TRUTH IS MQRE INTERESTINC THAN FICTION

i —

This Issue JUNE, 1906 | Frice

75,000

VOL VIII. NO. 6 -

e ——— —_ - ——
e

e p—— ——— T
{ ""-'-"----_-"":- - \1‘.‘_-'-"“"\-_ e e \\‘:".'--.., __..-'--.._"'.---l--:-_"":--“'l‘l A .---'-'--__..-"‘"Il‘l - s g

i i

B~

m—

LARGEST CIRCULATION OF ANY MECHANICAL PUBLICATION IN THE WORLD

STEEL STRUCTURES RESIST FRISCO EARTHQUAKE—-LARGEST CAMERA IN
THE WORLD—BUILDING ON SAND AT SAN FRANCISCO SEISMOGRAPH
RECORD OF THE TREMBLOR- LAKE'S NEW EVEN-KEEL SUB-
MARINE-TUG STRONGER THAN LOCOMOTIVE STARTLING
ELECTRICAL DEMONSTRATION-MAKING
BARRELS A WASTEFUL INDUSTRY.

Pioneer Transatlantic Steamship **Savannah,”” Built in 1819

SEeE USSR Giieldiianes Mo e Sy e AR YWAIID MTCUWONRCAIED




FOR THE NAVY

The recent addition of several large vessels to the
Navy hzs created a demand for mechanics. Good
opportunity for promotion to capable men. OQutfit of
clothing FREE on first enlistment. Rations, lodging
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 TD $70 PLUMBERS AND FITTERS, $45
ELECTRICIANS, 30 TO 70 COPPERSMITHS, 55

CARPENTERS, 25 TD 70 BLACKSMITHS, 50
FIREMEN, 30 TO 35 SHIPFITTERS, $40 TD 855

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
Branch.

Extra pay for continuous service, Honorable Dis-
charge, extra duty, etc.

Only American citizens of good character are
accepted.

Application can be made at any Navy Recruiting Station or by letter to the

BUREAU OF NAVIGATION,
NAVY DEPARTMENT, WASHINGTON, D.C.

Founded by Mathew Carey, 1785,
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& ‘ BSEE 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. S. A.

Flease mention Popuolar Mechanles when writing Advertisers.



The Earning Power
of Money Invested in

KORNIT |

Here is a financial Opportunity to
make an investment in an up-to-date,
energetic, money-making Industrial
I Manufacturing Company, which owns

all the United States patents, pro-
cesses and exclusive rghts for pro-
ducing Konit, a product never before
manufactured nor sold in this country.
The demand for Komit is great, and
the profit of maufacturing and selling
is ENORMOUS.

( Read every word of this announce-
ment and ACT AT ONCE.-

THE STORY OF KORNIT

The
Earning Power
of Money

If you will carefully cast over in your
;ni::d a.m% pick out twmﬁy nkfl the wzaglilli
est people you personally know, you
find in ear_ﬁ case that it is a fact that
years ago each one of these persons, or
their ancestors, learned how to make a
little money do a whole lot of work, and
that now they and their children reap the
benefit in a golden harvest.

You can do the same. Only you must
make a beginning. Here is a Financial
Opportunity. Take advantage of it now—
not to-morrow, but right now, to-day.
You are making money. Why not invest
a little and later on reap the benefit? It
is 2 wise thing to do, and the wise and
thoughtful people who are doing it are
the ones that live in ease.

A FINANCIAL OPPORTUNITY

By President Chas. E. Ellis

ORNIT wasa invented by Jomaxx Gus-
K TAV Bierici, a subject of the Czar of
Russia, residing at Menkenhof, near
Livenhof, Russia, and is a Homogeneous
Horn or Hoof substance, Kornilt is produced
by grinding horn and hoof shavings and
waste into a palpable powder and then pres-
ging under heavy hydraulic pressure with
heat into a homogeneous slab. This slab
produces a substance which can be sawed or
turned the same as ordinary wood. It is of
a beautiful black consistency and Is Ex-
TREMELY VALUABLE A8 A NowN-COXDUCTOR Foi
Erectricarn. Scrriies. It is a mattar of ree-
ord that the electrical industry in th's coun-
try Ar Tnis Time Does Nor Have a satis-
factory material for heavy or high insulating
purpozes, A slab of Kornit one inch thick
was tested in Trenton, New Jersey, by the
Imperial Porcelain Works and was Fousp
0o Have ResisteEp 96,000 Vorrs oF ELECTRIC-
1Ty, It may be interesting to note here that
the heaviest voltage which is transmitted in
this country is between Niagara, Buffalo and
Lockport, New York. The voltage transmit-
ted by this company is between 40,000 and
50,000 volts. Kornit is equally as good as a
non-conductor for electrical purposes and
supplies as i=s hard rubber.
The average price of hard vulcanized rub-
ber for electrical purposes is today consider-

ably over one dollar per pound—at the pres.
ent writing something like $1.25 per pound.

KorXIT CAN BE S0LD AT TWENTY-FIVE CENTS
rer Pouxp and Ax exormovs profit can be
made at this price, so that it Cax EasiLy Be
SEEN that where Korx1r 18 EQUALLY As Goop
and as A MaTtTERr oF FacT, in many instan-
ces, 4 BETTER non-conductor than hard rub-
ber, it can compete In every case where it
can be used with great success on account
of its price. For electrical panel hoards,
switchboards, fuse hoxes, cut-outs, etc., there
are other materials used, such as vuleanized
paper fibre, slate, marble, etc. A piece of
vulcanized paper fibre, 3x4x1 inch, in lots
aof 1,000, brings 20 cents per piece. A pilece
of Kornit . the Same Dimessions could be
gold 'vith the Exormovs ProriT oF oveg 100
Per CexT, at 10 cents. The absorptive guali-
ties of Kornit reader it such that 1 18 Far
Prereraniy to that of vulcanized fibre, It
will not maintain a flame., Of all the mate-
rials which are now in the electrical market
for supplies and insulators there is, as we
have stated above, none that are satisfac-
torv. Kornit will fill this place. Its tensile
strength per sguare inch averages from 1,358
pounds to 1,811 pounds, which the reader
can readily see [s Morg THAX SBATISFACTORY.
Thiz test was made by a well-known electri-
cal engineer, who is now acting in that
capacity for the United States Government
with a Standard Riehle Bros. testing ma-
chine,
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gold by the ton today principally only for
fertilizing purposes. There is one town
alone, Leominster, Mass., where they have
an average of eight tons of horn shavings
every day. These waste horn shavings are
now only being sold for fertilizing material.
These eight tons of horn shavings manu-
factured into Kornit and sold for electrical
purposes would easily bring $3,000. At this
price it would be selling for less than one-
fifth of what hard rubber would cost, and
about one-half what other competitive mate-
rials would sell for, even though they would
not be as satisfactory as Kornit.

Kornit has been in use in Russia about
four years. In Higa, Russia, which is the

A LAl

MR. JOHAXNN GUSTAV THE IN-
VENTOR OF KORNIT, IN HIZ SUMMER
GARDEN AT MENKENHOF. RUBSIA,

largest seaport town of Western Russia, the
Electrical Unions there are using Kornit
with the greatest satisfaction, finding it
preferable to any other insulating material.

The expense of manufacturing Kornit
from the horn shavings is not large, as the
patentee, Mr. Bierich, has invented an eco-
nomical and satisfactory process which pro-
duces 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,
huttons, door handles, umbrella, cane, knife
and fork handles, brush and sword handles,
revolver handles, mirror backs, picture
frames, toilet accessories, such as fancy
glove boxes, jewel cases, glove stretchers,
shoe lifts, ete.; office utensils, such as paper
knife and pen holders, ink stands, pen racks;
medical instruments, such as syringes, ear
trumpets, ete., ete.; pieces for games, such as
draughts., chessmen, dominoes, checkers,
counter chips, eribbage boards, ete.; tele-
phone ear pieces, stands, etc.; piano keys,

BIERICH,
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register keys, tea trays, ash trays, scoops,
mustard and other spoons, salad sets, cigar
and cigarette ca=es, cigar and cigarette hold-
ers, match boxes, and hundreds of other use-
ful and ornamental articles, all at a large
and remunerative profit.

THE GREAT DEMAND
KORNIT IN THIS
COUNTRY

HERE is one manufacturer aroxe here
in New York that uses 60,000 square
feet of insulating material for panel

boards every year. He is now using slate and
marble, but IT I8 NOT SATISFACTORY,
for the reason that in boring and transpor-
tation IT BreEars so EasmiLy. KorNIT WILL
AXSWER THE PURrosE ofF MAXUFACTURING
PaxeErn Boarps VERY MucH MoORE SATISFAC-
ToRILY. On 60,000 square feet of Kornit
there would be a net profit of over $30,000,
or 50 cents for every square foot used. THis
Oxe ExamprLE is cited to show vou TaEe
Exorymovs Prorrrs which can be made. There
are a great many other panel and switch-
board manufacturers in this country. You
may be interested to know that a panel
board is a small switchboard. There is one
or more on every floor of all large buildings
where electricity is used. They each have a
number of switches mounted on them, so
that those in charge can turn certain lights
on or off, and by these panel hoards all the
electrical power in the building is con-
trolled. They must be of a reliable non-
conducting material. Kornit can be used for
this purpose almost exclusively. The largest
electrical manufacturing concerns in Riga,
Russia, are Using Korxir OxLy For THIS
Purrose, after having tried all other so-
called non-conducting compositions. The
electrical trades alone can consume a great
many tons of Kornit every day in the year.
If only two tons of Kornit are manufactured
and sold every working day in the wvear It
wiLl, ExanLe THE KorNIT MANUFACTURING
Compaxy 10 Pay 16 Per CeExT DIVIDENDS
Every Yrar. Of course, if four tons a day
are sold the dividends would be over 32 per
cent per yvear. THois 18 Nor IMPROBABLE. AN
ExPErRT ELECTRICAL ExcINEER Who holds one
of the most responsible positions here in
New York City made the statement, after
thoroughly examining and testing Kornit for
electrical purposes, that in his most conser-
vative estimation there can be ten tons of
manufactured Kornit sold every working
day in the first year. This would mean that
the Kornit Manufacturing Company would
pay a dividend out of its earnings the first
vear of over seventy-five per cent (75%).
This is probably more than will be paid
the first yvear, but there certainly seems to
be a good prospect of paying a large divi-
dend the first year.

THERE WILL BE Suox AW Exormors De-
MAXD For KORNIT AFTER IT BECOMES INTRO-
DUCED THAT FROM YEAR To YEAR THE DIvi-
pENDS EARNED WILL BECcOME LARGER. THIS
18 THE BEST OPPORTUNITY TO MAKE AN IN-
vESTMENT THAT You Have Ever Habp.

FOR
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LEGITIMATE AND ProriraprLe way to MAKE
Moxey is by manufacturing some product
that is “Nrecessary™ and Oxe Toar Can e
Furry CoxrtroLpen so that nobody else can
manufacture the same article. Look at
Sugar (which is protected by a high tariff) ;
at Standard 0il, the Telephone, the Tele-
graph, and we might go on and enumerate
many more monopolies. THEY ARE THE BIG
MoxeEy Magers or Topay. Korxir CAxxor
pE MANUFACTURED BY ANyYpoDpy IN THIS Coux-
TrY ExceErr OunrserLveEs orn Ovr AgeEsTts. We
own all the patents issued by the UxNrirep
Srares "GovERXMENT to the inventor, M.
Jonaxy Gustav BigricH, 1¥ Bussia. These
patents Have BEEX BoucHT from Mr. Bierich

A v LUll Cldlsmt UL LUC DwidhiAll PAGTUNGY LY
THIS COUNTEY. It is planned that our Fac-
TORY WILL BE PRODUCING AND THAT KorNTD
SIALL BE A WELL-KENOWN AND TUNIVERSALLY
USED ARTICLE IN THE ELECTRICAL AXD OTHER
TRADES OF THIS COUNTRY EARNING AND PAYING
LARGE AND SATISFACTORY DIVIDENDS EACH AND
EVERY SI1X MoxTHS. Watch the July issue of
PorurLar Mecuawics for a photograph of Mr.
Kurt Bierich, the son of the inventor of
Kornit. A few shares obtained now may be
the foundation for a fortune or the much-
desired Income for support in the unknown
years that are to come. We leave it to you
if it would not seem good judgment to take
immediate advantage of this opportunity.
Anvway, please write me at once and let me

KORNIT FACTORY, NEWARK, N. J.,

and Ape Dury TRANSFERRED To THE KorxiT
Manvracturiyg Compraxy, and the same is
Diury Recorpen 1% THE PATENT OFFICE OF THE
UntTED STATES.

WE HAVE A FINE
FACTORY

OITR factory is located in Newark, N

J. ( Belleville Station). The machin-
ery is now all complete and in its place. We
will be manufacturing Kornit by the time
Porvrar MecHANICS Teaches you, To this
end the services of the son of the inventor,
Mr. Kurr BiericH, who is a graduate of
Fremure UniveErsiTy, GErMANY, has been re-
tained. He arrived here the 10th day of
last month to take full charge of the scien-
tific construction of the factory. Mn Kunt
Bierzic spent two years in his father's fac-
tory at Mexrexmor, Russia, and six months
at the workshops in Riga, Russia, master-
ing every minute detail of the manufactur-
ing and working departments. Mg, BIERICH,
Ji., has been employed for six months re-
cently in superintending the erection of a
Kornit factory for the English company at
Stoke Newington, N., London, WHICH HE
RROUGIIT TO COMPLETION IN THE MOST SATIS-
FACTORY MANNER. - Mr. BiericH, Jr, will

(BELLEVILLE STATION.)

kEnow just what you will do. If it is not
posgible for vou to take shares now, write
and tell me how many vou would like and
how soon it will be convenient for you to do
go, provided I will reserve them for you.
As soon as 1 receive your letter 1 will an-
swer it WiITH A PERSONAL LETTER AND WILL
ARRANGE MATTERS AS YOU WISH TO THE BEST
OF MY ABILITY.

REMEMBER, ]| HAVE A GREAT MANY THOUSAND
DOLLARS INVESTED IN THE KorxiT MaNUFac-
rTuriNG Comrany, and the minute you buy a
share or more in this Company we become
Co-ParTyERs a8 Co-sHAREHOLDERS., It is for
our mutual benefit to wateh and guard each
others’ interests. I WILL BE GRATEFUL IF YOU
WILL WRITE ME TopAY, s0o that [ may know
just what you will do.

I know you will agree with me that you
have never had presented to your notice a
better opportunity to make an investment
where such large profits can be made be-
cause of the exclusiveness of control, and
the great demand and low cost of the raw
material, which is now almost practically
thrown away. Join me in this investment,
and I assure you it is my sincere helief that
in the future you will say: *“That is the
day I made the most successful move in my
whole life."”
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HE Korxnir MaxvracTturig CoMPANY

I iz incorporated under the laws of New

Jersey and is capitalized with 50,000
FULLY PAID NON-ASsEssSaApLE shares at $10
each. It is my intention to sell A LIMITED
NUMBER ONLY OF THESE sHArgs at the par
value of $10 each., TexN DOLLARS WILL BUY
ONE SHARE, TwENTY DoOLLARS WILL BUY TWO
SHARES. Frrry DoLLARS WILL BUY FIVE
sHares. OxE Huxprep DOLLARS WILL BUY
TEN sSHARES. OxeE THovsaxp DoLLans oxNE
HUXDRED SHARES, AND 80 oxN. After vou have
bought one or more shares in Tue KorxiT
MaxvracTuring Coumpaxy vou may feel as
I do, that you have placed your savings
WHERF THEY WILL DREAW REGULAR and SATIS-
FACTORY LARGE MYIDENDS,

I SsHOULD NOT BE A BIT sURPRISED If these
ghares paid dividends as high as one hun-
dred per cent. in the not far distant future,
Consequently, a few dollars invested now in
the sharezs of the Kornit MANUFACTURING
Covraxy will enable you in the future to
draw a rEGULAR INcoME from the large prof-

its of the Company as they are earned. THE .

DIVIDENDS will be paid semi-annually,
every six months, the first of May and No-
vember of each yvear. THIS Is ONE OF THE
BEST OPPORTUNITIES YOU WILL EVER HAVE PRE-
HENTED TO YOU IN YOUR WHOLE LIFE-TIME.
I HavE IxvEsTED A GrREAT Maxy THoUSAND
Dorpars 1N THE KorNIT MANUFACTURING
CoOMPANY, AND 1 FEEL SURE IT Is ONE OF THE
BisT INvESTMENTS [ rave Ever Mape, I can
TRUTHFULLY 8ay to you that [ FULLY BELIEVE
that you will be more than pleased with
your investment and that YyoU WILL NEVER BE
sogry. REMEMBER, that vou here have an
opportunity to become interested in a large
industrial manufacturing concern manufac-
turing a product, with an exclusive monop-
oly, which mas xEvEr BEroReE been manufac-
tured or sold in this country.

Remember, that it is by no means an
experiment, as IT HAS BEEN SUCCESSFULLY
MANUFACTURED AND SOLD FOR OVER FOUR YEARS
I¥ Russia AT A LarceE ritoriT, and the manu-
facturer and inventor recently wrote that
the DEMAND IS INCREASING EVERY DAY, beyond
the capacity of their manufacturing faeili-
ties.

Now is the time for you to take advan-
tage of this magnificent opportunity to make
an investment in these shares. | EARNESTLY
BELIEVE that in a few years THESE SIARES
WILL BE WORTH FROM FIFTY DOLLARS TO ONE
HUNDRED DOLLARS each on account of the
LarGE DivipExps which the company will
earn and regularly pay each and every six
months. Tt iz a well-known fact that £10
shares that pay fifty (50) to one hundred
(100) per cent. dividends will readily sell
in the open market for $50 to $100. Tue
OUTLOOK FoiRk THE KorNIT MANUFACTURING
Compaxy is such that it seems impossible
for the earnings to fall far short of these
figures. If the company only makes and
sells two tons of Kornit a day for the first
vear, and makes a profit of only two hun-
dred dollars per ton, it wonld mean a profit

year. If this business were doubled the
second year, of course the earning capacity
would double and the dividends would be
over thirty-two per cent. (32% ). Prominent
and well-known Electrical Engineers assure
me that this product cannot help and is
bound to make enormous profits. I would
recommend that you send for as many as

PRESIDENT CHARLES E. ELLIS

you may wish at once, You, in my con-
servative opinion, ecan safely count on the
large earning capacity of these shares. 1
will at once write you a personal letter
with full information, and send you our
illustrated book, “A Financial Opportunity,”
containing a score of photographs of the
Korxir industry, taken in Russia.

Please let me hear from you.
Yours very truly,

CHARLES E. ELLIS,
PRESIDENT.

717B Temple Court,
New York City, New York

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



Built, to Bake— T olman Ranges

OULD wou hesitate to buy a stove or range of us by mail if you were confident you could save
$15.00 to $40.00 by so doing, and at the same time run no risk? That is exactly what we are
nE:ring‘ you. A stove or range second to IEIEin the world at a prine far IE..S than your local dealer
can even buy such a range. We are
able to save you many dollars, in
vour range buying for three reasons, viz.:
1. Ourdirect selling plan, from fac-
tory to family (One Profit).
2. We have a perfect factory and
foundry of our own.
3. We have the experience of over
twenty-three years.

For durability, economy and baking
qualities, our Tolman Ranges are unsur-
passed. They are made from the very
best of material, by skilled workmen,
in our OWnN f:ctury. The ovens are hrg‘ci

m:. pcrfcct]y ventilated and fit=
ted with oven thermometer which
prevents any waste of fuel from
n:m:ril:ating the oven. No one has
ever wvet disputed the fact that
Tolman Ranges are absolute
range perfection. We challenge

cOmparison.

We do not claim that we manu-
facture the only good rande on the
market tuﬂay. but we do sav. we
will sell You a stove or range, far
superior to any other on the market
today, at a price far lower, and
terms fairer than those offered you
by any other stove manufacturer
or dealer.

. It is a well established business
principle to buy where you can '|:-l.1:.1r the cheapest. QUALITY CONSIDERED. Your home merchants do
this EVERY TIME. WNot one of them will pay wou a cent more for the articles you offer them than
they can procure the same thing for of OTHERS, WILL THEY ?

Then why pay your local dealer fifteen to thirty dollars more for a range than vou can procure a
better article for of us? QOur “FACTORY TO FAMILY " plan enables vou to buyv of us by mail safer
than of wour local dealer. -

We have pleased customers in nearly every county in the United States. Their letters show that

we saved them money and gave them entire satisfaction. We know that we can give satisfaction, and save

you money. You run no risk because we ship on ONE YEAR DECISION TRIAL AND GIVE YOU
A TEN YEAR GUARANTEE,

Our la.rge free :atalug tells how Steel Ranﬁﬂ are made. Why fome are g‘ﬂﬂd: some are bad. and
how to tell one from the other. It tells you why you can buy of us by mail without risk and how to
save the dealers’ profits. Our free catalog illustrates why our Tolman Ranges are " BUILT TO BAKE,”
moreover, how a Tolman Range will cut your housework and fuel bill in half. It will pay you to investi-

gate. SEND FOR CATALOG E 5 TODAY, AND SAVE DOLLARS.

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




CONVERT YOUR ROWBOAT INT0 A SPEED LAUNCH
DETROIT AUTO-MARINE T’IOTOE

NEW MODEL 1906.

ENGINE ON

NO VALVES,NO SPRINGS ~ EASY TO BUY
NO GEARS.NO CAMS EASY TO INSTALL

NO-THING TO GO WRONG EASY TO OPERATE

wE ARE BUILDING 10,000
- AUTO-MARINE GASOLINE ENGINES THIS YEAR

WRITE FOR CATALOG I-TO-20 H.P.

DETROIT AUTO-MARINE CO. EEERACoNGReSS = DETRT I




The
1906

WING
PIANO

Contains a dozen improvements upon the beautiful toned instruments hitherto

made. Since 1868, when our firrm was estanlished, the WING PIANO hLas been

admired for the sweet, pure tone produced even when played vigorously. The 1906 WING

has so far surpassed even the fine 1905 WING that it would not be recognized by an expert

musician as being from the same factory. We are willing to risk more dollars to prove this

to you than it would cost you to come to our factory and listen for yourself, even if you live
in California. Can we better show our faith and confidence?

Anywhere on Trial-Free

We pay the frelght and other charges in advance—onr funds—no money of our customers In advance, We place It in
the smallest town in the United States just as freely as we wonld In New York City, There lsabsolutely no risk, expense or
annoyandce, Youcan try it in your home for 20 days, get the opinion of your real and disinterested friends, can compars it
with others. Then If you do not wish to Keep it wa will take it back, entirely at our expense. In this way you will not ba “

“talked Into buying,' a2 you may have been some time to your lasting regret.  Morsover, your friends amld nejghbors will
not konow oo what terms or at what prive you purchased. Apents discloge your business to make other sales. (You know
how fast agenta talk.) This, however, {8 of small importance compared to the beautiful, swest tone you get in THE 1906
WING PLANO. Even the saving of many dollars is of less importance. Aoy American home wants and DESERVES the
best and sweetest. You have it only In THE 1908 WING PIANO,

Sold Direct from the Factory and in No Other Way

For this reason YOU SAVE FROM 875 TO 800, The WING PIANO you buy at wholesale—at the cost
of making—with only our wholesale profit added. THERE'S TilE SAVING. Agents would have to be paid,
if we had them. Salesroomswould have to berented if we had them. Local advertising would have to be done
and pald for. All this would Increase the cost of the Plano, if we did {t. By selling the Plano direct to you,
we save you from 275 to #200. THE 1906 WING PIANO is in a class of its own and NEEDS no agent to talk
for it. [ts own sweet tone sells it.

IN 38 YEARS OVER 40,000 WING PIANOS

have been manufactored and sold. ey are recommended by thousamnds of satlsfled purchasers in {ﬂur Etate, and every one of
the United Srates, by seven governors of States, musieal colleges and schools, prominent orchestra lesders, music teachers
musicians. Our book contains names and asddresses, arranged by States,

THE INSTRUMENTAL ATTACHMENT
enables any ordiuary player to initate perfectly the tones of the MANDOLIN, GUITAR, HARFP, ZITHER and BANJO. This
Improvement i= patented and can be had lmily I the Wing Plano,
s TI}B;H P[.:; !ﬂl-llsﬁﬂ? made (o our own large factory—of choice materlals thronghout, by very experienced workmen, This ex-
plains theldr greatl durability, .
A gunrantes for 12 vears against any defect 18 glven with every WING PIANO. We take old Pianos and Organs in fair ex-
change. Easy monthly payments if dealred,

The - We are one of the VEry few tirms that have been in continuous business well toward a
1906 half century. We have been studying and learning every year of the full thirty-eight.
Wing But the very recent discoveries of our Mr. Wing, Senior, give THE 1906 WING

PIANO such greatly increased vibiation that the slightest touch brings forth a sur-
prising quantity of round-musical ccund. Ewen a young child —and before the first
lesson — ean produce this.  They _herefore practice easily without fatigue and
become players! THE 1906 WING PIANO does not require vigor or strength to make it
respond. It is BUILT to be played upon by hinds as delicate as those of CHILDREN,
but has such a reserve of power and wibration that it charms the adult pianist also.
Many pianos yvou see advertised are now built to be phy:d upon by foot power. Chil-
dren do not become musicians on such pianos, but are worn out in the vain attempt.
You and wours expect to live with your piano for a lifetime. You
want its refining influence upon your home. If :t is heavy touched and dull
of speech no one will learn to play it. THE 1906 WING PIANO will be
sent free to prove that it has more real life than any you have ever heard.

YOU NEED THIS BOOH

IF YOU INTEND TO BUY ANY PIANO. s ook which gives you the Information
o by experts. It tells all about the different materialz nsed, the way these ¥arl.n
are put together, what cagsea planos toget out of repair. It makes the selection of a
plano easy. It 1s abeolutely the only hook of its kind ever published. It contains
many large pages and lustrations, I read carefully, it will make you a jodge of
piano quality,  We send it free to anyone wishing to buy a plano,
HSend to-day while Fou think of It, a postal just giving your name
and addresa, or send us the attached coupon, and the book of information;
also full particalars abont the Wing Piano, with prices, terms of
pFrgnem.. ete., will be sent to you promptly by mall i you think
of buying. 0 o TR AT e ) tememececccemeaeee s

Piano

351-355
West 13th Street
New York City

Kend (o the naome
and  adidress  written
berf v, the bk r:j' f"arll.pide
Information abont  Planos,
ilsn prices and terms of pay-
menl on Fing Pienos,




YOU CAN SHAVE WITH

“THE GILLETTE”

Then you are Ready for the Day with.a Clean, Wholesome Face.

12 BLADES; 24 PERFECT EDGES.
THE WONDERFUL BLADE THAT HAS CHANGED THE RAZOR WORLD.

Truthful Letters from Constant Users Tell of the Marvelous Tensile Strength of These Blades.

SINGLE BLADES HAVE BEEN USED 30, 60 AND UP TO 142 TIMES

SIHPLE AND DURA.BLE
\ " | Iated gt with 12 Ir it $ 5.00
e gold- plate | set with | lades - - 10.00
Fold-pl u' EEL W | 2 hindes i
it - : . 12.00
-rlll'llr |.'| n sof w '|-|L'm _.:"‘"‘--!.:-l
A tap in triple plated holders - 7 .50
r||1' o hinatis :~1-| I'.|| I_ I| - 5
Standard packages --I 0 brlades I|| 1) sharp 50,00

eldges, Tor sale Iy 'I:. I:."I| ':|- il orm
price of - - - S50

Sold by L endmwl]ru,z LI.II.ILT} uﬂd Hﬂnll‘\-dn lL&lers

gk fo gew fhe il fovet o Booklel. W feres oo spetedind Erdod

GILLETTE SALES CHMI’ANY Ilﬂl Times Bulldmg. New York L't}

111et te %gf;g

NO STROPPING NO HONING.
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THE INSTRUMENT THAT RECORDS
EARTHQUAKES

While San Francisco Was Falling the Seismograph in Washington
Felt the Shock

A delicately poised needle in one of the
Government institutions at Washington,
D. C., trembled wviolently while San Fran-
cisco was being destroyed. True to its pur-
pose, the vibrations of this needle in sym-
pathy with the earthquake shocks thousands

past few years that there has been installed
the latest and largest type of selsmograph,
imported from Strassburg.

The seismograph is so delicately adjusted
that it will even register the feeble, unfelt
earthquakes which frequently oeccur in all

it 7F . F R

Photographic Reproduction of the Seismograph Record at Washington, D. C., of the San Francisco Earthquake

of miles distant, traced a permanent record
of the disturbance and has preserved a his-
tory of the great convulsion which scientific
men say will prove of great value,

The sensitive apparatus in question is an
instrument known as the Seismograph, the
function of which is to record all earthquake
shocks, violent or slight. It is located at
the headquarters of the United States
Weather Burean. This institution has had
in use since 1892 instruments for automat-
ieally recording and measuring the trem-
bling of the earth, but it is only within the

parts of the world. The chief features of the
apparatus are a horizontal pendulum sup-
ported on sharp steel points and swinging
with great freedom of motion; and a mas-
sive lead weight, the latter so arranged that
it remains at rest during an earthquake,
notwithstanding the faet that the earth and
its own supports are undergoing severe vi-
bratory displacements.

The magnifying and recording lever which
iz instrumental in writing down the earth-
quake’'s message to science is made of a
very thin sheet of aluminum, bent into an
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inverted trough-shaped form to secure stiff-
ness, The record is traced on a sheet of
smoked paper wrapped around a ecylinder.
In order that there may be the least possi-
ble friction at the tracing point the coating
of soot is made relatively thin and paper
with a highly glazed surface is used. The
record cylinder makes one revolution per
hour and a mechanical attachment shifts it
endwise as it revolves.

It was almost 8:20 o'clock a. m., Wash-
ington time, when the seismograph at the
Weather Bureau headqguarters began to re-
cord the San Francisco earthquake on the
morning of April 18. The stronger wave
motion began at 8:25 oclock, or about five
minutes after the first perceptible tremors,
and the recording pen was carried entirely
off the record sheet by the violence of the
motion from 8:32 to 8:356 o'clock, After the
latter time the motion gradually diminished,
but did not cease until long after noon.

POPULAR MECHANICS

a tremblor, there appears to be no reliabie
conditions on which to forecast an earth-
quake. Storms of wind or rain, periods of
intense heat, cold or drought, even areas of
probable cyclones and tornadoes, are foretold
with very reliable accuracy. DBut all these
have to do with conditions of the atmos-
phere; it is not unreasonable to expect that
the indications, if any, of an approaching
earthquake will have to be sought for within
the earth itself, if indeed the disturbance
is accompanied by any advance conditions.

l
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Seismograph at Washington, D, C.-=-This Picture was Taken Before the Instrument was Fastened
to itz Foundation

As to the cause of the recent earthquake,
scientists differ widely. Some attribute it
to a displacement of rock strata resulting
from a gradual but long-continued rising of
the coast range of mountains. Others find
in certain sunspots an explanation satisfac-
tory to themselves; still others connect the
upheaval with the recent activity in Ve-
suvius. In this latter claim is included the
observer at the Government observatory at
Greenwich, England.

Aside from a peculiar condition of the at-
mosphere which people in California have
long recognized as “earthquake weather,” and
which generally precedes by one or two days

The subject certainly affords a large and
attractive field for study and research.
—— -

REFRIGERATOR CARS ON INTER-
URBAN LINES

The Cleveland (Ohio) board of health has
recently ruled that milk brought into that
city must not exceed 50 degrees F. in tem-
perature when delivered. In consequence, a
demand has been made on the interurban
electric lines handling the milk supply that
they provide refrigeration facilities, so that
the dairymen can comply with the new rule.
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KITES FOR ARMY

605

WIRELESS WORK

1

Gopyright Waldon Faweeth

Bell's Cone-Shaped Kite Used in Wireless Experiments

The wireless telegraph corps of the 1. 8.
Army are conduoeting some interesting, and
it is said suceessful, experiments in work-
ing wireless telegraph by means of kites.
These kites, which are construeted with
wires which serve not only as framework
of the Kite but as antennae as well, are the
invention of Prof. Alexander Graham Bell.
The illustrations give a very fair idea of
the shape and construction of the Kkites
and a field sending and receiving station.

The same wire which serves as kite
“string” also makes electrieal connection
between the kite and the operator. The
sending apparatus is said to be very much
simpler than anything yet devised for short
line work. The operator receives through
a pair of telephone receivers which are
held to the ears. A hand brake controls
the letting out of the kite wire, and an
ordinary direct connected erank is unsed to

wind it in again.

—
1

Copyright Waldon Fawoetd

Receiving Wireless Messages by Means of a Bell Kite

COLD AIR PIPED FROM WELLS

Cold air for keeping the houszes cool and
preserving butter, eggs, meat, ete., is sup-
plied by the wells at Thompson Falls, Mont.
The wells are about 60 ft. deep and are fed
through a gravel formation by the moun-

tain streams. A current of cold air rises
from them continually. To use the air the
wells are closely covered and tapped with
large pipes a few feet below the ground:
by this means a temperature of 55 degrees
is maintained in public buildings and dwell-
ing houses. For cold storage purposes, a
house is built directly above the well.
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MODERN STEEL STRUCTURES RESIST
EARTHQUAKE

Astonishing Demonstration at San Francisco--Modern Skyscrapers Stand While Old=Style
Three=Story Buildings Fall

By J. M. Baltimore, San Francisco

No. 1.==City and County Building:

(The following from our staff correspondent In San
Franciseo Is In response to our reguest for informatlon
specially concerning the condition of the modern steel
constrocted skyscrapers, and will correct the general
impression that this type of constrection falled wnder
earthquake shock., The apnouncement that more steel-
frame buoildings will be erected at once will now be
better understood.—Editor. )

The chaotic condition of affairs here,
which is simply indescribable, together with
having lost all my own personal effects in
the fire, has made it difficult for me to send
a report with as full details as you expect.
Practically everyvone has a new address, and
the engineers and architects I had to seek
out were no exception to the rule. They are
working night and day, and will grant an
interview of only a few minutes.

The modern steel construction, ineluding
the skyscrapers of twelve or mare stories,
apparently stood the shock in a manner

A Total Wreck

which astounded even their most enthusias-
tic advocates. Even the conflagration which
followed, and whose mass of heat and flame

Unharmed

MNo. 2.=-=Post Office:
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Mo. 3.==Call Building, 300 Ft. High=-Interior Burned Out, but no Visible Cracks in Outer Walls

was simply a great gulf of roaring, boiling
fire, failed in several cases to destroy the
steel structure while burning out every-
thing combustible in its interior., The fol-
lowing is compiled from the first examina-
tions of the experts; a minute investigation
will take weeks and perhaps months, and
may possibly reveal strains which are not
apparent or easily discovered.

Photograph No. 1 shows the once magnifi-
cent City Hall, including the Court House,
Hall of Records, City Prison, Hospital, Police
Courts, ete,, after the dreadful earthquake
and fire. It must have been the very center
of the seismic disturbance, for no building
in all San Francisco was one-tenth as badly
damaged by the guake as was it. It was
practically wrecked; then the fire, some 30
hours later, completed the work of ruin.
The shock knocked off all the stone and
metal covering all around the huge and
towering dome, one of the finest in the
United States, leaving the top standing. The
network of steel structural part standing
comparatively intact. This magnificent
structure originally cost $5,000,000, and was
several years in process of construction.
It is deemed past all repair. Engineers
have made a careful examination of the

MNo.

4.==Flood Bullding--12 Stories=-lnterior Burneds-
Can be Restored for $100,000
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Mo, 5.--5t. Francis Hotel; 200 Ft. High; Interior Burned; Structure Unharmed; Skeleton at Right
is the Addition Under Construction

ruins, and are of the opinion that it will
have to be taken down and entirely rebuilt.
it was composed jointly of granite, sand-
stone, pressed brick, reinforced concrete,
structural steel and a considerable propor-
tion of wood. How it stood the fearful

gsheek and then the fire may be seen by the
phcto,

No. 2 shows a part of the brand-new Post
Office building. It stood the heavy shocks
without a perceptible external crack or
seam. All the sidewalks both granite and

- |

No. 7.-=0eneral View of Burned Business District--Noie Tall Steel Constructed Buildings=-Some Were
Under Construction and Will be Rushed to Completion



FUrruvbLanhn MR aAalNMiluas

concrete and streets surrounding the build- -

ing were broken to pieces, bulged up and
smashed, bent, and overlapped. The fire
did comparatively but little damage, as may
be seen. Only a part of the interior burned
at all. Even many window panes were not
broken. The building is made, externally,
of fine California granite; the interior of
fine marble brought from nearly all parts
of the world, and other fine stone and struc-
tural steel. It certainly stood the ordeals
wonderfully well. This building cost Uncle
Sam about $5,000,000. The total cost of re-
pairs is estimated at $100,000.

No. 3 shows the famous and beautiful
Call building—the one standing in the cen-
ter background. It was one of the few
modern buildings that stood the two testis.
The Call stood the shock without a visible
external crack or seam. The interior of the
building subsequently burned from base-
ment to apex and yet it stood intact just
ag the photo shows, blackened and charred
inside. The building has been adjudged
safe by engineers. It has a massive frame
of structural steel; all external material
being of fine sandstone. The building cost
over a million dollars, and was one of the
chief architectural ornaments and glories
of San Francisco. It was 300 ft. high from
sidewalk to pinnacle.

No. 4 is the great Flood building, 12
stories high, after the shock and fire. It
stands Gibraltarlike, not a erack or seam.
Just furnished and filled with tenants; cost,
$4,500,000; built of structural steel, sand-
stone and concreie basement; all marble
and terra cotta interior; a noble and mag-
nificent structure of which San Francisco
was proud. Floors comparatively intact;
basement comparatively intact. Will cost
only $100,000 to restore as formerly.

No. b; the St. Francis Hotel: It cost
$2.500,000; 200 ft. high from sidewalk; ex-
terior, sandstone; structural steel; interior
marhble, terra cotta, other fine stone. Stood
shock and fire splendidly without a flaw:
floors stood well; not eracked or strained;
all furniture destroved which cost $200,000
alone: building can be repaired with com-
paratively small expense; demonstrates
what modern building can stand. That new
part on right hand side under construction
is to be part of the hotel when finished,

No. 6; Great Union Depot and Ferry land-
ings; cost over million; structural steel,
sandstone, marble, terra cotta; stood great
shoek well; escaped the deluge of fire;
tower damaged and must be rebuilt; photo
shows when shock stopped clock.

The new Merchants' Exchange building,

ouy

:?‘-'
e

No. 6.==Tower of (Great Ferry Depot=-Clock Stopped
at 5:15

L SRR ieals

14 stories high, and costing $3,500,000, is
structural steel frame, granite, pressed brick,
terra cotta, marble; wvery little wood. Stood
quake and fire splendidly, not all of in-
terior was burned out. One of the best
buildings in city. Can be repaired at com-
paratively small expense,

The same may be said of the beautiful
Mills building; Crocker Bank building;
magnificent Fairmount hotel; Savings Bank
—all modern structures. A number of new
buildings in course of construction stood
the test well; all these are skyscrapers.
See picture No. 7 for general view of busi-
ness district.

——————

A new steamship line has been started
to operate out of New Orleans to Rotter-
dam, with semi-monthly sailings.
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SPECIALLY BUILT CAR FOR MOVING HUGE
STERN POST

Stern Post of New Cunarder Loaded on Special Car

The huge rudders, stern frames and brack-
ets for the two new turbine Cunarders, now
building, were cast at Darlington, England,
and weighed approximately 220 tons. In
moving the big castings from Darlington to

Wallsend and Clydebank a specially con-
structed trolley car was used. The line was
cleared on a Sunday and the great weight
was conveyed safely at a rate of speed not
exceeding three miles an hour,

e — —

LARGEST STRUCTURAL STEEL PIECES EVER
MOVED BY RAIL

TEANS Y LAANLA jo

ol W

Largest Single Structural Steel Pieces Ever Loaded on Cars

Two cars, each of 150,000 lbs. capacity,
were required for conveying two huge 30-ton
steel girders used in the construction of a
railroad bridge over the Housatonic river.
The girders were the largest single pleces
of structural steel ever loaded on a car.

Each extended 2 ft. below the hottom of its
car and towered 14 ft. above the car rails.
They were held in place by 12x12-in. tim-
ber blocking and long steel bars to prevent
ghifting in transit.—Contributed by Chas.
W. Kimble, 417 Market St., Trenton, N, J.
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FIRST STEAMSHIP TO CROSS ATLANTIC

Courtesy American Shipbumilder

Pioneer Transatlantic Steamship *‘Savannah.'’ Built in 1819

The first steamship to cross the Atlantic
was the “Savannah,” a =ailing eraft of only
350 tons, which was afterward equipped
with boiler, engine and two side paddle
wheels, On account of her small size, only
80 tons of coal was ecarried, hence a good
part of the trip was made under sail.

The “Savannah™ left New York on March
29, 1819, for the eity of Savannah, from
which port she sailed on May 22 for Liver-
pool. The Atlantic was crossed in 29 days
11  hours, during which time the engine
worked 80 hours,

In an article on the “Development of
Steam Navigation"” in the Conneeticut Mag-
azine is a quotation from the report of the
engineer of the “Savannah.” He writes that
a8 they approached the coast of Ireland,
they were sighted and supposed to be a ship
on fire, therefore “admiral dispatched one of
the king's cutters to her relief. DBut great
was their wonder at their inability, with
all sails set in a fast vessel, to come up with
a ship under bare poles. . . . . After several
gshots were fired from the eutter, the engine
was stopped, and the surprise of her crew
at the mistake they had made, as well as
their curiosity to see the singular Yankee
eraft, can be easily imagined. They asked
permission to go aboard, and were much
gratified by the inspection of this naval
novelty.”

From Liverpool the “Savannah” steamed to
St. Petersburg, stopping at Copenhagen and
Stockholm, and everywhere creating great
excitement, and receiving royal honors.

A curious feature of the “Savannah” was
the construction of the paddle wheels which
were &0 built that the wheels could be
quickly folded up like a fan and lifted on
board. This was to prevent strong waves
from smashing the wheels,
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DEMANDED DUTY ON RELIEF FIRE
ENGINE

A group of buildings at Heuninhen, Ger-
many, near the German-Swiss frontier, took
fire recently and a fire engine was sent out
from Basle, Switzerland. The customs offi-
cials demanded duty on the engine before it
crossed the border, and while they parleyed
the buildings, 100 yds. away, burned to the
ground.

& . o

A NEW STEEL CITY

A new steel-working city is being created
on the shores of Lake Michigan a few miles
east of Chicago, just over the Indiana state
line. The entire city will be built starting
with the bare ground. Mills will be erected
for the manufacture of all kinds of steel,
and when completed will employ 15,000 work-
men. It will be a model ecity, in which the
best ideas of the leading experts will be em-
bodied, and all the public utilities will be
laid out to best advantage, as there are no
streets to tear up as yet, and no buildings
in the way of doing these things right.
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MAKING BARRELS A WASTEFUL
INDUSTRY

Sources of Supply are Being Rapidly Exhausted

Of the making of barrels, as of books,
there seems to be no end; nevertheless the
time is rapidly approaching when the bar-
rels will either have to be made of other
material than wood, or go out of existence.
The “tight” barrel, which in the language of

the manufacturers is one huilt to contain liq-
uids, has for vears been made of white oak.
The supply of this wood is almost exhausted
in Europe, and it is already becoming scarce
in this country. Already the stave men
must go back many miles from railroad or

Finished Stave With Proper
Bilgs and Bevel

Setiling Up a Barrel

Driving_Iron Hoops,

Boring and Reaming Bung Hole

s

Progress of a Stave From Log to Barrel
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LOCOMOTIVES i

«THE PLYMOUTH LIMITED” of the Great Western Railroad, England.
This train makes the longest non=stop run of any in the British Isles==from
London to Plymouth, a distance of 246 miles--and the time from starting signal

in London to full stop in Plymouth is 267 minutes.

In many places a speed of

80 miles an hour is sustained for long stretches.

river and the cost of getting to transporta-
tion is felt in increased cost of barrels.
In an interesting article on barrel mak-
ing, Wood Craft calls attention to the waste-
fulness of tight barrel manufacture. The
white pak staves for these barrels, of which
200,000,000 are produced in this country an-
nually, sell for $40 per thousand; while the
same quality and quantity of oak if sold
to the furniture maker would bring $80.
+ Barrels which in the days of hand labor
brought $4 now sgell for 90 cents owing to
the invention of machines which assemble
the staves, form them into shape, insert the
head~, pull on the hoops, bore the bung
holes, and roll the barrels down into a
car, without a human hand touching them
more than once or twice. But these ma-
chines which do the work which formerly
would have reguired a small army of men,
cannot produce the chief essential—the white

oak. Long before Mother Earth can be
coaxed into growing a new crop of trees,
the inventors will be called on to furnish
a substitute for the wooden barrel, either
by making it of other material, such as
paper, glass or metal; or the barrel will
retire in favor of some other form of con-
tainer. The illustrations, showing the prog-
ress of a stave from the block to the com-
pleted barrel, we reproduce by courtesy of
Wood Craft.

e

MILLION FOR SUBMARINES

One million dollars will probably be placed
at the disposal of the Secretary of the Navy
to be expended in advancing the science of
submarine warfare. Foreign navies are
pushing actively their submarine work, and
it is deemed necessary that this country
must not be left in the rear,



FOOD

FOR STARVING CREW IN

MID-ATLANTIC
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A British cruiser recently
came across a little Por-
tuguese sailing vessel in
mid-Atlantic and far out of
the regular track of ships
of any sort, which signaled
| that she had no food on
| board and asked for imme-
) diate assistance. The sail-
ing vessel had left the West

& Indies 72 days before with
# & o cargo of beans and sugar
! for Lisbon; had been driven
south by adverse winds and
had been in the spot where
| found for a month. Food
giving out, the crew had
tried to subsist on the
|\ Lens; one of the men died
| ' om seurvy.

' The little boat sent to the
cruiser was loaded with
provisions—flour, potatoes,
biscuits, preserved meats
and other things and the
emaciated sailors who re-
ceived it were overjoyved.
Sailors on the cruiser threw
tobacco, cigarettes and
| oranges to their fellows in

% misfortune. Then the sail-

. ""*@ ing wvessel, “Louisanito,”

Food for a Starving Crew

signaled her thanks and the
cruiser sped on her way.

WHAT IT COSTS TO SEE AT NIGHT

The lighting bill in the United States runs
into millions of dollars every vear. It would
be an interesting sight could one travel in
a balloon from the Atlantic seacoast west, as
fast as the shades of night progress, and
watch the myriads of lights that from city
gtreets and farm houses flash and twinkle
as the evening lamps are lit.

It has been estimated that the cost of the
five prinecipal lighting mediums in this coun-
try for the past year was as follows:

Blaetricily  «ovesnmmmevimnime vas 100,000,000
Y s disesE e S 60,000,000
CRY - BAS ey imawaeess S 00000
ACOtYIOIe: o R 2,500,000
Matural gan .ol aushivi s 1,700,000

An opportunity is here presented for the
mathematicians to estimate the number of
pine knots these nearly two hundred mil-
lion dollars would pay for, at the price of

knots in 1800 A, D.
R *-__

HOUSE-BUILDING UNDER TENT

In order to complete a costly summer
home at Lake Geneva, Wis., in time for use
this season, a novel method was resorted to.
An enormoug circus tent was secured and
erected over the gpot where the building was
to stand. This was at the beginning of win-
ter. The tent coverad an entire acre, and
with numerous fires burning constantly the
work of excavating and foundation laying
proceeded night and day.
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BUILDING ON SAND AT SAN FRANCISCO

Sand Foundations Safe--How to Make an Artificial Lake on Sand--Woman’s Ingenious
Method of Building up Residence Lot by Wind and Sand~-
Action of Sand During Earthquake

By V. W. Killick, San Francisco

{Thi= extremely interesting account of the writer's
experience in “‘sand buiflding™ was commenced before
the grect earthguake of April 18, and completed ginee
that date.—Editor. )

It iz said that San Franciseco is a city built
on sand. It has also been predicted that
some day an earthquake will sink it below
the sea. The first statement may be modi-
fied to one-half of the city being built on
sand; but as to the second, practical ob-
servation of our great recent earthquake has
given us greater and wider scientific ideas

occupied by a shrub-covered sand dune. The
lake was built in a hollow, making but lit-
tle excavating necessary. The excavation
was then covered with a layer of soft clay
about three inches thick. A roller was run
over this, after whirh it was thoroughly
moistened and again rolled. A-second layer
of clay six inches thick was then laid and
treated as the first, only it was rolled sev-
eral times after it was moistened, After
being allowed to stand some time, it was
again thoroughly moistened. Artistic rock
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Showing Effect of Earthguake on Sand

as well as more confidence in building on
the sand.

Long experience in San Francisco has
proved that sand may be cultivated, irri-
gated, excavated and built upon much
cheaper, and with as good and In some cases
better, results than building on other mate-
rials,

IMirst: To prove it may be cultivated 1
might state that the great 1,300-acre Golden
Gate Park of San Franecisco, with its wealth
of palms and flowers, was entirely cultivated
out of sand dunes that had been a desert
veaste for hundreds of vears.

Second: It can be irrigated easily, be-
cause its softness permits guick excavation,
and by coating the exeavation with a thin
laver of clay, rocks, ete, can be made to
hold water. A large five-acre lake in Golden
(Gate Park now stands in the place formerly

work was added to the banks and the bot-
tom of the lake covered with beach gravel.
After being soaked for several days, the lake
was filled, and it has held water ever since
—nearly two vears. During the dry season,
on account of its shallowness, evaporation is
rapid and it is necessary to oceasionally add
a little water to keep it full.

Third: It is by far more satisfactory to
build on sand where it is stationary, or can
be made stationary, than any other material.,
In places like San Francisco, where we have
frequent earthguakes, it is very advisable to
build on =and. This statement may sound
somewhat absurd, but here is the reason for
ft: In the great San Francisco earthquake
that destroved much of the eitv, April 18
last, it was found that the greatest destruc-
tion to buildings was in placez where the
foundations were on solid material. The




western section of the ecity, which was al-
most entirely built on sand, suffered very lit-
tle loss. Why?

Look at the diagram (Fig. 1). The large
arrow indicates the direction of an earth-
quake vibration. Now, in the case of =olid
material this vibration affects the mass as
a whole, but in sand the vibration affects the
mags in layers. As the vibration moves for-
ward a small belt or layer of sand, repre-
sented by the dotted line, B, separates, as it
were, from the maln body and the grains
of sand in the layer commence a rotarv mo-
tion, the direction of which is represented
by the small arrows. By this motion the
whole layer moves slightly forward., The

the sand in the first place is moved, it is
also returned to its original position unless
the forward motion of the sand mass is suffi-
ciently strong to foree it over a bank or
precipice, when its position cannot be con-
trolled.

In the western portion of San Francisco
there is an area of many square miles which
was nothing but a sandy waste, with no
vegetation whatever. It seemed a shame
such a large portion of the western metropo-
lis should not be turned to account. One
man, however, determined to experiment.
He sunk a well and at a depth of 50 ft.
found water in one of the most arid places
on the dunes. He proceeded to build a house
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Fig. 2.==How Sand Level is Elevated

next strata or layver above, zee dotted line,
C, is in its turn disturbed by the movement
of the laver of sand beneath it. A rotary
motion is cansed in the grains of sand, but
the rotations are in a direction opposite to
that of the layver beneath. By this method
the whole maszsz of sand iz disturbed on
much the same principle of ball-bearings,
and hence the destructive force of an earth-
guake is greatly diminished on the surface
of a sand hill.

But again: By the above mentioned proc-
ess one would conclude that the sand would
gquickly shift its position and allow a house
foundation tc sink. This is not s0. Every
earthnquake wvibration has itz forward and
return motion the same as any other vibra-
tion. In the diagram is shown only the
forward motion of the vibration. The re-
turn motion has exactly the same effect
upon the mass as the forward motion of the
vibration, except that the direction of all
rotations is reversed. So we see that where

Fig. 3.=«Further Stage of Elevation

on a simple concrete foundation sunk 18 in.
in the sand. Within six months he had fig
trees bearing fruait, and vegetables and flow-
ers growing in abundance. He hardly felt
the recent terrible earthguake, and his house
iz a8 so0lid as ever.

From this man’s experience, several per-
sons veniured to bhuy lots close to him and
try the same scheme. The city had never
reckoned that the district would ever
amount to anything, and so had never taken
the trouble to even establish the standard
grades for the streets, but as the lots were
being bought up so rapidly it became neces-
sary to do 20, When a map of the district
was made several persons who had already
purchaszed lots discovered their lots were in
some cases as much as eight and ten feet
below the city requirements. Many became
discouraged, as they did not think it worth
the cost to haul in the hundreds of wagon-
Inade of sand necessary to make the fill and
bring their lots up to the street grade; and
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vet the lots had to be filled in or abandoned.

While the matter was as yet unsolved, the
difficulty was overcome in a ridiculously sim-
ple way by a woman with a large supply of
good common sense. She had purchased a
lot which was nearly 15 ft. below the street
level. For some time she had noticed the
regularity of the western winds and also
the surface movement of the sand. One day
while the gardeners in Golden Gate Park
were trimming the trees she procured a
quantity of bushes and branchez which the
men had eut out. These she stuck in the
sand, weaving the bushes into the branches
until they formed a small wind-break. At
the end of one week she found the sand had
commenced to build up, and each day the
accumulation was a little larger than the day
previous. Soon the sand was as high as
the wind-break, so she pulled it up and
planted again on the newly made ground,
and continued to do so until at the end of
eight months she had brought the level of
the entire lot up some seven feet. In talking
with the woman at that time, she said to

AL L R L S AN L o bly

me: “I find the more elevated the lot be-
comes the more sand it collects, and I be-
lieve inside another five months my lot will
be raised the reguired height.” And so it
proved. The other property ownerg had fol-
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Cross-Section of Lake Constructed on Sand

lowed her example, with results equally sat-
isfactory.

To people living on or owning property
in sandy districts this information should he
very useful. Experiment and see if you
cannot turn your sand lot to good account.
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NEW STADIUM FOR OLYMPIC GAMES AT ATHENS

The Great OMympic Theater Where the International Games are Hell

On the very spot where the old Greek
Stadium at Athens stood, a new building,
an exact copy of the first, has been built,
and from April 22 to May 2 the [amous
Olympic games were revived there, The
event included a great variety of contests—
swimming., long jump. high jump. fencing,
G-mile race, hurdle race, walking race, ete.—
and was participated in by champions an.d
athletes from all over the world.

The old Greek theater was laid out about

330 B. C. and games were first held there
about B. €. 400, The building accommo-
dated from 40,000 to 50,000 spectators. Pri-
vate enterprise furnished the funds for the
new bnilding, which is built of pure white.
pentelic marble, and seats about GO,O000,
R

When all the railroads now bhuilding or
planned in Texas are completed, it will ont
rank Illinois in mileage by 50 per cent. At
present Illinois leads.



LONG-DISTANCE TELEPHONE
PERFECTED

Is the Report of Experts==Adapted From the Violin

The report comes from San Francisco that
David C. 8t. Charles has succeeded in so per-
fecting a long-distance telephone that con-
versation between New York and the Golden

VESUVIAN ELECTRIC RAILWAY
WRECKED

The electric railway that winds up the
lava-swept sides of old Vesuvius and which
has carried thousands of tourists to the
cone every vear since its construction has
been abandoned, and is partially destroyed.
The electric railway was built several vears

Climbing the Cone-=Naples and Bay in Distance

Gate will not only be possible, but per-
formed without the use of a stronger elec-
trical current than for a short line. The
inventor states he has found the secret in
the sounding-board of the violin. For years
he has made fine violins as a recreation,
The details are not given out, but the in-
strument is intended to be placed midway
and not at terminals. Its action is said to
be a forcing of the sound wave forward, and
preventing its rebound toward the sender,

BIGGEST GUN IN THE WORLD
PROVES A FAILURE

The biggest gun in the world, and which,
as might be expected, was invented and
built in this country, has definitely been de-
clared unsafe, and will go to the serapheap.
As only one of these mammoths was built,
and that as an experiment, the loss is com-
paratively small, even though it is about
£100,000,

This gun. was fully described in these
pages at the time of its completion, It was
constructed to shoot a 16-in. projectile a dis-
tance of 21 miles, even though it would he
impossible to ever hit a mark at such range.

The big gun was found to be unsafe after
a few firings, and really was as dangerous
to our own folks as it was expected to be to
an enemy. Twelve-inch guns are likely to
be the limit for a long time, and certainly
until some gun metal not now known is dis-
covered,

ago and cost, including cars, track construc-
tion and power house, $250,000, or $50,000 a
mile. The cost of repairs is very high also,
owing to deposits of lava at the upper por-
tion.

The generating station which operates the
cars by the overhead system is located near
Pugliano, 319 ft. above sea level, from which
point the electric route winds upward. Ap-
proaching the Royal Observatory—2,000 ft.
above sea level—the gradient becomes so
steep that the funicular system of cog-
wheels is used for that section. After pass-
ing the observatory the rack is dispensed
with and the electric line crosses a great
lava area until it reaches the bottom of the
old funicular railway—built 23 years ago—
which climbs the cone to within a few hun-
dred feet of the crater of the voleano.

Removing Ashes in Naples
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The total length of the electrically oper-
ated sections of the line is nearly five miles
and the trip over these portions is made in
about 50 minutes. The electric locomotive
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Foot of Lava Field

used has two motors of 85-hp. capacity each;
the cars weigh somewhat less than nine tons
each and each car is divided into three com-
partments, seating eight passengers.

The cable, or old funicular line, begins at
a point 2,603 ft. above sea level and rises
to a height of 3,874 ft. with grades varying
from 35 to 65 per cent. Each car carries 21
passengers,

The devastation of the districts surround-
ing Vesuvius and the terror of the natives,
who have been obliged to abandon every-
thing and flee before the fury that no earthly
power could stay, passes description, Bushels
of ashes are daily swept up and removed
from the streets of the city of Naples, and
our readers are already familiar with the
catastrophe that resulted in the market-place
when the roof collapsed under the weight of
ashes and hundreds of women and children
were buried in the ruins. At Ottojano, one
of the villages destroyved by the eruption,
during the work of recovering the dead from
the debris, two aged women who had been
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entombed six days were found. These women
had subsisted on some scraps of bread, and,
though weak and speechless when taken out,
revived under the ministrations of the res-
cuers,
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MEASURING GRAIN WITH A METER

The latest method of measuring grain in
a mill or elevator is by means of a meter,
which measures the grain passing through
and figures up the result gquite as a gzas
meter registers the amount of gas. One
of these grain meters will measure 5,000 bu.
an hour, and when set in operation will con-
tinue its work indefinitely and without any
further attention.

What the visitor sees in watching one of
these machines is three metal hoppers, one
above another, with the smallest at the top.
The upper hopper remains stationary and
serves to guide the grain into the second,
which, when it becomes full, empties into

Measures 5,000 Bushels an Hour

the third. At intervals which do not con-
fliect with the movements of the middle hop-
per, the third hopper discharges and makes
the record.
—_—

The metric bill will not come out of the
congressional committee this session, hence
no action need be expected.
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INCIDENTS OF THE SAN FRANCISCO
EARTHQUAKE

It is not the province of a magazine of the
nature of Popular Mechanics to go into the
news details of the San Francisco earth-
quake of April 18, The daily press has al-
ready covered the subjeet with its customary
energy and completeness. There are some
mechanical features, however, which may
be mentioned here,

Great interest has been centered in the
modern steel structures, which seem to have
withstood the shock with unexpected

Comparative Area of Three Great Fires

strength, although afterwards ruined by the
flames, The report of the expert builders
will not be ready for another month, when
important data may be expected.

Had the destruction ended with the earth-
quake, the disaster, while great, would have
been small compared to the devastation by
fire which immediately followed. Buildings
containing steam boilers, which went down
at once broke into flames; matches even ig-
nited in the crush and started other fires;
and in a large number of instances live elec-
tric wires, whose insulations were torn off,
or which parted, thus exposing bare ends,
continued to furnish a flame which was
spon lost in a conflagration. In Oakland and

MECHANICS

San Jose, the railway and lighting plants
were instantly shut down, which accounts
for the comparative immunity from fire in
these two cities. In San Francisco there
seems to have been some delay in shutting
off the current.

The reservoirs which contain the water
supply are located some miles away, and
the mains were broken by the shock, thus
rendering the fire department helpless ex-
cept along the water front, where salt water
was available from the bayv. Splendid work
was done along the docks and the great
Ferrv building, the gateway of San Fran-
cisco, saved. In one instance a fire which
had made a good start was extinguished by
breaking in the heads of great casks of wine
which was dipped out with pails, and the
building saved. 1t has been suggested that
a water system for fire service may now
be built in which salt water can be pumped
through steel pipes laid on or close to the
surface; the steel pipes being expected to
resist much greater shock than the ordinary
cast-iron pipes, which readily open at the
joints, whereas the steel pipes would be
joined by extra large unions screwed on to
extra heavy threads.

The promptness with which the water
companies restored service solved the most
serious trouble of the aflicted city, and came
as a great relief to the entire country,

The railroad service for the city s
chiefly from across the bay, passengers and
freight cars being brought over in the larg-
est ferries in the world. The promptness
and efficiency of the steam transportation
lines was something surprising and demon-
strated an organization fully equal in its
way to that of the regular army. The relief
trains which started within a few hours
from all parts of the country, together with
the national response with contributions of
money from millionaire to newsboy, pre-
sented a picture of American sympathy and
energy which could not have been dupli-
cated by any other nation in the world. The
prompt efficiency of the relief movement was
emphatically American, and characteristic
of the American way of doing things in an
emergency. But for this instant action thou-
sands would have lost their lives.

The telegraph service for some days was
confined to press and official meszages, and
under the circumstances was very good.
While the wires were closed to private mes-
sages, one man in San Francisco used the
Pacific cable and sent a message to rela-
tives in Berlin, who in turn repeated the
message over an Atlantic cable and thence
to Los Angeles, where his family were



staying. This message made the complete
circuit of the globe in transmission from
'Frisco to Los Angeles, a distance of 482
miles.

The use of artillery in leveling buildings
in an attempt to check the passage of the
fire was something which rarely occurs, and
we believe has not been resorted to in this
country since the Chicago fire. Among the
discoveries after the fire was an extensive
system of underground passages extending
through Chinatown, a veritable catacombs
two and three stories underground.

A notable feature of the commissary work
was the eguipment, at Los Angeles, of the
longest mess train in the world. Thirty
cars were hastily rebuilt and equipped as
kitchens and bakeries, and provided with
facilities for cooking and serving 20,000
meals a day. When one considers that 100
meals iz a zood day’s work for the average
palace dining car, the performance of this
great “cook train™ is better appreciated.

The automobile made a new record for it-
gelf. One of the first orders when Gen. Fun-
ston took charge was to conflscate all the
auntomobiles in town, to be used in ambu-
lance and relief work. Several new machines
were discovered in freight cars, and these
were run out and put to work,

The work of the regulars, disciplined, sea-
gsoned men, wag of incalculable benefit, and
abundantly demonstrated the wvalue of a

standing army in times of peace. To these .

men, trained to stand under fire, there was
no occasion for excitement when marched
into a burning eity shaking with earth-
quakes. In no war could Gen. Funston per-
form a greater service than he did there.

The earthquake, ke a cyclone, plaved
many curious freaks. For instance, in the
midst of ruined four-story buildings stood a
house of three stories, which had been lifted
on jack screws and timbers to make room
for another story beneath it. It stood ap-
parently unharmed by the shock. Not a
piece of the underpinning was displaced.
One of the churches on Van Ness avenue had
a mosque-like dome. The building was
down, all the walls falling away, but the
steel structure, invisible at a distance, re-
mained supporting the dull gray dome,
which seemed floating in the air like a bal-
loon.

The rebuilding of the city, to which its
ecitizens have already set themselves with
western courage and energy, affords an op-
portunity which has no parallel in modern
times. The destruction wes so complete and
covered so large an area that it is now pos-
sible to lay out a really large city along

twentieth century ideas and ideals. Whether
it will be found practicable to do so remains
to be seen. Be that as it may, the more im-
portant thing is the restoration of a great
city at the Golden Gate, and in the accom-
plishment of this, which will be done with
true western intenseness of activity, the
builders of the new city will have the sym-
pathy and assistance of the civilized world.
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AUTOMATIC CAB SIGNAL FOR
LOCOMOTIVES

A new automatic cab signal is applicable
to both single and double-track roads and
operates in conjunction with either disc or
semaphore automatic signals, or with the
manual block system, or independently of
the same. It ecan be operated with storage
bhatteries, gravity batteries, direct or alter-

Both Signals at Safety

nating current power plants, and it is used
with an automatic stop.

The {llustration shows the mechanism
that is placed in the locomotive cab, consist-
ing of the signal indicator and a power unit.
It will indicate a train in advance in the
first, second, third or fourth blocks, as de-
sired. It gives clear, caution and danger
indications the same as the disc or sema-
phore signals, and if the automatic stop de-
vice is used it opens the air wvalve and
brings the train to a service stop, if the en-
gineer does not regard the signal as soon as
it is given him. As shown the signal is in
the normal clear position, both signal blades
down and both lights white. If a train
should be in the second, third or fourth
block in advance, the caution signal blade
is thrown to the horizontal position and the
light on the left side is changed from white
to green. When the engine proceeds to the
entrance of the next block, if the train or



obstruction is within the first, second or
third block in advance, the danger signal
blade on the right side rises to the horizon
tal position and the light on the right side
shows red. At this instant the automatic
stop device is thrown into operation, as al-

ready described. Neither of these signals
can be thrown to the clear position by the
engineer until he has brought his train to
a full stop, when the signals go back to the
normal position to operate as the next block
end is passed.

LAKE’S NEW EVEN-KEEL SUBMARINE
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Copyright by Lake Co.

Even-Keel Submarine Boat ‘‘Lake'" on Launching Ways

The latest of the Lake company's subma-
rines is shown in the illustration, which is
from a photograph as she rested on the
launching ways just before going into the
water. A bill is pending to purchase the
boat. Should our Government decide not to
do so, the submarine will be immediately
gent across the Atlantic under her own
power for delivery to some European power,
The price of the boat is $275,000.

Details are most ecarefully guarded, but
the following features are given out for pub-
lication. The boat is 85 ft. long; submerged
displacement is 220 tons; has twin screws;
three torpedo tubes; guide wheels for run-
ning on the bottom; gasoline carried ov*-
gide of spindle hull, eliminating danger
from explosions; means for escape of crew
in event of disablement of hoat: greater
deck space than any other submarine: ahil-
ity to charge storage batteries and air
flasks while eruising; magnetic influence of
steel hull on the compass practically elim-
inated; and ability to reload torpedo tubes
while submerged, under way.

Some of the conditions of the test are:
Submerge to depth of 125 ft.; to run sub-
merged at sea for a distance of 15 knots
without coming to the surface except for ob-
servation with the omniscope: endurance
test of 400 miles at sea under her own power,
without convoy; to fire torpedoes while sub-
merged and reload and fire; to remain at
gea three days without convoy; to have a
member of crew leave through the diver's
door while the boat is entirely submerged:
to establish and pick up under water cable
and hold telephone conversation with the
shore; to remain submerged two days with
only the sighting instrument occasionally
ount of water. The=se and other egqually se-
vere requirements constitute the most diffi-
cult test to which a submarine boat has
ever been submitted. The boat company are
granted one month in which to train a crew
of United States naval officerse and men to
handle the boat during the test. If the boat
meets these conditions the Government is to
purchase her; and additional and larger
boats of the =ame type are to be purchased.
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QUARRYING ICE=-A NEW INDUSTRY

The great glacier on Mt. Blane is being
used for other purposes than furnishing an
occupation to guides and an attraction for
tourists. An ice trust has gone intoe the
business on an extensive scale of quarrving
the clear, hard ice, at an altitude of 4,000 ft.
The ice is blown out in great blocks by
means of dynamite, after which it is sawed
into regular sizes and sent down the moun-
tain on a narrow-gauge railway. Down in
the valley it is loaded into freight cars and
distributed through southern France. A
warm winter has no terrors for the Mt.
Blane ice-man, he invests no money in ice-
houses, and the supply is inexhaustible,
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WORKING MODEL OF TRACTION
ENGINE BUILT BY AMATEUR

Back of my jewelry store and optical par-
lor, in the city of Braymer, Mo. 1 have
fitted up a little factory where every eve-
ning I spend a couple of hours in manufac-
turing horological tools of my own inven-
tion and doing model work. Here I built
my complete working model of a traction
engine, which in every detail is like the big
12-hp. engines of its type. The equipment
of my factory includes a 5-hp. gasoline en-
gine, a 2 k. w. compound generator, two
motors, a screw-cutting lathe, two wateh-
makers’ lathes, and a number of other spe-
cial machines, such as milling and grind-
ing machines of my own design and make.

My work in this line began with a great
desire to become a finished mechanie. Four-
teen vyearzs ago 1 made a watch-maker's

_Working Model Traction Engine--1,350 Pieces

NEW ATLANTIC RECORD IN SPEED
AND WIRELESS

The Atlantic steamship record was low-
ered 10 minutes by the new French liner “La
Provence,” on her maiden trip from Havre to
New York. Time was b days 9 hours and
10 minutes. A new record in wireless was
also made on this voyvage, the steamer being
in communication with both shores at the
same time,

N -~ S~ .

The dry dock Dewey reached the Suez
canal on April 26. The dredgers had not
finished and a delay of six days resulted.

bench, composed of 2,500 pieces, and lathe
and began repairing watches and clocks.
From that time I have been a reader of the
best horological and scientific papers, but
I never worked as an apprentice in my life.

In building this traction engine model I
experienced many difficulties. [t is nearly
all built-up work, the three elbows in the
steam pipe being the only castings used. It
is built to the exact scale of a 12-hp. engine
—13% in. to the foot, or one-eighth size—
and is composed of 1,350 pieces: 882 pieces
in the two rear wheels, 41 pieces in the
differential gearing, 30 flues, water and
steam gauges, governor, safety valve, lubri-
cator, pump and whistle. Many special tools



were required in its construction, all of
which I made on the lathe.

I could not procure a glass tube 1-16 in. in
diameter for the water gauge and so had to
draw one out of a 14-in. tube. The engine
that this model represents is set to carry
130 1bs. pressure to the square inch. It
would have been much easier to have made
this steam gauge register 130 actual pounds
to the square inch, but it was not desirable

Lathe on Which Engine was Built

to ecarry such a high pressure on the
model, so 1 concluded to increase the regis-
tration as many times as 1 decreased the
gize of the gauge, which is one-eighth, or to
about the size of a dime. This gauge is of
the drawn-tube type and the tube is drawn
very thin, The internal diameter is 1-1,000 in.
by 3-32 in. and even then it was necessary
to use compound rack and pinions, so when
the gauge shows 130 there is 163§ 1bs. actual
pregssure and the pop valve acts.

The differential gearing was quite a diffi-
cult piece of work, as I made the milling
machine and wheel cutters to make all of
the gears. The time occupled in building
the model, including the many dies and
gigs, was about ten months, working at odd
times and after lamplight.—Contributed by
S. M. Coffman, Braymer, Mo.
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FIRST AMERICAN-BUILT TURBINE
VESSEL
The first turbine-propelled steamship
built in the United States was launched
at Roach's shipyard, Chester, Pa., April

The name of the vessel is “"Governaor
Her dimensions are:

21st.
Cobb."”

Length over

all, 300 {i.; beam over guards, 55 ft.; depth,
20 ft. 6 in.; draught loaded, 14 ft.

The *“Governor Cobb” is a double bot-
tom steel ship, having a main, saloon, gal-
lery and dome deck. There will be 175
staterooms and 200 berths. All the modern
appliances—steam steering gear, electric
lights, call bells, etc.—will be provided. The
motive power will consist of a set of Par-
sons marine steam turbines: the maximum
working steam pressure will be 150 1bs.

—_————

FALSE CONSTRUCTION IN
WINDOW GRATINGS

BANK

The impression of strength and massive-
ness generally produced by bank gratings,
bolts, bars, etc., is, in many cases, simply
the result of appearance. The accompany-
ing illustration shows a form of grating
used in a New York bank, and described
in Machinery.

The iron bushings, A B, are sunk into
the stone as shown at C. These bushings
slide on the rod, D, the length of which
is a little less than the width of the win-
dow, so that if the bushings are moved to-
ward the center of the window, the whaole
grating can be removed, as readily as it was
erected.

Gratings of this kind are often used in

st £
Art T =1 =1 =l =T
B+ If_‘.":-;' n -.q
Lv b = o - vt ?,
3
Looks Secure--1s Not
buildings which have been previously

erected, but in buildings which are under
course of construction, bars are used, which
are longer than the width of the window.
It would not be surprising if thermit or
electric welding were to be used for weld-
ing the bushings to the bars. The device
shown would then be nearly as strong as
solid bars.
——— i

A wonderful compound is reported from
Europe which is claimed to convert the ex-
haust from an auto into the odor of choice
flowers,
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ENGLISH BOAT RACING EVENT=-The Oxford and Cambridge boat crews

held their annual racing event April 7.
and the contest promised to Le a close one.

The rival crews were well matched
Cambridge led from the start, how-

ever, and came out three and one=half lengths ahead.

DISCOYERER OF RADIUM,
KILLED

CURIE,

Prof. Pierre Curie, who, with his wife,
was a co-discoverer of the wonderful ele-
ment, radium, was run down by a dray in
a Paris street on April 19 and killed. Prof.
Curie and his wife began their search for
radium in 1895, and in 1898 their labor was
rewarded. The  great scientist refused all
publie distinetion in honor of his discovery,
and up to his death was actively and unre-
mittingly engaged in scientific research. He
was 43 vears of age.
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RAISING A LAKE STEAMER

The lake steamer “W. E. Corey.” which
went aground on Gull Island, Lake Superior,
last November, was raised in remarkably
gquick time by ten 11-in. and ten 9-in.
Westinghouse air-brake pumps. The pumps
were distributed along the deck of the ves-
sel and connected to force air into thirteen
of the air-tight compartments in the vessel

to displace the water. During this proceed-
ing boilermakers repaired leaks as fast as
they discovered them, patching and using
cement. This work took eight days, then
all the pumps were set to work forcing air
into the compartments.

From 2 p. m. of one day to 7:30 a. m. of
the next day 600 tons of water were removed
by the twenty pumps and the wvessel was
raised 4 ft., so that she could be pulled into
deep water.

ra——

$50,000,000 A YEAR PROPOSED FOR
GOOD ROADS

Representative Gordon Lee, of Georgia, in
a recent speech at Washington, declared
that, according to estimates of the secre-
tary of agriculture, the cost and extra bur-
dens imposed wupon this country by bad
roads is not less than $600,000,000 an-
nually; and although a former bill for $25,-
000,000 annually was defeated, he proposed
an appropriation of $50,000,000 a year, until
the work had reached a satisfactory stage.
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[Extracts from an address by C. E. Sargent before
the Western Society of Engineers.]

The economy of the internal combustion
engine has been recognized from its incep-
tion. Both the theoretical and practical effi-
ciency of this type of prime mover is from
two to five times greater than that of the
average externally fired heat engine. The
smallest gas engines have a thermal effi-
ciency from 20 to 24 per cent, while the
largest steam engine with all modern re-
finements known to the art, does remarka-
bly well to turn into work 12 per cent of the
heat supplied to the furnace under normal
conditions.

A plant recently tested by the writer in
which producer gas from anthracite culm
was used, showed the cost of fuel per horse-
power hour to be about 1.5 mills. By selling
the by-products of the bituminous gas pro-
ducers at the market price, a recent writer
in “Power” claims that power from gas
engines can be generated 14 per cent cheaper
than from water falls.

The first cost of a large gas engine plant,
including producers, coal handling appa-
ratus, piping, scrubbers, cleaners, building,
compressor and engines, is not far from
that of a steam plant complete, including
boilers, engines, pumps, condensers, chim-
ney, piping and all accessories, 20 we can
assume the first cost the same in each case.
Gas engines do not wear out any quicker nor
do they need any more repairs than steam
engines. Gas producers are long lived, the
apparatus requiring but little attention and
few repairs. The Erie R. R. Co. have had
two 200-hp. producers in operation at Jer-
sey City for seven years, and the fire in one
has never been out. Imagine the condition
of a boiler after such a run,

When compressed air is available, and all
large units use this medium, gas engines of
any size can be started and can take the
full load in two minutes’ time, as no warm-
ing up or cylinder draining is necessary.
The waste heat, about 70 per cent of the
heat supplied, can be used for heating, and
a higher temperature can be maintained
than with the heat from a steam engine
exhaust, If the internal combustion engine
has so many advantages over steam, why,
then, has it not had greater development?
Why are we not using gas engines in our
large power plants? Why are we using
40,000 b. t. u. instead of 10,000 b. t. u, in

POPULAR MECHANICS

generating a brake horsepower? Why are
we burning 400 cu. ft. of waste gases under
our hoilers to evaporate sufficient water for
a horsepower hour when 100 cu. ft. burned
behind the piston would do the same work?
Simply because the American manufacturers
have not kept pace with the development of
the gas engine as a prime mover.

Five years ago when Mr, Henry Wehrum,
who has probably done more to introduce
the gas engine for power for steel mill work
in the United States than any other man,
wanted one and two thousand horsepower
gas engines for the Lackawanna Steel Com-
pany's plant at DBuffalo, there was prac-
tically but one engine obtainable and that
of foreign make. A few months ago when
the Carnegie Company wanted engines of
the same size for the Edgar Thomson works,
twelve proposals were received from Ameri-
can manufacturers,

—_——— e —— —

MECHANICAL FLORICULTURE

Many artistic floral designs can be made by
means of paper strips to hold the seed. The
paper should be soft and thin—newspaper
will do—and should be eut in strips about
114 in. wide. Spread a little paste or mucil-
age along the center of each strip, and
gprinkle the seeds all over the surface. Then
when the paper strip is lifted, all the seeds
will fall off except those held by the paste,
and the sirips will look like A in the sketeh.

Mechanical Floriculture

Then fold along the center, as shown at B,
and put away to dry.

The strips thus prepared are susceptible
to many artistic designs, and can easily he
planted in any form by bending. After the
paper has been in the ground for some time
it dissolves and leaves the plants standing,
as shown at C.—Contributed by F. H. Welbh,
Claverack, N, Y.
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TUNNEL WHITEWASHED EVERY
NIGHT

The London twopenny tube is white-
washed every night. After the passenger
traffic has ceased the car shown in the illus-
tration passes through the tube. This car

Tunnel Whitewasher

carriegz a huge tank of whitewash and as it
moves along an electric pump forces the
whitewash through the web of pipes at the
end of the car, spraying it over every part
of the tunnel,

A

SWISS TORPEDO-BOAT BOBSLEIGH

Many unusual snow craft are seen on the
toboggan courses of Switzerland during the
season, but probably the most novel and at-
tractive during the past winter was a tor-

On Swiss Toboggan Runs

pedo-boat bobsleigh. This sleigh was rigged
up “true to life” by two boys. Only girls
and boys in naval costume were permitted
to come aboard for a sail,

€27

STARTLING ELECTRICAL. DEMON-
STRATION

Wonders of High Frequency Current Which Melts
Wire while Passing Through Human Body

A direet current of 250 volts has been
known to cause death, but several hundred
thousand volts of high frequency alternating
current may be passed through the body
without the slightest tremor being felt, says
The Electric City.

In high frequency electricity the current
changes its direction of flow from 50,000 to
300,000 times in one second, which is very
different from ordinary alternating eurrents,

Lighting an Incandescent Lamp by Current (From Os-
cillator) Passing Through Two Human Bodies

which usually change direction about 120
times a second, and are deadly.

Common alternating currents are also
much more fatal than direct currents of the
same voltage, while in high frequency elec-
tricity the current is reversed with such
great rapidity that it does not flow long
enough in one direction for the nerves to
respond to it. It takes a definite fraction of
a second for even the human mnerve to be
capable of feeling.

The properties of high frequency currents
were clearly demonstrated by Mr. W. J.
Clark, of New York, at the recent Electrical
Show in Chicago.

Mr. Clark showed how harmless these cur-
rents are by lighting an ordinary incandes-
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cent lamp by the current passing through
his owa body and that of an assistant. "
amount of current which passed wr
ampere, which is twice as much as h- x
required to produce death in some . ..us of
electrocution.

In another experiment Mr. Clark replaced
the incandescent lamp with a piece of fine
wire, which was actually melted by the cur-
rent passing through the bodies of two men.

——

LARGEST CAMERA IN THE WORLD

Operator Inside While Taking the Picture

This camera, which is three times as large
as any other in the world, is owned by Prof.
G. BR. Lawrence, of Chicago. With it sev-

eral noted pictures have been taken, in-

cluding bird's-eye views of factories and
towns., It is also used for
enlarging other pictures.

The body of the camera
is 9 ft. 4 in. wide, 6 ft
high, and 20 ft. long, when
fully extended, and in its
construction over 30 gals.
of glue were used. The
lens iz 12 in. diameter
and cost $1,500. All mov-
ing parts, including the
curtain slide, run on roller
hearings. The focusing
is done by two panels of
glags, which can be moved
to all parts of the field.

The plate holder weighs
nearly 500 1bs., when
loaded, and is put into the
camera by means of a der-
rick. Great care is used
in loading, as a broken
plate would result in the
loss of %150, The plates
are made of plate glass, 8
ft. long by 4 ft. 8 in. wide, and weigh over
200 1bs.

In order to dust the plates, a man enters
the camera through an opening in the front.
A piece of ruby glass is then placed over
the lens, and the slide in the plate holder
is withdrawn. After the plate has been
dusted, the slide is replaced and the man
steps out.

In making enlargements, the focusing is
done from the Inside and the operator re-
mains in the camera during the exposure.
In this process the entire apparatus is sup-
ported by sgprings, which absorb any possi-
ble vibration.

-
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AN IMMENSE STORAGE DAM

Plans have just been completed by the
Spring Valley Water Company, of San Fran-
cisco, for the construction of a $2,000,000
dam across Calaveras Creek, in Alameda
county, to store the water of both Alameda
and Calaveras creeks and the water shed to
which they are tributary. The dam is in-
tended to augment the Alameda water sup-
ply of the company. The plans call for a
conerete dam that will be 100 ft. high, 200
ft. thick at the base, and 25 ft. wide at
the tcp. It will be 800 ft. long. Work on
this giant dam will be commenced at once,
and pushed forward to an early completion.
A large force of workmen will be employed.
Reinforced concrete will be wused, and
the work will require vast quantities of

““ When Fully Extended, It is 20 ft. Long"'

cement, gravel, sand and corrugated iron
rods. This dam will be among the largest
and highest built on the Pacific coast, and

its construction will require nearly a year.
o

AMERICAN MODEL ENGINEERS
ORGANIZE SOCIETY

The American Society of Model Engineers
held their first meeting at the Gilsey House,
New York, on April 18. The following offi-
cers were elected: President, Mr. F. W.
Geissenhainer; viece-president, Mr. E. B.
Frank: secretary and treasurer, Mr. W. E.
Spon, 123 Liberty St., New York,
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The horsepower of the average tug is
much less than the average locomotive, but
still its pulling force is greater. The pull
of a locomotive, under favorable conditions,
is one-third to one-quarter of the weight on
the drivers, and could not be increased with
any amount of power, as an increase in
power would simply cause the drivers to slip
on the track. For this reason, in designing
locomotives the cylinders are so propor-
tioned that the force produced iz barely zuf-
ficient to cause the drivers to slip. The pull
or traction force of a locomotive is not the
same as the load it can move, but is the
weight it could lift with a rope, passed
from the drawbar, over a large pulley.

TUG STRONGER THAN LOCOMOTIVE

The pull of a tug depends on the size of
engine and propeller and the pitch of the
propeller blades.

Mr. D. F. Murphy, the master mechaniec
of the Great Lakes Dredge & Dock Company,
has found that a T760-hp. tug will break a
714-in. rope with a steady pull, while many
locomotives of double this horsepower could
not break it without having a start.

When the motion of a tug is retarded its
force becomes enormous. The tugs used
for breaking ice in rivers sometimes en-
counter sheets of ice so thick that they will
not erack immediately. The pressure of the
prow then aectually pulverizes the ice for a
short distance and discharges it vertically.

NEW ELECTRICAL WELDING PROCESS

There are three general methods of mak-
ing welded rail joints. In one method, cast-
iron is poured around the joint, the molten
iron being obtained from a portable cupola.
In another method the rails are fused to-
gether by a high amperage alternating cur-
rent, generated in a transformer. When
thermit was discovered another process of
welding was developed, the ends of the rails
being fused together by the heat of the
thermit.

! In a new system of rail welding, developed
in Germany, and described in the Street
Railway Journal, the heat is derived from a
flaming are, which allows the use of a direct
current. The positive wire is attached to
the carbon, and the negative wire is at-
tached to the rail. The carbon is guided by
a holder, which is moved by hand, and the
arc produced is fed with steel, which melts
and runs into a mold surrounding the joint.
At the same time the ends of the rails be-

come fused and unite, thus forming a per-
fect joint.

The current is taken from a trolley wire
and is reduced from 550 volts to 60 volts by
the apparatus shown in the sketch. The
large wagon contains a motor dynamo, and
the other contains an auxiliary storage bat-
tery, which is connected in parallel with

: i

Rail Welding Owtfit

the generator. In using the apparatus the
wagons are placed at the side of the tracks
to be welded, and a wire hooked on the trol-
ley wire. When a car approaches this can
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be removed, thus allowing the use of the
line at all times,

This method of welding is not confined en-
tirely to rail joints, but has also been used
in welding and repairing machine parts.
Steam engine cylinders, power shears and
other large welds have been successfully
made, and it has proved to be a good method

of repairing broken gears.
. o

CABLE CAR IN BIG GREENHOUSE

At a large flo-
rist’s establish-
ment in Massa-
chusetts, where
thousands of East-
er lilies are
grown every year,
an ingenious
method of moving
the plants, either
about the place or
to send them to
the market, is em-

ployed. All the
greenhouses are
connected by a

wide covered shed
in which a large
cable car is oper-
ated The plants
to be moved are
loaded on hand
trucks, and these
trucks, several at
a time, are run
upon the cable car
which hauls them
to the packing
rooms, or to the
teams. This
spring the 35,000
fine plants in full
bloom = was a
beautiful sight; as
large numbers of
these potted
nlants were sold the cable car system of
handling them saved a great deal of time
and avoided injury to the lilies as well.

o
-

A very satisfactory soft solder consists of
a mixture of 2 parts tin and 1 part lead.

o
. .

Last year there was used in the manufac-
ure of veneer stock 138,646,000 ft., log meas-
ure:; cut from American woods.
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WHAT HEAT IS DEADLY?

There are many factors to take into con-
gideration in answering this guestion. Per-
sons can stand a very high temperature for
a short length of time. For instance: A
temperature applied externally to the limbs
for the cure of rheumatism can be raised
considerably above the boiling point of water
without injuring the patient. This is un-
doubtedly due to the protective action of
the perspiration.

Cable Railway in a (reenhouse

If a person has plenty of water to drink,
he can accustom himself to very high tem-
peratures. Take, for instance, the workers
around the iron and steel mills. These
people work in temperatures so high that if
they wear glasses the hot metal of the
frames has been known to burn their faces.
Of course, one must become accustomed to
such excessive temperatures, and they are
always very exhausting—Contributed by
Dr. Max D, Slimmer,
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ELECTRICAL STAMPING MACHINE THE SELF-PROPELLED FIRE ENGINE

Used by the German Post Department

Stamping letters by electricity is the im-
proved method used in the German post-

Stamps 108,000 Letters an Hour

office. A new machine, the invention of a
Norwegian named Krag, has been introdueed

Will it Be Steam, (iasoline or Electric?

The success of the motor trnck has sug-
gested to the minds of many the application
of a self propelling device for fire engines.
The idea is not a new one, self propelled
fire engines having been used in Chicago as
early as 1877. Three of these machines were
in service for two years, when they were
removed from the department on account of
scaring horses. They were steam machines
and driven from the pumping engine., The
exhaust passed up through the stack like
a locomotive and on one oceasion the flood of
sparks emitted started half a dozen fires in
an attempt to extinguish one.

The machine illusteated is propelled by
steam but has many modern improvements
and has been successfully used in the Boston
fire department. Gasoline machines have
heen nsed in which the same engine does
the propelling and pumping, but have not
yet met with the approval of the chiefs of
fire departments, Possibly this type of ma-
chine will be improved in the near future
as it does away with the o' jectionable
boller. Eleetrical fire engines "ave been ex-
perimented with, in which a storage battery
furnishes the power to drive the machine to
the fire, after which the current iz taken

from the nearest trolley

T

wire., This system has
heen pronounced as ideal
by leading fire experts, the
only disadvantage being
the weight of the storage
hattery.

Automobiles are fast
coming into use by chiefs
of fire and police depart-
ments, and fast traveling
fire insurance patrols, po-
lire wagons and ambu-
lances have proved equal
to all demands, The fire
engine will not long be
limited in its movements
to the strength of horses.
It has been suggested that
an engine could be pro-

Steam Self-Propeller--Boston.

and it will stamp 108,000 letters an hour.

s
A superior quality of tooth picks is now

manufactured from swamp reeds,

i

pelled by gasoline motors
to the fire, and on arrival
do its pumping with an electric motor talk-
ing current from service wires laid under-
cround and coming to the surface at each
hydrant, This systemm would enable the
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construction of a fire engine with even
greater power tham the present steamers
and weighing not to exceed one half as
much, which would permit of much greater
speed in answering alarms. The self pro-
pelled engine seems certain to come in the

near future,
i

«COWCATCHER” ON MOTOR CARS

Some effort has been made by auto manu-
facturers and inventors to produce a device
for the protection of pedestrians who may
be run down by motor cars. One of these

For the Safety of Pedestrians

attempts — too crude to be more—is illus-
trated. A buffer and a cowcatcher arrange-
ment is fitted to the front of the car. The
device has been tried on a few Paris ma-
chines with indifferent success.

It is improbable that any device so un-
sightly in design will ever become popular
with motorists.

rorvuah MboRoaNIUS

AMERICAN LOCOMOTIVES ABROAD

The best locomotives in the world are
built in the United States. They are to be
found doing hard service in nearly every
foreign country. Engines for export are
built to order and in appearance are often
different from our own standard types. This
is because the managers of foreign roads
desire their own ideas carried out in this
respect. On the opposite page will be seen
several illustrations of this, in locomotives
built at the Baldwin Locomotive Works.
Fig. 1 shows a locomotive sent to Porto Rico:
Fig. 2, Hawaii; Fig. 3, Chili; Fig. 4, Imperial
Government Railway, Japan; Fig. 5, New
South Wales Government Railway.

— iy

LARGEST MOTOR FIRE ESCAPE IN
THE WORLD

The first motor fire escape in Great Britain
and the largest in the world has just been
added to the equipment of the Glasgow Fire
Brizade. In appearance the machine re-
sembles the German type, described in our
May number. The motive power is a gaso-
line engine driving a dynamo, which trans-
mits its eurrent to fwo electric motors on
the front wheels; thus the car is driven by
the front and steering wheels., The exten-
sion ladder is built in one piece, with the
body of the machine, sayvs the Graphie, Lon-
don, is 85 ft. long and is raised and lowered
by a earbonic acid gas engine,

i

Black lead and suet, equal parts, mixed,

make a good jewelers' rouge.

The Extension Ladder is Raised by a Carbonic Acid Gas Engine
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IMPROVED SYSTEM OF CONCRETE
PILING

A new form of concrete pile has been in-
vented in which a steel shell is driven in
the ground, the eavity thus formed heing
afterwards filled with eoncrete. The point
or head may be of steel, as shown in Fig. 1,
or it may be of concrete, as in Fig. 2.

The steel head is shaped like a projectile
and is fastened to the shell as shown in
Fig, 1. The head is a little larger than the

' ;! g _Gro

““The Steel Head is Shaped Like a Projectile'

ghell, making the deviee cagier to draw than
if it were flush with the =ides. A small
rivet-shaped piece of steel, A, called the
valve, is inserted in the point just before
driving. This falls out in withdrawing and
allows air to pass into the cavity below, the
air entering at the inlet B.

MEUGCHANIUS

The conerete head, Fig. 2, is similar to the
steel head in shape, bhut is not fastened to
the shell and is left in the cavity., Like the
ateel head it is larger than the shell, which
facilitates driving as well as withdrawing.

In placing piles under water the exposed
portions are protected by steel casings,
which are not removed until the concrete
has set,

e

WIRELESS TELEGRAPHY IMMUNE
TO STRIKERS

Wireless telegraphy will be resorted to as
a means of communication in the eoal
regions during the strike. In former times
during strikes the miners destroyed the ma-
chinery and cut the wires of the telegraph
and telephone systems, so that it was almaost
impossible for the coal operators to keep in
communication with the outside world, With
the wireless installation nothing ean stop a
message once started, and shonld an attack
be made on the station or mines the wireless
operator would have time to call for aid.

%
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FRENCH GASOLINE STREET CAR

The gasoline street car is again attract-
ing attention. The latest effort of the kind
is a car built in France, an automobile gas-
oline motor being useil. The car has three
forward speeds, 334, 10 and 17 miles an
hour respectively: The reverse gives a 314
mile speed. The motor is of 14 hp., with a
cone cluteh sliding gear transmission and
single c¢hain drive. The motor is water
conled from a tank under the car holding
60 gals. The ear seats 24 passengers and
is lighted with acetylene for head and tail
lizhts and inferior. The motorman stands
on the front platform as on trolley cars.
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Motor 14 hp.; Seats 24 Passengers; Lighted With Acetylene
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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

th(i:'nl:lltrihuthms to
epartment are
invited. If you have
worked out a good
idea or know of one,
please send it in.

EASILY MADE LAWN ROLLER

A good lawn roller can be made from a
piece of sewer pipe, A (see sketch), with
very little expense, The greatest difficulty
is removing the flange, which has to be
chipped off unless one has a piece of plain

Lawn Roller

pipe. The bricks, E, are to give weight, and
are fastened in with cement. The cross
pieces, B, are 2 in. by 4 in. wood, and the
forks, C, are made of wrought iron. The
handle, D, is of wood, with a piece of pipe
or broomstick driven through the end. The
roller I made cost only $2 and does very
good work.—Contributed by Warren M.
Morse, 50 Elmore St., Newton Center, Mass.
——ae e

HOW TO MAKE A PLUMB-BOB

MOLD

Make a small hole in the center of the
large end of an egg, and another in the side,
and blow out the contents. Dry the empty
shell in an oven, and then fasten a small
screw eyve, A, in the end hole, by means of
a piece of clay, B. Place another piece of

clay, C, over the side of the egg, leaving an
opening, I, to pour in the melted lead later.

Place the egg, with the clay on it, in a
box, E, and pack with sand, having the
opening, I, on top, as shown.

Having thus prepared the mold, melt
about a pound and a half or two pounds of
lead and pour in the opening. Allow plenty
of time to cool, and then break away the
egg shell, and you will have a good plumb
bob.—Contributed by W. J. Slattery, Ems-
worth, Pa.

—_—

HAMMER WITH LUBRICANT COM-
PARTMENT

In driving wire nails into hard wood they
are not so apt to bend if lubricated with
soap. A good way to have the soap always
on hand for this purposeis to bore a hole in
the end of the hammer handle, as illustrated,

Lubricant for Nails in Hammer Handle

and fill it with soap. In driving small brads
into hard wood this will be found particu-
larly useful.—Contributed by J. Weldon, 433
Columbia 8t., Brooklyn, N. Y.

R
GOOD WHITEWASH FOR OUT=
B UILDINGS

Place 1 bu. good fresh lime in a barrel
and add 20 1bs. beef tallow; slake with hot
water. When the lime is slaked the tallow
will have disappeared, having formed a
chemical compound with the lime. Dry
colors may be added to make any color de-
gired. Add the color before slaking the
lime, or, if after slaking, mix with alecohol
and then add to the strained wash. Thin to
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flow nicely from the brush. A coat of this
wash will last as long and look almost as
well as much of the lead paint used, and
costs a mere trifle to make.—Contributed by
H. W. Kennicott, Palmyra, Va.

e

REMOVING OBSTRUCTIONS IN
DRAIN PIPE

P

When a drain pipe becomes stopped up
unscrew the plug, A, and remove the lint or
other substance with a bent wire or old but-
ton hook. If the trouble is not remedied by
this operation, it shows that the stoppage
is at the other side of the plug. In this

Clearing a Drain Pipe

casa draw 3 or 4. in. of water in the sink,
and lay a board, B, over the outlet as shown.
The hoard should be about 8 in. square and
about 1 in. thick. Hold a stick, C, on the
board and strike the end of the stick with
a hammer. The shock of the hammer blow
is transmitted through the drain pipe for a
distance of many feet and will nearly al-
ways remove the obstacle,

-

HOW TO MAKE A GAS ENGINE
MUFFLER

The use of a gas engine in a residence dis-
trict is often objectionable, as the noise of
the exhaust, even when greatly reduced, is
very annoying, but by using the following
apparatus, which only slightly reduces the
power of the engine, the exhaust may be
miuffled down to absolute silence.

The muffler (see Fig.) consists of a 4-in.
pipe 24 in. long, F, with a 4-in. by 1l-in. re-

POPULAR MECHANICS

ducer screwed on each end, E. The 1-in.
pipes, AA, project through far enough to

Gas Engine Mufiler

houd the couplings, BB, and are each drilled
with forty-eight 3-16-in. holes and fitted with
caps, DD. One of the pipes, AA, connects
to the eéngine and the other to the exhaust
pipe, which is reduced at each connection
until it is 1§ in.; eight 3-16-in. holez are
drilled in the 14-in. pipe near the end,
which is covered with a cap.

This muffler is being used with a 3-in. by
4-in. engine, making about 400 r. p. m., and
the only noise produced is a slight hissing
sound, which cannot be heard 10 ft. away.—
€ontributed by Edgar L. Drinkwater, 51 N.
Ada St., Chicago.

.—H——

TO CONVERT A DRAWING BOARD
INTO A TABLE

Make two legs about 30 in. long, and buy
two stiff springs about 8 in. long. Fasten
the legs to the drawing board with hinges,
and attach the springs by means of screw
eyes, Screw two hooks in the bottom of the
window casing and attach springs, as shown
in the sketch. The springs hold the drawizg
board against the casing and also hold the
lege down firmly on the floor, thus making
the whole apparatus solid. The front edge
of the board may be lowered by inclining
the legs. When not in use the springs can

= a
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Drawing-Board Table
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be detached and the apparatus may then be
folded up and put away. T have been using
my board in thizs way for a long time, and
find it very convenient, and its use does not
mar the window casing in the least.—Con-
tributed by Chas. A. Prickett, Auburn, Ind.
_—’-.—’_.—

TO DRAW AN ELLIPSE: GIVEN THE
LENGTH AND WIDTH

A previous article in “Shop Notes" shows
how to draw an ellipse having a required
length, but the following method will give
the required width as well, This method is
as follows: Draw line A B—the reqguired
length; and line C D—the required width in-
tersecting line A B at right angles at the
middle point 0. With C as a center and
radius O A deseribe arcs E F and H J inter-
gsecting line A B at G and K, the foei of the

To Draw an Ellipse

required ellipse. Drive pins or tacks in these
points and form a loop of thread, just long
encugh to enclose the triangle G C K. Then
place a pencil in the loop and trace in the
ellipse, as shown.—Contributed by W. J.
Slattery, Emsworth, Pa.

v

DOUBLE CORN CRIB AND FEEDING
FLOOR

Selerst vour site and lay out a space 30 ft.
square—or whatever dimensions you may de-
cide on; dig trenches 8 in. deep and 8 in.
wide around the sguare and two crossways
the square on either side the drivewav.
Board up these trenches and box up to a
height some 6 in. above the ground and fill
them with concrete,

As spon as this concrete has =et put a
layer of concrete 4 in. thick over the whole
surface as a floor for both ecorn erib and
driveway. While laying the concrete, along

MdhhudaAaNMIUS Gai

the trenches set 14-in. bolts 63¢ in. long up-
right every 5 ft. and bolt on 2x6's the flat
way to use as sills. Toe-nail 2x6's upright

—F
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Plan of Rat-Proof Corn Crib

every 2 ft.,, 14 ft. high to eaves and 20 ft.
high along the driveway, making the crib 23
ft. high. The rafters should be 20 ft. long
and the roof shingled.

The crib will hold 6,000 bu. ear corn if the
driveway is filled. Or one could have an oat
granary of 5,000 bu. above the entry and
need not scoop the grain out, but let it run
into the wagon when loading. I use the
driveway (30 ft. by 10 ft.) as a feeding
floor and put ear corn on either side and
use a portable corn elevater with horse-
power. A door 10 ft. wide opens horizontal-
ly on each side of the driveway to let corn
out to feed. WMy ecrib cost $225 painted
and complete, not charging anything to my
own work. Used 20 cu. vds. of gravel and
116 sacks of cement. The concrete floor does
not cost more than sills and board floor and
my crib is rat-proof and will not rot.—Con-
tributed by M. D, Johnston, Danvers, 111

see — -

A GOOD GUTTER FAINT

Put all old paint skins, cleanings of buck-
ots, siftings and pieces of dry putty into an
old iron kettle with raw oll and beoil until
all is dissolved. Then add fine, dry sand
until the mixture is as thick as will spread
under the brush. Apply quite warm—a
heavy coat. When dry it will form an enamel
like granite and can be colored to match the
cornice, If properly prepared this paint
should be as smooth as glass. It is also good
for patehing old tin roofs.—Contributed by
H. W. Kennicott, Palmyra, Va.
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PONTOON WATER ELEVATOR

There are many ways of raising water
from a stream, by utilizing the power of the
current, but probahbly the simplest and most
efficient method is obtained by using the
apparatus here illustrated, which I made
myself at very little expense,

Pontoon Water Elevator

This device consists of a helical water
wheel, D, which, in revolving, operates the
bucket elevator at the left. This elevator
consists of a belt, B, with several tin cans
attached, as shown. I used two floats In
making my machine, but in some devices
of this kind three or four are used. The
device is fastened by ropes, passing through
the screw eyes, AA, and is set in the water
at an angle of 45°.

I have only used this device for irrigating,
on a small seale, but think that larger ones
could be made to take the place of pumping
stations, as there is no expense in operating.
It could also be used to advantage in dredg-
ing and gold mining.—Contributed by Millis
Knickerbocker, New Lenox, I11.

e ——

TOOL FOR DRAWING SPIKES

For material take a piece of an old buggy
axle, flatten and split both ends, and bend
as illustrated. The claws of the rounded end

3 Fh

For Drawing Spikes
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can be driven under the head of the spike by
striking with a hammer.—Contributed by
L.eander Manning, Akron, lowa.

el

TO WRITE ON METALS

To write on iron, steel, silver or gold mix
together 1 oz. muriatic acid and % oz. nitric
acid and use as follows:

Cover the place on which vou wish to
write with melted beeswax; when the bees-
wax is cold write the name or words plain-
ly with a file point or an etching needle,
carrying it through the wax and cleaning
all the wax out of the letter. Then apply
the mixed acids with a feather, carefully
filling each letter, Let the acid remain for
from one to ten minutes, according to the
appearance desired; then put on some water,
which will dilute the aclid and stop the
process. Either of the acids separately would
cut iron or steel, but it requires the mixture
to take hold of gold or silver. After the
acids are washed off, it is well to apply a
little oil.—Contributed by Howard H. Iszard,

Cuyahoga Falls, Ohlo.
S ———

IMPROVEMENT IN PORTABLE SCAF-
FOLD BRACKETS

In “Shop Notes” for June, 1905, the portable
scaffold bracket, shown in Fig. 1, was de-

Improved Scaffold Bracket

seribed. [ have found this form of bracket
to be very useful and handy, but think it can
be improved by turning the hook up (Fig. 2)
instead of down. By so doing a longer hook
may be uged and the hole in the sheathing
can be made much smaller than when the
hook turns down, To remove the bracket it
iz only necessary to raise the outer end and
draw the hook out of the hole, but the hook
cannot come out when the bracket is loaded.
—Contributed by Arthur Gray, Clifton, I11



TO PUT A WICK IN A TORCH

UUnwind enough of a ball of wick, A, to go
through the torch and push it in at B. Haise
the torch to your mouth and give one hard

Putting Wick in Torch

blow, which will send the wick out at D. Tie
it at C, making a circle about 14 in. in
diameter. Then draw back from B until
the mouth, D, is as full as wanted. Cut the
wick off at I and push the rest in at B.
This should not be done with oil above the
wick pieces—Contributed by Albert N.
Crawford, 8 Lautner St., Allegheny, Pa.

roer
PREVENTING CINDERS WHILE
BURNING SAWDUST

In the power house of the Oregon Consoli-
dated Ry. Co., where sawdust is used for
fuel, the sparks and cinders emitted from
the stacks have been 2o dangerous and objec-
tionable that a cinder separating plant has
been installed. This has not only relieved
the residents and manufacturers within a
half-mile radius, but has considerably in-
creased the efficiency of the boilers.

The installation was the result of numer-
ous complaints, due to cinders accumulating
on sidewalks, porches, drying clothes, ete. A
lumber company, which adjoing the power
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Mo Cinders in this Smoke

house, has had thousands of dollars’ worth
of lumber refused by inspectors on account
of being hlackened by falling cinders.

The accompanying illustration shows how
the separator ig applied. The large breech-
ing, or smoke box, over the boilers connects
to an immense draft fan, which discharges
into the separator at the right. This sepa-
rator works exactly like the ordinary dust
separator, seen in nearly all large wood-
working factories. As the smoke and cinders
enter they receive a whirling motion, and the
cinders, being heavier, gradually work down
in a spiral path to the bottom of the sepa-
rator, where they are automatically conveyed
to the hoilers to be consumed.

The cut shows only one section of the
plant, the entire equipment, as stated in the
Street Railway Journal, costing about $19.-
000. The smoke coming from the separators
has been carefully examined by powerful
field glasses without revealing the slightest
vestige of cinders. This, and the increased
efficiency, make the cinder separating plant
worthy of consideration for other localities
where similar conditions exist,

s i ——————

PORTABLE ELECTRIC ALARM

In rigeging up an alarm for a sound sleeper,
ag deseribed in our April number, Geo. Al-
bach, 9 West Twenty-first street, Bayoune,

Portable Electric Alarm

N. I., made some improvements. He mounted
the device on a board 12 in. by 7 in. by % in,,
having beveled off the upper edge. At the
back he nailed a piece 5 in. high and of the
same length as the board. The bell he
fastened to this back piece, and the battery
was placed on a shelf on the rear side of the
back piece. He also added a switch, S, which
he fastened in the empty corner of the board,
making it convenlent to stop the bell. The
apparatus can be placed near the bed at
nizht and stowed away during the day.




DEVICE FOR CARRYING STEAM
FROM KETTLE

“In my candy-boiling department I have
tised a device for carryving steam from the
kettle all winter,” writes A. F. Housger, 114
8. James St., Hamilton, Ont., “and find it a
great convenience”

e
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Steam Hood for Candy Kettle

Referring to the illustrations, A iz a cover
with a pipe, E, attached, which pipe tele-
scopes into B and, when raised, can be
fastened with a hinged clasp to the bottom
of B; B is an elbow which telescopes into
C the proper distance to bring the cover
over the kettle; C is a short length of pipe
connected to a length of stovepipe.

The cover, A, with pipe, E, attached can he
entirely detached from B, or telescoped into
B and attached to it by means of the spring
cateh, or swung up out of the way when not
in use, as at D, Fig. 2. The device is made
of galvanized iron and riveted.

FORMULA FOR MANUFACTURING
YEAST

Boil together for one-nalf hour, In a cop-
per keitle, 40 gals. of water and 2 1bs.
af ground hops: pass over refrigerator to
cool to a temperature of 160° F.; pass the
liquor from the refrigerator to a stout tub;
add 1% bu. (about 63 1bs.) crushed malt
and stir the mixture thoroughly. Allow the
mash {o stand at that temperature for 114
hours, then filter from the gralns and cool
te 70° F. The passage over the refrigerator
serves to aerate the wort. At this point
allow spontaneous fermentation to set in.

The veast can be used in 24 hours, but i8
better if allowed to stand two days. Keep
the fermenting tubs and other vessels clean
by secalding from time to time with live
gteam. Said to give excellent results,

s —————

HOW TO MAKE AN ELECTRIC-
KEROSENE LAMP LIGHTER

A device for lighting a ruby lamp is here
shown, in which a spark from a jump-spark
coil vaporizes the oil and ignites it. The
ruby lamp, A, iz mounted on a board, B,
somewhat larger than the base of the lamp.
Two binding posts, C and D, are placed on
the board and connected to the secondary of
the jump spark ceil, E. A wire is fastened
to binding post, I, and soldered to the lamp
at F. The wire, G, is enclosed in a piece of
rubber tubing, such as is used for insulating
in automobiles, and the extremity so lo-
cated that it will nearly touch the wick.

The spark from the vibrator would spoil
the plate if the jump spark coil were put
in the dark room, so it should be put out-
side, or placed in a box, in such a way that
no light will fall on the plate. A 8&-in.
spark is about right and about six dry bat-
teries should be used with the coil.

This device will also light an ordinary
kerosene lamp and might be useful when

{1

Electrically-Lighted Kerosene Lamp

the lamp ig in a hall or some place where it
is hard to get at.—Contributed by Chas.
Buettger, R. R. 5.

- —

TO MAKE A CRACKED GONG SOUND

The sound may be restored to a cracked
gong by sawing down the crack with a hack-
saw so that the two edges do not touch., The
gong will sound a2s well as when new.—Con-
tributed by E. Okerlund, San Francisco, Cal.



HOME-MADE POLARITY INDICATOR

To make a polarity indicator for bat-
teries, all that is required is some sulphuric
acid, two thumb bolts and nuts, some copper
wire and a block of wood 4 in. long, 2 in.
wide and %] in. thick. In the center of the
block of wood chisel a hole 1 in. square and
15 in. deep to hold the bottle containing

N - = o
_t":.&\ TN .:- t\ \

S T W
RO

Polarity Indicator

the acid solution. On the opposite side of
the block cut two 14-in. grooves 14 in. from
the sides. In the center of each of three
grooves bore a 14-in. hole for the thumb
nuts. From these holes drill holes to the
space in the middle, as shown by the sketch.
Set the bottle in the hole prepared for it,
and run wires, A, to it from each thumb-
screw, as shown. Fill the bottle with a =o-
lution of 1 part sulphuric acid to 4 parts
water.

When the device iz connected to the bat-
tery the zinec or negative pole will give off
gas. This will cause bubbles in the solu-
tion.—Contrituted by G. Fry and 1. Van
Dalsem, 902 Vine St., San Jose, Cal.

PR N —

GAUGE FOR TESTING ANGLE AND
CENTER OF DRILL

This device is made of sheet steel. By
holding it on hoth sides of the drill and

How the Gauge is Used

comparing the relative position of center
to point B, one can tell whether it is accu-
rately located. Also, if the angle of the
drill coincides with the gauge, the angle is
correct.—Contributed by J. Weldon, 433 Co-
lumbia St., Brooklyn, N. Y.

e
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HOME-MADE SPEED INDICATOR

A bobbin winder from an old sewing ma-
chine, Fig. 1, will make a very good speed
indicator by making a few alterations. Re-
move part A and C, and if possible remove
the heart-shaped cam, E, from the worm
wheel, D. Take off the pulley, G, and sharpen
the end of the shaft, as shown in Fig. 2.
Attach a small file handle, J, by means of a
screw, K, and solder on the indicator, L,
which may be made of sheet brass. Scratch
the graduations on the worm wheel, as
shown, making the total number of notches

Speed Indicator Made of Bobbin Winder

equal to the number of teeth. It is well to
make a center punch mark, N, to allow
counting the number of revolutions of the
worm wheel in taking high speeds.—Con-
tributed by Ray Earley, New Sharon, Iowa.

HOW TO MAKE A COMBINATION
PULLEY AND COUPLING

Some of the readers of Shop Notes might
be interested in a problem of coupling shaft-
ing which occurred at our shop recently. 1
had oceasion to couple two shafts of different
gizes, at a point where a pulley was needed,
and overcame the difficulty as follows: 1
getsecrewed the coupling to the shaft, as
shown in the sketch, and covered the set-
screw heads with a piece of pipe, B, fastened
with flat-head screws, . These screws were
staggered, an equal number being placed in
each half of the coupling. Then I bored the
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spokes on an old pulley, A, to fit the pipe,
and fastened it on with bolts, D, counter-

A

Combination Pulley and Coupling

gunk in the rim and pipe separators, E. The
load on the 1 15-16-in. shaft being very light,
was easily carried by the setscrews, and
both the coupling and pulley are now in
successful operation.—Contributed by M. E.
Hood, Tuckahoe, N. Y.

— e —

HOW TO MAKE AN ASH SIFTER

The accompanyving sketch shows a device
which will be greatly appreciated by all
who sift ashes. By its use the expensive
waste of coal is prevented, without in-
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This ecatch may be bent out of a piece of
sheet iron,

If the tub is placed on the ground it may
be difficult to slide, in which case strips of
wood, for tracks, should be embedded in the
ground.—Contributed by Arthur W. Pas-
sage, 831 West Pierce Ave., Niagara Falls,
New York.

—— i ————

PORTABLE SPRAY COOKER

The lime-sulphur hot sprays used by
orchardists are often cooked at some central
point by means of a stationary boiler, but
a better device is found in the apparatus
illustrated herewith.

Portable Spraying Owutfit

The boiler is suspended from the back of
the wagon, and the steam is carried to four
barrels containing the spraying mixture, It
is not necessary to buy a new boiler for this

curring the greater expense
of spoiled elothing. The
dust arising from the ashes
is confined by a housing, A,
which ean be built of 3 -in,

boards, or made from an old

dry goods case.
An ordinary ash sifter is

supported by a frame, B,
which swings from the roof

{

by the iron rods, C. These
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rods may be bent from old

iron curtain rods or heavy
galvanized telegraph wire,
and are held by large screw eyes, D, in the
roof and frame. Two cleats, E, nailed to the
roof will distribute the weight over the
entire surface.

A door, F, should be made in the front,
large enough to admit the ash sifter, and
another one, G, in the side should be of a
sufficient size to allow removing the tub, H.
The door, F, should have an opening, J, for
the ash sifter handle and the door, G, ought
to have a handle, K, and a spring catch, L,
to hold the door up when removing the tub.

Housing for Ash Sifter

purpose, as many discarded omes would
answer. A subscriber to the Rural New-
Yorker used an old fire engine boiler, which
he recovered from a scrap pile,

An outfit of this kind will deliver enough
material to supply six or eight spraying
nozzles, and the expenditure would be in-
gignificant if divided among several mem-
bers of a cooperative spraying club.

L

For cleansing steel articles use unslaked

lime.




UNDERGROUND CROSSING FOR
TOLL LINES

An underground crossing for toll lines as
a method of protection against induced cur-
rents from power wires is shown in the il-
lustration. The crossing is rather expen-
give, but if properly built gives good pro-
tection, says the American Telephone Jour-
nal.

An iron pipe 11 or 3 in. in diameter, ac-
cording to the wire capacity desired, is laid
below the frost line from pole to pole. The
usual pipe bend is made at each of the

Underground Crossing for Rural Lines

poles, which are properly guyed, and at the
end of the pipe, where it runs up the pole,
a goose neck is used to Keep out the rain.
For draining the conduit of moisture, due
to condensation, a heole is drilled at the
lowest point of the duct over a pocket filled
with crushed stone.

No., 14 twisted pair “distributing wire”
used in one of these conduits has given lit-
tle trouble. The wire is fused direct to the
line, without fuse or spark gap protection.
Where these crossings are remote from a
repair man, it is better to risk losing a pair
of wires at $1.47 per 100 ft. than to hire
a team and send a man after every light-

ning storm.
B .

SIMPLE TANK GAUGE WITH ELEC-
TRIC ALARM

A tank gauge that is very easy to rig up
and gives good service is shown in the illus-
tration. A wooden or cork float, A, is at-
tached to a chain, B, which runs over a small
pulley, C, and then to the dial or gauge
which may be placed on the side of the tank
or other convenient place. The numbers on
the dial read from the top downward. E

(gee detail at Fig. 2) is a piece of metal
which runs in grooves and moves the pointer
along the dial according to the rise and fall
of the liquid.

N (U
I
{
"G £ lG
T I&
i gmw B _i
5
§HMH ‘
a8
Eillz f K\l H E’fl
Fig. 2 I || B’w

Simple Tank (auge

The electric alarm (Fig. 1) is for calling
zome person when the water gets too high
ar too low. F, G, H, 1 are brass springs
projecting so that the indicator, E, will
close the circuit when it reaches elther
the top or bottem of the gauge. J, K are
batteries in the cirenit, and the annunciator,
N, has the words high and low marked on it
in their respective places.—Contributed by
John M. Singer, 5915 Wabash avenue, Chi-

cago, 111.
e — =

GOOD CLEANSING POLISH

A good encaustic, which will clean and
polish at the same time, ig composed of 1
gallon soft water, 4 oz. yellow laundry soap
and 1 1b. of white wax, shaved up. DBoil
together, stirring well, and then add 2 oz
gal soda; put the mixture in something
which can be closely covered, and stir con-
stantly until cool. If necessary dilute with
water hefore using; lay on with a paint
Lrush and polish off with a hard brush or
cloth. Can he uséd on furniture, marbles,
tiles and bricks. Will remove ink stains.
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HOME=-MADE SHOWER BATHS FOR
FACTORIES

In the majority of factories too little at-
tention is paid to the needs of the work-
men in regard to toilet facilities, This does
not mean that
turkish baths
and manicure
parlors should
be added, but in
some shops,
where the work-
men have to
wash in a trough
and dry them-
selves in a box
iof sawdust, the
device will be
greatly appreci-
ated.

Each bath con-
sists of a galvan-
ized steel cylin-
drical casing,
having a swing-
ing door and

Enctisod Sgawer Reth overhead spray
with hot and cold water supply. The tops
and bottom are left open and the whole
apparatus sets in a tray, which drains into
an outlet pipe.

As stated in the Street Railway Journal,
geveral shower baths of this kind were in-
stalled in the car shops of the Galveston
Electric Company, Galveston, Tex., where
they are greatly appreciated by the work-
men, who make regular use of the facili-
ties thus provided.

——————

POWER IN THE JEWELER’'S SHOP

In equipping a small watch maker's work-
shop it is usually a mistake to put in a very
small gas engine—say 14-hp. That may
be just sufficient power at first, says the
Keystone, but a machine lasts longer if it
is not overworked, as a very small engine
is apt to be in a growing business.

Among the handy devices for use in the
power-equipped shop is a small, high-pres-
sure blower to furnish blast for a small fur-
nace, and an automatic blowpipe. A tin
reservoir placed in the line gives an even
flow of zir. This reservoir should be 10 in.
in diameter and 16 in, long. The pressure
is regulated by two valves, one at the
burner and the other where the line enters
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the reservoir, allowing the excess of air to
leave the pipe instead of backing up on the
blower. For the air line standard 3z-in.
gas pipe, without elbows, is used. A grind-
stone will be found a convenience, also, as
will a small generator for furnishing elec-
tric light and current for plating, coloring,

ete., and for a demagnetizer.
—_—————

MEASURING A CIRCULAR ARC

To find the length of the arc, A BC, first
draw the line A C and divide into four
equal parts by points D, E and F; then with

o

Measuring a Circular Arc

C as a center and a radius, C F, draw arc
F G. The line D G is then one-half the
length of the required are.—Contributed by
Chas. Walters, Lewis St., Mt. Vernon, O.
_—_—+.-..—_-.-

HOW TO MAKE A DRILL FOR STONE

Electricians and mechanics often find it
necessary to make holes through stone or
brick. A tool for this purpose can be easily
made from an old rat-tail file (See Fig.).
Place the file in the fire, and when red hot
remove and allow to cool slowly. This will
draw the temper and allow sawing off at
A and B. The piece C is then sharpened
at one end, as shown at D. This can be

Dirill for Stone and Brick

done with either a three-cornered or square
file, and after the edges are sharpened they
are to be tempered. To do this heat the
cutting end to a cherry red, and then plunge
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in water. Rub the cutting end with emery
cloth, and then heat slowly a little way
from the end. When a yellow tint appears
at the cutting edge: dip quickly in water.
The tool is then ready for use.

In using, the cutting end is placed on the
brick or stone, and the opposite end tapped
with a hammer, the drill being slowly re-
volved at the same time. Larger drills may
be made in the same way by using an old
machine drill or a round piece of tool steel.
—Contributed by W. J. 8., Emsworth, Pa.

—m i

HOW TO MAKE A WATER STILL

Any water containing lime or other im-
purities is not good for photographic work,
but the water obtained by distillation will
alwavs give good results.

The still shown in the sketch is one that
is easily made and inexpensive. Obtain two
thin glass bottles, A and B, and join together
with a cork having a hole through the cen-
ter. A quantity of water is placed in bot-
tle A, and heat is applied, which vaporizes

Plan of Water Still

the water and forces it in bottle B, where
it is condensed.

The bottle A may be heated by means of
a small gas stove, or alcohol lamp, and the
other bottle may be cooled by water from a
hydrant or from a funnel, with a piece of
cloth in the mouth, to allow the water to
drop slowly.

If a mixture of alcohol and water is
placed in bottle A, the alcohol will evapo-
rate first and condense in bottle B before
much water has evaporated.—Contributed
by Charles Lea, Brunswick, Mo.

[T I .

TO TIN OLD SOLDERING IRONS

Some of the readers of “Shop Notes'" may
have trouble with old soldering irons. To

| = Lk 2]
tin same, heat well and dip in pulverized sal
ammoniac & moment and then rub with
solder. This operation will be effective, no
matter how many pit holes there are in the
iron or how dirty.—Contributed by Harry
Casslebury, Altoona, Pa.
—a——

AIR AS A POWER

There are other sources of energy in air
hesides its velocity. The energy of the heat
contained in the atmosphere is sufficient to
run all the power plants in the world with-
out decreasing its temperature any appre-
eciable amount. The problem is to maintain
a difference of temperature between two

An Interesting Experiment

places, as heat produces no energy while at
rest, but only when moving from one place
to another,

There are many easily volatilized liquids
which would boil readily at atmospheric
temperatures, and thereby produce a con-
stant pressure in any boiler, without the
use of a fire, but such liquids are very hard
to condense, as it requires very extreme
cold to cause them to liquefy. A new source
of cold might solve this problem, but all
sourccs of cold thus far discovered require
either power for its production, or chemi-
cals which soon cease to be effective.

When dry air is confined and heated, the
increase in temperature is only 1-273 of the
original pressure for each degree Centi-
grade, but moist alr expands very much
more. This may be illustrated by holding
a Dbottle upside down, under a hot water
faucet, and then dipping the mouth in cold
water, as shown in the sketch. A difference
of temperature of only a few degrees will
cause the water to half fill the bottle. It is
evident from this that moist air, heated
the same amount, would double its pressure.
Thus, air at atmospheric pressure would
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increase to 15 lbs. above atmosphere, and air
at 100 1bs. pressure would increase to 2156
lbe. above atmosphere. If the air were
heated twice as much, the pressure would
be increased a corresponding amount, as
the increase in pressure is directly propor-
tional to the increase in temperature.

There are several varieties of hot air en-
gines being made at the present time, but
we are unaware of any attempt being made
to utilize the increased efficiency obtained
by the use of moist air.

It is doubtful if the weight of the air
could be utilized for a source of power, al-
though a device for doing this ought to be
very powerful as a cube of air 31 ft. on
each side weighs over a ton.

L

HOW TO MAKE AND USE A PRONY
BRAKE

The brake shown in Fig. 1 can be made
of a piece of leather belt, B, Fig. 2, with a
number of wood cleats, C, fastened as

Forvoan MEUOUHANIUOS

secure, and the screw eye, F, should be used
to attach the spring balance, C, the other
end being attached to the ceiling as indi-
cated.

To obtain the horsepower of an engine

- apply the brake, as shown in Fig. 1, and take

the speed in revolutions per minute (R. P.
M.) with the speed indicator, E, at the same
time noting the weight in pounds (W)
shown by the spring balance. Measure care-
fully the distance from the center of the
engine shaft to the screw eye in inches (A).
1f the values of W, A and R. P. M. are known
the horsepower may he found as follows:

A.xW.xR.P. M,
63025

For example: If A — 16 in.,, W = 20 1bs.,
and R. P. M. — 500; then, hp. = 16 X 20
» 500 = 63025 = 214 hp. The constant
63025 is obtained by multiplying 12 % 33,000
and dividing by 6.2832; 12 being the num-
her of inches in a foot; 33,000 the number
of ft. 1bs. per min. for each horsepower,
and 6.2832 the ratio between the radius and
circnmference of the flywheel,

hp. =

To Ceiling 8

W |Ibs

RPM™

Fig. |

Details of Making and Using a Prony Brake

shown. A tension screw, D, Fig. 1, can be
fastened by any method that will make it

To crystallize glass flow heavy alum water
over it; then let it dry,
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SELF-RELEASING BEAMS IN
WALLS

When the ends of
beams that go into a
wall are cut on a slant,
as illustrated, a lower
insurance rate can be
secured. HBeams so cut
will fall out easily with-
out overturning the
wall in case of fire, says
the Practical Carpenter.

e———— R

—

MAIL BOX TROLLEY FOR RURAL
PATRONS

Patrons of rural routes living some dis-
tance back from the road will find a trolley
for drawing the mail box to the house and
sending it back again a great convenience,
The illustrations show such a line, which
was devised by a correspondent of the Rural
New-Yorker.

At the house end of the line a stout post
is set in the ground and a bicyele, with sad-
dle and front wheel removed, iz fastened
with pins against the post, as shown (Fig.
1), to serve as motive power. For the main
wire No. 9 is the size used, and No. 17 gal-
vanized for the belt wire. For a short line
on level ground broom wire would do.

Posts are set every 50 or 60 vds. between
the house and the road ends of the line.
Each of these intermediate posts has a

Terminals of the Line

bracket (D, Fig. 2} of 2x2-in. stuff, and an
iron at the top for supporting the main
wire (C, Fig. 2). This iron is made of old
spring-wagon tire with a half-round groove
on top for the wire to rest in. The top wire
is high enough above the notched guides be-
low so the bottom of the box will not bump
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when passing a bracket. The arrangement
of pulleys and guides at these intermediate
posig is shown at D, Fig. 2. The guides are
of 1-in. hard wood, screwed to the arm of
the bracket. The outside pulley is under-
neath the arm and 1 ft. distant from the
other pulley, so that the wire cannot get
tangled on windy days. A wire fence ratchet
is used to keep the top wire tight. The post
at the road end of the line has a wheel. An
ordinary R. F. D. mail box is used, with a
hardwood block one-half its length under-
neath it. The belt line starts at this block,
runs the length of the line over the wheel
on the post at the roadside, returns over
the pulleys of the intermediate posts, passes
around the bicyele wheel, and is fastened
to the block under the box in a small hole in
n piece of strap-iron fastened in the block.

\

A
A

Fig. 2

One of the Intermediate Posts

The wheel at the road end can be the front
wheel of the bieycle or an old sewing
machine wheel, and a trough or sapport for
the box is provided at this end to hold it
firm while being opened or closed (B, Fig.
1). The device as rigged up in this instance
cost about $5. The line is 250 yds. long and
travels uphill 75 ft. to the road. An elec-
tric alarm to let the patron know when
there is mail in the box could be added by
one of a little ingenuity.

B —

TO REMOVE A BROKEN STUD BOLT

A broken stud bolt in a casting or ma-
chine part may be removed as [ollows:

Drill a small hole In the broken part to
Le removed and use a lefthand tap. If it
is a lefthand threaded stud bolt use a right-
hand tap to get it out. DBe careful not to
nse too large a drill, as it would leave too
thin a shell to tap in, and the expansion
would cause it to bind.—Contributed by G.
J. Lesperance, 425 Howland avenue, Ken-
osha, Wis,
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PORTABLE KETTLE AND FIRE-
PLACE FOR GRAVEL ROOFER

Whatever thickness of metal is used for
this purpose, the construction shown in
Fig. 1 is suitable. The fire pot, A A, is
seamed to the bottom, B B, at C C and at
its top an angle iron, D D, is riveted, as
shown at a a. The elbow, E, iz beaded and
flanged, as shown by b ¢; F shows the
damper in position.

The angle iron, H H, riveted, as shown,
supportg the grate, J J, while K shows the
opening for the ash pit door, around which
grooves are riveted, into which the door
will slide as shown by e e. The opening
tor the fire door is at L and around it

SECTIONAL VIEW

L
" FIRE DOGR .

- -
- 0] -

Fig 1.~—Bectlonal View of Flre Plase and Eettle

grooves are riveted, as indiecated at £ £f. The
tar kettle, M M, is double seamed to the
bottom at N N, on the top of which an
angle, 0 O, is riveted, as shown by i i. The
pitched cover, P, is seamed to the collar, as
shown by R R. The handle, 8, is riveted at
m m., The wheels and axle, T U T, are
fastened to the bottom of the fire pot, as
shown in Fig. 2, in which A is part of the
fire pot and B the zection of the axle, which
iz fastened to the bottom by means of the
angle, C C, riveting at a a a a. The balance
legs are shown at D D, one being fastened
on either side of the fire pot and riveted at
E and E, which forms a pivot.

rorvinapm MEOCHANICSE

When the fire pot is to be wheeled to a
certain place, says the Metal Worker, the
legs, D D, are raised, and afterward lowered,
thus preventing the Kkettle from tipping.
Fig. 3 shows how the slides and grooves for
the doors, L and K in Fig. 1, are constructed,
while A A in Fig. 3 shows the part body
of the fire pot, cut out as shown from b to
Ib. The riveted grooves are shown by B B,
in which the door, €, slides, D being a
handle riveted at a a.

Fig. 4 shows the construction of the grate,
which ean be made from band iron. The

outside ring, A A, should be a trifle smaller
than the inside diameter of the angle iron
ring, D D, in Fig. 1, so that it can be re-
moved when desired.

Three of the grate

Fig. 2—Methnd of Vastealng Axle and Balance Legs.
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bars, as a a a in Fig. 4, are to project over
the ring, as shown, these projections to rest
on the angle iron, H H, in Fig. 1. The bal-
ance of the grate bars, as b b b, ete., in
Fig. 4, are riveted. It will be noticed that
the angle iron ring at the top of the kettle
in Fig., 1 rests upon the angle iron ring,
D D, at the top of the fire pot. This allows
the kettle to be removed for cleaning pur-
poses, If desired the fire pot and kettle
can be made square, using the same con-
struction, which can be modified to suit.




ANOTHER DEVICE FOR GETTING
ENGINES OFF CENTER

Fit a jaw over the rim of the wheel and
pivot it to a handle or lever as shown. Se-

I
Turning Engines Off Center.

cure the handle to a block of wood, from
which to get leverage. When engine is on
dead center, save the Engineers’ Review,
place the device in front of the wheel and
the jaws on the rim of the wheel and bear
down on the outer end of the handle.

LR

ROLLED A BOILER NINE MILES

A 1256-hp. boiler was rolled nine miles
from the railroad station to the Marine
Hospital at F't. Stanton, N. M. The process
was very similar to the movement of a road
roller. The roads were too soft to support a
wagon with such a load, hence this unusual
method of transportation was resorted to.
Ryerson's Monthly savs: “It was necessary
to transport this boiler nine miles over the
plains and mountains in order to reach its
destination, and as it was found that the
roads were in such condition that they would

Mules Rolling the Boiler.

not support a wagon with any considerable
load, it became a very pretty problem to
solve. The boiler was finally rigged up as
shown in the illustration —a heavy pipe

being used as an axle and fourteen mules
furnishing the motive power, the boiler
being safely rolled the nine miles from the
railroad to the hospital, reaching there none
the worse for the rough usage to which it
was necessarily subjected.

e

HOME-MADE IMPROVED BUFFER

A good buffing wheel can be made of a
metal band, A (see sketch), drilled to receive
a number of cords, B, a hardwood hub, C,
and a babbitt bushing, D. If a narrow buffer
is desired, one row of cords, as shown in the
side view, will be sufficient, but if a wide
huffer is wanted the required width can be
obtained by making several rows, as shown
in the section. If more than one row is
uged, the holes should be drilled diagonally.

The pieces of rape may be taken from sash

ow
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An Improved Bufier.

cord, or if the buffer is intended for wvery
smooth work a soft, braided eotton cord
should be used. It is unnecessary to ravel
the ends of the cord, as they will soon ravel
themselves after a little use. The cords are
held in by melted rosin, E, which is poured
in the cavity after the other parts are as-
sembled and carefully centered. A little
beeswax, tar or paraffine stirred into the
melted rosin will make it less brittle, The
bushing, 1D, may be made of either lead or
babbitt, and is made to fit the shaft of the
buffing machine.

A buffer of this kind will do the work bet-
ter and guicker than any muslin buffer 1
have ever used.—Contributed by Stoke
Richards, S8anta Clara, Cal,

]

AQUARIUM CEMENT

A good cement for aguariums is made as
follows: Mix 1 gill plaster of Paris, 1 gill
litharge, 1 gill fine white sand and 14 gill
finely powdered rosin together, and add an



equal quantity of boiled linseed oil and tur-
pentine, until the consistency is about the
same as putty. This cement will dry hard
in a few days.

—_——— . - — ——

GUARD FOR AIR DUCT IN HOT AIR
FURNACE

When there is a strong wind from the
outside blowing into the air supply duct of

a hot air furnace, the swinging damper
Ervierss ity PamPER i
. _—
COLD Ay SUPTLY
—_— 1
Wind Guard for Air Supply Ducts
ghown in the illustration can be used to

prevent the admission of too much air, says
the Metal Worker. The damper is hinged
at the top and swings loosely in an enlarged
entrance to the air supply duct, Under ex-
cesgive wind pressure the damper is blown
up against the opening of the duct leading
to the furnace, closing it off and preventing
the cold alr from entering too freely.

ST . —

DEVICE FOR DRAWING CORNERS

A device more convenient than compasses
for drawing round corners and fillets of
various sizes i3 shown at Fig, 1, Radii are

d{. %’/

Fig. 1

marked, the outside ones being made enough
smmaller and the inside ones enough larger to
make the corners the size indicated when
drawn with a pencil or inking pen. They
can be of wvarious other radii, and if the
draftsman wishes to mark what the radius
of hiz curve is, he has the figures before him.

Sheet metal, nickel-plated or celluleid is
the proper material for this instrument. It
ghould be 14 in. thick, beveled on one side
anid ueed flat gide down for the pencil and up
for the inking pen. Fig. 2 shows its appli-
cation. Curves A and B were drawn by
using the outside corners, savs the American
Machinist, and the others by u=sing the inside
COorners,

rob—

TO FIND THE CENTER OF A CIRCLE

To find the center of a barrel-head or other
circuiar ohject lay a steel square on the clr-
cle with the point touching any part of the
circumference A, From the intersections,
C B, of the two legs with the eircumference

Finding the Center of a Circle

draw the line C B. Bisecting this line at D
gives the required center of the -eirele.—
Contributed by H. J. Heaton, Sidney, lowa.

A
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SR

Fig. 2

Useful for Drawing Round Corners and Fillets
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TO COLOR COPPER ROOFS GREEN

To b gal. water add 1 1b. sal ammoniac, dis-
solve thoroughly and let stand 24 hours.
Then apply the solution to the copper with a
brush, covering the entire surface carefully.
Let it stand for one day, says the American
Artisan, then sprinkle it lightly with water,
using a brush. Do not use too much water
or it will run the color and streak it.

The same effect can be produced by using
1, 1b, salt to 2 gal. water.

— L

HOME-MADE LOCK-NUT STRIP

It iz often handy to have a lock-nut strip
to fasten wires on when testing. The dia-
gram shows a strip that is cheaply made
Ly using the binding posts from the car-
bons of old dry batteries.

Cut out a piece of 14-in. oak, or white
wood, 4 in. long and 2 in. wide, and bore a
hole, A, in the center on each end to receive
serews for fastening the strip down. Bore
a row of holes, 1, in. apart, down one gide
and another row the same distance apart on
the opposite side, so that they are on a line
between the holes of the first row. Insert
the binding posts, which should fit snugly,
in these holes and lock them tightly with
the small nut that was next to the carbon.
Place two brass or copper washers on each
post and screw on the thumb nuts. Place
one wire under the bottom washer and the
other between the two washers and fasten
them down with the thumb nut. The strip
can be made any length to suit the number
of connections.
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Lock=Nut and Form Strips

A form strip to go with the lock-nut strip
is shown in Figs. 3 and 4. It is made of a
plece of the same wood, 1 in. wide and 4 in.
long. Bore holes, according to the size of
wire used, 14 in. apart, 14 In. from the
edge. DBore a hole at each end through the
1-in. way for fastening screws. Sandpaper

MbuhnaiNluo Dol

the face of the board and shellac it. Then
with a saw cut niches 3% in. apart across
the top, so as to bring two holes in each
space. Number the spaces to suit the job
(Fig. 4).—Contributed by H. H. Fountain,
Brooklyn, N. Y.

—

RENEWING A RUNNING THREAD
NIPPLE=-A PROBLEM IN PIPING

On testing a low-pressure boiler we had
put up at Riverdale, N. Y., we found a de-
fective nipple, N, Fig. 1, which connected
the section, 8, and the drum, D. The dis-
tance between S and D could not be changed,
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Problem in Piping

so we cut the nipple on the line A B, and
ran the lock nut up to the end of the thread
on piece A, Fig. 2. We then screwed the
half A into the drum, far enough to remove
the piece B. This made room enough to
remove the half A, thus leaving both open-
ings clear as in Fig. 3.

We then made a running thread nipple, A,
Fig. 4, with lock nut and coupling attached,
and screwed it into the drum as far as pos-
sible (Fig. 4). Then we screwed a short nip-
ple, A, Fig. 5, into the coupling, and un-
screwed the running thread mnipple, thus
bringing the connection into the section, as
shown in Fig. 6. The lock nut was then
screwed tightly against the drum, as shown,
and the job was complete.—Contributed by
Gus Cook, 153 W. 62nd St.,, New York City.
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LABOR=-SAVING SACK HOLDER

A handy sack holder, the device of a cor-
respondent of the American Miller, is shown
in the illustration. The materials used in
its construction did not cost more than 25

SPOUT MADE OF SEAMLES SACK.

Handy Sack Holi'er

cents, and vet the device saves the labor of
one man.

The holder can be raized or lowered to suit
the height of the sack belng filled, by catch-
ing the board, or lower rope, with one hand
and raising or lowering the block with the

other,
—_—

HOW TO RESHARPEN OLD FILES

Clean the files thoroughly, using a scratch
brush and a strong solution of washing soda
in hot water, then wash off the soda with hot
water,

Prepare a bath of 1 part nitric acid to 4
parts water contained in an earthen vessel,
Sort and grade the files according to fine-
ness and immerse those of each grade in the
bath. The finer files should be left in the
bath about a minute, and the coarser cuts
five or six minutes, says the Metal Worker,
After the acid bath, wash the files in hot
water, dry, and grease them while still warm
with vaseline.

In preparing the acid bath pour the acid
into the water very slowly, as the heat ac-
tion is great.

ruourvihan Moaviiahkhlus

HOW TO MEASURE BELT ON
PULLEY

A short rule for finding the change re-
guired in the length of belt when one of the
pulleys on which it runs is changed for one
of different zize, iz as follows: Take three
times the difference between the diameters
of the pulleys and divide by two. The re-
sult will be the lenzth of belt to cut out or
put in.—Practical Engineer.

—  ep—

FATIGUE OF MATERIALS

In a former number of Popular Mechan-
ics, a description was given of the fatigue
of metals, showing that great precaution
should be used In designing machinery sub-
jected to varying loads. The necessity of
observing this property of matter has been
emphasized by other examples of fatigue,
which have recently been brought to our
notice. It has been foumd that watch
gprings often break several hours after the
last winding, although the tension at the
time of breaking iz much less than when
wound up tight.

In larger machines the same thing often
occurs. Crane hooks which have, in many
instances, carried 20 to 25 tons, break with
a load of 10 or 15 tons, and valves which
are tested to several hundred pounds
hydraulic pressure, sometimes break on less
than 50 lbs. For this reason the hvdraulie
test used on boilers should not be earried to
exXCess,

FProbably the most remarkable cases of
fatigue are found in floors. The top floor
of a five-story factory building, which was
heavily loaded with paper, fell in the dead
of night, taking the other four floors with
it, and crashing down into the basement.
All the machinery in the building was in
operation the day previous to the disaster,
and the heavy jarring and rapid vibration
would he expected to determine the time of
falling, but the jarring and vibration evi-
dently ceased slightly before the siress in
the material reached the vielding point. An-
other still more remarkable case oceurred
in France a few years ago. In this in-
stance, a ball room floor which had been
crowded with dancers the entire evening,
gave way with a sudden crazh, after all the
people had left and the only load was its
own weight.



WHY YOU SHOULD SAVE

Is 30 to 100 Per Cent
WORTH SAVING?T

Wihen we Keflll 8 Burnt Oot FURE
we produee & Helilled CLABS A
FUSE EQUIVALENT to a NEW
CLABS & FUSE st 80 to 100 per
cent less than the eost of & CLASH
A FUSE.

Freight paid both ways on orders for $20 or more.

El “I s.ﬂ“ & GUq 187

YOUR BURNT OUT FUSES |

Bnow's Refllled Fuses nre REoe
newed with the Utmost Care and
subjecied to the same Rigld
Tests as are TLASS A new an.
to which they are equal in ail
reaperis, inclodiog appearneee,

Eleetricians nnd engineers of
Isolnied plants should save their
fases and send to us for prices
for filling.

West Ave., ROCHESTER, N. ¥

S,

WRITE US FOR PARTICULARS AND PRICES.
If You Want to

A Shﬂﬂ Gll'— Buy a Machine—

ngine, Boiler, Power Equipment, Electrical, Steam, Pnen-
natic, orany other Machinery— anything in the Machine line
~TELL US what you want and we will see that you get full
lescriptions, prices, catalogs, ete., from all the first-class
nanufacturers. We charpe nothing for the service.

MODERN MACHINERY DAILY NEWS
security Bidg., Suite 11 CHICAGO, ILL.

The New Universal Squar};

“NEW STYLE™"™
No. 6—6-lnch. No.13—13-inch.

No. 10—10-inch

[

aliTe[fRNIe [sT# T3 121 I

0009000000006000

Logs b 000, HERIEE

ALWAYS READY.
ND ADJUSTING.

Made of best stesl and
Is light. Coppered,
then oxidize or nickel
finish. Can’t rust,

GUARANTEED.

If found untrue will be
replaced.

For sale by all leading
tool dealers.

WRITE FOR
CIRCULAR
Combination;
Try: plich cot; hip and
valley cut and mitre square. Draws
circles; gauges lumber; octagonal
culs; laylng out mortise and tepons;
plumb and level; siralght edge, rule
scale and innumerable other pur-
poses. .
TO OPERATE, you simply The Duby& Shinn Mig. Co.
reverse it from side (o side. It (Ine.)
marks Yg-loch on one slde mnd ©Meeand Works, 24 E. 20th St

REVIVE AMERICAN SHIPPING.—The revival
of Amerlcan shipping for over-sea transportation
means the employment of more than 500,000 per-
sons in the various industries connected with shipplng
and its cognate interests. Allowing that the labor
of one man in this country is equal to $750 per an-
nui—a figure based upon the highest statistieal au-
thority—we have the enormous sum of $375.000,000
to be earned by the working man of this country per
amnunt.  While these figures seem enormons and al-
most incredible, yet they are based upon conserva-
tive mathematical computation, It iz impossible to
calculate the resultant good to every lndustry from
a revival of American over-gea traffic. It affects all
classes of Industries, arts, and even the fTarmer comes
In for a large share of gaing, This industry is a
neglected, and, to n large extent, an abandoned mine,
whicrh only needs re-opening to produce unlimited
wealth and with It prosperity that shall endure as
long as we shall foster and guard It

We seldom stop to think how many articles and
preducts enter into the construetion and mainte-
nance of the ship. Let us see: of American indige-

nous products and materials there are sixteen
bagle materinls, with scores of minor materials of
less Importance. From the farm and plantation,

ranch and garden there are over fifty products that
nre used on vessels; while from the factory nearly
one hundred and fifty articles are furnished to ships
direct; many of these belng renewed frequently dur-
ing the life of the ship. Searce anyvthing that is in
every-day use on shore but is required on ship-
board. The manufacturers of the country are now
awake to the value of the ship as a source of direct
trade for their gooids, as well as a means of sending
their output out Into the markets of the world. The
people at large want shipbullding revived, and over-
sen  traffie restored and firmly  established., And
the only drawback to this desirable conditlon of
maritime affalrs appears to be in the efforts of the
“bloekaders” in Congress, for reasons not yvet made
puhllf-, to prevent the necessary legislation to this
important end. Buot these obstructionists must un-
derstand that the volee of the people ia for Amerl-
can=-built ships for the American flag, and with these
ghips this great nation proposes to enter inte for-
elgn trade and regain its former prestige on the

waotery highways of the world, cost what it may.—
Ameriean Bhipbuilder.

SPECIAL
OFFER...

AND GREAT BRITAIN,
PATENTS PENDING.

1 -inch on the other. NEW YORK CITY.
EACH

65 CENTS ecach, postpaid to any address.

Order now or you
may be late

READ
THIS!

FOR THE NEXT THIRTY (30) DAYS

MECHANICR ONE OF OUR WRENCHES, made with extra fine finish, at a special price of
We make this offer in order Lo
“Hawkeve” Wrench to new readers who are not aguainted with Its meriis.

The HawkKeye Wrench Co., Marshalltown, lowa

PATENTED IN UNITED STATES, CANADA, FRANCE, GERMANY

Bolts before and
after using
Hawkeye . .

Our wrench has more
uses than any other
wrench made, and can
be uged as a pipe
wrench, thread cutter,
or nut wrench. For
cutting threads it has
i different dies.

we offer readersa
of POPULAR

niroduce the




LICCINICal Engineciiig

If you want a better position—bigger pay—send this

ud];urtm:neut 0 uspﬁda. and receive our 200 page

handbook (FREE) d'limri in o::rf B‘W’a !;I':_t;
neeri urse and over others,

ﬂnbiugﬁa to get ahead write NOW. Yon will not

be annoyed by agents. We employ no agents. Your

money is nsed for your instruction.

American School of Correspondence, Chicago, Il

« BURNY’

@, Adjustable
@, Telephone Holder &
s roll
@, For flat top or

top desks,

@ Write us or your

nearest supply house.

We Furnish Complete
Telephone Exchanges.

American Blectric Telophona Cos

Dept. A9, Englewood Station, ~ Chicago, Iil,

INOTRE . ciacisnnnsns BEsaE FeemEs assnd FEsEE A sEEE BEREEn

A{ﬁ:rm;;;;...,lgllllllii!!l!!-iiillllilill WEEE EEEE W

---------------------------------------------
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MULTIPOLAR DYNAMO OR MOTOR

Will light three 110~, lamps, X H. P., complete set castings and all
pecessary stook, rongh. Price @6.00, ALl kinds of speecial %
apparatos built for amateors, inventors and experimenters. Light
manufscturing. Everything elecivical in any quantify.

Bend for our Becond-hand Rargaln List and Catalog. ;

' T.BINFORD ELECTRIC WORKS &
: 26 CLARKSON COURT, CHICAGO, ILL. _

SO S O ARG O RO BT O R

——

T

FRLIER. PR s et
'WIRELE E TELEHEEH s Telimen Ko, 3 Qamp. Outle; works up to | mileg JIE 30
5 Agts. =unied; Pumphiet, Bpark Ooils, with sibestors 1 in.

spark, .85, By mail-Ocmbsr Tubs T Voltmster, sccurnis, gan-metal fnish, 2 1.3 in. facs,
112 snles, §2.70; Camb, Valt-Ammeisr, with lesiber osss, §1.75 Tubuler Search-Light, §1.10

Pocket Flagh Light @,  New Ebs. On:
ELECTRO IMPORTING CO., 8T Warren Btreef, Now Tork

BE YOUR OWN'BOSS

MANY MAKRE §2,000 A YEAR

You have the same chance. Btart o Mail Order Business at home.

Wa tell you how. Money coming in daily. Enormous profits-

Everything furnished, Write at once for our “Htarter”’ and FEEE
particnlars.,

P.M. Erueger Co., 155 Washington St, Chicage, Ill

#

T

T U] e L R N e o
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¥

A rapid flux that does away with all acids and salts,
Convenient to handle—does its work perfectly, Liberal
sample upon rag,-uest if you mention Popular Mechanics.
We also manufacture the Crollus Commutator Com=
pound. Will eliminate all your sparking troubles.

E. R. CROLIUS & SON
6410 PEORIAST, = = - CHICAGO, ILL.

SPECIAL

GAS ENGINE GENERATOR

Steady light from an urdinnrg ({das or
Qasoline Engine. Write for Bulletin.

Rochester Electric Motor Co.
23 FRANH STREET - ROCHESTER, N.¥Y.. U. 8. A

Convert Into

Gasolene Motors £ Castings | V==~ Bicycle"s” Motorcycl

KANCAROO PUZZLE PADLOCK

Hasa combination lock and cannot be opened
except by owner. For service or a pocket puz-
zle, Postpaid, withdirections, 10 Cents.

WESTERN PUZZLE CO.
333 Jackson Btreet,

8T. PAUL, MINN.
l. '

1
——

a..nmn&lm line from 1% to 10 self-starting
hb. p., for Bicycle, Automobils,
Marine or Btationary. Also at-

tachable mot tHta and B
e OTOR Cr o Ram oy
B,

Erle 2 h. p. PFower Ountfit
) This includes all parts by whi
W Anyone can caslly make 4 powe
Z 4 ful, durable motorcycl

stamp for cataloga ol = g‘rﬂﬂhﬁa“ lé?- lF olts h“-' fram
i ; s i to 50 miles an hour. A h
| STEFFEY MFG. cCo., U wrem X et St e,
O ) rinani gtamp for ou catalogme.
2041 Girard Avenue, Philadelphia, Pa. Motorcycle Equipment Co., 50 Lake St., Hammondsport, N,

For $10 Ve dins INDUCTION COIL

Omne jnch spark on 4 cells. Nearly 1% on more cells. Case is ished mahogany; vibrator is best type;
all metal parts nickel. Inordering, speak of this coil as No. 114. This coil is being uséd for Wireless Telegraph
experimonts with great satisfaction. Send for coples of guarantee, letters of endorsement, ete., if you donbt t
efficiency of this coil. Or send for one, and if it does not do all we claim for it return it and get your money and
express charges by return mail

NEW ENGLAND COIL WINDING CO., Atlantic, Mass.



| I[l DAYSFREE TRIAL:>.2 "0

b o wes and  free trial offer” and we will send you by retarn m;l] free, postpald, the
& handsomest art mt-nlu nua of the season and our new and marvelous pmwll-
g, tinns, the most libernl bicyele offers ever made by any house,
L OUE CATALOGUES SHOW large phutngmph:clllustratmnsul all our models, the
most complete line of high grade bicyc es in the world, and describe and explain every de-
tail of construction. They show th: fierence between high elass material and
work and cheap contract built wheels. Wa explain how we can manufacture bicyeles
M of the very hmg terial, furmish the finest eﬂnlpment. coaster-brakes, pune-
ture-proof tires and sell direct to the rider at less than dealer’s cost.
; “E SI'“P u. lppnnvll to any person, anywhere, withont a cent de-
posit, pay the freight and allaw ten days free
trial on all our bicycles. H'rite for onr cafalopues, select youwr .n.*rr NS your
order on these tevms, Lo nat .:i'rf eisetrkere wnll §9H i onr wheel 10 d'a
a

;ﬂ?.‘!ﬂﬂ"’#;'i‘f*u BETTERBICYCLE OWER PRICES 2o

\ -.ﬂ an any other manofacturer or dealer in the world. We have reliable bicyiles for men and women,
) i toys and girls, ehes 'u‘u"—r than the lowest prices of any other house; we have the highest gradea

. cyules that it is pw Ie to make at prices as low as a jobber can get in 1oco lots. e have

' s !1:’ inch houses in Liverpool and London, and we sell bicycles in every country on the glu'l-e
BIB'ELE DElLEHs You can sell our bicycles under your own name {att at double our prices. Orders
d filled the day received. Many dealers are handling our line. Rider Agents
Y make money selling our bicycles, tires and sundries without interfering with their other work. Splendid sppor-

k" tunity for one agent [n each town. If you own a bicycle write to us anyway; there are suggestons and information in
wour catalogues that will be of immense value inhmh oo s aal = : : %
1 tﬂ“p-“’ eall, saddles, pe #y parts and ‘repairs and everythin
TIHES[ unlSTEn BHAKES] in the hicycle line are sold by us at half the usual prices charged by dealers an
repair men.  Ask for our tiee and sundrey catziogue. I you want children’s wheels ask for Juvenile Catalogues.

nn "n T wllT but writeus a postal today. Do not think of buyinga bicycle or a pair of tires from anyone until you
know the new and wondeérful offers we are making. 1tonly costs & postal to learn everything. Weite it now.

MEAD CYCLE COMPANY, Dept. r 1532 GQHICAGO, ILL.

Hutsinggr Agtn-Sparker
tarts and runs .\ » ?
BAS ENGINES WITHOUT BATTERIES | B} ALWAYS AT WORK,

fey, Mo other machine can do It suecesstully for 1 Install an APPLE BATTERY CHARGER on
f4 lack of original patents owned by us. Ne your auto, boat or engine and it works whenever

twist motion In oor drive. No belt or B the molo eoing, and kespa the batieries al-

It-'-'-'l'-l y switoh nHLEL:ml.r}*ﬁultmu:riw v:'h;:b FOT, 'h'.\.:.':"f :|r4.:1'.1kt..f..h|y 1.:, fur sk tfnlt_ I.L.I.:F:_p.uk:s_ -

Lh ] for make and bresk or jump-spark. No ignition system Is complete withont it. =

;;-“ ¥ Water und dust-proof. Fully guarantesd. A 'In'l-'rin:' today for fall information. T o
jolor- 'MOTSINGER DEVICE MFG. C_.| [y THE DAVION ELECTRICAL MFO. CO. =~ gAAOH NN
matia. 146 Main 8t., Pendleton, Ind., U. 8. A. Bt srtac uritasos il ——r A} 4
= — e . e i &

POCKET
Battery Ammeter x -

éither direction of current.

In testing single cells, the cord is AND DON’T KNOW WHERE TO FIND IT

noL NeCEssATY,

Springfield, Mass.

Tndicated n any position and in WHEN YOU WANT ANYTHING

ELDREDGE ELEC. MANUFACTURING CO., WRITE POPULAR MECHANICS

L S S S e ——— ——————=

“Quick Action”

IGNITING DYNAMOS and

MAGNETOS ﬂEm;lgf.g;Tg%';gmﬁ?'.;* -
most Rere particular, ne Vibrator.
T Mm&h?ﬁ" o 0 BEND FOR CATALOGUE D
Take the Place of Batteries. - %ﬂﬂfﬁ#ﬂ o ik

_——_'—_-'___i

Jump Spark Cails
FOR ALL PURFPOSES
Bingls, Doubla, Triple and Quad.

and Supplies?

ﬂ?ﬁ tﬂ 'ﬂaﬂ Suo lﬂi‘h -St-.l ST- l-rn'ulsf H‘n]_a*:_
“ Our 1906 Catalogue and Discount Sheet.” o

Can you buy the latest and best Automobile Parts, Sundries

NEUSTADT AUTOMOBILE & SUPPLY CO.

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

1445 NIAGARA ST.,

THREE HORSE POWER

$14S 00 LIVE ABENTS WANTED CATALDBUE FREE

THE THOMAS AUTO-BI CO,,
BUFFALO, N. Y.




IMANSON MO

Adapted for Pleasure and Utility

THOROUGHLY RELIABLE

Will run faster than an auto and cost of malntenance
a trifle.

hounses—A TIME AND MONEY SAVER.

CELIVERY ATTACHMENT in daily use by leading business |

TORCYGLEwATTACHMENTS

-

SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED.

WRITE FOR CATALOGUE

Fowler-Manson-Sherman Cycle Mfg. Co.

Clinton and Fulton Streets,

CHICAGO, I1LL.

WHY NOT STOP
YOUR TROUBLES?

A “Wizard” Tubular
Does It.

Armature incased in
WATER-PRDOOF non-
corroding brasatuba.

All brags screws.
Friction, Belt or
Governor drive,

Brush-holders removed

without loosening sorewa,

All parte polished brass.

Contact and Jump Bpark,

A TEIAL WILL OCONVINCE YOU.,
markel, Prire o populsr a8 msch| a

Mest populsr abd salisfadory Magnebs on the

doss away with Batieries and Bwiisles.

HERCULES ELECTRIC & MFG. CD., INDIANAPOLIB, IND,
30 DAYS FREE TRIAL. Writs Dept. F.

AthﬁaﬁHEILES
This volume contains most helpful in-
formation for cwners, operators, repairmen,
| on the successful care, running and con-
struction of the varioos forms of motor
vehicles and accessories; with a complete
| treatise on gasolene and steam engines and

| electric motors, fully illustrated ; ready
oe] | reference index, making an up-to-date edu-

! cator. Highly endorsed. Published at $2,
postpaid, Money refunded if not satisfac-
| tory. O&end for specimen pager free,

| THEO. AVUDEL & Co. $2

63 Fifth Avenue
New York City

The Patented Coey

Bicycle Attachment

can be attached to any bicycle; 25 miles
an hour easily made on railroad tracks.
Only successful machine on the market.
The only one you have a perfect right
to use. No mud, no hills or dust.

WRITE FOR TERMS TO

C. A. Coey & Co,

1427 Michigan Ave., CHICAGO, ILL.

ANYBODY
CAN USE 1IT

Blowouts, -andboils,
glass euts or olher dam-
age Bpois ol OULeF Cas-
Ings: torn off stems, split
or punctures to inner
tubes wvulcanized as
good as new with our
Yulcanlzers.

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

THIS SHOWS OUR

Butt Spark Magneto

“VIM”

We make other types for

Jump Spark

Butt and

Ignition
ALSO

« Stitch «in-Time "
VYulcanizer Co.
Topeka, Kan.,

U. 8. A

of Uikinds. Write
for prices and
Full information.

Linion City

coiL st

THE TRITT ELECTRIC CO.,

Iindiarni



IT IT'S a depastian, It's a Uuood Lathe

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.
Fﬂﬂt ﬂIld PUWEI‘ Lﬂ.ﬂ]ES, all .Sim. Send for cat‘lw_

FOOT and POWER

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

SHEPARD LATHE CO.
A131 W. 24 St., Cincinnati, Ohio

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

A =1

CURTISS
Silent-Running World’s Record

MOTORCYCLES...

214 and 5 h. p. Many new features and lmlnrovemants.
Alrship motors, side cars, motorcycle parts and accessories.
SEND STAMPS FORCATALOG.
. H. CURTISE MFC. €O,
| 488 Pultanay Straat, Hammondsport, N. Y.

9 to 13 inch Swing

List price, $65.00 and up aceord.
ing to size. When ready to buy
send for Lathe Catalog and prices

W.F. & John Barnes Co.
1 Ruby 8t., : 1+ Rockford.IIl

Save Batteries

by using the F.dison Spark Coil
with your gasoline engine. It is
| | wound with short, heavy wire and gives a fat,
hot spark without fail. Save your money by
using the Edison Battery. It I3 the cheapest
form of battery energy. Two ampere hours
for 1 cent. Full volt=
age and eonatant action
| | to end of guaranteed
lite. Renewal makes it
gond as new, Send for
Book on Battery Sparks.

Edison

Manufacturing Co, = i i

22 Lakeside Ave., ORANGE, N. 4.
21 Union Bguare, NEW YORK

204 Wabash Ave., CHICAGD

25 Clerkenwell Road, LONDON, E.C.

ey

Experimental Dynamo

or Motor Generator.
Epeed, 1,000 revolutions,
enerates both direct and
alterpating current at the
galne time,
110 volte direct current or
75 volts alternating.
Willlightone ll{:.'i‘.lam
or three 8-0. P, lamps, an
will develop 1-6 H. P.as a
maotor, Delivers 55 volte
alternating current on the
collector rings,
Makes an excellent ma-
chine for central office
telephone generators,
Each machine has a trans-
former in the hase, which
can be wound for any
voltage,
PRICE, $17.50. Bent 0.0.D,
anywliere in the U. 5. upon
reqeipt of cash to cover ex-
press charges both ways,
F.D. PEARNE COD.
331 Hampden Ct. Chleago, DL

MADE A DIFFERENCE.—Two Irish telephone
linesmen were returning from a day's pole-setting,
ﬁ”f‘ in croesing a bog one of them fell into a2 mud-
ole,

His mate rom to a near-by farmhousze and asked
for a spade.

“What do you want it for¥' asked the farmer.

“S8hure Mike iz stuck in the bog, and I want
to dig him ount.™

“How far in i3 he sunk?*

“Oh, up to his ankles.”

“Begorra, then he can asily walk out,” replMed
the farmer.

“Begorra, but he e¢an't,” retorted Pat: “he’s in the
wrong end up."'—London Eler. Mag,

i High-grade MARINE and
AUTOMOBILE ENGINES

“SUCCESS’ AUTOMOBILE, $250.00

T Practical, Durable, Safe. Built ona bu
s - principle—a LIGHT, BTRONG, STEEL-

2 to 30 H.P. 2 and 4-cycle, : AUTOMOLILE RUNABOUT. Inventsd by an
1!.:.:?:]: Improvements;: best ma- = . \‘Tf snaiaser will . yess? mﬁnﬁ"ﬁ
ta a : Iawm F-ﬂﬂ&l. ll.n “ll - ':l\. suotomobile construstion.
e e SO iz
or deseriptive ure, ki
HOULE MOTOR WORKS, “8UCCESS™" AUTOMOBILE MF4. CO,
580 East St., Holyoke, Mass. 532 DeBaliviere Avenue, ST. LOUIS, M

...~” Established 14 years.

Please mention Popular Mechanics

AUTOMOBILES $100AND UP

e We will mall our 'arge Illustrated Bargain Sheet of new and slightly used Auntomobiles on
“ T receipt of your name and address. This sheet shows accurate pboiograpale views of more
than 50 Automebiles offered as low as §100. Write plainly te

H. CRAHAM CYCLE CO. Inc.

601-603-605 Madison Street, CHICAGO, ILL

when writing toe advertiscrs



CATALOG
Why Not Buy at Wholesale Prices?

Over 20,000 labor saving, money saving artieles for
the sh.ll.'qirIEl home or farm, fully illustrated, deseribed and
priced our mew 600 page catalog, No. 90. Also
a larger variety of mechanics' tools of all kinds at
lower prices than heretofore shown In any catalog
ever published,

No mechanic should be without this valuable book.
If vou have not recelved our eatalog, write us fo-day
and it will be sent yvou free of charge.

Bend for our new premium list, containing 100 useful
and valuable articles given away fiee. Most wonderful
offer ever made. Send for it to-day.

Freight Rates are lower from
New York than elsewhere
BUY IN NEW YORK

,,-”[[ 7] WUND

White, Van Glahn & Co.

Dealers in Reliable Merchandise
Sinee 1818

30 Chatham Square NEW YORK CITY

OLDEST MA/L ORDER

PEODISONph
no
Offer

you love music and

entertainment, if
you want to cheer

your home, be sure to read :' -
every word of this . :

ruL

““I want to see a phonograph

in every American home.”’

r opportunity—while this offer lasts—every rellable,
responslble person can geta genuine Edison phonograph alrect
from us to your home

ON FREE TRIAL

Here 18

Mo deposit; no guarantes. Play the beautiful Edison gold
moulded records, and if then you are not ﬁlad to keep the outht,
return at our expense—if acceptable pay for outft at
lowest cash price on easy payments:

{or more, according to price

s =' 00 A “ t of outfit.) Pay us nothing

2 on untilafter trial at your home.
Send for cur great Edison Catalog—IT'S FREE

GUSTAYTS BABSON, Mpr,, 149 Michigan Ave., Dapt, 126 K, CHICAGD

Edison Phonograph Distributora,
Free Monthly Supplement List of Latest Edison Records

Benches

—

Home

—
—

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

-,

GRAND RAPIDS HAND
SCREW CO.

146 South Ionia Street
Grand Rapids - - Michigan

Largest Manufacturers of Manual Tralnlog and Home
Benches In the World.

Jew Book—Illustrated from Life

Sent FREE to All Who Write

This splendid book is compiled from the best

auithoritics in the world. It explains how elec-
tricity, Nature's greatest remedy for human ills,
the wonderfully mysterious “Lite Force," as sup-
plied by Inexpensive batterles eures Rheumatizm,
Dyspepeia, Insomnia, Liver and Kidney Trouble and
all nerve affections and diseases due to poor circu-
lation. Explains how to enjoy the famous eleciric
baths and beauly and health massoge ut home ab
little cost.

- This Battery

_sl,g___§

TEN DAYS FREE
TRIAL

B’"“ mald Every Home Should "IH‘I Home Batlery.

Our free book also lzts the latest improved batteries
icea B1.96 to #19.50), which we send prepald and allow 10
ays free trinl. Write today for our free book. y

DETROIT MEDICAL BATTERY CO. 882 Majestic Bidg., Detrolt, Mich,

Pleass mentlon Popular Mechanles when wrlting to advertlsers



I Do yon want to clean bottles,
tombiers and lamp chimneys
sutomatically ¥

I1 Doyounwantsa ‘sot]
less and effective m];f ng ran
In the kitchen to make the
hot geason bearable ¥

III Do you want a magic egg
beater which will beat emu
whip cream or salad dress-
Ing tg'elmlf while you attend

rthings ?

Iv Doymw:nt:uai:r
amery wheel on which 1o
ihrrpenﬂd clean r
nives, BC rg and Eﬁl!ﬂ
tools?

YV Doyou want a splendid cot-
tco wheel revolving
m L that you ¢ n make
your sllverware and eotlery
rihlne as it never shone be-
ore?

VI Do yon want a pewerfual little
motor for B0useful ends about
the home, 0 run sewlng ma-
ciline, meat chopper, small
dynamo, cooling , ete.

It interested in any of these remarkable claims you want |
our “Little Wonder™ WATER MOTOR which will attach
to your water faucet, smooth or threaded, In a Iy, A line
from you brings our attractive FREE descriptive booklst tell-
Ing allaboutic. Don'tbe decelved by cheap, worthless imitations.

WARNER MOTOR CO.|

DEPT. 14

FLATIRON BLDG., N. Y. CITY

MFRS. OF WATER MOTORS 1-16 TO10H.P.
WATER FANS & ACCESSORIES

DYNAMO CASTINGS

Sets of Materlal or Finlshed Parts for the

FRANKLIN MODEL DYNAMO

PRICE $3.50 AND UP

Will light six @ n, lamps
rite fo u.lt-rn.tud booklet B

PARSELL @ WEED-J

I “Turn the faucet—that’s all™

20=131 West Jist Street, « NEW YORK CITY

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

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

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

I{ H.P.Bike Motor, $7.50

CASTINGS WITH DRAWINGS o

We also have a 2% H. P. set of
castings.,  Send stamp for cata-
logue and full pm‘ucu ars,

EUREKA MFG, & SUFPL‘I’ E.I]

CEMENT BLOCK MACHINE

Capacity 150 blocks a day, 2 Men.

CEMENT BRICK MACHINE

8T. PAUL, -
Uapacicy 1000 per day, One Man; makes 3 at a time, 2 i
Plain or Orpamontal T

DRAITN TILE M! uw:l‘a‘E-in wit:,r :EI m{} pur d.1g
"ENCE POST MACHINE—Makes posts 16¢ eac
MO LDS for Silos—Cap and Sill (:ulumus. Floor Tile, ete.

A. D. MACKAY & CO., 84 Washington S5t., CHICAGO, ILL.

|6 WONDERS IN 1]/

ChHe J. H. P.|

3% and 6% H. P. Gasoline En-
gln:. all complete ready to run—
- oote the si mpliuﬂ-'

———

A Cincinnati

- i

~*8 Engine Works
J
: 78 Elm St.
Cincinnati, O.

FODT AND to 18 In.
POWER LATHES ’I':I"I:E"
Circular B shows our new Screw Cut
ting Foot Power Lathes.
Carroll-]ameison Lathes are guaran-
teed accurate and light rurning,,
Workmanship ﬂl‘lg material

of high gquality.
Ourcatalog will be mailed to nny address,
Shall we mail you one |

Carroll - Jemelson Machine Tool Co.
Batavia, Ohio

THE HAMMFER GAVE OUT.—A bammer manu-
facturer writes; Not long age an old gentleman
brought & nsil hammer to the office. Baid he was
a carpenter, had just brokenm a plece from the face
of hils hammer, and asked if It was not defective.
We knew by the shape that it was very old, which
was verlfied by his admission that he had unsed the
bammer continually for thirty years. We gave him
2 new one. Not because the old hammer had not
done Its work well, but for the old gentlemau's
“cheek,” which was certainly “well hardened.'”

il
- -

STEEL SQUARES.—Silas Howes, a blackemith of
South Shaftsbury, Vermont, invented and patented
the steel squares which are now commonly used by
carpenters, The firet ones he made In 1513, and
they were fashloned by welding together at right
angles pleces of worp-out saws on which he marked
off the inches. They sold readily at $5.00 and $6.00
each, notwithstanding it was just after the War of
1812, when money was scarce. Howes became a
millionaire from his sales of this simple device and
did a great deal of good with hls wealth. Squares
are atill made on the spot where the first one was
made more thao ninety years ago.

——

A new letter seal used in Japan and which can-
not be steamed loose, as in the case of the wax
geal, is a 3-in. metal disk with the sender’s initials
on the face, At the opposite side of the disk are
glx sharp prongs which are run through both letter
and envelope, pressed down and secured by means
of 2 small seallng machine,

B. F. BARNES’

CUTTING LATHE

For foot or power &s wanted. Has
power crosa Teed nnd m:mpaun-l
reat. A strictly hi Tr
ern tool, We also baild aﬂ-inch
lathe., Descriptive circulars of
each lathe npon request.

B. F. BARNES CO.. Rockford, lll

GOES LIKE SIXTY
SELLS LIKE SIXTY
SELLS FOR SIXTY

. GASOLINE
JENGINES

25 Park Bt.



rFairbanks Uas Engines

use manufactured, natural or producer gas, gasoline, alco-
hol, or distillate as fuel; there are six distinct types
ranging from 1 to 100 H. P., including stationary, portable
and marine, of both two and four cycle. We send experts to
make direct connections of these engines to pumps, com-
pressors, generators, hoists, etc. We are also headquarters
for Scales, Trucks, Transmission,Valves, Railroad, Factory
and Mill Supplies, Machine Tools, etc. Write us for catalog.

THE FAIRBANKS COMPANY, NEW YORK'

ALBANY, PARIS, LONDON, HARTFORD,
BOSTON, BALTIMORE, HAMBURG PITTSBURG,
NEW ORLEANS, BUFFALOD, BANGOR, h'lE.. JLASGOW.
SYRACUSE, PHILADELPHIA,

The Ideal wnmu_wer Grinder

Eharpens any Lawn-
mower accurately in 10
to 16 minutes, makes
the blades aosolutely
true, givea them a per-
fect clearance, does the
work quicker and cheap-
er than it can be done - —
by hand. Nothing like ‘ ‘ ”

iton the market. Made
for both band and pow-
€r use.
Write for full deserip-
tion and prices
TODAYX.

= Plymouth, Ohio I ] e

THE ROOT BROS. CO.

THE LARGEST

AIR-COOLED MOTOR MADE =
5 HORSE POWER '

Bore 6x6 inches.
Plenty of cooling sur-
face. No engine ever
constructed with so few
working parts. You ean
hold your band un the
flanges after it has been
working all day.

Write for Agency.

Gasoline tank in base
or outside.

Air-Cooled Mutor Co., - Lansmg, Mlch.

HAVE YOU USED AN “ID” EMERY HOLDER?

If not, w LEIHM? Get it now
i ———— and save T PAPER, and I
e PATIENCE. The “I D" paper-
holder will hold either emery
cloth or sand-paper, and shoul
ba used in all cases where a good
finish or polish is desired. When
the cloth wears out, it can be
| very easily and quickly replaced.
{See Cut.) By using an 1 D",
corners and grooves ecan be
reached that are invariably skipped over with the ﬂrdinnrlg “block of wood." Its uses are not confined to a sho lp
onl but will be found very handy around the HOME or FARM for making general repairs. In the kitchen it
remove rust and soot and can be used as a knife sharpener. Has a thousand other uses too nUMerous to
menuon. Sample by prepaid mall, 14 Cents. Better order today.Snap for Canvassers.

THE | D MANUFACTURING CO., Box 300, Tonica, La Salle Co., III.

We offer the first successful steam turbine for
students and amateurs on exact lines and iurmﬂplm of
large engines. Will develop as high as 4 Kuns
at great speed and will drive small dynames, small
machinery, fans, etc.

We sell complete sets of castings and parts, easily
finished and assembled by anyone by means of complete
working drawing= and instructions with every =et. Work
can be done on small foot lathe.

Price per set, including iron castings, brass vanes or
bhuckets, p usphnr bronze bearings, and blue prints, only
five dollars, §5.00. Weight about 20 lbs; stands about
7inches high., Catalogue Free.

EASTERN MACHINE Co.
==———— Nashua, N. H. =

Flease mention Popular Mn-uh-.niu when writing to advertisers



YOUR INTERESTS AND OURS ARE IDENTICAL

You Want Practical
WELL DRILLING MACHINERY

to develope that

Mineral, Oil or Water

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

Tell us about the formations, depth, dlameter holea; will send
printed matter and can save you MOney.

THE AMERICAN WELL WORKS,

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

Established
15868

THE MIETZ & WEISS

OIL o GAS ENGINES

Stationary, 1% to 80 H. P.
Marine, 1% to 100 H. P.

GENERATOR SETS, PUMPS,
HOISTS, Eve.

SEXD FOR CATALOGTE P. l. l L] “ I ET z ] 125-"13‘.‘ .'.rg;}.:..z

I T N I e e i T T T Vo W W W TN

Start a Mirror Factoryz

=

5
A
e M

¥
=

1% H. P, Weight, 58 1bas.
Price, £35.560 Engine Only.

2 H.P. Engine Only
Frice, 847,50

Has mors good points of merit than any
Engine on earth, Fewer parta apd less
complicated; runs with absclutely ne vibra-
tion, is noiseless, and controlled by one lever,
Our guarantes for two years is sufficient
ovidence of Merit.

Our line of Junjor Btationary Encines fa
equally as good. “*NONE HETTER," and a
cireular of either can be had for the asking.

Address, stating your wanis plaialy,

CHAS. P. CROUCH & CO.,
472-488 CARROLL AVE,,
CHICAGO, U. S. A.

5o

There 18 easy work aud hlp; Frnﬁm in this trade for
some one in eve ry town, The price of a new mirror, 18x
6, at most any satore is EE.{H} o ®5.00. You can silver
a glass of this size for W cents. A moment's thought
will show you the immense profita.

The expense of going into this business is but a trifle
as vou have no machinery or tools to buy. The neces-
sary chemicals may be obtalned at any drug store and
you ean do the workright at home In your own kitche

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

CASTINGS FOR 5 H- P- mg;:;nial r:r]t-n now 50 cents [for a short time only]

if vou will return this advertisement with your order
GASOLINE ENGINES We also tell you, Free of Charge, how 1o Emboss,

Grind, Foll, Gold Leaf, Frost, Chip and make Imitation
PRICE, complete set of Staincd Glass., How to Transfer Pholos on Glass, How

to Bore Holes in Glass and Cut Skvlights. Allthe above
Castings, including all and more for the small sum of 50 cents. Money back

parts in rough with bloe if you are not pleased.
prints— G. L. PATTERSON & CO,  Dept. 1. CHICAGO, ILL.
GWWMWM

$l5'"0 KEROSENE OIL ENGINES
MARINE. STATIONARY, PORTABLE.

No Danger, Maximum Power, Lightest Welght, Simpla,
Hellable, Fconomical No Balteries, Self-lgnition by com-

Send for Booklet on Stationary, Marine and Bicycle pression. Fully tuaraoteed. Write for Catalogue F. b
Motors, Also Castings for same. International Power Vehicle Company
L. W. GILLESPIE & COMPANY, - Marion, Ind. 253 Broadway. NEW YORK,

MaKe Your Own Light

TEHE FalrpaNEs-Morsg Electric Light Outfit gives plenty of good light
al a moderate cost.

Gas, Gasoline or Kerosaene Enginea for all purpoges, from 2 h. p. up.

Cut out complete advertisement and send to

Fairhnnlis, Morse @ Co.

Monroe Street, Chicago, 1I11.
Please send me illustrated Catalogue No. C 448 Gasoline Englines

Imay want...c.coeee-es srsnrerescalle Po 10 FODGcevsannass R e

B 5 i
Btreet Mo voiassinriis

........ w0 AR i —




OTTO ENGINES
Bought in 1895---Been Running Gonstantly

The Naugatuck News, Naugatuck, Coan.,writing for supplies, incident-
ally remarks: **The engine has been a fine one, in fact the best in-
vestment we ever made.” Surely a splendid tribute to pay toa piece

of machinery. *“Qtto’’ design, *““‘Otto’’ materials and *‘Qtto’’
workmanship combine to make “‘QOtto”’ excellence. *“QOtto’’ |
engines can never be *‘cheap,’” yet are always the CHEAPEST

- OTT0 GAS ENGINE WORKS, Phila, Pa.
STANDARD OF THE WORLD

SEND FOR IT | [Heacutes Porraste Grave Hosr

Lﬂ-rﬂi.‘. and small concerns find

0

™
My Revisep LisT oF MACHINERY it an ideal machine, filling their
AND CONTRACTORS' EQUIPMENT want exactly.
IS8 NOW READY, AND COVERS
TWELVE PRINTED PAGES WITM LO- WHAT IT DOES
CATION AND PRICES. 1 WILL BE :
VERY PLEASED TO SEND A COPY nlw“h the 1.‘]’“’.";*
TO YOU IF YOU WILL LET ME HAVE only one man it Plcr a
YOUR ADDRESS. up, transports and deliv=

ers heavy and cumber=

gom mttﬂ-ul to any

Willis Shaw. MﬂChiI‘lEl‘y Earto the shop accessible

v pathway, and tends
171 La Salle S5t. CHICAQGO, ILL. lathe planer and such like.

No time is lost in
getting ready, no other
work delayed, no labor

standing idle waiting— ' )
keeps them moving. Al- b
ways ready, essily put Patented Dec. 19, 1905,
aside, and does not wear the floors.

Cost trifling compared with traveling Crane-
and=Trolley: maintenance nominal, dispenses with
two or three laborers.

Concisely, it is the odd tool that is called on to

200 -8 H.P., 110 Volt, 60 Cycle 50
o do a multitude of work, almost indispensable.

Alternating Cur-
Westinghouse, r.¢5:
g % SenieHosors; el It is built in a strong, substantial manner, of best

9“ i-8 H. Pl, "B 'ﬂ" “ll“llg- no materials; steel shapes form the frame.
I'IIIIIII, New, Direcrt Current, Bhl:l.l:t. Sizes range from 1,000 to 6,000 lba. capacity.

Wound Motors, oach, . MANUFACTURED BOLELY FOR
Bend for our monthly bargain sheet on nle-ctr.iml supplies,

motors, dynamos, ete, LARGEST §TOCK IN IHEHIM WILLIAM S_ NICHOLLS
GUARANTEE ELEC. C0."cHeAe0 1™ | | | 252 Brosdway NEW YORK CITY

Accurate Work
= on Foot Power Lathes

' i _:_‘ Is considered next to impoeaible by ma.n%l good rm.cha.n but
such opinion ia b=sed on experience with cheaply built [
and the amateurish reputation of foot power lathes,

IN DESIGNING AND BUILDING

2 STAR ,79°T, LATHES

ruté have been avolded and “Star™ Lathes are unsurpassed In
these essential points, high quality of material, workmanshi
and of results. “Star” Lathes are shipped on approvalif they Ia.ﬁ

to give entire satisfaction, may be returned at our exovense.
SEND FOR CATALOG B

" THE SENECA FALLS MFG. CO.

H"'?,... Bﬂ#“w 102 Water St. - Seneca Fialls. N.Y., U.S. A.




day and night of the year,

“INSTANTO"™
{Trade Mark)

i hle.

= receipt of stamps or money order,

t Our Self Actin

Ignltes the gas Immediately. Absolutely safe.

Bend for Price List of our other Koveltlos,
AGENTS WANTED.

' EVERY SMOKER. WANTS ONE » - &3]

The most useful pocket lighter ever invented. Throw away your maiches. The “Instants™ pro-
duces a steady flame, without matches, by simply removing the cover, as shown in illustration,
Lights a cigar, gas jet, kindles a fire, or shows the way in the dark., Useful every

{ The “Instanto” Pocket Cigar Lighter

(IGNITED BY AIR)

Will not iznite unless exposed to the air, Absolutely safe, Always dependable. Con-
veniently carried in the vest pocket, With ordinary care is Pmtimllr indestructi-
Handsome Nickel Plated Lighter, 60 cents; Gun Metal,
#a.50. Special gquotations on solid Gold and Gold Plated Cases. Sent postpaid on
The public and trade are cantionad a
purchasing cigar lighters of & silmilar nature, Lawsults are now pending.
Gas Li htel. is brand new. Noi & gas mastle. Cannot get out of order, as it doss not
§1 rest in the flame. A simple and lasting deviee which when applied
ng an article which we will guaraatee as sulstantial and of real merjt. It
supersedes anyihing of its kind. Any reputable dealer or wrile us for particulars.

ﬁ-L-STE'"ﬂEmH & cu. 1.55.15:‘;::“'1;.11““ New York

HYINSTANTO"
{Trode Mark)

§1.50; Sterling Silver,

inst

No Stropping
Solid German Silver Head. Handle Heavy Nickel Plated.

12 HRLADES -
8 to 20 shaves from each blade. Complete set in Leather-
ette casr, Fully Guaranteed. Frice §1.00, Postpald.

EMMELMANN BROS. MFG. CO.,
llndinnap-nlis. Ind., - - U. S A,

WOOD AS AN EXPLOSIVE.—It would seem
rather absurd to class wood as an explosive, yet
gasoline is commonly spoken of in that way and It,
gtrictly speaking, {8 no more explosive than is wood,
gays the Woodworker., Gasoline cannot explode till
it is gasified, or vaporized, and mixed with a certain
proportion of alr, and wood, treated In the same
way, Is just as explosive; it takes more heat to
gasify It, that’s all.

The writer has a wery vivid (lurid would perhaps
be better) recollection of, In the early days of his
apprenticeship at wood-work, filling a large box stove
half full of turning shavings: this on top of a bed
of live coals. After a time, ag the fire didn't seem
to be having the desired effect, he gtooped In front
of the stove to readjust the draft, just as the thing
got ready to do business. The pipe was disjointed,

the covers songht the celling and the deor, flying
open, vomited forth a volume of flnme which com-
pletely enveloped him, the burning cinders firing his
clothes in a dozen places, while a goodly handful
went down hi=s back, under the elothing. Later in
life another stove, loaded the same, robbed him of
certaln hirsute adornments which had cost years of
careful nurture,

A man, burning shop refuse out of doors, emptied
on the fire a basket of shavings mixed with a lot
of dust from a sander, and was Immediately com-
pletely enveloped in the flame from the dust, which
burned as freely as licopodium,

Yes, wood Is explosive.

s

PATENT OFFICE PROFITABLE.—The annual
report of the commissioner of patents for the year
ending December 31, 1905, has been issued. It
ahows receipts of 81,508,758.14 and expendltores
of $1,479,633.22 leaving a balance of $327,124.92,
which added to the surplus patent fund pow In the
IInited Btates treasury, makes over 36,000,000 which
Inventors have pald to the government In excess
of expenseg. The patent office Iz one of the few
bureans of the government which more than pays
its operating expenses. Owing to the Inerease In
the mumber of applications for patemts some of the
l]lfLﬂﬂju:Ia of the offie re several months in arrears
with™“thelr work more examiners are needed,
but congress Is always nigegardly in Its treatment
of this most Important hranch of the government
gervice,

Interesting
and

04 FLECTRICBOOK FREE pizie

Shows all the newest hirh grade Electric
Supplies and Noveltles at lowest prices in the
world. H. DEWEY ELECTRIC CO., Milwaukee, Wi,

MASSAGE.

il

i Please mention Popular Mechanics when wrltlng to advertisers

Is Your Sight Failing ?

All refractive errors, muscular trouble amd chronic
diseases of the Eye successiully treated by scientific

] am in my seventy-ninth 1 L
yourselves to thank lor renewed eye-sight.” (Testimonial 177)

“I wish I could impress eve
the Restorer a trial.” (Testimonial 244)

English, German or Spanish pamphlet mailed free. Address
THE IDEAL COMFPANY, 239 Broadway, New York.

wyear, and have the Sight Restorer and
one afflicted so they would give




JUST FROM f=m
THE PRESS! | 3~

Cyclopedia of
Modern Shop Practice

This edition (copyright May,
1906) now being delivered us by
the printers, consists of four vol-
umes bound in half red morocco
treating on all topics of interest and
value to all persons cnga.gcd in or
interested 1n n]mp work.

A COMPLETE SET

FREE FOR INSPECTION

The set handles each subject in a thorough, practical, and simple manner, free from difficult mathematies.
It is edited with the view of assisting the quick understanding of the reader, each volume containing a com=
plete set of test questions enabling the reader to refresh his mind on the several topics. Each volume con-
tains a number of formulas and tables of great value. The work is profusely illustrated, printed on good
paper, standard size type. 'With the first installment of books now being delivered us, we propose to intro=
duce the complete work at a price regardless of its real worth.

The Regular Price of These Four Volumes is $24.00 Per Set.
Our Special Price Now and Until July First is $10.00.

This valuable work is made up from the representative instruction papers issued by the American
School of Correspondence and we are willing to place it in the hands of those interested, who order at once,
at less than half price for the purpose of acquainting them with the value of our instruction. We are ready
to fill your order promptly and want you to see what great value we are offering. The four volumes contain
nearly 3000 pages, size of each page 8 x 10”, fully indexed, for quick reference.

OUR INTRODUCTORY PLAN

We will send you the cnmpl:t: set of books, express prepaid, uuf:lj:ct to five days examination and

spreh FREE

Send us $1.00 down and $1.00 for nine months thereafter. If you wish to pay cash, then remit $9.00,
allowing yourself a cash discount of $1.00.
If the books are not satisfactory notify us and we will send for them.

COUPON—CUT OUT AND MAIL TO-DAY. PARTIAL TABLE OF CONTENTS.

American School of Correspondence, Chicago, Ill.

FPleasa send me FREE on five days approval,
aXPress Prepal:l:l one “'Oyelopedia of Modern Shop
ractice" (Regular Price $24.00). If satisfactory,
agree to pay $1.00 and $1.00 per month for nine
months; otherwize I will notify you to send for the
books. Cash with order, .00, Money refunded if
not satlsfactory.

AdATess......coiuven

* Pop ek, €01,

¥Yol. . Machine Shop Work, Lathe, Planer, Bhaper,
Milling Machine. Grinding Machine, Tool Making, Harden-
ing, Thread Cutting Dies, Dirtll Jigs, Motor Driven Shops.

Yol. II. Pattern Making, Machine Design, Metal-

lurgy, Foundry Work, Steel Castings, Brass Work, sShop
Management.

Yol. ITL. Gas and 0il Engines, Prodocer Plants,
Care and Management of Gas Englnes, Antomobiles, Ele-
vators, Constructlon of Bollers, Bteam hllghw, Sream Tuor-
bine, M apagement of Dypamos and Motors, Electrle Wirlng.

Vol, IV. Forglng, Welding, Tool Forging and Tem-

ring, Electrlc Welding, Sheet Metal Wor ¢ Tinrmithing
Mechanical Drawing, Working Drawings, Shop Drawings,
Mechanisim,
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LONGEST UNDERGROUND TELE-
PHONE LINE IN THE WORLD

The longest underground telephone line in
the world has recently been completed, and
extends from New York City to New Haven,
Conn., a distance of over 70 miles. If this
system proves to be a success, its extension
to other cities may be expected very soon.

The time may come when telephone poles

Fro. 1 —Brawpano Mernop or Crosswo Swopt Brmoes,

in cities will be a euriosity, as the advan-
tages of underground wires seem to more
than compensate for the additional expense.
The objectionable appearance of a confused
network of overhead wires ought to be suffi-
cient to condemn that system for cities, and
the liability to open circuits in case of high
winds, or accumulations of sleet on the
wires, makes it unreliable for all places. An-
other objection is the danger oceasioned
when a telephone wire becomes crossed with
a high-voltage wire. This frequently occurs
in the overhead system, but when the two
wires are in separate ducts a cross is almost
impossible,

The underground line mentioned has wires
laid in ducts, which are of several different
types, preference being given to one or the
other according to the physical condition of
the country, the obstacles met with, and the
probability of future excavating or blasting
in the loecality. Most of the conduit work
was formed of wvitrified tile sections, but
where heavy rock cuts were encountered ecre-
osoted wood ducts were used, as these offer

Fagruvuwah ML nDalwluo

less possibility of shattering where future
blasting might cause trouble.

Where water was encountered the wires
were either run through submarine cables,
or laid in tile conduits, encased in concrete.
The standard bridge crossing, shown in Fig.
1. was the method employed for erossing all
the short bridges. A number of 3-in. pipes
were covered with concrete and reinforeed
with steel rails as shown, and the wires were
then drawn through the pipes. The stand-
ard street construction is shown in Fig. 2,
which is a section through a manhole. This
shows the ideal location of the underground
service, and was used in all the city streets,
except where obstacles which made this
form of construction impossible were en-
countered.

————————

SAFETY HATCHWAY PLANKS

One might as well fall out of the sixth
story of a city skyscraper as down the open
hatchway of a modern ocean steamer; the
result in either case is usually fatal. An
English naval constructor has devised a

Mew Safety Cover

hatchway cover which, being in small sec-
tions like planks, can be put in place hy two
men and does not involve the use of a der-
rick as in the case of a solid, one-piece cover,

e

PROFIT IN RAISING SUNKEN LOGS

Raising sunken logs is a new industry
being exploited at Beaumont, Texas. A
barge 80 ft. long and 20 ft. wide, equipped
with hoisting engine, derrick and swinging
boom, is used for raising the logs, and three
other harges are provided for receiving
them. These receiving barges have timbers
bolted to the deck crosswise so that they
receive the logs lengthwise.

The lumber from the logs will be very
valuable and the guestion of whether the
ownership vests in the company recovering
them has been raised. -
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then require a large number of batteries to
give a sufficiently high voltage.

The directionzs for setting up a gravity
battery are as follows: Use about 31 lbs.
of blue stone or enough to cover the copper
element one inch., Pour in water sufficient
to cover the zinc one-half inch. Short-cir-
cuit for three hours and the battery is ready
for use. If desired for use immediately do
not short-circuit, but add 5 or 6 oz. of zine
sulphate,

Keep the dividing line between the blue

o L
b 4 '_ s 5

Setting up a Gravity Battery

and white liquids about one-half inch below
the bottom of the zine. If too low syphon
off some of the white liquid and add the
same amount of water, but do not agitate or
mix the two solutions. This type of bat-
tery will give about .9 of a volt and should
be used on a circuit of about 100 milli-
amperes,
— e p—

CALLERS’ APPROACH ALARM

This alarm rings so that callers approach-
ing the door may be seen before they ring
the bell and one can exercise his pleasure
about admitting them—as in the case of
agents or beggars; it may not be desirable
to see them.

If one has a wooden walk the alarm is
easy to fix up. Take up about 5 ft. of the
walk and nail it together so as to make a
trap door that will work easily. Place a
small spring under one end to hold it up
about: 14 in. (A, Fig. 2). Nail a strip of
tin along the under side of the trap near
the spring and fasten another strip on the
baseboard, so that they will not touch, save
when a weight is on the trap. Connect up

baa

an electric bell, putting the batteries and
bell anywhere desired, and using rubber-
covered wire outside the hovse, and the
alarm 1s complete,

Alarm Rings When Caller Approaches

When any person approaching the house
steps on the trap the bell will ring and
those in the house can see who it is be-
fore the door bell rings.—Contributed by
R. 8. Jackson, Minneapolis, Minn.

—_———————

AN OPTICAL TOP

One of the latest optical delusions, and
one not easy to explain, is Benham's color
top. Cut out the black and white disc
shown in the figeure, and paste on a piece of
stiff cardboard. Trim the edges of the card-
board to mateh the shape of the dise, and
make a pin hole in the center. Cut the
pin in half and push through from the
under side until the head of the pin touches
the cardboard. Spin slowly in a strong
light and some of the lines will appear
colored. The colors appear different to dif-
ferent people, and are changed by reversing
the rotation.

An Optical Top
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powder can, or a syrup can with a t
soldered to it, and is connected to the
gine by a piece of rubber tubing. The h
from a small gas stove will furnish ste
fast enough to run the engine very f:
This engine was built by W. G. Schuh .
A. J. Eustice, of Cuba, Wis.

e e ————

SMALL ELECTRICAL HYDROGEN
GENERATOR

A small hydrogen generator may be made
from a fruit jar, A (see sketch), with two
tubes, B C, =soldered in the top. The plates,
E, can be made of tin or galvanized iron,

Hydrogen Generator

and shounld be separated about 1§ in. by
small pieces of wood. One of these plates
is connected to metal top, and the wire from
the other passes through the tube, B, which
is filled with melted rosin or wax, to make
it airtight. This wire connects to one
gide of a battery of two cells, the other wire
being soldered to the metal top of the jar,
as shown. The jar is partly filled with a
very dilute solution of sulphuric acid, about
20 parts of water to 1 of acid.

When the current of electricity passes
between the plates, E, hydrogen gas is
generated, which rises and passes through
the rubber hose, D, into the receiver, G.
This iz a wide-mouth bottle, which is filled
with water and inverted over a pan of
water, F. The gas bubbling up displaces the
water and fills the bottle,

If the receiver iz removed when half full
of gas, the remaining space will be filled
with air, which will mix with the gas and
form an explosive mixture. If a lighted
mateh is then held near the mouth of the
bottle a sharp report will be heard.

If the bottle is fitted with a cork contain-
ing two wires nearly touching, and the ap-
paratus connected with an induction coil,
in such a manner that a spark will be
produced inside the bottle, the explosion

4 b L1 S3 AN 1 Rl

will blow out the cork or possibly break
the bottle. Caution should be used to avoid
being struck by pieces of flying glass if this
experiment is tried, and under no condition
should a lighted match or spark be brought
near the end of the rubber hose, D, as the
presence of a little air in the generator will
make an explosive mixture which would
probably break the jar.

R N~
HOW TO MAKE A CHEAP BRACKET
SAW
For the frame use %-in. round iron,

bending it as shown in the diagram and
filing a knob on each end, at opposite sides
to each other, on which to hook the blade.

For the blade an old talking machine
spring or a clock spring will do
nicely. Heat the spring enough fo
take some of the temper out of it, in
order to drill the holes in the ends, as

=4
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Hack Saw Frame and Blade

shown, and file in the teeth. Make the
blade 12 in. long, with ten teeth to the inch.
A and B show how the blade fits on the
frame.—Contributed by Willard J. Hays,
Summitville, Ohio.

—_——

WHY GRAVITY BATTERIES FAIL TO
WORK

Many amateur electricians and some pro-
fessionals have had considerable trouble
with gravity batteries. They follow direc-
tions carefully and then fail to get good re-
sults. The usual trouble is not with the
battery itself, but with the cirecuit. A
gravity battery is suitable only for a cir
cuit which is normally closed. It is there-
fore undesirable for electric bells, induction
coils and all other open circuit apparatus.
The circuit should also have a high resist-
ance. This makes it impractical for run-
ning fan motors, as the motor would have
to be wound with fine wire and it would
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HOW TO MAKE A TOY STEAM
ENGINE

A toy engine can be easily made from
old implements which can be found in
nearly every house,

The cylinder, A, Fig. 1, is an old bicycle
pump, cut in half, The steam chest, I, is
part of the piston tube of the same pump,
the other parts being used for the hearing,
B, and the crank bearing, C. The fiywhesl,
Q, can be any small sized iron wheel; either
an old sewing-machine wheel, pulley wheel,
or anyvthing availahle. We used a wheel
from an old high chair for our engine. If

Toy Steam Engine Assembled

the bore in the wheel is too large for the
shaft it may be bushed with a piece of
hard weood. The shaft is made of heavy
steel wire, the size of the hole in the bear-
ing, B.

The base iz made of wood, and has two
wood blocks, H and K, % in. thick, to sup-
port bearing, B, and valve crank, S, which
is made of tin. The hosze, E, connects to

the boiler, which will be deseribed later.
The clips, F F, are soldered to the cylinder,

Fig. 2
Valve Motlon And Construction of Piston

Fig. 3

and nailed to the base, and the bearing, B,
iz fastened hy staples,

The valve motion is shown in Figs. 2 and
3. In Fig. 2 the steam is entering the cylin-
der, and in Fig. 2 the valve, B, has closed
the steam inlet, and opened the exhaust,
thus allowing the steam in the cylinder to
escape.

The piston is made of a stove holt, E, Fig.
2, with two washers, F F, and a cylindrical
piece of hard wood, G. This is wound with
soft string, as shown in Flg, 3, and sat-
urated with thick oil. A slot is cut in the
end of the bolt, B, to receive the connecting
rodd, H. The wvalve, B, iz made of an old
bicvele sgpoke, C, with the nut cut in half
and filed down as shown, the space hetween
the two halves being filled with string, and
oiled.

The valve crank, 8, Fig. 1, is cut out of
tin, or galvanized iron, and is moved by a
gsmall crank on the shaft. This crank
zhould be at right angles to the main erank.

The boiler, Fig. 4, can be an old oil ean,

Engine in Operation



PRESSED STEEL SIIUP PANb Foundres, Bolt Works, tc

THOUSANDS IN I'F'il" DU I'Z IlHl] I'] ¥ '\\ll L'u'l.'] ISFACTION GUARANTEED.

Made of any Gauge of Sheet St u]u gired, Never goes Lo pieces, "lllid.l‘.'..;l '8 gives entire satisfaction. Try samplea
and you would not be without them at any price. Sult table for handling bolts, rivets, nails, screws, nuts, washers
castings, ore, quartz and other substances, and for use under lathes and drill presses to catch the turnings, trimm.i.nga.,

borings,oil drippings, etc. KILBOURNE @ JACOBS MFG. CO. » Columbus, Ohio

“WI'IICH WAY” POCKET LEVEL
TELLS in an instant * Which Way*

your work s ont. See? Itis

the size of a zilver dollar and three-elghths

gl thick, Nicely nickeled and pollshed. To

Introdduee ic, will mail one for 50 cents 1o
gtamps. Caliper Catalogue free,

AgemsWanﬂ E. C. SMITH CO., Columbia, Pa. LlHEHE!_T_S CLAMPS OR CONNECTORS

If you want good work use good tools.
This is our

No. 709 Baby Connector

which is small enough to carry
in pocket. Will take Nos. 8 to
16 iron wire and @ to 16 copper
wire. Length over all, 7
inches. Made from Electro
BO-RAS-IC Steel — tough-

I AM SELLING
MACHINISTS’ TOOLS

GET MY PRICES

WE est metal known.
Hanufar.:tum Spﬂiﬁlgél_mlmrad
C the most PRICE
Starrett’s Combination Square Complete Line of $l 2 5
@-inch, with eentre head, like ent ,, ... 95e b

; ll’ﬂltlg’!pl.ld i
g-inch, without centre head............ Gde€ )
. A, BARKER, ruton ss. Pittsburg, Pa. | | | ElECIrICI Tools
e - TSR T s IN THE WORLD

BALL BEARINCS =

—

“KNIPE" PATENTS—The Combinations Writa for aopy of O N
A Ball Heuring and a Cone combined. Electrician’s Green Book @ <° o®
For llu’unt wilrht or both,

Lowest price and best bearing made.
For the lightest to the heaviest work.
All gizes, ¥-inch and ap.

Mo fitting— just push it on.

1l cents in stamps for samples.

Free for the asking.

SCHATZ HDWE. MFG. CO.

54':E-F.SB§EE_BTEELpﬁufﬁ-‘pﬁfh. | 108-110 DUANE STREET, NEW YORK |
[ Popular Mechanics, Journal Building, Chicago
I I would like to act as your agent in the shop or works of
Firm's employing_____ men.

If you have no agent in this plant send me full particulars with
statement of commissions paid.

Name

Street.

L City State




] AT N NS IIN LA NAT LINALY The little three-minute catalogue we have expressly prépared |
AND BLOW TOR.CH for your enlightenment, touching the absolute safety, perfect

u you Soldering possihifities that you never somuch a8 dreamed of,

May we mall you & copy?

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

HASTINGS COMPOUND

Guaranteed to stop ng. Money refunded If it
don't. Put In eonvenient form, 5% In. long x 1 314 in. diam.
Weo have an confidence 1n Hastings Compound, to mail a foll
size sample stick, upon recelpt of six cenis 1o Cover postage.

JAS. L. NEEFUS, Sole Agent

“Yankee”’ Tools

The newest, cleverest and most satiafactory in use,
and the first to be offered at 80 reasonable a price that
every up-to-date mechanic could buy tools of thelr
quality and character. Other togla are very lguud toola,
but, “Yankee™ Tools are better, Sold by leading dealers
in tools and hardware. Ask dealer to see them.

portabllity and supreme efliciency of this bool, would throw open to

Can YOU Braze Cast lron?7

Ome of our customers wrifes: :

| saw your ‘ad” and showed it to & man in the shop. He said cast
irom eculd not ba brazed. Bo, to prove it to him, | sent for & sample of
Braziron and gave it a trisl. It worked fine. Itis just the thing for

brazing east iron and I recommend it."
(Name and address on application.)
TRY IT YOURSELF.
Bend us ten two-cent llnmlpi and we will mail you samples of Braziron,
flux and spalter Hll'ﬂuimt sevaral jobs,
THE A. & J MF&, CO,

18 W. Rlndnlph Street, Chicago, Il

TRADE WINDS —"Graclous!" exclalmed the vls-
Ratchet Screw Driver No. 10 and 11, (8 Sizes.) Itor; “what's that odor?”

“That,” sald the native, *is the tradewlnd." = |

“The tradewlnd?"

“Yes, that breeze comes from the western end of
the town, where the glue factory and all the other
Ratchet Screw Driver No. 15. (4 Sizes.) manufacturing plants are.”—Philadelphia Press,

e ) EVERY BOY

Double Spiral Ratchet Screw Driver No. 30 and 31. Hiﬂ OWII TD?-MEKEI"

Ittells you how to make s Bteam
n.a :1:? hin SI:III.BI."I.

urmo‘p-a..
actriml :nac-hlna. unla
lnﬁmt u;‘ Etmﬂﬂ Telegraph.
an T i1 B
Telephon, e 2
Llntﬂm an Aolian
gﬂnd from a little

Automatic Drill No. 40, 41 and 44,

—Oﬁmﬂlﬁ_

t.l: t?:n.;'l:a K El.llm.‘r:rlf
™ 1
Automatic Drill No. 42 ler Toa: Hu'n, B.u:h.
-~ ‘W Enmeg
Beilta, n.uumu.. Rabbit and Bird u’n E;”.T:";
and all is made 8o plain and llm.p]n that an
S

make l.nrt.hi described. The whole isi
u.lintad with mors than some il lnstrationa. Th.tl
&bml: and :rm: nhcmld n.oi ba without it.g Price
unlr 10 cents, postpaid, or 25 centa" Address

WESTERN SPECIALTY GO., Dept. 1, St. Paul, Minn.

Reciprocating Drill Ne, 50.

Our “Yankes Tool Book™ tells all about them.
Sent free on request by

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

SIMPLE BUT SAFE

THE LANCASTER

High and low water and h prunrﬂ alarm for steam bollers. Whistles when wate |_.

tuoﬁ]illighuﬁm ]nuiarﬁyr hlgﬁtpr?umbnu: floats nnr:“mge ott terra mtt.lﬂ!‘! Bt mji r
| work at any I pross nt on a8 nmm o

%:{nm:l:m :';mh-la. Meochanical agents wanted everywhere. . !? iouls r:mt

descriptive cireulars, address

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

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

No. 1, & Inches Long... .......53.00
“ 310 * RSP
.‘ hu " '. LET LN lilllm

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




“MR. INVENTOR”

OUR BUSINESS I8 TO

Perfect, Develop and Manufacture
YOUR INVENTION. ALL MODERN FACILITIES
ARE DURS, AND WE ARE AT YOUR SBERVICE,
WE EMPLOY EXPERT MECHANICE OHN
Jpecilalties, Dies, Punch Work and Models

GEND US YOUR DRAWING OR MODEL AND
WE WILL SUBMIT OUR LOWEST PRICE

MONARCH TOOL COMPANY
124 Opera Place, CINCINNATI, O

45 15 Ve T T FAULL Ta e PP FDDPIIFFIIIFNIFIIING
: IlIHIIHEH BUILT ON CONTRACT

New devices developed ; puccessful experimental work done
speedily ; skilled labor; good facilities; good value for your

mopey. J. R. ENGELMAN MFG. CO.
76 Hudson St. near Penn, Depot, Jersey Clity
D EEEECECEEROCIDDIDICCEECLECEETEENT

_WE MANUFACTURE TO ORDER

DIES, TOOLS ano

AUTOMATIC [\JACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

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

BOOKLET FREE. WRITE TODAY.

Stamping & T ool Co.

DEP. C LA CROSSE, WIs.

SplitdorF LaboratorY

[Established 1E58)
YOU HAVE AN IDEA and require exact workmanship to
fully demonatrate ita POSSIBILITIES. WE MAKE A
SPECIALTY of MODEL MAKING and EXPERIMENTAL

RK
YOU WANT THE BEST WORKMANSHIP — WE HAVE
}Iu ]'htl-lﬂr improved machinery and the highest engineer-
ng abil

Tell us what you want, we mlr be able to help you and
will be plnnﬂ to give {?u any information.

I !T[H} BORATORY

Bleek 21, 21 hndrnﬁ-r Bireet, NEW YORE CITY

H33502099000509000D000090PDIIL
THE OLD RELIABLE 4

JESSOP STEEL

IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS g
WILLIAM JESSOP 8 SONS, LIMITED ¥
81 JOHN STREET, NEW YORK

One Vies,
One Bet GENUINE
A:mntml Btocks

WE WILL SEND YO

ne Pips Cutter

ne Wrench. All for handling pipe from th-l!lnu:h.
ux RECEIPT OF $10.50
Bend for Catslogue of Complete Line,

ARMSTRONG MFG. CO,,  Bridgeport, Conn,
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EVERY INVENTOR

Who Wants to know

1. What are the most profitable
inventions,

How to perfect inventions,

3. The first step to take in
getting a patent,

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

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

6. How much it costs to get a
patent,

7. How long it takes to get a
patent,

8. What protection a patent is,

9. How he can sell his patent
after he obtains it

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

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

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

should send his questions to

POPULAR MECHANICS PATENT ||
BUREAU,

Journal Bldg. - = Chicago, Il
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Please mention Popular Mechanica when writing to advertlsers



POPULAR MECHANICS

PATENT BUREAU

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

all matters to render careful service .

and give full value for money paid.

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

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

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

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

POPULAR MECHANICS

PATENT BUREAU,

Journal Building, : Chicago, Ill.

H

We have oneof the best equipped shops In the United States
and can turn onl your work for you cheaper Ihan yOu can
posalbly do it youraelf.: Send drawings or modela for eatl-
mates on dies, tgols and manufacture of your article in

quantitics.

Metal Specialties Manufacturing Co.
18-24 W. Randolph 3t,, Chicage,U.S. A

“We Analyze Everything"
Address Formuleae
The Ellsworth Laboratories
357 Dearborn Street. = = = Chicago
I them at Jow cost, How tosell s Patent and "ﬂrh.lt.m
Invent for Profit. Gives Mechanical Movements ims
tion. NMEW BOOE FREE to all who write,
O0'MEARA & BROCK, Patent Atlys.,
- Springfield AbrasivePolishing
Wheels and Blocks
of all kinds and fur remaoving rust spots from highly
polished metal. Makes a w:"{’ smooth sarface with-

At Reasonable Rates. We Devise New and Original
MAX D. SLIMMER, Ph. D. I
?lIulhtﬁ Book an!‘ntcuta FREE. Tells how tosecure
valunhle to Inventors.  Full of Money-Making Patent
21@ F. S8TREET. WASHINGOTOHN, D. C.
Uzed for polishing machinery, catlery and edge tools
out marring. Containing rubber which glvea the

| resillent effect. Muade with either Emery or Carbor-

| undum in ditferent grades. Write for price list and

| special trade discounts, Manufactured by

/ THE SPRINGFIELD TIRE AND RUBBER C0.
18 K. Mechanle Street,

SFRINGFIELD, OHIO, U, 8 A.

CATALOGUES, OR ADVERTISEMENTS.

Clean, bright, showy, cuts—bringing out details
perfectly. Our prices ars reascnable, all 'l'nrrt
. guaranteed—Ilet us figure on yoor job. ... ..

WERITE FOR BAMPLES

ACME ENGRAVING CO.

somens 157 Washington St, - Chicago

CHICAGD MODEL WORKS
{79-181 E. MADISON ST.. CHICAGO, ILL,
WURITE FOR CATALOGUE

UF MODEL SUPPLIES

PATENTS

Careful attention given to the prossoution of bosinesa befors
the patent office. Patents procured and no attorney fee called
for until patent is allowed. (23 years experience.) Write
lor “Inventor's Guide.” Addresa

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

THE POSTAL TYPEWRITER C0.’S

FACTORY AT NORWALK, CONN.

is Equipped to do Experimental. Work,: Tuul.
Inventions De=
valopaed. VYery Best Work Guaranteed. Cor=
respondence Solicited.

MODELS

ESTABLISHED 1867

Making and Manu I’ac:iurmz

" Please mentlon Popular Mechanies when writing to advertisers



SECURED PROMPTLY and with special
P A I EN I regard to the Legal Protection of the
Invention.
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UFPON EEQUEST.
Consultation Free. No charge for opinion as to the patentability and Commercial Value of Inventors' Ideas.

HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS,

SHEPHERD @ PARRER, PATENT LAWYERS

Fatents, Caveats, Trade Marks, Copyrights, Valldity Reports, Infringement Contests.
MANUFACTURERS and others desiring to buy out- “During the past 10 years Mr. Shepberd, of Shepherd &
right or secure on royalty patented inventions along any ~ Farker, as obtained forus a great many important patents.
line are invited to communicate their wants to us for We have no hesitation in heartily recommending him to any

3 - - & ha f £ Atk fc
publication without charge, in our QU URTINE RRn o e “Wh%fwﬁlﬂlﬂﬁﬁ R?IHBTER C0.

PATENTS WANTED meﬁm' Mr. Parker on November 1, 1903, resigned his position as an

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

Egl:!: are sent gratuitiously to our clients from time to ldd.l'iﬁl, 210 Dietz I!ldg., W ﬁSﬂlNﬁTﬂN. D.C.

ATENTS ERITECTYONR IDEAS

= IF YOU WISH TO BUY OR LEASE THEM: —— NO PATENT, NO FEE.
o PROVE PROFITABLE TO BOTHOFUS. \A 0B.3 $ & CO0., ™ui
885 Fourteenth Bi, WASHINGTON, D. C.

CHARLES A SCGTT 795 ;ET;;;LLEJFEF?.I::’:F“ Branches at Chicago, Cleveland, Detroit.

Going to Put It on the Market?

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

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 68 to 65 8. Canal Street, Chieago.
LONG DISTANCE 'PHONE, MAIN 9.

DO YOU NEED MONEY?

b | Illﬂe mnneyt?‘%nmat in manufactorin t?]tmfrhnew 11:-1 Iutal:ullshed
usiness, or wonld organize com an rulsh capital to manu-
factore special patented articles t.huE would have raldl;r sale.

ADDRESS P, 0. BOX 84 DETROIT, MICH.

Mechanical Draftsmen

Young men desiring to fit themselves fer better pay-
ing positions should fill out and send this advertise-
ment to us today and receive our 200 page handbook
(FREE) describing our Mechanical wing course
and over 80 others, including Electrical, Mechanical,
Steam and Civil Engineering, Heating, Ventilation
and Plnmhinﬁ. Architecture, Structural Drafting,
Telephony, Telegraphy, Textiles, ete.

LET ME SELL
Your Patent,

Hooklet explaining how mailed FREE.
Fifteen years' cxperience. Patent sales sx-
elusively. If you have « Patent fur sale, call
on oF write,

WILLIAM E. HOYT
Patent Sales Spocialist
290-.J-Broadway, M. Y. cnyl

PATENTS SECURED

If you have an invention, have it patented, but, be enre of
your attoroey, or you may spend more mobey than s DeCEssATY.

All my clients are pleased with the prompt, efficlent services
rendered by me, and also with the amount of my fees. Letmea
relrer you to them.

American School of Correspondence, Chicago, lll.

f you have an Inventlon not fully designed or perfected, §
maybe I can help you.
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WALTER B. BURROW
Patent Attorney and Ilechanical Engineer
205 Duke Street, =  Norfolk, Virginia

GUARANTEED. PATENTS SECURED OR FEE RETURNED,
Send model or sketch for free report as to Patentability. Send
for finest publications ever issued for free distribution “HOW TO

OBTAIN A PATENT™, with 100 MECHANICAL MOVEMENTS
illustrated and described, and “"WHAT TQ INVENT", containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS (i e o S oRin s PROGRESS > Copy frea
EVANS, WILKENS & CO.

New York Offices: Main Offices: 615 F Street N. W,
132 Nassau Street, New York, N. Y. Washington, D. C.
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EARKN 650 10 5150 A MONII

WANTED—Young Men for FIREMEN and BRARK EMEN on Leading Railroads.
Experience unnecessary; rapid f;rumutlnn to the post of Engineer or Conductor. Positions se-
cured as soon as competent. gun want to be a Railroad Man, send your name and address
today to our nearest ﬂfﬁL‘F. with a stamp for full rticulars. ‘Write name and address
PLAINLY, Hundreds of good positions now open. Address Ihept, L,

National Railway Training Association
Hansas CH?._H&.. or Omaha, Neb.

N GINEER]N T “How to Remember”

Bent Freo to Beaders of this Lublications
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e THOUSANDS
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tonished to re ul OF DOLLARS
Yon areno greater intellecinally than
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ing ugum,.. Shop wn;ﬁnm the IJ nning. Short
courses in ﬂtaum and Electrical ;lhmrjm E:paum low.
.ﬁwnhﬂ- hlL lli u.r Bt mgmu} Corraspondenos

oourss ln which Islsrested.
HIGHLAND PARK COLLEGE, Des Moines, In.

Mechanioal [‘.'ru'prl.r.p- Dynamo Ten-
- .\ ders, Motormen, 8 Hect, Course.

-':!'

FREE Na euts soroliing mow wiil be
provi fﬂ'l of charge, with eur
F*"*r"-”"r-r- & st of Electrienl Ape

farstus.  Write for l:-l_rfl'- iurirate] Dok
ELECTRICAL EMGINEER INSTITUTE
Depi. B, 240 AW, 23d 5i., New York

1 $ $ $ IN COMMERCIAL ART

If you have even average ability, | Can Teach You

i DRAWING. [ have bwon successful myself as an

| artist; and have trained a number of illustrators whose

| namass are well known to-day.

| A FULL YEAR'S ART INSTRUCTION FOR $30.00

| Write for my lustrated book, * A Mew Door
to Success,” which gives full partculars of my

| course. Write

B GRANT HAH[LT“H BTUDIO

Buite 732 Flatiron Building, New York City

Learned by anyone at home. 8mall cost. Send
stamp for particulars and proof. =il Sgeny

0. A. SMITH,—Box 8, 2040 Knoxville, Ave,— Peoria, T1L

WHY NOT LEARN

2 SIGN PAINTING?

ek HOW-OARD WRITING OR LETTERING,— BIICINECE Ao AT Il s

f Only field not overworked. Beparate oourses, BUS'"ESS OPPORTU’“TY
i Oura is the only rﬂ-ﬂ‘tlnllithumﬂ and personal Men of Businesas Interested (o a new field for-mak money
instruction. Eﬂ teach by mail and ﬂumtﬂe sUCoess, will find in our proposition what they are secking, 1’3‘ have &
ﬁur “Trﬁlﬁ ribe- tnr 1ataulnt.nruuhn EE Cat- New Plan in the Mail Order Line that will ]:Ile.m those seeking
IJ::. P M, Datr-:[t H I-EI TERING, a good investment with large profits. A Fortune for the right
“Oldest & l,lrm Bohool of its kind.™ person. The F. H. Alden Co., 156 E.4th 5t.,Cln Innati, O,

ELECTRICITY |[WOROLOGICAL DEPARTMENT.
Bifes Elstt Bekesl 10 aes | [ BADLETEOLYSRONNIG BiSTINUTE

and best school in the world teaching PE-‘(IRI.-L. ILLI,\TOIB_

RCTRIC Tusively. :
Theoretical and practical course complete | LARGEST and BEST WATCH SCHOOL
IN AMERICA

I N ﬂ N E Y E A R o We teach Wateh Work, Jewelry, Engraving,
Bitudenta Bﬂtllﬂ"r conatruct Djl'l:l-lﬂlﬂ!. Et{"-. A Clock Work, Uptjes Tuition ressonable.
Gradoates hold gond positions, Fourfernih Bonrd and rocins Dear school af modorate
year opens Sept. 28, Send for free Catalog to s,

B“:" E"B‘h‘l“' Ethﬂﬂl. 211 ﬂ. “. N- w" wllhiﬂﬂtﬁﬂ; n_. c. Sonid for Catalog of Information

TYPEWRITERS viii:s R H E U MAT I S M

All the Btandsard Machines BOLD or RENTED ANY-
| WHERE at i{tol W'FPR'S PRICKS, allowi ing RENTAL L“ o Ge ?;:]1;32 t:g:: % feet m&ﬂm&m wlmmggﬁ

= TO J.I'Fi.-'l.’ L1 l;"“‘. Ehip;;nd wlt‘}.a vilege nf Malled anywhere §1.00, unrmn“dalcrlpuve hook Et. Agents
examination, I'l?! ar [1lusirated Catalog W:]nTEll AGNETIC RHEUMATISM CURE COD. Sherbrooke,
TYFEWRITER ENFORIUN, 203 LaBalle B, , CHICAGOD Queber, Canada v

9 WHAT DO YOU WANT ON PAY DAY 9
YOU CAN DEMAND $5 TO $8 A DAY §

A Course of Practical Inntructin-u at Home or atonr Schools in Plumbing, HrlER'Eﬂ"IIlH or Plastering. “The Best Tradesinthe
World.” enables you 10 earn these wages, T I_ll".' ONLY SCHOOLS IN THE WORLD k‘:Ilﬂ'[., IGNIZED BY THE

UNION. "Thé proof awalts your inquiry,’ For free catlogue address Dept. P, M,, New Yor

" COYNE BROS. CO. SCHOOLS OF PLUMBIHB BRICKLAYING AND PLASTERING *

NEW YORK : CHICAGD: CINCINNATI: &T. LOUIS:
239-243 Tenth Ave. B840-848 N. Ashland Ava. 107-108 W. 3d St 4973-76 Easton Ave.
Our course at your home I8 not a correspondence conrse. We send 01 tools and material for actual practice at your own home,




The Five Orders ol Architecture

ask A new work invaluable to carpenters and contractors

""" - 28 well as draftsmen and others interested who desire to

% ! learn how to proportion columns, cornices, gables, balusters,

= i = — and other details in the various styles of architecture, such
- mo— a7yeta--——--» as Doric, lonic, Corinthian, etc. 1f you are drawing plans

———— for houses you will find the plates invaluable.
| WHAT THE WORK CONSISTS OF

The work consists of one large volume of text, over 400

£ __T,ﬁ_, pages Bx10 inches in size, bound in half red morocco, and a
',n\ W portfolio of 58 plates 11x15 inches in size, drawn to scale and
R e

' printed on heavy plate paper, convenient for reference. The

23 parks == =4

e text is illustrated with more than 300 drawings: Sections of
SJ A y moldings, cornices, columns, elevations and plans, etc,, all
J §

e 2L\ drawn to a scale with dimensions; full page phr:mmgmphs of
"'.,.Ir' b the best examples of Greek and Roman architecture. It

T WIiExgy contains a Glossary or list of architectural terms with

" sl L2524 pronunciation and definitions and a Bibliography or list of

1 the best books relating to architecture.

FREE FOR EXAMINATION

__ These books are compiled from our best instruction papers in architecture. The regular price
is 815,00, but to acquaint the readers of PoruLAr MECHANICS with the value of our instruction, we
will, for a limited time, reduce the price to $12.00 on the following terms:

OUR. PROPOSITION

We will send the books without a payment by express, l:ul:'Epaiﬂ, on five days approval. If satis-
factory, send $2.00 and 82.00 per month for five months until the special introductory price of $12.00
is paid (cash in advance, send $11.00); otherwise notify us and we will send for the {vonks.

American School of Correspondence, ffixoie

$65 TO $175 PER MONTH

For Firemen and Brakemen, experience an-
Bome,  High wages guaranteed: rapid pro.
motion, I%em yoa lnmcn.rlﬁx o

& posl
soon ae competent. Send to-day. Full par-
ticulars at once. Inclose stamp.

National Railwey Training School, Ine.
+ loom 55 Boston Blk., MWINKEAPOLIS, MINN, 7.8 A,

GREAT BOOKS

YOU SHOULD HAVE

Write today

Power Plants

BY M. H. BCHNEIDER
A practical book on electrical power plants, telling sbout
correct methods of witing, direct and alternating current dyna-
mas, motars and motor starters, use of electrical measuring
instrumants—written for practical use,
ago pages, 203 illustrations. 1amo.

LEARNRIGHT WHILE YOU'RE AT IT

A Full fmed complais sonrse of atreeilon |n Lake snd essn Navigs-
Giom,  Also Murine sed Brsibsnary Englassring. Epesial braachss taught
Ahese desiring Le qualily thsmeslves for betber positioes |s the Maring
Barrice, Boslancs taught by correaposdesss. Bindenis may hsgin s
way thmn  Diplomas will be lmusl 19 all gralesies passing sstisferiery
Busl samtulnationa,  Hand for cirvulse.

CHICAGO NAUTICAL SCHOOL

10th Year CLoth: . cooviiissnns ®1.00 Leather........c..... $2.50
1624 Masonle Temple - - Chileagn, Til. =
W. J. WILSON, Principal Electrical Instruments and Testing

Late Lieufenant, [ 8. N.) A good book by the same author, covering this subject thor-

oughly. [t contains a complete chapter on testing with the
voltmeter. No one who uses electrical instruments can do

—— Write for our fres booklot —

“HOW TO BE A without it.
WATCHMAKER" BE A. 21o pages, over 100 illustrations, | 6200
M}?&m’.‘&ﬁr&"“ll WATCHMAKE R, Price.......... ®1.00 Limp Leather....... .

ST.PAUL, - MINN.

How to Run Engines and Boilers

BY E. P. WATEON .
A practica, baos with practicel ingtructions for young enginesrs

DENAND for ELECTRICIANS
GHEATER THAN BUFFLY.

Learn Elsstricity at and steam users. Has chapters on cleaning boilers, removing
Home, with Impmr-dtrppn- scale, boiler fittings, throttle engines, slide valves, governors,
ratus, Own your own Labors- eccentrics, ote,
m‘ﬁ"rl:.l‘ e L.-':i:: i 6o pages, illustrated.

Niustrated Munual of IPTIOB s vaivvssinmnninnsnnnnnns vinuntuis sersssaspannnraras &1.00
tions &t & within ths
means of all. Write for our™ -

'E:lzﬂliﬂﬂn and s copy of the
BCHOOL BUPPLY.
Indisnapalls, Ind. e

SPON & CHAMBERLAIN

DEPT.P.M. 123 LIBERTY ST. NEW YORK

=

Please mentlon Popular Mechaniea when wrlilng to advertisers




HAVE YOU SEEN A COPY OF

WOOD

CRAFT

It is the Best Wm&ﬁwm'king Journal Published.

Send for one (FREE) and ask us about our terms to Agents. |

WOOD CRAFT,

450 Caxton Building,

DIES and DIEMARING

A shop book by & shop man and intended for shop work

100 Pages. 100 llustrations
100 Cents. Send For It.

J. L. LUCAS Bridgeport, Ct.

How to Make a Dynamo

How to Muke & Telephons

How to Maks sn Elestric Mator

How to Make a Btorage Baitery

How to Make & Wimshurst Elecirlc Machine
How to Make a Magneto Machine

How to Make a Medical Induction Codl
How to Make a Pocket Accumulator

How to Make & Flunge Battery

How to Make a Voltmeter

How to Make a Galvanometer

How to Make a Hand Dynamo

How to Make & Talking Machine

How to Muka & 1-8 H. P. Dynamo or Motor
How to Make & Toy Mator

How to Make an Electric Ball

How to Make & Telegraph Instrument
How to Wind Armatures

How to Wind Field-Magnets

How to Make an Ammeter

How to Make a Thermostak
Maotor Rotation

How Lo Make an Electric Boldering Iron
How to Make & Bmall Electric Heater
How to Maks an Electric Furnace

Bubier Puhllshlng' Co. Dep’t 3, Lynn, Mass.
WIRELESS TELEGRAPHY

I“nucho“ un“- APPARATUS. Are youin-

terested in these ? If so, send to the N. E. Coll Wdg. Co..
Atlantic Mass , for lllustrated Hterature and bargain price
lista. Thelr prices for wireless goods will pledse you,

Sell & #1 hotile of Sarsaparills for 35 conts:

laE“Ts “l"TE best sellers 200 per cent profit Write today

for terms. F. R. GREENE, Dept. 5, 25 Lake Street, Chicago

" WE ARE SELLHIG

it's

Fan Motors, all kinds, all prices, ;2 mm

Electric Toy Eiectric Ratlways,
We  Electrical Books

Necktle and Cap Lights.....
Battery Table Lamps....ccussnnnas
Carriage and Bloyo ung
Lanterns and Pocket Lights......
Baltary Motors and Fans..........
Elactrie Door Bells Gomplﬂmu .
Telephonoea Complete. .
Telograph Outfita Complete. .
1800 Madical Batterlea .
$12.00 Elpctric Balt with Bn.upenlm,. v
0ynamos and Motors.............. L00t0 mmm
Gas and Gasollos Engines........ 300t 140000

We Undersell All. Want Agents,
Catalogue Free

OHIO0O ELECTRIC WORKHKS,

Claveland, Ohio.

. |
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CLEVELAND, OHIO.

A

ELECTRIC SHOM K TREATMENT.—There has
been a large demand for extra copies of our March
issne which contains the detailed article on how to
treat cases of electrle shock. The following letter
is o snmple of many received: *“Send me two ex-
tra copies of the March Pop. I !ntend to cut out
the article on ‘“Treatment of Those Shocked by
Electricity,' have It framed and hung in the power
hoase.—A. G. Carpenter, Foreman Electrie Power
Houose, Bakersfield, Cal"™

-

FIFTY-CENT ROOK WORTH $50.—1t iz not
often that a 50-cent book is valued at one hundred
times irs price, but we have had many letters ke
the following: ““Inclosed find 50e¢ in stamps, for a
Popular Mechanies 1905 Shop Notes. Received
vour 1906 copy which could not be hought for $50
if T could not replace It. Yours truly, A. J. Dree-
sen, Whiting, Ind.”

WE WILL SEND THIS

MACNETO
ENCGINE

Pnatﬁsalid to_any Address in the
nited States

EXPRESS PAID FOR D EDC

Upon recelpt of price shown, we
will send any of the followin aﬂi
cles, all charges pre pai

Partaof MagnetoEngineas abuva,
ready to assemble..... G5c

Miniature Incandescent Eatte:s Lamps, any style,
vollage or AMPerage. .. ccavveses

Laminated Motor, wit

PATENT *ENDING

TR EE R

plnmu read}' to rununl: on

Cars T EssmARREAE L =]
Laminated Motor Parts, rendy to assem ble, . 5

Wireless Telegraph Outfit, complete, { .D b N.Y. .lﬂ Dﬂ

Electric Railways.evsss ssessnsans “. 2 ﬂ to gﬂ.ﬂﬂ
Electric Boats.......... and 10.00
We sell Parts of Electric T::-rs. w: Vheels, Axles,

Brushes, Trucks, Commutators, etc., etc., Above are
Epﬂclnl Prices to PoPuLAR I'-lxc’mmu:s readers only.

e
T "

Gl ﬂl::'n:l!n .00 Locomotive ﬂﬂlﬂﬁﬁ“‘lﬂnﬁ Headl |Elt-
CATALOGUE FREE order for any o
artirles.  Agents Wanted.

NEW YORK ELECTRIC WORKS, %328 vame>

FPlease mention Popular Mechanles when writing to advertisers



THE 1906
POPULAR MECHANICS

SHOP NOTES

This is Vol. Il in our Shop

Notes Series

228 Pages-—-667 Articles--Over I
goo Illustrations

A Gold Mine of Information---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Department
ot 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. L.

200 Pages-385 Illust’s.

Contains Nothing Found
In the 1906 Edition

| Price 50 cents, Postpaid

These two books are invaluable to

any one interested in mechanics,

Will save you time and money
every day.

For Sale by All Newsdealers
or address the publishers,

Popular Mechanics
JOURNAL BUILDING
CHICAGO

;

Belf-Inking—Automatic
Reliable—Durabls

The only practical, portahle,
self-Inking antomaric time stamp,
It prints direct from type the
exact month, day., hour and
minute on any surface whera a
pelf-inking etamp will print. En-
thuslastically endorsed wherever
weed. It 18 slmple, darable and
accurate, Guaranteed for one
year—last for years,

Pays for itself in

one month
in preventing delays and disputes
1 For recording the recelpt and
B delivery of correspondence, or-
§ dergs, telegrame, Involees,
merchandlss, and for factory cost
Bystema, ti employees, It 1s
upegualed.

Write for fres iliostrated de-
seriptve booklet “The Husiness
Man's Time Baver,' editlon O,
Testimoulals from firms who have
e ueed oor numlp for several wn

¥ E[I:FE rbp-ec!al en Day Free Trial

May 15th, 16086

95 Liberty 8t,  N.Y. ity

Bales Agenfs in all
principal cilies

g u
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I_;i..."ﬂ FRITZ & GOELDEL MFG. CO.,
m==F 90 Alabama Btreet, Grand Rapids, Mich,

rawing Instruments
and Materials

MOST COMPLETE ASSORTMENT
ALL GOODS WARRANTED
Richter Instruments of Frecision

MNona better. Thelr mechanioal
merits challenge criticism.

Blue Print Papers, Yandyke Solar FPaper
Write for Catalogue "'FP," 416 pagea

EUGENE DIETZGEN Co.

181 Moaroe St., BI9=121W. 2345t
Chicage s Mew York -

14 First Street, 145 Baronme St

San Franciseo MNew Orlean

Tleass mentlon Popular Mechanles when writing to ndvertisers



100 < PROFIT

and more is being made In
NEVADA MININC STOCKS
Greatest excitement slnee 1849, Manhattan, Bullfrog, Gold- |

fleld and Tonopah districts are all booming., People who know
this new mining country and exlsting condltions say the boom
has only just begun. Now 18 your time to buy for Iﬂ.rEB profdts
before prices go up on the jump and get too high. We know
of one very promiging stock that ean be had at 25 ct2. per ghare
if honght at onece. The allotment offered at this price is small
and will ne doubt be snapped up gquickly, as the&ruﬂ}mtu BRI
good to make 100 per cent profit or more within 80 days. Other
ptocks from 5 ete, to 50 cta. per share. Bend for free lllustrated
Nevada progpectus, maps and foll information.

UNION SECURITY CO.,
481 Caff Bldg., CHICACO, ILL.

- |
I The season 1s here £o I

f ; )

Get started early.
$40 to $75
A WEEHR

Oan e made with one of
thesa

§team Peanut Roasters
and Corn Poppers

S. DUNBAR & CO.

16-18 No. Desplalnes Bt.
CHICAGO-

Catalog Free.

=== r

| WILL MAKE YOU
PROSPEROUS

If yom are honest and ambitions write me today,
Ko matter where you live or whai your cccupation has
been, 1 will teach you the Heal Estate business by
mail; appoint you Specinl Ropresantative of my Com.
pany in your town;: start you in s profitable businass
of your own, and help you moke big money st once,

Unusual opportunity for mea without capifal to bes
come Indepeadent Ffor life.  Valoahle book and Foll
particulars free. Wrlte today. Address nearest office.

EDWIN E. HMARDEN, Pres't
Mational Co-Operative Realty Co.,

1484 Athenasum Bullding, CHICAGO.
1484 Maryland ﬂulldlh;., Washington, D. C.

KEUFFEL & ESSER COMPANY

OF NEW YORK 1

i11 East Madison Street Chicago

DRAWING MATERIAI S
SURVEYING INSTRUMENTS

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

ALMORTH’S IMPROVED
DRAFTSMAN’S PROTRACTOR

Any number of radical lines can be drawn by slmply
revolving instrument.

Bold st dealors, or sent postpaid to any address on receipt of price. W

Neptune Mig. Co., 7 Needham, Mass,

The *UNIvERSAL” Fountain Draughting Pen

Economy is the keynote of modern methods. To use this pen means
gconomy of time and energy, turning drodgery into real pleasurs,
Nomaore stopping to fitl. Wil not ﬂu, Bent on l‘pprﬂ'l'il.

rite for special introduetory offer.

SMITH & STOKES C0. ™ ok o Batiaimg - PHILADELPHIA, PA

Bars vou ars, boyi. A malalllsn pln of Fooy Srasdps,
Esmaiifully shameled s oolors. Everyoss will netles
it an yoor lapsl sod iry is get & closer ook st (5. Al
you hwes bo do 8 do press the bulbe-Fray Grasdps will Asisk  ths

GRANDPA'S * -5
; = Bilve ons, Wil squirt ﬂ-‘l'ull.
i N Orssiest  jede owi. Drdsr sss to-duy, mnd  fosd wll  yeur
i Friends, Bant pratpaid for 15 canin, or Faxy
s m e = LATEST
AMERICAN SUPPLY CO.
634 E. Minnehaha Street, St Paul, Minn.

TO PROVE that Daus’ #Tip Top™ is
ook~ the best and simplest device for mak-
b ing 100 coples from pen-writien
and 50 copies from typewritten ori-
ginal, we will ship eomplete dupli-
eator, cap size, withont deposit
\ E:ft“n.f?i i;l; dﬂfﬂ-;rtriﬂl.
- ice 37, 55 trade
. bl Jiscount of 3347, op $5 I'E-t
THE FELIX 5. K. DAUS DUPLICATOR CO.=
Daus Building, 111 John 5t., New York Citsr

The Ready Draughting Instrument, $1.00

Our offer to return the money sent us, If not satisfactory, has never yet been accepted,

bundreds of satisfied users 0f The Ready Draughting Instrument. Nothing but words of praise for this
instrument, which can be carried in the I‘u:r.ket.. and yet angswers every purpose of
draughting tools. Anyone who has an inclin
admirable device, wonderful through its extreme simplicity. Made of extra grade aluminum,
highly polished, only S§1.000, postpaid, with complete directions, and money back if you want it.

Ready Manufacturing Co., 604 Livingston Bldg., Rochester, N.Y.

‘This means

| the regular
ation to drawshould at once possess themselves of this




The Technical World

Magazine

The Technical World Magazine is a new magazine with a new field; it is

fa?ine way over t :e heads of ordinary 1:1:0{:!&, but a
live, useful and intensely interesting monthly magazine that appeals |
intelligent man and woman who wants to know HOW and WHY things are
done. It takes the possibilities of engineering and the romances of invention
as a basis for stories that are more fas.-:inatin% than fiction, and yet as instruct
e everyday things that everys=

not a dry, scientific ma

ive as a course of home study. 1t explainst
M{lwants to know in a simple, entertaining way,

you will fill out the Coupon and mail it to us with a dollar bill before
July 15 we will send you The Technical World Magazine every month for
twelve months and your choice of the hand-books listed in the Coupon.

H you find you don't want the magazine, just ask for your money
back any time before you receive the 3rd number and keep both the
magazine and the hand-book for your trouble. That's fair, Isn't it?

We could not afford to do this if we did not have confidence in the merit
We have taken ten thousand new subscriptions during the
last two months on these terms without being called on to refund a single

of the magazine,

dollar.

We have been able to secure a special edition of these valuable hand-
books, which are on a wide ramﬁe of useful subjects. They are handsomely
uckram. They contain from 64 to 96 pages

each and are full of practical valuable information on the subjects treated. :
Each hand-book has been written by an acknowledged authority and _is pr-:ul:uscl}' illns-
rawings, etc., and contain valuable

and substantially bound in art

trated with full page diagrams, hali-tone cuts, line drs
tables, formulas, “*short cuts," etc. Size of page Tx9 inches.

GAS AND OIL ENGIN ES

—

e L PO == MLALL TO=DAY ey

TECHNICAL WORLD MAGAZINE
3315 Armour Ave., Chicago, lll.

In neenrdancs with specinl offer,
I enclose the sum of INE DOLLAR,
for whicth send me your magazine
for one year and the hand-book
indicated Ly “X" in list below,

s toevery

Kame.....

Gas and (M1 Engines

Frechand Drawing

Yalve Beitlng

Elecirle Wiring

Managerment Electrie Ma-
lhl-rr;

Bteam Pamps

Blorage Hatteries

Hydroulics

Eleetrie Rallways

Elecirie Lighting

Telephone Instromenia
nnid Batteries

Telegraphy

Indieniors

Telephone Line Construes
tion

WANTED:

where. Easy work and big pay.
$6.00 a day.

For particulars address,

We want a live, energetic man to solicit subscriptions everys=
Many solicitors are earning

TECHNICAL WORLD MAGAZINE, Chicago |

Refrigeration
Ferspeetive ]'lrl'-i-,;
Fritern Naking
Mechanieal Drawing

The Stram Englue
Top, Meck, f-04,

Davy’s Automatic
Safety Fire Escape

EST, Safest and f
cheapest LIFE |
SAVER ever pro- |
duced.
Equally suitable for In-

valid or Acrobat. e e
Simple to operate. ®

Can be used on resi- |
dences, sky-scrapers and
in fact all kinds of build-
ings. '
If you have any doubts
we will convince you by |
demonstrating, at your
request.

RESPONSIBLE REPRESENTATIVES
WANTED IN ALL CITIES,

WRITE AT ONCE and secure a good
business,

The Automatic Fire Escape Co.
MOHAWK, N. Y.

Amusement ﬂuiﬁﬂer_s\

And Manufacturers

TWENTIETH CENTURY MERRY-G0-ROUNDS
STEAM RIDING GALLERIES
MINIATURE RAILWAYS

RAZZLE DAZZLE PARK SWINGS

STRIKING MACHINES, ETC.

q

The greatest favorite on the market. With this machine
there are no stakes to drive or guy lines to bother with,
welghs 5,000 [bs. less, takes less gpace and seats more people
than the old style machine: can be get on any floor or pave-
ment without Injury to either, nnd can be set up or taken
down in lees time than any other machine,

HERSCHELL-SPILLMAN CO.,
. for North Tonawanda, N. Y.

Catalogue P.
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=ALNA INUVOLNTY F“EE

and S8UIT CASE
Guaranteed Value, $7.00 Cash

e To Introduce our famous made-to-messure
custom talloring, we make this unequaled offer
of s genuine Cheviot or Cassimerse Suit

made to your messure in the
L ame  latest style; well s 98
n {f0 made and durally

AN L

trimmed, for only

Equal to your local tailor's #15.00
gult,and give you & palrof French
Worsted Trousers and a hand-
some gentleman's or ladles® siza
dress sult case FREE.

You Do Not Pay Us One Cent

mntilyon have recelved sult, tried it
on In your home, and found 1t a per-
fect fit and exactly as represented,
and worth at least 815.00.

Write for Free Samples of
our newest woolens for Spring and Summer
wear, from which we make our §7.98 suita,
fashlons, eelf-measurement chart, tape and
full particulars. Send no money.

THE GENTS’
COMPLETE
OUTFITTING
COMPANY

Dept. E-308
Z42-244 Market
Street, Chicago.
Ref.: Royal Trust Co.

Bank, Chisago. Cop-
ital and Surplus,
$1,000,000.00,

“THE CHICAGO”

AUTOMATIC TEMPERATURE

REGULATOR

The best device for controlling your Furs
nace, Hot Water or Steam Boiler Tt is auto-

matic and a fuel saver, Easily installed,

Time-Set
Attachment

Is a device which
we attach to our
Re tor in or-
der that when the
purchaser does
not want to main-
tain the reg-
ular temperature
during the night,
but wants it to be-
cOme wWarmer to=-
wards morning, he
canset the Artach-
ment 80 that it
will automatically
adjust the drafts
at any given time.
It ia contained in
4 cabinet and set
in the same man-
ner a8 an alarm
cleck, but it has
not an alarm.

Write for Prices and Further Particulars.

CHICAGO HEAT REGULATOR CO.
40 Dearborn Street, Chicago.

Tﬂ'E mate for beauty should be a

man and her adornment, a

diamond. JMnswer her silent, pers

sistent, ardent wish. Make up vour
mind to act forthwith,

Let us send vou 2 heautiful dia-
mond (a half carat is just the size
that satisfies). You do not need to
consult your pocket-book. Pay

now and then.

Our liberal plan will at the
same time enable you to get a

diamond for vourself as well.
BEO-$15 CASH-* Send first payvment with order,
%8, PER or if you prefer, we'll ship diamond
MENTH. = C. 0. D §1600, subject to your

examination,

Our Catalog will interest you whether
ready to buy or not. It tells how to judge
diamonds; names eight different qualities and
gives weights with pricea of same, Besides,
watch cases and movements are separately
priced. Write today for this waluable FREE

Catalog No. V7l.
0Sep

H:&-I'bert‘ L' &Co.

215 (V71) State Street,
Established 1882

DIAMOND'
IMPORTERS
Watches, Jewolry

CHICAGO

THE LATEST SCIENTIFIC DISCOVERY

Eright, sparkling. beautiful. For brilliane

t.hugequnl the genuine, standing nll test an
uzzle sxperts. One twentieth the expense.

%_Hnt free with privilege of examination.
or partliculars, prices, ate., address

THE R. GREGO MFG. & IMPT, CO
Dept H, 201 E. Yan Buren Street, = Chicago, 1L

ORNAMENTAL FENCES

Iron or Wire, (% ~~ The finest at lowest
built to prices. Batisfac-
your order, -tion guaranteed.

En " Write our factory.
Fm Fence Co., 304 5. Senate, Indianapolis, Ind.

Plumbing Supplies

AT WHOLESALE

Sl If you need anything In my line,
R and wish to

Save Money
on every article, write for my frea
{llustrated Catalog. Shipments
prompily mads froll 8 Yery comn-
pleta stock of new latest pattarn

oode. Small orders are 8s care-

ully handled as largs ones.

B. P, KAROL, 235 W. Harrison St., Chicago, Il

Flease mention Popular Mechanies when writing to advertisers




SMALL

REFRIGERATING PLANTS

¥FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY inthe
way of a small electrically operated refrigerating
machine for the household which may be used for
supplying a refrigerator box with dry cold air, and
also for the purpose of manufacturing ice from ster=
ilized or otherwise purified water, e machine has
arefrigerating capacity equal to the melts

uﬁ or the use of Enﬂround- of ice aday.
It is automatic and is as free from coms=
plications as it is possible to make a machine of
this character. Itis installed on the same base
as the refrigerator, becoming part of it, so that the
entire plantis shigp:d as a unit, it being onl
necessary to connect the power and water when it
is ready to operate.

The machine is especially adapted to motor drive, and ma_\l-; be operated by a one-half
horsespower electric motor, any motive power however may be employed. hen operated for
10 or 12 hours each day it will manufacture 10 pounds of hygienic ice, besides refrigerating
two storage compartments to a temperature of thirty-five to thirty-eight degrees Fahrenheit. You secure
lower and more even temperatures at less cost than using ice.

Manufactured by the

E. E. SAVAGE |BRUNSWICK REFRIGERATING
Western Representative c 0 H P A N Y

40 Dearborn St.,, CHICAGO NEW BRUNSWICH, N. J.

Clean House With Al

== r—— Over 55 Companies
- operating
Thurman Patents

COUNTRY HOME LIGHTING

Made effective, easy and & to 75 por cent cheaper
than kerosene, gas or electrie lighits by wsing our

BRILLIANT

Head Light ﬁa{;?)line Lamps

They can be used anywhere by anyone for

an , business or houss use, in or oot
dogr? Hrﬂr 100,000 in daeily oee during the

last § years. Every lamp guaramteed. Write
for P, M. catalog, it tells all abont them and
our Gasoline Bystems.

BRILLIANT GAS LANP CO,
42 State St. Chicago, Ill1.

BUY A LIFE

subscriotion to PopuLar MEcHaANICS by paying
£10. This entitles you to a full paid subscrip-

;

LNYITT148
TNV 001

in America,

and as many more in
Canada, England,
and Europe,

FRE CATALOGUE

tion as long as you live - General Compressed Air House Cleaning Co,
FIVE YEARS $3 ST. LOUILS, U. S. A,
i § Manufactorers of the Celebrated Thurmaon direct-con=

C|_r' send $3r which will pay for the magazlnn nl'qh.-dtl"lil.h:l'-]lwv-" I]T_i\'l'ﬂ .’si.r(.‘umprz-mnrn lnl—qﬁliln.m:.'
five years Poeonmatic Toola, Ete.

FOR TWO NEW MAGAZINE OFFER, 0 cvroriunities are pre-
‘.-"EE“'H" 5Ub55l'iptjﬂﬂ5 we will send you a copy ducts than any other fleld. The Monlhly -.]I--rllllli.t'..:nGQN‘ERIE;EHH [5-:.:
free for one year recognized authority. $1.00 a yoar, 10c. per copy.:

POPULAR MECHANICS CONCRETE PUBLISHING COMPANY

40 Home Bank Bullding, Detroit, Mich.

YOUR OWN ELECTRIC LIGHT PLANT.

We hnve completo outfita for residences of any size, summer homes, camps, hotels, achools,
launches, yachts, ete. Every detail ineluded; very best material; absolutely practical. Bo
gimple nowslectrician required. Light all the time, as storage battery included. Gas, Gaso-

line or Steam enginea used give plenty of power for pumping woater, sawing wood, refrigera-
tion, ete. 'We would like to send every reader of Popular Mechanics who is likely to be
interested onr new 6-page Catalogue describing over 130 different ootfits. Address

Elsetrie Light Department

" RICHARDSON ENGINEERING CO., Hartford, Conn.
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What the Inventors are Doing

NEW AUTO BODY.—This is a new design for
an inexpensive auto body in which the rear seat

iz suspended on the principle of the old mountain
coach body.
— -

ADJUSTABLE DOOR
HANGER.—The ald barn door
trouble will probably be solved
by this device, as the hanger
may be adjusted both verti-
cally and laterally, by means
of the nut at the bottom, and
the =et screw at the middle.
If the door sticks at the bot-
tom the nut is tightened, and
if it binds on one side the set
screw is either tightened or
loosened, depending on whick
gide binds,
L e

AUTOMATIC CHAIN
DRILLING ATTACHMENT.—
This device will be of great
service to machinists, plumb-
ers, steamfitters and other
mechanics, who find it neces-
sy to use a breast drill. The
old method of applying bodily
pressure s done away with,
and in its place an automatic
feed pressure is  introduced,
which depends on the opera-
tion of two small gears, en-
cloged In the case at the top.
These gears have 23 and 24
teeth respectively, and act like
a differential hoist, thereby
glowly feeding the drill into
the work. The chain s used
for holding the work, and ean
quickly be adjusted by means
of the notches which hold it.

PORTABLE VULCANIZ-
ER.—An automobile equip-
ped with this device would
not be delaved very long In
case the tire became punc-
o|ltured, as the wvulcanizer is
designed for roadside appli-
cation to a tire on the wheel,
The body is made of aluminum and is provided
with a recess for holding a thermometer. A gaso-
line burner furnishes the hezt required and is sup-
plied by means of a small tank as shown.

TURNDOWN INCAMDES-
CENT LAMP.—By pulling
disc marked “bright" the
large filament is thrown in
circult, and by pulling the
one marked “dim,"" the small
filament receives the cur-
rent. The small filament
gives just sufficient light to
distinguish the location of
the warious articles in a
room, thus enabling a person
to advance to the light without fear of stumbling
over anything. It has been found very useful for
halls, bath-rooms, sick-rooms, ete.

——— o - —

SELF-HEATING HAIR-CURLER.—The strands
of hair are wrapped on small metal tubes, as many
as necessary, and fastened in place by means of

-

gspring clamps. The rubber end of curler is then
inserted In each tube in turn so that the handle
catches, and the small wheel on the curler is
turned untll the friction heats the tube and the
hair wrapped on it,

—_—

FUNNEL FOR FILLING
TANKSE AND BARRELS.—As
the tank, barrel, keg or can is
being filled with gasoline or any
other liguid a bulb in a heavy
glass tube from the pipe of the
funnel rises and can be seen
from both the inside and out-
side, so that there is no danger
of waste or overflow, A splash guard and selve
are provided also., Not necessary to watch the
bung-hole, ag of old—a glance at the funnel tells
it all.

— > -———

ELECTRIC VENTILATOR.—Operated by a small
electric motor contained in the case, with the fan.
Afr 18 drawn in through
a screen which removes
5 all dust and dirt, and on
entering the ventilator
strikes a basin of water
which cools and moistens
the alr. For sick rooms
amall pieces of ice can be
put in the water or any desired disinfectant. If
dry alr is desired instead of the water or ice, use
lime, which Is a rapid absorber of moisture.
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Get the Invention of the Twentieth Century

Mac]ﬁnists

Tool Makers

Pattern Malt:rs
For Draughtamen
lectri-
clans
Ev:r;sr-

A Tuul C]:u:at Fuﬂ Size
In your

Vq:ut Pﬂﬂkﬂt

Always at hand
NEVER

A New Scientific, yet Simple Device for taking measurements

THE WIET-GOETHE COMBINATION GAUGE

Combining in one instrument

AN OUTSIDE CALIPER A STRAIGHT-EDGE A TRY SQUARE
AN INSIDE CALIPER AN ANGLE EDGE A CENTER SQUARE 1
A DIVIDER A DEPTH GAUGE AN ANGLE PROTRACTOR

A Center Gnug‘c and many other combinations too numerous to mention,
.ﬁ.lﬂ:nug‘h this is easily the most convenient and most useful tool ever mvent:d F R E E
for a limited time you may obtl.m it abaulut:l'y' —- e o

Were you ever, while porforming some mechanical work, confronted by almost in:urmmmlnllh difficulties becsuse you did not have the proper

tools to take measurenents?
GET THIS WONDERFUL GAUGE

Made of superior steol, thoroughly tested as to its acenracy, no expense spared on workmanship or material. Constant and novel uses under all ciroum®
stances. Solves all the different and difieult problemsin shops and elsewhers, Complets in neat Leatheretie case with Metal Trimmings.

$1.00 SPECIAL OFFER

T{l increase tl'lc Sul:scﬂptmn Lists te our Mnntlily Iﬂurml :,-"//
“onEH“ HAEHIHEHT The foundation of eivilization rests on inventions of new machinery. To keep abreast ,.-'I,’J/f :
— e 2 of mechanical progress shonld be the aim of every intelligent man, Our publica- <« 7
tlon keeps you informed, and it {s written go all can understand it, apd the best {llustrater of its class. -~
MODERN MACHINERY COSTS ONLY ONE DOLLAR A YEAR

We want to get you etarted reading this paper regularly, and therefore make vou this offer:
Bend us your snbacription and at once, enclosing $1.00, and we will mail you MODERN hiACHI'NEE‘.E'/
P

every month for one year and a WIET-GOETHE COMBINATION GAUGE FREE at once. If not just |
a8 represented, send the gange right back apd we will refund your money, Don't delay accepting . MODERN HACHTHERY
UBLISHING CO.

this proposition; write today. Remember, money hack tomorrow if dissatisfied,
If you are at present a subscriber to MODERN MACHIN ERY yvou may take advantage of our ,@
offer, and we will extend your subseription one year ahead from present date of explration. 1333 Eﬂﬂﬂlll? BEE].E.. ['.llll:ﬂm:l g
Date. .
GENTLE Nl""l —-}’nn'lwd jh'.ul l] i, El:-r X

which pleass send me MODERN MACHINERY

Mudcrn Mac]:inery Pu]:llishing Cﬂ. :,.—;'Z'E} for one yesr, and also send e one WIET.

. GOETHE COMBINATION GAUGE FREE, as ad-
& 7 7 vertised in Popular Mechanies. It is understood -

13‘33 Secur{t}? Buﬂdl'.ng. '__,";,’#,/ that if I am dissatisfled 1 may return the gauge

CHICAGO. : « ILLINOIS -~ |

Mol o




Suppose YOU Were
Discharged

Could you get another job? Would

you have to take anything you could
get at whatever they would pay? Or
do vou possess the special training that
qualifies you for a good position and a
good salary wherever you go?

The value of a man’s labor depends
upon his knowledge of his trade, If

OU are held down to an inferior posi-
tion by lack of such knowledge, your
salvation lies in the coupon below,
Mark it and mail it to the fnfernational
Correspondence Schools, and they will
tell how they can provide you, in your
spare time and without any conditions
hard for you to meet, with the training
that will secure you a better position,
increased earnings, and a happy future,

Lsn't such an offer worth investigating?

‘EE A R S AR R SRS E R R EEREEEEEEELE I

International Correspondence Schools
Box 872, Scranton, Pa.

Please explain, without further obligation on my
part, how | can qualily for a larger salary in
the position before which I have marked X.

“Want" and “For Sale” Ads. 3 cents per word,
payable in advance. Replies may be sent to a
number care Popular Mechanics, and will be for-
warded without extra charge.

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of
Motoring ; the original automobile school in Chicago.
One hundred and eighty graduates the past year, to
whom we refer upon request, Auntomobile owners,
prospective buyers and young men wanting to become
expert chanffeurs will save a great deal of money and
a lot of worry by studying the mechanlsm, ecare and
repalr of gasoline automobliles, In our shop, where all

arts are open so you can see how they are made, and
ow they operate, We give thorough and practical
instruction. Competent chauffenrs supplied. Address,
Chicago School of Motoring, Dept. B., 264 Michigan
Ave., Chicago, Il

FOR SALE—Four-passenger Pope-Tribune automo-
hile, 1905 model ; has never been ran 50 miles and
has proved entirely satisfactory; me reasonable offer
refused. Address R, E. Exchange, New London, Conn.

WANTED TO THBADE—A motorcycle, nearly new,
worth $150, for a lathe, 13 or 14 In., Barnes pre-
ferred. Address G602, care Popular Mechanics.

T EKL.‘H.&NHE:-&%TUH typewriter, mnearly new,
for motorcycle attachment in good condition. W. M.
Henry, 801 Cypress Ave,, Moundsville, W. Va,

FOR BSALE—Light runabout, new top, good tires,
legs power. Cheap if taken quickly. Roy Richard-
gon, Alexis, TIL

CONSULTATION—Explicit advice given by gas
engine expert. Prompt, efficient service; fee mod-
erate. Address Speclalist, eare Popular Mechanies.

WANTED—Motor for motorcycle, not less than 2
horsepower ; will trade real estate In a coming ofl
town. Geo, Trine, Paulding, Ohio,

LET THE ENGINE DO THE WORK—Write for
literature on our attachable motoreyele ontfits. They
il{t wny bicycle. Bhaw Mfg. Co., Dept. B., Galesburg,

an.

BUSINESS CHANCES.

FOR SALE—1,100 acres pine tlmber ; modern mill ;
new matrhluerrj{: cheap. Inguire J. J. Patterson,
Eagleville, Modoe county, Cal.
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Rookkesper
Stenographer
Advertisement Writer
Show-Card Wrelter
Window Trlmmer
Ornamental Desligner
Illustrator

e MIill Supt.
Electrician
Electrical Engineer
Gas Eagineer

Mechanical Draftsman
Telephone Engincer

Electric-Lighting Supt.

Mechanical Englneer
Sarveyor

Siatlonary Englneer
Civil Engineer
Building Contractor
Architectoral Drafts.
Architect

Structural Engineer
Bridge Engincer
Mining Eogincer

Name

Street and No.

Cliy

State
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FOR SALE—Only laundry in county seat. Heasons
for selling, poor health. Address Miss Minnle An-
derson, Knox, Ind.

WHY WORK FOR OTHERS?—Start a business of
your own right at home during your spare time. Our
book, “Business Opportunities,” will enable any intelli-
gent person to establish a munei,r-making usiness,
either with or without capital. Price, $1.00. Special
introductory price, only 50 cents. Money back if you
are l:_lft pleased, G. L. Patterson & Co., Chicago, 1L

FOR SALE—A first-class repair shop in good town.
_A_Eltlreﬁﬂ Lock Box 254, Perry, la.

FOR SALE—Electric lighting plant, complete with
16 H. P. Falrbanks, Morse & Co, gasoline engine and
200-light dynamo ; good ns new, he Brauer Acety-
lene Lighting Co., Marshalltown, Ia.

A FEW DOLLARS will start a prosperous mail or-
der business; we furnish catalogues and everything

nﬂcessar{t by our easy method failure Impossible.
Milburn-Hicks, 358 Dearborn 8t., Chlcago.

BLACKSMITHS.

GOOD BLACKSMITHR ARE SCANCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes first of all professions or
trades. The smith must make the tools first of all
from the surgeon to the zafe blower, by using Toy's
Treatise on new steels nxpla!n‘:uig how to work them
with 75 mew methods for working all difficult jobs.
Ten reaelrts for making your own compounds for
welding different * inds of steel solid. Theirmite weld-
ing fully explalpea: also two colored tool tempering
charts ; chart A explains all annealing and harden-
Ing: Chart B explains both scientific and plaln tem-
pering to a standard. All the above for $1.00. Val-
uable samples free. W. M. Toy, Sidney, Ohio.




EDUCATIONAL.

GOOD CHANCE TO LEARN TELEGRAPHY—
“Fun with Telegraphy" is a complete learner's out-
fit, including key, sounder, wires and book of instrue-
tions. [P'rice, postpaid, only 50c: with dry Imtmr,}',
Gic. Nicely mounted and very loud. Catalogue P
explains thls and other remarkable offers. Thomas
M. Bt. John, 848 Ninth Awve., New York.

TELEGRAPHY —Circular free. Wonderful auto-
matic teacher ; five styles, £2 and up. Omnigraph Co.,
Dept. J., 89 Cortlandt street, New York.

BSTART A MIRROR FACTORY—We teach and trust
ou. #Hample and particulars, 10¢ (none without).
fullinger's Mirror BEchool, Francesville, Ind.

PAID-UP COURSE In stenography in I. C. 8,
with bound wvolumes, exchange for attachable motor
outfit for bicycle, or what have you? Thomas .J.
Hibson, 276 Oak 8t., New Haven, Conn.

FOR SALE—Cheap, paid-up 1. C. 8. “Sheet Metal
Pattern Drafting” course. Thos., Lundstrom, 47
Hamllton Ave., Indianapolis, Ind.

FOR SALE—I. C. 8, complete mechanical drawing
course ; cost £59.00, will sell for £45.00. R. A.
Garstang, Duven;?_u:ll:_t. Towa.

FOR SALE OR TREADE—An International Schoal
course in mechanical drawing. 8. B. Hollman, Battle
Creek, Mich.

PLUMBING BCHOOL—We teach you the plumbing
trade. Pays best wages, insures steady work, makes
on  independent. Write today. Plumbing School,

Inneapolizs, Minn. _

“LETTERING,” 25c;: “TINTING,” 30c. Diimen-
gions of DPipe, Fittings and Valves, 50e¢. *“*Wireless
Telegraphy,” 30c. Browning Press, Collinwood, O.

FOR SALE—I. C. 8. course in Surveying and
anﬁgﬂng. Cost $45.00, will sell for £30.00 cash.
R. E. Van Clse, Otego, N. X.

INVENTORS—If you are an inventor, send for
our free Booklet B, econtaining a list of “What to
Invent and What to Aveoid;" “IPatent Facts wvs. Pat-
ent Fancies,” and *““The Inventor's Harvest Season.'

CASTINGS FOR BUILDING a 2x4 steam englne,
to builld a lathe out of an old sewing machine,
countershaft and a small steam turbine. geﬂd stamp
for deseription. No catalogue. Salineville Model &
Machine Works, Salineville, 0.

FOR BALE—Gasoline launch, 18 ft., torpedo stern,
7 H. P. double cyllnder engine, reversible propeller ;
will carry 10 persons. Everything in first-class con-
dition. First check for $150 takes it. J. E. L., 24
Thayer 8St., Jamestown, N. Y.

COMPLETE WATER POWER PLANT—S8 to 10
volts for £7.00, worth $9.00, E. R. Alexander, 1221
East North Ave., Baltimore, Md.

WE HAVE CASTINGS to build a complete piece
of miniature artlllery, for yachts and celebration
purposes, Build it yourself, or, iIf you like, we will
build one for you. Castings brass or steel. This
yacht cannon is a miniature of the 9in. cannon
used by the T. 8. on board the T. 8. 8. Frigate
Brooklyn at New Orleans and Moblle Bay battles
durlng the elvil war. Blue prints, 25¢ each. No
catalogue. No order accepted after the 20th of June.
Enclose gstamp; mno postals answered., Salineville
Model & Machine Works, Sallneville, O.

FOR SALE—Iron planer, 20x20, 5-ft. bed. Cheap,
fair condilton. Zed Jarvis, Dowaglae, Mich.

FOR BALE—One new 2 H. P. International Har-
vesting Co. gasollpne engine; good puller and slick
runner and in fine econdition. Vertleal type. C. C.
Danford, Ethel, Ohio.

FOR SALE—2 H. P. statlonary gasoline engine.
Patterns and castings. On account other business,
will sell at half price. J. F. Schulz, Box 176, North
Chicago, I11.

FOR BALE—Complete outfit for making cement or
concrete building blocks: also a steam automobile
cheap. E. A. Wright, Canton, Ohijo.

KEROSENE ENGINES—A gallon of kerosene costs
12 cents:; a gallon of gasollne, 14 cents. The Kero-
sene engine will do more work; it is the comling
POWer. i1l pay you to at least study the subject.
Full details on request. Write B. H. 8., care
ular Mechanies,

FOR SALE—10-in. screw cutting lathes at whole-
gale: also tools. Send 10 cents for set of Magic Rolls
to Tibbetts, Putnam, Conn.

Address Patent Pureau, Iopular Mechanics, 160
Washington 8t., Chicago.
FOR SALE.

BARGAINS IN MACHINEHRY AND TOOLS—Six-
horsepower Brown-Cochran gasoline engine, new;
G-inch H. B. Smith Co.'s wood planer or jointer,
£50.00 ; Houston power mortiser, $50.00; foot power
mortiser, $10.00 ; wood boring machine, $12.00;: hand
or power post drill press and chuck, $18.00; twenty-
light one horsepower and light motor, £40.00: foot
or power Barnes former, fifteen knives, £20.00: hand
or power portable forge, $10.00; and lots of others.
For deseriptive price list of machinery and tools
address 1257, Popular Mechanics.

FOR SALE OR TllADE—-ﬂchmnl}r-ﬂPgﬂd sailboat,
281 ft., by O ft. beam : earavel bullt, of the best ma-
terfal, in fine condition; want automoblle. Address
G601, care Popuolar Mechanics.

FOR SALE OR EXCHANGE—One Conn solo B-flat
cornet. One Conn E-flat cornet; one tenor trom-
bone. Want cash, camera, gasoline engine, tools or
what you have. Ed. Haughey, Camden, Mich.

FOR SBALE OR EXCHANGE—Twno microscopes,
valued at £300.00 and £200.00 and a complete outfit
of surgicral instruments. FPrefer to exchange for
standard gasoline runabout. Address for information,
Room D, 1 High 8t., Worcester, Mass.

EMERY GRINDER HEAD with tight and loose
pulleys and rests; will carry two 8-In. wheels: com-
plete, $6.00. 8Set of Dnstlnga with drawings and all
material to bulld, £2.25. end stamp for circular.
Salineville Model & Machine Works, Salineville, O,

FOR SALE—1,000) steam and water
each. BSend for list to J. L. Lucas, 2
port, Conn.

auges at £$1.00
ox 8t., Bridge-

WANTED.

“THE NOVELTY NEWS"—AN IDEAL ILLUS-
TRATED NOVELTY TRADE NEWSPAPER. Espe-
clally waluable to Manufacturers’ Agents, Manufac-

turers and Dealers in Novelties, Mail Order, or any-
one desiring to keep In touch with all kinds of money-
making movelties. Trial 3 months, ten cents. *“The
Novelty News Co.," 604, No. 171 Washington 8t.,
Chicago.

WANTED—10 or 12 H. P. marine engine,
trade Locomoblle in good order: fine steamer.
E. C. Snyder, North Germantown, N. Y.

WANTED—A bundred firemen and brakemen on
Illinole and other railroads. Experience unnecessary.
Firemen, %100, become englneers and earn  $200
monthly. rakemen $75, become conductors and earn
£150. Positions awaitin rmmitz men. Stage age.
Send stamp. Name position preferred. Rallwa -
sociation, Hoom 174, 227 Monroe St., Brooklyn, ?}4 X

WANTED—Mechanical salesmen to handle terri-
tory for sale of new boller room device which sells
for %50 and pays for itself in a short time. Great
labor saver in boller room. Every engineer wants
one when he sees it. An unusual opportunity for
good men. Address 4059 Popular Mechanies.

Will
Write

FOR SALE—Complete second-hand Hanson & Van
Winkel electroplating ontfit, with dynamo and engine.
J. L. Henley, Cresco, la.

FOR SALE—1 motoreycle, 1 H. . gasoline engine,
8 H. P. electric motor, several 10-in. emery stands.
J. F. Behulz, Box 176, North Chicago, Il

FOR SALE—One FBrooks 20-ft. knocked-down
launch, with patterns, fittings and hardware. For
full particulars address R. A. Garstang, 2234 West
Second Bt., Davenport, la.

WANTED—I'ractical machinist to handle men and
get out work economically. One taking small interest
in the business preferred. A capltallst desiring good
investment can secure controlling interest In profit-
able manufacturing business paying dividends for last
seventeen years., Address "(iood Chance,” care Pop-
ular Mechanics, Chicago, TIL.

WANTED—Electrical workers and students to sub-
seribe  for  Electrocraft. Correct wiring methods
plainly told, Useful diagrams. Send ten cents, sam-

le copy. Electrocraft Pub. Co., 93 Griswold 8t.,
troit, Mich.




MISCELLANEOUS.

100 VISITING or business cards, postpald, 35ec.
E‘aamiple for 2c stamp. R. D. Elllott, Box 1376, B5t.
Louis, Mo,

MAGIC CARDE, or Imp's Bottle, eight cents, both
fifteen rcents. Morse Novelty Co., Newark, Ohio.

FOR SALE—Ten practical receipts for $1.00, for
the manufacturlng of yellow brass, red brass, bronze
metal, bell metal, German silver, [mitation silver,
artificial gold, Britannia metal, gun metal, rivet metal.
Worth ten times the price. Gahan Co., Box 562,
Grand Island, Neb.

SILVER PLATING—EBy a newly discovered process
the plating becomes a part of the metal itself, making
it durable and lasting. No battery, mercury or aclds
nsed. One dollar's worth of material does twenty
dollare’ worth of work. Full instructions, 50 cents.
Address E. 8. Karns, 1004 East 55th PL, Chicago, T1L

FOR SBALE—A 4x5 camera and complete outfit.
Guarantesd absolutely new and In good condition,
for only %5. Please eall or address W. .. Larson,
550 Decator S5t., St. Paul, Minn,

AUSTRALIA—Manufacturers In the United States
intending to sell goods In Australia should subscribe
for the Journal of Commerce, Melbourne, Aunstralia.
Price, $1 per year.

MONEY IN NOVELTIES—0Our advertisers and
readers are looking for good pew novelties to put on
Live market. They have money for the right Inventions in
atility, amusement and advertising novelties. What
have you got that's good? Reach this field through
“The Novelty News'"” 171 Washington B5t., Chlcago.
Trial 3 months, 10 cents.

FOR SALE—31,000 cash will buy new, high-speed
maotar airship, ridden by me several exhibits, New
York and Texas, Patent portable gas works Included.
All good condition. Any size alrships or gas balloons

bullt. Several light weight gascoline motors, cheap,
1, 2 and 4 cylinder, and 2 and 4 cycle. Carl E.
Myers, Balloon Farm, Frankfort, N. Y.

A MOTOR FAN

only ®1.50; runs 2,500 revolutions per minute;
measures 12 inches; throws alrequal to any
£15 electric fan made, Rons by water; fe
throngh 1-16 Inch hole. Reqgolres huat 1t Tha.
water pressure and can be connected to splgot
Inany room. No plumber needed. Any alze
kitchen can be kept cool. Wil run emall machinery,
Zend for descriptive clreulars to-day.

THE ACME MFG. CO.
5608 Harvard 8t., E. E., PITTSBURG, PA.

LEARN PLUMBING

FIGHTING ROOSTERS

Myatify and amuoss your frienda.
Thesn are 2scrappy game roosters
with gennine feathers; sher fight to
s finish, and are always ready to
fight. The secret of their move.
ments ia only known to the oper.
ator. Will last a lifetime. loa
pair, 3 pairs for 2o, Post paid with
novelty catalogand e surprise premiom free with every order.
W. H. MILLER & C0., 739 E. 4th St., 5t. Paul, MNinn-

AND EARN 85.00 A DAY,
supervislon of expert
special department to secure posltions for students after graduating, Write to-day for FREE CATALOGUE,

$T. LOUIS TRADE SCHOOL, 3973 Olive Street, ST. LOUIS, MO.

= — Neve, Fails Sure Pop
in Tull of binckbeads. Simploand casy 0 oferais and thacnly sure
oure. Bi placing directly over the black- , then withdrawn
Cho o 811 parta of tho fage. Sent. postpald for twenty-hve
;ﬂh. Othﬂr.ntsfn] miclu mua:tnindpﬁlultmtd circulars

tes wanted.

y Tong
H. BURGIE & ©0., - Central Bank Bullding, - CHICAGO, ILL.

® 0 006
BOYS!

Can You Throw A Curve?

I ean teach you by mall how to
throw 32 different kinds and to have
absolnte control over them — Ont-
ghoote, In-shoots, Ralse-shoots
Drops, and the famons ** Spit-ball,”

MY SYSTEM OF TEACHING BASE BALL @

is based on' sclentifie prineiples —tha
reenlt of 25 years' experloncs in tha
ERIE, Guarantee Hesults.
itched forthe Chicago Nationals under
apt. Anson and other noted teams, and
have the greatest pitching record in the

rofession. Write for Bookles * The
oad to Bneecss.'" Address

@ 1E0 KENNEDY, 506 Dllve St., St. Louls, Mo

CAMS AND THE PRINCIPLES OF THEIR CON-
STRUCTION. By George Jepzon. Illustrated;
60 pages; cloth. Price £1.50. D. Van Nostrand
Co.,, New York.

An instructive treatise Interesting to mechanles.
Deseribes the commoner forms of cams, such as the
frog, face, cylinder, ete. Profusely illustrated with
dingrams and engravings. The writing cam deseribed
Is of particular Interest.

A few months study at our school under the
plumbars will enable you to earn this salary We bhave a

—

JUST SEND ME ONE DOLLAR

and I will ship C. 0. D. to any rallroad station in the
7. 8, this fine Willard Bteel Hange. Anyone can gay
they have the best range in the world, but I will fur-
nish the evidencsa and leave the verdict to you. After
you examine this range, if you are satisfied in every
way, pay Agent $14.00 and freight, and you becomea
the possessor of the beat range in the world for the
money. The range hag six B-inch lids; 17-inch oven;
15-gal. reservolr; large warming closet; top cooking
surface, 30xi4 ins. Guaranteed to reach you in perfect
order. Bhipping welght, 400 lba. Thousands in use
and every one of them giving satisfaction. Write for
full description and testimonials.

WM. C. WILLARD
Fo. T0 WILLARD R1LH0. ST. LOUIS, MO.

320 CHEATRUT 8TREET




ans llg:;sa ;; _f::::lal Bargain

LAMP and BASE mailed post-

aid for 25 cents. ¢ for 90 cents. Lamps
& cents, Bases b cents.

Wireless Telegraph
Auto-Coherer

m=Frice-
Y5e Postpald
Wateh Case
Telephone

Baceivers
GEe Postpald

-lm EBpark
Iiilﬁ

=5
v Smith Eloetrical Works Basanr ReS:

ELECTRIC RAILWAYS

Dynamos : Motors : Gas Engines

Dumplata. Wurl:inz Models, zluo Dnat.lmg{_nnd Parta. Eve

thing for the Amatenr Electrician nd for Catalogue B
The CARLISLE & FINCH CO.,
262 E, Clifton Ave. Cincinnati, Ohlo

Texas to the Front

IS COMING S0 FAST YOU CAN HEAR IT.

No other section of the country offers such inducements to the Homes
Boeker, the Health or Ploasure Seeker, or the Usapltalist.

A MILD CLIMATE, FERTILE LANDS (and Cheap)

—and——
BUSY, GROWING CITIES,
L &G. N,
The Tezas Rallroad,™

With more than 1000 miles of track, traverses the most
favored seclions of the lit.l.ta Operates through Cars
from St. Louis, Memphis, Eto., in connection with Iron
Mountain Houte.

We shall be pleassd to answer Inguiries.

Bend Ze. stamp for the Tezas ""Hed

Book,” containing interesting facts..

D. 3. PRICE, 6. F. & T+ Ay
Falestine, Texas,

For msagnstiving, glvicg
tight ahoaks, wad olber sxperis
maadn, with kay Fof eloing and
baealing Lhe rorrel, gjersics

with & wal ot iley
bstteny .

) Experimenting
Eltnlrn-ﬂlgnli:

ARTESIAN ELECTRIC CO., ~ 744 Artesian Ave., CHICAGO

$1.00
122 Each
ﬁ'ﬁufé:%:%g;}“}ﬁ::ﬁ
WRITE FOR CATALOGL ~
Walsh’s Sons 2 Co.
297 Passalc St., NEWARK, N, J

BOOR

—-TOR —

BOYS

“Mechanics for
Young America”
Tells How to Make Things

Reprinted from the Boys’ Department of Popular
Mechanics. Fully Illustrated. Instructions are
““Written 80 you can understand it.”

25

Cents

25

Cents

CONTENTS

How to Make a FPapor Boat....cciisansassansnas
How to Make 2 Barrel BoBAt. ..ceeivecnsisssnnssis
How to Make a Water Wheel. ..., ..o nicahans
How to Make Your Own Fishing Tackle........
Temporary Camps and How to Build Them......

Permanent Camps and How to Build Them, .... £
How to Build an Imlitation Street Car Line.....
How to Make a Water Bleyele. coviasnensannas e
How to Make a Miniature Windmill, .. .....cv00e
How to Bulld an Ice Boat.....oovicinnnnse e

A Novel Burglar Alarm........ versranens
A Mechanical Ventrilogulst and Hm'. tu Make It.
How to Make a Boot-Blacking Cabinet......... e
Renewling Drj' Batterles, oo s s ek
How to Make Water Motors, .. .oervinercnscnnss

How to Make “Antigque” Clocks frum Up-to- l‘mte

Materials. .
Lettering & CIoCk DAL, .. .onooeorroseronrenernes
How to Make a Windmill of One or Two Horse-

PO A Pt e e e e
How to Make a Trap for Rabbits, Rats and Mice,
How to Make a Small Searchlight, .. ..coveieeees
Klites of Mahy Kinds and How to Make Them—

S IR S e T s R i

How to Do Ornamental Tron Work.
Ornamental Metal Guards for ﬂp::n F!rrpl.ﬂneq
How to Make a Propelling Vehicle..............
How to Make a Whater Telescope
How to Make Paper Balloons, .. oo ce e vincncsses
How fo Make a Hectograph......cuiiinnioaas..
Useful Artleles and Ornaments Made ofr Old
Bieyele Parts ... e
Deviees for Winter hnm ts—How to Make and
LE T PO 1o TR SO U SN e B0
Coasting Sleds, Chair Eirighs. Tuln:ggm Slides
BOA - BEIB .. v i was s sris s e amss s e
How to Make Rubber St'nn[m ................
How to Make a Bagegnge Carrler for EI{*fElea
A Water Candlestick
Boys' Hand-Power Auto—How Made
How to Make a Pair of Dumb-Bells. .......
How to Rid Your Yard of ColS..ocucunsernns
How to Make an Easel...,..... ok SR S .
Ta Tieght a Gnaslight Without Matches., .......
Things n Boy Can Make Out of old F?-ir":rlp Pnrts
How to Make n Wind Propeller s
Photographing from a Captive Ballooms. ....ooue..
How to Make o Blmple Burglar Alarm, ....veees

100 Pages—201 Cuts

Sent paﬂtpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,
Journal Building, = = Chicago

Please mention Popular Mechanics
when writing to advertisers




GOODELL-PRATT COMPANY

Our

Free Catalog
No. 7

Every Man

whoworkswithTools
should know where
he can secure the

BEST.

Goodell-
Pratt

Tools will last long-
est, do neatest. work
and prove most satis-
factory.

GOODELL-PRATT COMPANY

GREENFIELD, MASS,, U. S. A.

Describes these Tools
| very comprehen-
"M sively.

|| It will prove valyable
to any man.

WRITE FOR IT
TO-DAY

By the BROOHKS System

10,686 noviess—most of them with no tool experience whatever—many of them profea-
slonal men—seeking recreation and exercise—bullt boais by the Brooks System last year.
Chver fifty per cent. of these have built their second boats, Many have established them-
selves in the boatbuilding business,

1f you can drive a nail and eut out a plece of material from a fall-sized pattern—you ean
bulld a Canoe—Rowboat—Sailboat—Launch—or Yacht—in your leisure time—at home, and
the bullding will be a source of profit and pleasure,

THE BROOGKS SYSTEM consists of exact-sized printed paper patterns of every part
of the boat—with detailed instructions and working illustrations showing each step of
the work—an {temized bill of material required and how o secure it.

All ¥you need is the patterns costing from §2.50 up and materials from $5.00 up. Only
common honsehald tools required.

Utr BIG FREE CATALOG tells how you ean bulld all styles of boats—all sizes.

Wa also furnish complete boats in the knockdown form—ready to put together,

Sabisfaction guaranteed or money refunded. Complete Catalog Free.

Books | Useful Information for the Amatenr Yachtsman and Boat Builder. Priece, 35 cta, |
We Publish | The Principle and Operation of Marine Gasoline Motors. Price, 25 cts. |

BROOHS BOAT MANUFACTURING CO.
(Originators of the Pattern System of Boat Bullding) 3706 51]1[! ?‘IL'.I"}E'L BiY ”TT, NI - 0.8 A
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Is Now Stem-Wind and Stem-Set

We announce the production of the Dollar Watch in regular
stem-wind and stem-set model for 1906, This improvement,
E:‘}Jp]iﬁd_tr‘r the lowest Prtcuci watch of worthy quality,is one of
fire achlevementsin all the annals of watchmaking.

At the expense of watch-quality, “ features ™ are easy,
but with Ingersoll standard they mean something.
By 14 years of faithful time-keeping Ingersoll watches have
grown to a daily sales of more than 8000--several times the largest
in the world. Without the tremendous output, the invaluable
satents, the factory equipment and experience a watch like the
ngersall would not be possible. No other at five times its price
approaches it in practical utility, o

Sold by dealers everywhere or postpaid for $1.00 i
Demand a watch with the name INGERSOLL on the dial.

Ingersoll Chains have more gold than any $2.00 chain.
12 patterns. Circular free. Sold everywhere or postpaid for $1.00

ROBT. H. INGERSOLL & BRO., 68 Jewelers Court, New York

ALL INGERSOLL WATCHES ARE ABSOLUTELY NON-MAGNETIC

- - - i, e - . e o S g = il L
T, O S W oiatis . e S Ve s, (e - %

POWE R Above everything else the shop man must have reliability.
At his touch the power must be in motion. It must not

— == have the habit of getting out of order.
DEPENDABLE SER.VICE is just one of the distinguish-
ing marks of 1. H. C. Gas-

oline Engines. There’s the unfailing response to every call, but there's also

The Simple Machine

Correctness of Principle

Economy of Running

Nice Adaptability to Uses

Faultless Workmanship

These are eatures that will appeal to you if you need a power, for any purpose. It will pay
any pcwer user to know all about the 1. H. C, Gas and Gasoline Engines before he buys,

They are made Horizontal, Stationary and Portable in 4, 6, 8, 10, 12 and 15 h. p. and
Vertical in 2, 3,4 and 5 h. p. Begin the investigation now. Write for free catalogue.

The International Harvester Company of America (Inc.)
No. 7Q Monroe Street, CHICAGO, ILL.




Everybody Needs An Accident Case

Iio yon know how to treat a et or a brulee, or how to relieve
A painful seald? Have yon the applances andd remedies at
hand?  Are they pare and antiseptic?

THE U. S. EMERGENCY CASE

contalns 18 artleles, Including bandages, dressings, olntments,
plasters, ahaorhent eoarton, seissors, First Akl Handhbook, ete,,
allln & compact metal case, and the price 2 ON EOLLAR,
express prejwdd,

];f after exmmination you are not entirely gatisfied, we wiil
cheerfully refund the mobey.

Large Size, for Workshops, Offices, Mills, Ete., $3.50

U. S. EMERCENCY CASE CO.
25 Weaver Building, Utica, N.Y.

THE GAS CANNON

The most remarkable toy ever invented.  Loaded with
a8 harmless gas.  [Discharged by preselng an eleciric button,
Fires12shotan minate, One gent's worth of gaswillfire one
thousind shota,. Absolutely safe—thoronghly proct cal, This
cannon will bring more fun 1o the Ameriean boy than any toy
ever invented. Can be fired with perfect safety inthe house,
Makes a deafening report vot you ean hold your hand aeroes the
mouth ofthe cannonas it s nred, without theslightestharm ; this
Eowsthe entire lnck of danger.  Out of doors makes a report
ke w ol stz dynamite fire crucker; shoots acork or wood e
projectils across the Fooin with great accurscy, 8 loud bang, a
pulf of sinoke, yet there is no powiler, no offtnstve gunpowder
gimell, and hest of ail abseolutely no danger. Why risk
your boy's eve-sight or even his Iife? Both amusing and instroot-
ive, (hir booklet explains every feature clearly and conclsely.

FOURTH OF JULY IS COMING! !r, rou order

make immediate shipment, Send ug remittanes for 500, We
will ship promptly hy express, all charges prepaid,; one
canion outfit complete with all extra parts, We guarnniee the
cannan to be absolutely safe and satisfactory, or mone
refnnded, Further particnlars on request.  Agents wanted,
A vremendous seller,

WARNER MOTOR CO.

Dept. 4
Flat Iron Bldg., New YorK City

OHT ™
ACLOSE SHAVE FROM
£ RED-MAN RaZon

: et S

maves You 21,60 Per Year and Tips
SE THE.

Red Man Razor

and get the cleanest shave wvou ever had. It is made
of highest grade Shefficid (English) steel and Ham-
burg ground by expert (German) Grinders. Beau-
tiful Red Celluloid handle. German Silver Tips, 4,
!;13",1 £ inch blades., The guality over-batancesthe price
—_——— RICE, 82.50 EACH
including leather case with antiseptic pails lor wiping blade

Hemenway Co.,

10%=T110) Duans St MNEW YORK

Wonder Gasoline Engines

THE ENGINE OF FEW PARTS

THE ABOVE cUT SHOWS OUR NEW TWO-CYLINDER
THREE H. P. SIZE. Thiz we ¢lnim iz one of the most compact
and lightest engines of it power on the market.

THE SIMPLEST ENGINE ON EARTH nnd of only one-
third the number of pinrts  Two-cyele, three-port, Jump-spark,
B valves, rears :

They furnish more power and speed than any other engine
on the sameé amount of fucl and yet OUR PRICES ARE NO
HIGHER. We do not claim to havé the cheapest engine, bat wea
ll_l-! claim to have the lowest-priced outfit, considering effl-
ciency, workmanship, material,

Instend of buying o cheap outilt pat a little more money with
It nndl et one that with the proper care will ran for Y ers,

We biiflll MARINE ENGINES from 14 to 24 H P
STATIONARY ENGINES upios H P.

LIBHTING, SAWING, PUMPING DUTFITS.

Now is the time to buy your engine, nnd before you do
Chif= it will poy ¥ou boinvostignie thi: WONDER.

We guarantes satiafaction op refunid money. Send today
For our new Fiﬂ:y—ma :llalugu.a. 1t tells ¥ Ol more ahoirt Fas-
oline engines Lhan any other published. AGENTS WANTED.

THE R. M. CORNWELL CO.

408 S, Salina Street, SYRACUSE, N. Y.
Xew York O0fee, 434 Pork Bow Blie.




