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The machine is especially adapted to motor drive, and ma
horse-power electric motor, any motive power however may

SMALL

REFRIGERATING PLANTS

FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY in the
way of a small electrically operated refrigerating
machine for the household which may be used for
supplying a refrigerator box with dry cold air, and
also for the purpose of manufacturing ice from ster-
ilized or otherwise purified water, The machine has
arefrigerating capacity equal to the melt=

ng or the use of 200 pounds of ice a day.

It is antomatic and is as free from com-=

lications as it is possible to make a machine of
ﬁﬂs character. Itis installed on the same base
as the refrigerator, becoming part of it, so that the
entire plantis shi]i-.ped as a unit, it bein m:liy
necessary to connect the power and water when it
is ready to operate.

a gone-halfl

be operated b
hen operated for

e employed.

10 or 12 hours each day it will manufacture 10 pounds of hygienic ice, besides refrigerating
two storage compariments to a temperature of thirty=five to thirty-ﬂﬁht degrees Fahrenheit. You secure

lower and more even temperatures at less cost than using

E. E. SAVAGE

Western Representative
209 State Street, CHICAGO

Cé.

Manufactured by the

BRUNSWICK REFRIGERATING

COMPANY

NEW BRUNSWICH, N. J.

Founded by Mathew Carey, 1785,
¥ A House in touch with Three Centuries

THE PIONEER INDUSTRIAL PUBLISHERS OF AMERICA

HENRY CAREY BAIRD & GO.

Industrial Publishers, Booksellers and Importers,
810 Walnut Street, Philadelphia, Pa., U. 5. A.

P Our New and Revised Calalogue of Practical and Scien-
tiffe Books, 81 pages, 8 vo. ( Feb, 15, 1906) ; Catalogue of Chemical
Technology and Feneral Chemistry, July 1, 1905 (New and
Up-to-Date); & Catalogue of Books on Wetallurgy, Mining,
Prospecting, Mineralogy, Geology, Assaying, Analysis, ¢lc.; @
Catalogue o Books omn Steam and the Steam Engine, Machinery,
ete. ;o Catalogue of Books on Sanitary Science, Gaz Fitting,
Prumbing, ete. ; and owr other Catalogues and Circulars, the
whole cavering every branch of Science applied to the Aris, sent

Jree and free of postage ba any onein any part of the world who
il furnish his address,

™ Please State tha Subjects in Which Interested

The New Warn Sheet Metal Worker

ust ready. The Sheet Metal Worker's Instructor—for Zine,

heet Imﬁr, Copper and Tin Plate Workers and others. Contains
a eelection of geometrieal problemes, also practical and simple
rules for describing the varlous patterns required in the differ-
ent branches of the above trades. By Reuben H. Warn, Prac.
tieal Tin Plate Worker., With an appendix containing instruc-
tions for Doller Making, Mensuration of Surfaces and Bolids
Tables of Circumferences and Areas of Clrcles, etc.; & new and
enlarged edition, with Sheet Metal Work processes, tools, joints,
golder, ete.  [lustrated by 34 plates and 97 additdonal engrav-
ings. 252 pages, 8 vo.

An Hiustrated Cireular gent on application.

Price, $2.50, by mall, free postage, to any address In
the world.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHEES, BOOESELLERS AND IMPORTEES,
810 Walnut Street, Philadelphia, Pa., U. 5. A

SENDFORIT TODAY

OUR COMPLETE CATALOGUE

or BOOKS o~
Electric Light & Power

The Latest Standard Works on the following Subjects

Alternating Currents and Alternating Corrent Ma-
chinery.

Central Statlons and Swltehboards.

Metlonaries of Electrical Terms, Electrical DMrecto-
ries.

Dynamos and Motors,

Electrie Bells and Domestic Electricity.

Electrie Light aml Electric Lighting,

Electric Hallways and Automohiles,

Electrieal Transmizszion of Encrgy.

Electricity for Amatenrs.

E]ni*t-1rn».‘.ﬁletulluﬂ:_\'. Electro-Chemiztry, Electro-Plat-
nE.

l-‘.lmli:l*nt:trr Text-Books on Eleetricity.

Hilstory and Bibllogeaphy of Electricity.

Induction and Indoction Cojls,

Lightning and Lizhtning Conductors.

Measurements, Measuring Instruments and Testing.

Mizcellaneons,

Patentz, Patent Law and Invenotlions.

Pocket-Books, Formuloae and Tables.

Primary and Secondary DBatterles. |

Principles and Theory of Electricity and Magnetism.
Telegraph amd Telegraph Codes,
Telephone.,

Transformers,

Wiring Handbooks and Tahles.
X Ray.

Lizt of Eleectrical Journals,

D. VAN NOSTRAND GCOMPANY

Publishers, Importers and Booksellers of
Scientific Books

23 MURRAY ST. NEwW YORK CITY ‘

_F-'Ieasa mention Popular Mechanles when writing to advertisers.
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THE STORY OF KORNIT

I THE EARNING POWER OF MONEY N——

In a recent article in ‘*Success,”” Henry Clews says: ‘‘Money represents the
efforts of man."” If one has a million dollars he can, for a day, control a force
equal to a million men. Every dollar one saves gives him practical control of the
services of one man for one day. The man who has the ability and strength to
save money can make these moneys work for him as if they were men. The
question is, HOW and WHERE can it be used to the greatest advantage? If you
invest it at small rate of interest, you simply give someone else the opportunity
of making your money earn money for THEM; if you spend it, all possibility of
making it work for you is lost.

One hundred dollars invested at 15 per cent. interest will earn in a year as
much as sixteen men working for you one day. Itis, however, possible to make
one hundred dollars do the work of ten, fifty or even one hundred men; it depends
on how and WHERE you invest it.

Every man is desirous of securing for himself a competency which will enable
him to enjoy the fruits of his labor at as early a period in his life as possible.
This is a problem, however, which is becoming more difficult and more complex
each year.

Consider these facts seriously, and decide if it is not wise to invest at once in
THE KORNIT MANUFACTURING COMPANY, and draw a handsome yearly in-
come from its enormous earnings.

Pres. Charles E. Ellis

A FINANGIAL OPPORTUNITY

By President CHARLES E. ELLIS

K{‘.II'!'."{IT was invent-

ed by Jomaxy GUs-
TAV BIERICH, a subject of
the Czar of Russia, resid-
ing. at Menkenhof, mnear
Lievenhot, Russia, and is
i Homogepepns Horn or
Hoof substanee. Kornit
is produced by grinding
horn and  hoof shavings

between 40,000 and 50,000 volts, Kornit

¢al purposes and supplies as is hard rubber.

ing something like $1.25 per pound.

The voltage transmitted by this company is
equally as good as a non-econductor for electri-

The average price of hard vuleanized rubber
for electrical purposes is to-day econsiderably

over gne dollar per pound—at the present writ-

KORNIT CAN BE B0LD AT TWENTY-FIVE CENTS

and waste into a palpable powder and then
pressing under heavy hydraulie pressure with
heat into a homogeneous slab. This slab pro-
duees a substance which ean be sawed or
turned, the same as ordinary wood. It is of
a beautiful black consistency and Is Ex-
TREMELY VALUABLE as a NoxN-CoNDUCTOR FOR
ELecTRICAL SuppLies. It is a matter of record
that the electrieal industry in this country AT
Tuis TiMe Does Nor Have a satisfactory
material for heavy or high insulating purposes.
A slab of Kornit one ineh thick was tested in
Trenton, New Jersey, by the Imperial Porce-
lain Works and was Fouxp ro Have REsIsTED
46,000 VorLTs oF ELECcTRICITY. It may be inter-
esting to note here that the heaviest voltage
which is transmitted in this country is between
Niagara, Buffalo and Lockport, New York,

PER Pouxp, and AN ExorMOUs profit can be
made at this price, so that it Cax EASILY BE
SEEN that where Kornit is EguaLLy as Goop,
and As A MarTer oF FacT, in many instances,
a BETTER non-conduetor than hard ruabber, it
ean compete, in every ease where it ean be used,
with great suceess on account of its price. For
electrical  panel  boards, switehboards, fuse
hoxes, eutouts, ete., there are other materials
used, such as vuleanized paper fibre, slate, mar-
ble, ete. A piece of vuleanized paper fibre,
dxdxl ineh, in Jots of 1,000, brings 20 ecents
per piece. A piece of Kornit of the Same
MimexsioNs econld be gold with the ExorMous
ProriT oF ovEr 100 PER CENT, at ten cents.
The absorptive qualities of Kornit render it
auch that 1T 13 FAR PREFERABLE to that of vul-
canized fibre. Tt will not maintain a flame.
Of'all the materials which are now in the elee-



trieal market for supplies and insulators there
18, as we have stated above, none that are sat-
isfactory. Kornit will fill this place. Its ten-
gile strength per square inch averages from
1,358 pounds to 1,811 pounds, which the reader
can readily see Is MoORE THAN SATISFACTORY.
This test was made by a well known electrical
engineer; who is now acting in that capacity
for the United States Government, with a
Standard Riehle Bros. testing machine,

Waste horn and whole hoofs are being sold
by the ton to-day principally only for fertiliz-
ing purposes, There is one town alone, Leo-
minster, Mass,, where they have an average of
eight tons of Imm shavings every day. These
waste horn shavings are now only being sold
for fertilizing material. These eight tons of
horn shavings manufactured into Kornit and
sold for electrical purposes would easily bring
#3,000, At this price it would be selling for
less than one-fifth of what hard rubber would
cost, and about one-half what other eompeti-
tive materials would sell for, even though they
would not be as satisfactory as Kornit.

Kornit has been in use in Russia about four
years. In Riga, Russin, which is the largest
geaport town of Eastern 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 economieal and
satisfactory proecess which produces an article
that, in the near future, will he used in the
construnction of almost every building in this
couniry, _

Besides eleetrical insulators, Kornit can be
used for the manufacturing of furniture, but-
tons, door handles, umbrella, cane, knife and
fork handles, brush and sword handles, revel-
ver handles, mirror backs, picture frames, toilet
accessories, such as faney 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 trompets, ete., ete.;
pieces for games, such as draughts, chessmen,
dominoes, checkers, counters, chips, eribbage
bhoards, ete.; telephone ear pieces, stands, ete.;
piano keys, typewriter keys, adding machine
and cash register keys, tea trays, ash trays,
groops, mustard and other spoons, salad sets,
cigar and eigarette ecases, cigar and cigarette
holders, mateh boxes, and hundreds of other
useful and ornamental artieles, all at a large
and remunerative profit.

The Great Demand for Kornit in
this Country

THERE is one manufacturer ALONE hers in
New York that uses 60,000 square feet of
insulating material for ].’!ﬂtlFI boards every year.
He is now using slate and marble, but IT 18
Nor SartisracTorY, for the reason thqt in hor-
ing and trampnrtutinn IT BREAKS S0 EASILY.
Korxir WiLL ANSWER THE PURPOSE oF MANU-
FACTURING PANEL Boarps VeErY MucxH MoRe

SaTisFACTORILY. On 60,000 square feet of Kor-
nit there would be a net profit of over 30,000
or 50 cents for every square foot used. THis
ONE EXAMPLE is cited to show you THE Exog-
MoUs ProFiTS which can be made., There are
a great many other panel and switchboard man-
ufacturers in this country. You may be inter-
ested to know that a panel board is a small
gwitchboard. 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
pnnel boards all the ele-::tnea] power in the
building is controlled. They must be of a reli-
able non-conduecting material. Kornit can be
used for this purpose almost exclusively. The
largest electrical manufacturing concerns in
Riga, Russia, AR Using KoeNIT ONLY FOR
THis l’LBPDSE after having tried all other so-
called nﬂn*mnducting compositions. The elee-
trical 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 year It WiLL EN-
ABLE THE KORNIT MANUFACTURING COMPANY
T0 PAy 16 PER CENT DIVIDENDS EVERY YEAR.
Of eourse, if four tons a day are sold the divi-
dends would be 32 per cent per year. THis I8
NOT IMPROBABLE. AN EXpERT ELECTRICAL EnN-
GINEER who holds one of the most responsible
positions here in New York City made the
statement, after thoroughly examining and test-
ing ]{urmt for electrical purposes, that in his
most conservative cstimation there can be ten
tons of manufactured Kornit sold every work-
ing day in the first year. This would mean
that the Kornit Manufacturing Company
would pay a dividend out of its earnings the
first year of over seventy-five per cent (75%).
This is probably more than will be paid the
first vear, but there certainly seems to be a
good prospect of paying a large dividend the
first vear.

Taere Wi Be Svcx AN Exormous De-
MAND FOR KORNIT AFTER IT BECcOoMES INTRO-
DUCED THAT, FRoM YEAR To YEAR, THE Divi-
DENDS FEarNEp WiLL BecoME LARGER AND
Larger. Tuis 1s THE Brsrt OPPORTUNITY TO
Mage AN InvESTMENT THAT You HAvE EvER
Hap.

It is a well-known fact that Tug Most LE-
GITIMATE and PROFITABLE way to Make MoxEY
is by manufacturing some product that is
¢ NrEcessarY'' and ONE THAT CAN BE FoLnny
CoNTROLLED 80 that nobody else can manufae-
ture the same article. Look at Sugar (which
is protected by a high tariff) ; at Standard Oil,
the Telephone, the Telegraph, and we might go
on and enumerate many more monopolies.
THEY ARE THE Bi¢ MoNEY MAKERS OF To-DaY.
Kornir CANNOT BE MANUFACTURED BY ANY-
popY IN THIS COUNTRY EXcEpPr OQOURSELVES OR
Our AceEnTs. We own all the patents issned
by the UNITED STATES GOVERNMENT to the in-
ventor, MR, JoHANN GusTAv BIErICH, IN Rus-
8iA. These patents HAVE BEEN BouGHT from
Mr. Bierich and AR DuLy TRANSFERRED TO
THE KorNIT MANUFACTURING COMPANY and
the same is DULY RECORDED IN THE PATENT
OrFicE or THE UNITED STATES.



We Have a Fine Factory
Complete in Every Detail

E have a fine factory in Newark, N. .

( BELLEVILLE STATION), in a most ex-

cellent location, handy to the ears and also to

the shipping. Our factory is entirely completed
and we are manufacturing Kornit.

This is one of the important epochs in my

697

who is a graduate of FreEmBURG UNIVERSITY,
GERMANY, arrived here from Russia on the
12th of last month to take full charge of the
geientific condueting of our factory. Mer. KUrT
BIERICH spent two vears in his father’s fac-
tory ot MeExNkExHOF, Russia, and six months
at the workshops in Riga, Russia, mastering
every minute detail of the manufacturing and
working departments. Mg, BigricH, Jgr., has
been employed for six months recently in su-
perintending the ereétion of a Kornit factory

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

life, and, T firmly DLelieve, in the history of
the manafacturing business in this country.
Me. Kurr Bigricn, the son of the inventor,

If wow will earcfully cast over i
your mind and pick oul tweaty of
the wealthiest people you personally
know you will find in each case that
it ig a fact that years ago cach oure
of these persons, or their awcestors,
learncd how to make a little money
do a whole lot of work, and that now
they and their children reap the bene-
fit i a golden harvest,

You ean do the same.
must make a beginning., Here is a
Financial Opportunity, Take ad-
vrantage of it wow—not to-morrow,
but right now, to-day. You are malk-
ing money. Why not invest a little
ind later on reap the benefit? It is
the wise thing to do, and the wise
and thowghtful people who are doing
it are the ones that live in vase.

Ouly you

for the English company at Stoke Newington,
N, Lomidon, wHicH HE BROUGHT TO COMPLE-
TION IN THE MOST SATISFACTORY MASNER, Mi
Brerwen, Jr, will have full charge of the Kor-
NIT FACTORY 1N THIS COUNTRY. KoORXIT WILL
QUICKLY BECOME A WELL-KXNOWXN AND UNIVER-
SALLLY USED ARTICLE IN THE ELECTRICAL AND
OTHER TRADRES OF THIS COUNTRY, EARNING AND
PAYING LARGE AXND SATISFACTORY DIVIDENDS
EACH AND EVERY SIX MoxTHS. A few shares
shitained now may be the foundation for a for-
tune or the much desired income for support
in the unknown years that are to eome. We
leave it to youn if it would not seem good
judgment to take immediate advantage of this
opportunity. Anvway, please write me at once
and let me know just what you will do. If
it is not possible for you to take shares now,
write and tell me how many you wounld like
and how soon it will be eonvenient for you to
do so, provided T will reserve them for you.
Az soon as [ reeeive vour letter I will answer
it with A PERSONAL LETTER AND WILL ARRANGE
MATTERS AS YOU WISH TO THE BEST OF MY
ABILITY.

REMEMBER, T HAVE A GREAT MANY THOU-
SAND DOLLARS INVESTED IN THE KorNiT MANUD-
FACTURING CoMPaxy, amd the minute you buy
a2 share or more in thizs Company we become
Co-PARTNERS as (O-SHAREHOLDERS. It is for
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our mutual benefit to watech and guard each
other's interests. 1 WILL BE GRATEFUL IF YOU
WILL WRITE ME TO-DAY, s0 that 1 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 guch
large profits ean be made, beeause of the ex-
clusiveness of control and the great demand
and the low eost of raw material, which is now
almost praetically thrown away. Join me in
this investment, and 1 assure yon it is my
gineere helief that in the future vou will say
““That is the day T made the most successful
move in my whole life,”’

MY OFFER TO YOU
T0-DAY

HE KorNIT MANUFACTURING (OMPANY i8

incorperiated under the laws of New Jer-
sey and is capitalized with 50,000 ¥uLLy paID
NON-ASSESSABLE shares at $10 each. It is my
intention to sell a1 LIMITED NUMBER ONLY OF
THESE SHARES at the par value of #10 each,
Texy DOLLARS WILL BUY ONE SHARE, TwENTY
DOLLARS WILL BUY TWO SHARES, Firry DoL-
LARS WILL BUY FIVE SHARES. OxE HUNDRED
DoLLAR: WILL BUY TEN sSHARES., Oxg Toou-
BAND I}DLL.-‘LRS,. ONE HUNDRED BHARES, AND 850
oN. After you have bonght one or more shares
in Tue KorNrr MANUFACTURING COMPANY
you may feel as I do, that you bave placed
your savings WHERE THEY WILL DRAW REGU-
LAR and SATISFACTORY LARGE DIVIDENDS. The
price of Kornit shares will advanee to at least
twelve dollars per share in the near futore.

I sHOULD XOT BE A BIT SURPRISED if these
shares paid dividends as high as one hundred
per cent in the not far distant future. Con-
sequently, a few dollars invested now in the
shares of the Korxir MasuracTuring CoM-
PANY will enable you in the future to draw
1 REGULAR INCOME from the large profits of
the Company as they are earned. TuHE DIVI-
DENDS will be paid semi-annually, every six
months, the first of May and XNovember of
each year., THIS 1S ONE OF THE BEST OPPOR-
TUNITIES YOU WILL EVER HAVE PRESENTED TO
YOU IN YOUR WHOLE LIFE-TIME. I Have In-
VESTED A GREAT MANY THoOUSAND DOLLARS IN
THE KOBNIT MANUFACTURING (OMPANY, AND
I FeEEL Surk IT Is ONE OF THE BEST INVEST-
MENTS 1 Have EvER MapeE, [ can TRUTH-
FULLY say fo you that I PuLLY BELIEVE that
you will be more than pleased with your in-
vestment and that voU WILL NEVER BE BORRY.
REMEMEER, that you here have an opportu-
nity to become interested in a large industrial
manufacturing concern manufacturing a prod-
uet, with an exclusive monopoly, which Has
NEVER BEFORE been manufactured or sold in
this country.

Remember, that it is by no means an ex-
periment, as 1T HAS BEEN SUCCESSFULLY MAN-
UFACTURED AND SOLD FOR OVER FOUR YEARS IN
RUSSIA AT A LARGE FROFIT, and the manufac-
turer and inventor reeently wrote that the De-
MAND IS INCREASING EVERY DAY, beyond the
eapaeity of their manufacturing facilities,

Now is the time for you to take advantage
of this magnificent opportunity to make an
investment in these shares. I EARNESTLY BE-
LIEVE that in a few years THESE SHARES WILL
BE WOETH FROM FIFTY TO ONE HUNDRED DOL-
LARS each, on account of THE LARGE DIVIDENDS
which the company will earn and regularly pay
ench and every six months, It is a well known
fact that shares that pay fifty (50) to one
hundred (100) per cent dividends will readily
sell in the open market for $50 to $100. THE
OUTLoOK ForR THE KoENIT MANUFACTURING
CoMpPANY i8 such that it seems impossible for
the earnings to fall far short of these figures.
If the company only makes and sells twe tons
of Kornit a day for the first year, and made
a profit of only two hundred dollars per ton,
it would mean a profit of over sixteen per cent
(16%) the first year. If this business were
doubled the second year, of course the earning
capacity would double, and the dividends would
be over thirty-two per cent (32%). Promi-
nent and well-known Electrical Engineers as-
sure me that this product eannot help and is
bound to make enormous profits. I would
recommend that you send for as many shares
as you may wish at once. You, in my econser-
vative opinion, ean safely count on the large
earning eapacity of these shares. 1 will at
once write you a personal letter with full in-
formation, and send you cur illustrated book,
““A Finanecial Opportunity,’’ containing a
seore of photographs of the Kowrwrr industry
taken in Russia.

Please let me hear from you.

Yours very truly,

GHARLES E. ELLIS

PRESIDENT
TITB Temple Court, NEW YORK CITY

| Mr. Ellis, besides being President of this
Company, is also President of two other large
and suecessful companies, owning shares there-
in valued eonservatively at over $250,000. Mr.
Ellis has other investments in New York City
renl estate, bonds, stocks and mortages to
the amount of many more hundreds of thou-
sands of dollars. Any bank or mercauntile
ageney will tell yon his guarantee is as good as
gold, THis is a suecessful man who wishes
you for a Co-partner as a Shareholder and
Dividend Reeeiver in this company. Remem-
ber, you will do business personally with Mr.
Ellis in this matter.]
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The Wage Earners’

Declaration
of Independence

Everybody knows what the stroke of a pen did for this great nation.

Do you realize what the stroke of a pen or pencil will do for you ?

The Coupon shown below is the Wage Earners’ Declaration of Independence.

Signed as directed it opens the way to free.
dom from overwork and underpay. Because the
welfare of those who sign it becomes of interest A
to the International Correspondence Schools: International Gnrrns}yunﬁannﬂ Schools
that great institution founded and maintained for - Box 872 SCRANTON,PA.

: ease explain, without further ghligation on

the benefit of workers who would otherwise spend | my part, huw 1 can qualify for a larger ealaryin |
a life time struggling in poorly paid positions. I -

Mechan' | Draflsman
Foreman Plumber

the position before which [ have marked X

The signing of this coupon costs nothing, it m&:ﬂﬁir
simply gives the L. C. 8. 'an opportunity to
demonstrate how you may qualify for promotion
in your present line of work or for a better salary
in a more congenial occupation.

Is it possible that there is a small salaried man
anywhere, so lacking in the desire for success, as to
pass this offer made by an institution of world-
wide standing, the records of which show the
the names and addresses of thousands—men who
have been made independent by this easy method.

Sign vour Declaration of Inde-
pendence and mail it fto-day.
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UClvll Englnecer
Build'g Contraclor
Arehiiee® | Dralflsman
Archlitect
Bridge Engineer
Siruciarnl Englneer
Mlilng Engineer
e
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WELLMAN AIRSHIP EXPEDITION

Preparations Now Being Completed at Dane’s Island
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General View of Wellman Airship

The members of the Wellman airship ex-
pedition to the North Pole are now busily
engaged in the final preparations at Dane's
Island. This island is in the Arctic ocean
about 600 miles northwest of Cape North,
Lapland, and the same distance from the
North Pole. Here, hundreds of miles from
human habitation, a huge hall 200 ft. long,
75 ft. broad and &5 ft. high has been erected.
The building has a canvas cover and seems
too frail a structure to cope with the ex-
treme rigors of the clime, but if its pres-
ence th-l'-_"t"e seems annmaluus even more so
appears an evidence of man’s highest scien-
tific development—a wireless telegraph sta-
tion.” From this same spot a few years ago

courageous André, with little save a mar-
velous prescience of things to come to back
him, set out on his ill-fated balloon voyage
to the Pole—never to return; and fitting, in-
deed, it is that this spot should have heen
chosen as the base of the Wellman-Record-
Herald Expedition to the Pole—this time
with a steerable airship thoroughly tested
before the final dash in the atmosphere
through which it must =sail, and provided
with all the accontrements of modern times
that will tend to make the project a sue-
Cess,

The huge hall was shipped in sections
from Tromst, Norway, on June 5 of the
present year. Arrived at its destination the
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framework was holted together and over it
stretched the canvas skin; in this building
the big envelope will be inflated. The plan
of procedure of the expedition is best told
in the words of Mr. Wellman himself, who
in an interview with the editor of the Illus-
trated London News, said:

“The airship itself will leave Tromsi on
June 2i. It is a very Gargantua of air-
ships, and requires 224,000 ecubic feet of
hydrogen, to make which we take 100 tons

MECHANICS

The generator is in the engine-room, belted
on to the motors, and the aerial or wire is
unrolled and suspended hanging down per-
haps nfty yards when we wish to send a
message,

“We expect the period of the whole trip by
airship to be under twelve days, but if
necessary it can be kept in the air as long
as twenty days, because the loss of ascen-
sional force should not be more than 200
Ib. per day, through leakage of gas, while the
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Details of Machinery and Cabin

of sulphuric acid and 65 tons of iron shav-
ings, all carefully selected and cleaned.
Alexander Liwentaal, the experienced en-
rineer, who was associated with Count Zep-
pelin, and who is on leave from the Ad-
miralty, will superintend the inflation, and
is now constructing the gas-apparatus. The
month of July will be spent in inflation and
trials, and if all goes well we shall start for
the Pole this year; but we are determined
not to start till we are satisfled of the per-
fect efficiency of all our apparatus. - The
expedition is designed for a three years'
campaign. If we do not succeed the first
year, we shall return and reconstruct the air-
ship for a second year; and if we don't win
in the second wyear and still live, we shall
try again the third year.

“If we succeed in reaching the Pole, it
makes relatively small difference to us what
course we take on our return, as we have
full data with us as to all land round the
cirele.

“At Hammerfest, Norway, in touch with
the Atlantic cable, will be our wireless sta-
tion No. 1. Station No. 2 will be at the
expedition headquarters on Dane's Island,
and station No. 3 will be on the airship.

load will be lightening all the time by the
consumption of gasoline in the motors, not
counting provisions eaten, and =o forth.
The airship, which Monsieur Godard has
been making for me, is constructed to carry
the car of steel, motors totaling 80 hp.,
motor-sledges, five men, food for seventy-
five days, instruments, tools, repair-ma-
terials, lubricating oils, and 5,500 1bs. of
gasoline. The pressure of the gas varies in
the different “zones,” and the envelope is
made in different degrees of tensile strength
to correspond, but is everywhere constructed
to stand a strain six times the maximum
pressure possible.

“It is vitally important that the rigidity
and integrity of the form of the balloon
should be constantly maintained. No means
has as vyet been found of making, with
fabrics, an absolutely gas-tight reservoir,
but the number of rubber coatings in the
envelope of our balloon will reduce the es-
cape to a minimum. Cold, however, con-
tracts the gas, and on all accounts it is
necessary to arrange for strict preservation
of full pressure. This is done by a separate
5-hp. motor carried to compress air and
throw it up into the ballonet—the lower
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Sleighs for Use in August

part of the balloon, separated interiorly by
a thin envelope, through which gas perco-
lates, maintaining the pressure. The car
iz a strong frame of steel tubing, and the
central section, comprizsing engine-room and
living-room, is enclosed by walls and roof
of fireproof fabric.

“After elaborate studies of Arctic winds
I decided to construct my screws and mo-
tors, not for high speed against extreme
winds, but for moderate speed against about
eleven-twelfths of all the winds we should
expect. We carry two motors and two pro-
pellers, and reserve parts for the larger
screw. With unfavorable winds of high wve-
locity we shall stop the motors and throw
out upon the ice over which we are sailing
a drag-anchor or ‘retarder.” the action of
which will largely neutralize the force of
an adverse wind in taking us out of our
course, The full value of favorable winds
is on the credit side of our log, while only
a part of the wvalue of the unfavorable
winds has to be put on the debit side. At
first I had thought to anchor firmly to the
ice by grappling-irons and steel cables, but
condemned this bhecause of the enormous in-
crease of strength that would have been
demanded in every part of the tackle to
ride out a storm firmly tethered to the
eround. With our retarder against a wind
of ten or twelve miles per hour we shall
remain approximately stationary in the air,
perhaps drifting half a mile or a mile an
hour. Should the wind rise to thirty miles
per hour against us, the driftage should be
about eighteen miles per hour, but in no
case would we incur risks of breakage of our
apparatus, as without firm anchorage the
maximum strain provided for can never he
exceeded,

“One of the chief problems is how to
maintain the vertical eguilibrium of the
airship—avoidance of pitching up and
down, and of peing overweighted by accu-
mulations of snow, frost, or moisture. We

want to keep our airship at a fairly even
sailing-height of from two to four hundred

feet above the ice, and we are hoping to
do this by a system of counterbalancing
weights in the employment of a guide-. =@
‘eguilebreur.” The usunal guide-rope 1s
gimply a line of cordage or metal trailing
over the ground. When the balloon rises,
more of the weight of the rope is lifted into
the air and put upon the apparatus, check-
ing the upward movement, and when it
descends weight is removed, and the descent
is checked. A wvariation of this prineiple is
what we are employing. In our guide-rope
and its accessories there will be a total of
about 1,200 lbs. in weight, and it is con-
structed to operate equally well on water
or on ice, for we shall probably have a beit
of open water in July and August between
our headquarters and the pack-ice covering
the Arctic ocean to the northward. At the
lower end of our equilebreur we have four
gteel cylinders, ten or fifteen feet apart,
the steel cable passing through the center
of each. Outside each has six wooden run-
ners attached, and they are filled with
gasoline as a reserve for the motors, They
are bunovant and cannot sink. The two
cables of the retarder and the guide-rope
equilebreur are carried in the steel bhoat
which is slung beneath the car. It is the
lightest and strongest boat ever built. It
is 1614 ft. long, carries over a ton at proper
lpading, and is non-capsizable and non-
ginkable. Upon the deck of the ear are
two motor-sledges.”
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SIGNAL LIGHT THAT BURNS IN
WATER

A marine torch, or signal light, that
bursts into a brilliant flame the instant it
touches water, is a recent invention. These

Light Attached to a Life Buoy

signal lights can be used in many ways.
One method is to attach one to a life buoy,;
the moment the life preserver strikes the
water the light gives out a bright flame,
showing its location not only to the person
overboard, but marking the spot for the
erew, who put back in a small boat. As the
average passenger steamer cannot be stopped
in mueh less than a mile when under full
headway, the importance of the light in find-
ing the spot is evident. The signal burns
with 300 candlepower for a full hour. These
lights are already in use in the American
navy.

Another tvpe is the projectile which is
fired from a =gun and will carry as far as an
ordinary shell will go. These lights can be
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WALLS OF WATER FOR FIRE PRO-
TECTION

Among the many unusual methods for
preventing a repetition of the San Fran-
cisco conflagration which have been sub-
mitted to the reconstruction committee of:
that city is the following:

The plan contemplates the erection every
200 ft. in the business district of stand-
pipes connected to big water mains, which
run to a high pressure pumping station.
These standpipes are telescopic and in three
lengths of 34 ft. each, each 10 in., 8 in. and
6 in. diameter respectively, tapering toward
the top. A hand valve at the base admits
the water to the standpipe which immedi-
ately extends to its full height of 100 ft.
At the top are several nozzles which direct
the water in all directions. A pressure of
100 1bs, at the top is contemplated, which
would throw water 150 ft. into the air and
cover a base radius of 250 ft. The water
from one stand would thus meet the water
from the nearest other stands. The fire
department has the subject under consid-
eration.

——l i

NEW ELECTRIC LAMP

Dr., Hans Kuzel, Vienna, claims to have
discovered a new method of making the fila-
ment for incandescent electric lamps, which
will burn for 3.500 hours, and give a strong
light to the end. The filament is said to be
made from common and cheap metals and
metaloids colloids in a plastic mass which
can be handled like eclay and which when
dry becomes hard as stone. Out of this
mass very thin wire threads are formed.
e AN

GLASS FLOORS FOR SAFETY

Glass floors around electrical switchboards
are recommended for safety by an English
expert. Several fatal acecidents have oe-
curred on account of the operator coming in
contact with exposed parts charged with
current while standing on the iron or wood

Light for Firing from a Gun

get to burn as they leave the gun, or not
until they strike the water, where they will
float and burn from one to two hours.

grating commonly used in the platform.
Many English plants are now putting in the
glass floors,
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U. S. WILL BUILD FIRST DERELICT CURIOUS SPIRAL BRIDGE OVER MIS-

DESTROYER

The greatest danger that attends naviga-
tion on the high seas iz from derelicts,
These submerged hulks, weighing thousands
of tons often, are scarcely discernible Ly
day, while at night it is practically impos-
sible to pick them up even with a powerful
searchlight.

For years navigators have urged upon
the leading maritime nations to undertake

SISSIPPlI RIVER

One of the most remarkable bridges to be
found anywhere across the Mississippi river
is at Hastings, Minn. In order to avoid the
expense of operating a draw the bridge was
built with a clearance which permits the
steamboats to pass below. The approach
from the east shore was then constructed in
the form of a spiral to avoid the long drive
which otherwise would have been necessary.

Photo by H. W. Crosby

Steamboats Can Pass Under This Mississippl Bridge

the destruction of these wrecks, but it has
remained for this country to take any ac-
tion. A derelict destroyver is now being
built at a cost of $250,000, which will be
in charge of the Revenue Cutter service.
With wireless telegraph to report a wreck,
it will now be possible to locate and destroy
it. Dynamite will be used to blow the old
hulls to fragments, a specially trained crew
of dynamite experts being detailed for this
work. Other countries will doubtless now
take similar action. Seamen declare that
the derelict is the explanation of many of
the mysterious disappearances of ships
which have never been heard from after
leaving port.

UNDER SEA COAL STORAGE

New,., two vears ago this magazine de-
seribed an experiment of the English navy
in storing coal under water. In the trop-
ical coaling stations the deterioration of
coal stored in the open air is very great,
as the heat exhausts the coal. Tests have
now been made of the submerged ecoal, and
indicate that it may be preserved under
water for a great length of time; perhaps
indefinitely. The chief difficulty is that it
must first be dried before burning, or even
loading into ships, as the moisture produces
spontaneous combustion. Drying large quan-
tities in the open air is not feasible.
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PORTABLE ELECTRIC WATER
STERILIZER

The sterilization of water by means of
ozone generated by high-tension electrical
discharges was described in our August,
1905, number. A German company has em-
bodied the prineciple in several forms of ap-
~ paratus — meost
notable, the
portable ountfit
for supplying
armies on the
field with ster-
ilized drinking
water. Two of
these outfits
were used by the Russians in Manchuria.

The apparatus is mounted on two wag-
ons, says the Electrical Review, London,
one carrying all the moving machinery and
the other the sterilizing outfit. The ma-
chinery wagon contains a gasoline motor,
such as is used in automobile propulsion;
an alternator with small exciter-dynamo on
the same shaft, supplying low-tension cur-
rent to the transformer; a small centrifu-
gal pump, driven by belting from the dy-
namo shaft, by which the unsterilized water
is pumped up to the tower through coarse
filters; a small blower or fan which gently
impels the air through a caleium chloride
filter (on the machinery wagon) and thence
through the ozonizers to the tower, which it
enters at the base,

-—-————
The *‘runo-walko-rideo-driveo universal
telephone,” or words to that effect,” is what
the Electrical Review calls the extraordi-
nary device which eastern inventors claim
to have made. It is a telephone instrument
which enables any person when riding,
walking or moving about in anyv way what-
ever, to put himself in communication with
any telephone system,
> - @
EARTHQUAKE WRECKED STEAM-
BOAT

The sternwheel steamer “Juli-

POPULAR MECHANICS

SELLING A HOT STOVE

A hardware man has adopted a new
method of selling cook stoves. Once each
month he offers a prize for the best dish
cooked at his establishment, and the ladies
bring dough and all kinds of uncooked food
to his store, where he has a battery of ranges
fired up., He attends to the cooking him-
gelf and in the demonstration actually sells
the heated stoves.

— -

OYSTER PLANTING IN PACIFIC

The native oyster found on our Pacific
coast is extremely small—about one-fourth
the size of an Atlantic oyster. Many car-
loads of eastern oysters have been shipped |
and planted in Puget sound and along the
California coast. Some of the beds are
just commencing to produce, one of them
affording 700 sacks per day the past winter.
The tongers, who gather the oysters, earn
from $6 to $12 per day.

B —

SOME QUEER CAUSES OF FIRE

Cueer causes of fires fregquently come to
light, some of which were intended to be
forever hidden. A merchant who needed
his insurance money badly removed the
metal ceiling protector over a lighted gas
jet, but alas! was observed in the act from
a neighboring window. Another man turned
on the gas in a cellar full of inflammable
material and set a lighted ecandle on the
floor, in the expectation that as the gas got
denser it would sink till it reached the
candle. He, too, was frustrated. A heavy
wagon passing broke the underground gas
main, stopping the supply, and someone
visiting the cellar by chance discovered the
candle and the open taps. Dry birds' nests
in a church tower helped in another case.
The bell bearings needed oiling and when
the bell was rung the sparks produced set
the nests on fire.

ette,” that plies daily along
t h e Sacramento river, had
just made fast to her dock in
Sacramento when the great
shock occurred. So violent were
the wvibrations that the ecabins
and upper works came tumbling
down. The passengers and
most of the crew had gone
ashore, and of those remaining -
on the boat none were killed.

The Wrecked Vessel
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DESTRUCTION OF THE FERRIS WHEEL

Fig. 1

The great Ferris wheel, once the mechan-
ical wonder of the world, was purposely
wrecked with 200 lbs. of dynamite at St.
Louis on May 11. The inventor, for whom
it was named, built it in 1893 at Pittsbhurg
at a cost of $200,000 as a mechanical amuse-
ment device for the Chicago World's Fair,
and as a rival of the Eiffel tower. The
wheel was 264 feet in diameter, and its steel
shaft was the largest ever forged: There
were 4,600 tons of metal in the structure.
After earning $750,000 it was taken down at
the close of the exposition and hauled in
wagons 10 miles across the eity at a cost
of $40,000 and set up in an amn=sement park.
It was again taken down in 1903 and shipped
to the St. Louis World's Fair. The wreck-
ing company decided there was most money
in wrecking it for scrap wvalued at $8,000,
and fired 100 Ibs. of dynamite under it, on
the first charge. The wheel did not fall,
but leaned to one side as shown in Fig. 1.

When the second charge was fired later in
the day, the huge monster did not fall on
its side as predicted. but first seemed to
quiver, then to totter, and then gradually
to collapse, the action increasing until the
great sections were bending and twisting
like wire. Finally there came the final
crash which covered the foundations with a
tangled heap of iron and steel. The wheel
was designed on the prineciple of a bicyele
wheel with a glouble rim of bridge construc-
tion. The shaft weighing 74 tons, which
will be seen at the center in Fig. 2, was
driven 20 ft. into the ground.

Fig. 2—Last of the Ferris Wheel

BUFFET FOR AUTOMOBILES

The luxuries of automobiling are con-
stantly being increased. The latest addition
is the portable buffet, the purpose and ar-
rangements of which are fully shown In the

Portable Buffet

illustration. One packing of ice will last
all day. The box is 21 in. long, 15 in. high,
and 10 in. wide; a 2-candlepower electric
lamp with battery is a part of the outfit,
which can be fastened to the running board.

——

A $10,000,000 company has been organized
to develop a water power of 40,000 horse-
power for supplying electricity to Kyoto.
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TALL STACK BUILT WITHOUT
SCAFFOLD

A great steel tunnel set on end, tow-
ering 242 ft. above the street, and large
snough for a good-
sized locomotive to
pass through, has
recently been com- : &
pleted in Detroit.

It is the steel
smokestackofa
heating company,
and is 14 ft. in s
diameter, and 29 ft. / 8
at the top. The stack
was erected without
the use of any out-
side scaffolding, and
the men working on
the inside could not
be seen by people in
the street below,
Steadily the struc-
ture grew, a few
feet each day, as
piece after piece of
the great steel
sheets were hoisted
up and riveted in
place. It seemed to
grow by magie, and
not until the great
flaring bell at the
top was reached was
a workman visible.
The picture shows a
man, suspended
from a rope putting
on the finishing
touches at the top.

In the work 27,000
rivets were used;
driven tight by
pneumatic hammers.
The stack will be
lined inside, all the
way, with firebrick,
and iz estimated to
have a life of from
30 to 40 yvears. We
are indebted to the
Detroit News for the
photograph, which
was taken from the
gixth story of the
building, or 80 ft.
above the ground.
The derrick seen in
theengraving is

i
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being used in the erection of the building.
Without the brick lining inside engineers
state the stack would last only a few vears,
on account of the acids in the smoke eating
into the steel.
T

RESTORES BURNED RECORDS

Remarkable Success Attends Invention of California
Professors

Two professors of the University of Cali-
fornia have discovered a chemical process
by which they are able to restore burned
documents such as notes, ledgers, and in-
surance policies. Documents which are no
longer decipherable, and which erumble into
ashes in ordinary hands, are by this new
process restored sufficiently to enable a per-
fect copy being made. The restoration is
made one leaf or sheet at a time and the
inventors are working night and day in the
transeript of valuable papers destroved in
the San Francisco fire. The documents thus
restored are not durable, but last long
enough to have a copy made. The courts
are expected to recognize these transcripts
as legal. The chemical formula which works
this wonder is a carefully guarded secret,
-y

BIG LEHR FOR TEMPERING GLASS

A lehr is a huge heated receptacle, hun-
dreds of feet long and equipped with trav-
eling platforms, used in the tempering of
plate glass. At the end where the glass en-
ters the heat is intense, the temperature de-
creasing gradually until at the exit it is
cold.

The largest lehr in the United States was
recently installed at Alexandria, Ind. It is
750 ft. long, with walls 2 ft, thick, and will
admit sheets of glass 12x19 ft. in size. It
takes 30 days for a sheet of glass to pass
through. Several motors—a 10-hp., two Tl
hp. and two 2-hp.—are used to operate the
traveling platforms. The cost was $15,000.

—-

ILLUMINATE BOTTOM OF LAKE

Submarine cables with several hundred
electric lights attached were laid on the
bottom of Union Lake, near Millville, N. I.,
in the effort to discover the body of a boy
who was drowned. Current was obtained
from the trolley line which runs to the lake,
and the ecables with lamps every few feet
were dragged along the bottom. The plan
was successful.



POPULAR MECHANICS

WHAT IS A LOCOMOTIVE ENGINE?

The railroad definition of an engine has
for years been a “locomotive propelled by
steam.” The American Railway Association,
which establishes the definition of railroad
terms, has enlarged the scope of “engine”
and it now means “a locomotive propelled
by any form of energy,” which includes, of
course, €leciric, gasoline and other motors.
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LANDING A BIG NAVAL GUN

The landing of a 4.7 naval gun was a
feature of a war course demonstration at
Whale Island recently, says the Shipping
World, London. The gun mounted on its
carriage was slung hetween two big boats
and these were towed to shore by launches.
The launches moved off when near shore,
the lashings were cut and the gun dragged

The Gun was Slung Between Two Big Boats

SAND BEST FOR GASOLINE FIRES

The best way to put out a gasoline fire
Is to use sand. Experiments were made
by the London fire department with burn-
ing shavings which had been =oaked in gas-
oline. The sand extinguished the fire in
4H seconds; water in 4 minutes, and chem-
ical extinguishers had little effect. If vou
have conditions where a gasoline fire is
possible, better keep a pail or two of dry
gand handy. It is inexpensive, never spoils
and will do the business,

H L
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" GENERAL ELECTRIC COMPANY. SCHENECTADY, N.Y.

up the high hills, The difficult piece of
work was admirably executed and won much
praise from spectators.

e SRR =

SPECIAL FLAT CAR

Several flat cars of unusual design have
heen built specially for transporting the
parts of big electriec generators. These cars
are 32 ft. long and contain a “well,” there
being no center sills. The principle of
bridge construction has been used. The car
has a capacity of 125,000 Ibs., and comes
down very close to the rails,

e T "‘-5-'.'"&4'
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Flat Cars for Transporting Parts of Electric Generators
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CLEANING SAN kFrantISCO OF VAST
DEBRIS

To Remove the 10,000,000 Cubic Yards with Teams Will Take 5 Years--Plan to Do It
Iin 15 Months

Editor's MNote.—According to careful estimates, the mass of brick and other debris that will

have to be removed from the burned business district of San Francisco to

ermit the rebulilding

of the city aggregates something between 10,000,000 and 11,000,000 cubic yards. Mr. Loss declares
that the removal of this vast amount of refuse material would require five years if all the work

had to be done with teams alone.

According to a system he has evolved, however, he hopes to

see the ruins cleared up within from 12 to 15 months by means of cableways, bunkers and steam

cars.

One yard is an ordinary load of dirt for a team.

= |

Br C. E. Loss

The situation is one that presents a case
of great urgency, but it is a matter that
cannot be unduly rushed. I have evolved
a gystem for handling all, or more, of the
11,000,000 cubic yards of debriz from the
business distriet, and it is the only one
feasible scheme that can be formulated. 1
propose to handle all this stupendous mass
by means of bunkers and cable ways. I

have already secured permits for the erec-
tion of bunkers, and have ordered material
and machinery which will be erected at the
earliest possible date.

Briefly, our system is this: We ghall
erect bunkers at various convenient places
throughout the burned district. The debris
will be conveyed to these bunkers by cable
ways, and from the bunkers will be dumped
into railroad cars. As is well known, per-
mits for the laying of railroad tracks
throughout the burned district have been
already granted to the transportation com-
panies, and the work of laying temporary
tracks to handle this business is now being
rushed. The railroads are the only insti-
tutions that can handle this business.

One of the Hoisting Plants at San Francisco
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By teams alone, it would take five years
at least; that would be utterly out of the
question. To handle this wilderness of de-
bris in trainleoads is the only feasible
method. We shall be able to load car after
car from our bunkers at a minimum of cost
and with the least possible expenditure of
time and the trains will then convev the
refuse material to the dumping grounds
outside of the city, economically and expe-
ditiously. Before we get through we shall
probably have 100 bunkers in full operation
in different sections of the city.

In view of the fact that there will prob-
ably be large quantities of brick and other
material that can be again used for build-
ing purposes, the insurance companies in
adjusting their losses may eclaim all this
salvage. This iz a matter, however, that can
prabably be amicably adjusted. What the
railroads will charge for removing the de-
“bris has, as yet, not been definitely decided,
They should, and probably will, handle the
business as they do customarily, by merely
charging a switching rate of $2.50 a car.

A large forece of men and a great many
teams will be emploved in this work, but
the teams will not attempt to haul the ma-
terial out of the city, or for long distances.
The teams will haul the debris to piles from
which it ean be conveved by cable ways io
the bunkers. Under this arrangement many
contractors will be able to take a hand in
the work.

I might say, in this connection, that much
of the brick removed from the burned dis-
irict can be cleaned and made serviceable
for building operations. Estimates as to the
proportion of brick that can be cleaned and
used differ somewhat, ranging from 50 to 70
per cent. We will have a process, however,
for cleaning all good bricks by which the
work can be done by machinery for §2 a
thousand. All good bricks will thus be
saved and reused.

-

TO PLACER MINE SAN FRANCISCO

One of the romantic projects that have
sprung up since the fire is that of washing
the debrig to recover the gold, silver and
precious stones. Values running into hun-
dreds of thousands, if not million=. of dol-
lars, lie buried in the rubbish. The plan is
1o erect plants in several locations and run
the debris through on the prineciple of
washing coal.

—— i ff—— .

Moving grain elevators from one town to

another is now frequently done.
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ELEVATORS THAT SIDE-STEP

Boston Tunnel Elevators Most Unique in the World

There are four elevators in Boston which
do not go straight up and down, but travel
6 ft. horizontally during their ascent. The
remarkable thing about them is that the
elevator floor remaing level all the time.

These elevators are installed at the three-
story Atlantic Chambers station of the East
Boston tunnel, At this peoint there are

A7
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Lig=zag Elevators

three levels where passengers go and come,
The lower is where the tunnel cars are
taken, the second is at the street level
where the surface cars run, and the third,
56 ft. above the first, the platform of the
elevated road. In taking the elevated or
tunnel carg, or in transferring from any
one of the three lines to either of the
others the elevators are used. There are
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two elevators on each side of the tracks, all
operated by electricity, and are the only
ones in the world which do not go straight
up and down and still maintain a perfectly
level floor in their passage through a curved
tube. In other words, these elevators travel
on an incline or zig-zag plane. Had the
elevators gone straight up and down, it
would have been necessary, of course, to
build two station platforms at the street
level, or else to have created in the street
a building of prohibitive size with a wait-
ing room beyond all requirements of the
traffic,

The problem which had to be faced in the
curved shaft was somewhat similar to that
in the Eiffel tower, though in reality much
more difficult. In the big Paris monument
the lifts approach each other gradually to-
ward the top of the tower. But the slant
at no one place in the tower is so consid-
erable as in the Atlantic Chambers, and
the fact that the floor of the elevator in the
tower is a little off the horizontal as the
car goes up does not seriously discoinmode
the passengers. In the Atlantic Chambers
the angle is such that it was absolutely
necegsary to contrive a means by which the
elevators going up and down inelining shafts
a distance of 56 ft. and at the same time
traveling 6 ft. in a horizontal direction
should have level floors in their ascent and
descent. Where they start at the bottom
on the tunnel level they are 24 ft. apart.
When they reach the street floor they are
within twelve feet of each other. Although
they move on inclined shafts, they are kept
on an absolute level by the use of curved
gunides, The passenger hardly realizes that
he is traveling in anything but a vertical
direction, unless he looks through the iron
lattice work of the elevator and notes that
the lines of the shaft are all awry, and that
the car started tilted at an angle of nearly
30 degrees, He starts from a platform 12
ft. across, separating the cages, and lands
at gateways less than a yard apart. The
cargs have a maximum speed of 2560 ft. per
minute, each car having a platform area
of about 60 =q. ft., and a eapacity of from 40

to 650 passengers.
———— o —  —

THE BIGGEST CARPET

The biggest carpet in the world covers the
floor of the London Olympia, and although
it measures 63,000 sq. ft. it was only four
months in making. It reguired 37 vans—a
procession a mile long—to take it from the
factory to the Olympia. Cut up, the carpet
would cover 437 floors 4 wds. square.

POPULAR MECHANICS

STEEL ARMORED HOTEL

Building in "Frisco to Resist Tremblors and Fire

San Francisco will soon have one of the
most unigue buildings in the world: it is a
hotel, and on account of its extremely
slender shape has been christened the
“Toothpick.,” The steel framework had
been nearly completed at the time of the
fire, and the original plan was to encase it
in stone and brieck. Now the skeleton,
which was uninjured, will be finished, but
instead of outer walls of stone, great plates
of boiler iron will be riveted on in the

The Building as it was Before Quake and a
Section Plated

same manner as the armor of a battleship.
The building will cost $750,000 and be fire
and earthquake proof.

This construction appeals strongly to
'Frizsco architects and already another build-
ing has been decided on to follow the same
lines. The steel plates will not only greatly
strengthen the structure, but cannot shake
from the skeleton, and will present a smooth
face, which can be painted any color, and
is expected to present an extremely pleas-
ing appearance.

—*

When glass is in the lens of a microscope
it i= more valuable than gold, its value then
being 50,000,000 times greater than when in
the raw state.

L —

A flagpole at Bt. Catherine’s, Ont., is the
latest adaptation of cement construction.
The pole is 150 ft. high.
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SLEEPING CAR WITH BERTHS UNDER FLOOR

A radical change in the
construction of sleeping cars
is proposed, which will af-
ford all the room and com-
fort of a parlor car during
the day with plenty of light,
and better wventilation at
night. In this car the berths
are entirely below the floor
during the day, the space
being occupied by comfort-
able arm chairs which may
be moved about as desired.
In making up a berth the
chairs are removed and trap
doors are raised which be-
come the partitions between
the sections, and the porter
by means of a sprocket
raises one or both bertha
into position. The bherths
lock securely at any desired
height. The company in-
tends to make no charge for
an upper berth when it is
not occupied, and in such
event only one berth is
raised above the floor, leav-
ing a room unobstructed to
the ceiling of the car.

The occupant can have
his berth at whatever Raising the Berths
height he desires, like alow
or high bed, says Railway and Locomotive Engineering. The new plan enables
the porter to make up or
put away the berths in less
time than by the present
gvstem in sleeping cars. In
the day, when the beds are
down out of sight below the
closed up floor, a current of
pure outside air is allowed
to get at the beds all the
time. It passes through
dustproof screens, and the
| beds get an all-day airing,
and at night are sweet and
clean, and moreover they
| are made up and ready for
use the moment they are
wanted.

—_——

In every mile of railroad
there are 7 ft. and 4 in. that
are not covered by the rail
—the space left for expan-

Berth Raised and Made Up siom,




POPULAR MECHANICS

THIS IS A SCENE IN PARIS, WHERE GONDEHNED MEAT STAYS CONDEMNED AND
ACTUALLY REACHES THE RENDERING TANKS INSTEAD OF BEING SIDETRACKED AND

WORKED UP INTO CANNED GOODS FOR HUMAN CONSUMPTION,
PICTURE REMOVES DISEASED MEAT, BUT FIRST THE INSPECTOR
KEROSENE CARRIED IN THE CAN NEXT THE DRIVER'S SEAT.

THE WAGON IN THE
INJECTS IT WITH
AMERICANS SHOULD

BE SATISFIED WITH NOTHING LESS THAN THE PARIS SYSTEM, WHICH IS THE BEST

IN THE WORLD.

REVOLUTIONIZE PACKING SYSTEM

“Kitchen of the Nation'' Indescribably Filthy--Packers Have Now Cleaned Up a Few
Rooms to Show Visitors

It begins to look as if the people were to
have relief. The Pure Food bill, which was
on the verge of failure in the Senate, has
been revived, and under pressure of an
awakened and outraged public may yet
amount to something. For years new me-
chanical methods and applied chemistry
have been made use of in a constantly in-
creasing degree, until few of the articles of
food are genuine, and many of them, while
palatable, are unfit for food. Preservatives
of all kinds are used in milk and meats,
vinegar is ‘made of deadly acids, butter and
lard is made of “grease” and much of the
grease is unfit even for soap. Much of the
potted and canned meats and sausages are
made of unspeakable things and by proc-
esses indescribably filthy. Even these when
“gpoiled” have been “recovered” by mechani-
¢al and chemiecal processes, and sent out
again wrapped in a bright, fresh label,
which gives the package a new appearance.
Smoked meats by thousands of tons never
saw any smoke, but are given the smoked
flavor by a preparation of creosote, which
is quicker and cheaper.

The lust for profit has grown to such an

extent, and has been unchecked, until
through immunity what was first an ex-
periment soon became an established prac-
tice.

Much the larger proportion of meat killed
by the Chicago and other large packers is
healthy, and hence wholesome, but an almost
incredible amount of diseased meat, abso-
lutely unfit for human use in any form, has
been going out. When cut up into steaks
or roasts only a highly trained expert can
detect disease.

That portion of the Reynolds-Neill report
which has been given the public is true,
every word of it, and conditions immeas-
urably worse have long existed. Just now
the big packing houses in Chicago are re-
ceiving the first general house cleaning since
they were established, and in full page ad-
vertisements the publie is invited to call
and see. DBut what the packers choose to
allow the visitor to see iz selected depart-
ments, which are not now and never were,
specially offensive. In the hundreds of
great buildings and pens covering a space
equivalent to several. hundred city blocks
there are more places the visitor cannot
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find and enter than those he will be allowed
to see.

The packers righteously deny the accusa-
tions, but men who will deliberately deceive
the public with false brands and sell dis-
eased meat as good meat, naturally would
not hesitate to deny having done so.

The system of government inspection is
insufficient and does not follow condemned
meat to destruction. In the past it has
stopped the movement of a diseased carcass
in its regular channel, only to have it con-
tinue its way to the public through other
avenues, The dressed meat for export has
been good, beeause it did not pay to send
diseased meat to places where inspection
would confiscate it. The result has been the
domestie supply, and especially the local
Chicago supply, has had to take the re-
Jjections.

The ecity inspection has been especially
corrupt and inadequate. What is needed is
national legislation imposing heavy penal-
ties on any one who offers foresale or trans-
ports any diseased animal or meat for food,
and state and city laws which will protect
the citizens of the state in which the ani-
mal is killed and its meat sold. This, with
a pure food law, will make the packing in-
dustry less profitable but would enable the
public to continue the use of meat instead
of turning vegetarians, as it now feels al-
most compelled to do.

ila

London is experiencing an awakening as
to its own slaughter houses, and points to
Paris as having the most perfect large sys
tem in the world. There they have an in
spection which means something, and once
a carcass is condemned it is used only for
fertilizer or fed to wild animals in eaptivity.

— .y ——
THRILLING RESCUE AT NIAGARA
FALLS

The most sensational rescue ever made at
Niagara Falls was accomplished recently,
by the fire and police department. Annis
Sweitzer, demented and escaped from an
asylum, plunged into the rapids and was
carried down until within 15 ft. of the
brink of the American fall, where he landed
on a small rock 35 ft. from shore. He re-
fused to be rescued. Ropes thrown to him
were cast aside and efforts to lasso him
failed.

The hook and ladder company was finally
called, which loaded the truck with heavy
weights and ran the extension ladder out
40 ft. over the water. Fireman Conroy and
Policeman Butts crawled out on the ladder
and after a furious struggle with the ma-
niae, in which they several times narrowly
escaped going over the falls, he was finally
secured, bound and brought ashore. The
incident was the most thrilling rescue ever
made by a ladder company,

Paris Police Inspector Stamping Good Meat=<It Can Now Be Sold



716

WILL JAPAN RULE PACIFIC?

Japan is rapidly assuming the leadership
as the maritime power of the Pacific ocean.
In 13 years her merchant marine has grown
from 180,000 tons to 950,000 tons. One ship-
yvard alone, at Nagasaki, employs 7,000 men
constantly, and more ships are constanily
being secured by purchasze from other na-
tions.

e et p—

TEST FOR JOLT OF AUTOS

In a test of the best form of springs or
shock absorbers for autos, held in Paris,
milk bottles filled with water and left un-

POPULAR MECHANICS

expeditions, says: “The compressor is to be
operated by a windmill, since it iz im-
possible to obtain fuel for steam, and the
air will be discharged into several receivers
at a high pressure; the air, in turn, being

used in place of steam to generate
electricity.”

——— o —
HUGE ELECTRIC ROTATING TOWER

CRANE

For loading such heavy articles as guns,
boilers, machines, ete.,, the Dublin Port
and Docks Board has installed a powerful
rotating tower crane, operated hy electricity
and dealing with normal working loads of

100 tons. The part that ro-

==
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Kotating Tower Crane at Dublin

corked were used. A bottle was fastened
to the floor in each of the side entrances
of the cars, which were to travel at a given
rate for a distance of about 16 miles, The
car returning with the most water remain-
ing in its bottles won first prize.

—

AIR COMPRESSOR FOR ARCTICS

The 8. 8. “Arctic” now fitting out at Hali-
fax for a North Pole expedition will carry
a windmill and air compressor. The Ameri-
can Shipbuilder, which originated the idea
of power and heat from windmills in polar

R 'ﬁﬁﬁ?}ﬁj'?'i'
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tates consists of a vertieal
crane-post resting on a
cylindrical bearing and sup-
porting a horizontal braced
truss. The upper horizontal
thrust is borne by means
of rollers on a ring bearing
fixed to the trestle, sur-
rounding the crane-post.

On the short arm of the
horizontal truss are located
the counterweight and the
machine room, the Ilatter
housing the machinery for
hoisting and for traversing
the hoisting crab, which
runs on the long arm of the
truss between the two side
girders and is provided
with auxiliary hoisting gear
of 20 tons working capacity
and 30 tons maximum car-
rying capacity. The motors
for operating the hoists are
of 60 and 40 b. hp. and the
one for traveling the crab
is of 30 b. hp. The slewing
mechanism is located on a
platform at the junction of the crane-post
and the truss, says the Electrical Review,
London, and is operated by a 15 b. hp.
motor. On an upper platform above the
slewing gear is placed the driver's house,
containing the controllers and having a
good view of the working field of the crane.

The greatest height of the load-hook of
the crane above the quay wall is 70 ft.;
hoisting height, 100 ft.; radius for 20 tons,
80 ft.; for 160 tons, 76 ft. When hoisting
150 tons the working speed iz 3 ft. per min-
ute, and when hoisting 20 tons, 20 ft. per
minute; speed of traveler, 2§ ft.; eight min-
utes are required for a complete rotation,
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MODERN EQUIPMENT OF

THE COAST PATROL

Mon=Sinkable Gasoline Lifeboats==Breeches Buoys--Work

of the Surimen

Life=Saving Crew and Apparatus Used in Rescue Work

The period of activity at the Life-Saving
Stations on the Great Lakes opens with
spring traffic and continues throughout the
season until the waters are again chained in
the iey thrall of winter. On the coast—hboth
East and West—the Service is maintained
without interruption all the year round, and
what the rigors of the life are canpot be
told in words. To understand one must go
to one of the Atlantic coast stations on a
night when the wind rages and the breakers
have whipped themselves to a froth upon
the shoals; then let him go out with one of
the brave surfmen on his long, lone beat,
and when the wind has buffeted him and the
gea awed him and the bitter eold numbed
him and the sharp sand lacerated his face,
then he will begin to understand. He may
be unfitted to share the peril. When the
surfboat, manned by its eight strong oars-
men, puts out across the breakers, he may
only stand and watch and pray—he is sure
to pray—and only then will he realize what
a life in this service means.

The United States Life-Saving Service
now comprises 277 stations, 200 of these are
located on the Atlantic and Gulf coasts, 61
on the Great Lakes and 16 on the Pacific
coast. At each station from six to eight
gurfmen and a keeper are emploved, and
these men are nightly patroling 1,000 miles
of our shoreline. The patrol begins at sun-
set, one man, clad in oilskins and south-
wester, with his Coston light (described in
our March, 1505, number) strung on a stout
cord around his body, =setting out in each
direction toward half-way houses—mere
huts—two miles distant, where each meets
a patrolman from the adjoining station and

exchanges checks with him to certify that
they have met. If it is very ecold they
kindle a little fire and after warming for a
few minutes each sets out on the return
trip. Any unusual or dark object in his
range of vision the life-saver turns aside to
examine—it may be a body cast up by the
sea. Such ghastly finds are not un-
common and the gruesome task of carry-
ing the body to the station is by no means
least among the hardships. After a wreck
several years ago in which many people
were lost, one life-saver, who helped recover
the dead bhodies, lost his reason. The first
watch is back at 8 p. m., when another sets
out to return at midnight; this is followed
by another until 4 a. m. and this by still
another till daylight. !

The scope of this service in the last few
yvears has increased wonderfully, and the
success in rescuing those in danger is due
in large part to the modern equipment. All
of the American governmental lifesaving
crews are now equipped with self-bailing
and self-righting surf and lifeboats; beach
guns for hurling lines to stranded wvessels,
breeches buoys for bringing ashore imper-
iled persons; flag outfits for “wig wag" sig-
naling by day and rockets and colored lights
for night s=ignaling. The life-savers are
also supplied with medical kits of “first aid"
remedies for the resuscitation of rescued
persons,

During the past year Unecle Sam's life-
savers rendered aid to T85 wvessels and to
more than 4,000 shipwrecked persons. Most
of the rescued persons were brought to
places of safety by the lifeboats or surfboats,
but gasoline launches, with which some of
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the stations are now equipped, rescued more
than 300 persons, and half a hundred per-
sons were brought ashore through the in-
strumentality of the breeches buoy after
wreck guns had been used to fire lines to
ships stranded in such position or with such
a sea running that no boat could reach them.
One of the ingenious appliances which has
been introduced by our life-savers is the
hawser-cutter, a mechanical device which

automatically cuts the life line detaching it

from a siniking ship after all the persons on

board have been rescued by means of the

breeches buoy.

The new gasoline lifeboats surpass any a ’

craft for this purpose ever-used by any na-
tion, They are of the self-righting, =elf-
bailing, non-sinkable type, provided with
sails, oars and 20-hp. engines as means of
propulsion. Water-tight compartments filled
with air tanks give them their buovancy
and all the heavy weights—aggregating
about 2,700 1bs.—are placed below the center
of gravity. The combined buoyancy of the
air cases is 11 or 12 tons and it requires a
load of 44 men of average weight to bring
the deck scuppers awash, The self-bailing
apparatus consists of five 6-in. copper tubes
on each side through which the water es-
capes. Automatie valves prevent its flowing
in the wrong direction. The fuel tank in
the boats holds 75 gal. and there is an auxili-
ary tank of 25 gal. capacity. The dimen-
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sions of the boats are: Length over all, 34
ft.; beam, 8 ft.; draft, 3 ft.

Among the heart-rending stories of the
life-savers’ work, none is sadder than that
of the brave surfmen at Monomoy Station,

1—Firing the Life Line
2—Wig-wagging a Message to a YVessel

3—Raising the Tripod fo Tighten Life Line;
Breeches Buoy Ready to Start

4—Surfboat and Crew

on the New England coast. The men, after
facing fearful peril, rescued five Italians
from a wrecked vessel. On the trip to shore
the forelgners became frightened at the
water that swept in and flung their arms
around the surfmen's necks so that they
could not use the oars and the boat capsized.
The surfmen fought a hard but losing fight.
One caught hold of a bit of loose wood on
the boat and was saved—the others all were
lost,
—_—-———

A college of aeronautics is being estab-
lished at Koutchins, Russia. The buildings
include a wvast hall for experimental work
with air-testing devices, a great tower for
testing air pressures, a laboratory and a
dynamo building,
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THE LARGEST AMUSEMENT STRUCTURE IN THE WORLD

Planned for Coney Island--To be Built of Concrete and Steel

The largest steel structure in the world i=
to be erected at Coney Island during the
next year. The building as planned will be
a huge steel tower, 700 ft. high, 200 ft.
across and 900 ft. in ecireumference at the
base. It will be taller than any other build-
ing in the world with the exception of the
famous Eiffel Tower and will have capacity
for entertaining 50,000 people at one time,

The foundations will be of conerete en-
cased in steel and the superstructure will be
of steel with concrete floors, fireproof in
every detall, and provided with ten large
elevators of the safest design, It is estimated
that 7.939 tons of steel will be used in its
construction—more than is contained in the
great Williamsburg bridge. There will be
about 500,000 sq. ft. of floor space; the sev-
eral stories from the ground up being de-
voted as follows and located at the height
above ground mentioned: Auto garage, base
of tower; pedestal roof garden, 150 ft.;
aerial hippodrome, 250 ft.; main hall, ball-
room and moving cafe, 300 ft.; aerial palm
garden, 350 ft.; observatory platform, 500
ft.: hall of names 550 ft.: U. 5. Observation
Bureau and Wireless Telegraph Station, 600
ft.; steel flagpole, TO0 ft.

The largest revolving searchlight in the
world will surmount the tower and hun-
dreds of thousands of electric lights will be
used for decorative illumination.

Some of the notably high buildings of the
world are as follows:

221 ft.—Bunker Hill Monument.
278 ft.—Masoniec Temple, Chicago.
286 ft.—Flatiron Building, New York.
382 ft.—Park Row Building, New York.
515 ft.—Cologne Cathedral.
547 ft.—Philadelphia City Hall.
555 ft.—Washington Monument,
T00 ft—Globe Tower.
1,000 ft.—Eiffel Tower.
— -

RAISING SHIPS WITH ACETYLENE

In a new system for raising sunken ves-
sels, cans of carbide are placed at various
parts which are to be emptied of water and
the cases are broken simultaneously by eleec-
trically fired eaps. When the water reaches
the carbide, acetylene gas is generated and
the pressure is sufficient to force the water
out of the compartment.
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Will be 700 Ft. High
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BRICK FROM ASHES

Ashes eombined with cement are being
used in Detroit for a new process brick
which is said to stand water and fire tests.
The new brick is ready to use in five days

and is mueh lighter than terra cotta.

SERE_———

The fire protection of Davenport, Ia., a
city of 40,000 inhabitants, consists solely in
the water works system. No tower is used,
but the pressure ranges from 150 to 200
lbs. at all times.
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ALCOHOL BILL PASSES

Congress has passed the bill removing the
tax on denatured alcohol, whicn will now
be available for light, power and cooking
purposes. In order to protect the wood al-
cohol manufacturers, who have some %30,
000,000 invested in plants, the bill does not
take effect until January 1, 1507,

Untaxed denatured aleohol iz an indus-

trial stimulus that cannot be used by man-
kind as a stimulant. The starch and sugar
plants are the source of production—pota-
toes and beets being used chiefly in Europe,
but in this country may be added the white
potato of the North, the sweet potato, the
vam, the cassava plant, waste molasses from
the sugar cane and from sugar beets, and
the waste product from the stalk of the
Indian corn at the time of the hardening
of the grain. The denaturing process con-
gists in adding ecrude wood aleohol, to which
has been added either a bone oil or some one
of the coal tar preparations, with pyridine
bases, to the pure alecohol. Wood aleohol is
a deadiy peoison and the aleohol iz thus
rendered unfit for drinking purposes, and
of very disgusting flavor and odor. Aleco-
hel thus treated could not be rendered pal-
atable without distillation, a procesz of
purification equally as difficult as the ille-
gitimate manufacture of aleohol,
- It has been repeatedly stated that the time
will come when the world will look to agri-
culture for the production of its fuel, its
light and its motive power. Untaxed de-
natured alcoheol is a step in this direction.
It is estimated that an acre of corn will pro-
duce 130 gals. of absolute alcohol and an
acre of potatoes, at 300 bu. to the acre, 2556
gals, As the quality of the potato is no
consideration, the variety giving the largest
vield will be planted for this purpose. Thus
the farmer is to be benefited by the Increased
demand for his products.

In Germany thousands of alcohol engines
are in use, alcohol as fuel being as cheap as
gasoline, far safer, and absolutely clean and
gsanitary. Denatured aleohol is also used
for lighting purposes, and in the manufac-
tures as a substitute for grain alcohol
wherever practicable,

Manufactories for the production of the
aleohol will naturally be erected not far
from the source of supply of the raw ma-

terial. This will mean a new Iindustry for
agricultural distriets in order to save
freights on the vegetable matter. Another

reason is that vegetables unfit for food, such
as frozen or partly decomposed potatoes,
beets, ete,, can be worked up into alcohol at
nearby factories where they would not stand
shipment long distances. Denatured alco-
hol promises to be the first significant rival
of gasoline, and consequently of the oil
trust, Unlike natural oil, the supply can-
not be contrelled by pipe lines as in the oil
regions, and the farmer will be as free to
market his product as he now is with corn
or wheat,

For gas engines used for all purposes, al-
cohol has great advantages over gasoline
and can be used in the engines now installed
with only slight changes in the machinery.
It will not even be necessary to send the
engines back to the factory to rebuild: the
new parts can be sent out and the change
made by engineers of ordinary ability.

In 1887 Germany removed the tax on
“denaturalized™ alecohol: its manufacture
and use, however, was comparatively small
until 1%01. In that year the potato crop
showed an overproduction of 48,000,000
Ibs., and in desperation at the enormous
loss which seemed imminent, the potatoes
were turned into alcohol. This so greatly
stimulated its use that the following year
the government held an industrial expo-
sition in Berlin, devoted execlusively to a
demonstration of the fuel, power and light-
ing qualities of the denaturalized aleohol.
Among the hundreds of exhibits was one
50-hp. alcohol engine running an electric
light generator. Since then the industry
has been an established and rapidly growing
one, the price ranging from 15 to 17 cents
per gallon in barrels. The government uses
it in the launches and ships and boats of
its navy, while throughout the country it is
preferred above all other fuels for light.

Cooking stoves of all sizes, forms and
capacities, from the complete range with
baking and roasting ovens, broiler, ete., to
the simple tea and coffee lamp, are used in
homes. In this country we may expect an
enormous consumption, as the aleohol has
all the advantages of city gas or gasoline
for cooking purposes, while it is cheaper
than gas and is free from the dangers of
gasoline. It also makes a more intense
heat than either, A new field now opens
to manufacturers, not only of the alcohaol
itself, but all kinds of apparatus for burn-
ing it for light, cooking and heat.
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LATEST RAILROAD GASOLINE
MOTOR CAR

The Union Pacific Railroad is still push-
ing its demonstrations with gasoline motor
cars. In the ecar illustrated a number of
improvements have been introduced, one of

SR
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3 ft. 10 in.; horsepower, 50; diameter of
propeller wheel, 38 in. The boats are built
of wood, with engine midway, and a 175-gal.
gasoline tank in the forepeak separated by
a heavy water-tight bulkhead. The Motor
Boat savs: “No sleeping accommodations
are provided, as the crew will live ashore.”

CAWT

This Car is Air, Water and Dust Proof

which is special facilities for climbing
grades. The new car is air, water and dust
proof, and the vibration of the machinery
has been overcome. The side entrance is
something of a novelty in American con-
struction, and portholes instead of the regu-
lation square windows are used. The for-
ward end is pointed as in previous cars of
this kind built by this road.

— - —

GASOLINE TUG BOAT

The increasing utility of the gas engine
ig demonstrated in the construction of a
fleet of tug boats for service on the Erie
canal, and while some future president may
graduate from a canal, he will not come
from the tow-path: There “isn't going to
be any"” tow-path.

The dimensions of these tugs are: Length,
40 ft.: moulded breadth, 9§ ft. 1 in.; draft,

STEAM LOCOMOTIVE CHEAPEST

The average steam locomotive spends one-
third its time, not in bed, but in having its
Lhioiler and firebox cleaned. There are ex-
ceptions, and in emergencies the cleaning
process is curtailed, but like other excesses,
has to be paid for with a longer stay in
the repair shop. The washing process does
not consume all this time, for there is a
great waste while waiting for' the boiler to
cool, and again in getting up steam,

An electric locomotive will stand a heavy
overload, but if only required to do its nor-
mal will not heat and can be kept in opera-
tion almost continuously.

The electrical repairs are easily and
quickly made as for the most part they are
made by substitution; a supply of renewal
parts being kept on hand, thus reducing the
time in shop to the lifting out of one piece
and putting back the new one, where a

Gasoline Tug Boat for Service on the Erie Canal
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steam locomotive would have to be taken

to pieces and the work done specially.
The advantage. however, is gshown by the

Railway Age to be misleading, for the rea-

son that steam locomotives cost about 210
per horsepower against §65 per horsepower
for an electric power station alone, or £100
per horsepower for the generating plant,
transmission lines and electric locomotive.
The interest on the investment is therefore
ten times as much for the electric system
which more than offsets the extra steam
locomotives required to allow one-third of
them to Le out of service constantly.

There are conditions, however, such as
terminal and tunnel service in large cities,
in which the advantages of the electric sys-
tem determine its s=election regardless of
. eost,

* - &

A $23,000 pick-up gear is to be added to
the equipment of the eable ship “Burnside.”
The apparatus will enable the vessel to pick
up an injured cable at a depth of 11 miles.

= -

Sinece 1902 England has removed 40 out-

of-date battleships and erniserz from her
Navy. During the same period she has
started the construetion of 12 new battle:

ships, 18 armored cruisers and four protected

cruisers.
-——

A Norwegian scientizt has discovered that
a common greenish-white moss makes a pal-
atable and nutritious food. The moss is first
subjected to a chemical process, then pressed
and cooked. Nine ounces of the moss, cost-
ing 2 cents, will make a meal for six per-
sons, it is eclaimed.

MpupundaNIUD

ACETYLENE LIGHTHOUSE

An acetylene lighthouse has been equipped
at Sandy Hook, to demonstrate the use of

e .
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that kind of light in marine work. The light
contains three burners and the tank capacity
is sufficient for six months’ continuous
burning., The Acetylene Journal states that
sailors declare the acetylene light can be
seen three times as far as the oil light in a
fog, and further than an electric light.

- - pg— —

ENGLISH COAL CON-
VEYER

INTERESTING

The small coal conveying plant erected at
the Maldstone, Eng., Eleciricity Works, is
interesting in that one motor serves the

double purpose of hoisting

and moving the traveler. It
is a series wound 7-hp.
motor using direct current
at 230 wvolts. A two-way
cone cluteh transmits pow-
er from the motor shaft to
either traverzingorhoisting
| zear, and rotation of motor
| is accomplished with a re-
| versing switch. There are
| two elevated tracks, one of
| which leads into the plant
and the other to the storage
vard. The track switch is
worked by chains from the
ground. The installation
# was made by A. W. Emp-
| son, to whom we are indebt
=) ed for the photograph.
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MOTOR BOAT THAT TERRIFIED

NATIVES

THIS IS THE “TOGA,” A NEW ZEALAND RACING MOTOR BOAT WHICH THREW THE

MNATIVES INTO SPASMS OF FEAR.

THE IDEA OF FIGUREHEAD DECORATION OF BOATS

WAS WORKED OUT IN ALL MANMNER OF FANCIES FROM EARLIEST TIMES, AND COM-

TINUED FOR CEMTURIES.
EEEN ABAMNDONED.

DURING THE PAST DECADE FIGUREHEAD CARVING HAS

MOTOR SLEIGH FASTER THAN
AUTOMOBILE

A motor sleigh, capable of making 35
miles an hour on snow and up to 90 miles
an hour on ice, was construected and tested
in Springfield, Ohio, last winter. The
conveyance is propelled by means of a strong
steel paddle wheel which successfully grips
the snow or cuts the ice and pushes the
gleigh ahead, faster than the speed of an au-
tomobile having the same size engine. The
paddle wheel is held by a swinging frame
and is pressed down by a spring which al-
lows a vertical movement of 15 in. each way
from the level.

The engines thus far experimented with
are air-cooled and it is probable that the
warm air from the engine could be utilized
for the comfort of the passengers. A num-
her of bells are placed underneath the sleigh
for the purpose of simulating the music of a
similar horse-drawn vehicle.

The speed changing levers are similar to

S
Paddle

A Speedy Motor Sleigh

those of an auntomobile, and the brake lever
connects to a toothed trailing lever, which
will bring the machine to a dead stop on the
steepest hills.

T —

AN ELECTRIC AUTOMATIC AIR
COMPRESSOR

The air compressor here shown is very
useful for barbers, physicians, art studios,
and manufacturing concerns needing com-
pressed air in moderate quantities,

An electric motor, A, furnishes power to
run the pump,
B, which dis-
charges into
the receiver,
C. An auto-
matic switch,
D, opens the
circuit when
the pressure
becomes suffi-
ciently high,
and eloses it again before the pressure falls
too low. This is accomplished by means of
a flexible diaphragm which is bulged out by
the pressure, thus causing the switch to
open,

The motor is 14-hp. and takes about as
much eurrent as three inecandescent lamps.
It will handle about 35 cu. ft. of air per

minute and will give any pressure up to
T3 1hs.

§
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THE SMALLEST ENGINE ON EARTH
Made by T. H. Robinson, Toronto, Can.

Model engine making has its attractions
for those of mechaniecal taste. Several small
steam engines have been made by watch-
makers whose calling particularly fits them
for this class of work. They are useful as
window attractions as well as forming a
good sample of work. An upright brass en-
gine 1 in. high and weighing 414 dwts.
(about the weight of a wedding ring) and
standing on a 5-cent Canadian coin attract-
ed a deal of attention in a jeweler’s window.

But the smallest of all small engines is
“Tiny Tim,” made of gold and steel by a
Toronto watchmaker, T. H. Robhinson, of 526
Yonge street. It is smaller than a common
housefly, and the
smallest car-
tridge used in
this country, the
rim-fire %22
short,” will easily
slip over the en-
tire engine and
fiywheel, T h e
stroke is /. in.;
bore of cylinder,
o in.; diameter
of flywheel, %
in.; weight, 1 gr.;
speed, 6,000 revo-
lutions per min-
ute, that is, 100
per second, When
running mno mo-
tion is wisible,
but the vibrating
piston emits a
note similar to that made by the mosquito.

The horsepower is /... part of a horse-
power, and the complete engine weighs just
4 gr., Troy weight—about the weight of a
match. This means that it would take 120
such engines to weigh 1 oz, 1,920 engines 1
1b., or 3,840,000 engines to weigh 1 ton. The
measurement of speed and horsepower has
been made by Dr. C. A. Chant, of the phys-
ical department of Toronto University. The
ciazine hed and stand are of gold; the piston
rod, evlinder, shaft and center of flywheel
are of steel; the rim of the flywheel iz gold.
The feed is through the stand of the engine
bed, which is hollow; this is mounted on a
brass tube which is encased in ebony fur-
nished with a screw top for purpose of
safety in carrying. Compressed air has

Exact Size
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been used to run it and connection is made
through the ebony casing.

Two hardened and ground steel bearings
are inserted in the gold engine bed for the

Plan and Side View Enlarged

ghaft to run in. Thege are counterbored
from the inside, which further diminishes
the friction as well as forming a self-con-
tained oil well—the oil hole being placed
midway between them on top. Seventeen
parts are used in making the engine.

It was shown by request and operated be-
fore the Canadian Institute, at Toronto,
lantern slides being used to show its con-
struction, and comparison with well-known

ohjects,
—— i W p—

SHIP REPAIRING UNDER WATER

A new invention by which it Is possible
for a man to go down and repair bad leaks
while a vessel is at sea consists of a stout
canvas eylinder 30 ft. long, 2 ft. in diameter,
distended by hoops strong enough to with-
stand the pressure of the water and closed
at the bottom and open at the top. This
queer device is lowered over the side of the
vessel, with its top well above the level of
the water, and drawn close to the vessel by
a line passed under the keel. The eylinder
has two canvas arms let into it at just the
right height for a man standing on the
wooden bottom and within reach of the
hands when thrust through there is an out-
side pocket for tools. To enable the work-
man to see what he is doing there is a
watertight window let into the canvas.

The first device of this kind was made of
a sail aboard the Liverpool barque “Bir-
nam Wood,” under stress of circumstances,
says the Shipping World, London. The ves-
ge]l developed a bad leak and both the hand
pumps and windmill pump were going,
when the captain thought of the canvas cyl-
inder. With the gailmaker's aid it was soon
in readiness and the captain descended, re-
paired the leak, which was 12 ft. under
water, and did some other eaulking. The
vessel was at sea one hundred days there-
after and came into port perfectly tight.
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LATEST AMERICAN ELECTRIC LOCOMOTIVE

Weighs 85 Tons==Speed 60 Miles An Hour==Designed for Trolley and Third Rail

Electric Locomotive==5Speed 60 Miles An Hour

The illustration shows the latest type of
American electric locomotive, of which 35
are now under construction. They will be
used in haunling passenger trains between
the depot in New York City and Stamford,
Conn., a distance of 23 miles. Thesge locomo-
tives are 36 ft. long, weigh 85 tons, run on
four pairs of 62-in. drivers, with four gear-
less motors of a working capacity of 200-hp.
each: or 800 hp. for the locomotive. This
is s=sufficient to draw a 250-ton train on
through service at 60 miles per hour. The
cab is of sheet steel with windows at the
end, which enable a close view of the track.

Direct current is used over one section of
the road, and taken from a third rail by
means of four collector shoes. From Wood-
lawn, N. Y., to Stamford the curent is al-
ternating of 11,000 volts, and is taken from
overhead wires, which are suspended from
gteel messenger wires carried by bridges
reaching across the tracks at intervals of
200 ft. To collect alternating eurrent from
the high-potential overhead trolley line, the

locomotive is equipped with two pantagraph-
type bow trolleys, each of which has a ca-
pacity sufficient to ecarry the total current
required by the locomotive under average
conditions—two beiug provided to insure re-
serve capacity. The motors are constructed
to work on either the direct or alternating
current.
- = e —

CONTROLLING WIRELESS

The directing and controlling of wireless
waves g0 that they can be aimed at a specifie
point—as at a ship or some particular sta-
tion—is engrossing Marconi at present. He
has an apparatus for this purpose in hand
and expects to soon perfect it

—_——i A —

In 1905 the 295 box factories in New
England alone consumed 600,493,000 ft. of
lumber, valued at $8,831,000, of which 81 per
cent was white pine.
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0 FIRE CRACKERS AS rm%lgfi‘ﬁ_

By George Horton, Chief Baltimore Fire Department

The firecracker, which has been the means
of innumerable fires, can be made to serve
as an unfailing alarm, even though no one
iz in the house when the fire starts. The
best detectives are the large dynamite crack-
ers. 1 have these crackers distributed all
over my house and have advised any number
of persons to use them. The idea is decid-
edly practicable. Omne of the crackers is at-
tached to a length of wire and it is then
suspended from some place where it is likely
to be useful.

I have these crackers hanging from the
roof of the cellar, from the ceilings of the
stairways, from under the padded seats of
the chairs and sofas—every place where they
can be conveniently put and are likely to he
of use. The idea is simply this: If a fire
breaks out, it can't make much headway be-
fore it reaches one of the crackers and the
explosion gives the alarm. The idea came

TROLLEY CAR MOVES HOUSE

One of the most unusual purposes to
which a trolley car was ever put happened
at Atlantiec City, N. J.

The building was a

POPULAR MECHANICS

to me some yvears ago, and was suggested by
a fire in a grocery store.

The fire had got considerable headway,
and it was discovered by the explosion of
gsome canned goods which attracted the at-
tention of the people in the house. I decided
that if canned goods made a good fire detec-
tive, crackers would be just as good.

There is absolutely no danger, as some
would imagine, from dynamite erackers, un-
less the fire is there, and when a dynamite
cracker—the kind I use is about two inches
long—explodes, it throws itself right out
with the force of the explosion. It is a good
plan to keep a couple of them in a ward-
robe, where there are a number of garments.
The probabilities are that if a fire took place
the force of the detective cracker going off
would extinguish the blaze.

I have fixed up hundreds of these crackers
for various persons and certainly do advise
their use, especially in houses in the sub-
urbs, where there are not likely to be peo-
ple passing, and where a fire is, therefore,
likely to get considerable headway before it
is discovered.

—— e w — —

Two great steel plants are to be built on
the Pacific coast, one at Tacoma, to cost
$5,000,000, and another at Seattle, The
project is being financed by men who have
made their fortunes in lumbering on the
coast. One plant will have 3,200 acres and a
mile and a half of water front on Puget
sound.

good sized story and a
‘half cottage and one
of the big double truck
summer cars of the
City & Suburban Trac-
tion Co. was substi-
tuted for horses.

The company Ten-
dered this assistance
in order to make the
delay from blocking
its tracks as short as
possible. The Street
Railway Journal says:
“The span wires were
taken down one at a
time, and the trolley
wire pulled to one side,
sliding along the side
of the house, two line-
men taking down and
putting up the wires
as fast as the house
was moved.”

-

Trolley Car Moving a House
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REINFORCED CONCRETE DAMS

Points of Superiority--Principles of Strength in Concrete-Steel Construction
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Constructing the Schuylerville [am

The use of reinforced conerete—that form
of construction now lending itself to all
great engineering enterprises where com-
bined strength and permanence is desired,
and especially those in which a high resist-
ance to two great natural elements (wind
and wave) iz essential—presents to the en-
giceer or architect new considerations not
vet generally discerned by the law-making
element of the couniry, and therefore in-
adequately covered by the building ordi-
nances of our munieipalities. In a number
of instances, not recognizing reinforced con-
crete as a special method of eonstruction, in-
volving principles peculiar to itself alone,
the regulations relating to ordinary steel
construction have been applied without
change to reinforced concrete, and the mis-
fit, liable to result in serious loss or great
danger to property and life, is apparent only
to the expert, who finds himself helpless
to remedy matters.

By means of reinforced concrete the world
is embattling herself against Nature's stress
of wind and wave and quake. For her edi-
fices, that she would fain make permanent
as earth may be, she is striking roots of
concrete and steel; for her long-distance
beacons—on terrible Cape Hatteras, on Mile
ﬁuck, at Nikolaev and many other mariners’

death runs—she is lifting up shafts of con-
crete and steel; her swift rivers, given to
overwhelming and devastating spring floods,
she is spanning and damming with structures
of concrete and steel; and she is honey-
combing the earth’s crust with great tubes
of this same construction. Enthusiasts have
declared that this is the concrete-steel age—
enthusiasts, like geniuses, are wont to tran-
scend the truth; nevertheless, the matter
is sufficiently important to warrant the pub-
lic's becoming acquainted with the funda-
mental principles involved in the strength
of this form of construction.

“The strength of a reinforced conerete
structure depends absolutely on the intimate
union of the conerete and steel; the struc-
ture must be at the point of failure as soon
as that wunion is destroyed.” So states
Walter Webb Loring, in the Journal of the
Franklin Institute, Experts in general
claim that the elastic limit of the metal
represents the strength of the reinforced
concrete structure; the inexperienced would
take the assertion literally: in his mind
the expert qualifies it. Take a steel bridge
with an elastic limit of 30,000 or 32,000 lbs.
and an ultimate of 60,000 1bs. A working
stress as high as 16,000 1bs. has been per-
mitted with safety. If, however, the structure
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were concrete, reinforced with steel of
the same grade as that used in the steel
structure, it would by no means be safe to
permit so great a stress, as the union be-
tween the concrete and steel would be de-
gtroyed. The stress in concrete due to its
contraction during setting, under some con-
ditions, is as great as that due to the work-

ing moment increasing with the flood and
being resisted by the weight of the dam.
The dead weight of masonry required is so
expensive that ordinarily a small factor of
gafety iz allowed, and under an unusual
flood, the dam gives way. The timber dam
has an upstream face, making an angle of
less than 45° with the horizontal, the center
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Fig. 1==Se¢ction of Qakdale Power House, Tippecanoe, Ind.

ing load, and this, also, must be taken into
congideration. In one bar system of rein-
forcement, steel with an elastic limit of 60,-
000 lbs. is used. In caleulating, the limit
is taken as 50,000 1bs. and divided by four
to compute the working stress—12,600 lbs.
The best reinforcement is considered to bhe
a deformed (bent or eurved) bar with a
high elastic limit, the shape of the bar being
of the greater importance.

The construction of dams is one of the
most noteworthy applications of reinforced
concrete, These dams are built hollow, with
a comparatively flat upstream face, so that
there is no tendency to overturn, and in
many cases both the gatehouse and power
house are located inside the dam, greatly
reducing the expense. Fig. 1 shows a sec-
tion of the Oakdale power house, located
within a dam, at Tippecanoe, Ind.

The concrete-steel dam has many points
of superiority over both those built of solid
masonry and those built of wood. The ma-
sonry dams are built with a nearly vertical
upstream face, so that the water tends to
overturn at the toe of the dam, the overturn-

of pressure coming within the base, so that
the dam could not possibly overturn. But,
as Mr. Loring impressively states: A
wooden dam is never any better than on the
day it is finished. Its deterioration com-
mences from that day.”

On the other hand, the reinforced con-
crete dam, as before stated, has no tendency
to overturn, and gains steadily in strength
from the time it is built, becoming like the
rocks of the earth, part of the earth. The
dam being hollow, can be inspected for leaks
from time to time, and thus kept in abso-
lutely certain condition. Where the soil is

Fig. 2=-=Section of Dam for Low Head and Soft Bottom
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porous, weep-holes (Fig. 2) are made in
the bottom of the dam to eliminate any ten-
dency to upward hydrostatic pressure. Fig.
2 shows a section of a dam located on a
soft bottom. The expense of a solid ma-
sonry dam under these conditions would be
prohibitive.

Another important advantage is the effect
of ice on the dam. Where a solid masonry
dam would be carried out by the pressure of
a great ice gorge, or where a defective plank

Section of Breast Dam for Soft Foundation and Low Head

in a wooden dam would allow the ice to
bite into its surface and finally destroy it,
the hard, smooth, uniform deck of the con-
crete dam, rigsing by an easy incline from
the bed of the river, lifts the whole mass of
ice easily to the erest and the incline of the
apron drops it to the foot.

In building the Schuylerville (New York)
dam the record closing time was made.
Work on this dam began September 27,
1904, and was finished December 31, 1904.
Until March 11, 1905, the water was allowed
to flow through the channels left and then
the dam was closed in just 45 minutes; a
feat impossible in any other form of con-
struction.

']
o |

Section of Apron Dam for Rock Foundation and High Head

Section of Concrete=5teel Dam With Half Apron
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COMPARATIVE COST OF 50 HP. BY
SEVERAL MOTIVE POWERS

The efficiency of a producer gas outfit is
set forth by a writer in the Wood-Worker
who siys:

A party who owns a wood-working plant,
now closed down, applied to me for advice
as to the most economical power to install.
When the plaut was operated a portion of
the fuel needed was obtained from the ref-
use, but the additional fuel required was one
of the main reasons for suspending opera-
tions, He had in use an 80-h, p. boiler with
a 30-h. p. engine, but wanted my ealenla-
tions to consider a 50-h. p. outfit for the
new conditions, and was inclined to resume
operations if the cost of fuel could be
brought within a reasonable figure.

After obtaining the prices of the various
fuels available at that place T found the fol-
lowing fuel costs for operating a 50-h. p.
plant for one year: Steam, $2,625; city gas,
$3,240; gasoline, $2,812.50; electric motor,
$2,500; producer gasg (anthracite eoal),
$£562.50, and producer rasg (coke), $393.70.

Then, taking into consideration the differ-
ence in the cost of these prime movers, 1
found the following comparison for operat-
ing each apparatus for a period of ten years.
These figures include the original cost, 6
per cent. on the investment, repairs, fuel
and attendance for ten years: Steam, $28-
850, per h. p. per vear $77.70; city gas, $37.-
720, per h. p. per vear $75.44; gasoline, $33.-
445, per h. p. per year $66.89; electrie mo-
tor, $26,300, per h. p. per year $52.50; pro-
duecer gas (anthracite coal), $13.105, per
h. p. per year $26.21; producer gas (coke),
$11,417, per h. p. per year $22.83.
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The difference between the cost of operat-
ing the steam and the producer gas appa-
ratus with coke for fuel would produce a
dividend of 10 per cent. on an investment
of $26,000. In making this comparison no
account was tiaken of such items as would
be common to all the apparatus considered,
such as depreciation, ete.

e

MAKING CEMENT CISTERNS--A
NEW INDUSTRY

Cisterns are now built of conerete, which
has numerous advantages over the old style.
As now built the cistern is a large jug, with-
out seam or joint, and all in one piece.
Cistern making of concrete is a new branch
of work which the concrete constructor can
profitably add to his cement walks, founda-
tions, and hollow blocks,

A patent has been granted on a set of ad-

L 2 ;..r'.f S %, . 2
7

Wz

E 7
| i)

: 7

! B ; {

Form Complete

justable forms, which enable the eistern to
be made of any size desired. The ecistern
can be built up one section at a time where
there is seepage or danger of cave-in. In
building, a 4-in. floor of concrete is first laid,
then the forms are set and a thin concrete
poured all around, and tamped. The pro-
portions recommended are: 1 part cement;
2 parts sand; 4 parts crushed stone. Or, if
gravel is used: 1 part cement; six parts
gravel. The forms remain in place three or
four days, then are removed, and the inte-
rior of the cistern given a cement wash or
a coat of cement mortar. For the wash use
a clean cement with 2 per cent waterproof
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compound. For mortar: 1 part cement, 2
parts sand, and 2 per cent waterproof com-
pound. Such a ecistern should last indefi-
nitely.

Fig. 2 shows how the arch and neck are
built up; Fig. 3 how forms are braced and
scaffolds placed.

— e

AUTOMOBILE HEARSE

The automobile hearse which has been pre-
dicted, has arrived, and is found to be
extremely satisfactory. The exhaust from
the engines is muffled so as to make the ac-
tion of the machinery noiseless, and the
silent movement of the vehicle is said to be
in no way displeasing. The next advance
will doubtless be a train of automobiles for
the accommodation of all who accompany
the hearse to the cemetery, the vehicles be-
ing covered and painted in some subdued
color,

The Auto Hearse
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A FLOOD AS AN AMUSEMENT SPECTACLE

The London Hippodrome, world-renowned
for its marvelous spectacles, has recently
amused the English public with a flood so
realistic and thrilling that spectators are
thrown into a frenzy of excitement almost
equal to that produced by a real flood.

A peaceful village scene, with cattle
browsing in the lanes and children playing

about the doors of its pretty cottages, is
suddenly transformed into a place of hor-
rors by the breaking of a dam. The little
village is demolished by 200,000 gal. of water
that sweeps over it ecarrying away bridges,
trees and houses. Terrified animals ruosh
down the hillside into the lake and thrilling
rescues of human beings are effected.

— e e

INCREASING CAPACITY OF FREIGHT STEAMERS

Ocean freight steamers are now being
built after plans which a few wvears ago
were declared impossible, and which 20 years
ago could not have been constructed because
the materials could not have been furnished.

The illustrations show the ordinary type
of steel hull construction as compared with
the latest types. In the old the upright and
cross beams seriously interfere with stow-
ing of cargoes.
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LARGEST ANCHORING CABLES FOR
NEW CUNARDERS

Since 1855 until the present year the
chain ecables for anchoring purposes made
for the “Great Eastern” have held the record
for size. These cables were made of iron
2% in. in diameter, and at the time were
considered enormous. With the construction

Cable Before and After Testing

of the two new mammoth Cunarders, “Lusi-
tania” and “Mauritania,’ the anchoring cable
record is broken along with many others.

The iron used in the Cunarders’ cables is
o3 in. thick at the smallest part, or 74 in.
larger than that used for the “Great East-
ern.” Kach link is about 221§ in. long, and
with the crucible cast-steel stud weighs 160
Ibs. The weight of the main eable, which is
about 2,000 ft. long, is 100 tons, while the
joining and anchor shackles weigh 500 Ibs.
and 840 1lbs. respectively. The chain is
forged throughout.

Three links of the chain were subjected to
gevere tests. First, to the proof strain of
189.8 tons established by the British Ad-
miralty. This resulted in a total elongation
of the three links by 14 in. The chain then
withstood the statutory breaking strain of
265.7 tons with a further elongation of 3j
in. regulting. Then the maximum capacity of
the testing machine—over 370 tons—was
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applied and the links did not break under it,
nor show any sign of fracture or defect on
examination. The only result of the tests
—the most severe ever applied to a chain
cable—was an elongation of the three links
by 6 in. above the length before testing.

——

SEVERE TEST OF PRODUCER-GAS
ENGINE

It is well known that the producer-gas
engine is more economical of fuel than a
steam power plant, but there seems to be a
great difference of opinion among engineers
regarding the possibility of successfully op-
erating producer-gas plants for furnishing
continuous power. As a result of this con-
troversy, Prof. R. H. Fernald, of 5t. Louis,
undertook an endurance test, using a 235-hp.
gas engine, supplied by a pressure producer,
using bituminous coal. o

The engine (see Fig.) was connected to a
generator, the electrical energy being dis-
sipated by a water rheostat. The load on
the engine could thus be adjusted, by increas-
ing the surface of the plates exposed to the
water, or by bringing the plates closer to-
gether. The apparatus was started on the
first of April, and ran continuously for 24
consecutive days, thus affording indisputa-
ble proof of the possibility of operating pro-
ducer plants continuously for power pur-
poses,

Water Rheostal

Rr-an',ucer Gas Engine

Engine and Uenerator Connected

If other tests confirm the conclusions of
Mr. Fernald, the gas producer may possibly
revolutionize the modern methods of power
plant construction, as the efficiency of a gas-
producer power plant is about 30 per cent of
the total heat value of the ecoal used, while
a steam plant usually gives 12 per cent or
less.

S LA |

Te cleanse zinc articles pickle in spirits

of salts (hydrochloric acid) with water
added for about three minutes., Then wash
and dry.
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All the articles ap=
pearing in this de«
partment arereprint-
ed in book form at
the end of each year.

SHOP NOTES

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

TO SET A BELT SHIFTER

Anvone who has had trouble with a belt
sliding over to the wrong pulley will ap-
preciate the following device: The shifting
mechanism is the same as an ordinary belt
shifter with the exception of the lever, which
has a spring at the upper end, as shown in

¥t e
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Loose Pulley
Belt Shifter
the cut. This spring, which is in compres-

gion, forces the shifter to the extreme posi-
tion in either direction and holds it there.—
Contributed by C. E. Holeombe, 2912 Edina
Blvd,, Zion City, I11.

bt ———

STARTING SCREWS IN CLEANOUT
COVERS OF TRAPS

Congiderable difficulty, oftentimes, is ex-
perienced in starting the screws when re-
moving brass cleanout covers from traps. A
good way, says the Metal Worker, is to give
the wrench a few sharp strokes with a ham-
mer at the point indicated in the sketch.

C T |

Starting Cleanout Screws

The shock will make the brass let go and
the cover can he readily unscrewed.
——

WIRE FOR STRINGING WATCH
PARTS

A very simple and convenient device for
watch repairers is shown in the sketch here-
with, and is used for stringing the parts of
a watch during the process of cleaning. It

e >
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Wire Stringer for Watch Parts

can be easily made by any repairer, savs a
correspondent of the Kevstone, and will soon

pay for the time required to make it.
.- ———

ADJUSTABLE RING FASTENING FOR
A ROPE

An adjustable rope fastening, such as is
shown in the sketeh, will be found very
effective for guv-rope fastenings, derrick
fastenings, jurv-mast knots, temporary mast

<

Fig. 2

Adjustable Rope Fastening

bands, and numerous other devices where
ropes are used. When used on the neck
ropes of horses, a snap should be fastened
to the end of the rope and hooked to the
ring B. The size of the nooge can then be
made larger or smaller by drawing the rope
through ring A, as shown in Fig. 2, and
moving ring B the required distance. Then
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when the rope iz drawn back, it will leave
the rings as shown in Fig. 1. The rings can
be made of iron or steel, seomewhat smaller
than the diameter of the rope, and when a
number of fastenings are to be placed on
one piece of rope, the rings, A, should be
made oval-shaped so that they may be passed
over the others. When only one fastening
is required both rings may be made round.—
Contributed by Harry Hall, Brooklyn, lowa.

—_—

MAGNET FOR A BROOM HANDLE

Shop brooms equipped with the following
device will be very useful for recovering
brads, small serews, and other articles from
the shavings. The broom handle is slotted
a short distance and a magnet is held in

Magnet Attachment for Broom Handle

the_slot by a ;-in. stove bolt, as shown in
the sketch. 1 use this device every time [
gweep up, and usually find large quantities
of brads, staples, and small screws. [ upset
a box of brads once and they fell in a lot
of shavings and dust, but were quickly sepa-
rated with the magnet—Contributed by Ed-
win Howland, Baltimore, Md.

ey
§ iy

CABLE DRUM CARRIAGE

This device is used for holding the large
spools, upon which is wound the lead-covered
cable used in electrical work. The handling
of these reels of ecable, which has always
been very difficult, owing to their great

Cable Drum Carriage
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weight, can be done by one man when using
this device. With it the cable can be un-
wound either backwards or forwards and
the drums can be easily raised by means of
the powerful worm gear.

With the exception of the shafts and
wheels the apparatus iz buillt entirely of
steel and is designed to carry varying sizes
and weights of drums.

—_— b -

IMITATION ROSEWO0OD STAIN

Put 1% 1b. logwood chips in a gallon of
water and boil until reduced in volume to
2 qt. Apply boiling hot, says the Master
Painter, and if several coats are necessary,
let each coat dry before applying the next.
Grain the finished surface with a camel’s
hair pencil dipped in logwood infusion con-
taining the sulphates of iron and copper.

P
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HOW TO SHEAR WIRE IN A LATHE

Instead of having a shaper rigged for
shearing, this work may be done on the
lathe, says the American Machinist.

Swing the mandrel, A (see sketch), which
has a circular shear, B (made of tempered
tool steel), on 1it, hetween the centers,
Fasten a tool-steel piece, C (drilled for the
wire, E, to be sheared and for the stop, D,

<
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Shearing in a Lathe

which determines the length of the pieces to
be cut), in the tool-post,

Operate as follows: Start the lathe, enter
wire, E, in the hole in C, and press toward
stop, D:; when opening, B, is opposite the
hole in C, press the wire up against D, and
cutting edge ¥ will shear it off. The piece C
can have a series of holes in it to suit dif-
ferent sized wires. The circular shear, B,
will last for a long time as there iz plenty
of stock for grinding.
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A NEW METHOD OF TURBINE
CONTROL

In a paper read before the American In-
stitute of Electrical Engineers, Mr. Lamar
Lyndon describes a form of governor hy-
pass shown in the sketch. It has bheen found
that when the supply of a turbine is sud-
denly checked, the momentum of the mov-

Turdirne :ﬂ

Turbine Governor

ing column of water causes an enormous
increase in pressure, which would probably
burst the pipe if it were not for the relief
valves, which open and thus allow part of
the water to eacape.

In the new method the relief valves are
replaced by the compensating valve, A,
which operates in connection with the gov-
ernor. This arrangement prevents the oscil-
latory movement of the governor, and gives
a more uniform speed in the turbine.

—— - W i

HANGER FOR BLUEPRINTS

In hanging blueprints on the line to dry,
they are apt to be torn or hung so that they
dry unevenly. The hanger illustrated elimi-
nates this difficulty. The blueprint is
clipped with the hanger while in the water,
zays 4 writer in the American Machinist,
and the whole thing is then lifted out eagily.

Blue: Print

Hanging DBlueprints
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HOW TO LEVEL AN OILSTONE

For use in properly truing up oilstones
provide a block of cast iron 13 in. thick,
9 in. wide and 12 in. long, with a projecting
ledge % in. wide and % in. high on one
side, this to keep the block from slipping
when on the bench. Plane the block up
true on both sidez and the three edges, says
the Patternmaker, and place on the bench
convenient to sink water; also provide
coarse and fine emery powder.

To true up an cilstone or slip, place a
small quantity of the coarse emery powder
in the middle of the block, pour on a little
water and rub the oilstone back and forth
until its surface is level; then repeat the
operation, using fine emery powder with
water. To true the round side of a stone,
and preserve its original radius, turn the
stone while rubbing.

This method will entirely remowve all the
glaze, so objectionable in oilstones, and
leave a nice surface similar to that obtained
hy grinding.

- -

PUMPING TO A 100-FOOT ELEVA-
TION

With twe piston type steam pumps for
tank service, either of them able to dis-
charge sufficient water to a 50-ft. elevation
with a nominal lift of, say, 10 to 15 ft., it
is possible to force water 100 ft. vertically
by the following method:

Connect the suction of one of the pumps
to the water supply and the discharge to a
receiver capable of holding the required
pressure, in this case 21.7 1b. Connect the
suction of the second pump to this receiver
also and connect the discharge to the main
that carries the water to the 100-ft. eleva-
tion. To steady the action of the pumps,
geays a correspondent of the Engineer's Re-
view, the receiver must be fitted with a
good-sized air chamber.

In operating keep the steam valve on the
first pump open full and control the speed
with the steam valve on the second pump.
The second pump not having any lift will
be able to overcome the increase of fric-
tion in the discharge main. Any boiler will
do nicely for a receiver, but it would be bet-
ifer not to use too large a receiver,

This scheme will work on rotary pumps
as well, but not on plunger pumps. The
two-pump scheme can be worked very nice-
Iy for fire service at a distance and in a
great many other ways as well,
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BENDING AN OIL CAN SPOUT

To make a bend in a spout for an oil can
or a machine oiler proceed as follows:
Form the straight spout in the regular

way over the blowhorn stake and solder the

geam. Plug the small end of the spout with
a piece of wood and pour melted resin into
the spout until it reaches the point where
the bend is to be made. Let the resin cool
till solid, then make the bend over the round
stake or mandrel to the desired form with-
out a buckle.

Heat the spout gradually over an oil
torch, says a writer in the American Artisan,
until the resin again melts and runs out.

e

A NEW WAY TO BEND TUBES

The principal difficulty in bending tubes
iz the tendency to buckle and wrinkle. This
has heen overcome in some instances, by
pouring melted resin into the tube before
bending, and while this method prevents the
tube from wrinkling in long radius bends,
it has been found unsuitable for making
sharp bends or for making bends in which
the exact diameter. of the tube iz to be
maintained. The tube is also slightly flat-
tened at the bend, and is therefore not per-
fectly round.

It being required to bend a number of
brass tubes through 9%° without any wrin-
kles, creases, or change in section, a cor-
respondent of the American Machinist made
use of the “fluid punch” principle. The
tubes were forced through a die, as shown
in the sketech, and a water pressure of 6,000
" Ib. per =2q. in. applied to the inside of the
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forced through the die by the pressure of
the water, and as the diameter of the die
all around the bend was the same as the
tube, there was no place for the metal to go
except in the desired direction. The diame-
ter could not be inereased because the walls
of the die prevented this, and it could not
be decreased at any point on account of the
high pressure within,

In using this device the end, A, became
rounded as a result of the pressure, and was
afterwards cut off. If the die iz supplied
with a liberal amount of oil it will last a
long time and do good work.

—_— - -

TO REPLACE A BROKEN CASTING

When a cast-iron part of a stove or other
article is broken the following method is
usually the cheapest way to replace it: Take
the broken casting to a foundry and have a
new casting made, using the original as a
pattern. The molder can easily place the
broken parts together zo that the duplicate
casting will be perfect unless it is very com-
plicated,

The duplicate cazting will be a little
emaller than the original as ecast iron
shrinks about 1§ in. in a foot in cooling. 1f
the shrinkage should be an objection it may
be partially overcome by annealing, as sug-
gested by a correspondent of Machinery, To
anneal the casting, heat it in a slow char-
coal fire to a dull red heat, and then cover it
over about 2 in. with fine charcoal. Sprinkle
several inches of dry ashes on top and allow
to cool slowly. This will permanently ex-
pand the casting which will then be very

tube. The tube being closed at the end was nearly the size of the original.
Tube before belng Bent End of Tube 1o Poeition
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A New Way To Bend Tubes



POPULAR MECHANICS

CUTTING A KEYWAY WITHOUT
MACHINE

A keyway can be cut in a pulley, gear, or
other piece of machinery without the use
of a planer or slotting machine by the tools
shown in the sketch, and a hammer. The
eylinder, A, is made of hard wood and
turned up to fit the bore of the pulley.
The groove, B, is the same width as the

;# == D
Fﬁﬁ_ /E
| A |

Home-Made Keyseating Tools

keyway required, and deep enough to re-
ceive the iron piece, C, and the steel chisel,
E. The piece C has the end bent over as
shown to prevent it from sliding out of the
groove,
vanized iron, thin strips of hard wood, or
almost any material obtainable.

To use these tools put the eylinder in the
bore of the pulley and put piece C in the
bottom of the groove. Drive the chisel
throngh the bore and then =him up with
the strips, D, driving the chisel «clear
through each time.

About six shims will be required for mak-
ing most kevways, but it is well to have
more as the depth of the groove, B, will not
then have to be an exact dimension.

——— i Ap— - ——

TO KEEP PLASTER OF PARIS FROM
HARDENING QUICKLY

In the May number G. M, Backus says:
“To keep plaster of paris from hardening so
quickly, use vinegar instead of water for
mixing.” That depends on how long you
wish to keep it from hardening, After
thirty vears' experience with plaster of paris
I find that mixed with clear vinegar it will
not harden in gix hours, but will work like
putty.

The better way is to add one-fourth, or
possibly one-half vinegar to the water. If

The shims, D, can be made of gal- .

-
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wanted for stopping cracks in walls, one-half
vinegar will give all the time reguired and
will make a better filling than when all
vinegar is used; one-fourth vinegar will
give ample time and make a still better
stopping.—Contributed by W. C. Bunker,
D. D. 8., Oregon, 111,

—_—

HOW TO MAKE A SMALL SPLIT
PULLEY

To make a small split pulley up to 10 in.
in diameter, the following method is excel-
lent, says a writer in the Wood-Worker:

Take two pieces of firm stock, A A, as
long as the desired diameter of the pulley,
plus a little to work off, and as wide as the
desired face. Join them up and make a
light saw mark across the center, as in mak-
ing a wooden box, then bolt them together
with a piece of heavy cardboard or very
thin wood, a a, Fig. 1, between. This card-
board or wood should be cut through at o
so0 that there will be a hole there for the
worm of the bit to follow.

Having bolted the pieces together, bore a
hole of the size of the shaft. Now take two
pieces, B B, of the right thickness to com-
plete the circle, saw roughly to size, fit them
over the bolt heads and nuts, and serew on,
being sure to countersink the screw heads
sufficiently to allow for the turning. Mark
piece B, which covers the nuts, so that the
pulley may be taken apart by removing that
piece only.

Having built up the rough pulley in this
way, take off the piece B, remove the nuts
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Small Split Pulley

from the bolts, take apart the pieces A A,
remove the thin pieces—you have no fur-
ther use for them—and having made a wood
mandrel of exactly the size of the shaft,
clamp vour pulley on it, and turn as desired.
The pieces A A need not be of especially
hard wood; white pine has heen used with
perfect success, and they are doubtless the
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better for being thin enough so that when
the bolts are drawn up they will have a
slight tendency to spring, thus bringing the
end grain to bear on the shaft and clamping
it tighter than if they were rigid.

—_—

PROBLEM IN ARRANGING PULLEYS

In the ordinary method of using two
single-block pullevs, the pulling force is only
doubled, but by arranging the pulleys and
rope, as shown in the sketch, the force is
increased to four times that of the power

—+ 400 Ibs c

~~ 100]bs
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To det a4 to 1 Pull With Two Single Block Pulleys

applied to the end of the rope. The pulleys
A and B are connected, as shown, and the
rope is then given one turn around a post,
tree or other object, C.

When the pulley B reaches the post C,
loosen the rope and slide pulley B back to
pulley A, which will have traveled half the
distance traveled by pulley B—Contributed
by A, D. Newlin, Dunlap, Cal.

————ife iy

A MACHINIST'S TAPER GAUGE

The sketch shows a taper gauge made by
a correspondent of the American Machinist,
and found useful for measuring the taper of
lathe centers and other tapered work. The
principle used is the same as that found in
the taper attachments of a lathe. The lower
jaw slides up or down to adjust the work;
the upper one swings on a stiff joint, C, to
adjust the taper; both jaws are locked with
thumbscrews. .

P ———

Useful Taper (lauge
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As it is half a foot from A to B, the
graduation is made one-half size, so that a
distance of 1, in. on the scale should read
1 in., which gives the taper in 1 ft.

— % -

SUPPORTING LONG LINES OF PIPE

Often it is not desirable to support long
lines of heavy piping with trestle or bridge
work. A correspondent of the Metal Worker
describes hils method in such case.

Three lengths of 6-in. iron pipe, each
about 14 ft. long, were to be used in cross-
ing a street, leaving an unobstructed clear-
ance of 15 ft. The pipes were arranged to
rise in a vertical line above each sidewalk
and near the riser were placed two 10x10-in,
posts to support the pipe line and the weight
of water in it. The three lengths of pipe
were joined together with flanges, giving the
abutting ends maximum bearing surface
and assisting materially in keeping the line
rigid.

A block of wood was placed toward each
end of the line and over these were passed

=

Trussed Pipe Line

two -in. round iron rods, bearing under-
neath two other blocks 6 by 8 in. In =size,
placed as shown. The rods were screwed
together by turnbuckles, The size of the
rods is determined by the length of the span
and the bends they are to be given.

Rl e

TO CUT INDIA RUBBER

Those who have had to cut heavy gaskets
or other rubber articles have found that
substance an unpleasant material to work.
The cut can be made neat and clean, savs a
correspondent of Machinery, if the knife be
kept wet; and if conditions permit, this ecan
be best effected by doing the cutting under
water, as good housewives know to do when
peeling onions. Potash water is better than
plain.
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BORING A HOLE IN A CEILING

A man who wanted to bore a hole through
the ceiling in his house, accomplished the
task without getting any plaster or chips
on the carpet, though his wife had told him
he surely would, says American Machinist,
He thrust the bit through the bottom of a
pasteboard box, mounted a stepladder and
bored the hole, catching all the litter in the
hox,

. o L

T-5QUARE ATTACHMENT

The device shown in the sketeh will
keep the T-square true at all times, and
saves many movements of the left hand
when working near the end of the blade
with a triangle. A plece of angle brass, A,
is screwed to the drawing board near the
left-hand edge on the under side. A piece
of sheet brass, B, is bent, as shown, and
screwed to the head of the T-square. A steel
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T-Sguare Attachment

gpring, C, is fastened to B and slides on the
brass angle, A, thus keeping the square true
at all times. The sketch shows a view of
the under side of the drawing board.—Con-
tributed by A. L. T., Lansing, Mich.

e R 3

CHALK IN THE SHOP

A good way to keep a file from filling up
with the metal being filed is to rub it with
chalk; especially is this good, says Wood
Craft, in reducing a shaft by means of a
file.

Chalk makes a good oil extractor for old
belts, also. HRub the chalk into the belt
thoroughly, then pack the belt in chalk and
let stand for a day or two. The capillary
action induced will draw the oil from the
belt into the chalk, and enough will be re-
moved to make the belt fit for service.

MECHANICS
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EASILY MADE TRAMMEL POINTS

A trammel point in which no fine adjust-
ment is required, can be made from pipe
fittings and a steel rod, as shown in the
sketeh., The deviee can be made with either
one traveling point, A, and one stationary

N & Molleable Tee
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1" Steel Rod

Trammel Points

point, B, or with two traveling points, as
may be desired.

In making the traveling point a two-light
gas fixture body is drilled to receive the
4-in, rod, and tapped for the steel point, as
shown., The 4-in. nipple acts like a set-
serew, and the 13-in. malleable tee serves
as a handle. The %-in. steel rod can be
made any length desired and ecan be bent
either hot or cold.—Contributed by Geo. A.
Madison, Baltimore, Md.

r — ‘.. *_,

KINK FOR TELEGRAPH LINE

A friend and [ use the accompanying
kink on our telegraph line, doing away
with the dirt and ecleaning of gravity bat-
tery; we use dry cells instead. A A are two-
point switches; keep the switches on left-
hand point when not in use. When B calls
C simply put switch on right-hand point

Wiring Kink for Telegraph
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and call as usual. In connecting up the
battery, observe that the positive pole is
connected to switch at one station, while
the negative pole is connected to the switch
at the opposite station, giving a chance to
use both batteries, if desired.—Contributed
by F. L. Wheeler, Cliftondale, Mass,

—_— - -

LAYING A FIREROOM FLOOR

The fireroom floor should be planned not
only to give good ,wearing value, but for
comfort as well. The following plans, with
modifications to suit the individual needs,
is excellent:

e
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Laying a Fireroom Floor

First provide a supply of material: bricks,
cinders, sand and cement, then proceed to
excavate the part of the fireroom where the
bricks are to be laid to a depth of at least
15 In. below the door sill. In this excava-
tion lay a course of cinders § in. deep (see
sketch) : the cinders should be slightly wet
and tamped in place thoronghly with tamp-
ing tools. Follow the cinders with a layer
of coarse, sharp sand 4 in. deep at B' and
2 in. deep at B. In part of the fireroom
the brick should be lald diagonally, but as
there is considerable waste in making
broken joints, they may be put in straight
at the sides of the floor and the rear of
the hoiler.

In front of the boilers the floor should
slope slightly so that water from the ashpit
which- comes out with the ashes when the
fireman is cleaning fires will not form small
pools which do not conduce to comfort. The
heaviest work of the fireroom comes on
the space between the boiler fronts and the
dotted lines, FF, therefore the brick should
be thoroughly grouted in there. To do this,
mix up clear Portland cement with water,

POPULAR MECHANICS

very thin and pour in all the joints. When
the joints are full to overflowing, spread the
cement all over the space with a coarse
broom. Cover that portion of the floor from
the dotted lines FI' to the outer wall at G
with very fine sand, tamping thoroughly;
then when all the joints are filled, sweep
off the sand. Vitrified brick, which is very
hard, should be used for layving the floor.
A correspondent of the Practical Engineer
gays that a floor laid in this way will give
excellent satisfaction and last a great while.

———ifl— il —ifp———

CEMENT BLOCKS CURED BY STEAM

Cement blocks or bricks made by the dry
process may be cured by steam, says Munici-
pal Engineering. Where the block plant is
operated by steam, the exhaust steam can
be used for curing and the extra cost is
very small. It is necessary to use a closed
shed for storing the green blocks until they
are ready to be removed to the curing yard.
This is less convenient than the open shed,
but if ears for handling the blocks and hold-
ing them while in the steam were provided,
there would be no difficulty in this respect.

—_—

SCREWDRIVER THAT HOLDS THE
SCREWS

For very small screws the screwdriver
illustrated is convenlent, especially, sayvs
American Machinist, for putting screws in
place in the interior of typewriters, adding
machines and the like.

The side view, Fig. 1, shows two prongs
on which a slight pressure is exerted when
a screw is to be held; as soon as the pres-
gure is removed the prongs spring back
gripping the screw firmly. The handle of
the rod is knurled to afford a good grip for

: l ﬁgi;m FIG.1 ,ill;-

Screw=-Holding Screwdriver

the fingers in turning. Spring steel rod is
the material used for this device. The ends
are made quite thin in order to have the
gpring as seneitive as possible. The method
of using the driver is shown at Fig. 3.
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RECIPE FOR MARINE GLUE

One part of pure india rubber dissolved
in naphtha, When melted add 2 parts of
ghellac. Melt until mixed. Pour out on tin
until cold. Melt and use with a brush at
water-bath heat,

Or take a handful of quicklime and 4 oz
linseed oil. Boil, and pour out on a plate
until hard. Melt and use.

Or take 1 1b. of common glue—not fish
glue—in 2 qt. of skim milk. Spak and boil.

All these are good,

HOW TO MAKE A CUTTING SHEAR

A very handy cutting shear can be made
at little expen=ze and requires little more
than a couple of hours' labor, says a cor-
respondent of the American Blacksmith,

Make the stand or bench of 4x6-in. oak
lumber, similar in construction to an ordi-
narv work truss, and 4 ft. long. Secure two
cutter-bars from an old reaper and bend the
end of one up and the end of the other down
and rivet the two bent ends together.
the lever or handle of 1i-in, stock 4 ft. long.
Split one end of this piece so as to evenly
distribute the strain on the rivet by which
the lever iz hinged to the lower blade or jaw
About b in. from the split end drill another
hole., Cut two pleces of stoclk, 1 by 14 by 6
in. long and drill a hole in each end of both
pieces and rivet one on each side of the
upper blade or jaw and connect them in
turn to the lever or handle,

Fasten the lower jaw to the bench or
stand with two or four brackets, ane or twao,
as the case may be, on each side of the jaw
and bolt firmly to the wood bhase.

Forge a hook on the end of a piece of
Li-in. Tound stock, Tun the straight end
down through the bench, hook the other end
over the top edge of the lower jaw and holt

7T

Home- .';'r'!.ade Cutting Shear

the lower end firmly to the floor, thus hold-
ing the shear rigid. This tool can be used
to cut flat stock 1§ by 3-in, or 1l4-in. round
rods,

Make
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COMBINATION TELEGRAPH AND
TELEPHONE LINE

The accompanying diagram shows a sys-
tem which I recently installed in Kansas for
simultaneous telegraphy and telephony and
which is giving as good results as could be
had were they entirely separate. On ac-
count of its simplicity it ean be made by
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Wiring for Combination Telegraph and Telephone Line

anvone for less than the cost of any stand-
ard telephone made,

A word explaining its operation may prove
useful. When receiver is on the hook in its
normal position, the pushing of the button
completes the cirenit of six eells through
an ordinary buzzer, primary of induction
coil back to the battery, thus giving an in-
terrupted direct eurrent through this eircuit
and generating an induced alternating cur-
rent in the secondary of tha induction coil
which passes ont over the line, actuating
the diaphragms of all receivers and vibrat-
ing them in unison with the buzzer of the
ringing telephone. Receivers in this way
act as “howlers” in addition to their usual
function.

The condenzer of course
Mor=e current from reaching or working
through the telephone to ground., The im-
pedence, or retarding coil. may be made by
using one of the coils out of an ordinary
Morse relay (1560 ohms), as its resistance is
T35 ohhms. Where Morse sets come helween
telephones on the line, both kev and relay
of the set should be completely bridged
neross with a condenser of small capacity.
Where it is possible to use two telegraph
wires and make & metallic eirenit, a 1 miero-
farad condenser on each side of telephone
will serve the purpose of the 2 micro-farad
condenser shown in diagram.—Contributed
by C. V. Patter=zon, Independence, Kan.

prevents the
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DEVICE FOR RIPPING LONG STOCK

Long stock for moldings, etc., is easily
ripped when a device like the one illustrated

is used, says a correspondent of the Wood-
Worker.

In the sketch, A is a plan view of the

Fer Ripping Long Stock

saw table and P is the top of a bench, or
trestle, for the stuff to run out on. This
top, P, may be independent of the saw table,
and made with four legs adjustable to
height, if the saw table is adjustable, or it
may be secured to the saw table at the one
end and have a leg at the other. The entire
efficiency of the device lies in having it a
little over half the length of the longest
stock to be worked, say 10 ft. long for 16-ft.
stuff, and having the outer end cut on a long
bevel, as shown. A strip being ripped off,
it will lie on the table till the next pushes
it along; them when the center passes the
end of the bench, it will tip and slide off
the bevel end, falling to the floor in the
position indicated by the dotted line. With
a device of this kind one man can rip mold-
ing stock very nearly as fast as two could
do it without.
——————

' ANVIL MADE OF STEEL RAIL

The amateur blacksmith can make himself
a very satisfactory anvil of a piece of steel
rail—often to be found at the junk shop. A
in the sketch shows the rail; BB, two blocks
of wood just the length of the rail, used to
prop it; C, two bolts; DD, four long screws,
and EE, two pieces of angle iron of the
same length as the piece of rail. The Model
Engineer, London, says this makes a strong
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SUPPORTING POLES IN SWAMPY
GROUND

In setting telephone poles in swampy land
where the mud is too soft and deep to give
a solid bottom, a cheap and easy method of
supporting them is shown at Fig. 2. Bolt to
the foot of the pole two pieces of creosoted
pine planking, crossing at right angles. Re-
inforce the pole, if necessary, by putting in
a push and brace, with planks bolted at the
foot the same as at the base of the pole.
Where the line will be exposed to strong
winds fill a hole around the base of the pole
with concrete, says the American Telephone
Journal.

Where the ground is too soft for this

Setting Telephone Poles in Swampy Land

method to be successful, plant the pole and
bolt to it just above the ground and at right
angles to the line, two pieces of planking
about 10 ft. long (Fig. 1), Nail short pieces
of planking 3 ft. long to these 10-ft. planks
and at right angles to them. Then on each
side of the pole fasten two pieces of plank-
ing to extend from a point on the pole abont

6 ft. above the ground to the ends of the
10-ft. planks.

TO CUT HARD RUBBER

Hard rubber in sheets is very difficult to
cut under ordinary conditions, but by plac-
ing in hot water it becomes soft like a plece
of leather and may then be easily cut in any
shape desired by using ordinary shears.
When it begins to cut hard dip in water
again and continue until the cutting is done.

Then lay on a flat surface and allow it to
remain there until cold.
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ETCHING ON BRASS OR STEEL

In the usual method of etching on tools
or instruments of any kind, the article is
covered with melted paraffin and then
marked with the name, monogram or other
inseription, by means of a pin or scriber of
some kind. In a new method, described by
a correspondent of Machinery, a rubber
stamp is used in place of a scriber, andil
asphaltum varnish is used as a “resist” in
place of paraffin, 1f the stamp has a fancy
horder it will add greatly to the appearance.
The varnish is used on the stamp in place
of ink and the impression is then made on
the article to be etched, When the varnish
has dried, apply the acid, which will eat
into the metal at the exposed places and
leave the letters in relief.

The following acids for etching will be
found to give good results:

IRON AND S0OFT STEEL.—Nitrie acid,
1 part; water, 4 parts.

HARD STEEL.—Nitric
acetic acid, 1 part.

DEEP ETCHING.—Hydrochloric acid, 10

acid, 2 parts;

parts; chlorate of potash, 2 parts; water,
88 parts.
ETCHING BRONZE.—Nitrie acid, 100
parts; muriatic acid, 5 parts.
BRASS.—Nitrie acid, 16 parts; water,

160 parts. Dissolve 6 parts potassium chlo-
rate in 100 parts of water, then mix the two
golutions and apply.

R
-

BOILER FOR HEATING GLUE SIZING

For this device use No. 24 galvanized iron,
making the boiler 13 by 30 in. and 13 in.
deep. Double seam the bottom like a wash-
boiler and pane the top on and solder it.

Make the three pitchers about % in. at the
top, 5 in. at the bottem and 14 in. deep, and
fit them into holes in the top of the boiler so

B Al

Boller for Heating Glue Sizing.

that the bottoms of the pitchers are 2 or 3
in. above the bottom of the hoiler, The
pitchers should have a large solid lip like
camp coffee pots, says the American Artisan,
s0 that the glue will not eclog when pouring.
Wire the handles heavily and place them so
as to just rest on the top plate of the boiler.
-

HOW TO MAKE AN ADJUSTABLE
DRAWING TABLE

An adjustable table, which can be used
for either drawing, reading or writing, can
he made as shown in the sketch, The 3 -in.

A lTB

Adjustable Drawing Table,

gide outlet tee, A, unites the four 3 -in.
pipes, B B, and the three caps, C, are drilled
to receive castors, as shown. The cap, E, is
drilled for the 13-16-in. rod, D, and tapped
for a thumb screw. The 14&-n. pipe, F, holds
the board, G, and if necessary should have
holes drilled and rods passed through, to
prevent board from twisting. A narrow
strip of wood, screwed on at the lower edge
of the board, G, will prevent the drawing
board or other article from sliding off.—
Contributed by Subscriber, N. H.
see

EXAMINING PRINTS WHILE DEVEL-
OPING

During the development of a print do not
take it out of the zolution to examine it. It
is entirely unnecessary and is liable to re-
sult in stains and discolored lights.—Photo-
graphic Times,
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THE SLIDE RULE A COMPLETE
WIRE TABLE

By 5. H. Graf, Corvallis, Ore.

Since the slide rule iz now recognized as
a necessary adjunct to the practical engi-
neer's equipment, the following directions
for readily finding the properties of copper
wire, as given in the common wire table,
will perhaps be appreciated by those en-
gagzed or interested in electrical work:

In the October, 1805, issue of the Electric
Club Journal there appeared an article giv-
ing a method for finding the resistance per
thongand feet of any size of copper wire.
This article led to further study of the sub-
jeet and brought about the discovery of
methods for finding the other equally im-
portant properties recorded in the wire
tahle. In order to make the list here com-
plete, and owing to the fact that the method
for finding the number of feet per pound
is based on the rule given in the article
spoken of, it will be well to give in brief
this rule.

To find the resistance in ohms per thou-
sand feet (at 20° () of a ziven size of
wire, draw out the slide until the right
hand index on the under side of the rule is
at the units figure of the given number on
the equally divided or logarithmie 1. seale;
that is, for No. 18 place the index on 8; for
No. 9 place it on 9, ete., and multiply re-
sult by 10. Example: Reguired obms No.
18 wire (1,000 ft.), Set slide (holding rule up-
gide down) at 8 on the logarvithmie 1. scale,
then (holding rule right slde up) read on
geale D the number 632, Multiplying by
10 gives 6.32 ohms for the resistance of
1,000 ft. of No. 18 wire. The exact resist-
ance as glven in the tables iz 6.35 oluns, the
difference being less than one-half of 1.

In order to know where to place the dee-
imal point, it will be necessary to remember
the following:

The regicstanece of No. 0 wlre iz .1 ohm per 1,000 £t

w1 1,000 ft.
“ . “oo2o ¢ 100 " 1,000 ft.
- a 30 1400 1,000 ft.
" o Y40 11000 1,000 ft.

Sizes hetween those given have propor-
tionate resistance, and if the order iz ob-
gerved it will take but a2 minote te memor-
ize the little table above.

To find the number of feet per pound,
gimply multiply the number of ohms per
thonsand feet, ns found above, by the con-
stant 10 = [or 31.4 approx. (10 ==10x3.1416

=31.4}]. The following shows where to

place the decimal point:

No. 000000......0000vus 1 ft. per pound

Ml Basswnas sesssssss 10Tt per pound
MO DBcciviaanieeie 100 ft. per pound
Mo WWosuivvaiiisines 1000 ft. per pound ete.

The rule for finding the diameter in inches
of any size wire iz not quite as simple as
the above, yet it ean be mastered with very
little effort,

The diameters of the wires, Nos. 2, 6, 10,
14, 18, 22, 26, 30, 34 and 38, may be found
directly by placing the right under index
on the units figure of the number as be-
fore and reading the result over the left
hand index of the zlide on the A-zeale. For
wires larger than No. 11 place a decimal
point before the value read: as for No, 2
we have .258: for wires larger than No. 31
but smaller than No. 10 place a decimal
point and one zero before the significant
part of the result; and for wires smaller
than No. 30 place a decimal point and two
zeros before the answer. o

The dinmeters of the sizes not given in
the series must be found by interpolation.
This may be done very readily on the slide
rule, For example, suppose we wish to find
the diameter of No. 15, B. and &.; Place
the right under index on 4 (for 14), then, as
No. 15 has a smaller diameter than No. 14,
move the sglide back or te the left one-
fourth of a whole division and read over
left top index of slide as before: the result
is .067. The =same result could have been
obtained by setting the index on 8 (for 18)
and moving the slide to the right three-
fourths of a division. Try it

To find the diameters In millimeters, mul-
tiply the results obtained by the Inst method
by 25.4. This merely reduces inches to mil-
limeters,

To find the area in eircalar mils, square
the diameters in inches and multiply by
1,000,000,

The other measures, such as feet per ohm,
ohms per pound, ete., are so simple that
anyvone familiar with the manipulation of the
glide rule ecan find them from what has
been given, without further directions,

The mastery of thege few simple rules, a
task of less than an hour, iz equivalent to
memorizing more than four hundred
three- or four-place numbers, a practically
impossible task. Also, as will be evident,
the rules are not limited to copper wire
alone, for the resistances of wire made of
any given metal may be found by multiply-
ing the resistance of a copper wire having



FOPLLAR

the =zame eross section area by the specific
resistance of the given metal as compared
to copper,

The results obtained by means of the slide
rule in the manner deseribed are very near-
ly correct for the larger sizes of wire, and
the error is in no case greater than 3 per
cent. This gives as great a degree of acen-
racy as is ordinarily required. In ease it
iz required to know the number of feet per
pound more aceurately than the rule already
given will permit, multiply the number of
ohms per thousand feet by the following in-
stead of by 314 for all =sizes:

TFor slzes up to No. 10 multiply hy 31.4.
For sizes from No. 11 to No. 20 multiply by 32.0.
For sizes from No. 21 to No. 30 multiply by 32.6.
For sizes from No. 31 to No. 40 multiply by 33.2

The constant is seen to increase by .6

each tenth size,

To conclude, it might be added that these
rules are really practical, and will, when
mastered, be found of great advantage, as
those engaged in any branch of electrieal
work will readily realize,

e

A NEW METHOD OF BALANCING
ENGINES

Many attempts have been made to balance
reciprocating engines, o that no vibration
would be produced, but none, so far, has
been successful.
A new method
has recently
been patented,
which consista
principally of a
cast-iron weight,
E (see cut), so
proportioned
that the center
of gravity of
the weight and
connecting rod
combined is lo-
cated at the cen-
ter of the crank.
The counter-
welight, F, is of
sufficient size to
just balance the
weight of the connecting rod and attach-
ment, so that the center of gravity of all re-
volving parts is at the center of the main
ghaft, C. This device, if effective, would be
invaluable for all gas engines and high-
speed steam engines, as the vibration of
these engines is always a great objection.

MECHANICS
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DURABLE WOODEN DAM

A good tyvpe of wooden dam and one that
when well constructed of sound material
will last upwards of a half eentury is shown

Good Type of Wooden Dam

in the illustration, taken from the American
Miller,

The dam has a plank face supported by
giringers, the latter being held by supports
carried to the rock. Iee is about the only
thing that can damage such a structure.

——tes

SIMPLE ELECTRIC HEATER

A good electric heater is maide as illus-
trated. A and B are two porcelain disks.
Through a hole in the center of these run
an iron rod having bolt threads at the ends.
Hold the holt firmly, savs Practical Machin-
ist, by a Y-in. iron pipe covering it and
forming a butt at each end.

Use German silver wire for the coils; its
resistance iz 13.91 ohms and by =zending a
current of electricity through the coils, three
times as much heat is generated as with
galvanized iron coils; it requires more cur-
rent to heat the German silver coils, how-
ever. Nos. 13 and 15 or Nos. 12 and 14 wire
is snitable.

6 & & a & & ¢ & & ©&© & & 0O |
D
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Home-Made Electric Heater

Thread both ends of a suitable length of
114-in. loricated conduit pipe to fit 114-in,
caps and drill %;-in. holes, 2 in. apart,
around the circumference of the pipe for its
full Iength. 1"t this over the heater passing
the feed wires to heater through 14-in. holes
in the caps.
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HOW TO MAKE AN INVISIBLE
PATCH IN TRACING CLOTH

A method of making invisible patches in
tracing cloth, the discovery of a correspond-
ent of the American Machinist, is as follows:
The portion to be cut out is laid on a
piece of plain tracing cloth, and both pieces
are cut at the same time with a sharp knife,
This makes a patch the exact shape of the
hole. The patch is then placed in the hole,
and the edges coated with liguid court-
plaster. The butt joint thus formed is flex-
ible, tough, and so transparent that the
patech is practically invisible in the blue-

print.
e i i f————

USEFUL DEVICE FOR MAKING SYM-=-
METRICAL DESIGNS
In making mechanical or artistic designs

it frequently happens that right- and left-
hand views are required of the same flgure.

For Eev ersing Figures

A mechanical drawing having this require-
ment, usually necessitates considerable time
for duplicating all the dimensions, and a
freehand drawing gives even more trouble,
as it is almost impossible to make two fig-
ures symmetrical by using the eye alone as
a guide,

The apparatus shown in the sketch can be
made by almost anyvone and enables a per-
son to make a symmetrical duplicate of
pither mechanical or freehand designs, with-
out taking a single measurement. The piece
of glass, G, is held by the wooden base, B,
so that the lower edge of the glass is about
1 in. from the drawing board. This allows
room for the paper and T-square blade un-
derneath. A heavy weight, W, prevents
the apparatus from tipping forward. The
glass should be firmly fastened to the base
and if a large piece is used a quantity of
bicyele rim cement should be used to fasten
it in the groove. If desired, holes may be
drilled in the glass to receive screws. In
drilling glass use an ordinary twist drill

and keep the point moist with turpentine.
In mounting the glass be sure that the sur-
face is exactly perpendicular with the base;
otherwise the two figures will not be sym-
metrical,

In operation the lower edge of the glass
is placed directly over the axis of symmetry,
and the reflection in the glass will then
reverse any figure on the paper underneath
making it appear reversed on the opposite
side of the glass. The glass being trans-
parent enables the operator to look through
and trace the reversed image without any
difficulty.

——_— -

OIL FINISH FOR WOOD

A good, durable finish for wood ean be
obtained by soaking the article in linseed oil
for a week and then rubbing with an oil-
soaked cloth a few minutes each day for
about two weeks. This solidifies and pre-
serves the work, says a correspondent of
Machinery, and gives a much more durable
finish than French polishing.

—_— e —
PORTABLE BONFIRES FOR BURN-=
ING BRUSH

An Oregon orchardizst who found it re-
quired a great deal of time and labor to
haul away his orchard prunings, rigged up
a portable brush burner which is drawn by
horses down the rows of trees and consumes
the brush as fast as it is thrown in,

He made a frame or running gear of
four poles about 6 in. in diameter, using
two 7-ft. ones for axletrees and bolting the
other two (10, ft. poles) on top of these
near the ends to form a rectangle. To the
under side of one he fastened a round iron
rod and used the projecting ends as spindles
for two old farm implement wheels 1 {t,
in diameter, The wheels were held in place
hy 8-in. pins put through holes made in the

Bonfire Wagon

ends of the spindles. The burner proper,
says the Rural New-Yorker, was a huge iron
hasket or crate 6 by 10 ft. on the bottom
and 2 ft. deep, made of old wagon tires
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riveted together, The meshes of this crate
were nearly a foot in diameter but close
enough to hold the brush. To keep the coals
of fire from falling through, the bottom was
covered with old sheet iron scraps. At the
front end to which the team was hitched
the crate was sided up with sheet iron to
screen the horses from the heat, and chain
or iron rods extended 10 ft. forward to give
the team plenty of space between it and the
fire.

As this vehicle passed through the or-
chard the bruzh was piled on the fire kindled
in it and immediately consumed. Not
enongh brush was burned at a time to
hurt the trees,

b

KEY-SEATING WITH THE DRILL
PRESS

In cutting key =seats through long hubs
the drill press can be nsed to an advantage;
for rapid work the lever should be used.

Referring to the
gketch: A is a
bar with the cut-
ter the required
width; B is a pul-
ley bolted to the
drill faceplate;
C-D is the hole
through the face-
plate for which
bushings can be
made to fit any
gize bar. After
: each stroke of the
lever, tap the work, B, with a hammer,
which will move it enough far another cut.

This does hetter work than can be done
with a hammer and chizgel and is a time-
gsaving device. For tapered key seats tip the
work by means of a piece under one side.—
Contributed by Paul 8, Baker, Muscatine, Ia.

[ ——

A GLASS HONE

Take a piece of plate glass, 2 in. by 6 in.,
the usual size of a hone, and rub the surface
thoroughly with a similar piece of glass
with emery flour (the finest powder of em-
ery) and water until the surface is evenly
ground, then wash the surface with water.
Hone the razor in the usual way from heel
to point, using a lather made by rubbing
the surface of the hone with an ordinary
glate pencil and water. The lather should
be of the consistency of thick crear- Follow
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this by stropping in the ordinary way.
The surface of the hone will become smooth
in course of time, but can be reground as
before. Try it.—Contributed by Dr. W. H.
Mayfield, 722 First 5t., Louisville, Ky.

i i
b

HOW TO MAKE A SMALL GASO-
LINE BURNER

I have found a small gasoline burner, like
the one illustrated, very useful for melting
babbitt and lead. An -
old coffee flask, A, is
goldered to a piece
of 14-in. pipe, B,
about 2 ft. long.
This is screwed into B
a 1-in. elbow, C,
which holds a 14-in.
by 3-in. nipple, D. A
14-in. coupling, E,
connects this to a
1e-in. needle valve,
F, which holds a
piece of 14-in. pipe,
G, 10 in. long, bent
as shown, and cov-
ered at the end by a
14-in. cap, H, with
a '/,~-in. hole drilled
through the upper side.

In making this device be sure to have all
the joints screwed up tight, and a good
gsoldered joint hetween the flask and vertieal
pipe, as a small leak might result in an ex-
plosion.—Contributed by A. Laughlin, Wi-

nona, Minn.
- — e -

TIGHTENING BRISTLES IN
BRUSHES

PAINT

Any person who uses a paint brush has
suffered annoyance from the brush losing
bristles. A good remedy is to stand the
brush, handle down (in a vise, if con-
venient), separate the bristles with a knife
blade and pour in a small gquantity of shel-
lac wvarnish, just enough to saturate the
bristles at the base only. Leave the brush
in that position until dry.—Contributed by
Andrew Whiton, 9 Kinsley St., Hartford,
Conn, )

il
b il

Rust spots on marble may be removed by
applying a mixture of 1 part nitric acid and
25 parts water, then rinsing it off with 3
parts water and 1 part ammonia.
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HOW TO MAKE A SLIGHT BEND IN
LARGE PIPE

In installing an 8-in. main pipe to lead
from a boiler and swing by two easy bends
to a higher level, it was found necessary to

T L

Making Slight Bends in Large Pipes
bend the pipe a trifle more than had been

expected, in order to bring the ends to-
gether for bolting through the flanges.

The pipe was anchored securely and
fastened overhead with a hanger, which in
turn was fastened to a strong beam. A
basket of charcoal was then placed at the
joint and a fire started. The basket was
made of sheet iron with holes in the hottom
to induce a draft and was supported on the
pipe by pieces of small-size wrought-iron
pipe. The heat of the fire softened the
metal sufficiently, says the Metal Worker, to
permit the joint to be drawn up by means
of a block and fall. The chain, as is abso-
lutely necessary, was fastened to some
strong object, in this case a column.

e e ——

LAWN ROLLER MADE OF KITCHEN
BOILER

A good lawn roller ean be made of an
old kitchen boiler. If the boiler is too long,
cut it to the desired length. Run a plece of
pipe through the center lengthwise, allowing
it to protrude about 6 in. Then fill the
boiler with concrete and if it has been cut
short, block up the end. Then attach a han-
dle to the pipe ends.

A roller 3 ft. long and 1 ft. in diameter is
made of a piece of heavy galvanized iron
36 in. wide and 40 in. long. Roll it so as
to make a 2-in. lap and rivet. Block in one
end, put a pipe through, fill with concrete,

and block up the other end. When the con-
crete hardens you have a good, heavy, dura-
ble lawn roller at little expense.—Contrib-
uted by W. 8. Barrows, 628 Dover Court
Road, Toronto, Canada.

———

OILER FOR WORKBENCH USE

Take a can about 214 or 3 in. in diameter
and cut it off smoothly about 11 in. from
the bottom. Cut a strip of old ingrain car-
pet, felt or other suitable material, about
Z in. wide, and roll up enough of it to fill
the can tight. Saturate with oil and you
have a handy oiler to keep on the work-
hench for oiling saws, etc—Contributed by
P. P. S8immons, La Jolla, Cal.

R . o T

FINDING SHORT CIRCUITS

To find a short circunit in a lighting sys-
tem, screw in a plug on one side of the cut-
out and an Edison base lamp on the other
gide and turn off at the socket all the lamps
on that circuit. The pilot lamp will remain
lighted until the short eireuit is found, When
the pilot lamp gzoes out it shows that the
circuit is clear.

An open circuit may be found by the same
method: have the lamps all turned on at
the socket and the pilot lamp will light np
when the cireunit is closed through the load.
This method is also wuseful in finding a
ground that blows the fuse. The system
can only be used with Edison cut-outs. It
requires no special apparatus and the neces-
sary materials are at hand on any job.—
Contributed by A. T. Senecal, Watertown, I11.

e

*

HOW TO MAKE QUARTER-ROUND
MOLDING

The sketch at the top shows how to run
quarter-round mold, four to eight at a time,
on a 14-in. machine. Let top head cut en-

AR

RUN FOUR TO EIGHT AT A TIME

XK XK

RUN FOUR AT A TIME

tirely through on thin stock, says the Wood-
Worker, and on thick stock nearly through,
the bottom head finishing the cut. Crown

mold is run four at a' time and practically
the game way,
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TESTING CONDENSER WATER PIPES
FOR ANIMAL INCRUSTATION

An electric station at Galveston, Texas,

takes =alt water for condensing purposes
from a bay through a 10-in. iron pipe about
3,700 ft. long. Sereens, strainers and other
precautions are used at the Intake end, but
despite this, a4 large amount of oyster and
barnaele spawn amd spats is drawn up by
the suction and the=e attach themselves to
the inside of the pipe and build their shells,
In time this incrustation would redoce the
carrving capacity of the pipe, il it were
not carefully watched and removed when
necessary.,  The Sireet Railway  Journal
deseribes the method of determining  the
ingide dinmeter of the pipe.
% Copper balls of different sizes and having
very thin shells, 2o that they will erush eas-
ily, are used in the tests, These balls are
ingerted at the intake end of the pipe and
allowed to be drawn up by the force of the
water. The test begins with balls 2 In. in
dinmeter, followed by 214-in. balls, and in-
creasing sizes,  Each ball as it comes up
i= ecareflly examined for scratcehes and
when these begin o appear the largest ball
passed thirough is taken as the minimum
size of the opening of the pipe. When
other balls are not obiainable, copper balls
are horrowed from steam amd water fraps
in the power house and replaced after the
tests,

One of the means employed to kill the
rustation-forming =pats i= by feeding creo-
sote, by means of an injector Inbricator,
drop by drop into the econdensing water at
a point just inside the intake end. This
kills the spats before they form their shells,

——————

TO REDUCE THE SIZE OF A HOLE
IN IRON OR STEEL

When a hole has been bored out too large
by mistake, if the shape of the piece will
allow, the following method may be used
to reduce the size of the hole, says a cor-
respondent of Machinery:

Heat the piece red hot, and dip in water
up to the center of the hole. Half of the
metal around the hole will become cold and
shrink. The other half, that is still red,
will gshrink while hot, being pulled together
by the cold part, and when it gets cold will
shrink still more, becoming smaller than
the original size. Heat the piece again and
dip the other half in water. Repeat this
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operation, dipping each end alternately, un-
til the size of the hole has Dbeen reduced
enough to allow a nice cut to be taken to
bore it to the right dimension.

r_—t -

A BED-TABLE MADE FROM PIPE
FITTINGS

A bed-table will be found a most con-

venient article for the sick room, or for
those who wish to read in bed, The table
may be made to hold the book or dishes, as

!

R
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Adjustable Bed Table

the case may be, in any desired position
without the slightest effort on the part of
the patient or reader.

In the sketch, which shows the assembled
table, A and H are 14-in. tees; B is a 14-in.
pipe: C is a 4yx%i-in. cross; D is a %-in.
tee used as a handle to tighten the short
nipple, L, which acts like a set screw; E is
a %-in. tee: F is a %-in elbow, and K,
knobs of hard wood driven into the fittings,
as shown.—Contributed by H. N. Barth,
Chicago.

— e —

FOR CLEANING OLD BRASS

A pood formula for cleaning old brass is
as follows: Take 1 oz of oxalic acid, 6 oz
rottenstone, 14 oz, gum arahbic, all in powder:
1 oz. sweet oil, and sufficient water to make
a paste. Apply a small portion, and rub
dry with a piece of flannel or soft leather.
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HINTS ON LATHE WORK

DRILLING IN THE LATHE.—In boring
holes in work held in the chuck it often
happens that the hole must go through solid
stock. In this case it is desirable to take
out most of the stock to be removed with a
drill held in a chuck, or other suitable
holder, fitting the tail stock. It is the gen-
eral practice to make a countersink in the
work with a tool held in the tool-post
(called a centering tool) to insure the drill

/E_
e
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Half Center for the Lathe

starting and keeping in the center of the
work. This involves accurate grinding and
getting of the tool, and, except in certain
cases, 18 unnecessary. A very quick and ac-
curate method of centering the drill in the
work is to face the work off square, not
making any countersink at all; place the
drill in the chuck or holder with the point
as near the center of the work as con-
venient; select any lathe tool that is fairly
square across the back end and eclamp
it in the tool post so that the square
end nicely clears the work and is in
such position that when pushed forward by
the cross feed-screw it will bear against
the lip of the drill; start the lathe and feed
the drill in a little, thenm push the tool
against the lip of the drill until the drill
appears to be central; back the tool away
from the drill and if it is central, proceed
to drill the hole; if not, repeat the opera-
tion. After a little practice one will gener-
ally be able to center the drill the first
time. The method only holds good, how-
ever, until the drill begins to cut full size,
unless the drill is very small or the work
projects so far from the chuck that it will
gspring.

A HANDY CENTER FOR THE LATHE.
—A very handy center for facing the ends
of work held between the centers is shown
in the accompanying sketch. It can be
made in the same way that an ordinary
lathe center is made, or an old center may
be cut or ground away in the manner shown.
To use it, place it in the tail stock with the
part cut away toward the front side of the
lathe. This center will allow you to use
most any kind of a facing tool and leave a
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clean end with no fin or ridge at the center
to be taken off afterward.

A RAPID WAY TO CUT THREADS IN
THE LATHE.—(This method applies to
lathes with a compound rest only.) To cut
an ordinary V-thread of 60° amngle, loosen
the compound rest and swing it around 30°
and clamp it fast; clamp an ordinary thread-
ing tool in the tool-post at right angles to
the work to be threaded; if a stop is avall-
able, push the tool up to the work with the
cross feed-screw and set the stop so that it
can go no farther; proceed to cut the thread
in the usual manner, only do not move the
stop, but feed for each cut with the com-
pound rest screw. As the compound rest ia
at an angle equal to one side of the thread,
the tool will cut on one side and not on the
other and still preserve the shape of the
thread. As the tool only cuts on one side,
the tendency to dig in and tear is relieved
and a fairly heavy cut can be taken. When
the thread is well roughed out, a few light
cuts may be taken over it, feeding with the
cross feed-screw, thus giving a good finish
to both sides of the thread. In cutting
threads of a coarse pitch it is well to use
two tools, the first one with a little top rake
away from the cutting side, the other ground
in the usual manner for finishing the
thread.

The writer does not claim that the meth-
ods of doing the work described are original,
but that they are not as generally known to
lathe hands as they should be.—Contributed
by “Tap.”

——— - -

RENEWING SCREWDRIVER EDGE

VWhen the point of a screwdriver is worn
away =so that it jumps the nick in the screw,
the edge can be renewed as follows:

Hold the screwdriver in the wvise with
the bevel of the point lying horizontal and
projecting above the surface of the vise
jaws; then use a medium flat file on it,
giving a forward thrust only, and keeping
a horizontal position throughout, directs
the British Optical Journal. Turn the driver
over and repeat the operation until the edge
becomes very thin. Then file it down to a
perfectly straight margin and regulate its
width for the size required. This method is
more satisfactory than truing up the point
on a grindstone.

——— .

A great difficulty in the production of
power from peat gas is the rapid formation
of tar. This has to be separated and con-
stitutes a serious loss of heat—The En-
glneer,
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DIRECT-CONNECTED REVERSE
FOR SMALL MOTORS.

A simple reverse for small motors can be
attached directly to the motor as shown in
Fiz. 1. Fig 2 ghows the construetion of the
reverse Dlock: A is a strip of wainut B¢ in.
sipuare amd 3 in, thick with strip of brass
or copper (BD) attached as shown, Holes
(CCY) are drilled for the wire connections
and they must he flnush with the surface of
the block. A bole for a Vsin, serew Is bored
in the block. In Fig 1, D is a thin strip
of walnut or other dense hard wood fitted

g2 I A
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Direct=-Connected Reverse.

to the hinding-postz of the brosh holders, to
receive the serew in the center,

Belore putting the reverse block on the
motor, remove all the eonnections between
the lower hinding posig and the brush hold-
ers and conneet both ends of the field coil
to the lower posts, Bend the strips, BB ( Fig.
2), to the proper position to make a wip-
ing econtact with the nuts holding the strip
of wood D, Fig. 1. Pui the serew In tight
enough to make the block turn a little hard,
Connect ag =hown In the illnsteation. To
reverse, turn the bhloek so the strips change
connections and the motor will do the rest,
—Contributed by Joseph B, Keil, Marion,
Ohio..

ALARM CLOCK TO PULL UP FUR-

NACE DRAFT

A stout cord, A, is attached to the draft,
B, of the furnace, run through a pulley, C,
in the ceiling and has a window weight, D,
attached at the other end. A small stick

Ol
A— Furnace
F
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Automatic Time Draft-Opener.

is put through a loop in the cord at about
the level of the table top om which the
alarm clock, ¥, stands. The other end of
stick, E, is placed under ihe key, G, of the
alarm clock. When the alarm rings in the
early morning, the key turns, the stick
falls away, releasing the weight, which
pulls the draft open.—Contributed by Ed-

ward Whitney, 18 Gorham St., Madigon, Wis.
— -

HANDY ELECTRIC ALARM

An eleetric alarm which may be turned
off from the bed without one’s arising and
also having a light which may be turned

Handy Electric Alarm.
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on and off from the bed, 20 one can see the
time, is the device of H. E. Redmond, of
Burlington, Wis,

The alarm clock rests on a shelf, A, which
has a piece of metal, B, fastened in such
a position that the metal rod, C, soldered
to the alarm winder, will complete the cir-
cuit and ring the bell, The two-point
gwiteh, 1D, is closed normally at E, but may
be closed at F any time desired, thus turn-
ing on the small incandescent light, G,
which illuminates the face of the clock.
When the alarm goes off, the bell will con-
finue fo ring until the switeh is opened.

D

EASILY MADE WIRELESS COHERER

A good wireless coherer may be made with
very little expense, the only materials neces-
sary being a glass tube, two corks, a mag-
netized needle and a quantity of iron and
gilver filings. Push a piece of wire through
one cork and place in the bottom of the
tube, as shown in the sketch.

Pour in the filings and insert the top cork
with the needle pushed through from above.
The point of the needle should barely touch
the filings and by slightly agitating the tube
the iron filings will separate from the silver

and cling to the magnetized needle, as
shown,
In operation the device must stand on

end and should be connected in the circuit,

Ta Antennae ~

Receiven

Glass tube
Switch
Iron Filings
ilver Filings
= Ground
=%

Details of Coherer

as shown in the sketch. When the elec-
trical waves strike the needle the conduc-
tivity of the filings is established and a
click is heard in the receiver—Contributed
by Carl Formhals, Garfleld, Il

o
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CONTROLLER FOR A SMALL MOTOR

An easy way of making a controlling and
reversing device for small motors is as fol-
lows:

Cut a piece of wood (A) about 6 In. by
414 and 14 in. thick, and another piece (B)
i in. by 1 in. and 14 in. thirk. Drive a
nail through this near the center for a pivot

(C). To the under side of one end nail
B F
X poE
> | P NS ' 1
E ' | '\.ﬂx
——— [t} ‘

Reverse for Motor

a copper brush (D) to extend out about an
inch. ©On the upper side at the snme end,
nail another brush (E) so that it projects
at both sides and is bent down to the level
of the end brush. Then on the Doand put
a semi-cirele of brass-headed tacks as shown
at F, leaving a small space at the middle
and placing five tacks on either side, go that
the end brush will come in contact with
ench one. Connect these tacks on the under
gilde of the board with eoils of German sil-
ver wire, using about 8 in. of wire to each
coll.  Fix these by soldering or bending
over the ends of the tacks, Then nail two
stripg of copper (G) in such position that
tha side brush will remain on the one as
long as the end brush remains on the tacks
on that side,

Put sides about 1% in. high around this
apparatus, raising the hoard a little from

the bottom to allow room for the eoil. A
Hd may be added if desired. Connect up as
shown.—Contributed by Chas. I Boyd,

Phila., Pa.
——————

When filllng nail holes in vellow pine use
beeswax instead of putty, as it matches the
color well

—

- -

The Boston & Maine Railway is trying

-[Jt:at fuel In one of Its locomotives and, it is

gald, with good results, Maine has wvast

peat bogs.
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HOW TO PREPARE AND USE FUNGICIDES

The intelligent use - of fungicides as a
means of preventing diseases of fruit is
quite as possible to the owner of a few
trees, planted on his town lot, perhaps, or
his little suburban plot, as it is to the pros-
perous orchardist operating on a large secale.
Too often, however, the former neglects this
means of grace, with resultant loss of his
cherished fruit crop.

The most valuable fungicide is the Bor-
fdeaux mixture. There are many variations
of this mixture for special purposes, but for
general use the 5-5-50 formula is reliable.
This consists of 5 1bs. copper sulphate, 5 1bs,
lime and 50 gals. water. To mix, the blue-
stone spolution and the milk of lime are
prepared in separate vessels, then a man
at each tub dips a bucketful and the two
pour the solutions simultaneously into a
larger receptacle—either a barrel or a spray
tank. It is always necessary to strain the
solutions through a wire strainer. Fig. 1
shows a good home-made strainer for this
purpose, Procure a box 1 ft. square, with a
heavy hardwood bottom, in which bore a
hole to receive a piece of 1% or 2 in. gas
pipe, 8§ to 12 in. long. Just inside this box
fit a second and lighter box, open at the
top. Nail a strip at the top to overhang
the first box and so support the second.
Have the bottom of the inner box slope at a
30-degree angle, making it of wire screen.
The spray is not apt to clog in this screen
and the inner box can be removed and
washed, The mixture when prepared should
be a brilliant sky-blue in color. Air-slaked
or otherwise inferior lime will give it a
greenish cast and the spray is apt to injure
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Fig. 1-=Strainer Used in Preparing Bordeaux Mixture

the foliage. Insecticides may be added to
the mixture when required. The proper
proportion of Paris green is 14 1b. to 50 gals.
of the mixture,

o
i,

Fig. 2==Applying the Dust Spray in a Peach Orchard

The liquid spray is considered the better,
but where it is not convenient or possible
to obtain the large quantities of water re-
quired in its preparation, many orchardists
substitute the dust Bordeaux mixture, pre-
pared as follows:

Dissolve 4 lbs. copper sulphate in 4 gals.
water and slake 4 lbs. of lime in 4 gals.
water. When cool pour the two solutions
together simultaneously into a tub. Allow
the resulting precipitate to settle, decant off
the liquid, pour the wet mass of material
into a double flour bag, and squeeze out as
much water as possible, Then spread out
the dough-like mass in the sun to dry.
After a day's drying it can easily be ecrum-
bled into an impalpable powder by crushing
with a block of wood or even with the hand,
This powder should be screened through a
sieve of brass wire having at «least 80
meshes to the inch and should then he thor-
oughly mixed with 60 lbs. of slaked lime
dust. To prepare the slaked lime dust
slowly sprinkle a small quantity of water
over a heap of quicklime, using barelv
enough water to cause the lime to erumble
to dust. When the heat generated has
driven off the excess of moisture pass the
dusgt through a screen having 80 meshes
to the inch. Where desirable 4 1bs. sulphur
and 1 Ih, Paris green may he added to each
60 lbs. of Bordeaux mixture dust. Fig. 2
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MHP BOFLER—]

o
QUTLET WATER INLET |

Fig. 3-=5team Spray-Boiling Outfit

shows the method of applying the dust
spray.

Another important fungiecide is the lime-
sulphur-salt wash, an excellent formula be-
ing: Lime, unslaked, 20 lbs.; sulphur (flour
or flowers), 15 1bs.; salt, 10 1bs.; water, 50
gals. To prepare in small quantities, put 10
gals. water“in an iron kettle over a fire,
make the sulphur into a paste with a little
water and when the boiling point is reached
add the fresh lime and the sulphur together.
Stir the mixture constantly and continue
the boiling for 40 to 60 minutes. Add the
salt at any time during the process of boil-
ing. It is easiest to apply the wash warm,
though it is equally effective when cold.

For preparing this wash in large quanti-
ties, special apparatus is necessary. A
steam plant with barrels and tanks is pro-
vided and the spray is boiled by steam. A
top view of one of these boiling plants, with
six barrels, is shown in Fig. 3. The 10-hp.
boiler rests on the ground and the barrels
and water supply pipe are on an -elevated
platform. The outlet end iz about 8§ ft.
from the ground and terminates in 3 ft. of

B
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Fig. 4--5team Coils in Barrels
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flexible hose. The steam pipe from the
boiler is the same size as the outlet of the
boiler; the two branches somewhat smaller
in size, but of the same total capacity. The
vertical pipes are % in. or less and may
be arranged in either of the ways illustrated
in Fig. 4. At A the pipe enters from above .
and terminates in a double T, with perfora-
tions on the arms; at B it enters through
the barrel near the bottom and forms a
circle. The perforations are 1§ in. The
water-supply pipe exiends on to the plat-
form alongside the barrels, having a branch
running into each barrel. This pipe should
be about 11 to 2 in. in diameter, and the
arrangement of the valves should he such
that fresh water can be turned into the out-
let pipe, which extends over the end of the
platform and turns downward a foot or so.
It has 3 or 4 ft. of hose to lead the liguid
into the tank, which is driven underneath.
Outfits from a small hand bucket with
a spray pump to the big gasoline power
sprayer with a 300-gal. tank and an ele-
vated platform, the whole mounted on a
truck may be procured. In the latter the
elevated platform is for u=se in spraying tall
trees. Anyone can find apparatus adapted
to his requirements and an ingerious per-
gon could devise his own outfit.
— e ——

HUNGARIAN WINE CAR

Yentilated Body=--Holds 1,188 Gallons

In Hungary wine is transported in special
cars with space for three casks, each of 396
gals. capacity. The car is 241 ft. long, 9
ft. wide, and has a load weight of 15 tons,

Capacity for Three Casks

says Rallway and Engineering Review. The
casks are covered by a ventilated car body,
making it possible to maintain a fairly equa-
ble temperature.



ATKINS
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| SILVERSTEEL 4
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SAWS .

“ Finest on Earth”

Made for Good Mechanics
Who Want the Best Tools

E. C. Atkins & Co., Inc.

Largest Saw Manufacturers in the World
Factory and Executive Offices, Indianapolis, Ind.

BRANCHES : — New York City, Chicago, Minneapolis, Portland (Oregon),
Senttle, San Francisco. Memphis, Atlanm, New Orleans, and Toronto (Canada)




Ay £ LU Ld DA L A¥E 4 [ Lk AR AN L WX D

HOW SEEDS ARE PUT IN PACKETS

Should xou purchase sev-
eral packages of one kind
of garden or flower seeds,
put up by the same firm,
and compare the contents
of each tiny bag, you will
be surprised to find how
uniform in quantity is
each packet. This result
is mot accomplished by
hand, but is the rapid
work of an extremely in-
teresting machine which is
the invention of a Ver-
monter.

The packeting machine
is entirely automatic in its
action, and all the opera-
tor has to do is to keep the
hopper full of seeds, and
supply and remove the lit-
tle bags. The machine is
aoperated by a 14-hp. elec-
tric motor, and is ad-
justed for each change of
geeds or size of packets.
When once started, says
the Weekly Florists® Re-
view, it will fill 3,000 pack-
ets an hour, and in doing
g0 it measures the seeds,
opens the bag, fills it, gums
it, turns the flap, presses it
hard down and holds it
until it sticks fast, making ‘It Will Fill 5,000 Packets an Hour"'
the packet secure for even
the smallest seeds. A counter registers the number of bags.

TueIDEAL SIGHT RESTORER

The Ideal Eye Masseur

Indistinct Vision, Muscular Troubles, Chronic
Diseases of the Eye all successfully treated by
Scientific Massage at any age.

| English, German or Spanish pamphlet mailed free.
e THE IDEAL COMPANY, 239 Broadway, New York.

}
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Bought in 1895---Been Running Constantly

The Naugatuck News, Naugatuck, Conn.,writing for supplies, incident-
ally remarks: *“The engine has been a fine one, in fact the best in-
vestment we ever made.” Surely a splendid tribute to pay toa piece
of machinery. *“‘©Otto’’ design, *“Otto’® materials and *‘QOtto”*

workmanship combine to make **Qtto’? excellence,

‘iOtto‘l'l

U engines can never be *‘cheap,” yet are always the CHEAPEST

OTT0 GAS ENGINE WDRKS, Phila, Pa.

HERCULES PORTABLE CRANE lmsr

Large and small concerns find
it an ideal machine, filling their

want exactly,

WHAT IT DOES

With the labor of
only one man it picks
up, transports and deliv=
ers heavy and cumber=-
som material to any
part of the chop accessible
by pathway, and tends
lathe planer and such like.

No time ia lost in
getting ready, no other
work delayed, no labor
lt:nfiing' idle wait:'.ng—-
keeps them moving. Al-
ways rcadjr. ﬁﬂil}"’ pl.lt Patented Dec. 19, 1905,
aside, and does not wear the floors.

Cost trifling eompared with traveling Crane-
and=Trolley; maintenance nominal, dispenses with
two or three laborers,

Concisely, it is the odd tool that is called on to
do a multitude of work, almost indi:pcmnhlc.

It is built in a strong, substantial manner, of best
materials; steel shapes form the frame.

Sizes range from 1,000 to 6,000 lbs. eapacity.

Adapted for the use of gas—manufactured, natural or pro-
ueer—as fuel ; also gasolene, alcohol or distillate. Made in both

two and four cycle types, in six styles, including stationary,
portable and marine, and Aty slzes={rom 1 to 100 H. . Write
us your needs and we will send an expert to confer with you.
Uiir engines may be connected direct with pampers, cofms
pressors, holsts, generators, ¢ie.
We sell Seales, Trucks, Valves, Transmisslon, Rallroad,

Factory and Mill ‘-u||p]t-s Machine Tools,
Catalogue free,

THE FAIRBANKS COMPANY, New York.

MANUFACTURED SOLELY FOR Albany, Baltimore, Bangor, Me,,
w S N ]iuntun.l '}-luffallitl;.'l s Harttord,
New Orleans, Philadelphia Fittshurg
ILLIAM - ICHOLLS., Syracuse, - London, * Glasgow. -
249 Broadway NEW YORK CITY R FRBL IR
—

YOUR INTERESTS AND OURS ARE IDENTICAL

WELL DRILLING MACHINERY

You Want Practical

Mineral, Oil or Water

proposition; we have it. Guarante®

Tell us about the formations. depth, diameter holea; will send

to develope that

It to work satisfactorily.

| THE AMERICAN WELL WORKS,
CHICAGO, ILL.

printed matter and can save you money.

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

Please mention Popular Mechanics when writing to advertisers.



FairbanKs-Morse

Domestic Water Supply

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

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

-
FairbanKs, Morse @ Co.
Monroe Street, Chicago, Ill.
FPlease send me 1llustrated Catalogue No, W 449 Gasoline Engines.

G TE ] VTSRO WA | [k N 1 L P RO Y -

Name......... e e T S e T Street No.
Town,

We offer the first successful steam turbine for
students and amateurs on exact lines and principles of
large engines. 'Will develop as high as 4 { F. Runs
at great speed and will dnive small dynamos, small
machinery, fans, etc.

_We sell complete sets of castings and parts, easily
finished and assembled by anvone by means of complete
working drawings and instructions with every set. Work
can be done on small foot lathe.

Frice per set, including iron castings, brass vanes or
bockets, phosphor bronze bearings, and blue prints, only ==
five dollars, $5.00. Weight about 20 1bs; stands about Courtesy Graphite

Tionches high., Catalogue Fre . .
B & o Here is an illustration of how the un-

EASTERN MACHINE CO_ trained eye can be deceived. The goose at

the rear appears much larger than the one
Nashua, N. H' at the front. But is it?

SPECI A L E%EETEELEL FEE‘IT}E;ED STATES, CANADA, FRANCE, GERMANY
-ﬂ 4 5 3 1) - - oF i# -
oFFER... {)o)(C ._

b

Bolts bafore and
after using the
Hawhkeye « .

EACH

Our wrench has more I
: = > i) uscs than any other
FﬂR THE NEKT TH'RTY 1301 DWS :‘:'f" Ifﬁl'lr' 11:' ]u;tr]z wrench made, and can
MECHANICS ONE OF OTR WRENCHES, made with extra fine finish, at a special price of ‘Th:n“:j rl,||‘LH,.,|'..|*€,F.'.illi.l.l.‘
65 CENTS cach, posipaid 1o any address., We make this offer In order o lntroduce the 070 p 4 EALLE "_r_ '"j_. i
HHawheye" Wrench (o new readers who are not aguainted with 118 merits. :'_--,l:|-ri::“1 ‘;"hrrt:!;,j.;-“ n:i;
Order now or¥** The HawHKeye Wrench Co., Marshalltown, Iowa i cifferent dics.
=

SLTIF TR S AT S
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“Star’’ Lathes =~

High-grade screw.cutting engine Lathes, with forged crucible
steel hollow spindles, phosphor bronze bearings, gear-driven re-
versible fueds with strong friction drive in apron, our patented
spring nuts which allow quick shifts of change gears, also Draw.
in Chuck, Gear-cutting, Milling and Taper Attachments if desired.

Suitable for electrical and repair work, model makers, gpun-
smiths, technical sehools and fine, securate machine-shop
and tool-room service. Ask for COMPLETE DESCRIFTIONS.

THE SENECA FALLS MFG. CO.

102 Water Street, Seneca Falls, N. Y., U. S, A.

— ———

Soeod Lathes, WoodsTurnlng Lathes.

Gas and Gasoline Engine and The Ideal Lawnmower Grinder
Motor Castings 1 to 16 H. P. P

Auto, Marine and Stationary. Booklet on Request
We sell blue priot drawings of elther 2 or 4 cycle type.
THE GEBHARDT MOTOR CO.
2930 HancocH St., Phila., Pa.

SMALL MOTORS

200 (-8 H.P., 110 Volt, 60 Cycle $I3ﬂ

Westinghouse, ;.5 Hatns Suos THE LARGEST
90 (-8 H.P., 10 VoIt Westing- 3 00 AIR-COOLED MOTOR MADE
hnus., New, Direct Cuorrent, Hhuuf: LA 5 HORSE POWER — 2

Wound Motors, each, . . . .

Send for our monthly bargain sheet on electrical supplies, Bare Bx8 Inches.
motors, dynamos, ete, LARGEST STOCK IN AMERICA. - tm;”;, chilis v

G“lanTEE ELEG. 0 .Aﬁmf::;g;_nllﬂ?" face. No engine ever

constructed with so few
working parts. You can
hold your hand on ihe

GOLUMBUS flanges after it has been

working all day.

Sharpensa any Lawn-
mowcer accurately in 10
to 15 minutes, makes
the blades aosolutely
true, gives 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 hand and pow-
er use.,

Write for full descrip-
tion and prices
TODAY.

THE ROOT BROS. CO. - Plymouth, Ohio

GAsorine Engines | weit tor Apency.
Simple, Rellable and Economieal Gasoline H.I'I-Ik in base
or outside.

Send for eatalogue 65

COLUMBUS MACHINE CoO. Air-CDOIEd Motor C'D., =

Columbus, Ohio

Crm— i | G'be J - H [ ] P-
KEROSENE OIL ENGINES ol ok e A
MARINE. STATIONARY, PORTABLE. . note the simplicity

No Danger, Maximum Power, Lightest Welcht, Simple,
Rellable, Economical No Balteriea, Salf-lgnition by com-
pression, Fully Guaranteed, Write for Catalogue P. b,

International Power Vehicle Company

Cincinnati
§ Engine Works

i 789 Elm St
253 Broadway. NEW YORK. I at Cincinnaﬁj Q.
T r—
y Until you investigate
“The Master Workman™
n two-cylinder gasoline engine
superior to all one-cylinder engines; revolotionizing gas power. Costs Less to Buy and Less to Run. Quickly, easily started. No vibration, Can ba
mounied on any wagon at small cost—partable, staticnary oF tractiog. Mention this paper. SEXD Fok CATALGGUE.

THE TEMPLE PUMP CO,, Mfre., Meagher and 15th sts., Chicago. THIS IS OTR FIFTY-THIRD YEAR.

Please mention Popular Mechanies when writing to advertisers.
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High-grade MARINE and
AUTOMOBILE ENGINES
2to 30H.P. 2 and 4-cycle,
latest Improvements; best ma- =
terial; lowest prices. Also sell
castings, with drawings.

State your want.

HOULE MOTOR WORKS,
680 East St., Holyoke, Mass.

13 H.P.Bike Motor, $7.50
CASTINGS WITH DRAWINGS

We also have a2l H. P. set of
Send slamp for cata-

castings.
logue and full particulars.

EUREKA MFG. & SUPPLY CO,,
BT.PAUL, - - = MINN.

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES

SHEPARD LATHE CO.
Al131 W. 24 St., Cincinnati, Ohio

LR LN ]
LN

GOES LIKE SIXTY
SELLS LIKE SIXTY
SELLS FOR SIXTY

o, GASOLINE
JENGINES

for Pumping,
¥ CreamSeparator,
Churn, Washing Machine,
Iee Cream Freeser, et
egsend for eatalogue,
4 GILSON MFG. CO.
"Port Washington, Wie,

DYNAMO CASTINGS

Sets of Materlal or Finlshed Parts for the

FRANKLIN MODEL DYNAMO

PRICE $3.50 ANDTP

Wil Hwt sixfo, p. lampa
rite for illustrated booklet 8

PARSELL @ WEED, .
129=131 Westh 31st Street, = NEW YORK EIT\'_I

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

Send for Catalogue.

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

CEMENT BLOCK MACHINE
Capacity 150 blocks a day, 2 Men........

CEMENT BRICK MACHINE

g?ﬂ“.lr 1500 por day, One Man; makes 3 ot & time,

$20
= Jou e .23

DEAIN TILE MACHINE—Capacity 3,000 per day,
ENCE FPOST h‘[A{:HINE—Mg}Hest{]DEtS llﬁ}cﬂ ea.c{.
MOLDS for Silos—Cap and 51l Columns, Floor Tile, ate.

CHICAGD, ILL.
FOOTAND 9 TO IS5 IN.
i POWER LATHES BEWING

== Circular B shows our new Screw Cut-

ting Foot Power Lathes.

Carroll-Jameison Lathes are guaran-

tead accurate and light running.

Workmanship and material
of high quality.
Our catalog will be mailed 1o any address,
shall we mail yoo ona i

Carroll=-Jameison Machine Tool Co.
Batavia, Ohio.

FATHER KNEW.—"FPop."" "“What Is it, John-
n¥y?" *“"Why is the head of a bhedstead always
higher than the foot?" “For the same reason that
the rear wheels of a wagon are always bigger than
the front ones, Johnny." “Thanks, pop."'—kansas

City Times.
—_———————
A HARD WORKER.—Caszeyv: “Ye're a har-rd
worruker, Dooley, How many hoids o wmorther

have yez carried up that laddher th' day?

Dooley: *Whist, man—I'm foolin' th' boss, I've
carried this same hodful up an’' down all day, an'
he thinks I'm worrukin'!"'—Cleveland Leader.

—_— e —

SMOKE CONSUMER.—A smoke consumer which
iz said to show fine results iz being tested by gov-
ernment officials at Washington, The device is on
the plan of the bell burner in an oil lamp. S8hould
further tests warrant, a demonstration will be made
on a warship. A system of preventing smoke be-
ing seen when a fleet of warships are moving
would be of incaleulable wvalue to any navy: Their
smoke reveals theilr leocatlon when it otherwise
would not be discoverad.

GHAPMAN ECONOMIZER,

134 horse, but tested to 3314
per cont above rated power.
DOR'T buy & CHEAP engine; it
doesn’t pay. Buy the simplest,
strongest and best dezigned en-
gine at the lowest possible price;
that"s right, we build them.

CHAPMAN BNGINE WORKS, Marcelius, Mich,

THE MIETZ & WEISS

OIL»GAS ENGINES

Stationary,1%4 to B0 H. P.
Marine, 14 to 100 H. P.

GENERATOR SETS, PUMPS,
HOISTS, Erc.

l. “IETZ; 128-138 MOTT ST.

MNEW YORK.
Please mention Popular Mechanics

BEXD FOR CATALOGUE P, M.

-

B. F. BARNES*
ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power ns wanted. Haa
power crosd feed and compound
reat, A strictly high. & mod-
ern tool. 'Wa also baild a 9-inch
f3 lathe, Descriptive clreulara
each lathe upon reguest.

B. F. BARNE3 CD.. Rockford, NL

when writing to advertisers.
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6 WONDERS IN 1

I Do yon want to clean hottles,
tumblers aid lamp chimneya
gulomatically ¥

II Doyonwanta 'fu-rm:tlg nolges
less and eflective cooling fan
In the Kitcheu fo make the
hotseison bearable?

III Do you want & magic egg-
beater which will beat egis

1.1.'l|'11|- creain or eilad dress

ing by itself while you attend
to other things?

IV Do yon want a self-operating
emery wheel on which to
sharpen and clean your
knives, scissurs and edged
Teois ¥

V Do you want a splendid cot-
tcn polishing wheel revolving
go fast that you ¢ 0 make
vour sllverwars and catiery
aiine a8 it never shope be
fore?

VI Do yon want a pewerful Httle I

Tre Prace 10 Bury MAcHIniSTSToOLS

ket Scriber Shisi
Pocket Scriber beiivered
APPRECIATED BY ALL MACHINISTS.

1s reveersible, '{‘]E_'.ﬁr_'.u]:ll'l'l'-f into tha stock: as gife to
earry in the pocket s a pen knife. Send your orders
to me for Machinists’ Tools, My FPriees are right.

J. A. BARKER

FULTON BUILDING, - PITTSBURG. PA.

miotor for 20 usefil ends aboot

the howie, WG Tun fewlng 1mna-

“Turn the Taueel—tbhals all* ciilpe, mest chopper, =mall

9 to 13 inch Swing dynamo, coollug fan, etc.®

It intercsted in any of these remarkable claims you want

Lbst price SUL00 and up ansore, I our “Little Wonder* WATER MOTOR Which Wil attach
ing to size. When ready 1o buy to your water fancet, smooh or threaded, ina iy, A loe
gend for Lathe Ontalog and prices frowm you hrings ounr sttractive FREE descriptive booklet tell-

ing allabout it. Don'tbe deceived by cheap, worthlesslmitations. I

W. ¥, & John Barnes Co. WARNER MOT OR CO.

1 Roby 8t @ ¢ Rockford, 111
DEPT. 14

“LITTLE SK“'PER“ FLATIRON BLDG.. N. Y. CITY

MFRS. OF WATER MOTORS 1-16 TO10H.P.
WATER FANS & ACCESSORIES
MARINE ENGINE
H. D. Baird’s Latest and Createst Two-Cycle Gasoline

Enpine.  Makes a speedy little
Launch from an ordinary Cance
or Row-boat.

i b $24.30

Engine eomplete with meeessorbes nnd bost
fiitings, &0,
Bimplest, strongest, mosk 'pm_ru.‘rfu'l and
gpevidy engine of its class. Drives Canow,
Row-lxat or 12 to 2 fi. Laanch i fo 10 miles
per hour, or 35 fi, Sailor 3% to 4 mi. per hour
paan anxilinry. Reversible, anyone can install
and rufn it, always safe and certain o go.

e 4R GUARLNTEE, Over 20,000 labor saving, money saving articles for
SOKD PHIERS TRt ¢ "“‘n troit. Mich the shop, home or farm, Tul lusteated, deseribed and
STn CLAIR MoTtor En.. Dept. 33 UELroit, ] priced in our new 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,

L hanie sh ithout this valuable book.
No. 602 “NAPANOCH s g aehilashadl B D ity

i i and it will be sent vou free of charge,
PﬂCkEt Knlfﬂ Tﬂﬂl Klt' Send for our new premiom list, contalning 100 useful
MADE IN AMERICA. and valuable articles glven away free, Dost wonderful
Everyone has use fu;'::t H-Tﬂ-h oller ever made. Send for it to-day.
Re , File, Saw, Chisel or s
e b river, Ihls outht is Freight Rates are lower from
Fr!:wtlﬁ:ih yet s::rﬂnm#.. “:iml!a i3 New York than elsewhere
ained in a Leather Pocket Boo
41 xaY inches, that by carrying BUY IN NEW YORK
it in your ;m«leﬁt Iit is Ell‘-‘-ﬁl}'lFi at —
hand Tor immediate use, whether
Camping, Boating, Teaming, i G & C
Driving, [0 the Shop, Factory, w hltE, \" an lahn 0.
ﬂ:ﬁfﬁ'ﬁ?ﬁf Farm, Bicycle, OF Dealers in Reliable Merchandise

aronml the Home. AnDny Tool Since 1818

firmly attached or detached 10 | 35 cpatham Square NEW YORK CITY
Sent postpald on receipt of

OLDEST MAIL ORDER
Use it five days, and if not

satisfactory, return it and I will

refund your money. 5

U. J. ULERY C0., 7F Warren Street, New York, N. Y.

. ax . wem o d__ Bl aalamias zailsam waanidlaasas d2ma aduuartiearne




HASTINGS COMPOUND

Guaranteed to stop Sparking. Money refunded if it
don't. Fut up in convenient form. 3% In. long x 1 3-16 in. dism.
We have enough confidence In Hastings Compound, to mail a full
glzp sample stick, upon recelpt of six cents to cover postage.

103 Reade Street, N. Y.

THE OLD RELIABLE

JESSOP STEEL

IS YET ON TOP AND THE YERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP 8 SONS, LIMITED
91 JOHN STREET, NEW YORK

WE MANUFACTURE TO ORDER

DIES, TOOLS ano

AUTOMATIC (MIACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK, BEND DRAWING OR
BAMPLE.

BOOKLET FREE. WRITE TODAY.

Stamping & T ool Co.

DEP. C LA CROSSE, WIS,

SplitdorF LaboratorY

(Estahlished 1658)

YOU HAVE AN IDEA and uire exact workmanship to
fully demonstrate its POSSIBILITIES. WE MAKE A
i'l;ncxllLT‘l' of MODEL MAKING and EXPERIMENTAL
W d

YOU WANT THE BEST WORKMANSHIP—WE HAVE
the I:m-i improved machinery and the highest engineer-
] .

H'F:ll H:rﬂ"llt you want, we may be able to help you and
will be pleased to give you any Information.

PLITDORF LABORATORY
Hloek 21, = 17-21 "Ildrrll;; Bireed, NEW YORE CITY

Il AND SPECIAL PARTS

BUILT N CONTRACT
New devicea developed : sucecessful experimental work done
speedily; skilled labor ; good facilities; good value for your

money. J. K. ENGELMAN MFG. C0O.
§ 76 Hudson St. near Penn. Depot, Jersey City

MYSTERIOUS TELEPHONE GAME.—The tele-
phone now has a new use. It has become a mind
reader and may wyet puzzle men into paresis. Bo-
lognesi, Hartfleld & Co., 29 Wall street. are about
as well known as any bankers in New York
When a Wall street man wants relief from mental
strain he invents a new gambling device or per-
petrates a joke. Willlam Hartfleld ecaught several
friends in the Stock Exchange the other day and
suddenly broke out with: “By the way, do wvou
fellows know that the telephone i= doing mighty
stunts just now? Why, it can tell exactly what
you are thinking about! Don't believe it? Well,
Just put your mind on a certain card and do some

hard thinking. The wire will do the rest.”
The great majority of men, being curious, will
“bite," Captain Casey (of Casey at the Bat) was

the first willlng victim. "“I'm thinking of the ace
of diamonds,” he said. *“All right.” replied Hart-
fleld; *“just eall up 1111 Morningside and ask for
Sanderson and tell him wyou have something on
your mind.” Casey called. *“Hello! Is that San-
derson? Yes? Well, I've got something on my
mind."” Banderson’s voice came back—"It's the ace
of diamonds; good-by." It cost Casey nearly a
day's profits in Steel. Jack Cooper was asked to
think of a ecard. "“The deuce of spades." *“A]l
right; call up 2222 Broad and ask for Burrill and
tell him wyou have =omething on vour mind. "
Cooper called. "Hello, is that Burrill? Yes? Well,
my name is Cooper; I have something on my
mind."” I know,"” said Burrill: “it's the deuce of
spades.” Collapse of Cooper.

I assume that the trick is 1,000,000 wears old to
some of the smart alecks who know everything be-
fore it happened. But it is most amusing and con-
fusing. Until let into the secret you never would
or could guess the modusz operandi. Like all other
things in life, when you understand thoroughly it
is simplicity itself. Fifty-two jolly chaps who
rent telephones have entered Into a compact. Each
represents a certain card in the ordinary deck of
fiflty-two, and each of the conspirators carrles in
his pocket a printed guide to all of the sub-
seribers. For example: Upjohn, 23223 Cortlandt
(of course, I am using fictitious addresses), is the
king of hearts; Billtow, 4444 Franklin, s the ten
of clubs; Calbach, 55556 Gramercy, s the flve of
dinmonds, etc.

Hartfleld, let us say, after learning that Hooper
Jones has selected the king of hearts, aurrepti-
tiously glances at the printed guide in his pocket,
instructs Jones to call up “Upjohn, 3333 Cortlandt.™
and say he has something on his mind. Of COurse,
L'pjohn  replies without hesitation, “Oh, vesa; T
know; the king of hearts,"” And the vietim Is lost
in wonderment. The chief operator in the joke
has a lot of fun: but who are these amiable fel-
lows who do not mind being ecalled up a dozen
or a hundred times a day as a mild Joke?

NEW ENGLAND COIL WINDING COMPANY, ATLANTIC, MASS.

Induetion Coils, Wireless Telegraph Coils, Experimental Wireless Telegraph Apparatus,
Exceptional Facilities for supplying Amateurs with In expensive parts of Apparatus.
Particular attention paid to inquiries from Students in Wireless Telegraphy.

. S ECIAL

ENGINE GENERATOR

Steady light from an ordinar

Gasoline Engine.

Rochester Electric Motor Co.
232 FRANH STREET

(ias or

Write for Bulletin.

T - ROCHESTER, N.Y.. U. S. A-

Please mention Popular Mechanics when writing to advertisers.
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Every ENGINEER and ENGINE OWNER should have an

INDICATOR

REDUCING WHEEL
and PLANIMETER

Zend for catalog of
theso instruments, and
particolars of the mall
course of |

INDICATOR
INSTRUCTION

Every Stndent pels
an Instroment for
practice,

ADDREES

LIPPINCOTT STEAM SPECIALTY & SUPPLY CO.
102 North Ninth Street - NEWARK, N. J.

BALL BEARINCGCS|

st "KNIPE” PATENTS—The Combination:
tea Al A Ball Bearing anda Cone combined,
\ e For thrust, waight or both.
Lowaat 'ﬁ-riﬂﬂ and best bearing made.
For the lightest to the heaviest work.
All sizes, i-inch and up.
No fitting=just nuszh it on.
10 cents in stamps for samplea.

PRESSED STEEL MFC. CO.

E45% The Baurse, - Philadalphia, Pa.

WANTS A SMOKE CONSUMER.—The city coun-
cil has just passed an ordinance, requiring all
manufacturing concerns using boilers to consume
their smoke, as it were, completely;: and I wish
to obtain the aid of some of the readers of Popu-
lar Mechanics, who have had experience in this
line, in devising a smoke-consuming apparatus for
an 18 H. P. boiler, 36-in, shell (57-2 in. by 5 ft.
flues) upright. 1 have not seen anything in the
past that was n =uccess at consuming smoke, and
would be pleased to hear from the readers of
Popular Mechanics, in the way of enlightenment
upon this subject.—G. W. Aiken, East Toledo, O,

—y >

A COOL 300-MILE RIDE ALONG THE MISSIS-
SIPPl.—This iz the delightful experience of those
who travel on the Burlington Route's new day-
light trains between Chicago and 8t. Paul and
Minneapolis,

The “Minnesota Day Limited” leaves Chicago at

§:90 8. m. arrives St. Paul at 10 p. m., arrives
Minneapolis 10:45 p. m.

The Chicagn Day Limited leaves Minneapollis
730 a. m., 3t. Paul 8:20 a. m., arrives Chieago at
9:36 p. m.

Passengers on these trains spend the greater

part of the day within stone’s throw of the pic-
turesque Mississippi river—a cool, comfortable,
restful journey.

Bend for illustrated booklet,

P, 8. Eustis, Passenger Traffic Manager, Chicago.

NO GUESSING ABOUTIT . ..

You put my Calipers over

: vour work and von know
in on fnstant just what

| size it 15 and howr mneh foo
gl or foo lorge.  Arents wanted. Send for
Catalogue and Special Discount.

Iu Gl SHITH CQ" Cﬂ]umhia. Pa.

" GASOLINE SOLDERING IRON
AND BLOW TORCH

“YanKkee”’ Tools

The neweat, cleverest and most satisfactory in use,
and the first 10 be offered also reasonable a price that
every up-tg-date mechanic could buy tools of their
gquality and character. Other tools are very good tools,
but, *Yankee" Tools are better, Sold by leading dealers
in tools and hardware. Ask dealer to see them.

ﬁ«

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

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

EMMELMANN BROTHERS MFG. CO,,

Reciprocating Drill No. 50.

Our “Yankee Tool Book' tells all abont them.
Sent free on request by

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

SEND FORIT

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

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

ield AbrasivePolishing
eels and Blocks

| Used for polishing machinery, cutlery and edge tools

of all kinds and for removing rust spots from highly

polished metal. Makes a very smooth surface with-

out marring. Containing rubber which glves the

realllent effect, Muwde with either Emery or Carbor-

pndum in different grades. Write for Eril‘# list and
¥

Sprin

special trade discounts,  Manufactured
THE SPRINGFIELD TIRE AND RUBBER CO.
18 N. Mechanke Street, BPRINGFIELD, OHIO, U. 5, A

The wide range of work to which this admirable tool
can be applied, its perfect safety, convenience, and above
all its portability, instantly recommend it to the man
who solders anvthing, anywhere, Let us send you our
1ittle hooklet, with a story, which while quickly read, 18
pever forgotten. Bhall we mail i£?

PR ie e ce e mmbimem Damiilan Mashamicse wibhar wreritlna

INDIANAPOLIS, IND., U. S. A.

+a advertizers.



THOROUGHLY RELIABLE
Adapted for Pleasure and Utllity

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

GELIVERY ATTACHMENT in daily use by leading business
houses—A TIME AND MONEY SAVER.

| SIMPLIGITY OF 6G_.NSTHUGTIDN AND FINISH UNEXCELLED. WRITE FGFI. GATH.LUGUE
Fowler-Manson-Sherman Cycle Mfg. Co.
Clinton and Fulton Streets, cnlcacm. ILL. |

for increasin

50 cents.

I claim for it.

NO-KO-RODE

|Keeps Spark Plugs Clean

SAVES GASOLENE. INCREASES POWER.
DECREASES SMOKE AND ODOR.

TRIED AND PRAISED BY THOUSANDS OF AUTOMOBRBILISTS

AND GASOLENE ENGINE USERS.
The mest wonderful chemleal

IT IS INEXPENSIVE

Enough to treat 50 gallons sent by mall on recelpt of
Money refunded if it does not prove to be all

Isn't It worth a Trial?
HOWARD P. FULTON

(mamuracTuren)
225 DEARBORN STREET,

WHEN YOU WANT ANYTHING

AND DON’T KNOW WHERE TO FIND IT
WRITE POPULAR MECHANICS

compound extant
the power of gasolene and decreasing
the smoke and odor. Every trial order makes a perma-
nent customer.

CHICAGO

WHY NOT STOP
YOUR TROUBLES?
A “Wizard” Tubular

Does It.

Armatare incased in
WATER-FEOMF non-
corroding brass tabe.
All brasa screws,
Friction, Belt or
Governor drive.
Brush-holders remowved
without logsendng screws.
All parts polished brasa
Contact and Jump 8park,
A TRIAL WILL CONVINCE YOU. Mot papuler ind ssilefactory Magnets on (ha
markst, [I'ris s pegaler s mstkise.  Gerernar dows sway with Batisrien ssd Swiickes

HERCULES ELECTRIC & HFG. C0., INDIANAPOLIS, IND,

30 DAYS' FREE TRIAL. 724 Langsdala Ave.

IS ALLIT CﬂSTS

to write pos La_ for our B E

GEN Free Bicycle cita-

[rrz showing all models at lowest prices,
? Buv a bicycle ora pair of

tires until you learn

oL ;m vwr!;-l: r mew offers. We 'l.hi.jj L-h A=

roval without a cent de Eit. ny
reight, allow 10 Days Free r al—
BB All our new and v-{-ndﬂu.:l o sitions with

th-'.:lugu_..r_-s. and mur alfuable nformation
gent FREE E-r the asking.
WE WILL CONVINCE you that we
B scll a better bicycle for less money than an
other house.  Buy direct from the factory. If

pu want to Make Money or Earn &
]-]“- o le write for our special Offer.

0, Ll}ultvr-BerP!. built-up-wheels and

all 5u|:|.dr|q:~s 11: half usual prices. Mot Wait, but write
us n.J.‘r- mial today and learn l!rtnr‘t"l.lng Whrite It now.

MEAD CYCLE CO. Dept. F1584 Chicago, 1.

HOW MONEY GROWS—I have recently seen
the books of a battleship which showed that 236
of the crew had money on deposit, and she was
what is known as a “happy ship.” One man was
getting interest on $400. On another ship a bugler
deposited in fifteen months $358, on which the in-
terest was $16; a fireman in nine months deposited
$27 per month, and a petty officer in eighteen
months deposited $365. on which he received $33.16
interest. These are but a few of thousands of
cases that might be cited, and such men are, as
a rule, among the best hehaved and contented of a
crew.—Chaplain C. Q. Wright, in the Blue Jacket.

BUILD YOUR OWN MOTOR-CYCLE

We can furnish you with all parta
nmurr la complete a motor-eyole.
1% H. ¥. Engine Castings
with hluﬂprinti, A,
24 H, ¥. Engine Castings
with blueprints, §12.00.
Sand stamp for our completo enta-
logua of 112 H. P. single eylinder
castings fto 5-H. P. double cylinder
castings, frames, engines, whaeol
coils, hatteries, bells, pulleys, spark plugs, ete. Second-han
Homr-ﬂrqlﬁu, ;41} 00 up. Send for List No. 102 of 70 ma=

chines, ARRY K. GEER C0,, 5T. LOUIS, MO,

“SUCCESS’* AUTOMOBILE, $250.00
!‘ P‘.I'Mt.‘lcal, Durable, Safe. Built on a bug

principle—a LIGHT, STRONG, STEEL-TIR
AUTOMOGILE RUN ABOUT, l:m-nw-.l by am
o engineer with e years' o =5 i\
W automobile construction. A @00D HII..[.
} CLIMBER—iakes a 30 per cont grade.
"" Bpeod from & to 25 miles |§-nr hour. Write
for degeriptive Lliterature, terms, ota,

“SUCCESS™ AUTOMOBILE MPG. €O,

ST.LOUIS, M .

532 nclivl gro Avenue.

S o, T N T N NI [

AUTOMOBILES $100AND UP

We will mail our large Illustrated Bargain Sheet of new and slightly used Automobiles on
"‘! receipt of your name and address. This sheet shows accurate pbotographic views of more
than 50 Automeblles offered as low as §100. Write plainly to

H. CRAHAM CYCLE CO, Inc.

Eni £ EnE Wadiens Pieaand MPMETTEARGG IT T
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CAN USE IIT

Blowouts, randbolls,
glass outs or olher dam-
Age Bpois o0 OULET CAS-
Ings; torn off stems, split
or punctures to Inner
tubes wolcanized as
good as new with our
Yuleanizers,

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

& Stitch = in=Time "
Vulcanizer Co.
Topeka, Kan.,

U. 8. A

ORNAMENTAL - COLUMNS.—Ornamental  eol-
amns and posts for interfor decoration of houses and
bulldings, or for coloninl effect in front, are now
made In factorles quicker, cheaper and better than Is

done by hand. These columns can be ordered n
any size length and diameter and plain or ornament-
ed. The carving is done by machinery at one-twen-
tieth the cost of hand work.

— -
EXPANSIVE BIT.—The advantage of thiz bit
over thoze formerly In use Is in the screw adjust-

I, et g
B = o

ment. By means of a screw driver the movable
cutter may be set more quickly and accurately than
with the fingers,

and

JECTRICBOOK FREE pezrme

Shows all the newest high grade Electric
Supplies and Novelties at lowest prices in the

Interesting

LC E

1 he Fatented 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. Coery & Co,

1427 Michigan Ave., CHICAGO, ILL.

@3 (asoline Engines

41:-_:J Are Sparked 50 Per Cent. Cheaper

~ By an Edison Battery and Spark Coil
than by ““dry’" batteries, for instance. The Edison
Battery gives twice the ampere hours for $1 and
the Edison Coil puts them all into a fat, hot spark,
1t is wound with the heav-
iest, thickest wire. We
prove that it saves batter-
ies. The price Is rednced
from $3.25 te $2.50. Write
for ‘‘Battery Sparks'’ before
buyving batteries and coils,

Edison
Manufacturing Co.

22 Lakeslde Avenue, Orange, N. J.
#1 Unlon Square, New York

#4 Wabash Ave., Chicago

a5 Clerkenwell Road, London, E.C.

—

world. H, DEWEY ELECTRIC CO., Milwaukee, Wis.
Tells how to bulld Walks, Floors, Cls-
terng, Troughs, Roofs, Tanks, ete.

BOOK GIVEN %2 o e
reon sending 50 sl tor s pesrs M OEMEN T
:& sE:i'mﬁgr? 'ig our practical n]Eat er, [I " [: EM E HT

THE CEMENT ERA, 206 Tolsma Bldg., DETROIT, MICA.

I I T P e

MAGNETOS

arket.

Take the Place of Batteries.

- —

s “Quick Action”

fc IGNITING DYNAMOS and

Tho most Relinble SBparkera om the

@@DHE OF THE BEST i e pecosa e
Corry one for good lock and a pocketpieca to fool
zf;“::LIII::-::.::LH,DE postpaid, Booklet of other Puzzles
WESTERN PUZZLE C0.,333 dackson S8t Paul, Minn.

=
Jump Spark Caoils
FOR ALL PURPOSES
Bingle, Double, Triple and Quad-
ruple for Stationory Engines and

Automobiles, Guaranteed in every
particular, Fine Vibrator.

BEND FOR CATALOGUE D

THE KNOBLOCK HEIDEMAN MFG, COMPANY

EOLUTI DEND 1IN,




Eldredge Battery Volt-Meter

| Reading 0 to 3 Volts in 1, Divisions

A convenient aud practical instroment
for thoss who use Primary and Btorago
Barterlen, Ind rangs will sover Leos colli of pol n-:r,- oF g
wull of Siorags Batkers, I Dian Deavin lread g Nop-
remorebis Buls on Sirong eantact puits. . 1‘]‘11.1.‘.1 ‘4.

ELDREDGE ELECTRIC MFG. CO., Springfield, M.!Rs.

Gasolene Motors £ Gastings

A complete line from 1% to 10
or Bicyeln, Antomobils,
Also nt-

el h.p.,
\[a.rhm or Stationary.

victs MOTOR-OVOLES"* Bond
etamp for catalogue,
| STEFFEY MFG. CO.,

294 1 hlr.,u'il ‘lvenue. Philadelphia, Pa.

ABOUT m——

AUTOHDBILES

This volume contains most helpful in-
| formation for owners, operators, repairmen,
on the successful care, running and con-
stmiction of the various forms of motor
vehicles and accessories; with a complete
treatise on pasolene and steam engines and
electric motors, fully iilustrated ; ready
4| referenceindex, making an up-to-date edu-
| cator, Highly endorsed. Published at 33,
postpaid, Money refunded if not satisfac-
tory. &Send for specimen pager free,

b THEO, AUDEL & CO. $
l' 63 Fifth Avenue
New York City

BUY A LIFE

subscriotion to PoPULAR MecHANICS by paying
$10. This entitles you to a full paid subscrip-
tion as long as you live

FIVE YEARS $3

or send $3, which will pay fnr the magazine
five years=——

FOR TWO NEW

yearly subscriptions we will sand you a copy
free for one year

POPULAR MECHANICS

THREE HORSE POWER

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

LIVE AGENTS WANTED CATALOGUE FREE

THE THOMAS AUTO-BI CO.,
/1445 NIAGARA ST., BUFFALO, N. Y.

Motsinger Auto-SparKer

Starts and runs
GAS ENGINES WITHOUT BATTERIES

No other machine can do it suecessfully for
lack of original patents owned by us, No
twist motion in oor drive. Mo belt or

:':—';E-'-'—I } % ! f ¢ ;Wltf“h nl:ﬂ.u-nir} t“\u IELLU ries 'W]]II.I:&"'I"L‘P_,
L1 5 i r make and reak orF jump-spark.
III'II:h "ﬂ’ l"' *-LT Whate rnu'l.l :1u:-ul: 1-rJJ wof. B u] I¥ |.:1:::1!a|.nj:ut-d.
.-',.1-.,-. ; | i MOTSINGER DEVICE MFG. C
matian. 145 Main Bt., Pendleton, Ind,, U, B. A,

THE CAPTAIN AND THE AUTO.

Captain Bluewnter now retires
And to the country wends his way,
His coxswain he as coachmnan hires
And takes o ride 'most every day.

One eve as homeward go the pair,

The coxswain driving on the hox,
The captain dozes, free from care,

As one who fears no storm or rocks.

When quick, ten cable lengths alee
The coxswain sights two auto’s eves:
They are the first he e'eér did see
And loud he to the captain erles:
“A llght upon each how does risel"
The eaptain has no sooner seen "em:
“orwill be a g d close shave,” he cries
“But port yvour helm and—go between fem!”
Jay Ellesz in the Bluelacket.

s e

NOT A COW CATCHER.—"Is Mike Howe on
board of this train?” asked s man approaching an
engineer who was oiling up nis locomotive,

“T don't know anything about your cow.,'” replied
the engineer sharply., I am the engineer and not
the cow catecher on this train.”

B,

In Africa the telegraph service frequently suffers
interruption because of giraffes becoming entangled
by their necks in the wires. Elephants, too, are
at times responsible.  This disturbance has oec-
cerred on the Victoria Falls line six times.

= E —
| § WIRELESS TELEGRAPH
| i ik |
A, oy ng ono lncli )
| spark eoil, balle, key,
1 la i iy, Lah P
mnd mirtor PR T 1
Irattary wWiring
nrinections netrwetiones, dingrnms i Will work up o ain le Frice
£1: T AFenits Wb led Wew Untalog of Er prean amd Ammericnn Elses
ticicnl Novelt
ELECTRD IMPORTIXG OO0 BT Warren 5L, Niw York

WHERE
ANSWER
PROOF ©

Can you buy the latest and best Automobile Parts, Sundries
and Supplies?

NEUSTADT AUTOMOBILE & SUPPLY CO.

826 to 830 So. 18th St., ST. LOUIS, MC.
“ Qur 1906 Catalogue and Discount Sheet.”

Please mention Popular Mechanics when writing to advertisers.



Telegraph Instruments
———AND OTHER ———

Electrical Supplies

Being large manuflacturorsof leluj{l‘hnh nnd
telephone apparatus and electrical sapplies
of every description, purchases can be made
of us to the very best advantage. Cur goods
are standard and firet chives in every respect—
guaranteed. Send us your orders—buy di.
ect and savo money.

Upon receipt of I(rrme shown, we will send any of the
fu!lowiug articles, 8]l charges prepaid, exeept those marked f.
Bend us a trial o

rder
Bteel Lever Telea,ru;ph Eey (lemh. .. oovnmniininanninaninn £0.95

1lc..l1>-s.-:|| SO e e
Imprumd Giant Bounder . o L .
“ " Combination Set.. ...
ﬂtan&nrﬂ Pnnv Relay.. ey
LA x r fﬂ.'I:II Bl . ccccaanannnss
Eurv i Telograph Bet. .
\hncha.n:cﬂ.l i‘uh graph Instru

Union Lightning Arrester A
Crow Foot Battery Lﬂmimlera 5;_!1
Mesco Diry Battery.. e e e e -15¢
Beries Telephone.. e g e e Y S e Iﬁ.ﬁ*
Short Line Telephone, . R T =
Eh‘tlrlcluuﬁPm &t'Imﬂ “Kit. PSRN R AT = 1
Eurulnr.ﬁ.lurm rap . e R e g o e e
Fire Alarm Bo R D e S e 1 LI
l'.-]ac:tru_,ﬂull Hi\-ﬂ”uth‘t e R R b .FH‘

N. P. Elact Bell, AL e R S R TR
l R. ]'Jﬁt:‘:: &Ilu.rm 7 o e e Pt T S e P 1404

D. Medical Ap:mmtus Ccltnp]- to . 2.00%
'.I:nducllnn Coil ...... et s R ]
Gem Motor .. .oeeevinmnesmceiacaais Ay Ui

Electric Top..

Univeranl Hntl:n:r;. (—nnu-:u- i

Ruby Lamp for Dark hoom

Eureka Search Light .

Veet Pocket Light .

t Purchaser must pay expressage.
e ————————

MANHATTAN ELECTRICAL SUPPLY COMPANY
32 Cortlandt Street, New York City

188 Fiith Avenue, Factories,
«% Chicago Jersey City, N.J.

DEMAND for ELECTRICIANS
GEEATER THAN SUPPLY.
Learn Electricity at
Home, with improved appa-
Tatus. ‘W!IEyI)LLrnwrl. Labira=
tory. We offera Completo
Eleetrieal Laborators with
Nlustrated Manual of Instrue-
tions at o price within the
means of all,  Write for our™
Em;:-mr.mn nnd & eopy of the
anual COLUMBIA
SCHOOL SUPPLY CO.
Indianapolis, Lod.

R
MULTIPOLAR DYNAMO OR MOTOR

Will light thren 110%. lnmps, 3 0, P,, complete set castings and all
necessary  stock, rough.  Friee #8600, Al kinds of special B
apparatus built for amateurs, inventors and experimenters. Light -
manufacturing. Evervihing elocivien] in any quantity.
% Send for our Becand-hand Bargain List and Catalog.

26 CLARKSON COURT, CHICAGO, ILL. X
€ O A DE DRI AL r DO DR DO D D D s

MOTOR CAR WHEELS
Bt of 4, postpaid, e

S

TRAIL CAE WHEELS
Eed of 4, posipaid, Zhe.

il il
FLECTRO MALNET
Pastpaid, 15e.

LAMINATED MOTOHR PARTS
I Pustpniid, 0,

SET OF 4 TRAIL WHEELS AND
TRUCH. FPostpaid, die,

LAMINSATED MOTOR AXD PINIOX
Postpaid, S5e.

MOTOR CAR WHEELS - Gear, an
REAR WHEELE—no Gear, 2ibe

woror axp oreve wieers NEW YORK ELECTRIC WORKS

Posipaht, £1.10 234 Broadway, NEW YORK,
Send 4o, Blamps for Large Catalog AGENTS WANTED,

Please mention Popular Mechanics when writing to
advertisers.

If
it's

WE ARE SELL"JG

Fan Motors, all kinds, all Ilrh‘.‘#EE A2 00 to

Electric ‘roy Electric Rallways,. ........... 80010 au.m
We Electrical Booka.. veasss 1010 5.00
H Necktie and Ca IE Li;:htu PR R | 5 5.00
.ve .‘“a-t-t‘."rf 'I-‘-H-I-J !u AT s scssaasnaass 3-'-“] tﬂ w-.m
It Carrtage and Bicyels Lights... ... 300 to 60D
Lanterns and Pocket Lights...... g6 t0 3.00

Battery Motora nod Fans.......... 1.00 o 12.00

Elaztric Door Hells Complete, ..., .Tito 1.50
Talephones Complete........ ... 250and 595
Telagraph Outfits Complete....... L. 75 1o 250

15 00 Medical Batteries. . G 3.95

£12.00 Electric Belt with ksuspaumrjr 2.650
Oynamos and MotoTs......cooiaas 1. l'ﬂtn 1,00 (5}

wo We Undersell All. Want Agents,
Catalogue Free

OHIO ELECTRIC WORHS,
Cl-fﬁlnnd, Ohio.

Gas and Gasellne Engloes........ 300 to 1,400,00 H

PRESSED STEEL SHOP PANS Founin, Bt Wor,Ei

THOUSANDS IN USE.

Made of any Gauge of Sheet Steel desired.
and yvou would not be without them at any price.
castings, ore, quartz and other substances, an
borings,oll drippings, etc.

HILBOURNE @ JACOBS MFG. CO. -

DURABILITY AND SATISFACTION GUARANTEED.
Never g0es to pleces, and alwavs rives entire satisfaction.
suitable for handling beolts, rivets, nails, screws, nuis, washers
for use under lathes and drill presses o catch the turnings, trimmings,

Try samples

Columbwus, Ohio
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WHAT THE INVENTORS ARE DOING

Cream Separalor

@ ==

]
i

FPlumb Bob

First Bjfocas Specrac/es

for Concrere

Meclhanical Pugulist

MNAIL PLUG FOR CONCRETE.—The almost im-
ossible operation of fastening nails in concrete
a8 been solved by embedding corrugated metal
plugs in the concrete as shown in the sketch. By
using these for nail holes, the moulding or other
woodwork may be fastened without anyv difficulty.

THE FIRST BIFOCAL SPECTACLES.—Persons
enjoying the use of double-lens spectacles are to
a certain extent indebted to Franklin, who in-
vented the device in 1785 and had a pair con-
atructed as shown in the sketch; the lower lenses
being made for reading and the upper ones for
distance. Rifoeal lenses are now made in one
piece, thus eliminating the objectionable line which
divides the two lenses,

ICE POCKET IN
PITCHER.—A new form
of water pitcher has a
pocket for chopped ice in-
stead of putting the ice
directly into the water.
Many times pure water
is contaminated by the
ice placed in it, or given
a disagreeable taste due
to the ammonia used by
the ice manufacturers,
The ice receptacle has
a8 narrow mouth opening
just below the handle of
the pitcher.

ELECTRIC HORMN.—The =sound iz produced by
a vibratory diaphragm like that in a telephone, A
battery furnishes the power, and a push button
does the rest. Makes a distinet and musical sound.
Designed for automobile”

Ypop"” IN INDIA.—"Your magazine is a most
refreshing one for me out in this land where ma-
chines are of the erudest kinds, save where intro-
duced by the white men."—Saml. Ih Bawden,
Ougole, Gunten Dist., India.

FOR INFORMATION about the following new
inventions address Patent Bureau of Popular Me-
chanies. The patent rights on some of these de-
vices are for sale, and we will be glad to intro-
duce intending Investors to the inventors.

THE IDEAL PUGILIST.—This mechanical boxer
can hit harder than Jeffries, has more science than
Corbett, never talks about what he can or will do,
and is always sober. If wvou think you can de-
feat him, his creator, Chas, Lindsley of Connecti-
cut, Is willing to back him to fight at any weight
for two-thirds of the gate receipts. This fideal
pugilist is giving exhibitions through New Eng-
land and so far has licked everything that has
come up against him. For state rights on this
machine address Sale Dept., Popular Mechaniecs.

CIGAR CUTTER.—This useful smokers' tool haa
been recently patented by Willard L. Door, of Illi-
nois. It fits the wvest pocket, cuts the cigar tip
off clean and saves the trousers in that it fur-
nishes a better frictional surface for Iigniting
matches, It ean be made of =ilver and makes a
nice present for a big brother or beau. By a sim-
ple change it can be used as a key ring, and one
gide can be used for advertising matter.

CREAM SEPARATOR.—(Carl F. Heinrich, of Il-
linois, has solved the problemm of getting cream
from the top of the milk in an ordinary jar. He
giphons it out with a rubber tube which extends
down into the cream at one end, and at the oppo-
gite end into the pitcher. On the side of the tube
is a little device for removing the paper caps from
the bottles, and it also serves to hang up the tube.

TONGUE SUPPORT.—John C. Lambert, of Illi-
nois has produced the practical wagon tongue sup-
port shown in this sketch. Its construction and
operation are plain, and when properly adjusted
it will take off all weight from the horses' necks
and will hold the tongue up at all times. It con-
gists of but two castings besides the wrought iron
bar and coll spring.

PLUMB BOB.—Willlam Loeven, of Chicago, is
the inventor of this very handy tool for car
penters” and bricklavers’ use. The bracket which
holds the plumb line and bob is simply clipped on
the square, and the print of the bob will show
whether the surface on which the square rests is
level, or the vertical side is exactly perpendicular.
It costs but a few cents to manufactrze and
readily retails for 25 cents. Carpenters who have
used these devices say they are the handiest
thing in their box.
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DO YOU
WANT YOUR PATENTS DEVELOPED?

dand small machinery parts, ete., ote
instrument repairs a specialty.

Richter & Poncet, 1|16 Court Street, Hoboken, N. J.

Two minutes from D, L. W. Dapot

Let Us Act As Your Factory

Surveying

We have one of the beslequippéed shops in the United States
and can turn oul your work for you cheaper than you can
posaibly do it yourself, Send drawings or models for estl-

mates on dies, tools and manufacture of your article in
quantities.

Metal Specialties Manufacturing Co.
Ia-n‘ w; hn‘n‘l-h ’ti‘ Chicl‘ﬂ' U. s- A

“We Analyze Everything”

At Reasonable Rates. We Devise New and Original

Address Fﬂrmulm

The Ellsworth Laboratories

MAX D. SLIMMER, Ph. D.
857 Dearborn Street. 5 o= Chicago

WE WILL SEND YOU

One Pipa

One Viea
Une H-ﬂt. 'GENUINE
Arrnntrnng Btocks

Cutter,
Oone W ranch All for handling pipe from Y to1 inch.
ON RECEIFT OF §10.50
Bend for Catalogue of Complete Line,

ARMSTRONG MFG. CO,, Bridgeport, Conn.

ORNAMENTAL FENCES

Iron or Wire, =~ The finest at lowest
built to prices. Satisfac-
your order. ChA Fl_. tion guaranteed.

[“t@ Write oor factory,
Foun rr & Fence Co., 304 '1 fanzte, Indianapolis, Ind.

USE OUR FACTORY.

W are E'I]lli!l]lr‘il fo handle ox ;u'ri:m'utu[ and die work and light meial
manufacturing.  Our superinfendent has had over tharly years' practieal
exporionce in surh worke, Factory dn Chicago, . Low prices, prompt
sarvice., Bond particnlars for estimate to

C. E. LOCKE MFG. CO., g8 Cherry St., Kensett, Ia.

THE POSTAL TYPEWRITER CO0.’S

FACTORY AT NORWALK, CONN.

is Eqguipped to do . Experimental Work, Tool
Making and Manufacturing. Inventions De-
veloped. WVery Best Work Guaranteed. Cor=
respondence Solicited.

HEHM’IHES MADE TO ILLUSTRATE CIRCULARS,
: CATALOGUES, OR ADVERTISEMENTS.
Clean, bright, showy, outs—bringing out details

parfeotly. Our prices ars reascnable, all wnrk
_ zulunhod—lot us flgure oo yoor job. .'

WERITE FOR BAMPLES

ACME ENGRAVING CO.
187 Washington St. =

Chicago

/;——_——_—-..'—)
POPULAR NECHANICS

PATENT BUREAU |

invites the co-operation of Inven-
tors, Mechanical Engineers, Draits-

men, Machinists, Superintendents |
and Foremen of Shops and Mills,
and Skilled Mechanics in all trades, ||
everywhere, in building up a Patent
Bureau that will give honest advice |
to inventors, protect their interests ||
by good patents and strong con-
tracts: assist inventors in perfect-
ing their inventions, and in selling
their patents when obtained ; and in
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 ior |
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, IIl.




EVERY INVENTOR

Who Wants to know

10.

11.

12.

What are the most profitable
inventions,

How to perfect inventionms,

The first step to take in
getting a patent,

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

How to find out what patents
have been granted on inven-

tions like his, or intended

for the same purpose.

How much it costs to get a
patent,

How long it takes to get a
patent,

What protection a patent is,

How he can sell his patent
after he obtains it

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

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

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

should send his questions to

POPULAR MECHANICS PATENT

Jﬂm B‘ld:l - -

BUREAU,
Chicago, Il

-]

| :Let Me Sell Your Patent

Booklet explaining how mailed
FREE. Fifteem Years' Kx-
perience. TPatent Sales exclu-
sively. If you have a PATENT
for sale, eall on or write

WILLIAM E. HOYT, Patent Sales Specialist
290 (J) Broadway, New York City

T IF YOU WISH TO BUY OR LEASE THEM-
ANY DESCRIPTION-WRITE ME. IT WILL
AJ PROVE PROFITABLE TO BOTHOFUS., \A

MUTUAL LIFE BLOC.
BUFFALO., H.Y.

|CHARLES A.SCOTT s

INVENTING IS A SCIENCE.—"The Art of In-
venting,” a paper presented to the American In-
stitute of Electrical Engineers’ convention in Mil-
waukee, by Edwin J. Prindle, exploded in a
measure the old theory that an inventor is born
to his work. Mr. Prindle believes there are many

persons possessed of the inventing faculty, and
that all this faculty needs {8 development.
“There are many kinds of invention,” he said.

“The poet, the artist, the novelist. all exercise in-
vention in the production of their works., The
merchant may exercise invention in devising a new
method of selling goods. The department store
was an invention of this class.

“There 8 an enormous amount of wealth in
this country that is based upon patents. As an In-
stance might be mentioned the faet that the
Tnited States Shoe Machinery Company s, by
means of patents, able to control the sewing ma-
chines upon which %0 per cent of the welt shoes
of the TUnited States are zewed. The Bell Tele-
phone Company and the Westinghouse Air Brake
Company and many other corporations of the first
importance built themselves up on patents. Many
concerns keep a corps of inventors constantly at
work devising improvements to place them ahead
of their competitors. The large percentage of in-
ventors in this country compared with all other
countries shows that the inventive faculty i= one
which ecan be cultivated. The encouragement of
our patent lawsz has stimulated this.

“Inventing has become 80 much of a gcience that
if one is willing to spend sufficient time and money
to enable a competent corps of inventors to go
at the matter, almost any possible invention in-
volving but a reasonable advantage in the art can
be perfected.”

—_——p———

SUBMARINE CABLES.—There iz in all 225000
miles of telegraph cable at the bottom of the sea,
representing  $250,000,000. Each line cost about
£1,000 per mile to make and lay, and the average
length -of life of a cable is between 30 and 40
years. About 15000 messages a day are trans-
mitted.

PATENTS

Caresful attention given to the prosscution of business befors
the patent office. Patemis procured and no attorney fee called
for until patent is allowed. (23 years experience.) Write
for “Inventor's Guide.” Ad

FranKlin H. Hough
Atlantic Building,

MODELS

Washington, D.C.

CHICAGD MODEL WORKS
|75-181 E. MADISON ST., CRICAGO, ILL.

WHITE FOR CATALUFILTE
AW MODEL SUPPLIES

ESTABLISHED 1867
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r SECURED PROMPTLY and with special
PA I EN I S regard to the Legal Protection of the
Invention.
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.

Consultation Free, No charge for opinion as to the patentability and Commercial Value of Inventors' Ideas.,
HIGHEST REEFERENCES FROM PFPROMINENT MANUFACTURERS.

SHEPHERD @ PARRKRER, PATENT LAWYERS

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

MANUFACTURERS and others desiring to buy out- P’;'liur'lr:a thghplaﬂtd!rﬂ years Hf-tﬂhenhe?h nft Ehtepheb:dt&
right or secure on rovalty patented inventions along an Ariker, has oblained or s a great many important. patenta.
]hE'.I[B are invited to cdmnfl.t[nil':‘"e their wanis to 'leﬁ [‘}3: We have no hesitation in heartily I‘E"L'f.'il'.l'.l.lILﬁlI'lJII1Kfl.Ill..l'.I.l to any
bl SRR i hatoa. | 12 one having need of the services of a patent nttd:lrm'i'.
publication without charge, in our HALLWOOD CASH REGISTER CO.

PATENTS WANTED Bulletins, 5o g it S irned bis postion & an
which are sent gratuitiously to our clients from time to ﬂdd.l‘ﬂﬂﬂ, 210 Dietz B]dg, W.&SHINUT{'IN, D.C.

time.

o] PATENTS

Yaloable Book on Patents FREE, Tella howtosscure
OUR BUSINESS IS TO

$ hiem tﬁtf]uh' cug,h Euw tci[m* lhn Pnt?nﬁ-nd Wht:tlm

nvén or 1Vea SehOanica Ovamean [ )

Perfect, Develop and Manufacture valuable to Inventors. Full of Money-Making Patent Informae
YOUR INVENTION. ALL MODERN FACILITIES ticn. NEW BOOR FREE to all who write.

ARE OURS, AND WE ARE AT YOUR SERVICE. O°MEARA & BROCK, Patent Attys.,
WE EMPLOY EXPERT MECHANICE ON 818 F, STREET. WASHINGTON, D. C.
JSpecialties, Dies, Punch Work and Models

SEND US YOUR DRAWING OR MODEL AND _ BUS'NEBS OPPORTUNITY

WE WILL SUBMIT OUR LOWEST PRICE
Men of Business interested in a new fleld for making mon
i MONARCH TOOL. COMPANY will find in our proposition what they are seeking. “’E haveu{

: Flan in the Mall Order Line that will please those seekl
124 Opera Place, CINCINNATI, O. E‘;gd Investment with Jarge profite. A Fortune for the rjg?:g

person. The F. H. Alden Co., 156 E.4th St.,Cin innatl, 0.

9 WHAT DO YOU WANT ON PAY DAY
YOU CAN DEMAND $5 TO $8 A DAY i

A Conrse of Practical Instruct I-lm at Homa or atonr Schools in I"Illml‘nlrmr Brilr:k] rllzur Plastering. “The Best Trades Inthe
Worlil.,” enables Yo 1o earn these wages, THE ONLY SCHOOLs IN PRLD BECOGNIZED BY THE
UNLON, “The proof awalts your inquiry,” For free catalogue sddress De [.-l P M., huw York,

COYNE BROS. CO. SCHOOLS OF PLUMBING, BRICKLAYING AND PLASTERING

NEW YDRK : CHICAGO: CINCINNATI: ST. LOUIS:
239-243 Tenth Ave. B40-B48 N. Ashland Ave. 107-109 W. 3d St 4973-76 Easion Ave.

Our conrse at your home {8 not & correspondence conrse. We send on tools and material for actnal practice at your own home.

Patented Articles Waniedl | ATENTS PROTEGT YOUR 1DEAS

A mrpur.LtluIn {hn’lun Luhuntdantl f‘mﬁfﬁ and splemdid NO FPATENT, N0 FEE,
organization, desires patented articles of merit to mann- EE
facture amd market, : Our specialists know the  hest Patent Advertised FE
methods of intredueing such commaodities,  If you have ““.u B- STE'EHS & nnnl """l':u'i'."

A patent to ri:lq'ﬂ in competent hands, write us to-day
deseribing fully and submit samples or illustrations. 885 Fourteenth St., WASHINGTON, D. C.
| Address C, E. G., Box 1523, New York City 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 il at the lowest cost.
We manufacture and ship all kinds of Specinl machinery on contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 83 to 65 5. Canal Street, Chicago.
LONG DISTANCE 'PHONE, MAIN H#8,

GUARANTEED. PATENTS SECURED OR FEE RETURNED.
Send model or sketch for free report as to Patentability. Seod
for finest publications ever issued for free distribution “HOW TO

OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS
illusirated and deseribed, and “WHAT TOQ INVENT", containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS (& ook s iOGRESS ™ copy treer
EVANS, WILKENS & CO.

New York Offices: Main Offices: 6135 F Street N. W.,
132 Nassau Street, New York, N. Y. Washington, D. C.



NGINEERIN iy
. BY MAILL
- s HAS PUT
R ‘-F:' "’""‘.'“; ’ Yon will be as- THOUSANDS
,Sd e g tonishel o reid OF DOLLARS
bl RIS IN THEPOCKETS
2= ses enabin thonsnds to. OF OUR STUDENTS

earn good ealarics and positions. Wa

helped them do it. We ean do the same
ar "H"'!l Oours—=s In Electrieal Engineer-
i am and Mechanical Engineering,
Elec I:r n Lighting, Hnilwars, Telegra hy,
Mechaniral Drawing, Il-l.n:n:uu CBn-
1“. s, Motorme Wi, I';||_-'||'t lect. f"m;.rq:l

TREE]"HI st #Erdling Bow wlll o

ravlded,
Helerence Llhenr
rarstan.  Writa for vur free i1lus k.
ELECTRICAL EMIUIZER INSTITIIIE
Depi. B. 240 AW. 234 5i., New York

CAL,
AL,

Engineering [

[ng gnpﬂ. Shop work from the h-emnninx. ‘-'lhﬂ!t

ponraes in Bteam nnd Fh etrical Engineering. Expenses low.
Apcomm cdations tho tert. Sehocd wll ;'rl.r Bimidents may erier iny Hime. Correspondence
plsam and sleciriesl conrse.  Bend fur eamlogue. Menthun courss In which Intereatel.

HIGHLAND FARK COLLEGE, DesMoines, L.

AL DEPARTMENT

LYTECHXNIO INSTITUTE

1 Formerly Parsons Horelogical Instituta

| PEORIA, ILLINOIS.

" LARGEST and BESTWATCH SCHOOL
| IN AMERICA

"y We leach ‘||| ateh Wi £k, e 1 ry, Engravine,
. rC] ok Work, Optics Tuition reasonable,
i oard and rootus near school At modernte

rate

B .'|-1 for Cataing

ROLOGI

RADLEY PC

HO
- B

of Informnation

LEARNED BY ANY MAN OR BOY AT HOME,
Small cost  Bend to-day Ze. stamp for particnlars and proof.
0. A. SMITH, Box 8. 2040, Knoxville Ave., PEORIA, ILL.

“How to Remember*®

Sent Free to Bea:t:u of this Publications

You are no greater intellectually than

KEY.m My course ig aimple, iuexpénsiva,

i Our memory.
SUCCESS'N ] r?r renses bosine !1: capacity, social standing; gives an

alert, ready memory for names, (aces, businens details. Develops will,

conversation,spenking, ete, Mv Booklet,
F MEMORY,

‘Howto Remeamber," gantires,

DICKSON SCHOOL 705 Kimball Hall, CHICAGO

LEARN PLUMBING

special department to secure positions for students afte

BUY THE BEST MOVING PICTUR

NOISEIL.LESS
Tho Machine that is Entirely New,
protect you from any suit=by a written guarantee.

CHAS. E. DRESSLER & CO.,

AND EAREN $5.00 A DAY,
Emp.rvlnlnn of expert plumbers wiil enable
r graduating.

ST. LOUIS TRADE SCHOOL, 3973 Gli\_rg Street, ST. LOUIS, MO.

E MACHINE AND SAVE MONEY

Tee AMERICAN PROJECTOGRAPH

FIREPROOF FILM PROTECTOR—The only machine t'aalg will not flicker, even after years of using

LICKERLESS

NO INFRINGEMENT on any other machine, We will

145 E. 23d St., New York City|

Drawing

£ Uabinets,

Manufacturers of Various Styles and

FRITE & GOELDEL MFG. CO.,
09 Alabamna Etreet, Grand Rapids, Mich.
e i ——

“THE RECEEPROCATIN'
(By and others,
Hamilton.)
Oh! woesome "oor that saw the birth.
O turhine thochts in Pairsons heid.
I weesh that I wis aff the earth,
Or else the turbine men wis deid.

I'm a receeprocatin’® mon;
1 luve tae hear the bearin® bump,
Or vet, the piston groan and grunt
That's relisated tae a pump.

Thiz whurligeegin' thing T hate,
For whutna gude is it taec dae?

Tae 2ae the fearsome thing gyrate
Gars me piur stummuck glang agley.

Send for I'iustrated Catalogue or ask your jopber.

Sizes of Draughting Tables,
Boards, HBloe Frint Filin
Blua Print Frames, Ete.

MOM."

Robert Burns including Gavin

I widna care if it had ocht
Taes need a tender fitter's haund,
But it rins sas weel sin it was bocht
I hivoa had tea slack a glaund.

I hate the tribe o'
It's jist a pinch o' steam, then

I'm a receeprocatin’® mon,
I stann or fa’ wi Jeemie Watt.
—Marine Review.

EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO
119-121 W.234d 5t., NEW YOERRK

whurligeogs,
“Beatt!"”

NEW ORLEANS

LALELE 22 LY

SAN FRANGISGO

Mowt complete line of

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blua Print Paper has no equal.

The Celsbrated Vandyke Solar Paper for Blue and
Black llne prints. Send for sample priots.

ALL BOODS WARRANTED

WERITE TOR OATALOG *'¢''—416~pp, PROFUSELY ILLUST'D,

A few months study at our school under the
gnu to earn this salary We have a
Wriie to-day for FREE CATALOGUE.
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| TEACH SIGN PAINTING

\ SHOW CAHRD WRITING or LETTERING by mail and
II punrnnter soctess. Daly fold not overepowded, My
insdruetion Is unedqienled beeaive practical, personal
nnd thormugh. FEasy termis. Write for lnrge catnlogue.

CHAR, J, STROXNG, Fresident

DETROIT SCHOOL OF LETTERING
DEPT. PM. DETROIT, MICH.

Uildest mnd Largest Sclusd of i35 Kind. ™

LEARN WATCHMAKING

Eefined, profitable labor. Competent men always in demand,
We teach it thoroughly 'n a8 many months as it formerly took
years. Dires away with tad ous apprenticeship. Money earned
whilestudying. Positionssecured. kasy terms, Send for Catalog.

5¢t. Louls Watchmaling School, S5t. Louis, Mo.
LEARN RIGHT WHILE YOU'RE AT IT

A Tl vl complets sanrae oF iesirasaion in Lake aml Qesnp Navipe-
Uane Al Marine meld Blationery Buginessing, Hpecisl branche (aaghil
oss demiving 10 gualify thamsslies for Taiier pamitls the Masinm
Barvire, Biulents lmaght by corrmponldence.  Btodsnin mey legin al
any Ums:. Diplomas will he lpguesd 10 sll grefesiss pssing satisfacory
fnal sanmlpailom, Eapd for cirvelar,

CHICAGO NAUTICAL SCHOOL
Itk Year
1624 Masonle Temple - - Chilcagn, 111
W. J. WILSON, Principal
Late Lieutenant, U, 5. N.)

COUNTRY HOME LIGHTING

Made effective, easy and ) to 75 |||t:l‘ cent cheapor
than kercesne, gas or electric lights by using oor

BRILLIANT

Head Light Gasoline Lamps

They can be nsed anywhere by anyone for
any pur . husiness or house use, in or out
door. Over 100,000 in daily use during the
last B yoars. Every ]ame guarantesd. Wrile
for ¥. M. catalog. it tells all about them and
our Gasoline Bystems.

BRILLIANT GAS LANP CO,
42 State 5t. Chicago, I11.

TWNYS 000

Write for our free booklet —

“HOW TO BE A
WATCHMAKER"

Stose’s School of Watchmaking
803 Globe Buillding,
8T. PAUL, - MINN.

BE A

WATCHMAKER.

$5.00 a month to one bright man in each
good-sized shop. Does not interfere with
regular worl- in the least. Address ¢ Op-=
portunity,’’ Room 510—160 Washington St.,

Chicago.
High Grade

STUDY Hish Grade
L A_w C:rretsp::uidentg

Fourteenth Year
Preparea for the bar of any State. Improved
method of instruetion, combining the Text-Hook,
Lecture and Cuse Hook methods. Approved by
the bench and bar, Three Courses:  Colloge,
Post-Graduate nnd Bosiness Law., Uniform rate
of tuition. Write today for Catalogue,
Chicago Correspondence School of Law,
Reaper Block; Chicago.

ELECTRICITY

Bliss Elacirical School 8 the oldest
and best school in the world teaching
ELECTRICITY exclusively.

Thevretical and practical course complete

IN ONE YEAR

Btudents sctually constroct Dynamos, Ete,
Graduoates hold good positiona. Fourternth
year opans Bept. 28. Bend for free Catalog to

Bliss Eleetrical Schosl, 213 G St. N. W., Washington, D. C.

BUILD YOUR OWN BOAT

BY THE BROOKS system

10,086 novices—most of them with no tool expe-

ricnee whatever—seeking recreation and exerclse—
bullt boats by the Brooks System Iast yesr. Over
filty per cent of these have built their second
basts, Many have establisbed themselves In the boat
blding business.

If you can drive a nail and cot oot a piecs of mate-
rial from a 1ull sfzod pattéern—you can build a8 Canoe
— Howhont - Sailboat — Launch—or Yacht —in
your leisurs time—at home,

The Brooks System consists of exact sized
printed paper patterns of every part of the boat—
with detailed instroctions and working illus-
trations showing each step of the work—an {temized
bill of nmfariarrwullﬂﬁ.d and how to secure it.

All you need ls the patterns costing from §2.50 up
and materials from #6500 up. Oaly common house-
hold tools reguired.

We also furnish complete boats (o the knock-down
form—ready to put together,

Satisfaction guaranteed or money, refluonded,

fe OUR BIG FREE CATALOG

tells how you can build all styles of boats—all sizes.

BROOKS BOAT MFG. CO.

(Orginntors of the Pattern System of Boat Building.)

* 3707 Ship Street

BAY CITY, MICH., U. S. A.

Our No. 40 Eench

Teach The Boys to Use Their Hands

Every boy ought to have a little carpenter shop
of his own., He can earn money doing carpenter
work for hiz family and friends and have lots of
fun besides.

Our Youth's Manual Training Bench is a whole
carpenter shop im ltself for a bright boy. It Is
used in the best manual training schools in the
country.

Bench 4% ft. long, 82 inches high, 20 inches wide—fittod with
a 13-inch gloed up_mnplutnrlﬂ inchea thick, with 7.lnch wall
for tools, fitted with two vices. Hack board and tool rack as
shown in illustration. Frame, gluoed up top, vices and tool
rack all made of hard maple,

Cur catalog gives completa Information In re=-
gard to this and other manual training benches,
and it shows a number of styvles especially de-
gigned for manual training school use. Write for
a copy.

GRAND RAPIDS HAND SCREW CO.
146 S. lonia Street

GRAND RAPIDS, - - - MICH.
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DRAWING HATERIAIE
SURVEYING INSTRUMENTS

Write for particulars about owr new [Mechanics
Steel Tape Rule.

$ $ $ IN COMMERCIAL ART
SUMMER SPARE HOURS 0Fer cvportanities DIES and DIEMARING

that should not be

lost. If yon have oven avernge ability, I CAN TEACH A shop book by a shop man and intended for shop work
Tl:ll..'ut.nhﬂlir ING, 1 hn!'-'n been suceessful mysell as an y P »
AriSt nnd have frained &8 nomber of illostrators whose
names are well known foday 100 p‘EB“ 100 Hlustrations
A FULL YEAR'S ART INSTRUCTION FOR £, 100 Cents. Send For It.

My illostrated book “*A New Door to Success' gives full

" URANT HAMILTON STUDIO J. L. LUCAS - Bridgeport, Ct.

Buite 732 Flatiron Building, NEW YORE CITY

" A Convenient Draughting Instrument "
Under the above heading the Scientific American, page 372, May sth, "o6,
5ays: “"The convenience of

The Ready Draughting Instrument

for work away from the regular drawing table will be apparent to all drafismen,
as 1t does away with the inconvenience nl’carr}'inﬁln.mul:ld a lot of bulky instru-
ments." Unsolicited, this high authority says much more, but if you would know
the full merit of this wonderful instrument, send nsonly #1.00 and it will reach
you by reiurn mall, prepaid. Your money back if you are at all dissatisfied,
READY MANUFACTURING CO., 604 LIVINGSTON BLDG., ROCHESTER, H. Y.

1 How to Make a Dynamo
2 How to Make a Telephonse
i Huw to l!q_uha an Hlﬂ:‘l.milintﬁr
G R0 Biaka-x. Bhurage Daltacy . in any form and cold persplring feet positively cored within 30 da;
6 How to Make a Wimshurst Eleetric Machine by our newly patented M - etlﬁ Dilcl:u;ﬂrmnurerpmm tly relundg;::
8 How to Maka a Magneto Machine Malled anywhere 81.00. Write for a descriptive bookler. Agents
7 How to Make a Medieal Induction Call wanted, MAGNETIC RHEUMATISM CURE CD., Sherbrooke,
B How to Make a Pocket Aceumulator Quebee, Canada
. B How to Make a Flunge Battery .
No. 10 How to Make a Voltmeter
ﬂﬂ'ﬂd- No. 11 How to Make a Galvanometer =
No. 13 How to Makes Tal¥ing Mecnin s P
o, ow to Make & Talking Machine
Mo, 14 How to Make a 1.5 H. F. Dynamo or Molor " F i u re o
Bnuks No. 15 How to Maks & Toy Motor n"l a Is p“"'
No. 18 How to Make an Electric Bell
No. 17 How to Make g Telegraph Instroment BLAE[.HEAD HE"UVEH
l{k _:'_u 18 How to Wind Armalures This littl device] derfal
a, 19 How to Wind Field-Magneta a " om is & most won thing for personawhoss face
e No, 70 How to Maks an Ammetsr is full of blackheads. Simplesnd easy to 'gm and theonly sure
No, 21 How to Make a Thermiostat cure. By placing dirsetly over tho Glack-head, then withdrawn
aCh Ka. 22 Motor Rotation brings the black-head away, Never fails. Takes them out aroun
o, ow Lo Makes an L] ng Iron all pa i) o . 0 or Ve
Ko, 1 How to Make an Electrie Baldering T the nose and all parts of the facs, Bent postpaid for twenty-fi
New. 24 How to Make a Small Electric Heatar conts, Other useful articles. Ostalogue and illustrated ciroolars

. 25 How to Make an Electrie Furnace

Bubier Publishing Co. Dep't 3, Lynn, Mass. I
POPULAR MECHANICS, Journal Building, Chicago
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REAT BOOKS

3 YOU SHOULD HAVE

Write today

Power Plants

BY M. H. BCHNEICER
A practical book on electrical power plants, telling ebout
eorrgct methods of wiring, direct and altarnating current dyna-
mos, moters and motor etarters, use of oloctrical measuring
instrumer ts —written for practical use,
2o pagas, 203 lHustration . 1amo,

Cloth.....coaovvaes &=1.00 Leather.............. B2.50

Electrical Instruments and Testing

A good book by the same author, covering this subject thor-
oughly. It containa a complete chapter on testing with the
valtmeter. Mo one who uscs electrical instruments can do
without it.

210 pages, over 1ca illustraticns,

Limp Leather........ £2.00

' How to Run Engines and Boilers

BY E. P. WATSOMN
A practical book with practical instructions for young enginesrs
and steam users, Hag chapters on cleaning boilers, removing
icala, boiler fittings, throttle engines slide valves, governors,
eccentrica, ete,
160 pages, iHustrated,

PRI - e s e i s b e T PR ®1.00

SPON & CHAMBERLAIN

DEPT.P.M. 123 LIBERTY ST.

NEW YORK

THE VANITY OF WEALTH.

We ain't as rich as some folks are, and can't put
on much style;

Ma says pa's income don't go far when things cost
such a pile.

Our house iz little and the strect we live in ain’t
a0 grand,

And ma cooks what we have to eat and buyvs
things secondhand,

Put still T don’t see why it is that she should bhe
a0 sad;

We've got three dogs, and that's two more than
Frank GIill ever had.

Ted Brewster's just as old as me, and his pa owns
a mine

And has a private car and gee, but where they live
it's fine!

Ma says that theyv're as rich as sin, their house is
built of stone,

And Ted has ninety dollars in the bank that's all
his own;

But =still I don't see where they get so much the
sgtart of us;

Wea've gol three dogs, and Ted he aln’t got none,
poor little cus=s,

Sometimes, along to'rds night when pa comes home
and plays with Jip
And 'I;Iig'v ]:iind big oid Nero, ma she Kind of curls
er y
And zayvs she's glad he fecls like play, and wishes
that she'd die,
And when I hear her talk that way it nearly makes
me cry.
The Brewsters they got rich in mines, the Gills in
corn and hogs,
EBut still they needn't feel so proud—we beat them
1 on dogs. —E. Ki=ser,

duets than sny oib mon oty md o yos) 5
SR o, B negy Tl AT
CONCRETE PUBLISHING COMPANY
40 HWome Bank Bullding, Detrolt, Mich.

THE 1906
POPULAR MECHANICS

SHOP NOTES

This is Vol. II in our Shop
Notes Series

228 Pages--667 Articles--Over

500 Illustrations

A Gold Mine of Information---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Department
ot Popular Mechanics During 1905
“Indexed So You Can Find It”

Vol. II Contains Entirely New Matter

Price 50 cents, Postpaid

Shop Notes for 1905
Vol. I.

200 Pages-385 Illust’s.

Contains Nothing Found
In the 1go6 Edidon

Price 50 cents, Postpaid

These two books are invaluable to

any one interested in mechanics,

Will save you time and money
every day.

C————

For Sale by All Newsdealers
or address the publishers,

Popular Mechanics
JOURNAL BUILDING
CHICAGO

Please mention Popular MechAnics when writlng to advértisere.




RE YOU CHAINED &_

TO A

SMALL POSITION ?

LEARN TO MAKE FROM $3,000 to $10,000 YEARLY
N THE
REAL ESTATE BUSINESS
Weo will teach you the Real Estate, General Brokerage and Insar-
ance Business by mall, Thisis your opportunity to gacceed without capital.
By onp evstem yvon can learn the business and make money {n a few weoaks

withont interfering with your present occupation. Al graduates appolnted
representatives of leadiog international brokerage companies who will fur-
nish choiee saalable real estate and investments, co-operate with and help you

to make a larpe steady Income. Ourco-opérative methods insure larger and -
gteadier r_nr{g.ﬂ_f_q than ever before. IFoll rounrsa in Ci I':""Illt‘!'l'|:l.|. Law given frea to every reasl estate student, b_'l,‘pr.-r- business man I

ghould have this conrse. Our FREE BOOK is valuable anw "teéresting and tells how you can succeed. Address nearest office,

| H. W. CROSS, President The Cross Co. :1_192 Reaper Block, CHICAGO

A safe investment £y~

: "#?THE SWEETEST, §
and a business of 'CLEANEST SMOKE
your own.

13 to be had by using a finely blended Tobaceo In a
With a sure return of more PIPE

than 100% yearly without specu- o 2

lation or risk. ' m 7
[he Amusement Arcade is a

permanent and growing institu- 3 is a perfect Smoking Tobacco: in a class '

tion and can be established in any| 3 m’ivé'a“ifimf;ﬁ;t"af'uﬁ?ﬁldnﬂo’r':‘ﬁg‘?"“’““

town of ten thousand or over, by &IT DOES NOT BITE

any one who can control one WE WANT YOU TO TRY IT
thgusand d{}llarf:, or more. Send us your name on business eard or !

We show you how to conduct this busi-
ness to insure the largest return with the
minimum of investment and effort.

Our literature on this subject will be of

interest if you come within the require-
ments. Ask for Book No. 88.

Manufacturers f
188 Madison Street, Chi H
MILLS NOVELTY COMPANY, on Sireet, Chicago g _-
Chicago, Illinois, U. S. A. =

letter head and we will send you a can

totry. If you like it :
if not, Teturn to us what's lott> for it;

THAT’S FAIR, ISN'T IT?
8 31-30z.,75c. 1-21b.,%1.65 1 Lb. $3.30

E. Hoffman Company £ L'

The season is here §o

vake mokey | || Start @ Mirror Factory

There is ansy work and big profits in this trade for some one In
overy town. The price of 4 new mirror, 15%36, at most any store is

Get started early. . . $2.00 to $5.00.
| Yon ean ailver n glnzs of this gize for 20 cenls. A moment’s
$4n tn $T5 thonght will show you the immense peofits,
; The ux':.-uu;-u of going into this basiness is but & trifle as ¥ou
w havis no machinery or foolz to buy., The necessary chemicals ma
A E E K be obtained ot nny drog store and you can ‘;:bmi L\':':Jrrlﬁliétfll.::i
Qan he made with one of homa in your own kitehen.
thess We have sold our renowned processes for years, handreds of
Steam Peanut Roasters

them, for §1.00 to 82.00, and they are worth the MOnEY.
and Corn Poppers

Special price now 50 cents

[for & ehort timo only] i€ you will return this advertisement with
your order.

We also tell you, FREE OF CHARGE, how to Emboss, @rind,
Foil, Gold Leaf, Frost, Chip and make Imitation Stained Glass.
How to Transfer Photos on Glass, How to Bore Holes in Glass and

Cut Skylights. All the sbove and more for the small sum of 50
687689 Fulton St. . CENTS. Money back if you are not pleased. l

Blasss mantlarn Dapulsr Mechanics when writing to advertisers:



THE LATEST SCIENTIFIC DISCOVERY

Bright. sparkling, beautiful. For brillianc
they equal the genuine, standing nll test an
uzrele experis.  One twentieth the expense.
ient Tree with privilege of examination.
For particulars, prices, ete., address

THE R, GREGG MFG. & IMPT. CO.
Liepi U, 201 E, Yan Buren Sireel, » Chieago, 1L

TO PROVE that Daus’ “Tip Top' ia
= & the best and slmplest deviee for mak-
Ld . Ing 100 copies from pen-written
e __.L and 50 eoples from typeawritten orl-
. o Einal, we will ship complete dupli-
_ cator, cap size, withont deposit
| ?: tu??( 10) days' trial,
. - fce $7. 50 less rrade

L. i 1 ccount of 33359, op $5 ﬂﬂ

THE FELIX B. K. DATS DUPLICATOR CO,
Daus Building, 111 John St.. New York City

NEW BOOKS

By Charles Riborg Mann amd George Hansom
Prelive, £1.25, Beoti, Fores

PHYSICS.
Twiss, [llust,, 450 pp. cloth.
mian aud Company, Chivage. A oew method of teaching
physics which alms to tirst arouse the pupil’s interest in
familiar things aupd then ald bim In drawing the correct
concluzlons from what he haz observed. Many of the illus-
trations are from sctusl phoiograplis,.

GLASS WHITING, EMBOSSING AND FASCIA WoORK.
Edited by Paul N, Hasloek. THust,, 160 ppet eloth, Price,
60 cents.  David Mcelkay, PPhlladelpbia. Instrocis in let-
tering, glving specimen=, stencil cutting, Huminated signs,
fmitation mossie signs, ete. Treats the subject concisely
and clearly,

PRACTICAL PAINTERS WORK. Edited by Paul N,
Huasluck. Illust.. 160 pp.: cloth. Priee, £21.00.  David
MeKkay, Philadelplhiia. A comprebensive ireatize desceribing
the use of fools and materials, explaining paint mixing,
painting of various materinls, saeh as iron, woml, plaster,
ete., also estimating wnd measueing paloters’ work.

QUESTIONS AXD ANSWERS on the Standard Code of
Train Rules for Siogle and Doable Track., DBy G. E. Collin-
wood,  DPorket size: ecloth; foorth edition; price, $1.m0,
Train IMspaichers” Bulletingk Toledo, Ohilo. A vialuable
reference ook for tradn men: alsoe for use o preparing
for examinations. Contains: diagrams of band, Iamp and

traln signals, ete.
MODERN ROOR OF ALPHARBETE.

TIE SIGKIST'S
Collected and engraved by F. Delamotte. Large, oblong
Price, £1.50, Frederick J.

octavo; 208.pp.: W designs,

Drake & Co., Chieagoe. Gives plaln and ornamental, an-
clent and medimval alphabets, from the eighth to the
Twentleth Century, wihth numerals.  Inelnding German, (¥d
English, Saxon, ltalle, DPerspective, Greek, Hebrew, Couwrt
Hand, Engrossing, Tuasean, Kibaml, Gothie, ete,

SHAFT GOVEIRLNOIS By W. Trinks, M. E. and C.
Housum., [last.: 1WH pp.; pocket slze. Price, OO cents.
IDD. YVan Nostrand. Co,. New York, Treats of shaft gov-
ernors in theory and practlee, giviog a great deal of valu-
ible information, together with numetical examples gl

tahles,

THE BEVEXN FFOLLIES By Johm Phin.
IMust.: 200 pp.: cloth, I'. Yan Nostrand
Co., New York., A the most famons
sefentific impossibilicles, pamely: Sguariug the circle, the
duplication of the eoube, the (risectlon of an aogle, por-
petual motion, the transmutation of metals, the fixation
of mercury and the universal medicine  gmd the ellxlr of
life. Also  glves o nomber of Interesting  parndoxes,
illusions and marvvels,

OF SCIENCE.
Price, £1.25.
popular aceount of

20TH CENTULRY MACHINE SHOP PRACTICE., Iy L.
Elliott Brookes. Large 12mo.; eloth; 0¥ ppe; 400 illust,
Price, £2.04, Frederick J. Drake & Co., Chieago. Thi=

book Iz intemled for the practical lostruction of machinisis,
enginesrs aml others whse are Interested in the use nnd
operation of the machinery and machine tools in o modern
machioe shop,  The first part Iz dovoted 1o practical ex-

ample#  Involved in the Hl:l-.||'|'1 amd al=o discps=ses the
properties of steam. the jdicator; horsepower amd - elecs
trieity.  The T'atter part treais of a3 zgreat number of

machines and devices,  Also containsg shop kinks, medleal
aid Instructlons and over 51 tables,

MECHAXNICAL DRAFT, By J. H. Kinealy. Illust. ;
154 pp.: 13 plates; cloth.  DPrlee, 2200, Spon & Cham-
berlain, New York., A practieal handbook for engineers
und deaftzmen  Interested In the dexigning, congirmcetion
amd working of all Kindz of mechanical deaft appaeatis
for power plapt2.  Contains 25 orlginal tabhles,

ALCONIOL. A& DEPRECIATING FACTOR 0OF EFFI-

CLENCY, s tlus tltle of one of (he most practieal, common-
TR R :|'|L_'l|1_','!|-= tiv 6 =ame view of the [Hilll‘ir -|1|.~ar|.-.1| Wi
nve ever pemdl. I s by Dhe, Geo, Ao Long, Surgeon 17 8.
Nuvy, and f2 wrltten from a professional stamdpoint espe-
clally for army and navy renders. 1i I= =z =stirring appeal
for greater efliclency: for hilgher standoards.

e {' Season

[
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the

Black and White
or %
Blue and White

Soft Durable Louisene Silk
Extra Length
FOUR-IN-HANDS

45¢ i

e
Postpaid - 1

We Bring the Chicago Market ta
Yooy i,

This {8 just one of our NORBY
ITEMS IN MEN'S WEAR, 88 a lonk
ub our large Catalogue No. 21M will
ghow (free). We Hupj:]}' the Newesl
and Best Articles for Men at Lowest
Prices and Guarantee Satisfaction,

6th Ave. and Adams St., Chicago, Il

And Manufacturers

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

- RAZZLE DAZILE PARK SWINGS
STRIKING MACHINES, ETC.

.'r‘ “ﬂb

The greatest favorite on the market. 'With this machine
thereare no stakes to drive or guy lines tu bother with,
welghs 5,00 |hs. fess, takes less gpace amd seals more people
than the ol #13le machioe: can be get on any floor or pave-
h ment, withont injury to either, and can be set up or tiken
down In less tme than any other machine,

HERSCHELL-SPILLMAN CO.,
o fon North Tonawanda, N. Y.

Catalogne P,

Please mention Popular Mechanics when writing to advertisers.



HAIR-DRYING COMB.—The above sketeh rep-
resents a vsefuol toilet article recently patented by
U. L. Berger through Popular Mechanics Patent
Burean. It consists of a light metal frame adapted
to be attached to the back of an ordinary hair comb.
In one end of the frame is partially enclosed a rub-
ber bulb which, upon being squeeszed, forces alr

T~

along the back of the comb, and down the teeth,
thug serving to quickly dry the hair after o shampoo,
The frame is made from a slmple plece of metal
gtamped in the form required, and can be detached
from the comb when not in use. The bulb has an
inlet valve in its outer end and an exit cpening In
its neck which leads to the passageway along the
back of the comb,

e e —————

SHOCK THE EGG-PECKING HEMN.—We have
given several descriptions of electrical devices
for the correction of gar-
bage-eating cats ani
dogs, but here is one for
s0me of the smaller
“fry'"—in other words.
the hen that likes her
own eggs to eat.

A metal receptacle
holds an egg invitingly
and a connection is ar-
ranged for passing a cur-
rent through the egg re-
ceptacle and the base-
plate on which the hen
must stand in order to reach the egg. The shock
should not be strong enough to hurt the hen—
merely give her an unusual sensation. The de-
vice is patented.

N Y
.

NEW TELEPHONE STA-
TION RECORD.—The very
latest in automatic pay sta-
tions I8 a device which re-
cords the tolls paid by units
of & cents., Where a three-
glot instrument is used only
one of the coings can pass
through at one time; and a
windinz paper tape moves up one figure for each
nickel or its equivalent. Hence a dime rings the
signal bell twice and advances the tape two counts:
a quarter rings five times and moves the tape five
counts. At the end of the month the portion of
the tape which has been used is cut off and taken
to the office with the cash contents.

9
AUTOMATIC AlR
BERAKE.—Caonsists of four

parts; automatic compressor,
operating valve, storage tank
and cylinder. When the de-
gired pressure in the tank is
reached, the air in this cyl-
inder overcomes the adjusted
spring resistance and auto-
matically brings the pulley
out of engagement from fly-
wheel. When the air is used
for braking or other purposes the spring overcomes
this cylinder pressure and instantly brings the pul-
ley into engagement again.

vavy's Auiomatic
Safety Fire Escape

EST, Safest and
cheapest LI FE
SAVER ever pro-
duced.

Equally suitable for In-
valid or Acrobat, e e
Simple to operate. e
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.

ELECTRIC MEAT CHOPPER.

Driven by a -

— — hp. electric motor with

R R current through a flexible

Une which attaches to a

will socket. The cutter

@ . e¢an be used in any part of

the room and pot away

when not in nse, The eyt-

ter will chop 6 lbs, of

meat per minute. The knives are easily removed for

cleaning,

-, ————

OPPORTUNITY FOR INVENTORS.— One of

the most promising fields for inventors today is in
the perfection of a suitable burner which will use
crude  petrolearn. The advawcing price of FAs0-
line, and the low eost of erude oil eombine to pro-
duce a very large and wrgent demand, The burner
should be =0 constrocted as to use =ufficient alr to
ingure perfect combustion and prevent all smell or
smoke. The purposes to which the iuventlon ean
nnd wounld be applied are very large, ranglng all the
way from light and eooking ranges to furnaces for
heating houses and large buildings. The ideal method
will store the oil in o tank outshde the building, from
which It will be drawn in o small pipe. The ex-
treme ease with which such o fuel can be controlled
makes it very desirable. For Instance, on a eolid
iday when hot fire Is wanted for heating, all that
would be necessary 1= a slight turn of the vialve con-
trolling the supply of ofl; while on a warm day it is
as easily cut down to a very small flow and conse-
quent small heat, There certainly will he some Inrge
fortunes made from this idea before long. The ship-
ment in tank ecars of erude oi] iz so ensy that the
burners will find ready sale, hundreds of miles from
the oll fields.



Llean nouse with Air

NOTA CENT IN ADVAN

74" .
Over 55 Cu;npames THE EDISON—the gen«
operating | | uvine Edison positively on
Thurman Patents FREE TRIAL in your §

in America own home before you
pay us one cent.

and as many more in
Canada, England
and Europe

. FREE CATALOGUE

- oy

| Eenaal [:ﬁnibrnssad Air House Cleaning Co.

.
#

4452 Olilve Streef ST. LOUIS, U. 5. A. No €. 0. P.; no guarantee, . _ -
Mannfacturersof the Celebrated Thurman Direct-Connected now biys e j.:t-Eujna }::.-u.

Edlson gold moalded records (larger pay-
menta for larger outflta), Easy payments at positls

Tools, kte. |
vely the lowest cash prices established by blr. Edizon himseif.

WILL THE LIGHTS BE WHITE? =
| | Read what Mr.Edison says:

Oft when I foeel my engine swerve [ L \’e.-'i.-\:l to see B phunnll‘un in -

As o'er sirange ralls we fare; avery Amerlean home,"” -‘m.n.a.aa;f.;m_
I strain my eves around the curve i . : M:lslf ;.[Plrdl’hour Home1l

Sor Wi awaits 3 cntertainment for theold and the young! No end of pleasure

_I.i_:'l “Lhﬂ.t- AWIllE Us 1.“'-1'. f'“-jﬂ-” lhﬁ[ r“““}“\,! An Edlson %“"-’“""E—T“T'h h"-'i"l."‘ﬂllﬂll.‘jl‘-ﬂ

Tha . I o swhe carries varlety; it I2 far better than o pinno or an organ and everybody
“j!l'“\,m:rt[rt..pitt;l rjrrtﬂ:(]l:‘rivn. : 1n:\,m-m'? can play it perfectly. The latest nnd best songs and beantiful

Fhrough yard: Ll *_1 L muasle brought right to your home, Y ou eannot lmagine how
I look along the ling to see much pleasura you will get from an Edlson phonograph until

That all the lamps are white, yvou have tried the instrument in your home,

. . WRITE FOIRR FREE CATALOG of Edlzon phonographs and

A blue ]|g't11_ (rep track) :.'1'[111111"(] Car, frea catalog of 1600 Ediron gold monlded recorde.  Hemombor—

The green light signals slow; JSree trial —ne money down.  Write teday for free catalog.
The red Heght is the danger light,

The white light let her go! us av.us a on
Through the open fields we roam, MANAGER EDISON PHOROGRAFH DISTRIBUTORS

And when the night is fair, 148-150 MICHIGAN AVENUE, DEPT, 1%L CHICARD
I gaze up at the starry dome

And wonder what is there,

Your OWN ELECTRIC LIGHT PLANT.

We have complete outtits for residences of any size, summoer homes, eamps, hotels, schoolls,
launches, yachts, ete, Every detail incloded; very best material; ﬂbﬂﬂilﬂtP]! practical. Bw
gimple noelectrician required. Light all the time, as storage battery included. Gas, Gaso-
line or Staam engines nsed give plenty of power for "Em ping water, sawing wood, refrigers-

| A tion, ete. We wonld like to send every reader of Popular Mechanics who is likely to De
o R interested onr new Gl-page Catalogue describing over 180 differont outfits. Address
'Fbﬂ-ﬁT"'“P”{?.‘iEE . Electrie Light Department
T t L 1 5 "
A RICHARDSON ENGINEERING CO., Hartford, Conn.

POEehing The corving sz o e AWER BE YOUR OWN BOSS

No man has ever lived to tell
Just what il means to die. MANY MAKE $2,000 A YEAR

Swift towards life's terminal T trend; You have the same chanee. Start a Mail Order Pusiness at home.
The run seems short tonight; We tell you how, Money coming in Jduily. Enormons profits
Giod only knows what's at the end, Erervthing fu-nished, Write ot once for our “Starter’’ and FREE
But I hope the lamps are white, particulars, ¢
—Locomotive Fireman's Magazine. | P.AM. Erueger Co., 1550 Washington St., Chicago, I11

JUST SEND ME ONE DOLLAR

and I wiil ship C. 0. D. to any railroad station in the
U. B. this ine Willard Bteel Range. Anyone can say
they have the best range in the world, but I will fur-
nizh the evidence 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 become
the possessor of the best rancge in the world for the
money. The range has aix B-inch lids; 17-inch oven;
15- gal. reservoir; large warming closet: top cooking
surface, 80x84 ins. Guaranteed to reach yvou in perfect
order., Bhipping welght, 400 lbs, Thousands in use
and every one of them giving satisfaction. Write for
full description and testimonials.

WM. G. WILLARD

. T0 WILLAR DG,
290 CHESTNUT STREET ST. LOUIS, MO.

Please mention Popular Mechanics when writing to advertisers.
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] Adjustable

{0 Telephone Ho'der &

{1 Extensible Bracket

& For flat top or roll
top desks.

[ Has largest radins
of action.

[ Write us or your
nearest supply
house.

We Furnish Complete
Telephone Exchanpes.

American Electric Telephone Co.
Dept. A9, Englewood Station Chicago, lll.

bm g Supplies

AT WHOLESALE

It you need anything In my line,
a.nd wish to

Plu

8 on every article, write for my free
i llustrated l'.‘a.t.n!m; Shipments
promptly made from & very comni-
pleta stock of new latest pattern

ig. ®mall orders are as care-
m bandled as large ones.

B. P, KAROL, 235 W. Harrison St., Chicago, III.

TYPEWRITERS wiis

All the Standard Machines BOLD or RENTED ANY-
o ;}H‘E%n{l&%?ii:lgzl Eai!"hnlt ES, n:lhhwmg I&H‘\Tﬁnt'.
5 A ipped with privilege
et gxamination, P Write for Tllnstrated Catalog
TYPEWRITER EMPORIUM, 202 LaSalle Bt., CHICAGOD

BOILING WATER

IN ONE MINUTE

For Alternating Current ™.
of 110 Volts. Can be
used on 50 to 200 volt
circuits. No current
used when out of water.
Used by actors, doctors, in
the sick-room, and any-
where where you need boil-
ing water on short notice.
Guaranteed for one year. By
mail $1.25, including one
ard of cord, one Edison
ug and one T. H. Adapter.

DISCOUNT TO DEALERS

R CHARD TOBKNES, Box 344, BOONVILLE, M0.

MR. KURT BIERICH, JR.

An important event in the history of manu-
faeturing, in this country, occurred on May 12th,

when Mr. Kurt Bierich, Jr.,
on the Hamburg-American Steamer °‘‘REhein.’’
Mr. Bierich comes direct from his home in Huasla,
where he has spent two years in his father's fac-
tory, having entire charge of the manufacturing
and producing of Kornit., He has also recently
erected a Kornit Faectory and brought the same
to a state of perfection in England. Mr. Bierich
comes here to represent his father’s interest in the
factory of the Kornit Manufacturing Company at
Newark, N. J. (Belleville Station). He will re-
main in this eountry and see that Kornit makes
the same great finanecial sucecess that this produect
has already attained in Russia and England.
Mr. Bierich is a graduate of the Freiberg Uni-
versity in Germany and is a chemist in high stand-
ing. Popular Mechanies’ readers will become
very familiar with the name and fame of this
young geniug, for he ecannot help making his
mark in this country with the product with whieh
his father has been so suceessful. A brilliant fu-
ture is predicted for Mr. Bierich and Kornit.

arrived in New York

o S —
Teacher—"Johnny. what happened on July 4,
one hundred and thirty years ago?"'
Johnny—"1 dunno, ma'am. I ain't but ten."—
Cleveland Leader.

MANY of the leading CENTRAL STATIONS and INDUSTRIAL CONCERNS in the United States after thorough tests

are convinced that

SNOW’S REFILLED FUSES

Are Right,

HOW ABOUT YOU?

Every style of enclosed fuses refllled. Do not let yonr engineer or electrician
throw them away. Catalogune of net prices sent on request,

Bl E. W. SNOW & CO., %24 187 West Ave., Rochester, N. Y.

Save 307 to 1004:

Please mention Popular Mechanics when writing to advertisers.



EVERY BOY
His Own Toy-MaKer

It tells you how to make a Steam
Engine, o Phumu\nphm Camera,
a Windmill, a Microscope, an
Flectrical machine, a. Salvanio
Eattory, an Elcetrie Telegraph,
an Eloctrotyplong A[:!m.mum, 1Y
Telephons, & Ealeldoscope, o
Magic Lantern, an Aolian 'HT.
Boata of pvery Kind, from a little
H rowboast ton full-rigged schooner;
M how to make Kites, Halloons,

¥ Paper Tove, Maska, Card Racks,
A Wagong, Uarta, Toy Hounses, Howa
and Arrows. Pop Gunes, Blings,
Stilts, Fishing Tackle, Rabbit and Bird Traps, and many
other things, and all is made so plain &and gimple that any
boy can easily make anythi mi described, The whole is il
lustrated with more than 200 handsome {1lnst eat ions.. This
is a grent book and you shonld not be without It.i Frice
only 10 conts, postuaid, 3 for 25 centsy Addroas

WESTERN SPECIALTY €O., 5t. Paul, Minn.

Dept. 1,

ELECTRIC RAILWAYS

Dynamos @

Motors : CGas Engines

o
lets Working Modols, also Oastings and Parts. Every-
E}EE [or the Amateur Electricisan. Bend for Catalogue B

The CARLISLE & FINCH CO,,
262 E. Clifton Ave, Cincinnati, Ohio

WHERE SOME CIRCULARS GO.—The Grain
Man's Guide tells of a Chicago commission house
which recelved a consignment of one car of hay a
number of years ago. He was placed on the free
mailing ligt for market reports which have been
going ever since, although the shipper never sent
another consignment., The writer of the article
accidentally discovered the man had  been 1!4';ul
some years, the reports being gratefully received
by his widow,

In answer to the question, “Why do you not have
the letiers stopped?” the poor creature replled,
“3h, it makes me think of the time when John
was alive.”

g5 | BODA
Cents B O .Y S
“Mechanics for

Young America”
Tells How to Make Things

25

Cents

Reprinted from the Boys' Department of Popular
Mechanics, Fully Illustrated. Instructions are
‘‘Written so you can understand it."”

CONTENTS

How to Make a Papor Boal. . ceiaasansiananies
How to Maoke 1 Barrel Bont, ....voevsnesssnansess
How to Make o Water Wheal. ... o iiinanins
How to Make Your Own PFishing TacKle. c..:0.4
Temporary Camps il How to Build Them......
Permanvnt Comps aud How to Bulld Them. .. ...
How to Bulld an Imitation Street Car Line. .. ..
How to Make a Water Bleyele. .o iveionsraessrnes

How to Make o Miniature Windmill. ............
How to Build an Joe Bodt. .. covsivessainianasns M
A NWovel Burpglar Alarm.......... 006 e AT
A Mechanieal YVentriloguist and How to Make It.
How to Make a Boot-EBlacking Cabinet. ......... g
Renewing Dry Batterles. ... .o AR R 'a

How to Make Waotor Motors, ... .oveieiiiciviais
How to Make “Antique™ Clocks from Up-te-Date
Materials. ..... S e

Lettering a Clock Dial. ...... ' ...... e
How to Make n Windmill of One or Two Horse=
1y R e R g B W N o O R

How to Make a Trap for Rabbits, Rats and Mice,
How to Mnke a Small Bearelilght. .. oeeriinrinas
Kites of Many Winds and How to Make Them—

AT Y By el B R S L e
How to Do Ornamental Tron Work. . o. e or ceneeacs
Ornamental Metal Guards for Open Fireplaces. .,
How to Make a Propelling Vehicle..,....... o

IT GENTLY.—"I hev come to tell
that yver husband met with an

BREAKING
vez, Mrs. Malone,
accident.”

vAn' what is it now?” wailed Mrs. Malone.

e was overcome by th' heat, mum.' .

“Overcome by th' heat, was he? An® how did
it happen?”

“He fell in the
mum."”

furnace over at the foundry,

«SHOP NOTES”’

200 Pages
386 Illustrations
PRICE - - = 50 CENTS

TNSASARTYTTTY

r 100 Pages— 201 Cuts

Haow 1o Make a Water Telescope. oo iornnsee .,
How to Make Paper Balloons. .. .vaciviianannyana

How to Miake a Hectograph. . oeeeve v i i
Usefl Artielrs and Ornaments Made of Old
Bilcyole Parts ... ceevansises e P L

Deviees for Winter Sports—How to Make amid
TTar Them
Coasting Sleds,

Chalr Sleighs, Toboggzan Slides

e L e D s R e L e i R
How to Make Bubher Stamps. ..o e oeeoeseses
How to Make o Baggage Carrler for Bleyeles....
A Waker Candlestiok, e iivesssionserssnonssas
Boys® Hand-Power Autn—How Made,......
How to Make a Palr of Dumb-Bells, .o eivsiinan
Fiow to R Your Yard of Cafs...cvvsvinaionras
How: to Mike: an Eaeel s st i
Ta T.ight n Gaslight Withont Matehes. ... ......
Titines 1 Bor Can Make Out of old Bievele Parts,
How to Make a1 Wind Propeller. .. ... g
Photographing from a Captive Balloon...........
How to Make a 8imple Burglar Alarm.....

Sent postpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,

AD NMETECIEHT ARMNICLD

Journal Building, = = Chicago
e —— —
Please mention Popular Mechanics when wri.ll..g to

=dluartioare



FIGHTING ROOSTERS

Myatify and amuse your friends.
Thess are 2scrappy game roostors
with genunine feathers; they fight to
a finigh, and are always ready to
fight The secret of their move-.
monts s only known to the oper-
ator. Will last & lifetime. lica 3
pair, 3 paira for Bo, Post paid with
novelty eatelogand nrurprise premiom free with every order.

W. H. MILLER. & C0.. 739 E. 4th St., St. Paul, Minon.

Each

and Civll War Relica and
urina for ¥ roers

[ 2 Co l'.hil e
WRITE FOR CATALOGUE
207 Passalc St., NEWARK, N, 1

Walsh’s Sons @ Co.

A JOKE OM THE OLD MAN.—We got & joke on
the “Old Man'" last weeck that was too good to
keep., A joke on one of the boys is all right, but
when the “Super’ bites it off, it is better still.

Down at one end of the press-room is a drop-
press driven by a rope-lifter., The countershaft is
up near the wall, and one end runs through the
partition, and the driving pulley
glde, Bill was doing a lot of flat dropping and he
was making the hammer filv (it was a plece work
job). The *“0ld Man"™ came into the room and
gtood watching him. Bill run off a lot, shut off
the power and went away from the drop. The
“Nld Man" did not notice there was a driving
belt, In fact he couldn't =ee it. as it was on the
other side of the partition. He went down the
room, went up to the drop and tried to ralzse the
hammer. It weighs about 150 pounds, and it
wouldn't raize worth a cent. He put hls foot in
the loop at the end of the rope. put his whole
weight on it and drew it up about a foot, let it
drop and went out. The next day he came in and
went up to the foreman and said, "“That man Bill
is the strongest man I ever saw. He can handla
that 150-pound hammer like a toy. Ailn't he worth
a quarter more a day?" *‘Sure thing."”” =aid the
foreman. "Put in a =lip,"” =aid the *“Old Man,”
“and I'll pass it."" Bill got hiz quarter raise, but
the joke leaked ount and it has cost Bill more than
the quarter per day to keep the boys quict about
the joke. Bill is afraid that if the “0ld Man'' gets
word of it his cake will be dough.—Machinery.

—_— - —

PIGS INSTEAD OF GARBAGE PLANT.—A novel
scheme for the disposal of garbage iz under con-
sideration at BEast Orange, N, J. It is propoged to
establish a munleipal piggery, comprising 2.500
hogs, the garbage to be collected in wagons and
hauled to the tract where the hogs are kept. A
gimilar projoct earried out at Brockton, Mass.,
nets that city 16,000 a wyear, It iz said.

is on tha other

For magoe=izing. glving
light stecks, snd ofber sxpari-

Experimenting
Elintru-ﬂagnnis

manis, with hey For chosing amd
reahing tha surremt; ajersie
with a wel or dry

Lassony.
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Ders poa ars, bove. A sualsllipg (o of Fooy Brasdps,
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AMERICAN SUPPLY CO.
"2 534 E. Minnehaha Straet, St. Paul, Minn.
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THE=::= WHO STOPS

Learning quickly falls behind the times in these
Jays. Toa larger extent, prﬂLaHy, than any
other one pu]:licaﬁnn

Popular Mechanics

keeps a man informed on the progress of the
world in Eng‘ineering‘ and Mechanical lines-~
“Written so you can understand it.”

This mag’azf ne 1s a never r:nc“ng' pﬂst-grai:lu-r
Take a single instance: What did
the cn”cg‘e graduate of ten wvears ago know
about Wireless Tclcgrnphy? His text books

and instructors taught such a thing‘ was 1m-

ate course.

possible.

K.ecp abreast of the times.

Have a good understanding idea of how
the great things are done.

Read Popular Mechanics

For sale b}r all newsdealers, or mailed fosipaid to anwy
pastufﬁcc in the world one vear for ONE DOLLAR.

This Battery
Express Prepaid

Write for free Booklet
fllustratfed from Life

“Cure yourself by
ELECTRICITY"”

This wonderful book is compiled from the

best authorities in the wor Explains
how electricity, nature's greatest mrt to man,
the mysterious ""Life Foree™ as supplied by
inexpensive Batteries cures Rheumatism,
Dyspepsia, Insomnia, Liver and Kidney
Trouble and all nerve affections and diseases
due to poor ecirculation. Explains fully how §
to enjoy the famous Eleetric baths, beauty
and health massage at home.

Write today for this valuable book, it will
be sent free, postage prepaid.

DETROIT MEDICAL BATTERY C0.

T2 Malestle Bldg. Detralt, Miah.




California

the most loxurious train in the world,
leaves Chicago 8:00 p. m. dally. Less
than three days to San  Francisco,
Magnificent equipment. Electric lighted
throughout.

GHE BEJST of EVERYTHING

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

Chicago & North-Western,
Union Pacific and

Southern Pacific Railways

All agents sell tickets via
this route,
TMustrated booklets on
application to
W. B. KNISKERN,
CHICAGO, ILL.
ar E. L. LOMAX,
OMaHA, NEB.

SEMI-WEEKLY
SOLID, VESTIBULED
SPECIAL TRAIN

BETWEEN

Sl. Louis ana Cily of Mexico

“— IRON
MOUNTAIN
ROUTE

Texas & Pacific, International & Great Northern
and the National Lines of Mexico
LEAVE ST. LOUIS, 9.00 A, M.
TUESDAYS AND FRIDAYS
ARRIVE MEXICO CITY, 8.30 P. M.
THURSDAYS AND SUNDAYS
INITIAL TRAIN, JANUARY 16T
COMPOSITE STATERODM
OBSERYATION, DINING
AND STANDARD SLEERING CARS
o H. C. TOWNSEND
w_‘* GEN'L FASSENGER AND TICKET ACENT i
SAINT LOuIs
ELLIS FARNSWORTH
D.E.A, 8 Clark 51,
'-]hl':ﬁi{ii'q 111,

YPOLLOW THE FLAG"

SUMMER |
VACATION TOURS

WABASH

@ A free copy of Wabash SUMMER
TOUR BOOK, with full details con-
cerning a large number of attractive
vacation tours at reasonable rates, will
be mailed on application.

¢ Write us about any trip you may
have in contemplation. We shall be
glad to give prompt information as to
routes, rates, etc.,, with a complete

itinerary.
(.8 CRAME, . P.&T. A,  F H.TRISTRAM, A G.P. A,
&T1. Lows, Mo, CHicaco, ILL.

Summer in the Cool Highlands of

MEXIGO

Superb Summer Resort quickly and
comfortably reached via

THE NATIONAL LINES OF MEXICO

Mexico's Greatest Railway System

SHORT LINE GATEWAYS
LAREDO--EAGLE PASS--VERA CRUZ

DAILY PULLMAN SERVICE BETWEEN
ST. LOUIS, MO., and CITY OF MEXICO
Very Low Homeseekers' and Colonist Rates

Unexeellad opportunities for investments in min-
ing, manufacturing, stock raising and farming.

For illustrated descriptive literature, rates,
sleeping car reservations, ete.,

Call on or addross

GEOD. W. HIBBARD G. R. HACKLEY
General Passenger Agent General Western Agent
Apartado No. 322 Sulte 1400 American Trost Blij.
Mexico City, Mexico Chicago, ML,

BPBiliasea maeritiarn Pasciiladsr Macsharmilice wihan writina 6 advartizars



| Texas to the Front|

IS COMING S0 FAST YOU CAN HEAR IT.
No other section of the ecuntry offera such inducements to the Homes
Beeker, the Health or Pleasare Seeker, or the Capltalist.

AMILD CLIMATE., FERTILE LANDS (and Cheap)

——amnd

BUSY, GROWING CITIES.
L &G.N,

“¢The Texas Rallrosd,*

With more tham 1000 miles of track, traverses the most
favored sections of the State, {'mrnl.t!- through Cars
from 8t Louis, Memphis, Ete., in connection with Iron
Mountain Route,

Wo shall ba pleased to answer inguoiries.

Send 2o, stamp for the Texas “‘Red

Book,'" contaiming interesting facts....

D. J. PRICE, G. F. & T. A,

Palestine, Texma,

Here’s a Chance to Enjoy

ASummerOuting

_,..--L

3 Da?rs Lake Trip $I3

Chicago to Escanabaand Green Bay Ports
& Return, Including Berth and Meals

4 Days Lake Trip $17

Chiesgo to Mackinac Island & Return
Including Berth and Meals

MUSKEGON or GRAND HAVEN
Ard Relrn $2.75

From Chicago

MILWAUKEE
And Return SI.EO

From Chicago

y  Write for folder
fand any particulars
| desired to
| R. C. DAVIS,
G.-P.A.
Docks, foot Michigan Ave.
Chicago, lll.

ine waite £agle Ciectric Motor
Postpaid, $1.00
We make working models of Invens.

tions. Send for lllnstrated catalogae
of Model Sapplicos.

The Pierce Model Works

13 Pierce Avenue, Chicago, I,

HOW TO TELEPHOMNE.—During the course of
our daily routine in this office we have ocecasion
to talk over the telephone just about forty or
fifty times a day to as many different people, says
the Hudson (N. Y.) Journal. It may be our fault
and it may not be, but it is a cinch that some of
us don't know how to manage the machine, It
usually happens this way. We =it at the desk with
our brows drawn In deep and penetrating thought
—tr¥ing to hisect the angles of a hyvdrant, or draw
smoke through a stopped-up pipe. There is a
violent ringing of the telephone bell which would
make wvour halr curl; we make a dive for the re-
célver and with a scowl say pleazantly:

“Hello.""

“B-m-j-ll-kKy-cz,”" comes the answer, az though
the victim on the other end were talking from a
dentist’s chalir and had a file, a drill, several sheets
of rubber and an ulecerated tooth in his mouth.
Again we scowl and say pleasanter than befare:
"No, he Isn't here today. He'll be in the first thing
in the morning.” Or we take a chance and say,
“It will cost you twenty-five cents an insertion.”

"X-vl-k-m-u-gg-sqpvey," sayvs the other end, and
we hang up the receiver convineced that-we have
done about fifteen dollars’ worth of business and
reduced our stock of patience fifty per cent. We'll
be willing to gamble. and take the short end of it,
too, that Job never had a telephone in his office.
Now, If all would talk like the charming woung
ladies at central, all would be well, but they don't,
May we offer a few hints for making yvourself per-
fectly plain over the ‘phone?

If you are near the larder, run and get a hig
mouthful of cake or ple before you start to talk.
You will find that it will facllitate matters greatly.

If the larder isn’t convenlent, =tick wvour nose
in the transmitter and yell at the top of your
lungs into vour wvest pocket. Of course. the man
on the other end can't hear you, but think what a
lot of fun you are having wyourself.

Another good wayv is to get as far nway from the
transmitter as possible and talk as though ¥you
were In the last stages of consumption, or were
dying of locomotor ataxia in your thorax.

Don't on any account get a reasonable distance
away from the transmitter and speak vour words
clearly and distinetly, for in that ecaze someone
might be able to understand wou, which i3 not
the end to be desired at all.

Popular Mechanics, Journal Building, Chicago

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

Firm's

employing men.

Name

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

statement of commissions paid.

Name

Street

City

Please mention Popular Mechanics when writing to advertisers.



ONE DOLLAR

tisement, which cost him $1.10.

~gone out. Copy will be sent upon request.

POPULAR MECHANICS, . -

iWant" 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 antomobile scthool in Chicago.
One bundred and eighty graduates the past year, to
whom we refer upon regquest. Auntomobile owners,
prospective bhuyers and young men ‘i'.':'lu[lllll,' to beeome
expert chauffeurs will save a great deal of money and
a lot of worry by studying the mechanlsm, care and
repalr of gasoline antomobiles, in our shop, where all
VArts Aré Open 850 ¥you can see how they are made, and
ww they operate.  We glve thorough and practical
Instroction.  Competent chauffenrs :-ill]!i'nl]l'lli. Address,
Chicage School of Motoring, Dept. k., 264 Michigan
Ave, Chicago, 11L

FOUlt SALLE

Four-passenger  Pope-Tribune antomo-
" pile, 1905 model : hias pever been ron 540 miles and
has proved entively unsatisfactory ; no reasonable offer
rofused. Address It E. Exchange, New ]_:ciul_q_m, Conn,

LET THE ENGINE My THE WORK— \\'l'lll’1l'nl"
literature on our attachable motorcyele uurlit‘.-;. They
fit any bicyele. Shaw Mfg. Co., Dept. Ih, Galesburg,
" Kan. -

FOR SALIE—a1: I, 1Y, water cooled, jump apark
igniting motor for stationary., auto or marine use.
New and very cheap. Geo. 'I‘m\'n:ilv_!.',_;_\11::.'[4. 111 e

GREAT SACRIFICE of second-hand autos to guick
buyers. Olds runabout, $100: 6 . T'. Woodroff run-
ahout, $125 ; Hearchmont runabout, §150; 0040 steam
surrey, £175, These are only a Tew of our many bar-
gﬂ.ina: Also have large stock of motors, gears, ‘pr;dii's,
ote. Stamp Lbrings No. 10 Bargain Sheet, just issoed.
T, & Culp. Canton, Ohio.

SOLD HIS AIRSHIP

FOR
AND TEN CENTS

Our classified advertising department is without doubt bringing our clients larger
and more satisfuctory returns than any other magazine—at least that is what they write
us. Our little book, “WHAT OUR CLASSIFIED ADVERTISERS ARE DOING
AND GETTING,”’ written by the patrons of this department, tells the most aston-
ishing stories of actual results ever published.
at the variety of things POPULAR MECHANICS ean find buyers for.

Read what Carl Meyers, the airship man, says about the results from his adver-

Every day in the year we are finding buyers for Automobiles, Airships, Dyna-
mos, 250 H. P, Gas Engines, Serew Cutting Lathes, Launches, Steam Engines, Steam
Feed for Saw Mills, Centrifugal Pumps, Motor Cyeles, Wood Turning-Lathes, Merry-
go-rounds, Shapers, Conecrete Block Mauachines, ete., ete. In truth, we ean sell almost
anything except Corsets, Infant Wardrobes, Face Powder, Baby Food and Millinery.
BUT YOU OUGHT TO SEE THE BOOK.
more faseinating than fietion and will hold your attention long after your eigar has

You will be surprised beyond measure

You can read it in ten minutes, It is

= 160 Washington Street, CHICAGO

FOR SALE OR EXCHANGE—For second-hand
aunto, One West's Auntomatic Tapering Lathe for
turning paper or straight wood handles; one Serew
Feed Cathead Lathe, turns to pattern; one set, Bar-

rel Hoop Saw. Ploneer and Coiling Machines., H. L.
Chapman, Marecellus, Mlch. i -
FORR SALE—Two-cylinder air-cooled maotor op-

posed complete, 505,
that you need.
st., Chicagoe, I1L

Write for prices on supplies
Auto Parts Co., 47 and 49 Bo. Canal

BEUSINESE CHANCES.

FOR SALE—1,100 acres pine timber ; modern mill ;
new machinery ; cheap. Inguire J. J. Patterson,
Eagleville, Modor county, Cal.

WHY WORK FOR OTHERS *—Start a business of
vour own right at home during your spare time. Ouar
hook, “BPusiness Opportunities,” will enable any intelll-
gent  person to establish o money-making businesa,
cither with ar without capital. Price, $1.00. Special
introdnetory price, only 50 ecents.  Money back if yon
are not pleased. G. 1. Patterson & Co.. Chicago, Il

A FEW IMLLARS will start a prosperous mall or-
ider business ; we furnf=h catalogues and everything
necesgary ; by our easy method failure Impossible,
Milbhurn-Hicks, 3558 Dearborn 8t.. Chirago,

PROTECT YOUTI 1D
Fatents and Patent Con

AS to improve your position,
sog, Tradedarks, Copyrights,
ete,  Wrelte for Free Advice and Information. 1. 8.
Prenner, E. B, Attornev-at-Law, Technical and Legal
Experience, Highest References, 1108 Dotz DBallding,
Philadelphia, I'a.

PATENTS S0LIL0 0N COMMISSION, If you
wish to buy or s¢ll a patent write to E. I.. Perkins,

President Inventors” Exchange, 54 Broad 5t., Doston,
Mass.

FOlt SALE—The H. Dolnar specifications, 4 14 "x4",
2 esyele marine motor drawlings, price $£1.50. Address
(+. Case, Box 372, Knightstown, Tnd. preccy

- e ¥ T

FOlL SALE—1905 touring car, 18 H.1 ., oil an
gas lamps: top.  Very good pondition. Cheap. P. O,
Box 346, Johnstown, Pa.

-

CONTROLLING INTEREST In high grade inven-
tions to business people with eapital to patent and
promote same Iin U. 8 and foreign countries. Prae-
tical Invention. Address 7510, Topular Mechanies.

LOCATIONY 1 have the best location for a good
blacksmith, Address T. 0. Brown, Broomfield, Colo.




LAl AL KR L1 RARE: B3I Al Al ML LHTERG L AL
Indiana town ; plenty of work; good reason for sell-
ing. Further particulars, address 7512, care Popular
Mechanics,

225 FOR 250—A crackerjiack money mﬂ.kln? plan,
gample and 75 guaranteed formulas—sold by leading
experts at Slc each—for only 25¢ postpaid. Fred .
Nadler, Shelton, Conn, . I

FOR sALE CHEADPMachine shop centered in the
oll and gas field of Indiana; consgists of both iron
and w working machinery, also a quantity of sma'l
tools ; the only machine shop in tfu-iving town of
1,500 : plenty of work and good prices; reasons for
selling, have other business which calls for my at-
tention. For particulars address No, 7517, care Popu-
lar Mechanics.

BLACKSMITHS,

BLACKSMITHS, NOTICE—Be an up to date me-
chanic and an expert steel worker, Don't waste val-
uable time learning the trade the old-fashioned way;
buy 40 years' experience by using Toy's Treatise on
new oieels explaining how to work them, with 75
new methods for working all difficult jobs, Ten re-
ceipts for making your own compounds for welding
diferent kinds of steel solid. Thermite welding fully
explained ; also two colored tool tempering charts;
chart A explains all annealing and hardening ; chart
B explains both scientific and plain tempering to a
gtandard. All the above for $1.00. Valuable sam-

YA ARAvA &% ANARARANEFAF L AR A LFER LT BF L LA ailia Ll uShL

fnu. Hample and partieulars, 10¢ (none without).
Tullinger’'s Mirror School, Francesville, Ind.

PLUMBING SCHOOL—We teach you the plumbing
trade. [I'ays best wages, insures steady work, makes

ou independent. Write today., DMlumbing School,
Minneapolis, Minn.

ENGINEEIRSR, ELECTRICIANS, MANAGELS OR
SUTERINTENDENTS—Did you ever iry to do some-
thing In your line of work and get stuck: then sit
up late at nlght, reading books, data, ete., trying to
find the information that would put you right, and
go to bed no wiser? XNext day say, “1 wonder who
could enlighten me on this suhject.”” If you send me
one dollar I will give you the desired information
correctiy, and written In plain language, or sketched
a0 that you can understand it. [ have had 23 years
experience in above professions, and am confident I
can supply your wantsg, Glve me a trial. If youn
think you did not get yvour money's worth, I will
irefun-:l It promptly. Address 7550, Popular Mechan-
(&:8 :

FOR BALE.

FOR SALE OR TRADE
outht ;

A steam Electric Lighting
for lathe or gasoline engine; capacity, ten
lights. Ipstalling larger outfit. Photograph at re-
quest,  Owen A. Swain, Engineer Water Works, Mid-
dletown, Ind.

CASTINGS TO BUILD a Yacht Cannon, 2x4 Steam

ples free. W. M. Toy, Sidney, Ohio. Engine, 6" Lathe, Countershaft, Turbine, Grinder
Head, !f'-'rill '.I'rllmﬂlnnﬂ 1x2 Oscillating Engine. Send
stamp for particulars of what you are interested in.
EDUCATIONAL. Salineville Model & Machine Works, Salineville, Ohlo,
I'ower and Foot Power HBarnes Former with thie-
STUDY CHEMISTRY AT HOME. “Fun with teen knlves. %20 cash takes It. 1257

Chemistry" containg over twenty articles, including
illustrated book of instroctions, chemieals, test-tubes,
adjustable ring-stand, lltmus paper, filter-paper, glass
tubing, ete. Forty-one fascinating experlments. Price,
post-pald, 65c. Catalogue "PC" explains this and
other remarkable offers. Thomas M. 8t. John, 848
Ninth Avenue, New York.

ARE YOU MAKING less than $25 or 30 per week?

Mechanical and Strocturnal Drawing taught by ex-
rte. Send for circular. Low tultion, including
free Books, Drawing Instruments, ete. Columbia
Correspondence Behool, Drexel Building, Philadel-
phia, Pa.
“LETTERING,” 2Gc; “TINTING,”” 30c. Dimen-
glons of Pipe, Fittings and Valves, 50c. “Wireless

Telegraphy,” 30c. Browning's Industrial Magazine,
4 months, 25¢. Browning Press, Collinwood, O,

TRIGONOMETRY SIMPLIFIEIDY, H0¢: Lutes and
Cements, 10¢; Cement-workers' hand book, 50c. The
National Book Co., 408 Park Bldg., Cleveland, (.

LEAERN PAPER HANGING, painting, frescolng and
designing. Heeve's Practical School of Paper Hang-
ing, Painting and Decorating, 3636 Finney Ave., Bt
Louis, Mo. Free catalogue.

BOUND VOLUMES OF *“PFopular Mechanics™ for
1905. We have on hand a few volumes handsomely
and durably bound in half leather, with complete in-
dex included—oprice preipalﬂ, 22, Popular Mechanics,
160 Washington St., Chieago, IlL

ROOSEVELT, Lincoln, Washington, small plasto-

per heads in relief, 6c each postpald. J. Kiola,

ngraver, R. 6%, 156 W, Madlson St., Chicago, 11,

Write 1257 for Bargain List of fine tools, wood
and metal working machinery.
FOR SALE—Induction eoil seven-inch spark. Sell

cheap or trade for motor cyele. What

Address 7515, care Mopular Mechanies,
FOR SALE CHEAI'—Gasoline engine, 136 H, P.:

2 rondenging lenses, plano convex, 434 In.; one Ajax

carpenter’'s boring machine: one 8 in. blacksmith’s
blower. W. R, Dine, Xoar Btation, Ohio.

HERE'S YOUR CHANCE—A gix horse, two cycle,
marine engine, In fine running order, with pump,
spark coil, carbureter and batterles, for 00 or trade,
Address, at onece, Lock Box 9, Mt. Carmel, T11L

Electric, power and 20-light motor. A bargain.

257.

FOR SALE—One 15 wvolt dynamo, $7: one T volt
dynamo, £6: 4 "x% " Ruhmkorff cofl, £5. Fine condi-
tiom, Address 7511, care Popular Mechanles.

FOR SALE—Complete electroplating outfit, includ-
ing one 5300 ampere dynamo, one 5 and one 10 horse
power motor, 500 volt direct current : two cedar and
three iron tanks, together with nickel, brass, bronze
and copper anodes, rheostats, gwitches, grinding and
polishing lathes, earborundum, bull neck, ecanvas, felt
and cotton wheels, power press, wood pulleys, shaft-
ing, hangers, helting and supplies. Jim Bowstead,
Room 6, New Kiley Block, Marion, Ind,

FOR SALE—110 volt, 100 light dynamo, $50 off
E, W. Willinms, Inla, Wia. ¥ 4 ’ o

That 6-inch Power Wood Planer Is a dandy bar-
gain. 1257,

have you?

FOR SALE—Complete 1. C. & mechanical drawing
course, including 1 set of German silver drawlng In-
gtruments in morocco case, 2 transparent celluloid
triangles, 1 transparent celluloid Irregular eurves, 1
triangular rosewood scale, 1 protractor, 1 drawing
board, 1 T square, 1 set of bound volumes, 1 gheet
plate book ; good as new and will sell for 220, Ad-
dress TH14, care Popular Mechanics.

WANTED—S&tructural or architectural engineering
course, I. C. B. or A, 8. . State particulars. John
Laughley, Ft. Barry (SBausallto), California.

TELEGRAPHY—Circular free. Wonderful auto-

matie teacher: five styles, 82 and up. Omnigraph Co.,
Dept. J., 30 Cortlandt street. New York.

INVENTORS—If you are an inventor, send for
our free Booklet B, containing a list of “What to
Invent and What to Awvold ;" “Patent Facts vs. Pat-
ent Fancies,” and “The Inventor's Harvest Season.”
Address Patent PBurean, Popular Mechanics, 160
Washington #t., Chicago.

FOR SALE—1i-in. screw eatting lathes at whole-
sale ; also tools, Send 10 cents for set of Magle Holls
to Tibbetts, Putnam, Conn.

FOR SALE OR EXCHANGE—Gasoline tour boat,
12 H. P, for large engine, pumps and other machin-
ery for 3 H. P. H. E. Hobinson, Vickshurg, Miss,

Fine Post Drill Press and Chuck, cheap.
One each PPower and Foot Power Mortisers. Big
bargains. 1257T.

FOR BALE—Two 6 H. P, two 2 H. I". gasoline
engines, two 4x5 eylinders (rough), two 3x30” fly
wheels, two 21" throw crank shafts, one 4 throw
crank shaft, one complete set of patterns for 1, 2 and
4 cylinder gasoline engines, one second hand 8 H. P.
portable steam engine and boiler, 300 Ibs, extra fine
babbit metal, also gasollne engine connectin roda,
shafts, ete, Address Fred J. Volgt, Mt Carmel, TIL

FOR SALE—One rebullt 22 H. Com. Gaar-Scott

coal burner. Price reasonable. Osear Glloth, Bara-

boo, Wis




- I;L[lth u gnllml of ;:usu]lm* H cents.  The kero-
sene engine will do more work; It is the coming
power. Will pay you to at least study the subject.
Full detuils on reguest, Weite B, H. 8., care Pop-
ular Mechanics.

Foll SALE—Complete outtit for making cement or

concrete bollding blocks ; also a steam auntomobile
cheap. . A, Wright, Canton, Ohio.

FOR BALE—#25 set of Mechanlcal Engineers’ text
hooks (5 wvals, bound In moroeceo), for S6: or will
trade for stenographer’s chalr or offers.  Address
Clarence Iv. Skinner, G11 (uiney St., Topeka, Kan.

FOR SALE—1,000 steam and water FalgEes at £1.00
each. Send for list to J. Lo Lucas, 2 Fox 8t., Dridge-
port, Conn.

WANTED.

RECONMND TTAND
quantity, anywlers,
(:eo, I king,

WANTED T0O BUY a second-hamd one, two or three
H., P, Gazoline Marine Engine complete, with pro-
ilmlll-r. efe. Musgt be in good ronnlog order.  Address
}. B, Burnett, Ewofaula, Alabama.

WANTIEIDD A HUNDRED Filremen
on Indiana, [Hlinoiz and other
W, strong,

DAGS. Will bay
I pay freight.,
Richmond, Y.

any kiml, any
Write fur prices,

i and DBrakemen
: |';_1|]L'uuds. Arge 2D to
gool sizht and hearing.  Experience un-

necegsary. Firemen, S50 te $100 monthly, become
Engineers and earn 2040, frakemen, 70 and 2X0
monthly, hecome Conductors and earn $150,  'osi-

tions awaiting competent men.  Send stamp for par-
ticulars, Name position IH'E'I'P'I"I'F‘TI. Hailway Associa-
tlsm‘ Room 174, 458 K. Van Buren St Ihu.u..n 11l.

WANTED—AManafncturer for :mnpuumi araling Iu{l-
der, made in two sections, operated from the ground ;
weight less than 100 pounds ; new in lsrimlpll.' "ﬂlll‘E.'
to have a large aile. P'atents just issued.  Address
Talg, care Popular Mechanics.

*TIHE NOVELTY NEWS'—AX IDEAL ILLIS
TRATED NOVELTY TRADE NEWSPAPER. Espe-
cially wvaluable to Mannfacturers® Agents, Manufac-
turers and Dealers in Novelties, Mail Order, or any-
one desiring to keep in touch with all kinds of money-
making novelties, Trial 3 months, ten ecents, ““The

Novelty News (o, G044, No.o 171 Washington 2t
Chicago.

WANTED—Mechaniral salesmen to handle terri-
tory for sale of new boller room device which wsells
for $50 and pays for itself in a short time.  Great
labor saver In boiler room. Every engineer wants
one when Dbe =ees it. An unusual opportunity for

good men.

WANTED—Dractical machinist to handle men and
et out work economically, One taking small interest
in the business preferred. A capitalist desleing good
investment can secure controlling interest in profit-
able manufacturing business paying dividends for last
seventeen years.  Address “Good Chance,’” ecare Dop-
ular Mechanies, Chleago, Tl

WANTED—Eleetrieal “lll!\l"l"‘-l. and students to sub-
geribe  for  Electrocraft. Correct wirlng methods
plainly told. Useful diagrams.  Send ten cents. sam-
ple copy. Electroeraft IPub. Co., 93 Griswold 8t.,
Detroit, Mich,

Address 40580 Populnr Mechanics,

MISCELLANEOUS.

MYSTIC TRICK TACK. Send with catalogue, six
cents.  Morse Novelty Co., Newark, Chio.

WAXRNTLED —High grade Microscopes and Accessories,
Talking Machines and Technical Books ; when wishing
to buy, sell or exchange, address The Art and Science
Exchange, Lock Box 1604, Plttsburg, Pa.

FOR SALE—1 motor cyele, 2 [1. I'. gasoline en-
gines, also pattern and castings for same:; 2 emery
gitnnds : patterns for two sizes of emery stands, J. P
Schulz, Box 1576, '\rnlth thl{:l;::u 11}.

SILVER I'L 'all\.{.-—]h' a newly v discoversed o ey
the plating becomes a part of the metal itself, making
it durable and lasting. Xo hattery., mercury or acids
used.  One dollars worth of material does twenty
dollars” worth of work. Foll instroctlons, H0 cents,
Address . 8. Karos, 1006 East 55th Pl, Chicago, Il

Australin should subscribe

intending 1o sell goods in
Melbourne, Australia.

for the Journal of Comimerce,
I'rice, $1 per year. ==

MONEY IN NSOVELTIES—our advertizsers  and
readers are looking for good new novelties to iiillt on
toue market. They have money for the right inventions in
utility, amusement and advertising novelties.  What
il.l'it' you got that'a o ¥ Heach this field through

“I'ie Novelty News,” 171 Wasbington 8t., Chilcago.
Trial & months, 10 cents,

Folt sALE—S1.0000 ecash will buy new, high-speed
moter airship, ridden by me several exhibits, New
York and Texas. IPPatent portable gas works Included,
All good condition. Any size alrships or gas balloons
built. Several light weizht gasoling motors, cheap,
1, 2 and 4 ceylinder, and 2 and 4 eycle. Carl E,
Myers, Balloon Farm, Frankfort, N. ¥

MACHINE RE'AIR 2HOPP—Consists of two lathes,
2 drill presses, 1 planer, 1 shaper, and many other
tools,  Shop especially adapted to manufacture of
rasnline engines, Will =ell at bargain. Itenson,
owner unacguainted with business.  Will trade for a
good tract of timber land o Tennessee or Kentucky.
Address Fred J. Voigts, M Carmel, 11

MUST SELL—Twa H, I'. 'elton water motor : cost
40 ; goord s new ; $14. Also iy . P. Sprague elec-
iric dynamo or motor; cost §4; sell for F13. W.
1% Garretr, Ashton, Lee Co,, I

WANTED —Second hand Hall Clock Movem
borne Make. Box 21, Wilson, 1'a.

ent, (is-

A WOOD MINE—One of the most curlons mines
that arve worked is in Towguin, Chiog, where in 2
snud formation at a depth of from fourteen to twenty

feet there is a deposit of the stems of trees. The
Chinese work this mine for the timber, which is
found in good condition amd 2 owsed In making

trouzhs amd for carving and other purposes,

WEAK BﬂTTERIr.S

LIRS

HITE '--.:. FULL .' n TEON T AT L oy
THF DAYTON LLI:LTFEIHL -r.Fr co ‘Automatic
179 St. Clair 5t., - . Dayion, Ohio Battery -

e i i ...._._;.,Char'ﬂr.:_r-

Modern Machinery

If you want to buy modern, up-to-date machinery — an
Encsine, PBoiler, Power Egquipment, Eleetrical, Steam,
Preamatie. or any other Machinery — anything in the Ma.
chine line—TELL US what you want and we will see that
you get full deseriptions, prices, catalogs, ete., from all the
first-class manufacturers.  Noshorge for Lhis service,
MODERN MACHINERY DAILY NEWS, Security Building, Suile 11, Chicaga, IIL

ALMORTH’S IMPROVED
DRAFTSMAN'S PROTRACTOR

Any number of radlcal llnes can Lo drawn by elmply
revolving instrument.

Price 50c. With leather case 63c.

Sold at dealers, or sect postpaid to any address on receipt of price,

Neptune Mig. Co., ®F Needham, Mass.




A City Water Supply

For Your
Country Home

F you live in the country there is a way for you toenjoy
all the comforts and conveniences of @ cffy Twater
supply, without a penny for water tax,

It is accomplished by the Kewanee System,

With the Kewanee System you get even wrore than
city service, because, in addition to every benefit the latter
Hffﬂl't‘].% vyou may have— )

—Saft water in your bathroom andlaundry,

* W ®

The old-fashioned gravity system meant pumping water
wnf in order to get it dows again. :

MNow, to give the necessary pressure for fire protection
and service, the elevated tank must be located on top of
a tall tower. This is expensive, unsightly, and unsafe.

The water freezes in winter, becomes warm and stag-
nant in summer, and re?airs are a big item of expense.

The attic tank doesn’t give sufficient pressure for fire
protection. Its weightis apt to crack the plastering, and
when it leaks (as it is pretty swre to do) vour house is
flooded. Just one suth expensive accident may cost you
many times the price of a Kewanee Outfit— 4y

—Which cannot ood the house because the tank is rest-
ing on solid ground, where it can do no damage.

%‘ha installation of a Kewanee Pneumatic Tank and
Qutfitin the cellar {or in the ground) means:

—Plenty of pure, fresh water,

=Cool water in the summer,

—MNao freezing water in winter,

—Absolute protection from fire,

—Decrease in insurance rates,

—A plant that will last a lifetime,

—No expensive repairs,—

—[t solves the country water prohlem completely.

The Kewanee System will take care of @/f your necds,—
for home, garden, lawn, stables, poultry house, etc.

# ok ® %

Our Kewanee Qutfits are comdlete,

Not an engine only;=which in itself cannot give you a
water supply,—nor a tank only, which is useless unless you
have some form of pumping power-—

—But, we furnish the w/hele thing,—a comfleie system of
water supply. .

Cur engineering department is prepared to solve your
water problem,—no matter how difficult that problem may
now appear,

Kewanee Outfits are made in8izes, suited to the small-
est cottage or largest building,—or group of buildings,

We puarantee every Kewanee Outfit to give ferfect
service.

Send for Catalogue No. 14, which gives names.

Kewanee Water Supply Co.,

Drawer P. Kewanee, Il

HE mate for beauty should be a
man and her adornment, a
diamond. JAnswer hersilent, pers

sistent, ardent wish, Make up your
mind to act forthwith.

Let us send vou a beautifnl dia-
mond (a half carat is just the size
that satisfies)., You do not need to
consult wyour pocket-book. Pay

niow and then.

Our  liberal plan will at the
same time enable you to get a
P RLALITY A rr dizmond for vourself as well,
Ba0-fecase-" Send first payment with order,
£8, PER- " ot if you prefer, we'll ship diamond
MenTH = 4 C. 0. D. $16.00, subject to your

examination,
Our Catslog will interest you whether
ready to buy or not. It tells how to judge
diamonds; names eight different qualities and
gives weights with prices of same. Besides,
watch cases and movements are separately
priced. Write today for this waluable FREE

Catalog No. W7l

Herbert: JoRe0h B |

215 (W71) State Street, CHICAGO
Estahliched 1552

2C

“THE CHICAGO”

AUTOMATIC TEMPERATURE

| REGULATOR

i & The best device for controlling your Furs
o] I you

b l'“'*"f nace, Hot Water or Steam Boiler. It 18 anto-
matic and a fuel saver. Easily installed,

e-Set
Attachment

Is a device which

we dtlach 1o onr g
Regunlator in or-

der that when the

puarchasecr does

not want to main-

talmn the reg-

-‘I!lll_' temperatnre

during the night,

but wants it 1o hée

COME Warmer to-

wards morning., he
canael the Artach=
ment so that it
will automatically
adjust the draftg
at anyv given time.
It 18 contained in
a cabinet and set
in the same man-
ner a8 an alarm
clock, but it has
not an alarm.

Write for Prices and Forther Particulars,

CHICAGO HEAT REGULATOR CO.

40 Dearborn Street, Chicago.

Please mention Popular Mechanics when writinag to advertisers.



YOUNG MECHANICS WANTED |
FOR THE NAVY

The recent addition of several large vessels to the
Navy has created a demand for mechanics. Good
opportunity for promotion to capable men. Outfit 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 TO $70 PLUMBERS AND FITTERS, $45
ELECTRICIANS, 30 TD 70 COPPERSMITHS, 65

CARPENTERS, 25 7TD 70 BLACKSMITHS, 50
FIREMEN, 30 TO 35 SHIPFITTERS, $40 TD 8§55

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 1o the

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

A WELL CHOSEN POWER

saves a world of annoyance to the operator. A power is
gl not well chosen that is not simple, reliable, ample for needs,
Bl casily kept in order, economical in operation, etc.
: Then it makes a difference what your work is. There
are many styles and sizes of engines. See that the one you
buy is adapted to the work in hand.

C Gas and Gasoline
The e Qe Engine Line
meets all requirements, Neat appearing, easy running,
take little fuel for power generated, so simple they cannot

get out of order, so easily understood that anybody can
operate them.

An 1. H. C. Engine always responds. Make
sure of getting the dependable kind.

You'll find the style and size that will exactly meet
your wants. Horizontal, Stationary and Partable in 4, 6, 8,
10, 12 and 15 h.p. Verticalin 2, 3, 4 and § h. p.

Write for catalogue and investigate.

TIIE IlTEIIHlTIDIlL HARVESTER COMPANY OF AMERICA (incor.)

No. 7Q@ MONROE STHEET CHI{.‘.AEQ ILL.
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DIVINE'S WATER MOTOR
Will grind table knives, carpenter knives, butchers” cleav-
aere, efe. Wi run sewing machines, kthes ond all Klods of
gmall machines, polish ellverware, ete, Every man and
woman shonld bhave a Divineg Motor, Can be azed for 1,000
different purposes, at any place, any thme, COuar free Dook-
lot will convioece you of its advantages,
WE GUARANTEE Divine’s Motor will @lve more powar
and I8 better in every way thanany of e Faaneet water motor,
PRICE COMPLETE, ncluding faucet connection, emery,
pulley and polishing whealz, pollshing composition, ete.,
#2400, This ad and $3.50 will get the motor.

Divine Water Motor Co. it New York

Refersnces: Dun or Bradetreet and
Orlental National Bank, New York Qity,

411 VUiIRAY WAININVIN

The most remarkable toy ever luvented, Leaded with
a harmless gas.  Discharged by pressing an elecieie hutton,
Ires I shotsa minute, One cent’s worth of gas will fire ong
thousand shots, Absolutely fafe—thorousbly practical, This
catinen witl bring more fun 10 the American by than ‘“E“- toy
ever invented,  Can De fired with perfect safeti io tlie honse.
Makes aleafening report vef Yo can hold Your s
mutith of the easnonas it s fired, withont thestightest harm : this
Ehows Lhe entire ek of danger, Out of doors makes o report
Hke n good slzed dyunnilte fire eracker: shoots geork or ekt s vedy
projectile seross the room with great aceuracy, a loud bang, a
putt uf zmoke, yet there is no_powider, no offénsive ganpowder
Eneil, and best of all absolutely no danger. Wiy risk
your boy # eyeslght or oven his Hie ¥ Both minusing sod instraet-
Ive. Our buoklet explalns every feature clearly aud concisely,
FOURTH OF JULY IS COMING! Xt o ovae
make Immcdlate shipment,  Bend us remittanee for #8500, We
will sliip prompily hy exprosz, all eharges prepaid, one
carnon ontieemnplete with ali extea parts. We puarantes the
Ir..I'I'II:IIIIiI\T[“ h-i:'1 Iih':nrilltu[_; ?u]‘,.-. and satisfactory, or mone
i e, urther "l it el A Mk :
.-"L1r-.'l1|l."[|-ti|.|Ll!-hl-Ejl-r_p“rt CIIATS- 0N request.  Apeits wanted,

WARNER MOTOR CO.

Dﬁptp -4'
Flat Iron Bldg., New YorK City

o —

No. 50—UTICA SIDE
CUTTING PLIER

THE BEST, THE STRONGEST
and Easirst Culting Tool
of its Kind.

EVERY TOOL [/
GUARANTEED 4
USED THE WORLD OVER
Sample by Mail

to any address in
United States

4 inch 55 cts.
6inch 75 cis.
8inch $1.15

‘UTICA
TOOLS

Prices on are kmywa for their
other Sizes j superier qualily
quoted on The leading Hardware

and Electrical Supply
Housies hnidle them.

I your dealer has nat got them, write us
Ask for UTICA Brands

Take No Substitute
ONLY THE GENUINE BEAR THIS MARK

O il &y

application

WRITE FOR "PLIER PALMISTRY"
A diseourse on Pliers and Nippers

‘& UTICA DROP FORGE & TOOL CO.
73 Genesee Street UTICA, N. Y.

THE WONDER | jghting Outfit

o s : FOR FARM, SHOP,
: COTTAGE,
PRIVA.E RESIDENCE
or
BOAT HOUSE

We are the fest o manufacture o complete line of
these, and we offer them. st such on low  price that
any one only nsing a few Thghtz can install their own
outitt and make it pay for Tt=elf. Think of it—only
one-tenth of o cent per hour for 16G-C. P, lampl! At
thizs eate you onn run ten lamps ten hours for ten
conts. This iz less than one-half of what it would
post  vou  for ocarrent from  lghting  companles.  We
manufaeture i slees from 6 o 100 lghis. . A lHttle
engine of this kind will gsaw more wonl in opne day
than two men will =aw fn n month, At oo cost of less
than two centz for fuel, It will pemp 1000 gallons
of water. It will operate sour cream  separator and
ehurn for less than a quarter of what it will cost you
to gperate them. by hand.  There iz oo limit to the
numbier of places where (hese little ontfits of  this kind
ecan be used, Ther give you u rellable power during
the day, #nd at afght, o connection with our genera-
tars, they will trans=form your country home or cottage
into a loxurions clty rezidence. Now, what s the nse
of doing by hand what a 1ttle ontfit of this kind
would do for von at ene-tenth the ecost and in o quarter
of the time? You cannot afford to boy a power and
Hghtlng outfit wntil yon lanve earefully  looked over
our eatalogues and onr prices.

Send for complete Information.  Agents wanked everywhere.

The R. M. CORNWELL COMPANY

408 SOUTH SALINA STREET, SYRACUSE, N. Y.
Now York Ofce, 434 Park Eow Bullding




