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Languages Taught by Mail
with ‘he aid of the phonogruph. Only successful
method. Specially written L (.
Textbooks teach you to read and
understand the langnage. 'I'he na-
tive teacher’s voice, through x
Ihel digon Standard Phono-
ympll teachesthe exact pro-

 nune mtlon French, Spanish
‘ or German, Circular free.

Interpational Correspondence

% xxSehools, Box 942, Scronton, Pa.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL,

Write for our Free Illustrated Book.
s« CAN I BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineering, Stean agi-
neering, Mechanical memg, at your home by wmail.
lustitute ‘lndorsed by Thos.

ELECT

Edison and othe
INBTITUT
New York,

E,

wiil incr2ase if you will

LED (‘l\
Dept. A 240-242 W.238¢
8tiidy in spare time from
the books which we give

Yu“n PAY free of charge to stu-

dents of our courses for home study by mail. Students
helped to better positions in the business they choose.
Engineering, Drafting, Art, Architecture,
Mining, Metallurgy, Husines< Stenography,
Journalism, Bookkeening, etc.

Write forfree catalogue G, with full particulars.
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.

Embracing the United Correspondence Schools and others.

BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123,
Price10 cents. For sale by Munn & Co. and all news-
dealers. Send for catalofue.

‘“ WOLVERINE”

Gas and Gasoline Engines
STATIONARY and MARINE.

The **Wolverine' is the only reversible
MarineGas Engine on the market.

It is the lightest engine for its
y gineer. Absolulelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
Grand Rapids, Mich.
Over 70 sizes and styles, for drilling either deep ot
shallow wells in any Kina of soll or rock. Mounted
Strong, simple and durable. Any mechanic can
Operate them easily. Send for catalog.

power. Regquires no licensed en.
12 1uron Street,
w E L Machines
on wheels or on 81lls. 'With engines or norse powers.
WILLIANMS BROS,, Ithaca, N. Y.

METAL POLISHES.—FORMULAS FUR |

Putz Pomades, Pastes. Liquids, Powders and Soaps, for
polishing metals, are conmmed in SCIENTIFIC AMERI-
CAN SUPPLEMENT Nos. |28, 1258 and 1283,
Price 10 cents each trow this office and ail newsdealers.
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. MOTORS o0z
UNQUESTIONABLY THE LARGEST AMERIGAN MANUFACTURERS.
LR THINAS Moror 00, oo Brosomay Byreno MY

- NEw RUUFS FUR Uln” accomplished

without the aid of a skilled roofer if you will get
Warren’s Natural Asphalt Stone Surface Ready Roofing

Hasoinch and attach it to the roof
lap edge, yourself, Surtace com-
pleted. No need for paint-
ing. Only needs nailin
down. Comes in rolls o
18 square feet. Made of
;zenume Trinidad aspbhalt.
al brirgs particulars.
85 Fulton St., New York.

ROTARY PUMPS AND ENGINES.

TheirOriginand Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the congtruction of various forms of
pumps and engines. 38 illustrations. Contained in
SUPPLEMENTS 1109, 1114, 1111, Price 10 cents
each. Forsale sy Munn & Co. and all newsdealers

Blmdness

Prevented and Cured
By the Great ' acumna,” an
Electrical Pocket Battery which
removes Cataracts, Ptervgiums,
etc. Cures Granulated Lids. Restores Vision. Positive
proof of cures given. No Cutting er Druggzing, Eight-
een years' success. Write for our 80-page Bictionary of
Diseases, Free. Address.
NEW YORK & LONDON ELECTRIC ASS'Y

Dept. 19.  Arlington Building, Karsas City, Me.

HOLDEYN
REAL ESTATE TRUST BLDG PHILA, PA
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SUPPLEMENT

HE CURRENT SUFPLEMENT,
No. 1359, is devoted cntirely to the
Panama-Nicaragua Canal controversy
and among the articles are :—
‘“The New Panama Canal,’"
¢¢The Nicaragua Canal,*’
*““The Report of the Isthmian Canal
Commission ” (carefully abstracted).

AUTOMOBILE,

Warren Chemical & Mfg. Co..

REGEALE

SCE FIRST PAGE

There are forty maps, plans, profiles and
illustrations and the subject is so treated as to
present in concrete and usable forin a resumé
of a subject which is just now very much in the
publi~ eye.

It may be purchased from any newsdealer or
will be maileq by the publishers.

PRICE 10 CENTS.

MUNN & COMPANY, Publishers
361 Broadwav. New York

| inch

Bolts, screws. and expansion shields, expan—

sion, If. R. Newhall
Boots and shoes, Desuovers Shoe Co
Cigarettes, S. Anargyres........... 37,621 to
Coffee, Dennett Snrpassing Coffee Co......... 3
Dandruff cure and hair tonie, R. M. Chase..
Dress bhl('l(l\, [. B. Kleinert Rabber Co....

Engines, gasoline, Davis Gasoline Engine
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Iabries and yanr woven, knit, dyed, or
printed, Lomp.mm General de Tabacos

de Iilipinas ........ .. o0 00 37,608, 37,0600
I'uel, combustible agglomerations for use as,

I P Vallet-Rogez. o oot ii e anan 37,628
Gum, chewing, Curtis & Son Co. . .. 37,620
Hair resteratives, R. A. Derkins............ 37,611
Medicinal preparation, certain named, Do-

miwion DeE Co.. ...o0iveiiei i 37,615
Remedy for certain name diseases, B. Romero 37,613
Remedy for certain named diseases, M.

[ftchenstein .g. &l . oem . oo oo o o mprrnEe o
Remedy for wounds, 1 other

NS,
juries to the Qkin, Valentiner & Schwarz
Rubber hose, helting, packing, and gaskets,
New York Belting wnd Packing Co.....
Shirt waists aud wrappers for women, A. M
& A B, Cleriewl. e | 0 5000, LR
Syrups, sugar, and molusses, C. L.

37,612

LABELS

“B-ulm,” for planes, Stanley Rule and Level
“De_Gratw’s Linimont,” "t
B T)e Gt oo o oo on. oo roroteroraiore. - -
‘‘Phonographic Languuge Lesson,” for phono-
gmnhic records, International Text-book
wTabnsen  Pepper” tor extract of tabases
pepper, C. Schertz...,

PRINTS.

““St. Louis Souvenir Playing Cards,” for play-
ing cards, Meyers Brothers Drug Co...... 445

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished froin
this oftice for 10 cents, provided the name and

namber of the patent desired and the date be
given. Address Mumn & Co., 361 Broadwuy, New
Yok,

Canadian patents may now be obtained by thke in-
ventors for any of the inventions named in the fore-
going list. I‘or terms and further particulars
address Munn & Co., 361 Broadway, New York.
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TINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of gnestion,

Inquiries not answered in reasonable time should be
repeated: correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
lotter o1 in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
arldresses of houses manufacturing or carrying
the same. =

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific Amer.can Supplements referred to may be
had at the otfice. Price 10 ceuts each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8500) K O. M. writes: I have two
textbooks on physics which disagree.  Mr.
Spottiswoode, of London, had an induction
coil made which gave a 42-inch spark. One
says it required D Grove cells to give the 42-
spark : the other says 30 Grove cells
were required. Which is rightv A. The
statement in Gordon's “Electricity” is that
with five Grove cells the coil gave a spark
28 inches long: with 10 cells the spark was
35 inches, and with 30 cells it was 4214
inches long. 2. What ditference of potential
was required to force the spark across the
gap of 42 inches? A. We do not know. Prob-
ably hundreds of thousands of volts.

(8501) J. C. A. asks: Please inform
me how to make a strong magnet of Jessup
steel. T have tried to make some VU inch
square by 3 inches long. straight bars, by
passing them through a spool of wire with a
300-volt current, by which they were strongly
magnetized, but l!ost almost all magnetism in
about three weeks. Ilow can 1 make such
magnets which will retain their strength for
a long time? A. ITeat the bars to be mag-
netized to a red heat and plunge them into
water. They are then to be magnetized.
Straight bars do not retain magnetism well.
They should lie in pairs with opposite poles
toward each other, side by side, not end to end,
or else in pairs with an jron keeper across the
poles. They may be laid four in a square
with opposite poles against each otber. Laid
down alone without keepers, the magnetism

- is rapidly lost.

(8502) S. S. asks: Please tell me
whether there is any such thing as an abso-
lute vacuum, and if so, how is it produced?
A. Tt is claimed that an absolute vacuum has
been made by chemical means. The gas re-
maining after exhaustion had been carried as
far as possible by means of pumps, was ab-
sorbed by chemicals and the space was then
empty of gas, a vacuum. Another method
has been described.  Fill a hard glass tube
closed at one end with soft glass. This on
solidifying presents the appearance of a glass
rod, solid throughout. When this is connected
to an air pump and heated so that the soft
glass melts, the melted glass will drop from
the top of the tube, just as the mercury does
in the barometer and Torrlcellian experiment.
Upon cooling the soft glass solidifles agaim,
leaving a complete vacuum in the upper part
of the tube,

i

ERFORATED METALS
FORALL USES. MADEAS REQUIRED.
HARRINGTON&KING PERFORATING €..C

225 NLUNION 3T,

HICAGO.

MAXIMUM POWER— MINIMUM COST
t youuse a pump fi
beel lard. acids, stmch,
petrolen m, brewer’s
mash, tanner’s hquor,
cottonseed oil or tluxds.
hot ur cold. thlck fu thin

ou want to

TABER ROTARY PUMP

which does the most work at
= the least expeuse,
¥ constructed (an be run at
any desired speed. Perfect-
.ly durable. All parts are interchangeable. Needs no
skilled workman, Derects guaranteed. (‘atalogue free.
TABER PUMP CO., 32 Wells St., Buffalo. N.Y., LA

HOW TO MAKE AN ELECTRICAL
Furnace for Amateurs Use.—I'he utilization of 110 voit
electric circuits for small furnace work. 3y N. Monroe
Hopkins. "This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be m:ide by uny amateur who is 'versed in the
use of tools. ‘T'his article is conmmed in SCIENTIFIC
AMERICAN SUPPLEMEN'T, No. 1182, Price 10 cents.
kor sale by MUNN & CO., 301 Broadway, New York City,
or by any bookseller or newsdealer

MOVING , PICTURE MACHINES AND FILMS
LANTERNS WANTED 6R%52% 264E

HARBAUH & 00, S0 Fllbert Sty Phllay, U'ae

TABER PUMP COBUFFALDNY. &

The Buffalo Universal landy Bench Clamp

Indispensable for workshop, 1s a8 eusen
tial to u kit of tools ns hbunmer or saw.

= BE. JOSER NFG. CO
Buffalo, N. Y.

MORAN FLEXIBLE JOINT

tfor Steam, Air or Liquids,
Made in all sizes to stand any desired
pressure.
Moran Flexible Steam Joint Co., Inc'd,
149 3d East St., LOUISVILLE, KY.

Simply |

ROTARY ENGINES.—ARTICLES ON
this t¥pe of engine, giving many details and illustra.
tions, are contained in SUrPLEMENT Nos. 1158,
1156, 1193 and 1309, Price 10 cents each, For
gale by Munn & Co and all newsdealers.

CORK WALLS AND FLOORS

as well as Cork Ceilings, are now in vogue among up-to-
ntof their durabili-

date architects and builders on accou
ty,artistic beauty and economy. 3

NONPAREIL CORK

is water-proof, sound-proof and
rerm- proof; a non-conductor of
heat 0T eold; neiseless and sani-
tary &nd is excellent for deco-
rative ceilings and walls and
for the floors ot houses, churches, schools, etc., and
the ogecks of yachts, etc.

THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn.
If You Want the Best Lathe and Drill

GHUGKS

WESICOTT S 7

Strongest
Grip, Great- |
est Capacity
and Burabil-
ity, Cheap and Accurate.

Westcott Chuck Co.

N. Y., U. S, A,

] Oneida,
Ask fer catalogue in English, French, Spanish or German.
FIRST PR1ZE AT COLUMBIAN EXPOSITION, 1893,

Now is the time fo subscribe to the

SCIENTIFIC AMERICAN

for the year 1902
Subscription Price, = $3 a Year
3 Tonths Trial, 50 cents -
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Ashesto-
Metallic
Packings

SHEETING, GASKETS, TAPE and PISTON PACKINGS.

Will stand the highest pressure for efther steaw or
bydraulic work. Write for samples and price list.

C. W. TRAINER MFG. CO., (Est. 1874), 88 Pear] 8t.. Boston, U. 8. A

ﬂas Buyers for Farms

or other real estate may be fouud
throagh me, no matter wliere located.

Send descrl&)tlon and pnce and leam succeasful
method for finding buyers. é NDER,
Nt American Building, ]hlladelpma,

P8y USE GRINDSTONES ?

f 80 we can supp:y you. Al sizee
monnted and vwvonnied. alwaye
kept in stock. Rememoer, we make 3
specialty of selecting stonea for all spe-
caal purposes. ¥~ Ask for catalogue

The CLEVELAND STONE CO.
2d Floor. Wilshire

. Cleveland, 0.
‘““TANDEM’’ and “PEERLESS”
Gas & Gasoline Engines

Wrrite for particulars
Northern Engineering Works, §
641 Atwater St., Detroit, Mich.

THE STEAM TURBINE; THE STEAM
ne of Maximum Simplicity 1111 of Highes! 'I'ber-
‘);IF‘mmenc By Prof. R. H. Thurston.. A valuable
senes of artlcles baving cats of some of the more effi-
cxentengmes of thistype -the Parsons’, De Laval, Dow,
etc.; withexhaustive tables giving the result of tests
and much general data on the subject. Containedin
SUPPLEMENT Nos. 1306, 1307 and 1308. Price 10
cents each, Forsaleby Munn & Co. andall newsdealers

Seeds make
good crops, good
crops make more cus-
tomers—so each year the
erops and customers have
grown greater. That's the
secret of the Ferry fame.
More Ferry's Seeds sold
and sown than any other
kind. 8old by all dealers.
1902 Seed Annual FREE.
d D. M.Ferry & Co.
etroity
Mich.

ARE YOU INTERESTED ?

I have a patented Lifeboat which will wonderfully
minimize loss of life from wrecks at sea. Plenty of

money in it if properly exploited. Patent torsale.
JAS. MITCHELL. SR., Arrow Rlver, Manitoba Co., Can

CH GO MODEL WORKS
TAD/SON ST CHICAGO, /L L

WRiTE FDR CATALOGUE OF MODEL SUPPLIES.

Experimental & Model Work

Cir. & adwvice free. Wm. Gardam & 8on.45-51 Rose St. \N.Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Pnnching Dies, Special Ma-
chinery. K. Konigslow & Bro..1818eneca §t. Cleveland,().

MATCH FACTORY.—DESCRIPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113. Price 10cents. For sale by Munn &
Co. and all newsdealers.

LSTABLISHED /867

LIGHT MANUFACTURING 8 EXPERIMENTAL WORK
A SHEETMETALSTAMP/NG PUNGHES.& DIES.

UTOMOBILE S Ano PARTS FoR same
SPECIAL MA CHINERY. INQUIRIES SOLICITED
OTT0 KONIGSLOW - 45 MICHIGANST CLEVELANDO.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches&Elevators
PROVIDENCE, R. I.

INVENTIONS PERFECTED.
Accurate Model and Tool Work.  Write for Circuiar.

PARSELL & WEED. 129131 West 3list St., NewYork

Best Drying Mnchmes and Coﬂee Hullers.
Estabhshedls’m S. E. WORRELL, Hannibal, Mo.

Wenderful Electric Inventiens Free

Send 2-cent stamp for particulars and catalogue.
BUBIER PUBLISHING CO,,
Box 209, Lynn. Mass,
"\\ LA,

RRRAN R PRI
T i Y e i
YPE WHEELS. MODELS & EXPERIMENTAL WORK.SNMALLMACHINERY|

uﬂVEkTIES B ETC. NEW TORK STENCIL WORKS 100 MASSAU ST N.Y.
RUBBER STAMP MAKING.— THIS

article describes a sunple method of making rubber
stamps with inexpensive apparatus. A thoruu, hly
pmct,lcal article written by an amrateur who has had ex-
verience in rubwer stamp making. Omne illustration.
Contained in SUPPLEMENT 111 ¢. Pricel( cents. For
sale by Munn & (0. and all newsdealers.

VILTER

i MACHINES, Corliss Engines
CE and Bottlers’ Machinery.
MFG. CO., 893 Clinton Street, Milwaukee WWis.
MU[]E[S & EXPERIMENTAL WORK,
Inventions developed. Special Machinery
E. V. BAILLARD, Fox Bldg. Franklin Square, New York.

TCH FACTORY MACHINERY. W. k.
WILLTAMS, Mfr.

. 1001 Monadnock Bluck, Chicago, U. 8. A

Brewers’
THE

LARGE 8V0.

NOVYVY READY.

ompressed Air

ITS PRODUCTION, USES AND APPLICATIONS.

By GARDNER D. HISCOX. M. E.
AUTHOR OF

820 PAGES.
PRICE, bound in Cloth, $5.00.

““MECHANICAL MOVEMENTS,”
547 ILLUSTRATIONS.

Half Morocco, $6.50.

properties from a vacuum to its liquid form.
air blasts for cleaning and painting.

tion.

MU NN

Publishers of the Scientific American,

A complete treatise on the subject of Compressed Air, comprising its physical and operative
Its thermodynamics, compression,
sion, and its uses for power purposes in mining and engineering work;

transmission, expan-
pneumatic motors, e.hop tools,

The Sand Blast, air lifts, pumping of water, acids and oils :
aeration and purification of water supply: railway propulsmn pneumatxc tuhe transniission, refrigera-
The Air Frake, and numerous appliances in which compressed air is a most conveuient and
economical vehicle for work—with air tables of compression, expansion and physical properties.

A most comprehensive work on the subject of Compressed Air.

A special illustrated circular of this book
wn]l be sent to any address on application.

.
& CO.,

361 Broadway, New York.
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