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The above are charges per agate line—about eight
words per line. This notice shows the width of the lme.
and isset inagate type. Engravings may head adver-
tixements at the same rate per agate line, by measure-

ent, as the letter press. Advertisements must be
received at publication office as early asThursday morn-
iog to appear in next issue.

bas been made in shoe manufacturmg until he has
worn a pair of the James Means $4 Shoes, and thus
compared them with the shoes heretofore sold for
twice the money. Ask your dealer for them,

You cannot afford to do without them.

[ ]
THE
VERY
Avk for tha James BEST
Aleans $2 Shoee Sur Poya MADE.

Shoes from our celebrated factory are sold by the
best retailers throughout the United States, and we
will place them easily within your reachinany State
or Territory if you will send us a postal card, men-
tioning THE SCIENTIFIC AMERICAN.

JAMES MEANS & CO.,

41 Lincoln St., Boston,. Mnss

H. W. JOHNS’
ASBESTOS

COVERINGS.

For rRaces, Hot-Air Pipes, eto.
FIRE-PRODF. NON-CONDUCTING.
“33% of Fuel Baved. “Has 16 Odor.

All of the heat is carried to points desired and
not wasted in cellars and flues.

H. W.JOHNS MFG CO.,
- 87 MAIDEN LANE, NEW YORK.

§'ms'“&vanma 0000 Buwyers and S A WY §
A

Lumbermen to send us their
fnll address for a cepy of Emerson’s £ Book
of MAWS., Weare first to introduce NATUR-

AL GAs for heating and tempering Saws
wwnh wonderful effect upon {mpreving their
guallty and toughne@s, enabling us to reduce

ric
-3 PR EAYERN® siITH & Cco. (Leay), S
Benver Falls, Pa.

""ESTABLISHED HALF A CENTURY. ||

MARVINS s

rE&BURGLAR

SAFES

HAVE MAN
NOT FOUND N
THAT WILL \NELL REPAY AN

INVESTIGATION

PAT ENIMPROVEMENTs
THER M'AK ES

BY THOSE FERe 70 SECUR:

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

PATENTS.

MESSRS. MUNN & CO., in connectinn wi& the publi-
eatlon of the SCIENTIFIC AMERICAN, centihue to ex-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

In this line of business they have had forty-wp- years
expertencs, und NOW have un ‘acili for the
preparation of Patent Drawings, Speclﬂcatlons. and the

Uset.unon .of Applications for Patents in the United

ntes, ada, and Foreign Countries. -Nessrs Munn &
Co. also attend to the preparation of Caveats, Co;grlghts
for_Books, I.abels, Reissues, Assignments. and Reports
on Intring ments of Patents. All business intrusted to
them is done with specialcare and promptness, on very
réasonable terms

A ya.mtpmet, sent free of charge, on application. ¢con-
ull information about Patents and how to pre-

oure them, directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
:gxunems. Rejected Cases, Hints on the Sale of Pa-

‘W e also send, free of charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 64 F Street. Pa.

oific Building, near 7th Btreet, Washington, D,

Sand or grit ot any kind will not injure the seat.
i Y111 v not have Lo lake them off to repair them.
4. They can be repaired by &n,

tight, except by regrimding, which is expensive if done by

JENKINS BR@S., 71 John St., N. Y.:

{ mechanic ip & few minutes.
5. ‘FPhe clasticity, of the Dise allows it te adapt itself to an imperfect surface.
In Valves having ground or metal seats. should sand or grit get upon the seat, it i8 impossible to make them

hanmd, amd If done by machine 300m wears eut the valve.

and in most cases they have to be disconnected from the pipes, "often ¢osting bere than a new valve, The Jenkins
Discs used in these valves are manufactured under our 1580 patent, and will stand any pressuse of steam, olis, or acids,

105 Milk 8t.. Boston;

13 So. Fourth St., Phila.; § Dearborn 8t., Chicago.

cl
oo Wisosts

THE IRON AND COAL DISTRICTS.
of Alabama.—An interesting paper, with map showing :
the position of the mineral districts of the State. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
6400. Pricel0cents. Tobehadatthisofficeand from
all newsdealers.
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ey h!IlIINIIIE':
CEO. W. MARBLE, Sole Manu-
facturer of THE ACMK WRENCH.

The best made, all steel, and warranted, § sizes.
28 to 33 South Canal Street. Chicago, U, 8. A

Mention 1_.hls paper.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, I’rice 10cents. To be had at this office

and ot all newsdes.lera. -

I PRICES e
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GOLD MINING MACHINERY, . —DE.

aeription of seme new mining plunls eopatroeted in
Bowrlana Tor uan in the Tranavaal, Austrin and Hangary.
With 10 fizures. Contalned in SCIENTIFIO AMERICAN
BUTPPLEMENT, No, 5493, Prio [ To bo had ut
thiy olfice und from all newadenl:rs.

ands.

MAGIC LANTERNS.

OUR PETRILEUM LANTERNS HAVE THE FINEST I.ENSE‘;

powrnruq.' WHITE LIGHT.
: CHOICE STOCK OF
o VIEWS, CULGRETJ

RAILS FOR STREET RAILROADS.—
per by A. W. Wrlght, C.E., discussing the compar-
at ve value of iron and steel as materials ferstreet rail-
road rafls. Contmned in BCIEKNTIFIC AMERICAN BUP.
PLEMENT, Ne.
office and

from alft new sdeaters.

Address JOHN A, ROERLING '8 BONS, Manutactur-
ars, ‘Urentow, N, J., or 117 Liverty Btreet, New rork.

W heels and R{}pi’ Tor aonveying power long distanaces.
¥ Bend for eircular.

Best in prin

simple,

GAS ENGINES

)dpla, workmanship, and materials.
An uncqualed small Metor adapted to all uses.
‘When the motor is not at work, t
wafe, Bﬂmomlcnl,
Four sizes: 1 H. P., 3 H. P., 1 m

These Engines are es)

ense of running it ceases.
nrn le. Noextralnsurance.
man power, and Dental Engine.
ruited far Gasoline Gas for country use.
or IQustrated

ciall
Send

ECONOMIC GAS ENGINE COMPANY,

OMce and Salesrooms

3242 DEHIY ST, W.X,

FOR SALE fa:cniSucicn; ﬁ%‘.‘.‘é‘i'e‘,'“:‘.i.‘i:

AB L >\!'.|.

omm Keog
I.Eml_.rl BWE K -N-'lt

Steam' Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market,

A Large Lot of 2, 3 and 4-H. Engines
With or without boilers, low for cash,

B. W. PAYNE & SONS,

Hox 15, Elmira, IN. X.

USED kND RECOMMENDED by MEissonIER, KAUL-
BACH, VON Prroty, GABR. MAX, and the most emi-
nent artists throughout the world. The

Johann Faber Siberian Lead Pencils.
None genuine unless stamped JoHANN FABER. Forsale
by all stationers and dealers in Artists’ Materials.

QUEEN & CO., PHILADELPHIA,
Gonoul Agents for the U. S.

Phisto Emm NG Cé

07 PAHK PLACE.NEW YORK

U TENWGRAVIAG FOR nu_'_ﬁmsnr.nr
. YERTIS

steam Englnes.

Portables; Agricultural, Stationary.
ALSO
Four-Driver Traction Engines|—
Manufactured by
WOOD, TABHR db MORSHEH,
Eaton, Madison Co., N. Y.

l"utal{)guas and Prioen n(-nt om upp}‘l(.ﬂti{m

Ant STE Y
e L LI pum.uc EXI-F‘BITIDI:‘S.
A pro L] 4 ST o TR e

Tagternn for Home Amuamtm:. 15! Gl

MCALLISTER, M Orkiind, 49 Na'u';’uau BTN

TENEKINS BRRIOS. VAL VES.

THE ENDORSEMEXT OF FIRST-CLASS ENGINEERS AND MECHANICS THROUGHOUT THE COWKNTRY has fully de-
monstrated these valves to possess the following advantages over all other vnlvcs now in use:
1 A perfectly tight valve under any and all pressures of ateam, oils, or gases

Price 10 cents. To be had at thls

We are prepured to furnish the finest ality of
THROEGH PUNCHES and DIES for ‘*1 LTAL
“ 1R K, for the manufacture of which we have un-
%alled Tucilities. Henry Disston & Sons. Incorpornted.
bing Department. Frunt & Laurel Sts., Phila., Pa.

THR ANCRICANBELL TELEPHONE 0,

95 MILK ST. BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

FOOT POWER

TOOLS. MACHINERY,

Scroll Saws, Saw Blades, Carving
Tools. Lathes, Formers, Mortisers,
Planes, Bits, and all TOOLS used
in House Building, in the Shop and
Factory, or on the Farm. Send 4c.
instamps for post eou large illus-
trated catalogue. sl ing reduced

rices on Tools, etc. Do t buy un-

il yousee our list and prices. .

J. WILKINSON CO.

77 State Street, Chicagos I1l.

OF THE-

Scientific  Qmervican
The Most Popnlarlg:i]:utilﬁzs?.aper in the World.

Only $3.00a Ygenr, includi ng Postage. Weekly.

Numbers 0 Year,

fl‘his widely clrcnlmed and splendidly 1llustrated
: paper is published weekly. Every number contains six-
: teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Muacbinery
. New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy. Photograpby, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMNERICAN a popdlar resuine of the Dest serentifte in-
formation of the day; and it is the aim of the publishers
to preeent it in an ettractive form.. avoiding as much as
possible abstruse terms. To every intelligent mma,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress In
every community where it circulates. .

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt of three deollnrs by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs. —One extra copy of tbe SCIENTIFIC AMERT-
CAN wili be supplied gratis for every club o f five subscriders
at $3.00 each; additional copies at same proportionate
rate.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
: of envelopes, securely sealed, and correctly addressed,
seldom goes astray,but is at the sender’s risk. Aad-
dress all letters and make all orders, dralts, etC., pay-

ableto
MTITIT & CO.,
361 Broadway, New York.
T EX

Scientific American Supplement.

This is a separate and distinct publication from
THyx SCIENTIFIC AMERICAN, but isuniform therewith
in size, every -number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is publisbed
weekiy, and includes a very wide range of contents. It

USEFUL BOOKS.

Manufacturers, Agriculturisis, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional

men, of all classes, need good books in the line of
their respective callings. Our post office department

permits the transmission of books through the mails

at very small cost. A comprehensive catalogue of

useful books by different authors, on more than fifty

different subjects, has recently been published for

free circulation at tbe office of this paper.
classified with names of author.

Subjects
Persons desiring

-a copy, have only to ask for it, and it will be mailed :

tothem. Address,
MUNN &, CO., 361 ]h'otulwuy, New York.

OR WRITE
TC UJS FOR PRICES
PatenT
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VanDozen's

(SEOLE MANERS
NCINMNATLL

RUBBER BELTING PACKING, HOSE,

AND ALL OTHER KINDS OF

RUBBER GOODS,

——FOR—

MECHANICAL and MANUFACTURING PUBPOSES.[—
The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.
New York, Chicago, San Francisco, Toronto,

© 1888 SCIENTIFIC AMERICAN, INC.

ts the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, FPhotography.
aechnology, Manufacturing Industries, Sar.itary En-
gineering, Agriculture, Horticuiture, Domratic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
und valuable information pertaining to these and allied
subjects is given, the whole profuselyillustrated with
engravings.

The most impertant Ensineering Works, Mechanisms.
and Manufactures at home and gbrosd are represented
and described in the SUPPL.LEMENT.

Price for the SUPPLEMENT for the United States and
' Canada, $5.00 a year, or one copy of tbe SCIENTIFIC AM-
ERICAN and one copy of the S UPPLEMENT, both mailed
for one year for $7.00. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.
Publishers SCIENTIFIO AMERICAN.

To Noreign Subscribers.—Under the facilities of
the PostalUnion,the SCIENTIFIC AMERIOAN i8 nowsent
by post direct from New York, with regularity,to sub-
scribers in Great Britain. India. Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia. and all other European States; Japan, Brazi), and
all States of Central and South America. Terms, when
sent to foreign countries, Canade and Mexico, excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold
forboth SCIENTIFIC AMERICAN acd SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
-2 hy vostal or express money order, or draft to order of
MUNN & CO.. $6¥"Broadway, New York,

PRINTING INKS.

HE ‘‘Scientific American™ is printec with CHAS
- . ENEU JOHNSON & CO.’S Tenth and Lom-
bard 8ts,, Phila.,and 37 Rose St., opp, Duaze 8t., N. Y,
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