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Waverfisements.

Inside Page. each insertion - = « 75 cents a line.
Back Page, each insertion = - - 91.4M) a line.

The above are charges per agate hne—about eight
words per line. T'his notice shows the width of the line,
and. is set in agate type. Engravings may he d adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office asearlyas Thursday morn-
ing to appear in uext issue.

" W.L. DoucLAs
$3 SHOE.'

The only 83 SEAMLESS
Hhoe in the worid, with-§
out tacks or oails,
FI:lmst Lalg. (pcrfcu. fit, .3*-
and warrante ung’ress,
Euotton and  Lace, al Q’ j
styles toe, A styllrh 0
and dyrable as haee '3‘ p

FOR
BIMTLENWEN

[Name szd priss

om battom of nnak Bhos.]
W. L. DOUGLAS .2 H} SHOL 1= unex-
pelled for hcavy wear, [f noteold by your dealer
write W.L. DOCGLAR, BErockton, Muss.

~ USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me- 5
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 the office of this paper. Subjects
classified with names of author. Persons desiring

a.copy, have only to ask for it, and it will be mailed
to them. Address,
MUN]& & co., 361 Nlrendwny, New York.

PLIES TROM.
ANT PRESEURK:
the cheapest power known,
Invambie for -biowing
Chireh rEala, runmsing
Preagsen, Sewding
Hirusshali,
Lathes, Haroll
Saws, Grindslones, Coffes
¥illls, Favaage Machlnes,
Facd Cuttern, Fratric !
Ldghts, Hlevetors, ote. It .
nends ltta room, no Hring
up, Tuel, ashes, repairs, en. |
gioeer, explosinn, T delny‘ X
np extra inaurance, no coal
btlis. Ia nois neat,
compact, fteady; Wlh wurk
ut any pressure af waler
above 15 lb.; at 40 1b, pres-
A ER surghas4-horae power, and
capReity up to  lhoree
wrar.  Prices from $15 to $300.  Send for circusr to
THE BACKUS WATER MOTO+ CO., Newark, . J.

i1

A0 AMERIGAN BoLL TRLEPRON 0.

95 MILK ST. BOSTON, MASS.

MW.JOHN!

’
" ASBESTOS: S
PLASTIG STOVE-LINING.

One of the most desirable a ticles for the
bousehold ever produced. Easily lied
by any one at less than halfthe cost; o rick
linings, while it is far more durable. -
Only one half the thickness of ordinary
fl e-b ick is required, leaving more space
for fuel, Suitable for all hinds of Stoves,
Ranges and Furnaces,

Ready for use in 5 and 10 pound cans, alse
in Kegs and Barrels.

ASBESTOS COVERINQ.

For Furnaces, Furnace Pipes, etc.
Fire-Proof, Non-Conducting.—
38 per cent. of Fuel saved.
Descriptive Price List free by mail.-

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 forsuch
unlawful use, and all the consequences
thereof, and liable to suit therefor.

H. W. JOHNS M’F°G CO., COPPER TUBES.
SEETBRASE RRASSIR
87 MAIDEN LANE, NEW YORK. "
0BI0AGO, WEILADELFEIA, LOKDON, Mentinn this papar.

LYON &. HEALY 3

T e & Mo og Srs., Cchao.
wil! mail freq.thelr new y enlarged

Catalogue of Band Instruments
Usiforms and Egulpments, 400
Fine Iilustrations describiag every)
article required by Bands or Dru::
Corps, including Repairing Mate-
vials, Trimminge, v
Cumtains - I

ﬂ_m I, BNz 5 SIBTRIAK LEAD PERGIL.

USED AND RECOMMENDED by ME1ssoNtER, KAUL-
BACH, Von Pirory, GAB. MaX, and the most emi-
nentartists 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,
General Agents for the U. S.

NATUHRT'R PROCESKES
Purifying 150,064,000 Gale
loms IkRiiy.

Adopted hy TwENTY dif-
ferept CITIESand Towns, and
a T nm S4NH or more MANT-
(6, ete,, inthe Unit-

"'T.ﬂLl'“i Uwnudu, West Ln-

Alew and b‘suuth Americu.

Ha~ NEVEH FALLED.

Free from tiLegal Cumniicas

io
Recommended by Engineer
Corps, U.8.War Départment, !
and the lehest Authorities :
on Sanitation and Hydraulic
- Exifmeermv
esults Guaranteed.
For Circulars and Estimates
Adqdress

Address JOHN A. ROEBLING’S SONS, Manufactur-

HYATT PURE WATER COMPANY, ers, Trenton, N. J., or 117 Liberty Street, New York. . OF THR
TRIBUNE BuILDING, NEW Yonx SeVIYt{l efg}_sc?]%%g.? pe for conveymng power long distances. 5 ﬂicutifit qm Bri nau
e - - &
FOR 1887.

The Most Popular Scientific Paper in the World.

el STEREOPT bc g, Only 83.00a Yenr, including Postage. Weekly.
every m‘bject for P BLIC EXI-fIBlTTONs, 33 Numbers a Year.
n:,'..lyro ublebuﬁm.la}wa -manoqpml. A‘J’.w,

musemant,

This widely circulnted and splendidly illustrated
McAI.LIS'l'ER, lfs- Opticlan, 49 Nasaau [ N-Y-

paper is. published weekly. Every number contains six-
teen pages of useful information and alarge number of
original engravings of new inventions and discoveries,

WEITHYER PATENT FURNACE - representing Engineering Works, Steam Machinery
BOILERS OF EVERY DESCRIPTION. ' New Inventions, Novelties in Mechanics, Manufactures,

IDE Automatic Engines, Traction and Portable Engines | Chemistry, klectricity Telegrapby. Puotography, Archi-
STEADM ROAD ROLLERS. _tecture, Agriculture, Horticulture, Natural History, etc.

. : All Classes of Readers find in the SCIENTIFIC
Manufactured by Foundry and Machine Department,  snzrican a popular resume of the best sciéntific in-
HaITsturg, Pa., U. S. A.

formation of the day; and it is the aim of the publishers

- to present it in an attractive form, avoiding as much as
possible abstruse terms. To eévery intelligent mind,
. this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulutes.

Terma 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 Statea
or Canada, on receipt of three dollars by the pub,
lishers; six months, $1.50; three months, $1.00.

‘Clubs.—One extr:i copy of the SCIENTIFIC AMERI-
CAN will be supplied gratis forevery clubof flve subscribery
at $3.00 each ; additional copies at same proportionate
rate.

The safest way to remit is by Postal Order, Draft, ot

- *
T

ISHING CO 4

NewMILFoRD.Com R
ANE. MAN'”'\F.UHLH

1

] . SAT R PPAINT
HOGEN PRIM }:_R wW OOD STAINS
CSILEX FLINTAWFEFELDSPAR.

FAMPHLET GIVING DIRECTIONS FOR_FIN/EHING HARD WaoOO FREETO ANYADDF?E_SS.

$5[II]P il lllll

.To competent Business Men accepting exclusive cll

ency for sale of our NA'TTONA L, A U’I‘OMA'I‘I

AMNAVING GOVERNORS, Required by all
ﬁ‘a" consumers. Save 33 per cent. in Gas Bills,

hey njualize the pressureat meter. Secure a steady

aud increased illumination, insuring pertect combustion
of the gages, and a pure and_ healthful atmosphere.
Prevent the disagreeable whistling, blowing, and amok- .
ing ofburners, remed{uuz freg uent da.nger from fire and -
expense of broken globes ver 8,000 in service. In-.*
dorsed by highest Mercautlle Corporate and Expert
Authorities. Ageuts clearmgssot)per month. Address

THE UNION NA INA L. GAS SAVING CO.,
744 BRDADWAY, NEW YORK.

CHANDLER & FARQUHAR
177 Washington St.
BOSTON.
New England Agents for

BARNES’ FOOT POWER MACHINERY
AND DEALERS IN
Machinists® Supphen ofEveryKind

Send two stamps for illus. catalogue

PATENTS.

MESSRS. MUNN & C@O., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

In this {fne of basiness thuey have had forfy-one peaty

¢, and now have UAepieled faed for the
preparation of Patent Drawings, Specifications, and the
grosecnmon of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. aiso attend to thepreparation of Caveats, Co| rlghta
for_ Books, Labels, Reissues. Assignmnents, and
on Infringements of Patents. All business Iutrusted bo
them is done with special care and -promptness, on very
reasonable terms.

Pam hlet sent free of charge, on applicatlon. con-
taining full information about Patents and how to ro-
cure them:; direations concerning Labels, Copyrig!
Designs, Patents, Appeals, Reissues, Infnngemeuts, Au-
signments, Be;ected Cases, Hints on the Sale of Pa-
temte, etc.

We also send, freeof charye, a Synopsxs of Foreign Pa-
tent Laws, showing the coat and method of securing
patents in all the principal eountries of the sorld.
MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.
BRANCH OFFICRS8.—No. 622 and 64 F t.rBet. Par:
ol8c Building, near 7th Stroet, Washington, D. C.

JENKINS BROS8,, 71 John 8t., N.Y.; 105 Milk 8t., Boston;

Express Money Order. Money carefully placed inside
of envelopes, securely sealéd, and correctly addressed;
seldom goes astray, but is at the sender’s risk: Ad-
dress all letters and make all orders,draits, etc., pay-

able to
DMLTITIT & CO.,

Ws.nted 50,000 Buwyers and

s AWS Lumbermen to send us their SA-W s

A fulls::‘ddress for a cipy of Emerson’s §$3- Boo)

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effi- i
iency. Needs no care or skill; cannot

. Weare flrat to introduce NATUIL-
AL GAS for heating and tempering Saws

t of order; has no movmg parts.
with wonderful effect upon improving their get ou A
wt]uallty and toughness, enabling us to reduce I'nstaﬁ‘.}ar?e%ll)lg}zitxofllpgviv}eff&;l:al;g.rendy, 361 Broadway, New York.
prices. : ilable, wherever steam pressure can

ddr
s EMERSON, SMITH & CO. (Ltd.), TEL B

Ava
be had for pumping any kind of ligquid

B Falls, Pa. " " H HH H
o caver Falls, Pa- ™ | Gt rmna.ease | Soientific American Supplement.
| ties from 000 gallons uur

This is a separate and distinct publication from
THx SCIENTIFIC AMERICAN, but isuniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents 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, Archseology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
! 8hip Building, Marine Engineering, Photography,
i 'aechnology, Manufacturing Industries, Saritary En-

! 88 Routh Canal Street, Chicago, .
I oS- H' STILL, Tllbury Centre, | gineering, Agriculture, Horticuiture, Domeatic Econo-
On receipt of two 2 cent - Y, Biography, Medicine, etc. A vastamount of fresh

EEATI i E FRE El stamps we will send,. 8nd valuable information pertaining to these and allied

postage paid, to any address, a sample A merican j subjects is given, the whole profusely illnstrated with
- Film Negative and full description of the newly per- | engravings.

fected process of making film negatives. . The most important Enjgineering Works, Mechanisms,
The Eastman Dry Plate & Film Co, HosheatepndlXs - and Manufactures at home and abrosd are represented

JENKINS BROS. VALVES, vt s S

Price for the SUPPLEMENT for the United States and
- p G " ¥ has full Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
HE ENDORSEMENT OF FIRST-CI.ASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has de- i
monstrated these valves to possess the following advantages over all other vulves now in use: v BRICAN and one cop’_y of the SUPPLEMLNT, .both mailed
1. A perfectl¥ ticht valve under any and all pressures of steam, olls, or gases for one year for $i.00. Address and remit by postal
2. 8and or grit of any kind will not injur the seat. order. express money order, or check,
3. You do not have to take them off to repair them. UNN & 361 B d N. Y
4 They can be repaired by any mecharic in & few minutes. __MDUN Co.. 361 Broadway, N. Yo
he elastictty of the Disc allows it to adapt itself to an imperfect surface. Pablishers SCIENTIFIC AMERICAN.
In alves having ground or metn.l seats, should sand or grit get upon the seat, it is impossible to mkke them
tlght, except by regrinding, which is expensive if done by hand, and if done by machine s0on wearsout_the valve.
and ih most casesthey have to be disconnected from the pipes, often costing more than a newvalve. The Jefikins
13ince used in these vizlvirare manufactured under our 14} patent, and will stand any pressurs of steam, ofls, oF acide,

13 8o. Fourth 8t., Phila.; 54 Dearborn 8t., Chicago.
Xtile Machinery,

Shafting and Gearing, Textile Machinery, |

McINTOSE, SEYMOUR & CO.
AUBURN, N. Y.

Automatic Cut-off Engines.

8 to 300 Horse Power.

Economy in Fuel l" ayumpiisn, Close Regaiation, Great Dumbﬂl-
fy and ®imblicity, Perfect Warkmsuship and I es ln.

Unrivaled in thesa quwtlea our %{nu ire sultsble tor all Hm pe-

rtaly where high spced and difen Tvice are required, as o e am:rfc light.

plants, relling mills, etc, Send for illustrated catalogue, o

State for what purpose wanted a,nd send for

of “Pumps.” = Van Duzen & Tift, Cincinnnli, 0.

CEOQ. W. MARBLE, Sole Manu=
facturer of THE ACME WRENCH,

8 A.

The beet%madc all pteel, and warrunied, B sizes.
A NTED — Machine for turning Woodeu Bowls.
Second-hand or new; complete. A ddres

DIAMOND DRILL CO0.

BIRDSBORO PA .
SAANT THS,OF DIAMONG DRILLS
FOR ALLRINGS OF
— ROCK BORING.—

8
Ontario.

To Koreign Subscribers.—Under the facilities of
. the Postal Union, the SCIENTIFIC AMERICAN is now sent
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, Bragil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold"
for both SCIENTIFIC AMERICAN anl SUPPLEMENT for
one year. This includes postage, which we pay. Remit
t¥ postal or express money order, or draft to order of

" MUNN & (O.. 361 Broadway, New York,

PRINTING INKS,

‘“Scientific American” is printed with CHAS
ENEU JOHNSON & CO.’8 INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp, Duane St.,, N. ¥

THOS. WO0D & €O,
22d and Waod %ta.,
Philadelphia, Pa,
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