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AWdverfisements.

Indde 1’age, each insertion - -~ = 25 cents a line.
Back Page, each insertion - ~ - #1.1%) a line.

The above are eharges per agate hine—about eight
words per line. ’I‘his notice shows the width of the line,
and Isset in agate type. graviugs may head adver-
tisements at the same rate per agate line, by mea.sure-
ment, as the letter press. ‘Advertisements must
recelved at publication office as early as Thursday morn-
ing to appear in next issue.

A PLAIN BRACE, A RATCHET BRACE,
ADRILL BRACE, ALL IN ONE.

JIRILL Material, Style, Finish, Durability, in
A all respects this Brace is warranted to be

the best in any market. Sent by mail,

postage paid by us on receipt of $3.00.

‘Most Hardware dealers willfurnish it at

BRACE the same price. MILLERS FALLS CO.,

Z{o. 74 Chamber St., New York.

PULILEYS.

Order from our ‘Special List.”

THE JOHN T. NOYE MFG. CO,
BUFFALO, N. X,

GOL[ %0 RIFI.E

| 5 "EGHOTD
Just Half the

gy AT
-Caliber.
Factory Price! $ 2 01('1"3'5 CHAMPION
Luoe, b m. Ball-] Drg. efender Revolvers Bean'’s Pat ent Police
Goods, &c. Send & cents for Illusirated B ~-Fugaleinlogner

JOHN P. LOVEL}P 30XS, Boston, Mass. Estahiished

Address JOHN A. ROEBLING’S SONS. Manufactur.
ers, Trenton, N. J., Or 117 Liberty Street, New Y ork.

Wheels and Rope fox conveying power long distances.
Send for circutar. .

PUMPING MACHINERY.—BY E. D.

Leavitt, Jr. Historical notes on machinery for mine
pumping. Styles of pumps used in various well-known
mines. Direct acting steam pumps. Contained 1n 8cI-
ENTIFIC AMERICAN SUPPLEMENT, No. 49:2. 1ce 10
cents. To be had at this office and from all newsdeal-

BEFOHE-YOII BUYA BIGYGI.E

f any kind, send stamp to ‘d’
Dayton Ohlo, for Iarge Iﬂustrate Pric&
List of ligw an AND MACHINES.
8econd.-] ha.nd BIQYCLES taken in exchange.

BICVCLES Repaired and Nickel Plated.

SHEPARD'S NEW 560
Screw-Cutting Foot &athe.

ment.

o Foot and Power Lathas, Drill

i resaid,  Hepoll-saw  Attache

y macts, Chueks, Mandrela, Twiat
Drill, Doga, Cnlipets, sie,

§ Lathes on trisl Lnt,hea [F1]

» cad It catalogan nf Ontﬁt,s
for Amuaieyry or Aml 5

MACMEK

Contrestors and Buildery, Oahineﬂ[s.ker. nnﬂ
;l:;bbern in wood or etali) w, o A

vE 1o Shenin pOWET, ¢, by W —
Ing outhts of these machines, bin . . “,
Jower wnd save mrors monay than "
by any wther meana for doing theds
wor’k. Sold an trfal.  Fiostragod
Catalogne FREE.

W.F. & JOHN BARNES €O,
Addres; 1908 Rudy Bt.,, Roekford,

STEREOPTIONS

Our Petroleum Lanterns have the
finest lenses and the lamps are un-
wrivaled for powerful white light.
-Choice collection of views
colored and plain.

. Send for Catalogue to
QUEEN&CO.
PHILADELPHIA. PA,

924 Chestnut Street.
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I BRE

EIN _7‘.%' L.T}—‘h' 3

SILEMX FLINT

LITHOGEN PRIMER, WOUD STAINS

LR NEWMILFOKD (e
; Matpen LANE. MANUFACTIRE

0p FILLER >
BN @H IGATE [PAINT. Pd
<
4

AN FELDSPAR.,

E. & K. PATENT
T, . MASSEY, &ole Maker; 15 South Jefferson Street, Chicago, Ill.

Smm FOR CIRCULAR.

INTEHNATIONAL INSTITUTE FOR
Lique Carbonic_ Gas.

L, BRU NLER. 857 Bruad\my. New York.
JSUPPLIES

FROM
HYDRANT URESEURHE
the cliaipesl poweT KEOwED,
Invaluablo for piowing
Church Orgeng, Tunning
Prioting Creases, Sewding
uehiney dn  Houselalis,
Toiuiog T athes, Seroll
Bawe, riodstones, Uoffee
Mille, Hpusngo Machines,
Tead Cuttﬁrs Elegtric
Idghts, Blevators, ete. Tt
nr‘cda Ltrle roow, no Hring
. fuel. nshes, repalrs, tn-
xumer (-xp'ioslun ur dany
1o extra inrurgnce, no cna.f
Dills. I8 noimeless, HEBL,
compaet. stondy; wil worw
nt IIH) ressurn. of WRLGT

g 1.
ALr. fl
P cupacity \m o Brhirae
S, Bend for circular to

power. Prives fro
OTOﬁ GO., Newark, R. J.

THE BAGKUS WA

Blhh’s Celebrated Origina

BALTIMORE
FIRE-PLAQE HEATERS,
‘Fo warm upper and lower rooms.
6 handsomest, most economical
Coal Btoves'in the world.

B. C. BIBB & SON
Fouundry Office and Balesrooms,
39 and 41 Ligh;l gtreet
Muummnfmrac MaNTEa

e | T

B ARTESIAN

Wells. 0l andd Gas Wells, drilled
by sontract to n.:!};;‘lsmh from H
1o 3000 feat, Il.fsctll
and farnish evrything
to drlit and comtlete ranre. e
able Flores Power and YMounted
itearr Drilling Machinesforl®to
600 m Bcnd dcenta for Liluglrated

1E .
Plarce\ge“ ‘;:cavatorﬂn
MAOCHINERY,

E. & B. BOLMES,

ork.
E I | l E BUFFALO, N. Y.

BRAIDED PACKING, MILL BOARD, SHEA

CEH.ALMBIREB=\SFPENORN OC., FOOUm §E.

PIPE COVERINGS

Made entlrely of ASBESTOS,

Absolutely Fire Proof.
THING, CEMENT, FIBKE AND SPRCIALTIES,
8TEL &MT., N, ¥-

BBASS and COPPER GOODS

Seamless Brass and (‘E‘p ’!‘\zbi
Sheet Brass, etc. &‘gﬂ
s CO., 520A rch Street, Phllndelphh.

. .

91 John SereetyN. Y,

Usethe J ENKINS STANDARD P ACKIN G in the worst

Joint you have, and if, after following directions, it is not :

what we claim, WEW LI, REFUND THE MONEY.
Our “ Trade Mark” is stamped on every sheet. None

gennine unless 80 stamped. . Send for Price List.

JENEKINS BROS.,

79 Kilby Street, Boston,
13 So. Fourth Street, Phila,

TEXIXRE
“ACME”
Automatie Safety Engine.
res?& and 4 horse power. Always

No engineer. No di: [s]
noise. Cheap, reliable, economical

Rochester Machine Tool Works,

MACHINERY AND FDUO;&TION —A
stura by 11, B W mond, po nt.in?w nLer-
$Ha #YOLlnt! st tnth
gmwﬂ\ of natursl forms n the vieble word, and thp
deralunment ACGRYTRIC AMEITCAN SUPDLEMENT, No,
F25. Prive 10 conts. To be had st thin offtceand from
ull newsdealers,

wonx. A. HARBIS
P’rovidence, K. 1. (l'an 8t.) Slxmlnmt‘wnlkWonho station.
Original and Only Builder ot the
HARRIS-CORLISS ENCINE,
With Harrie’ Pat. Improvements, from 10 to 1,000 H. P
8end for copy Engineer's and Steam User's
Manual. ﬂy J. W. Hlil, M.E. Price$!.25.

MENTION m PAPER

PATENTS.

MESSRS. MUNN & C(., n goanection with the publi-
catlon of the Srrmmrrrq&'nrm\r, continue to ex-
amine improvements, and % a0t as Solicitors of Patents
for Inventors. :

In this line of business they have had forty one years’
ezperiencs, und now have wunequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparationof Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
onInfrl ts of Patents. All busi intrusted to
them i8 done with special care and promptness, on very
reasonable terms

hlot -
s BTt S? S o, applasion, oo
e then; directions concerning Labels,

Dealgns. Patents, A
signments, Rejecte
tents, etc.

Cu ks
peals, Ralssues, Imﬂngﬂmgnyg?xs;
Caseg, Hints on the Sale of Pa-

We also send, free of cRarge, a Synopsis of Foreign Pa-
tent Laws, sho' wing the cost an{innlll thod of se%.i)m?g
patents in all the principal countries of the world.

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

BRANCH OFFICES.~No. 622 and 6% F Street, Pa~
cido Building, near 7th Street, Washington, D. C.

.If\’ﬂrwwps!. ?'einmop“.

Rochester, New York.
PERA 8LASS

W‘l‘ﬂ'& Fhatograph

“. RS EF I S BTt uu

» s

Lokt fn,a to &1 ans address

AQUA PURA

THE HYATT PILTE]i Turld Weler Nate Coan |
= land OR

Mntter ln %}lste;li:ion

seml-holuble
ments removed.

Hard Water Made Soft.
Cities, Towns, Mills, Hotels,
and Private Housés Sup-
plied and Results
Guaranteed.
Ecnle In Rollera Avolded.

e R b Ry tlved
Armuu] Wamr Rm‘eu m nuy
city  will give the [;3

'or

IRFECY WATER
fﬁumu uu., NEW]IK, N J

srasdnmmnsk N

TRIBUNE BUILDI.NG. NBW YORK.
Wanted 50,000 Sawyers and

s AWS Lumbermen to seng-s their SAW s

full address for a copy ef Emerson’s £33~ Book

of 8. « We aretirst te intreduce NATUR-

AL GAS for heating amd tempering Saws

with wonderful effect upen improving their

quality and toughuess, evabling us to reduce
prices. Adidram

EMERBUI\, SMITH & 00. (T.1d.),
Benver Falls, Pa.

w
8

HOISTING ENGINES

LIDGERWOOD MANUFACTURING CO0., 96 LIBERTY STREET, NEW YORK.

and Bollers for every possible

New eatalogue ready.

road Bridges, Cars, Steamboat Decks,.
It is supplied ready for use, in rolls
with Asbestos Roof Coatings to Ainish,

men.

Asbestos Fire and Water Proof Buildi

176 Randolph 8t., Chicago. 170 North 4th

© 1886 SCIENTIFI

HIS ROOFING is the perfected form of portshie Boofing,
SIZ us for the past twemly-seven years, and 9 now
Factories, Foundries, Warehouses, Cotton Gins,

Liquid Paints, Fire Proof Pall:lgs.

. maittiots
in nse upon roofs
Chemical Works, Raifs
etc., in all parts of the world.

S

containing 200 square feet, and weighs

only about 85 pounds to 100 square feet.

It is adapted for all climates and can be applied readily by unskilled work-
Samples and Descriptive Price Lista free by mail.

H. W. JOHNS MANUFACTURING COMPANY,

S8OLE MANUPACTURERS OF

Feit, Steam Packings, Boiler Covcri
Colors In 0il, Vargnshes. etc., e

THG AMEALCAY B4 TLEPEONL 0,

95 MILK ST., BOSTON, MASS.

This Company owns.the Letters Patent
granted to Alexander Graham Bell, March
Tth, 1876, No. 174,465, and January 80th,
1877, No. 186,787.

Thetransmission 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.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to re the gelatine pad, ard also the anilineink.

ey wiver]

by which t o {'{1 wﬂ are made; how to apply the written
i letter to the ; how to take off ¢opies of the letter.
Contained in & LI]{.‘\ TIFTC AMERICAN SUPPLEMENT, NOQ.
438, Price 10 cents. For sale at this office and by all
I newsdealers in all parts of the country.

B R PIIJ i Frd&c:_r Tiews il]u:ultmg
ct f N otc.
“u;' §ide bgsr buﬁ ?al,-forca Eaz ha n!mo m?p’q‘ml
Lattirch tcr Amusement. 148 page Oatalogue free.
McALL!STER, Mfg. Optician, 49 Nassau St..N.V.
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Srientific Atevican

FOR 1886.
The Most Popular Scientific Paper In the World,

Only $3.00a Year, laciuding 'aatege. Weekly.
a umbers a Yenr,

This widely clrcululed and splendidly ﬂlustmt/ed
paper i8 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 Machinery
New Inventions, Novelties in Mechanics, Manufuactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SOIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day;and it is the aim of the publishers
to preasnt it-in an attractiveform, avoiding asmuchas
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis 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 oné year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of thiee dellars by the pub-
lshers; six months, $1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERT-~
CAN will be supplied gratis for every club of flve subscribera
at $3.00 each; additional copies at same proportionate
rate.

The safest way to remit is by Postal Order, Draft,or
H Ex ress Money Order. Money carefully placed inside

of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
H dress all letters and make all orders, drafts, etc., pay-

et A LTTFITIT & SO,
361 Broadway, New York.

o EN =

This 1s a separate and distinct publicatlon from
THE SQILNTINSC AMEEICAN, but 1§ unfform therewith
'ﬁ EC mxjwmm sixteen larRe pages.

HorEwr ERITAN SUPPLEMRExT I8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principai departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
: Natural History, Geography, Arch®ology. Astronomy,
Cheniistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, -Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given,the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
i and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States amd
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERIOAN and one copy of the SUPPLEMENT, 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.,
Pablishers SCIENTIFIO AMERICAN.

To Fereign Subscribers,—Under the facllites of
the Postal Union, the SCIENTIFIC AMERICAN 18 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, Belglum, 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 and SUPPLEMENT for
oneyear. Thisincludes postage, which we pay. Remit
by postal or express money order, or draft to order of
MUNN & (‘0 .. 381 Broadway, New York.

%RINTIN G INKS,

HY ‘‘Scientific Ameriomm™ is printed with CHA!
ENEU JOHNSON & CO.'S Ilg Tenth and Lousl

8t., Phlladelphla. 8illiter House, London.

C AMERICAN, INC

bard 8ts., Phila., and 47 Rose St., pop. Duane 8t,, N. Y,
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