
Inaide Paae. each inaertion - - - 1 Ii centa a line. 
Back Pase, each ,IUl.ertion - __ 111.00 a line. 

The above are charges per agate lme-about etght 
words per line. ThIs notice shows tbe width of the line, 
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ment, as the letter press. Advertisements must be 
recelyed at publication olllce as early as Thursday morn­
Ing to appear In nen issue. 

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

Material, Style, Finish, Durability, in 
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 will f urnish it at 
the /HIme price. MILLERS FALLS CO" 

:.0.74 Chamber St., New York. 

PULLE'YS. 
Order from our "Special List." 

THE JOHN T. NOYE MFG. 00., 
ElUFF.A.:E.tO. 1'11". 'Z". 

COLT_RIFLE 
JUlt Half the $1�2 5.0 ::'J".Jr'"'J.��r.�.�� Faetol'J Price I • ""'S'S CHAMPION 

Guna,Am.Bull-Dog, Defender Revolvers, Bean'. Pltent PolicE' 
Goods &0. Send 6 cent.s for Illudrated. S4:.PageCatatogae, 
�OHN' Pa LOVELJ..4I SOlS, Bo.tou, Mass. EstabUshedlStO. 

Address JOHN A. ROEBLING'S SONS. Manufactur. 
er., T.renton, N. J., Or 117Llberly Strellt, New York. 

Wheels and lWpe fo� conveYljJ.g power long distances. 
Send for circuiar. , 

PUMPING MACHINERY.-'-BY E. D. 
Leavitt. Jr. Historical notes on machinery for mine 
pumping. Styles of pumps used in various well-know n 
mines. Direct actlnlt steam pumps. Contained In 8CI-
::�t��
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ers. a· . BEFORE.vOU BUY A BICYCLE Of any kind. send stamp to A' W. C MP Dllyton1 OhIo, for large n1ustrate� l'ricl. 
I .. ist of NEW and SECOND-HAND MACHINES. 
Second·hand BICYCLES taken in exchange. 

BICYCLES Repaired and Nickel Plated. 

SHEPARD'S NEW .eo 
Serew·Cntttng Foot "the, 

STEREOPTICONS. 
Ou:r Petroleum Lanterns have the 
Jhtest lenses and the lamps are un­
'rivaled for powerful white light. 
,Choice collection of views 
colored aI!d plain. 
. Send for Catalogue to 

. :Q!!'�A�E���P· ,,\'::�====-9!14 Che8tnut Street. 

�DK_ .A._ �.a.EI..�][&. 
.·,."ldeuC!e. Ie. It (PurL; 8t.) Sixmlnutea'wa!kWeathomstation. 

O"iglnal and Only lIuilder 01 Ibe 
HARRIS-CORLISS ENCINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P Send for COpy Engineer's and Steam User's Manllal. By". W. HIli, M.E. Price SI.211. IBlfTIOlfmu PAPBR. 

MESSRS. MUNN &: C�'i':�ectlon with the publl­
catlon of the ScIENTIFI ,. CAN, continue to ex-
amine Improvements, and aot as Solicitors of Patents 
for Inventors. ,,>, 

In this line of businesS they have had fortll one 1/f4'r8' 
�. and now have .. ",quaZea faciliu.s for the 
preparation of Patent Drawings, SpeclllcatloDs, and the 
prosecution of Applications 10r Patents In the United 
States, Canada, and Foreign Conntrles. Messrs Munn 8& 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, ReissueS: Asstguments, and Reports 
on InfrIngements of Patents. AU buslnees Intrus� to 
them Is done with special care and promptness, on very 
re&8Onable terms 

A pamphlet sent free' of charge, on appncatlon. con­taining full Information about Patent. and how to pro­cure them; directions concerning Labels, COPyrights, De.sigDB, Patents, Appeals, R"lssues, Infringements, .As­signments, Rejected Caselr, Hints on the Sale Of Pa­tente,�tc. 
We also send, free Of charge, a SynOPSIS of Foreign Pa­tent Laws, showing the COAt and method of seCUring patents In all the prinCipal countries of the world • 

• lINN ok CO., Solicitor. ot Patenu, 
361 Broadway. New York. 
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ING ·GRIP WOODWORKERS' VISE. 
1'11"0 &OB.:IiI�:E1'IrGr. 

Eo & K.PATENT. . SEND FOR CmCtlLAB. 
MASSEY, !!Iole Maker,13 South Jefferson Street, Chicaso, III. 

Bibb's Celebrated Original 
BALTIMORE 

FlRE-PL� HEATERS, 
'ro warm upper and lower rooms. 

The handsomest, most e(.'Onomical 
OoalStoves in the world. 

B. C. BIBB &. SON 

, 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. 

THE COPYING PAD.-HOW TO MAKE 
and how to UBe; with an engraving. Practical directions 
how to prepare the gelatine pad. and also the aniline ink, 
by which the !:�Jlies are made; how to apply the written 
g>���tge��� ScIJ N��I�o 

A�.,i�g�o�ta�:�b
lt
e

N!i,ti:�: 43S. Price 10 cents. For sale at this officI' and by all 
newsdealers In all parts of the country. 

l�WltlfJJJI!U1(.t 
ev�'I. subject for PUBLIC 'EX IBITIONS, etc. 'I u::r A p1'ofttable business Jqr a man wilA a 4mGU capital. .a. so, 
Lanterns tor Home Amusement. 148 page CAtalogue /t:..u. 
MCALLISTER, JUg. Optician, 49 Nassau St.,N.Y. 

OF THB' 

� tieutifit �meritltu 
Foundry Office and Salesroomst 

89 and 41 Light Street. 
Baltimore, Id. 

HABBLEIZED SLATE HAl'I'rII:L& 
_&nd/or Olf'01llaro. 

FOR lSS6. , BAR R E L :.:��:::.:::-s, The Most Popular Seieutltle Paper ID the' World. 

BUFFALO, N. Y. Only 83.00 a Year, ineludlnl(l"olltaa'e. Weekly. 

PIP,E COVERINGS 
;)!I Number8 a 1'ear. . 

ThiN widely circulai;dand splendidly l1lustrated 
paper Is published weekly. Every number contains six­
teen pages of useful lnfOImatlon and a large number of 
original engraving. of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufnctures. 
Chemlstry,1l:lectrlclty Telegrapby, Pbotograpby, Arcbl­
tecture, Agriculture, Horticulture,Naturallilstory. etc. 

GOO'D'S 
SeamleRs Brass and Co_ Tubing, 
Sheet Brass, etc. MESCH ANT 8& 

. • CO., 520 Arch Street, Pbllade1� 

All Cla88e8 of Readera lind In tbe SOIENTIFIC 
AMERICAN a popular �'81/,me of the best eCientillc In· 
formation of the day; and It Is the aim of the publishers 
to...-t i�1n an attI"aCtlve1m'Dl, avoiding a8 much a8 
posstble abstruse terms. To every InteIllgent mind, 
this journal all'ords a constant supply of Instructive 
reading. It Is promotive of knOwledge and progress In 
every community where It circulates. 

T�:m 

"ACME" 
Automatie Safety EuginCl. 

�;drt� e��1���WWo dM.wa:J� 
noise. Cheap, reliable, economical 

Roehester Maehine Tool Works, 
Rocheater, New York. 

� .. ,' , 
Use the JENKINS STANDARD P ACKING In the worst 

joint you have, and if, after following directions, it is not 
what·we claim, WE WILI.lJ,EFulID THE MONEY. 

Our '''Trade' Mark" is stamped on every sheet. None 
geuJti.ne 'tnless ,so stamped. ,II7"Send for PrIce List. 

JEl-"T:&:'Z�& BR.OS •• 
Jtl John Street .. N. Y. '19 Kilb y  Street, BOIIton. 

Iii �o.,Fourth tlt;reet, Phila. 

AQUA PURA 

Matter in Su spenaion 
and ORGA NIC and 
Sem i-Ioioluble Ele­
ment8 removed. 
Hard Water lIIade Soft. 
c���r��:-J1J��s���!"' 

plied and Results 
Guaranteed • 

Terma of Subacrlption.-one copy of the SOIEN­
TlFIC AMERICAN wlll be sent for one 1Iear-02 numbers­
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of three dollara bY the pub­
Ushers; six months, $1.50; three months, $1.00. 

Cluba.-One extra copy of the SCIENTIFIC AMERT­
CAN wl11 be suppJled gratis for eve� clUb of j!1JIlIl'UbsCrlbet'B 
at $8.00 each; additional copies at same proportionate 
rate. , 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Monoy carefully placed Inside 
of envelopes, securely sealed, 'and correctly addressed, 
seldom goes astray. but Is at the sender's risk. Ad­
dress all letters and make all orders, drafts. etc .. pay. 
able to 

�"t:TNN � CO •• 
361 Broadway, New York. 

This Is a separate and distinct from 
THo: SolJwi'�IJ/'Ja A.ltItJiICAN. but 111 unttorm therewltb 

·-i.!�ii�(���t�;M'lII���'I;:� sixteen large pages. ' 
SUPPLEMENT 1s pubItshed 

TRIBUNE BUILDING, NlPW YORK. 
, 11. J. 

8 AWS Wanted fiO,(lll SawYera and SAW 8 LUmbermen to send us their 
tull address tor a copy of Emereon'. 117" Book A of SA Ws. We are first t.o introduce NATUn.- A 

AL GAS for heating and tempering Saws 

W��Ylt;'i:,derful e:..��� ��gli��P��vf�gre::lt��W 
prices. A 8 EME SllllTH & (l0. (J.rd.), 8 ' Beaver FaUs, Pat 

and BOilers for every possible 
duty. 

New catalogue ready. 
STREET, NEW YORK. 

mum ROOFING is the perfected form.·ol � Roofing, rn� hI '1 � us for the" past tweIdy-seven years, and is now in use upon roofs • 
Factories, Foundries, Warehouses, Cotton Gins. Chemical Works, Raitt road Bridges, Cars, Steamboat Decks, ,etc., in all parts 01 the world. It is supplied ready for use, in rolls containing 200 square feet, and weighs with .Asbestos Roof Coatings to finish, only about 85 pounds to 100 square feet. It IS adapted for all climates and can be applied readily by unskilled work­men. 

Samples and DeSCriptive Price Lists free by mail. 
H. W. JOHNS MANUFACTURJNO COMPANY, 

SOLE KANtJp4CTUu.a OJ/' 
Asbestos F.ire. and Water

. 
Proof Building FilIt; �team �acklngs, Boller Coyerl .... 

weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the prlnmpal departmenta of Science and the 
Useful Arts, embracing Biology. Gecloro', Mineralogy, 
Natural History, Geography, Archreology. Astronomy, 
Cbemlstry. Electricity, Light, Heat, M echanical EIlgl_ 
neerlng, Steam and RalIway EIlgineerlng, '.M1nlng, 
Ship BUilding, Marine Engineering. Photography, 
Technolo�. ManufactUring Industries. Sanitary EIl­
glneerlng. Agriculture. Horticulture, Domestic Econo_ 
my. Biography, Medicine, etc. A vast amount of fresh 
and valuable Information pertaining to these and a11led 
subjects is given, the wbole profusely lllustrated with 
engravings. 

TIuJ most impOf"tant Enoineering Woms, Mechanlsll1S. 
and Manufactures at home and abroad are represented 
and described In tbe SUPPLEMENT. 

PrIce for the SUPPLEM:ltNT for the United States RlId 
Canada, $5.00 a year, or one copy of the ScIENTIFIC AM_ 
ERIOAN and one copy of the SUPPLEMltNT. both maHed 
for one year for $7.00. Address ,and remit by postal 
order. express money order, or check, 

MUNN & Co., 361 Bro adway, N. Y •• 
Publishers SCIl1:NTIFIO AMERICAN. 

1.'0 J<'o''ehru Stlbacribel·8 .-Under the facilities 01 
the PoM1iIl Union, the SCIENTIFIC AMltRIOAN 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, Anstria, Bellf,lum, Germany, 
RUSSia, and all other European States; Japan, HraziJ. 
Mexico, and all States of Central and South Amerl.,... 
Terms, when sent to foreign countrl\ls, Canada I'xcepted, $4. gol:l. for SCIENTIFIC AMERICAN, one year; '9. gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMltNT for 
one year. This Includes postage, which we pay. Remit 
by postal or express money order. or draft to order ot 

MUNN & co .. 361 Broadway, New York. 

PllllVTING Il\TKS. BRANCH OFFICEB.-No. 622 and 624 F Street, Pa­
cllle Building, neat 7th Street, Waahington, D. C. 

LiqUid Paints, Fire Proof Paints, Colors In 011, VarnisheS; etc., . 
178 RandO lph St., Chicago. 170 North 4th St .. PhiladelphIa. Billiter HOIIse, London. 

mIlE "Scientillc Ameri<*" is printed with CRAS. .1. ENEU JOHNSON & CO. 'S INK. Tenth and Lom bard Sts., PhiJa., and 47 Rose St., pop. Duane St" N. Y. 
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