
Inside Page. each inserljon - .' - ,,:i cents n line: 
Back Page, each in"ertion • • •  $1.00 a line. 

The above are charges per agate lIne-about eight 
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ment, as the le,t,ter press. Advertisements must be 
received at publtcation office as early as Thursday morn
ing to appear in next issue. 

FmB AND W.lTER-PROOP Bun.nING FELT. 
FIRE-PROOF PAINTS, STEAM PAOKINGS, BoILER 

COVERINGS, ETC. 
Samples and de8criptivePrice List free by mail. 

:II. W. JOI!NS ).1'1'0: CO., 8714AIDEN LANE, N. Y • 

CHICAGO. PHILADELPHIA. LONDON. 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting letters to the editor of the SCIENTIFIC 
AMERICAN on the question of the speed of ice boats, de .. 
n:onstrating how and why it is that these craft san 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To tie had at this01llce and fromall newsdealers. 

T�E 

"ACME" 
Automatie Safety Engine. 

�� �'k5 e�%�"elr�
w

No dM:vw� 
noise. Cheap, reliable, economical 

Rochester Machine Tool Works, 
Rochester, New York. 

$10.00 to $50.00 Mff;7Plj�t: 
ness. Mn�ic I.anterns and Vjews of popular subjects. Catalogues on application. Part 1 Optical, 2 Mathematical, 3 Mete()rol08ica1, 4: Magic lJanterns, etc. L. MA N A !'!8E, SS MadIson !»Itreet, Chicago, III. 

ARTESIAN 
Wells. Oil and Gas Wells,drilled 
fl ���:�� ��fsod!��uIig::2 
��Yf�:� c��m�z:�:����� I 
able Horse Power and Mounted Steam Drilling Machines for l00� �o 600 ft. Send 6 c e nts forillustr8�ed 
cata.logue. l'iCl'ceWellExcRvatorCo. New York. 

INTERNATIONAL iNSTITUTE fOR 
Liquefieu Carbonic Gas. 0. BRUNLER,8i>7 Broadway, New York. 

PULLEYS. 
Order from our "Special List." 

THE JOHN T. NOYE MFG. CO., 
:BUFFA..L<>. :LV. Y. 

��. A. • .  ��:EL:EL:rs. 
1·l'ovldenC!e.It.. J. (J-nrk 8t.) Sixminutes'walkWestfrometatioD. 

Orllllnal and Ih,ly lIuilde .. 01 Ille 
HARRIS-CORLISS ENCINE 

. With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User'" 

Manual . By ". W. HIli, M.E. Price $1.25. llENTION THIS P APED. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi

cat!on of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In thi.line of business they have had jorty one years' 

experie'nce, and now have 'Unequaled facilitie8 for the 
preparatmn of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Rei3sues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con-
���n�n

lh��\ incfi�����osn 
c����n��:e

L�b:1s? ���yi.�l{t�: 
DeSigns, Patents, Appeals, Rf)issues� Infringements, AR-
8ignments, Rejected Cases, lIints on the Sale of Pa
tents, etc. 

We also send, .free of charge, a SynOPSIS of Foreign Paw 
tent LaWBt showing the CORt and method of securing 
patents in aU the principal countries of the world. 

DlUNN &: CO., Solicitors of Patents, 
a6l Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa
CiflcBuilding, near 7th Street, W ... hington, D. C. 

pURE CLEAR WATER 
FOR 

• • • 

ETC. 

UNQUALIFIED SUCCESS OF THE HYA'IT PURE WATER SYSTEM, 
NOW IN OPERATION IN THE CITIES OF 

CHARLESTON, W VA. SOMERVILLE AND RARITAN, N. J. BELLEVILLE, ILL. 
RICH HILL, Mo. TUNKHANNOCK, PA. 

Adopted by the following since October 1, 1886. 

CITIES AND WATER-WORKS. 

ATLANTA, GA., 
CHILLICOTHE, Mo., 

Capacities, from 500,000 to 3,000,000 gallons 
BEATRICE, NEB., 

NEBRASKA CITY, NEB., 
HUNTINGTON, W. VA. 

daily. 
RALEIGH, N, C., 
EAU CLAIRE, WIS., 

ALSO THE FOLLOWING PROMINENT MANUFACTURERS, ETC. 
Capacities, from 10,000 to 2,000,000 gallons daily. 

M. & W. H. Nixon, Paper Mfrs. (duplicate order), Phila
delphia, Pa. 

�;::I�;:{J;;:An,,1f. f;,"i i��
pl�;�e %�e;k�t"en��:;�Yja��: 

son ville, In. 
Joliet Steel Works (duplicate order), JOliet, Ill. 
Lustral Oil Co., Elizabethport, N. J. 
Bradley & Co., Agricultural Imflements, Syracuse, N. y, 
�e�io�I�\�%�n(�?cta��*"lo'n.1t�s:.s City, Mo. 
A. H. Andrews & Co., ]'urniture Mfrs., Chicago, ill. 
North Chicago Rolling Mill Co., Chicago, Ill. 
James Martin & Co., Dyers. Bleachers\..�tc., PhUa.) Pao 
C. T. Raynold" & Co., Paints and Oils, ",. y, City, 
rl:;ii!f:'%!O�i

�i���e�\
e

"s;;��' �efining Co .• Jersey 
City,N.J. 

UNLIMITED IN CAPACITY-RESULTS GUARANTEED. 

ESTIMATES FURNISHED ON APPLICATION. 

THE NEWARK FILTERING COMPANY, TRIBUNE BUILDING, N. Y. 

SUPPLIES FROM 
HYDRANT PRESSURE 
l��i�:�:

s
ti6�

w
if����g 

Church Organs, running 
Printing Presses, SeW'ilng 
MachiJne8 m Households 
Turning L a th e 8, Scrod 
Saws, Grindstones. Coffee 
Mills, �ausage Machines, 
F e e d  C u t t e r s ,  ElectJri< 
Lights, Elevators, etc. It 
needs Uttle room, no tiring 
up, fuel ashes, repairs. en .. 
�:��r:TE!���:ooc:r

n�e:�i 
���j,acr. st ':,��;\e�'lii ���� 
:to�Ylfl��j

s
��

e
400{b. ';�!�� 

�����������Us�u;;ir) �e;�hi!a:�S 4 -horse power, and 
:: UJ> to 10-horse 

for circular to Newark, N. J, 

{>-. BLAKE'S IMPROVED PIPE HANGER. 
. ,  . IT IS THE CHEAPEST AND BEST HANGER IN THE MARKET. 

, ",' . It saves many expensive Blacksmiths' Johs. Can he attache<l to pi e when in 
position. Expansion alwaY$ provided for. Cheap because it is simple, �itch lines 
of mains easily obtained. No troublesome screws to adjust, 

:T:ElNE:I:NS BE.OS.. SOLE .A.GEN'I'S. 
"1 JOHN ST., NEW YORK. J 3 SO. FOUR'l'H ",'I'., PHILA. "9 KII,BY !»IT., BOSTON. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, 1i9. price 10 cents. To be had at this 01llce 
(diu of all newsdealers. 

Address JOHN A. ROEBLING'S SONS. M"!!uI1",,tur-
ers, 'l'renton, N. J., or 117 Liberty Street, New 

Wheels and Rope for COnveying power long 
Send for circular. 

M ICRDSCDPES 7elescope8, SpeC!ucles,Barcmk. 
ters, Th6rmometer8, ,,photo. 9!f'1!.?iic Outfits for Amateurs, Opera Glasses, &:C. 

W.H.W ALln"LEY & CO.succe8soratoR.&J. 
Beck. Philadelphia. Illus. Price List free to lillY address. 

'!! ROP FORGING 11111 

g�-,. �. 
BILLINGS IX SPENCER CD, .'" t� HARTFORD CONN. • -<'fi 

Horizontal and Vertical. 
Dr e dgin2' M achinel'Y, 
Floul', l'owdcl', Slute nnd 
Flint IUilllUachinel"Y, TUI'· 

::<S�=7-.oSj";z;;l!�"""bine WaIN' Wheels • •  

YorkMfgCo.,York,Pa. U.S.A. 

PURA 
BY NATURE'S PROCESSES 

Turbid Water Made Clean, 
Mntter in !"iiu!iipension 
ud O RGA NIC a n d 
emi·", .. luble El e. 

ments removed. 
Hard Water nIade Soft. 

c��esP�?;:t�' :��]:es���28
, 

plied and Results 
Guaranteed. 

Scale In Bollers AvoIded. 
Cel"t�.aQQe,a.to the 

Send for ViJrc'Ulars and Estimates. 

'UlY people 
for all 

NEWARK FILTERING CJO., NEWARK, N. J. 
TRIBUNE BUILDING, NEW YORK. 
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I THt AMtRI�AN �tLLTtLtrH�Nt ��, 
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 thprefor. 

S AWS Wanted 50,000 Sawyers and SA W S Lumbermen to send us their 

A full address for a copy of Emerson's � Book A of !»I A W!'i. We are first to introduce NATUR· 
AL GAS for heating and tempering �nws 

Wwith wonderful effect upon improving theirw quality and toughness, enabling us to reduce 
prices. Address S E1UEU!»ION, !»IlUITH & CO. (Ltd.), S Beaver Falls, Pa. 

OF THE 

$ dttdifit "mtrintu 
FOR lSS6. 

The Most Popular Scientific Paprr Iu the World. 

Only $3.00 a Vear, inciudinl< I'ostage. Weekly. 
�2 �uIlJbf'r� a Yen.'. 

Thill widely ci .. cul ated and splendidly Illustrated 
paper is publis]:ed weekly. Every number contains six
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries, 

representing Engineering Works;. Steam Mtlchinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
ChemistrY,1Clectricity Te legrap hy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History. etc. 

All (:Ias"es of n .. ader" find in the SCIENTIFIC 
AMERICAN a popular resume of the best SCientific in· 
formation of the day; and it is the aim of the puhlishers 
to present it iu an attractive form. avoiding as much as 
pOssible abstruse terftts. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it Circulates. 

Tel"lUS of Subscri plioll,-One copy of the SCIEN .. 
TIFIC A!'JERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber ill the United States 
or Canada, on receipt of three dolhu's by the pub
lisbers; six months, $1.50; three months, $1.00. 

Cluhs.-Onc extra copy of the SCaNTIFIC AMERI
CAN will be supplied gratisjor every club oj Jive SubSCTibers 

at $3.00 each j additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, 01' 
Express Money Order. Mont'�y 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 

IN::CUNN &; CO .• 

361 Broadway, New York. 

_ _ ____ 'I!� _________ _ 

Scientific American Supplement. 
This is a separate and distinct publication from 

'rHII: SCHJ:\T IFIO AMERICAN� uut is uniform therewith 
in Size, every number COntaining sixteen large pages. 
r.L'ID: SCIiCNTIFIC Al\Il1.:RICAN SUI>PLII;MI':]\;�' 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, Gecloe;y, MineraJogy, 
Natural History, Geography, Archreology. Astronomy, 
Chernistry, ElectriCity, Light. Heat, l\lechanica] Engi ... 
neering, Steam and Railway Engineering, �Iiningt 
Ship Building, Marine Engineering, PhOtOgr:lpby, 
Technology, Manufacturing Jndustries, Sanitary En ... 
gineering, Agriculture, Horticulture, Domestlc 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 EnoJineering Works, �Iech!lni'ms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLKI\fI£l\"l'. 

Price for the SUPPLKMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM. 
EHICAN and one copy of the SUPPLI�MI�NT, both mailed 
tor one year for $7.00. Address and remit by postal 
order. express money order t or check, 

lllUISN & Uo •. 3tH Broadway, N. Y., 
Publishers SCIENTIFIC AMEUICAN. 

'1'0 ",'ol'ei2'u �nbscl'ibe")ol.-Under the facilities'of 
the Postal Union, the SCIE:'\TIF'IC AMII;RICAN tsnow sent 
by post direct from New York, with regularity, to sub .. 
scribers in Great Britain. India. Australia. and all other 

P I P E C 0 V E R I N G S 
British colonies; to France, Austria, Belgium, Germany. 
J-tussia, and all other European States j Japan, HraziJ, 
Mexico, and all States of Central and South America. 
Terms, �hen sent to foreign countries, Canada excepted, 
$4, gol:i, for S CIENTIFIC AMIf.RICAN, one year; $9, gold, 
for both SCIENTIFIC AM�RICAN an:l SIJPPLEMENT 10t 
one year. This includes pcsta�e, which we pay. Remit 
by postal or express money order, or draft to order of· 

MUNN & CO.,361 Broadway, New York. 

'"'lIG�!&�!�p�T��.P&!!lJl!!����c��,�ISE·I��!�"t;�������� 
MASI!;EY, �ole Make.', 11l South Jefferson Street, Chicago, Ill. nard Sts" Phila., and 47 Rose St., pop. Duane St" N. Y. 
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