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AQUA PURA! 
:BY NATURE'S PROCESSES 

Turbid Water Made Clean. 
Matter in Suspension 

a n d  ORGA NI C a n d  
�e m i-�o l u b l e  El e ­
ments rellloved. 

Water Made Soft. 
Cities, Towns, Mills, Hotels, 

and Private Houses Sup­
plied and Results 

Guaranteed. 
Seale in Boilers A voided. 

rl',"vo per cent. added to the 
Annual Water Rates in any 
city will give the people 
PERFECT WATER for all 
time. 

Sem4 jor Virculars ana Estimates. 

NEWARK FILTERING 00., NEWARK, N. J. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver­

tiSing medium cannot be overestimated. Its Circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and 'rerrito­
ries, and is read in all the principal libraries and reading 
rOOOlS of the world. A business man wants something 
more thlin to see his advertisement in a printed newsM 
paper. He wants Circulation. This he has when he 
advertises in the SCIENTIFIC Al\IEHICA!\'. And do not 
let the ad'vertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a sIlliLll Circulation thJln is alLowM 
ed on the SCIENTIFIC.AMEJlICAN. 

li'or rates see top of first column of this page, or ad­
dress 

nUNN & CO., Publishers, 

361 B roadway, New Yo.-I •• 

It \v./JOHI(S' �RSABo['S�ORS1< 
Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 

Samples and Descriptive Price Lists Free. ' 
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 

175 Randolph St., Chicago J 170 N. 4th St., Philadelphia. 

DOUBLE BOATS.-TWENTY-ONE IL­

!y:!:t��n� J.P �:�egie�hfc�u��� �ga�)e!�l� gsiio��l 
a�f� 

need no detailed description. Name of patentee and 
date of patent accompanying each diagram. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 232. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

IJlA'l'EN'I' 

JACKET KETTLES, 
Plnin or Porcelain Lined. Tested to 100 lb. 
pressure. Send for List�. 

HAND, BURH & CO., 
614- and 616 lVlarket �t., Philadelphia, Pa. 

AC E TYLE N E. - CHEMICAL COM-
position, Properties, mode of preparation, with 2 enM 
gravings of apparatus. Contained in SCIENTIFIC 
AMERICAN SUPPLIC\lK�T No. 496. Price iO cents. To 
be had at tbis office and from all newsdealers. 

Columbia BIcycles and Tricycles, 
Reduction iu Prices and Many 

Improvements f or 18�ti. 
New Spring Catalogue Sent Free. 

The POPE llIFG. CO. ,597 Washington St., Boston 
Brnllt>hHoUles: 12 Wa.rrell St., New 

York; 115 Wabash Ave., ()bl(!8Jro. 

$3 EI,]<;CTI{\�: BELT, Suspen­
sory. etc., for KIdneys, Pam, 

Nervous and WeaK. A rruu.r; CURA­
TIV.E. Pays agents big. Circulars free. 
FLETCHJ<;R & CO., Clcveland, Ohio. 

I,EIl.THER BEVI'INH 
best and most reliable BolL . ced. Made by 

E llEN &CO. 
Xew Yorkj 416 
Boston. 

$350.00 �n
Elco����n t�A�!i�i: 

tent business manager in every city for 
exclusive agency of our National Auto­
matic Gas·�aving Governors. Average 
33 per cent. saving in gas bills. In­
cretJied illumination and safety from 
fire. Over 7,000 in service. Indorsed by 
highest mercantile and corporate au­
thorities. $500 cash required for $1,000 
sample outfit. No bonds. Address 
THE UNION NATIONAL GAS-SA V­
lNG CO., 21 East Fourteenth Street, 
New York. 

FILM PHOTOCRAPHY. 
Eastman's System Supersedes glass. Negatives made 

on the continuous web. Our Roll-Holder can be fitted 
to any camera, and carries a roll of Negative Paper for 
24- or 4-8 exposures. ::S-o breakage of glass. No changing 
of plates. Indorsed by all the leading authorities. 
Adopted by the U. S. Coast Survey, the U. S. Lighthouse 
Board, Canadian and British Governments. 

EASTMAN'S PERMANENT BROMIDE PAPER 
Is the best for copying plans and drawings, Prints by 
lamplight, no tellling, pure blacks and ,,,hites. Simple, 
easy, certain. Hample p rint for four cents stamps. Cir­
culars free. Address 'I'HFl EASTMAN DRY PI,ATE 
AND FILM CO., 1920 State St., Rochester, N. Y. 

PURE NA'l'UltAI, I,UBRICA'l'ING OIL 
For Steam Cylinders and for keeping Boilers Clean and 
free from scale. Put up in ten ga.1lon cans, and shipped 
to any address on receipt of five dollars. 

FRANKLIN OIL WORKS, Franklin, Pa . 

PATENT RIVETED MONARCH RUBBER BELTING. 
Bes"t i.n. "VV"orl.d.. 

Specially adapted for PAPER MILLS, SAW MILLS, and 
THRESHING MACHINES. 

THE CUTTA PERCHA and RUBBER MFC. CO., 
New York, ChicRQ"o, San Francistlo, Toronto. 

SUPPLIES FROM 
HYDRANT PRESSURE 
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Church Organs, running 
Printing Presses, Sewiw,J 
Machines in Households, 

����nar��s�n��1 �gIr�l� 
Mills, r-ausage Machines, 
11' e e d C u t  t e r s. Electric 
Lights, Elevators, etc. It 
needs littl e room, no tiring 
uP. fuel, ashes, repairs. en-
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bills. Is noiseless, neat, 
compact. steady; will work 
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Prices frOlu $15 to $300. Send for Circular to 
BACKUS WATER MOTOrl CO., Newark, N. J. 

Leffel Water Wheels, 
Whh Important Impl'oveJnents, 

VOLl'IEY W. �IASON & co .. 

FRICTION PULLEYS CLUTCHES an[ ELEVATORS 
l'IU'VIHENCE, R. I. 

INTERNATIONAL INSTITUTE FOR 
Lique��!\Nr2����!.t9, Neft�� 1 

rMAY I, 1886. 

THE.AMERI�AN �Ett TEtErH�NE�� 
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 ti·ansmission 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 tlwrefor. 

WI'l'HERBY, RUGG & RICHA RDSON. Manufacturer" 
of Patent Wood Working Machinery of every descrip .. 
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & co .• Worcester, Mass. Send for Catalo!,(ue. 

OF THE· 

� titntifit �mtticlln 
FOR 1886. 

The Most PopularSde
_
ntifie Paper in .. World. 

Ouly $3.20 a Year, including Postage. Weekly 
1)2 Numbers a Year. 

Thi� widely cil-culated and splendidly illustrated 
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 Machinery 
New Inyentions, Novelties in MechaniCS, Manufactures, 
Chemistry,�:Jectricity Telegraphy.Photography, Archi­
tecture, Agriculture, Horticulture, Naturalllistory, etc. 

All Classes of Headers find in the SCIENTIFIIJ 
AMERICAN a popular resume of the best scien tific in� 
formation of the day; and it is the aim of the publishers 
to :f)resent it in an attractive form, avoiding as much as 
possible abstruse terms. To every inteHigent mind� 
this journal alfords a constant supply of instructiv e 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Tel·ms of Sub.cl"iption.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber ill the United States 
or Canada, on receipt of tiIl'ee dollal's and twenty 
centl!J by the publishers; six: months, $1.60; three 
months, $1.00. . 

Club •• -One extra copy of the SCIENTIFIC AMERI­
CAN will be supplied gratisforever y clubofftve subscribers 

at $3.20 each j additional copies at same proportion�te 
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 sendeJ"s risk. Ad­
dress all letters and make all orders, drafts. etc., pay­
able to 

�NN &; COo. 
361 Broadway New York. 

T � :Jil  

Scientific American Supplement. 

I 11,000 IN SUCCESSFUL OPERATION. 
With fine PreCision, Screw cut under the microscope I 

This is a separate and distinct publication from 
THlii SCIENTIFIO AMERICAN, but is uniform therewitb 
in size, every number containing sixteen lar�e pages. 
THE SCIENTIFIC AMERICAN SUPPLEMl!:NTis publisbed 
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. Geology, Mineralogy, 
Natural History, Geography, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, M echttnical Engi. 
neering, Steam and Rail way Engineering, MiniDg� 
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 infdrmati(}n pertaining to these and allied 
subjects is given, the whole profnsely illustrated with 
engravings. 

Slide Rest has direct vertical adjustment of 2 inches 1 FINE NEW l' AlIl'BLEl' FOil 1665 

��i;��; 1;:e�01a�r��� ���h��fta\n�:��line�t�strated 
I Sent free to those interested. 

The WATERHOUSE E],EC'l'Rl{J & IliFf;; CO., 
�A.RTFORD,. ac>N"�. 

DRAWING !
.

lJlustrated �ata!ogue 
sent on applicatlOn to 

INSTRUMENTS. w�·2�tW:��rk�' 
"'" lI/I:_ .A.. JB. .B..lEt.lEt.X S, 

l·ro'Vlttell-t>e. U. L (Pnrk St.) Sixminutes'walkWestfromstation. 
(h·lllinal and liMy Uuihlel· 01 .he 

HARRIS-CORLISS ENCINE, 
With Harris' Pat. Improvement., from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

Manual. By J. W. Hili, M.E. Price S 1.25. 
MBNTION THIS PAPER. 

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

cation of the SCIEN'l'H'lC AMERICAN, continue to ex­
amine improvements. and to act as Solieitors of Patents 
for Inventors. 

In this line of business they have had forty one years' 
experience. and now nave unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
���ig;,U(�����ci�,>�ggl���
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Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Iteports 
on Infringements of Patents. All business intrusted to 
them is done with special care RRld promptness, on very 
reasonable terms. 

tltfrtP:mluflI�f���nli�e; �£o��aI>��'e��s 
afrfJi��\�?ro 

c�� 
cure &em; directions concerning Labels, Copyrig�t81 
DeSigns, Pat ents, Appeals. Reissues, Infringements, As .. 
signments, Rejected Cases, Hints on the Sale of Pa .. 
tents, etc. 

We also send,Jreeof charge, a Synopsls of Foreign Pa­
tent IJaws, showing the co_st and method of securing 
patents in all the principal countries of the world. 

MTJNN &; CO., Solicitors of Patents, 
361 Broadway. New York. 

BRANCH OF�'ICES.-No. 622 and 6"24 F Street. Pa­
CiUe Building, near 7th Street, WlIShlnlitou, D. C. 

JAMES LEFFEL to co., 
Sprillgfiehl, Ohio. 

110 I,iberty St., N. Y. City. 

THE NEW" GRESHAM" PATENT 

Automatic Ro-Startin[ Inj� ctor, 
Invaluable for lise on Traction, Farm, POl'table, 

Marine , and Stationary Engines of all kinds. No 
Handles required. Water :Supply vel·Y difficul t to 
break. Capability of restal·ting immediately, auto­
matically, after interruption to feed irmn any cause, 
Reliable aud Cheap. 

Sole Manufacturers in the United States and Canada, 

Nathan Manufacturing Co., 
92 & 94 LIBERTY ST" N. Y. 

The most impo .. tant EW]ineering Wm·ks, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. -

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM­
ERICAN 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 .. 
Publishers SCIENTIFIO AMEItICAN. 

JENKINS BROS.' VALVES .. 

'1'0 Jt'ol·eign Snbscribel·�.-Under the <facilities of 
the Postal Union, the SCIENTIF'IC AMI�RlCAN is now sent 
by post direct from New ¥ork, with re!'(ularity, to sub­
scribers in Great Britain. india, Australia, and all other 
British colonies i to France, Austria, Belg tum, Germany I 
I-tussia, and all other European States j Japan, Hrazil, 
MeXiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, golj, for SC IENTIFIC AMERICAN. one year; $9, gold, 
for both SCIENTIFIC AMERICAN an� SUPPLEMENT for 
one year. This includes pestage, which we pay. Rem\t 
by postal or express money order. or draft to order of Ga.te, Globe, Angle, Check, a.nd Safety. 

MANUFt\.CTUR�D OF BEST STEAM METAL. MUNN & CO.,361 BroadWay, New York. 
The Jenkins Disks used in these V alves are manufactured under our 1¥S0 PateRt, ad wi. stand I �-���-----------------any degree of steam pressure, bot and cold oils, or acid. j. PRINTING INKS To avoid in.po�ition. see that v. nlves al'e stomped "Jenkins Bros." " . .  .. " . . . • 
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"1 Johu St., New York. 13 :So. J<'ourth St" Phila. 19 Kilby St., Bostou. bard Sts., Phila., and 47 Rose St., opp. Duane St., N. Y: 
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