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E]t?]de l’nge, each lnsenmn --a 5 cents a lil;('. |
ck Page, each insertion = = =« #L.0Mlnline.
(About eight words to a line.)

Engravings may head alvertisements at the same rate
per lme, by measurement. as the letter press. Adver-

s mmust be 7 & atp tion qffice as emrly |

as Th'm"scl«y morning to appear in next 1ssue |

AQUA PIU RA'
TR i

Turtid Water Nte Clean, |

Matter in snspenswn
an d ORGA
semi-Solub E l
ments removed.

Hard Water Made Seoft.

Cities, Towns, Mills, Hotels,
and Private Houses Sup-
plied and Results
Guaranteed.

Secale in Boilers Avoided.
T'wvo per cent.added tothe
; city will give the people

PERFECT WATER for all
time. |

Se'rwl for Virculars and Estimates.
NEWARK FILTERING 00., NEWARK, N. J.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading

rooms of the world. A business man wants something

more than to see his advertisement in a printed news- |
paper. He wants circulation. This he has when he ;
advertises in the SCIENTIFIC AMERICAN. And do not ~

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 commissior
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

Yor rates see top of first column of this page, or ad-

dress
MUNN & CO., Publishers,
361 Broadway, New Yorlk.

Rooﬁng Building Felt,
Steam Pa.cklngs, 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., Ch icago; 170 N. 4th 8t., Philadelphia,

DOUBLL‘ BOATS —TWDNTY ONE IL-
lustrationsof ;llatented double boats,the general con-
struction andplan ef which are so clearly shown as to
need no detailed description. Name of patentee and
date of patent accompanying each diagram. Contalued
in BSCIENTIFIC AMERICAN SUPPLEMENT, 232,
Price 10 cents. To be had at this office and from all
newsdealers.

i THE CHERPEST AND BEST

Woro ENaRAVING C

67 PARK PLACE NEW YORK:

ENGRAVING FOR ALk ILLUSTRATIVE AND
AQVERTISING PURPOSE S

e
JACKET KETTLES,

Plain or Porcelain Lined. Tested to 160 1b.
pressure. Send for Lists.

AND, BURR & CO.,
614 and blb Market St., Phl]adulphla. P

No. 3 Umvmsal Engma Lathe.

With ﬁne Precision, Screw cut under the microscope !
Slide Rest has direct vertical adjustment of 2 inches
Suitable for Model and fine Machme Work. Il]ustrated '
circular free. Address Mechanical Departme |
The ‘VA'I‘ERHOUSE ELE(}TRI(‘ & MN- co., |

DRAWING

Ilustrated catalogue
sent on appllcatnou to
‘WM. T, COMSTOCK,
6 Astor Place,

New York.

A %4 A- HARR S
Frovidence, R. 1. (’ark 8t.) Sxxmmutes'wulk‘NesUromutahon
Original and Only Builder ot the
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvements. from 10 to 1,000 H. P
Send for copy Engineer’'s and Steam’ User's

Manual. By J.W. Hill, M.E. Price 81.25.
MENTION THIS PAPER.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi=-
cation of the Scuu\'m 10 AMERICAN, continue to ex-
amine improvements, and to act &as Solicitors uf Patents
for Inventors.

In this line of business they have had forty one years’
experience, and _now nave unequaled facilities for the
propamtmn of Patent Drawings, Specitications, and the

rogsecutien of .Applications for Patents in the United

States, Canada, and Foreign Countries. Messrs Munn &
( 0. alqu attend to the preparation ot Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Rleports
on Intringements of Patents. All business intrusted to
them is done with special care and promptness, on very
re(wondhle terms.

purnphlet sent free of charge, on application, con=
tmmn futh inforowtien about Patents and hew te pro-~
cure theni; directions concerning Labels, Copyrights,
Deslgns, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send, freeof charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, pa-
¢ific Building, near 7th Street, Washington, D. C.

| AMERICAN SUPPLEMENT Ne, 496,

_Leffel Water Wheels,

G.M.BR EIN 1G. AGENT, Prncibat [FACEAY MAUEACTOR

e NEW fORK BqusmEss OFricE, 96 -

NewMLrorp, Com.
98 MainEn LANE. MANUFACTURERS OF

WHEELERS JPATENT Wo00R JULLER.

BR-.E}INIG’S LITHOGEN §1L,ICATE: PAINT

LITH
oS

PANEIN L GIVING

I GEN PRIMER., WOOD STAI

DI CTONE FOR FINISHING PARD WOOD Fr

ACETYLENE. — CHEMICAL COM-
position, Properties, mode of preparation, with 2 en-
gravings of apparatus. Contained in SCIENTIFIC
Pricel®cents. To
be had at thls oﬂice and from all newsdealers.

Columpia Bucycles and Tricycles.

Reduction iu Prices and Many
Improvements for 1886.

New Spring Catalogue Sent Free,
The POPE MPG. C0.,597 Washingtou8t., Boston

Branch Houses: 12 Warren Bt., New
Y nrk, 11.) Wahash Ave., lhlcngo.

' _Andrews’ £ing Bed

The only Perfect Bed!!
Al States: S20oap, The anly ad-
}..4.31‘,19 suspknsion spring, i

H. Androws & Co.,
195 Waohash dve. C!.m age, 19 Booud St Xew Y an.
EI E(/I‘R](‘ BIE LT, %uspem-

SS sory. etc., for dneys, [uin,

NL!‘VOH“\ «md Weak. A TRUE CURA-
:. Pays agents big. Circulars free.
FLLT(‘HhR & CO., Cieveland, Ohilo.

LEATHER BELTING
best und most reliable Belt
pyer intriirced.  Made by
=L IIIEI{EI\ & CO.

. New York; 416

NG
5 cateH, VERY sI7

O 1N DALY 'J*E
ON CLAD MFGCo"
22 CLIFF STUNY.

y $350,00 TER MONTH SALARY

and Commissien te cempe-
tent business manager in every city for
exclusiveagency of our National Auto-
matic Gas-Saving Governors. Average
33 per cent. saving in gas bills. In-
cregeed illumination and safety from
fire. Over 7,800in service. Indorsed by
highest mercantile and corporate au-
thorities. $500 cash required for $1,080
sample outfit. No bonds. ddress
THE UNION NATIONAT, GAS-SAV-
ING CO., 21 East Fourteenth Street,
New York

FILM PHOTOCGRAPHY.

Eastman’s System Supersedes glass. Negatives made
on the continuous web. Our Roll-Holder can befitted

to any camera, and carries a roll of Negative Paper for
24 or 48 exposures. No breakage of glass. No changing
of plates. Indorsed by all the leading authorities.

Adopted by the U. 8. Coast Survey, the U. S.
Board, Canadian and British Governments.

EASTMAN’S PERMANENT BROMIDE PAPER
Is the best for copying plans and drawings, Prints by
lamplight, no toning, pure blacks and whites. Simple,
easy, certain. Sample print for four cents stamps. Cir-
culars free. ddress THE EASTMAN DRY PLATE
A D FILM CO., 1920 State St., Rochester, N. Y

PURE I\A'[‘URAL LUBRICA’I‘II\F OIL

Lighthouse

For Steam Cylinders and for keeping Boilers Clean and X

free from scale. Put upin ten gallon cans, and shipped
to any address on receipt of five dollars.

FRANKLIN OIL WORKS, Franklin, Pa,

PATENT RIVETED MONARCH RUBBER BELTING.

Best in thhe¢ World.
Specially adapted for PAPER MILLS, SAW MILLS, and
THRESHING MACHINES.

THE GUTTA PERCHA and RUBBER MFG. CO,,

New Yoark, Chlcngo,

SUPPLIES FROM
. HYDRANT PRESSURE
| the cheapest power known,
Invaluable for blowing
Church Organs, running
Printing Presses, Sewiny
H Machines in _ Households,
Lathes, Scroll
rindstenes, Coffee
sausage Machines,
Cutters, Blectric
Lights, Elevators, ete.
i needs litt/e room, no tiring
- up, fuel, ashes, repairs, en-
gineer, explesion, or deluy
no extra insurance, no ceal
bills. Is noiseless, neat,
compact. steady; will work
ressure at water
1b,; at 40 1b. pres-
surehas 4-horse power,and
: capacity up to 10-horse
Send for circular toJ

power. I'rlees (voro 213 to 2300,
THE BACKUS WATER MOTOs CO., Newark,

With Important Improveinents.

!‘INE NEW PAMPBLET FQR 1885
Sent free to those interested.

JAMES LEFFEL & CO.,
Springfield, Ohio.
110 Liberty St., N. Y. City.

San Frauncisco, Toronto.

ASBES")@

JUEWEHERSCHEMJ“T“MTNERHLUG[STS
ASBERTOS ¢udos ov Au minng

THE CHAL E@_—SPENCECo.

muhinn BEET N

F-'FIIE.‘E 'oo\. s

III‘NU'- [

VOLNEY W. MASON & CO..
PRICTION PULLEYS CLUTCHES end ELEVATORS

PROVIDENCE, R. 1.

INTERNATIONAL INSTITUTE FOR
L1queﬁed Carbonic Gas.

UNLER, 857 Broadway, New York.

SEND FOR CIRCULARS GF
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CH|CAGO

NATHAN MIC.CO.N.Y,
AUTOMATICG

Handles reaqmired.

break.

matically, after interruptiou to feed from any cause.
- Reliable aud Cheap.

THE NEW & GRESHAM » PATEN'I‘

Antomatic Re-Starting Injectar.

Tnvaluable for use on Traction, Farm, Portable,,
Marine, and Stationary Engines of all kinds.
supply very difficult to;

Water
Capability ot restavting immediately, auto-

Sole Manufacturers in the United States and Canada,

Nathan Manufacturing Co.,

92 & 94 LIBERTY ST, N. Y.

MANUFACTURED

%1 Johu St,s New York.

JENKINS BROS.’
Gate, Globe, Angle, Check, and Safety.

VALVES.

OF BEST STEAM METAL.

The Jenkins Disks used in these Valves are manufactured under our 180 Patent, amd will stand |
1. any degree of steam pressure, hot and cold oils, or acid.

To avoid imposition. see that valves are stamped ‘“Jenkins Bros.”
JIEINIETIIVS EFICSS,,
13 So. Fourth St., Phila.

79 Kilby St., Boston.
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A0 ANERICAN BELL TRLPAONR .

95 MILK ST., BOSTON, MASS.
I [
- This Company owns the Letters Patent
i granted to Alexander Graham Bell, March
“7th, 1876, No. 174,465, and January 30th,
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 oritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

WITHERBY, RUGG & RICHA RDSON, Manufacturers
of Patent Wood Working Machinery of every descrip-
tion, Facllities unsurpassed. Shop formerly occupied

bv R Ball& Co.. Worcester Mass. Send for Catalogue.

OF THE'

Scientific  Amevican
The Most Popular%gg:nt}lisg;per in t' World,

Ouly $3.20a Yzenr, including Postage. Weekly

Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contaips 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, Manufactures,
Chemistry,klectricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIO
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractiveform, avoiding as much as
possible abstruse terms. 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,

Terms 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 States
or Canada, on receipt of tinee dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00,

Clubs.—One extra copy of the SCIENTIFIO AMERI-
CAN will be supplied gratisforevery clubof flve subscribers
at $3.20 each; additional copies at same proportionate
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 sender's risk. Ad-
} dress all letters and make allorders,drafts, etc., pay-

| able t
e A roITIT ez co.
361 Broadway New York.

T EX X

Scientific American Supplement.

This is a separate and distinet publication from
THi: SCIENTIFIG AMERICAN, but is uniform 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. Geology, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing lndustries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vastamount 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
| and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Capada, $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.,

Pablishers SCIENTIFIC AMERICAN.

‘'o Joreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMI:RICAN is nowsent
by postdirect from New York, with regularity, to sub-
scribersin Great Britain. India, Australia, and all other
British colonies; to France, Austria, Belg ium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
h $4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
; for both SCIENTIFIC AMERICAN and SUPPLEMENT for
i one year. This includes pcstage, which we pay. Remit
| by postal or express money order, or draft to order of
! MUNN & CO., 361 Broadway, New York.

PRINTING INKS,

l]j}{F “Heientific Americin s primed with O ‘HAE,
KENET JORNSOX & C008 WK, Tenth and [ ol
bard Sts,, Phila., and 47 Rose St., opp. Duane §¢., N. Y,
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