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FIRE AND WaATER-PROOP BUurLoiNg FELT,
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER
Cov;«:mms, ETC.

Samples and descriptive Price List free by mail.

H, W. JOENS X'I'G C0., 87 MAIDEN LANE, N. T,

CHICAGO. LONDON.

VELOCITY OF ICE BOATS. ACOLLEC

tion of interesting letters to the editor of the SCIENTIFIC
AMERICAN on the question of the speed of ice boats, de.
monstrating how and why_ it is that these craft sail
faster than the wind which propels them. Illustrated '
with 10 explanatory diagrams.
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
be had at thisoffice and fromall newsdealers.

TEIXE

“ACME”

Antomatic Safety Engine.

and 4 horse power. Always
emb No engineer. No dirt. No
W & noise. Cheap, reliable, economical

5 % Rochester Machine Tool Works,

Rochester, New York.

$10.00 to $50.00

pess. Magic l.anterns and Views of popular sub-
jerty. Catalogues on application.  Part 1 Optical, 2
Mathematieal, 3 Metenro.ggicul, 4 Magic Lanterns, ete.
L.MANA wSE, 88 Madison' Street, Chicage,I1l.

PHILADELPHIA.

erl:1 tnight A
ig and Pro-
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Contained in S(‘IENTIFTIG '
a.

°
UNQUALIFIED Success OF THE

CHARLESTON, W Va.
Rice Hmr, Mo.

PURE CLEAR WATER

FOR

ITIES, ETC.

° .
Hya1T Pure WaTerR SysTEM,

NOW IN OPERATION IN THE CITIES OF
SOMERVILLE AND RariTAN, N. J.

BELLEVILLE, ILL.
TUNKHANNOCK, Pa.

Adopted by the following since October 1, 1886.

Capacities, from 500,000

CITIES AND WATER-WORKS.

to 3,000,000 gallons daily.

ATLANTA, GA., BEATRICE, NEB., RaLEIGH, N. C,,
CHILLICOTHE, Mo., NEeBraska CiTy, NEB., EAU CLAIRE, WIs.,
HuNTINGTON, W. VA.

ALSO THE FOLLOWING PROM

Co. (duplicate order), Kansas City, Mo.

: M. & W. H. Nixon, Paper Mfrs. (duplicate order), Phila-
Armour Packin,
Central Hosx;m for the Insane (dupliate order), Jack-
11
Joliet Steel’ Works (duplicate order), Joliet, I1l.
Lustral Oil Co., Elizabethport, N.J.

delphia, Pa.
sony
Bradley & Co., Agncultural Imf{lements. yracuse, N. Y,

G. M. Munger & Co. Lanndry, ansas City, M
New ton Plumbing Newton, Kan.
A.H. Andrews & Co “Furniture Mfrs., Chicago, Il1.

. North Chicago alling Mill Co., Chlc&go 1L

. James Martin & Co., [Iyers, Iili"u.'u“‘-. m.t' , Phila., Pa.

- C.T. Raynolds & Co., Paints and Oils, X. Y. Clty.

; Cleveland Rollm Mm Clevelaud, 0.

Matthieson_ & Wiechers' Sugar Refining Co., Jersey
City, N.J.

INENT MANUFACTURERS, Ertc.

Capacities, from 10,000 to 2,000,000 gallons daily.

Shaw, Kenduall & Cou, Bteam Fitting, eto., Toleds, O,

f. Hernsheim Brothers f Co, Tobaooeo, .\(*w Orleans, La,

J. fapps & Hon Cimited), Woolen Mill, Jacksonvilles, 1.

Tianlip House, Tucksuny ille, Il

Ht. Niehaolas Fotel (‘m[-mnﬂtl, i,

Gerke lrewery, Cinodnnati, O,

Treftz Hr(’ws‘rv Nowark, N.T

J. J. Klynan, Hot,tl{*r‘ (J!un(-y, 11,

e HE ¥ail Co., Clevelunit; O.

Kingston Iee Co,, Bingston, West Inuies,

Dmdha & Grant ¥me Ating and Reflnimg Co, Omaha, Neb.

Geo. W Wheelwright & Co., Paper Mtra, Boston, Mags,

Kautlfman Milling ., 21, Liwrs 5, 0,

Liio Grande K. R, Co,, Tirownsville, Cexas.

Hud:fn River Water Power & I'aper Lu Mochanics.
¥,

UNLIMITED IN CAPACITY—RESULTS GUARANTEED.
ESTIMATES FURNISHED ON APPLICATION,

Tue Newark Fiiterine Company, Trisune Buiipine, N. Y.

SUPPLIES FROM
,, HYDRANT PRESSURE
| the cheapest power known,
[ Invaivable for biowing
| Church Organs, running
Prmtmg Presses, Sewing
Muc n__ Households

[ Tu Il:mg Lathes, Seroll
w8, tirindstones, Coffee

ARTESIAN

Wells, Oil and Gas Wells, drilled -
by contract to any depth, from50 -
£0 3080 feet, We alSo manufacture :
and furnish everything required .
to drill and complete same. Port- !
able Horse Power and Mounted -
Stea.m Drilling Machines for100*.,0

't. Send 6 cents forillustrsied

ieleroeWellExcavatorGo.
New York.

_ INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas,

RUNLER, 857 Broadway, New York.

GUI. s RIFLE.

Just Half the
Facmrr Prlce 4
[$13 T
usteated 94-Yape (‘a:aluguu
0% P mum,'s -.m‘»-., Huston, Hase. Feukliched 4G -

 PULLEYS.

Order from our ¢‘Special List.”
THE JOHN T. NOYE MFG. CO.,

BUFFALO, N. Y.
SFIL’\ TU"T(, AMERIC 31.\ SUPPLYE-
MENT. Anx dieaired hack number of the Sciexs YTELC

AMUICAN SUPPIEVENT ¢1n he had at 1n's u"h('e for
1(](,91:1-1 Ala(lw be bad of newsderlers in all parts o

W Mills, sSausage Machines,
[ Feed Cutters, Electric
| Lights, Elevators, etc. It
| needs littie room, no tiring

up, fuel. ashes, repairs, en-
gineer, explosion, or delay
no extra insurance, no coal
% bills. Is mnoiseless, neat,
M compact, steady; will work
at any gressure of water
above 15 1b.; at 40 1b. pres-
SUTe RAN 4 -horse power, and

- cHpacity up to 10-horse

power.  Prices from $15tp 2300, senil for circular to

THE BACKUS WATER MOTOH CO., Newark, N. J,

lpan Si0m 1w
¥ obtained.

BROS.,

position.
of mains E‘L:»l

JEINIZIIXTS
71 JOHN ST., NEW YORK.

13 SO. FOURTH =1,

BLAKE’S IMPROVED PIPE HANGER.
IT IS THE CHEAPEST AND BEST HANGER IN THE MARKET,
It saves 1many expensive Blacksmiths’ Jobs.

Can be attached to pipe when in

u};w provided for. Cheap because it is simple. Pitch lines

11 troublesome screws to adjust.

SOL.E ACGEITTS
PHILA. 99 KILBY ST., BOSTON.

engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39, Price10cents. To be had at this office
aha of allnewsdealers.

ers, T'renton, N. J., or 117 Liberty Street, New ¥

Wheels and Rope for conveying power long disianggs.

,cer"ET j
PECTY TS I ILEWR&TEB@IHEGWS
By [vRNew i EEPRBQESJQ,
S erﬁ i N R Syesimenss

WM. A. HARRI
Providence. I2. I, (1I’ark 8t.) Sixminutes’ walkWestfromstnnon
Original and Only Builder of the
HARRIS-CORLISS ENCINE
- With Harris’ Pat. Improvements, from 10 to 1,000 H. P
8end for copy Englneer's and Steam User’s
Mahual. By J. W. Hlll, M.E. Price81.25.

MENTION THIS PAPER.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty one years’
experience, and now have unequaled 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. also attend to the preparation of Caveats, Copyrights

Send for circular.
Ic R oscopE Telescopes, Smectucles, Barome.
ters, Thermometers, 3Ehoto-
r'u rhin_ Outfits Far Amateurs, Opera Glassea. &c
MLWALMSLEY & CO.successors toR.& J.

Beck, Plnladelphm Tus. Price List free to any address.

"pROP A0 GING S

BILLINGS g SPENBERCD

HARTFORD £ OMNM,

Bames Pat, foot #

DMACIETTIIVNERELY, SLl3,
Contractors and Builders, CabinetMalers and
Jalpers in wued or Metal, wha
Eave N0 Steam power, can, DF 8-
ingrouelita of thess machines, bil
lower and aave mora mooey than
by any o' fec means for doing thelr
work, Sold o trial.  Iluetrated
Calnlopue I TLEF .

W.F. & JOHN BARKES ©L.,
Afdrra WYY Runy 8¢, Rockford, Ti.

Tipws LT
TIOQNS,

r: mrxn v,,\fh a, At narfin
144 pape Carslogue jhsa

And STERE DPTICON 5. all Prl s
every eohject for PUBL

oA pm}’mbh‘ Earrinesy )‘
Lauturns  for  Flone  Arousement.

for Books, Labels, Reissues, 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-
tammﬁlfull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents‘ Appeals, Reissues, Infringements, As- .
mgumext]ts. Rejected Cases, Iints on the Sale of Pa-

ete.

‘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-
cific Building, near 7th Street, Washington, D. C.

MCcALLISTER, Mz Uptician, 40 Nagsau St.,N.Y .

ICE-HOUSE AND COLD ROOM.—BYR.:

G. Hatfleld. With directions for construction. Four .

Address JO HN A ROEBLING’S SONS, Mun Jtibl ur=
o .

PROSPECTING MINERAL'LAN_DS A SPECIALTY,

CYLINDRICAL SECTIONS OR CO GRTAINED THE WHOLE

-DiSTANCE BORIO ——— ARTESIAN WELLS
ECRED ROUND AND STRAIGHT

! i ASING IN PROPORTION To
. I SIZE JF HOLE THAN 8Y aNY
OTHER PROCESS. ESTIMATES
CIVEN AMTBFCONTRACTS MADE BY

DIAMOND DRILL €O

BB . “<w; | BIRDSBORO PA .
: i . MARF TRSOF DIAMIND DRILLE

FOR ALLHKINDS OF .
| —ROCK BORING, —

\ STEAM ENGINES,

Horizontal and Vertical.

] Dred ging

Flour, Powder, Slate and
- Flim Mlll Machinery, Tur-
hine Water Wheels.

" York Mfg Co., York, Pa. U.8.A

BY NATURE’'S PROCESSES

Turbid Water Made Clean.

Matter in ~unpensmn
Nand ORGANIC
Semi-~oluble Ele-
ments removed.

| Hard Water Made Soft.

Cities, Towns, Mills, Hotels,
and Private Houses Sup-
plied and Results
Guaranteed.
Scnle in Bollers Avoided.
added tathe
R,.ten r| amy
city  will M H
EPEILF EOT \\’A TER
timiz,
Send for Circuwlars and Estimates.

NEWARK FILTERING CO.,

TRIBUNE BUILDING,

or all

NEW YORK.

'BRAIDED PACKING, MILL BOARD, SHFA
CEALMBRSeSEEINCE OO

THING,

Made entively of ASBESTON,
Absolutely Fire Proof.

GEMENT, FIERE AND SPECIALTIES.
.» FOOT EH, BTHE ST., N. ¥.

™
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E.& K.PATENT,.
T. C. MASSEY, mole Maker, 15 South Jefferson Street, Chicago, Ill.

> LIGHTNING GRIP WOODWORKERS’ VISE.

O JBOXR YW INCG.
SEND Ful CIRCULAL

ICAMERICAN, INC

‘THE ANERIGAN B2LL TELEPHINE 0,

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 orits licensees responsible for such
‘unlawful use, and all the consequences
- thereof, and liable to suit therefor.

THECOPYING PAD —HOWTO MAKE

1

cand how to ae; with an engraving,

Praetieal direotions
how to prepare the gelatine pad, and also the aniline ink
by which the copies ure wude s how 1o apply the written
letter to the pad; how to 1.dkL. of eopiey of the letier.
( anTained in BCTENTIKIC AMEUICAN 201 PTEMKNT, ND.

43, 0 eents.  For sale at this offie: and by all

Iricve

. neww:iea]el: in all parts of the couotry.

Wanted 50,000 Sawyers and

s AWS Lumbermen to send us their bA ‘V s
full address for a copy ot Emerson’s (&~ Book
of SA W=, We are first to introduce NATUR-
AL GAS for heating and tempering saws
with wonderful effect upon improving their
quahty and tou,tzhness, enabling us to reduce

s EMERS()N, SMITH & 00, (Ltd.),
Beaver Falls, Pa.

OF THE

Seientific Jmevican
The Most Popnlarl;(:il:nti]ﬁscsg;pnr in the World,

' Only $3.00 a Yem' including Postage. Weekly.

2 Nuwubers a Yenr.

This widely clrcnlﬂle(l and splendidly 1llustrated

: paper is publisLed weekly. Every number contains six-
. teen pages of useful information and alarge number of
- original engravings of new inventions and discoveries,

representing Engineering Works, Steam Muachinery

. New Inventions, Novelties in Mechanics, Manufuctures,
. Chemistry, Electricity Telegraphy, Photography, Archi-
* tecture, Agriculture Horticulture,Natural History, ete.

All Classes of Readers find in the SCIENTIFIC

" 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 terths. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive ot knowledge and progress in
every community where it circulates.

Terms of Subscription,—One copy of the SCIEN-
TIFIC AMERICAWN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt of three dollnrs by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—Oue extra copy of the SCIENTIFIC AMERI-

. CAN will be supplied gratisfor every club of five subscribers
- at $3.00 each ; additional copies at same proportionate

AOMITTING A LARGER PUMP & B
. Express Money Order.

rate

The safest way to remit is by Postal Order. Draft, or
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 all orders, drafts, etc., pay-
| able to

“TH© SCIENTIFIO AMKRICAN,

i weekly, and includes a very wide range ot contents.

MU & COo.,
361 Broadway, New York.

— B F - -

Scientific American Supplemenl

This is a separate and distinct publication from
but is uniform therewith
in size, every number containing sixteen large pages.
THI: SCIENTIFIC AMERICAN SUPPLLMENT i8 published
It

- presents the most recent papers by eminent writersin

Machinevy, -

NEWARK, N. J.

all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photograpny.
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
and described in the SUPPLEMEN'T,

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 SCIENT1FIC AMERICAN.,

To Foveign Snbscribevrs.—Under the facilities-of
the Postal Union, the SCIENTIFIC AMIERICAN iSnow sent

. by post direct from New York, with regularity, to sub-
- scribers in Great Britain. India, Australia. and all other

,PIPE_COVERINGS

|

British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South Amerieca.
Terms, When sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT foe
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.

HIE “Selentific Ameriean™ e peinted with GHAS
- FXNET SUOHNRON & €05 INK, Tenrh and Lom
pard Sts.. Phila, and 47 Rose St., pop. Duane St,, N. Y,
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