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Roofing, Building Felt,
Steam Packings, Boiler Coverings,
Fire Paints, Cements, Etc.
.Samples and Descriptive Price Lists Free.

H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y.
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SANITARY EXAMINATION OF DRINK- .

Prof. E. R. Angell. The odor of water, |

ing Water.—B
and how to detect it. Tests and their apprications.
Nitrates and Nitrites. Lead and iron. Test for lead.
Tests for organic matter. A valuable paper. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 4622.
Price 10 cents. To be had at this office and from all
newsdea]ers

SPECIAL FE L'I‘
Fireproof Non-conduct,
Boilers, and all hot su

FOR ICE HOUSES,
g Coverings for Steam Pipes,
aces. Made in sections three

feet lun{z Easy to_apply. Asbestos Materials—
Fiber, llllhil.uhl-l'lE])aLk.“ .Erﬁlcclf:emenot.
119-421 Eighth S¢ ﬁaw' rk.

Hequembourg, d)scussmg the illuminating power a.nd

caloric value of natural iga.s as compared with that made
from coal. Contained SCIENTIFIC AMERICAN SUP-
PLEMENT, No 4'71. Price 10 cents. To be had at this
oﬂice and trom all newsdealers.

WESTON DYNAMO-ELECTRIC MACHINE

The undersigned, sole agents for the above machine .

for
- EEESTROPEATING AND- ELECTROTYPING, -

refer to all' the principal Stove Munufacturers, Nickel
and SilverPlatersin the country. Over 1,500 now in use.
Are also manufacturers of Pure Nickel Anedes,
Nickel Salts, Polishing Compesitions of all kinds,
and every variety of supplies for Nickel, Silver, and
Gold Piating ; also, Bronze and Brass Solutions. Com-

pleteoutfits for plating. Estimates and catalogues fur-
nished uvon applicstion.

HANSON VANWINKLE &C

SOLE ACENTS NE
New York umce, 92 and 94 leel'ty se.d

, PERSPECTIVE
for Begmners, wlth 1 letm of Practical Examples,
Dt S id t of b

any address, postage prepaid, on receipt of price by
MUNN & (0, New York. I‘)rlté*'i

DRAWING
INSTRUMENTS. | = sasig piace,

AND FINE GRAY IRON ALSO STEEL
A ABLE  CASTINGS FAOM SPECIAL
== )
MR ;DEVLIN B €0, FINE TNING vy \;fn
o THOM™MEiGH ave. & AMERICAN ST. PHILA,

- -

ICE-II 0 U q]‘ AI\D RETRIGERATOR.
Direetions and IMmeneions for eonetruction. with oone !
Mustration of cold housg for preserving froit from
REUSHT T SOAKOTL
oul vl year at 4 temperature of from L
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116,
Frice 10 centa.
deslerd.

Dlustrated catalogue
sent on application to
WM. ‘I'. COMSTOCK,

NG AN

WM. A.-. BARRIS,
P'rovidence, R. 1.(Park 8t.) Six walk Westfr
Original and Only Builder of the
HARRIS-CORLISS ENCGCINE,
With Harris’ Pat. Improvements,. from 10 to 1,000 H. P
8end for copy Englneer’s .and Steam User's
ual. By J.W. Hill,; M.E. Price$!.25.

Man
MENTION THIS PAPER.

PATENTS.

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

To be had at this ofice and of all nowss i

| » E BRIDGEPORT WOOD FINISHING CO 4
M. BREINIG. acenT,frnoeaerec 4 wanwrcroy NEWMILFORD, Conn. _4

J

‘right. This book will be sent | —

The airis kept dey and pure theodgh-
1 Hto (an= §

cation of “the SCIENTIFIC AMERICAN, continue 10 ex-
Amine improvements, and to act as Solicitors uf Patents -

for Inventors.

In this line of business they have had forty years' ex-
Pperience, und now have unequaled facilities for the prep-

aration 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 thepreparation of Caveats, Copyrights
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-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights, |
Designs, Patents, Appeals, Reissues, Infringements, As.
signments, Rejected Cases, Hints on the Sale of Fn.
tents, ete.

We also send, free of 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 an@ 624 F Street, Pa-

gific Building, near 7th Street, Washington, D. C.

NEW YORK BUSINE

55 QFFICE, 96 -

98 Mmu EN LANE. MANUFACTURERS GF

y BREINIGS LITHOGEN SILIC’ATE PAINT.

LITHOGEN PRIMER, WOOD STAINS
e SILEX FLINT AW FELODSPAR.

PAMPRITT GIYING DIRTCIONG FORFI

<

NISHIME JARD WOGT FRLE g ANY ADDRESS. ‘,

Wanted 50000 Suw yers and

S A‘vs Lumbermen to sengus their S A‘v s
full address for a copy of Emerson’s (¥~ Book

of SAWSN, We are first to introduce NATUR-
AL GAS for heating and tempering Saws
with wonderful effect upon improving their
quality aglg toughness, enabling us to reduce
prices.

EME RSON, SMITH & ©O. (Lnl.).

W
S

'I‘HERAPEUTICAL EFFECT OF THE
Internal Administration of Hot Water in the Treat-
ment of Nervous Diseases.—By Ambrose L.

M.D. Rules for administration. The effects of the
treatment. Theory of the action of hot water. Points
yin its favor. Conclusions. Contained in SCIENTIFIC
! AMERICAN SUPPLEMENT, No. 46:3. Price 10 cents. To
be had at this office and Trom all uewsdealers,

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J ., or 117 Liberty Street, New York.
Wheels and Rope for conveying power long distances.
Send for circular.

TILE AND CLAY RETORTS ALL SHAPES

=BORGNER & 0 BRIEN =<

E RaCE. PHILaDELFHm

HYPNOSCOPE —A PAPER BY J

Ochovvicz. M.D., describing a new apparatus for ascer-
- taining to what degree persons are hypnotizable. With
three figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMEXNT, No. 473. Price 10 cents. Tobe had at
this office and froma]l newsdealers.

EPPS’S_

CRATEFUL-COMFORTINCGC.

COCOA

SUPPLIES ]:‘ R(1 M

HYDRANT

PRUSSURK
the L,Ireu.pl.,bt wer known,
rn {738 2 Gwl\nx

ll %mnt-(la (EIP r%rlu'.

Tinting Pressea, Seusny

I Muchines- in  Hersdholds, ©

! Torning Lathes, Scroll

! HUWE, dalones, Coffec

> Mills, na s Machines.

f Feed Cuttora, Siectric
Fdghty, levators, ete, It
nesds Jith e roonl, no Aring
np, fuel, aghes, repairs, en-
glreer, sxplosion, or deiay,
no eéxtira insurgnoe, no coal
bills, 19 noiselesd, neat,
compact. steady ; wilk work
at noy ure of water
abave 11 1b.; ut 40 1b. pres-
anre hasd hinrege power, and
capzreity up to 10-horse

power. FPrices from 15 to 8300, senit for circular to

THE BALKUS WATER MOTOs CO., Newarkq N. J.

' A U ST R AL l A. American Mannfacturers
wishing to be represented in these colonies please com-
municate with Messrs. Imray & Co., Australian Agents
28a_Basinghall St., London, E. C., and at Sydney- and
Melbourne.

ERICSSON’S
NEW CALORIC
PUMPING ENGINE,

FOR
Dwellings & CountrySeats

Simplest! Cheapest! Eco-
nomical! Absolutely S8afe!

DELAMATER
Iron Works,
Foot of W. 13th St.,
NEW VORK, U. 8. A.

STEAM CATAIV-[.A.RAN MAY BAR-

rett.—Plans and specificationn of the catamaran May
Barret],a family cruising boat built for use onrivers
and laken. Construction of hulls deck beams. main
deck, upper works, engine and boiler, wheel. With 10
ﬁgures Contained in SCIENTIFIC AMERICAN SUPPLE-
]ME\T. No. 47:2. Price 10 cents. To be had at this

office and from all newsdealers.
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Hteam Hoats,
s 1o Tirens, ATl :tlc-\
ur Filters are simple in

+ construction and operation,
will stand any pressure, the

filtering material is imper- g8
ishable, and can be cleaned
in from five to twenty min-
utes, effectually removing all
impurities from the FKilter
bed. Plansand specifications
ready for a 15000000 gallen
plant. Send for Circular, stat-
ing paper you saw advertise-
ment in, to

THE NEWARK FILTERING
11 Commnkron Br.. NEWARK,

W oTks

COMPAXNY
N ds

2\ J0ILID WIS DELTING,

Cheap, Durable. Increases Power. Isnot
affected by Water, Oil, Steam, or Weatbher.
Easily connected. Thousandsof feetinuse.
Can refer to hundreds of large manufac-
turing concerns using it.

COILED WIRE BELTING CO.,
93 Ollﬂ‘ Street, New York.

BARREL, KEG,

Hogshead,
AND
STAVE MACHINERY.
Over 50 varieties manu-
= factured by
Truss Hoop Driving. E. & B. Hoimes,
L o BUFFA [.0, N. Y.

' Telegraph I:md Electrical

Medical Batteries, Inventors’ Models, Ex l¥el'l-
ork, and fine brass castmgs
. JONES & BRO. ‘lnelnnaﬁ.ﬂ.

mental
ogne C.

i) xmp(,rt.anl. to us that you mentien this paper.

SEBASTIAN, MAY & CO.’S.
IMPROVED 860
Screw Cutting Lathe.

Designed for actual work; no
toy, Lathes for wood or metal.
- Drill Presses, Chucks, Drille,

L Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on trial.

Catalogues mailed on applica-~
cation.
165 West 2d Street,
Cincinnati, Ohio.

SHEPARD'S NEW $60

Serew-Catting Foot Lathe,

Fuot and Power Lm.lu‘,gj Tirill
FPrewses,  $Hoemmll-saw ttach-
ments, Chiucks, Ma.;:lrel:s,'l‘wut
13rilly, Thogs, € ali OrE, ete,

Imhea on trinl. I.athes on

e aFmen
i_ i o for c.u,tuluﬁuo of Outfits
for Amateurs ar rl.u:.iu'!

BOOK“’ALTFIE EM}II\'I"

Compact. Substantial, Econom-
ical, and easily managed; guar-
antéed to work well and give
full power claimed. Bngine and
Boiler complete, includl?ﬁ

e

ernor, Pump, etc., at low
rice 0
HORSE POWER....... .s?.gg 00
Qg - Y 2 00
6% " “ .
gg . 440 00
§2~ Put on cars at. Sprin, ﬂeld o.

JAMES LEFFEL & LO -y
- Sprm d,
ar 110 Eiberty St.

[ IVARTIN 3RICK MACHIE.

'..&.TEuTAND IMPpRoVED Bjor MacHingry
For Bork Steam Anp HORSE FoweR,

hFNPYMAP\TIhJ INVENTOR,CROPRIETOR

AN MANURACT GRER | ANCASTER A LSk

'PHILLIP SEMMER,
AMERICAN

PLATE and SHEET GLASS DEPOT.

Headq]uarters for American Polished Plate, French
and English Silvering Quality Plate Glass, Beveled and
P]mn Mirrors, Beveled, Ground, and Embossed Plate
Sheet Glass, Cathedral Colored, Single and_Double
Strength Window Glass, in,, % in., and 1 in. Polished
Plate, etc. All thickness ®slkeylight and Floor Glass.

6, 8, and 10 Desbrosses Street, New York.
ESTIMATES PROMPTLY FURNISHED.

m BLAKE'S IMPROVED PIPE HANGER.

IT IS THE

It savesmany expensive Blacksmiths’ Jobs.
provided for.

TEINEIINS BROS,
71 JOHN ET., NEW YORK,

© 1886 SCIENTIFI

13 80. FOURTH ST., PH1LA.

CHEAPEST AND BEST HANGER
IN THE MARKET,

Can be attached to pipe when in position. Expansion always
Cheap because it is simple. Pitch lines of mains easily obtained, No troublesome screws to adjust,

SOILE AGEINTS,
79 KILBY ST., BOSTON.

C AMERICAN, INC

lm AAVERIGAN DELL TRLEONE 0

95 MILK ST., B&STON, MASS.

' This Company owns the Letters Patent
| | granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, ‘and January 30th,
18’7’7 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.

A NEW HYDRAUL'C MOTOR.—FULL

description, with nine illus -ative figures, of a novel
bydromotor devised by Mr. Yagn for irrigating and

other purposes. (‘ontamed ‘in SCIENTIFIC AMILRICAN
SUPPLI':MI‘:NT. No. 463. Price 10 cents. To be had at
this office and from all newsdealers.

IW.COLBURN & CO
FITCHBURG, MAS

: ARC eJlNcANoEscm
PRICESL‘N‘?.';I;”T?NG MACHINES .

HIGH.EXPLOSIVES FOR WAR PUR-
poses.—A paner by Prof. C. E. Munroe, U.S.N.A., dis-
| cussing some recent experiments on the use of high
explosives for war purposes. Contained in SCIENT(FiC
[ oo SUPPLEMENT, No. 494. Price 10 cents.
! 'I‘o he had at this office and from all newsdealers.

Barnes’ Patent Feot and Hand Power
MACHINERY, $15.

Contractors and Builders, Jobbers
in Wood or Metal, who have no
steamm power, can, by using outfits
of these machines, bid lower and
save more money than by any other
means for doing their work. Illus-
trated Catalogue FREE.

W. F. & John Barnes Co.,
Address193? Main St., Rockford, [il

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.,

Fubliehed Weekly, #8.20 a Years #1.60 8ix Menths.

This unrivaled periodical, now in its forty-first year,
continues to maintain its high reputation for excellence,
and enjoys the largest circulation ever attained by any
" scientific publication.

Every number contains sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popuar
“sty’e’d descriptive rggurd of the most novel interesting,

and important advanchis in Science, Arts, and Manufac-
_tures. It shows the profuyips of the Worli-inseppeetXO—

New Discoveries and Improvements, embracing Machin-
- ery, Mechanical Works, Engineering in all branches,
Chemlstry, Metallurgy, Eiectricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, etc. It abounds with fresh and interesting subjects
for discussion, thought, or experiment ; furnishes hun-
dreds of useful suggestions for business. It promotes
I[ndustry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENLTFIC AMERICAN should bave a place in
every Dwelling, Shop, Oftice, School, or Library. Work-

.  men, Foremen, Engineers. Superintendents, Directors,

. Presidents, Officials, Merchants, Farmers, Teachers,
' i Lawyers, Physicians, Clergymen, people in every walk
and profession in ]1fe, will derive benefit from a regular
reading of THI: SCIENTIFIC AMERICAN.

Terms for tbe United States and Canada, $3.20a yesr;
- $1.60 six months. Specimen copies free. Remit by
Postal Order or Check.

MUNN & CO., Pablishers,
361 Broadway, New Yorl.
T EX X1

Scientific American Supplement.

THE SCEENTIFIC AMERICAN SUPPLEM ENT is a sepa-
_ rate and distinct publication from 'THy SCIENTIFIC AM-
ERICAN, but is uniform therewitb in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPLEMENT I8 published weekly, and includes
a very wide range of contents. It presentsthe most re-
cent papers by eminent writers in all the prinaipal de-
partments of Science and the Useful Arts, embracing
' Biology, Geology, Mineralogy, Natural History, Geo-
graphy, Archsology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Engineering, Mining, 8hip Building, Marine En-
gineéring, Photogriphy, Techhnology, Manufacturing
Industries, Sanitary Engineering, Agrictftiis, STorts
culture, Domestic Economy, Biography, Medicine, etc.
A vast amount of fresh and valuable information per-
taining to these and alliad subjects is ‘given, the whole
profusely illustrated with engravings.

The most important Engineering Works, Mechanisms,
and Magufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Capada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, hoth mailed
for one year for $7.00. Address and remit by postal
order or check,

MUNN & Co. 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union. the SCIENTIFIC AMERICAN is nowsent
by postdirect from New York,with regularity, to sub-
scribers in Great Britain. India. Australia, and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and -South America.
Term's, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. Thisincludes pcstage, wiich we pay. Remit
by postal order or draft to order of

MUNN & CO., 361 Broadway, New York.

PRIN 'I'IN G IN KS.

K ‘“Scientific American 18 primted with CHAS-
ENEI JOHNSON & CO.'S Tenthand Lom
bard Ste. Phila.. and 47 Roee St., opp. Duane 8t., N, Y.
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