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,,. A PLAIN BNAUE A HATCHET BRACE,

A DRILL BRACE, ALL IN ONE.
Material, Style, Finish, Durability, in
' all respects this Brace is warranted to be
the best in any market. Sent by mail,
postagepaid by us on receipt of $3.00.
Most Hardware dealers will furnish it at
the same price. MILLERS FALLS CO.,
No. 74 Chamber 8t., New York‘.

THE WALL—A LECTURE BY PROF.

T. R. Smith, F.R.I.B.A. Physical
Constructing.  Walls of the Middle Ages. gg})
Qrecien, nnd Roman Walls. Diﬂ’erent ways of dealing
with a Wall.  Masonry of the Jews. Ornamentation.
Color. Contained in HoiuNTIFL: AMERICAN SUPPLE-
MENT, No. 466. Price 10 cents. To be had at this office
and from all newsdealers,

Andrews’ Office & Bank Dasks

" . The finest work in the U. 8.; kiln
dried lumber &l work guaranteed.
hool Desks, Globes,

A . Andrews&(}o.ﬁ?g:;g:*;}:-;;g*;}:

Leffel Water Wheels,

With Important Improvements, 3
11,000IN SUCCESSFUL OPERATION.

~ PIND NIW PAMPHLET FOR 1886
Sent free to those interested,

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

ENGINEERING PROGRESS IN 1884.—
Renort of the 18th Annual Convention ofthe American
Society of idvil Engineers. Contained in SCIENTIFIC
AMERICAN :rpLEMENT NO. 494, PricelOcents. To
behadat this ofice and from all newsdeaiers.

ualities and Mode [

ian,

ASEEYTAG G
Tue ChRn maae_-sr

~o FQOTERST W8T &

eFr e

ICE-BOATS — ’I‘HEIR CONSTRUCT[ON
and management. With working drawings, details, and
directions in full. Four engravings.showing mode of
construction. Views ofthe two fastest ice-sailing boats
used on the Hudson riyer in winter. Horsfall,
M Contaiued IENTIFIC AMERICAN SUPPLE-
MEXT, } ber also containsthe rulesand
remllat Ong for the Ymation of ice-boat clubs, the eaile
ing and management of ice-boats. Price 10 cents.

MODEL, Send T v,

XPERI C.E.Jones&Bro,

CINCINNATI, 0.
WORK SPEEIAI.TY. 3

(Mention this Pnper.l

REPAIR OF BOILER TUBES —BY
F.W. Hichhoelz. A very valuable paper. How to repalr
jmaky tobes. How to remove worn-out tubes. oW
to lé'?mr tubes in service, and put them in place again.
iliustrated=with 11 figures. Cohtained in SCIENTIFIC
AMFRICAN SUPPLEMKNT, No. 467. Price 10 cents.

To be had at thls oﬂice and from ail newsdealers.

BRADILEYS
Upright Cushioned

Helve Hammer

ion qffice a8 early :

RUBBER BELTING, PACKING, HOSE

AND ALL OTHER KINDS OF

RUBBER GOODS,

FOR

MECHANICAL AND MANUFACTURING PURPOSES.!

The Largest and Most Extensive Manufactnrers in America. - 1

THE GUTTA PERCHA AND RUBBER MF@. CO., |

New Yark, Chirage, San Francisco, Toronto.

SEND FLR CIRLLLARS OF

BBEA!)(ER-... A

W -
CAPACf ONP\.\;E- ;
NE A M;N
ATEP‘:. ABON weﬂt»ﬁ

CHIL
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JACKET KETTLES,

Powin or Fureelain Lined, Tesled to 1{[} .
pregpure, @Hend for iats,

HAND, BAHR & (X
£14 and 416 Market at, J.’ht]atii’fphm., Pa

l‘HB DINGEE & cONARD 00’8
BEAUTIFUL EVER-BLOOMING

TREQRREARST

OCK

BOXWOOD AND ITS SUBSTITUTES
—A paperby J. R. Jackson, enumerating and descrlblnf
the various woods that have been proposed as a substi-
tute for box. AN
SUPPLEMENT NO. 497. Price 10 cents. To be had at
this office and fromall newsdealers. |

Our Great Flpecia
QES.WS have al.l
sta.ndard sorts, in dlﬁexentsnes nnd pnces tosuitall
wantz Ovar 4?{,]: chmcest mnem« to ¢haose fro
g’ o send etrong mail to all Poy
fices, purrchaser's cholce 01 variotios, all iabel

Contained in SCIENTIFIC AMERIC.

led,
3710 12 PLANTS ], 58,40 SIS A New Drill Chuck.|
mmdmg value. ’.Nvo BAT peu:;maas. THE HARTFORD. |
Sw [T 'lsim]q\s eﬁunu;v Nustoatod Frer. No. 1 holds O to 1 in. Price, §7.04. 1
o TV ot v HONAR D O No. 2 holds ® to & fn. Price, §8.00,

57 It cannot be excelled. Address
THE CUSHMAN CHUCK CO.,
Hartford, Conn.

e

CLARK’S DRYING, VENTI-

LATING and EXHAUST Or any dealerin machinists’ Tools.
_ FANS. 2
S+ Cheapost. Most Effective. | A FRIAL . NAVIGATION.—= DESCRIP-
Price List Free. tion and illustratlon of 8 new aeronautic machine, de-
GEO. P. CLARK, R ekeal Shoiety of Groms Battain. - Gontalood I Seema
mu C1 TOa ritalin. ontalned 1n -
Windsor Locks, ~Conn.(Box L. | prprc AMURICAN SUPPLEMENT, No. 467. Price 10

HIGH EXPLOSIVES FOR WAR PUR-

. cents. To be had at this office and from all newsdealers

poses.—A paver 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 SCIENTIFIC

AMERIOAN SUPPLEMENT, No. 474. Price 10 cents.
To be had at this office and from all newsde alers.

“HW.JOHNS
ASBESTOS:

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

H. W. JOHNS WF'G CO, 87 MAIDEN LANE, N. Y.
125 Randolph St,, Chicago; 170 N. 4th St,, Philadelphia

, VANDUZENS

MECHANICAL

WATER PURIFIER
MANUFACTURED BY

REMOVES av My
ANMD
scale

G. Hatﬂeld. With directions for construction chur
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers.

ROCK BREAKERS AND ORE CRUSHERS.

We manufacture and supgly at short notice and lowest ratea, Stone and Ore Crushers con-
ta.lnl.nu theinvention described in Letters Patent. issued to Eli W. Blake. June 15th. 1858, togeth-
er with NEw AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
and Juty 20th, 1880. to Mr. 8. L. Marsden All hers supplied by us are constructed under
the superlntendnnce of Mr, Marsden, who, for the past tweuty ears, has been Gonnected with
the manufacnu-e of Blake Croshers in this'country and E;
EL FOUNDRY AND MACHINE L()., Manufrs., Ansonin, Cain.

& BACON; Agents, New York,

HARRISON CONVEYOR H
nic Br2in, Coal, Sand, Clay, Tan Bark, Cinders, (lr}eg.h Seeds,xlaﬁ..
icago,

Fu:r

Sole
Manu’fers,

Sendﬁul‘ Sendtor | BORDEN SELLECK & CO-,{

For ROOFS OF ALL DESCRIPTIONS, steeporﬂat.
CARL ha applied by ordlnary workmen haviu.g 0.0 prevics

Combines all the best el ts es-
g sentialinadfir,t-class hammer.
' BRADI.ILY & CO.,
Syrmuse, N. Y., U.8. A.

* Establlehed 1H8%2. |

ENGINEER'S PO(‘KET BOOK. BY’
Charles 1L Tlaswell, Civll, Marine, and Meenan:eal Tn. .
wineer, Qiving ’I‘n.blm, Ii,usi“‘ Aol Furmulss pest
ta Mochanies, Mathematics, wnd Fhiysica, Arond

Musonry, Hteam V easels, Millg, Limes, Mortars, O mf_ntv\
e pages, leather, pocket-book furm.  Erice ii
™y valuable work will pent on receipt of price

MUNN & CO., New Y'o‘rk

P\BL

AND ru-u‘_ GRRY Larmm.;) STEEL

LEHI!Z_:H AYE & ANE

DRAINAG'E.'—A SERIES OF VERY|

excelleut directions for drainin,
by Mr. Charles Paine. Contained in SCIENTIFIC AMERI-
CAN SUPI'LEMENT, No. 46X. Price 10 cents. To be
had at this oﬂice and from ail newsdea]ers
R WM. A. BEARRIS,
Providonee, 1.1 @irk 8¢,) SixmlnutadmlkWutmmmﬂqn
Original'and Only Builder of the

HARRIS-CORLISS ENG!NE,

‘With Harris’ Pat. Improvements, from 10 to 1,000 H. P

Send for copy Englneer‘s and Steam User’ s
ITAanual. B'y J. W. Hill, M,E. Price81(.25.

PAT NTS

MESSRY MUNN, &), in conntection with the puhli-
cation of the SCIENTIFIC AMERICAN, continue to ex-:
amine improvements, and to act as Solicitors uf Patents
for Inventors.

ln this line of business they have lmcl Jorty one yi

mee, and now have. unequaled facilities for the

prepa.ration of Patent Drawings, Emociﬂqations, and the

groseeuhon of Applications for Patents in the United
tates, Canada, and Foreign Coun

railways, roads, etc.,

for_Books, L.abels, Reissues, Assignments. and
on Infringements of Patents,
them is done with special care and promptness, on very
reasonable terms.

eports

hlet sent free of charge, on application, con- :

tainin f}l)lll information about Patents and how to Yl
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringe: ments, Ase
%téglelt:ts, Rejected*ses, Hints on the Sale of Pae

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

MUNN & CO., Solicitors of Patents,

361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 64 F Street, Pa:

cific Building, near “th Street, Washington, D. C.

- tions. By Henr:

'SLATEROOFCOVERINGS--BY JOHN

ries. Messrs Muon & °
Co. also attend to the prepnmcion of Caveats, Coxi{rights :

All business int usted to i

Send for Bamples and Illnsirated Pamph-

Address
W. H STEWART,
74 Cortlandt Strent, New York
IRON-FIERE PAINT, for Hoofs snd Factory and
Farm Rulldines

GLYCERINE AND ITS USES.—A
‘ yaluable and interesting paper by F. H. Alcock. Con-
tained in BCIENTIFIC AMERICAN SUPPLEMENT NoO.

496. Price 10 cents. To be had at this office and from
all newsdealers.

axp
let.

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas.

NLER, 857 Broadway, New X(

Colnmbia Bicycles and Trlnytles

h - Reduction in Pr ces zuu; Many
: N mprovements for 1
% %J' New Spring Catalogue Sonl Froe.
m /A7) The POPE MFG. 0,597 Washington 8., Boston
A Branch H 12 .
W {{:'rfx; li.:i‘ ﬁéu.ﬁﬂf"ogfe’-fﬁw P iy -
PORTLAND CEMENT._THE  SCI. '
ence and Art of the Manufacture of Portland Cement, !
with obseryations on som((a} ﬁf its eonstructxre Pa:.‘pg%mai L
eto, v, Cloth. Price $7.25. Ad- | )
Baamas, Vo x0T M Pngtton  Iron  Co.
. []

M . wmmu and OFFICE, TRENTON, N. J.

/, T|r“HT&5! AGK EARRE Mgy HiNERy o™ Sk Oce-Gooere, Hwres & Coo 1 Buring
SASPECIALTY

cago Office—146 Lake Street.
JOKN GREENWOOD &OO -

ROCHESTER N.¥ i:OOT OR L A T H E sFOR wooD

POWER ORMETAL.
All sizes. Catalogues free. Lathes on trial.
SEBASTIAN, MAY & CO.,

165 West 2d street. clnclnnatl, 0.

AMERIOAN ME()BANI(!AL DICTIONARY. A
Descriptive Word Book of Tools, Instruments, Machines,
Chemical andMechanlcaI Processes: Civil, ﬂechanica]
Ii,al wn{ Hydraulic, and Millitary Enzmeering.
nyventions; General Technological Vocabulnry.
est of Mechameal A}l)phances in Science and In~
duatrm and Fine Arts. lllustrated with upward of
7,000 eng avings. By Edward H. Knight, A, M., Civil and
Mechanical Engineer. In three octavo volumes. The -
set, cloth, $24.00; sheep, $27.00. For sale by MUNN & Co.,
361 Broadway, New York City.

JENKINS BEROS.’ VALVES.
Gate, Globe, Angle, Check, and Safety. I
MANUFACTURED OF BEST STEAM METAL.

. The Jenkins Disks used in these Valves are manufacture under our 1830 Patent, and willstand :
any degree of steam pressure, hot and cold oils, or acid.

To aveid imposition. see that valves are stamped ‘‘J enkins Bros.”
JEINEKINS BROS,,
71 Jolm St.» New York, 13 Seo, ¥ourth St., Phila.

Tr llnsmlnuinn uf Power.

huupenn] un Bridgens,
M WILY s,
and othor a.pplu.aticma of

Treatise on Concg-ete 2
dress MUNN & Co.. 361

' Slater. Characteristics of good siate, sizes of slate, lay
. ing slate. Contained in SCIENTIFIC AMERICAN SUPPLE-
i MENT NO., 498. Price 10 cents. To behad at this
oﬂce and from all newsdealers.

HPORATING FRIIIT

entise on lmproved
methods,ylelds, profits, prices
andgene alstatishcs, FRE

AMERICAN MAN’F’G CO.

P. 0. BOX R. WAYNESBORO, PA. §

79 Kilby St., Boston.

© 1886 SCIENTIFIC AMERICAN, INC
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. Best and most reliable, Belt
ever introduced ‘vlade by
CHIEREN &GO,

i 47 Ferry Street, New York;
9 416 Arch Streegr hlladel-
ning - treet,
inst-[m

. )

Barpes’ Foet-Power Maehingry.
Complete outfits for Actual Workshop
Business. Read what a customer says:
‘* Considering its ca a.cxty and the ac-
curateness of your Lathe, I do
not see how it can be roduced at such
low cost. The velocipede foot-power
is simply elegant. 1 can turn steadily
for a whole day and st night feel as
little tired as if I had been walkin,
around.” Deseri tlve Catalo e an
Price List Free. JOHN BARNES
Co. Address 1999Mam St Rockford, Tl

T AMERIGAN B4 TELEPRORE .

95 MILK ST., BOSTON, MASS,

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174466, and January 30th,
1877, No. 186,787.

The transmission of Speech by all kniown
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 oritslicenseesresponsible for such
unlawful use, and all the consequences
thereof, and llable to smt therefor.

OF THB'

|| & cienfific Jmerican
The Mest Popularlge)lle';:tllﬂis g;lper in the Werld.

Oniy 83.20 a Yenr, thcluding Postage. Weekly
52 Nnmbers a Year.

This widely circulated and splendidly fllustrated
paper is publisked weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new -inventions and discoveries,
representing Epgineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Klectricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

.All Classes of Readers find in the SCIBNTIRIC

‘b AWENICAN a popular veswsne of the best scientific in-

¥ormutlon of the day; and it is the aim of the publishers
to present it in an attractiveform, avoiding as muchas
ble abstruse terms. To every intelligent mind,
is journal affords a constant supply of instructive
redding. It is promotive of knowledge and progress in
every eommunity where it circulates.
Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52nu bers—
postage prepaid, to any subscriber in the United States

. or Canada, on receipt of th1'ee dollars and twenty

cents by the publishers; six months, §L60; three

. months, $1,00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
! CAN will be supplied grabisfor every club of flvgsubscribers
"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 co rectly addressed,

i seldom goes astray,but is at the sender’s risk. Ad-

dress all letters and make all orders,drafts, etc., pay-

blet
WY aroITIT & co.,
361 Broadway New York.

T T EXL X
Scientific American Supplement..
This is a separate and distinct publication from
THE SCIENTIFIO AMERICAN, but isnniform therewith
ip size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is 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,
N ncqra] History, Geography, Archgology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-

neering, Steam and & Miming,
. 8hip Buil ing, Marina Y sepi
T(‘L.'Imulugy. Manufucturing lodustri®, Banttary Xn-

gineering, Agrtemiaire, Horticulture, Domestic Econo-
my, Biocgraphy, Medicine, ete. A vastamount of fresh
and valuable informat on pertaining to these and allied
subjects is glven, the whole profuselyillustrated with
engravings.

The most important Engineering Works, Mechanisms,

" and Manufactures at home and abroad are represented

and described in the SUPPLEMENT.
Price for the SUPPL.LEMENT for the United States and
‘apada, $56.00 a year, or one copy of the SCIENTIFIC AM-

RICAN 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 SCIENTIFIC AMERICAN.

T'o Koreign Submctiliers,—Unier the facilities of
the Postal Union,the SCIENTIFIC AMERICAN I8 now seut
by post direct from New York, with regularity, to sub-
scribersin Great Britain India, Australia, and all other
British colonies; to France, Austria, Belglum, Germany,
Russia, and all other European Seates; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canadaexcepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order. or draftto order of

MUNN & CO. 361 Broadway, New York.

PRINTING INKS,

“Seientific Amerlek 8 primted with CEOAS-
ENEU JOHNSON & ¢ INK. Tenthand
bard Sts. Phila., and 47 Rose 8t., opp. Duaae 8t., N Y,
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