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Wdoertisements.
e ’age. each tasertion - ;

nck ¥age, each insertion - 1.0u aline.
The above &re chargea per agate line—gbout eight
words per line. This notice shows the width of the line,
is set in agate type. Engravings may head adver-
ment;q at the same rate per agate line, by measurer
ment, the letter press. Advertisements must be

me!ved at publication;office a8 early a8 Thursday morn-
ing to appear ln nexf. lssue.

5 cents a line.

A PLAIN BRACE, A KALCHET BRACL,
A DRILL BRACE, ALL IN ONE.

oAt Material, Style, Finish, Durability, in
all respects this Brace is warranted to be
the best in any market. Sent by mail,
postage paid by ‘us on receipt of $3.00.
Most Hardware dealers will furnish it at
BRACE the same price. MILLERS FALLS CO.,

No. 74 Chamber 8t., New York.

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 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 wa ts circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent i you to te
some other paper for the SCIENTIFIC AMERICAN, when
wselecting s 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 baving a small circulation thanis allow-

" ed on the SCIENTIFIC AMERICAN.
For rates see top of first column of this page, or ad-

"MUNN & CO., Publishers,
361 Broandway, New York.

AERIAL NAVIGATION.—DESCRIP-'

tion and mummon of & new aeronautic machine, de-
vised (y ed. W. Brearey, Beuretnr; of the Aero-
nauties boctety of Great Britain. Contained in SCIEN-
TIFIC AMERICAN BUPPLEMENT, No. 467. Price 10
cents. To be had at this office and from ail newsdealers

Mineral Lands Prospected.
Arzealen Wells Bored. Superior Smtlonary En-

ht purposes.
Blfrdsboro. Pa,

adaptedto Electric

ines, Apeciall
AMOND DRILL CoO.,

§ull t by PA.

Br

PR AND WATER-PROOP BUmLpive FELT,
. FImR-PrROOF PAINTS, STEAM PACKINGS, Bon.n
S COVERINGS, ETQ,

Samples and descriptive PricaList free bxmaﬂ.
B W. JOENS X' C0., 87 MAIDEN LAND, W. 7.
GHIGAGO.  PHILADELPHIA.  LONDON.

LIGHTNING RODS.—DESCRIPTION OF
of the arrangement adopted by Mr. Melsens for pro-
teotiog the Brusspla Totel de ¥ille aealnet lightning.
With & figurea. Contained In SCIENTIFIH AMERIUAN
BUPPLFMENT, N0, 325 Priee 1l0cents. Ta be had at
this offive and from all newsdealers.

IN*FERNATIONAL INSTITUTE FOR

-
Liquefied Carbonic Gas.
BRGVLER 83} Broadway, New York.

VENTILATION.—GREAT IMPORT-
- anee of ventilation. The yitiatton of air that is constant-
glco(n On ih lnhnbn:ed places, exhaustion of oxygen
es and lamps. Ventilation by natural and
meam. Cont#ilned in SOIENTIFIC AMERICAN

vammmx'r. No. 535 Price 10 cents. To be had at
this office and from all newsdeanlers.

WITHEEBY. B.UGG & RlCHA RDSON. Manutaoturers
of Patent-Wood Working Machinery of every descrip-
tion. Faollities unsurpassed. Shop formerly occupied
by R. Ball & Co.. Worcester, Mars. Send for Catalogue.

A. ElATLFLINR,

wons.
"valdenoe. R.1i (Perk 8¢.) Blxminotes' walk w.nm.um;i_

s Uriginal and Ouly Builder ot the
HARRIS CORLISS ENCINE,

With Harris’ Pat. Improvements, from 10 to 1,000 H. P
Send for copy Bngineer’s and 8Steam User's

ﬂanual. By & W, Hill, M.E. Price 8(.28.

PATENTS.

- MBS8SRB. MUNN & CO., in connection with the publi-
catlon of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patent

PAMPHLET GIVING DIRECTIONS FOR _FI

WHEELERS PATENT wwm ¥

PREINIGS LITHCGEN $ILIGATE

LITHOGEN PRIMER.WOOD STAINS
A~ SILEX FLINTAw FELDSPAR.

itk NEWMILFOP@ (joma_
CEN LENE, MANUFACTLRE .

NIEHING HARD WOOOD FREE TO ANY ADDRESS.

Andrsws
T

drie

OPERA

e finest work in the U.
lumber. All wi
ERA CHAIRS, 8C!

195 Wabash-av. Chi,
686 B'way N.X.

AQ,UA PURA

BY NATURE’S PROCESSES

1rbid Water Made Clean.

E Mntter in Sugpension
nnd f% nd

ml inlnble Ie-
menu removed.

Hard Water Made Soft.

Cities, Towns, Mills, Hotels,
and Privats Houses Sup-
pl*ed and Results
Guaranteed.

Berlie \n Hollers Aveided.

Annuil Water Jaies (n any
i will ylve the poople
FECT WATER Ior all
Lime. .

Send for Circulars and Hstimotes.
NEWARK FILTERING . C0., . NEWARK, N. J.

TRIBUNE BUILDING, NEW YORE.

it
© LFH.

MACHINERY AND EDUCATION.—A

lecture by Dr. B, W, Raymond. pginting oul agme inter-

enting analogies between tha evoletl sn {lledlrated in the

ﬁm“h of neiural forma in. the. visible world -aud th
evelopment eand ndaptation of the humun mlnd 8n
thought, s moedifled by. environment. and edugation,
Lnntalned in BETWNTIFIO AMERICAR SUPHLEMENT, N
523,  Prical0 cents. To be hnd ut this oficeand frum
e ngwedealers.

Colnmbia Bucycles and Tricycles.
MANY IMPROVEMENTS
FOR 1886.

New Spring cntnlme Sent Free.

r.nehl!ounel 12 Warren Bt. New |
York; 115 Wabash Ave., Ohldago. .

raws’ Mﬁca&l!anl Ilosks '

ork lra.nm
hool Degl?e. Globes.

"T'wrn per cont, added Lothe .

terial. g 'r by Thomas Potter, chlling attention:to
some ot the lenn generally known, but most vital. points
in connection with the production of good concrete for
‘building purposes. .Contained in 8CIENTIFIC AMERICAN
SUPPLIMEN'L' NO. 487. Price 10 cents. To be had at
this effice and from ell newsdealers.

; ] .
| copeiR TusEs a5 97

)é[en'.‘.lnn £his paper.

THE HAMMER TELEPHONE.—BY L.
De Tiocht Lebye. Description of the sppargtus, Its
uneration, and the » perenl contradi tlon by it of the
Eell theory of contintipus and nnduiating currents in
tulephonie’ trenosmission. With 2 {lustkatlons. Con.
tainid Iln- BCIENTIPIC AMERICAN HUFPLEMENT No.
4853, FPriceldcents. Tobehm atthisuﬂlceandrrom
all nawadaslears.

. LEATHER BELTING '
best and most rellable Belt
ever introduced. e by

e A. SCHIEREN &C()
St., New York; 416 |
eet, Boston.

L - 7 Ferr;
Arch St.., Phlladelphm 86 Federal gtr

RUBBER BELTINC, PACKING, HOSE,

AND ALL OTHER KINDS OF

RUZBBER CGORIDE;

MECHANICAL AND MANUFACTURING— PURPOSES

The Largest and Most Extensive Manufacturers in America.

THE GQUTTA PERCHA AND RUBBER MF0. CO,,

. New York, Chicago, San ‘Francisco, Toronto. -

SUPPLIES FROM
HYDRANT PRESETUHE
the cheapest power Enown,
'I:rll.lvahmblgrﬂr:r bl OWIF [
g, Tnhing
Printing Presees, Sewing
Machines dn  Households,
Torning Lathes, Scroll
Haws, Grindstones, Coffer
Mills, Saussgs Machines,
Feoad Cutters, Hectric
Tdghts, Elevators, ete. It
needs td'e rogm, oo Hring
up, fuel. ashea, rapairs, en-
Kinne r'xnlmitm or de'ay
na extrs ingurance, 1o cual
tllls. Is noiselesn, nost,
. compact. eleady ; will work
[ At any prassure of -water
uhove 1 lb., at 4] 1b, pres.
eure hne 4-horso puwear, and
capacity up (o 10-horee
powar. Prives from #H to $300. Send for eireylar to
THE BACKUS WATER MOTOH CO., Newark, N. J.

. PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

HAND, BURR & C
6l4and 616 Market St., Phuadeiphm. Pa.

VAPORATING FHUIT

Full treatise oo 1m rovad mthud

i it RRER R RRESRE,

Hox i,
NGINEERS, Capitelists Illustrn,ted working mo-
dels of mecha.mr-al invenl. g
SONB, 96John8t, N. Y.

rARDAM

EDULA"[‘ION OF THE AMERICAN

. H. Thurston on the

which mark the mlghty prom-eu of therace townrd
mse‘mua future?” Contained ln

%txt:er'roig?ca mo‘l.i*“ No. 524 1
N’ CTPPELEMKNT, No. $24. Price
ld% ﬁeg:ss. To be had at this ofice and fromall news-

for Inventors.

In this line of business they have had forty oneyéars’
a&rperiencs, und now have wunequaled facilities for the
preparation of Patent Drawings, Specifications, and the

prosecution of Applications. for Patents in the United ,

States, Canada, and Foreign Coupitries. Messrs Munn &

Co. also attend to the preparation 6f Caveats, Copyrights |

for Books, Labels, Reissues, Assignments, and Reports
on Intring ts of P All b intrusted to
thém is donewith special care and promptness, on very
reuonuhle terms.

a.mfp hiat rant frema of charge, on appllcation. con-

taﬂn ull funformation about Patents and how to ?‘
gure them; directions concerning Labels, Copyrights,
Dnnlm, !:‘a.tsnt,a Appéaals, Rolsues, Infringements, As-
stgnments, Rajactad Caegs, Hlote on the Bale of Pa-
tents, etc. -

‘Wealso send, freeof charge, a Enonm ot Foreign Pa-
tqnt Laws, show wing. the coat and methodd
patents i all the prlnclpul countries of the world.

MYUNN & CO., Solicitors of Patents,
31 Broadway, New York.

"BRANCH OFFICES.—NO. 632 and 624 F Street, Pa~
olfie Building, near th @treet, Washingtes, D. €.

of securlnx '

POINTERS for Users of Steam Pamps.
Van Duzen’s Patent Steam Plimp
Can P ga dot or (Itol:l

# Can Pump ! 8andy or Impure

Waterorquulde Emaent
Has no moving parts, conseBueucly no

Wear, no repairs. no trouble. Purchasers

assume no risks, a8 we guarantee every

-Pump. Above comparison with Jet

Pumps, Ejectors, etc., made of Iron.

Dgmand this of your dealer and

50 take nu cheal Bubﬂ tute, We make T

Sizes. Prices. from $7 to_$75. Caprcities from 100 |

20,000 gallons per bour. Stu.te for what purpose wanted

d send for Catal
and sen fm n?ﬁ?gw & w5k, Cinclunatt, O, -

PRIt

HLEReRLST E

0

The Hercules sells on its mer-
its. Whoever tries, buys it. Send
usa trial order.

PAGE BELTING co.,

CONCORD, N. H.

Branches. Boston. New York
Chirago

%’mm@m@‘ A
c:r.y a.ndl'tlt'hmonﬂ Ya.

Send o doacrlptlva ¢ircular,
PERMAHEHT BMIM")E PAPER
SR, S G BEEIE o phogoreetic
Sffnd f%xb esti-

Tawings copicd, enlarged, or Yeduced,
mates, Tho BAGTM AN DRY PLATH & F
1347 StateStradt, Rochester, N. Y.
FIRE DAMP IN COAL MINES.—DE-
criptlon of apparatus invented by H. G, CArleton for in-
diea.t ng the presence of fire damp, with 6 figures. Con-
5 4 ined- in SCIENTIFIC _AME: SUPPLEMENT No.

. Price10cents. To be ;}& at this office and from
all newsdealers.

'
iRoTias,

RNIS
[FACTTRED BY MLNSON

ORTABLE MILLS

UTICA, N, Y., U, 8. A.

AND MILL F

. MUNSON'S P

© 1886 SCIENTIF!

91 John Screet: N. Y, .

Use the JENKINS STANDARD PACKING in the wor
Joint you have, and if, after following dlrectlons, it is not.
what we claim, WE WILI, REFUND TME MONEY. .

Our “ Trade Mark” is stamped on every sheet. None
genuine uniess 80 stamped._ fW~Send for Price List. 7

TENEKINS BROS.,
Y9 Kilby Street, Boston,
13 So. Fourth #treet, Phila,

IC AMERICAN, INC

CONCRETE AS A BUILDING MA- .

!

A0 AMERICANBELL TLEPRURE 0

.95 MILK ST, BOSTON, MASS.

! " This Company. owns the Letters Patent
granted to Alexander Graham Bell, Mar¢h
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
formsof Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and rendeis eagh
individual user of telephones not furnish-
ed by itorits licensees respongible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

lllustrated cataiogue

) DB A WI N G sent on ‘n%::)l;gntio; Kto
INSTRUMENTS. | ™ *~igis,

HUB Capable of Transmitting any

requ re 'WeT.
to 1000 H. P.

l{ey beused in connecticn
HICT'U" Pulleys. Gt:ars, or
c LU T c H ‘Sens o oty N oofs.
LINK RELT MACH’Y CO.,
_ . 21 80. Jeffersh n8t., Chicago.

OF THR'.

Sriendific  Qmwevican
The Most Pepnlarns(:l?ntllﬁ?%aper In the World

. Oml .00 n Yenr, inclodin
v 83 52 Nimbers o

FPostage. Weﬁkly
enr.

This widely circulated and splendidly ll:lustmted

. paper is publlnhed weekly Every number contains six-

teen pages of useful information and a larga number of

original engravings of new inventions and diecove_riee.
representing Engineering Works, Steam Machinery

New [nventions, Novelties in Mechanics, Manuguctures,

Chemistry,Electricity Telegraphy., Photography, Archi~

tecture. Agrlculture‘ Homculture, Nntuxg.l History, ete.
All Claases of Resaders fipd . m the BCIEN TIFIC

JAMTRACAN a- popular resime of, tha ‘Iﬁznm 4n-

formation of the dhy; and it 18 the atm of thee pubtishers

to present it in an ettractivetorm. avolding as much as
pouible abstruse terms. To every lntellizent. mind,
this . joumel en’ords a_constant supply ‘of lnstructive
reedlnk. Itis promotive ofknowledge and progress in
every ‘community where it circulates. i
Tevms of Subacription.—One copy of the SOIEN-

TIFIC AMERICAN will be sent for.oné year—562 numbers—

postage prepaid, to any subscriber in the United SBtates

or Canada, on receipt of three dellars by the pub-
lishers; six months, $1.60; three months,$1.00.
Clubs.—One extrn copy of the SCIENTIFIC AMERT-

CAN will be supplied gratisfor every club of Rve subscribers

;at $3.00 each ; additional copies at eame proportlonete
rate.

E The safest way to remit is by Postal Order, raft, or
Express Money Order. Money caretully pnfeed inside
ofenvelopes, securely sealed, and correctly addressed,

' seldom goes astray, but is at the sendep s risk.” Ad-
dress all letters and make all orders, drafts, etc., pay-

rem o
wleto’  N\CTFITIT & CO.;
301 ‘Broadway' New York.
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Scientific American- Supplement,

This is a separfte and distinct publication from
THr, SOIENTIFIO AMERICAN, but is unitorm therewith
-in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT {8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writars.in
all the -principal depar of and:the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
‘Natural History, Geography, Arch®ology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engie
neering, Steam and Railway Engineering, Mining,
‘S8hip Building,-Marine - Engineering, Fhctogeashy,
Technology, Manufacturing Industries,. Simitary En.
gineering, Agricuiture, Hortiédttive, Domestic Koono-
: my, Biography, Medfcine, etc. A vast amount of fresh

and valuable information perteining to these and-allied
‘subjects 1s glven.the whole profusely illustrated with
engravings.

The most impoftant Engineering Works, Mechnnlims,
and Manufactures at home and abroad are represented
and described in tbe SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Capada, $5.00 a year, or one copy of the SCIENTIFICAM-
ERI AN and one copy of the BUPPLEMENT, both mailed
for one year for $1.00. Address and remit by po-tnl
order. expressmoney order, or check, -

MUNN & Co.. 361 Broadwny. N, Y.,

Publishers SCTENTIFIO AMERICAN.

T'o Noreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
| by post direct from New York, with regul rity, to sub-

scribersin Great Britain. India, Australia, and ail other

British colonies ; to France, Austria, Belglum, G&rmm!.
| Russia, and all other European States; Japan, Brasil,
Mexico, and all States of Central and South America.
Terms, when sent toforeign countries, Canada excepted,
@4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SBCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes postage, Which we pay. - Remit
by postal or express money order, or draft to erder of

MONN & (0., 361 Broadway, New York.

PRINTING INKS.

THE “Bdentlﬂc American* js printed with CHAS.
JOBXS0OK & CO.’S INK: Tenth and Lom
bard Sta., Phlls, and 47 Rose 8t., opp. Duane St,, N. Y.
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