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VALUABLE B00KS & PRACTICAL M.

Michell.--Mine Drainage: A complete practical treatise
on Direct-acting Underground Steam Pumping Ma-
chinery. Illustrated. 137 engravings,8vo, . $6. 00

Molesworth Pocket Book of Useful Formule and
Memoranda for Civil and Mechanical Engineers.
Leather, $1.00

Neville Hylrauhc Tables, Coeﬂicwnts, formule for
finding the discharge of water from orifices, notches
weirs, pipes, and rivers. Thick 12mo .50

Nicoll’s ilway Builder. A Hand Book for esti-
matmg the probable cost of American Railway Con-
K%ﬁlmun and Bquipment. Full bound pocket book

edages,
g\clll —A chnonary of Dyemg and Calico Printin
8vo, 491 %ages,

Orton,— nderﬁround Treasures ; H How and Where to
Find them. Illustrat

Overman.—The Manufacture of Steel.”
edited by A. A, Fesquet, .

Overman —The Moulder’s and Founder’s Pocket
Guide. A new addition with a supplement on Statu-
ary and Ornamental Mou!d mﬁ Orduance, Malleable
Irou Castings, ete. By A. A. Fesquet. Mengmviggﬁd

12m
anrer, Gllicr “and Varmsher 8 (*ompamon, compris-

ing painting, gliimg, varnishing, glass staining, grain-

ing, marbling, sign writing. gilding on glass, coach
palntllélg and varnishing, harmeny and contrast of col-
ors.

1 The above or anyof our books sent by mail free of
%gstage, at the publication price to any address i the

or!

0% Our new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BeeKS, % pages,8vo, CATALOGUL OF
BOOKS ON SCEAM AND THE STIEAM ENGINE, MECHAN-
IcS, MACHINERY, AND DYNAMICAL ENGINCERING,
CATALOGUE OF BeoKS oN CIViL ENGINERRING,
BRIDGI: BUILDING, STRENGTH OF MATERIALS, etc.
List of LEADING Be®KS on MKETAL MINING, M TATL-
LURGY, MINER ALOGY, ASSAYING, AND CHEMICALA N-
ATYSIS, etec, etc. Catalogue of Books on DYWNG,
CaLice’ PRINTING, WEAVING, COTTON AND WeeLEN
MANUFACTURE; CATALOGUE ®F A MISCELLANE-
OUS COLLICTION OF PRACTICAIL. AND SCIENTIFIC
Boexrs; two Catalogues of Books and Pamphlets on
SeCIAL SCIENCH, POLITICAL EconomY, BANKS, PeD-
LATION, PAUPER!SM and kindred subjects; sent free
to lmf one in any part of the world, who will forward
his a, ress

HENRY CAREY BAIRD & C
Industrial Publishers, Booksellers, and Importers.
810 Walnut St., Philadeiphia, I

Cornell University.

COURSES 1IN
Electrical Engineering,
Mechanical Engineering,
Civil Engineering
and Architecture.

Entrance Examinations Begin at 9 A. M., June
16 aud Sept. 16 1884,

For the UNIVERSITY REGISTER, containing ful}
statements regarding requirements for admission,

A néw edition
$1.50

courses of study, degrees, honors, expenses, free scho-
larships, etc., and for special information
THE TREASURER
Ithaca, N. Y.

apply t

OF CORNELL UNI’VERSITY

(FLAT AND SWIVEL BASES.)
SOLID JAWS AND ADJUSTABLE ATTACHMENTS.

Steel Faced or Solid Steel ﬂlidims ar. Espe-
cially adapted for heavy cllll)plllg a; ocomotive
works. ForJewelersand every kind of vise work it
maintains its superiority in strenuth, firmness of
rip, darability, make, and saving of time and
fabor." Forsale by the Trade. Send for Circular.

NATHAN STEPHENS, Prop.,
41 Dey Street, New York.
S

TBIBR

Great Original Baltimore-Made

Fire Place Heaters

Mantels and Registers.

1.B.C.BIBB & SON,
Baltimore, Md. ™

% Bestworkmanship. Lowestprices
&uaranteed. Send forcirculars. ,

PATENTS.!

MESSRS. MUNN & CO.,-in connection with the pub-
lication of the SCIENTIFIC AMEIRICAN, continue tO ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors,

In this line of business they have had thirty-eight
years experience, and now have wunequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in tile
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assiguments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
tainingfull 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 Pa-
tents, etc.

We also 8end, free of charge, a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents im all the principal countries of the world.

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

BRANCH OFFICE.—Corner of F aund Tth Streets.
Washinglon, D. C.

Scientific

Qmerican,

use.

Our U. 8, Patents,

end for eur New

With our new Illustrated Book of Instiuctions. any one wit
genuity can easﬂy put them up.

INSTRUMENTS SOLD OUTRIGHT.

The BENNETT PRIVATELINE TELEPRONE APPARATIS

CONSISTING OF THE

BENNETT TRANSMITTER, BENNETT-LAKIN
RECEIVER, GILLILAND MAGNETO
BELL, INSULATORS, ETC.

Forming a Handsome. Practical, Durable, and Reliable Telephone Apparatus
for Short I’rivate Lines, UNE U Ou

has been greatly improved, and for short lines is WITHOUT A RIVAL,,
| and is GUARANTEED SUPE

1) inevery particular. r apparatus

LRIOR in every respect to anything else in
ordinary in-

8ix in number, cover broadly theuse of a Curved Tube in

the Transmitter, the use of a Hearmg Tube in connection with a Telephone,
our Improved method of Insulating, our Magneto Bells, etc.
phone embodying the above features is a direct infringement, and the maker,
seller, and user will be

Any other Tele-

roceeded against
atalogue and Price-List just issued.

BENNETT TELEPHONE CO.,

Indianapolis, Ind., U. 8. A.

Please mention this paper.

DROP FORGINGS
RIIBBER BACK SQUARE PACKING.

BEST 1IN
A For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.
B represents that part of the packing which. when in use. is in contact with the Piston Rod.

BILLINGS & SPENCER CO.
HarTForD, Conn.U.S.A.

THE WORIL.D.

A, the elastic back, which keeps the part 13 against the rod with sufficient pressure to be steam-tight, and yet

creates but little frlct.lon

This Packing is made in lengths of about 20 feet, and of all sizes from 4 to 2 inches square.

NEW YORK BELTING & PACKING CO.,

JeunN H. CHEEVER, Treas.

Nos. I3 & IS5 Park Row, opp. Astor House New York.

AMERICAN OXIDE BRONZE CO

MAKES THE BEST AND CHEAPEST CAR BOX
TENSILE STRENG TH,

Lbs TO THE SQUARE INCH eLasTicity 971

AND JOURNAL BEARING METAL
LFOR SALETO

THETRADE IN |NGOTS.THIS METAL CAN BE USED FORANY AND ALL PURPOSES, AOORESS 402 WALNUT s PHILADELPHIAPY

“ BLAKE’'S CHALLENGCE” ROCK BREAKER.

Patented November 18, 1879,

etc.
en

For Viacadam Roadmaking, Ballasting of IRailreads. Crushing Ores,useof Iron Fnrnaces,
Rapidiy superseding our older stytes of Blake Crusher on account of its_superior strength, effict-

cy,and simplicily. Adopted by important Railway and Mining Corporations, Cities, and
First Class Medals of Superiority a warded by American Institute, 189 and 1880.

BLAKE CRUSHER (0., Sole Makers, New Haven, Conn.

OWDS.

AN % j»d ING METALS ESPECIALLY ADAFTED
S FGF RMLP\ONJS ROLLING MILL R ENGINE BEARINGS,COTKS MAWVES s

m MUSICA
OPTICA

ELECTRICAL, MECHANICAL, &c.FHE

= MAMMOTH CATALOGUE
TARBACH ORGANINA CO. Phlladn. P

For removing seale and keeping
Hanley's Cleaning Composition.

"THE DINGEE & CONARD co’s
BEAUTIFUL EVER-BLOOMING

our boilers clean, use
.J. Hanley, Tmy‘h X.

establishment makln
SS of ROSES,

rF %?tlggse.. n‘l’ggec nosﬁg‘ﬁzvﬂ moet estal

ms an
Plants suitablefor i mune-

djmblonmdahwrui al:r posf t my
splendid varieties, your choice, all 1a ?

or §2 leorss 6for 47" :forSS' 75 of

[+}} lOJ Gmmpleu

%mi iliu.m‘a! REE

;reat eon theRnse.?
?EE Grovo Glelter Co,, Pa
3
“TILE AND GLAY RETORT S ALL SHAP

Bose GM
C =BORGNER & O'BRIEN =<
ABOVC RACE, PHILADELPHIA

More people are polsoned by
foul liefrigerators than by
sewer gus, « Three-fourths of
i Refrigerators sold breed s
Iarin and fe
thefood., M
Hotel and He rig-
ferator will keep nnythi .g
sweet nnd umuL "Frice 8

BTBVENS, Toledo, Ohio,

Fon s ALE well guarded, pleasant, permanent,
thoroughly indorsed, and exceed- |
ingly profitatble manufaet,urmg business wanted in ever
city or locality, where Boilers and Engines are used;
hours will equip and manufacture goods: one room ten
feet square; owner wantsno help; no power, very little
knowledge of engines and boilers required. Baltimore
City not for sale. Entire capital required. $300 to $600.
Don’t fail to write for circular, STATIONARY AND
MARINE, P. O., Baltimore, Md.

SMALL ARTICLES monufactured in wood or
étal, on moat faverabla terms. MPatent Office mod-
els and ex erimenml mach!ne a apeclalty.

'IN, P. O % New annwiok.h J.

R BEFORE YOU BUY A BICYCLE

kind, send stamp to & ROS.,

l)a 3 hio, for arge Illustrated Price

P List of NEw and SeEconD - HAND MACHINES.

% Second-hgnd l'ilLYLLFS taken in exchange
mmwx.ns ired d Nickel Plated.

SW I*‘thTAKI‘S WIT l'l THE
Pr;:ia;t. Journal Box.

ELLIS
Tha best Planer and Matcher ever
Plan! ln&‘a} in. wide.ﬂ in. thick, weight 'mm Ib.,
lm:ius in. w‘ldl:i in, tg;:tk welght 2.600 1b.,

mn eadin $20. Sash, Door,
and Blind \1m_'hineﬁy n specialty. 1 .

Oorrus ndence 80~
licited. Rowley & Hermunce, Willlamsport, Pa.

Telegraph arx’xd Electrical

Medical Batteries, Inventors’ l\%}dels, Experi-

mental Work, and fine brass castings. Send for

catalogue C. E.JONES & BRO. Cincinnati, O.
It is important to us that you mention this paper.

ox srday at home., Samplesworth$s free.
$0 tO $201R'!'dreu SrINson & Co,, Portland, Maine.

 FEEDWATER N

PURIFIER of
AM BOILERS
16N PATENTS

=™ The Celebrated

ORCANS ¥
aro 1 in the
3 world. awecinesa

{ atyle, elegan:
s-d ihe ﬂurld. An

wr\ NTED to correspond with inventors of articles
whieh can be manufactured at small cost. Call upon
or address I, J, PATTERSON, Dayton, Gbio.

0 CASING IN PROPORTION
TO SIZE OF HOLE THANBY |
ANY OTHER PROCESS

DRILL CO.
BOX*23 POTTSVILLE PA:

SMMANFTRS,0F DIAM
~ FORALL KINDS ©
ROCK BORING , ¥

DRIL

| PERFECT '
NEWSPAPER FILE

The Koch Patent File, for preserving newspapers.

mﬂ&gmme& and pamghlets, has been recently improved
auce ubseribers to the Scmmwc A.u
| ERICA CA\LKRI(‘AN’ SUPPLE

i SCI
pliecl for the low price ﬂi $1.50 by mail, or %1.% at t.he
ce of this paper. Heavy board egides: inscription
g SCIHE. TIF‘I{' AM RICAN' " in gilt. Necessary for
may oue who wishes to preserve e paper.

MUNN & CO,

| Publishers SOIENTIFIC AMERICAN

Rl

© 1884 SCIENTIFIC AMERICAN, INC
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',E'OEII‘I‘I'V‘E BLAS'I'-

(IRON REVOLVERS, PERFECTLY BALANGED,

Has Fewor Parts than any other Blower.

P.H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
8. S.TOWNSEND, Gen. Agt., ?)Corf.land St.,9Dey St.,
COOKE & CO., Senmg Agta 22 Cortland Street,
JAS. BEGGS & CO., Selling Agts 9 Dey Str eet,,
INEW YORK.
=END FOR PRICED CATALOGUE.
INFORMATION"
For Users_ot steam_Puwps,
Va.n Duzen’s Patent Steam Pump
 No Packing or Oil
Requlres No Repairs or Sklil Rell-
¢N { able,

—

0 Care or Attendance.

Can pump any kind of liquid; ever

i read{' no moving parts; all brass; can-
—== not clog nur get out of order; fully tested
* hundreds in daily use; every pump guar-
. anteed; not llke cheap umps made
* of Iron all sizes &0 6 inch dischargeg
~ prices from $7 upward ;: capacities from

160 to 20,000 gallons 691- hour. State orwhat purpose
wanted and send for amlogu Pumps.’’
VAN DUZEN & 'l‘lF'.l‘ Cincinnati, O.

OnNE HoRSE PoweR
STEAM-ENGINE
““DBm&V\“-""“’“ Yo o8

A PERFECT BORT ENOYE

IR\ SAFE FROM FIRE B EXPLOSION.
Hﬂ EXPENSE WHILE IMINI STOPS

TEAM 1IN FIVEMIn
nuns ITSELF ttunwn‘so- Twu
AH.SHIPMANROSHESTER,

y G ALLONS OF KEROS
Y REFERENCES To

A Chance for Capitalists,—Righttomanufacture the
new Wind Engine (page 198 Sci1, AM.) in Western States,
etc., for sale. Write ). H. BAUSM AN, Lancaster, Pa.

Agents wantea

HE CUMPLETE HOME for this beautiful

book. New edmon —New bindings.—New illustrations

from new designs. Superbly gotten up. Same low price.
Adapted to all classes, Se sat sight. Agents doing big work,
EXCRLLENT TERMS. The handsomest prospectus ever issued,
L};l) now. BRADLEY,GARRETSON & Co., 66 North 4th St.,
Philadelphia. Pa. Also other grand new books and Bibles.

MICROSCOPES'

TELESCOPES,
FIELD GLASSES
MACIC LANTERNS
BAROMETERS
TNERMOMETERS

DRAWINC INSTRUMENTS

PH ILOSOPHICAL AND CH EMICAL APPAMTUS
Se nd for list and description of o ur ten Cata bg ues,

QUEE.N & CO..Opt|C|ans, PHILADELPHIA

When I say ¢ure 1 do 1ot wwaan Iner\'Iy bo gtop them for s
timaand than have them mturna ‘grn,\n, miean aradical cum
I have made the diseuse of FIIS, EPILEPSY or FALLING
SICENESS a life-long study, Iwarrant my remedy to curs
the worst cases. Bocause others have failad Is no reason for
a0t now recelving o cure, Send at once for & treatise and &
Frea Bottle of my infallible remedy. Give Expressand Post
Offies, 1t eosts yor nothing for & trial, and I will cora_you.
Afldress Dr. 5. ¢ ROOT, 183 Pentl 8., New York.

AND FINE GRAY iRON ALSO STEEL

EAB [.E 7 CASTINGS FAOM SPECIAL

INNI
S DEVUN & Cor{, PR TG e

Il
LEHIGH AVE. & AMERICAN ST. PHILA A e

DYKE’S BEARD EL! lek

Dackage wih ditvetions i it
l. A. L. SMETH & co., Agentss l’-lnim, lll-

NERVOUS gggu.rpmggg
GViale Hemedfal Azency, 160 Faiton Sta

GONSUMPTIO

Thave nposltlva remedy for the anbove diseass; bxl
thonsands of cases of the worst kind and of long stmtdlng
have beencured. Indeed, sostron, Eku my Talth inlts edl

that ! wll.l send TWO BOTTL ESF guthul‘wlt B VLL-
TAB REATISE on this dlseaaa. GlveEx-
pm P O, add ress, PR-T..I..BI-OCUHV!BI PewlSL. N Y.

RUPTURE

cured without an operation or the inju tmanen inflict
by IJrA.T LBHERMAN'S method. L)jnI:{ 251 Broadway,
New York. His book, with l-'homm'auhic likenesses
of bad cases, before and after cure. mailed for 1le.

$100.00." rice per
otd.s Ktampsor silver.

t., New York

266th EDITION. PRICE ONLY $I

BY MAIL POSTPAID

A Great Medical Wur nn Manhuud

Exhausted Vitality, Nervous and Physwa] Debllity, Pre-
mature Decline in man, Errors of Youth, and the untold
miseries resulting from mdlscretlons or exopsses A book
for every man, young, middle-aged, and old. It contains
125 prescriptions for all acute and chronic diseases, each
one of whichisinvaluable. Sofound by the author,whose
experience for 23 years is such ag_probably never before
feli to thelot of any physician. 300 pages, hound inbeau-
tiful French muslin, embossed covers, full gilt, gluaran-
teed to be a finer work in every sense—mechanical, liter-
ary, and professional —than any gther work sold in this
country for $2.50, orthe money will be refundedin every
instance. Price only $1.00 by mail, postpaid. Tllustra-
tive sample, 6 cents. Send now. Gold medal awarded
theauthor by the National Medical Association, to the
officers of which he refers.

This book should be read 3' the young for instruction
gxnd bythets afflicted for relief. It will benefit all.—Lon-

There i8 0 member of society to whom this book will
not be useful, whether youth, parent,guardian, instruct=
or, or clerg man.—Araonaut.

Address the Peabogy Medical Institute, or Dr. W. H
Parker, No. ¢ Bulfinch Street, Boston, Mass., who
be congulted on all diseases requirin 'skill and exKe =
ence. Chronic and obstinate diseases %hat " E Al AVe
baffled the skill of all other physncﬂ;
specialty. Such treated successfu
without an instance of failure.

" THYSELF
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