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Edwards' Works on the Steam Engine.

Modern American Marine hntzmeu, Boilers, and
Screw Prapellers. 'Their Design and Construction.
Sbowing the Present Practice of the most Eminent
Engineers and Marine Engine Builders in the United
States. By Kmory Edwards. Illustrated by 30 large
and elaborate plates. 4to, *5.00

The Practical stean Engineer's Guide in the De-
sign, Construction, and Management of American Sta-
tionary, Portable, and Steam Fire Engines, Steam
Pups, Boilers, Injectors, Governors, Indlmtnrs, Pis-
tons and Rings. Safety Valv es, and Steam Gauges. For
the use of Engineers, Firemen. aud Steam Users. 1)-
lustrated by 119 engravings. 421 pages, 12mo, %:2.50

‘ntechism of the Maruie Steam Engine, Forthe
use of Engineers, Firemen,and Mechanics. A Practi-
cal Work for Practical Men. lliustrated by 63 engrav-
ings, including examples of the most modern engines.
'Third edition, thoroughly revised, with much newmat-
ter. 12mo, 414 pages, . %2.00

Modern Amnerican Locomotive Engines. Their De-
sign, Construction, and Management. Illust,rated by
78 engravings. 12mo, 383 pages, 00
E& = The above or any of owr Books sent by mau free of

Postlgge, at the publication price, to any address in the

wor
& Our new Catalogue of Practical and Scientific Bouks

96 pages, 8vo, as well as a Catalogue of Books on steam and

the Steam Engine, Mechanics, Machinery, and Dynamical

Enginwering, and a catalogue of Bookson Cinit }gm Leer=

ing, Bridge Bwilding, Strength of Materials, Railroad Con-

struction, and other Catalogues, the whole covering every
branch of Science applied to the Arts, sent free ami’ free of

Postayeto any one i any part of the world who will fur-

nish his address.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BO®KSELLERS & IMPOR'TERS,
S10 Waluut Street, Philadelphia, Pa.

Cornell University.

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

Entrance Examinations Begin at 9 A. V., June
16 aud Sept. 16 18854,

Tor the UNIVERSITY REGISTER. containing full
statements regarding requirements for admission,
courses of study, degrees, honors, expenses, free scho-
larshipy, etc., and fer speci2l information, ‘n)p]{
THE TREASURER OF CORNELL UNIVERSITY,
Ithaca, N. Y.

LEATHER DYEING—COLORS AND

shades applicable to. A valuable technical paper by
Euz. N. Beller Properties of light. The primary colors.
Nature’s colors should be observed by the artists. The
composition of shades. How dyestuffs should be mixed,
Aniline dyes not suitable for leather. Containedin Sci-
ENTIFIC AMERICAN SUPPLEMENT, NJ. 4035. Price 10
cents. To be had at this office and from all newsdealers

THE CENTRAL PACIFIC R. R. FERRY.
—Description of the ferry boat recently constructed by
the Central *acitic Railroad Ce., for service on Pablo
Bay, with a general view of the ferry slip, and five fig-
ures showing the general construction of the bost. Con-
taincd in SCIENTIFIC AMKRICAN SUPPLEMENT, No.
399. Price 10 cents. To be had at this office and from
all newsdeslers.

ubber Stanmps, Best made. Immense Catalogue
free to Agents. Q. A. Harper Mfg. Co., Cleveland, O.

THE MUSK CATTLE OF AMERICA.—

A very Interesting paper by Dr. G. A. Steckwell, descrip-
tive of the habitg, forn), and range of a remarkable and
anomalous Nortll American animal—the ‘ Musk @x.’'
Contained in SCIENTIFIC AMERICAN SUPPI.EMENT, No.
400. Pricel0cents. Tobehadat this office and from
all newsdealers.

er Month, Salnry and Commission
$2')0 00 tl.' Competen't Business Manager, fer G Gen>
eral State Agency. Responsible Co. Business practically a

muno))ox? rivaling the Telephone. $500.00 cash required
for sample outtit. bonds. Give full name and
references NATIO; NATL CO.. 132 Nassau St., N. Y. City.

in MIEN

NE RVOUS DEBILITYW“,WM

HOSPITAL METHOD, Kuw t0 Am
(,h lulc Remedial Agency, 160 Fuiton St., New York
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A BLOCU.

by Dr.J. AL SH 1\\ S methml. OMes, 251 Broadway,
New York. III- ok, with |'IHITIrLIrI|IIIh' likenesses
of bud enses, before and aftor cure, mailed for e,

266th EDITION. PRICE ONLY $I

BY MAIL POSTPAID,
I

I(HDW THYSELI-'.
A Great Medical Work on Manhnnd

Exhausted Vitality. Nervous and Physical Debility, I’re-
mature Decline in‘man, Errors of Youth, and the untold
miseriesresulting from indiscretions or excesses. A book
for everyman, young, middle-aged, and old. It contains
125 yrescrlpmons for all acute and chronic diseases, each
one of whichisinvaluable. So found by the author,wbose
experience for 23 years is such us prehably never betore
fell to the lot of any physician. 300 puges, bound in beau-
tiful French muslin, embossed covers, full gilt, guaran-
teed to be a finer work in every sense— meclmnlca] liter-
ary, and professional—than any other work sold in this
eountry for $2.50, or themoney will be refunded in every
instance. Price only $1.88 by mail, Emstn(ud Tlustra-
tive sample, ¢ cents. Send now. d medal awarded
the author by the National Medical Association, to the
officers of which he refers.

‘This beok should be read h? the young for instructien
and by the atflieted for relief. It will benefit all.—Lon-
«om Lancet.

There is no member of society to whom this book will
not be useful, whether youth, parent, guardian, instruct-
or, or clergyman —A roonauf,

Address the Peabosy Medical Institute, or Dr. W. 1.
Parker, No. 4 Bulfinch Street. Boston, Mass,, who may
be consulted on all diseases requiring skill and ex| erl-
ence. Chrenic and obstinatediseases that

ave
bafied the skiil of all other physncmns" EA'. |

specialty. uch treated

without an l%stance of fmlui-?s?cessmny T " 's E l F {
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AMERICAN OXIDE BRONZE Cco

MAKES THE BEST AND CHEAPEST CAR BOX AND JOURNAUL BEARING METAL
TO THE SQUARE INCH ELASTICITY b
THETRAOE IN |NGOTS~’[HISMETALCAN BE USED FORANY AND ALL PURPDSES. AOORESS 402 WALNUT s PHILADELPHIAPN

39.292

TENSILE STRENGTH, Lbs

FOR SALE TO

9718

NEW YORK BELTINGC AND PACKING COMP Y.

The Oldest and Largest Manufacturers of the Original

SOLID VUILOANITE

EMERY

LU
Emery Wheel.
Jonx 1. Cueeven, Treas,

All other kinds Imitations and Inferior.
standard BELTING: PACKING, and HOSE.

NEW YORK BELTING AND PACKING CO.,

Nos. I3 & 15 Park Row,. opp. Astor House, New York.

OTTO GAS ENGINE 0vER 10.000 /N USE

WORKS WITHOUT ENCINEER, OR BUILER STEAM COAL OR ASH. STARTS AT ONCE ANDIS
FREE OF DANGER, FIRE OR EXPLOSION, 1.ke
47 DEY ST. NEW YORK. 214 RANDDLFH 5T CHICAGO.33d B WALNUT STs

WHEELS

Our name is stamped in full upon all our
Address

25 HORSE POWER SCHLEICHER SCHUMM & CO
PHILADELPHIA

HOLLAND & THOMPSON,
21'7 River Street, Troy, N. Y.
Manufacturers of the Holland Boiler for heating build-
ings of all kinds with steam. Plansandspecifications fur-
nished by a competent engineer of 20 years' experlence.

LIQU ID VOTEX RINGS—CERTAIN

Ehenomenamamfeste& Bby. Apaperbyl. Hart, Assoc.
S.M., describinga few beautitul yet very simme expert-
ments on vortex rings made by the author in conjunc-
tion with L. Reed, F.C.S. With sixteen illustrations.
Contained in SCIKNTIFIC AMIKRICAN SUPPLEMENT,
No. 400. Price 10 cents. To be had at this office and

from all newsdealers.

SEWAGE DISPOSAL FOR ISOLATED
Houses.—By Geo. E. Waring, Jr. Contained in the ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 387. Price 10
cents. To be had at th is office, and frem all news dealers.

DJ ver day at home. S amples worth $5 free.
$0 to $~‘ 0 Address STINSON & Co., Portland, Maine.

BEFORE YOU BUY A BICYCLE

Of any kind. send stamp toGUMP BROS.,
Dayton, Ohio, forlarge Illustrated Pr ce
List of New and SecoND-HAND M ACHRINES.
Second-hand BICYCLES taken in exchange.

BICYCLES Repaired and Nickel Plated.

ROUNDSHOULDERS, OR ANTERO-POS-

terior Curvature of the Spine. —By Chas, F. Stillman, M.
S., M.D. An inquiryinto theanatomical and phylelOg-
ical characteristics of round shoulders, with directions
as to how the deformity should be treated by mechanical
and physical means. lllustrated with 3 figures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMEMT, No.

403. Price 10 cents. To be had at this office and from

all newsdealers.

;VAPORATING FRUIT

11 treatise on improved
mnthuds yields, profits, ll‘l‘lt.'ﬁil .
and general statistics, F

AMERIEAY AT 50

THE PHOTOPHONE.—DESCRIPTION

by Prof. Alex. Graham Bell of the newapparatus(Pho-
tophone) for the production and reproduction of sound
by means of light, and explanation of the prlncxﬁ)x

volved therein. Selenium and its preperties. peri-
ments with selenium. Experiment with light as a pro-
ducer of sound, Researches by Messrs. Tainter and
Bell en the resistance of crystalline selenium within
manageable limits. Photophonic transmitters. Ar-
rangement of apparatus for the reproduction of sound
by light. Non-electric photophonereceivers. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 2406.
I"riﬁe 10 cents. To behad at thisoffice and from all news-

ealers.

PATENT

OLD ROLLED

SHAFTING.

The fact that this shafting has 7 per cent, greater
strength, & finer finish, and i8 truer to gauge,than an
otherin use rendersit urﬂoabwulv the most econcmical,
We are also the sule manufacturers of the LISBRATED
CoLniNg Parv.CorPLiNg, and furnish Pulleys, Hangers,

ete., of the most ap iru\rea styles. Price list muiled on
appik'at,!nn to ONES & LAI'(-IIIJ\'* Limited,

Street, 2d and ir} Avenueg s, Pittsburg, Pa,
wrner Lake #nd Canal Sts., Chieago, 111
§F™ Stocks of this shafting in store and for sale by
LER, DANA & FITZ, Boston, Mass,
Geo. Place Machinéry Ageney, 121 Chambers St., N. Y.

N AT - T
INFLUENCE OF AUE UPO\ THE IN-
tellect.—A very interesting paper. giving an enumera-
tion of sume eof tlie greatest writers and thinkers that
the world has produced, and the ages at which they
wrote some of their most celebrated works ; the exam-
ples given proving conclusively that the human mind
seldom decays before the approach of death. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 246.
Price 10 cents. To be had at this office and from ali
newsdealers.

¢RUBBER ROLLS?
FORSCOURING & WRINGING

JGEQ.P. CLARK|
WINDSOR LOCKS,C

SECTIONAL VIEW

(iA8 MOTORS. — DESCRIPTI®ON, AC-
companied by eight figures, showing details of workmg
parts of a system of small gas motors as made by Buss,
Sombart. & Co. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 22653, Price 10 cents. 'Te be had at
this office and from all newsdeulers.
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S OFSCRIPTION %o \Y,
stEENLz\g‘sﬁE EvE &STE[[&PHNGS NEWYORK CITY
PERFECYT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers.
magazines. and pamphlets. has been recently improved
and price reduced. Subacribers 1o tbe SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMINT can be
supplled for the low price of $1.50 by mail, or $1.25 at the
tfice of this paper. Heavy board sides: inscri ption
2 SCITKNT'LRIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

ddress
MUNN & CO,

Publishers SCIENTIFIC AMERICAN.

JOMPRESSING AIR.—BY JOHN STUR-

geon. Animportant paper, showing the most efficient
and economical way of eftecting sie compression of air
for use as amotive power. Illustrated with engraving
of an air-compressor for obtaining Jow pressures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
299. Price 10 cents. Tobe had at this office and from
all newsdealers.

'GOLD WATCH FREE!

! The publishers of the Capitol City Home Guest, the well-
known lllustrated Literary and Family Magazine, make the fol-
lowing liberal o ffer for June: T'he persen tellin g us thelongest verse
in the Bible, before June 15th, will receive aSo lld (reld, Lady’s
Tlunting Cused Swias Watch, worth $50. If there be more
than one correct answer, the second will receive an elegant Stem-
winding Silver Watch; the third, akey-winding Silver

ateh. Each person must’ send 26 cents with their answer for
which they will receive three months’ subscription to the Home
Guest, 2 50 page Ilustrated Book and our Bonanza Premium Col-
lection of 32 portraits of prominent persons, 26 needlework designs,
40 popular songs, 30 popular games, 30 money making receipts, 46
chernical experiments and lessons in magic. Pubs. of HOME
G’ TFORD, CONN. SPECIAL: Aninita~
tion Steel Engraving of Washington, size 15 1-2 x 16 inches, free
to the first 1000 persons answering thw advertisement.

'ROOTS NEW [RON BLOWER,

PFPOSITIVE BLASI.

IRON REVOLVERS, PERFECTLY BALANCED,

Has Fewer Parts than any other Blower.

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

CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22zCortland St.,9 Dey Sty
COOKE & CO., Se]ling Agts 22 Cortland’ Street,
JAS. BEGGS & CO., Selling Agts 9 Dey Street,
hd NEW YORK.
SEND FOR PRICED CATALOGUE.

THE SOLAR ECLIPSE OF MAY 6, 1883.

—-An abstract of the reports of Profs. Holden, Hastings,
and others regarding the journey to the Caroline Islands,
and the phenomena of the solar eclipse as observed by
them on May 6. An interesting paper. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 400, 401.

RAISING AND MOVING MASONRY

Buildings.—Description of some of the more approved
methods of lifting mussive structures and moving them
te anotherlocation, with full page of engravings illus-
trating several large buildings that have beenr aised and
moved to some distance without accident. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 404.
Price 10 cents. To be had at this office and from all
newsdealers.

" CASTINGS

ENGIN

OF

ES

CATALOGUES
FREE.

EXPERIMENTS IN ACOUSTICS. — A
valuable paper containing accounts of an interesting
series of acoustical experiments made by Mr. A. C. En-
gert, to sh ow hewsound maybepropagated and im roved
by the us e of steel plates and wires,and the principle in-
velved in which is believed te be capahlf- of develepment
and application to the improvement of sound in build-
ings not preperly planned fer t,hat,:urpcse The system
has the advantage of simplicity and readiness of applica-
tion; it is not cumbersome or unsightly, and need not
interfere with architectural arrangements. Contamed
in SCIENTIFIC AMERICAN SUPPLEMENT. 247.
Price 10 cents. To be had at this office and from all
newsdealers.

VOLNEY W. MASON & CO.,
FRICTION POLLEYS. CLUTCHES. and ELEVATORS

PROVIDENCE, K. 1.
IIYDRAULIC . MACHINERY APPLIED

to operating t,he LockGates of the Des Moines Rapids
Canal.—A py by R. Ralston Jones, giving a general
account of t. e (‘anal and a detailed description of the
locks and gates and t,he machinery devised for operat-
ing them. Illustrated with 10 figures, showing plan and
sections of canal lock chamber; pumping engine and
distributing valve ; engine house; and rlan, section, and
elevation of hydraulic machinery at upper recess.
Contained in SCIIINTIFIC AMERI/'AN SUPPI.EMENT, No.
28S(). Price 10 cents. To be had atthis office and from
11l newsdealers.

ERICSSON’S
NEW CALORIC
PUMPING ENGIN

L]

FOR
Dwellings & Conntry Seats
Simplest! Cheapest! Eco-

nomical ! Absolutely Sufe!

Delamater Jron \Works,
C. H. Delamater & Co.,
Proprietors,

16 Corvtinnde \lleel,

New York, U. =, A

And 40 Dearborn
Chicago, Iil.

HEAT IN RELATION TO CHEMICAL

Action. ByHenry Allen. A review of some of the re-
sults that bave recently been obtained by experimenters
in the branch of physics known as thermo-chemistry.
Description of apparatus used by M. Berthelot in his
calorimetric determinations. The fundamental princi-
ples of thermo-chemistry explained. Decomposition of
water by metals. Action of hydrochloric acid. Sul-
phides. Nitric acid. Contained in SCIENTIFIC AMEit1-
CAN SUPPLEMENT, No.291. Price 10 cents. To be had

o

Sty

Price 10 cents each, or 20 cents for the two. 'I'o be bhad
at this otfice and from all newsdealers.
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COLOR IN ARCHITECTURE—BY
George Aitchison. A lecture on color as applied to the
outside of buildings, treating of the position color holds
to man, of the love mankind has foritin nature and
art, and showing that it has almost always been used to
enhance the beauty of buildings. Contained in SCIEN-
TIFIC AMBRICAN SUPPLEMENT, No. 381. Price 10
cents. To be had at this office and from all newsdealers.

OnNE HoRSE PoweR
STEAM-ENGINE
RNDBOILEPC QMPLETE Fog

| . i PAA PERFECT BOAT ENO

SAFE FROM FIRE & EXFLOS IO,
NO l:lrtu"( WHILE ENCINE STOFS

OZOKERITE, OR FARTHWAX.—BY
William L. Lay. A paper on the deposits of earthwax
in Europe and America. describing the origin, compo-
sition, products. and application of this important mate-
rial. Containedin SCIENTTFIC AMKRICAN SUPPLEM ENT
Ne. 401. Price 10 cents. Te e had st thiseffce and
from all newsde.xlers

ABL AND FINE GRAY IRONALSO STEEL
LE E 9 CASTINGS FROM SPECIAL £RNS

DEVUN B €0.% FFinsnne "PAmife o 7
T

LEHIGH AVE & AMERICAN ST. PHILA t

THOMI\S

PROGRESS OF THE NICKEIL METAL-

iurgy.—By William P. Blake. Thediscovery ofthemet
al nickel in a pure state_commercially unknown until
within a few years past. Use of nickelforcoins. Nickel
gvatmg. Distributien of nickel ere in the United States.
rought nickel and its applications. Preduction of
sheet nickel. Nickeled iron in sheets and its apphcation.
Centained in SCIENTIFIC A MERICAN SUPFPLEMENT, No.
96, Price 10cents. To behad at thisoffice and from

ali newsdealers.

MICROSCOPES!

TEL ESCOPE
FIELD CLASSES,
MACIC LANTERNS,
BAROMETERS,
THERMOMETERS
DRAWINC |NSTRUMENTS
PHILOSOPHICAL AND CHEMICAL M’PARATUS

Send for list und deseription ofourten Catalogues,

QUEEN & CO., ,Opticians, PHILADELPHIA

PATENTS.

MESSRS. MUNN & ¢:0.. in connection with the pub-
lication of the SC1ENTIFIC AMERICAN, continne to ex-
aminc Improvements, and to act as Solicitors of Patents

at this office and from all newsdealers.
Laels,

Print Your Own Cards L

with our $3 Printing Press. TLarger sizes
for circularg, etc., $8 to $75. For young
"7 or oid. business or pleasure. Everything

easy, printed directions. Send two stamps
| for Catalogue of Presses, ‘I'ype, Cards,
r‘tc., ete,, w the Factory. Kelsey & Co., Meriden, Ct.

tor10HT & SLACK BARREL MAG
T”JH n9°A SPECIALT Y}‘E ) ﬁ'_N[RY

JOHN GREENWOOD &CO.
ROCHESTER N

OPTICAL TELEGRAPIIY. — DESCRIP-
tions of several of the mostapproved methods employed
by armies in recent years in the transmission of tele-
grams by flashes of light. 'The simplest form of an

optical telegraph. Ieseurre’s Helloteleﬁra'ph‘ Col.
Mangin’s Optical Telegraph. TheDayand ht Optical
Telegraph. Fixed Apparatus. Advantages. lllustrated

with three figures of apparatus. Contained in_SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 284, Price 10
cents. To be had at this otlice and from all newsdealers.

FRICTION CLUTCH
Pulleys and Cut-off Couplings.

for Inventors.

In this line of business they have had thirty-eight
years' experience, and now have wnegualed facilities for
the preparation of Patent Drawings, Specifications. and
the prosccution of Applications for Patents in the
United States, Canada. and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation 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 prempt-
ness, on very reasonable terms.

A pamphlet sent free of charge, en application, con-
taining full information about 1’atents 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 send. free a* charge. a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & €O., Solieitors of Patents,
361 Proadway, New York.
BRANCH OFFICE.—Corner of F and Tth Streets,

JAS. HUNTER & SON, North A dams, Mass.
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