
Edwards' Works on the Steam Engine. 
illoderll Amerieall Iltnriuc EI1J;{inelol, nflilt�I'�, und 

�crew JJ.·npeJlfH·�. 'Pheir Design and Construction. 
Sbowing the Present PrH<�tice of the most Eminent 
Engineers and .Marine Engine Bu ildel's in the U n  ited 
States. By Emory Edwards. III ustrated by 30 lmge 
and elaborate plates. 4to, . . . $.J.OO 

The l.Jl'Rclienl �tt:'am }:Il�ineel" M (;lIide in the De­
sign, Construction, and Management of American Sta­
tionary, Portable. and Steam Fire Engines. Steam 
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A Unlechism orthe lllnl' llIf" �h'nm )o;lIl.{ilie . Forthe 
use of Engineers, Firemen, and Mf'chanics. A Practi­
cal Work for Practical :\olen. IJlustl'ated by 63 engrav­
ings, including examples of the most modern engines. 
'rhird edition, thoroughly revised, with much new mat­
ter. 12mo,414 pages. . . . . $-.!.OO 

1110dern AUlel'icRIl ]�ocolnotive Engi1H'JiiI .. Their De­
sign, Construction, and Management. Illustrated by 
78 engravings. 12mo,383 pages, . . $2.00 
�The above or any oJ our BookS sent by mail, free OJ 

Postage, at the publication p'i'ice, to any adr.Lress in the 
world. 

IUrOur new Catalogue oj Practical and Scientific BOlik..� 
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E-nqtneering, and a catalogue oj Rook,'; on Git)i! 2(,t.qLTItcr­
ing. Bridge Bwilding, Strength oj Marerial.:J, )?atlro(L{1 Con-
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Posta(Je to anyone in an'lj part oj the world whu 'Will Jur­
'It'ish his addres�. 

HE N RY CAREY BAIRD &. CO., 
INDUSTIHAL PUBLlSHEUS, BOOKSEJ�LERS & IMPOrt'l'EUS, 

810 \Vnlnllt St .. eet, l'hilntielphia, Pn. 

Cornell University. 
COURSES IN 

Electrical Engineering, 
Mechanical Engineering, 

Civil Engineering 
and Architecture. 

F.nU'ancp }�xnlnillnlion8 Bellin at 9 A. Tll., June 
1 ti amI Sept. lti 1 S�H. 

,'or the UNIVERSITY REGISTER. eontainlng full 
statements reJlarding requirements for admission, 
courses of study. deJZ'rees, honors, expenses. free scho-
Wf�!
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Ithaca, N. Y. 
----

LEATHI�H DYEING-COLOns AND 
shades apvlicable to. A valuable technical paper by 
Eu�. N. BeHer. Properties of lig-ht. The primary colors. 
Nature's co!ors should be observed by the artists. Tbe 
composition of shades. How dyestuff's should be mixed. 
Aniline dyes not suitable for leather. Contained in SCI­
ENTlFIC AMlnncAN SrI-'PLli�MENT, Na. 40:1. Price 10 
cents. To be had at this office and from aU newsdealers 

THE CENTRAL PACIFIC R R FERRY. 
-Description of the ferry boat recently constructed by 
the Central ,'acific Railroad Co., for service on Pablo 
Bay, with a general view of the ferry sliv, and five fig­
ures showing Ule !1:eneral construction of tIle boat. Con­
taincd in tiCU;NTIFIC A.Ml<:IUCA;>o; �UPPL�MENT, No. 
3119. Price 10 cents. To be had at this office and from 
all newsdealers. 

THE MUSK CATTLE OF AMERICA.­
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anomalous North American animal-the" Musk Ox." 
Contained in SCIENTIFIC AMEltlCAN SUPPLEMENT, No. 
400. Price 10 cents. fro behadat thisotfice and from 
all newsdealers. 

$3 50.00 foe�!r!i:t�'::t ����:
S
;--��1(!L�:�;��lf�tjt���: eral:State Agency. ResponsibJe Co. Business practically a 

monopoly, rivaling the Televhone. $500.(X) cash required for $1,000 saIIllJle outtit. No bonds. Give full name and 
references. NATIO"AL \:0 .. 132 Nassau St. N. Y. City. 

NERVOUS DEBILlTYq1�kl�:; 
i'llENCII HOSPITAL METHOD. Now to America. 
ell-'lute Remedial A.K'ene:v, 160 Fulton St., New York 

RUPTURE 

266th EDITION. PRICE ONLY $1 
BY MAIL. POSTPAID. 

KNOW THYSELF. 
A Great Medical Work on Manhood 
Exhausted Vitality, NervouR and Phvsical DebtJity, Pre­
mature Decltne in man, Errors of Yo·uth. and the untolrl 
miseries resulting from indi ... cretiullS or eXCf'8

S
es. A book 

fot' everyman, young. mid<tle-a;,.{ed, and old. It contains 
125 lJrescriptiol1s for all acute and chronic diseases, pach 
one of which is invaluable, So found by the author.wbose 
experience for 23 yea rs is such u.s l)1'0t1ably neVf>l" bf!fore 
fell to the lot of any physician. :iOOpHges, bound in beau­
tiful lj"\rench muslin, embossed cover:;, fun gilt, guaran­
teed to be a fineT work in every �enRe-mechanical, liter-
:;iln�� lor;>i�.��O�r
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the !tuthor by the National Medical A ssociation. to the 
nfficers of which be refers, ' 
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IZon Ln'1l.cet. 
'rbere is no member of society to whom thiR book will 

not be useful, whether youth, parent, guardian, instruct­
or, or cl erJryman.-A r(lonaut. 

Address the Peabody M edieal Institute, or Dr. W. H. 
Parker, NO.4 Bnlflnch Street. Boston, Mass., who may 
be consu Ited on all diseases requiring skin and ex

g
eri_ 

��;edc��n�i���¥b:wn�i��s�t�e�1�i�;tsH E A L �ve 
Bl-Iecialty. Such treated successfully THYSELF Without an Instance uf failure. 

$ titnfifit �lllttl,an. 

ft.A��RE���H!':t}��!��JOU�N�9E���M£�LO 
TENSILE STI\ENGTH. 39 .292LbS "TO "THE So.'UA�E INCH ELASlICITY 9.718.rol\, SALE TO 
THErI\AOE IN ING OTS.1HIS METAL CAN BE USED r0I\,ANY AND ALL PUI\,POSES AD'ORESS 402 WALNUT 5' PHILADELPHIAPtI 

NEW YORK BEL TINC AND PACKINC COMP'Y. 
The Olde8l and 14Rl'getJt rUnnufacttn'ers of the O .. hrillal 

SC>LII> "VULO.A..N"ITE 

EMERY 'W'HEELS. 
A II othf>l' Idlld!ll Jmitntioll!Ol and Illff>l'iol· .. Our name is stamped in full upon all our 

standard HEJ.'J'Jl'it;, PACKJl'it�, and HtJ�J<;. Address 

Emery Wheel. NEW YORK BELTING AND PACKING CO., 
JOIl� II. U:EE"En. TrenJ!. Nos. 13 &. 15 Park Row. opp. Astor House, New York. 

HOLLAND &. THOMPSON, 21.,... River Street, Tl'OY, N. Y .. 
Manufacturers of the Holland Boiler for heatjng build­
ings of all kinds with steam. Plansand�pec1flcations fur­
nished by a competent engilleer of 20 years' experience. 

LIQUID VOTEX RINGS-CERTAIN 
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ments on vorttx rings made by rhe author in conjune-. 
Uon with L. Reed, F.C.S. ""Vith 8ixteen illustrations. 
Contained in 8(,IIl�NTIFlC Al\1li;ltfCAN SUPPLE�II£NT. 
No. 400. Priee 10 eents. To be had at this offiee and 
from aU new sdealers. 

SEWAGE DISPOSAL FOR ISOLATED 
Rouses.-By Geo. E. Waring, Jr. Contained In the SOI-
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$- to $90 �r day athome. Ramples worth$5free. ;) ;..; Adare�'3ISTLSSON & Co., Portland,Maine. aBEFORE YOU BUY a BICYCLE 
or anv kin� .• end stamp toGUlIIP RROS., 
Dayton, Ohio, for J arge Illustrated Price 
List of NEW and SEffiND-HAND -MACHINES. 
Second-band BICYCLES taken in exchange. 

BICYCLES Repaired and Nickel Plated. 

ROUND SHOULDERS, OR ANTERO-POS· 
terior Curvature of the Spine.-By Chas. F. Stillm�n, M. 
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JO.MPRESSING AIR-BY JOHN STUn 
geon. An important paper, showing the most efficient 
and economical way of eff'ecting W.e compression of air 
for use as amotive power. Illustrated with engraving 
of an air-compressor for obtaining low pressures. Con­
tained tn SCIENTIFIC AMERICAN SUPPLEMENT, No. 
279. PrIee 10 cents. To be had at t his otllce and from 
all newsdealers. 

I GOLD WATOH FREE! 
! The publishers of the Capitol City Home Guest, the well­
known Illustrated Litera.ry aud Fa.illily ]'bgazine, make the fol� 
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lIuntlng- C'u�ed �WI�8 \\'ateh, worth $50. If there be more 
than one correct a.nswer, the second will receive an elega.n t �te)n. 
WindIng �tlyer "r uteh; the third, a kev-winding �ll'ier 
W nteh. Each person must send 26 cenh whh their answer for 
which they w i l l  receive three months' subscription to the Rome 
Guest, :l 50 page Illustrated Book and our Bonanza Premium Col­
lection of 32 portraits of prominent persons, �6 needlework designs, 
40 popula.r sonj?s, 30 popular games, 30 money making receipts, 46 
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tion Steel Enp-aving of Washington, �ize 15 1-2 r 16 inches, t'ree Lo the first 10UO pe-:aoDs answerinE tha adnrti.ement. 

RAISING AND MOVING MASONRY 
Buildings.-DescripUon of some of the more approved 
methods of lifting massi ve !Otructures and moving tllem 
to another locatio ll, with full page of engravin$'s mus­
tratlng several large buildings that bave beenralsed and 
moved to some distance without accident. Contained 
in SClE�TIFIC A�H;HICAN SUPPLEIHEN'l' • .No. 40fl. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

as to how the deformity should be treated bv mechanical 
and physieal means. lllustrated with 3 figures. Con-
tained in SCIF.�TTFlC AlHERICAN SUPPL"EMEMT, No. _____ _ 

�rblew�d';�Ie�s:
ents. To be had at this offiee and from 

EXPERIMENTS IN ACOUSTICS. _ A 

E���l�e!!��,...",,-FR�U�IT 
and generalstatlatics. Fih�E. 

AMERICAN MAN'F'G CO. 
"BUX H," WAYNESllORO,l'A. 

THE PHOTOPHONE.-DESCRIPTION 
by Prof. Alex. Graham Bell of the new apparatus (Pho­
tophone) for the production and reproduction of sound 
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ments with selenium. Experiment with light as a pro­
ducer of sound. Researches by Messrs. Tainter and 
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I'angement of apparatus for t�e reproduction of sound 
by Ught. Non-electric photophonereceivers. Contained 
in SCIENTIFIC AMI<atICAN SFPP1,E:'If<:N'l', No. 246 .. 
I 'rice 10 cents. To be had at tbisoffice and from all newS­
dealers. 

Co LOTR'OLLED 
SHAFTING. 
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the world bas 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 SCH�NTIFIC Al\IERlC,o\N SUPPLEMENT, No. 246. 
Price 10 cents. rTo be had at this Office and from alJ 
newsdealers. 

UA.' .MOTORS. - DESCRIPTION, AC-
companied by eight figures, showing details of working 
part.!'l of a system of small gas motors as made by Buss, 
Bornbart & Co. Contained in $(,H��TJFH' AMEIUCA:"" 
S(TPPI,�:"'ENT, No. '.Jfi�l. Price 1U cents. '1'0 be had at 
this OffiCB and from allllewsdeulers. 

Q�CARY&MOEN � 
STEEL WIRE O f..u.-:;O£SCRIPTION @Jep � 
2:1+ W.29.ST. EVERY &STEfLSPRlNGS. NEWYORKCITY 

PERFEC1' 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers. 

magazines. a.nd pamphlets. has been recently improved 
and price redured. �ub8cribers to tbe SCU<�.'\"l'IFIC AM. 
lunCA� and Scn;NT1FJrA,uatlCAi\� 8UPPLE"Ml':�T can be 
supplied for the low priee of $1.50 by mail, or $1.25 at the 
offif'e of this paper, Heavy board side:o.: in�cription 
����l1��l���J� wt::sl{�C;�'�'r�� t«�lt'ap:r�cessary for 

Add.re�s 
MUNN & CO., 

Pnblishers SCI1CNTII'IC AIIIERICAN. 

valuable paper containing accounts of an interesting 
series of acoustical experiments made by Mr. A. C. En­
gert, to sh ow how sound maybepro[l1gated and improved 
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and application to the improvement of sound in build-
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tion j it is not cumbersome or unsightly, and need not 
interfere with architectural arrangements. Contained 
in Scn�NTIFIC A1'tIEHLCAN SUPPl,K'II<:ST. No. 247 .. 
Price 10 cents. rTo be had at this office and from all 
newsdealers. 

VOLNEY W. MASON & CO., 

FRICTION PULLEYS. CLUTCHES, ana ELEVATORS 
I'ROVIHENCE, It. I. 

IIYDHAULlU _ MACHINERY APPLIED 
to operating the Loek Gates of the Des Moines Rapids 
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locks and gates and the machinery devised for o])erat­
ing them. Illustrated with 10 figures, showing plan and 
sections of canal lock chamber; pumping engine and 
distributing valve j engine house; and j:lan, section, and 
elevation of hydrauJic machinery at upper recess. 
Contained in SClI'��TIFIC Ai\lERI"A� SCPP1,El\IE�"T, No. 
2S0. Price 1 0  cents. To be had at this office and from 
'lll newsdealers. 

ER leSS ON'S 
NEW CALORIC 

PUMPING ENGINE, 
FOR 

Jh\'�lIill!!S &. ClillutrySeats 
�implest! Cheavest! Eco­
nomical! Absolutely Safe! 
Delau13I1'r Iron Works, 

c. H. Delamater & Co., 
Proprietors, 

16 eOl"tlnndr �t:l'eet, 
New VnJ"li:, IJ.l"". A., 

Alia 40 Ihmrboru 8t., 
Chicago, III. 

HEAT IN RELATION TO CHEMICAL 
Action. By Henry Allen. A review of some of the re­
sults that bave recently been obtained by experimenters 
in the branch of pbysics known as tbermo-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 SCIENTH'IC A::UEltl .. 
CAN SUPPLEMENT, No. �91. Price 10 cents. rTo be had 
at this office and from all newsdealers. 

Print Your Own Cards Labels, 
Etc., 

withour$3 Printing Press. Larger sizes 
for eircll la .. , etc .. $8 to $75. For young 
o.r old, bl1sine�s or pleaElure. Everything 
easy, printed ctirections. Send two stamps 
lor Catalogue of Presses, 'J'ype, Cards, 
the Factory. Kehpy &: Co., Meriden, Ct. 

I ;if' }\�/fbT IGHT&SLACKBARR[LM_ACHIN ERY J m,\l:l t ,,-,l..J ASPECIALTY8v--oe::�:::: JOHN GREENWOOD &CO. • t', ROCHESTER N.Y. 

OPTICAL TELEGRAPHY. - DESCRIp· 
tions of several of the most approved methods employed 
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optical telegraph. Leseurre's Heliotele�wph. Col. 
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with three fi.gures of avparatus. Contained in SCIEN­
TIFIC AM�:RICAN SPPPLE1\IE:-\T, No. ��4·. Price 10 
cents. To be had at this office and from aU newsdealers. 

FRICTION CLUTCH 
Pulleys and Cut-off Couplings. 

JAB. HUNTER &; SO�, NQrth Adams, Mass. 

© 1884 SCIENTIFIC AMERICAN, INC 

EW IRON B�DWt� 

�C>I9:J:'rrv:El BL.aS':l.�. 

I�RON REVOLVERS, PERFECTlY BALANCED, 
Has Fewer Parts than any other Blower. 

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

B. S. TOWNSEND, Gen. Agt.,wCortland St., 9 Dey St.j 
COOKE & CO., Selling Agts., 22 Cortland Street, 
JAS. BEGGS & CO., Selling AgtB, 9 Dey Street, 

• NEVV yc>��_ 
SEND FOR PRICED CATALOGUE. 

THE SOLAR ECLIPSE 01<' MAY G, 1883. 
--An a bstract of the l'epul'ts of Profs. IIolden, Hastings, 
and others regarding the journey to the Caroline Islands, I and the phenomena of the solar eclipse as observed by 
them on May 6. An interpsting vaver. Contuined in 
HelEN'riFle Al\lRHICAN SlTPPLEUEN'1', Nos. 4-t .. t, 4.'1 .. 
Price 10 cents each, or 20 cents for the two. '1'0 lie had 
at thiF otticp and from all newsdealerR. 

George Aitchison. A lecture on coJor a..q applied to the 
outside of buildings, treating of the )Josition color holds 
to man,of the love mankind has for it in nature aud 
art, and showing thatit has a.lmost always been used to 
enhance the beauty of buildings, Contaiued in Scu::-.:. 
TIFIC AMI':RICAN SPPPLEMEN'l', No. 3�1. Pri<'e 10 
cents. rTo be had at this office and from all newsdealers. 

OZOKEHITB, OR EARTHWAX.-BY 
William L. Lay. A paper on the d.eposits of earthwax 
in Europe and America. describing the origin, compo­
sit10n, prod-cct.s. an d application of this important rna te-
W6: 41?1�
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from all newsdealers. 

ALLE .E: " CASTINGS mOM SPECIAL ERN'> 
� . �AJ3l ... NIl FINE GRAY IRONALSD STEEL 

--� FlNETINNINGJ� PAiT , unMp,S DEVLIN !( co.'i FINISHING. ANNING � 
. Trov LEHIGH AVE IJ< AMERICAN S'l: PHILA � 

PROGRESS OF THE NlCKEL �1ET AL-
lurgy.-By "'illiam P. Blake. Thedfscovery of the met 
al nickel in a pure state commercially unknown until 
within a few years vast. Use:Jf nickel forcoinfl. NickeJ 
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sheet nickel. Nickeled tron in stleets and its apvhcatioll . 
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all newsdealers. 

MICROSCOPES! 
lTEL.ESCOPES 

FIELD CL.ASSES 
MACIC L.ANTERNS, ' 

BAROMETERS, 
THERMOMETERS, 

. ORA WINC INSTRU MENTS, 
PHILOSOPHICAL AND CHEMICAL APPARATUS 
Send for lid Bnd dp8rriptiun of our tt'cn Uataloguu. 

QUEEN &. CO. ,Opticians, PHIL.ADEL.PHIA 

PATENTS. 
ME�SRS. MUNN &; co .. in c.onnection with the pub­

lication of the �CIENTn'IC AMI�HICAN, continue to ex­
amine Improvemellts, UlItI to nct as Solicito1's of Patents 
for lnventors. 

In this line of husines8 they IlDve h"<1 tl!irfy-eigl!t 

years' experience, find now have 'IIneq1foled fnciliJieR for 
the preparation of Patent Drawing-R, �pecjftcat.ionR. and 
tile prosecution of Applications for PatentR in the 
United Rtates, Canada. and Foreign COllntrieR. Messrs. 
MIlIln & Co. also attend to the preparation of Caveats, 
Copyrights for Books. LabelR, ReisAueR, Assignments, . 
and Reports on Infringements of Patent.�, AJl business 
intrusted to them is done witil special carf' and pr0111lJt­
ness, on very reasonuble terms. 

A pamphlet sent free of charge, 01) application, con· 
taining full information nbont l'atentB and how to pro_ 
cure them; directions C011Ce1'11illg Labe18� Copyright.s, 
Designs. Patents, Appeals. Reissues, Infrin.gements, As­
signments, Rejected Cases, Hints on the Sale of Pa­
tentR. etc. 

We ai.o send. free a.� cl!arae, a SynopSis of Foreign 
Patent I�aws, showing the cost and method of secnring 
patents in all the principal countries of the worlil. 

IJIUNN & CO., Solle1tors of Patents, 
361 Broadway, New York. 

BRANCH OFFWE.-Corner of F and 7th streets, 
Waehingt�n, D. C. 
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