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VALUA!LED��X��pnACTI�ALMEN. S I ��L�,r' � TE�III� D S�'&LgT�' �'UlT�S Al·mengnud.-Practicai Draughtsman's Book oflndus. F A TE. . " " > ICE trial Design, and Machinist's and Engiqeer's Drawinl< �LL Tested for Vitality, and iI]. Gardens for Punty and V:a1lle. Send for CA IAI,OGUE AND I R 
Companion. lllustrated by 50 folio steel plates, and 50 LI�T of Vegetable, Flower. and 1< leid Seeds of all Tested Vanetles, FREE. 
wood cuts. {to, one-half morocco, • • $10.00 Mail Orders promptly filled, making a Seed store at home. Reduced Prices to (Jlul)s. 

Br,:;�:;.�.r�lii,;!Trill��¥':a��h'il;;;;�n�rgyo:lro�:&l 
HIRAM SIBLEY & CO., Rochester, N. Y., Chicago, III. 

Blinn.-A Practical Workshop Uompanion for Tin, 
Copperplate, and Sheet·Iron Workers, containing 
rules f,or describing various kinds of patterns, etc. 

B�i.���'§8r'11e';,t':;ni��o'�rovements. Iliustra��, 
�o, . . . , • . . $1.00 
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• TENSILE STI\ENGTH, 3 9 . 292 LbS TU 1H£ SQUAF\E INCH EL"STiCIT' 9 :18.101\. SALETO 

THE Tf\ADE I N INC DTS.THIS METALGAN BE USED F01\.ANY AND ALL PUf\POSES AOO�ESS 402 WALNUT 5' PHllAOElPHIA.P all Metals, and Alloys, etc., with over 6UO engravinf.s. 
j)8:�ies._A Treatise 'on Metalliferous Minerals ��g 

�Iininl<' 148 engravings. 2d Ed. 12mo,450 pages, $5.00 
Gnettiel'.-Metallic Alloys: Thei rChemicai and Phys· 
ical Properties, Preparation, Composition, and Uses. ROCK BREAKERS AND ORE CRUSHERS. 
12mo, . . . • • . . $8.00 ' 

Kemlo.-Watch Repairer's Hand Book.' Illustrated.
, 12mo, . . • . . . . $1.25 Lnrkin.-The Practical Brass and Iron Founder's 

Guide. 12mo, . . . • . $2.25 fir The above 01' a<lyof D'lIn' books sent free of postage 

We manufacture and suppJy at short notice and lowest rates, stone and Ore Crushers con
tainin�theinvention described in Letters Patent. issued to Eli W. Blake. J une 15th. 1858, togeth
er with NB'W .AND V ALUABLE IMPH.OVI�MEI\TS, for which Letters Patent were granted .:\o'Iay 11th 
and July 20th, 1880. to Mr. S. I,. Marsden A 11 Crushers supplied by uS are constructed und er 
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to any address in the World. . FARRE], FOUNDRY AN]) lUACHINE 00., iUanufrs., Ansollia, (;01111. 
COPELAND & BA()ON, Agellts, New Yorl�. Our new and enlarged Catalogue of I'rnctical and fiiil,cielltific Hook!!!, 96 Pages, J;vo, a (,atalogne of Books on �tealn nndthe �team Ellgine, l'tlechall

iC!!iI. ll[nchillel'Y. alld nynamicaJ EnK'ineering. and 
a Catalogue of Books on Civil l<:nginee,"ing, Bridgp nuUdina, �tI'ength of Mnteriahh Itnil. I'oad Construci ion, etc., and other Catalogue� the 
whole covermg every branch of SCience applied t.o the 
Arts. sent free and free of pOf!tage to any one in any part 
of the world who will furnish his address. 

HENRY t:AltEY BAIltD & CO., 
Industrica] Publishers, Booksellers, and Importers, 

S10 Walnut �t., Phila delphia, 1'". 

Small Engine Castin�s. Gears, 
Lathe Tools, Saw Blades. Tools 
for Mechanics Machinists and 
Amateurs. Engraving Tools. 
Scroll Saws. Skates, Bicycles, 
The largeststock of nne Tools 
in the U. S. Send for price-list. 
'rill �OI!N WILltINSON CO .• 
68&1oWabash Ave. Chicago. 

RAISING 
Buildings.-Descriptlon of some of the more approved 
methOds of lifting massive structures and moving tlJem to another location, with full page of engravinlj"s illus-
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in SciENTIFIC AMElUCAN SUPPLE.M]!]NT, No. 4-04. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

CUTLER'S POCl{ET INIIALER THE DUPLEX INJECTOR. .AND The constantly increaSing demand for this Boi1er 
Carbolate of Iodine fne��:.r ps�;Js

f�;Sif������j�g��la��;J �r�1�1� now 
IN HALANT. Manufact\lred byJAlUE" JENK�, DeU'oit, MicjJ. 
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gft, SOME OF THE DANGEROUS PROPER-

eases of the T)lroat and. ties of Dust.-Bv F. A. Abel, C.B .. �'.R.S. A valuable 
• .  . Ll!ngs-even Lon,sulnv- paper roy one who has made a special study of the �ub-tlon-If t.aken In �eason! �t WIll break. up a Uold at ject. Combustibilitvof dust. Explosibility of ra,p.ldly �mce. �t IS tqe l�ll1g of (Jougb lUedlc�nes. A few burning mixtures when confined. Cause of explosIOns mhalatlOns WI!! correct t)le most Otfe.nsl ve �I'eath. In fiOur mills. The important part played by coal dust It may be carrIed as handIly as a penknIfe, and IS guar- , in extending the effect of fire damp explosions. Power anteed to accomplish ali that is claimed for it. I of coal dust to propagate fiame and carry it to a dis-D r. Geor�e Hadle�, lat� Professor of Chemistry and I tance. The author's experiments on the eXPlosibn�ty Phannacy In t h£; Umverslty of Buffalo, N. Y.,. concludes I of (',oal dust Methods of getttng out coa] without raI8-a ('f'refully-co�sldered report l1pon the merIts of. Cut- ing dust. Contained in SOIENTIFIC AMERICAN SUPPLEler s Inhaler III these words: . 0l! the whole, th,s In-, MENT Nos. 37'4 and 37'a. Price 10 cents each. To be haler seems to n�e to accomplIsh ItS purpose bb nov�l, had at this office and from aU newsdealers. 
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and more extensive sale than any Medical Instrument 
ever invented. 
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Over 300,000 in use. 
Sold by Druggists for $1 .00. By mail, $1.25. 

W. H. SMITH & CO., PROP'S, 
410 Michigan St., Buffalo, N. Y. 

EVAPORATINC FRUIT i:I Treatise on improved methods SENT FREE. Wonderful results. 
Tables of Yields, Prices, PrOfits, 

. '.' / , and General Statistics. Address 
_ ....:: AMERHJAN lllANUF'G CO., 

Am6rican-F,uitIhtcro Waynesboro, Pa. 

EARLY,. AMElUOAN LOCOMOTIVES THEORIES REGAR DING POLAR AU· 

�g�d�4!��
a
��;;,�

y 
ch��k R�il���J�' T1�

e
B��1�Krl��k 

g:��i t15���;:;fesq��
O
���_l �

n
hde 1fr�t

D
]
e
��l:O�i��� g'6��t 

to America. Peter {'ooper's lucomotive" Tom Thumb." 
The South CarOlina road's H Best Friend" and •. West 
Point." The Mohawk and Hudson Railroad's" De Witt 
Clinton." The Saratoga road's H Davy Crockett." Bald
win's locomotives, I:togers' locomotives. Illustrated 
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be had at this office and from all newsdealers. 

NERVOUS OEBILlTYq!�kl��� fRENCH HOSPITAL METHOD. New to AmeriCa. 
(Jivlale Remedl"lAJrenc:v. 160 Fulton St.. New YorJi: 
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Wew Yark. His book, with P hotographip likenel!Ses 
of bad cases, before and after cure. mailed for 10c. 

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

roraB.-An interesting discussion of the various theories 
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the most infiuence upon tbe study of th" subject. Cos
mic Theories. Optical Theories. MagnetiC Theories. 
Electric Theories. Illustrated with 5 large engravings 
of remarkable aurorfe. Contained in SCI HNTIFIC 
AMEUICAN 8UPPLEMHNT, No. a7':.!. Price 10 cents. 
To be had at this Office and from all newsdealers. ,. �ATIONALrOOLCO., 

MANUf'ACTURERS Of 
MACHINIST:'; "100LS. 

WILLIAMSPORl PA 
F-�_ANERS A SP(CIALTY 

FIRING GAS RETORTS; THE HEA 'J'-
Regen emtln g System Of .-A paper descriptive of a recent 
applicationof Dr. Siemens' system of beat regeneration 
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TIFIC AMERICAN SUPPLUlMli:NT. No. 401. Price 10 
cents. To <be had at this office and fr!Jm all news
dealers. 

PLANING AND MATCHING MACHINE. � P 
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THE MUSK CA 'J'TLE OF AMERICA.
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anomalous North American animal-the" Musk Ox." 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
400. Price 10 centS. To be had at thi. office and from 
all newsdealers. 
1IIl � to $20 per day at home. Samplesworth$5free. 
.;;7" A ddress STINSON & Co., Portland,Malne. 

ON THE CARE AND �I1AINTENANCE 
of Bridges.-A valuable paper by Theodore Cooper, M. 
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means that should be taken for its prevention. Con
tained in SCIF::NTIFIC AMlj;JUCAK SU:RPLl:MENT. No. 
387'. Price 10 cents. To be had at this Office, and from 
all newsdealers. 

THE CLIMATE OF SANTA BARBARA 
and the Northern Pacific Coast.-Apaper by Dr. R. W. 
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a residence for invalidS. Contained in SCIENTIFIC 
A" ,mICA'" SUPPLEMENT, No. 406. Price 10 cents. To 
b e  had at this office and from all newsdealers. 

The Rider Hot Air 
COMPRESSION 

PUMPING ENGINE 
IMPROVED. 

For Residences or Institutions. 

Absolutely Safe. 
Any house servant can run It. Has 
a record of nine years. Send for 
.6 ca ta]ogue E." 
8A YER & CO., 19 DEY ST. 

After May 1st, 1884, 34 Dey 
Street, New York . 

~ 
"CHAMPION" Oombination 
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Low Prices. Drwwer Lock, $1.50; 
o· Closet, $1.75; Chest, $2.50; B lX, $175; 
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�C>lgX'TJI:VJm 
IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. &. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen. Agt.,22 Cortland St., 9 Dey at.. 
COOKE & CO., Selling Agt •.• 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts, 9 Dey Street. 

t,. NJIl1� y<>��. 
SEND FOR PRICED CATALOGUB. 

HORSES. - THE FOLLOWING V ALU· 
able papers are contained in the SCIENTIFIC Al\fil:RICAN 
SUPPLEMENT. Price 10 cents each, sent by mail to any 
addres8. 1�0 be had at this Office or of newsdealers in 
all parts of the country. Please order by the numbers 
In lan,e type, which Indicate the number of the SuP. 
PLEl\[l1;NT In which the article is contained. Evolution of the Ameri"'ln Trotting Horse. By Prof. 
W.H. Brewer. A valuable paper, showing t,he gradual de. 
velopment ofthe trotting quality from )'ear to year in the 
past, the annual gains in speed, with tables and sugges
tions as to future speeds. 3S6.-The Fastest Records. Reing a table of the best trotting time on record at aU distanoos and all ways of gOing, from 1830 to and Includ. 
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�.Ji� dIe, and PaCing. 37'4.-Horses'Legs. Seven mustra. 

tions, showing the forms of sound and unsound lBgs, 
malformations, etc. 19i1.-Breaking Horses by lDlec
tricity. Engraving. 208.-Polydactyl Horses. Recent 
and Extinct. Illustrations. � Prof. O.C. Marsh. lS8.-
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123. 18a.-Specification of the Points of a Good 
Horse. 103.-Portable Food for Horses- How to 
Make. 98.-Best Mode of Feeding Farm Horses. 2.
The Perfect Horse and how to Measure Him. With en. 
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alculus in Horses, Mash for. �3.-How to Treat t.he 

Teeth of Horses-Dentistry. 88. 
Portraits of Celellrated Horses. Sefton, WInner �f 

the Derby. 134.-Vernuil, winner of the Ascot Cup. 
1 36.-Slr Beyys and Wheel of Fortune, Winners of the 
Derby. 18a.-Iroquois, Winner of the Derby. 290.-
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ever known. 3ali.-English Cart Horses. Illustrated. 
�b�' �r�tific Breeding. By J. D. Caton. A valuable 
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-Tbe Horse's Motions, as suggested by Muybridge's photographs. 12 illustrations. Also abstract of Prof W. 
P. Trowbridge's lecture, with illustrations, relatlIlj!' to 
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urements and illustrations. �2a.-How to Tell a Horse's Age. �17.-Treatmentof Horses' Legs. ��4 • 
-The Percheron Horse. 246.-A Horseshoer's Experi. 
�¥�'!ii 1�1¥l;�1J ¥1�itme���f� ���:..m),PJ�

n
fo�'ft���: Stables. 308.-The American Horse. By E. L. Bel" 

'houd. 3ll.-0n Saddle Horses. By Alexander. 291. 
-Trotting Statistics. Being an alphabetical list of Trot. 
ting Horses, from 1833 to and including 1882, that have 
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best record, number of races won, and amount of purse. 
A valuable paper for reference. 37'7'.-On Horse Shoe. 
W�rsflh�ei��

m
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ofHorseshoemg: IrS EarllestHistoryand Principles. B.J' Prof. Maurice Keil. A valuable and useful paper. 3'18. -Educated Horses in London. One page of engrav. 
ings. 386. 

WITllERBY, RUllll & RICHA J.tDSON. Manufacturers 
of Patent Wood Working Machinery of every ci('<;cripM 
tion. Facilities unsurpassed. Shop formerJy oc(mpled 
by R. Ball & Co., Worcester, Ma.". Send for Catalogue. 

ALL ��' CA�TlNGSFROMSPECIIIL RNS 
� "-=-E 1\ 0L Nfl) �.�U;'R�¥-IRON ALSO STEEL 

=-DEVLIN nNE TINNING J�--�Pl\�, " AS FlN'S�'NG. NNING -� J rt«>t.1 lEHIGHA'iE�AMERICANST PHllA �D.�. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS. CLUTCHES. ana ELEVATORS 

PROVIDENCE, R. I. 

PATENTS. �ow f"gPl> z! 0 
� r> 

SJ!ecia l MachInes for Car Work, and tbe latest improved WOod Working Machinery of ail kinds. 
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m:�:g :'J;�;�p!ri'J MEI:lSRS. MUNN & CO .. in connection with the pub· 
�c. stamp for 12 Page Illus. Price List of II Champion." llication of the ScIENTIFIC AMH:RICAN, continue to ex-

KNOW THYSELF 
A Great Medical Work on Manhood 
Exhausted Vitality, Nervous and PhYSical Deb1lity, Pre
matt:a,re Decline in man, Errors of youth. and the untold 
miseries resulting from indhwretions or excesses. A book 
for every man, young. middle-aged1 and old. It contains 125 prescriptions for all acute and chronic diseases, f!ach 
one of which Is invaluable. 80 found by the author'b'hose 
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tiful !l'rench muslin, embossed covers, full gilt, guaran
teed to be a finer work in every sense-mechanical, liter-
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the "uthor by the National Medical Association, to the 
oftlcers ofwllichhe refers. 
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don Lancet. 
There is no member of SOCiety to whom thIs book will 

not be useful, whetber youth, parent, guardian, instruct
or, or clerr yman.-Arqonaut. 

Addre., .he Peabody Medical Institute, Or Dr. W. H. 
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enoo. anonic and obStinatediseas esthat H E A LEave baffled the skill of all other phy siJians a 
specialty. Such treated successfully THYSELF without an Instance of failure. 
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THE COLOR MARKINGS OF DOMEWrIC CO., Philadelphia, Pa. for Inventors. 
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�:r'liiI::�� THE HAIR. ITS USE AND ITS CARE. 

In this line of business they have had thirty·eight 
�ound among domestic animals, c!Jntaining nlf'!llero,!s -By John V. Shoemaker1 M.n. A valuable paper de- years' experience, and now have 11nequaled facilities for Interesting facts never.,. before p�bhshed. OontaIned.In scribing the hair and its Important fllnctio,Ps, and sug- the preparation of Patent Drawings, Specifications, and SCIENTIFIC AMEHICAN �U�PLJj,MENT. No. as,.. Pnce gesting the proper manner of preservmg It In a healthy 10 cents. To be had at th,s office and from all neWS- j state. Contained in 8CIENTIFIO AMElUCAN SUPPL];- the prosecution of Applications for Patents in the dealers. MENT, No. 388. Price 10 cents. To be had at this of. United fltates, Canada. and Foreign Countries. Messrs. . flce, and from all newsdealers. 
RAILWAY AND STEAM FITTERS' SUPPLIES. 

MlllJn & Co. also attend to tbe preparation of Caveats, 
1V1 Copyrights for Rooks, Labels, Reissues, Assignments, Rue's Little! Giant InJector. and Reports on Infringements of Patents. All business 

SCREW JACK S, STURTEVANT B LOWERS, &c. intrusted to them is done witb special care and prompt· 
JOHN );;. URQI:HART, 46 Cortlandt St., N. Y. 

.---�--.---����-

ROOFINC. 
For steep or flat roofs. Applied by ordInary workmen 
at one-tliird .the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street. New York. 

.P E'BFEC'l' 

NEWSPAPER FILE 

MUNN & co., 
l"obJillllers SanilNTDI'I C AMEBICAlII'. 

© 1884 SCIENTIFIC AMERICAN, INC 

ness, on very reasonable terms. 
A pamphlet sent free of cbarge, on application, COn· 

taining full information about Patents and how to pro. 
cure them; directions concerning LIt bels, Copyrigbt', 
Designs, Patents, Appeals, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We aiso send. free Q' char(Je, a Synopsis of Foreign 
Patent Laws, sbowing the cost and me<hod of securing 
patents in all the principal couniries of the world. 

MUNN &; CO., Solicitors 01' Patents, 
261 Broadway, New York. 

BRANCH OFFICB.-Corner of F and 7th St.reeta. 
Washingl,oll, D. C. 
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