
BARNES' 
Paten t  Foot  and Steam Power Machinery_ Complete out
tits for Actnal Worksbo p  B u s i n e s s .  Lathes for Wood or Metal. Circular Sa W8, 
���t�i�!W�����:�:: 

etc., etc. Machines on trial if desired. DescrJptive Cata
logue and Price List Free. W. F • & J II H N BA Ill' El"l, 
Nn. 1999lUaill l"lt., ItOckfol_·d_,_I_I_I_. 

_____ _ 

THE DISTRIBUTION OF FLAMES IN 
Gas FurnaceH.-An important paper by A De BoischevaLier. describing a new and effective method of distributing fiames in gas furnaces, particularly adapted to 
csses where the air alone takes up the heat into special chambers, regenerators. or recuperators. wht le the gas C���rpil� �¥rg�· inli��fro���:Jt��! fl:p��� �t>:tgf ��: 
fatter to several kind of furnaces. Contained In SCIJJ.:NTIFW AMERIC.JoN SUPPLEMil-;NT, No. 3''''- Price 10 I cents. To be bad at this office and from all newsdealers. 

For small steam launches. Send for circular, prices, etc. 
()HAS. P. WILLAR D & CO .• 282 Michigan St., Chicago 

THE FIRST TFLEPHONE.-BY PROF. 
Silvanus P. Thompson. An interesting paper. d<'!scriptive of the experimental telephone made by Philipp Rels and exhibited by him at Frankfort In 1861. lilustrated with 7 figures. Contained in SCIENTIFIC AMElUCAN 
�£;';,'ft!l�::'':;�d ¥r���ihe��c:atgr��nts. To bc had at 

Rider's New and Improved 
COMPRESSION 

Hot Air Pnmpin[ En[ine 
New and Improved Designs. 

INTERCHANCEABLE PLAN 
l\lANUFACTURED BY 

DELAMATER IRON WOR'KS, 
c. H. DELAMATER & Co., Proprietors, 

No. 16 CORTLANDT ST., NEW YORK. N. Y. 
And 40 Dearborn Street, Chicago, III. 

EADS' SHIP RAIL WAY FOR THE 
American 18thmus.-Description of tbe essential fea4 
tures of Capt. Eads' proposed ship railway, for the world's commerce, over the Cordilleras of the American 
Isthmus. Ca
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t. Eads' former �reat engineering enter· 
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flb�s��a��i���:�?t���t�tf: r:�rt:;!lftt:g�1bnegrs:iI: way; the bastn railway with ship on cradle; cross sec
tion of ship on cradle in deep water, and details of construction. Contained in SCII�NTIFIC AMERICAN SupPL1';MENT, No. 401;. Price 10 cents. To be had atthls office and from all newsdealers. 

W ��G�ye��fu:';ltkmde;�r�:'e���i.:h;;e':il'i�' §�1�: 
erland, of several years experience, both in analytical and organi C chemistry-a position as chemist. ana1y
tical or manufacturing, in America. English, German, 
���sr1f::��.s�tinER,§�rd����:erl��i��rgi:,8twr��rJa��� 

ENGINEERING EXPER I E N CE I N  
Northwestern Wisconsin:-A paper l>y F. W. D. H olbrook, describing the cb8l'scter of the work involved in makin2 sranroad survey in the woods of Northwmtern 
Wisconsin, with a reference to certain practical points not generally mentioned. Contained in SCIENTIFIC AMK1UCAN SUPPLF.MENT, No. 399. Price 10 cents. 'ro be had at this otllce and from all newsdealers, 

PROGRESS OF 'rHE NICKEl. JVIETAL

�fWtCk�y :���� 1,;tat,��·��1�'lf�v.:'��;�e :!"tt within a few years past. Use;lf nickel for colm. Nickel p lating. Distribution of nickel ore In the United States. 
Wrought nickel and Its applications. Production of sheet nickel. Nickeled Iron in sbeets and Its applIcation. 
�9nJ�in��1�� i'oC�:tft��F�O A:���CttNth ����:lt!��

T
ir�iii all newsdealers. 

RUPTURE 
�uriig��.os'¥iWk�l��o�.?[h��e �ril��.�"il��a:r:!� 'Y'ew York. His book. with Photographic likenesses of bad cases.. before and after cure, mailed for lOco 

266th EDITION. 

KNOW 
A Great Medical. Work on Manhood, 
Exhausted Vitality, Nervous and Physical Debility. Pre
mature Decltne in man, Errors of Youth, and the untold miseries resulting from indiscretions or excesses. A book for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases each one of which lsinvaluable. "8ofound by the author,whose 
,�yetJ:,i���ltO�l!�::'hi:i��� a����:bg;ri�inb�!��� tiful French muslin, embossed covers, full gilt, guaranteed to be a finer work in every sense-mechanical, Uter4 ary. and professional -than any other work sold in thIs country for $2.50, or the money will be refunded in every 
lr�a�'i:ij,1:'1"c';lllOt��y s'e\.YJ ��w�ag.ovgs����·l ����':d the author by the National Medical Association. to the officers of which he refers. 
an�h� ��k";:!"J!� ��r��11�l t�� �yntf���in�}f.�t;;e 
don Lancet. 

There Is no member of society to whom this book will 
g�,

t o���rr;1n����;�o���' parent,guardian, instruct.-
Addr",,! the Peabody Medical Institute, or Dr. W. H. Parker, }�o. 4 Bulftnch. Street. Boston, Mass., who 'may be consulted on all dIseases requiring skill and e:xg:rt ... ��lll'.idC�h�n�'jJWdo¥b:tln�f�is�yes���HEAL �ve 

spee,lalty. Such treated sucoe .. tuUy THYSELF without IlJllnstance of tallure. , 

Jcittttific �tutritatt. 

SIJ��L�.r:§ TE�l!T�D SI¥;,gI.gT�' �aars 
ALL Tested for Vitality, and In Gardens for Purity and Value. Send for (:A'I'A ],IIHUE AND I'RIC": 

I4]:-;'l� of Vegetable, Flower. and }'ield Seeds of all Tested Varieties, l1"'tl�E. Mail Orders promptly tilled, making a Seed "tore at home. Reduced Prices to (jlubs. 
HIRAM SIBLEY '" CO", Rochester, N. Y., Chicago, III. 

ROCK BREAKERS AND ORE CRUSHERS. 
We ma nufacture and su p pJy at short notice and lowes t rates, Stone and Ore Crushers containinli(theinventi on described In Letter sPatent. issued to Eli 1\. Blake. June 15th. 1858,�ogeth

er with N l�W .-\ND V A] .. FABI.E IMPllOVI<;M'Kr\TS, for which Letters Patent were granted .May 11th and July 20th, 1880, to .\11'. S. IJ. Marsden A 11 Crushers supplied by us are cunstructed under the superintendence of Mr. Marsden, who, for the past f1ftePJI years, has been connected with 
the manufacture of Blake Crushers in this country and Enjlhmd. 

FAlun:., I'lIlJNDltY AND lUACHHi.: (:11 .. ,nanllf ... . , An�nllifl, (:flIl11. 
C()l'EI,ANJ) & HACUN, Al<ent., New YOl·I,. • 

EST THOUGHT A strong, 2 bladeKnlfe,wlth 
• wrought steel screw driver. 

to a mechanic every day he 
all file�f�:%;�eli.�� 

Flutes. 
Strings of 
all kmds. 

Harmonicas, Ot."gan Ace 0 rd· 
ians, Music Boxes, &c.. The best 
goods in the market at 25 per cent. 
lower price9than for inferior goods in your own town. One price to all, Do not buy a Vlohn 

C. W. STORY, .'lGCentraI8t.,Bost<ln, 

ONLY 
OUR NE-W

AU'ERICAN LEVER WATCH! 

$8. 
tt,�!eAmN��°tjlloTcn� .ex��ri� nk;; hwi'::U1:� \wJ�i�� t�R�r��� 
C��,�bet�a��� �l���O�f ��:eber::tOI�lea�eer7!1,���a1�81�;e Bva;:;I���r�l�Yn�:;,:�e:� t o  Insul'� guod tlme .keeplng qualities, "he Cases are made of  our Celebra.ted metM 1 knuwn as A.l�DljDum Gold. This meta l has n. sufficlent amount of gold in the compOSltlun to gIve the watch a .,enuJnPJ gold appearance. 
1n�:���1:. ��I��O�r:���ll; !���a�e�e��u��:h�eoi�r:eadc�n:��:�:lsf!!: ��lSj Btl'ong It.nd very bandsome maktng itj ost the watch for Railroad men, MechaniCS, and aU laborfng men who require a p;ood strong watch lLnd an nccurn·te timekeeper. For traLling ",lid specuia tiv� purposes, it is superiUl'to any watch ever before tlif'cred. They can be sold readily f or $15 lill d $20 each, and traded 60 as to double those amoun ts. F",rmefs 8S welt a:a�lg��;:I\���y���g����5?o::���;0;gJ:.ntWee�:�dt��� 

Watch free by registered mali, on receipt or $8.00. Or wewlllsend It C. o. D. on recelpt or $ I .00 on account; the balance can be paid at the express office . We ais(l 
��!:���{ :�gnltlo"nmb���m���dJh:���s�t�! ·�a�eel��!!: dreds oftastlmonlale but have room tor only a tew. 
WORLD lJ".AN'F'G Co. Menlo Pnrt. Cal. Jan. 3, 198t. Gents :-Tlle $8,00 Aluminum Gold Watch gives perfect latisfactlon. I ell close *30.00 for 9 mOre watches bal ance to be C. O. D. Send at once. Respectfully Henry Bralthwait. 

WORLD lfA.:N'F'G Co. Gunnison, Cnl. Jan. 16, 1884:. 81rs:-Some months flog-O I purehased one of your $8.00 New American Lever Watches and I sold it 1'or $25.00. Please send me an other. Enclosed find cash. Yours, R. J. Green. . 
W H WHITE, Woo dburn. Ky .. July 23, 1883. Wrl tes!-The two 
New Amel'lcan Lever Watcbes purchased 1rom yon received all 

right. Sold at onee tor $15 eaeh I SEND ALL ORDERS TO 

WorldManf'gCo� 12� N&ssau·�treetJ New York 
It is seldom that we meet with an a·nicle that 80 fuUy cfW'I'esponds 

with its advertised good qualities (ts does the New A me'l'ican Lever 
Watch. It has the advantage of being made of that lJTecioU8 metal 
Aluminum Gold; its works are of the best make, and the general style 
of the cm;;e 'I'ank it with the bellt Watches made an'l}where. We recom
mend it to 011'1' reade:rs as a JVatch that will give ent'ire satisfaction. 

$;. to $90 per dayathome. f'amples worth$5free. U .. Address STI>;SO>; & Co., Portland,Malne. 

ON WHALES, P AST AND PRESENT 
and their probable origin.-A lecture contaIned by prof. I'lower, LL.D, F . .it.S. Genera] characteristics of the Cetacea. The two distinct types of whales. How the Cetacea are distinguished fr)m other mammals. Rudi-
�(}(r!�:Il?rg��n<t���itlgtti�Yt�o!b�� � .  o���p;�! Slt�� 
��6To��ket':,l.'�t�� I':.;�"t 1\'li�S C:t,,���les'J.'h':li�;o�!b'l'; 
origin 01 the Cetaceans, Contained In SCIENTIFIC AME
RICAN SUPPLEM1�N'l' No. 399, Price 10 cents. To be had at this office and from all newsdealers. 

Smllil III etlll Tubimr to ()rdel'. Send for circular. Joseph U. Gerow, 44 State Street, Brooklyn, N. Y. 

L OCUS'fS AS FOOD FOR MAN.-A PA-per by David A. J,yle, U. S. A. Showlng how extensively the locust has been in al1 ages used a8 an aliment b y  various peonIes. Contained i n  RCIENTIFIC AMERICAN SUPPLEMENT, No. 3117. Prlce]() cents. To be had at this office and from all newsdealers. 

l!'OR S" I.E, CIRC(JJ,AR SAW lllT].]" All the 
�:r�Y!�:�io ���iin�:rW� f������g�g�i1s�e�:�:nfsf PnlleYBwlth all the Gearing in perfect order fUr aBreast Wbeel 20 feet in diameter, with 7 foot Buckets, Internal Gear. Will sell the above at low pri ce, loaded on cars. 
A. M. PERKINS, West Winsted, Conn. 

.PEBFEel' 

NEWSPAPER FILE 

.� 
8/ LLINGS & SPENCER CO. 

HARJFORD CONN. 

LEATHER DYEING-COLORS AND 
shades applicable to. A valuable technical paper by 
Eu)l. N. Beller. Properties of IIgbt. The primary color8. 
�����rti�o;°01 :�du�� biIg:����u� ����bsi�iie�� 
Aniline dyes not suitable for leather. Contained in SCI
ENTIFIC AMERICAN SUPPLRMENT, N.1. 40a. Price 10 
cents. To be had at this ofilce and from all newsdealers. 

pH8a�a?ogA�H:o'r�Rb���:nEj,m�!?!TthHatp� bet find illustrations for beginners sent on application. 
Address Plumographic Imtitute, Cincinnati, Ohio. 

ROUND SHOULDERS, OR ANTERO-POS t.erlor Curvature of the Splne.-By Uhas. F. Stillman ·M. S. , M.D. An inquiry into the anatomical and physiologica) characteristics of round shoulders, with directions RSt( bow the deformity should be tN'ated by mechanical and physical means. mustJ:'llted witb 3 figures. Contained in s(;n�TI FIe AMERICAN SUPPJ.FME,', T. No. 
403. PricelO cents. To be had aUhls office and from all newsdealers. 

p 0 ST.,ri'Y·�'''' 
IRON REVOLVERS, PERFECTLY BALANCED, 

Bas Fewer Parts than any other Blower. 
P. H. '" F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND.· 
S. S. TOWNSEND. Gen. Agt .• 2' Cortland St.,9 DeySt.. COOKE & CQ., Selling Agts., 22 Cortland Street, JAS. BEGGS & CO .• Selling Agts. 9 Dey Street. 

NE� YO:a.:H>. • 

!'l�ND FOR PRICED CATALOGUE. 

BRICKWORK.-A P APER B Y  J. W O OD-ley. discussing the present state of the brickmaking in-
����i����g{e�ggelh� �!ho���fc��.�i\�fsbr::i��o�� the site of the building. The superiority of briCks over every other material for constructin� purposes. How bricks should be laid. What Is meant by perfect bond
ing. Importance of the H closer." How brickbats should 
be utilized. Contained in SCIKNTI }I'W A1U:RICAN SuP· PLEME:XT. No. 39'. Price 10 celJts. To be bad at this office and from all newsdealers. 

CEMENT. ITS MANUF AUTTRE IN 
Ulster County, N. Y. A paper descriptive of the mode of manufacture of what is known in COlllmerce as '" Rosendale " cement.. The quaries. Character of the rock and the mode of extractir;.g it. Calcining. The 
kfin s . rrhe crackers. Grinding, mixing. With full page engraving illustrative of quarries works, and apparatus. Contained in SCI"KXTJFIC AMEHICA 1\' SUpPLl,;ln;NT. No. 4-0t;. Price hI cents. To lJe had at this office and from al1 newsdealers. 

METEHS FOR POWER AND ELEC'TRl-
clty.-A lecture by C. Vernon Boys� giving in a simple 
��: �:r�:e�i� �h1�:i:;II�:t;�r��e�.et�r�e a���� urement of watp,r by meters. A�aratus for measur-
:tfr�lrsct���lur��e �:Elr�a�� a�ec l}.TcR�i.nciP�:· m��: 
urement of power transmltted by belting. Illustrated 
with C figures. Contained in SCIENTIFIC AI\IERICAN SUPPLEMENT, No. 404. Price 10 cents. To be had at 
this office and from all newsdealers. 

MILITARY BALLOONING.-ABSTRACT 

�i�t�fe� l� �:�\f:r' ��di� P�Jl�lbn�°1ri:;nf.e o:;ej�: warfare. Contained in the SCIENTIFIC AMI.;}tlCAN SupPLl';MENT, No. 3117. Price 10 cents. To be had at this office and from ali newsdealers. 

VINEGAR MAKING.-FULL DESCRIP-
tion of the llengstenberg system of generatln� vinegar, 
��:rf;°�p����lre��� ��n����:apJ��i:at���r o\}jr�' 
apparatus. Contained in SCl};NTIFIC AMERICAN S(lPPI,IllMFlNT, No. 396. Prlce 10 cents. To btl had at this offi.ce and from an newsdealers. 

ALLE E: � CASTINGS FROM SPECIAL fRNS 
� D-EV-lIN Y. C-;;'-.l FINE TINNINGJAPAN-==-PI\1f" ',Gj 

� . -==--ABL AND FINE GRAY IRON ALSO STEEL 

A� UIj U . C FI�ISHINC.. NIN G � " T tWM LEHIGH AVE If< AMERICAN ST PHILA ��....:' 

THE CENTRAL PACIFIC R. R. FER RY. 
- Description of the ferry boat recently constructed by the Central I'ReUle Railr(Jad Co., for service on Pa b)o Bay, with a general view of the ferry slip, and five fig· 
ta7��eS:°'rJn�/:��,�el� ��all���i;���on R<gi:iF��;T,C��: 
a9!l. Price 10 cents. To be had at this office and from aU newsdealers. 

PATENTS� 
MESSRS. MUNN & CO .. in connection with the pub

lication of the �(:IENTIFIC AMI�RICA1q, continue to ex
amine Improvements, and to act as Solicitors of Patents 
for lnventors. 

In this line of busines8 they'J13ve had thirty-eight 

years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, SpeCifications, and 
the prosecution of Applications for Patents in tIle 
United 8tates, Canada, and ]�oreign Countries. Messrs. 
MmlD & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, ReisRlles, Assignments, 
and Reports on Infringements of Patents. AJI business 
intrusted to tbem i" done with special care and prompt
ness, on very rt'asonable term8. 

'A pampillet sent free . of charge, 011 application, con· 
taining full information about l'atents and how to pro. 
cure them; direcdonR concenling' I.Jtbe]s: CopyriglIt8, 
Designs. Patents. Appeals, ReissueS', Infrln.gements, As. 
.igllments, Rejected Cases, Hints 011 the Sale of Pa
tentFi, etc. The Koch Patent File, for \ preserving newspapers. magazines. and pam phlets. bas been recently improved and price redured. Subscribers to the SCIlINTIFIC A.MERICAN and SCIENTIFICAMERICA1'<.� SUPPLEMENT can bp. supplied for the low price ot �l.oo by mall. or $1.25 at the office of this paper . Heavy board sides; InSCription 'SCIENTIFIC AMERICAN," In Irtlt. Necessary for every one who wishes to preserve tlie paper. 

". e al80 send. free o! charue. a Synopsis of Foreign 
RAISING AND MOVING MASONRY Patent Laws, showing the cost and method of securing 
Bulldlngs.-Descrlptlon of some of the more approved patents in all the principal countries of the world. metb9ds of lifting massive structures and moving tbem 
l�a�¥�t�':,"v����\���e 'l!�M�1 n!f:t ��v�nfe':;tr':.�:eJI]::.d 

MUNN & CO., Solleitor8 of Patenttl, 
Address 

HUn & CO., 
Publishers SCIENTUIC AM1rnI0AN. 

mov�to some dlstance Wlfi:out accident. Contained 
I 

261 Broadway, New York, 
Wric�Ol��eW':O T�Mb��'itr a�fi�L���NT8nfo,ro!O�i BRANCH OFFICE.-Corner of F and 7th S� newsdealers. Washington, D. C. 
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