
STEPHENS' 
VISES. 

WIth Steel Fnced or ,;olid Steel Jnw�. are the 
IUlIulicPlt und Ulosf 4�ff(�ctive ill lHH'. 'Phey open furt he r, hold fi"llIf�", are lumvi��I' and UlOI'f� dUI'u_ 
blc than any other Vise. For.f t�,,'clt�I·"'. lUachi II i�ts, 
[lnd especially en.' and Lueu illotive Huild.·','''' they 
are unequaled. �pechd Vise for \Vuud-\v()l·lH�I·s. 
l:1'ifty per cent lime alld labul' sav.ed to the user. 

�old by the '!'J'adc. Send for circular. 
NATHAN STEPHENS, Prop., 

41 Dey Street, New York. 

I'HE DINGEE & CONARD cor.') 

R-OSES The only establishment making a SP ECIAL 
BUSINESS of ROSES. 60 LARCE HOUSES 
�o�:�ll��?�:'· :a� c �Vo��r ft,�ti ::;t.{�'r.�-: 
���o��TIve��o�1J��:C;���1d.tfot:::�e tg���fii�� 
f 2¥b�n�� �'l}irg:�lf�� ?�rO�'aNL� l��'ie:; f�� �M 
'�e�ible�r;!t����S��70P�.�le�a�t'f!�1?u�!�e�'FR�r� 
&1.Gr.�m; DINCEE "'W�IP:':V��hf.Perc.�p" 

1I00KW ALTER K\'GlNE. 
Compact. SubstantiaL �conom­
ical, and easily managed: guar­
anteed to work well and give 
full power claimerl. }!�ngine and 
Boiler complete, incillding Gov­
ernor. Pump, etc., at the low 
price of 
3 HOltS�: POWER ...... $240 ()() 
4M " •. . .... . . . 2&1 00 
6).2 . . . • . . . .  355 ()() 
I%: .. . . . . . 440 ()() G:Y Put on cars at Rpringfiel(l, O. 

JAMES Ll<11,'l<'1;]J, & CO .. 
Springfieid. Ohio, 

or 110 Liberty St .• New York. 

LIQUID VOTEX RINGS-CERTAIN 
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men1;s on vort6x rings made. hy rile author in conjunc­
tion with L. ReC<!, .F.C.S. With sixteen illustratIons. 
Contained in SCIENTU'lC AAlh1tfCAN SUPI'LElIU:NT, 
No. 400. P"jce 10 ceuts. To be had at thIs office and 
from all newsdealers. 

NERVOUS [JEBILlTYq��k'��': 
'I'RENCH HOSPITAL METHOD. Ne� to America. 
(JJv1nle Remed!alAJre-ncy. 160 FuLton St .• New Yorlr 

RUPTURE 

A���E���H�tSTQ�!��OU�N�9}���fME9.LO 
TENSILE STR,ENGTH,39.292LbS TO THE SQUAR,E INCH ELASTICITY 9.718.roR, SAL£'TO 
THETI\AOE I N I NG OTS.THIS MET AL CAN BE USED FOR,ANY AND ALL PUR,POSES ADO�£SS 402 WALNUT S! PHILADElPHIA. 

RUBBER BACK SQUARE PACKING. 
HE!'>'I' IN 'I'BE 'VOltl,]). 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps • 

.B repre8ents that part of the packing which, when in use, is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufiicient pressure to LJe steam-tight, and yet 

creates but little friction. 'rhis Packing is made in lengths of about 20 feet, and of all sizes from � to 2 inches square. 

NEW YORK BEL TINe &. PACKINC CO.; 
JOHN II. CHEEVER, Treas. Nos. 13 & 15 Park ROw, opp. Astor House, New York. 
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Rp..,\U\Q/I\DS RG\.L\�Q, WI\\.I_� BO\(;\�t. B£,JI..,��Q,'2"C()C\<..�Nf\�t� &C 

::\Ilanufactules, IuventlOns, and Industries of Amel'lca 
will open early lD September 1881 and contmne for not 
longer than ten weeks. 

The fine permanent building of the Association1 On 
Huntington Avenue, has been considerably improved 
as to its internaJ details, and will te in full readiness 
for the receipt of goo(ls one mouth before the day de. 
t,ermined upon for opening. 

Special prominence wHl be given to the exhibits dis­
playing the greatest novelty and progress in invention 
and production. 

No charge for space or power. Applica.tions for space 
may be filed now, and they will he acted on in thp- order 
01rec3ipt. Allotments will be mane at lIn earJy day. 

Cfl ARLE5 H. McL�;AN, Pm,;dent. 
Address appJications and other communications to 

lIIASS. t:HAI{. MECHANIC ASSOCIATION, 
P. O. Box 2361, 130STOS. MASS. 

Telegrapil. and Electrical 
SUPPLIES · Medical Batteries, Inventors' :l\fodels, Experi­

mental Work, and fi np, hrass castings. 8(�1Hl for 
catalogue C .. "�.JONES .. 1r UItO. C�in('!inlJ:;t.ti, o. It iaimportant to us that you mention thill IHl.II('r. 

FLORIDA n,\'/.J<:'I'TJ<;ER. Ju.t issued. 
Descriptio,) of ever� to.wn.business, 

growers and farmers �
n
b�s(�:�l.On�riC�

I$r.CIPal orange 
CUSHING & APPLIDYARD, Jacksonville, Fla. 

THE COMPLETE HOME. t;����s:e��.;1� 
boole New edition.-New bindings.-New illustrations 
from new designs. Superbly gotten up. Same low price. 

Adapted to all classes. Sells at sight. Agents fioi ng big work. 
EXCELLENT TERMS. The handsomest prospectl1sever issued. 
Apply now. BHADLEY,GAHHETsON & Co . . 66 North 4th St., 
Philadeillhia, Pa. Also other grand new bouks and Bibles. 

ROOFINC. 
}"or steep or flat roofs. Applied by ordinary workmen 
at one-tllird the COl'lt of tin. Cil'ell aI's ancI sam Jl es free. 
Agents \\"ante(]. 'P, NJ:jJ\-V. 3:! .John Street, New York. 

-----

I TAKE N01'ICR 
E The H Sight Feed t, IS owned I exchlslvely by this company. See 

Judge Lowell's decision in th e 
United States Circuit Court. Di s­
trict of Massachusetts, Feb. 23, '82. 
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desist the use,lnanufacture. or sale 
g;j�����1?lt�i�B8i'I��iri�:���1l vig-

'file SeilHwt (;ylilltlel' Oil (;1111 (;0., 
a3 Oliver �trect, 8oston, IHuss. 

�12TH� 

�HGINGINNATIH? 
INDUSTRI1tL 

COMPETITION OF THE WORLD. 
Admission 25 Cents. 

Exhibitors from every State in the Union 
and Foreign Countries. 

No charge for space or steam power. 
Special arrangements made for transpor­
tation of exhibits and visitors. For full 
particulars, address, J. F. WALTON, Sec'y. 

Hogshead, 
.AND cured wIthout an operatIon or the Injury trusses !nfllct INDUC TION ELECTRICAL We�rylo;.t S������: \�t1�

h�1'0t����h7"� W�e��;;'ls VOSS'S 
of bad cases. befol'e and after Cure. m,tiled fot' 10c. ::��1�:·;;D:6CJIE��lb a
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Stave Jlfachinery. 

Ihen Qy Ul8.\�Oan .Ellillmlra 
�1�:\?On�lt�de�ll1:��1 t�':l�er�tru r.'�.l�g,

a
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SICKNESS a lIfe·long Eltudy. 1 WArrant my remedy to curl) 
tho worst cnso�. BCCfU1SO otllers hnve rll-llOd is 110 ,·eRBon for 
not now receiving Jl. cure. Send at onco (or u. treatise anti a. 
Free Bottle of my Infallible remody. Glvo Exprosl5 and Post 
Olllcc. It cn�tR rcm Iwthlnl,r fO!" <l trlH.l. Itlltl I will curo you. . 

,A(lIirc!'lS Dr. n. O. ]tOO,]" 1831"eurJ St .• Nsw York . •  

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

,KNOW THY 
A Great Medical Work on Manhood 
Exhausted VitS.lity, Nervous and Phvsical Debility, Pre­
mature Decline in man, Errors of youth. and the untohl 
miseries resulting-from indi�cretioJlsor excpsses. A book 
for every man, young, midclle-aged. and old. It contains 
125 prescriptions fol' all acute and chronic diSea,ge8, pach 
one of which Is invaluable. Sofound by the author,whose 
experience fOl'23 yearR is such as prohabl:vnev{'1' before 
fell to tbelot of aJ�yphysician. 3OOpnges, bound in beau ­
tiful Ii'rench muslin, emhossed covers, full gilt, gU:\J'an­teed to be a finer work in every flense-mechanical, lit.er-
:�'n��� lO���:5(l,{\o�
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1nstance. Price only $1.00 by mal], postpaid. IlJustra. 
tive sample. (j cents. Send now. Gold medal awal'ded 
the 3uthor hy the Nationa.l Medical Association, to the 
officers of which he refers. 
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don Lancct. 
r:l'here is no mem ber of society to whom this book will 

not he uset'l], whether youth, parent,guardian, instruct­
or, or c]err yman.-Arnonaut. 

AddreS'f the Peabody Medical Institute, or Dr. W. H. 
Parker, 1�o. 4 BuHlnch Street. Boston, Mass., who mar 
be consulted on all diseases requiring skill and exgerJ-���ect c�h�n�i�r��b:nn�i�;s�t�esi���t�H E A L �ve 
specialty. Such treated successfully THYSELF wltbout an Instance of failure. 

features which render?t of special 'Value j tbe most im­
portant of tbpse being its independence of atm08phel'ic 
conditions. Contl\\ned in ScmNnnC AMEllIOAN SUP· 
PL":UI'JNT. No. 2111. Price 10 cents. �'o be had at this 
office and from all newsdeuJers. 

"VV' .A... TEB.. 
Cities, Towns, and Manufactories 

Supplied by GR"EN & SHAW 
})AT.EN'I' 'fUIU<: AND GANG \n�I,L SYSTEftl. 

Will. D, Andrews & Bro., 233 Broadway, N, 1. 
Infringers of above patents will be prosecuted. 

RELATION BETWEEN-ELECTlfiCITY 
and Light.-A lecture delivered at the London Im;titu� 
tion by Dr. O. J. Lodge, In which the author discusses 
carefully. and in an interesting manner, a few of the 
�lC�;l�t�
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S�'���?ll�I�tX�I�� 
RICAN SUPPf,}<;.iU I�N'1\ No. �-, ;.). Price 10 Lents. To be 
bad at this office and from all newsclealers. The same 
number contains an article on some "Interesting Elec­
trical Researches." 

Over 50 varieties manu­
factured by 

&. B, HOLMES, 
JlUFl"AJ,(), N. Y. 

METAL WORKING 
MAOHINERY 

LATEST IMPROVEMENTS. 

GOULD ,,� EBEHIIARDT, 
:LV:E� .A..��, :LV. J. 

$5 to $90 per day at home. Samp!es worth $5 free. BIG I)AV to sell ou R bb P' t· 8t S � Address STIXSO� & Co., POlttand,Maine . .....!- free.· rl\Ah�H. ��{O��I�� 1f�'1 c��f:iaDJ,IO�i�� 

PERFEC'l' 

NEWSPAPER FILE 
Tbe Koch Patent File, for preserving newspapers. 
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ERICAK and SCIENTIF1C.AM.EIUCAK SUP1>LEMRN'1?Can be 
supplied for tbe low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIEN�'IFIC AMERICAN," in gilt . Necessary for 
every one who wishes to preserve the paper. 

.Address 
MUNN & CO., 

Publi8hers SCUJ:NTlFIC AMERIOAN, 

EVERY USER OF nUJUINERI 

SHOUJ�D LEARN 

How to Use Loose PUHBVS, 
is �����

l 
��

f
����;

t
b��a1gi��8 ������ . t:;ent free to any address. 

V..A:<{ DUZEN & TIFT, Cincinnati, O. 

W ·\NTEIl A CO'l'TPETENT FORE"TA N for a ma­chine shop employing 75 men. manufacturing blast fu-rnace engfnes and appurtenances and rolling mill rna· ClllnE'�Y. None need aPl?ly except those who have had experrence and success In such a pm�ition. Applicants must state flllJy their expeJ'ience. 'l�o a suitable person a desirable POSition is opened. Address Wl'rHERO\V & GORDON, Pittsburgh, Pa. 

SILKS Largest Varieties. Finest Grades,and all brightcoion, 
(.'CRAZY PATCHWORK,in 60o.and$1 pack_ 

.Samples lOt::. Boanoke Sil.k. Works. Ead Wallingford, Conr\ 

© 1884 SCIENTIFIC AMERICAN, INC 

:J3L.A.ST. 

IRON REVOLVERS, PERFECTLY BALANCEb, 
Has Fewer Parts than any other Blower. 

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

S. S. TOWNSEND, Gen. Agt.,,,CortlandSt., 9Dey St .• 

��8.KlE�G'§O& ���,i�efti��S'A�;�o9t��1� ���:::: 
l.V:E� yc>��. 

SEND FOR PRICED CATALOGUE. 

PIPE COVERING. 

F:ireproof Non-conducting CoveringE. for Steam Pipes I�Ol lel's! and ,Ill hot �ml'faces. }\'1ade in section� three f��t ]ong .. Easy to apply. AlSiJcSlus lllalt�rill18-
J1lbcr, ltllllboard l.)acldllg, lid CClIlCllt. v- -

CHALME RS-SPENCE CO. 
419-'121 Eighth �t., �cw Yo .. I,. 

AND ENGINE SHOPS 
FOR SALE 

A l' lU'r. VF.HNON, OHW. 
Machine, Foundry, Boiler, Black�mith and 'Vood 

Shops, fitted with modern tools. AU briCK buildillgs 
and slat e roofs. Fire-proof Pattern Wal'e)lOu�e. A 
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works. and ga.s on tHe premises. }1'Ol',hea.lth, cheapness 
of coal or livi n� there cnn be no tJetter locntion. 

Parties wishing to move frOlIl the liJast, or wishin� to 
engage. in this line of busine!'ls! WIll tind this it I'lll'e op­
portunIty. Owners would retam one�t.hil'd or Jlalf inter-
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BARNES' 
Pa t e n t  F o ot find 
StcHm Power Machi­
nery. Complete out­
fits for Act-mLl Work­
s h o p  B lIfoIi n e s8. 
Lathe� for \VOO(} or 
Metal. CinmlarSaws, 
�Cl'ooJ Saws.}I'Ol'lIlers. 

_ MOl'tisers. 'l'enonel's, 
etc., etc. Machilles on trial if desil·ed. Descriptive Cata­
logue and Price List Free. W. J<'. ,\:; .10111\ HA IU\lcl"\, 
No. 1999 lliniu ;;t., Itocklo"d, III. 

TIlE CENTRAl, PACIFIC R It FEIlIlY. 
-Descl'i ption of the ferry hoat rerent Iy constructed by 
the Central I'acific Hai lroa(1 CO '1 for service on Pablo 
BaY1 with a general view of the ferry �li1l1 and live 1ig­
ur�s showing the general construction of the bOlJt. Con­
tamed in Scn:NTllj'IC Al\JI':UICAN SUPPLKMEN'J', No. 
;.1HH. Price 10 cents. '1'0 be had at this office aud frum 
all newsdealers. 

� 0-=-1\ 0L AND FINE GRAY IRON ALSO STEEL 
ALLE� 7 CASTINGS FROM SPECIAL ERNS 

�f.VLlN Xc C� f��I����� J�Cl\iT 
_ J rtiO _ LEHIGH AVE II< AMERICAN 5T. PHILA. G AND 

PATENTS. 
j\1EiSSHS. MUNN & co .. in eOllllcct.ion witl, the pnb­

lication of the ::::CIENTIFIC Al1Jm.lcAN, contilme to ex­
amine JmprovemcntB, und to net as Bolici'tol's of Patellts 
for Inventors. 

In this line of bnsiTlc., tlley']Javc had thirtY-fight 

years· experience, :nul now have Hnequaletl facilities for 

the prepa.ration of I:lu.tent Drawing8� BpecificatjollR. awl 
the prosecution of Applications for Patents in the 
United States, Canada. fllHl Foreign COllIItrieR. },f eBsrs. 

Mmlll & ('0. also att(�lId 10 the preparation of Caveats, 
Copyrights for Books. Labc18� Reissues, Assignments, 

and Reports on InfriJlgements of PatentR AJ1 bUSl1W8S 

intrusted to them it: done witll special care and prompt· 
ness, on very rt'USOll3.blc terms. 

A pump],lct. sent free of charge,01l application, con· 
taining full information sbont Paten1s mal how to pro� 
cure the'm; direcdolls C011C(>1'1liIJg' Labels. Copyrights1 

Designs. Palents. Appea]s, Reissues, I�fl'il1.geme]}ts! As· 
signments. Reject.ed Cases, I1il1t.S 011 tlu.'. Sale of Pa­
tents! etc. 

��e ah�o send. free QI' charoe. a SynopRis of i"oreign 
Patent Laws. showing- the cost and merhocl of secllring 
patents in aJl the prillcipal cOlmlries of the wGrld. 

lUUNN '" CO., SoUdtor .. of Patent!!!, 
261 Broadway, New York . 

BRANCH OFFICE.-Corner of F and 'ltb Sti"eets, 
Washington, D. C. 
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