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FOR PRACTICAL MEN. 
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cill i';,'i> ��J1�UI'}..dJ(�n��r�'1t�a���se �:o��fiT�; sent, (rep of postage, to any one who W�) favor me with his address. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 406 WALNUT STREET. Pblladelpbla . 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF 

First-Class Stationary En[inHS, 
Flr .. t - With .Ingle .lIde valve cnt·01l' by lap at " stroke . Second-Wltb Indexed cut·01l' valves arranged to clo.e at any oart of Itroke . 
Third - Steam jack, ted c} Unders. Iltted wltb patent automatic cnt-off valve geat" and governor, 

�:re3n 
����e t'ri�����gi

b
t90 �aC�etlls81f.!;;��; from I ton coal. 

PORTA BJ,E ENGINEe, of 8, 10, 20, and 26 Hor ... e �ower. 
IMPK" V �;D H AN G E RS. COUPLINGS. FOUNTAIN 

BOXES A:-l D � H AJf TlNG. 
. 

FRENCH IW IUI SPR I NG U RIST MILLS AND BOLT· 
IlliG APPA I:ATUS. • 

C I RC ULAR SA W M ILLS AND FIXTUItES. BOILERS. 
M IL ' ,  M,\(JHIN";KY. C ASTINGS . ETC. P- State wha.t Is wanted and Clrcularl tree. Addrt'ss 1n fuU, (!l Z:HE JOHN CO OPER ENGIN�O:;;ffeJ'gn: o. 

$72 E AC H W·.£,BK. il g ents wanted ; par. 
_ t lculars Ir<e .  J .  WORTH & Co .• St. Louis Mo. ""' I  At50N'S PAT'T FRICTION CLUTCHES Jl are maBulactnTPd bv VOln� W. 'M1I.�on & Co. �������, h�LNe�i�J'·fc��. fk��n�,l;l�� street 

A Set of 1 2  Steel Lathe Do!!'s 
Fr,?m ?f to 24 'l)!'h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'jB17'� to . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S OC  Ir�,n, f�?m ,� ig � 1 1th:::::::::::::::::::::: : : : : : . : : : : :  It� 1 Set of Steel Clamps . . • • • • • • • • . . • • • • • • • • • • • . • • • • • • • . . .  12 .50 
E�pa�'

dr��u \1an�rel .. 'taking ' aiiythliig' if;iD: � 'to' 4$10.00 fllChl�S, &c. Send to C. W. LE CO UNT. South Norwalk. Conn. for Ch'ell lar. 

___ ______ ��y�M�a�iI��=-����::��==::::� 
STEDf BOILERS for sale cheap-1 5, 25, 35 

4U H . P. S. C. H L L L � .  5 1  Coul tland t  � t  .•  N e w  Yor", 
HUSSEY'S NATIONAL 

Cotta[H Architectnre. 
�;"'fe a8�& �����!,pde��r:ll� f;:I�fJ Styles 01 low·pr1�ed HOUI'P.8, wtth SO"ClficatioD8 and Cost , Just Pub /ished. Royal quarto. Post.pald , �. 

NATIO N A L  Plan ... DetaU ... WOODWARD'S } 10000 WORKING DRAWINGS 

' RCHITECT Speelllcatlons & EsUmates 
A. TWRLvlO Do�s, post· 

paId. 
MON('KTON'!i! N A TIONAL I Slx Dolla .... pe ... 

STA IR-BUI I.D KR. I paid. 
M O N fl K TO N ' S  NATIONAL I Six Dollar ... PORt 
CARPENT'ER & .JOINER. 5 paid. 
_._ O RA �GE .J..!!.nJ) CO .. 246 Broadway, N. Y 

$10 A DA Y. Empl oyment for aH Patent Nov ", ties . GEO. L .  FELTO N , 119 Nassau St., N. Y. 

THE PRA.TT & WHITNEY CO . , Hartford, Conll . ,  are preDaTed to furniSh , from their fact ory 
�I����,�� W.
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and for El.1)ectal purpoges, Including drop and trip ham! mera, blacKsm1t,b shears and tron shop cranes of thor­ougb c < orstructlon. with lull equipment of the beRt modern attsehmcntB. Enquiries tor description and prt Ct!8 are 6011c1ted. $1'70-A WEEK-TOAG·EN''i'!\-=-!\ure . FOiiriieWPat I ents .  J .  D. N E S BITT. Foxboro', Ma.s 

The Toll-Ga.te I Prize Picture s.nt free! An 
dnd ! A d o rf'RR . wit.n flt8U:D!W.PB�O�"�El) '��3�IJ;C� .� 

The American Tarblae Water 
Wheel, 

:�:on,;�t 1�.li��tf3c
a
��s��

b
�

lt
J:��� Emerson. sbowln@ the follOwing use. fill -I!.'ct of the power of the water util ized. being the hlgbest results ev. er known , Perc�ntage ot Part Ga.te : �, SO.08 i �P�r ��h�'o�s:r:o�'���: ; �i'.�:90. A full r�ort may be obtained of �ln0'ht'n. LLS III TEMPLB. Da:r. 

"J;"O R  L gG A. L A. D VIC E CONCERNING r I "l t r1 ngement8 IIno P"tPDtS. CODSUlt R. 8. McMAS. i��k. Crcl�U8;:!�{O�
t
B�d �(� ���t!��8��,�!ii t��8�8�' New 

1832 C'J\jt1J!j� \)a'tI f'A'!'.I!a'II·!'. 1 871 WOODWORTH PLANEBS And kll'S ,W1ng MachIne •• Wood and Iron Working MA, chlnery. lCngloe., Boilers, etc. JOHN B. SCH KNCK'S 1I0NS.lI&tteawan. N. Y. &lld 118 Llbert:r St •• New York. 

J titutifi, �mtri,au. 
pATENTS , 

The publishers of tbe SorBNTIFIC A"KBIOAN have 
acted <s solicitors of patents In the United States and foreign countrIes for more than a quarter of a cen· 
tury. More than FIFTY THOUSAND 1nventors have availed themselves of tbelr services. All patents se· cured through this agency receive a special notice In tbe 
SCIIONTIFIO A"ERICAN, whIch frequently attracts pur· chasers for the patent. Inventions examined, and advice as to patentabllltr free Patents obtained In the best manner. and with aa llt· tle delay as po.slble. Caveats .prepared from either model or drawings. and filed In tbe Patent 01llc. at short notice. SpeCIal examInations as to the patentability of Inven· tlons made. at the Patent 01llce. on recell't of model or drawing and de.crlptlon ; cost for thIs search and reo port, '5. Trade Marks.-The nece.sary papers for .ecurlng protection to manufacturers and merchants In tJlls country anll abroad are prepared at this olllce. Design Patents. for protecting artIsts and dellgners of any new ornamental work, are quickly and cbeaply obtained through thIs olllc •• 

Copyrlgbls obtained. Foreign Patents are solicited In all countries where patent laws enst. Pamphlets. containing tJle cost and full particulars. mailed on application. Canada Pate/lts.-Canada Is one of the be.t countries for patents. The C08t depends upon the Icngth of time for whlcb a p':tElnt Is de8lred. Full particulars by mall 
on application. • (. 

We shall be happy to confer wtth Inventors. examIne their models and drawings. and advl8e with them a. to 
obtaining patents wIthout consultation feu. Every kInd of Information pertaining to patents. at home or abroad cbecrfully given . 

Send for pampnlot, 110pages. contaInIng laws and f 
dIrections for obtaining patents. Addre •• 

MUNN & CO •• Puhllshers SCA�N}".�:� ��!.�I'k?Y. 
BRANOU OFFIOB-OOrner J1' aad 7tb l!itreetll. W.shl"l<ton. D .  C. 

MAGNETS-Permanent Steel Magnets of any form or sIze. made to order by F. C. B EACH 
�brW.;1t \��
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E. M. MAYO'S P AT. BOLT CUTTER, I7"Send for Illu.trated Circular. CincInnati. Ohio . WHETH ER YOU WISH TO BUY OR SELL 
S T El .. lbHfzv�fY:; E S . 

PA TEN 1S, Write to E .  E .  ROBE ltTS, 119 Liberty St., N.Y. 

RISDON'S IMPROVED TURBINE. 

H�"�;�;d�!�\:':t{l'i�:s�dp���:ndt':.�·eb�t 
wbeel tested at Holyoke or .Ise 

1 8�8, Dec .  10-86 In . wbeel full 
.... c .W I"�'n':-" "!:.!.�" ;� U e�tt�\sl��';���� 

elgbtbs 'S91 
'76. 

tiit;;il.l::�,�!ti�J,��::tii H. WES LEY PER � INS, 
DESIGNER AND ENGRA VER ON WO OD. 34 Park Rnw. New Yo.·k. 

ILLUSTRATLObjS OF E V E R Y  I H ING. 
SA l'IiFAC nON GUARANTEED . 

The fact. aba, tonI. flil.HILL. 11 •• '16 pu ,",CoW. .. 6 "  t.AIlt:! .trengtb. a Dner 1ln1Ih. and I. truer \0 pge,tllan aDY otber In ule. renders 1\ undoubtedly the mo.t economical. We are al.o the sole manufacturers of tJla CKLKBlLATKD CoL­
[,INS PAT. ColJPt.lN8. and furnllh Pulley •• Hangen. etc. g!J�� �Ol\ approved lt:rla •• Jm.�JIl.t�t'::&�&:-l.PII' 

Try I\reet. :w. r.nd 8d aVeRu ••• Pltt.burrh. Plio 
110 S, Ganal .t. Clilcago. _.JlMltock. of thl. BhaftlDg In .tore r.nd lor Iale 11) rULLER DANA III FITZ. Bo.ton. Man. 

aKO. PL.iCE:A��'8121 Chamben .treet • •• Y. 
PUl:RC K III W e, Milwaukee, Will. 

OTIS' SAFETY HOISTING 

Machinery. 
1(0. 348 BRO.:t�f\.. tx"'\JoA. co .. 

BLAKE'S PATENT 
Stone and Ore Breaker 

A D VERTISERS ! Send twenty·llve cento to GEO P ROWELL & (�O., 4' Park ROw. New York. for thel; Pamphlet oj one hundrlld pageB. con 1alnlng lI.ts of 8,()()(' newspapers, and est Imatel showing cost of advertisfng 
THE C H A M P  I O N  S I L V E R-S TE E L  

S PRING M A T t R ESS. now greatly Improved, h08 been before tbt' DubHc for leveraf yean, and contmueE 
1"Eg�

c
�VD 1!�e�n�������rl�osHIO�el:e��: :�d:'ic�s :�� elegA.nt appearaDce of Silver, anS is the 80ftpSt, easfest cbea

f
est, and most durable Spring Bed in market .' 
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lnl=� sny 1Uted, turned, or rolled up . Both SIdes aUke. t\ o  

t�a:a�'dD �Ilwft���n�l��'u�o ��dst�:rn� on�:���P�edMr�� qulred . Needs only balf the thickness cf balr mattress. More Iprlngs for yo .. r monev 111 thIs bed than In an} other Unequallf>d for hotels .  Any stzes mal1e to or. der. Send for pictorial Ci rcular. Retail price of double 
�:dt'b'i�!��PP��!,�;.�I�f��o�e�t 0[" q���t:'��d�Q a�lo��r�� leading dealers tn all parts of tbe country . . Refer ti Ph(')p • • DOTemus & Corbett, J. T. Allen & Co . •  N e "  York, Gould & Co . •  Philadelphia. pa.;: Glloert & Sons �iorwleo, Conn . Bowditch & Co. t-New HaveD ... Conn. and many otn ers. CH AMPIO N BP ,dNG MATT RESS CO MllkpTII, 246 ("anR1 St. •• near BroadWAY. New York. . , 

WKA.VER'''I 
COMBINED OIRCULAR d 

SCROLL SA WIN G. B flR 
ING, PLANING. A ND S DR· 
FA OE K O ULDING MA. 
CHINES. Th.y can De driven by hand 

:�t�v���:;'eU:°���J;�:;,e��: 
r���� 0t.e�t�e� AORE::\."l�� 
M AC H I N E  WORKS." Green. wlch, WIIshlngton Co • •  N.  Y. 

PORTABLE STEAM ENGINES, COMBIN· Ing the maXImum of el!lclency. duabtllty r.nd econ· omy. WIth tb. minImum of weight and prIce. Tbe:r lire widely and fllvor&bly DOwn, more than 1,808 being In uee. All warranted satIsfactory or no sale. Deocrlptlvc Clrculan .e�h�n J �P&I'iW�i..E�dgrJ�BLa_.lI&M. 

IRON BRIDGES-CLARKE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WORKS. 01llce. (10 Wal· 

nat Stre,t. PhUadel.phl •. Pa. 
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'!,��: done on the prem1 Res, from ore to ftnlahed br1dges . 

Dlu8trated Album mal led on receipt of 75 cents. 

Woohnd Ir!t'!��!'!�IIl LeatJler r.nd Bnbber Belting. Emery Wheel •• Babbitt Ketal, &C. 

Sturtevant Blowers. 
Of 8l"erJ' I1H r.nd deocrlptloD. COD.u.n tl:r OD nr.nd. 

Cold Rolled Shafting. 
o:�:�ant! :�� ���:g\I::.a���st�·i{ I�aa�y f�:���� to 24 ft. £.1.0. Pat. COllpllng and Se1t-olllng adjuetable 
Rr.naero. pulleys etc. 6 EORGE PLACK III CO •• 1l!l Cbambers Street. & lOS Reade Street. New York. 
Niagara Steam Pump. 

OHAS. B. HARDICK, 
28 Adam • •  t •• Brooklyn. N. Y. 

WOOD-WORKING MACHINERY 6EJj1· orally. Speclaltle ... Woodwortll PI&llenr.nd Bien ardaon'l Patent ImJ,roveu TeDon Machine •• 
Central. aorn�ti.'k\�'t ���.t.;r'INt":JiRDSON. 

S'l']rN 11 ('n I ]) I1� S ��nc�r8��ftflz��.·I�r:: 
.. li J .. complete OUTFI1:S lor Clothing 
3tencll. aDd Key Cbecks, with whIch young men are 
making from IS to '�O a day. SeDd for catalogue and 
,ample. to S.M.SPENCER.117Banover St • .BO.toD 1,10". 

W D ALEN T U R B I N E.  No risks to purchaser. Pamphlet sent free. SKTH W'U.LKlI". BaIl.toD SIla. N. Y. 
Mll1lDg MachlDes. 

Of all .tyles and sizes. from 60U to 10.000 Ibs. UnIversal, 
rll�l�in���o 0�3::. r�3.��f..t����fed. Mlik ��1"Ril 
\1 ILL I N G  MAC HINE LO .• 1S1 MIIk St • • Boston. Works 
at Hyde ParI<. Mass. 

I 1 I I 111 �-.J WR?�U�NHT 
EJ. A MS & GIRDER S 

l'JiJIl limoll lrU.Ll JlUJ..IJS, r .... IHug .... , r io. 
Tbe attelltloa Of I£nglneers and ArchItects I. called 

to our Improved Wrought-IrIOn BeaIDI r.nd Glrden (pat mted) . 1n which the compound weld. between the stem and fir.ng ... which have proved so oblectlonable In tJl€ aId mode 01 manufacturfng. are entirely avoIded, we a" 
prepared to furnIsh aU sizes at terms as favorable as can be obt&lned elsewhere. For de8crlptlve II th.:.graph addres, CarneR1e. Klomaa & Co. Union ¥on Mill •• Prttsburgh.Pa. 
� r::: 2 �20 per day at 1I0me. Terms Free. Addres. 
4lI'U � 4lI' GBO. STINSON & Co •• Portland . MaIne. 

NEXT J ULY, A W E LL KNOWN FlltM 

cODne�tlo����e��m�n�n:����':tr; wtfeg�:j, �I������,: Iloor Warebou.e. having wlndow8 frontln� Queen VIc­toria Street and Cannon"Rtreet, City, London, England. Tbe Ilrm Is prepared to accept the agency for .peclal 
machinery, tools, etc •• and to exh1111t a choice 'election 
of thf>lie and of worklngmodels. Advertlzers' travelers cauvass Great BritaIn and the whole of F.urope. For terms. apply to W. p .• BOI nS New York CIty. 

PAGE'S Water Flame Coal Lime Kiln,with 
coal or wood. No 1 Soft Wblte Lime or Cement IvItb use of water. C. D.PAGE.Patentee.RocheEter,N.Y 

SHINGLl! & B ARREL MACHINERY. 
EVAllT'� H I P .  H E A D I N G  AN D SHIN G LE SAW. 

��b�N�UiJ ��h�?I� TERS. EQU�LIZERS. A N D  

B AILEY GAUGE LATHE-For turnIng all kInds han· dIes and (Jablnet wnrk. Simplest and best In uoe. We Illanufacture a full line of Wood and Iran WorkIng Machinery. 8tT�����fltl'';i ..J1.�l�"loCkfJOrt. N. Y. 

IMPORTANT FOR ALL L A RGE COR PO· 
RATIONS AND MANUF AC T U RI N G  CO NCE RNS.­

Buerk'8 Watchman'. Time Detector, capaale 01 >ODtrOIIHlr, W1tJl .Ile u 'mo., accuraoy, CIle mottoa Of a watohman or patrolman, AI the .ame reaChe. �erent ltatloDi of b's "" ••. S-ud for A ()' .... u1.r. 
N. B.-Th�· :,;���'!;.'i:r�i'�� ��':�l>=;s. 'artfe_ �.fnll or .elllng thp,,, 'n.trumentl without au· 

'lIn"'", fro?ft 111" "'IV111 h,a lieat' with II.P.COf'tttDtr to 1_ .... 

G LASS 1\,I" OULDS for Fruit Jars, Lamps, 
-..- Bottle •• ll'.! Ink Stands.etc . •  made by H . B ROOItE, 

t5 yean COR. WHITE AKD CXNTEB 8TS . ,  N .  Y .  For Bny 
;.hlnl( new In glu. you will ? qulre a mould (0 die) . 
;Jf;,Jf;����UI;,�!d�:'��f���r��'hl<t�ln��¥:���� 

4 CO., 

WOOD WORKING MACHINERY. ,'or PlanIng Mill., Car Shops SAsh Blind and Door Ma ,er •• &c .• &c Send for I I Iustrateil Catalogue and pr'�e 
��m.r:r�

t
:i.
r
roo �e:;�'il't��Ye:t'::ik. Sale.room. at 121 

1 3  
BOOKWAI,TER ENGINE. 

The lowest. prIced good Enl(lne ever const ructed; Boller and Eng1nf>made of the best {;baT('oa} Iron, Compact, 
�:,:!a��i�JBgfl�����:�rnao�� ;��� and afi Trimmings complete for run· 
nlng at 10 W price ot (bonng ex· cepted) : 

Horse Power • . .  $250 00 " " • • • •  300 00 Delivered on Cars at Shops . 
JANES & FOOS, 109 LIRlORTY STRE"T. NlOW YORK . 

P. BLAISDBLL 4 CO., 
Worce8ter. M ..... 

ManUfacturero of the Blal.dell Patent Upright Drtlll &ad other 1lrIIt·cla •• Machlnl.t.' Tool •• 

NEW &: IMPROVED .P6.T'l'ERNS.-M..\· 
CIlINlSTS' TOO�II .lzeo-at low prieN. 

E. GO ULD. r7 to U8N .J. B. R. Ave •• Newark. N, J .  

$1 80 EACH WEEK t o  actlv_ AGENTS. Some tJlID&' new ond reliable .  Wrtte at once. 
COWGILL & CO •• Kolamazoo. MIchigan . 

Superior to any modifi. 
cation of the trip ham , 
mer. Simple. E1Iicient· 
ILnd Cheap. 

nr- Send for Circu 
lars and price. 

Address 

BOULT'S PATEN T Reversc Motlon,PoneHpg' 
Var1e'y MflUJd lllg, anti. lJovet&tl1n� Machiof> ,cuts Panels ot any aesfgn or s t y l e  o f  Mould In the soUd wood, w i t h n eat · DeBS and dis. 

patch . 
Routes and grooves tor Wlndo .. s -­

Stairs - (Ja. s -Br l d g e o . 
&c., &c .  Mou ld8 fine braCket and g e n e r a l  Scroll Work. 

It I. a tlrst clos. Shoper and Moulder. Dovet.lIs all kinds 
of Drawer and Joint Work wiTh I b tek or thin 8t Uft. War· 
ranted Simple, Durable and ElIIclent .  Send for clrcu· 
Isr and sample 01 work. �:anufactured only by B .  C. 
MAG.Il.·Y CO., Battle Creek. MIch. 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST IIECHANICA.L PAPER 

IN THE WORLD. 

TWEN1'Y-NINTH YEAR. 

VOLUMB XXXI.-NEW SERIES. 
The publlshcrs of the SCIENTIFIC AMERICAN bo. to announce that on the fourt h day of July. 1874. a newvolnn::e commences. It will continue to be the aIm of the publishers to render the contents of the new volume more attractive and useful than any of It. pre deee880rB . The SCIENTIFIC AMERICAN I. devoted to the Inter. ests of Popular Science. the Mecbanlc Arts. Man;'fac. tures. Inventlon.MrIculture.Commerce. r.nd the Indue. trial pursuits generally ; and It Is valuable and Instruc. 

tlve not only In the Workshop and Manufactory. but al.o 
In the Household. the Library. and the ReadIng Room. 

TM best Mechanical Paper in the World ! 
A year's numbero contain over 800 page. and .evera! hundred engravings of new machines. useful and novel InventIons, manUfacturing establl,hments, tooh. and procesl!les. 

To the Mechanic and Manufacturer ! 
No per.on engaged In any of the mechanIcal pur.uIta should thInk of dOing without the SOImfTIll'IO AlIerr. 

O.ui. Every number contalD. from 81I to ten engravings 
of Dew maChines and Inventions which canDot be fOUD d In any other publlcatioD. 

"'PM8. 
One copy. one :rear • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 13.00 One copy • •  II montJl. , . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 .150 One copy. four month •. : . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 00  One copy of Sclentlllc American for one year .and one copy of en«rBvtne, "Men of Progresl!I" • •  10.00 One copy of SclentlllcAmerican lor oneyear.and one copy of .. Science Record " for 1S;4. . .  .•• 5.oc, RemIt by postal order. draft or expres •• The postage on the Sclentlllc Amertcas I. live cent. per qnarter. payable at the 0111"" where received. Can. ade lIubocrlber8 must remit, wltll .ubscrlptloD, Z centa eItra to pay postage. Addres. All letters and make all Po.t Omce orden and 

drafts payable to 

MUIRf 4 00., 
8'1 PARK JU)W • •  :lW YOU. 

© 1874 SCIENTIFIC AMERICAN, INC.




