
Back Pall'e • • • • • • • 81.00 a line. 
Inalde Pall'e. • • • • • • 7� cent. a line. 

Ewra-cin08 mall flead ad11llrtlssl'M1IU at tfle same rate per 
• Ine, by measur""",m. as Ifle letter press. AdveNtsemenIB 

must be recel"ed at publicatIon otllCe as earlll as Frldall 
morning to appear In nezt 1s8U1:. 

THE AMERICAN TWIST 
DRILL CO., Woonsoc!ret,R.  1., are 
now the iDle OWners and manufac
turers of tbe celebrated 
DUMOND SOLID EMERY WHEELS. 

1: .... Illustrated Catalogue of Em· 
ery Wheels, Macblnery, and Tools 
FRXR 

W. S. JARBOR, Agent, 17 New C'mrcb st., New York. 

IMPORTANT FOR ALL LARGE CORPO· 
RATIONS AND MANUFACTL RING CONCEKNS.-
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0; 
watchman 01 patr81man, al the same reacbea dUferent 
ltatlons of IllS be.'. S'md for a Clrcalar. 

B. Jl.-Thf.· :';t���!'io·v�" ·�lfi";:, sg�
t
g�p�:�is. 

Partlel ualng or lelllng tbe.e Instrumentl wltbout au· 'bOrftw ,,"ow me vtn be 4ft ... lt w1.tb ¥.eOrdlna to law. 

'I'bb lact 'hat thll dual ......... e OoAao .. flO ... ;.1. ........... . 6� ... ao,,�t Itl·ength, & Jlner 1ln1ah. IoDdl. truer 1.0 gage,tean any other 
In u.e, renders 1\ undoubtodly tbe mo.t economical. We 
.r'e alSO tLl.� BOJe mdol1uiaCturera of the C�L1I:BBATBD COL .. 
LINS PAT. COUPLING, and fumlBh Pulleys, Hangers, etc., 
�t��� �o.� approved .tyI8l. J�C:JI:.t��b'lU'&"I.Pll. 

Tr7 Itreet,211l111d Bd aveBuel, ptttlb1l!Bb, Pa. 
1110 S. Canal It. Clilcalro. 

",...-stOCkl of thI. IIl1afting In Itore and lor Iale bJ "DLLElI DANA III FITZ.BOlton, Maa •• 
GRO. ruCE:A1�N

121 Cbamben Itreet. B. Y. 
FIEBCR15 W G,Mllwaukee, WII. 

Cooper's Engine & Mill Works, 
, lIANUF ACTUREBS OF r 

First ·Class Sta tionary En[incs, 
Plrat - With single elide valve cut·oft' by lap at " 

stroke. 
Second-WIth Indexed cut·oft' valves arranged to close 
Third -St��::,

n
ra�tr���a �t:IY:3.;rs, lltted with patent 

automatic cut-olf valve gear and governor, 
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from t ton coal. 
PORTABJ,E ENGINES, of 8, 10, �O, and 2� 

HorRe Power. 
IMPHOV�D HANGERS, COUPLINGS, FOUNTAIN 

BOXES A� U SHA�'TING. 
FRENCH IWRR SPRING GRIST MILLS AND BOLT· 

ING APPAIIATUS. 
CIRCULAR SA W MILLS AND FIXTURES, BOILERS, 

MILl, MACHINJeH.Y, CASTINGS, ETC. 
rr- State whar, Is wanted and Circulars tree. 

Addr.s.ln full, QIi THE JOHN COOPER ENGIN�-:.:r�e�g.;: O
. 

i PATENTS 
l'I.lt: PUOUl:lliCftl 01 tn� eOl . .K.NTIFIC Al:I.ERICAN have 

acted �8 sollcltors of patents In tbe United States and 
foreign countries for more than a quarter of a cen· 
tury. More than FIFTY THOUSAND inventors have 
availed tbemselves of tbelr services. All patent. se· 
cured through tbls agency receive a special notice In the 
SCIENTIFIC AMRRIOAN, wblcb frequently attracts pur· 
chasers for the pa tent. 
Inventions examined, and advice as to patentability free 
Patents obtained In t1le bllst manner, and wltb as lit· 

tie delay as possible. 
Caveats prepared from either model or drawlngs, and 

IIled In the Patent OlHce at sbort notice. 
Special examinations as to the patentability of Inven· 

tlons made, at the Patent OlHce, on recel�t of model or 
drawing and description; cost for thl. searcb and reo 
port, J5. 

Trade Marks.-The necessary papers for .ecurlng 
protection to manufacturers a.nd merchants in this 
country ani! abroad are prepared at this olHce. 

Design Patents, for protectlng arttsts and designers 
of any new ornamenta workt are quickly and cheaply 
obtained through this olHc •• 

Copyrlgbts obtained. 
Foreign Patents are SO licited In all countries wbere 

patellt laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada Patents.-Callada Is one of tbe best countrle. 
for patents. Tbe co.t depends upon the length of time 
for wblc� a patent Is desired. FUll particulars by mall 
on appl1catlon. 

We shall be bappyto confer wltb lnventors, examlne 
their monel. and drawings, and advise wltb them as to 
obtaining patents without consultation fce. Every 
kind of Information pertaining to palents, at bome or 
abroad cheerfully given. 

Send for pamphlat,110 page., containing law. and full 
direction. for obtaining patents. Addrel8 

MUNN &CO., 
Publlsbers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 
BRANOH OFFICIO-Corner 11' and 7th Street_, 

Wlublngton, D. C. 

J titntifit �mtrittln. 

A.MERICAN SA. W CO. 
TRENTON, N. J. 

GREAT REDUCTION IN PRICES 
OF 

MOVABLE-TOOTHED 
C I R C U L A R S.A W s. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

IIItBlI'!.:!'- 8h'onaeat, Chea..,.t. Beat. 
In tbe teat at Holyoke.1D 

lB7'��he Houston gave tbe 
::� :I!:��:'���:s�!�� 
the hllrheat  a verall'e re. 
.ult. ever obtained. In 
S����:�r��rn

l;i
rt�V��p':�':r� 

It} over all otllen. Emer· 
.on's lull report furnl.bed on 
Application. Send for Cucu· 
IUkRRILL 15 HOUIITOB 

lBON WORKS, 
BeloIt, WlaconllD. 

Ir.alllS 
The Ah,nagen ofthe 43d Exhibition or the .A merlean In!ltltllte 

of �he City of New York, beg to announce, tlJ,lt the Exhibition' 
BUilding!' OD 2d and ad A venues and S:!d and 64th Streets will be 
Open for the reception of beavy Machinery August 17th'and for 
����r

e
�r�!��:���;�I��.318tJ 1874. The ExhibitiOD will be formally 

ID
���U�::'�c::r�o;��fe8a II General Superintendent, AmerJcan 

WIBS BOPS. 
JObD W.)la.on III Co •. 48 Broadway, New York. 

TILES PLAIN, �:.fAV�Tm, 
MAJOLICA. 

, fI[/6::f�Ofe' .. fI�f.,Cff.Af? 
IT Ctrcular furnished fre •• 
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Milll'urnishingWorks 
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Picks, Water Wheels, PUlleys and Gearlng, specially 
adapted to 110ur mills. Send for catalog-ue. 

.r. T. NOYR & SON l\ulfalA. N. Y. 

PORTLAND CEMENT, 
Prom tbebe.t Lon�'1'M��n:tm.fb��'cfi3���1���. A Practical Treatl.oon Cement furnlshGd 'or 15 cont •• 

Sl� SEE EMERSONS INSERTED TOOTHED SAWS. ,,�\S 
A"-ARESAME PRICE OF SOLID TOOTHED SAWS.""",A 
WJtCTWE WARRANT THEM SUPERIOR TO ALL OTHER SAW S. -"',W 
S��- SENDTOEM[RSONfORD&CQBEAVERrALLSp� rORA CIRCULAR or OUR SAW S. �"S 

DAMPER B 'rI S T REGULATORS ",. 
MURRILL & KEIZER. 44 HollidaY St. Bait. 

Till: TANITE C'OMPANY 
EmeryWheels (� 
�TRmms�IJ� 

Emery Grinders 
M�NK�E La.rAo 

AIln dcutfdl" �r�ndcr. 
�ieie g rone unb tl)utige (Harre unlm �e· 

bilfferung mad)en wir MonberB baraul 
!luf mertjam, baf! unlre f\'irmu burd) iI)re \Ber, 
flinbung mit mkjflington unb lim eurollCiijd)cu 
,eaUlltftdbten, flclonbere \BorU)"ile aur (grlan, 
gung bon in- nub au�riinbijd)en Il\atcnten 
flietet. 

3eber (grflnber, gleicljbiel Mld)er 91ationali
tiit ange�ori9, i� burd) bie liberalen Il\utcntge-
1* ber lBminigten ®taaten 3um 'l3atClltjdju� 
filr (grflnbungCll bmd)tigt. Unjre jJirma ift 
flereit, ge�ii�t Cillf 26iii�rige(grfal)rung, beutjd)e 
(grflnber ieber 3dt 3U beratl)Cll unb 311 nh1UigClI 

� 
The )Iost POWPf!ul, and tbe Oaly TI�ht BUY A Sbuttlng. Good Par' Gate Turbine ever 
made. Prtr'es of �mall wheels to Bult 

WAIN, thctlilll
.
se!\{.ddrsW-

AIN, 
North Chelmsford, Ma"". 

GEORGE BARNES & CO" 

Manufacturers. Syracuse, N. Y. 
TANNATE OF SODA, 

BOILER SCALE PRfi:VENTIVE-J08 G ROGRRS & 
Co., J\1(tdlsO D� Iod. Agenc e,�: R H. Lee, Tltusdlle.Pa.; 
UWl'nl'. Lane & J)�er MachiIJc Co .• St.LOUIS, 1\'0.; Whit
man & BUrrell, Lltl)e J!'alJs, N. Y.; Warden� McLelland 
& Co ,ClD cluDati, 0.: H. H. Hb.l'l'l!i.Oll, :\B",hvtlle, Tenn.; 
Stnzi('b� Rankin & Co.� Evttonsville. Ind.; H. Dudley 
COlt'lIlan, New (}rlealJR� La. 

:ron 

M a c h ini sts ' 

TOOLS, 
OF ALL KINDS, 

ADDRESS; 

, N'y,Steam En�ne Co. 
98 Chambers St. 

NxwYOBJ[, 
���--�C"--- :C----�-Rines, Shot Gnns, Revolvers 

\j3reijCll rajd) unb ll ilnftlid) \j3atente 'U erlulIgm of every !rInd. Send "Rmo for IIlusr,,�pd Pllre LIst to 
o ' i Great Western (�lJN WORK,;. Put8burah, Pa. 

�ie IDeutjd)e @Oeelion i� in ben .e>anben I 
---"" ,-"-

fii�iger bcutjd)er Snomieure, ;�eld)e in bcr I 
Dfflce llerjiinlid) mit (grflnbern berfel)rm 
merben. 

mer "Scientific American" wirb in jcinen 

�llaltcn bie flebeutenberen �rflnbungen be-

11lred)en. 

litorrelllDnben3 erbeten unb lltomllt beant· 
ltJortet. \j3amlll)letg in beutjd)�r ®llraclje ltJer-
ben aUf lB�.langen franco 3ugeianbt. 

�brelnre: 

�uuu & �o., 
.,ft "Scientific American" Patent Agentflr, 
iii 31 !PIn! lit.,., 

Nsw YOll'k 0i�W' 

REYNOLDS & GO. 
MANUFACTURE 

SC1�ews & Bolts 
For Machinery of every variety. 

ALSO 
Brldll'e and Roof Bolt". 

STEEL & IRON SET SCREWS 
to:�������eB, t�

s
�re��:�rit,�

ti�}it 
No. 14.'> East St., New Haven, Conn 
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Box 778, New York City. 
c. HENRYHTBE COPULSIOMETErit:ty 

The slmple.t, mo.t durable and enective 
1ITRAl( PuMP now In use. Will pump grlttJ 
or muddy water without .... ear or Inluryto Ita partl. It cannot get out Gf order. 

Br anch Depo t.1 
11 Pemberton Square, Boston, Mall. 1827 Market St., Philadelphia, Pa. 
59 Well. Street, Cblca/l:0, Ill. 
South W.stern ExpO SItion. New Orleanl. 
'l1I .t; BIS Nortb Seennd fit •. St. Louis. MO. 

:E-:IARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W. B. FRANKLIN, V. P't. J. M. ALLEN, Pres't. 

J. B. PJERCE, Sec. 
Conn. 

---.Ji.��I�:'·� HI!��r.!!�\�� 
Inveatlon, attached: to 
any vise, to bench wltb 
stand and chuck, or to 
work hself, Se[ to work 
In ft.ny directIon in a mo
ment. Up and down feed 
'0 Tool; reversible self 
cross feed. Qutckly saves 
tB COBt1n hands of all me· 

tal worklog meChaniCB. 
J .... OOB E. SUITT1!:RLINI 
mf'r,60 Duane Bt., N Y.' 

Barnes' Foot & Steam Power 
For tbe entire ge of Scroll Saw· 

scroi s aw. 
lng, from the II to the Cornice 
Br.clret, 8 In. tb ck. Every Wood· 
workerahould bave one. Fonryeara 
in market-thousands using [he.;n. 

Persons out of work, or that have 
�g:�: f��

e
pO

C
:�r 

e
���hr�!� f��:it � 

to 80 cts. per bour. IUs a pleasure to 
rue one. -Say where you saw "hts, 
and send for full description to W. 
F. &J. BARNlIB,Rockfora. Ill.; R. C. 
BARNES & BRO" 68Park PlacetN. Y 

1��S��3�r���r�·!0��1���� 
Turntng Machmes, Sltde Rests, l'-oot 
Scroll Saws. The very best. Seiling 
.
ve

T.���AL<£:,�ll?L�
S
c�ri'I'i.', N. H. 

articles for Artisans or A '!loteurs . 
. -======== 

A PractIcal Treatise on Cemen t furnished FRRR. 
S. L. Mercbant & Co. 'Ii Soutb St., New Y"rk. 

Todd & Rafferty Machine Co. 
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OJ!' THB 
SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL PAPEB 
IN THE WORLD, 

'l'WEN'l'Y·NINTH YEAB. 
VOLUME XXXL-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN ba 
to announce that on tbe fourth day of JuIY,IB74, 
new volun:e commences. It will continue to be the aim 
of tbe publlsbers to render the contents of the neW 
volume more attractive and useful than any of It. pre· 
decessors. 

The best Mecltanical Paper in the WO'l'ld/ 
A year's numbers contain over 800 pages and severa 

hundred engravings of new machines, useful and novel 
Inventions, manufacturing eBtabUshments, tools, and 
processes. 

To the Mechanic and Manufacturer / 
No person engaged In any of tbe mecbanlcal pursultl 

sbould think of doing without tbe SOIRNTIPIO A1111'R1' 
CA.li. Every number contains from sl.J: to ten engravtngs 
of new macblnes and InventIon. Wblcb cannot be foun d 
In any otber publication. 

Tbe SCIENTIFlC AMERICAN Is devoted to tbe Inter 
ests of Popular SCience, the MechaniC Arts, Manufac· 
tures, InventlonB,Agrlculture,Commerce, and the tndua 
trial pursuits generally; and It Is valuable and Instruc· 
tlve not only In the Workshop and Manufactory, but also 
In the Housebold, the Library, and tbe Reading Room. 

'l'EKInS. 
One copy, one year ................................ '3.00 
One copy, 81x montb............................... 1.50 
One copy, four monthl ............................ 1.00 
One copy 0 f Sclentillc American for one year,and 

one copy of engravtng, "Men of l"rogreBB" • .  10.00 
One copy 01 SclentJl1cAmerlcan for oneyear,and 

one copy of II Science Record" for 1874...... 5.00 
Remit by postal order,draft or expres •• 
The postage on tbe Sclentll1c Americas II live centl 

per quarter, payable at tbe olHce where received- Can. 
ada subscribers must remIt, wltb lubscrlptlon, 211 cents 
extra to pay postage. 

AddreBB all letters and make alll'olt OlHce orden and 
draft. payable to 

THE" Scientific American" is printed WIth 
CHAS. ENEU JOHNSON & CO:S IN'K. Ten�h and 

Lombard flta.;Pblladelpbla, and 5� Gold St., New lrorA. 


	scientificamerican09051874-158

