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In.lde Pall'e . • • • • • • 7:1 cent_ a ltne. 

E"1rJramnaB may IIta4 (Jd""rtl8ement8 at 1M .a1M rale PI!1" 
iM, by mea8Ur....." •. /J8 1M leIUr pru •. Aaverll.emenl. 

mUBI be recelvea al publication oura /J8 earlv CUi Frlaav 

morntna to ClVJ'}ear in nezt ts�. 

T H E  

Pants' StrBtchBr 
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(OVER 20,000 IN USE). 
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A new and simple devlc. for taking out �n
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cIe, can a.lways have hIs pantB smoothly 
pressed and In proper shape. No trouble, 
convenient, SatlSfa.ctory, a.nd nea.t. L1b­
eral discount allowed to tbe trade. Great 
illducements to Agents. Clrculars free. 
Enclose $2 for .ample. 

P. DEL VALLE HALSEY, 
122 Church St., New York. 
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HUSSEY, WELLS & CO., 
OFFICE AND WORKS. PENN AVENUE & 17TH ST., 

PITTSBf1RGH, PA., 
Manufacturors of all descriptions of 

CAST STEEL, 
Including the" Granite" brand for Edge Tools. Partlc· 
ular attention given to the manufacture of Cast Steel 
��e:� �8�1��l. pa
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under the Slmondll a.nd Ferson Patents, recently pur­
cbased, by which process perfect uniformity of sliape 
a.nd superior excellence of temper a.re a.ttalned. 

STEAM BOILER AND PIPE 

COVEBIITG 

GOTHIC 
Furnace, 

For Warming Houses 
and Churches. 

Powerful-Economi· 
cal- Free from Gas. 

II:lf"' Send for Catalogue . 
A. M. LESLEY. 

__ � ___ ��-..: _--,22_4_W_: _2_3<1_St_., New York. 

PORTLAND CEMENT 
A Pl· ... �: lut.1 :- r,..'1'1@t:: 011 Cement furnlphed FBJEX. 

___ __ ' __ ··_f4·; & Co �fi �ol1th St.. New Yerk. 
!'OR 

TOO�S, 
OFALL KINDS, 

ADDRESS� 

N.Y ,Steam Engine Co, 
98 Clambers St • 

J ritutifit 1mtritau. 

AS\��l�SIo��b�F�Wll �i'tJ��� 'R
CfL

M
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d
. ���!!t�e:'nt�; 11se .. con be easllv a�pJ!ed bo anv on •• and are put UP for shipment to all parts of tbe world. LIBERA L 

INllUCEMENTS TO GENERAL MERCHANTS AND DEALERS 
ITSend for de.crlptlve Pampblets, Price List., etc., Patentee �":!�L�:�;?'���Caeturer, } H. W. JOHNS, 87 Maiden Lane, N. Y 

SUPER-HEA. TERS 
Save fuel, and supply DRY steam. Attacbed to boilers 
oreet In separate furnace. H::-i\g.���Vlt� ���Y';;k: 

Py t For testing Ovens, Boll· rome ers. er flues. Blast furnaces. 
Super·beated Steam, 011 Stills. &c. 

Address HElo<KY W. BULKLEY, 
98 Llbertv St .• New York. 

NOYE'S 
MWl'urnishiDgWorks 
are tbe largest In tbe United State.. They make Burr 
Millstones, Portable Mms, Smut Macblne.,Packero, Mill 
PiCKS, Wa.ter WheelH, Pulleys a.nd Gea.rmg, 8peclally 
adapted to flour mll�: T�e��{:'1 ';i't�6"FtiulfaIQ, N. Y. 

PO.Krl'LAN D CEMENT, 
From the belt Lou�M�n����'cJ'3'i!��

I��i. 
A Practical Treatlle on Cement furnlsbed for :is cents. 

CHASE'S 
Pipe- Cutting and Threading 

Machine. 
Tbls Important tool Is desllroe� to fill a want long felt by STEAM AND 

�:lcfi{��ff.R1:.�n,.�f,S!!!t'ot��fi�o�nCeu�int't:�e� ���e��I
:;'lf,r�p;�;:�h<1,!� 

tif!N7t;nN�ItJ1E"J-1:lPJ)1"r'1JjJ'o'A
n3'iJ7 'be

ltolcttn���ads:"� �!{':. �t{l.: 
for all sizes of pipes, from" to 2 Incbes. Welgbs only 100 Ibs. Stronger 
tban any macnlne made. A tull set of collaro and lengtbs for making nIp· 
pIes goes wltb tbe macblne. Address 

THE CHASE MANUFACTURING COMPANY 
1!lO FRO N T  STREET, NEW YORK. 

IT Send for Circular. 

5 ri- EMERSONS PATENT PLANER SAWS ARE SU PERS [DING ALL OTHERS SENOFORONETOOrlf FRE£.IA�' � 
A "'Tr EMERSONS PAHNTCLIPPER SAWS EXPRESSLY FOR VERY HEAVY FEED AND HARO T IMBER � VV 
W ..... EMERSONS PATENTFlANCETOOTHED SAWS. SAME PRICE or SOLID SAWS. ' S 

S ,n- EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW sWAGE.sENT PREPAI DON RECEIPT or PRICE $500. ("� 
'N.B. SENIJP()STAL CARNORe/HeVLA!? AND PRleEL/Sf TO EMERSON,FORD& CO.BEAVER FALLS.PA. 

DAMPER B ft S T ANDLEVb:R 
REGULATORS oIaI GAGl!: Cl.CK8. 
MURRILL &: KEIZER. 44 HollidaY St. Bait. 

COMPANY 
�, 

Emery Wllp.els it< 

�r�mIU�mmG 
EmeryGrirukrs 

M�NR�E Lo.rA. 
Working Models 

And Experimental Macblnery. Metal, or Wood. made to 
order by J. F. WERNER,62 Center St., N.Y. 

� 
Tbe Most Power ful, and tbe O .. ly TI�bt 

BUY A Sbuttlng. Good Pan Gate Turbine ever 
made. Prlres of small wbeels to suit 

WAIN 
tbe times. Send address to 

A. M. SWAIN, , North Chelmsford, Mass. 

AMERICAN SA W CO. 
TRENTON, N. J. 

GREAT REDUCTION IN PRICES 
OF 

MOV ABLE·TOOTHED 
C I R C U L A R SAW S. 

IT s:n��! n�:th��t�t . ..n 

tit 
THE AMERICAN TWIST 

. _. DRILL CO., Woonsocket,R. I., are 
DOW the lole OWners and manufac­
turers of tbe celebrated 
DIAllOND S OLID EMERY WIIlIEL8 . 
.,... Illu.trated Catalogue of Em· 

ery Wheel., Macblnery, and Tools - FRElC. 
W. S. JABBOIC, Agent,17 New Cb.urcb st., New York. 

GEORGE BARNES & CO., 
. 
���_NEwYo_ MACHINIST'S TOOLS, 

PATENTS 
The publ1shers of the 80l.ll:NTIFIC AliEBIOAN have 

acted as soliCitors of patents In tbe United States and 
foreign countrle. for more tban a quarter of a cen· 
tury. More than FIFTY THOUBAND inventors have 
availed tbemselve. of tbelr .ervlce.. All patent • •  e· 
cured tbrougb tbl. agency receive a special notice In tbe 
SOIICNTII'IO AlIllIIlCIOlll, wblcb frequently attracts pur· 
cbasers for tbe patent. 
Inventions examlned,and advice a. to patentablllt,. free 
Patents obtained In tbe bost manner, and wltb as lit· 

tle delay as possible. 
Caveats prepared from eltber model or drawings, and 

ilIad In tbe Patent 01llce at short notice. 
Special examinations as to tbe patentability of Inven· 

tlon. made, at tbe Patent 01llce, on receipt of model or 
drawing and delcrlptlon; cost for tbl. searcb and reo 
port, $5. 

Trade Marks.-The neces.ary papers for securing 
protectlon to manufacturers and mercbants In this 
country and abroad are prepared at tbl. 01llce. 

Deslirn Patents, for protecting artists and dellgnero 
of any new ornamenta work, are quickly and cbeaply 
Obtained througb tbls 01llce. 

Copyrlgbts obtained. 
Foreign Patents are soliCited In all countries wbere 

patent laws exist. Pampblets, contalnlnK the cost and 
full particulars, mailed on application. 

Canada Patents.-Canada Is one of tbe best countrle. 
for patents. Tbe cost depend. upon tbe lengtb of time 
for wblcb a patent Is desired. Full particulars by mall 
on application. 

We shall be bappyto conferwltb lnventors, examine 
belr monels and drawings, and advl.e wltb tbem as to 

obtaining patent. wltbout consultation fee. Every 
kind of Information pertaining to patents, at bome or 
abroad cbeerfully given. 

Send tor pamphlot,110page., containing laws and full 
direction. for obtaining potents. Addres. 

MVNN &: CO •• 
Publl.bers SCIENTIFIC AMERICAN 

37 Park Row, N. Y. 
,r�o��"J:-(Jorner F and 7t Sneet .. 

EXTRA BRA VY AND 11d.PBOVlCD P ATTBBNB. 
LUCIUS W. POND, MANUFAC TURER, 

WARERO'%1JJc�rtfBfR"'ll·ST., h. Y. 
DrLathe •• Planers, BOrinfJ Mill., Drill. ana Gear Cut­

ler. a Specialty. 

1l. 0GARDUS' PATENT UNIVERSAL EC· 

M CENTRIC MILLS-For Krlndln� Bones, Ore., Sand, 
c�':ucr:n

CAbI6�'b�
I'io�lc o?

us":�;; O�ui:r�"sa�t��d
R�'�t!': Splces, Coft'ee, Cocoa.nut, Flax-seed, Asbeet 08, &c., and 

whatever cannot be ground by other mills. Also tor 
Paints, Printers ' Inkl, Paste Blackln� &e. JOHN v.. 
THOMSON, .ncce.sor to JAMES BOuARDUS, Corner 
of Wblte and Elm Sts .. New York. 

Rifies, Shot Gnns, Revolvers 
�r��:We':.�j,�enJ,f��S'fllL�:';�i:8t����:·�� 

Todd & Rafferty Machine Co. 
MANUF ACTURlI:B8 OP 

rile celebrated Greene Variable Cut-Olr =ne; Lowe'. 

���e:.; ;�!:f��:��l't>����r:" in���I�I��v
gfS�t 

kinds. Stea.m Pump., Mill Gearing, Sbaftlngi!:c'l Silk, 
TO

!,; ga
f��'t.i:M�n

Ja�e"J''ii:������:�m
cl'o.'' �a�gg: �., Tool.; for Judson'. Governora anN Stop·Valve.: 

Sturtevant Blowera; and Durerentlal Pulley·Blockl. 
;tH:.0i'A�E�N��wtlB8:l: NEW YORK. 

FOR SALE-379 Morris, Tasker & Co.'. Cast Iron 
Steam Radla�(iHiN t�PJ¥�������blladelPbla, pa. 

HARTFORD 

STEAM BOILER 
Inspection &; Insurance 

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

J. B. PIERCE, Sec. 

HARTFORD, CONN. 

Manufacturers. Syracuse, N. Y. 

HOUSTON'S PATENT 

TURBINE WATER WHEEL. 
I!II.»II�'" .......... Cllea ... ", Beet. 

In tbe teot at HOI:v<>k8i In 
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."own IIi a reliable �st ano 
tile .. I .... ell& av .. ra .... r ... 
nita ev .. r obtained. In 
K�J��:lr!�rn
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Ity over all otben. Emer. 
oen '. full report furnl.hed on 
&ppllcatlon. Send forOlrcu. 
lar. 
IlBRBILL .. HOUSTOB 

lBON WOBKS, 
BelOit, WIIIOIII1D. 

© 1874 SCIENTIFIC AMERICAN, INC 

[SEPTEMBER I9, 1874. 
B�-rJ:'N!w'i':,"ike�;te;: Advertt.lng Agent. Addre •• 

C. HENRYHALL& CO., 20 Cortlandt St., N.Y.Clty 
THE PULSOMETER. 
rile .Imple.t, mo.t durable and ellectlve 

ITBAll PUJ<p now In u.e. Will pump grltt, or muddy water wltbout wear or Injul'J to 
lt1 partI. It cannot get out sf order. 

Branc .. De»ot.1 
11 Pemberton Square, Boston, 14&1 •• 
132'7 Market St., Pblladelpbla, Pa. 
�o:;�I���[:� 'ii;:��IWo�

I
,
I
New Orleanl. 

�1 /I: B18 Nortb Second St .. St. Louis. Mo. 

1776 1876 
INTERNATIONAL 

EXHIBITION. 

� U. 
OFFICE 01" THlC 

S. CRNTENNIAL COMMISSION, 
PHILADELPHIA, PA. 

In accordance wltb tbe several Act. of tbe Congress 
of tbe United States, providing for tbe celebration 
of tbe 

Centennial Anniversary 

International Exhibition 
of Arts, Manufactures, and Products of the Soil and 
Mine. 

Tbe Exblbltlon will be opened on tbe 19tb of April 
and closed on tile 19tb of October. 

APPLICATIONS FOR SPACE. 
To secure space for exhibits In tbe Buildings of the 

Park, early appllcatlons sbould be made. The necessary 
forms for application, togetber wltb tbe Regulations 
for Exblbltors and needed Informatlon.wlll be forward· 
ed on application to tbe 01llce of tbe Centennial com· 
mission. 

A. T. GOSHORN, 
Dlrector·General. 

Barnee' Foot & Steam Power 
Scroll Saw. 
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In market-thousands using them. 

Persons out of work, or that have 
�g:�: f�tgte
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e
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to SO cts. per hour. It Is a pleasure to 
rue one. -Say where you saw t.his, 
and send for full description to W. 
F. &J. BABNl<S,Rockford. Ill.; R. C 
BARNEs & BBO .. 68 Park Place.N.Y 

Address JUH.r. A. HOEHLI"G'S SONS, Manulactur. 
ers, Trenton. N. J .. or 117 Liberty St., New York. 
Wbeels and Rope for ConVeying power long distance •• 
Send for Circular. 

OJ'TUB 

SCIENTIFIC AMERICAN. 
TllB BEST J!ECHANICAL PAPER 

IN THE WORLD. 

7'WHNl'Y-NINTH YH.A1l 

VOLUD XXXl,-NEW SERmS, 
The publlsbers Of tbe SCIENTIFIC AMERICAN b 

to announce tbat on tbe fourtb day of JulY,1B74, 
newvolumecommence.. It will continue to be tbe aim 
of the publl.bera to render tbe contents of tbe new 
volume more attractive and useful tban any of It. pre 
decessorl. 

Th8 best Muhatnical Paper in the World / 
A year's numbers contain over 800 pages and Bevera 

bundred engraving. of new macblnes, u.eful and nove 
Inventions, manufacturing establl.bmentB, tool., and 
processel. 

To tM Muhatnf,o and, MOITRt!actwrer / 
No peroon engaged In�y of tbe mecbanlcal pUrlults 

.bould tblnk of dOlngWltbout the SOIKIIITI7IO AllERI· 0AlIT. Evel'J number contain. from B� t,Q �1/, engravings 
of new macblne. and Invention. wbidli. caniot be found 
In any otber publication. ' , 

rile SCIENTIFIC AMERICAN I. devoted 'ito tbe Inter 
est. of Popular SCience, tbe Mecbanlc Art., Manufac· 
turu, Inventlons,Alflculture,Commerce, and tbe Indus 
trial p nrsults generally; and It I. valuable and In.truc· 
tlve not only In tbe Worksbop and Manufactory, but also 
III the Housebold, tbe Library, and tbe Read1ng Room 

'l'ERM8. 
Une copy, one y.ar ................................ ,S .OO 
One copy, .lx montbB .............................. 1.50 
One copY, four month . ............................ 1 .00 
One copyofSclentlliC American (or one year,and 

one cOPJ of eBrravlnK, "Men of Progre •• " .. 1 0.00 
One copy of Scientific American for one year,and 

one copy of U Science Record" for 1874...... 5.00 
Remit by poBtal order, draft or expre88. 
The postage on tbe ScientifiC America .. 11 live centl 

per quarter, payable at tbe 01llce wbere received. Can. 
ada lub.crlbera mu.t remit, with .ubscirlptlon, 211 cent. 
extra to pa,. postage. 

Addres. all lettero and make all POlt 01llceorden and 
draftI pa,able to 

-m!'R�99YoRK' 
THE" Scientific American" is printed WIth 

CIIAS. ENE U JOHNSON" CO.'S llfK . Ten�b and 
Lombard Ilta •• l'blladelpb1a, and 511 Gold St., New rorli. 
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