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ARCHITECTURAL IRON WORK. 
c�IfES-.flI11,LD 'k(?lbifN��Ii:J��� �P���.�t�!-Profe •• lon {I' Bu.lne •• connect. them with Architectural 
�dnF����ial·I�:��:e::n?�r..n��:.;n:n.r�g�a�IF�: 
ttle Manufacture of Iron Work for BUlld\::r� with !fpecl-:�:�:g�: rc:,tr ���nS:C���8t�:b'�!lua�1�� � he B:�Y:�!=.SU:Y W. I. Fryer. Jr. With IIIu.tration •. 1 vol., Svo., cloth. ,3.50. ['ubll.hed .nd for .ale by 

.JOII:'ol WILEY & SONS, 15 A.tor Place,New York. '.' Will he m.lled and prepaid on the receipt of the priee. 

I low TO MAKE SPIRAL SPRINGS. By 
.Joshua Hose. With three engravln�8 of the to()I�. w�lich Rre ea!olily made, and complete gracUcal directions 

rOII;.�\�t��llIa;)Altl�I��dn7n H�6�:��I�� n A�i�I��!n�i;::!i�� 
)l.E�n No. 20. To be had at, this olllce and at all News H.orm� thronghout the country. 
FO[( ALL s�I6.IWI£UI�C�:,WI��;st���;(YOrk. 

Ilf;ST SEWEll I'IP�; MACHINERY.-A chance for bu­.Iness h��I�h�i�e�\�nl�t�e 6'b���ortiand .  Me. 

SCREW-CUTTINB FOOT LATHES. 
Addre •• W. E. LEWIS, Cleveland, Ohio. 
Snyder'lI I,lttle Giant Steanl Engine. 

W:. ��a'i��e� It '::"'R��,; ��tYI���e ����t;;� !'h� il� 
eomplete with Tubular BoVler •• 150; 2 H.P., do., $200; 
3 H.I'., do., '250. Send for IIIu.trated Circular. 

!'OP ARE TilE CROTON & SA VE THE COST. 

Driven or Tube Wells 
furnl.hed ... o large con.umer. of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 WaterSt.,N.Y. who control the patent torGreen'8 American Driven w{"n. 
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- -- - - --- ------- - - - --A �:t���lnCt�� ... �cn�ln�o:o;�"O��i.M��Jr;;���xs��: Lansln", Mich. 

OPWM and Me'prune nanll abonluotly a"" tpet'dily eured. rainleltll .'OCbliclt{ �4.IJ!;'W�i=I��:W�ni 
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!'O UN a. to commend It to candid men of all partie.: We 
will .end the WEEKLY EDITION (eight �age.), post 
gt�'D�ymE�'l��J�, �!:"�f�r:e��'i''tt����� pr�::"o� ��: DAILY, four page., for 83. Addre.. TilE PlUN, New York City. 
"F- OR SALE=-Two Fowler Presses, Nos. 2 and 3; 

one Spindle Profiling Machine. never run . ?srlce 
'.���e �tl�C���k�. Hf.'�eJiriH'lif>� :Br���:J, � .�: 
$100 pII�V�S�::F�:S

OF $1)00 
during the past few months, under our Imprm"ed system 
of operating In STOCKS. Book contalttln� full jJlforma-
��J'J����;;,"&YH��:J'��y,T3:!.B:�W.E CO., Banker. 

- -- - - - �- -- - ------
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CI���t��r�I�:' M����ns.;ry�.!�d�R:y �.
N
�E<iU

E
: SONS, BarrE', Msss. Prices low. Send tor circulars. 

P. P .r.)����llfu��F6iiyEW�,;��rt�e;r�. ���'l::l:.·��e� 

Scientific farmer, 1 rhr".:�';;,��'l:'�:�� �/,:,�r; 
F.. LEWIS STURTEVANT. M.D . F.. H. LIBBY, f!:dJl on. $Z56 A MUNTft--AI<ents wantpo e,pr�· where. Business honorablA antf nr.t 

ClJl.S8 Partlc'ulars sent free. ArlfJrp�. .r WORTII -t. r.O . • �t T""'Jh,. M .. 
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ENT BOI,T CUTTER. 
Bolts and Bolt Ends ot every d1"8crt�t10n made to or 

�e� se�� for _��rcuI8r , �nctnDa�_I_o_. __
____ 

_ 

Planing & Matching. 
Moulding, Re·.awlng. and Tenoning Macl>lne.. Scroll 
��tl:N�� �d'�k���?S1Jr.'1;rkk';M��,!'��

e
�: Y. Send for (;atalogue. 1 liS Liberty St .. N. Y. city. 

Brainard Milling Machines :�d :m�� i 8 TEA M P U M P 8. R EV E R SIB L E 
B�n�ei'I�::�clreulars to B. M. M. CO .• 131 Milk St., FIHST PRI��riWg:t.,lO,SI.}�N."EW YORK, HOISTING BRGINB 
W ITHERBY, RUGG & RICHARDSON, Man-· Send forclrcul·'T�M�'irR\,J':t'�t;�S�P�o���

t.. 
pr c�e�pR.I.!P� 'du!::; 
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d
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ufaetures of Woodworth Planing. Tonguelnll' I Sonth Norwa'k, Conn. LIDGERWOOb M'}"6�(�J' . .}!;5��ea�f·st:,N--, Y. 
and Grooving Machincs, Daniel' s Plane"'1 

Richardson s i EGO ULD '8 S'HAPER f�a::,n�n�mw.:'_;�� T��g l�ln��C �IgJ'.'
w���J���kl�

0'Mt MACHINERY OF IMPROVED STYLES FOR e 

dllnery f,eneraIlY, 26 Sall.bury Streeti. Worce.ter, �a ••. a1.0 Gu't8'ILl't\I'Ws
L��, T'fi��y��GiI1;iLi��"t��J 

1
_ _ IJE�! IN MARKET. NEWARK, N. J. 

L.(��'$IT':t':,.e;�� oecuJ'.I�� ����.BA �.���i�IlARnso". �����. �d�:.� 
Pat. S!PR�

l
MR'i, �b�t'�c�::����l: OTIS' ":"'AFETYhRin0ISTING 

-- - . -- , &.&ac ery 
FRICTION CLUTCHES .)P 

�h�'AND ELEVATORS. 
VOLNE.Y W. MASON &.CO.PROV.R I 

LeCount's Patent OTIS BRO'" &C'; MA CHI N 1ST S' 'I' 00 LS. No. 348 BROADWAY, NEW YO ilK'. ., 

Redaced PriceR. T il E  I MP R 0 V E D 

. Set Iron DOg.,�to2 In"""""""""""""""'i 5.60 NI A G A RA STE A M  PUMP, 
I .

.
.
. 

.. � .. 4 "" .............................. 12.00 ., 93 to'Y/ Pearl St., Brnnl'lYIl. N Y "Steel" � .. 2 .................................. 6.00 
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' STEAM ENGINES FOR SALE ! Ir�'n � Ste�·I(;la��.��;i;ii(;g.;C't.mp·iioii":vic·';CI·.':;�� 
I ofter the following very .uperlor Todd & Raftert En�' Expan�lng Mandrel •• &c. Send for late.tPrlce LI.t to 

glne. for .ale at ""eatlyreduced price. If dl.po.ed Xf be - ' lJ. W. LE COUNT, South Norwalk, Conn. SoLE MANUFACTURER, 
fore the Orst of May to .ave removal, viz.: One ISx36,one 

RIDGE'S FOOD POR INP ANT. & INVALIDS I. the .tand. ENGIN ES AND BOIJ"EI'I', 
UxlR (.awmlll). one 12xa, one IIx2t. one lOx24, one 9x20, I ·.rd �rep�ratlon of Its kInd In England and America. Pulleys,Shajitillg,allrlHflll[/CI'S one 7x16, one 5xlO 0" legs, one 8x12, portable one 8xlG, I �------����t,:'. �r�:�I��j a�ln��·toFIr:�II::;� 
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iu�l:g ! � M d I Engl· nes. 

- . It 6pecialty. 
Mo�clncatlonf and cstimatcs for all kinds of rope Rnd bag- I 0 e -- -� -

-
- - -----gin" machinery. Send for de.cl'\ptlve elr�ular and prlcl·. ' All about FARM (;ataloJ

g. 'l.�. ".nl dANm,�p./ ,ree. Addres. J. C. TODD. � Complete .et. of Maryland and < ..  �H" 
B8 Liberty St., New York, or Pater.on, N. J. �� Delaware. Ea.ton, Md., SmYrna, Del. 

l'>IG PAY to scll our RUBBER PRINTINnSTANP8.- - Castings -- --- --- .-1.»- 0 RJ4.:W AltJi-�---
) T • free TAYLOR & lJO CI I d 0 The advertl.';:: rs In que.t of an ela.tlc ·.uh.t,mce ((n-erm __ . _____ ., eve an. . for making .mall dla-Hubber or other material), of " dark color (black , .. .'�. '. ' J;.""r 

COLD ROLLED 
SHAFTING. . 

� Model Steam Englne. l� In. bore, Sin .• troke, prlce�; fl"eferred) I lch II t I It I tl It d t b 
! �1!��ia

l
�·o��rtatJ�i :�1��5 t'"��fa��' ���� s���e���"t!i aft'ected by �rl, InO�tll�� �r

n
anl�il �tlS� Y.roaCe :��d J� 

, Parts of Models. All klnels of Small Tool. and Materials. ���nr�lru. a�g�t o����� :��,'i.·.ta�ge 
t
�:tI��!�e::.�{� !�: IllUstrated Catalogoe Free. swerlng the above conditions may be obtained on rCR-I GOOUNOW & WIGHTMAN. 23 Cornhlll, Bo.ton, M.... sonable terms. ,100 will be paid. Apply to JOII., • HIN, 

I 
Editor of TXClINOLOGIBT, 176BroadwaY, New 1�_rA. 

SO.OLL SA WS, --N- 0 -- We wlli .tart you In a >-.... oc •• yon Tbe fact that t.hl • •  haftlng has 15 per cent greater Machines Saws Tool. Patterns Etc can make f50 a week witnout. capit al 
�'i:'e':.�;':' ����e ���n�':,��:'Jr;�&et::,�ge"c than:y;' 'FRAs'SE & c'O, 62 CDatham St_, New York. M 0 N E Y l".!'�nr.'l'W'pep.r,ycg��b,�/��:�,'rhy e.rN.ef: We arc also'the BOle manufacturers of tbe CB�:��AT�D i -

-
-- _____ _ ____ e ____ _____ _ COLLINS' PAT. COI1PLING, and furnl.b Pulley., Hangers iP BL .... 8DIILL �- 00 P d' T 1 etc. I of the most approved .�IC •. Price u.t mailed OIi . ...... w. .1 on S 00 S appl ca��n:reet , 2nd and 3r� ���n�e�

A
Jj:;'�:N:·pa. W.-. Ma_. • 1� S. Canal Street Chicago, III'. g , Monufaetorereof the BlailldeU Pateo& Upright Drll I � 

[F'Stock. of t.hl • •  hafting In .tore and for .ale by other ftr.t·cla •• Machinist' s Tool.. ENGINE LATHES, PLANERS, DRILI,!o\, &e. 
FULLER, DANA.., & FITZ, Boston, Ma.s Send for CataloJl(Ue. nAVID W. POND. Succe •• or to GEO. PLACE & ,,0., 121 cnamberoSt./ N·. Y. �Thl'S MUSTACHE produ" tb u.e r,UCIUS W. PON_DD __ , Worce"ter,IUn

_
,,, •• _ _  . _ PIERCE & WHALING. Milwaukee. W .. '.". of DYKB'S BBARDELIXTL.Wltllout �

- -

DIRECTOR"T 
" . �ury.or wlll forfelt'l00_ Sale and sure. DO YOU Male or Female. Send your ad-.I. • , "  A.

I
�M��� �

r
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I
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t
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L . 
WANT 

dre •• and get .omethlng that will bring -: 0:- � vodn honorably over ,150 a month sure. 
C.A. � __ � __ :.:_ C>� A ���

TLATHEt.,�r:{r?�!N�a�r�f:n�t�r���lf.: M __ O_ li�Y _��':���'i(�niOn, 173
.�r

:
wl

��St.
, 

The Public are hereby cautioned a'i!:ln.t purcha.lnF. --- --------" W t EI t ��rn�::�n���;���J'I�f;.!'��nted to e I.sued by th . N. F. BURNHAM'S a er eva ors. 
WILSON'S BUSINESS DIRECTORY, and not b�r'�M:��rmrs�Ws�'hm1g'lfliY 

�u�n�::'W:.J��:��ut lst May, In order to Include all 
THE TROW CITY DIRECTORY COMPANY, 

___________ �_"Iverslty Place, N"w_�ork. 

$5 to $20 per day at home. Samples wortb ,1 
_

___ frce. S'lINSON & Co., Portland, Me.1 
PERFECT 

NE WSP AP ER FILE. 
-:0:-

Tbe Koch Patent File, for nreservlng new.paper. 
:::.".f�:I�:�;,���f:.

m
g�h��rl:::. bt�e�h�e���I���f�oA;� BRICAN and ScUtNTIFIO AMERICAN SUPPLBMBNT can be .upplled for tbe low price oU1.50 br mall, or f1. 25 at the omee of t.bl. paper. Heavy board slde!j n.crlption .. S(;IENTIFW AMERICAN," In gilt. "eee •• ary for eV1Zt�e�� wbo wlsbes to preserve tbe paper. 

lIUNN & CO" 
Publishers ScIENTIFIC AMERICAN. 

Thp H a AD LE Y 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-Off REGULATOR 
'\"'"U B �i �"(([) \ 'I\f: 

THE BEST ,,0 1'II05T ECO NOMICAL ENGINE MADE 
SEND FOR C/Jl;CULAR 

Th.J C.HOAOLEY CO. LAW R EN CEo MA S S. 
'--,TATE WHERE YOU SAW TH1:; 

VI .... 'rIGA"D HOW MADE IN 4.. .... .&10 10 HOURS from Cider, Wine, Mola88es or Sorghum,without ttlling drugll. Addre... F. I. SAGE, Sprlngfteld, MB88. Name Paper. 

R. A. Vervalen's Brick Machines, 
Made at Haverstraw, Rockland (;0., N. Y. Maklng nlne tenths of.1I the brick used In the State. send for circular. 

P A T E N T  

Planing and Matching and Molding Machine., Gray and Wood'. P laner. Self­oiling Saw Arbor., and other wood-working machinery. S. A. WOOD'SMA(;HINE Co., 1 91 Llberty St N Y Send for Circular., etc. 172 Hlgb ::ii .• Bo.ton. 

THE UNION IRON MILLS, Pittsburgh, Pa.­I The attention of Engineer. and Architect. I. called 
i �:'.':lJ � ,F:bl�% n:�o����,\':d B:�l'J� ���w����� �f::;; and ftange., which have proved so objectionable In tho old mode 01 manufacturtn g ,are entirely a voided. We are prp­pared to furnl.h 1111 .Izes at teno. as favorable as can be 3��::� tl:���:::':t c��,rud.:i�'i.rlfr�:'iJll\��N:J�u::g�:� 

EAG LE FOOT L A THES, 

III 
Wltb Scroll and Circular Saw Attach­ments, Slfde Rest, Tools, &c.; allm Small Engine Latbe., Metal Hand P1anerst !c. 
�:'S:. d'3:fr"�;,;�fi���:'�I.�escj:lij:; 
!��� ����f�:?ok���e;�7t.for tbeAm-

WM. L. CHASE & CO. 
95 & 'Y/ Liberty St., New York. 

MAOHINERY, 
IRON &: WOOD WORKING lIlAcmnRY 

OF EVERY DESCRIPTION, 

Cold Rolled Shafting. 
HANGERS. PULLEYS. COUPLINGS. BELTING. &c. 

&c. Send for Illustrated Cataloguo and Price LI.t. 
GEORGE PLA.CE, 

121 CblUllbere"l� Reade 818., N, Y. Cltr, 

1�74 TITItBINE WM. E, HAI,E &- co" 

W t W h I 
lin Lake 8t., Chl-"a� ____ 56 Park Place, New York. 

a er e e pUNCHING For the BeMt and ()h�np-
: AND esl addre"s THE �TILER 

Has D I S PL A C E D  hundred. of othe" DROP PRESSES & PARKEH PIlESS (;0 . •  

Turbines, but HAS NEVER BEEN IT- ' MIDDLETOWN. CONN. 
SELF DISPLACED. Pamphlet Free. N. F. Bnrnham, York, Pa. 

W F. & JOHN DARNES, 
• Manufacturers ot Barnes' Patent FOOT-·POWER MACHINE-M�i1�R�.Nv��::: LTt,����yf;�: 

r..:derc:��,:!?erll�b
r:

t
.�:;M

k
p�� year made using tbe.e machine •. 

IT send for ILLUSTRATED CATALOGUE. 
ROCKFORD, 

WINNEB�GO COUNIIliNOls. 

AMATEUR WORKERS 
IN 

Haro and FancyWoods 
Can ftnd everything they de.lre ,  and four book, of 

Beautiful Designs. 
pr���11�' (�ltJ�� 'j':ts��:':�3) et�larged Catalogue and 

GEO, W, READ & CO. 
186 to 200 Lewis St., foot 5tb to 6tb St., E. R., N. Y. 

SH AFT S.PU LLEYS.H ANGERS 
C 0 U P L I �J G S ET C . 

In Stock, and for Sale by 
WILLIAM SELLERS & CO., 

Philadelphia, and 79 Liberty St., New York. 
Price lI.ts and pamphlets on application. 

A DVERTISERS DESIRING TO REACH COUN­
TRY readers cando soln the cheapest and best mont 

w.,rwb;;'a��tl�:!e':J s'r..°�eoi�nlg�:. ofG���':��7u::''1:;: P..tentee.. For lIIu.trated catalogue and colored map, addre •• A. N. KELLOGG, 79 Jack.on St. , (;hlcago, III. 

TheTOLL-GATE! �e�tu��·�·�'g��c\"� 
ftnd ! Addr ••• with .tamp, E. C. ABB�Y, Buftalo, N. Y. $. 77 A WEEK t.o Agents, Old & Young. Male & Fe-

���
e
':e����g�'V"tll&��·c�?,U1.i�����: 

BLAKE'S PATEN T 
and Ore Breaker 

PATENT DOUBLE ECCENTRIC CORNICE BRAKE. 
Manufactured by THOMAS & ROBINSON, Cincin­nati, O. Send for Circulars. 

RICHARDSOI'S IlURAI Bit CIIIE never bu. Dev .. 
CIiU, or Dt:Vt:r Will lall tv liS lITL' cure Neur&l.gia, 
�erVDu. Head-ache, Tooth.ache, ZM:laUCa, lI'ace·aobe aDd nil Dervoull paiD'. I will return thf'l price paid IF U IIbould (liil. and my l'e8roDslbility 1M .  ulHcieDt luran· tet'!. You tAke DO ri8k 10 ordertas tht • .utldicla. ror l& ffl r W.r.�L��D �:!.t�:r:�OL1Ue ea:=� beW::cau:t W!H. RIOHARDION, .. "' ..... CIoIM"",,,O.,. O. lOX". 

TENTS'I, IIIjl,l. ,"I, -�- -------""J! 

[ESTABLISHED 1846.] 

Munn & Co.'S Patent Otlices. 
The Oldest AlI'ency for So llcitinll2 Patents in the 

United States. 

THIRTY YEARS' EXPER1ENCE_ 
MORE PATENT!'! have been .ecured through thl. 

R�encYt at home and abroad, than through any other In 
the world. 

They employ 88 their assistants a corps of the mORt rx­
perlcnced men as examiners, specltlcatlon writers, and 
draftsmen that can be found, many of whom ha\-c been 
.elected from the rank. of the Patent omce. 

SIXTY THOUSAND Inventor. ha,'e availed them­
selves ot Muon & Co. 's 8ervire8 In examining their in­
vention. and procuring their patents. 

MUNN & CO., In connection with thc publication of 
the SCIENTIFW AMERICAN, continue to examine In­
ventions, conter with Inv("ntors, preparc drawlnlo!s, spe­
clftcatlon., and a •• lgnments, attend to Hllng application. 
In the Pat.ent Omce, paying the go,·crnment, fees, and 
watcheachca.e .tep by .tep while pending before the ex­
aminer. This Is done through their branch oftlcc, comcr 
F and 7th .treet., Wa.hlngton. They al.o prepare and 
ftle caveats, procure design patents, tradcmarks, and re­
I •• ue., attend to rejected cases (prepared by the Inventor 
or other attorneys), procure copyrights, attend to Inter­
ferences, give written opinions on mattcrs of Infringe­
ment, furnish copieR of patents, and, In fact, attend to 
every branch of patent bu.lne •• both In thl. and In for­
eign countrle •. 

A .peclal notlc. I. made In the SCIENTIFIC AMERI­
CAN of all Invention. patented through thl •• "ency, with 
the name and resldcncc of thc patentee. PatC'nts are of­
ten .old. In part or whole, to per.on. attracted to the In­
vention by .uch notice. 

Patenl8 obtained In Canada, England, France,Belglum 
Germany, RURsla, Prussia, Spain, Portugal, the British 
Colonies, and all otber countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertalnlng.peclally to foreign patent., 
whlch.tate.tbe co.t,tlme granted,and the requirement. 
for eacb country. 

CopieR of PatenlR. 
Per.ons deslrln,! any patent I.sued from 1836 to N ovem­

ber 26 •. 1867, can be .upplled wltb omclal cople. at rea­
sonable cost, the price depending upon the extent of 
drawings and length of .peclftcatlon •. 

Any patent I •• ued since November 27. 1861, at which 
time the Patent Omce commenced printing the druwlng. 
and .peclftcatlon., may be had by remitting to this of­
ftce ,1. 

A copy of the claim. of any patent I •• ued slnre 1836 wi 
be furnl.hed for ,1. 

When ordering copies, plcase to remit for the RaIne as 
abo,·e, and state name of patentee, title of Invention, 
and date of patent. 

A pamphlet containing the law. and full direction. for 
obtaining United State. patents .ent free. A hand­
somely bound Reference Book, gilt edges, contain. I(() 
pages and many en raving. and table. Important to every 
patentee and mechanic, and I. a u.eful handbook of ref­
erence for everybody. Price 25 cents, mailed free. 

Addre.s 
lI!roRN &: CO" 

Publl.her. SCIENTIlIlIC AMERICAN, 
37 Park Row, N. Y. 

BIlUOB O .... loa-Corner F and 7t. Stree"" Walh­
DtrtoD, D. C. 

© 1876 SCIENTIFIC AMERICAN, INC. 
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