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COFFEE & SUGAR MACHINERY 
Coffee, Malt, Corn, Cocoa, and Grain­

Dryinlr Machine. Coffee-Hulling and 
PoUshing Machine". (;offee-Wa"hing 
Machine. Helix Sugar Evaporator. 

Calculating Machines; G. B. GTant; Bevedy st., Boston. 

HARTFORD 
STEAM BOILER 
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EMERY WHEELS AND CRINDERS. GEO. PLACE, 121 Chambers St., New York Agent. 
TORPEDO VESSELS. By MR. DONALD SON. A valuable paper, lately read hefore the United Messrs. C. ADOLPHE LOW & CO., 42 Cedar I . & I Street, Messrs. MUNOZ & ESPRIELLA, 52 Pine nsneotlOn nsuranoe Cl' S r II S • Street, New York, are Mr. Guardiola's Agents, and they 
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will give prompt attention to all orders for any of the 

• ' Thisisthe �ESTER�OMBI"A� i:r:�:�::� System of Grinding! 
CO MP ANY. 

��ro�'b'i,!���:ri;;;. f�'!"t\: :;\le���d���o �t!��ei��t tim-e. Giving dimensions ances of the several sizes Quilt b tor the varioLs 
��xe=���ce�if, �fo�hii:': rci'�� does used. 1 iIlustratto in SCIENTIlI'IC 

TION. It consists of a Scroll Saw, W B FRANKLIN V Pres't J M ALLl1\T Pres't With THting Table for Inlayin!i6 Illustrated Catalogue Now Ready. , , , , ' , " Ll', ' 
::c�����?h'1'����it;;'g"l�\e�e O�th; NEW STANDARD FLOURI.NG MILLS. J B PIERCE See'y 

AMEICAN SUPPLElIlENT 0 cents. To be had at thIs oiliae and of all newsdealers. 

complete set of best cast steel'l'lIrn. Old TheonesJ " , ' ing Tools. An Emery Whee l with F'!lly E:"plodcn Steel Oastings, wide and narrow rims. A DrlllinJ!' nncal Mllling Fu Pyrometers, Fo?,ren'shHOWolt'nfil<>h.teal�i P eo.f, Attachment with Si>; Stub's Steel ' A opy For All, • w Drills, which bore wood or iron, and' Millers and Editors please address Boiler Flues .... super.Heated Steam, Oil Stills, &c. a Circular Saw for cutting straight EDWA RD HARRISON HENRI W. BULKJ,EY, Sole Manufacturer. edges. We senll it complete, packed No. l3� Howard Ave. New H;'ven Conn. 149 Broadway,N. Y. 
From !oJ: to 10,000 Ibs. weight, true to pattern. An invalu· Ie substitute for forgings, or for malleable iron cast. equirlng great strength. Send for circular and ist to CHES'l'ER STEEL CASTING COMPANY, INA S·.I'REET, PHILADE),PHIA. PA. , in case, on receIpt of .$8.00, or the ' 

ments, $6.00. E���011t ��wolA��"J. a'i.'jh���t a��a;� ENCINEERS WANTED Saw. Send 3c. stamp lor Illustrated cat'dlog-ues of Tools JOSEPH C. TODD, and Jennings' Desil!ns. Bl ades, lOco per doz. Fine Scroll and Fret Sa . also Mecnanical DraWin? (Formerly of Todd & Rafferty), ENGINEER and MACHIN· 
In all towns in Eastern, extreme Western and Southern States as agents to sell the best two piston rod packings madej,'o1l�'1f�1 �r�SfA6��&d &::'bJ.eveland, OhIo. 

WOODWORTH SURFACE PLANERS, $l25. Planers and Matchers, $350. S. (). IDLLS, 78 Chambers Street. New York. and Designing done to ION SCIENTIFIC. IST. .Flax, Hemp,., Jute, Rona, Oakum, and Bagging J. 'I'. W. ' "  & CO., : Machmery, Steam ":llgines, Boilers, etc. AlsoAgentfor Box 314�, P. O. Fulton 8t., New York. ' the celebrated and lmproved Rawson & Rittinger Hoist. i� Engine, I will �urnlsh mecifications and estimates for 
�t���e <)f l':i'�.::.ery. end for descriptive circalar ROCK DRILLING MACHINES [POINTS OF A GOOD HORSE. BEING the Report of the Committee appointed by the New Eneland Agricultural Society to decide upon Rules for Guidance of Judges of Horses. The Point. of Excel-

l'. BI.AISDEI.I. � CO., 
Worcester, 111asl!!., 

1\I8nufacturers of the Blaisdell Patent Upright Drills 
, .... d other first-class Machinists' Tools. 

Niagara 
Steam Pump Works. 
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CHARLES B. H.ARDICK, 
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BOGARDUS' PATENT U:";IVER,,;AL ECCE�· 
crucib�: �L�l;;I?r eu�r:,��g 88n�k��e�e���dcoO� : 
Corn and Cob, Tobacco. Snuff, S�ar, Salts, Roots' l �f���nd C�t��ev����nnn�� :�la:r��nd t;bg��(��! �trr�: t6'I(h!,'W.p�W�M§6��e:��c���g;. foasl1J1�'§cl'lMGxit . DUS, corner of White and Elm St8., New Y_Ol_'k_, __ _ 

MICROSCOPES t£eraRe8��:��, ��i;clt . cles, Telescopes, Thermomet:ers. - Send for llInstrated Catalogue. R. & J. BECK, : 
. 9Z1 t1be"tnut St" l'hiladelphia. I 

CAVEA'.l'S, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica· 
tion of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
lnvento ... 

In this line of business they have aad OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and tbe Prosecution of Applications for Patents in the 
United States, Canad .. , and Foreign Countries: Messrs, 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels 
Reissues, Assignments, and Reports'on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further infonnation about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights; Designs, Patents, Appeals, Reis.ues, In· 
fringements, Assignments,' Rejected Cases, Hints on 
the Sale of Patents, etc. 

F01'eifln Puttlnts.-We also send,free oj charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun· 
tries of the world. American inventors should bear in 
'mind that, as a general rule. any invention that is valu· 
able to tbe patentee iIi this country is worth equally as 
much in England and some other foreign countries. 
Five patents-embracin� Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex· 
clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
s:eam communication are such that patents can be ob: 
t .. ined abroad ,by our citizens almost as <!!Ieily as at 
home. The;expense to apply for an English patent is 
$75; Gerrnan,$l00; French, $100; Belglan, $100; Cana· 
dian, $50. 

copi'es of Patents,-Persons desiring any paient 
is-ued from 1836 to November 26. 1867,can be supplied 
with official copies at reasonable: cost, the price de· 
peuding,)ll(on the extent· of drawings and length of 
specific\ltlolJi, 

Any patent issued since November 27,1867, at which 
time the l"ittent Office commenced printing the draw: 
ings and specifications, inay be had by remitting to 
,this office "$1. 

A copy of the claims'of any patent ,issued since 1836 
'Will be furnished for $1. 

When ordering copies, please to remit for the same 
:as a bove"and state name of patentee, title of inven· 
tion, and'date of patent. 

A pamphlet, containing full directions for obtaining 
'United States patents, sent free. A handsomely bound 
:Reference Book, gilt edges, contains 140 pages and 
mallY engravings and tables important to every pat· 

_ "ute., and mechanic, and is a usefnl haud book of refer· 
ence for everybody. Price 25 cenfs;mailed free. 

Address 
MUNN& CO" 

Publishers'SCIENTIFIC AMERICAN. 
31 Park Row. N. Y. 

BRANOH OFFIOE-Corner oj ]I' Q,na 7th Streets, 
Washington, D.O. 

J. tJ. TODD, ' 
10 Barclay St .. New York, or Paterson"N. J. 
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. AIR COMP,RESSORS. I j[�;"a:n�"iar ���:l .. ��'tT.:;tv. ?JlI�ilSc�:a. ��:e'iIc�/; 'I the Trot, and in Walking, Style and ActioJAA etc . ,  with the percentage allowed for each quality . Lhe Standard Size and .peed for Matt-hed Carriage Horses, Gents' Driving Horses. Family Horses, Park or Pbreton Horses, 

MANUFACTURED BY BURLEICHRoCKDRIlL CO. 
SEND FOR PAMPHLET. FITCHBURG NlASS. 

- : etc. An excellent Guide in selecting animals. Con· 

M ·11 S d e M' II i tarned in SCIENTIFIC AMERICAN SUPPLEMENT No. t tones an orn I s. I ��s'df:l�;s.10 cents. Tobebad at this oilice and of all 
We make Burr Millstones Portable Mills; Smut Mf);- i ---------------------­chines, packersliMill Picks a Water Wheels, Pullevs, and Gearing, specia y adapte to Flour MillS. Sena for catalogue. J. T. NOYE & SON, Buffalo. N; Y. 

FOUNDRY AND MACHINE SHOP FOB SRle or Rent. We offer at a bargain, our old works, I eonsistin!< of three substantial brick buildin!iis shede, ample water power and facilities for conducting an iron or wood working business. Coal, iron, hard and soft i lumber close at hand. Three railroads. Address ' 
SOUTH BEND IRON WORKS, South Bend, Ind. 

Liquid Paints-all shades, finest in the world. Fire Proof Paint, for Wood work, &c. 
I::'::.i:ftlf�h '1: :fi��f:llr����;i,;;''lf:g �c. Ro01' eoa thtgitfor restoring and ll'eserv!ng old roofs. 
�:���::'J!II:�ran�t:k'!�i:;:'l��"h:::1 ROOfs,&c. 
Steam Packing , As bestos Boards, Fire Proof 

Tf��Wtfc�es8:�a�!�';I{!o;':.'!, �J'��gb,!:,{'J.:Ii &e. piled by any one. Send for Samples, Pamphlets, � Lists, &c. 
H. W. JOHNS MANUFACTURING COMPANY, 

8'1 Maiden LaDe, New York. (PHILADELPHIA BRANCH ... 406Arch St. 
Also DOWNIE TRAINER & CO., .tloston. 
for S. W. HEMPSTED & CO., Columbus, Ollie. 

sale by �: r-: �Xii.1hfJ'�·c�: ���SOrleans. THOMPSON & UPSON, San Francisco. 
THE PRICES OF GEN:UINE 

ARE NOW SO LOW 
That it is folly to buy any other kind� is if you wish 
a good, reliable time·keeper. Those who live at a 

, Our ImperIal Casket eontalna one pair of I,ady" Bracelets, one Neck Chain and Locket, one set OfStuds�ne pair of Sleeve Buttons, one Laily's Set (Ear-rings and Pin), One Seal Ringj oue engra,red ",Friend-
:���oR .:�a�t:\a��t�f�o ,iJ ����� �o;��il��;t���r��le�;:;dh�j? t�� eV;:r=�i��� ,:: \�jr����Ju���:I�t 

distance can make an Intelligent selection from our 
stock, which is the largest in the country, by sending 

On receipt oCOne Dollar we will send this grand array Ofele�ant Jewelry. securely packed in a beau--tifu����r�i�:' ���l f�:tft�ige��fl(ra:i�iser�' o�U;o�!�:�r�����a:u�1U;a����h�i.���)feerl��Y a�����; f�i:· not sOlid,gold. tney are beaut!fui imitations and very pl·etty. each particular piece be;lng equally as good as are s,o ld 10 the city Jewelry 5tore!i."-}\�nI1'ORs1 HOME AND FARM. 
::'*� :�:oOr��bi�ehgI;�'o���i;1�7 �����t��l)l�t�r¢�ft����l��rt£�t�rci��;; :¥e�!�� 2���������;dLOBE. 

! for our Price-List, which describes every grade, and 
gives prices of each. We only sell these Watches in 
soUd Gold or SHver Cases. The movements Irrthe silver 
cases are exactly the same as in the gold, and In 

, this respect one is no better than the other. All g,.ades " To a�ure our patrons of our responsibility ,"we refer to any reliable ,�bt1sineS8 house in Cincinnati, al ld by permission to the commercial agency of Tappan, McKillop and Co." Mail all orders to 
I are now made both as key.wlnders and stem.winder!. STEINA.U JEWELRY COMPANY, No. 5 CINCINNATI� O. i We send sill2le Watches to any part of the country. ' I no matter how remote, by express, with Bill to Collect VEST POCKET on Delivery, with privilege of examination before pay. 

C AT LI N G G U N ! iug. No Watch nml be taken that ill n<Jt mUrelvsaUs· 

I I 
factory. We have sold thousands of Watches, on this 

::II plan during the last ten years, and to ';very County � By Far the Smallest !tn,l Most Pel'fect The fact that this sbaftlng has i5 per cent. greater and State in the Union. When you write for the Price 
'----S--" d ... . PuOCSK�! ,;1 RM LI

nt/the p
W

t
orltd. strength, a finer finish. and is truer to gauge, than any List, please mention that advertisement was seen in eture AlII • •  a"",-" .I.'Ofetqn e .ers a en . other In use renders it undoubtedly the most economical By far the most rapid repeating arm ever manufac" I� 0 are also' the sole manufacturers of the CELEBRATED ScIENTIlI'IC AMERICAN. Address 

tured. Is a positive safeguard against accident, so fre- L£OLLINS ' PAT.COUPLING"and turnish Pulleys, Hangers, quent with other FIRE ARMS. Ada,llted to the usual, etc.j.of tbe most approvea styles, Price list mll,iIed on SIze cartridge, and can be carried in the vest pocket with I' ap" lcation to JONES & LAUGHLINS, HOWARD & CO., perfect convenience. Sold by the trade generally. Un· Try Street, 2d and 3d Avenues, Pittsburgh, Pa. nsual inducements to responsible agents in all sections. 190 S. Canal Stree\ Chi� o, Ill., and Mllwaukle.-Wis. Send f�reircul�rs. IT 3to1¥il-lHrRs �ltrt\i'lri¥,�e l�.:i5�� �i�s�y 
All Ri�ht FlrB Arms LawrBncB, Mass. tiEO.PLlcE & co.,121chambers St.,N. Y .  No. 222 Fifth Avenue, New York. 

PUNCHING 
'pRE�SES. 

Drop Hammere and Dies for work. MACHINISTS' TOOLS. ing MetRls &c. THE 'STILES & NEW AND IMPROVED P ATrE1;tNS. 
This paper will go to many out-of.the-way places, 

such as Forts In the Territories, Mining Camps, etc. 
Watches can be sent to all'these places with perfe t PARKER PR�;SS CO., Middletown, Send fornewiilustrated catalogue. C®n, h P 

U PR IGHT 0 R I L� ;I���[:: 
H. B Ie K F"O R 0 [Ii/? C'/nl?Cl//eJ. 

K N 0 W A new Medical Treatise. .. THE 8ctENci. OF LIFE, OR SELF·PRES· 
�';Ti:r;" :"�r'\i"r ,:�r:.r\"fJy T H Y S E L F original prescriptions, either one of which is wortb ten times the 

i'!�;ro� iI����av��I�,N,"edaJc�:nag;,d'i,� ttrf�ut�'b"ey��a aIL comparison. the most extr.... H EA L ordinary work on Physiology ever published." An Illustrated Pamphlet sent FREE. AddressTHYSELF DR. W. H .  PABI(ER, No. 4 Bul1lnch Street, Boshm, Mass. 

LEFFEL WATER WHEELS. 
With ,recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

FINE NEW l'Alrll'I!LE'1'rOIll�1' 
Sent free'to those ;nl .. r,�sto�d.' 

James Leffel k Co., 
Springfield, O. 

109 Liberty St., N, ,Yo ·City. 

Lat es, laners. Drills, &0. 
NEW HAVEN llIANUFAC·.'URING CO •• 

New Haven, Conn. -��� � ...... � --�--

'THE ACME FOOT LATHE., BACK 

g;::a"ls. s'ii;�e ��%r:'n��:.:r��l"t�� ���f:'·f�ur 
POST & CO., Cincinnati, Ohio. 

safety, at our risk. 

Dealers net'ld not write to U', at we make 110 discounts. We only 1611 Wateh� to those who wear them, but always at the lowest prices. 

1872, 1874, 1875, , SCIENCE RECORD. 
A few copies of these splendid books are otl'ered at the following v� 101\' �riCes. 

wt"���'!;i�Mf1il:rn"a �t1g!�.::;�n��:: t�e g':ri':;aYo�: count of the Pro�ress of the World: -
�W6lxr:&rcl; i�B, ���tJ'kNlr:§Ti, ELECTRICITY. LIGHT", HEAT. SOUND, 
�����L"p3J ilJflHbtl�WR��TS, 
AGRICUL RU MA 

PERF ECT-��"" �iT 
NEWSPAPER FILE . �'�kg�K'{bMINERALOGY. 

• BIOGRAPHY AND NECROLOGY. 
The Koch Patent File, for preserving newspapers Each yearly volume contains about 600 octavo pagfs, m_zlnes, and,pamphlets, hits been recently improved including a larl1e number of handsome engravings. and price reduced. 'Su1)seribers to the SOIEN'rIFle AM· I They are bound m substantial and handsome bindings, ERICAN and'ScniJNTIFICAMERICAN SUPPLEMENT can be , and will be mailed on receipt of $L25 each. Address supplied for the low price of $1.50 by mail, or $1.21; at the office of this paper. Heavy board .ide.; inscription MUNN & CO., PUBLISHERS, 

"SCIENTIFIC AMERICAN," in gilt. Necessa1'y for 37Park Row,New Yorkclty. ev���� who wishes to preserve the paper. 
THE "Scientific Amenican" is printed wfthCiu-s-. MUNN & CO" ENEU JOHNSON & CO.'8 Th"K. 'l'enth and Lom· 
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