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Illustrated Catalogue Now Ready. 

Inside Pall'e, each
.
insert�on--- 7:>cents�line. N'EW STANDARD FLOURJ.NG MILLS. 

Back Pall'e, each lllsertlon --- $1.00 a hne. Old Theories Horizontal Grinders Slow Runners 
Engravings may lwad advertisements at tl�same rate Fully Exploded. Fine Flour, High :,;peed, and 1OO0no� 

per line, oy. measurementl as the tetter ]N'ess. Adver- mical Milling Fully l!;stablished. 
tisements must be receivea at publication office as eal·ly . A. NEW Copy For All. 
as Friday morning to appear in next Ui8Ue. MIllers and ��W lii�
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Unemployed Engineers & Michinists 
can earn from $100 to $300 a month by selling, in their 
own nelfehborhogd, the best Engine Governor ever made. end for de��int

.
iVl:Eir��� �:s�e:;::sM:ass. 

.. Indispensable to the Library, Olergyman, 
Lawyer, Physician, Editor, Teacher, b'tudent, 
ana all of any calling in Ii[ e who desire knOWl­
edge." 

ENCYGLOP !DIA BRITANNICA. 

No. 13:> Howard Ave. New Haven, Conn. 

C'tT AE.DIOLA'S 
COFFEE & SUGAR MACHINERY 
Coft'ee, Malt. Corn, Cocoa, aud Grain­

Dryinll.' Maebine. 4.:oft'ee-Hul1ing and 
Potlshiug Machine... C oft'ee-Wa"hing 
Machine. HeUx Sugar Evaporator. 

Messrs. C. ADOLPHE LOW & CO., 42 Cedar Street, Messrs. ill UNOZ & EIOPRIELLA, 52 Pine Street, New York, are Mr. Guardiola's Agents, and they 
Will give prompt attention to all orders for any of the 
above machines. 

Ninth Edition.--American Reprint. 
Thisgreat work is beyond comparison superior In its Steel Castl-ngs elaborat e and exhaustive character to all similar works. 
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past.. . . . . . From � t� 10,000 lbs. weight, true to pattern. An invalu-

IYAI?I//JlI SAFE &J'CALE Co. 
BROADWA Y. NY.-

HARTFORD 

STEAM BOILER 
Insneotion & Insuranoe ThIs Issue is th� Nln�h r�VlSlOf!. In a space 9f ove� One !1b1e SUbstlt�te for forgings, or for malleable iron cast­hundred years SU;lCe Its 10ceptlOn., .and t1p� reprint,. a I IOg-S reqUlrln� great strength. Send for circular and copy III every partICular of the BrItIsh EdItIOn now III prICe list to CHESTER S'l'};JEL CAoTTNG COMPANY 
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and cheapest work I EVELINA IOTltEET, PHILADEM'HIA, PA. 
' 

COMP ANY. The articles are written in a. most attractive style, � _and the quantity of matter in each volume is one- I P�romete For showing heat of 
third greater per volume than inanyother CyclopoodiaI rs, Ovens Hot Blast Pipes W B FRANKLIN V Pres't J MALLEN P 't sold at the same rates. Boi er Flues, SIlj}er-Heated Steam, Oil Stills &c ' "  " ' " , res , 'l'he work contains thousands of Engravings on Steel HENRY W. B(JLKr,EY, Sole ManUfactureM :ndr:�l�fg-r

nft.
is printed from entirely new type made 149 Broadway, . Y. J, B, PIERCE, Sec'J. 
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ing volumes will be Issued at the rate of three a year. 
Price lIet· vol., extra cloth binding ...... ... $5.08' 
In half Turkey Morocco, extra .............. $7.0 • 

SAVE 10 TO 20 PER (lENT. 
�olge�¥ll>�fu�':.��f�i:�?:g specimens of pages, cuts, THE CHALMERS SPENCE CO., Foot East 9th St., New York. 

full_page illustrations, list of contributors, etc . ,  will be 
mailed gratis to applicants. 

J. M. S TODDART & CO., Publlshers, 
723 Chestnnt Street, Philadelphia. 

H. H. KEY. Publlsher, 

Room No.8, 1 20 Broadway, N. Y. 
-������- �-'-- ---------ENCINEERS W4NTED 
In all towns in Eastern, extreme Western and Southern States as agents to sell the best two piston rod packlngs madeFo��'ir�16ff¥s ffl"C'IH'N'&d C��� (Jleveland, Ohio. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. MANurA�TURED BY BURLEICIlRoCKDRILL CO. 
SENDf'ORPAMPHLET. fiTCHBURG MASS. 

COMPRESSED AIR MOTIVE POWER-
With drawings and particulars of the most recent prac­tice. The locomotives worked by compressed air, in use 
in St. Gothard TUnnel Works, with dimensions, etc. Five engravings. SUPPLEMENTS 1 and 2. Price, 10 cents 
each. 

to Fl'll our l ... amp :roods. Contracts lIlauc for SSDA.Month salary, Cnlsocxpen se sJ pnid Agents 

Mill Stones and Corn Mills. ' 
uu,y,a'��IOUUdCitYM'j,g.CO.StLoui"MO' 

We make Burr Millstones, Portable Mills Smut Ma- Pond s Tools' chines, Packers Mill Picks, Water Wheels Pulleys and , Gearing, specially adapted to Flour Mills. Sena for Engine Lathes Plant:rs Drills &c catalogue. 
J. T. NOYE & SON Buffalo N. Y. Send for Catalogue. bAVID W. POND, Suc�essor· to 

=::-::-::--::=-=:-:-=-===-c:=:-:-'----''---- LUCIUS W. POND. Worcester. IlIa ..... 

BOGARDUS' PATENT UNIVER.<;AL ECCEN- ----
, 'W'E EN�MEL TRIC MILLS-For grinding Bones, Ores Sand Old Crucibles> Fire Clay, Guanos, Oil Cake, Feed, Corn, 

$66 a Week in_your own town. Terms and $5 outfit Corn ana Cob, Tobacco, Snuff, Sugar, Salts, Roots, free. H. HALLET'!' & CO .• Portland Maine. : Spices, Co1foo, Cocoanut, Flaxseed, Asbestos, Mica, etc., and whatever cannot be ground bfj other mills. 

,n FINEJET BlACKevery var',etyofturned woodwork portS' of m achon.ry;ca5t!ng.'s;!in WOI'e and other metal wO"k ENAMELED JETtOODS,'n woo� or metal, made t. order nMERICAN ENIIME:LCa.11WARREN STPftOVIDENCE, R • •  t6�Jo�.p�i¥�M§bW;���c���g� ioasJ1M�ck�(fGlit� DUB, corner of White and Elm Sts., New York. Lathes, Planers, Shapers, Drills,: 
BI G PAY To Agents selling mJ, 10 DelV articles. Gear &BoltCutters, &c.E.GOULD, Newark,N.J.[ 

f�::g�ro�:.tc�:
s
MO�';i;�

r
lJhr;�;'''Ef 

SPARE THE CROTON AND SAVE THE COST. 
Working Models 

THE TANITE eo .. 
STROUDSBURG, FA. ' 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE, 121 ChamberS St., New York Agent_ 

$ 3 prlf� L�aIt�v�loEer.R���J 
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L.ara�:S a�l:=�� 
save money. �ellent spare hour amuse .. 
ment for old or young. Or it can be made 
money making business anywhere. Send 
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Meriden, Conn. 

PUNCHING proPM�r.1'.Fe&�.an���s's¥'{di�r� 

PRESSES, b1!n�ER PRESS CO., Middletown, 

WOODWORTH SURFACE PLANERS $125. Planers 
and Matchers, $350. S. U. HILLS, 78 Chambers 

Street. New York. ' 

COMPRESSED AIR PNEUMA TIC DIS· 
patch System used in Paris. With description and 12 illustrative figures. Contained in SCIE::S-TIFIC AMERI­CAN SUPPLEMENT, No. �4. Price, 10 cents. 

Liqaid Paints-all shades, finest in the world. 
Fire Pr oof Pain t, for Wood work, &c. 
Roof Paint, for TIn Roofs, Iron Work, &c. 
Roolillg, with white Fire Proof Coating. Roof UoatingR for restoring an<;lEreserving old roofs. 
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e::.y Roofs, &0. 
Steam Packing, Asbestos Boards, Fire Proof 

T�e�':�U�,t�.;>.::.eea/.:��'}g!o,!'�s'!,It:J'�.�gb!'c;,I�:d �� plied by any one. Send for Samples, Pamphlets, �rice Lists, &c. 
H. W, JOHNS MANUFACTURING COMPANY, 

87' Maiden .Lane, NeW' York. (PHILADEr'PHIA BRANCH",406 Arch St. 
Also DOWNIE, TRAINER & CO. ,l1oston. 
for S. W. HE,\IPS'l'ED & CO., COlumbus, Ohio. 

sale by �: f: �.¥iiH'If�·b�: ���
s6rleans. . THOMPSON & UPSON, San Francisco. 

SCROLL SAWYERS. 
BeCore purchasiug auything reo 

latiug to i!!icroll Sawing, send 3c. 
stamp Cor Illustrated (latalogues of' 
Tools. Supplies and .Tenniur,rs' De­
!ll�ns. Saw Blades, lOco per doz. 
J. T. W.JENNINGS & co .. 7:> Fulton St., Box37�, N. Y. 

er*.d��:��o�?M.�.� or 1fl�1f.���iiG�r���:"il����tur-
CAVEATS, COPYRIGHTS, TRADE 

MARKS, ETC. Driven or Tube Wells 
Wheels and Rope for conveying power long distances. And Experimental Machinery, Metal or WoD4 made to Send for circular. order by J. F. WERNER, 62 Center :;t., N. Y. --------------_______ _ 

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 
rnventors. 

In this line of business they have aad OVER THIRTY 
--¥IM.RS' EXPERIENCE, and now have unequaled facilities 

for the preparatiOtt of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, 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 busines. 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 information abont Patenls and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In· 
fringements, Assignments, Rejected Cases, Hints On 
the Sale of Patents, etc. 

Foreign Pateiits.-We also send,free of charq.e, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coon­
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu· 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents-embracing 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 
steam communication are such that patents can be ob· 
t,lined abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $lUO; BelgIan, $100; Cana· 
dian, $50. 

Copies of Patents.-Persons desiring any patent 
issued from 1836 to November 26.1867, can be supplied 
with oflicial copies at reasonable cost, the price de 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Oflice commenced printing the draw· 
ings and specifications, may be had by remitting to 
this oflice $1. 

A copy of the claims of any patent issued since 1836 
will b� furnished for $1. 

When ordering copies, please to remit for the same 
as above, 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 
many engravings and tables important to every pat­
entee and mechanic, and is a u�eful hand book of refer­
ence for everybody. Price 25 cents, mailed free. 

Address 
l!rIUNN " CO" 

Publishers SCIENTIFIC AMERICAN. 
37 Park Row, N. Y. 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D.ANDREWS&BRO., 414 Water St.,N.Y. 
who control the patent forGreen'sAmerican Driven Well S3GOLDPLATED'VATCB ES. Cheapeft 

in the known world. Sampl� WatcaJi'ree to 
Agems. Address, A. COULTBB do Co., ChiC!liQ, 

" s raa�i:: t�ed�I����f arlt��h!�s�et�:� ;�� 
�BrYant's "New Impr oved" Reese's 

" I. " " be formed into SoHel Plates or used a� 

ROOTS' ROTARY HAND BLOWER. I Single Letters. RaDUCBD IN PRICE. 
[TRADE MARK.] Everyboda- will buy them. C an be sent 

��l:���nu���:u��rd �l��es wao�d:J�iytf.iBt8N�ttNci����: SCOPE," and 50 other Agents' fast se lling articles • •• Fortune! 
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FeR ALL KINDS OF 

BLA'CKSMITHING. 
DOES MORE AND 

mentsmadeandcan furnish prompt ly any article wantedty agents or consumers, of American or Forel�n make. 
O. G. DR YANT. Sale Mfr.lo� Washmgton·st . Chicago. 

SECOND-HAND ENGINES AND BOILERS FOR SALE, Portable and Stationary. Junius HarriS, Titusville, Pa. 
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BETTER WORK, 

SAVES ROOM, LABOR, AND COAL, AND LASTS 
The lIlost Popular Scientific Paper in the World. 

THIRTY-SECOND YEAR. 

Only$3.20a Y ear inclndingPostall'e. Weekly. 
:>2 Nnmbers a Year. TEN TIMES LONGER THAN BELLOWS. This widely cir cnlated and splendidly illustrated 

paper is published weekly. Every number contains six­
teen pages of useful information, and: a large number of 
original engraVIngs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc, 

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. 
S. S. TOWNSEND. Gen'l Ag't, 6 Cortlandt St., NEW YORK. 

MACHINISTS' TOOLS. 
NEW AND hIPROVED PATTERNS. 

Send for new Illustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN MANUF,\CTURING co •• 
NeW' Haven, Conn. 

Tube Cleaners ¥'�be�:anl¥�EB'W1: 
TIONAL STEEL TUBE CLEANER Co.,814 E.9th st., N. Y. 

D R 0 P FORGINGS and 

TH��Jlt!'Bi�'i,;����RY, Danbury, COnn. 

� I ,",-� I �IJ \� I �i�!�i�l::�!��: 
... � __ , __ . _ _ _ ____ � Easthampton, Mass· 

_ .  . .  ---
FOUNDRY AND MACHINE SHOP FOR 
Sale or Rent. We offer at a bargain, our old works, 
conslstin� of three substantial brick buildings, sheds, 
�����:�rlk�::\t':.?n�",�.litb'i,"J�'i:'�dh'i;�n�J' �o"f¥ 
lumber close at hand. Three railroads. Address SOUTH BEND IRON WORKS, south Bend, Ind. 

ESTABLISHED 1844. 
JOSEPH C. TODD 

(Formerly of Todd & Rafferty), ENGINEER andkACHIN-
J:;Chi�!�;: sfe��PE����IS, ��h�'rFi?:tc�m Af�o

d
A::gf}�� the celebrated and Improved Rawson & Rittinser Hoist­ing Engine, I will furnish specifications and estImates for all kinds r}f machinery. Send for descriptive circular and price Address 

.T. (l. TODD, 
10 Ba;rclay St .. New York, or Paterson, N. J. 

All Classes of Rea(lers find In THE SCIENTIFIC 
AMERICAN a popular reswme of the best scientific in­
formation of the day; and it is the aim of the publishers 
to present it in an attractive form"avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Snbscl,'iption.-One copy of THE SCIEN-
TIFIC AMERICAN will be sent for <J1t<, year-52 numbers-� WATCH GUARD CHARMS. 0 ����:::,
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, .. ___ at $3,20 each; additional copies at same proportionate 
DAMPER BE ST AND LEVERS 

REGULATORS GAUGE COCKS. 
MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE. 

PERFECT 

NEWSPAPER FILE 
The Koch Patent' File, for preserviDg newspapers, m�azines. and pam�hlets, bus been recently improved 

��IJI�C:�ad�cI�TiF�gsX���:C�N tg�p�I::��i�!�� 
supplied for the low price of $1.50 by mall, or $L25 at the office of this�pap.e.!. Heavy board sides i inscription .. iilCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve tIie paper. 

Address 
MUNN & CO., 

rate. Postage prepaid. 
O,ne copy of TIIE SCIENTIFIC AMERICAN and one copy 

of THE SCIENTIFIC AMERICAN SUPPLEMENTWili be .ent 
for one year, postage prepaid, to any subscriber in the 
United States Or Canada, on receipt of seven aollar. by 
the pu!?lIshers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely "sealed, and correctly addressed, seldom goes 
astray, lout is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., payable to 

MUNN &. CO., 
37 Park Row' New York. 

THE "Scientific American" is printed with CBAS. 
BRANCH OFFICE-Corner of F ana 7th Streets, 

Waskington, P. O. _ 
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