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PUNCHING DROP HAMMERS AND DIES, FOR Cut Brass Gears, list free. Grant, 94 Beverly St., Boston. 

�g�kJ¥fL�1t'J1'l.>ffiKERPRESS CO., SHEPARD'S CELEBRA'l'ED 
THFJ T ANITE OO.� 

STROUDSBURG, PA. inside Palle, each insertion - •• 7'5 cents a line. Back Page, each insertion - - - $1.00 a line. (About eight words to a line.) 
lfJngra'lJings may head advertisements at the same rote 

per tine, by measurement as the letter press. Adver
tisements must be receiv;} at publication office as early 
as Thursaay morning to appear in next issue. 

Liquid Paints, Roolin!!" Steam Pit>e and Boiler 
��veW�r::�p;';5��ab����:nSe���t��h�rc�' F��iit�gr Samples, Illustrated catafogues, Price Lists, etc. 

PRESSES. Middletown, Conn. 
THE PEERLE!'S 
Portable Steam En
gine, for Agricultur
al and otber pur
poses, from 6 to 10 
horse power, and I 
Domestic Semi-port- ' 
able Engine, 2 and 4 
horse power. Nothcheap but the 

Send for de
catalogue 

M,.ii��fa�oi;;'r-eil;;:ist to 
Lanc:ast,er. Pa. 

D. W. JOHNS M'C'g Co., CAMERON 
__________ 8_7_MAIDEN LANE, N. Y .  
Patent Wood-workmg Machinery, Band Saws, Scroll Steam Pumps Saws, Friezers, etc. Cordesman,Egan & Co., Cincin'ti,O. 

M'III Stones and Corn MI'lls. For Mines, Blast Fnrnaces. Rolling 
Mills, Oil Refineries, Boiler 

We make Burr Millstones Portable Mills, Smut Ma- Feeders, &c, 
cbines, packers\ Mill Picks, Iv ater Wheelsj Pulleys, and For Illustrated Catalogue and Reduced Price List send to Gearing, specia Iy adapted to Flour Mil s. Send for I' Works, Foot East Z3d St., New York. catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. An assortment of 
ESTABLISHED 18,14. I WOOD-WORKING MA()HINER'1' 

JO S EP H C T 0 D D made b y  Richards, London & Kelle:!, (dissolved); also, a number of first-class MACHINE TOOLS (nearly as 
. MANUFAC�UI.tE·R OF . .' ,g�y:.n��r Yisr��afn�����ggng�r��'h�n�� ��d ea:t� 

Portable, StatiOnary, & HOlstmg Engmes & BOIlers, rates, apply at the works of JOHr RICHARDS & CO., 
it�n��?d ��:es�t;i'a Or���aI�m��en'ts�nufacturers or 

MANUFACTURE OF BESSEMER STEEL 
and Steel Rails as pursued at the works of Messrs. Brown, Bayley & Dixon, Sheffield. By C. B. HOLLAND. A valuable and instructIve paper. Read before the Iron and Steel Institute. With Five illustrations: the Plant; the Cupolas, Converters, the Ingot Pit, Blowing Engines, Hydraulic Machinery, etc. Hot Blast; Mode of Workin!(, Improved Manufacture of Steel Ralls. Contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 1 Z4. Price 10 cents. To be had at this office and of all newsdealers. 

TURBINE WATER WHEELS. 

$§O Screw Cutting Foot Lathe, 

PORTLAND CEMENT, 
ROMAN & KEENE'S. For Walks, Cisterns. Founda-tio�e�rlI3�e�el���������rgar����tY���:b��e:��:: etc. S.L. MERCHANT & Co., 53 Broadway, New York. 

TO ADVERTISERS r�an� do any newspaper advertising, the THIRD EDITION of 
AVER & SON'S MANUAL FORADV�RTISERS. 1608vo.pp. Morecomplete t�an an, WhlCh Lave l?z:eceded it. Gives the names, ClrculatIOn, and advertlsmg rates of several thousand newsJ?Rpers in .the United States and Canada, and contams more InformatIOn of value to an advertiser than can be found in any other publication. All lists M.ve been carefully revised, and where practicable pnces have been reduced. The special offers are numerou� and unusually advantageous. Be sure to send f!>I: It before spending any money in news-'pap:�r advertlSmg. Address N. W. AYER & IolON AJ.>VERTISING AGENTS, Times Building, Philad�l'pw.a! 

mE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO" 
LIMITED, Room 51, Coal and Iron Exchange, P. O. Box 3083, N. Y. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. Send for new illustrated catalogue. 

La thes, Planers, Drills, &0. 
NEW HAVEN ll.IANUFAC·.'URING co., 

Ne"W lIaven, Conn. 
Do 

EMERY WHEELS AND CRINDERS. 
G EO. PLACE, 121 Chambers st .. New York Agent, 

ROCK DRILLING MACHINES 
. AND 

. AIR COMPRESSORS. 
MANUFACTURED BY BURlEICHRoCKDRILl CD. 
SEND FOR PAMPHLET. FITCHBURG MASS. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
W, B. FRANKLIN V, Pres't. 1. M,ALLEN, PreS't. 

1. B. PIERCE, See'y, 

MACHINISTS' TOOLS 
Pr'6'i} �Y:���s�H�;V M..��i·lo��i:,� ¥f���'o�fa�i�ej.����:: Axle Lathes. 

NILES TOOL WORKS, Hamilton, Ohio. 
H. :n. 'WORTHINGTON� 

239 BROADWAY. NEW YORK. 
�J::��es��!�iU:�ngi���n�or �it�� .J����lYfn o. J. BOLLINGER, York, Penn • •  

=---- Your Own TO LET, Printing' 
daily nse at 100 stations. Also Steam Pumps, Water Motors and Water Meters. See SOIENTIFIO AMERICAN ��&P1��,'i��?' January 21th, 1871. Prices largely reduced 

N OM E N C L A T U R E  O F  BUILDING 
Stones and Stone Masonry. By J. JAMES R. CROES, WILLlAM E. MERRILL, and EDGAR B. V AN WINKLE. A paper read before the American Society of Civil En-
i1�:g��. ��r1��:U��lto�:iC�i °Er�sts��e, C���n9r�£� employed. with 34 illustrations. 19 'l'oofs, illustrated, with Dimensions and How to Make. Squared, Quarryfaced, Pitched-face. and Drafted Stones. Rubble, Cut, Pointed. and Crandalled Stones, etc. Axed or Pean Hammered and Patent Hammered Stones. Bush Hammered and Rubbed Stones. Diamond Panels. Rubble, Squared Stone. Rang e, Rando m, and Ashlar Masonry,34 illustrations in all, with practical instruc ... tions. Contained in SCIFJNTIFIC AMffiRICAN SUPPLE .. MENT No. 113. Price 10 cents. '1'0 be bad at this office and of all newsdealers. 

,JAPANESE ART MANUFACTURES. 

�lcfe\��\Oi���. �6':sJ�pigePe'Il'�t"ter��P�0���dct�1g�; mode of Making Scarfs. How the Japanese Print on Cloth. Japanese Process for Silk Ornamentation. Japanese Weaving. How Fine Japanese Fans are made. Japanesa Method of Making Moulds for Ornamental CastiI1faS for Vessels, Bronzes, etc. Japanese Lacquer 
����. a'f��eLo�����sp'!���ftdonh�l'!���!ft�1 i���'i:� A very entertaining, instructive, and comprehensive paper. Contained in ScIENTIFIC AMERICAN SUPPLE .. MENT No.115. PricelOcents. To be hadat this office and of all newsdealers. 

B'ound Volumes 
OF THE 

Scien tine American. 

- OLD SERIES. 

I 
NEW SERIES. I NEW SERIES. 

-------����----- ----------

Vol. 7 .... 3 Cooies. Vol. 1. . .  5 Copies. Vol. 15 .. 7 Cooies. 
,� 11. . • •  5 .. u u 2 • . .  6 " I Oi 16 . •  8 "\1 
." 13 . . .  .4 " H 3 • . .  S U H 28 .. 8 u 

.� 14. . . . .  1 " " 4 . .  6 H "32 . . 16 56 

Vols. of the Old Series contain one tear's numbers, and the New Series six months. 

H 8 .. 3 " .. 10 ... 9 H 11 ... 2 
" 12 ... 9 
H 13 . . . 9 
.. 14 . . .  7 

The books will be sent by express on receipt of price. Address all communications to . 
JOHN EDWARDS, P. O. Box 773, New York. 

(otoTROLLED 
SHAfTING. 

The fact that this sbafting has 75 per cent. greater 
�t�e���h�:e�ifd ��!Tru���u�t���;tt�� Jg�gee��g���t. We are also the sole manufacturers of the CE LEBRATED COLLINS' P AT.COUPLING, and furnish Pulleys, Hangers, 
�;';;ii�!tl�� �ost approved ,:U;��S �'lnt�M'i��''s� on 

Try Street, 2d and 3d A venues, Pittsburgh Pa. 
190 S. Canal Street\ Chicago, II!., and Milwaukie. Wis. 

Pi'" 3tocks of th s shafting in store and for sale by 
��tA���J/c�5.�rli�i!":�s ��si\'. Y. 

OTIS' 
SAFETYH?ISTING 

� MachInery. 
OTIS BROS. & CO., No. 348 Broadway. New York. 

WITH STEAM POWER. ___ �_. ________ _ 

ALCOTT LATHES, for Broom, Rake and Hoe Han-T-yvo Lofts, 35x175 ft. each; light on both sides and ends WIth elevator, yard and stable room. ' 
Desi'rable location; all the conveniences adapted to anr manufacturing purposes where good light is reqUIred. Apply on the premises. 

GEO. W. READ & CO" 
200 Lewis St., foot 5th & 6th Sts., E. R. 

SNYDER'S "Little Ciant" 
STEAM ENGINE. 

For Farmers, Machinists, Printers, find all requiring Light Power. 
Sizes from One to Six H. P. Prices for Engine and Boiler complete, from $160 to $450. We make the Strongest Baller and the Best E11{IW1.e in the country. Call at our Factory and examine, or send for free Illustrated and Descriptive Catalogue. 

SNYDER BROI"., 
94 Fulton St., New York.' 

FRIEDMANN'S PATENT 

INJEOTORS and EJEOTORS Arethe Most Reliable and Economical 
BOILER FEEDERS 

And Water Oonveyors 
IN EXISTENCE. 

:M:ANU'FACTURED EXCLUSIVELY BY 
NATHAN & DREYFUS, 

NEW YORK. 
Also Patent Oilers and Lubricators. 

Send for Catalogue. 
LIQUID FUELS. BY H. A YDON. A paper read before the Institution of Civil Engineers, Lon(cn. The five methods of burning liquid fuel, C. J. Richardson1s, Simm and Bartt's, Aydon's, and Dorsett's. Practical Working of each method, and comparative economy. Contained in ScIENTH'IC AMRRICAN SupPLEMENT No. 119. Price 10 cents. To be had at this office and of all newsdealers. 

BURR MILLS. 
Forthebest Vertical and HM'iilJrm.-
rJ,.rab'f�clho��f,ig G�fi��na'f,dMm� Machinery, address tbe Manufacturer and Patentee, 

C. C. PHILLIPS, 
4048 Girard A venue, 

PHILADELPHIA. 

THE PHONOGRAPH AND ITS FUTURE . 
By THOMAS A. EDISON. The Instrument and its Ac-
�?'f;bo�������IR��li�t���'o��gln���lt '{;l�R�f��s:g� Phonograph in Letter-writing, Business Correspondence 
���t��t:�?n ip11f��rt���b :�i�l�dJs�W�o����J Clocks. Telegraphy of the Future; the Phonograph and Telephone combined. Being a most interesting and valuable l!aper by the author and Inventor of the Phonograph hImself. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1Z4. Price 10 cents. To be had at this office and of all newsdealers. 

�� CARY &, ti4:0[N_ 
STEE IRE of&[iSCRI PTION @Jc>"- � 
234 WL2�ST. EV£RY &STEfLSPRINGs. NEWYORKCITY 

LOWE'S GAS-BURNING B 0 I L E R S .  Eleven years' success. Process for gas combustion is in construction of boiler, and a.s durable,. and, with Lowe's Superheating Steam Drum attacheu, less fuel (of any kind), and first cost, will do the work, than any other plan of boiler or setting. Lowe's Strail\bt Tube 
!:ir;!r;,;:��risH:,;,�re!.� �':�Uli:t� !�llje�t?oL�M:eg WATSON, Bridgeport,Ct.,Bofler Makers and Engineers. 

rltVERTICAL SCIENTIFIC GRAIN 
Mills and Black Diamon

. 
d Mill Picks are our specialties. Before purchasing elsewhere send for pl;ice list. 

A. W. STRAUB & CO., 
ZZ31 Wood St., Philadelphia. Po.. 

THE GEOLOGICAL ANTIQUITY OF 
Flowers and Insects. B:!' J. E. TAYLOR, F.G.S. A plain, 
���r1�:ti����:v��'6t�� t�rt�U�lic\ilif�g.�tl�n�?rwr/fi� invariable correlation between insects and flowers. How they are fossilized. Fossil botany. Geological Evidences of Evolution. Correspondence in the success/on of Animal and Vegetable life. Flowers necessary to Insects, and, Insects necessary to· Flowers Insects and Plants in tbe Devonian, the Switzerland Lias the English Stonesfield Slate, the Tertiary Strata, the 'Coal Measures, a Greenlandt and other fnrmations. A Pecu .. liar Aspect of Evolution. Contained in SCIENTIFIC AMERICAN SUPPLEMENT No. 120. Price 10 cents. To be had at this office and of all newsdealers. 

dles. S. C. HILLS, 78 Chambers St. N. Y. 

BI G PAY to sell our Rubber Printing Stamps. Samples 
free. Taylor Bros. & Co., Cleveland. O. 

RISDON'S IMPROVED 
(JAVEA'J'S, COPYRIGH'('S, TRADE 

;iR��a���te!! ;!!e�tH��� Messrs. Munn ::!�i�!�n�:�;;" with the publica· 
nial Exposition the best results at all stages tion of the SCIENTIFIC AMERICAN, continne to examine 
of gate. Send for circular to Improvements, and to act as Solicitors of Patents for 

T. H. RISDON & CO., Inventors. 
Mt. Holly, N. J. In this line of bnsiness they have had OVER THIRTY 

Manufacturers of MILL DU(JHINERY. YEARS' EXPERIENCE, and now have unequaled facilities 

BOGARDUS' PATENT UNlVERRAL ECCEN� for the preparati�n of Paten� Dr.awings, SpeCifications, 
TRIC MILLS"':'For grinding Bones, Ores Sand Old' and the ProsecntIOn of ApplIcatIOns for Patents in the 

CrUCibles, Fire Clay, Guanos, Oil Cake, Feed, Corn,! United States Canada and Foreign Conntries Messrs 
�0[c�s�n<b�3:et T8�c��cgut�n;li'X!e���rA��:fOstR�y�:: I Munn & Co. �Iso atte;d to the preparation of oaveats: 
ePc., and w�atever ,cannot be ground bfi oth�r mills. TradeMark Regnlations Copyrights for Books Labels 
f6'W:JoW:���M§6w�e::�c���gr fi,as]lM1"ck1n&.lit Reissues, Assignments , �nd Reports on Infrin�ement� 
DUS, corner of White and Elm Sts., New York. of Patents. All business intrusted to them is done 

LACKERS' VARNISHES, WHITE SHELLAC. 
W. ZINSSER & co., 197 William St., N. Y. 

MANUFACTURERS' SUPPLY STORE. 
A�ents for U. S. Salicylic Acid Works. 

NEW ROAD LOC OM OTIVE S, B Y  
Marshall, SODS & Co. General description and one engraving. SUPPLEMENT No. �6. lD cents. 

���i��aih�e�aW�eI��l1�{!ls����s, i�i�8:���l?J�t��I and Paper Calendar Rollers, Drilling, Planing, Moulding and Sawing Stone. J.DICKINSON, 64 Nassau St., N. Y. 

with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing fnrther information about Patenis md bow 
to procure them; directions concerning Trade Marks. 
Copyrights, Designs, Patents, Appeals, Reismes, In
fringements, Assignments, Rejected Cases. Hints on 
tbe Sale of Patents, etc. 

Foreign Patents.-We also send, free of charge, a 
Synopsis oflo'oreign Patent Laws. showing the cost and 
method of securing patents in all tile principal coun· 
tries of the world. American inventors shonld bear in 
mind that, as a general rule, any invention that is valn
able to the patentee in this country is worth eqnally as 
much in England and some other foreign conntries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secnre to an inventor the ex
clusive monopoly to his discovery among abont ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are sl1ch that patents can be ob· 
tained abroad by onr citizens almost as easily as at 
home. The expense to apply for an English patent is 

THE FLOW OF METALS. BY DAVID $75; German, $100; French, $100; Belgian, $100; Cana-TOWNSEND. Valuable experiments, with ten engrav-
:.nfro�

norRfe"t�\�gE��ro�liFfg�c�n p1!t��ns�r;s�ife"ri': it�� dian, $50. 
etc., of Plate. Lines of Least Resistance, etc. Puncli- Copies 0/ Patents.-Persons desiring any patent 
ing with and across the grain. Practical Applications. issued from 1836 to November 26, 1867, can be supplied 
�1n�i��u�roC:���FWo t-:'i,.'i.�"�X t�?:�M��E:idNgf with official copies at reasonable cost, the price de
all newsdealers. pending npon the extent of drawings /lnd length of 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Greatly Reduced. 
• 7000 in successful operation. 

rINE NEW l' Alt!PIIIoE'l' rOi 1877 
Sent free to those;nl,,,,.,,ot,,rl 

James Leffel & Co., 
Springfield, O. 

109 Liberty St., N. Y. City. 

PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers, 

�:!��\�:Sre��������:�ri���s ��e�h�ecseC���Ti�rJOl� 
ERICAN and ScIENTIFIC AMERICAN SUPP:{..EMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this _paper. Heavy board sides i inscription 
.. SC'lENTIFIC� AMERICAN ," in gilt. Necessary for 
ev ery one who wishes to pre serve tJie paper. 

specificatIOns. 
Any patent issued since November 27,1867, at which 

time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. I 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 bonnd 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a nsefnl hand book of refer
ence for everybody. Price 25 cents, mailed free. 

Address 

Address 
,,",T THE" Scientific American" is printed with CHAS. IIU..... ..... & CO., ENEU JOHNSON & CO. 'S INK. Tenth and Lom-
Publillhers 8oIEN!rIFIO AMERICA.N. bard Sts., Philadelphia, and 59 Gold St., New York. 
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