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THE TANITE CO.� 

. S'l'ROUDSBURG, P.A. EM'ERY WHEELS AND C'RINDERS • . GEO. PLACE, 121 Chambers St., New 1'ork Agent. 

ROCK DRILLING MACHINES 
AND 

AGEI'ITS WANTED FOR A NEWWORK-THE COM­
plete BusIness Register. Great Inducements to Intelli­gent men. H.W. PAMPHILON,Publ'r,30Bond St.,N.Y. XII :J: Q '0' :J: � po 4. :J: J."'T or IS • 

AIR COMPRESSORS, MANUF�CTUREO BY BURlEIGHROCKORlll CO 
SEND rOR PAMPHLET. FITCHBURG WlASS. 

Steel Castings, The finest and most durable paints in the world for structural purposes. Send for Samples and References. I 
- � 0 0 F:J: N" G- I 

THE GEOLOGICAL ANTIQUITY OF 
From li to 10,000 Ibs. weight true to pattern, sound and SOlid, of unequaled strength, toughness and durability. An Invaluabfe substitute for forgings or cast-Iron re-

.A. IS :B E IS or - IS , Flowers and Insects. By J. E. TAYLOR, F.G.S. A plain 
with white jlre-proof coaUng for steep or fiat roofs, the only reliable substitute for tin. compr�hensive. review of the subject, bring1llg forward 
Boiler Coverings, Ste�m Packing, Sheathing Felts, Roof Paints, Fire.Proof Paints, Coatin�s, ����ii�1�tr�����Tati�:;ts�e�t�nSlfi".��¥:tr:��ntow�::'� 

a�i't��ilM��1�(M.t-�'j1'l�As�t��t06g���1"y�'iff�� Cements, etc. I' How they are fossilized. Fossil botany. Geological 
All these materials are prepared ready for use, and can be easily applied b'l any one. We guarantee the quali- Evidences of Evolution. COrre"rendenCe in the succes­

tyof our goods to be second to none In the world From 15 to 25 per cent. 0 customary outlays can be saved by I sion of Animal and Vegetable Ii e. Flowers nece.sar;-LINA STREET, PHILADELPHIA. PA. 
their use. . '  ��!n�ri�fs �::dt��Sf>�t.:o::i'aC:,s:g:;y s�:'��=3 d:'�"t�: HUB-TURNING MACHINE. Illustrated circular free. Samples, Illustrate" Pamphlets, PrlCe-I;ist .... etc., sent free. Liberal inducements to dealers and large con- English Stonesfield Slate the Tertiary Strata the Coai HUGO LUEBBEN, Sheboygan, Wis. sumers. Send for Samples and Reauced PrlCe-LIst. Measures, a Greenland, and other formations.' A Pecu-

AGENCY FOR EXPORT. THE UNDER- H W JOHNS M'F'G CO 87 Maiden Lane New York. 1';iEt:6'1�
t
sg�p1f������0.1°4'�in��ICt,:'losg!�rs:IFig 

signed, now retired from business after a thirty-years' • • ., , be had at this office and of all newsdealers. 
experience In the export trade to South America, West Indies, Cuba and Europe, wishes to devote his time I PUNCHING DROP HAMMERS AND DIES. FOR CutBrassGears, 1st free. Grant,lM Beverly St., Boston. exclu .. velyto the agency of some reputable manufac- working Metals &c HARTFORD 

STEAM BOILER 
tUringconcern, in order to push its interes ta in the ex- The STILES & PARKER PRESS CO., SHEPARD'S CELEBRA'l'ED mifi'i�ral���R �:.:t�i*�w1Jr�ferences. WM. _P:....,.R:.,E-..:S..,:S...:E:.S..:..:.. ____ M _Id_ d_l _et_ o_wn�, _C_on_n_.___ $�O Smw Cutting Foot Lathe. 

EVERY MAN 
HIS OWN 
PRINTER! 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills, Smut Ma­chines, packers, Mill Pioks .. Water Wheels, Pulleys, and Gearing, specially adaptea to Flour Mills: . Send for catalogue. 

J. T. NOYE & SON, Bnff.'llo, N. Y. 

CAMERON 
Steam Pum,ps 

For Mines, Blast Furnaces. Roiling 
Mills, Oil Refineries, Boiler 

Feeders� &C. 
For lllustrated Cataloglle and ReduceaPrlc� LlBtsend to 
Works, Foot Eaa, 23d St., New York. 

BAl}:.rI�;'OT POWER MA-

JAPANESE ART MANUFACTURES. I By Christopher Dresser, Ph.D.�tc. Paper read before !l���; Soolety of Arts. The Japanese rotter at Work. CUrious 
mode of Making Scarfs. How the Japanese Print on Cloth. Japanese Process for Silk Ornamentation. Japan-

W'.i��'iisM�����:�d fci'b\e::S 
13 Dllferent machines With which 

in miscellaneous work can compete as to QUALITY AND 
PRICE with steam power manufac­
turing; also Amateurs' supplies . MACHINES SENT ON TRIAL. ���:e:��hoIJo� n��In':����a. ���s o';;"am���i 

����t�%.V��"il�U.sfr�r:.�d ��cDg:J'r��r�e t:g3��� 
Work. The Love and Pursuit of the Beautif� in Japan. 
A very entertaining, Instruotive, and comprehensive 
PItPI¥'. Contained In SCIENTIFIC AMERICAN SUPPLE­MJlNTNo.111i. PrioelOcents. To be had at this office 

Say where you read this, and send for oatalogue and prIces. 
W. F. & JOHN BARNES, 

Rockford, Winnebago Co .• m. 
An assortment of and of all newsdealers. 

WOOD-WORKING MACHINERY 
BUY THE BIGELOW ENGINE 3 TO I made by Richards, London & Kelley (dissolved); also, a 

. ' .  ' number of first-class MACHINE TOOLS nearly as � horse-power. chel!pest good engme made , also yacht good as new) of Philadelphia construotlon, on�and and eDgines and bOats . Send for ciroulars: for sale. For list or Inspeotion of machines and estl­E. H. GOODWIN & CO., 38 OlIver St., Boston. I mates, apply at the workS of JOHN RICHARDS & CO. 
RISDON'S IMPROVED 22d and Wood Sts., Philadelphia, manufaoturers of . Standard Gauges ana other Implements. 

TURBINE WATER WIIEEL 
test of Turbines at Centen­iit"L�fXi:.o�litlc�n :th�i�� �\�:��ltB at all stages 

'J.1. H. RISDON & CO., 
. ' Mt. Holly, N. J. 

Jlanufaetnrers of MILL MUmNERY. 

Bound Volumes 
OF TlIE 

Scien tine American. 

Vols. of the Old Series contain one 
year's numbers, and the New Se­
rtes sIx months. 

MANUF ACTURE OF BESSEMER STEEL 
and t;lteel Ralls as pnrsued at the works of Messrs. 
Brown. Bayley & Dixon, Sheffield. By C. B. HOLLAND. 
tn�

a
§�:�lt:�1t�'fe�r'Wl!� Rt'refiIJt�I�:��\'h�

h
Il1i�'1o� 

th�e���a��uR�
n
�",[;�f�e t��t��

g
�or:ia�lf'Xi:��eEgf � orking, Improved Manu'lacture of Steel Ralls. Con­tained In SCIENTIFIC AMERICAN SUPPLEME:S-T,. No. 

124. PrIce 10 cents. To be had at this office and of all 
newsdealers. 

BURR MILLS. 
Forthe best Vertical and H",,",on-
�"Jr�y�c�lo��[,ig �lfi��'t.'hdMIlilfi Machinery. address the Manufac­
turer and Patentee. 

C. C. PHILLIPS, 
4048 Girard A venue, 

PHILADELPHIA. 

FRIEDMANN', PATENT 
INJECTORS and EJECTORS 

Are the Most Re lable and Economloal 

BOILER FEEDERS 
The books wlil be sent by express on reoelpt of prIce. And Water Conveyors 

Address aU commllIliClitions to IN EXISTENCE. 
JOHNp�g�1;�ri'3, New YOl'k. 

MANUFACTURED EXCLUSIVELY BY 

i!�s!�?�u�Ee �!����: w�!te��nYr�� 
NAT· H 4lw & yg!I.Y F US, 

Ings, on Punohlng through thIck Illates. Evidences of Also Patent Oi lers. and Lubricators. a Flow of Metai. Effect of Flow on pim
. 
ensions, Density, I Send for Catalogue etc., of Plate. Lines of Least ReSIstance, etc. Punoh- • 

1ng With and aoross the grain. Practloal Applications. 
Contained in SCIENTIFIC AMERICAN. SUPPLEMENT No. "Th 1876 I· t " 119. Price 10 cents. To be had at thIs office and of e · . nuec or all newsdealers. } . • 

MACHINISTS' TOOLS. 
NEW AND IMPROVED P ATTERNSo 

Send for n<uv Illustrated catalogue. 
La. thes, Pla.ners, Drills, &0. 

NEW HAVEN IUA.NUFAC·I'URING co., 
.New·Ilaven, Conn. 

ESTABLISHED 18«. 

JOSEPH C. TODD, 
(Formerly of Todd & Ralferty),ENGINEER and MAClIIN­
[ST. Flax, Hemp, Jute, Rope

l 
Oakum, and Bagging 

Machinery, Steam Engines, Bo lers, etc. I also manu­
facture Baner's New Portable Engine of 1877, of one 
horse power. complete for $125; can be seen Inoperatton 
at my store. I Will furnish speoificatlons and �sti,,!ates 
for all kinds of machinery. Send for descrlptlve OIrCU­
lar and price. Address 

. 3. (J.TODD, 

Simple, Durable, and Reliable. ReqUIres no special 
valves. Send for illustrated circular. 

WlU. SELLERS & CO •• Phila. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Greatly Beduc8d. 
7000 in successful operation. 

I'INE NEW' l'AldPllLH ron 
Sent free to those ;nt"r,,.t.,d.' 

Ja.mes Leffel & Co., 
Springfield, O. 

&<19 Liberty St., N. Y. City. 

Shafts, Pulleys, Han[ers, Etc. Full assortment in store for immediate de!1very. 
WM. eELLERS & CO., 

79 Liberty Street, New York. 

N O M E N C LA T Uf{E O F  BUILDING 
EMERY AND CORUNDUM WHEELS, '����A�'in.S:?::R*��'d·E��1.i ���':N Rwr����: 
for Grinding and Surfaolng Metals and other materials. I A 'paper read before the American Soolety of Civil En­
By ARTHUR H. BATEMAN, F. C. 8 . . A paper read before alneers. An exhaustIve article on Stone Cutting and 
tile Soelety·of.Art&,�LoBdon. FUes,Chisels,�Grlndstones, Masonry, various Metllods of Dressln , and Tools 
Comllosition Qf Emery, .where f

.
ound, Quality, Specific employed, with 34 illustrations. 19 TooTs, illnstrated, Gravity, and Hardn�ss, Manufacture of toe wheel.!!, Em- wtth.Dlmen.lons and How. to Make. Squared Quarry'­

ery powder,_Buffing, Polishing. Cutting Power, (]orun. faeed, Pltohed-face. and Drafted Stones. Rubble, cut, 
dum. The Juagneslan or Union Wheel, the Tanlte, the P.,b.ted, and Crandalled Stones, etc.· Axeji or Pean Northampton, the Vulcanite, the Climax, tbe Vitrified, Hammered and Patent Hammered Stones. Bush a porous wheel With central water snpply. FIfty uses. Hammered and Rubbed Stones. Diamond Panels. 
enumerated to whIch the wheels are put. for Metals, Rubble, Squared Stone, Range, Random and Ashlar Stone, T'eeth, Mlllboard, Wood, Agate, and Bri"k. �ow Masl'llrY,3I !1lustr(ttjons In all, with practioal Instrue. 
to mount a wheel. How to hold the work, and dIrectIOns I tlons. Contained m SOIENTIFIC AMERICAN SUPPLE­
for various olasses of work. DIscussion and questions MENT NO. 113. Price 10 oents. To be had at thIs 
proposed and answered. Contahied in SCIENTIFIC office and of aU newBcrealers. 

c 10 Barclay St., New Tor):, or Paterson, N. J. 

AMERIOAN SUPPLEMENT, No. 12�. Price 10 cen�. To 
be had at this office and of all newsdealers. 

LACKERS' URNISIIES, WHITE SHELLAC. 
W. �I�SSER & co., 19'- William St., N. Y. 

MANUFACTURERS' SUPPLY STORE .. ' 
AlI'ents :for U. S. Salicylic Acid Works. 

... N!�fiPe�Elnc�!!!��oe���o����er 
_ alven. Estimates given on all kinds <Jf Mill 
""Machinery. .' 

O. J. BOLLINGER, York, Penn. 

Inspection & Insurance 
COMPANY. 

Po R T LAN DeE MEN T, W. B. FRANKLIN V. Fres't. 1. �.ALLEN, Prest 

ROMAN & KEENE'S. For WalkS, Cisterns. Founda- 1. ll. PIERCE. Sec y. 
�io�!�bI8Sc�l����t41��ar��tYJ�sd:fJ����:: etc. 

-

S. L. MERCHANT & CO., 53 B roadway , New York. Steam Eng-lnes, Boilers 
ICE· HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With dlreotlons for construction. Four 
engravings. SUPPLEMENT No. �9. Price, 10 cents. 

. TO ADVERTISERSr=,aJ1"i 
do any newspaper advertising, the THIRD EDITION of 
AVER & SON'S MANUAL �Jt.!fJ;,�f''f��I'��J!l �t?·P&v�8°it c0:.fr!��e circulatIOn, and advertlsing rates of several �housand newepapers'in the United Stat'as and Canada, ttlJ-d contains more information of value to an advertisel' than can be found in any other publication. All lis 8 have been carefully revised, and where practicable prices have been reduced. The special offers are numerous and un usually advantageous. Be sure to 
:���J�i�:. be���:ts�n��g�: AvuIln �

w
SO�: ADvERTISING AGENTS, Tim .. BUilding, PhiladelphIA. 

NEW ROAD LO COM O T IVE S, B Y  
Marshali, Sons & Co. General description and one en-
graving. SUPPLEMENT No. �6. 10 cents. . 

U P RIG H TOR I L t.-S gl���[:: 
H.SICK FORD Cin(,/17l?I7/;'fJ. 

AND cmCULAR SAWMILLS. 
Speoial induoement. on Boi1ere 10 ::�D: :'U:;rl.li� .��om 10 
Prompt shipments. SPeotaltT� 
Send tor catalogue. 

Erie ��l��a!!;ork8. 
45 Courtlandt St .• N. Y. 

A L C 0 H 0 LIS .M. AN INTERESTING 
Paper upon the Relations of Intemperance and Life In­surance. The average Risks and Expectancy of Life of 
�rl:f.r�f1'i�1�r;d sg��r:d�itR'3:;:ou;�y:I���� 
tardingthe Clroulatlon. Alcohol OxIdized in t'lie Sysiem. InsomnIa, Congestion' of the Lun!!"s, Deterioration of 
Structure Calculus, and Liver Diseases as results of Liquor. Extended Medical Testlm<Jny .. ContaIned In SCIENTIFIC AMERICAN SUPPLEMENT,No. 12�. Price 
10 cents. To be had at this office and of all newsjiealers. 

CA VEA.'.l'S, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with�tbe pnblica­

BOGARDUS' PATENT UNIVERRAL ECCEN- tion of the SCIENTIFIC AlIIERICAN, continue to examine 
.TRIG MILLS-For J,rinding B.ones, ore� San<tc Old Improvements, and to act as Solicitors of Patents for 

&��lbi�� JJb� ��facco�a���'ir,�·��e'safi�?'Ro°o��: ,Inventors. 
Spioes,· Colfee, Cocoanut} Flaxse�, Asbestos, Mica, I' In this line of bnsinessthey have had OVER THmT� eto., and whatever cannot be grouna by other milts; . 
Also for palntsMPrinters' Inks, Paste Blaoking etc., YEARS' EXPERIENCE, and now have unequaledfacl.lUles JOHN W. THO SON, successor to JAMES BO(jAR- I for the preparation of Patent Drawings Specifications DUS, oorner of White and Ehu Sts., New York. I . , , 

--=�--==c:-=-----c--=,-------,::-=-- i llnd the Prosecution of Applications for Patents in the 
THE PHONOGRAPH AND ITS FUT"GRE i Unitt-od States, Canada, and Foreign Countries. Messrs. BY THOMAS A. EDISON. The instrument and Its Ae. ' M & C Is tt d t th . t" f lJ tlon. Durabilltl: Dnplioatlon, and Postal 'rransmisslon 1 unn o. a 0 a en 0 e prepara IOn 0 aveats, 

�1.��g
n
��':f,i'I,�i'le":-W;�rn�:'jf:��efs'l5'g::���%����� ! �e Mark �gulations, Copyrights for Books, Labels, 

and Dfctatlon; Literature; Eduoation; Law' Music; I RelSsues, AssIgIlments, and Reports on Infringements 
Oratory, etc. Applloation to Musical Boxes .... Toys, and I of Patents. All business intrusted to them is done Clocks. Telegraphy of the Future; the rhonograph . � 
and Telephone combined. Being a most interesting and WIth special care and promptness, on very moderate 
valuable paper by the author and Inventor of the Phon- I terms 
�r:C�E���'!.��o.C:f�tin'f,�i� il,c�!'i.i��I%��:�8Aa� We 'send free of charge, on application, a pamphlet 
this offioe and of aU newsdealers. containing further information ahout Patents and how 

Domestic SemI-Portable. Engine, 
2 and � horse power, and 

to procure 'them; directions concerning' Trade Marks, 
Conyrights, Designs, Patents, Appeals, Reissues, In· 
fringements, Assignments, Rej cted Cases, Hints on 

The Peerless Portable Steam Engine, the Sale of Patents, etc. 
for Agricultnral and other purposes, FOTeign Patents.-We also send,free Q/' charge, a 

from'6 to 10 horse power. .. Synopsis of Fo�eign Patent Laws, showing the cost and 
Not.hillg cheap bnt the prl�e. Send for. method'of secnring patents in all the principal coun. deSCrIptIve catalogue and prlCe list to ' I tries of the world. American inventors should bear in 

F. F. &. !. B. LANDIS, U'flrs\.... mind that, as a general rule, any invention that is v

.

alu-
eberry St., Lancaster, Pa. able to the patentee in this country is worth eqqally as 

THE �TELEPHONE BY R M FERGU-i much in England and some other Ioreign countries. 
SON, F.R.B.· Read before the Royal Scottish Soolety of: Five patents-emhracing Canadian, English, German, 
A

�1i':iS';�iO�lns�����i��'d��1�h ���r YtP,i:l:'lti�::).:y Ms� I Fre�ch, and Belgian-:vill �ecure to an inventor the ex­
fory .. o¥'the .¥elephQne. Th.e Rels Telephone. Bell's . I CIUSIVe. mon,?poly to hIS dlS�overy among about ONE 
:�rod:�dul�:n��f:�gg��;, p';'�'{iI:��e l'e::I�':.s t�'k,��: HUNDR�D . AND FIFTY MILLIONS o.f .the m<lSt intelligent 
ment. Theo� the· Telephone. Molecnlar Vibrati<>ns , people In the world. The faClhtles of business and 
��;,,���I�e";' For��fT��ra�� OU&�t. J:d"'tii �&�i:r� I steam communication are snch that patents can be 01>­
TIFmAMERICA.N SUPPLEMENTNo.120. Prlce10cents. i tained abroad by our citizens almost as easily as at 
'li,0 f�e h:��� �::m��r�

e 
a 
a��I�

f t�I\�:'f:.���::' ott�e I home. The exp�ense to apply for an English patent is 
Phon0FvaPh. The Practical Uses of the Instrument in $75; German, $100; French, $100; Belgian, $100; {)ana-
�:;� bo":E��:.r��e ��'iitiO��t' ��; bv.,oi��Ulr{PI1�� dian, $50. 
and preserved to all time. Usefulness of too Phono- Copies of Patents.-Persons desiring any patent 
f��P��n���,!lJI,�d:iri'�;r�:��sF��!�:�rs. Price of issned from 183.6 to November 26. 1867, can be supplied 

WOODWORTH SURFACE PLANERS, $125 .. Planers and Matchers, $850. S. C. HILLS, 78 Chambers StreElt. New York. 

I<JE AT $1.00 PER TON. 

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

Q,� CARY &. rY1 DEN � 
STEEL WIRE OfGY-oESCRIPTION @Jcy U 
234 W.29.sT. EV£RV &sTE£LSPRINGS. NEWYORKCITY 

PERFECT 

NEWSPAPER FILE 

with official copies at reasonable cost, the price. de­
pending upon the extent of drawings and length of 
specificatIOns. 

Any patent issued since Novemher 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 copyof theclabns of any patent issued since 1836 
will he furnished for $1. 

When ordering copies, please to remit for the �ame 
as above, and state name of patentee, title of inven­
tion, and date of patent. 

A pamphlet, contaiuing full directions . for obtaining 
United States patents sent free. A handsomely hound 
Reference Book, gilt edges, contains :140 pages 'and 
tIl!Wy engravings and tahles impO�ant Jo: every pai­
efitee and mechariic, and is a useful hand booK ofnlfer­
ence for everybody. PriCe'25 cents, mailed fre�,-

. . Address 
m
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e
l":.��g:�� I' 

1'4UNN & co., � 
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