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BAIRD'S 

FOR PRACTICAL MF�. 
Ournewand enlarged CATALOGUl<:OF PRACTICAL ANI) 

��'E��\�[�, ����� �6IrIWT������:}��\���g8gT�o�O�:J WOOI,II:N MA :,\UFA:'TUU,E, 4to j Catalogue of a choice collection of PHACTIC.-\L. SCIENTIFIC, and ECONOMIC BOOKS, 4to: List of Books on STJ<�Al\l AND THE STEAM 
:i��Iii�t ��Cf�p6;t�n�B��fi�E�:il��r��i:'g�������� AL8, STRENGTH OF MA'l'EHIALS. CHEMICAL AXALYSIS. ASSA TING. etc .. 4to; List of Books on MINING, MINING MACHINIi�RY. COAl" etc., 4to ; two Cataloll'ues of Books and Pamphlets on SOCIAl, SCIENCE, POLITICAL Ecoxo. 
MY, BAl'\'KS. I-'OI'l'LATION, PAUPERISM, and kindred subjects j a Catalogue of recent additions to our stock of PHACTICAL SCIENTIFIC AND 'l'IWHXICAL BOOKS j as well as a List of LEADING BOOKS on M ETAL MI�ING, METALLUHGY, MINERALOGY, ASSAYING, AND CHEMI­CAL ANALYSIS, sent free to 9,ny one who will forward his address. 

HENRY CAREY BAIRD & CO .. Industrial Publishers. Booksellers. and Importers. 81U W ALN UT STREET, PHILADELPHIA. 

WESTON DYNAMO-HECTRIC MACHINE CO, 
Li���.h�rc�S f�rald[t�tiOt�l����fll](�J[;l�rpJ�j:'fja��'l'(,�r,:� 
�Ei:;;I,:i B:il' !��I�O lli:/�{U��Ei\e &f���:�L'�?��.� Rt.'t';D & BARTON ; HALL, EI,TON. & .Co.; BWHARDSON, BOY"TO,", & CO.; WM. H. JAOKSON & CO,; STANLEY WOI-tKS; ROGI<:RS CUTLERY CO.; CRAS. ROGERS BROS.; ltJDWARD MILLER CO.; MITCH1<:LL, VANCE & Co.; NOR­WALK LOCK CO.; HAYDE�, GERI?, & UO.; DO.MESTTC SKWTNGMACHINm Co ; EBI<;RHARD FABER: Jos. DIXON CRUCIBLE CO.; MUMFORD & HA�SONi FAGAN & SON, and over 700 others. Outfits for NICKEL� SILVER, BRONZE, Plating. etc. The twa highest CENTENNIAL Aw ARDS, and the CJl:N'l'ENNIAI, GOLD M ]f;DAL of Ameri­can Institute. and Paris. 1878. I'rices, $1 50 to $500. 

CONDIT,HANSON &VAN WINKLE 
SoleAgents JVEW.ARK,N.J:' -, 
New York Olilce, 9� and 94 I.iberty St. English Agency, 18 Caroline St" Birmingham, England. 

NEW YORK BELTINC AND PACK INC COMpfYu 
The Ol<1est and Largest Mannfactnrers of the 01'iginal 

SOLXD 'VULC.A..NXTE 

EMERY UTHEELSo 
All other Idn(l� hnirations and Infel·iol·. Our name is stamped in full upon all our standard BELTING. PACKING. and HO�E. 

Address NEW YORI .. BELTING AN n l'ACI{lN(� CO .. JOHN H. CHEEVJUt, 'l'l'ea.. N E\V YORK. 

W ANTED, AGENTS. 
We want agents to sell the world renowned 'Vii son Os­cillaling !Shuttle �ewin2' Mac hine", in unoccupied territory, to whom we are prepared to offer extraordinary inducements whereby: from one to six thousand dollars a year can be made. Thel'e never was a better time to engage in the sale of sewingmachines,as all the machines made in the past twenty years are wearing out, and must be replaced. For terms and further particulars, address WILSON SEWING MACHINE CO .. CHICAGO. ILL. 

Bookwalter Ell[ille, 
Compact. Suhstantial. Econom­ical, and easily managed; guar­anteed to work well and give . full power claimed. Engine and 
:ro���� i?u���t�t��,CI�ri��e GI�V; 
Friffo01sE POWER ........ $240 00 
��:: :: :::::::: ��8 � 
W Put on cars at Springfield. O. JAMES LEFFEL & CO" 
or 110 Liberty �r.��e�or'k�iO. 

The attention of Architects, Engineers. and Builders is called to thV.:itb1l'ill?itiU.rii'l.�8);,:rOUght 
It is helieved that. were owners fully aware of the small difference in cost which now exists between iron and wood. the former, in many cases, would be adopted, thereby saving insurance. and avoiding all risk of vnte,r-
r:n����o=�r��i�����t��e�ge A��h�t:ct���i� �<!.�: and Builders. on application. 
$ 7 7 7 A YEAR and expenses to agents. Outfit Free. Address P. O. VICKERY, Augusta. Maine. 

B. W. PAYNE & SONS, CORNING, N. Y. 
ES .... _""-ULY.:J3[:B:n :1.840. 

Patent Spark-Arresting En· 
gines,mounted and on skids. Vertical Engines with wro't boilers. Eureka Safety pow· ers with Sectional boilers­
can't be exploded. All with Automatic Cut·Otfs. 

150 to $2,000. for Circular. State where you saw this. 

ROCK BREAKERS & ORE CRUSHERS. 
(THE "BLAKE" STYLE.) This machine has for twenty ;1:ears stood the TEST. and found to he the best one made for breaking all kinds of hard and brlttle substances. such as ORES. QUARTZ. EMERY. etc .• etc. Mr. S. L. Marsden. for the past twenty years connected with the manufacture of this machine, superintends its manufacture. FARREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn. 

THE STRONG. 

125 

ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 

IRON REVOLVERS J PERFECTL Y BA LANCED 
IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manuf'rs, 

CONNERSVILLE, IND. 

G \ 6 Cortlandt St., } S. S. TOWNSEND, en. Agt., I 8 Dey Street, NEW 
WM. COOKE, Seiling Agt., 6 Cortlandt Street, YORK. 
JAS. BEGGS & CO., Selling Agts., 8 Dey Street, 

.... SEND FOR PRICED CATALOGUE. - " ---
CORRUGATED AND (;lUMPED IIWN A 

REED 

SPARE THE CRO'l'ON AND SAVE 'J'H�; (;U1>T. 

Driven or Tube Wells 

ERICSSON'S NEW MOTOR. 
ERICSSON'S STEAM PUMPS. �1�te.",!�'iI'rel��;. SWEEP8TAKES, WITH THE ELLIS ��il��s. jn�Spe�ra� Patent Journal Box. The best Planer and Matcher ever HENRY R. WORTHINGTON, N G I . P . E . �39 Bl'O;39V�,h�'ei St.,�. \::�f": 1t1;;. Boston . OW a urIC UIllDlll[ ll[lllO, sizes,4 to40 H. P. rs&djepl�rDn�nf4 2<fni.Dwklg,eij 61i�. t\�Vg:" ��Wr�l �'.� ���.: Others on appll- $350. Beading. Arbor. and Head, extra,$20. Sash. Door, 

� I! t Io n .  A 1 so and Blind Machinery a specialty. Send for descriptive JOlntless s1 earn catalogue to Rowley & Hermance, Williamsport, Pa. THE WORTHINGTO� PUMPIXG ENG1NES FOR WATER FOR 
rrs�;pf:�$�:lI&\,W�te�?�����i8far[0ri:.�n-Condensing. DWELLINGS AND COUNTRY SEATS. kettles and ma- I ._ 

f:'in�'lo �':'tr�: WORTHINGTON STEAM PUMPS of all sizes andforall Simplest, cheapest, and most economical pumping engine Sons & Co., Buffa' lo,N. Y. p�i��s below those of. any �i£lii¥���tit5i8
i

:cii�it� other steam pump In c. H. D EI.AMATER & co., Proprietors, 
CIVIl. MECHANICAl., AND MINING EN­GINEERING at the Rensselae}' Polytechnic 
r�"l.��:i�a.T'i?�tNte;';' ?e�Jd�:Ue�'!,�e��w[.sC%1:'� the market. No. 10 Cortlandt street, New York, N. Y. 

TE L E P H ,0 N E lY.?J:V I��l,t 
Register for 1880 contains a list of the graduates for the past 54 years, with their positions A also, course of study, requirements, eXIJjrt�6t1rr.A(h[i:"lNE, Director. WATER METERS. On. METEUS. 

Circulars free. HOLCOMB & CO .• Mallet Creek. Ohio. 
BIBB'S 

<'JiALTir2otEl 
FIRE-PLACE HEA'TERS 

VENTILA nON. - PARTIES 
���m�g����mhg:;-d'1��0�1��cF�� {l'�� gra1�:' t�iege�� See SCI. AM., Jan. 81, 1880, or send for circulars. 

HAVING 

To warm tipper and lower rooms. 
The handsomest, most economical 

L. J. Wing or Simonds Mfg. Co., 50 Clijf St., New York. 
Coal Stoves in the world. 
B. C. BIBB &< 60N 

Foundry Office and Saiesrooms, 
39 and 41 I�ight Street, 

Baltimore, Md. MARBLEJZEll SLATE MANTELS. 
fr.?Send/or Circulars. 

NEW SYS�MS OF IRON BRIDGES.-Sketch ofthe rapid improvements that have been made during the last twenty years in the construction of iron bridges, and a review of some of the more valuable features which characterize the Jatest systems. The imposing works of American engineers. The Kuilen-
Pe'iifz�ri�r.e �o�g�:,�dSYS����e �i:-/h�l�\�e !�sf��� 

THE 
Eclipse Engine 
Furnishes steam power for an Agrl.cultural purposes. Drivina 
Saw Mills, and for every use where a first-class and 
���i��l lr�r_i��s�s 

Bridge recently built over the Elbe, near :Ifiesa, Saxony. lllush'ated with three figures of combined curved and 
�������I3i1ir�ib���ssg�I}���E�:,nNOSl3�ini>�i�� 
10 cen ts. To be had at this office and from all news­dealers. 

AUMI] 
STEAM PUMPS, 

FOR EVERY DUTY. 
:oIHEl',\ ItO'S CEI.EBltA'I'ED 

�)o Screw Cutting Foot Lathe. 
Foot and Power Lathes. Drill Presses. Scrolls,Circular and .Band Saws, Saw 
.A ttachments. Chucks, Mandrels, Twist Drills. Dogs. Calipers. etc. Send for catalogue of outfits for amateurs or artisans. 

H . ... SUEI'AltD &; CO., 
381, 333,335. & 337 West Front Street, Cincinnati, Ohio. 

VALLEY MACHINE CO., 
EASTHAMPTON, MASS. 

"to �-s 8. � Iron Sheaves. Ph os- fo��;aRxn������� f' JoSl:;, 2 phor Bronze Self.. A r bl t I 00 [i:CfJ J � ,,� Lubricating Bush- orp��c�ea B8rla:�se 6 ��! ;�4 
Pulley Blocks. The "Burgess" 

� s.. I X � 3- ings . P EN}.1IEI�D pipes, elbows, and 
P f tl S th Th hI S d Z "' I �� BLO CK W O RKS. valves. Easill, ap-PI' on U I 00 orourr u eaSOllP I .. M, Iron W'ou,h' P&tont Iron Sh,.., LOCk Box 99. I.ock- red efficien and U lJlJ J , � J lJ Strapped Block. Iron Block. SteelRollerBusb�d. port, N. Y. rn�xpensive. Burge::;s 

rUT THIN LUMBER" RECENT ADVANCES IN PHOTo�.����%[hi,P:n���fJ�� 1I • • I GRA,PHY.':"By Callt. Abnel'. F.R.S. A rec.ent lecture I Ave .. Phlla., I a. 
Manufactured by our Patent Board Cutting Machines, before the Lo,!don t;oClety of Arts. recapulatlp.g the new ---..� and Seasoning Presses. Erocesses and lmprovements tha.t have been lntroduced 
Prollouuce.l the only Perfect Cut Lumber!! .j�� t:.:i:{i�g:b��%,;;����,:"�g� lrse ����:g/.e:�� 

M A HOC ANY , �\���n:l!.�;� �ti'�t��agl.� ;lih�fn��fble:h�tiUlirfg� Rosewood. Satinw0'1 Walnut. Ash. Red Cedar. Cherrr, cL the photo film. Platinum pictures. Ferrous oxalate 
£�:s,P����S,\da\?d S , ��a v����;�. Walnut, etc., etc., In �g���e�f p�016 P���i'itg�fph����;��c;irngDat��:[�o�i:' Send for catalogue and price lists. Seeing by photography. Discussion by the Society of '1-------------- ---"-" 

GEO. 'V. READ & CO., Arts. Contained i� SCIENTtFIC AM""ICAN sgPPLE-186to200Lewis,Bt. foot 5th and 6th Sts. New York. MENT, No. �37. Prlce lOcents. To be had at thlS office 
Pond's Tools • 

, and f rom.all newsdealers. 
, 

THE HOLLY SYSTEM FOR HEATING-cities and villages, under the Holly Patents. is In prac· tical operation in many places. For economy, comfort, and convenience, js Buperior to any other principlo. 
t�nSj�fl';��OC�%�?��t!��.f.?f1:'�, ¥."o"c�����gt 

[C'I,D,P' 6�[i)(I'Ii''.J.{fTll�ANOCLAY RETORT,S ALL SH�. 
If �I't([:., LQu�"�rJ". 7BORGNER & 0 BRIEN.�" 

23 � ST, ABOVE RAGE, PHILADELPHIA.. 

JOHNR.'-VHITLEY&CO. European Representatives of American Houses. with First:class Agents in the principal industrial and agricul­tural centers and cities in Europe. London, 7' Poultry, E. C. Paris.8 Place Vendome. Terms on application� J. R. W. & Co. purchase Paris goods on commission at shippers' discounts. 
STOP ORCANS, 

SUB BAS S ��f 0�;,.fd':.np
l
i65� Pianos, l\!il�5 and upwards. sent on trial. Catalogue 

free. Address D.ANI.EJ� F. BEATTY, Washington, N. J. 

Ene,lne Lathes, Plan"r .. , Drills, &c. 

DAVID W. POND, Worcester, Mass. 
The 

G������e!l�f�v�:�)�!��!t�?ency 121 Chamhers and lOS Reade Streets, New York. 

Furnace Hoist. 

BLAKE'S CHALLENCE" ROCK BREAKER .. 
Patented November 18, IS79. 

For Macadam Road making, Ballasting of Railroads, Crushing Ores, use of Iron Furnaces, etc. R�idly superSedi':Fc our oWer styles of Blake Crusher on account of ItS superior stre�� _.Diei-
r.:��i��as:t'lJ�'t� s�=J'l�����tt�t A���icaln �':.�tft�1�g Corporations. Cities, an owns. 

BLAKE CU.USH.Elt CO., Sole :Makers, �ew Haven, Conn. 

© 1880 SCIENTIFIC AMERICAN. INC 

CAVEATS, COPYRIGH'J'S, LABEL 
REGISJ'RA'J'ION, E I·C. 

Messrs. Munn & Co .• in connection with the publica­
tion of the SCIENTIFIC AMERICAN. continne to examine 
Improvements, and tc, act ae Solicitors of Patents for 
Inventors. 

In this line of busines. they have had OVER THIRTY 
YEARS' EXPERIENOE, and now have unequaled facilities 
fOI thE Preparation of Patent Drawings, SpeCifications, 
and the Prosecution of Appltcations for Patents in the 
United States. Canada. and Foreign Countries, Messrs. 
Munn & Co, also attend to the preparation of Caveats, 
Registration of Labels. Copyrights for Books, Labels, 
Reissues. Assignments. and Reports on Infringements 
of Patent.. All business intrusted to them is done 
with 8pecial care and promptness, on very moderate 
terms 

We send, free of charge. on application, a pamphlet 
containing further information about Patents. and how 
to procure them; directions concerning Labels, Copy. 
rights. Designs. Patents. Appeals, Reissues, Infringe­
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foreiyn Pate'lts.-We also send ,free oj charge, a 
Synopsis 01 Foreigli 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 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 
peol'll' in tbe world. The facilities of business and 
steam communication are such that patents can be ob· 
tained abroad by oar citizens almost as easily aR at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana­
dIan. $50. 

Copies of Patents.-Persons desiring any patent 
issued from 1836 to November 20, 1866, can be supplied 
with official copies at reasonable cost, the price de_ 
pending upon the extent of drawings and length 01 
specifications. 

Any patent issuerl since November 20, 1866, 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 
wili be furnished fot $1. 

When ordering copies. please to remit for the same 
as above. and state Dame 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 
Referellce Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat. 
entee and mechanic, and is a usefttl handbook of refer· 
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 
3'1 Park Ro-w, Ne-w York. 

BRANCH OFFICE-Corner Of jI' and 7th Streds, 
Warkingtoo, D. C. 
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