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IT PAYS to sell our Rubber Hand Printing Stamps. Terms free. G. A. HARPER & BRO .• Cleveland, O. 

5250 0 
ayear. Agentswantedeverywhere. BUl!lo Ines. strictly legitlmate.Partlculars free AddressJ.WOBTlI '" Co., St.Louis, Mo. 

Wright's Automatic Cut-off Engine, 
SuperIOr in economy, Simplicity, and durability_ to all otlier engines in market. Engines. Boilers and Machin
ery, ne w and second-hand. S"end for ciroular. GEO. M. CLAPP, 206 Broadway, N. Y. 

COMPRESSED AIR PNEUMATIC DIS-
patch System used in Paris. With description and 12 illustrative figures. Contained in SCIE�TIFIC AMERI" CAN 8 (TPPLEMENT, No. �4. Price, 10 cents. 

SPARE TilE CROTON AND SAVE TilE COST. 
Driven or Tube Wells 

$66 a Week in your own town. Terms and $5 outfit free. H. HALLET'!' & CO .. Portland Maine. 

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

$eitntifie �mtrielltt. 349 

NOTICE TO INVENTORS • 
All who have patents to dispose of address EUROPEAN AND UNITED STATES PATENT EXCHANGE, P. O. Box Z801. ZOO Broadway, N. Y. 

EUREKA LATHES, 
$9.00 and $11.00. 

WORK FOR ALL In their own localiti� canvassing for the Fireside 
��s�!�rfn r:m.'W':.'i!ld, ':lfl ii��gf��Kro!,�r/r';,':. Big Commissions to A£ents. Terms and Outfit Free. AdmessP. O. VICKERY, Augusta, Maine. 

65 r:le�t¥.�u�tt��S'L�6�d')'l\.m:'J8:; ���t���m�' 

$12 a da y at home. Agents wanted. Outfit and 
. terms free. TRUE", CO .. Augusta, Maine. 

The HOAD LE V 
PORTABLE STEAM ENGINE. 

WITH AUT OM ATI CAL CUT-OFF REGULATOR 
AND BALANCED VALVE:. 

THE BEST;�MOST ECONOMICAL ENGINE MADE 
SEND FDA' C/RCl/LAR. 

TheJ.C.HDADLEY CO. LAWRENCE. MASS. 
�T�TE WH:"��OU_ sAW ��'-- � "'-. 

PATENTS AT 

AUCTION. 
THE DRIVEN WELL, 

��ll� :gg �,,'m�r l�i:����esu�g�r �t�inlstR,YM,�� American Driven Well Patent, leased by the year to responsible parties, by 
WM. D. ANDREWS & BRO., 

NEW YORK. 

The 
G��!hq�efl�F;vro�g��r�!X!�ency 

121 Chambers and 103 Reade Streets, New York. 
MACHINISTS' PATTERN LETTERS in great variety. V ANDERBURGH, WELLS & CO., Printers' Warehouse, 
18 Dutch Street, New York, corner Fulton. (Up-stairs.) 

V I N E C A R How made in 10 hours, 
• from Cider, Wine, or 

�����'}�i. 'Si,tto;,t s��l�Mfd',g:ras��me paper, and ad-

Wood-Working Machinery, 
Such as Woodworth Planing, Tongueing and Grooving l\1a Chine� Daniel's Planers, Richardson\s Patent 1m· 
f{i.�� ��gfne:;:��iW�'orW���rffg M��til���J'g�ne� rally. Manu�1r�Jl'iD'\l'Jy. RU GG If, RICHARDSON 26 BaliS burIStreet. Worcester,Mass. (Shop formerly occupied bv . BALL &_C�O�.�) __ _ 

A Golden opportunity. Every Agent 
in the country should sub

scribe at once for the Agents' Journal. A handsomely bound 24 page Journal devoted to their interest. A knowledge of what it contains will render it indispens .. able to you; it is brim full of Spicy and Interesting 
�it�iflr'::��';�t ��:� Wl'J'�r!::r�E��<;lJ o����t ��v. 

SA LES WANTEPMg��a;r,���,�to�.uSAURY 

MEN SlZ5"nEALERs. Sampl" FREE. -
Send 3c. stamp to insure answer'CIGARS M. FOSTER & CO., CfNClNN .. TJ. O. 

Regular Monthly Sales the first week of each month, 
by George W. Keeler, Auctioneer. at his'salE�sroomB, 
53 Liberty Street, N. Y. For terms, etc., address The 
New I'ork Patent Exchange, Room 11, 55 Liberty Street. 

EAGLE FOOT LATHES, 

Send for circular of Lathes, Air Pistols, Revolvers, and Air Rifies. 
JOHN P. LOVELL & 80N!'l. 

ROSTON, MASS. 

A Superior Quality of 
SCREW BOLTS, 

Lag Screws, Tap Bolts, 
Set Screws, Bolt Ends, Turn Buckles, &c. 

Manufactured by 
SAMUEL HALL'S SON, 

Established :t8a9. 229 W.l0th Street, N. Y. 

Jaker Rotary Pressure Blower, 
(FORCED BLAST) 

Warranted superior to any 
other. 

WILBRAHAM BROS, 
2318 Frankford A.ve. 

PHILADELPHIA. 
prices April 20th. Small Engine Lathes Laundry Machinery and the Nonpareil WashSlide Rests. Tools. etc. Also Scroll and I ing Machin� manufactured by Oakley & Keating, 40 
�����i�� s�.;;.t��c8:£:��u���do�i��s • �ri'r1:�g��i�S fU;';iS��a�lfi8���:o���,i'c:�gJt��tes 

fil lmprovement in style. Reduction In 

. for Amateurs or Artisans. 
WM. L. CHASE & CO., The �atjollill Pf'trOlf'llm f�a8 Co. 

. 95 & 97 Libertv St .. New York. rr�ri.e J��g�\iJ�°'iJ�rf��� :�� ��R�gr: lsuf�e fi:,�� &�� Gas. and much more brilliant, at half cost. Will furnish 
IMPORTANT FOR ALL CORPORATIONS AND works for Cities, Towns, Manufacturin

f
, CorBomtions; 

MANr? CONCERNS.-Ruerk's Watch- ��soa;;'O':li�ler����l�r r.,'i:'c\'lsf��dcii�uTI;�� G�g�nu: man's I lIne Detector. capable of accurately con_ CLAPP Geneml Agent for states of New York and New 
�'i\j!����f�tea'flg���foli: 6"e�tf.h�:�d %rcl�g�fa�� "t the Jers ey. :loo Broadway, New York. 
J.E.RUEKK,P.O. R()x(179, Roston,Mas!! $ $20 d h Sa I th $5 N. B.-'l'he suit against Imhaeuser& Co., of New York, 5 to Der ayat ome. mp es wor 
was decided in my favor, June 10 1874. A fine was free. STINSON & CO .. Port�d. Me. 
assessed �ainst them Nov. 11�876, for selling contrary 
'3��: �k'iigi�� t�:; rii�u�';tente�arsb���� �t�S�� cording to law. 

KNIGHT'S AMERICAN MECHANICAL DICTIONARY 
SOI,D ONLY BY SUBSCRIPTION.-Experienced agents wanted in every State. Send for book of instructions describi� the work, and explaining how to 
seUlt .  M:b�6r� Mt�fN8l1'��gg�r.,�·s, 13 Astor Place, New York. 

LIGHT CAS TIN G S ��i��
e
�J'�����

l
l; GRAY IRON Galvanized. 

We make a specialty of light. work. LIVINGSTON & CO., Iron Founders, Pittsburgh. Pa. 
H. R. W ORTHINGTON, 239 BROADWAY. 

�!;'f�J�;:��?�k"E!a!'ne�f1Fo;�����t��'k��n"d I refers to 100 stations w tere fhey are in daw, use. Also 
��r;:;te�io��ffr�.ort��les�ii�'i'I��g'i�ER��el:%VJ�� 
PLEMENT. January 2:th, 1877. Prices largely reduced 
July 1st. 1877. 
JOHAN.KOOPMANS&CO., OF A MSTER-
DAM (Netherlands), beg to inform the pu bUc in I!'eneral, Messrs. Munn & Co., in connection with the publica' L. SMITH HOBART, President. JOHN C. MOSS, Superintendent. ' and American manufacturers in particular. that they 

A t· t . I have established a wholesale business for American tion of the ScrENTIFIO ME RICAN, con inue 0 examme R ELI E F P L ATE IS aserntitaCltel.Sv' ebsotohffsOervtehreailr 0mwannUafcaCcOtuunrl.tnganCdonascertnhse l!nePtrhee-Impro'\'ements, and to act as Solicitors of Patents for 
,For Newspaper, Book, and Catalogue Illustrations, Engraved in Type-metal, by a new Photo-Chemical United States. Manufacturers desirous of making their 

'�v::�:�ine of business they have aad OVER THIRTY' Method, from all kinds of Prints. Pen Drawings, Original Designs, Photographs, &c. , much cheaper f����f:����:t��� �o�����s���!� ;ng��fa16��2,:'�';j 
YEARS' EXPERIENCE, and now have unequaled facilities than Wood-cuts. These plates have a perfectly smooth printing surface, and the lines are as deep, as even, E��c\'s�u��f�;.l����l���'gstr�l,iyti'Jre�:��O�t.���ui.their 
for the preparation of Patent Drawings, Specifications, and as sharp as they could possibly be cut by hand. We guarantee that they will print satisfactorily on wet 
and the ProseCJltjon of Applications for Patents in the or dry paper, and on any press where type or wood-cuts can be so printed. Electrotypes may be made from them' United States, Canada, and Foreign Cou?tries. Messrs. in the usual way. 
Trade Mark Regulations, Copyrights for Books, Labels, l Our Plates are now used by the principcil publishers and manufaoturers in every state in the Union. 

'W"E EN�MEL ioFINE JET B LACKevery varietyofturned woodwork 
p.rtS' of m achontry:casting's;!in wa"e and .ther ,"etal 
..... kENAMELEDJETGOODS.inw •• d or metal, made I. order 
BMERICAN ENAMELCO.\1WARREN STPROVIDENCE. R • •  

Munn & Co. also attend to the preparatlOn of Caveats, 
I Reissues, Assignments, and Reports on Infringements SEND STAMP FOR ILLUSTRATED CIRCULAR. Please saywhereyou saw this. S d H d M' of Patents. All business intrusted to them is done I econ - an lcroscones. 
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pecial care and promptness, on very moderate ' 

I. PAT E N T MIN E. R A L WOO L. Beck's, Crouch's, Ross', Nachet's Hartnack's, �ent-
mayer' s and other makers, from 25 to 50 per cent. 

below the catalogue prices. We send free of charge, on application, a pamphlet, : Incombustible. The best non-conductor. Cheap enough Glass slips and thin glass covers for mounting objects, containin� further information a bout PatetlLS and how I I for lining frame houses. Send for circular. at reduced price. Send for the list. � . , . ! • A. D. ELBERS, ES W QUEEN & CO 0 TICIANS to procnre them; dll'eCtlOns concernmg Trade Marks, THE UNION IRON M::'LLS, Plttsbnrgh, Pa., Manu- i P. O. Box 4461. 26% Broadway, N. Y. JAM . 924CheBtnut sf.. Philadelphia. Copyrights, Designs, Patents, Appeals, Reissnes, In- facturers of improved wrought iron Beams and, 
f· t A' t8 R J' t d C H' t Girders (patentedl. Lathes Planers Shapers rmgemen s, sSlgnmen , e ec e ases, m s On 

I The great fall which has taken place in the prices of . , , the Sale of Patents, etc. �Wi�dp���"llMWf��,��'it���s�s�ocg�l�t'i:'ec;�oe� Drills, Bolt IlIHI Gear Cutters, Mmin�Machines. 
};'Ol'eian Patents.-We also send, free of charge, a cial attention of Engineers, Architects, and Builders to i1'1�'l5.P,'1f����l!, *,.aj.e to order. 

E. GOUL & EBER-
Synopsis' of Foreign Patent Laws, showing the cost and �:u�g,���?�� �d��!����e �� ��e;t��iflgo�i��r )fgg� 
method of securing patents 11). all the principal co un· OfSectiOuS--Which will be sent on application to those 
tries of the world. American inventors should bear in ' �'i:f�md'l��ihld'6t1iIXl}jli!ve 8�:£tt'l��'b:'l'tlt� No Sawdn�t! No Planin[! miDd that as a general rule, any invention that is valu- : cost of Insurance avoided,and the serious losses and in-

1 
' . .  . th 'terruption to business caused by fire; these and like con- 50 PER CENT OF WOOD SAVED 

M E N 
WANTED. Sal"'y "'" P'" month. YEA R L Y To B. few men to sell cur goods t() 
DEALERS. TRA.VELING EXPENIIB8 (JON'rnA.t:-T 

u. s. TEA lMl'O�TiNG CO�OlJ
E
��r:!tth Street, CINCINNATI, 01lJO. 

AGuNmS WANTED. I'.J 1 For l1articulars address 
WII,SON SEWING MACHINE CO., 

New Or�;:n:,rt':i�way, New YOl'k6�mlgO, Ill. 
Or San Francisco, Cal. ab e to the patentee 11). thIS country IS wor equally as , siderations fully just.ify any additional first cost. It is • • 

much in England and some other foreign conntries'l b�lieved, tha� were ow,:,ers fully aware of the small,1 The lumber as manufactured by our recently patented Pond's Tools, . . C d' E t· h G dlll'erence whI Ch now eXIsts between the use of WOOd-I Cutting Machines and Seasoning Presses is fully equal ' FIve patents-e�bracm.g ana lan, �g IS 1 erman, I and Iron that inmanycas�s thel�tterwould be adopted. if not superior, to that sawed and planed We liave ; French and BelgIan-wIll secure to an llwentor the ex- I We shall \iepleasedto �urmsh estimates for ail theBeams I in stock or will cut to order as desired Walnut Ma- I Enolne Lathe!! Plan.,rs Drills &c ' .  complete, for any spe Cific structure, sothatthe diJlerence h a ' Spanish Ceda Whitewood etc' of anl thick � , , , . 
clusive monopoly to his dIscovery among about ONE in cost may at once be ascertained. Address ; ��s nlrom 1-16to % in�h at prices that"canno be a;: I Send for Catalogue. DAVID W. POND, Successor to 
HUl/DRED AND FIFTY MILLIONS of the most intelligent: CARNEGIE, BROS. & CO., Pittsburgh. Pa, : .proached outside of our establishment. It needs but LUCIUS W. POND. Worcester, ITlas ... 

I . h Id Th fin' f b '  d ' , lone trial of our lumber to remove all prejudice against I' 
-------peop e 11). t e wor . e ac 1 les 0 usmess an T 0 � AN l! F A I) � U R E R S. - T q L ET IN cut wood, as the boards as manufactured by us, have all .. Indispensable to the Library. Olergyman, sceam communication are such that patents can be ob· PhIladelphIa, blllidmg 9Ox200 fee\. Wlil be fi�ted the merits we claim fodhemJ"being fully equal to sawed' La ryer Physioian Editor Teaoher ctudent 

t.;ined abroad  by our citizens almost as easily as at fJ'n:":�� 7d.r:�..o��:�p�y�a�IP\i'i:ult responsIble wood. QEO. W. READ & Cu., 186 to 201J Lewis St., N.Y . . anJ aU' of any oaUing in life who de;'re knowl� 
home. The expense to apply for an English patent is 

sell a First-Class PianD 
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edge." 
$75; Gerrran, $100; French, $100; BelgIan, $100; Cana- cheaper than any other 

ENCYCLOPlEllIA BRITANNICA, dian, $50. house in America. Have no 
, 

Copies 0 f Patents .-Persons desiring any patent ��MiL'I�� 5A� O����1�� 
���e���:ll� 6p�:s ��v::���:!i;8�:'s�a�h�e

p
s
r��t�:d �����. 5:�� fu�rr�ri�1

5 .;;e':,"�; Wheu the�t�ii��i�n�8.r��,'��{K,J;��Ci�dre8s I Ninth Edi ti on. --Americ an R eprin t. 
expense. Illustrated Circular £DW'IN ALDLN'S ADAVGEERNTIOSINy,G . This great work is beyond comparison superior In its pending upon the extent of drawings and length of Free� gi ving full particulars, and names of over 2,000 I LA i el���r���f:tgu1��:���ir�eC���c�I�t��:�l:��jla:nd�r�:: spe Cifications. 

I 
Bankers, Merchants and Families using our Pianos 174 ELM STREET, CINCINNATI, O. inal thinkers and writers of the present and of the 

Any patent issued since November 2'1, 1867, at which in every State and Territory. Address, 
Bend fo�!it�����e'_�i!:::t::��xai�%��on free. P�iS issue is the Ninth revision in a space of over one time the Patent Office commenced printing the draw- U. S. PIANO CO., 810 Broadway, N. Y. 

hundred years since Its inception, and this reprint, a 
ings and specificatfons, luay be had by remitting to We have the best Imitation Gold Watch in t he Market for Trauing: Purposes. Tho �g��ien �feJKJitg!i1��riSo1;:t�:£t��hd ���t���sfo:o�� this office $1. metal is a compOSiti ob�:toJ.�hdegre�ri��li't a�ffi����lio rJ:�l;»ti�ltf k����c�, �l�� ever offered to the American people. 

A copy of the Claims of any patent issued since 1836 b �. . The articles are written in a most attractive style, ceptby ac hemlcal test, amI His .... he eBtsu�tltutefor and the quantity of matter in each volume is one-will be furnished for $1. ��i!�c1:�'B��t�l�t�fi>;�J1:IJ��of ���l�� ��ll�ifti':�'iJ'e"�;t�ls�me than in any other Cyclopredia 
When ordering copies, please to remit for the same l�UaR��.:r���'���E�HP: ;'4C�siPSef;�n� rrhe work contains thousands of Engravings on Steel 

as above, and state name of patentee, title of inven- $150 to $200. It sells and trades readily, [or and Wood, and is printed from entirely new type made 
tion, and date of patent . from $60 to $100, and if you wish a. watch (or your own ex&r�i�Y :�rc�inprised in twenty-one Imperial octavo 

A pamphlet, containing full directions for obtaining �:����ema��ee��bfld o�ci t:k�b��'th�����etgfo��el�r� volumes, six of which are now ready, and the succeed-
United States patents, sent free. A handsomely bound each with an elegant Chain attach- ing volumes will be issued at the rate of three a year. 

ed.- They are used on Rmlroads, Steamers, and. in p - I tra cloth bl-ndl-n� f'" 00 Reference Book, gilt edges, contains 140 pages and •. , [ 1 d h I h t l'lce pel' vo ., ex �...... . . . ,�. • 
� is req·����, ����'���e:�e�!n�f sl�t��:ct101��e W�c���det��r: In balf Turkey Morocco, extra.............. ".00. many engraving'S and tables important to every pat- by Mail or Express, on receipt of $12, to any part of tho 

entee and mechanic, and is a u�eful hand book of refer- ������'i��r li :r�l����\��;. c'�h�8:����:t������ d:�r:� ence for everybody. Price 25 cents, mailed free, ��J�v:J�YC:8�$�r;ei���'el���e��eC�:�:ct�a:e��Jl� p��� Address 0 I W� sell the Watch and Chain for $12) sent by Mall in a XUNN & C " Reg-istered Package, post· paid} to any Post Oflice tn the 
Publishers SCIENTIFIC AMERICAN. 

S,), Park Row, N. Y. 
BRANCn OFFICJJJ-Cr:trner of F ana 7th, Streeti, 

Waakington, D. C. 

United States. 
We Sell the Watch without the Chain for 1110. 

J. BRIDE & CO. 
�IN'rON fi,oA�Ji1, .� NO, 11 Ji11�1I'r1I S'ri:ilJil'r,' Nilvr 1011" 

© 1877 SCIENTIFIC AMERICAN, INC 

�olge�����'f.¥:Ei�t�gg specimens of pages, cuts, full-page illustrations, list of contributors, etc., will be mailed gratiS to applicants. 
J. M. STODDART & CO., Publ1s1.ers, 

')'Z3 Chestnut Street, Philadelphia. 
H. H! KEY. Publ1she.-. 

3g9Jq N!" �I lZq �f!,�dway,�, Y. 
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