
(uside l�afle, each iU!iiertion •• - 75 cents a Jine. Back Page, each insertion ••• !H.OO a line. (About eignt words to a line.) 
Fingraving8 may head adverti8ement8 at the same rate 

per tine, by measurement, as the letter pre88. Adver
ti8ements mU8t be received at publication ojfice a8 early 
a8 Thur8day morning to appear in next '88ue. 

A RA RE CHANCE. The proprietor of a well-established nine-column weekly paper, with agood job office, located in a hand-
�'it��e:�l�lde l��a:o��Jfnsefietgi�u:si;bl����i� a�� bargain, for cash. It contains" Potter" Country Cylinder and .. Peerless " Quarto-Medium Job Presses, both in perfect order, neitlier of which has been in use over one year and a half i good paper and card cutters; large 
�uantity of Roman and the latest styles of Job Type, all ust as good as new. A really good bargain for any one tending to go into the �bIlShin� business. For full 
W[;�g�����, ��c;,rri'£i�t�'{EN��I�'AM"i��<';'�' Sparta, 

--------------�-------------------

Mill Stones and Corn Mills. We  make Burr Millstones P ortable Mills, Smut Machines, Packers, Mill Picks, Water Wheels, Pulleys, and Gearing, specially adapt,eu to Flour MillS. Send for catalogue . 
J. 'I'. NOYE & SON, Buffalo , N. Y. 

Roots' Positive Blast Blower. 

P. H. Be F. M. :ROOTS, M'£'rs, Connersville, Incl. 
s. s. TOWNSEND, Cen. Agt., }6 CortlandtSt. 
COOKE & BECCS, Sell'g Agts., NEW YORK. 

WSEND FOR PRICED CATALOGUE. 

Lathes, Planers, Shapers 
!l���;n���� a�� 86'U'L��'\l;Mfill�'f�a��}?ee::ar��w.i�� 

VENUS,_ THE EVENING STAR. AN interesting and valuable paper.' By Camille Flamma _ rion. Containing a resume, in popular form, of the Latest Knowledge concerning this wonderful planet which is nearly of the same size as the earth and only 
!rie����h� �i�l��n�hofs:i�� �i:���� ft�O���rk��1�ug�yt lianey, periods when seen in the daytime its denSity, probable atmosphere, climate, physical features, deduc_ tions concerning life and inhabitants, etc., with one illustration. Contained in SCIENTIFIC AMEIUC!\'N SuP� PLEMENT No. 177. Price 10 cents. To be had at this office and of all newsdealers." The same number also contains a valuable paper by Alfred M. Mayer, on the Measurements of the Waves of Light, with a drawing and description of the mode of using the Spectrometer. 

THE FOSSIL FORESTS OF THE YELLOWSTONE NATIONAL PARK. By W. H. Holmes. A 
i:���bi�st}pfo��n"?clU����\fr�rfg�:���e gll�� above region, 5,500 feet in thickness. JIJustrated by an 
��";£n���, Ig: ���hb��7�6 ftnh��;,s�h����t�\:'e position of the multitudes of ancient forest tree trunks 
rfieg��Ws�i�o�eZfh����� i�;�;tgr�e�fgte��':tf��n:����e cal particulars. Contained in SCIENTIFIC AM r£ltICAN SUPPLEMENT. �o. 180. Price 10cents. To be had at this office and of all newsdealers. 

cJ titufifit �tutti'Ju. 
Park Benjamin's SCiEntific EXDErt OruCE, 

3'- PARK ROW, NEW YORK. 
Designs and Constrncts Special Machinery. 

COLUMBIA BICYCLE. 100 miles in 7 hours. 
Easy to Learn to R ide. An ordinary rider can outstrip the best horse in a day's run over common roads. Send 3 cent. stamp for prICe list and twenty-four page, catalogue. J 
THE POPE MFG. VO., 89 Summer Street, Boston, Mass. 

BAXTER ENGINE FOR SALE. A second·hand lo-ho power bOileI>H'dlfo8. 
SPARE THE CROTON AND SAVE THE CUST. 

Driven or Tube Wells 
furnished to large consumers ot Croton and Ridgewood Water. WM. D, ANDREWS &; BRO., 414 Water St.,N_Y., , wbocontrol the patentforGreen'sAmerican DrivenWell .. J �-- --"" ---"The Standard Thresher of the Vibrator Class." H The Horse 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

W. B. FRANKLIN,V. Pres't. 1. M. ALLEN, Pres't, 
1. B. PIERCE, See'y. 

MILLS For Crushing Bones, Fire Brick,Clay, Phosphates, Hoofs, Horn, also for 
g����1�:a��;aI3�����i::Yr�c���:: 
�J�g:s, 6';:s�an�a�.r��r�ihe�os'i,��i�� ces, Shafting, Pulleys and Machinery in general, Manufactured by WALKER BROS. &; CO., 23rdand WOOd Streets, Philadelphia. 

Power of the Century." .. The IMPORTANT FOR ALL CORPORATIoNS ANlJ 
Xeadi!lg tar'l:c lIingine In the MANF'G CONCERNS. -nuerl�'1il Watch. merlCan ar et. man's Time Detector capable ofaccurately coll-The Three Idols oC the trOlling the motion of a watchman or patrolman at the 

FarlUing Publle. different stations of his beat. Send for circular. 
lists sent free to all who apply by Beware of buymg mfrmgmg Detectors. Illustrated pamphlets and price 

I 
J, E. BlJER�, f· (�. �lox 979, Hoston, Ma�s, 

mail to THE AULTMAN & TAY- ' 
LOR COMPANY, ManSfield, OhiO, 60 Cards-20 Chromo, 10 Mot,to, 30 Ocean Shells, Sno,;,,saying they saw this offer in the! 1!ake,etc.,Nameon,lOo. ChntonBros.Chntonvllle,Ct. SCIENTIFIC AMERICAN. --- -

PARTNER WANTED.-A PRAOTICAL competent to Best locality Address parta, Wls. ------------------------
MACHINISTS' TOOLS ----�-NEW AND IMPROVED PATTERNS. • 

S 
HAFTING, PUllEYS, HANGERS, etc. Send for new Illustrated catalogue. a SJleclalty. Send for Price List to 

Lathes Planers, Drills, &0. _" A. & F. BROWN, 57-61 Lewl'Street, New York. 
NEW HAVEk MANUFAC'('URING co I $10 to $1000 Invested in Wall St. Stocks makes 

New naven, Conn: i f7re�i�I�!��.?e��hi��OkS sent , -----,-------------.:.---- Address BAXTER & CO., Bankers, 17 Wall St., N. Y. 
3 Printing Press , cards labels &c. (Self-inker $5) 18 latjrel' size$ 

or pleasure. young or old. Do your own ad-
prjllt�e���lTc:; li�e;d!rJ:():�� 

Wood·Working Machinery, Such as Woodworth Planing, Tonguing, and Grooving :Machines, Daniel's Planers, Richardson)s Patent Im-
f{eO_s�� te���ne�a��!f��n����i�,te����%\��s. :�a Wood-Workin" Machinery "enerally. Manufactured by Wr\'HERBY, RUGG &; RICHARDSON, 

(Shop formerly oc?gu��n'fR��'1rt "% °&s:rer, Mass. 

EMPIRE THRESHER 
MANUFACTURED A T 

HAGERSTOWN, MD. 
B'I'THEHA5ERSTOW NoSTEAMEN(;fNE&MACHIN£Co 

THE BEST IN THE WORLD. 
SEND FOR CIRCULARS. 

FOOT PREISSES. STILES & PARKER PRESS CO., Middletown, Conn. 
�� THE EMERS ON PATENT INSERl!Q.!Q..l!�MASCUS TEMPEREO $1 00 � s 
�1'rw GOLD PREMIUM SAWS ARE SUPERGEDfNGAllOTHERS�50NSMiroA 

�'S SEND YOUR FUll ADDRESSf,RSAWYERSo.�BOOK (rftE�) TO ��aEAVER FAL�,sk s 

[J ULY 26, 1879. 
TH.B� T ANITE CO., 

STROUDSBURG, FA. 
EMERY WHEELS AND CRINDERS. LONDON-9 St. Andrews st., Holborn Viaduct, E. C. LIVERPOOL-42 The Temple, Dale St. 

, R OCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACTURED BY BURLEICHRoCKORILL CO 
SEND FOR PAMPHLET. FITCH.BURG. MASS. 

STANO CHEAPEST F'OOT POWER 
SCREW CUTTING \ 

ENC1!NE LATImS 
fULLDES ��M.wd�-A/dEBlc�JULY 

ILLUSTRATEO CATALOCUE nnnl�nw & WIGHTMAN 
J75WASHINCTONST BOSTON MASS'. 

AGENT ��E�!U�P RELIABLE, INTELLIGRNT BUSINESS MEN can clear $1,000 to $3,000 yearly in the NEW AGENCY. Entire� new and desirable-pleasant and permanent. Can be carried on in connection 
SUitatiIltfo� ����1 ��g�tng'lge �r!lre�nBt���� agent. 
Address 

J. B. CHAPMAN, 
�o W EST STREET, MADISON, IND. 

CA VEA'J'S, COPYRIGH'J'S, TRADE 
llIARI{S, ETC. 

--------------------------------------------- [ Messrs. Munn & Co., in connection with the publica-

M

1CROSCOPESOi,OPCl'aGIR."e"."pectacles,! mNING UACHINERY En"i"�s Roilers Pomps 't' f th S A r t . Meteorol0gica.llnstrnments, at ,greatly reduced J. j , ..  • I J • J. - , • )' .' l'JU 0 e CIENTIFIC MERIOAN, con lnue 0 examIne 

.. 
prices , sen 

.... 
d 

.... 
three stamp" for Illustrated Cata- , Coal alll� Ore JIgS, Dust Burmn� Apphapces. Drawmgs 

I 
Improvements and to act as Solicitors of Patents for logue. It. & J. DECli, }'hiladelphla, I'll, . �'pd �?��W·�� � ����ml'�dre;:ntt'3'W�£o� ��§.� Inventors. ' 

NF.'V-�-D2n-HAND Ill�;;C;i",�s A 'CD BOILERS CH'EAP Supt. ,  Jeanesville, Luzerne Co., Pa. , In this line of busincss they have had OVER THIRTY' for cash. O. B. GOOOWIN, Oil Vlty, Pa. ICE AT $1.00 PER TON. YEAnS' EXPERIENCE, and now have 1I1/equaled facilities 

The P leT ET A RT I F I C I AL I CE CO,, for the preparation of Patent Drawings, Specifications, l;'lOR ALL KINDS OF MACHINERY-Apply to J' ;; , C. fiLLS, 78 Chambers St., New York. 
RXd�r��:",�tE�,�.R.�,\-;!.?W! 
Beo.rd ... &nOIlBm()()tbfa"eaillfrom20t030d .. yB,Tbe8e 
cUts.refromtheorig",n"I,alldabowa.politiverKult 
from itl ""8. ItworkB like ma.gic .. lid lI&verhila. No 
1'D89ibl�illjur,totb98kin,ea"iIY.Jl]J)i&daDdeO)rt&ill ill 
.m.ct.Pkg.poet·p"id25cw.:Uor5Octs. L.L,SMITR &: CQ.S(lI�A8" \.II, "Bhl�'De, Ill, AU()tbenlW Wltarfeit. 

THE 

Scientific American, Export Edition. 
PUBLISHED MONTHLY. 

The Scientific American, Export Edition, is a 
�����d :����!� Pa'i.'dir:t�';,��ti�:u,i,�gt't1; :e���t�f aJl Progress iu gclence and the Useful Arts throu"hout the World. Each number contains about one hundred 
h(r'f'k��t'�I�K:tI�r�����u�i:re�lgl��t{gu����;c\l'lf : issues of THE SCIENTIFIC AMERICAN, with its splendi� 
engravings and valuable information. Every number has from seventy-five to one hundred new engravings, showing the most recent improvements and advances in Science and the Industrial Arts. (2.) Prices Current, Commercial, Trade, and Manufacturing Announcements of Leading Houses. In connection with these Announcements many of the Princi. pal Articles of American Manufacture are exhibited to the eye of the reader by means of splendid engl'av-
��f:lJ the� ���l�r��!�f t�r�o���l�¥rm�el:t���g Best Tmerican-made Goods, always under the eye of 
��� �:�t�e�er, constantly infiuencing his preferences 

Tlie Scientific American, Export Edition, has a lar�e guaranteed circulatIon in all the prin-
f!P�ls CW:�I::t� �e%e:8ial an�en�� ��r t��b1Ycor��: 
amination by nearly aU U. S. Consuls. Go Into almost any American Commlate in any quarter cf 
t�e f�:i:i�' ::ed J.�e n�.1l,c;�s °tf gf'ii'i%sJ.1�ii;�� tl';iM� 
gt�rs !��e:li�a �ei;f:r��' �ul:'s cg�su?�r"<g'ffic'l:;l� 
to the pages of tli'is Journal. as containing the most re-" cent announcements of the best reliable American Goods and Manufactures. THE SCIENTIFIC AMEHICAN is also on file in the PrinCipal Cafes, Club Rooms, and Exchanges. Among the regular subscribers for THE SCIENTIFIC AMERICAN, Export Edition, are leading 

and tlte Prosecution of Applications for Patents in the 
Room 51, Coal and Ir"�rwxIJ:��� P .O .  Box 3083, N. Y. L niled States, Canada, and Foreign Countries. llressrs. 

Munn & Co. also attend to the preparation of Caveats. 
Trade Mark Regulations, Copyrights for nooks, Labels, J. LLOYD HAIGH, 

THE DRIVEN WELL. 
��U:: :�� ��m�}! l�i:Jl��esulg�r ,¥��inlsd�Mh�� 
AJ11el'ican Driven Well Patent, leased by the year to responsible parties, by 

WM. D. ANDREWS &. BRO., 
NEW YORK. 

I 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 

1 with special 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 Trade Marks. 
Copyrights, Designs, Patents, Appeals, Reismes, In
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Fa"ei!ln Patents.-We also send,free of charge, a 
Synopsis of Foreign 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. 

The 1. L. Mott Iron Works, Five patents-en::braCing Canadian, E�glish, German, 
88 and 90 BEEKMAN ST French, and BelgIan�wlll sucure to an mvelltor the ex-

Manufacturers of ., 

I 
clusive monopoly to his discovery among about ONE 

DElllAR EIST'S PATENT HUNDRED AND FIFTY MILLIONS of the most intelligent WATER CLOSETS. i people in the world. The facilities of business and 
Simple In construction, perfect I steam communication are such that patents can be ob

�ar:J'\?.::: t��r���h�re'it�1Iu�� tained abroad by our citizens almost as. easily as �t way. g , y home. The expense to apply for an Engilsh patent IS ---------------------- $75; German, $100; French, $100; Belgian, $100; Cana-

No Sawdust! N� Planinrr! di�n�:��� of Patents.�Persons desiring any patent 
b ismed from 1836 to November 26,1867, can be supplied 

Thin lumber, 1-16 to Ji inch thick, cut and seasoned by: with official copies at reasonable . cost, the price de
our recently patented machines, equal ifnot superior to 'pendingupon the extent of drawmgs lind length of 
�fte c��:sege�fu�tfi��i�ori�g�' t��ndgb;rrg�\�r;:stt ���� specifications" . . factur�r.s in the countr;y, and giving entire satisfaction. Any patent Issued smce November 27, 1867, at whIch 

fgr��eWg��ca�r�n:e°rifl��\�s�, �nTgte£:, tPrg�t 
U nent il)fiuential persons. Regular files of this PATENTS at A eTION. g�lNBM��J��:;\���::d'tl..i�iS.r.'�:��ti::,e�� 

�� ���:A°'&�org:�osr.��':i:'ler���du���e���K��t;eJt��� time the Patent Office commenced printing t�e .draw
plain, Burls. etc. ings and specifications, may be had by remlttmg to 

GEO. W. READ & CO., this office $1. ' 
pI�§:'Mlif E�8:&�N��:�7Li��t;e�r:�et�'W���0�k.Y. ofloe:x�g��·pub1ication sent from the United States reaches so many readers as THE SCIENTIFIC AMERICAN, 

�o��?�����b��io/��p�U'Yot�'i.�o:;:fl�:'o��h�a��sl.;';e The George Place Machinery Agency ublle. Its pages I!j!'j) so arranged as tG Dermit the pub_ at verllowpnces, Of hirfe and handsome) y 
Machinery of Every Descl'iption. rt '��uta;t�t:::�ln:y:, �n�'�:[���� �Ylyg� 121 Chambers and 103 Reade Streets, New York. are always attractive to forei gn purcbasers. 

---�---------"' --- -------" '''- I THE SCIENTIFIC AMERIOAN� Export EdiLiont already GEARS.-All kinds and sizes. New list. Llghtm"chine enjoys the advertising �atronage of many of the 
M���: models, etc. Geo. B. Grant, 98 Beverly St., Boston, �h�a�:c\afiufg';:;;�1r�'lUv�J;ftinM'E':MI'� .J!8'tN"t 

CURING NEW ORDERS AND EXTENDING TRaDE. 

BYlJOHIiS' �S8£ST05 
Llqnid Paints, Roofing, Boiler Coverings, 
Steam Packing, Sheathings. FlYe Proof Coatings. 

Cements &c. S.ND FOR DESCRIPTIVE PRICE LIST. 
H. w • .JOHNS M'F'C CO. 81 MAtDEK LANE, N.Y. 

If you wish to lincl'ease YOUi' bU!I'iness, try a handsome advertisement for one year. continuously, in THE SCIENTIFIC AMERICAN, Export Edition. Rates, $550 a year for a full page; half page, $300; quarter page, $175; one-eighth pa!l'e. $100. Half-yearly rates in sli���lrs\:'ecJ�t�eriW;:)f�tf:�og-i each month. Single numbers of THE SCIENTIFIC AMERICAN, Export Edition, 50 cents To be had at this office and at aU the news stQres. Subscriptions, pj,ve Dollars a year; sent, post aid, to all parts of the world. 
MUNN & CO., PUBLISHERS, 

37 PARK ROW, NEW YORl,:, 

ISS to 200 Lewis Street, New Yorlr. 

THe: SKINNER � IONARY ENG1Ne:S";"-� PORTASI.E!.::-,rAio1 I.ERS & GOVEFlNOI'\S 
f""TCLASS ItEcoNOM1CAl. SKINNER a..wooo ERIE.PlI. ..;:: SEE JI..I..USTRATEC ADVER.TiSEMENT �;: 

PERFECT 

NEWSPAPER FILE 
m�::Zi��S���a�:� lI�lis. £�� E:�e����t&ei���g;�� and price reduced. �ubscribers to the SCIENTIFIC AMERICAN and SCIENTIFIC AMERICA N SUPPLEMENT 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 
��e��o��J� w1=,��Ctr�s'�r�� tg��ap.fr �cessary for 

Address 
MUNN & CO., Publishers SCIENTIFIC AMERICAN. 

© 1879 SCIENTIFIC AMERICAN, INC 

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

When ordering copies, please to remit for the Bame 
as above, and state name of patentee. title of inven
tion, and date of patent. Apamphlet, 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 useful hand book of refer
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO .. 

• Publishers SCIENTIFIC AMERICAN, 
37 Park Row, New YOl'k. 

BRANCH OFFICE-Corner Q/ F and ttk Streets, 
Washington, D. C. 

'THE" Scientific American" is printed with CHAS. ENEU JOHNSON & CO.'S lliK. Teuth and Lombard Sts., Philadelphia, and 50 Gold fl�" New Yo'k. 
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