
Insjde PIt2'e, each inlilel'tion - - - ,,:> cents a line. Back Page, each insertion - - - $1.00 a line. (About eigllt words to a line.) 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver­
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Mill Stones and Corn Mills. We make Burr MilIstones Portable Mills. Smut Ma­chines, Packers. Mill Picks. \Vater Wheels, Pulleys a and Gearing, specially adapted to F'lour Mil1s. Sen for catalogue. 
J. T. NOY E & SON. Bnffalo, N. Y. 

Working Models 
!'tt�lj,ierimentaIJ���:i&r:� 8�'ir�0�t.���� :0 

M
ICRoscOP ES. Opera Glasses. Sl'ectacles, MeteorOlOgicallnstrumentsl at jfreatly reducea f�';,':. l�:n� t.tejH;t�'fl,sp1"'il���Y:'1��l>� 

VALVE REFITTIN G MACHINES. ALL USERS OF GLOBE VAT,VES SHOULD HAVE ONE. GRISCOM & CO., POTTSVILLE, PENN. 
I CHALLENGE THE WORLD to produce an ointment that will cure moreills than the Golden Healing Ointment manufactured by J. L. Beattie. Patent rights for sale 8� J:"Il'll�TIE. of Pueblo. Colo. 

VENUS, THE EVENING STAR. AN Interesting and valuable paper. By Camille Flamma_ rion. Containing a resume, in gopular form, of the 
�t�tt iB���';l:��e t������i��e t a!S t������tu�rfdaonrii� twenty- six millions of miles distant from us. Including an account of the phases of Venus, its remarkabJe bril­liancy, periods when seen in the daytime, its density, 
fi�0�sa�1����gISJ':1rfe c�:::datrnIf!¥r�:ls�e:�ci.�e�ia��u;� illustration. Contained in SCIENTIFIC AMERICAN Sup­PLEMENT No. 177. Price 10 cents. To be had at this office and of all newsdealers. The same number also 
�!'!:����e����ll'h.l"W'a"v�� :rl�[g'ht�il\\,y:r d�i'W\�: and description of the mode of using the Spectrometer. 

PATENT 

$cieutifit �tutricau. 
Park Benjamin'S Scientific EIDert Office, 

37 PARK ROW, N EW YORK. Examinesand reports on novelty and value of invent'ns. 
Columbia Bicycle, 

A practical road machine. The ve­locipede of 1870 is no more to be com­pared with the present Ilicycle than a spavined donkey with a blooded horse. Send  3c. stamp for 2t-page illus. cat., with full Information. THE POP E M'F'G CO., 
89 Summer Street, Boston, Mass. 

SCIENTIFIC AMERICAN SUPPLEMENT. Any desired back number of the SCIENTIFIO AMERICAN SUPPLEMENT can be had at this office for 10 cents. May 
��i'�� �:�7�:te�re�Jrmu'h()g�,o��y]li�1i'e:�d news-

37 Park Row, New York. 
$10 to $1000 Invested in Wall St. Stocks makes fortunes ey�ry month . . Books sent free explalmng everythmg. Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 
20 H. P., $250. 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

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

Bookwalter En[ine, Compact, Substantial, Econom­ical, and easily managed j guar­anteed to work well and give full power claimed. Engine and Boiler complete, including Gov­ernor, Pump, etc., at the low 
Erifld'1sE POWER . .... ... $215 00 4% " .. . .  . . .... 2t 500 6)-2 " .. .. ...... 315 00 ar Put on cars at Springfield, O. JAMES LEFFEL & CO .• 

or ltOLiberty �eiNrwe�or��iO. 

THE DRIVEN WELL. 
HEALD, 

., R ELI A B L E " Vertical and Horizontal En­gines, with Water's Governor, equal to any made in simplici .. 

ty. durability, and efficiency. 
Twenty H. P. Horizontal, $250. Twenty·five H. P.Vertical, $300. [ For illustrated Circular. ad-dre�s 

& Town and County privileges for making Driven 
sn.,CO .CO'! Wells and selling Licenses under th9 established BaldWInSVIlle, N. Y. American Driven Well Patent leased by the year 
---------------------- to responsible parties, by , 

Wood-Working Machinery, WM. D. ANDREWS & BRO., 
Such as Woodworth Planing, TongUing, and Grooving ::35 BROADW AY, N�W YORK. 
Machines, Daniel's Planers, Richardson's Patent 1m-Wt?-Si� �nc��ne�a�!�\��n�op��it1te::��%\��s, ��a Wood-workiWrr,l:l'ilWil'¥, ft'tJ'63';VRi�li'rn,rta�'rr*d by 

26 Salis bury Street, Worcester, Mass. (Shop formerly occupied by R. BALL & CO.) 
IMPORTANT FOR ALL CORPORATIONS AND MANF'G CONCERNS. -lluerk'" 'Vale"-
��:��"t��I��i����e:��il1�,";inab�igit��1�:���C?�e different st.ations of his beat. Send for circular. J. E. BUERK, 1'. O. Box 979, Boston, Matis. Beware of buying infringing Detectors. 

THE 
"VICTOR." 

THE B EST 
IN THE WORLD. 
�r�tli�r ���crip�Y6: List to HAGERS­TOWN AGRICUL­TURAL IMPLEM' T ���: M�?SlAlle"'J,��:; • iIIIIliiiIoi� 'IIo".awadvertisement. 

NEW AND 2D-HAND E�GINES AND BOILERS CHEAP for cash. O. B. GOODWIN, Oil City, Pa. 
SAW 

THE 

The 1. L, Mott Iron Works, 
8S and 90 BEEH.MAN ST., ManufactUrers of D Ell1ARE!S'l"lS PATENT 
WATER CLOSETS. Simple in construction, perfect 

0�1r:�:r �����a�e�tu� way. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED P ATTERNB. Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &0. 
NEW HAVEN MANUFACTURING co., 

New Haven, Conn. 

Steam Friction Cranfl, S' t'f' A " E tEd' , Will cMl locomotive In three Glen IIC mencan, xpor Hwn, minutes. Two machines will load or unload 1,000 tons per PUBLISHED MONTHLY. day of coal or ore. The best and chearst. NOB E & �th�Pa. 
Meilhanical Department of Ohio State Uninrslty. Best facilities in the West. Tuition free. Fully equipped Mechanical Laboratory. Address PROF. S. W. ROBINSON, Columbus, Ohio. 

\EMPIRE THRESHER1 
MANUFACTURED A r 

HAGERSTOWN, MD. 
YTH£HAG£RSTOWN8T£AM£NGIN£&MACHINECo 
THE BESTIN THE WORLD. 

SEND FOR OlRCULAAS. 
The George Place Machinery Agency 

Machinery of Evel'Y Description. 121 Chambers and 103 Reade Streets, New York. 
$ 7 7 7 A YEAR and exp�nses to agents. Outfit Free. Address P. O. VICKERY; Augusta, Maine. 

BW-JOHIIS' �S8£S"05 
LIqnld Paints, Roofing, Boiler Coverings, 
Steam Packing. Sheathings, Fire Proof Coatings, 

Cements. &c. SEND FOI� DESCRIPTIVE PRICE LIST. 
H. W • .JOHNS M'F'C CO. 87 MAIDEIiLAIIE, N.Y. 

HOWTO REMOVE STAINS AND SPOTS (.om Linen. Cotton, Woolens. and Silk. Being a Table of Specific Directions. showing how to proceed in re­movin1 from each of the above kinds of goods any stains ����\I. Xl�:��������:rv��;fsth, �i'���Y�����'a�}��: 
Xrfz:�f��eI������n R:gst�l�i' ���� :Ul�n�aN�dLl�: 
�a�n!l�i ��ai8�e;:e��idG��:rn�U�t�ta�:, �:�i�f this valUabYe table of directions any �erson. by provid-
��gdfi���a.�!� �!:Jil��fe�n C��f!�:c�e:ngf Uf6�g ate;� goods. and if necessary set up a cleaning shop. This is one vf the most convenient and valuable papers on the subject ever published. Contained in SCIENTIFIC AMERICAN SUPPLEME.n 108. To be had at this office and ot all newsdealers. 

1'1TENT SPARK.ARRESTER. 
8 -H. P. Mounted, $650. 102:: .. ,7050 00' 2.M. P. Eureka, $150. 

, . 4 "  " 250. 
Sen;l/orour Virwars. 6 "  .. 350. B. W .Pa:vne& Sons,CorningJ N. Y. 

'titate 'where lIou Baw thill. 

The Scientific American, EXPOI·t Edition, Is a large and splendid periodical, issued once a month, 
i?���r�s�y:;'"g�r;:'c�n��3�r:���i,'f1��i1.�g�,:�0�{ the World. Each number contains about one h nndred 
In(Ij'ktI,,'!i'�!'lA':Nl�ref:���e:P�Ig-,�tro,:��e';\',:'�U: : issues of 'I'HE SCIEN'lIFIC AME RICAN, with itsSpJendia engravings and valuable info"l'mation. 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 Manu­faoturing Announcements of LeadIng Houses. In con­nection with these Announcements many of the Princi­pal Articles of American Manufacture are exhibited to the eyeof the reader by means of splendid engI'av-b�M::' �,!>������ ']fir�.'l���I�¥1��eU't��d:Ja Best American-made Goods, always under the eye of !�� f;�t���er, constantly influencing his preferences 

The !Scientific American, Expol't Edition. Ims n Inrft{e guaranteed circulatIon in aU the prin­cipal Clties and Commercial Centers of the World. It is regularly received and 1I1ea for public ex­amination by nearly all U. S. Consuls. Go Into almost any American Cons ulate in any quarter of 
t�e !dg�Zi ::'edtt�e n�bJ,'b��s �fgfii'i�sJlk��i;���i[�,�� 
:tJfei-s :,�e�1�ay�e:�fe�n'ii b�ul:es cg�su��l<g'ffic�l� 
���fe:lo"�ri'�e���l.��na£h�s �:tt",!�A�Th�h"A'::.:lc�e� Goods and Manufactures. THE SCIENTIFIO AMEHICAN is also on file in the Principal Cafes, Club Rooms, and Exchanges. Among the regular subscribers for THE SCIENTIFIC AMEU,ICA;<;, Export Edition, are leading 
�gr��eW��k�oJ���ri�n!e°�ri���\��S,' :nn!i�r:�� ���t nent influential persons. Regular flIes of thiS 
���i:t�H��g, i����� �d ��a;f:isf.rf!';�r�� th�e�� of New York. No export publication sent from the United States reaches so many readers as THE SClENTIFIC AMERICAN, Export Edition. It is by far the most splendid, satisfac-
�1p�ga�ut:rJ��:;���rsto���g;!de::fo�����1�:��b: lication, at very low prices, of larfe and handsomely 
�S!IY:�n�£�t��!!:?Jn:y:� En:�n:f��:� �Ylyth a��ls�N����1·1���ci�.f����IJllig��:1��:dy enjoys the advertiSing patronage of many of the 
�h�a���aftu:g%�U��'b����l,l"EfJ5nitE'lMf� �8¥tn�ri! CURING NEW ORDERS AND EXTENDING TRADE. 

If you wish to inc.-ease your bUMiness, try a handsome advertisement for one year, continuously, in � ��I::rTl�;C aAl:,.�r��::j' ::&or� �?i�;. q::it:r page, �175; one-eighth parce. $100. �.llf-yearlY rates in sl\���lrsm,"J'i,'t"oe�t �'ii'J'�lt\, °o'i' each month. 
E�m��'M':�1�so��'fi� �:;:�E�lm� �Jf�eRl�f;;t�f��: 
��:t�J����siul��i�rJF\ig!''ivtr\r. Dollars a year; sent, 

MUNN & CO., PUBLISHERS, 
37 PARK: ROW, NEW YORK. 

SHEET M ETAL DRA WING PRE!'I8ES. STILES & PARKER PRESS CO., Middletown, Conn. 

Address JOHN A. ROEBLING'S SONS Manufactur­ers., Trenton. N. J., or 117 Liberty Street, New York. 
'v heels and Rope for conveying power long distances. Send for circular. 

CARPET BEETLE AND OTHER domestic insect pests. An interesting and instructive paper read by Dr. H. A. Hagen before the Boston Soci-
���tci';y ��t��1 ��t���pef\,"�!'lle��b���fl��'in�a��6::! originally, how it has spread, its destructive habits. and 
l,:,lt:rf�:�e":aro������r�iiv��erg�i�t�;,,'�fb�be� tie, 'Yhst a. de.tructive, and which. although not well known to the_public, is really e'!ually as common as the latter. The Common Flea and ItS rapid increase during the last few years. The recent. increase in the number of Cat Fleas and the annoyance that they have caused housekeepers tu the Eastern States. Fleas in Poland and the remedy against them in that Country. POlish Flea-traps described. The present variet1. of the Hes. 
'r���oWu��3 i���td�ii�fiibufe�t������'J�\� B��n;:rf:s: The home of the Cockroach.and the insect's Immigration westward. The introduction of plants and insects by 
I�Taa%t;'aagh����g6rlr:lflc���g�riit�;g��t�ti�s:;� 
g'r�'1�b \h�r�� t�'i::g: �:est�.;!�rs ;Ir��c�ra��nsw��;lr. the rICe weevIl\ and the asparagus beetle. Contained iN c�c;Jt�"T.f,�Ige t��E:l'tlira �Mi:e�������h �:J;de���s� 

ICE AT $1.00 PER TON. 
The PICTET ARTIFICIAL ICE CO" LIMITED, Room 51, Coal and Iron Exchalli(e, P. O.Box 3083,N. Y. 

THE FORSTER-FIR­
MIN GOLD AND SILVER AMALGAMATING CO:l1P'Y of Norristown, Pa., wUl grant state rights or licenses on easy terms. This s y s t em  
�o�::s �ktc:u::���y ��gid�� 

________ �������A�P�p�ly�aS�abo_v_e_. ________ __ 

PERFECT 

NEWSPAPER FILE 
The Koch Patent FiJe, for preserving newspapers, 

�n���i:��������£st:Il��s��e¥h�e�ec���Ti:i!r�Ol�� ERICAX and SCIENTIFIC AMERICAN" SUPPLEMENT can be supplied for the low price of H.50 by mail, or H.25 at the 
RW8iE�T\�fc!��lbR16rN;" 1fnar�ilr�de�kc����:�t��� every one who wishes to preserve the paper. Address MUNN & CO., Publishers ScIENTIFIO AMERIOAN. 

© 1879 SCIENTIFIC AMERICAN, INC 
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THE T ANITE CO., 

STROUDSBURG, PA. 
EMERY WHEELS AND CRINDERS. LONDON -9 St. Andrews st., Holborn Viaduct.E.C. 

Ll VERPOOL-t2 The Temple, Dale st. 
ROCK DRILLING MACHINES 

AND 0 

AIR COMPRESSORS, 
MANUFACTURED BY BURLEIGHROCKORIlL CO. 
SEND FOR PAMPHLET. FITCHBURG NlASS. 

PATENTED ARTICLES, MACHINES, etc., manufactured in France according to the Laws by the Societe Anony:me pour l'Exploitation de Brevets, 11 Rue de l!'landre, PariS, France. References: Mackay Sewing Machine Association, Boston, Mass. 
Printing Press 
cards 1a bels &e. (Self -inker $5) 181arger size. 

or old. Do your own ad-
of KI=ls.i�.r,t:�l::: 

FORCE OF WIND. HOW TO ESTIMATE 

�¥�.�t'i,c��'r.����efK!h�fn��o¥hlgi:i'i[t;o�a�r�iFl?;l�! lems of the kind, with numerous Formula. Contained in SCIENTlFIC AMERICAN SepPLEME�T No. 109. Price 10 cents. To be had at this office and of all news­dealers. 

THE: SKINNER C'.J:;- 'I'IONARY ENGINES� 
� PORTA6LE�A6Clce:RS &GOVERNOI1.S 

FIRSTCLASS!tEcONCMICAC SKJNNEf1 &WOOO ERJ£.PlI. 
--= SEE lL.L.USTRAT:EC ADVERTiSEMENT � 

LIGHT DRAUGHT, FAST, S T E RN 

�e�\����� b�:��s(ir���1�: l�'l��h��� �p!:a: i':fie� an hour. DeSigned under direction of Col. F. W. Farqu-����: �otk'I�ra�·, I��i�'it� :or�t��l d��\����dPnie�: 
���i. a�rJi:���ub�s tg� v:��tlor �n�l'?l� ����i�e:hl� character of these ruats, their simplicity of construc ... non I roominess, and light draught render them very desirable. especially for shallow waters. Contained in SCIENTIFIC AMERICAN SUPPI,EMENT No. 179. Price 10 cents. To be had at this office and of all news­dealers. � Model Engines. 

Complete sets of 

:-s!! c �r�l���1 S Model steam En!!ineS 11-2In. bore, 3 in. stroke, price, M; �!�� �! ��ea�Anj{����' UJ��i:'lOA"ft�I,i':I�f a�;,�� Tools and Materials. Catalogue Free. GOODNOW & WIGHTMAN, 176 Washington Street, Boston. Mass . 

CAVEA'rs, COPYRIGHTS, TRADE 
MARKS, F.·C. 

Messrs. Munn & Co., in connection with the publica­thn of the SCIENTIFIC AMERICAN, continue to examine Improvements, and to act as Solicitors of Patents for Inventors. In this line of business they ha ve had OVER THIRTY 
YEARS' EXPERIENCE, and now have wwqualed faciliLie, for the preparation of Patent Drawings, Specifications, and the Prosecution of Applications for Patents in the United States, Canada, and Foreign Countries. Messrs. Munn & Co. also attend to the preparation of Caveats. Trade Mark Regulations, Copyrights for Books. Labels, Reissues. Assignments, and Reports on Infringements of Patents. All business intrusted to them is done with special care and promptness, on very moderate terms. We send free of charge, on application, a pampblet containing further information about Patents and how to procure them; directions concerning Trade Marks, Copyrights, �Designs, Patents, Appeals, Reissues, In­
fringements, Assignments, Rejected Cases, Uints on the Sale of Patents, etc. Foreign 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. 
Five patents-embracing Canadian, English, German, French, and Belgian-will secure to an inventor the ex­clusive monopoly to his discovery among about OND 
HUNDRED AND FIFTY MILLIONS of the most intelligent people in the world. The facilities of business and steam communication are such that patenis can be ob­tained abroad by our citizens almost as easily as 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 26,1867, can be supplied .with official copies at reasonable cost, the price de· pending upon the extent of drawings and length of specifications. Any patent issued since November 27, 1867, at which time the Patent Office commenced printing the draw­
ings and specifications, may be bad by remitting to this office $1. 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. A pamphlet, 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 pat­entee and mechanic, and is a useful haud book of refer­
ence for everybody. Price 25 cents, mailed free. 

Address MUNN'" CO., Publishers SCIENTIFIC AMERICAN, 
37 Park Row, New York. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washington, D. C. 

THE "Scientific American" is printed with CRAS. ENEU JOHNSON & CO. 'S INK. TenthandLom­
bard Sts., Philadelphia , and 50 Gold St., New York. 
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