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�dl1trti.{jtmtuts. 
Inside 1'all'8, eacb in .. ertion - - - 7� centM a line. Back Pall'e, each insertion - - - 81.uo a line. 

(About elgnt words to a line.) 
Engravings nuJy head advertisement8 at the same rate per tine, by measurementl as the letter pre$8. Adver­ttaementa must be receivea at publicatwn � as early 

as Thursday morning to appear in 1UiXt liJaue. 

Al R COMPRESSORS, 
HOISTING ENGINES AND OTHER 

MINING MACHINERY; 
GRIFFITH &WED(N.uz��:S\ILLE,OHIO. 

DIE!" FOR EVERY PURPOSE. STILE� & PARKER PRESS CO., Middletown, Ct. 

FOR SALE CHEAP, 
A very handsome Westley Richards 

Breech·Loading Shot Gun. 
Weight, 8 lbs.6 OZS.; 10 gauge; central fire; Brazier 

locks. A first-class gun In every respect, and but 
slightly used A gun suitable for general shooting. 

Also a very fine double-barreled. central fire 

EXPRESS RIFLE,. 
No. 577 bore. Welghs about8lbs. English sole leather 
C88e with tools complete. A splendid weapon for deer 
and bear shooting. Built by E. ll. RUey & Co .• London. 

Address HODGKINS & HAIGH. 

Retail 9 t'E�TS 

298 Broadway. New York. 

Established 
1843. perpoood. 

Warranted of 
the ha rd e s t  temper. a n d  
"'mer to settle. But oast Stul. 
Better than any Engllsbmake, and only one that I. fully 

r! WARR.ANTED r r 
�41 sizell:-rroJR 1-2 lb. to 800 Ibs. Catalogues furnished on application. -------------------

SPECIAL SKYLIGHT for MECHANICAL 
PHOTOGRAPHY. -Architectural and Patent OtIlce 
Bo"ti;:�'!,
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BI�3!'St 
Llqnld Paints, Roofing, Boller Coverings, 
Steam Packing, Sheathings, Fire Proof Coatings, 

Cements. &c. 8SNf) ,.OR DUC&lPTIVE PRICK LiST. 
H. W • .JOHNS M'F'C CO. 8111AID£1 UIE, N.Y, [BJ NO MORE -'" -: I 'il� '-I' L'1\}I 

OR GOUT � 

S 
ACUTEOR CHRDN./C

A ALleYLle 
- SURE CURE. 

th�utactured only under the above Trade-Mark, by 

European Salicylic Medicine Co., 
OF PARIS AND LEIPZIG. 

hlMEDIATE RELIEF WARRAXTED. PERMANEXT 
CPRE GUARANTEED. Now exclusively used by all cele­brated Phy.lclan. of Europe and America, becoming a 
Staple, Harmle� and Reliable Remedy On both contl-
�
e
���. ��� oV�oo�:e�:rl� tb�e:f/y�.f ���[��J?h"! 

?��b�I��g�'d8�F����nra'lr����·G��tCy Ap".!�I:,,��ch I"fW: 
Box; 6 Boxes for 1:5.00. �ent to any addre •• on receipt of price EXDOHBtm BY PRYSIClAXS. SOLD BY ALL 
DRt;(lGlBTS. Address 

WASHBURNE &, CO., 
Only Importer8' Depot, 23 CUff st., N. Y. 

Pond's Tools, 
Enalne Latbe_. Planera, Drilla, &c. 

DAVID W. POND, Worcester, Mass. 
;J. LLOYD HA 1GB, 

Mill Stones and Corn Mills. 
We make Burr MIll.tones Portable Mills. Smut Ma­

chine •• Packer., Mill Picks. l,Yater Wheels, Pulleys, and Gearing, specially adapted to Flour Mills. 8end for 
catalogue. 

J. T. NOYE & SON, Bnffalo, N. Y. 

aSOENT 
CH.lBJ[ JlICBOSCOPE. 
CHEAPEST IN THE WORLD Jhplll •• 600 tim.. Equal \D 
�';�fo�terC?D��-:rt!h� 
pie b1 mall, pootpald, �5 ....... 

".BRIDE .CO., 
t91 IItoathrar, II ... Yo.t. 
N ... Ill .. "aled CIrc<Uar 01 

:NonlU .. tree. 

EDMUND DRAPER, llanoflldorer of to'irst-fhss fo;odlltt'rs' Instrumnts, 
Established in 1800. 226 Pear St., Phlla., Pa. 

THE DRIVEN WELL. 
Town and countyseges for making Driven Wen. and sellIng under the established 

American Driven ell tent, leased by the year 
to responsible patties, by 

WM. D. ANDREWS It. BRO., 
NE'" YORK. 

Jeitutific �tttttitau. 

CAMERON STEAM PUMP, 
Also known as the" SPECIAL" PUMP, Is the standard of 

exoellenoe at home and abroad. For Prioe Lists, address 

CAMERON PUMP WORKS, 
Foot East 23d Street" New York. 

Mowry Car & Wheel Works, 
MANUFACTURERS OF CABII AND CAR WHU!;LlS or alldeRcrlptloD8. 

Wb.eel. and Axle., Clnlled Tire •• EUII'lne, Car and Bridge (luting .. of any pattern, furnished to order at .hort 
notice. Also Street Car Turn Tables . 

om': b��I\_'!J�.� '1'f.t:io�t��a8I�c����':;i, 0, Works, 1!lastern Avenue and Lewis Street. 
l!\HEPARD'S CELEBRA'l'ED 

$�O Screw Cutting Foot Lathe, 
Foot and Power Lathes. Dr1l1 Pre.ses. 
������;�.�h��.����d�:��T�� 
����.,o� g��Wt�r·io�t�m::e�. 
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artisans. 
H. L.  SHEPARD & CO., 

�� ... "'!"'�"!!tS31, 833, 385, &: �1'!�r�II���
t
o��r��t
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Wood-Working Machinery, 
Such as Woodwortb P}anlng, TOUII'Dlng, and G rooving Machines Daniel'. Planer. Richardson'. Patent 1m. proved Tenon Machines, MortiSing, Moulding. and 
Re-Saw Machines. and Wood-Working Machinery gene-
rally. ManuWil1li�J'lY, RUGG& RICHARDSON . 26 Salisbury Street Worcester, Mass. 

(Shop formerly occupied by R. BALL & CO.) 
EsTABLlllllED lSU. 

JOSEPH C. TODD, 
ESIlINEER and MArllINIST. Flu, Hemp, Jute. Rope, 
Oakum and Bagging Machinery, Ste am Engines, Boller., etc . I al.o manufacture Baner's New Portable Engine of 1877. Can be sllen In operation at my store. A one 
horse-pqwer portable en�nl'i complete, 1125; two horse-
h��:�;, 1;g. a�a:uf:�d

8
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three 

;J_ C. 'rOOD, 
10 Barelay St., New York, or PatersflD, N. J. 

11)'!'�(IUlllallij;'IJ;u'�i 
The only Machines giving a solid core .howlng exact nature of TOCkA DA,tifllPO thl"011tlb. 

THE AMERICAN DIAMOND ROCK BORING Co 
SEND FOR PAMPHLET NEW YORK. 

Send for catalogue of the 
FIKMENICB 

SAFETY STEAM BOILER, 
For burnlng .moke and all gases :trom 
coal and all kinds 01 fuel. 

Requires DO cleanlnK of Soo t  
o r  Ash e •• 

J. G. & J1'. FIRilIENlCH, 
Bnffalo, N. Y. 

MACHINISTS' TOOLS. 
NEW AND lMPROVlCD P A'l'TlCRNS. 

Send fornewlJlustratedcatsiogue. 
Lathes, Planers, Drills, &0, 

NEW HAVEN MANUFAc'rURING co •• 

�ew Ilaveo, Conn. 
HOW TO REMOVE STAINS AND 
spotsfromLlne�otton, Woolens, and Silk. Being a 
����� sr�c eacb

e
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s
:��I:\r�� �t ':.?;3:ct..�� stains orthe following charact6r. to wit: Stains of Sugar, Glue. Blood. Albumen, Grease, Varnish, 011. PaInts. 

����y���eC�!tZ�'ir��'i���Mr�t; ��l�'i'.�ee� 
�la'lnf�lI ��8�:f."e"��I.?'S"t�u:tc���·,���r�� this valu�le table 01 direction. any per.on, by pro­viding himself with a few simple chemical .. and u.lng 
them as directed. may readily clean any .pecles of thl above good •. and It nece88ary set up a cleaning shop. 
This isone of the most convenient and valuable paper. on the subject ever published. Contained In SOPPLE­
MENT l�S. Price 10 cent .. 

TELEPHONEworks 1 mUe. 
PriceI'. Pat'd. 

Circulan :tree. HOLCOMB &: CO., Mallet Creek, Ohio. 

Every Man 1Hl' $3 Presstt!!.r. 
H' 0 lI'te. (SeII-mkerU) 9 Lar ... 01 ... 

IS wn . Forbulinell'F1t>asure,youngorold. 
Catalogue 0 PreU08l, Type, Etc., 

Pr'l nter I ,J.or •• tAwpo. KELSEY ... Co. 
ELS lIlerldea. (Joan 

ICE AT 81.00 PER TON. 

The PICTET ARTIFICIAL ICE CO., 
LIMITED, Room 61, Coal and Iron Exchange, P. O. Box � N. Y. 

The George Place Machinery Agency 
Machinery of Every De8cription. 

121 Chambers and lOS Reade Street .. New York. 
-----------------------------------

Photo-Process Work of all kinds 
Plates to Print with Type, IOc. per sqnare lncb and Upward8. 

HELIOTYPE PRINTING CO., 220 DEVONSHIRE STREET, BOSTON, MASS. 

Addres. JOHN A. ROERLING'� SON� Manufactur­
ers, Trenton. N. J .• or 117 Liberty ,treet. New York. 

"heels and Rope for conveying power long distance •. 
Send for circular. 

MACHINIST GOODS 
A nd Small Tools of all kind.. Ca taloll'Des s en t  
free. 
A. J. WILKINSON & CO., Boston, Mass. 

B. W. Payne & Sons, Corning, N, Y. 
E.tabllshed In lMO. 

Eureka Safety Power. 
h
't13��4 1 �:��,s��'1 � r��-I' 4 !x6 56 I 46x30 1603 I 250 

"6 ,5x7 72"i'7W2 ZiOO 400 
Also, SPAn AlUIJ:STlNG POIT· 

�;����:. Si:!���70rJ:���d�':. 
OUR FRESH STOCK OF 

WHITE HOLLY 
IS NOW READY. 

This, with our complete a880rtment of 

RARE AND FANCY WOODS, 
Is particularly worthy of the attention ot wholesale 
buyers. In addition, our usual complete stock of sawed 
Hardwood, Lumber, and Veneers, figured and plain; 
Burl .. etc. GEO. W. READ & CO., 

186 to 200 Lewis Street, New York. 

IMPROVEMENTS OF PRAIRIE ROADS 
and Street •. By T. J. Nicholl. C.E. Economical and 
Pro<:tlcai Suggestions, with st:z: Illl'Ures ; 0& Wldtb , Drain­
age. Ditching, Rolllnl,. SoU., Culverts. and Cost. Ho .... 
�lt�'i5g.t a���PaIr • .i����.r,te��� �t;;:.";�Jlc;:JI:T ')0

18: 
Price 10 cent •• 

Harris' Corliss Engine, 
Built by WM. A. HARRIS, Providence. R. I. The ONLY 
place where tbl. enlrtne can be obtained. Send for p:lmphlet containIng lull detail.; al80 lI.t of .Ize. with 
H. P. For the convenience ot Western parties meaning 
busIness and wishing to confer with me at any stated 
��rc:ta�hct"���� �:'�r::it�d�l�r�l�hi�e�1.;�

c
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visiting New York and wishing to confer with me there 
��;rJ:.°!¥�'ii:'':J�;lP .�n�t::i�3rl::'ya����:g)'!r�e�� 
Brew.ter'. 011100, 97 LIberty �treet. 

WM. A. HARRIS, Proprietor. 

PERRY" CO.'. STEEL PENS. 
� A IatDple bos, 

for trial, COIItall:.· 
lug oar INdlul' atyles, .... lodlnll 
t.De famo .. H U 
and "F.l�o." 
Pe ... Jnalled ... ... f'eCf'lpt of 95 cls. 

Ivison, Blakema�, Taylor & Co., Sole Agents Cm' U.s" NewYOlL 

CHROME STEEL. 
WAREHOUSE, 98 WILLIAM ST" NEW YORII, 

JOHN W. QUINCY, Mallall'er. Unequaled for strenJl"tb, dnrabllity, an.' nnl­
formity. Send for circulars fo r proof tb at it 
C"J�lt 'ls':e�Y ::� ����·i':'i·:,rc'i.�;��t �bn'!.n

b:':��:�t:.';,� 
STEAM AND HYDRAULIC 

Passenger and Freight Elevators, 
STEAM ENGINES AND BOILERS, 

WHITTIER ilIA CHINE CO., Boston, Ma ..... 

"-i��tsEST ANOCHEAPEST 
iii F'OOT POWER PERFECT 

offiNECLATHEs NEWSPAPER FILE 
�lE luu.Dts��i��h�"JULY 

IllUSTRATED CATALOCU[ 
���l��!����� &WIGHTMAN 

Uti WASH/NeTON ST BOSTON MASS. 

The Koch Patent File. for preserving newspapers magazines. and pamphlet •. has been recently improved 
and price reduced. Sub.crlbers to the ScIE"TIFIC AM­ERICA" and SCIENTIFIC A MERICA" SUPPLEM>:XTcan be 
supplied for the low price of 11.50 by mall. or 11.2:1 at the office ot this paper. Heavy board sid ... ; InSCription 
;..s.g�'r':�� wt.P�C��� tre

l
1;a��cel!8&rY 

for 
Addre.s 

[FEBRUARY ��, 1879. 
THE T ANITE CO. 

STROUDSBURG, PA. 
EMERY WHEELS AND CRINDERS. 

GEO. PLACE, 121 Chambers St .• New York Agent. 

ROCK DRILLIN(; MACHINES 
AND 

AIR COMPRESSORS, 
MANUFACTURED BY BURLEICHRoCKDRILL CO. 
SEND FOR PAMPHLET. FITCHBURG. MASS. 

WOODWORTH SUR]'ACE PLANERS, $l2f>. Planer. 
and Matchers. f350. S. (;. HILLS, 78 Chambers Street. New York. 

1IIININn lIU()HINERY. En�IBfs. 1141i1ers, Pomps, 

��
l
a��c�r!r��i:o �to�'!,����f,���flf:"iro���f: (J. C. Haydon &; Co.). Address HOWELL GREEN. Supt., Jeanesvllle, Luzerne Co .• Pa. 

PATENTS at AUCTION. 
p!��¥, E�8iI
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BALDNESS.-BY GEORGE H. ROllE, 
M.D. A brief but Highly Useful paper. showIng the causes of Baldness, how Dandru1f I. produced, why the 
=l:!.\"I'l��:��h :�g

l
'1�:;lg:

s
f�� f:!

o
:�;'.,����G�tt�� with Direction. and General Advice lor Preventing Baldness. Restoring and Preserving the R'ir. This Is 

��c�f:gDfg�tT�:{�\!t'��t����s �"J�:bJ��ft!C��� 
ContaIned In SUPPLElU':NT 161. Price 10 cents. -------

mIrn UNION IRON MILLS. Pltt.burgh, Pa .. Manu­-L -f&cturer. of Improved wrought Iron Beam. and Girders (patented). 
rhe great fall which has taken place In the prices of 

���iI't�MrOb1aflM'L�f�ri�,������s �:toC��I�\����Oe� 
clal attention of Engineers, Architect •• and Builder. to the undoubted advantages of now erecting Fire Proof 
��'tl'��'i,s �!���b r:fff�:��1 �".f'i:;�I1:,�lg� °t':,r t��o.! 
g:'<fJ�md'l�
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'ifi'1&5fr1\��·ll:t�e 8�f��1!i!¥I;'b�'l'tl,! 

cost of Insurance avolded,and the serious 1088es and In­terruption to bu.lne.s cau.ed by fire; these and l ike con­
sideration. fully ju.tlfy any Ilddltlona.i first co.t. It Is believed, that. were owners fully aware of the small 
dl1ference which now exists between the use of Woud 
�:8��Yfb��1::�toC���i!��;����e':��;�I?�haed����� complete. for any .peclfic .tructure.so tbat the di1Jerence 
In co.t may at once be a.certalned. Address CARNEGIE. BRO!l. '" CO., Pittsburgh. Pa. 

Pyrometers. ���nrI'i�in�l�t�IPeo.� 
BOlleiI��ysW'rIH'r'tk'i;����or�I��iA�f:�f;,rer , 

149 llroadwuy. N. Y. 

CAVEA'.l'8, COPYRIGHTS, TRADE 
MARKS, ETC. 

Me.sr •. Munn &; Co., In connection with the publica­
tbn of the SCIJlNTIFIO AxEBICAN, continue to examine 
Improvements, and to act as Solicitor. of Patents for 
Inventors. 
. In this line of bu.lne.s they have had OYER THIRTY 
TEATIS' EXPICRIENCE, and now have uuequaled facililiea 
for the preparation o( Patent Drawing., Specifications, 
and the Prosecution of Applications for Patents In the 
Lnited States, Canad�,andForeignCountrie.. 1I!e •• r •• 
Munn &; Co. also attend to the preparation ot Caveals, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Report. on Infringements 
of Patents. All bu.ine.s Intrusted to them I. done 
with .pecial care and promptne88, on very moderate 
terins. 

We send free of charge, on application, a pamphlet 
�ontalning further information al>out J'atents ,.nd l,ow 
to procure them; direction. concerning 'Jrade Marks, 
Copyrights, Design., Patents, Appeal., Reis,ues, In· 
frlngement., Assignment., Rejected CaFe., llints on 
the Sale of Patents. etc. 

Fm'ei!l" 1:'atentS.-We al.o pend,fred of charqe. a 
Synopsis of Forelgu I' atent Laws. showing the cost and 
method of securing patent, in all the principal coun­
tries of the world. American Inventors .hould bear in 
mind that, as a general rule, any invellti(m that I. valu­
able to the patentee In Ihis country Is worth equally a. 
much In England and some other foreigu countries. 
Five patent.-embracln� Canadian, Engliph. German, 
French. and Belglan-will .ecure to an invellto.r the ex· 
clusive monopoly to his discovery among about ONE 
HONDRJlD AND FIFTY :MILLION' of the most intelligent 
people lu the world. Tbe facilities of bu,ines. and 
s�eam communicat on are .nch that paten�s can be ob· 
talned abroad by our citizen. 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 Patent •• -Per.ons desiring any patent 
I�sued from 1836 to November 26. 1&;7, can be .upplied 
with ofllcial copies at reasonable cost, the price ee­
pending upon the extent of drawings and length of 
.pecificatlon • .  

Any patent Is.ued since November 27, 1867, a t  which 
time the Patent Office commenced prill ling the draw­
Ing. and .pecl1lcatlon., may be had by remitting to 
thl. office $1. 

A copy of the claim. of any patent Issued .ince IS36 
will be furnished for $1. 

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

A pamphlet. containing full directions for obtaining 
United States patents �ellt free. A handsomely bound 
Reference Book, gilt edges, contain. 140 pages aurl 
many engraving. and tables Important to every pat­
entee and mechaniC, and Is a useful hand book D( refer­
ence for everybody. Price 25 cent., mailed free. 

Addre.8 Jrolm &: 00 .. 
Publl.hers SClt,;N'fIFlC A)IERICAN, 

37 I'ark Row, New York. 
BRANCH OFFICE-Corlur of F and 7th Str .. ts, 

W�."_gton. D. C. 

$10 to $1000 Invested In Wall St. Stocks make. 
fortunes every month. Books sent :tree explaining everything. 

Addre.s BAXTER & CO., Bankers, 17 Wall St., N.Y. 
THE .. Scientific Amcr.can" is printed with CHAS. IlUNN & CO., E_'lEU JOHNSON & CO. 'S INK. Tenth and Lom· 

Pnbllol1ers·ScIE.'<TIFIC AMERICAN. bard Ste., Philadelphia, and 59 Gold St., New York. 

© 1879 SCIENTIFIC AMERICAN, INC. 
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