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inside Palre. each insertion - - - 7'Ii cent. a line. 
Back Pawe, each insertion - - - $1�00 a line. __ 

l!Jnr;Jmvings may Mad adiv8rtwements at 'tAe same Nte per line, b-y -measi1trement, as the tetter press. • Adver­tisements must be recei'/!e,d at puUWatiun ()ffice as early 
as F'riday 1TWf'1Iing t() a:pjJ8ar Im_t Wue. 

Ctr .&2U)l:ot •• 'S _ 

COFFEE & SUGAR UCHINEj\Y 
Cotree, Malt_ Corn, Cocqa, and Graln­
. "Prylnlf !!lacbine. (;otrcCl"Hulllng and 

P(UI.ktUg Mjlehlne". (:(.tree-Wa .. hin" 
lUaelrfile. Bellx 8.ugar"Evaporator. 

, 
MeS8!'11. C. ADO.LPHE LOW t!:!' CO.t. 42. Oedar ' Street. Dle88r8.Jll UNOZ & E,!!lPR ELLA;'S2i Prhe Street. New York. &r8 Mr. Guardiola'" ts. and tbey 

��v�I�a&W��� attentIon to all 0_8 for any of tbe 

ca1cuIItt1ng Macblnes. G. B. Gtant. Bev;el:ITSt., �tOn. THE r:r-ANITE CO .. 
, ·8TRQUD1S:SURG, FA. . 

EM£R·Y WHEELS AN-DCRINDERS. 
GlllO. PLACE, 121ehambers St.;'New York Agent • 

TORPEDO VESSELS.' BY·MR. DONALD 
SON . .A valuable paper,lately-'reltd hefore tbe UnIted SetvlCelnstltute. Being a full exposItion of tbe Tor_ 
�do-boat system. froui the e&l'lIeste1l'orts to tbe present 
s��i-al ���:�u8�;"00Drk�,.gft��� �rI��: 

Insneetion· & Jnsuraooe' 
COMPANY. 

Harrison's System of Grinding! • . 
lliustrsted Cat&logue Now Ready. W. B. FRANKLIN, V. Prea't.· 1. M. ALLEN,Pres't. 

governments, hIt<h�. Interesting trials of tbese b.oo.ts, and experience. fn "�i and a.deilcJ:1llt1.Qn of .tb�iorpe • .  does used. 1 Illustra ton. .00000000ed In SCI Slo"XlJ'.J(J AMEICAN Stn'-P.CEiDlNT No . .  79. �ce 10 cents. T<> 
be bl!-'l at thIs omceand of ..u ne"�eft.· "-. 

NEW STA"VDARD FLOUR�NG MILLS. 1. B. PIERC�,. &e�'Y. Old The0l1eor HorIzontal Grlnder�. Slow RunneH!. U Fully Exolode<l_ FM>& Flour. Hlgb 8peed, and Econo-
EUREKA, SAFETY .. POWER r 

PraotlcaJ1y': imp081!i.ble to ex-' 
plode. Tested to SOO lbs. pressure 
per square Incb.· ,2-Horse Power. 
SlIiO, 3 to �H . P., $�1i0. Also, 
StatlonaryEngtnesand bollers,and 
Spark Arresting Portable En­
ainesfor pJaUtation use. Sendior 
our circular. DIscount to tbe trade. 

MAl?j/J/lI SAFE & SCALE CO 
, 'E6 aWAy. NY. ' 

NILES ENGINE 
SUITABLE FOR 

COTTON GINS, CORN MILLS, 
CRAIN E1.EVATORS, 

PRINTING OFFICES, 
HOTELS, 

for aDY' purpose reQ.uiring all 
engine from 2. to 12 horae-power. 
�nnRES8 NILES TOOL WORKS, 

Hnlllllton" Ohio. 

AGENTS WANTED. Package of Good. free to 
et�rll �t. Star Novelty-Go .• Cbarlotte, Mich, 

United States, Canada, and Foreign Countriea. Mesar . 
Mnnn & Co. also attend-to the preparation of Caveats, 
Trade Mark Regulations, Copyrigbtsfor Books, Labels 

• &lesnes, Assignments, and Reportilon Infringements' 
of Patents. All business intlUSJ:ed to tbem is ,done 
with special care and promptness, on very moderate 
('erms. 

. 
, We send'free of cbarge, on application, a pampblet 

'tontaining fUrtber informatlon a,b,Ollt Patenj,s and bow 
' to procure tbem; directions concemilig Trade Marks, 
Co{lyrJ.gt!ts, DesigIls. Patents, Appeals, Reissues, In­
fringements. Assignments, Rejected Caeeli"Hints on 
the Sale of Patents, etc. 

mIcal MUIing Fully NstabllAhed. ' 
A NEW (lopy For All. Mmers and EdItors please address 
EDW ARD HARRISON, 

No. 131i Howard Ave. New Haven, Conn. 
NSTAllLISRED 18U. 

JOSEPH C. TODD 
(FonnerJy of Todd .,. RalI'erty) . ENGINKER and \cACHm­lST. Flax. Hemp Jute. Holle, Oakum. and Bagglllg 
Mach Ldery. tcllm Englne6. 'BoUero. etc. Alao Agent for 
fhe�t;�M'�.h0v ��c:t�:::���&l!�1J'; :ar kinas ',I. machinery . fend I.or descriptive cIrouIar and price Addre811 

S. C. TODD, JO Barclay St •• Nell' York. or Paterson, N. J. 

MACHIN-ISTS' TOOLS. 
NEW AWl> IMPROVED P .ATTERNS. Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &0. 
NEW HAVEN llL\.NUFAC'I'URING co., New--Ha,v-eo, ConD. 

THE' ACME FOOT LATHE. BACK 
Geared. Screw CuttIng. Guts from four. to slny-follr 
threads. rIce Elgbty Dollars. Send for clrcula ... POST & CO .• CIncInnati. Oblo,; 
FOUNDRY AND MACHINE SHOP FOR 
Sale Or Rent. We o1l'er at a bargaIn, our old work •• conSist n� of tbree .u�tlal brick b�lldlngs sbed�. 
����a;�J:�::rl>':1n:,�.li�";;'J�ti�d=�3 �g!� lumber close at band. Three railroads. A'IIdreBS SOUTH BEND IRONWORKS,,-South Bend. 1014·.,-

ROCK DRILLING MACHINES 
,.� '1 r: 

AIR COMPRESSORS 
MANUFACTep.EO 8Y 8d"wr�HROCKO�I!L CO 
S[NG fOR PAMPHLCT flTClitiURl, t-ftASS 

Mill Stones and Corn Mills. 
We n;lake Burr Millstones Portable Mills. Smut Ma. cblnes. Packfll"',�PIIlkSa Water Wheels, pulleYBa and GearIng. ai>eclauy- adapte 'to Flour Mills. Sen for 

oataJOtrWI. 'J. T. NOYE & SON, Bnffalo. N. Y. 

JOHN C. MOSS, Superintendent. 
PLATES 

Please say where you �wtlala. 
<-'" -- - -- __ �' r 

;w.o.-b' e' Cleaners for cleanllli' Boller .'U Tubes. TIlE NA­nONAL STEEL TUBE CLEANER Co., 814 E. 9tb St .• N; Y. 

F' O()T POWERTENONING MACHINES F()R SALE . . 111. S. C. roLLS, 1'8 Cbambers St.,New York. 

ORO P 
FORGINGS Rnd 

SPECIAL MACHINERY. 
THE HULL & BELD1lJN cq". 

. Danbury, \.ionn"! 

B. W. PAYNE & SONS, 
. Corn in", N. Y. 

POINTS OF A GOOD HORSE. BEING 
tbe Report of tbe CommIttee appoInted by tbe New England A£rlcUltllral SocIety to decIde upon Rules for Guidance of Jndge. of Hors,ee. The Polnt@ of Excel­lence. SIze. Color, Sy.mmetryof Body. Head and Ned!: Eye and Ear, Feet andLim!ls. fully descrIbed. Speed at 
tR: ;:��n������an�o�tmba���t�:O%b��tan� SIze and >peed for Matrbed CarrIage Horses. Ge!lts' DrivIng Horses. Family Horee •• Park or l'l .. "ton Horseo. etc. An excellent Guide >11, eel eetlng antmals. Con­tained In SCIENTIFIO AMERICAN SUPPLEMENT No. 103. price 10 cents. Tobe bad at tbls officeandof an newsdealers. 

Liquid Pa'ints�all sbades. fine tIn tbe world.-·, -
Fire Proo-fPaint, for Wood work.&c. ' -
lt ool<Paint, for Tin Roofs, Irorl Work. &c. loflinII', wlLh wblte Fire Proof Coattug; 

. eof Coa (I n"it for restorIng and t:reservlng old roofs. 
�:��:�l:�ra.n�"�\ �!��"ine::.y Roofs. &e. 
team }lacking, Astestos Boards, Firl.'l Pr.(lot . Caal!.!!r"1l, Sbeathh'lts and Roofing l!'elJ!\,. �e. 
The.e ....."ole .. are ready for use. and can be e�f.rt­

i'Y:it Wc�ny one. Send for Samples; PilmphleY, OBi 

H. W. JOHNS MANUFACTURING COMPANf} 
87 !!laiden Lane, New }!ork� 
l:pHILADEt'PRIA BRANCR 406Arcb$. 

Also DOWNIE,nAlJ'I"ER.& CO .• Boston" .. > 
,.. _ S. W. BE.>\PST1IlD.& CO,. Colu,mbus, Qb1�#>._ 

sai,f by � r: J�*Yf�'cM: ���sor) ealJo :'. THOllPSCJ.N &; Upso]if. San Fran�-.io. · . 
1872, 1874, 1875,' ' ... � 

SCIENOE RECoRD. 
A few copies 0 f tbese splendId books are o1l'ereod at the tolloWVlR"v,,'y low mices. Among tb" !lUbj�!'tIt, the followlnjtare tbe :m9IitIlote­,�hy.eXhlbltlnli '-ln B- condensed, 'form a.g._"� �oftbe Progress oftbe World: ' 
CH'EMISTRY A1{D METALLURGY. �� ... A.I\n.EN,Qll(EERU<G. 
ELlCI lCrTI. LIGHT� HEAT, BOUND. 
����L�3J 'I101fl!i:PotMr'iMJ�TI>, AGRlCULTURI£... i 
RURAL AND HOUSEHOLD ECONOMY 
MATERIA MEDIC�t THJJRA I' I!!UTlCS.B.YGIE..*1l.-NATURAL HISTOREJ AND.flOOLOGft . �fJ�f�lS?Y' �· � �p SICB. 
GEOLOGY AND MINERALOGY, �NOMY� , BIOGRAPHY' AND NECROLOGY

. Eaeb ;reulyvolume ooDta\De·aboUt 600 octavo pegeol;. 
Inclu<lln, a J8J'I!e DlImber of.-bau4&ome. engravlJlgs. 
They. are bound In aubstantlal l1,li4 haD�DlI) .. b""lIlllllS, 
and wm be :ma led on tecelpt of'tl.2fi eacli. oAddre. 

. MUNN & CO .• PU]jJ.l8H�. 
31 Pa�kRow,New Y,?rk city. 
THE 

·�dtutiti' �mtri�au. 
The lIIost Popular Stlevtltle Paper In tile World. 

RlfG\flA�� BE S T �T'u::::rg!ckI§� --
THlitTY�SECONll YEAR. 

MuRRILL & KEIZER; "HoLLIDAY ST;. BALTIMORE. onl� S3.�O It Yellr iD�iDII'Postaire.
'WeekIY. , 6�' Nnmbers a Yenr. 

F01'elyn P(fte'-tts.�We'alliO _d,/ree of cluJrge. a 
Sy1lopsi&>of Foreign Patent L!\ws. sbowing tbe cost and 
metbod of secnring patents,in all tbe principaL coun· 
tries of the world. A merican Inventor sbould bear in 
mind tbat, as a general rule, any invention that isyalu­
able to the patentee'1lf11iis country is wortb equally as 
mucb in England and some other Ioreign countries. 
Five' patents-embracing Canadian. Enj!;1isb. German, 
Frencb. and Belgian-will secure to an inventor the ex­
clusive monopoly to his discovery among about ONE 
HUNDnED AND FIFTY MILLIONS of tbe Inost intell!gent 

BOILER . . - COVE'RINeS 
, This widely circnlated and 'splendIdly illuotrated 

paper Is publisbed weekly. Every number contaIns sIx­
teen pages of useful l1'lformatlon; and a llirge number of 
orlglnarengravmgs of new inventIons and dIscoverIes, 
r�presentlllg Eng!!!!i"rlng: Works. �tea!ll. l'.1acb!nery. 
NIlW I1iventlons. Jl\ovelties in MechaniCS. Manufactures, 
ChemIstry. Electricity. Telegrapby. Pbotograpby. Arcbl­
tecture. Agrleulture •. Hortlculture; Natura'! HIstory, etc, 

s"VE 1 .. ·.T0 20 PER . CENT. . . . . . .. 
THE CHALMERS SPENcI� CO., Foot East 9th St , New . .York.o_ 

people In tbe world. Tbe fllcllities· of business and . 
s\eam communication are sucb that patents can be ob. " Indispensable to the Li/)rary. Olerg'J/man . 

Lawyer, Physician. Editor, 'Teacher. student, :.�Iled abroad by our citizens almost as easily a s at and all of any calling in life who desireknowl­
bome. Tbe expense to apply for an English patent is edge." :;:�,

�;�an, $100; FreI\cb, $100; BelglSn. $100; Cana-

ENCYCLOP JllIA BRITAN.NICA. Copies of Patellts.-Persons desiring any patent 
lamed from 1836 to November 26. 1867. can be snpplied Ninth Edition.--American Reprint. . witb official" copies a t reasonable coat. tbe price de· 
pending upon tbe extent of drawing's and lengtb of eJ�:S::�d�i�.:t����a'i?���O!'lls.YE,'h�rv1gri�� 
epeciftcations. .. In;f�i&�:��u:g;f �;�� ��s{��s������'h.tno'} °rl; Any patent issned since !!l"(yvember 27, 1867, at wbicb past. 
time tbe Patent Office commenced printing tbe dl'aw· b J,!'���S��!�b:n��nW8r���lgll��.a :ESCt'hYi rO::J,,��: Ings and specifications, may be bad by remitting to copy In every particular 0t the Britlsb EQitlon nOW In 
tbIs office$1. . . ,  ������eg��¥g�t�:rca�'W' Oe;I� .and .,.pest work 

A copy of tbe claIms of any patent Issued smce 1836 Tbe articles are wrItten \Il a most attractIve style 
. I b f'i b d f $1 I 

and tbe quantity of matter In each volume Is Itne.! wI! e urn s e or . . . third greater per volume tban in lII).y other CYC�pe.d11l. Wben ordering. copies, please to r�m1t tot" tbe some sold at tbe same rates. ., " ' . , 
ab a d state nalIle of Plltentee title of Inven- �'he .. orll::contalns thoUSBnda of Engravings., on. Steel 8S ove. n . • and WOQ:!1fRnd lsprlntedfrolllentlrely De1l'type made 

tion, and date of pat?n.t. . " ex�JY �r�mmi$ed In'twenty.one Imperial octavo A pampblet. contammg full directIons for obtainmg volumes, sIx of .. "blob. are now ready. and th& succ ed­United States patents, sent free. A bandsomely b(,)Und Inll volumes 1Y'ItI"beissued a.t tbe rate of tlm!e.!' .year. 
Reference Book, gilt edges, contaiu� pages and Prlcel!Il1" Tol., �*t .... 'cloth btndillJl'.:'-. .. . .. 84:88-
many engravings and 'tables important to everl.pat. ,In hair Turkey Morecco. extra_ ............. .,.., • 

entee and1llOOhanic, aud is Qu.eff!thandbookofloefer: . 1!!>1d onl:rby-",,�n. , . . -
"-d fr A neat Pllmphlet. giving opeclI!iena. 91- �. --fIItt!I; once for eyerybody. Price 25 cents, mil."" ee. full-",,�e 1l11l11tratlolll. Uot pf contrlbutors. 8«) . .,111 be 

Addre�8 mailed griotl.ro apJilce.nte. . -- L < • 

lIIUN'N " CO.. J. M. STODDART & ell., PubltI!Jllen, 
'1'�3 Che$tn<�.! Street, ?hila:��tPlda. 

H. Il. K.EV. PobIlsber,-
Room' No. S, l�O BroadwaY, N. Y. 

WOOD-WORIINll MACHINERY, 
New and'lIilprov�,.1or special worll:. Borlnll_ M"-<lh1nes • .  Turnlng lAthe .• Saw :II rborsk Saw lIenches, scroJi 
=.P'W:lb�Yk�?����� Panel RaIser. wltb vertlcRl splndles,­aU . others oel"J . InfrIngements on 
����r.ents of . u1y_ 11 and October 

WALlUlR BROS., 
.78 anel.'ll> La .... el, 8t., Phila.. 

All Classes of R�ailers tlnd:ln THE SCIENTIFIO 
AMERICAN a popular reswme of tbe �e�t scIentIfic in. 
formatIon of tbe day; aPd IUs tbe�of tbe publlsbers 
to present It in an ·attractlve form, avoIdIng as mucb as 
possIble abstruse terms. To every Intell gent m!nd, 
thIs joilrnal a1l'ords a __ constant sllPllIY of InstructivQ 
reading. It Is promotive of knowledge and progress In 
every communtty wbere It cIrculates" 

Terms of Subscription.-One copy of,THE SCIJl:N • 
TIFIC'A"HERICAN wlll be sent for, om '11"""- 52 numbers-­
postsge prepaId. to any subscriber In �be UnIted States 
or Ganadli. on receIpt ,of tbree doUars and t"'enty' 
c.ents' by tbe publlsbers, slx montbs. $l.oo,tbree PERFECT montbs, $1.00. 

NEWSPA.PER FILE C1nbs.-oIt'l extra cOpy of THESI>IENTlFIc;iAMERI-
, 

' 
. . . • •  . oAN wllJbe supplled gratlsfor.vel'llclubofJ"V.� 

Tbe' �cb Pat�nt File. iol' reserving newspape"'; a�. $3.20 eacb, additional copies at' Bame Proportionate 
m_.In��. and pa,ppblete. hiul: �een ,�eentJy Improved. rate. Postage prepald. .__ , and" price <e!I� �""""�rtI"M'"tb .. SCIENnFIC A�- Oneeopy Of THE SCIENTIFIOAMEaWAN. and One copy 
::I��afrg; �!ro!r:Bc;,�ftt��yS':::�fr�:.��--�ft�: of THE SCIENTIFIC AMERICA,! SUPn.P�Twlll �t 
oiif're of tbls Pl!pe" HeavY board.l!ide.l\J.. ins()Tjptlon for one year. postage prepaId. to any subscriber In tlle "SOlENTIFIO KY",RlCAN," In Rilt. Neceoo&lY for C ·  I t' 'f 001'-- b' eyery one wbo wiShes to preserve tlie paper. United Sta� Qr,. anads, on rece p � ."""" ,.m.> 03 

AddMl8!o tbe P1Il1l1sbers. ." 
MUD" 00., 

PnblIshm ScIENTIFIO AlOtuC.AN. 
2fi -,.er � � 011 Prtoe lbt of 

erior . WO·od·Workblg Maohinery 

Tbe safest way to remit is lly Pq8tal Order. Draft, or 
Express. Money carefully placed Inside of envelOpes, 
securely soo.led, and correctly, .add.Mssed. seldom goes 
�tray but lsat.tbe sender's risk .. Address alliette"' 
and make all orders, drafts. etc., payabl" to > .. ,,--

�UNlif�& :CP .. , .'. 
37 Park Row N1Mt. York .. :. 

THE "ScientilIc. Amenlii;iIi" is printed w��. ENEU JOHNSON & CO.'S �K . . �Jnh and I,om.. bard Sts.; Plrl1aderphla, and 159 QoIdst., New Y,;l'k. 
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