
Inside Palle, eucb infliel'tiou •• - 7t'i (�eut" R line. 
Rack Plta-e, ellcb insertion - - - 81.0f) a line. (About eignt words to a line.) 
Enqravings may head advertisenunts at the same rate 

per Jine, by measurement, lUi the letter pre$8. Adver
tiser/Unts must be received at publication office lUi eal'ly 
aR Thursday morning /() appear in next i8b'ue. 

ROCK DRILLS. 
National Drill and Compressor Co., 

9;; LIBERTY ST., NEW YORK. AIR COM PRESSORS to be run by Steam, Water Power. or Belt. 
DEAN BROTHERS, fA INDIANAPOLIS, IND., Manufacturers of 

. " '�;. ')' Dean Steam Pumps 
'i,,';, � .�. �. O!,i1el' Fepo!ers an., Pumf· � . . . �� '_�. ____ IIlK llIR���;��t8!01· at 

OPEN HACK I' RES!o!E1" STILES & PARKER PRESS CO., .\oUddle towl\ Ct. 
AI R COMPRESSORS, 

HOISTING ENGINESAND OTHER 
MINING MACHINERY; 

MANUFACTURED BY GRIFFITH& WEDGE. ZANESVILLE,OHIO. 

j'citutific �tutricau. 
THE STANDARU AND ONLY RELIABLE PORTABLE ROOFING. 

With WHITE FIRE-PROOF COATING, for I!teep and lIat roofs In all cllmates. In rolts ready for use. EaaIly applled by any one. No heat required. It weighs only 80 Ibs. per 106 sq. ft., and wet. onI'II .boUt hai.! lUi much lUi t ..... OSWEGI) STARCH FACTORY. OSWEGI), N, Y., Oct. 28, 1818. Mr H W JOHXS S7 Maiden Lane, New York-Dear Sir: We have several acres of your ASBESTOS ROOFIXG onourbuildl':'gs. 'rbetlrst roof put on tlfteenf��:r�����rf�?I�� condition, and we p':ifeflM�sa30�hhel' SON. 
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, New York. 

AsbeJittoM Liquid l'nint'h COlltinJ(8, Cement8, Sbeatbh1lUh .. Doilel' CoverinR"�, �teRIIl Packing, etc. a::;r Libera, inducements to dealers, large consumers, and to relIable men as lOcal salesmen. Send for Samples, De�criptive Price Lists, etc. 

With recent improvements. 

Prices Greatly Reduced. 
7000 in slIccessful operation. 

I'mI NEW PA1o!Pl1LE'l' J'01l1877, 
Sent free to those in 

James Leffel &; Co) 
�����;�� ���,,�:��rcl,ri��ry���:aJ,I�':,':i';.,�:eri(�I°!r�: Springfield, O. 
�icid. alc�.;n�.:'�.;g�\':,r';,�l���lfli; �{':'n�o���!e �ng���i _109 __ Li�_rt� St., N. Y. Ci ty. 
horRe-power portuhle engine, complete. $125 j two llOrse-
hg��:pJ�2:�, $;�. a�a�\J�l�iu��:ls���?:s��el��i three Holly's Improved Water Works, 

Direct Pumping Plan. Combines, with other advan .. 
���1:bfeV��e���er� 8Is�e;:, ��l�atl!lO:rJV 8�P�1���(>r8 �fi 

J. C, TOI)D. 
10 Barrlay St., )l'ew York, or Paterson, N. J. 

turposcs. 2. Less co�t for constructwn. :1. Less cost 
Wood-Working Machinery, u��I:��i�i���v�;eim�r����' ��";,lr��gd�1,Ic�l:!':l bl. i�� 

Such 3S "·oodworth Planing, Tonguing, and Grooving ;��l�l���ei�;�;:�� P:il����ct��� il�rcv:.1u;�.rldi. �i!:�:!� Machines, Daniel's Planers, R ichardson's Patent 1m. with fire enl!ines, in whole or in part. 8. Hcduccs fire 

[APRIL 12, 1879. 

THF� T ANITE CO ... 
STROUDSBURG, PA. 

EMERY WHEELS AND CRINDERS. LONDON-9 st. Andrews "t .. Holborn Viaduct, E. C. 
Ll VERPOOL-42 'l'he 'l'emvle, Dale �t. 
GEO • .PLAt:bJ, 1.:!1 Cl.lawoer� :;,t., l\ew York Agent. 
ROCK DRILLING: MACHINES 

A NO 
AIR COMPRESSORS. MANUFACTURED BY BURLEICHROCKDRtlL CO 

SEND FOR PAMPHLET FITCHB URG �ASS. 

PATENTS at AUCTION. 
P ffFJ¥ l1"6'iIhl}.�.eS7 d���t�eJr;!et ���:tro�k.Y' 

SHAFTING PULLEYS,HANGERS,etc. as eclalt . Rend for Price Llst to A. & F. J1iRowW,57-1;1 Lewis Street, New York. 

RUFFNER &; DUl\'N. Patentees and Sole ManufactUrers of thp Excehdor Steel Tube cleanersSc1fr1l'�t'K�li',r �Ah�eFJ):IrAc.i:¥>'1�r. 

MACHINISTS' TOOLS. NEW ANn IMPROVEn PATTERNS. Send for new 1Ilustrated catalogue. 
Lathes, Planers, Drill�, &e. 

NE'V HAVEN MAN(;FAC'I'UKING co •• 
�ew Haven, Conn. ----------------

¥{�-S�l�V ���hine�:��iW�'oJ�"r���r;� M��h:���;'geanne� dt�partment eXhens�8. �'or information by descriptive 
HF.RlWsHOFF MFG. ro., nri�tol. R. I., rally. Munu\v'i�f'A�RbJy, RUGG & RICHARDSON, 

pam�m�1'¥ �lk'l?FxM(lIl'tlN\�eco., Lockport, N. Y. SP�RE THE tROTO)l' AND SHE Tin: (:O�T. 
Rnd:;1 (;IL\CECIII:RCII1"T., I.()II'DON. 26S I' ". --. - .. •. ------. DrIVen or Tube Wells Hui1tlers of �team Ves�els. from 20 to 300 ft. long. of a lstury t'treet. orcester, Mass. Th C I b B I Steel, Iron. of \Vood. Compound and simple Engines, (Shop formerly occupwd by lL BALL & (;0.) e 0 urn I a ICYC e frolll2 to 1.503 H. P. Independent feed and Air Pumps. , furnished to large consumers of Croton and RIdgewood >In<Il'lopelJer Hc.ews. Also builders of the ,. Herreshoff !lnde by Til E POPE )I'F'G CO., Water. WM. D. ANDREWS & B,RO., 414 Water St .. N.Y., Patent Safety Coil R""eT." frum 2 to 500 H. P. Warranted Sf) �lImmer ""tr .. et� Ro"tnn. wbocontrol thepatentforGreen sAmericanDrivenWell. H.usolutely safe and more powerful than others. A practical road machine, easy to ------- ----- - -- - -------- learn to ride, and when mastered 

To LARGE CONSUMERS OF FINE LIGHT one can beat the best horse in a Malleable Iron Callifin�", we can day's run over an ordinary road. offer special inducements in the way OfVJo:RY St:'I'ERIOR ����� :;tu�gg�� ���Iff��fi�1����t�!: �{: � � "f��g� 1; c�� Z u��:�·� Da�ndr:� ��:r n�r��ees. m�:t� �r���t castings, other work is i!'sured tl.'e •• "me atten,tlon. I R()r;.\ nnr,,' T' \ TE:\T l::\TYElt."AL Jet'C E:\-lUAJ.J,O It }', \\ IlE��:JiI�,��)vo"". cruca;�;; Wf:�L�J,;;,�r(f��':.��g 8tYn�'�k��e�"e���dto�� 
------ - ---- - --, Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 

J h A W h· t I 
Spices, Cotree, Cocoanut, Flaxseed, Asbe!-ltos, Mica, O n I e I ! etc., and whatever cannot be ground by other mills. 

"" .....- S UR· e ,  m 0 a app - JOHN W. THOMSON, stlccessor to JAMES BOl;AR-• •  , 1"" -"e beautifully DI trat d ailed t II II Also for Paints, Printers' Inks, past
.
e Blacking, etc. 

I cants inclosing 10 cents. Regular customers free. I DU8, cor ner o! \Vhite and Elm Sts .• New York. 107 LIBERTY ST., Olioo' JlIII.tl'Rtl'dAmRt,·nl·,.noohh·totheFlow.l- -.-- .----- - -----
�����.dprTh!t3�··(!e�,;,��deD, With colored chrumo: 216 1 FOR !HLI�-GR'\ R CUT·I'ER. NE"W" YORK. Address n. K. BI,I!"'; &: !'iONS, �een m use only elghtee� monthR; Will cut gears, both 

P. O. Box ,11 :lll, Sew York City. tlpu�-Bevel-Mlter and SpIral. from four feet to one Inch _____________________ ____ __ _ __ _ In dIameter. Is complete WIth counter-shaft and sevrral 
I cutter�. Machine made by pond, of Worce8tpr. Index J. D. BLAISDELL, 

-';>"""",",3 Manager. ALCOTT LATHES, for Broom, Rake antl Hoe Han- : made by Browne & Shame. Cost $900. Will sell for$250. dies. S. C. HILLS, 78 Chambers St. N. Y. i Address J. li. STOWE, 106 Main Street, Cincinnati, O. 
-_._--_._-----------

Steel Castings, BOIL.ER COVERINCS. 
From l{to10,OOOlbs. weight, true to pattern. sound and WITH THE" AIR SPACE" IMPROVEME�'TS. soli�, of unequaled strength, toughness and durability. T HE CHALIUER � 'PEII'CE CO F E 9 h" II' Y k S I f th Air S P t t An invttluable �ulJ8titute for f()?[ings or cast .. iron re.. L �-� ., DOt • •  t ,- te, C,v or _. _ _  . 0 e owne���_ ���_�_�. 3�li���1�.:���;�}�;�.I�, �\tJ,;'�.���' �t;�1v7 )�i Ei:;��t� �fNf:,ll��: 

Mill Stones and Corn Mills. We make Burr "Mill�toncs, Portnble Mills. Smut Machines, }'ackprs. lUll Pieks, Water Wheels, Pulleys. and Gearing, 8pel'ially alialJted. to Flour .Mills. �cnd for catalogUl� . 
.1. T. :\,OYE &: 1"O:\'. lIulf'nlo, N. Yo 

THE DRIVEN WELL. 
\,T�li: :ii1 �e�TI�V &1:!��esu:3!r ���ln:st!�Ii�h:a 
A lIIerican Ilrivf'lI \\' .. 11 IJnlelll, leased by the year to responsible parties, by 

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

KEYSTONE 

(,:;\l\lli�,CARY&MOEN� 
STEEL WIRE QfO--:-O£SCRIPTION @to-' 'U 
234 W.29.ST. EV£RY' &STEfLSPRINGS. NEWYORKCITYj 

� RARE OPPORTUNITY. � The proprietor, advanced in years and desirous of retiring from active control of business, would sfll at a 
�c:tl��t���it c�i�v;:l� ,1�t��u�Oj�� �t�:i\r��r���ggg8��flg 

l'HE O�lO� IRO� MILLS. Pittsbur!':h. Pa .. ManufactUrers of improved wrought iron Hearns and GirderS! (patentct.U. The great fall whieh bas taken place in the prices of Iron. and especiall.rin Beams used in the construction on'IH�J PIWOF BUILDINGS, Induces u.to call the spe. cinl attention of Engineers, Architects, and Builders to the undouuted advantages of now erecting }1'ire Proof 

all their ma<:hinery and tlxtureR complete, and now I crowded with custom work, Imving cost upwards of sixty stones made of the best French I thousand dOllars. and the only ones of magnitude for Burr. �'or lirinding Wheat. Mid- 120 miles on the MisB i�Rippi River, on variou8 points of dUngs. Corn, Feed. etc. Price as which may be Seen Fpecimens of work of these sh O})S at low as any other first-clal'ls �Ull. 'Stillwater, Winona, McGreJ!or. Dubuque, .Fulton, Circulars and prices furnished by V����'rg��f��, �duJ;::��h'eag�o�iIe���r (!11n\��.���:: 

Mill. Vertical 

1361 Rldg�·fve�.�;��fl�;e¥phla, Pa. A. P. HOSFOltD. 
structure:-i; and bv reference to page�52 & 54 of our Book ---- --. 

NOVELTIES, NOTIONS, of "pet ion • .-which will he sent on application to �hose FARM: LAW. ADDRESS OF HON. EDconJ.e,mpla�In/.! !he �r('rtwJ.1.(�f tJ:c pr(l(Jfb�Ild��g, s ,- rIlE Ml':!,'D Il. BE.'\XETT, delivered before the Massachusetts ('0,,1 <'A� llh :H.CY ItA 11' .. 1..) CALC U I .. AIED. t�e State Board of Agriculture. rrhis is an essay embr.lcing 'fattlles Cheap Jewf,lry Stationery Pa-kages cost of InsuranceU�'-J1ded.and the se.rlous losses and m-I complete Ilnd pr.lctlcal information, valu .. hle not unly , . , � .  �rru.pt.lOn to bU81nl �.R c�used by.flre thes.e and lIke co�- \ to the farmer but to every one . :--howing how to Buy a AJZ"ents and count� stores supplied. 11lustra�ed circu ... sld�ratlOns �ullY J��hfY .l�y additlOnB;1 flrst cost. It IS j .Farm; Bargains that are not Bindmg; Boundaries, and I �ar free. J. BH.IDE & co., :\lanufacturel's, :salesroom, b�heved, tha!, were ow�ers fully a?fare of the small I where tney are in Streams. Ponds. J akes, or on the S{'a- 2Y7 B way, New York. Add.re�s lettertl to P. O. Box 2773. dIfference �ll1C� now eXIsts between the use of,"�o()d shorej what a Deed of a It'arm include:-lj IUghts in the' 8J!d Iron, III many cases. the latter would be adopted. Hoad. }'arm Fences: their Legal Hetght. etc. I{ailway I "e shall be pleased to �llrnlsh estimates tor all the Beams Fences. Rtl'ay Lattle: Cattle on l:uilways; Impounding I complete, for any specIflc stru
.
c 
.
. ture,so that th

o 
e di1ference \ Cattle. The Farmer's 1.iability for his Animals. The In cost may at onc;� ... �e �scerta�ned. -A--dqress Law on the Dog. The Farmer not Liaule for his Dogs. 

____ CAR�F�(Jl�. ��?':....:. &_�?__.:..:.��t�s���:!_a� Water Rights aud Drainage; DamJ.1ling i D!verting the 
H E 0 .- O· T TON 

Course of a Stream. Surface \\ ater; I nderground ! 
A AD FALL C MPE I I ! Water. Trespassing. In Summer and in Winter. Hunt-I 

�tc.an8�1:���· in�J{�II!:NT;(}�I� �nM:�����rlL���e;M�� �T I 
166. Price 10 cents. 

WOOD ENGRAVING 

BIt A IlFO i, J) j" IL L �O. Succeaaon to Jill. Bradford & Co., 
French "AN:B��REili'iiBtones, Portabl. Corn & Flnur )lillA, :"mu lInchlnes, etc. A.lso, dealer!' tn Boltin� Clotb. and General llilJ Furnllibingt. Office & Factory, 158 W.2d St. 

CINCINNAT I, O. 
J. R. Stewart, Prt •. W. R.Dunlap,Stc. LISTS SE�T ON APPLICATION. 

IMPORTANT FOR ALL CORPORATIONS ANlJ - ---- .. - -. ---- --- MANF'G CONCERNS. -Iluerk·.. 'Va teh-

Pond's Tools, 
1I1nn'1Il 'IfJmeDete{"tnr. capable of accurately con-

SEVEN SIZES FOR HAND USE. trolling the motion of a watchman or patrolman at the 
\Vt�i2'lillJl fro m :12 to ,51 IbM. different stations of his beat. Spnd for circular. 

TURE": 1"IZES FOR HOUSE ('OWER. ERILine lathe.. Plan"r8 Drilh. A:c ' J. F..III·";U.(. P.O. nux !)79, IIUN'nll.IlIa ... Th 1 t . t II 1 hi h t d t th 4 . , ..  '. I �. B.-The suit Rgamst Imhaeu�er &: Co., of New York, hau sih�g';-relJ'.J�alo;;t t'h'!, Par�s�o:l�''!''i'X�lbltl�nef.; DAVID W POND Wo C te M was decided in my favor, JOIne 10,1874. A tine was 1878. together with those at thp Jlreat hundred day trial at . , r es r, ass. assessed against them Nov. 11�816. for sell�ng contrary the Centennial in t�76. prove that these machines fully __ -�-_ _  . __ ______ . _ -- i �?o:�se I�!�r;gt�f� t�� ��Uratente�nrBb:?e�l� �tgs�� �:�ne�aib�h;6t rbeci;I�;���I::S ���t�:i�n!.j,a:�e;��:�eK�� FO R TEN no I � r .. A lt� C A � II. I cording to law. ine can be had for t.he same money. we will insert a seven-line at.1vt'rtisempnt one Wf'pk in a. : ----------------------
nnAIIA�I, EJT1J EN &; P .'���[O�E. n�� �� �� -;i;:�;', ��Wt��l):��;� �:.f�H�����si�nuac���i.�eg� II 

ICE AT 8' .00 PER TON. Patente,:s and ¥unufac �rers. either of four separate and distinct lists containing Th PIC T ETA R T I Fie I A Lie E CO 6�1. Mnrket �t •• �hltndelpluR., Pat r from 7U to 1(1() papprs each, or four lines one wt'ek in all e , �endfor Descriptive Catalogue WIth prices. four of the same lists, or one linp one week in a11 six Jists LIMITED 
' 

. -- I combined, helng more than 1,000 p·'peTS. We also have Ro 51, C al d I Ex h 'P 0 B :mI N Y HO" TO SELL P ATENTS.-This little book fully ex- I lists of papers by �tates, throughout the enited �tat-es om 0 an ron c anlte, . • ox I'· DlllinR how all patep.ts can be sold for gpod prices. Price' and Canada Send 10 cents fur our 1m page pamphlpt. 25 cents. L. D. SNOOK, Barrington, Yates Co., N. Y. Address G! o. P H()WEJ.I, & Co., Newspaper Advertising 
------------ .- --------- Bureau, 10 Spruce �treet, New York. 

J. LLOYD HUGH, 
THIS NEW 

ELASTIC TRUSS 
'!i.iillIll� Has" Pad ditrerin� (rom ,,11 olbe", 'I 
" • cup-Ihape, wilh. SliIlf-AdJustlng Rail 

SEN � In cenLer, adapll itself to.1l \,&itlolll SIBLE of the bodY, "hile l.h. BAL In the 
TRlISS .up �RnS1Sp,mlih'I"UD 'V!na {�\ lilah. �rLh Yf:J. p,....,. the Hcrnta Is beld ,,!'cnrply day a,,(l Dlg/l.t. Anrt a r,,";cal c=nr� cer· tll.in. It is ea�:;. dllr�Lble ILn,l ch!Cap. �l"ut b)" TWill. CLrculari 

I,e.. Eggleston Truss Co., Chicago, III., 

PERFECT 
NEWSPAPER FILE 

The .Koch Patent File, for preserving newspapers, magazmes. and pamphlet�. ha� been recently improved an(i price reduced. :--ubscribers to the SCIE.'\TIFIC AM� EHI('A\' and RCIV'.:TIlr'IC A.'\fEUICA" SPPPLEMt:XT elln he !:'llpp1ied for. the low price of $1.50 hy mail. or ,1.25 at the of1l("e of thH� paper Hellvy board !'!tde�; In�f'ription "�('IF.NTIFIC AMERICAN," in gilt. Necessary for every one who wi!'!hes to preserve the paper. Add.ress 
lIUNN & CO., PubU.hers SCrE"TD'IC AMlCRIC,u(. 

© 1879 SCIENTIFIC AMERICAN, INC. 

Itl£ WATSON rUMp, ro� ART '-"--J rUHPING.fISTONROD,flUHc(R.!. WELL 
o lit DIRECT LINE ESIAN,OR DEEfWELL h.� - ONT S flO J fIIoIfS WATSON �E SIMfLf ffflCIE� 160&'> �LA. 1: 

$10 to $1 000 Invested In Wall St. Stocks makes fortunes every month. Books sent free explaining evgrything. Address BAXTER & CO., Bankers, 11 wlln St .• N.Y. 

CA VEA'rS, ('OPYR H�HTS, TRADE 
lU,\RKS, ETC. 

�Iessr •. Munn & Co., In connection with the pu hliea' tbn of the RctENTIFIO AMERICAS, continue to examine Improvements, and to act as Solicitors of Patents for IDYentors. In this line of bllsine,s they have had OVER THIRTY 

YEAttS' EXP�RIENCfo:, and now have 1lI1t"fjlf,ult"d jaciliti£8 for thl! preparation or Patent Drawing'S, Specifications, and the Prosecution of Applications for Patents in the l:nited Slates, C1Inada, and Forei!,:n (·ountries. 111 essrs. Munn & Co. also attend to the preparation ot CayeafS, Trade Mark Regulations, Copyrights for nooks. LabelS. ReisBues, Assignments, and Reports on Infringements of Patents. All bll�ine�8 intrusted to them iA done with special care and promptness, on very moderate terms. We send free of charge, on application, a pamphlet 
containing further information about Patents :Iud bow 
to procure them; directions concerning Trade �rarks. 
Copyrights, Designs. Patents, Appeals. Reismes, In
fringements, Assignments, Rejected Ca�e8, Hints on 
tile Sale of Patent s, etc. 

FO"�if/)J, P.,tP.t.tS.-,,ge also Elend,.f,·t'eof charget a 
Synopsis o( Foreign ratent Laws. showing the cost and 
method of securing patrnt- In all the principal co un· 
tries of the world. American inventors should bear in 
mind tliat, as a general rule, any ll1ventiGn that is valu .. 
able to the patentee ill this countr)' is worth equally as 
much in England and Borne other foreign countries. 
Five pat.ents-embracin� Canadian. Engli8h, German, 
French. and Belgian-will Sl'cure to an inventor the eX" 
c!u,ive monopoly to his discovery among about ONE 
HUNDnED AND FIFTY lUILLIf)N� of the lllOst intelligent 
people in the wor:d. The facilities of bu-iness and 
s'eam communicat on arC snch that patents can be ob .. 
tained abroad by our citizens almo.t as easily as at 
home. The expense to apply for nn En!':li8h patent is 
�75; German, $100; French, $100; Belgian, $100; Cana
dian', $50. Copies of PateJl/s.-Persons desiring any patent 
i�,;:ued from 18.10 to November 26. 18li7. can be supplied 
with official COPieS at reasonable cost, the price de' 
pending upon the extent ot drawings and length of 
specifications. 

Any patent issued since November 27,1867, at whiclt 
time the Patent Office commenced printing the draw
ings and specifications, may be had by rem itt ing to 
this office $1. 

A copy of the claims of any patent issucU .ince 1836 will be furnished for $1. When ordering copies, please to remit for tlte ,arne as above, and state name of patentee, title of invl'ntion. and date of patent. A pamphlet, containing full directions for obtaining United States patents ,ent free. A haudsome]y hound Reference Book, gilt edi:es, contains 140 pages and many engravings and tables important to every patentee and mechanic, and is a useful hand book of refer· ence for everybody. Price 25 cents, mailedlree. 
.Addre.s KUNN" CO., Publishers SCIENTIFIC A�!ERICA�, 

37 Park Row, New York. 
BRANCH OFFICE-Corner of ]I' and 7th Streit., 

lJ'lUih&nqton. n. C. 

THE U Scientific American" is printed with CHAS. E� EU JOHN�ON &: CO. 's INK. Tenth and Lombard Sts •• Philadelphia. and 59 Gojd s t., New York. 
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