
Inside PaKe, each insertion - - - ,,:i cents a line. 
Back Palre, each insertion - - - $1.00 a line. 
EJngravings may head advertisements at tl1e same rate 

per line, by measurement as the tetter press. Adver
tisements must be received at publicatiOn ojfice as early 
as Pri.day morning to appear in next issue. 

Pyrometers, ���n:�1'r';;intla����iPe�� Boller Flues, Super-Heated Steam, Oil Stills. &c. HENRY W. BULKI,EY, Sole Manufacturer, 149 Broadway, N. Y. 

$eittttifie .. jtutritllU. 
SAWS. ElIIors�n's PatHnlnanra8�llsToIllDHrHd. 
A GB.E:,\.T IMPROVEMENT ANDREDU�TION IN PRICE. 

FROM 14,000 MILES AWAY. .. OIago, N ew Zealand, Glen Kenich Saw Mill, August 16'h, 1877. 
H Messrs. Emerson, Smith & Co., Beaver Falls, Pa., U. S. A. Gentlemen: Would you be kind enough to send us your Dew 

W 
Hand Bl,lok, as advertised in the SOUtNTII'IO AMERIOAN 1 I have two of your 60-inch Patent Planer tiaws, purchased in 1�14. 
and I can fully endome what I bave' ofien leen publiahed :  ThatI would not use tlle Solid Saw if gifted to me. :My agent will 
order 1,OUO more Saw Bits. Yows rupeeUUlly, U JOHN FARLANE." 

rr-l0,000 more new edition of HAND BOOKS FOR SAWYERS AND Ll!MBERMEN 

S to be given away. Send in your full address at once to EMERSON, SlUl'l'H & {10., Beaver 
Falls, Pa. 

N .B.-Please say where yon 8aw this. 

[OCTOBER 27, 1877. 
THErrANITE CO., 

STP..OUnSBURG, FA. 
EMERY WHEE·LS AND CR.lNDERS. GEO. PLACE, lZrChilinbers St,. New York Agent. 

$ 3 prie�L�J t�v�loP�f fi�,��J to any press. Larger sizes for large work. 
��lc;t;nOe� lfx��V�tru;:a�:¥:�����:� ment for old or young. Or it can be made money making business anywhere. Send h�ili�WJ�y3c. stamps for large catalogue to � KELISE Y & CO., Manufacturers, ilIerhlen, Conn. 

o P RIG H TOR I L t-s �I���i:p� C'tT ABDIOLA'S 
COFFEE & SUGAR MACHINERY 

Niagara PUNCHING Drop Hammers and Dies, for work-
Steam Pump Works. �'i�'llNsp:�ss 6e�M�&�f�w:. H.BICKF"ORD Cin('/n77C70'tJ. 

C oft'ee, Malt. Corn, Cocoa, and Graln-

1lI S ' p " Dryln" Macbine. Coft'ee-Hnlllng and 
,,0 awdust. No laRlD!!;. 50 p. (\ of Wood Saved, POlis hing Machine... t;oft'ee-Wa"hlng 

cJt�fiJ.�
u����i���nndu§����������!srees�1�i\ilf;t:��e llJnehine. Hell,x Sligar Evaporator. 

if not superior, to that sawed and planed The larg-e. Messrs. C. ADOLPHE LQ� & CO.142 Ce<;lar 
t�r;,�fsa��db�e���°J.�';fe ,;;�s�e!�:��������gl.r.la::�� I �����t: ��si';,�k�f��t��G�r��I�,�i�fnh, .l;J r��; offer specially low figures to the trade and large buyers. will give prompt attention to all orders for any of the Wehave in stock, or will cut to order, as deSired, Wal .. above machines. nut, Mahogany, Spanish Cedar, WhiteWOOd, etc., of any ;;:;:�::;;::�::;;;:;;:;-�v-;;--;;:o.01n:;;;;�wi1i;-:ti;i\;r 
����':.:'er��lI������C:St�t,N���fatItc�n:'t � understood that our lumber requhes no planing, and Smallest and most perfect Revolver that the thicknesses are the same aA of sawed boards in in the world. Usual form of Stock, or 
��� f�::'Ib��t�-;gi.�tt t.tlic�;�. uJlc�e:::i��t g,aewt6��� �� handle, dispensed with. A perfect 
the boards, as manufactured �y us, have all the merits safeguard against accident. Send for 

EsTABLISHED 1826. 
CHARLES B. HARDICK, 

N o . 23 A dam s St r e e t. 
BROOKLYN, N .. Y. 

Steel Oastings, 
From J4: to 10,000 lbs. weight, true to pattern. An invaluable substitute for for ·ngs, or for malleable iron cast-ings requiring renilth. Send for circular and 
l'l'lce list to C: STElEL CASTING CaMP ANY, EVELINA S EET, l'HILADELPHIA, PA. 

we Claim for them, being fully equal to sawed wood. Ight Fire Arm Co., Lawrence, Mass. 
"EO W READ &; CO 186 t 200 L iSt N Y ------ � GAS FITTERS, ENGINEERS, MACHIN-u • • ., 0 ew s ., . . P �L A ISD..:"LL JI. CO lsts and Apprentices, should all read Plumb-

WANTED, BY THE MASSACHUSETTS • � � .&I. � ., er's and Gas Fitter's Gnide. Illustrated and 
Institute of Cookery, for its Laboratory, now in process Worcester, Mass., 

n':r�tlJ. �l'£tJfvPl§-�li'llrN. 10th St., Phila. 
g�oir��tioRa��s�t"8veC;:��u���tll'!fio,;,el'W�re;O 6'';:' Manufacturers of the Blaisdell Patent Upright Drill. FOR ALL KINDS OF MACHINERY-Apply to 
h�fJe�:n� agl ��;;-n�,:;�iva1�'ii'r�;radt\il.1.lr9l}�U��B and other first-class Machinists' '1'ools. S. C. HILLS, 78 Chambers St., New York. 
SECRETAR Y, No. 13 West St., Boston, Mass. Approved I , Circulars will be placed in Record Department for. III::::f 

1 ' � -r+1""'" ,.... -=:II Ce:rn.eI1"t. public Inspection. I �ay or s � _ III �.&..&.'-'&. 
YALE I l��J��r�lr����:uers inBUildingMaterial. JOHNSON & WILSO�3'£l.�:�: s\���:,s'New York. 

IRON WORKS, 
fJonn,1t MACHINISTS' TOOLS. 

VERTICAL NEW AND IMPROVED PATTERNS. 
Ec�re�f� Send for new iilustrated catalogue. 

, without 

I 
Lathes, Planers, DrIlls, &0. 

to order, NEW HA.VEN llIA.NUF,1C'('URING CO •• competi- New Haven, Conn. 

MACHINE TOOLS, 
Enlrine Lathes, Iron Planers. 

THE BIGELOW 

Steam Engine. BORING AND TURNII1G MILLS, 
Radial Drills, etc., etc. 

All New Designs. Best Quality at Low Prices. 
NILES TOOL WORKS, Hamilton, Ohio. 

(JA.VEA.'.I'S, COPYRIGHTS, TRA.DE 

BOTH PORTABLE AND STATIONARY. 
The CHEAPEST AND BEST in the market. 

Send for descriptive circular and price list. 

H. B. BICELOW &. CO., 
New Haven, Con n. 

BOGARDUS' PATENT UNIVERHAL ECCEN
TRIC MILLS-For grinding Bones, Ores Sapd Old Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, Corn and Cob, Totiacco, Snuff, Sugar, Salts, Roots, S�cesl Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 

HARTFORD 

STEAM BOILER 
Insneotion & Insuranoe 

COMPANY. 
W. B. PRANKLIN, V. Prest 1. M, ALLEN, Pres'!. 

1. B. PIERCE, Sec'¥. 
ESTABLISHED 184.4. 

JO.SEPH C. TODD, 
(Formerly of Todd & Ralferty), ENGINEER and MACHIN-
UiChi:!��: sfe��PEn����'s, j\�R�;'s?:tc�mA��odA::�f��� 
f�:��I:l�e�tf�ftr�u��fs1i:;�c��:ii���a:dtl�f����1�; all kinds of machinery. Send for descriptive circula.r and price. Address 

... C. TODD, 
10 Barclay St •• NelT York, or Paterson, N. J. 

MA.RKS, ETC. 

Messrs. Munn & Co., in connection with the publica· 
tion of the SCIENTIFIC AMERICAN, continue to exaniine 
Improvements, and to act as Solicitors of Patents for 

118'0 ��� ;�:�:v�rr:t���,t I��S�rW��e b�l���r m��� JOHN W. THOMSON, successor to JAMES B'WGAR- WANTED-CANVASSERS ON.A SPLENDID WORK. DUS, corner of White and Elm Sts., New York. ,Best terms ever offered. P. O. Box 2793, Philadelphia. 

inventors. 
In this line of business they have Ilad OVER TIDRTY 

YEARS' EXPERIENCE, and now have unequaled facilities 
for th�paration of Patent DraWings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canlj,dll, 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. 

Before purohasing Paints or Roofing, send for Samples and REDUCED 
Prioe List of 

We send free of charge, on application, a pamphlet, LIQUID P A.INTS.-These Paints are in every respect·strictly first-class and second to no other in the mar-
containin" further iriformation abont Patents and how ket in purity, rIchness, and permanency of color, beauty of finish, and durability. They are prepared ready for the o • . • . " ' brUSh, in twelve newest shades and standard colors, suitable for lihe tasteful decoration of all classes of buildings, to procure them; dIrections concernIng ] rade Marks, I insid� a.nd outh and for: all Pllrposes where a gerfect protective coating is re'lUir�d. OWing to the wonderful coveri� 
Copyrights, DeBi�nB, Patents, �ppealB, Reis��es, In- I ��W�1��:� ?:n�e���;�lg�� ���!a��efr�e��r���'t ��o���!�g;rl�� �r;.,�)Lflir�:�f uf�e P�:�irv�O:��fb�t���

f
�et�:;� 

PRESSES. Conn. 

Paints, Roofing� �tcalll Pil)e and .Hoi!cl' ('oy. 
erillgs, tSteaul Packing, SheathiruJ� FireS Acid, and 
l;fs�.Tegoba��=�s,O�:etb�f�: e�;� for amples, li-
S,. MAIDEN LANE, NEW YORK. 

Patented 1068-,874. BOLT CUTTERS. n Dies open and clnse and Bolt 
II 11'/ i I . thrown out automatically. " • One pattern, holds finished bolts on centres and threads theln with 

greater accuracy and unU ormity and ten times as fast as a chaser in a Lathe. Highest award of American Institute, ,869 & ,874. 
Wood & LI�ht Machine Co., Worcester, MasSo make all kn.ds of Iron Working Machinl'ry. Also, Shafting, Pulleys, &c· 

"IN ALL THINGS, BUT PROVERBIALLY -I�-M- E-CH-A-�I-SM-· , 
THE SUPREME EXCELLE NCE IS S IMPLICITY."--J as. Watt. 
The Old Reliable Heald & Sisco Pump 

Carries off the honors at the CENTEN
NIAL. The aw,u'd of the J·ltdfJes is 

based on its" SIMP LICITF, com
pactness. arid perfection of 

WORKMA.i'lSHIP." 
No higher praise could b e given, but no award whatever was necessary to strengthen the confidence of 

����::':,���ff;:ldre����f�::�av:�l'�:;;r :r��:tfl!e\� SUBcriority over other centrif�al PUnl£s. and always 
:hlc:s c�� is e:�:flile�r i�f��li�\Iy �o tr:tri��dgufu�� 
K����;,J'n�1l�����'l1�� ��earttgu�inn�r�':P"e� ri}i':.� ute. For �aper Makers, �anners. Contractors; for irrifa-
��O�t��/���nfs ���eos;afs�����elaUe�ihu�t�fscgf p:;:� stands without a rival. More than three hundred paper makers use them. More than three hundred. tanners use them. They are used in every State of the Union, andin nearly every country in the world. Pumps alone, and 
ri�'lt�� ��:'���'i:n�o::':J���\ta�t����t �oft���IY every 

First premiums awarded at New Orleans in 1871. in Cincinnati in 1872, and an award, for SpeCial Merit at the American Institute in 1872. Send for illustrated ��:���f 7fK�::8 with 18 pages of certificates and 
HEALD, SISCO & CO .• Baldwinsville, N. Y.  

COMPRESSED AIR STREET RAILWAY 
g6���e6frfE�j�ek���f�r:::l���s?�����J i�n�r:t�7 and propelled by compressed air. Contained in SUPPLEMENT No. 18. Price, 10 cents .. 

BRADFORD Mill CO. Suocessors toJa s.:Bradford M Co. 
MANUFACTURERS OF 

French Buhr :Millstones, 
Portable Corn & Flour Mills, Smut Machines, etc_ Also. dealers in Bolting Clotha au.4 

General Mill FUrnishing. 
01llce&Facto17.168W.2dSt. 

(JINCINNA'I'I, O. 
W.R.Dunl�p,&c. 

BENT ON APPLIOATION. 

THE 

tringements, ASSIgnments, ReJected ca
. 
ses, Hmts on 

I 
mixed paints, or white lead·and linseed oil. They contain no water. alkali, Or otherusele

. 
ss or deleterious Ingredi-

the Sale of Patents, etc. ��t�t:���:'S';��'zJl��� t���rIlor�� the liquid or so-called chemical paints, and are guaranteed to be the mos t durable The Dlost Popular Seientific Paper in the }forld, 
FO"eifJn Patents.-We also send free of charge a 

I 
ROOF PA�NT-For tin and shingle roofs, iron work, agricultural implements. fences, out-buildings, &c. THIRTY -SECOND YEA.R. , '.. ' .We iJl.Ulrantee tMs to be a better article than has ever before been off"'ed to the pubUc jor svmilar puryoses. The largest Synopsis of ForeIgn Patent Laws, sh�wmg the cost and area!,� tin roof in the world (the Permanent EX.hibit.ion BUIlding at Philadelphia), which WI'S in a very leaky Only $3.20 a Year inclading Postage. Weekly. method of securing patents i� all the principal conn- con�iI1'1t�tl8��P�ri���/.;�t�';,d w��e��I�:a�¥t;�C%�i�I�,Oji'r��g�:,d��ee� Rooms, and other wooden 1>2 Numbers a Year. tries of the world. American mventors should bear in structures in danger of ignition from spar\::s cin� ers. or flames. 

mind that as a general rule any invention that is valu- lIT' These Paints are sold by standard fl. s. gallon measure, and our packages conto.in from EIGHT TO TWELVE , , , PER CENT. M{lRE PAINT than those usually sold. This wldely circalated and splendidly Illustrated 
able to the patentee in this country is worth equally as ROOFING-In rolls, r eady for nailln�to the roof, weighs only 60 ponnds to 100 square feet, and, when finished paper is published weekly. Every number contains six-
much in Eilgland and Some other foreign countries. i"i�s��eIn'sh:&�l[!�����e':,� '!:���toloo�s"i��tf'J��t"e�

h�o�r.'d��&e:l;o�tl�:ff ai'sd :��� e��nt��i:,� ��fI�� teen pages of useful information, and a large number of 
Five patents-embracing Canadian, English, German, readi� apl!lied b{,any one. ' ' original engraVings of new inventions and discoveries, 
French. and Belgian-will secure to an inventor the ex- kno�n '��e�!nt*'-t�Ra:o���If!t f�ili��!��:'2��e if;: c����w��ct&.":e:��e 'j..1��g��cta��P��g.s.: representing Engineering Works, Steam Machinery, 
elusive monopoly to his discovery amol).g about ONE· of A.sbestos Cemeut Feltinl{, in barrels; to be applied with a trowel-for Hot Blast and Steam pipes, BOilers, New Inventions, Novelties in Mechanics, Manufactures, 
HUNDRED AND FIFTY MILLIONS of the most intelligent: &c. #��t,r:b.Lining F��\:l:: sshe;��e�ns��!4;';;�0r:.1f�r����Il'T�re�0�P:e�f�������'r¥[J.hem indestructible. Chemistry, Electricitv, Telegraphy, Photography, Archi-

I . th Id Th f 'IT f b' d .  A.SBESTOS M PAll�ING, Round Flat and Loose. A.SBESTOS BOA.RD all thicknesses, for tecture, Agriculture, HortICulture, Natural HIstory, etc. peop e m e .wor . e aCI' les 0 . usmess an Gaskets &c. C S. for Gas Retorts, teakY Roof &c. FIRE A.CID A.ND 'w A. TERPltOOF . I . steam comthunlcatlon are such that patents can be ob. COATINGS S THINGS, LININGS, &c. ' " I All C asses of Rerulers find ill THE �CIE:'TI�IC 

t,lined' abroad by our citizens almost as easily as at All these ,!,aterials are prepared ready for use, in neat and compact form, are suitable for all Climates, and can AMERI?AN a popular res"'."� of the best SCIentIfiC In-
. . be easily appbed by any one. LIberal Inducements to General Merchants, Dealers, and Large Consumers. formatIOn of the day; and It IS the aIm of the publishers . home. The expellee to apply for an Engbsh patent IS SEND FOR SAMPLES, ILLUSTRATED CATALOGUES, PRICE LISTS, &c. to present it in an attractive form, avoiding as much as $75; German, $100; French, $1DO; BelgIan, $100; Cana- possible abstruse terms. To every intelligent mind, 

dian,$50. H.. W. JOHNS MANUFACTURING· CO., this journal affords a constant supply of instructive 
Copies of Patents.-Persons desiring any patent reading. It is promotive of knowledge and progress in 

issued from 1836 to November 26. 1867, can be supplied 7 
every community where It circulates. 

with official copies at reasonable cost, the price de· 8 MAIDEN LANE, N e-w York. Terms of Subscrip tion.-One copy of THE SCIEN-
pending upon the extent of drawings and length of Also for sale by PHI�llPELPHIA. BRA.NCH, 406 Arch St. ' DOWNIE, TRA.INEIt & CO., TIFIC AMERICAN will be sent for on. year-52 numbers-
.pecifications. Dostonl. S. W.· HE]IP�TED & CO., Co�nmbus, 0,,; M . •  M. 'RUCK & CO., St. LOUIS; C. A.. postage prepaid, to any subscriber in tbe United States • l'AltK .... U. & CO., New Orleans; THfI:Ul'SON & UP.,ON, San P"rancisco. or Canada, on receipt of three dollars and twenty Any patent issued since November 2'1, 1867, ,at which II'ii'"' The public are cautioned against purchasing worthless imitations of these materials. cent. by the publishers; six months, $L60; three time the Patient Office commenced printing the draw, months, $1.00. ings and BiPecifications, may be bad by remitting to 
this otjice $1. 

A copy of the claims of any patent issued sInce 1836 
will be farnished for $1. 

When (lFdering copies, plea�e to remit for the �ame 
as above, and state name of patentee, title of inV,en
tion, and date of patent. 

A pamphlet, containing full dIrections for obtaining 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, 
MANurACTURED BY BURLEIGHROCKDRIll CO 
SEND fOR PAMPHLET. FITCHBURG MASS. 

United States patents, sent free. A handsomely bound 
MI'II Stones and Corn MI·lls. Reference Book, gilt edges, contains 140 pages and 

many engravings and tables important to every pat
entee and mechanic, and is a u.eful hand book of refer
ence for everybody. Price 25 cents, mailed free. 

Address :MUNN & CO,, 

We make Burr Millstones Portable Mills Smut Machines, packers\Mill PiCks, Water Wheelsj Pulleys, and Gearing-i specia Iy adaptea to Flour Mil s. Send for catalogue. . . 
J. T.: NOYE & SON, Bnffalo , N. Y. 

Publishers SCIENTIFIC AMERICAN. 
FOR SAL II!: Borlnl{ and Turning Mill,9 

37' Park Row, N. Y. -. feet swing, seoond-hand. 
Iron Planer, to plane 46 In. wide, 30 feet long, suitable for BRANOH OFFIOE-Oorner of F and 7th Streets, i Bridge BuilderSz.. second-hand strong and powerful. 

Washington, P. O. I Address NILES TOOL WOJlKS, IlamiltoD, Ohio. 

:: Clubs.-One extra copy of THE SCIENTIFIC AMERI
CAN will be supplied gratis jor every club of jive subscribers 
at $3.20 each; additional copies at same propOrtionate 
rate. Postage prepaid. 

ODe copy of THE SCIENTIFIC AMERICAN and one copy D A. N' B:.;:e�e�H!Il �������:Of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
Manuf'd by the HULL & BELDlilN CO., Danbury, Ct. for one year, postage prepaid, to ani subscriber in the 

LEFFE1 WATER WHEELS. 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

FmE NEW· Ullr!!LE'r FOi 1877 
Sent free to those 

James Leffel k Co, 
Springfield, O. 

109 Liberty St., N. Y. City. 

Uilited States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed irrside of enVelopes, 
securely sealed, and' correctly addressed, seldom goes 
astray, but is at tlfe .sendei's risk. Address aIr letters, 
and make all orders, drafts, 'etc.,' payable to 

MUNN &. CO., 
37 Park Row, New York. .---.---.. ----:-:-c--'.---'--�. 

THE" ScientifiC American" is printed with C HAS. 
ENEU JOHNSON & CO, 'S INK. Tenth and Lom

bard Sts., Philadelphia, and 59 Gold St., New York. 
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