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Inside Palle, eaell insel·tion ••• ,,� 
Back Palle, each insertion ••• $1.00 a· 
Engravings may head adwrtisements at the 

per tine, by measurement a8 the tetter prl38s. 
tisements must be received at publicatirm ojJice as 
as Friday morning to appear in next issue. 

Unemployed Engineers & Machinists 
can earn from $100 to $300 a month by selling. in their own ne!ghborhood, the best Engine Governor ever made. Send for de8cri�tive circular and terms. 

S. B. ALLEN, �, Mass. 
"Indispensable to the. Library, OtB1'gyman 

La1llyer, Physiaian, Editor, Teacher, otudent; 
and aU oj any calling in life 1lllw desire kn01lll
edge." 

ENCYCLOP JDIA BRITANNICA. 
Ninth Edition.··American Reprint. 

This great work Is beyond comparison superior in its elaborate and exhaust ive character to all similar works. 
The contributors are the most distinguished and orig

inal thinkers and writers of the present and of the past. This issue is the Ninth revision in a space of over one hundred years since its inception, and this reprint a 
copy inevery particular of the British Edition now 'In course of publication, is the best and cheapest work 
ever offered to the American people. 
..,;llh�rt�'{1.��tffye (�Y��t�e�nl� �a� �;r::�

v
rs s:��� thit·d greater per volume than in any other Cyclopredia sold at the same rate�. 

r rhe work contains thousands of Engravings on Steel 
:�d r:�I�l:��a:s printed from entirely new type made 

W will be comprised in twenty-one Imperial octavo volumes, six of which are now ready, and the succeed
ing volumes will be issued at the rate of three a year. 
Price Fer vol., extra cloth binding . ..... . . .  $�.OO. In hal Turkey Morocco, extra . . . . . . . . . . . . . .  $".00. 

Sold only by subscription. 
A neat Pamphlet, giving specimens of pages, cuts, 

��li����I::,sf�a;��W;;al��� .Of contributors, etc., will be 

J. M. STODDART & CO., Publishers, 
'1:la Chestnut Street, Philadelphia. 

H. H. KEY, Publisher, 
Room No. S, 120 Broadway, N. Y. 

A NON-CHANGI!]ABLE GAP LATHE, 
ro�ngl�,S��gaJ8r s:tc� a{� fl'tilf§d*Cr�MW,'r� S��� 
Front Street, PhifadelPhia. See SCIENTIFIC AMERICAN, April 28, 1877. 
$66 a Week in your own town. Terms and $5 outfit free. H. HALLET'l' & CO .• Portland Maine. 

CAVEA'J.'S, COPYRIGHTS, TRADE 
MARKS, ETC. 

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

In this line of business they have llad OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the prepM'ation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the· 
United States, Canad .. , alldForeign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regnlations, 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 pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In
fringements, Assignments, Rejected Cases, Hints on 
ttle 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, �s 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 ex
clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob
t.Lined abroad by onr· citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $1DO; 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. 

Ally patent issued since November 27,1867, at which 
time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1800 
will be furnished for $1. 

When ordering copies, please to remit fOf the same 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
W"nited States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contain, 140 pages and 
many engravinl(s and tables important to every pat
entee and mechanic, and is a useful hand book of refer
ence for everybody. Price 25 cents, mailed free. 

Address 
YrlUNN & CO., 

Pnblishers SCIENTIFIC AMERICAN. 
a" Park Row, N. Y. 

BRANCH OFFIClil-Corner of F and 7th StffltQ, 
Wa8kington, D. O. 

Ititutifit !mtritJu. 
System of Grinding! 

Illustrated Catalogue No"; Ready. 
STANDARD

· 
J<'LOURJ.NG MILLS. 

Horizontal Grinders. Slow Rnllners, Fine ]<'lour. High i:\peed, and Econo
Fnlly Established. 
A NEW Copy For All. 

_ ................ _ Editors please address 
EDWARD HARRISON. 

Ave. New Haven, Conn. 

HARTFORD 

STEAM BOILER 
Insueotion & Insuranoe 

COMPANY. 
,AB.D.IO:I.,A'S 
&, SUGAR MACHINERY W.B.FRANKLIN, V.Pres't. IM.ALLEN,Pres't. 

Coffee, Malt,. Corn, Cocoa, and Grain· 
Dryinl/: ·Mallbine. Coffee· Hulling and 
Polishing Machinefil. (:offee-Washing 
Mac.b.lne. Helix Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO .. 42 Cedar Street, Messrs. N1 UNOZ & ESPRIELLA, 52 Pine S�ree�, New York, are Mr. Guardiola'S Agents, and they 

��v�'�aE�':r. attention to all orders for any of the 

25 Faitnhcy Cards, snowfiake, damask, &c., no 2 alike, w name,luc. Nassau Card Co., Nassau, N. Y. 

b Niagara - M� Steam Pump Works. 
ESTABLISHED 1826. 

. .:: 
. 
CHARLES B. HARDICK, 

, " N o .2 3 A dam s S t r e e t, 

J. B. PIERCE, See'y, 

VEST POCKET 

GATLING GUN. � '" 
£ By Far the Smallest and Most Perfect 

c...:.=_..:-t::!J POCKET ARM in the World. 
Secured by U. S. ana ForOO.m Letters Patent. 

By far the most rapid repeating arm ever manufac-
t':.�'i.�·wltha J't1:'!�V1I�:T��.ag�n:tt:gci�e��eSOui�:i 
�ze cartridge,and can be carried in t�evest Pocketwith 
�:��1�n���:���o r����Mfee i���s��nl�'Iia:t:ctig,�: Send .for circulars. . 
All Ri�ht Firc Arms Co., Lawrcncc, Mass. 

� BROOKLYN, N. Y. 
-
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te Pond's Tools, ee as. Ings, s!:;�rUC:t�:'!�b�l�n;�;o:;'i�!:�e:!' to 
From ;a to 10,000 I bs. weight. true to pat.tern. An invalu- LUCIUS W. PON'll. Worcester, Mas". 
able substitute for forgings. or for malleable iron castings re�Uirin& iteat Btren�h. Send for circular and 
riPi¥.\Jl s��i:\\'�1>JrL<iABill�?J�f.P/f:' 

P. B:I.,AISDE:I.:I. '" CO., 
Worcester, Mass., 

Manufacturers of the Blalsdeli Patent Upright DrillS 
and other first-class Machinists' Tools. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
MANUFACTURED BY BURLEIGHROCKDRILl CO 
SEND FOR PAMPHLET. FITCHBURG MASS_ 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills Smut Machin�s. packers\Mill PiCks, Water Wheelsl Pulleys. and 

Geanng. speclR Iy adaptea to Flour Mil s. Send for catalogne. 
J. T. NOYE &80N, Buffalo, N. Y. 
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BRADFORD MILLeD. 
Sucee88onto Jas.Bradford � Co. 

MANUFACTURERS 01' 
French Buhr l'Itillstones, 
Portable Corn & Flour MiIIl. 

Smut Machine., etc. 
Al10, dealers in Boltiog Cloth. ant GeDeral:HiIl Furnishing. 
01Bce&Factory.168W.l!dBt. 

CINCINNA'I'I, O. 
J.R.Stewart,Prea, W.R.Dunlap,S .. 

BENT ON APPLICATION. 

. "W" E E N.A..ME L 
InFINE JET BLACKevery varietyofturnedwoodwork 
ports of m achlnery;ca.Hng:s;tin w •• ·e and other tnetal 
wo .. k ENAMELED JET GOODS.ln wood or metal, mad. 10 order 
AM£RlCAN ENAM£LCD .• 1W ••• EN STPRDVIOENCE. R • •  

S�OLD PLATEDWATCJJlES. Cheape,\ 
in the known world. 8ampl� Watch Free to 

genlS. Address, A. CoULTEB & Co •• Chicago. 

Lightest, Strongest, and Bf'st 

BELT PULLEY 
made. Secured to the Shaft without Ke�, Set Screws, Bolts or Pins; also, Adjustable Dead Pu and Taper
Sleeve Couplings . . ,Send for catalogtle. Ad ress. 

Taper.lSlee,<,;e Pulley Works, Erie, Pa. 
EST ABLISHED 184�. 

JOSEPH C, TODD, 
(Formerly of Todd & Rafferty), ENGINEER and MACHIN-1ST • .  Flax, Hemp J�te, Bop-e, Oakum, and Bagging Machmery. Steam Engmes, BOllers, etc. AlsoAgentfor the cele.brated !1nd improvedRawson& Rittin!l'er Hoisting�nalne, I wlll�umish specifications and estImates for 
:�d

k
��i�e..,f fJ'J'�ery. Send for descriptive Circular 

J. C. TODD, 
10 Balrclay St., New York, or Paterson, N. J. 

YALE 
IRON WORKS, 

Conn •• 

25 Fashio.oable Cards. no two alike. with name. lOco . 
postpaid. GEO. I. BEED & Co., Nassau, N. Y. 

FOOT LATHES I Fret Saws! Send 6c. for 90 
• pp. E. Brown, Lowell, Mass. 

PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, EGAN & CO., CinCinnati, O. 

[NOVEMBER 24, 1877. 
THE rrANITE CO .. 

. STROUDSBURG, FA. 
-

EMERY WHEELS AND CRINDERS. 
GEO. PLACE,121 Chambers St., New York Agent. 

$a� �����i����1°F;��I��J 
, 8avl���:I\%t�a�:V���:� ment for old or young. Or it can be made 

mcmfJjJ making business anywhere. Send ����!!!rJ 3c. stamps for large catalogue to U KELlSE¥ & CO., Manufacturers, Meriden, Conn. 
PUNCHING proPM�t.a'.:"e:c.an'l:rB�s·s�(¥'dj�r� 
PRESSES. bt,fn�ERPRESS co., Middletown, 

COMPRESSED AIR PNEUMATIC DIS
llr���r�t1��m:�::� inc�:[!rnerl�h s����¥i\ocn �B�! 
VAN SUPPLEMENT, No. 24. Prlce,10 cents. 

Liqaid Paints-all shades. finest in the world. 
Fire Proof Paint, for Wood work, &c. Roof Paint, for Tin Roofs. Iron Work, &c. Roofillll, with white Fire Proof Coating. 
�oofCoatilll't for restoring andEreserving old roofs. 
S�;��\�i��ran�t��jl�C�;�l"i l�::'y Roofs. &c. 
lSteam Packing, Asbestos Boards, Fire Prpof Coatinjl8, Sheathings and ROOfing l<'clts, &C. These artlcles are ready for use, and can be ea8i� ap
tV.:i�. �c�ny one. Send for Samples, Pamphlets, rice 

H, W, JOHNS MANUFACTURING COMPANY, 
81 Malden Lane, New York. (PHILADEI'PHIA BRANCH. 406 Arch St. 

Also DOWNIE,J'RAINER& CO .• Boston. 
for S. W. HEMPSTED & CO .• Columbus, Ohio. 

sale by �: r: �Y1ii:If2·<JJ: ���s(lrleans. 
_��-.:...-T_

HOMPSON & UPSON, San Francisco. 
SECOND-HAND ENGINES AND BOILERS ll'OR SALE Portable and Stationary. Junius Harris, Titusville, Pa: 25 Cards, 25 styles, 10c., or 20 Chromo Cards, 2Oc. with 

name. J. R HUSTED, Nassan. N. Y. . 

F0<Yl' POWER TENONING MACHINES FUR SALE 
. By S. C. HILLS, 78 Chambers St., New York. 

The fact that this sbafting has 75 per cent. greater 8tren�h, a finer finish, and is truer to gaUfe, than any 
��e:r�a�:�' [::��gf: �:ggF:c�ter�� ���:e08EtC:::����J COLLINS' P AT.COUPLING, and turnish Pulleys, Hangers 
:�';;ligi�i�'i. t�st approved ':fbJ:i�s �r�lH�H'¥,��''s d Oli 

Trr Street, 2d and 3d Avenues, Pittsburgh Pa. 190 S. Canal Street! Chicago, Ill .• and Milwaukie. Wis. 
W" .stocks of th s shafting in store and for sale by F:ULLER DANA & FITZ Boston, Mass. ",EO. PLACE & CO., 121 Chambers St., N. Y. 

&'ine Tools, Foot Lathes and Saws, 
Jhuck Twist DrillS, Taps and Dies, Screw Plates. Stnb rools, S�eel, Emery Wheels. Files. Send 6c. in stamps for new .llustrated catalogue of 140 pages. 

JACKSON & TYLER, 16 German St., Baltimore, Md. 

Small Tools of all kinds; also GEAR WHEELS. parts o� MODELS, and materials of all kinds. Castings of 
A GOO 0 WELL can be made in one day with our SIDalILathes. EIlgines"Slide Rests, etc. Catalogues free. 

'.foot WELL AUGER. Send for GOODNOW & WIGHTMAN. 23 Cornhill. Boston. MaBil. 

SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood Water. WM. D. ANDREWS& BRO .• 414 Water St., N.Y. who control the patentforGreen'sAmerican DrivenWelJ 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. Send for new iilustrated catalogue. 

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

New Haven, Conn. 
FOUNDRY AND MACHINE SHOP FOR 
Sale orRent. We offer at a bargain, our old works, 
COI).Si8tin� of three substantial brick buildings. sheds, 
�����@. ':�lk�::r

 b�?nt:s�i.litb�ai�1;gg,db����:d �o�� 
lumber close at hand. Three railroads. Address 

SOUTH BEND IRON ·WORKS, South Bend, Ind. 

SCR· OLL ·SAWS Lathes, Designs, Best Saw 
Blades. Send forcatalogne. 

, L oWl!rices and first quality. 
JOliN WILKINSON, Importer. 53 &·55 Lake St., Chicago. 

. P RIG H TOR I L tS gl(R��(:r� 
H. B Ie K FOR 0 8/7('/7717(7//6. 

our Auger Book. U. S. AUGER CO., St. Louis, Mo. 
BOULTER'S :SUPERIOR MUFFLES. 

MUFFLE. ASSAYERS' AND CUPELLERS' 
Portable Furnaces. cl!���� �i��' Fire Brick, and Fire 
Factory. 1609 North St., Phila., Pa. 

INDEX PLATES FOR GEAR-CUTTING MA
CHINES made and drilled to order, with any required number of holes or cut upon the edge for screw. Spur and beveled gears and racks, for patterns or for use, cut to order; also rosettes for jewelers' and watch·case makers' �ngine lathes. Holes drilled in straight lines of any reqUlred number to the inch. Special tools and care 

11800 to 'Insure accuracy. Patent Cutters for Teeth of Gear Wheels, which can be shal'pened by grinding without changi�g their form. kept in stock. Cutters made on 
this plan w.ll last many times as long as those of the common form, >yith the advantage of being always ready for use. De scrIptive Catalogue with price lists sentler mail on appllcatfon. BROWN & SHARPE MANUF C
TURING COMPANY. Providence, R. I. 

Reverse Motion 

O· TIS' 
SAFETYH?ISTING

·

. MachInery. 

. OTIS BROS. & CO., No. 348 Broadway. New York. 

LEFFEL WATER WHEELS. 
Witle recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

J'mE NEW PAldPI!LE'I' J'01l1277, 
Sent free to those intf'n"j,ed. 

James Leffel k Co., 
Springfield, O. 

109 Liberty St., N. Y. Citv. 

rr K N 0 W A new Medical Treatise. .. THE 
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tg��:'''lgn.sal�� "Ji�.:i �1�� of Life is, beyond 
Bolld wood with I ordinary work on Physiology ·H E A l 
neatness a n d  ever published." An Illustrated 
dispatch. Pamphlet sent FREE. Address THYSElF Is a first-class DR. W. H. PARKER, No. , 

& Bulfinch Stre .. t, Boston, Mass. 

A 16 candle JiIl!':s{O!t0:f8 ��::��and honrs at a 

Wron's PotroloUIB Gas Works 

SHEP ARD'S CELEBRATED 
$�O Screw Cutting Foot Lathe. 
Foot and Power Lathes. Drill Presses. 
·�ft�h�:;����6h���s�ti��d�fti.�T��� 
'����g?;�

g
�f ��tt�rsfo�t� tee��s fg� ,artisans. 

HS�; 9\H�Pll\Rm&: .. EO., 
Cincinnati, Ohio. 

WATER SUPPLY ENGINEERING. 
By J. T. FANNING. C.E. Complete Practical Treatise: 
650 page�j 125 Tables 1. 180 ill ustratlons. Price $6 00 D. VAN "OSTRAND J:'ublisher, 23 Murray 8t:. N; Y: . 

Pyrometers For showing heat of Is now. dOing this in towns, cities. mills> hotels. etc., 
, Ovens Hot Blast Pipes where m use. The same amount of i!ght uom coal gas, 

Boller Flues. Super-Heated Steam, oil StillS, &c. ' I at $3 per 1,000 ft., will cost $15.00. Send for references. 
*.* Copies sentfr�e'Iiy mall on receipt of price. 
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