
�dl1trttStmtut'. J Irsidel.aae, each Inllertion ••• 7'A Cl.ent. a line. ack aaell�� �':.��� t;; �e.TO a line. 
E� may head adverti8ement8 at the I/IJfM rote per tine, fly measurementl Q8 the letter preB8. Ad'/le1'o ti.gemenh mmt be rn:eivea at pulilication qjf/.ce as «Jrly as T usdav mqrning to appear in nat iirsue. 
IMPORTANT FOR ALL CORPORATIONS AND MANF'G CONCERNS.-Duerk'. Wateb. 
�ft:I��Mt�I=�o���C::�h!":�: g!:..,;�r:!
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dlft'erent stations of his beat. Send for clrcul ..... 
J.E.IIUEIlK,P.O. Do][9'79, DOMloo.Mau 

N.B.-The suit against Imhaeuser & Co., of New York, was decided In my favor, June 10 1874 . A line was IIIIsessed �alnst them Nov. 11�876, lor seiling contrary 
�o��: I�rl'iigl� tl:: �U�tent"�Srsb�'ll�� �It�s!:'t cording to law. 

ROCK DRILLS, � 
COMPRESSORS, �Y.." 
FUSE, ����"" 
BATTERIES,����+-... 
POWDER. � �')�� +. 

e .. Phosphor - Bronze, 
iii � for General Ma.-

� , ;:; fl:��� 8�t\�t:':�: 

"TEEE &TYLOG-E1..A.P�ZO." 
A. .i>EN MOB EVERY .POCKET. 

NEAT. COMPACT. 
=� J8lt ���tl����Rs FOR CLERKS. FOR LADIES.· DOES NOT SPILL, DOh:S NOT LEAK. 

B8�� �8f �M{lTCH, 
DOES NOT SPAT'l'ER, DOES NOT �'AlL. CLEANLYt FOR CORRESPONDENTS, 

TASTEFU , FOR EDlTOltS, 
The most perfect Fountain Pen ever made. Always ready. Sent by mal on receipt of price. Send for Circular. 

C. W. ROBINSON, Ceneral Agent, 169 Broadway, New York. 
See Issue of SCIEXTIFlC AMERICAN of October 6. tor cut and Indorsement of th
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Steel Oastings, 
�Iy:e � ����l��' :r:�t�h!��:gn:!t:,,�' J��b�Jt';� An Invaluable substitute for forgings or cast-Iron requiring three-fold strength. Send for circular & price list. CHI:STER STEEL CASTINGS Co., Evelina St., Phlla, Pa. 

BRADFORD MILL CO. 
SuccetlO18 to J&I. Bradford & Co. MAlfUF.IoCTV:aB:afll nil' FrenclL ]luhr Millstones, 

Portable Corn" Flour Mllb. 
Smut. Machlnell. etc. �J t�::!J �iUBo��;..tbt and 

Oflice&Factory, 158 W_2d St� 
CINCINNATI, O. 

Beud for (1a talOlnl9 01 the 
FIRMENICII 

SAFETY STEAM BOILER, 
For burning smoke and ail gases from 
coal and all kinds of fuel. Uequires no rlen lliulr of Soot 

01' A",beN. 
J, G, &; F. FIRME�ICH, Bullillo, N. Y. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED P ATTERNS_ 8eud tor new Illustrated catalogue. 

Lathes, Planers, Drills, &0. 
NEW HAVEN llIANUFAC"'URING CO •• �eW' lIaven, Conn. 

[JANUARY 18, 1879. 
THE TANITE CO .. 

STROUDSBURG, PA. -
EMERY WHEELS AND CRINDERS. 

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

ROCK DRILLING MACHINES 
A NO AIR COMPRESSORS MANItFACTURED BY BURLEIGHROCKD Rlll CO 

SEN(j fOR PAMPHLET FITCHBURG. tAASS. 

TO ADVERTIS�R§' �:f����':.': • bon o f  advel'o wements in the newspapers 0 he nited States and Dominion of Canada.. To furnish advertisers with reliable information concemin� ne Bpllpers and their 
f:::�=�tr�rti:�:Jru� be�t �d:�f:dt���� �rll��� lar purpose, WE ISSUE SEMI-ANNUAL EDITIONS OF AVER & SON'S MANUAL 
FOR ADVERTISERS. 164 8vo. pp. Give. the na.mes. circulation. an(f�adverti8ing rates of several thousand newspapersin the United lSt&tes and Canada. and oontainsmore information of value to an advertiser than can be found in any other publication. All iista oarefullyrevised in each edition. and where practicable prices reduced. The special offers are numerous and unusually advantageous. It will pay JOU to examine it before spending anymoney in newspaper advertising. The last edition will be sent PQstpsid to 81JY addreB8 on ���i:�I� f����:'YTi�e�L�il����h�d��r� 

FOR SALE. � 9 �rm�vc ���8B 2 i;':! and Pump Barrels, � E-< Piston Rods. Screw 

I/1(;J /7f7fJ I I Bolts for Steam 
u dicJhho1- .:7i)ioHU Cylinders, H a rd-

1. R. Stewart. Pru. W . R. Dunlap,8te. 
LISTS SENT ON APPLICATION, 

Mowry Car & Wheel Works, E M 'fHI' $3 PressPrlnbla- Pla.ning lla.chine by Bement &. Son, 
v�ry an Jleto. (SeII-1nk".5) II La':::�':= I Because out �f use. Planes 36 In. x 36 In. 12 feet long, 7-- (/ . w a r  et Bearings, 

Whistles, Hammered Piston Rods, :t��:"'�!�Bg�� Bolt •. Tube�, Plate�. etc. Apply to the PHOSPHORIIRONZE SmELTI .. G CO., Limited, roas Wllllhington 
Ave., Philadelphia. Fa .. Sale Manufacturers In U. 8. 

MANUlI'AcrtJlIERS OF 
CABS AND CAR WHF.ELS of all de.�rlptlons� Wheels and Axles, ChIlled Tires. EDJrlne, Car and BndR:e Castings, at any pattern, furnished to order at short: notice. Also Street Car Turn Tables. 

H IS Own I Forbusine ... pl�abure.youllgorold ' with a travehng butting attachment to plane pieces or 
Catalogue oj Pre�fie6 Type Eic any size. Modem �tyle, as good as newl and In perfect 

P . t t .. ro,!'t.&mp'·KEi.SEY & (J�' order. Can be seen In motion. JOlIN RICHARDS & fin er CELS\Q\'I Berldea. (Joa': CO •• 22d and Wood Streets, Philadelphia, Pa. 

SPARE THE CROTON AND SAVE THE COST. 
Driven or Tube Wells 

LAP WELDED CHARCOAL IRON 
Boller Tub ... , Steam Pipe, Light and Reayy FOraingo Engines, Boilers, Cotton Presses, Roiling Mill and"lRs� 
�'urnace Work. 

READING IRON WORKS, 
�fn South Fourth St., Phlla. 

Wheels of all sizes c."18tantW; on hand. 
OmcewZk:.-illll\';;m Tl'��:u';-;:iid 'i��l:r��:rI, O. LIVE GAME WANTED 

PeNons having deer, rull'ed grouse (known as pheas
ants or partridges In some sections), or \\' estern aua\l, 
ll':lre"f��11f..��g lowest cashJ'�r&�'���AY� de-

Oakdale, Sull'olk Co., N. Y. 

BOILER COVERINCS. 
SAVE 10 TO 20 PER �ENT. 

THE CHALMERS.SPENCE CO., Foot East 9th St •• New York. 

THE EClipse Engine 
Furnishes steam power for all 
���laE:ng:

e
:v��� where a first-class and eco-

�y:;I�:1 :�tcl:8�8 r:�1��8 awarde<lt Including gentennl-
�:Wo. 14�1:;� �Ng I��U�£ 
EXTIFIC AMElUCAN, tor Editorlal lllustrations. 

l'RICK & CO., Waynesboro, Franklin Co" Pa. When you write please name this paper. 

Woodward Steam Pumns and Fire En[ines, 
G. M. WOODWARD, "0 and 78 Centre Street, New York. Send for catalogue and price list. 

Wood-Working Machinery, 
Snch as Woodworth Planing, Tonguing, and Grooving 
Machines Daniel's Planers Richardson's Patent lui· proved Tenon Machines, MortiSing, Moulding, and Re-S"w Machines, and Wood-Working Machinery gene-rally. ManuWfoFli�J'IY, RUGG & RICHARDSON 

26 Salisbury Street Worcester, Mil8&. (Shop formerly occupied by R. BALL & CO.) ----
tlHEPARD'S CELEBRATED 

$�O Screw Cutting Foot Lathe, 
Foot and Power Lathes, Drill Presses, 
�C{����h���S�n,.�ds:ti:,sT�"f 
�'i!t��e"�f ��l\ft'i[
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f
g� artisans. 

M
-
I'll Stones and Corn M'llls Pond's Tools, Pyrometers. ���n:h��n:IJte�pe':.� 

• Boller Flues SUl'erheated steam, 011 Stills. etc. 

H. L. SHEPARD & CO., 
�""""!m.��S31, 333, 335, & ml'b':�:�nF,i��to�I!�t, 

We make Burr Millstones Portable Mills, Smut Ma- ED�iDe La&bes. Plao"n, Drills, "'e. HENRY w. BULKLEY, Sole Manufacture..'Z> 
chines Packers Mill PickS, Water Wheels, Pulleys and DAVID W. POND Worcester, Mass. 

149
. 
Broadway,,,, Y. Gearing, specla'lly adaptea to Flour Mills. Bend for catalogue. J. T. NOYE & SON. Baft'alo, N. Y. - ' The George Place Machinery Agency 

Holly's Improved Water Works. 
Direct Pumping Plan. Combines, with other advantages, over older systems. the following: t. Secures by 
variable pre�sure a more reliable water suPpJy for all 
�urp08 eB. 2. Less cost for construction. 3. Le88 cost 
u�� u.'l�l

n
J�rl��;eimtro�� ru"!�:�g daJI:c��J'.!:. bi. �� fords the best lire protection In tlie world. 6. Largely 

�1���er8e �':�����Tn r:v8:�lea�� r:
e
��88. �e��=�: depa;���n�r 'i.�:�'l!, �(w::.:'re:,ation by descriptive 

pamnOLLY MANUFAC'l'URING CO., Lockport, N. Y. 

The fact that this shr.ttlng hllll ib per cent. greater 
�hee��nh�:e ���tct:���Pu�dgultit;�;�h� Jf��tg�:��i�r. We are also the sole manufacturers of the C ELJo�BRATED COLLIX8' P AT.COUPLIX(I., and tumtsh Pulleys, Han�ers. 
:�it�!t\�� '::,ost approved '1b��S 'Z1-l:'lmML��es on 

Try >'treet. 2d and 3d A venueR Pittsburgh Pat 190 s. Canal Street\ Ch l�o, Ill .. and Milwaukee. WI .. ar Stocks of tb s shafting In store and for ... Ie by 
Qeo. Plac:M���������.FJf�h:'�::; ft�. Y_ 

OT I S
' SAFETY B?lSTING 

Machlnery. 
OTIS BROS. & CO., No. S48 Broadway, New York. 

Shafts, Pulleys, Hao[ers, Etc. Full assortment In store for Immediate delivery, 
Will. SELLERS &; CO., 

79 Liberty Street, New York. 

Small Tools of aU kinds; GEAR WH'EELS, part. of MODELS, and mltterlals of all kinds. CIIIItlngs of Sma'i Lathes, Engines, Slide Rests, etc. Catalogues free. 
Goouxow "& WIGHT>IAN. 116 Wash'n St., Boston, Mass. 

PERFECT 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers 
magazine •. and pamphlets. hllll been recently Improved and price reduced. �ubscrlbers to the SCIENTIFIC AMERICAX ann 8cn�:,\TIFICAMERICAX SUPPI.EMF.NT can be 
�m'J'�1'i.1 f:::;:h:�g:rPrl&"e�;:I�a

b
lct �fJ�so;r f!;�rfJt��� "SCIENTIFIC AMERICAN," In r.lt. Neoesaary for eVl:?d��:s who Wishes to preserve t e paper. 

IIUNN & CO" 
Publl�het'll SCIENUJ'lO AlmRIOAN, 

Machinery of Every Description. 
121 Chambers and 100 Reade Streets, New York. 

For lowest.,prlces on 
WIRE·DR" WINti MACHINERY, 

Send to S. HEALD & SONS, Barre, Maaa, 

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

excellence at home and abroad. For Price Lists, address 

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

SPENCERIAN STEEL PENS. ICE AT 8 •• 00 PER TON. 
Superior Engllsh 

mAke. A aample card of one each of 
the tlD�r bombers 
�� ��t:r �����: 

IVISON, nLAKEMAN, TAYLOR & CO., New York. 
ESTABLISHED 1844. 

JOSEPH C. TODD, 
�:t?�';F::d ���g�:��J."I��j.y���:a:i':i':l.!.,��'il�I��: etc. I al�o manufactUre Baxter's New Portable Engine 
of 1877. Can be 8(�en In operation at my store. A one 
hO;:;;

o
�� rw�a��� e��?tri 'h0�������� 

h
t�:e 

rorse-POwer, $2'15. Manufactured exclusively by 
J. C. TODD, 

10 Barclay St •• New York, or Paterson, N. J. 

LANSDElL'S PATENT STEAM SYPHON I A��PD[IL ,-'" 0 "" -<;'i.- ,-'" 
UNG 'S \.\.--.1 .. '" "I'- "I'- ,,1'-01 WfLDL[SS STE[L TUEhNG 
J MN S lu .. ... 4 rlU,HtR $� Nt'" Yrll,.l, 

ADJUSTABLE INCLINE PRESSES STILES & PARKER pREsS CO., Middletown, Conn. 

The PICTET ARTIFICIAL ICE CO" 
LIMITED, Room 61,Coal and Iron Exchan�e, P. O. Box 3003, N. Y. 

BOGATIDUH' PATENT UNIVERHAL ECCENTRIC MILLS-For grinding Bones, Ores Sand Old CrUCibles, Ire Clay, GuanoB, 011 Cake, �'eed, Corn, 
Corn ana Cob, Tobacco, Snuff, Sugar, Salts, Roots, Spices, Coffee, Cocoanut, Flaxseed!" Asbestos, Mica, etc., and whatever cannot be grouna bll other mills. 
t6�:(hfo�.p���M���s��r �"".rAMt�Ck�� DUS, corner � White and Elm Sts., New York. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Great17 Reduced. 
7000 in successful operation. 

rINI NZW PAlIIPm'l' rei 
Sent free to those m:r.,,,,eSLeu. 

James Leffel8G Co., 
Springfield, O. 

109 Liberty St., N. Y. City. 

TELEPHONE�:!�/p��:: 
CIrculars free. HOLCO'lB & 001 Mallet Creek, Ohio. 

Bw.JDHR�' B·I f1 · _csmW m �r lJ�v�rlll[�, 
Are the most E1feetlve and EconomIcal Non-conductlng Coverings In the World tor Steam and Hot Air Pipes, etc. 
l:a'ii'�ti�o;��:����rl;ec'l.<l,.Yrg�� f�:"f.J!'..1o�v�����lyl���'tI!l� !�� ��t�,:';�r.,�O�} ��si"�:ii�°wifl y,e: r:i�8�:�� ar Local salesmen wanted. ar Note thtaddress andbt sure and get the GenuVnt,whic:h are manufactu.-edonlllbti 

H. W. JOHNS MANUFACTURING CO., 87 Maiden Lane, New York. 
Sole Manu1'achlret'll of GenUine ASBESTOS ROOFING, LIQUID PAINTS, FIRE PROOF COATINGS, CEMENTS, eto. 

© 1879 SCIENTIFIC AMERICAN, INC 

�IINING DIACHINERY. EnI!IH�S, BolI�rs, Pomps, 
Coal and Ore Jill", Dust Burning Appliances. Drawmgs and advice free to customers. Jeanesvtlle Iron WorKS 
��Pt�: J�:���.:lll�. £���rn:gg.�e��.ROWELL GREEN. 

-----
UOR ALL KIND!' OF MAl'HINERY�AppJyto � S. C. HILLS, 78 awmbers St" New York. 

CAVEATS, COPYRIGHTS, TRADE 
MARKS, E'.l'C. 

Messrs. Mnnn & Co., in connection with the publlca
tbn of the SCIENTIFIC AxIi:RICAN, continue to examine 
Improvements. and to act as Solicitors of Patents for 
Inventors, 

In this line of business they have had OVEB THIBTY 
YI<AR8' BXPEIUBNCE, and now have uMqualed facUilies 
for the prep .... atlon of Patent Drawings, Specifications, 
and tbe Prosecution of Applications for Patents in the 
United States, Canada. and Foreign Countries. Jl!essrs, 
Mnnn & Co. also attend to the preparation of Caveats, 
TradeMark Regulations. Copyrights for Books, Labels. 
Reissues, Assignments, and Reports on Illfringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of ch .... ge. on application, a pamphlet 
containing further information about Patents and bow 
to procure them; directions concerning Trade M .... ks, 
Copyrights. Designs, Patents, Appeals, Reissues. In
fringements, Assignments, Rejected Cases. Hints on 
tbe Sale of Patents, etc. 

Fore;! In Pute" ts.-We also send,free of charge, a 
Synopsis of Foreign Patent Laws. showing the cost and 
method of securing patent" in all the principal coun
tries of the world. American inventors should bear in 
mind that, as a generai rule, any invention that is valu
able to the patentee in thla country is worth equally as 
much in England and some other foreign countries. 
Five patents�embracing Canadian, English, German. 
Frencb, 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. Tbe facilities of business and 
steam communication are such that paten(,s can be ob
tained a broad by our citizens aimost 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 B.-Persons desiring any patent 
issued from 1836 to November 26. 18G7, can be supplied 
with official copies at reasonable cost, the price de
pending upon the extent of drawings and length of 
specitlcatlons. 

Any 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 1836 
will be fnrnished for $1. 

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

A pamphlet, containing full directions for obtaining 
United States patents Bell t free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravin� and tables important to every pat
eutee and mechanic. and is a useful hand book of refer
ence for everybody. Price 211 cents. mailed free. 

Address &: CO .. 
Publi'her���TlFIC AMERICAN, 

a" Park Row, New York. 
BRANOH OFFIOE-()qmer of F and 7th Strut,. Washington, D, O. 

THE .. Sclentitlc Amcr.lcan" is printed with CRAS. ID<EU JOHNSON & CO.'S INK. Tenth and Lom
bard St.., Philadelphia, /IUd Ii9 Gold St,. New York. 
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