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Inside PaKe, each insertion ••• 7;,) ceut .. a Iitle. Back PaKe, each insertion ___ 81.00 a line. (About elgnt words to a line.) 
Engraving8mayhrod advertisements at the same rate MI' line � 1M<J8Uremenl as the letter�. Adverti8� must be received at publication 0/fiCe as early 

as Th'l#l'Bdag 11Wl'ning to appear in next l88lUI. 

IMPORTANT FOR ALL CORPORATIONS ANlJ 
MANF'G CONCERNS.- Uuerk'OI Watch

Inuit's TIDle Detector .. cnpab leof accuratelycon_ 
tronill� the motion of a watchman or patrolman tit the 
different stntions of hi� beat. Sf'nd for Circular. 
J.E.n.·EIlK,P.o. nux 979 no"too,Ma,,� N. B.-'I'he suit against Imhncuser & co., of New York was decided in my favor, June 10 1874. A fine was ass essed against them Nov. 11,1876. for selling contrary ��JJk\: i�f�t�gi�� t�:; ��'�-tate�e�RrSb�d�J�t �it�s�nt cording to law_ 
let: BO.\'TS-TIIEIR CONSTRUCTION and munagement. With working drawings, details and directions In full- Four engravIngs, shoWi ng mode of construction. Views of the two fastest ice-sail1ng boats w�cd on the Hudson river in Winter. By H. A. Horsfall. "lI.E. Sr"PPLI-:MEXT 1. The slme number also containR the rules and re,.gulaUons for the fonna.tion of ice-boat club�. the sa1Jing unci II1t\nagement of 1De-boats. etc. Price 10 cents. 

H)Y.JPHNS' lJ,\�Sf?i*eS.�IJ& 
LIQUID PAIIITS, ROOFIIIII, BOILER COYERIIGS, 
�!�mF��c:1�§���e,����f:l!��er:�����;���s�;,�����;: 

H.W.JOHNS M'F'G Co., 87 MAIDEN LANE-N.Y. 
SPARE TH}: CROTON AND SAVE THE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and RIdgewood 
Water. WlI1. D,ANDREWS& BRO., 414 WaterSt.,N.Y_, wbo control the patent forGreen'sAmerican Driven Well. 

Pond's Tools, 
Enl!.lne Lathe .. , Pl all"r .. , Drin8, &c. DAVID W,-IQN_D, Worc��!er, Ma�. 

'titutifit jlUtritJu. [JANUARY I I, 1879. 

PERFECTION CHUCK. 
Fo'}r Steel Jaws. Four 

Inch turned shank to til 
any lathe. It will take 
from smaIlest drUl to a 
full 3-16. Warnwted 
fully. Price t1.50. Dis
count to trade. 

JAMES D. FOOT, 
No. 40 Broadway, 

New York. 

STEAM AND HYDRAULIC Passenger and Freight Elevators, 
STEAM ENGINES AND BOILERS, 

WHITTIER llIACUIXE co., Roston, Mass. 

�omete-s For showing heaG of .. - • Ovens Hot B\ast Flpes, Bo er Fluesi'sw.rheated Steam, OU StillS, etc. 
llENB • BULKLEY, Solts

M::'o'!{3��� Y
. 

ALC OHOLISM. AN INTERESTING 
Paper upon the Relations of Intemperance and Lite Insurance The average Risks and Expectancy of Life of the Temperate and of the Intemperate. Phyeiolog!caI action of Alcohol; stimulating the Nervous System, Retardlng theClrculation. Aleoliol Oxidized In the System. 
��:::���, �rl,!\�n,.ri'J t�:e�uBfs"ea.��t��;,a��� g� Liquor. Extended Medi cal Testimony. Contained In 
SCIXNTI1!'IC AM"BICAN SUPPLEMENT, No. 12;,). Prlee 
10 cent.. To be had at this oroce and of all neWSdealers. 

THF� TANITE CO .. 
STROUDSBURG. PA, . 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE, 121 Chambers st .• New York Alren!. 

ROCK DRILLING MACHINES 
AN 0 _ 

AIR COMPRESSORS. 
r�ANUFACTUREO BY BURLEIGHROCKDRILL CO 
SEND FOR PAMPHLET. FITCHBURG MASS. 

BendfO:;i�D-gn-��-�-C-H ����iP,t�a�a�TJ����J:�;�j;'��� SAFETY STEAM BOILER, reliable infonnlJ.tlon concernin� ne Bpapers and their rates,. and thus enabl!3 the most mexperienced to select 
F b I k d 11 gases troDi intelligently the medIUms best adapted to any partku. 
cg:l a':,';r .:If:I::t. �r:uet lar purpose, WE lBs UE 8EMI·ANNU AL EDITION. OF 
Requirestlo Cleanlnll'otSoot AVER &. SON'S MANUAL YALE VERTICAL MILL 01' Ashes. FOR ADVERTISERS. 164 Bvo. pp. Gives the 

Iron Frame j :B'rench Burrj Selt-oUlng j J. G. & F. ,IRMENICH, names, Circulation, and -advertising rates of several 
Self f dl Lo B rI Adj t Baffalo, N. Y. thousand newspap�rsin the United States and Canada., 
able:��a:C�J i be�r arri�g�� inade ��d and contams moremfonnatlOn of value to an advertiser 

finished, che{lpest. MAC H I N 1ST S' Too L S • 
���:f�n� r��i��ai� !�c�

n
!di:��� fnU!�h����ra:li�!

i
�t: and for qualtty prices reduced. The special offers are numerous and :�gu�d

u
n� �;�� NEW AND I1i[PROVED PATTER...."i8. pnuBually adv�ntageouB. It .will pay you to examine 

or in the world. Send for new illustrated catalogue. It before spendmg any money In newspaper advertising. 
L The last edition will be sent PQRt'paid to any address on 

l�zo�n�tl
a

caIJ1�a�1E�n�� Lathes, Planers, Drills, \lII C. (���:T��I:g A'����YTi� ... :kt�����!'I�1'.: 
o NEW HA.VEN MA.NUFA.CTURING co., tr;.';l' fo':-�;�r�l�y��: �ew lIaveo. Cono. ALCOTT LATHES, for �room, Rake and Hoe Han-

YALE IRON WORKS, New Haven, (Jolln. 
E M 

dies. S. C, HILLS, 78 Chambers St. N. Y. 

S 1 0 · I very an $�!r.!)�'t�S;�� �nNINr. lIutHINERT. Enj!"lufs. Boilers, Pumps, tee astlngs, i H 'I� Ow� bn,in''',I"",n'',Ymn'g",,,ld I Coal and Ore Jigs, Dust BurnlnKApplla!'ces. DrawIng. 
oj Pn'"es TnJe Etc and advice free to customJ!rs. Jeanesville Iron WorkR 

P t KEL�EY& C" (J. C. Haydon & Co.). Address HOWELL GRF.�;X. I nn er lI;rld�n. Con°..; j 8upt'1 Jelinesvillel
_���zerne Co � �a .

_ f,mw. b'ft�J2�1��' ;r�!'A�h�rt':,'i.ign�:;\:'�'d��':\Mry� , ------' --------------
An Invaluable substitute for for!.'"Ing" or c .... t-Iron re- DAMPER BE S T A= WEIGHTED qulrlng three-fold strength. Send for circular &l'rlce list. REGl7LATORS GAUGE COCKS. CHES:J:ER 8= CASTINGS CO., Evelina 8t., Phlla, Pa. ,MUR RILL & KEIZER. « HOLLIDAY ST., BALTUIOBE. 

ROOTS' PATENT PORTABLE FORGE. 
ADAPTED TO 

EVERY VARIETY 
OF WORK. 

THE ONLY FORIE WITH FORCE B·LAIT BLOWEI. 

THE ONLY EFFECTIVE FORGE MADE. 
P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. 
S. S. TOWNSEN 0, Gen'l Ag't, 6 Cortlandt St., NEW YORK. 
WOOD ENGRAVING 

At Photo-Engraving Proce.s Rates, by T. P. DONALDSON, 3.1 Park Row, N. Y. 

aSOENT 
tHAR.M MICROSCOPE. 

CHEAPEST IN TIlE WORLD 

COI!It of other In.trumanta. Sam-

MAf��l�,!,�j ��':n:��ln
u:�nf vile compounds, 

TRY PURE NAT\JRAL WEST �A. LUBRICATING 
OILS produced from our own wells. Guarantud untreatea. unadulterated, and NOX-CONGRALABLE in 

the coldest weather. For sa.le to ConsunuTB in 2,5, and 10 gall cans and in barrels. Send for Circular to 
E. W. STAPLES & CO., Volcano, Wood Co., W. Va. 

LIVE GAME WANTED 
Peroons having deer, rulfed grouse (known as pheas_ 

ants or partrIdge" In some sections). or Western aual� 
ll'':lrc�ff.f':lh����ng lowest cashrr&���itl.n de-

Oakdale, Su1folk Co., N- Y_ 

B I G PAY .-Wlth Stencil Outtlts. What costs' cts. 
Bells rapidly for 50 eta. Catalogue free. 

S . .M. �l)EXCER, 112 'Vash'n St., Boston, Mass. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tongulnll", and GroovIng 
Machines, Daniel's Planers. Richardson's Patent 1m-
f{eo_��\� ;1:� lirne�t:��iw�o r-w�i�£g M�����'ge

a;e� 
rally. Manu�'i�l!li'k<lJ'lY, RUGG & RICHARDSON. 26 SalisLury �tr('('t, ,,'o-rcester, Mass. 

(Shop formerly occupied by H_ BALL & CO.) 

Mowry Car & Wheel Works, 
MAXUFACTrREHS OF 

CARS AND CAR WHEELS uf all description., 
Whee Is and Axles, Chilled Tires, Engine, Car and Brldll"e 

CastIngs, of any pattern, furnished to order at short notice. Also Street Car Turn Tables. 
Wheels of all 8izes conNl anlly on hand. 

Office, 27 1.2 W. Tbird SI .. CIl'iCINNA'l'I, O. Works, Eastern Avenneand Lewis Street. 

CA.VEA.TS, COPYRIGHTS, TRA.DE 
MA.RKS, E'rC. 

Messrs. Munn & Co., in connection with the publica
thn otthe SCIENTIFIO AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line ot busincss they have had OYER TmRTY 
YEAUS' EXPERIENCE, and now have til/equaled facilitiea 
for the preparation ot Patent Drawings, Specifications, 
and theProsecution ot Applieations for Patents In the 
l:nltcd States, Canadu, and Foreign Countries. :Messrs. 
lI!unn & Co. also attend to the preparation ot Caveats, 
Trade Mark Regulations, Copyrights for Books,Labels, 
R eissues, Assignments, and Reports on Infringements 
ot Patents. All business Intrusted to them is done 
with special care and promptnees, on very moderate 
terms. 

��:s:: 5���'te"�I,1:! �� 1 � [ 
ple by mail, postpaId. 25 centa. $'1 A DA Y to Agents cn.nvasstn.2' for the Firf'- .. BRID Mide ViNitO". Te.,... an'! Outtlt J<'ree. Ad- . E II. CO •• 

dress P. O. VICKEUY, Augusta, Maine. 19'2 Bfoadwa1, New York.. 

The George Place Machinery Agency N��7u:1�.!:�led Clrcul&r 0' 

We send free ot charge, on application, a pamphlet 
containing further Information about Patents and how 
to procure them; directions concerning 'frade Marks, 
Copyrights, Designs, Patents, Appeals, Reis,ues, IIl
fringelIlents, Assignments, Rejected Cases, Hints on 
ttle Sale ot Patents, etc. 

llIachln .. ry of Every Description. Woodward steam. Pumns and Fm En[lllBS, 
I 

Address JOHN A. R\?ERLIXG:" SON', Manufac1ur-
121 Chambers and 103 Reade Streets, New York. (' III ',"(UIU'" iR II ers, Trenton. N. J., or 11. LIberty 't reet, New York. 

76 nnd ,'fA (,ent .. (> l'"'n'f�(/t, New York. R "heels and Rope for conveying power long distances. 

U S PIA N 0 CO., Send fur catalogue and price lI,t. or �e::or circular. 

163 Rr,EECKER ST .. N. Y., 
I • Manufacturers of strictly flrst-

CAR N ST E AMP U M P 
clus� Pianos. We sell dirpct 

ME 0 anos. Sent on triu!. rrhousands in use. Ilellvy Dis-
�':.r:�v��� fW�:A'ilf';,rl��,��·w_�r'Jc��v��'R:���w,;,��olli: 

, g��1 C!t�rO;\�e�h I��iI{int!��:;ro��L:�u:N lr��.r
ead 

J. LLOYD HAIGH, ��Of 

Mill Stones and Corn Mills. 
dl %';,�f'��k�I;;:':��Vi ':igr"�s

\,rf::'\��e��,
ls

p����, �n"d Gearing-. l"}leeially adapted to Flour MilJs. Bend for 
catalogue. 

Also known as the " SPECIAL" PUMP, is the standard of 
excellence at home and abroad. For Price List s, address 

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

ESTABLl8HED ISH. 

c. TODD, 
ENGDmER and )fAf'HI:'IlIST. Flax, Hemp, Jute. Rope, 
Oakum Rnd BaggIng Machinery, Steam };ngine., Boners, 
etc. I alRo manufacture Baxter's New Portable Engine of 1877. Can be seen in oper.1.tion at my store. A one 
hO�:;��� f��a:�� e���fi 1°=�:��;!�;�� ht�:ie rorse-power, t275. Manufactured exclusIvely by 

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

WARRANTED THE BEST. 

-------
Cigar Box Lumber, 

MA.NUFAtTrRED br our NEW PATENT PROtESS. 

The Best In the World. 
SPANISH CEDAR. 

MAHOGANY. 
POPLAR. 

Also thin lumber of alI other klnds,lfI 
to � In., at corre-

;�n!�':re�!�;gsat :rl��su���i'.s
�n:e'{.u:n¥'to

a1i,!��r�l�!� 
outsIde of our establishment. Send for price \1st. 

GEO. W. REAl) &; CO., 1�6 to !lOO Lewis Street, N. Y. 

ForeirJ" l'"te"ts.-We also @end,freeof charge, a 
Synopsis of }'oreign Patent Laws, showing the cost and 
method 01 securing patent, In all the principal coun
tries ot the world. American inventors should bear In 
mind that, as a general rule, any inventiun that is valu
able to the patentee In this country Is worth equally as 
much In England a n d  some other Ioreign countries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will sccure to an Invelltor the ex
ciUl'ive monopoly to hiB discovery among abont ONE 
nUNDRED AND FIFTY �IlLLION8 of the most intelligent 
people In the world. The faci1iti�s of bu,iness and 
s!eam commnnication nre such that patenljs can be ob
tained a1>road by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana
dian, $30. 

Cop;"" of PatentB.-Persons desiring any patent 
I.med from 183610 November 26, 18ti7, can be snpplied 
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 which 
time the Patent Office commenced printing the draw
Ings and &pecl1lcations, may be bad by remitting to 
this office $1. 

A copy 01 the claims ot any patent Issued since 1836 
will be turnlshed for $ L 

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

A pamphlet, containing full directions for obtaining 
United States patents eent free. A handsomely bound J. T. XOYE & SOX, Ruffalo, N. Y. 

PERFECT 
NEWSPAPER FILE 

IH.P. Boiler & Engine, $150. 
2 H. P.,$175. 3 H. P.,$200. 

Tested to XC I bs. Steam. I Jf ,�� I�II I I�� Reference Book, gilt edges, contains 140 pages and 
I ' III I 11)-1111.,J many engravings and ta�les Important to every pat-

_ _ ! __ ____ , ______ '!_��� entee ana mechanIC, and IS a useful hand book of refer· 

MUNN & co" 
Publl.her. SCIEN:J:D'IC AMEBICAN'. 

LOVEGROVE & CO., 
1;')2 N. 3d St .. Phlladelpbia, Pa., 
Bunders of Engines and BoUers, 1 to 100 
horse power. Send for clrenlars and prices, and state size and style you want. 

The only Machines giving a s l1d core shOWIng exact I encetor everybody. Price �5 cents, mailed free. 
natufP f\i'l'Ol'1r .. non•a",'" fl,l'011CP'l,. Addre�s It1JlfN &; CO., THE AMERICAN DIAMOND ROCK BORING C�. 

SEND FOR PAMPHLET NEW YORK ----------------
MACHINIST GOODS 

I
· ICE AT 81.00 PER TON�-

And Small TootH of all klnd8. Catalopeuen& The PICTET ARTIFICIAL ICE CO" free. LIMITED 
. 

A. J. WILKINSON & CO., Boston, Mass, ,Room51,CoaJ BDdIron EXChang�,P.O.BozlKlS3,N. Y. 

© 1879 SCIENTIFIC AMERICAN, INC 

Publishers SCIENTIFIC A�lERICA�, 
37 Pari. Row, New York. 

BRANCH OFFICE-Comtr at F and 71h Streets, Wll<'hingtoll, D. C. 

THE" Scientific AmcIlican" E printed with CRAS. 
E�EU JOHNSON & CO. 'S INK, Tenth and Lom' 

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