
Inside Pall'e. eacb insertion. - _ 7:i cent" a line. 
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DlAltOKDSand CARBO. 
r;Wl\s�=I�ff k�s�� 
Mechanical Purposes. The subscriber Is the 
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HOME-MADE INCUBATOR.-PRACTI-
cal direCtions for the manufacture of an etrectlve Incu
hator that has been carefully tested and found to per· 
form aU that may be reasonably expected; with dirac· 
���r 1��;W'1N :r��t"�';:.'·N��WI3':m��eCfO 
cenU!. To be had at this olllce and from all newsdealers. 

STEm:t.. BALLS. 
For Anti_Friction Bearlnlf8.of Best Ca"t Steel. Hardey,ed. 
��,rsol���'ia::':�e�nrnI8b"d. s... 6 In. 

]n quality and densltT of Metai. 
In onlfonnlty of temper. and In ac
curacy and nicety of :IInlsh warrant
ed unequaled. 

IT Samples and prices 1m applica«on. 
SI, .. ""n<I'" Roiling-Machine Co •• Flub ............ 

UMITING NUMBERS OF TEETH IN 
Gear Wheels.-A valuable paper by George B. Grant 
treating of the dltrerent metliods of determining the limiting numbers of teeth In Kear wheels when small 
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from all new.dealers. 
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RIDE WHEEL!!! I 

The best f s the chea�est, and 
we are prepared to show you 
that 

THE VICTORS 
ARE THE BE ST 

Bicycles, Tricycles, 
AND 

Safety Bicycles 
In tbe world. D1ustrated catalogue free. 

Overman Wheel Co. 
Makers of Victor Cycles, 

BOSTON, MASS. 
THE COPYING PAD.-H6W.TO MAKE 
and how to use; with anengravtng. Practical directionB 
how to �'il:

are the gelatine pad. Illld also the aniline Ink 
rltt':;�� thee �g�e�� ��� ��w ';'°r�p� tt:e� 
Contained In ScTENTIJ'IC AMImICAN �UPPI,mn:NT, NO. 
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THE AMEnl�AI-�ELt TELEPH�IE ��. 
95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right se�ured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
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patents In all the principal countries of tM world. 
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361 BJ'ORd ..... y. Ne ... Yort_ 
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Jcitutific �tuttitJu., 
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01;1.& Bro'th.ers � 00. 
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:l![lin a;o�s:'s�g�s JIh�

o
F�e<:'1 �c�o,&�'r.Wn�r� 

SCIENTIFIC AMERICAN SUPPLEME N T No. :l44. Price 10 
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THE GENERATION OF STEAM.-A 
lecture by Geo. H. Babcock delivered· In the Sibley 
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for burolnK bituminous and anthracite coal, wood. saw· 
dust. waste ....... natural gas. etc .• de.erll>ed. ll. The 
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Elevators and Hol"tlne Macblnery. 
as PARK ROW. NEW YOBK. 

IC'Dlty H�ir rurDICDL_ 
Expose an Immense Heated 

Sui'face. 
Extract all the Heat frolll 

the Gases. Furnish Pure 
Warm Air in Abundance. 
Fourteen Years of Test. 

Universally satisIactol'J". 
Send (or Ct Our Famace Book. U 
Abram Cox Stove Co;; 

JlANUPA.CTURERS, 

Philadelphia and ChI�go. 

Barnes' Patent· Foot Power Macblnery. 
WORKERS OF WOOD oit METAL. 
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To be had at this omoo and from all neWSdealers. 

WEITKYEB. PATENT I'UB,liAOE 
BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines, Tractiol! and Portable Engines 
&TE"&"� �O.4..:I:) :El.OX.X.E:El._� 

.... t8et1lrel1 .• , Foundry and Machine Department, . .li •. s. ' 

:B. JOHNS' 

Asbestos Patented Roofi'ng 
F::E:El.EI-P:El.OOF. 

This Is the perfected f o rm  of Portable Rooting manufactured by ui for the pas' 
thirty years; Is adapted for ·use on steep or :ll&t roofs In all cllm .. tes, can be e ... lly :gSI�"..�c':ip��:���
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1i�[�bY��ly?ts only about half ... much as tin. �mples 

H, W. JOHNS MFa, CO.,· 87 Maiden Lane, N, y, 
Cblcalfo. Philadelpbla. London. 

Sole ManUfacturers of H. W. Jahns' LIquid Paints, Asbestos Fire-Proof Paints, . 
Sheathings, Building Felts, Asbe.tos Steam Packlngs, Boller Coverings. etc. VUI,CABESTON MDulded 

1'18ton-rod Packinlf IlInlfs. Gasket". etc. 

THE DEVELOPMENT OF THE MER-
curial Afr Pump.-By Prof. Silvanus P.Thompson. D.Sc. 
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CHARTER'S GAS ENGINE. 
2to 25H. P. The81mplest, most Reliable. and 

Economical Gas IIlnglne 
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An Impulse at every revolution. 
Perfect steadiness lIuarllnteed 
for Arc or Incandescent Electric 
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A PerfectlY· Safe Motor 
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New York Agent, JOHN J. BOCKIE, 47 Dey Street. 
Chicago Agent, H. H. LATRAM,"3lll Dearborn Street. 

Williams & Orton Mfg, Co, . 
P. O. Box 14B. STERLING, ILL. 

DRY AIR REFRIGERATING MACHINE. 
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cold air per DOur, when running at a speed of ]00 revolu-· 
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olllce and from all newsdealers. 
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ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hat:lleld. With directions for coDStruction. Four engravings. Contalned In SCIENTIIPlO AllERlIlA.N SUP
PLEMlINT, liD. Price 10 cente. T o  be had at thIa ·olllce 
and of all newadealers. 
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The lIest Po,ular Selelltlle Paper In the Wori4. 

Tblll widely clreulaled and splendidly Illustrated 
paper Is published weekly. Every number ContalJill sIlt
teen pages of useful lnfOImation and a large number of 
original engraVings of new Inventions and discoveries, 
representing Engineering Works, steam Machlnel'J". 
New Inventions, Novelties In Meebanlcs, Mauuf.cturea, 
C'hemlstry,l!:lectrlcity. Telegraphy .Pbotography, Archl
u>ctnre. Agriculture. Horticulture, Natural lllstol'J". eto. 
Complete LIs·t of Patents each week. 

Terms or SUbRCll"lp tlon.-one copy of the SCIEN

TIFIC .A"ERICAN will be s_ent for om � numbers---, 
postage prepaid. to any subscrlher in the Untied States 
or Canada, on receipt of tbree , ... lIora by the pub
Ilsh�r<I; six montbs. 'UO; three months, 11.00. 

CIubs.-Bpeclal rates for several n&IDeo, and to Post 
Masters. Write -tor psrtlculara. 
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The safest way to remit Is by Posta./f 0rder. Draft, or 
Express M oney Order. Money carefBtIy placed inside 
of envelopes, securely sealed, and correctlyaddrellB8d. 
seldom goes ... tray, but Is at the Bender's risk. Ad
dreu all letters and mate all ordel"l!, draftIl, eto., PIU'
able to 
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361 Broadway, New York. . ' THE 

Scientific American Supplement. 
This Is a separate and distinct publication from 

TIle SCIENTIFIC AMERICAN. but Is unlform therewith 
In Blze. every num her containing sixteen larKe pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with tranalated delcrlptlous. 
TUB SCIKNTlIl'IC AMIIRICA.N SUPPLElIlENT Is published 
weekly, and Includes a very wide ranKe of contents. It 
presents tbe most recent papers by eminent writers In 
all the prlnclp&l departments of SCience and the 
Useful Arts. embracing Biology. GeoIOl\")'. MlneralollY. 
Naturai Hlatol'J". Geollraphr. Archmology. AatronomT. 
Cbemlstry, Electricity. LiKht. Heat. Mechlmical Engi
neering. Steam and Railway Engloeetlng, Mining • 

Ship. Bundlng, Marine Engineering. Photogruphy, 
·..:echnology, Manufacturing Industries, Sar.ltery En
glneerlnK. AgrIculture, Horticulture, DoineBttc Econo
my, Biography, Medicine, etc. A vast amllunt of fresh 
aDd valuable Ioformatlon obtainable In no other pub
lication. 

The most important Bn9imering Works, Mechanlems, 
and Manufactures at home and abro&d are illustrated 
and described 10 tbe SUPPLEMENT. 

PrIce 1'tr the SUPPLElfIBNT for the United States and 
Canada. �OO a year, or one copy of tbe SClENTllI'lC AM
IilRICAN and one copy of the SlrPPLBIIENT. both mallett 
for one year for 17.00. Single copies 10 cents. Addre88 
and remit by postal order,expresa money order; or cheet.. 

MUNN & Co., 361 Bl'oadway. K. Y. 
Publlsbers SCIJ:NTIII'IC AMERtC�. 

• > The value 0 f the SClBNTIII'IC AMBRICAN ... an adver· 
tlslng medium cannot be overestimated. Its Circulation 
Is m .... y times greater than that of any similar journal now published. It goes Into all the States and Territo
ries, and Is read In all the principal libraries and reading 
rooms of the world. A business man wants something 

:�OO;��d ��dr:o
e:�:o:i"��· t�

l
�p :II�� 

dlagrama illustrative of Its performance. �n.aIDed In 
SC IENTUIC AMERIOAN SUPPLmlENT, No. �8S. PrIce _ 

Builders �cntion. 

:'O;:r�
h
"ll!O ;::�I�I::-�n�,,:."'e-¥tl�n h':. 'b�t�h::wIiii 

advertillllB In the SCIENTIFIC AMlIRlCAN. And do not 
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ed on the ScIENTIFIC AMERICAN. 
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stam!led with our" Trade Mark." ·t 01> Milk 8t...,.,t, Boo_ {tt .lou Street, N. Y. 
JENKINS RllOS, ,1\ ��8�·��. 

Single copies, 25 cents. rorty large quarto pages. equal 
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fine' engravings; illustrating the moat Interesting ex
amples of modem Architectural Constmctlon and 
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perspective and In color are given. togetberWlth full 
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