
'eitnitft e J.tutrieIU. 
I n.lde Paae. each 'a..,rtleD - - - , Ii _til a line. 
lIack ..... e. each .D .... rtl.D - - - 81 .00 a Ilae. 

The aboye are ' char"e. IN!r lIjZate IlDe- 1lbout e\Jrht 
words per IIno. This notice ahows the width of the line, 
and 18 8et In agate type. ' En"ravlnp may head adyer
tisementa at the same rate per .,.ate line, by measure
ment, as the letter pre... AdYertiaement8 must be 
recelyed at publication ollice as early as Thuraday morn
lOll to appear In neIt 1.lue. 
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T h e  M o ntau k 
CAlII E RA 
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18 comuact and neat. conrad with aeaJ leatber, lI1lppl1ed 
with double r
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ld rectlline. .. r lens. '1'akeIi IIOaP 
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For full dl!llCrlption, send to 

G. G:BJ_N:BJELT, 
36 Baat 1 0th !!tereet. lfew York. 

Yictor Bicycles ! 
For ples.nre, bn8lness. recrea

tion, and tor anything yon 
could U8e a bicycle for. 

VlVTO IU!I ARB BEST I 
8end for eatalol(ue. 

OmmaD Wheel Co., Makers, 
Vhlcopee Falla. Ma ... 

ELECTRICITY. LIG H T  AND HEAT. 
-A lecture b�_Prof. C. F. Brackett, delivered befOre tbe New Yjlrk Eleetrlc Club-Fact. about eleotrlcal conductors. Production of electric light In the obeaoest po •• lble way. 'fbe relation8 between the tbree vibratory forces and the .Ipiftcanee of Hers'8 recent experlmenta. Contained In 8cI EKTII'IC AMERICAN tlUPPLE-

:::�l �,j ::r� :;:: �r!' alm':lg�!,:. each. To be 

The CHANDLER 
WATER MOTOR 

Works well on Low and HICh 
Pre88ures. 

81nlle, DupleI. Triple, and Quad
ruple Automatic PISTON MO
TOR8,adapted to aU claBBes oJ 1IJO"k. 

Send tor Clrcnlars. 
WM. H. LOCK, Buffalo, N. Y. 

ELEC'l'RO MOTOR. SIM PLE , HOW TO 
:�r�r d:�I�e: .. ::��:r;;��

c
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amateur. to make a motor wnlch ml"bt be driven witn 
advantage by a current derived from a battery, and 
wblch would have 8utllctent. power to operate tl foot 
lathe or any machtnp J"equtrhlR not over one mao power. 
With 11 11gure., Contaiued In �Cl KNTIFIC AMEIUCAN 
8UPPLICM �NT. No. U4 1 .  I 'rice 10 cents. To be had at 
thI.I oliloe and from _\I ne .... desler .. 

The HARTFORD SAFETY 
THE B EST 1100 B ICYCLE MADE.  

V _  li e  atl!u.led to lit any penon, from a lloy 
• f 1!1 to a full.crown maa. 

Catalogtu Ene. 
HARTFORD CYCLE CO., Hartford, Conn. 

catalogue free. A ddre88 Typewriter Department. 
P O I'B M FG. CO ••  Boston. New York. ChlC8l<o. 

LE F F E L tf "l E R  
TU\\'\"� W H E E LS 

Machine-Molded Gearing. 
DRIVllliG PLANT FOR CABLE RAI I.WAYS 

Shafting, Pul leys, and Hangers. 
Mise ... aDd GeDeral O.Ult for Pertllizer Work. 

N. B.-Special attention given to Heavy GeariOll. 
Faellitles for the heaviest claa8 of work. 

THB GREAT IMPROVB1UBNT IN 

R O O F I N G 
We are DOW ready to .npply the product of entire

ly Dew maohlnery and pl'OO88ll88 JUst completed. by 
aid of which we not only have grestly Improved 
tbe 8tre�h and durability of our well-mown ASB Jo:!'!')'OS ROOFI N G. but have aIlI0 8ecured 
:I:,�e f':.b���
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past thirty years. and as the most dealrable ROOftng 
for �eneral purposes. 

The Important features of our reoent improve
ments. for which patents bave been allowed and 
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pies. will be sent free by mall. 
Our Asbestos Rooftng Is now In use uPQn Fac

tories, Foundries, Cotton Gin., Chemical Worlr.a, 
BallrOad Bridges. Cars, Steawboat Deck., etc •• In 
all parts of the world. 

It 18 supplied ready for use. In roll. contalnlDJr 
200 square teet. and weighs with A.bestos Rool 
Coating. read

'!. 
for ohlpmenl. about 86 pound. to 

100 square fee • 

J!���:!Jft�=R':C;�=�� �:� 
,... There are inferior Imltstlon. Of our A8be'too 

BOoIIng. Purebuers are cautioned • 
E:li:clulllve aale of our IMPROVBD A8D1I8T08 

RoOFIIIG will he given to reliable dealers In im
portant townll where we have not already lIIIIde 
armOllements. 

H. W. JOHNS MANUFACTURING CO. 
BOLE JUNU7 ACTUREIUl 01' 

H. W. J ollDa' Fire aDd Water Proof A.be.toa 
!!Ibeathlnc, BDlldlnc Felt, etc. A ...... to. 

Boller CoverlnlPl, Sleam PaeklDC., 
Fire-Proof Paint., etc. 

Samples afl/l DeBcriptf.ve Price lAst Free "" lIla"-
87 Malden Lane, N ew York. 

cmCAGO. PHILADELPHIA. B08TON. 

o VAN DUZ EN'S 
� - ",- PATENT LOOSE PU LLEY O I LER 

r
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"' ON OUR PATENTS VAN DUl[N 8: T! FT --- wrrte f q ldt" ... I U ) U r  C ,  """ T ' 

SAWS Wanted 50.000 Sawyers SAWS a n d  I.lumbermen t o  
send us their fnll addres8 for a copy of Em. A arson'8 Ilr' Book of tlA WS, new 1890 edI- A 
tlon. We are IIr.t to Introdnce NATURAl. 

W
GAS for heating and temperln" Saw. wlth

W ��n::�f�:��:f.0��::'b
�[�V�� �el

:��",}; S I'rlce8. Addres. EltIER�' N .  SMITH S &: VO. (Lid.), Beaver PaU .. , Pa. 
INV BNTORS and others de8lrln,l new articles manufac
tured and Introduced. addr888 P. O. BOI 86. Cleveland. O. ICE.HOUSE AND COLD ROOM. -BY R. Robt. Poole & Son Co., Baltimore, Md. o. Hataeld. With dlreotlOllll tor coQ8trnotion. Four 

_vlnga. Contained In 8cHINTII'IO AIIIERICAN 8up- _______________________________________ .,... ��r.iI·D���.:.:Ocents. To he haht tllill ollice _ A -rZON AL 

NEW KODAKS TuiB�mR 
" You press Ihe QuI/on, 

we do lhe resl." 

Sevtm N etIJ 
Stlll68 and 

SUes 
AI.L LOADBD WITH 

Trarupartmt 
PUms. 

For .. Ie by all Photo. 8tock Deslers. 
THE EASTMAN COM PANY, 

ROCHEBTJilR, N. r. 
3 to 40 H. P. 'he MOTOR of 19tk CENTURY. 

i! 
Can be uaed Anll Place. to do An� 

�r�i::!
d Wo 1��' :g ��:I 

No Gauges ! No Enl(lneer l A per
fectly we Motor for all places and 
purposes. COJIt oJ op ..... tion about one 

_ cont an /lour to .... 11 indjcated /lorN 
p01uer. For clrculara. etc., addres8 

_,. BellabUI" . Charter Gas Engine Co. 
_pilei". Sol .. ,. P. O. BoI 148, IiIterltDC, Ill. 

THE COPY ING PAD.-HOW TO MAKE 
and how to nee ; with an engravln". Practical dlrectlon8 
how to 

Il.
re

c
re tbe gelatine pad, and al80 tbe aniline Ink 
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Contained In �I.NT I I'IC AlIIBRICAN §UPPLJ:IIDT, No. "S!!I. Price 10 centl. For .ale at thl8 ollice Rnll by aU 
D8Wldealerl ln all parts of tbe country. 

PAT E NTS ! 
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amine Improvements, and to act as Sollcltors of Patents 
for Inventors. 

In thl. line of bualn888 they have had J� _ .... 
___ • and no... hl've utltf/ualed JaiUitw for the 
tmlparatloD of Patent, Drawlng8, tlpeclftcatlon., and the �s:.a&';,':..I<>l �§Ppg:��'b��nr..t:�

t
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on Infrlnllement. of Patents. All bU8iness Intru8ted to 
them ill done with Bpeoial care and promptne •• , on very 
_nable terma. 

A pampblet' sent free of Charll" on application. con&alnln" fun Information about Patents and how to pro
_re them ; directions concerning I.abe18, Copyril(bts. 
=:;:-��!.f'lr...::.�
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��:::; send. Jru oj <luzrv<. a Synopal. of Forel"n Pa
t .. � La.... Ihowin" the cost and method of l>8CuriDj( 
petents In all the principal countries of the world. 

.lJNN 011: CO., SoUel &ora of Patent .. 
861 BrOadway, New York. 

BRANCH OJo'FICBS.-No. " and .. J' Street, Pa.... JalldlJla. uear 7tb 8tre11t,' W .. b\nItoDo D, c. 

P U L L E Y S  H A N C E R S, F R I CT I O N  C L U TC H ES. 
SHAPING SHEET METAL.-DESCRIP-
tlon of a metbod of shaping zinc. COJlI�. and 'other duo
tile metal8 by Ilnld pr888ore. Wlth,11 •• Coutalned 
In 8C1BSTlI'IC ABElucAN 8 u PPLBMliN ;1'0. 893; Price 
IU,cents. To be had at thlll ollioe and from all newsdeslers. 

'V.&N', D'D'ZFIN' 
CAS & CASOUNE ENIINE 

OPERATED with COAL 
and OTHER MANU FAC· 
TURED GASES AND 

GASOLIN E, 

RELIABLE AND 
ECDNOMICAL. 

Fully Warranted 
VAN DlJZEN 

• 1111011., Inlin, e.. 
L 2d It . .  Cincinnati. 0. 

Tn AME!I�AI BELL TELEPH�IB ��. 
95 M I LK ST., BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell. March 
7th, 1876. No. 174,465. and January 80th, 
1877. No. 186,787. 

The transmi88ion of Speech by all known 
forws of Electric Speaking Telephones in

fringes the right secured 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 
uulawful use. and all the consequencee; 
thereof. and liable to suit tht'refor. 

, Barrel ,  Keg, Hogshead 
AND 

STAVE JIACHINERY. 
Over 110 varieties mana

factured by 
•• & 8 .  Hol mes, T r  • •  -eo, ........ BUFPA 1.0. N. Y. 

ALSO A I'ULI. LINE OP WOOD WORKING MACHINERY. 

METALLIC RAILWAY TIEB.-A RE· 
View of the varlo"s metalllu tie. that IIave been deVised 
as a aubstltute for wooden ones upon European Rall
W&)'ll . With 6 ftgures. Contained In SCIEN'I II'IC AM EB
lOAN SUPPLEMI<NT, No. 74!!1. PrIce 10 cents. To be had at thl8 ollice and from all newsdealers. 

FROG RKt.;S M A O H J N II:  W O RKS, 
eA_ de F. :BBO'VQ"N, 

44 Park. P1aoe. N". �. 

INVISIBLE HINGE� suitable for all klod. of ftne 
work. Send for sample. and I'rlce lI.t. INVISIBLE 

HINGE CO., 818 Chapel S�reet, New Haven. Coon. 
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THE REFINEMENTS OF MODERN 
Measurements Hnd Manlpulatlons.-By J. A. Brashear. 
t.��rl"':'t.�
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ute and accul'llte meuorements ln the various branches 
of 8Clenoe. Contained In ScIENTIFIC' AMERICAN SUPPLE
MENT, No. 744. Price 10 cents. Tohe had atthlll olllee 
and from all newsdealers. 

PRESS THE BUTTON, IT LIGHTS I Bum. a bright llam.from a minute to 2 hOUri 
The��p�=ac'���::� 

r. ;:'l duceCI. A mateh .. � In appearance, 
�ARO but .mallerln Blze. Amarvelof� 
�;;;;. nulty. U86fuI and CODvenleiit. 

rlAll Sample, complete with allllC08llllO-
�AND�' , rle., expreB8ed, prepaid to IUly �>-= " . . ", 

addrea8, on receipt of 81.00. UGiP.!'· III ==��I�� 
OBESITY.-BY WALTER MENDEL-
son. M.D. A very Interestlnl paper. exhanstlvely 
treatlnlr of the cau.e8 of obe81ty and the proJl8l' metbod 
of comliatlng It. Contained ID SOIENTII'IC AMERICA N 
SUPPLIUIIINT. No. 744. PrIce JO oents' To be had at 
thla oIIIce and from all newsdealers. 

Scientific B� Catalogue 
RECENT L Y  P U B t .I�H KD. 

In��o�:: c:':��fe
u
:b�

n
Af�;

l
gfa.��:�t ��bf=' W�I?g; 

mailed tree to any address on application. 
MUI'N '" VO., Publishers Sclentlftc American, 

361 BroadwllY. New York. 

" CUTLE R D E S K  B E S T  I N  T H E W O RT .. D 
A C U T L E R &0 S O N 

• t:- --J r -::- r--'- _ � ". y � A 

[AUGUST 23, ISgo. 

COMPTOMETER 
ALL �.� I.Tm\T�r�h 

Solved rapidly and accurately 
�v::

I
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t
::r c.=roc:,�?t:!. 

E n t i r e  r e l i e f  from mental 
strain. Adapted to all com
mercial and oclentillc compo
tatlon.. Send for circular. 

FELT " TARRANT M FG. CO" 52-56 1 1 11no15 St., Chlclgo. 
J E N KI N S  B ROS. V A LVES ! 

.J K N K I N tI BROS . . '11 Jobn St., N .  Y.; I05 Mllk 8t.. 
Bo.ton; :n Nortb ath St., Pblln.: M Dearborn St., Chlcago. 

or ::a: :::El 

J ,itutifit �mtri eaa 
ESTA BLISH!!D 1 �6. 

TIIl' ... t Popalar Selt.Ulc Paper la tile World. 

''l'ltI. wI_.,.. elre.lated and splendidly IDustrated 
....... 1ftIbl1B\led weekly. Every number eontalD8 aUl:
teen _es Of useful lntolmatlon and a large number of 
original engravlnga of new InveDtlons and dlscoverl .. 
representiOll Engineering Works, Steam Machinery, 
New lilventlons. Novelties In lIleebanlc8, Manufuct1lr8ll. 
Cbemllltry.,l!:leclrlolty. Te:egrapby. PbotoaraphJ. Archltectnre, Agrlcultul'8. Horticulture. Nllturai BI.tory. etc. 
Complete List of Patents each week. 

T.r .... . r'SDhacrlptl.D.-one 'COpy of the SCllm. 
Tll'IC A 'IlI:IUCAW will be sent for one uear-& numbe1'8-
pollt8i!8 prepaid. to any lubllcrlber I" tbe United 8tate .. 
canada or Meldco. on receipt of three cloU .. re by tha 
publl.bers ; silt mont);a" tlJIO; three month •• 'lJIU. 

Vlab •• -Spec\al rateIJ tor ae'verai --. aDd to Pc-' 
., ute... W rite tt. �\oalan. 

The _f_...., nrill&- 'la lJJ l'IIaal order. Draft, CII' 
RIpre88 Money Order_ lIolM!)' eareta11y pJUci!4 wide 
of envelopes. -re17 _led. and correctl,. addrerlled. 
seldom goes astray. but III at the .ender'. riB. Ad
dreaB all letters and make all orders. drafts. etc.. Jl!8J. 
.bleW 

�VNN de co., 
38 1 B roadway, lI ew York. . ' 

T :B: B  
Scientific Amer ican Supplement. 
fhla Is a separate and dl.tlnct publication from 

TIll 8CI E S TII'IO AlIIER ICAN.  but la uniform therewitb 
In 81ze, every number containlol( Blxreen larl(e _eaiull 
or engravlnltB. many of which are taken from foreign 
papers. and accompanied with translBted descriptions. 
THB B.,IENTII'IC AM E R I CAN SUI'PLKlII .NT I. publillbed 
weekly, and lucludel a very wide ranlle of contents. It 
presents tbe most recent papers by eminent writers In 
all the ' prinCipal departments of �cleDce and the 
Useful Arts, embracing BIOlol()', GeololO', Mineralogy. 
Natural History. G_raphy. A rcblllology. A8tronomy. 
Cbemilltry. Electricity, Lll(bt. Heat. Mechanical Enlll
neerlng. Steam and Ballway Enllneerlng. MInInIr. 
8hlp Building. Marine Engineering. Photograph)'. 
Tecbnology, Manufacturing Indu.trleB. 8anltary Bo. 
glneerlnl(. Agriculture. Hortleulture, DomestlO Econo
my. Blograpby. Medicine, etc. A vaat &monot of freIIh 
and valuable Information obtslnable In no other pullo 
llcatlou. 

TIle most Cmportll1lt BngCnurlfIg WorIc6. III echanlama, 
aDd Manufactures at home and abro&d am IlJaItratecl 
and descrlbecl ln tbe 8UPPLIUIBNT. 

Price for tbe SUPPI.BMIIN'1' for the Dnlted Btatee aDd 
Canada. 85JJO a year. or one copy of the 8cIDTlJ'ro AJ(. 
.KIOAll' and one copy of the BtrPPLBJUNT. both maned 
for one year for 1'7.00. 81ngle copies 10 cents. Addret18 
8IId remit by postal order. upre88 money order. orob� 

M U N N  '" Ce •• 381 Breadway. II. Y .. 
Publlllb81'll 8CIBNTIiPlO AM.,UCAN • 

• 

Building Edition. 
TH. 8cUlNTIl'lO AMERIOAN AlICHl'l'JICTS' A ND  

BUILDEB8' EDITION III I88Ued monthly. e2.liO a year. 
8lngle copies. 26 cents. Forty large quarto pages, equal 
to about two hundred ordinary book Jl8IIes ; 'fOl'lll1Dtr . 
large and splendid Mnaamlne of A rchlteclure, rleb
Iy adomed with elegant plates in eolor •• aDd with other 
ftDe eograv\ng8 ; llIu.tratlng the most Interestlq __ 
&mples of modem Architectural Constrnctlon and 
allied subjects. 

A special feature Is the presentation In each Dumber 
of a variety of the latm and best plana tor private real
denee •• city and country. Including thOJte of very mod. 
erate cost sa well .. the more 8lt)J8DBlve. Drawinp ID 
perspective and In colOr are atven, together witb'taII 
PIanI, 8pec,ftcadona, Sbeetll ot DetaIls, Estimates, etc. 

The elepnce aDd cbeapoea ot this mllllniftcent WO?II: 
bave won for It the I.a .... e.t Clrcnlallon of ' IUIY 
Archl.ec.ural publloatlou In the world. Sold by all 
newsdealers. e2.IIO a yesr. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING ' INKS. TBB .. 8elentillc Amerlcaa " ill prlntAld with ilIIM. DlIU 101lNBON as co. '8 IlQt, TeD&b Bnd IA
bud -. PbIlL. 1UId # Bole st.. opp. Daane st.. N. Y. 

© 1890 SCIENTIFIC AMERICAN, INC.




