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Tbe above are charlles per aJ!'ate hne-about eijlht 
words per line. 'l'his notice shows the width of the line, 
and i� Met in RlEste type. ..l:!:n�ravinJ!'8 may head adver .. 
ti8e(nent� at the same rate per RlZste line. by measure.­
ment. as the letter press. Advertisements must be 
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e 1\8 early 88 Thursday morn-

The March of Progress! 
OUR LATEST IMPROVEMENTI 
U(�flmpetiliun iN .be life of.rnde," and if you 

have not st.Wn onr imllToved sa F:.hne. made for the 
SUliliner nnd Full trude of l�SS, Y011 cannot 1m­
agme how lively trade is. or how hal'd our competitors 
bave to work to keep within Flight of us. . 

Ask your retailer for the James Means' 83 Shoe, or 
the James .\1 ean�' 8-1- Shoe, according to yuur needs. 

.·nsitively nll11e_llenuine uilless baving our name and 
price to'tamped plainlY on the soles. Your retaller will sup­
,-,Iyyon with ShOP-M s., stamped if you insist upon his dOing 
so; if you do not insist, some retailers will coax yon into 
buyinll inferio r  shnes upon whicb tbey make a larJ,(er prollt. .MEANS' 

3 SHOE 
XCELLED IN 

UNEPUALL� 
DURABILITY 
-7' AND .� 

RFECTION 

I�������F�FIT • 

-7- TO ·� 

SATISFY 
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Means' 8' Shoe is in every respect equal to the �hoes 
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!:hat we do not ex�gerM.te. 
Ours are the or'ginal sa and 84 Shoes. and those wbo 

imitate our sy�tem of business are una.ble to compete 
with us in quality of factory products, In our Um".s we 
are the larJZe!olt manufacturers in the United States. 

Shoe. fI·OD. OUI' c,·lpl,,·n..ed factory nre .. old 
�ill����-n�n:ift pl1:�:�t��8 e!!'il:�it�:�';�u��e�� 
in any :;tate or T�rMtory iI you will invest one ('ent in a 
post .. 1 card and write to us, mentioning the SCIENTIFIC 
AMERICAN. 
JRlDeS lUeana &; Co., it Lincoln St., Boston, Mass. 

Barnes' Foot·Power Maohinery 
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ertn� Its capacity .md the accuracy of 
your No. ( Lathe. l do not sea how It 
can be produced at such low cost. Tbe 
velocipede foot-power is simply ele­
gant. I can turn steadily for a whole 
day. and at nlgbt feel as little tired 
as If I had ,been walking around." 
Descriptive Price I�ist }'ree. 

W. �'. It JOHN BARNES CO., 
I9'J'J RUBY ST .• Rockford. Ill. 

TO BUSINESS MEN. 
The value of the SCIENT' FlO AMERICAN as an adver .. 

tisinll medium canno,! be overestimated. 1t8 circulation 
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Mes. and 1S read In all the prinCipal libraries and reading 
rooms of the world. A bUsiness man wants something 
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advertises i'1 tht" SCIENTD'lC AMERICAN. And do not 
Jet the advertising �ent. inttuence you to substitute 
some other paper tor the 8('IENTIFIC AMERICAN. when 
selecting a list of publicatium:i in w(Ucn yuu ot!clde It is 
for your interest to advertise. This is frequently done. 
for tne reason taat t.a� 3Ilent gets a larger commissIOn 
from the papers haVing- a smull Circulation thAn is allow .. 
ed on the SCIENT.FIC AMERI!'AN. 

}o'or rates see top of Ilrst column of this page, or ad­
dre88 

MUNN &: CO •• l'Dbliahers, 
361 Broadway. New York. 

THE KOD'AK CAMERA 
1.00 

Instantaneous 
Pictures I 

Anybody can use It. 
No knowledlle of 

p h o t o g r a p hy Is 
I.:"�"--""'-- necessary" 

Price 112:>.00. 

The la t e s t  and 
best outllt for am .... 
teurs. 

Send for descrip­
tive Circulars. 

The Eastman Dry Plate & FUm .Co. 

PATENTS. 
1oIRSSRS. MUNN & cu .• in connection witb the pubU' 
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n
o'i
e 
P��e�; 

for Inventors. . 
In till. line of buame"" t,hey h .. v'e had 1(/f1I1'on,' yea ... �u. lind now Oft .. ., untquaW taef!$t;a for the 

prepa.rlltlOn of Patent DrawiDK� �peciftcatl,mM. and the proseeution .of A ppllcation� for Patents inrthe United 
States. €anada.. and }�oreiJ{1l Count.ries. \1 �8rs Munn " 
Co ... 1.oRttend tf' the preparation of Caveatll. Copyrigbt. 
fo r Hooks. [,a,-"",(8 .. HeiHSues .. �88ianments .. and Reporte 
on InfrinJlemem.8 of PA.tents. All business int.rusted to them is done with "pecial care 8Ild promptness. on very 
reaaonable lerlos 
tatnfna.cm�Sl'��f��:tli�e: t?60��
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cure tbem; dir"ctions concerninJl' Labels. Copyri�bts. 
Designs. Patents. Appeals. Rnissue8.1nfrinJl�ments. As­
sillTlmems. 'Rejected Clllles. TIlnts on tbe Sale of P .... 
ten18. etc. 

We also send.'.-u.ot .ellaf1/e. a SynoDs.s of )'orellffl Pa. 
tent Law� showing tne COMt aDO method of securina 
patents in aD the principal countries of the .. orld. 

MIJR'N ok CO •• Solicitor. of Paleo,., 
381 Broad ..... y. N_ York. 

BRANCH OFI'ICICS.-No. 622 and � F Street, P&­
Cillo Bujldlnll, near 7th I!treet, Waah�1I, D. C. 

$titufifit �mtritau. 
THE GUTTA PERCHA & RUBBER MFG. CO. 

The Largest Manufacturers of Mechanioal Rubber Goods in the Warid. 
EST.A.EI%..ze:::l3:EX> 1saa. 

Packing, Belting, Hose, Mats, Matting, etc. 
N�1f York, Chicago, �an Francisco, Portland, Oregon. 

JAMF.S B. EADS.-AN ACCOUNT OF STEEL 
the life and labors 0 f this eminent ellJl:lneer. With a portrait. Contained in SCI E"TIFIC AMI!:l<lCAN SUPPLK­
MEST. No. �D·.!. PrIce 10 cents. To be had at this 

BALLS. 
01llce and from all newsdealers. 

Mention thls paper. 

ELECTRIC CONVEYORS.-DESCRIP-
tlonof two lnl!enlous systemstor the electric carriage 
of small packages. IUustruted with 13 engravings. I)on-
464. I'rl.e 10 cents. To be had at this 01llce and from 
all neWSdealers. 

EEUFF EL & ESSER, NcwYork. 

INDELIBLE DRAWING INKS. 
mack, Bron, 1I1ue, Greell, Scarlet, ClIl'IDlIIe, Yellow. 

The best ever produced. Have our Patent 
Ink }'i!ler, which regulates supply to pen; 
prevents SOiling outside of pen·hlades; Is the 
only cleanly device for ftlUng pens. Sample 
assortment. seven vials (of above colors). 
mailed on rece;pt of Ii 0 cents. 

For Atltl-Friction Ben ri nil's, of 
B"l!It (�nMt �Ieel. HRI"dened, 
(;l'nuntl, nod Bnrllh"hed, trow 8-16 In, to 2 In. diameter. 

In density of metal. 

ed unequaled. 
temper. und in ae­

, of finish warrant-

lIT' Sampla and prices on applica­
tion. 

"i�,��"". Roiling-MachIne Co •• Flt�hburlr, Ma ... 

HISTORY OF THE ELECTRICAL ART 
In the U. 8. Patent Otllce.-By C. J. Kintner. An inter-
���fJ
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mudelsln possession of the l'atent01llce. Contalnedln 
lS'IE"TIFIC AM >:RI!'A" SUPPLEMEST No. 344. Price 10 
cents. To be had at this 01llce and from all newsdealers. 

Gr.A.S ElN'"GrI�� 
"The Baldwin" � at'� ",,"'.4� hodtt'Ute EI1M', 'Nku YbrfI.N 
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remaining ligh18 In the slightest dCllree. A marvel of beauty 
perfection, and power, ada"ttld to lighting. pump�, and all 
¥:�iti::r :n�e�:::;.���g;heap power is requir • 1danu-

O"t1.s Bro"thers wOO. 
E1evator8 and Hol8tlnll' Machinery, 

3S PARK ROW, NEW YORK. 

N A VAL ARCHITECTURE.-AN IN· 
terestlng review. by Mr. R. ))UDOOII, of the proltreBS that has been made In this brancb of scienoe durlnlt 
the la.t IItty years. Contained In SCIE.\Tlli'IC AMEBI­
C,," SUPPLEMENT, No. :>89. PrIce 10 cp.nts. To be 
had at this 01llce and from at! newsdealers. 

ESTABLISHED HALF A CENTURY. 

1t'!!!IM'S 

[OCTOBER 13, 1888. 

QUARANTIN�J E:lYSTEM OF LOUISI­

�¥�i-;;;:le�:l�'il'�r:.?t1�e�· D\\�'l."�r���.of(���t�'it�J'rn 
SCI'��IIi'j(: AM KltICAN SUPPLhllV.NT. No. fl2'r. Price 10 
cents. To be had at this 01llce and from alt newadealflrs. 

c.:)''\�''i:\'''''L' �v' A'" -' � A'...'" REO :JPON S::IENTI� AND PAA TICAL PRINCIPlES 
BALL ENGINE Co ERIE PA 

THE AMEnI�AI nLL 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 
forllls of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
indi vidual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequencell 
thereof. and lia.ble to snit thprefor. 

TELESCOPES &> .. 14.1 .. , Baromd ..... 
Pnotographic Outjiuf()f' 

Amateurs, Lantern SlidP8, Pield Glcullt!S. M1'cr08CO/Jt!It. tic. 
W. H. WALM!O<LEY & CO., Philadelphia, Pa. 
mus. price list free. Send for Special Barga," Luu. 
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� titntifit �mtritau 
ESTABLlS ..... D IM6. 

The Mod Popalar Seielltllle Paper la the World. 

ThiN widely c!l·N.I·l1lell and splendidly 1llustrated 
paper Is pub Isl,�d weekly. Every number contains 8U:' 
teen pages of useful info.matlon and a large number oj 
IJriginal engrllvings of lleW Inventions nnd discoveries' 
representlnll' Engineering Works, Steam llllcbinery: 
New Invent.lons. Novelties in Mechanics, M8nufncture •• 
(,hem!stry.l!:lectriclty, Te egrapby.PbotOl(mphy. ArchI� 
t ... ,'ture. AgriCUlture. Horticulture, Natural Ulstory, etc. 
Complete List of Patents each week. 

Tr.·",s "" t'Ou .... c1·lptioll.-{)ne COPY 'of the ScrEN­
T IFIC A.\lERIC&Nwlll be sent for one ueaT-62 numbers­
postage prepaid. to any subscriber In the United Statea 
or Canada, on receipt Qf "". .. e dell.,,·. by the pub­
lishers; sU: months. $L50; three months, ,1.00. 

C1"'.-8peCial rates for several �eR, and to Post 
M�· W11te for IlIIrtlcuJ.ars. 

!l'be safest way to remit 18 by Postal Order. Draft, or 
Express Money Order. Mon"y carefully placed Ins.lde 
of envelopes, securely sealed, and oorrectlr addres.ed, 
seldom goes astray. but Is at the sender'a mi:. Ad­
dress all letters and make all orders,dr8ft8. etc., pay. 
able to 

�UNN &; co_. 
361 Broadway. New York. 

• 
TUB 

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

Tn., ScI�"TIFIO AMERICAN. !Jut Is unltorm tberewlth 
10 Size, every number containillg sixteen large pages full 
of engravings, many of which are taken from foreign 
papers. and accompanied with translated descriptions. 
THO< Sf'IKl'T'FIC AM "R,CAN SUI'PL>:M>:NT ls publlshed 
weekly, and Included a very wide range of contents. It 
presents tbe most recent papers by eminent writers In 
all the prlnJlpal departments of 8Cience and the 
Useful Arts. embraCing Biology. GeclolQ', Mineralogy, 
Natural History (.eOjtraphy, .>.rchreology, Astronomy, 
Chemistry. ElectriCity, Light. Heat, )lechanical Engi. 
neerlng. Steam and Rallway Enlrineerlnl!. lllnlnll, ' 
Ship BuUding, llarine' Enl{lneerlng. Phot<)grnphy, 
TeChnology, Manufacturing lndustrtee, SanItary En. SAFE:S 

JtAVE �Jt�lJ�avEMEN1S 
HOT FOUND ��HEIt ft\AKES 
THAT Will WELL REPAY AN 

GLACIAL EPOCHS AND THEIR PE- l gineering. Agriculture. Horticulture, Domest.c Econo­
rlod1clty.-By Artolpbe d'Assler. A presentation of the my. Biography, Medicine, etc. A vast amonnt of fresh 
con>lde .... t.1ons thut tend to establish the f.ct that the and valuable Information obtainable 1>1 no other pub. 

�fl��:'i.��dotl�::':;���rm�:Ji':�s,t�:d
c�b'!rtl'i'! licatlon. . pt>rlodlc and alternate return of �ese In the two h.ml-' The mort .mportant Engineering Works, �Iechlln"ms, 

sphert>s 10 close!y connected wIth the secular dlsplacp- and Manufactures at home und ab.Q&d are Illustrated �� :J�hl'e
L��� ��Oj�l":td����"l!:rc�i���t and described In the SUPPLEMm"T. 

each. To be had at this o1IIce aod from all newsdealers. Price for the SI'PPL':MENT for the United Stares and 

INVESTIGATIO N 
ByTt\OSEO��I�E 'TO SECUR£ 
THE BEST SAFE 

.MARVIN SAFE CO. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

LIMITING NUMHERH 0 F TEETH IN 
Gear Wheels.-A valuable paper b y  George B. Grant 
treal,lng of tbe .d11rerent methods of detemJinlnll' tbe 
limiting numbers of teeth 10 gear wheels when small 
f�����%'l,t ��I�t":�Ye�::'� Ct��m:o"JL�h��baJil:�Ye 
volute system. Unrevers hie teeth. With n fi�ures. 
Contained In the SCI>:NTlFIC AMEIl'!'A.N SUPPLEM""'T, 
No. !iD·l. PrIce 10 cents. To be badattbis otllce and 
from all newsdealers. 
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. Pl�!or�o�!! J.I�ed�!!!�!! lb. 
pressure. Send for 1.1>18. , HAND, BURR &; CO .• 

. 6a and616 Market tit .• Phlladelphl ... Pa. 
----------------�----�------

BEL TINC, PACKINC, HOSE. 
Olde.' aDd J-arae8t MaaDCactarer8 in th .. Vaited I'Itatett. 

VULCANIZED R,UBBER FABRICS 
Fur MecbaDIt'al PUrp08C8. 

A1.r Brake �o&e 
A SPECIA '.TY. 

RUBBER MATS. 
RuaBER, MATTINC, 

AND STAIR TREADS. 

Canada. �.OO a year. or one copy of the SCIENTIFIC All. 
EnlCA.N and one copy 01 the 8UI'PJ.>:M>:I<T, both mailed 
for one year for $7.00. Single copies 10 cents. Addresa 
aDd remlt by postal order, expre ... money order, or cheek, 

:l.UXN "" (!o., 361 Broadway, l'I. Y., 
Publisbers SCIENTIIi'IO AME IIICAN. 

• 

Builders Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly. '2.00 a, year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two h andred ordlnarv book Jl8I(eB; forming a 
large and splendid ll1atrazi n .. of A "chilPelllrp, rich. 
Iy adorned with elRaant plates in colors, and with other 
tIne engravings; llJustratlnll' tbe most Interesting ex. 
amples of modern Architectural Construction and 
al!1ed MbJects. 

A sp�"ial feature Is tbe presentation In each number 
of a Va! iety of the Jatpllt and be.t plans for private resi­
dence •• City and country. Including tbode of very mod. 
erate cost as well as the more expensive. Drawings In 
perspective and In color tire g;ven, togetber wltb full 
Plans. Specllcatlons, 8heets of Details. Estimates, "tc. 

The elegance and cheapne88 of this ID8jlnl11cent work 
bave won for It the T.ur.eNt Clreuln.lon of any 
Architectural publlcatlon In the world. Sold by al 
newsdealera. '2.00 a year. Remlt to 

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

PRINTING INKS. 
NEW YORK BELTING & PACKING CO., 13 PARK ROW, N. Y. 

JOHN H"�VBR, Treaa. Branchea:-W. D. Allen &;f'O •• llil lAke St .• ChtCllll'o; lIQICheatnut St •• Phil ... ; 52 
Summer St., Bo.ton; Post &; Co., Cin., O. European Branch, Plckhuben 6 H8.lI1bul"ll' (Frelhafenleblet), Germany., 

THE .. SclenTi1lc American" i!, printed with CRAB. 
1CNEU JOHNSON & CO. 'S INK. Tenth and Lom­

bard S18., Pbila. and 47 Roee St. , opp, Duane St., N. Y. 

© 1888 SCIENTIFIC AMERICAN, INC, 
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