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In.lde I-alire, each in8ertlon "'" - _ ,. � centtl a liue. 
Back l'aee, each illl.erlion - - - Sl.00 a line. 

The above are chartres per u.gate lIne-about eiR'bt 
words per line. 'rhis notice shows the width of the line, and is set in agate type. �n(Zraving8 may head adver
tisement8 at the same rate per allate line. by measurement, as the letter press. Advertisements must be 
received at publication office as early 8S Thursday moming to appear in next issue. 
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Beware of Fraud, as my name and the prIce are 
stamped on the bottom of all my advertIsed shoes 
before leaving the factory, which protect the wearers 
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says he has them .vlthout my name and price stamped 
00 the bottom, put him down as a fraud. 

w. L. DOUCLAS 
$3 S HOE. CEN:�':"EN. 
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only hand-sewed welt $4 shoe. Equals custom-made 
sh
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i":1�6��r1� $i3.50 POLICE SHOE. 

Railroad Men and Letter Carriers al\ wear them. 
Smooth InsIde as a Hand-Sewed Shoe. ' No Tacks or 
Wax Thread to hurt the feet. 

W. L. DOUGLAS 82.50 SHOE Is unexcelled 
f
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��Hrii���MAN'S SHOE Is the best In the world for rough wear; one 
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a
�� YS'ilOE FOR BOYS Is 

t�:si�ct�b��l'§ t�l,:,��ldYOUTH'S School Shoe gives tbe small Boys a chance to wear the best shoes In the world. 
All made In Congress, Button and Lace. If not sold 

by your dealer, write 
W. L. DOUCLAS, Brockton. Mass. 

STEEL BALLS. 
For A uti-Friction Bearlne8, of 
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3-16 In. to 2 In. dlUlleter. 
In quality and'denslty of metal, 
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ed unequaled. 
or Sampks and prices on appli<a

tUm. 
Roiling-Machine Co.,F1t�hhurlr' Ma ... 

THE AMERI�AN DELL TELEPH�IE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
!!ranted to Alexander Graham Bell, March 
"th, 1876, No. 174,465, and January 30th, 
18n. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
in�1,vidual user of telephones not furnish
ed by it orits licensees responsible for such 
unlawful use, and all the consequenceb 
thereof. and liable to suit th�refor. 

ELECTROTECBNICS, DE FIN I 

J,itutifit �mtri,au. 
THE BACKUS MOTOR 
Is the cheapest power known for drIvIng all kinds of 
IIll'ht machInery. 'thousands In use the world over. 
Speak for themselves. Sold with or wIthout a gm·ernor. 
It is noiseless, neat,compact. and runs without attention 

THE BACKUS+EXHAUSTER 
A wonderful AIr Mover. Invaluable for ventilating 
factorIes aod public buUdin"s. W!11 remove smoke, 
dust st.eam, foul air. acid:ilt and h� used for dryinll, 
hesting or eooliilll:' 117' Send jor s-p.cW Oatalogue • ....a 
BACKUS WATER MOTOR CO., Newark, N.-". 

HYATT FILTERS. 
The Franklin Institute of PhUadelphla has awarded 

The Scott I.eeacy Premium llIednl to thl. Com
pany for the adaptnbility of their system to the 
PUl'ification of Wale .. i"lupplies of Citle •• 

LON G IJItANCH, NEW.lERS.Y, 
NEWPORT, RHODE ISi:.AND, 

A TLAN'I'A. GEORGIA, 
and over 20, cltle. mId town .. have adopted this 
system, which is the only successful legitimate one, 

We have suits 8jlainst tpe National, Jewell, and other 
Companies wbo infrin�e our patents. 
HYATT PURE WATER COMPANY, 18 ConIandt Street, New York City. 

MentIon this paper. 

THE MODERN ICE YACH T. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical directIons and speclHcatlons for tbe constrllctlon of the fastest and best kinds of I�e Yachts of 
�-A':.t;':ta��t fJ'P:g;j�? :g.i:t�g Ii�'!,sV�rt;.',? ;J!�i�� 
and arralll<ement of all the part.. ContaIned In SClEN
TIJ'rc AMERICAN >;UPPLElIIEN'l" No. 6:l4. Price 10 
ceuta. To be had at thIs office and of .. II newsdealers. 

rNOV!!M�E:R. 3, 1888. 

TELESCOPIC OHJ.I!.:UTJVES AND MIR· 
ror •• TheIr preparation and te.tin".-By H. Grubb,F. 
R. S. An interesting description of the processes now 
employed In the constructIon of telescopIc objectives, 
prefaced wIth a short hIstory of the manufactUl'e of 
glass. lontuined in t\ClE�T1FIO AMERIC'AN 8UPPLiC
MENTS, Nos. ;}4S and ;}49. Prlce,10cents each. To be 
obtaIned at this office or from any newsdealer. 

SAWS W.nted50,OOO Sawyers SAWS a n d  l.umbermen t o  
send u 8 theIr full addre .. for a copy of Em-

A erson's p,- Bouk of �A WS. We are firdt A to introduce N.A TURA J. GAS for heating and 

W temperinjl ""a'Ws with wonderful ell�ct up-
w on improving their quality and toughness, 

enablin,.g us to reduce prices. Address 
S EIUEKSIIN. Sll'lI'I'H & CO. (Ltd.), S Henver Falls, 1'a. 

ERIE ENGINE WORKS.w������c;:��ik�"�,P' 
STA.TIONARy-PORTABLE-AGR!CULTUAAL ENG I N � 5 

STATIONARY c:ooRTABLE -VERTICAL- sal L.E RS 

SHIP WAVE8.-B Y SIR WILLIAM 
Tbomson. A �ecture delivered before the Institution ot 
Mechanical Engineers .. -Detlnition of waVe. 'l'he difter .. ent k tnds OJ waves. Waves produced in water uy bouts 
and the wind. How the wave procession. is kept up� 
E1fect of a shIp's build 'in (Businj( wl1ves: \\ Itb ell'ht 
figures. Contained in �CIEl\TIFIC AMERICAN SUPPLIi: .. M>;NT No. til;). Price ten cents. To be had at thil 
office and frow all newsdealers. 

darnes' Patent Foot Power Machinery. 
, WORKERS OF WOOD OR METAL, 

without steam POWf>.r, by u"lng outfits oftheae Machine., 

THE COPYING P AD.-HOWTO MAKE 
and how to U8e; with an engravin�. Practical directions 
how to �regare the gelatine pad, QLd also the aniJine ink 

�:ir��\!.��� :;�nS;��b:
o
�ee:��:: �fur: .... -..."If" 

______ -=���������:._____ theirlrOTt., Also for Industrial Schools or Home Tr,ilIing. , With them boys CIl.D acquire practicalJour-

l:Tt��t"o t1.ee c�g�eto";.e t����� ��wct�::r.P!rf t f:e wl�ii:� Contained in �CIESTUI'IC AMERICAN SUPPT.EMENT, NO. 
431'1. Price 10 cents. For sale at this office and by all 
newsdealers In all parts of the country. 

INVENTORS and others desirln,lnew artlclesmanutac
turedand Introduced, address P. O. Box 86, Cleveland, O. 

VELOCITY OF ICE BOATS. A COLLEC . 
tion of InterestIng letters tothe edItor of the SCIl!'liITIFIC 
AMERICA.N on the question of the speed of Ice boats, de-. 
monstratlng how and why It Is that these craft sail 
faster'tllao the wind which propels them. Dlustrated 
wIth 10 explanatory dlagJa!Ils. Contained In SCIENTIFIO 
AMERICAN SlipPLEMENT. No.214. PrIce 10 cents. To lie had-at thIs office and from all nllWBdea\ers. 

fOE-BOATS - THEIR CONS TRUCTION �:fv':�!!'·��t::.L�.�t���:,�iu:'I�.!.or them· 

�?r��':fr���k V�� ���"!\:-::��l:id���d�� W. F. &. JOHN BARNES CO., 
constructIon. VIews of tbe two fas�est Ice-s�Jjng boats No. 1999 . .• 1Iuby st .• l!ockford, Dl 
used on the Hudson rlvel1ln winter. By H. A. Horsfall, 
M.E. ContaIned In SCIF.NTIFIC AMEH�CAN SUPPLE- T � E MENT, 1. The sa.me number also contains the rules and regulations for the formation of Ice-boat clubs. the 

sau. g( t'.9 � n t.9 f.9 t' � m � tt.9 t' 'It U ing and management of Ice-boats. Price 10 cents. 
�" '" " � '" '" " "' lovllt, H�ir rUrDa�IL 

Expose an Immense Heated 
Surface. 

Extract all the Heat from _ 
the Gases. FurnIsh Pure 
Warm Air in Abundance. 
Fourteen Years of Test. 

Universally satisfactory. 
Send for" Our Furna.ee Book." 

Abram Cox Stove Co., 
llANUFACTURERS. 

Philadelphia and Chicago. 

ESTABLI8H ... D 1�46. 
The lIIost Popolar Seleullfle Paper 10 the World. 
Only 13.00 a V.,n,·,lnchullnlr )'oatase. Weekly. 

a� l'Iiunlbera n Year. 

Thl" widely cil·clIl .. led and splendIdly lIIu8trated 
paper 10 pub Islfd weekly. Every number contalDsm. 
teen pages of useful infOimatlon and a large number ot 
orIginal engravings of new Inventions and dIscoverIes, 
representlnll' EngIneering Works, Steam llllchlnery, 
New Inventions. Novelties in Mecbanics, Mnnufucturea, 
C'hemlstry,l.:lectrlclty, Te egrapby. Pbotollraphy. ArchI
tecture. Agriculture. HortICulture, Natural TIlsTory, etc. 
Complete LIst of Patents each week. 

The Ori[inal Unvnlcanized Pactin!. 
T''''III8 of SUbMC1·lption.-one copy of the SCIEN. 

TIFIC' .A. "ERICAN will be sent forolle �Al,.-62 numbers
postage prepaId, to any subscriber In the United States 
or Canada, on receIpt of tlnee c\olh.rM by the pub
lishers; sIx months, $1.50; three months, $1.00. CALLED THE RTANDARD-Aslt IsthePacklngbywhlch 

_ • all others are compared Accept no packIng as JENKINS PACKING unless stamped with our hTrade Mark." 

JEIKIN0 BROO lO;'MJlk I'treet. Do.to •• 
{'l1 .Jolm Street, N. T. 

U 11. � D:::'..:::: �::: �lro. 
THE THROOP PERFORA.TING CO., 

PERFORA'fiEi)"M iTALS VV"RJ:TEJ paR· PRl:OElS. 

THE AGE OF THE STARS. -BY 
Prof. Janssen. HIstory of tbe dIscoverIes that have led 
to the Introduction of the doctrine of evolutIon In the 
scIence of astronomr. Contained In SCIENTIJ'IC AMER
Ie AN SUPPLEM "NT, Nos. 630 aud 631. Price 10 cents each. To be had at thIs office and from all newsaealers. 

W
�TCHMAKERS 
SeD.U'or REDUCED PRICE LIST f Wilitcomb l.athe., date of JUly 1, lsi. 
American Watch Tool Co., Waltham, Mas .. 

PNEUMATIC DYNAMITE TORPEDO 
Uun.-An exhaustive account oftb'!s new weapon and 
of the experiments made with It; alons with a descrlp-
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PLEMENT, No. :>93. PrIce II cents. To be bad at thIs 
oftlce and from �II newsdealers. 

Scientific 8!!Q! Catalogue 
UECENTLY PUBI.ISHED. 

Our new catalogue containing over 100 pa�e8, 
Ing works on more than fifty dilferent subjects. 
mailed tree to any address on application. 

ll'l UN N & CO., Publishers Scientific American, 
381 BI'oadwny, New YOI·k. 

PHTBISIS.-A PAPER BY DR. H. C. 
Wood. descrlblne In detsU the new treatment of con
sumption by sulphureted hydrogen. Contained In SCI
ENTIFIC AMEIUOAN SUPPLEMENT. No. 694. Price 10 
cents. To be had at thIs office and from all newsdealers, 

BUSINESS MEN 
Of mtelllgence and limIted caplt,,1 wanted as managers 
of State and cIty ""encies lor ow Improved system of 
automatiC "as control. nOw beln" unlversl1l1y adopted 
In a\l "as-burnlng Cities. 

The'system secures to the consu:mer absolute and ,au. 
tomatic control of his gu.�·preHsure. irrespective of�be 
constantly ehangtn� conditlons of supply or demand; 
reducesimmrance risks and danger fronl fire, inCident 
to whistling, blOWing, and smoking burners, and pre-
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creasln" illumInation and obvIating t�e sooty depOSits 
of uncoDsumed carbon upon frescoed walls, paintings, or drapery. ' ... 
G 8'1WX'lih"Ell:We l.q�J'X��f�i �\��P8ff."Hl1'lt��� 
THREE PER CENT. IN MONTHLY GAS BILLS. Over ten thousand machines in flervice. Indorsed by hi�hest mercantile, corporate and expert authorities. Address or call, 

THE UNION NATIONAL GAS-SAVING CO .• 

744 Broadway, New York. 

ClubM.-Special rates for several nameR, and to Post 
Masters. Write for part',culars. 

The safest war to remit is by Postal Order. Draft, or 
EXJ>I""j8l1on8y' �rdeJ'. M\}D"r ""retolly pI"""or Inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but Is at the sender's risk. Ad. 
dress all letters and make all orders, drafts, etc., pay'" 
able to �"O'NN &; CO_. 

361 Broadway, NeN York. 
T�::m 

Scientific American Supplement. 
ThIs Is a separate and dIstinct publicatIon from 

TlIK SClI!!"TIFIO AMERICA N. but Is uniform therewltb 
In alze, everynumber containIng sIxteen lar"e pagestull 
of engravIngs. many of whIch are ta\<'en from foreign 
papers, and accompanIed with translated descrIptions. 
Tal< S(,IK�T'FIC' A"KRICAN SUI'PL";MKNT Is published 
weekly, Qnd Includes a very wIde ran"e of contents. It 
presents the mOf�t recent papers by eminent writers in 
all the prlnJlpal departments of l'cience and the 
Useful Art .. embracIng Biology. Geclol!Y, MineralollY. 
Natural History &eo�raphy, ArchlllolollY Astronomr. 
Cbellll.try, Electrlcltr. LI"ht. Heat, llechanical Engl. 
neerlng. Steam and RaIlway Engineering, lUning. 
Sbip BuildIng, MarIne En�lneering. Photl)gr:ophy. 
Tecbnololl:Y, Manufl1cturlng Industries, Sanltarr En
&,ineerin/il. A&riculture. Hort1cui�re, DomestIc Econo
my, Biography, Medicine, etc. A vast am(.I11nt of fresb and valuable InformatIon obtaInable In no other pub
lication. 

The most impvrfant EngIneering Works, �Iechl\nl.m .. 
and Manull1ctures at home and abr,,&d are Illustrated 
and descrIbed In tbe SUPPI.EMo!"T. 

Price for, the SI'PPI.>:MIINT for the UnIted States and 
Canada. $5.00 a year, or one copy of the SCIENTI1rrc All. 
EltICAN and one copy 01 the SUI'PLKMKNT, both maned 
for one year for $7.00. Single copIes 10 cents. Address 
and remit by pOstal order, express money order, or check. 

ilIUl"N & (:0., 3til Broadway, K. Y .. 
Publishers SCIkNTIFI(J AMEII1CAN. 

• 

and Designations in.-A list of the symbols proposed by Mr. Jamieson for electrical units, magnetism, and elec
tricmeasurements. 'Vith4t1gures. Contained jn SCI
ENTIFIC AMEUICAN SUPPLt<;.\IJj;NT. NO. a9i). PricelO cent .. To be had at this office and from all newsdealers. 

Building Edition. 
CAST IRON S"LDF:UED EASILY AND --

p.!l.rfectly. Learn how for In.oo. 
N y THE SCIENTIFIC AMERICAN ARCHl'rECTS' AND W. F. II ... ·CHCO(:K. 1I0mel',_--, • BUILDERS' EDITION Is Issued monthlr. '2.00 a year. 

l�f:�i�I�Ir�d"i1r:g':���J'if�r.\� JAMES B. EADS.-AN AeCO UNT 0 F \ SIngle copIes, 20 cents. lforty IlIrge quarto pages, equal 

PATENTS. 
MESSRS. MUNN &; CO .. in connection wIth the pubU· 

catlon uf the SCIENTIFIC AMERIC�N! �ontinue to ex .. 
amine improvements. and to act as 80hcltors of Patenta 
for Inventors. 

In tins line ot bn�nne88 they have h.'\d !�tI-on,. 1/tM8 tXperi.en,e. an d n ..... w nave unequaled" !aot�lties for th e 
preparntlGn of r"1uent Drawin.JiZ�, �pecrt1ca�tOl!8. and.T,he 
prosecution of A pplicatiotlQ for Patents In the United 
States. Canada . aJld Foreign C!)untrie,s. "essrs Mupn & 
Co. also attend tfl the prepara.tlOn. of Caveats. Copyrlghu 
for Books. I.ab"tS, Heis8ues . .. \ s81�nm�nts. a:nd Reports 
on lnfrinjlements of Patents. AU bUS1DeS8 Intrusted to 
them is done with speCial care and promptness, on very 
reaeonable terms 
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cure them; directions concernin.z Labels, Copyrlllhts. 
Designs, Patents, Appeals. R�issues. InfriDJlement8, As
sij;mments, Rejected Cases. Tlints on the Sale of Pa-
�� :It;; send, 'f'ee of chaTge. a SynopsIs of �'orei!ln Pa. tent Laws. showing the coot and method of .ecunn" 
patents in all the principal countri •• of the .. orld. 

DlTJNN '" CO., Solleilon 0' Pa&enla, 
l!6l Broadwar. Ne .... Tork. 

BRANCH OPJ'ICEI!.-No. 622 and 624 F Street, PaQlIIC Bulldlns •• ear 7th Street. Waahi� .. D. Co 

• b' te the lite and labors of thIs eminent en"lneer. With a to about two hundred ordlnarv book """es; fonnlnga �!ee,�glf;.i';'tru�i::'r.'�� S:"�ia� ����alt.
No�g�4�edt�I��
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A¥���A:aJl�rPlh�; 1 large and oplendld ll'lalrazlnp of A l' chltecture, rich
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� i':.�c'if.t�.n:.. . office and from al\ new.dealers. Iy adorned with eifgant plat .. in colors, and with other 

:.:==--==::..::.:...::..:...:..::..:::....:..-=-_-=-__ ..:.. ______________ . _____ = __ -===-:::---:- line engravIngs; illustratIng the most InterestIng ex-
amplea of modern ArchItectural ConstructIon and 

ICE and REFRIGERATING MACHINES al
�e:p������!�turd. the prt8entatlonln eaCh nUmbet 

The Pictet Artificial Ice Company (Umited), Room 6, Coal & Iron Exchange, New York. of a variety of the lat�st and .,....t plans for private resl. 

© 1888 SCIENTIFIC AMERICAN, INC. 

dence •• City and country, Inch>dlng tho.e of very mod. 
erate cost as well as the more expensive. Draw1ngs tD 
perspectIve and In color are given, together wIth full 
Plans. SpeciHcatlons, Sheets of Details, Estimates, eto. 

I The elegance and, cheapness of this m""nlficent wort 
have won for it the TJnru:eMt Ch"Cu)nlion of any 
Archnecmral publication In the world. Sold by al 
newsdealera. $2.00 a year. RemIt to 

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

PRINTING INKS. 
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HE • Sclentillc American" ip printed with CHAt!. 
ENEU JOHNSON & CO. 'S INK. Tenth and Lam.. 

Itarll itt., Phila. , uj 47 ROle St., oPP, Duane St •• N. Y, 
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