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The a�ove are charges per &gate' hne-about eight: words per line. rrhis notice shows the width of the line,' and is set in agate type. 'Engravings'roay hea.d advertisements at the same rate per sa-ate line, by measuremen4 8S the letter press. Advertisements must be received at publication office 88 early &8 Thursday morn

Ing to appear ill next issue. 
A8k YOUI' retailel' fOI',the 

JAMES MEANS 
$4 SHOE OR THE 

JAMES MEANS 
$3 SHOE. 

ACCORDING TO YOUR NEEDS. 
CA UTION I Positively none genuine unless our Dame and priced:�r!�: f!atg�ae�n t�h�:��eBa l���� protlt� will recommend the inferior gOOds with which the market is flooded. JAMES MEANS 84 l!'HOE Is light and .tylish. It tits 

li'WJ'.'1t�il'��IrJtI�:!�1�I'ttei�� perfectly easy the first time it is worn, It will satisfy the most fastidious, as it is in every vitalb�-:l�:w:Jl���e!�h��� have hitherto been re-...... '"-""".--. tailed at ,7 
__ �.�'1'" or�. 

JAMES 
MEANS 

Means $2 Shoe for Boys �th:�r�f.: nal ,3 Shoe, and is absolutely the only shoe of its price whiCh has ever been placed extensively on the market in whiCh durability is considered before m�re outward 
�El��t���· th�6��t��O��l:s,S��� b����lre;fa:��:� eaaUy within your reach in any State or Territory if you 
j�!�:�dM����s!ti ��?: ueE�!��l�gsl�iBg:f;�: Mass. 

FIRE Alm W.t.TER·PROOI' BUILDING FBLT, Fmx,PROOF P.t.INTS, STEAK PACKINGS, BOILBB COVERINGS, ETO. 

Samples and descriptive Price List free by maiL 
B. W. JOllNS X'!"G CO., 87 JWl>ZN LANZ, N. T. 

USEFUL BOOKS. 
, Manufacturers, Agriculturists, Chemists, Engineers, MechanicS, Builders, men of leisure, and professional 

men, of all classes, need good books In the line of their respective callings. Our post office department 
permits the transmission of books through the malls 
at very small cost. A comprehensive catalogue of 
useful books by dilI'erent authors, on more than Mty dllferent tIlfbjects, hae'jn.t bjien' I>nJjllohed for� circulation at the office of this paper. Subjects cl88-silled with names of author. Persons desiring a copy, have only to ask for it, and It will be mailed to 
them. Address, 
MVNN & CO .. 361 Jll'oadway, New YOl'k. 

IND�ilf, 'CORN.-BY LOUISA REJilD , Stoy-ell • .  A mlci'oscopical examination of Indian COrDI shoJirinlt"t*,""sl structure of kernels, structure or 
sta#ch FI'Ins, etc .. and accompanied by a concise deacrIftt.ion of-this valuable grain, giving its chemical com_ 
ron!��.:��r��"l't ":1>��!r�·i�M�t. tt1U!f:.!�:3 
'WIth six figure.. Coutalned In. SOIENTII'IC AMERICAN 
SUPPLEMENT, No. 23". Price 10 cents. To be had at 

, t� oillce and from a.ll neWSdealers. 

, Mention thIs paper. 

. SOLID EMERY WHEELS.-BY T. D. 
�������he���sT�fe 'i'!';t!e �t��v:..an�:���gd�j1';.�: 

" ����:.�te:l;. 8tB���:fn�fl{of :�S;r;�h��:. Str��: ��� emery wheels. Comparative merits of American and English emery wbeels, With 2 engravings. Contained 
. In SCIENTIFIO AllIE RICAN SUPPL:&MENT, No. li3S. Price 1(). cents. To be had at this oace and from ali ne'!sdeaJers .. 

'PATENTS. 
MESSRS. MUNN '" co., in connection with the pubUcatloD of the SCIENTIFIC AMIIlRICAN. continue to examine improvements, and to act as Solicitors of Patentl 

tor Inventors. 
�!!n:::� ��:,,::::e��'}�!r"'tt'� preparatIOn ot Patent Drawinll:s, SpeCifications, anc! t� 
�=�n':.3!, !Egl��r�:::': &�nr��tI�ss�e�".!� &; Co. also atteod to the prep&1'ation orc..,,$ts, Copyrights , for ,Books, Labels, Reissues, AssiKllmtlntil. and Reportl 

, on Infrlnll:ements of Patents. All business intrusted to them is dQne.wtth special care and, promptn"e88, on very , teaeonabie terms, ' .. 
A pam&hlet sent free of charge, on appliCation, con, 

��nrhe�; i')fi�,,:��:::.n c':,�o:..�t:�'i!�l:.? �:�'{,r:'.: DeSigns, Patents, Appeals,'Rnls8ue8, Infringements, Asa!jnments, Rejected Cases, Hints on the' S Ie of Pa!. 
, taDW,ete. We altO send, jf'uol CMf'!1/l, l' Synopsla ot ForeilJn P .. tent ;LaWS, sh",wing the Il{)At aod method· of, secnrinjl 

peteotsln aU the principal'co�trles.of·the world. 
BtJ'NN <It CO., Sol1cttOr8'o' Pa'_t., 

:161 Broadway, New York., 
BRANCH' OFJ'lCJC8.-No: 622 and 6:u F Street, Pa

eIlIo Bulldtllg.!lear 7th Street, Wlllhinartou, D. C. 

[AUGUST 13, 1887. 
RUBBER B:I��l.!k t!a0�mG, '.OIB, TRlmlil. _on ��. 

:a "0' B-B::&J �R_G 0 <:) �.;' 9S: MILK ST. BOSTON, MASS. 
MECHANICAL and MANUFACTURING PU�RPOSES. 

The Largest and Most Extensive Manufacturers in America. 

THE GUTTA PERCDA AND RUBBER ME'G. CO. 
New York, Chicago, �an Francbco, Toronto. 

PENBERTHY INJEOTOR. 
.A. F.A.Ia PE.OPOSJ:�ON. 

As every injector is tested by the manufact1U'e1'8 before it, leaves the factory, we 
know that, if properly connected and instructions are carried out, they cannot fail 
to work. The manufacturers oll'er to pay the expe ..... of any man to go to 
their factory, and $10 per day while there, if the injector does not work. 
provided it has not been misused. JENKINS BROS., 71 John St .. N. Y.; 100 Milk 
Street, Boston; 13 South Fourth Street, PhilIIdelphia; M DearoomStreet, Chicago. 

-ESTABLISHED HALF A CENTURY. r 

"!!lAM'S. 
- -

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 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 
unlawful use, and all the consequenceli 
thereof. and liab1e to suit therefor. 

Wa.ter Wheels New a.nd. Second. Hand. Address FLENNIKEN TURBINE CO., Dubuque,Iowa. 
-THE-

ASPHALT MASONRY FOR ENGINE 

SAFES Stleattlc JIll.rielll 
IllllitDg (tllion. 

Beds�-By L. Malo. De8criptlon of the author's system 
���������s�::fu���t�e:�r!�� (l���lO:� in .SCIENTIFIC AlIIlCRlCAN SUPPLEMENT, No. til!lJ Price 10 oent.!l. To be had at this oillee and 1rom all newsdealers. IlAVE M".rJ'N;U:�avEMtNiS 

lilT rOUND Itl � IAAKES 

THE. TEST OF THE ROADS. 
FOR TEN YEARS. . By the majority of American riders of first-claSB machines,; proves the COLUMBIA.' 

BICYCLE & TRICYCLIIS 
SUPERIOR TO ALL OTHERS. lIIustrated catalolme sent free. 

. 
OTHEn .. t; 

THAT Will WEll REPAY AN 
INVESTIGATION 
I:rv T�OS E WHO ' .. \no. 
..... "\ DESIRe: TO SECl..l ttt 
THE BESr SAFL 

.MAR,WNSAFE CO: 
NEW YORK. PHILADELPHIA, 

LONDON. ENCI-AND. 

THE SCIENTI IC AMERICAN ARCHI
TECTS' AND BUILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Fortylarge quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, 
and with fine engravings; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
subjects. 

popa lira. co.. JIosl;oo' N�Y_�iJII!IgG.HIII:t,� 

A special feature is, the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions .. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them iIi this work an almost end
less series oj the latest and best examples from 
which' to . make selections, thus 'saVing 
time and money. 

Many other subjects, including Sewer
age, Piping, Lighting, Warming,' Venti
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex· 
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
;Materials, Goods, Machines, Tools, and 
Appliances are described and il�ustrated, 
with addresses of the makers, ere. 

. 

The fullness, richness, chea.pness, and. 
convenience of this work have won for it 
the Largest Circulation of any Archi
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New·York. 

WITHERBY, RUGG &; RICHARDSON, Mlmutacturera of Patent' Wood Working M achtnery of every description. FaCIlities 1lDsurpassed.· Shop formerly occupied 
bv R Ball &; Co� Worcester. Mass. Send for CataloKlle. 

STEil PU'PS ��t �'::;e�. � :;'�'t;il;'
r
:.!'ph: BUI' ld,'nll' Plans' and Sp��I'fl'catl'ons tha, Tar; forCaoe Jwce, LIquors. Syrul"'Scum; for A� 0 " "'" • 

monia, Alkalies, Extracta, AcidS; for Tliiclc, Vil\&tiIe, Vis- . .  . '  , . 
cous or Foul Liquids, etc. Vacuum Pumps of the In connectIOn WIth the :publIcatlOn of highest efficiency. �lter Press Pumps. Air, Gas the BUILDING EDITIoN""o'f'the SCIENTIFIC ana Acid Blowers. AirCompreBBors. Etc. -

dres8 

To' Business Men. 
BUILT BY GUILD & GARRISON. Brooklyn, N. Y. AMERICAN, . Messrs. Munn &00. furnish 

HOW TO GRAFT.-A VALUABLE PA-per, giving complete directions for making various kind. of g af ts In' fruit tree .. -Cleft grafting, slip 
=i��: b�a;;;� 

mou�i�t�dl,:I���in�on��: grafting, split gr�g, crown grafting. Graftlng,wax. Waxed cloth. With 1111&1Ires. Contained In SCIENTI· 
FIC AlIIEltICAN SuPPLElIIENT No. li4U. Pr1ce 10 cents. To be had at this oillce and trom a.ll neWSdealers. 

Plans and Specifications for Buildings of 
every kind, including Public' Buildings, 
Churches, Schools, Stores, Dwellings, 
CaPriage Houses, Barns, etc. In this 
work they are assisted by able and ex
perienced architects. 

'l'hose who' contemplate building, or 
who wish to alter, improve, extend, or 

, add to existing buildings, whether wings, 

6f thi8 p&I{e, or ad
MUNN & CO .. PubU"h"1'8, 

381 Bl'e.dwal'. New Yo .. k. 

GAS ENGINES .. 
Best In principle, workmanship, and msterials. 
All \Ul aJed IIIl!ail Motor adapted to'alI,_s. ' Wh"n 

. 
tj)l"isllGt at '!01'k, tile __ of ���.,.. 

.' . I'!t , ....... 1_1.,» . ........ ,"011 __ • J'our s : . P., � H. P .. 11118n power, and Dental Engine. T)lese Kine.. are.llMl!'Clal1,, 8.Uited 10rGaaoU
. 

ne.Gu. for COUlltry 11 .... 
ar8eRcllOf' I� � 

ECONOKIC 01.8 ' EJi'GlNE COIt-.ANY, 
0"'08 and' aalit.rooms - .. t a .. :£):anr _T ••• Y. 

© 1887 SCIENTIFIC AMERICAN. INC, 

porches; bay wiil'dows; or attic rooms, are 
invited to' communicate with the under
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
dra.Wings promptly prepared. Terms 
moderate� Address :s.%UNN & CO.� '��tOadway, Ne., York. 

PBllI'-ftma INKS. 
TRE " Beie1Itiftc.' American" iI printed with CIlAS. 

ENEU lOHNSON & 00. 'S INK. Tenth &1IIl!.om. 
llIIrd Ste., PIiDa., and '47 Rose St., opp, DlUIIIe 8C..1II. Y. 
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