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.
erdon - - - 1;i cents a Iill e. 

'Hack Pli&'e, each inserlton - - - 81.00 a line. 
( About eight words to a line.) 

E1I{If'aIJi!ng8 mU!/l head adve'l'tia�menta at the 8ame rate per 'line, lYy measurement, as the letter pr'e§8. Adver­
tisements must be received at publication Qjftce as early 
as Thur8day '11IOf"IIVng to appear in neil!t issue. 

A P.LAlN B�AUE. A HATCHET BRACE. 
A DRILL BRACE. ALL IN ONE. 

Material, Style, Finish, Durability, in 
all respects this Brace is warranted to be 
the best in any market. Sent by mail, 
postage paid by us on receipt of $3.00. 
MostHardware dealers will furnish it at 
the same price. MILLERS FALLS CO" 
No. 74 Chamber St., New York: 

THE W ALL.-A LECTURE BY PROF. 
T. R. Smith, F.R.I.B.A. Physical �ualities and Mode 0 
8���f�c�nf Ro�':t� ,*�1��eD���ei.lJ:;8 o�g.Pe�lrn':i with a Wall. Masonry of the Jews. Ornamentation. Color. Contained in SCIENTIFIC AMERIOAN SUPPLE­MJIlNT, No.466. Price 10 cents. 'lb be had at this office and from all newsdealers. 

Andrews' Office & Bank Desks The finest work in the U. S.; kiln . g���:,lil�yr�e�::m�t��: 
A.R.Andrews & CO. ��5 �:��:�.�,:;��: 

Leffel Water Wheels·, 
With Impol'lant Improvements. 

11,000 IN SUCCESSFUL OPEBATION. 
FINI NIW l'.6.KPBLI'l' Fall 1885 

Sent free to those I nterest ed. 

. JAMES LEFFEL k CO •• 
Sprinwfield, O hio. 

110 I,lbel'ty St .. N. Y. City. 
ENGINEERING PROGRESS IN 1884.-Iteport of the 18th Annual Convention of the American Society of C1vll Engineers. Contllined in SCtE.."TIFIC AMEIIICA" !ftjPPL"M"Nl'l'io.49S. Price 10 cents. To be hadat tbis Office and from all newsdealers, 

ICE�BOATS -'- THEIRy CONSTRUCTION 
and management. With working drawing s, d�tal�, and directions In full. Four engravings, sbowm!'! mode of construction. Views of'the two fastest ice-salling boats used on the HUdS. In winter. By H. A. Horsfsl!, M.E. Contained IF.NTIFIC AMERWAN SUPPLE. MENT; 1. The sa ber also contains the rules and reguJa;t.fons for the atlon of Ice-boat clubs, the salle ing and management of Ice-boats. Price 10 cents. 

EXPERI ' . AT C.E.Jones&Bro. - -A-I� CINCINNATI,D. WORK SPECIALTY. (lI'l1t�Paper� 

REP AIR OF ·BOILER TUBES.-BY 
rea�' rn'l,���I1ro� ���:;;��l���E"�ut ���e�� rl�� to '!l.1ir tubes in service, and put them in place again. IlI;atetrwlth 11 figures . Cobtained in SCIE"TIFIC AMERICAN SUPPI .. EMII:NT, No. 461'. Prioe 10 cents. To be had at thIS office and from all newsdealers. 

EE..ADLEY'S 
Upr'ght Cushioned 

Helve Hammer 
Combines all the best elements es ­Aential ina llr.,t-claS B hammer. 

& CO., 
Syrac1Jse, N. Y., U.S. A. 

============��------------ l 
DRAINAGE.:.....A SERIES' OF VERY 
g�c�l:�Bt:l�eBc���e.fO[o���{�i�! i���'i:��·J:fg�M :}�� CAN SUPI'!.EM"NT, No. 46,... Price 10 cents. To be had at this office and frOID all newsdealers. 

, ��.,.A._ s..a�:R.][s. 
1· ... w.I6..ae:. U.£flItA.k "t.) Slsmlnut""'wa\kWeathvlnn.tlQll. 

Orill'lnaT'and OnlyJluJlder of Ih e 
H ARRIS·CORLISS S NCINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer'. and Steam User's 

.... �.:.�!:..pP..� ".W. HHI. M.E. Prlce'I.U. 

�,�u!t"�,!,�,� cation of the ScIJl'�TIFlC AMERICAN, continue to ex­amine improvements, and to act as SoliCitors uf Patents for Inventot'B. 
"",�::.,�:n:ri'.i ���n�::�e�"��le�aMm&:'1o��h"� preparation of Patent Drawings, Speclflqatlons, and the 
�r��:iU&On'!J! !J'.r�'''o��gnri' 6g�t���t'ki.:'ss��e��g Co. also attend to the preparation of Caveats. CO�rights 
��r l�g��:'e����br��:�t8. ASX\R�Pn�s8 ���rusl��� them is done with special care and promptness, on very reasonable terms. 
taf.lnamlu�lr�f��alfoe: ,:>t,�rj.��eg�s ".t'.rAI�\�?ro c� cure t1hem; directions concerning Labels, COpyrig'fitS, DeSigns, Patents, Appeals, Reissues, Infringements, As­�':.�:���' Rejected",ses, Hints on the Sale of Pa.-

We also send, ' .. 00 of eha.r!le, a SynoPsIs'of Foreign Pa.­tent I,aws, showing tbe cost and method of securing patents in all the prtnclpal countries of the wortd. 
IU:lINN ... CO .� Solicitor. ot Patents� 

361 Broadway. New York. 
BRANCH OFFICES.-No. 622 and 6U F Street, Pa-. 

cIlIc Building, near 7th Street, Washington, D. 0. 

RUBBER BEL TINe, PACKINO, HOSE, 
AND ALL OT1IE;R KINDS OF 

R. UBBE . .R., Q;.OODS, 
FO R 

MECHA NICAL AND MANUFACTURING PURPOSES. 
The Laraest and Most Extensive Manufactnrers In America. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 

I'HE DINGEE &: CONARD CO'S 

ROLSEs 
O ur Great 8peeinltv is II"CII!inIr and clletrlb!!tlnlf 
1l0 .. ES.We )jave atfthe Iil;eot niivaltisa and_ standard sort .. in diJferentsizes Bnd prices to 8Uit all 
'W"::nd�t:�m C8l.:r.1;ty !:'..uhfuos,:l{�� Office .. purchiiaer's choice of vanetiss, all :abe1ed, 
3 TO 12 PLANTS 51. :e�l�d�!2 � tomne. Two yeBr Roses by 8%lml8l!. Our 
New Guide. 78 pl!!(e,s;,elega.ntlyillustrated. Free. Address THE DINtiEK &; CONARD CO •• Rose Growers, West Grove, C he8teJ' Co. Pa. 

CLARK'S DRYING, VENTI· 
LATING and EXHAUST F.A.1'ITS_ 

Most Effective. 
PrIce List Free. 

GOO. P. Cl,ARK, 
Windsor Locks, Conn. (Box L. 

HIGH EXPLOSIVES FOR WAR PUR-poses.-A paner by Prof. C. E. Munroe. U.S.N.A.iidls ­cUSsln� some rece nt experiments on the use of Igh explOSIves for war purposes. Contatned In SCIENTIFIC 
�:�!'1"a��t �I��ofc��ri� �m �r :ew.�� ���? cents. 

It W.,JOHNS' 
*SAB'[ES�O'S1< 
Roofing, Building Felt, 

Steam Packing&, Boiler Coverings, 
Fire Proof Paints, Cements. Etc. 

Samples and Descr iptive Price Lists Free. 
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 

175 Randolph St., Chicago I 170 N. 4th St., Philadelphia. 

BOXWOOD AND ITS SUBSTITUTES. 
ta! �.."J�NOo�/::;,�s�v:'t�:r:i�gs�'Ada�'i.�:!� tute for box. Contained In ScIENTIFIC AMERICAN SUPPI,EMENT No. 497. Price 10 cents. To be had at this office and from all newsdealers. 

A New Drill Chuck. 
THE HARTFORD. 

No. 1 holds 0 to J.2 In. Price, $7.00. No. 9 hold •• to % In. Price. $8.00. 
pr- It cannot be excelled. Address 

THE CUSHMAN C HUCK CO" 
Ha rtford, Conn. 

Or any dealer in mac�lnlsts' Tools. 

AERIAL. NAVIGATION.�DESCRIP-
tlon and illustration of a new aeronautic machine, de· 
:'.:'� 8�Ier;��·dr8a�r��r:.lin�eg����ln�fdtl:,e 

s�i'E� TIFIC AM J<RICAN SUPPLEMJ<NT, No. 467. Price 10 cents. To be had at this office and from all newsdealers 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Fonr engraVings. Contained tn ScIENTIFlO AlIlERICAN Sup­PLEMENT, �9. Price 10 cents. To be had at this office and of all newsdealers. 

ROCK BREAKERS AND ORE CRUSHERS. 
t.J!li,��.:'fn��Iro���=�t!l£� �� t�n,r�'l1!'i:n?t..1:'�� -fnfltW: �\�:.���e �thC�h��Sg�: er WIth NEW AND V ALUABr.E IMPIWVlm1<NTS, for which Letters Patent were granted May llth and July 20th, 1880. to Mr. S. L. Marsden A 11 Crushers supplied by us are constrncted under 
�:.�11f��f����:':,�e�k,,!r�:b'i.��n 't��'£���f';�J ��;r.:l.ear., has been COnnected with 

FARREL FOUNDRY AND MACHINE CO •• Manufrs., Ansonia, COlin. COPELAND &; BACON. AKtlntll. 'New YOl'k. 

CMARCRl20, ;:1886. 
Best and most relIabie. Belt 
��ex.\���i'i"�EJ�{�(�: 
.7 �'erry Street. New York; 416 Arcg Strll!\t, Phlladel· phia; . S6 • FederiiI Street, Boston.. ! 1 

Barlles'. reet-Power lII.e"ln@,y. 
Complete outfits for Actual Workshop Business. Read what a customer says: 
c���fen:��:�f'j.b�r caJ:.c�tYI���:,b7 aJ'� not see how it can be produced at such low cost. The velocipede foot-power 
�����r;o��egd":t. a!d "!i' ��li't si::?iZ little tired as 1'1 I had been walkin� WJ�t;�t Rr:��rw�Ij�& S�t;l?�:R;�S CO. Address 1999 Mam St., Rockford, III. 

TH� AM�nI�AH B�LL T�L�PB�n ��. 
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 transnrlssion of Speech by all kJiown 
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 consequences 
thereof. and liable to suit therefor. 

OF Tl!B' 

J dttttific �mtritllU 
FOR 1886. 

The lIIost Popular SeleDtile Paper 18 the World .. 

Only 83.20 a Veal', Iilchidinll: PostRa'e. WeeklY li� Nnmbera a Year. 

Thill widely circulated and splendidly Dlustrated 
paper Is published weekly. Every number contatna six. 
teen pages of useful lnfOlmatlon and a large number of 
original engravings of new -InventIons and dlscoverles, 
representing Englneertng Works, Steam Machinery 
New inventions, Novelties In MechaniCS , Manufactures, 
Chemistry, Il:lectrlclty Telegraphy, Photography, Arcbi· 
tectnre, Agriculture. Horticulture, Natural History. etc. 
_ All Classes of Rc_ders llnd In tp.e SClll-�ro 

--..;.-___ ;;;;;;;;;;;;;;�-:;;;_;�;;�;;:;;;�;;:;;-;.��;�;;:;;;;;�;;;;_;--.l::::��nN. a popular �_e of the b$st sclentl1lo In-

HARRISON CONVEYOR! of the day; and it Is the aim bf the publishers .AlfliI'i!iI"� . . 
. 

. to ]lresent It In an attractive form, avoiding as much as 

m!�ting Brain, Coal, Sand, Clay, Tan Bar� Cinders, Ores, Seeds,&c. �����t,:;:,.::,:�,,:��v::,��t��i=rn'::� 
g;=. I BORDEN, SELLECK & CO., {Ma��'}.':n-s, I Chicago, ilL ,e8dlng. It Is promotln Of knowledge and progress In 

every community where It cirCUlates. 

G L YC E R I N E  AND ITS U£ES.-A 
valnable and Interesting paper by F, H. Alcock. Con. tatned in 801ENTIFIC AMERICAN SUPPLEMENT No. 496. Prlce 10 cents. To be had at this office and from all newsdealers. 

GolumbiaBicycles and TriCY�les. tNTERNATIONAlINSTlT�TE FOR 
Reduction In Pri ces and Many Llquefied CarboniC Gas. 

Improvements for 1SSti. O. BItUNLER, 857 Broadway, New York. 
New Spring CatalogDe Sed Free. 

Tke POPE lIUIG. IJO.,597Wllihiog!oo 8t.,808100 
"';:�i.OOJIlIOoo"'- B{:':.'.t� "�:;'!J!.��A�:.�c:t�.::w 

-----��--�---------------PORTLAND CEIU:ENT._T HE · S C I. ence and Art of the Manufacture of Portland Cement, 
m,��b��vii��:.'; 'kllJ�:"��� ��t�s�7'1�1e �R�U:i Treatise on Concret)tfu etc. SVo, cloth. Price $7.26. Ad. dress MUN N & Co.. Broadway, N ew.x_o_r_ k _. ___ _ 

, ,t�-' /i 'TIGHT&�I,AGK�ARRFLMACHINERY 
" I � A vPEvlALT Y L .r 

- ==.::::: JOHN GREENWOOD &:CO. ROCH ESTER N Y 

SLATE ROOF COVERINGS.--BY JOHN 
Slater. Characteristics of good slate, sizes of slate, lay Ing slate. Contained in SCIENTIFIC AMERICAN SUPPLE­MENT No. 498. Prloe 10 cents. To be had at this Office and from all newsdealers. 

E"'PORATING FRUIT 
Fun treatise on improved methods, yields. profit:',.l'rices . 
and general statistics, ., !tEE. 

AMERICAN MAN'F'O CO. 
P. O. BOX R. WAYNESBORO. PA. 

"",,,,eA'" �nd OFFIC�,'l'REN'l'ON, N • •  
New York Office-COO PER. HEWITT & CO., 17 BurHn.!! 

��o ���1111'��'t��';t� North ]<'ourth Street. Ch,-

FOOT OR L ATH'E'S' FOR WOOD 
POWER OR METAL. All Blzes. Catalojj'1les free. Lathes on trial SE:B.A.STZ.A.1'IT, DII:.A. Y do 00_. 

165 West 2d S�reet. Cincinnati. O. 
!IIIERI().lN IIIECOANICAL Dlt1TJONARY. A 
Descriptive WordBook of Tools, Instruments Machines, Chemical and'Mechanical Processes: CIvil, Mechanical, Railway, HydraUliC, and Mlllltary Engineering; a His· to,;[ of Inventions; General Technological Vocabulary; 
a;',.t���e���f �i��a�� A�R�:rr����n�i�:ng;:,... .... �� I�f 
7,000 engravings. By Edward R Knight, A. M., CIvil and Mechanical Eng ineer. In three octavo volnmes. The 
Mf'��g����,�e�rJ',:J:g�. For sale by MUN N & Co., 

JENKINS BROS.' VALVES .. 
Gate, Globe, Angle, Check, and Safety. 

MANUFA.CTURED OF BEST STEAM METAL. 
an�hJ'e���!� ll!� ��:�s��!���� :n"AVc':i'lgl�h�o�uJ�M."re under our 1880 Patent, and will stand 

To avoid imposition. lief'! that valves are stamped "J enkins Bros." 

JEN'::K.Z1V& BR.c:>&., 
71 John St •• New York. 13 So. ltourth St .. PhUa. 79 Kilby �t •• B08ton. 

© 1886 SCIENTIFIC AMERICAN, INC 

·Tet·ms oC SUb8Cl'lption.-One copy of the SCIEN. 
TIFIC AMERICAN will be sent for one 1/Mr-52 nu bel'S­
postage prepaid. to any subscriber III the United States 
or Canada, on receipt of three dollars and t�enty 
centll by the publishers ; six months, ,UO; three 
months, $1.00. 

Clubs.-One extra copy of tbe SCIENTIFIC AMERI· 
C.A;N will be supplied gr.,isftn' f1JeTI/ club fJf ,1Iv'B'IIbBa';b .... 
at '3.20 each; additional copies at same proportionate 
rate. " 

The safest way to remit Is by Postal Order. Draft, 01' 
Express Money Order. Montly carefully placed Inside 
of envelopes, securely sea led, 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 :::I:lv.:C"O'NN &; COo. 

361 Broadway New York. 

T�:m 

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

THE ScIENTIFto AlIlERICAN. but Is nnl10rm therewith 
in size, every number containing sixteen large pages. 
TIlE SCIENTIFIC A>IERICAN SUPPLEMENTls publisbed 
"eekly, and include. a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all The prlnGlpal departments of SoIence and the 
Useful Arts, embraCing Biology. Geology, Mineralogy, 
Natural History, Geography, Archmology. Astronomy, 
Cheinlstry, ElectriCity, Light, Heat, Mecbanlcal Engl. 

,neering. Steam and 1118!!,1 �ing! 
, Shit> Bull lug; M "rin . ". ""!r. Tecbnology, Mannfacturlng Indnst ,Sanltli.ry -
I glneering. �: Hortt<!l1ltU1'e, Domestic Econo. 
my, Biography� Medicine, etc. A vast amount of fresh 
and valuable Informat on pertaining to these and allied 
subjects Is g!:ven, the whOle protuselyillustrated with 
engravings. 

The most (mpurtant EflgineeriW} Wori<8, MechanlsDls, 
and M·anufactnres at home and abroad are represented 
and described In the SUPPLEMENT. 
Price for the SUPPLEMENT for the United States and 
wada. $5.00 a year, or one copy of the SCIENTIFIC AM· 
RICAN and one copy of the SUPPLEMENT, both mailed 

for one year for '7.00. Address and remit by postal 
order. express money order, or check, 

MUNN &; Co .. 361 Broadway, �. y .. 
Pnbllshers SCIENTIFIC AMERICAN. 
• '1'0 F'Ol·eilrlJ S .. hscl·ib .... 'IIo-Under the facilities of 
thePostalUiIlon,the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regnlarlty, to sub. 
scrlbersln Great Britain India. Australla, and all other 
British colonies; to France, Anstria,Belglum, Germany, 
Russia, and all other European States ; Japan. Brazil. 
Mexico, and all States of Central 8.nd South Amtlrlca. 
Terms, when sent to foreign countries, Canada excepted. ,4, gol:!, for SCIENTIFIC AM"RICAN, one year; ,9, gold, 
for both SCIENTIFIC .AMERICAN ani SnpPLEllENT for 
one' year. This Includes pcstlUle, which we pay. Remit 
by postal or express money order. or draft to order of 

MUNN & CO .• 361 BrOadway, New York. 

TP�,!!!".l!'l� L�¥C!:, ENEU JOHNSON ic� INK. TenthandLom bard Sts. PhiIa . . and 47 Rose St., 0PP. Duslle St •• N Y. 
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