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Inside l'all'e. each insertion - __ t li cents a line. 

I Baek Pall'e, each inserrlon ___ 81.00 a I1ne. 
, (About eight words to a line.) 

Engra'l)ing8 may head advertisements at the 8ame rate 
per line, by meali'/Nement, as the letter pres8. .ddver- I . tiBement8 must be received at pulJlicatilin ojJlce as eat'ly 
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Sure Cure 1'ol" Slipplllll' I Belts. �ubber aud Canvas. Ap- : 
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Not affe�e.rbY heat, moisture, i 
dustRn�aJg��7��nr:i�r' I��������������������������������������::::� .. B." MILMO COTTON I 

Church St ., New York. 

DRA WJNG \' ��:r����plY:.ttlg�� 
INSTRUMENTS. w�'l�iW:�;g:k�' 

Foot-Power lIIaehloery. 
Complete outfits for Actual Workshop 
Business. Read what a customer says: 
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not see how it can be produced at such 
low cost. The velocipede foot-power 
is simPlr; elegant. 1 can turn steadily 
m�l� ;[re'(lo,.s
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s 
around." Descriptive Catalogue an� 
Pnce List Free. W.F.&JOHN BARNES 
CO. Address 1999Mam St., Rockford,lIl. 

MAKE MONEY. 
�====;,oo y���aR��\��r�'li':��so/::8�� 

work and make money. 
The House PatentScroN Saw 
Runs easy and cuts fast. A lady can 
use It. Send 6c. for S!i-page Illustrated 
cMal0Woe, giving full descnptlons of 
Scr

l�dr"e�:1.?'H�
e

l1ff�j����·J'.°' 
Seetton S

iIa�:;:';.��OC!:�!um St., 

Best and most reliable BeIt 
��"I.

i
��Wfri�EJ1C<'lJ'; 

41 Ferr), Street, New York; 
H6 Arch Street, Philadel
phla; 86 Federal Street, 
-noston. ' 

, ._. I I
� 'TIGHT&SLAC\(BARRtLMAC�!���DV 

'11 I :.J A SPECIALTY L " 
�

� �  -'== JOHNGREENWOOO&I�U R'OCH ESTER N Y 

Uedllction in Prices and Many 
hnprllvements 1'01' 18Sti. 

New Spring Catalogue Sent Free. 
The POPEMFG.CO;,Ii9'1Waihington8t., Bosto 

GOLD :MEDAL, P.A.iISr 1878. 
BAKER'S 

Broatfast COCOR. 
Warrrmted absolutely pu'I'C 

Cocoa, from which the excess of 
on has been removed. It ha8three 
Umes the strength cf Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi
cal, C08ting leSB than one cent a 
cup. It is deHc1ous, nourisblng, I\:���:��� easily digested, and 

,� for invalids 118 
well as for persons in health • 

.... ,.... Sold bJ G�el'JWhere. 
W. BAKER & CO., Dorchester, lass. 

AQUA PURA 
BY NATURE'S PROCESSES 

furo'd Water Made Clean, 
t'lauer in ""uspenslon and ORGA NIC a n d 

"'emi-,...,llIble Ele
ments relDoved. 
liard Water Blade Soft. 
Cities, Towns, Mills, Hotels, 

and Pl!i.vate Houses Sup
plied and Results 

Guaranteed. 
Scale In Boilers Avoided. 
'I'wo per cent. added to the 

Annual Water Rates in any 
iiMRF'E

i
8T 'W'1.fl,lft F�;%� 

time. 
/0'1' and Estimates. 

&COIUmOia BiCYCleS and Tricycles. 

Ilrn .. �h "OD.eo. 1ft Warren St., New NEW,uK York; 111> Wabaoh Ave., Chl.aa" J1D FILTERING ClO., NEW ARK, N. J. 

OPERA GLASSES f;:�I'£�' B=�: 

et=---' BLAKE'S IMPROVED PIPE HANGER. 
- IT IS'rHE (JHUPEST'ANDBEST HANGER IN THE MARKET. , . -.. 

- - !t-saveslllany expensive BlR'Cksmiths' Jobs. Can be attached to pi e. when In - . .. 

-
.. " posltion. ,_Expansipn always Novided for. Cheap because it is simple. 'llitch lines - -. of mains easily obtained. No trpublespme screws to adjust. -

ThermometM'8, Plwto a'/1llM Outfits fO'l'. Amntf{lLt'B, 
w. H. WAI.M"I.Wv&CO.successors to R.&J. 

neck. Pbi!adelphla. lIlus. Price List free to any address. 
::rJ5:NXXNS :e�OS.. SOLE .A.GEN'J:'S, 

71 JOIlN ST., NEW YORK. 13 SO. FOUR'l'H ST., PHII.A. '9 KILBY ST., BOSTON. 

�OXSTXN"Q. Jl.ltt:�S' lUachinery; 'also, S�ional'Y El1alnes, Bollen, and VenlUathla F..,.. ,,:Es�e .. made afijj conti'act. taken for constructing al\ klnd.- of Mfnlng M8ebinerY'. " . -- ,� 
:Eo 'A.� F.ElVOEl: ... _ 00 .. BOX. aas, aOB.A.XTO_. ;PA.. 

- Roofing, Building �eltJ 
Steam Pacltirigs, Boiler Ooverings, 

Fire Proof Paints, Oements, Etc. - _-, Samples and Descriptive Price Lists Free. 
H. Wd9HNS M'F'G CO., 87 MAIDEN LANE, N. Y. 

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

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construetton. Four 
engravings. Contained In SOIENTIFIO AMERICAN SUP
PLEMENT, li9. Pnce 10 cents. To be had at this cfllC& 
and 01. all newsdealers. 

'1i'V:M_ � JE3L.&:El..lEL:l:S. 
l-rovldenoe, 11. I. (P. St.) Sixminuteatwalk Westiromstation. 

Orl&'lnal and Only nuUdel' 01 rhe 

ISSIS. 

TheLa��lmprovemem 
IN 

TRACTION ENGINES 
... A R R I S-C 0 R LIS S EN C 1 N ::-�",�c;il<!s '.flirliiiij?�;fi� }��n�'@.�h���I'1��e��� With Harns' Pat. Improvements, from 10 to 1,000 "ingIDle8!�!lpulllngandsteeringthrough Se"d for copy Engineer's and Steam U -

d 
Manual. By oJ. W. Hili, M.E. Price S 1.211. accuri.'�':.�:�
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� 1iBlft'ION'rBlS PAPEB. practical experience in the manu ... 

i 

Important Architectnral and, Scientific Publications. POrlable, Agricultural, & Stationary Steam Engines. 
oJUST 'I"'UBLI SHED. With determined policy to build only the BEST MACHIN-

. Rope�'s Young lllngineer's Own Book. With 106 ilIustra- ::��Jj�mo;hgo:s�lu�tJ:���Swm�,d c��t:�e!f:': tIons, 363 pages, �rICe, $3.00. provements have attained the HIGHEST STANDARD in Roper's Pract'lcal HII'l�ly.Books, for ElIlI'ineers excellence of workmanship, Simplicity of l;iesign, and and F Il'emen. capacity of power. Engineers' Handy-Book, $-Q.50. Hand-Book of Land In addition to our STANDARD ENGINES we now offer and Marine Engines $3.50. Use and Abuse of the Steam- the first ROAD ENGINE which has the TractionoPower Boiler, $2.00. catechism of High-Pr,essure. Steam-En- practically and efficiently applied to the four truck gines, $2.00. Ouestions and An�wers f(jr Eng.''1eer'l>,.$3.oo_ wheels and while so applied to each wheel IndependHand-Book o{Modern Steam Flfe-Engrnes, ,3. 50. Hand- ently, the forward axle IS under full control of the steer-Book of the Locomotive. $2.50. ns and Sugges- lug apparatus. tions for Engineers lind �'irem are, and Man- Descnptlve catalogue will be sent on application. agement of the Steam-Boller, hamcs for the () B '  S Millwright, Engineer, Machm s ,. Engineer, and W OO, TA ERa. MOR E, 
architect. By Frederick O.-erman. 1.50. A Treatise on Eaton Madison Co N Y the Use ofBei�rfjDVll".�� \\-8����' E., $3.50. , ., • • 

Carpenter and Joiner Modernized, $7.50. New 1ll1�ments 
of HIlnd-Raillng, $7.00, Lessons on Hand-RaIlmg for 
Learners $5.00. EDWARD MEEKS. Publisher. 

S. E. Cor. Walnut and Tenth St. Philatlelphia, Pa. 

PATENTS. 
MESSRS. MUNN • CO., In connection with the publi-' 

cation of t-he .ScIENTIIi'IC AMERICAN, continue to ex
amine illlprove1lients. andto act as Solicitors of Patents 
for Inventors.: 

In liue 

FOOT OR L A THE SFOR W{)OD 
POWER .ORt,4ETAL. 

All .izes. Cataloll1les free. LathQl! on tnal. SEBA.I!!I'X'.EA.N, :MA. Y ... -='0., 165 West 2d Street, CinCinnati, O. 

Et=:�FRUIT' 
AMERICAN MAN'F'O CO. 
P. O. BOX R. WAYNESBORO, PA. _ 

M PATENT 

" JACKET KETTLES, 
Plain or Porcelain Lined. Tested to 100 
pressure. Send for Lists. 

HAND, BARR & CO. , 614 and 616 Market St., Philadelphia, Pa. 

[MARCH 6, 1886. 

'""""""'.'", $350.00 �lf':,!l���H
t�

AI;,�!Y t..r:,� 
, busines!!I manager in every city tc; ex
clusive agency of our National Auto
matic Gas-Saving Governors. Average 
��e���,;cnrJin����r!n I�n�"!a�!i�' fr�� 
fire. Over 7,COO In service. IndorSed 
by highest mercantile and corporate 
authorities, $500 cash required for 
$1,000 sample outfit. No bOnds. Ad
dress THE UNION NATIONAL GAB
SAVING CO., 21 East Fourteenth St., 
New York. 

THE AMBnI�AN �BLL TBLBPH�NB ��. 
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 
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 THE-

J dentifit �meritau 
FOR 1886. 

The Most Popular Seleotlfie Paper lu the World. 
Only $3.20 a Year, incl;dlna Postall'e. Weekly 

:)2 Number. a Year. 

This widely cit'clllated and splendidly Illustrated 
paper is publisled weekly. Every number contains six
teen pages of useful infonnatlon and a large number of 
orlglilal engravings of new inventions and discoveries, 
representin!" Engineering Works, Steam lI;Iachlnery 
New Inventions, Novelties in Mechanics, Manufllctures, 
Chemlstry,l!;lectrlcity Telegraphy. Pbotography, Archi
tecture, Agrtculture, Horticulture, Natural TIlstory. etc. 

A \I (�las8es of It enders find in the SCIENTIFIC 

AMER'OAN a popular """,me of the best scientific In
formation of the <lay; and it is the aim of the publishers 
to present it in au attractive form. avoiding as mucb as 
possible abstruse terms. 1)(1; ,.very intell1gent mind, 
this jOUQ18l l'ffor� 1\ .oon¥ � 'of �ctlve 

It Is' prOm�' of k1lowledge and progre8l! in 
every-community where It �I"tes. 

Terms of SlIboCl'jptloll.-Qne copy of the SCIEN
TIFIC AMERICAN will-be sent tor mil' llear-52 numbers
postage prepald. to any subscriber In the United States 
or Canada, On recelpt of.lhree doll at·. and- twenty 
centll by the publi1!lh-. six months, ,LOO; three 
month., $1.00. ' 

Club •• -oue extra 
CAN will be supplied 
at $3.20 each j 
rate. 

- the Scn:NTllI'IC AMER!
club of flve-S'UbBcribef'8 
same proportionate 

The safest way to renllt Is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly add_sed, 
seldom goes astray. but is at the sender's risk: Ad
dress all letters and make all orders, drafts, etc., pa;x: 
able to 

�"O'NN &; CO-,' 
361 Broadway New York. 

This Is a 

In Size; eV<lry number 'contalnlllll 
THE SCIENT'FlC AM ERlCAN SUPPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent wrtters in 
all the pnnalpal departments of Science and the 
Useful Arts, embraCing Biology, Geolo!"y, Mineralogy. 
Natural History, GeojO'aphy, Archooology.Astronomy. 
Chemistry, Electrtclty, Llp;ht. Heat, Mechanlqal Engi. 
neerlng. Steam and RaIlway Engineenng, Mlnlna. 
Ship Bulldhlg, Manne Engineering, Photogrllphy, 
Technology, Manufactnrtng ind�s, Sanitary En· 
glneenn!", Agrtculture, Hortlcultul'l!; Domestic Econo
my, Biography, Medicine, etc. A l'&It amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely Illustrated with 
engravings. 

The most important Engineering WO'I'.kB, Mechanisms. 
and Manufactures at home and abroad are represented 
and descnbed In tbe SUPPI,EMENT. 

Price for the SUPl'�M:JIl!'T Ifr th!lJlnited States and 
Canada. $5.00 a year, ot"\)ne copy of the-SomNTIIi'IC AM
IilItICAN and one copY1it the SUPPL.E!UNT, both mailed 

:for one year for $7.oiiLAddress and remit by postal 
:order, express money �er, or check, 
; MU� Co .. 361 Broadway, N. V" 
iPublishers SCIift'fFJO AMEltICAN. 

SlIbscl'illel'8.-Under the facilltle!r of 

fr�New 1IiiI.�M� I� Great�· Indl,a; Aifstralia. and all other 
colonies; to�n�ustria, Belg)um, Germany, 

Russia, and all other European States; Japan. Brazil. 
MexiCO, and all States of Central and South Amerloa. 
Terms, when sent to foreign countries, Canada excepted. �,go1:i, for SCIENTIFIC AMImICAN. one year; $9, gOld, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for one year. This Includes pcsta!"e, which we pal'- Remit 
by postal or express money order. or draft to ol'der of 

- - " 
A pamphlet sent free of charge, on application containing full information about Patents an

_ 
d how to procure them j directions concerning Labels, Copyrights DeSigns, Patents, Appeals, Reissues, Infringements As! sl!"nments, Rejected Cases, Hints on the Sale of' PatentE!, etc. 

We also send, fru of cha'l'gt, a SynOPSIS of Foreign Pa. tent Laws, showing the cost and method of secunng patents in all the pnncipal countries of the world. 

l�r�t�!!�r!���;:���';:: ,:A. N'�'" OTHER GAS ENGINE ... - _ .......... ePlBBAK.E-UORSEPOWER 
CO .. , PHILADELPHIA and CHICAOO. 

BELTI.NG. 
::Best :1.:0 'tl:).e 'VV'or1d.. 

PATENT RIVETED MONARCH RUBBER 
- MUNN & CO., 361 Broadway, New York. 

ltlUNN &: CO., Solicitor. of Paten'., -
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa

clfic BUilding, nellf rth Street, W I18blnBton, D. C. 

Specially adapted f'or P AP;gB MILLS, SAW MILLS, and 
TH}tESHING MACHINES. • _ PRINTt'NG INKS THE CUTTA PERCHA and RUBBER MFC. CO. 'THE-"SCientlflCAmerlcsn"is printeliwttbcHA: 

N 11' k - , ENEU JOHNSON & CO. 'S INK. Tenth snd Lam ew or , Chicawo, San Francheo, Toronto. barcfStB. Pbila .. and 47 Rose St., opp. Duane St., NY. 
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