
Inside l'all'''' each inR.·tion •
.
•• ')'� cent8 a line. 

Back Pall'''' each in8ertion ••• !lU.OO aline. 
The above are charges per agate line-about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per si'ate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

To· Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimat�d. Its circulation 
Is many times greater than that of ;'ny· Similar journal 
now published. It goes into all tbe States, and Territo
ries, and is read in all the principallibrar es and reading 
rooms of the world. A business man wants somet;l:ling 
more thlltt to see his advertisement in a printed news
paper. H", wants circulation. This he has when he 
advertises in the SCIENTIFIC AMER'lCAN. And do not 
let the advertising agent infiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it Is 
for your interest to advertise.. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a smull circulation thR.n is allow
ed on the SCIENTIFIC AMERICAN:. 

}'or rates see top of first column of this page, or ad-
-dress 

MUNN & CO., Publisliers, 

361 Brondway, New York. 

FmBAlID WJ.TER-PROOI' Bun.DlNG FELT. 
FmE-PROOF PUNTS, STEAM PACKINGS, BoILBB 

\ COVERINGS, ETO. 
Samp�e8 lind s.1ellQrii>tivePric!l List free by mail. 

a W. :OHNU K'!"� 00., 87 KJJnmN LANE, N. r . 
CHICAGO. PHILADELPHIA. LONDON. 

ON SEWAGE DISPOSAL--BYPROF. 11. Robinson. Sewage disposal on land. Sewage dis
posal by chemioal treatment. Sewage disposal by dis
charge into river or sea. Con�ained in SCIENTIFIC 
AMERICAN SUPPLEmENT, No. 46,.. Price 10 cents. To 
be had at thie office and from all newsdealers. 

WIRE-ROPE STREET .. RAIL WAYS OF 
San Francisco, Cal.-By A. S. Hallidie, M.l!. Descrip
tion, by the inventor,.of � system of street rail,,!ay 
now in successful operatlO& 1n San Francisco, and WhICh 
Is specially adapted for use In cases where steam loco, 
motives are not permitted. or where the streets are so 
steep as to makethe uae of horses dIfficult or Impossible. 
With 13 illustrations, shOwing passenger car and dummy, 
with gril,plng attachment and side section of tube:; 
view of cars and track; section through dummy and 
roadbed' various views of grip; aectlons of tubes, pul
leys, grips etc. Contained in SCIENTIFIC Al\lF.RICAN 
SUPPLEMI':NT, No. 298. Price 10 cents. 'I'o be had 
at this (lffic� and from all newsdealers. 

()LARK'S DRYING, VENTI· 
LATING and EXBAIJST 

F.a.1Y&.. 
Most Effective. 

Price List Free. 
GEO. P. Cl.ARK, 

Windsor Locks, Conn. (Box 1.1.) 

.A. F.A.J:R. OFFER... 
If you will put a JENKIN'S BROS. VALVE on the worst pillce you can find, where you 

cannot keep other Valves tight,and if it is not perfectly tight or does not hold St�m, OilS, ACids. 
or o�he�fluids lo�er than a?y other Valve, you may return it, and your money wIll be refunded 

. To,,-avoid imposition,: see. tllat valves are stamped "Jenkins Bros.U 

JENKINS BROS., 
71 John St., New. York. 13 So. Fou:rth St .. Phila. ')'9 Kilb y  St., 1I00ton. 

COLORS RED AND BROWN. 
For painting ROOFS. Jj ACTORY and FARM B
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!NGS. 'FENCES IRON WOR K, EXPOSED 
WALLS &0 Made of Pure Linseed Oil and highest 
grades of Iroi. Oxide. Send*�r *�rs�'l'[w .t�res8 

74 OortlandtStreet, New'y.rk. 
READY ROOFING. for new roofs. 

ru\\lllililllllilllillllw' CARY &- M DEN' � 
�TE- W1R£ Of 0, Of SCRIPTION we> �H� 
�i4 s.,L29.ST. EVlRV &STEELSPRINGS. NEWYORKCITY 

VEN'rILAT I ON.�GREAT IMPORT-
arice of ventilution. Thevttiation of air that is constant
l:y gOing on ju. inhabUed places, ex�austton of 0
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SUPPLElII"NT, No. � ��. Price 10 cents. 'To be had at 
thIs office and from an newsdealers. . 

. 'if' /! i'TIG�j�,������fA�������HINE�Y 
'- --=�:: JOHN GREENWOOD &CO ROCHES1ER N.Y 

MENTAL CONTAGION IN INEBRIE
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SlTPPLEMENT, No. 4')'4. Price 10 cents. To be had at 
this office and from all newsdealers. The same number 
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THE BEST STEAM PUMP. 
Van Dnzen's Patent Steam Pump. 

IncompaI:able in cheapness Hnd effi. 
ciency. . Needs no care or skill; cannot 
get out of order j has no moving partS. 

A,Snpel'ior··Fil'e PUlnp. Instantaneous and powerful� ever ready. AvaUable, wherever steam pressure ca.n be had. for pumping any kind of liquid �hot, cold. sandY.lmpurei etc.). Wemake 
tr� ;��('r: ... fti/��

s 4� :ltltg�s75
. 
e�

a
J'��: State for what pUlp".\!.. wante<l and send for 8atalogue of H Pumps." Van Duzen .&; Tin, Cincinnati, O. 

THE IMPROVED 
Rider Hot Air Pnmnin[ En[ine 

For my or Country Residences, 
Burns Coal. Wood, or Gas. Safe, Simple' 

Durable. 3,000.in use. Send for 
.. Illustrated Catalogue'� A.' 

& GO .• 3iDer St.. New York. 
MACHINERY AND EDUCATI ON.�A 
lectUre by Dr. R. W. Raymond. pointing out some inter
esting "nalogles between the evoluti)n illustrated In the 
growth of naldtral torms In the visible world aud the 
deveiopm.ent and adaptation of the human mind !,nd 
tbought as modified by environment and educatIOn. 
ContainetI in SCI [I;NTIFIC AMERtCAN SPPPLEMENT, No. 
���. Price 10 cents. To be had at tillS office and from 
all newsdealers. . 

THE CONVERSION OF HEAT INTO 
useful work.-A series of interesting lectures by Wm. 
Anderson, M. Inst. C.E., presenting the modern views 
connected with the conversion of heat into useful 
work. I. Laws of motion, tbe prInciples of work and 
energy, �nd the l�ws of _impa.ct. 11. 'rheories rf oscUln
tion aiid vib11iliolL III. Properties of gases and vapors. 
IV. Transfer of the invisible molecular ml)tion of heat, 
�!k���:r��:��

o i�iI�:��: :��t:gF�:�\n'�i
i
��c�! 

is prevented by the Siemens regenerator. �L1he prinCiple 
further illUstrated. Cowper s10ves. The gun as 9, con
verter of heat. VI. Hea t en�ines proper. Illustrated 
with 58 enllravJngs. Contained In SCIENTIFIC AMERICAN 
���n��::t�S'e��: !r
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had at this office and from all newsdealers. 

I.EATHER BEL'l'ING 
best and most reliable Belt 
ever i.Q.troduced. Made by 
C.A. !"i(JHIEltEN&CO. 

Philadelphia; 86l!,!�:�;:.
r
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Patont Rivotoa Mnnarch Rnbbor Bolting, 
EEST:I:N THE V;;OE.L:::C. 

Specially adapted for PAPER MILLS. SAW MILLS, 
and THRESHING MA.CHINES. 

THE GUTTA PERCH A AND RUBBER MFG. CD., 
New York, Chicall'o, San Francisco, Toronto. 

SWIMMING.-DESCRIPTION OFTHE PERFUME8.-A PAPER
' 

BY JACOB 
methOd of teaching smimming employed in France j Jesson, 'describing various articles used in perfumery, 
with 6 illustrations. Contained in SCIEN'l'H'IC AMERI- and the mode of 1>refaring ess�nces th�refrom, stl;lqng 
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THE CURTIS 

the cost 01 "ach. Contained in SCIENTIFIC AMERICAN 
SUPPL"M""T. No. 47�. Price 10 cents. To be had at 
this office and from all newsdealers. . .... �-----�� ... ��������-

Barnes' Foot-Power Maehlnery. 
t.:omplete outfits for Actual Workshop 
Business. Read what a customer says: 
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THE AMERI�AI IELL TELErH�NE �� • 

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 knowl\ 
forms of Electric Speaking Telephones in, 
fringes the right secured to this Com pan) 
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 thE'refor. 

Telegr?th and Electrical 
MedIcal Batterly'�fekl��dels, Experl· 
mental Work, and fine brass castings. Send for 
catalogue c. E • ..-ONES '" B "0. Cineiauatt. 0. ltis impn.rtant 10 1.Fl that you n;leution this pa.IJeI'. 

OF THB' 

� dtutifit ,mttitau 
FOR 1886. 

Tbe Most Popular Stlentlfit Paper in the World. 

Onl)' $3.�O a Year, inch,din!!: Postnll'e. Weekly 
l)� Nninbers a Year. 

This widely cit'clllated and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful inf01mation and a large number of 
original engravings of new inventions and discovedes. 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manufuctures, 
Chemistry,-"Iectricity Telegraphy. Photography, Archi
tecture, Agriculture, Horticulture, Natural TIistory. etc. 

All Classes of Ueaders find in the SCIENTIFIC 
AMER'lo�a popular r�Uf.the. 1fest Scientific in
fOl'I!lati"" at tile <l1\Y; and It Is the aim of the publishers 
to ]j�eSf"'1t it in an attracth'e form. avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of SIIb.CI·lptlo ... .:..One copy of the SCIEN
TIFIC AMERICAN will be sent for O1'\e year-52 numbers
postage prepaid, to any subscriber fU the United States 
or Canada, on receipt, of tbree dollnl's nnel twenty 
cent8 by the publish6rs; six months, $l.ti0; tbree 
months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMERI
CAN will be supplied gratlSfor every club of jive S1.tbscribers 
at $3.20 each j additions] copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money earefully placed insi-de 
of envelopes, securely sealed, an� cor:.;ectlyaddressed, 
seldom goes astray, but is at the sender's risk. Ad
dress al1 letters and make all orders, drafts, etc., plty
able to Jl..I.!:'O'NN &; COo, 

361 Broadway New York. 
T:E3l:E 

Scientific American Supplement. 
This is a s eparate and distinct publication from BOSTON SEWAGE W ORKS.-A FULL 

description of the system, accompanied with a map 
showing the general arrangement, and discharge into 
the harbor. and wit h 26 engravings. Contained In 
SOIENTIFW AMERI('AN SUPPLEMENT. No. ��4. Price 10 cents. To be had at. thIs office and from all news
dealers. 

RETURN 
STEA.J)v.t TE.A.J?· 

not see how it can be produced at su ch 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a 'lYhole d'1 and at night feel. as THE SCIENTIFIC AMERICAN. but Is unlform therewith 
���n��,�

d 1fe!crf ltr:: Ja�;Y o�:l��� in size, every number containing sixteen large pages. 
Price List Free. :W. F. & JOHN BARNES 

I 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 

Co. Address l9'J9Main St., Rockford, Ill. weekly, and includes a very wide range of contents. It 
For returning steam condensed un
der pressure automatically into the 
bOiler, whether takenfromabove or 
below the boiler lever, without loss 
or waste. Mannfactured by .���������.���- presents the most recent papers by eminent writers in 

'VVlIIdt • .A.. �.A.��XB. 
.',ovlde'ltie. u� J. (I-" .. k .t.) Slxminutea'walkWestlromtnation. .... liTHE CURTIS REGULATOR GO., P H 0 N 0 C R A P H Y or Ph 0 n et i c all the prinUipal departments of SCience and the 

. . . S h o rt Hand. Useful Arts, embracing Biology. Geclogy, Minel"alogy, 
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cat�ii,���?�I� Natural History, Geography, Archreology. Astronomy, 

Oria-Inal ami Onl)" IInihlel' oj the 
HARRIS-CORLISS E N CIWE, 
Wit" H .. rris' Pat. !nlpr.ovementa. from 10 to 1,000 H. P Send for oop), Enalneer's and Steam U ... r'. 

. BOSTON, MASS. Send for Clroular No. 19. phabet and'i�lustratiom� sent free. Add!es�, Chemistry, ElectriCity, Light, Heat, Mechanical Engi .. PHONOGftAPHIC INSTITUTE, CmcmDRt.i, O. neering. Steam and Railway Engineering, Mining, 

Manual. By .I. W. Hltl, M.E. PrlceSI.21S. MBM'ION 'qIl8 PAPa. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi

catIon of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors of Patents 

DRAWING I 
Illustrated �atalogue 
sent on appltca.tion to 

INS TR UM ENTS. w�'l�i�:��r:�' 
for Inventors. VOLNEY W. MASON & CO" 

In this line of business they have had jrn'ty one yea,..' FRII'TION PULLEYS GLUTGHE\l and ELEVATORS MODERN PALEONTOLOGY, ITS PRE-�, and now have 'Unequaled faciliUes for the II II lent Condition and Fnture Task.-By Prof. Carl VO!\t. preparation of Patent Drawings, Specifications, and the !·llOVIUENCE. It. I. 
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��n�� prosecution of Applications for Patents in the United 

t States, Canada, and Foreign Countries. Messrs MUnn & 

A 
Bolnmbla BlClTrles ana Tricycles. ��; t��J'[g��.

r
t��l�°.r ';:�n"������:n\�:IPr ",;li�:eIia��� Co. alsoatten<j. to the preparation of Caveats, Copyrights 1'� the one usually followed, inasmuch as lie tries to prove 

for Books, Labels, Reissues. Assignments, and Reports '" > , representatives of the or�anjc world, which he claims MANY IMP"OVEMENTS the relation between the extinct types and the modern 
on Infringements of Patents. All business intrusted to FOR 1886. can be proved by generation !,nd descent witho!lt callIng them is done with special care and promptness, on very New Spring Catalogue Sent Free. In the intervention of a specIal power of creatIOn eXIst-

I iog separate from the organisms. A pow�rful arlmment reasonable terms. Th POPE MFG CO '97W h' S n in favor of the doctrine of evolutIOn. Contained in A pamphlet sent free of charge, on application, con-

I 
e .  .,0 as IDgtOD I., oston SCIENTIFIC AMERICAN I SUPPM'M>:NT. Nos. �4 9 and 

B ....... hH .. eo;12Wa renSt N w �� O. Pricel0centseach. To be had at this office and taining full information about Patents and how t? pro- Yom I 116 Waba.h A:e.. ()hl�qO� from all newsdealers. cure them; directions concerning Labels, CopyrIghts, _����_� _________ � ___ � ___ _ � ___ _____ _ � �� __ �_�_ 
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We also send, free oj charge, a SynOPSIS of Foreign Pa
tent Laws, showing the co.t and method of securin� 
patents in all the principal countries of the world. 

MUNN '" CO., Solicitors ot Patentll, 
361 Broadway, New York. 

BRANCH OFl!'ICES.-No. 622 and 624 F Street, Pa
Cliftc BlIildlng, near 7th Street, WlIshlngton, D. C. 

OF IRON OR STEEL, FOR BOILER AND TANK MAKERS. 
Unequaled for Strength' and. Uniformity. 

THE DICKSON MANUFACTUR1NG CO. 
96 I.ake Street, Chicall'o, �')' Oliver Street, B08ton. 112 Libert)" Street, New YOl·k. 

© 1886 SCIENTIFIC AMERICAN. INC 

Ship Building, Marine Engl)leerIIll!'. I'hot<>grnpby, 
Technolog.y, Manufacturing Industries, Sanitary En
gineering, Agriculture, Hortlcnlture, DomestIc Econo
my, Biography, Medicine, etc. --.A vast a:moUDt of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most imp6rlant Engineering Works, Mechanisms,. 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SOPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM
EltICAN 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, N. Y., 

Publishers SCIENTIFIC AMERICAN. 
'.110 )4'41rehrn !Subscl'ibel's.- Under the facilities of 

the Postal UniOn, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub
scribers in Great Britain. India. Australia, and all other 
British colonies j to France, Austria, Belg�tum, Germany, 

H.ussia, and all other European States; Japan. HraziJ, 
MexiCO, and all States of Central and South Amerf"a. 
Terms, when sentto foreign countries, Canada excepted, $4, goli, .for SCCIllNTIFIC AMI£RICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN anil SUPPLEMENT for 
one year. This includes posta�e, whiCh we pay. Remit 
by postal or express money order. or draft to order of 

MUNN & CO., 361 Broadway. New York. 

PRINTING INKS. 
THE "Scientific American" is printed with CHAS. ENEU JOHNSON & CO.'SINK. Tenth and Lomnard Sts., Phila., and 47 Rose St, opp. Duane St, N. Y, 
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