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and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication uffice Rsearlyas Thursdaymorn­
lng to appear in next issue. 

Perfect Small Steam Yachts. No smoke or noise, sim­
ple, safe; fuel, water gas; 3 cylinder engines. Send 
stamp for either yacht or boat catalogue. 

THOMAS KANE & CO., Racine, Wis., Chicago, lll. 

PRESERVATION OF BUILDING MA-
terials by the Application of a Paratlln Wax com�ound. 
as recently used upon the Egyptian Obelisk, Central 
Park, N. Y. Hy R. M. ('all'al. With one engraving. 
Contained in SCIElfTlFIO AMERICAN SUPPLKMENT, No. 
Ii '46. Price 10 cents. To be bad at this olllce and from 
all newsdealers. 

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

tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo­
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news­
pa.per. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence 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 sm .. ll circulation th"n i. allow­
ed on the SCIENTIFIC AMERICAN. 

�'orrates see top of first column of this page, or ad. 
dress . � , 

MUNN & no., l*ublishera, 
361 Broadway, New York. 

FmB AIID W J.TEB-PROO]l' BUILDING Y%LT. 
FIJIEoPRoOF PAINTS, STEAl\[ PACKIlfGS, BoJLEB 

COVERINGS, E'rO. 
Samples and descriptive Price List free by mail. 

B. W. 10I!NS lolT'G CO., 87lolAIDEN LANE, N. Y • 

CHICAGO. PHILADELPHIA. LONDON. 

MODERN BRONZE ALLOYS.-A PA-
per by P. 11'. N·trsey C.E", presenting Some valuable 
data concerning such bronzes as are being usefully em­
ployed for engmeerlng purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
�gD;!� a&gi�a���l. ���!�:or��gg�:r. MJt���� 
manganei!e bronze. Phosphor-lead bronze. Phosphor­
tln. Aluminum bronze. Silveroid. Cobalt bronze. 
��nJ�in���� foC�:��FI�o\".\t��!r t�� �c�M:lfr�g; 
all newsdealers. 
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l're"ldeut!e. U. J.(I·urli 8 t.)"Six minutes'walkWestlromatatiollo 

Orldnal and Only lIuihlcr 01 .he 
HARRIS-CQRLISS EN C INE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

_1'Ianual. By J.W. HIli, M.E. PrlceS'.211. 
IIJIIl'fTION THIS PAPER. 

PATENTS. 
MESSRS. MUNN & CO .• In connection with the publi­

catlon o f  the SCIENTnnc AMERI(' AN. continue to ex-

SHOEING HORSES.-ABSTRACT OF A 
paper by Secretary Russell. of the Massachusetts State 
Board of Agriculture, gi.ving SOme valuable hints on the 
proper method of shoeing horses. Contained In SCIEN­

TIFIC AMERICAN SUPPLEMENT. No. 461. Price 10 cents. 
To be had at this office and from all newsdealers. 

Address JOHN A. ROEBLING'S SONS. Manufactur­
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveymg power long distances. 
Send for circular. 

DRAINAGE.-A SERIES OF VERY 
excellent directions for draining rail ways. roads, etc., 
by Mr. Charles Paine. Contained In SCIEN'rIFIC AMEI<I­
CAN SUPI'I.EMENT, No. 468. Price 10 cents. To be 
had at this office and from all newsdealers. 

EPPS , S 
CRATEFUL-COMFORTINC. 

COCOA 

For ROOFS OF ALL DESCRIPTIONS, .teeporflat, 
can be applied by ordinary workmen having no previouB 
experience. Send for Samples and Diustrated Pamph· 
let. Address 

W. H STEWART; 
74 Cortlandt Street. New York. 

IRON·FlBRE PAINT, for Rooll! and Faotoryand 
Farm Buildings. 

AERIAL NAVIGATION,.-DESCRIP-
tion and illustration of a new aeronautic machine, de-
ri1:':�n�r l5��;,r;��. �oia�rWrr�ltn�g��rain�\t�e 

S�I"i�: 
TIFIC AMICRICAN SUPPLEM"NT, No. 46,.. Price 10 
cents. To be had at this office and from all newsdealers 

Tbemost successfnll.uhrlcator 
for Loose Pulleys ill use. 

VAN DUZEN'S PA'l'ENT 
LOOSE PULLEY OILER. 
Highly recommended by those who 
have used them for the r,ast two 
�:::�f

P�:tr��l;����db
b;'V�V6� 

uCatalolnle No. 55;" Bent free. 
VAN DUZEN & TIFT, Cincinnati, O. 

�g:.ir:;�����:.
ements, and to act as Solicitors uf Patents ON SEW AG E DISPOSAL--BY PROF. 

In this line of business they have had forty <me years' H. RObinson . . Sewage disp08al on land. Sewage dls­
wptrience, and now have unequaled !aeiliUes for the posal by chemICal treatment. Sewage dispooal by dis­
preparatIOn of Patent Drawin�s, SpeCifications, and the charge into river or sea. Contained in SCIENTIFIC 
prosecution of Applications for Patents in the United J AMERICAN SUPPLEMENT, No. 407'. Price 10 cents. To 
States, Canada, and Foreign Countries. Messrs Munn & I be had at this office and from all newsdealers. 

r�rI:fr��rJ:l�t��ht;�:E£�;\f���;�:sfn!!{i�\�Ji I' RE S E RV· 0 IRS ��:�g
l�n

t���� speCIal care and promptness, on very 
A Eamfuhlet sent free of charge, on application, con- • 

tain nih ull. i,u:orm!'tion about Patents and how tq pro- The only absolutely water.tlght reservoirs for town. 
�ure t em . dlrectIons concernln� La�e.ls, CopyrIghts. and cities; also acid-proof reservoirs For description 
sl:���t�,

a��j:c�gP���';s��W:,1�s
o�nl����:n��, to:: send to T. NEW. 32 .John Street, New York. 

tents, etc. 
We also send. ff'ee of charge. a SynoPsIs of Foreign Pa­

tent Laws, showing the coot and method of securing 
patents in all the prinCipal c"untries of the world. 

DI1JNN & CO., Solicitor. of Patents, 
361 Broadw .. y, New York. 

BRANCH OFFICES.-No. 622 and Il24 F Street. Pa­
Oltlc BlIlldlng, near 7th Street, Wa.sblngton, D. C. 

EVOLUTION; THE LATEST AD-
vances olthe Doctrine of Evolution. By E. C. Cope and 
W. H. Ballou.-Present status of the theory. Mr. 
Darwin's views. Beginnings of structures and origin of 
��:!n:.da��;\:S�e£f
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PLEHENT, No. ��,.. Price 10 rent.. To be had at this 
office and from all newsdealers. 

Use the JENKINS STANDARD PACKING in the wore 
jOint you have. and if, after following directions, it is not 
what we claim, WE WILl. REFUND 'I'HE MONEY. 

Our t' Trade Mark" is' stamped on every sheet. None 
genuine unless so stamped. P""Send for Price List. ' 

J'E:N'�X:N'S ��OS •• 

71 John Street, N. Y. ,.9 Kilhy SU'eet, Boston. 
13 80. Fourth �tl'eet, Phila. 

THE IMPROVED 

Rider Hot Air PnmDin� En�ine 
For City or Oonntry Resideneps, 

Burns Coal. Wood. or Gas. Safe, Simple' 
Durable. 3,000 in use. Send for 

Illustrated Catalogue" A.' 

SAYER &: CO .. 31 Dey st, New York. 

MACHINERY AND EDUCATION.-A 
lecture by Dr. R. W. Raymond, pOinting out some Inter­
esting analogies between the evoluti >n illustrated In the 
���':f�p�e�%t;.�3�J��fa�I�� ��e 

th�I��:a
O£I�i':Jtd �gX 

thought, as modified by environment and education. 
Contained in SCIHNTIFIC AMERICAN SUPPLEMENT, No. 
Ii '4 Ii . Price 10 cents. To be had at this olllce and from 
all newsdealers. 

ELECTRIC CONVEYORS.-DESCRIP-
tion of two ingenious systems for the electric carriage 
�!i�:31l fnaclgfE

e:TI�}�s�:tt;�1�1� l��J���::;T,C��: 
464. Price IO cents. To be had at this office and from 
all newsdealers. 
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:'.':, 'CRUCIBLE S- TEEL ::',:,,;, " 
� F "  I.:!" rlR��I��E�Hfl lH,n. I' \�-@.L'. �-

LIGHTNING RODS.-DESCRIPTION OF 
f!c\��:rr,'!,n�r�:�:ls 

art',rtil
d 

d�YVi\'f�' "�.:l��t"li:ginY��: 
With 6 figures. Contained In SCmNTII!IC AMERICAN 
SUPPLI>:MENT. No.Ii'.l1i Price 1 0cents. To be had at 
thla olllce and from ail newsdealers. MICR"SCOPES Tele.cope., spectacle"B

. 
arom •• 

< • V . tq'B.. Th.rwwm.etet"s,. Plwto. 
9!:�1!.-".!ic -Outjlu . fOf' .Amateur8, Opera Glall§e8, cfr-. 
W. H. W ALlflSLEY & CO.SUCce880rs to R.& J. 

Beck. Philadelphia.. Illus. Price List free to any address. 

THE MANUFACTURE OF CRUCIBLE 
Cast Steel.-A paper read hefore the Steel and Iron 
}��t�tg��n��t�e�flh t.�bg;��ash\o��'if\'!':t��J' o�f 

c�� 
verting bar iron Into steel and then meltin It in clay 
pots to form Ingots of cast steel. Con· in SCIEN-
TIFIC AMEI!ICAN SUPPLEMENT, No. • Price 10 
cents. To be had at this office and from al newsdeulers. 

THE AMEnI�AN nLL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company ownl5 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 thE-refor. 

STEAM CATAMARAN MAY BAR-
rett.-Plans and specificationn of the catamaran May 
Harret!. a family cruising boat built for use 011 rivers 
and IItken. Construction of hulls, deck beams. main 
deck, upper works. engine and boiler. wheel. With 10 
figures. Cotanined in �ClENTIFIC AMERICAN SUPPLE­
MENT, No. 4,.'4. Price 10 cents. To be had at this 
Office and from all newsdealers. 
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INSTRUMENTS WM. '1'. COMSTOCK; 
6 A stor Place, 

• New York. 
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The Most Popular ScleDtilic Paper lu the World. 
OnlY $3.20 a Venr, incl lldin1l.J"ostal(e. Weekly 

:)2 Numbers a Year. 
This w i dely ch-clliated and splendidly Illustrated 

paper Is published weekly. Every number contains six­
teen pages of useful infOlmation and a large number of 
original engravings of new inventions and discoveries, 

represellting Engineering Works, Steam Machinery 
New In'l"entlons, Novelties In Mechanics, Manufactures, 
Chemlstry,1l:Iectrlclty Telegraphy. Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular TeBwme of the best scientifiC In· 
formation of the day; and It Is the aim of the publishers 
to )lresent It In an attractive form, avoiding as much as 
possible abstruse terms. To every Intelligent mind, 
this journal alfords a constant supply of Instructive 
reading. It Is promotive of knowledge and P�SR In 
every community where it circulates. 

Tel'ms of Suh8cl'lption.-One copy of the SOlEN. 
TIFIC AMERICAN will be sent for one year-02 numbl)l'8-
postage prepald. to any subscriber III the United States 
or Canada, on receipt of three dollar8 and twenty 
cent8 by the publishers; siX months, $1.60; threlt 
months, $1.00. 

CIu bs.-One extrn copy of the SCIENTIFIC AMERI­
CAN wlll be supplied gratis!OT everycl'Ub of jive BUb8erIbef'B 
at $3.20 each; additional copies at same proportionate 
rate. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad­
dress al l letters and make all orders, drafts, etc . , pay­
able to 

:::M:"O'NN &:; CO., 
361 Broadway New York. 

T�E 

Scientific American Supplement. 
This Is a separate and dIstinct publication from 

THIO SCIENTIFIO AMERICAN. but is uniform therewith 
in Bize, every number containing sixteen large pages. 
THE SClroNTIFIC AMERICAN SUPPLEMENT Is published -:�==���-============�== 
I 

weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 

--- all the principal departments of Science and the 
CORRESPO�DENCE BY MEANS OF I Useful Arts, embracing Biology, Geclogy, Mineralogy 
Pigeons.- IntellIgence of pigeons, breeds preferred . t 

arrangement of cotes organization of cotes food Natural HIStory Geography, Archlllology. Astronomy, 
coupling. rearinll and traimng. velOCity. with 7 li .. ures. Chemistry, ElectriCity, Light. Heat, Mechanical Engi. ���':������IE;J�:l8 �::,�:!�g, S¥�t�'h�N:i �gr� ne�rlng •

. 
S�eam and Rallwa� En�ineering, Mining, 

olllce and from all newsdealers. ShIp Bmldlllg, Marine Engllleerlllg, Photogruphy, 

Bibb's Celebrated Origln81 
EALTDtIORE 

FIlIIE-PLACE HEATERS, 
To warm upper and lower rooms. The handsomest, most economical 

Coal stoves in the world. 

B. C. BIBB & SON 
Foundry Of6ce and Salesrooms, 

89 and 41 Light Street, 
Baltimore, Md. 

IIAaBLElzED SLATE MANTELS. 
�SemlJor Circularll. 

THE CONVERSION OF HEAT INTO 
useful work .-A series Of Interesting lectures by WIll. 
Anderson, M. Inst. C.E., presenting the modern views 
connected with the conversion of heat Into useful 
:ri'::'l/tin1a;r,s

e 
o�w�������t pn�9ft�gri�� �o��clw.� 

tlon and vibratIon. III. Properties of gases and vapors. 
IV. '.I'ransfer o� the invisible molecular mf)tion of lieat, 
�e��t:n��:f��;k�o i�iI�:rt�� :��t:�¥�:�\n'�����! 
is prevented by the Siemens regenerator. rllhe principle 
further illustrated. Cowper stoves. The gun as 8, Con­
v�rter of hea�. VI. Heat en,pDes proper. llIustrated 
WIth 53 enllravIDgs. Contained III 8cIENTIFIC AMERICA N 
SU:PPLElIIENTS, Nos. 498. 499. lillO, �Ol, �O�, �03. 
PrIce 10 cents each. or 60 cents for the SerIes. To be 
had at this office and fromMI newsdealers. 

LOVEGROVE & CO, 
PIlILAllELP!IA, PA. 

Builders of ENGINES 

Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable ipformatlon pertaining to thesiland allied 
subjects Is givelJf'l11e wbole profusely illustrated with' 
engravings. 

The most impOf'tant Engineering WOTks, Mechanisms, 
and Manufactures at home and abroad are represented 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM. 
ERICAN 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. 

IUUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIO AMEIlICAN. 

'1'0 Jo'ol'e igll �"b8Cl'ibel'S.-Under the facilities of 
the Postal Union, the SCIENTIFIC AM"RlCAN Is now sent 
by post direct from New York, with regularity, to su.­
scribers in Great Britain, India. Australia, and all other 
British colonies; to France, Austria, Belgium, Germany. 
ltuBSla, and ail other European States; Japan. Hrazll, 
MexiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, g?l:l, for SCIENTIFIC AMERICAN, one year; $9, gold. 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This Includes postage, which we pay. Remit 
by postal or express money order. or draft to order of 

MUNN & CO., 361 Broadway, New York. 

4 to 60 Borse 
BOILERS. �.I!!�J!!� pr!t!'!�!: Power. Most reliable engine made. � ENEU JOHNSON & CO.l'! INK. Tenth and Lom: 

Reasonahlelprlces. bard Ste� PhiJa� and 47 Rose St� opp. Duane St" N. Y. 
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