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The above are charges per agate hne-about eight words per line. 'rhis notice shows the width of the hne, 
and is set in agate type. Engravings may head adver­tisements at the same rate per agate 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. ----=--�----=----= �=--=�-= ==== JAlllES MEANS & co. enable the people of the 
U. S. to save hundreds of thousands of dollars' worth of 
shoe leather every yellr. If you think this too strong a 
statement, ask any man who has worn u pair of James 
Means' $4 Shoes, or James Means' $3 Shoes. Sold by 
leading retailers throughout the U. S. 

You cauuot a1Tord to do without them. 

�;JAMES MEANS' 
$3��Q$4 

SHOES. 
THE 

VERY 
BEST ""'iiiiIi1iI�!f!_IiI" MADE. 

Shoes from our celebrated factory are sold by the 
hest retailers throughout the United States, and we 
will place them easily within yonr reach in any State 
or Territory if you will send us a postal card, men­
tioning THE SCIENTIFIC AMERICAN. 

• JAMES MEANS & CO., 
41 l�illco]n �t., Boston ; Mass. 

ICE-HOUSE AND COLD ROmr.�BY R. 
G. Hatfield. \yith directions for construction. Four 
engravings Contained in SCIE:,,\�TFIC AMF.RI(,�X Sup­
I'LE'\lE�T, 1:9. Price �O cent8� 10 be had at thIS office 
��_�� !�Il��w8deal_�__ �_� _______ ._� 

J cituiific �mtritlltt. 
RUBBER BELTING, PACXIBG; HOSE, 

- AND ALL OTHER KINDS OF 
El. V::a::a:m� GOOD-S, 

--FOR--
In E C H A. N I C A. L and In A. N U F A. C T URI N G PUR P 0 S E S. 

The Larll'est and Most Extensive Manufacturers in America. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
Ne", York, Chicago, San Franeisco, Toronto. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full pmctical directions and specillcations for tile con­
strnction of the fastest and best kinds of Ice Yachts of 
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andarranltement of all the parts. Contained In SClEN­TiFiC AMERICAN SUPPLEMENT, No. 6�4.. Price 10 
cents. To be had at this o1llce and of all newsdealers. 

G<lor�e's Patent Improved Barrel Truc\[. No Store, 
��Pt��:'

ill
§Vr;do�fr���J�fa.�0�y�,itn'l�:'?�1to be with-

BA.LTIMORE NOVELTY WORK�, 

rFEBRUARY II, 1888. 

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

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 1 74,465, 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 
unla wful use, and all the consequences 
thereof, �nd liable to suit tlwrefor. 

OF THIll 

� dtntifi' �mtrican 

$ t 5 0 
Cash buy. Stat.e Right on best" Device for 
Groolning AuimnlK" ever invented. It 
n..e'per cWqs, is new, just out. Patented Feb. 
7,1888. Send 10 cents for COpy of pa.tent. 

_ Address, " B," Box 304. tSandusky, Ohio. 

443 North Street, Baltimore, Md. FOR lSSS. , 
The lIIost Popular Scientific Paper in the World. 

pETRIFIED WOOD. 
Cabinet Specimens, Paper Weights, 
Watch Charms, etc., made of silicified 
wood from Chalcedony Park, Arizona. 

\ Nature's incomparable handiwork in colorings, polished 
, with mirror IInish. Send for Circular and Price List. 

This wi dely ch'cnlnled and splendidly Illustrated 
paper is published weekly. Every number contains six. 
teen pages of useful information and a large number 01 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam 1\lnchinery 
New Inventions, Novelties in Mechanics, Manufactures. 
Cbemistry, �:Jectricity Telegmpby. Pliotography, Archi­
tecture, Agriculture, Horticulture. NaturaIITist.ory. etc. 

All Classes of Render. find in the SCIENTiFIC 
AMERICAN a popular Te,'lume el the best scientific in­
formation of the daYi and it is the aim of the pub!isher8 
to ))resent it in an attractive form, avoiding as �ch as 
possible abstruse terms. To every intelligent �mlnd, 
tbis journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community wh�re it Circulates. 

HO W TO }lAKE AN INCUBA TOR.-
Full directions, illust?ated witb 7 fil!ures. Also direc­
tions for operating the apparatus. Contained in 
SCHCNTIFIC AMERICaN SUPPI,EMENT. No. fil!l. Price 10 cents. To be had at this office and from all news 
dealers. 

H. �.JOHNS' 
�RS.BDE'S:rO"S1< 

C OVERINGSe. 
For Furnaces, Hot-Air Pipes, etc. 

FIRE-PROOF. NON-CONDUCTING. 
83% ofFnelSaved. Has no Odor. 

All of the heat is carried to points desired and 
not wasted in cellars and fiues. 

H. W. JOHNS M'F'G CO., 
87 MAIDEN LANE, NEW YORK. 

RAILS FOR STREET RAILROADS.­

:tfv�:�l:!e �f :on��K�i'�i �8 �:��:��l�gf���r��r�:it road rall�. Contained 1n Scn�NTIFIC AMERICAN Snp. 
PLEME:<T, NO. 499. Price 10 cents. To be had at this 
office and from all newsdealers. 

;tctdJ MPLETE. STEAM �R01 
�_-"-ONL SEVEN D tARS·� 
DEMAND THI PUMP J� OF YOUR OR WRITE .; DEALE.�. TO US FOR PRICE.�:J ; --- ""I � VAN DUZEN'S PATENT g: 
�� VAN DUZEN a TI FT.-: 
�., fj SOL E. MAKE.R5 i IL�J UNCINNATI, O�I 

PATENTS. 
MESSRS, MUNN & CO., in connection with the pul>li· 

catIon of the· SCIENTIFIC AMERICAN. continue to ex­
amine improvements. and to act as SOlicitors uf Patents 
for Inventors. ' 

in thIS line of busmess they have had forty-one yeaTS' 
experience. :md now nave unequaled facilities for the 
preparatwn of Patent Drawings, SpeCiticattOl!8, and the 
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fgr ���;itr�b!78�h:tCi�:�������i���:ri�::8a�gPJ�����: 
on Infringements oJ Patents. All business intrusted to 
them is done with �pecial care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application. con-
����nth!:li in&�������

n 
c�����nr�ieLt:b:�� 3��y����t�: 

Designs, Patents, Appeals, Rp.issues, Infringements, As .. 
s·lgnments, Rejected Cases, lIints on the Sale of Pa­
tents, etc. 

We also send • .freeof charge. a Synopsis of �'oreign Pa­
tent Laws, showing the co�t and method of securing pa.tents in all the principal countries of the lVorld, 

InIJNN k CO., Solicitor. of Paten'., 
361 Broadway, New York. # 

BRANC¥ OFFICES.-No. 62:l and 624 F Street, Pa­
oIfic Building, neBr 7tb St,re&t, WaabinjJtOn, D. C. 

Drake Company, Drake Block, St. Paul, Minn. Mention this paper. ��I!::�� HARRISON CONVEYOR! 
C Ha�:ning Brain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 

&�����.I BORDEN, SELLECK & CO.,{MJ!�}.':n.}Chicago, ilL 

PATENT nI�HT� r�n �ALB. 
APPARATUS FOR BUILDINO 

County Rights, $50. State Rights, �. 
See descriptive notice in SCI, AMERICAN, May 22.1886. 

Send for circulars. Ransome,402 Montgomery St., S,F',Cal. 

JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent engineer. Wifh:a 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. �9�. Price 10 cents. To be had at this 
office and from all newsdealers. ��-�-�-.- -----------

ALLE�� .. E: / CASTINGS FROM SP.ECIAL fRNS � ---==-ABl AND FINE GRAY IRON ALSO STEEL 

S· DEVLIN f, Q) � fiNE TINNING J� PAl'-----'. G1 
A "'I \,; flNISHINC "NtNG A. ��..,-( THOM lEHIGH AvE & AMC"'CAN 5T PHILA '-.�_"-�.� 

HYPNOTISM IN FRANCK-AN IN-
teresting review ot the present status vf this subject, by 
Max Dessoir. Contained InBcII�NTTFICAl'IIEltICA�S[T!,­
PLEMEN'l', No. 61 a. Price 10 cent.. To be had at this office and from all newsdealers. 

I BlIILl Jl)H.A:NU FABE.R'S SIBiRll.N LEJ!D PENCIL. 

USED AND RECOMMENDED by MEI�"ONIF.R, KAU�.­
BACH, VON PnOTY, GAB._",!\'lAX, and the most emI­

nent artista throughout the world. The 
Johann Faber Siberian Lead Pencils. 
None genuine unless stampedJ OHANN FABER. For sale 
by all atationera and dealera in Artists' Materiala. 

QUEEN & CO., PHILADELPHIA, 

_________ �G� e�n �er�a�I�A__'g '___ents forthe U. S. 

USEFUL BOOKS. 

PH 0 T O-E N GRAVING PROCESSES.-
Theu Washout" process. The swetled geiatine process 
Full details of each. Contained in !SCIENTIFIC AMEHI­
CAN SUPPLEMENT, No. ti1�. Price 10 cents. To be had 
at this office and from all newsdealers. 

ESTABLISHED HALF A CENTURY. 

1t'!1!!R'M'S 
SAFES 

UAVE MANY tl1'(D 
.� • PA1'E IMPROVEMEN1S 
NOT rOUND Itl MAKES OTHER •• \: 
THAT Will WELL RE:PAY AN 
LNVESTIGATION 
I3y ,Tt\OSEO��I�E TO SECVne 
THE BEST ,SAFE 

MARVINSAF£ co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

ELECTRIC CONVEYORS.-DESCRIP· 
tion of two ingenious systems for the electric carriage 

Manufacturers, Agriculturists, Chemists, Engineers, Me- I �t6s4:all)���\�gc�
srit:.n��;t�:�:1t�i �11���tit�!n:�d ;{.�� 

chanics, Builders, men of leisure, and profe�8ional all newsdealers. . 
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 mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects. has ref>ently been published for 
free Circulation at the office of this paper. Subjects 
classified with naines of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN & CO., 361 Broadway, New York. 

Sh f· d G 
. T t'l M h' I THOS WOOD&(JO a Img an earlng ex 1 e ac lnery, 22d.�nd Wood S.ts.: 

, ELEVATORS, ETC. 
,
Philadelphia, Pa • .  

© 1888 SCIENTIFIC AMERICAN, INC. 

Te"IDs of Snbocl'iption.-One copy of the SCIEN. 
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber ill the United State, 
or Canada, on receipt of three dollnl'lj byothe pub· 
lisbers; six montbs, $1.50; three months, $l.()(J._ 

Club8.-0ne extra copy of the SCIICKTIFIC Al\IERT; 
CAN wil be supplied gratis!orevery clubo! Jivesubscriberl 
at $3.00 each; additional copies at same proportionatt 
�te. 

The safest way to remit is by Postal Order. Draft, 01 
Express Money Order. Money carefully placed insidl 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad, 
dress all letters and make aU orders, dratts, etc., pay. 
able to 2v.!:"O'NN &; COo. 

361 Broadway, New York. 
T�E 

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

'.mil: SCIIGNTIFIC AMERICAN. but is unjform therewith 
In size, every number containing sixteen large pages. 
THE SCIENTIFIC Al\IERICAN SUPPLIGMICNT is p:ublisbed 
weekly, and include8 a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe prinolpal departments of Science and the 
Useful Arts, embracing Biology. Geclogy, Mineralogy 
Natural History, Geography, Archreology, Astronomy, 
Cbemistry, Electricity, Light. Heat, Mechanical Engi. 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
'.a.ecbnology, Mttnufacturing Industries, Sa.rjtary En .. 
gineering, Agriculture, Horticulture, DOIDr::aUa Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
an d valuable information pertaining to these and allied 
subjects is given, the whole profusely illuatrated with 
engravings. 

The most important Enryineering Warks, Mechanisms, 
and Manufactures at home and abro&d 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 tbe SCIENTIF[c AM­
EHICAN and one copy of tbe 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., 
Publisbers SCIENTIFlC AMEitICAN. 

To 1<'OI'eill"" S"bscl'ibel' •• -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!iuID, Germany, 
H.ussia. and all other European Statesj Japan. BrazU, and 
an States of Central and South America. ·Terms, when 
sent to foreign countries, Canadl! and MexiCO, excepted, 
$4 ,gol:l, for SCIENTIFIC AMERICAN, one year; $9, gold 
for botb ScIENTIFIC AMERICAN ani SUPPLEMENT for 
O'le year. This includes postage, which we pay. Remit 
hr Dostal or express money order. or draft to order of 

MUNN & CO .. 361 Broadway, New York, 

PRINTING INKS. 
T

HE "Scientific American" is printed with CHAS 
ENEU JOHNSON & CO.'S INK. Tenth andLom_ 

bard Sts •• Phila., and 47 Rose St1 opp, Duane St .. N. Y. 
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