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Inside PaKe. each Insertion - __ :Vi cents a line. Back POKe, each inSeI'llon ___ 81.00 a line. 
The Ori[inal Unvnlcanized Pactin[ TH�AM�nI�AND�LLT�L�rH�I£ ��. 

The above are charges per agate Ime-about e�ht 
words per line. This notice shows the width of the Ime, 
and Is set In agate type. Engravings may head adver­tisements at tlie same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office 8S early as Thursday morn­ing to appear in next Issue. 

CALLED THE STANDARn-��t�:�e;;:c!o�p���ICh 
Accept no packing as JENKINS PACKING unless 

stamped with our hTradeMark." 

J NKINS BROS 
l"t John Street, N. Y. 

E • lo� Milk !'Itreet. Boston. 3 I!!o. FOntlh St •• Philo. 

Send $1, for .am-
ft���:lh u��: 
����, S�::�� 
New York city, U. S.A. 

DEAF·MUTES.-AN INTERESTING PA· 

l:�h�e�J:i� \�fe the;.';,n��gg:,�::.t �tt?i
e
��r�� logs. Contained In SOHONTIFIO AMERICAN SUPPLE­

MENTNo. 48:i. Price 10 cents. To be had at tbls office and from all newsdealers. 

Mention thIs paper. 
EDUOA'l'ION OF THE AMERICAN 

'J'h&'STATUE of LIBERTY, NEW YORK. Citizen.-A lecture by I'rof. R. H. Thurston on the 
The great work of Bartholdi, the largest statue ever I tbeme: .. How may we best aid in tho.e.lJlighty social 
erected by maD, just inaugurated on Bedloe's Island. 1 moyements and tp.ose tremendous pohtlCal changes 
New Yorl< Harbor, fully deSCribed. 'l'he history of it.f I WhlCh mark the mll'hty prOllress of the"rac� to>yard. a 
inception, how the work was carried out! chronology ot I 

bette� and a more prosperous fu�ure? c?ntsl0ed 10 
the operatloll" and full engineerIng and populal details SCIENTIFIC AMERICAN St;':PLEMF.NT, No. :i J4. Price 
as to constructiOJi,-mode of erection, 8iz� thicknes& of 10 cents.. To be had at thiS Office and from all new8-
metal, etc. �'ully illustrated by drawings, sbowinf t.he dealers. 
;=:;o%��le�h!

b
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i
?rti��e��� ���:����� ----------------------construction. Contained In SCIENTIFIC AMERICAN R.E�:J:lSTGTOlST 

SUPPLEMENT, No. liM. Price 10 cents. To be had on 
���l��:�

ion,Orby mail,at this offiiceandfromaunews_
\ 
Standard Typewriter. ARTESIAN T h e  �emlngton 

WeIIs,Olland GasWeIlsdrilled T y p ewfl t e r  has 
by contract to any depth 'fromliO . stood test,and 
toSOOOfeet. WealsomanUt.a.cture we every 
and furnish eve bing required 
to drill and Port­able Horae 
Bteam . 
600ft. Send 
��Wellg",cavatorCo, New York. 

MICROSCOPES Telescopes, Spectacles,Barome. 
ter8, Tlwrmomete'l's, PhotfJ. 

g�1!.-'!:...ic o,dfits t.or Amateurs, Opera Gla88e8, .tc. 
W.H_W ALMSI,EY & CO.successorsto R.&J. Beck, PbiladelpbIs. Illue. PrIce List free to any address. 

COLD AS A C AUSE OF DEAFNESS.-A 
short but comprehensive paper by Dr. Theodore GrttDn, answedng. the. two Important questions: How can·the 
!��gr;, W�:�� �g�

d 
't':'�!'e".J e:?tie t�:;�;��g developed? Containe;{ iu ScIENTIFIC AMERICAN 8up· PLlUll>'NT. No. �O:i. PrIce 10 cents. To be bad at thIa 

Q1Ilce and from all newsdealers. 

I 
Mineral Lands Prospected 

I ArteSian Wells Bored. Su erior Stationary En­gine., specially adapted to EYectriC Light purposes. Built by P A. DIAMOND DRILL Co., Birdsboro, Pa. 

re­unbroken 
days C. O. absolutely 

tIoatis f a c t o r y  in every respect. 
FULL PARlIlICUJ.ARS UPoN ApPLICATION. 

Wyckoff, Seamans &. Benedict, 
339 BROADWAY, NEW YORK. 

NEW YORK. 
CHICAIlD, PHILADELPHIA, LI.Io •• 

Address JOHN A. ROEBLING'S SONS. Manufactur­er., Trenton, N. J., or 117 Liberty Street, New York. 
Wheels and Rope for conveymg power long distances. 

Send for circular. 

HISTORY OF THE ELECTRICAL ART 
In the TI. 8. Patent Office.-By C. J. Kintner. An inter­esting bistory of the growth of electrical science In this 
:�itl!n a:O'k�.\��SO?{h:'f..ete� &�c�or&�'P.li����J 
8CIE�TIFJC AMERICAN SUPPLEMENT No. :i44. Price 10 cents. To be bad at this office and from all news­
dealers. 

2to2SH.P. CHARTER'S 
GA�EN�lN�. 
a�rzf���

e
e�a::lJ:�n� my, and superior to all 

��c��f;�Cif1iv:�da��:: 
pulse at every Revolu­tion. 

CHICAGO AGENT: 
H. R. Latham, 

115 Monroe Street. 
NEW YORK AGENT. 

Zell Engineering Co., 112 Liberty Street. 

Williams & Orton Mfg. CD. 
P. O. Box 148. STERLING, ILL. 

BLOWPIPE-FLAME FURNACE.- A 

"!§ 

Samplesand Illustrated Pamphlet "steam Saving and Fire·ProoIMaterials" Free by MaiL GLUC OSE .. -BY W. H. BREWER, 
Ph.D.-Glucose, its chemical and trade-names. Produc-
��Dma:J3n�,n

8
1'ri�ts�0�r �t��:�s;�J�.sul��o��

c
�:::, Use as an f.!ulterant. Contained In SCIEN'l'IFTC AMEItI­

CAN SUPI'I.EMENT, No, :i:l7. PrIce 10 eents. To be 
had at tbis office and from all newsdealers. 

SHIELDS & BROWN MQ;nv!aduf'erIJ a'PId Sole Propri8tqrIl 0/ 
BRADL1l;y's 

.u',:,�����������::,!::;,��� of 8te. ..... 
.He ..... ""' .. '" PIPES. 

reezlng. 
Cold inthe World 

Seud for UJoatrated descriptive Circular, and name thiapaper. 
143 Worth Street, Jotew York. 

78 and 80 Lake Street, Chicago. 

CHLORINATION O�' GOLD ORES.-A 

�ro:in�ii� g�iJ �':t::-�:br.;·'tt'i,t�Wil.)!�� c'::��R�a� edGold Mining Co. COntained In SCIENTIFIC AMEItICAN 
SUPPLEMENT, No. r;4�. Price 10 cents. To be had at 
tbis office and from all newsdealers. 

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

catlon of the SCIENTIFIC AMERICAN, continue to u­
amine improvements, and to act 88 SoliCitors of Patents 
for Inventors. 

- � 

f In thi. line of business they have had !IYrlY-orle ye4r;s' 
�, and now have unequaled !aciliUu for tlie 
preparatlOn of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Me88rs Munn &: 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, anel � 
on Infringements of P"tents. All bu.lneM In� to 
them is none with special care and promptness, on very 
r ...... onable terms. 

A r,amPhlet sent free of cbarge, on application, con-
�Jr� ���l; iDd1�����n c't����n1:�et�.:�? ��y�Yg��: 
!l:�i��n&�\i�l:c�SP���e;,t'ft�n��so�ni��g�:t:n�, ��: tents, etc. 

'We also send, f.-too! charge, a SynopsIs of �'oreign Pa­
tent Laws, showing the coot and method of ""curing patents in �nhe principal countries of the world. 

lIItJNN &; (lO., SolleUon of Pa&eOU, 
361 Broadway, New York. 

BRANCH OJ'l'lCBS.-No. 622 and 6'14 F Street, Pa­
CIllo llulldlna. uear 7th Street, Wa.thInitoD, D. C, 

IC E-HOUS E AND REFRIGERATOR. 
Directions and Dimens·ons for construction, with one 
Illustration of cold house for preserving fruit from season to season. The air is kept dry and pure through­
out the year at a temperature of from :W to lltF. COn­tained In SCIENTIFIC AMERICAN SUPPLEMENT No. 110. 
Price 10 cents. To be had at this office and of all news. 
Genlers. 

Barnes' Pat I Foot if Hand Un.WIUr. 
:DII[.A.C:Ei:ZJ.VE� y. .:1.6. 

Contractors and Builders. CabinetMakers and 
����;::, i:te�Op�::r,�:�bYwu��"",,,-_:i'! ing outfits of these machines, bid U==-""f" lower and save more money than 
by any other means for doing their work. Sold on trial. Dlustrated Catalogue FREE. 

W. F. BARNES CD. I 
Rockford. 

$1 0 00 to $50 00 fl:hr�n"i'prt-
• • fttable bUSI­ness. MURic l.unte.·n8 Dlld View8 o f  popular sub­

jects. Catalogues on application. Part 1 Optical, 2 l\lathematicak 3 Meteorological,4 MagiC IJanterns, etc. 
L. MANA!"j!';E.88 Madl.on �treet, Chlcal(o, III. 

IMPROVED BLEACHING PROCESS.-
Description of a new process, partly mechanlc"l .nd partl,. ebeJnlcal, devised by Messrs. Matber and Thomp­
son. forbleachlng textile fabrics. With 3 engraVi�s. 
go3r.�I!: :'=��o te�!A('����::�':t

T
fro::; all newsdealers, 

Van Dllzen' .. Pat. Loo .. e Pul1ey Oller 

HA S Highest Indorsements, Enviable Reputation, 
Scien titlc Pedigree. 

A two years'test by conservative manufacturers of national reputa­
tion bas shown It to be the only per­fect, LubricatOT JOT Loose Pulwys In use. Prices very reasonable. Send 
for our H Catalogue Number 55." 
VAN DUZEN & TIFT, CinCinnati, O. 

SINKIN G M INE SH A F'rS.-DE-
scription of ;\Ir. Pretsch's'method of sinking mine shafts In watery earth hy means of freezing. WIth 2 engrav­
inJ[s. Contain�d in SCIENTIPIC' A MERICAN SUPPLEMENT No. :ia7. Price 10 cents. To be had at this office and from all newsdealer •• 

Bibb's C.elebrated Originlll 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and lower rooms. The handsomest, most economical Coal Stoves in the world. 

B. C_ BIBB.& SON 
Foundry Office and'" Salesroows, 

39 and '4-1 Light Street, 
Baltimore, Jld.. 

HAlmLEIZED SLATE MANTEI& 
rIir Send! or Oirculars. 

BA'BBISON CONVEYOR! 
Ha!:ffing Grain, Coal,Sand, Clay, Tan B�rk, Cinders, Ores, Seeds,&c. 
gti�,'M�.1 BORDEN, SELLECK & CO., {M':'�'}":'rs.l Chicago, ilL 

GAS ENGINES. 
Best I n principle, workmanship, and materials. . 
��g1%�a��t����to��';..ao���it� t,;'x al�:::�'f running It ceases. ,.,Imple, Safe. Economical, Durae.e. No exU'a inSUl"Rllce. Foursizes:l H. P.,1-9 H. P .. 1man power,and lIentaLEngine. 
These Engines aredP'=11O:'.¥A�aJ"�":,,for country U8e. 

ECONOMIC MOTOR CO., 
Offlce and Salearooma • • a. »1III� aT. loY. Y. 

© 1887 SCIENTIFIC AMERICAN, INC. 

95 MILK ST., BOSTON, MASS. 

This C ompany owns the Letters Patent 
granted to Alexander Graham Bell, :\larch 
7 th, 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. 

RADII OF CURVATURE GEOMETRI-
cally conSidered. Jly Prof. C. MacCord, Bc.D.-Explana­
tion of a new method of determining the radii of enrva­ture of many plane curves by very simple gral'hlc con­
struction, the proposed mode of operation bemg based 
upon the fUndamenta.l ideas of regarding a line as gen. erated by tbe motion of a point, the tangent as tne dl. 
�T�i� �1::}n

m
���:.t a�\t�'lJnl��.�n&'::arri'.:;Y\� SCIENTIFIC AMERICAN SUPPLEMENTS, Nos. :i37 and li38. Ten cents each. To be had at this offic" and 

from all newsdealers. 

PULLE'Y"S. 
Order from our .. Special List." 

THE JOHN T. NOYE MFG. 00., 
:UUFF.A.LC>. J.V. Y. 

OF 'l'HllI' 
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The Most Popular Seientltle Paper iu the World. 
Only 83.00 a IJ'�u�b'��:I.:.'\rI;':.��.aKe. Weekly. 

This widely ch'cnlnled and splendidly nJustrated 
paper Is publlslied weekly. Every number contains six. 
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manuf�lctures, 
Chemistry, J;;lectriclty Telegrapby,Pbotograpby, ArchI­
tecture, A gl"iculture, Horticultnre, Natural ITlstory, etc. 

All Classes of Ire.den lind In the SCIENTIFIC 
AMERICAN a popular Te.tlme of the best scientific In' 
#Mmstiu1J <Jfibe day;-and it i!I tbe aim of the pubillihers 
to present It In an attractive form, avoiding as mucb as 
pOSSible aostruse ttn-W!54 To CTVr;r Inflellitil:ont DliDd", 
this journal alfords a constant supply of instructive 
reading. It is promotive of knowledge aa!\ progress In 
every community where it circullttes .. 

Tet'ms of SuboCl·lptlou.-One copy of the SCIEN. 
TIFIC AMERICAN will be sent for onel/ear-52 numbers­
postage prepaid, to any subscriber lu the United States 
or Canada, on receipt of three dollRrs by tbe pub­
lishers; six months, $1.50; three months, $Loo. 

Clnbs.-One extra copy of tbe SCIENTIFIC AMERI­
CAN will be supplied gratlsjOTeveTjJcl'Uba! .1IveBUbsC1'lberb 
at $3.00 eacb; additional copies at same proportionate 
rate. 

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

J::v.:I:"C'NN &; CO., 
36/ Broadway, New York. 

T�E 

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

'I'HE SCIEI\�rIFiO AMERICAN, but Is uniform tht>rt>with 
in Size, every number containing sixteen large pages:� 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, ILnd Includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embracing Biology, GeclOIlY, Mineralogy, 
Natural History. Geography, Archmology. Astronomy� 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi­
neerIng, Steam and Railway Engineering, II1lnlng, 
Ship Building, Marine Engineering, PhQtograpby, 
Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illustrated wltb 
en gra vlngs. 

The most impot"iant Envi�rlnu WOTks, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

Price for the S llPPLICMENTfor the United States and 
Canada, $S.UO a year, or one copy of the SCIENTIFIC AM_ 
EItTCAN and one copy of the SUPPLEMENT, both maHed 
(or one year for $7.00. Address and remit by pOstaL 
order. express money order, or check. 

lllUNN & Co., 361 Broadway, N. Y., 
Publlsbers SCIENTIFIC AMEllICAN. 

To i'ol'eill"lI "'"bSCI'ibet'o.-Under the facilities of 
the Postal Union, the SCI E"TIFIC 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; to France, Austria, Belgtum, Germany, 
Russia, and all other Enropean States; Japan. lIrazii. 
Mexico, and all States of Central and South Am.rlca_ 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:l, for SOIENTIFIC AM ERICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN anil SUPPLEMENT for 
one year. This Includes pcstalle, which we pay. Remit 
by postal or express money order, or draft to order 01 

MUNN & CO .. 361 Broadway, New York. 

PRINTING INKS. 
fT'IIE .. Scientific American" is printed witb CRAS 
.1. ENEU JOHNSON & CO. '8 INK. Tenth and Lom 
bard SiS., Pbila., and 47 Rose St" pop. DIIane St" N. Y. 
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