
IO!llde PaU'e, c-s(-h ill!Oif"rtion .. � - ... ,.� ceotlil n Itoe 
Baek Page. each ill\llicr tion ........ - $1.00 a line. 

The aoove are charlles per tu!Ute IIne- ·about eilZht 
words per line. 'J.1his notice shows the width of the line, 
and is set in Rilate type. En�ravint!s may head adver­
tisements at the same rate per allate line. by measure· 
ment. as the letter press. Advertisements must be 
received fl.t publication oftlce fiS early as Thursday morn .. 
intrl to appear in next issue. 

..... �� - . ) t1fFEL8cESS£R fj{£Ut r NEW YORK. � -CO. n, 1 I.evel.. TransIts, Surveyors' � 
Compasses. Pocket and Prls- • 
matte Compasses, Hand Lev- ' :' 
els, Angle Mirrors, filanime... : tere. Pantographs, Eng

. 
Ineero' � �i 

SlIoe Rules, Leveling Rods. V 
. Poles, Chatns. etc. 

'-=-0--------' Catalogue on application. 

SCIENTIFIC AMERICAN SUPPLE-
MEN T. Any desired back number of the SCIEN TU'IC 
A .. ERICAN SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealers In all parts of 
the country. 

TH E COPYING P AD.-HOW TO MAKE 
and howto uHP; with anen�ravinJi!. Practical directions 
how to prepare the gelatine pad, and also t he anilineink. 
by which the copies are made: how toapply the written ���rai���� ��� iN��;I�
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43�. Price II cents. For sale at this office and b)' all newadealers in all parts of the country. 

Victor Bicycles I 
For pleasure, bU8iness. recrea .. 

tion, and for anything you 
could use a bicycle for. 

VICTORI-! ARE BEST! 
Send for catalo/;!ue. 

Omman Wbeel CO., Makers, 
Chicopee Falls, 111ass. 

THE PHONOGRAPH.-A DETAILED 
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Ing.. ('ontalned in SCUSTIFIC AMERICAN SUPPLE­
MENT, No. 63::. Price 10 Cents. '1'0 be had at tbls 
o1U.ce and from all newsd.ealers. 

NEW KODAKS 
" You press tile button, 

'we do the rest." 

Seven New 
Styles and 

Sius, 
ALL LOADED WITH 

Tranfiparent 
Films. 

For aale b )'  aU Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

Send JfIT Catalogue. lWUffES'l'ER, N. Y. 

PROPERTIES OF ALUMINUM.-BY 
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tained tn �CIE:,\TIFIC A�{ERICAN Sl.TPPLEMENT, No. 
7.}0. Price IU cents. To be had at this office and from 
all newsdealers. 

i titufifit �mtritau. 
After being on the Market Five Years 

The " A eM E" Still Leads! 
Sizes One, 'l'wo,'l'hl'ee,and Four Horse Power. Arran�ed for either NATUK�L GAS 

or Kerosene Oil fire. as ordered. No extra insurance requlredon account of the OIl tire. 
Seud for catalogue givinlC full partlculal"ll and prices. 

ROCHES1'ER MACHINE TOOL WORKS. Brown's Race. ROCHESTER, N. Y. 
ICE-HOUSE AND COLD ROOM.-BY R. i 
G. Hatfield. With directions for construction. Fonr , 
engravings. Contained In SCIE"TIFIC AlIIERICAN Sup.. , 
PLEMENT, �9. Prlce!O cents. 10 lJe had at this office 
lind of al1 newsdealers. 

.. Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important 
TlIT��

e
:"����ial Features greatly perfected 

The Most Durable In Alhmment. 
EaSIest Running and Most Silent. 

All t)'Jle cleaned in 10 seconds wit hout soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U· S.A. 

Send for Catalogue. . 

Catalogue free. Addre.s T)')IIIwrlter Department, 
POPE MFG. CO., Boston, New York. Chicago. 

llIACHINISTS' FINE TOOLS. 

STANDARD TOOL CO., ATHOL, MASS. 
Send Jcrr Catalogue and Pri« List. 

ANEW �;rALOCUE VALUABLE PAPERS 
Contained In SCIENTII!'IC AMERICAN SUPPLEMENT, sent 
,.."" 0i.1o/';� � �iJ!
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·Jlrond ... ay, New Yot'k. 

COMPTOMETER 
ALL �.�I.T���l�r�k 

Solved rapidly and accuratel)' 
��v��
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t
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E n t i r e  r e l i e f  from menIal 
strain. A dapted to an com­
merciR.I and scientific compu­
tations. Send for circul.lor. 

FELT &. TARRANT MFG. CO., 52·5� Ullnois St.!Chlcago. 

SOME ENGINEERING WORKS.-BY 
E. L. Corthell .  A brief deSCrlf,ttonof some of the great 
=rs':.T���t�����)�� 
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CANSUPPL"ME"T. NOS. 761 and 76:1. Price 10 cents 
each. To be had at this office and from all news­
dealers. 

2 to 40 H. P. The Motor of 19th century 
�;�. �'i.:f

s
� 1:: J::�"Jg �o

Olf::'� 
No �'ire! No Steam! No Ashes I 
No Gauiles! No En�ineer! A per­
Iectly safe Motor for all places and· 
purposes. Cost of opel'ation about otu 
cent an houl' to each indicated hoTBe 
power. iI'or Circulars, etc., address 

It.U.blll". Charter Gas Engine CO. 
P. O. BOll: 14S. 8tel'lInll". III. 

WORKING MODELS �r';;'hf:r.;'lmt!i�� 
or wood made to order by MASON & RAUCH. Oueee88ors 
to J. F. Werner. 47 & 4� Centre Street. New York. 

OTTO GAS ENGINES 
33.000 �OLD. 

Engines and Pumps Combined. 
Por COAL GAS 

or GASOLINE. 
SCHLEICHER, SCHUMM & CO. 

PHILADEI,PHI .... 
CHICAGO, NEW YORK. 

SOME AP PLICATIONS OF ELECTRIC 
Transmlsslon.�A lecture bY Frank J, Sprague, delivered 
ln the Blbler; cone�e course, explaining the variOu8 
�pe;��;n O�naa����r!r:!e�lle;'�g(o��c�;:8i
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TII!'IO A .. ERICAN SUPPLEM.;NT, Nos. '07, 7fJ�, and 7419. Prim; 10 cents each. To be bad at this office and 
from al1 newsdealers. 

� ��� DERFORATED �ETALS:'MINING SCREENS 
�'- r, ��1:::" reOAL'" ORE SEPARATORS, F\EVOLVING,"oSHAKING SCRHNS' 

�, ",' , I � .JIGS &STAMP BATTERIES M,,"'_ 'MILLING- MINING MA(HINERY�"o ,n, 

� \, ��.�., _�_:_I HARRINGTON & KING PERFORATING@.CHICAGO. 

� .. -� HARRISON CON:VEYOR! 
na!'aflng 6raln, Coal, Sand, Clay, Tan Bark, Cmders, Ores, Seeds,&c. 
���.I BORDEN, SELLECK & CO., {MJ!::,\.':.rs. I Chicago, IlL 

G-BAND PB.zz:m JENKINS STANDARD PACKINI! 
P I W>_ II 1"'''9 J�NKINSHItOl'O.,'I'1JohnSt .• N.Y.;l05MnkSt.. ar. �pos ton, 00. Boston.; 21 North 5th St .• PhiJa.; MDearbom St., Chicago 

Gates Cornish Rolls Pulverizer Th.:l:n. Pa:n.e1 81;00k. Sim
f!';; ,!lN�f:�:;t��g�t, .R:.':�eB8. IN WHITEWOOD, WALNUT, ETC •• 

frum the machine�. Manufacturnd by tbe original uSY8teme Bal'tlett." The b���� ��� ����������i�ri� 
leach

.. �Y�:hv�g tV:i� i��U�r::. AT,.�rgn�:'!; �;�ie��,r;���rgJ��;� 
MANUFACTURE AI.SO Into Europe and America that produces a perfectl)' 

Gates Rock and Ore Breakers sound cut board. 
Addres. for Catalollues HENRY T. BARTLETT, GATES IRON _WORKl'O. CABINET WOODS I MAHOGANY �O «;: ,",0. Clinton St .. (;ltlcaKo. and VENEERS. SA W MILLS, 210 �an��n

S�.�"N�':t��'r�
ass. 200 Le'Wis Street. NeW" York. 

--------� 

BARREL MA.{:HINERY. E. '" B. HOLMES HtTFP'ALO. N. Y. 
AL:o;O It.. roLL LIN E  OF WOOD WOltKING- llACHINERY. 

SEWING MACHINE MOTOR FOR AMA-
teurs.-By C. D. Parkhurst. Description of a very sim­
ple and effective motor, with luminuted armature, of 
8uftlcient power to actuate 8 sewing machine. With 11 
engravinlls. Contained in SCU�;":TI},IC AMERICAN 
SLJPPL>:MENT, No. 7�9. Price 10 cent.. '1'0 be had at 
this office and Irom all newsdealers. 

PATENTS! 
ca¥i�gso�si�Us�fj:�TfF�C iR���w����nc��i\lnthee &,u��: 
amine improvements, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had Jonll-oJU lItal'B' 
.'.r:peTience. and now have lmeqwded facilities for the preparation of Patent ()rawinlls, Specifications, and the 
§���:,���
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Co. also attend to the preparation of Caveats, Copyrights 
for BOOKS, Labels, Reissues, ASl!!1gnments, and Reports 
on InfrinJ.!ements of Patents. All busines8 intrusted to 
them is done with speCtal care and promptness, on very 
reasonable terms. 

A. pamphlet sent free of chan!e, on application, con .. 
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tents, etc. 
We also send. !Tee o! chaTge. a Synopsis of Foreilm Pa­

teJlt Laws. showing the cost and method of &ecurina­
patents In al1 the prinCipal countries of the world. 

THE AMERI�AN DELL TELEPH�BB ��. 
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, 1b6,787. 

The transmission of Speech by all known 
forws 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 responsihle for such 
unlawful use. and all the consequence" I 
thereof. and liable to suit tht'refor. 

KEEP COOL!! 
CLARK'S I 

Light - Running Ventilating 
F..a..1VIiiI. 

Adapted for Ventilating and Dry­
ing of every description. 

Catalollue free. 
GEO. P. CLARK, 

BOll: L, Wlndoor Locka. Conn. 
_������I�IIrII�'.:A�lleDt, 7UB'way, New York. 

AIENTS make 50 Der cent. profit on m)' Corsets, . Belts, Brut;hes. Curlers, and novelties. 
Samples free. Write now. Dr. Bridgman. 8'13 B'way, N. Y. 

IDEAL MUSICAL BOX 
I� f��"'':�.!:':e�::t
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(or the l'u)'lor. AllY l1ulnbe .. of lunes enu be ob­
tained for it. The Largest Stock of Musical Boxes In 
America. Send 4 cent stamp for Illustrated Catalogue. 
JACOT •. SON 80U BROADWAY, altt , .NEW YORK. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BlllDSIlORO, PA .. Builders of HIRh Class 
Steam Engines. Diamond Drilling and General 
Machiner)'. Flour Mill Rolls Ground and Grooved. 

THE MODERN ICE YACHT. - BY 

�'iY'p!;ltg!hl�.::r;,s�� 
v
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strllctlon of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. lIIustrated with en­
gravings drawn to scale, showing the form, pOSition, 
and arrangement of al1 the parts. Contained In ScIEN­
TIFIC AMERICAN SUPPLEMENT. No. 6·.!4. Price 10 
cents. To be had at this office and of all newsdealen. 

DUNN ..., ()O., Sollci'or. of' Palen'., 
361 Bra.adway. New York. 

BRANOO O�'FICE8.-No. 622 and 624 F Street, Pa-
0I1k! J\ulldlnlC, near 7th Street. WlI8hlDjltOn, D, C. CUTLER DESK BEST IN THE WORLD. 

A.CUTLER & SON, 
• BUFFALO N Y . U S A  

© 1890 SCIENTIFIC AMERICAN, INC. 

fOCTOBER 25, 18<)0. 

SY�A���t M�llt��lt I��� W��KS 
W E !3 U RNS PROP�· 

VELOCITY OF ICE BOATS. A COLLEC-
tion of Interesting letters to the editor oithe SCIENTIFIC *,�:.:t�ti�:''b�� ���.�'l,� Oft 

t
r: �I:�dt����

e �"A.' �"ti 
faster than the wind whioh pI"9pels them. lIIuBtrat'" 
'WIth 10 explanatory diagram •• Contained In SCIENTIFIQ 
AMERICAN SUPPLEMENT, No. �14. Price 10 cents. To lie had at this ollice and fromall neWBdealer .. 

ScfentifiC 8� Catalogue 
RECENTLY PVD L1I-!H 1m. 
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mailed tree to any address on application. 
MUlIN.., VU., Publishers Scientific American, 

:lut Dl"OadwR�. New yo,·k. 

J cientific �mtrican 
E!!iTABLIl!IHl!.D 1!'!48. 

Popular SdeDtltle Paper lu the World. 

Onl)' 83.UU a Yea.', Inch.dlnK Postaae, Weekly. 
�� Numbe r .. a Year. 

ThiN wldel� cll'culated and splendldl)' 1I1ustrated 
paper Is pub iSt.fd weekI),; Every number contains olll:­
teen pajZes of useful infotmation and a Jarlle number of 
urildnal engravings of new inventioDS and discoveries. 
representing Engineering Works, Steam Macbinery, 
New [nventions. Novelties iD Mechan1C8, Manufuctures. 
('bemlstr),. J.:lectricit)', Telegrapby. Pbotograpb), Arcbl­
t .. cture, A grtculture. Horticulture, Natural History. etc. 
Complete List of Patents each week; 

T.r .... or Suh.m·lptlon.-One copy of the ScIEN­
TIFIC AMERICAN will be sent for one _,,-62 numbers­
postage prepaid. to an), subscriber III the United Stat""' 
Canada or Mexloo, on receipt of tI ... "e dollnt'. b), the 
publlsbers; aix montts. aI.50; three months, '1.00. 

VI ..... -Speclal rates for several names, and to Post 
M asters. Write for partIculars. 

The safest wa)' to .. mit Is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inSide 
of envelopes, securely pealed. and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad .. 
dresa ali letters and make all orders, drafts. etc., pa)'. 
.ble to 

J)..;,t't:rNN &; CO_. 
361 Broadway, New York. 
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Scientific American Supplement. 
This 18 & separate and dlotlnct publication from 

THE SCIICNTIFIO A.MERICAN. but Is unllorm therewltb 
In Size, every number containing sixteen large pages fu 11 
of enl{I1lvlnlCs. many of which are taken from foreign 
papera. and accompanied with translated descriptions. 
THE SCIENTIFIC AM ERICAN SUPPLEMENT Is published 
weekly, .. nd Include> Il very wide range of contents. U 
presents the most recent papprs b)' eminent writers In 
all the prinCipal departments of Science and the 
Useful Arts. embracing BIOlogy. GooIOlO'. MlneraI9g),. 
Natural Histor),. Geo�rapb)', Archlllology. Astronom),. 
Cbemlatry. Electrl�lt)', Light. Heat, �Iechanical Er.gl­
nee<ln" Steam and Railway EnglneerlnK. llinlnlC. 
Ship Building, Marine En,ineering. Photograph)', 
Tecbnolog)" Manufacturing Industr1es, Sanl�)' En­
lineering, Agriculture. Horticulture. Domestic Econo­
my, Biography, Medicine,etc. A vast amuunt of fresb 
and valuable Information obtainable in no other pub. 
llcatlon. 

The moBt impvnant EnginterltJ,fl WlWkB, II echnnloma. 
and Manufactures at home nnd ab!o&d are illustrated 
and described In the SUPPLElIE"T. 

Price for the SUPl'L>;MJlNT for the United States and 
Canada,l5.UU a )'ear. or one cop), of the SCIEN1'IFIC AIII­
J:UICAN and one copy 01 the SUPPLEMH:NT, both maned 
tor one year for '7,00. Single copies 10 cents. Address 
and remit by pUstal order. expres� money order, or check. 

llIVNN'" (;0., :161 Broadway. N. Y .. 
PubliBbers SClENTll'lCl AMEHICAN. 

• 

Building Edition. 
THE SCIENTIFIC AM ERICAN ARCHITECTS' AND 

BUILDERS' ED ITION Is Issued monthl),. '2.50 a year. 
Single copl",. 25 cents. �'orty large quarlo pages, equal 
to about two hundred ordlnar)' book P8llea; forming a 
lal'lle and splendid lllaK"zine of A,·ehileell ... ", rlch­
I), adorned with elegant piau. in colars. and wltb other 
line engravings; UJustrattng the lnost Interesting ex­
amples of mudern Arch.itectur-ul Construction and 
allied subject •. 

A. special featUre Is the presentation In each number 
of a variety of the Jatpst and best plana for private resi­
denoes. city acd country. Including thOtie ot very mod­
erate cost 88 weH as the mOTe expensive. Drawtngs tn 
perspective and In color are given. togetber with full 
Plana, Speci Doodons, SheeUi of Details, Estimates, t:!tc. 

The elegance and cheapness of this lDajtnlficent work 
have won tor It tbe l.urgeRt Ch'culallon of any 
Archl<ecmral publication In the world. Sold b)' all 
newldealera. '2.50 a yea!. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
THE .. Selenrifie American" i. printed with CBA.8. 

BNBU JOHNSON &; CO. 'S INK, Tenth and Lom­
bard Sts •• Phila..lUld t7 ROle 8t,. app. DUQe 8t,. N. \". 
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