
254 

Inside Paa:e, each insertion _ - • •  "3 cents a line 
Back Page; each in .. "rllon - - ··81.00 a lin". 

Th.. abov.. ar" cbar"es pe, a"ate ltoe- ·about eillbt 
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Victor :Bicycles! 
For pleasure. business. recrea

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

VIC'I'OR!!! ARE BEST t 
Sand for catalogue. 

Omman Wheel Co., Makers, 
Chic opee Falls, Maaa. 

PROPERTIES OF ALUMINUM.-BY A. E. Hunt. J. W. Langley, and C. M. HaIL Pnrlty of aluminum and processes of manufacture. Propertles with respect to s)!ecific gravity. Action of heat on alu. mlnum. CorrOdl�tIitY
l
mechanlcal properties, stren&h, 
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:�lt�CI��if!;� r:��]��'Wl���p�:��, N�: ".'iO. Price 10 cents. To be h"d at thIs office and from all newsdealers. 

COMPTOMETER 
ALL �.�I.Tp����F�� 

Solved rapidly and accurately 
�v:170 

t::r <;'����f�!: E n t i r e  r e Ii e f from mental 
strain. Adapted to "II com. 
mercial and SCientific compu
tations. Send for Circular. 

FELT&. TARRANT MFG. CO" 52·56 IIUnols St" Chicago. 

THE COPYING P AD.-HOW TO MAKE 
and how to use; with an eOjilraviolil. Practical directions 
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43... Price 10 cents. For sale at this office Rnd by all newsdealers in all parts of the country. 

NEW KODAKS 
" You press the button, 

we do the rest."-

Seven New 
Styles and 

S�es 
ALL LOADED WITH 

Transparent 
Films. 

For 8ale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

8tnd for Oatalogue. ROOHEBTEB, N. Y. 

THE VYRNWy AQUEDUCT TO LIVER-
1'0ul.-DescriptloD of the method adopted for carrying 
an iron Jdpe aqueduct across two rivers in connection 
�l!�t���:� �����fg�J fn

ateJl:���;·IC 'I��If�l:�lruf,� 
PLEMENT. No. '7 .• 9. PrIce 10 cents. To be had Ilt thls 
office and from 8.11 newsdealers. 

IATES ROCK & ORE BREAKER 
Capacity u p to 150 JUdi per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogue&. 
CATES IRON WORKS 

30 C So. ClInt�llr�AGo. 
215 FrankllnD��'st':!r,nN::"l;'rk. 

GYMNASTICS FOR GIRLS. -AN IN
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trations. Contained in SCIENTIFIC AMERICAN SUPPI,I'. 
IU"T, No. '7 lJ30 Price 10 cents. TO be had at this 
ollice and from all newsdealers. ------------------

»iI Chea p Do lt yourself.Clr-.- AI cular press $8. SIze 

P . t- for small newspa-
rJ.D m2'r:0g�8y. :ri�[ld 

. rules. �end two .tamps for CatalojUle to 
f..,tory • .  KEL,.,"Y &: CO., Meriden, (Jenu. 

N!!! YORK BELT.NC AND. PACKINC 02: 
H. CHEBVER, Treas. .6 PARK ROW, New York. 

OLDB�T and LARGE�T Manaf"acturenln the United States of 

For Mechanical PRrpoaea. 

BELTINe, 
Packing, and Hose. 

!'I{ F "- \ l 

en � 

Rubber Mats, Matting, and Stair Treads. 6 ;;;: �-.;:; 
Rnbber Pump Valves, Bicycle Tires, Tubinll', 'I'enllb SolinII" 

ltuboel' Cement, �rdbeGa .. keta, lliar,hrllll'ms. 
VULCANITE EMERY WHEEL!!!. 

nb r Rlnll's
R��e� tfh�et��g.':.,=�, '::�W:nd8, �toPple .. 

SALESROOM8 :-Phlladelphla, 308 Chestnut St.; Boston. 52 Summer St.; Chicago. 151 Lake St.; MlnneaJl<!I� 28 
South 2d St.; Cleveland, 176 Superior St. ; San �·rancisco. 17 Main St.; Detr Oit. 16-24 Woodward Ave.; St. Louis, 616 Locust S.. European Branch, Pickhuben 6 Hamburg (Frelhafengebiet) Germany. 

"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important IfJ'�g!eE.����ial Features greatly perfected The Most Durable in AlIllnment. 
All type cle�:n� �us����'fIsa�M�':r.s{ s�Ur��'the hands. 
The Smith PremlerTypewriter Co., Syracuse, N. Y., U. S.A. 

Send for Catalogue.. 

LEFFEL 'If �TER 
Tual,tU. WHEELS 

Machine-Molded Gearing. 
DRIVING PLANT FOR CABLE RAILWAYS 

Shafting, Pulleys, and Hangers. 
Mixer. and General OntlitforFertlllzer Work. 

N. B.-Special attention Riven to Heavy Gearing. 
Facilities for tbe heaviest class of work. 

[OCTOBER 18, 1B90. 

SYK.����t MHltA�lt I��� ��RKS 
VI B 211 RNS PROP" 

SOME AP PLICATIONS OF ELECTRIC 
TransmiBSlon.-A lecture by Frank J. Spragu� delivered In tbe Sibley College course, explamlng the vartouo methods of tran.mlttlng energy by electriCity and the 
operation and gllvernment of motors, and iev1ewing 
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TIFIO AMICBICAN SUPPLEMENT, Nos. '70", 70S, and "09. PrIce 10 cents each. To be bad at this Office and from all newsdealers. 

: ER ... FREIGHT L S GRAVES &oS f V� ' 1.1" r' e" 5: T 0 � S"" L )  

S AW 8 Wanted 50.000 Sawyers 8 AW S and  Lumbermen t o  

A send us their full address for a copy 0 f Em. A erson's tr"" Book of !!!A WS, new 1800 edi. tlon. We are first to Introduce NATURAL 
WGAS for beating and temperlnll IiIn .... WlthW wonderful elfect uPOn tmproving their Qual-

Ity and tonghness, enablinll us to reduce 
S I!rices.. Address EMERSON, SMITH S &: CO. (Ltd.), Beaver Falls. Pa. 

JENKINS BROS. VALVES I 
J ENK I NS BROS., 11 John St., N. Y.; 100 Milk St., Boston; 2t North 5th 8t .• Phila.: 5( Dearborn St .. Chicago. 

;1:" ONIY.PRI\CfIO\L$lj Robtlp_ole & Son Co., Baltimore, Md. ".I:' E: E 

Lt»\f�PRj e�D 

fWlTfR 
Catalogue free. Address Typewriter Department. 

I'CII'E MFG. CO., Boston, New York, Chicallo. 

CAR WHEELS. - A LECTURE BY 
Robert W. Bunt. de livered tn th e Sibley (Jollege course. 
A brlef resume of t he present condition of the manu· I THE 

PENNA. DIAMOND DRILL & MFG. CO. 
fl'�l!.'i��a:"S�flll":����ct:����1iu���J�xor,�:: BIltDSIlORO, PA., Builder:" of HI�h Claso 
'761 and '762. Price 10 cents each. To be hud at tbis Sleam Enllmes. Diamond DrillIng and General 
office and from all newsdealers. Machinery. Flour Mill Roils Ground and Grooved. 
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No �'Ire! No Steaml No ABhes! 
No Gauges! No Enllineer I A per· 
fectly safe Motor for all places .and purposes. COBt of operation about mu cent an hour to each indicated horse 
power. lror circulars. etc., address 

&M1IO_f'�' Charter Gas Engine Co. 
81.pllel". 8e/ot.. P. O. BOX., �terl\nll. Ill. 

COMPASSES: TO ADJUST AND RE-
adjust at ses.-An enumeration of tbe CRuses of error In 
ship's comp8S8es, with directIons for adlllsting .the In. 
stmments so as to counteract the trou tile. Contained 
In SOIENTIFIO AMERICAN ::;UPPLKMENT, No. '760. 
Price 10 cents. To be had at tbls office and from all 
new8dealerso 

______________________ _ 

� cientific �mericau 
ESTABLISHKO 1S48. 

The II... Pop1llar SeleDUDe Paper ID tile W ..... 

On I,. 13.00 a I:'M'�!.n.::�::�\r_:��.a&"e. Weekl:r. 

Till. wldel7 clrcnlated and splendidly Illustrated 
paper Is pnb Isbfd weekly. Every number con�lus sI%. 
teen P81!es of nsefnl Information and a large n\!.mber of 
original engravings of new Inventions Rnd discoveries, 
representing EnglneerinR Works, Steam Machinery, 
New Inventions. Novelties in Mecbanlcs, Manutuctures, 
Chemistry, l!:lectr1clty, Telegrapby. Pbotoln"8phy, Archl
tecture, Agriculture. HortiClJlture, Natural History, ete. 
Complete List of Patents each week. 

Term. of SlIbec,·lption.-()ne copy of the SCIEN. 
TIFIC AHESJCAN will be sent tor om ueaf'-f>2 numbers
postage prepald. to any subscr.ber III the United States, 
Canada or Mexico, on receipt of lll"re do. II r� by the 
publlsbers; six months, $1.50; three months, $1.00. 

C I n b •• -Speelal rates for several names, and to Poat 
AI asters. Write for partiCulars. 

Tbe safest _y to remlt is by P08tal Order. Draft, or 
hpre.s 1Ioney Order. Monoy carefully pluced iJllkle 
01 envelopes, secnrely sealed, and correctly addJ"eBSed 
seldom goes astray, but Is at the Bender's risk. Ad. 
dreBS all letters and make a.J orders, drafts, etc .. pay· 
able to 

�NN & CO., 
361 Broadway, New York. 
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Scientific American Supplement. 

S Cfentific B� C atalogue THE AMERI�AI DELL TBLBrH�IB ��. RECENTLY PVBI.ISHKD. 

This 18 & separate and distinct publicatIon from 
TBlI: SOIll:NTIFJO AMERICAN. bnt Is uniform therewith 
In Blze. every number containing sixteen larlle P81!es foil 
of enln"8v1ngs. many of whlcb are taken from foreIgn 
papers, and accompanied with translated descriptions. 
THll: SrUNTIJ'IC AAI <RICAN SUI'PL.M.NT is pnbllsbed 
weekly, and Include. a very wide ranlle 01 contents. It 
presents the most recent pap�rs by eminent writers In 
all tbe prlnalpal departments of SCience and the 
Useful Arts. embracing Biology. GeololO', Mineralogy, 
Natural History, Geo�rapby, Archlllology Astronomy, 
Cbemlstry, ElectriCity, Llllht. Heat, �Iechanical Engl. 
neerlng. Steam and Railway EnglneerllJK, �!lnlng, 
Ship Bnlldlng, lIIanne Enilineering, Photogruphy, 
TeCbDolo.r:l'. J(aullfBCturlnll' Ind\18tr18., SarlItar)' En. 
glneerlng, Agrlcnlture, Horticulture, Domestic Econo
my, BlographT, Medlclne, etc. Avast amIJllnt of fre.h 
and valuable information obtainable In no other pub. 
IIcatwn. 

The moat imponant .Ew.Jitlurifl{l Works. AI echanl.ms, 
and Manufactures at bome and abro&d are illustrated 
and described In the SupPLE.lnsT. Our new catalogue containing over 100 pages, Includ· 

Ing works on more tban fifty dllferent subjects. Will be 
mailed tree to any address on appllc"tlon. 

M UNN &: CO., Publlsbers SCientific American. 
361 Broadwn7, I'Oew York. 

PATENTS! 
MI!lSSIlS. MUNN & co., In connection with the publl. 

cation of tb.e SCIENTIFIC AMERICAN I continue to 9%
amine improvements, and to act 8S SOlicltors of Pateuts 
for In ventors. ' 
In this line of business they have had. JMtl/-mte I/Mn' 

_tie...,.. and now h",ve un,quaitd .f<Uli!itu. for the pteparaUoD of Patent DraWi�BI specfflcations, and the 
G��::�.����dO�. :n':f��g:::�g�oO:nrr���?tL�8��� i\PU��eg 
�gr ':i��::,t��!?8��ef::J»::,
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on Infrln"ements of Patents. All business intrusted to them 1s done with special care and promptness, on vel")' 
reasonable terms. . 

A pam&:let.seDt free of cbarlle, on application, con-
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��; :f;.; send.f,. .. of chara .. a Synollsls of Foreilln Pa
tlll't Law •• showinll tbe cost and method of 8I!Cl1rina patents In all the prinCipal countries of the world. 

BVNN ok CO., 80Uellor. of" Palen ... 
861 Broad .... aT, New Ybrk. 

BRANCH OFI!'lCBS.-No.62lI and � F S� 1'a
.... 1k1UdlDjr. near Tth Streot, WuIlIDatoD, D, 0. 

95 MILK ST I, BOSTON, MASS. 
This Company owns the Letters Patent 

granted to Alexander Gra.ham Bell, March 
7th, 1876, No. 174,465, and Janua.ry 30th, 
1877, No. 186,787. 

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 responsible for such 
unlawful use. a.nd all the consequencell 
thereof. and liable to suit tht'refor. 

The CHANDLER 
WATER MOTOR 
�s'!�es�eIl on Low and Stall 

Single, Duplex, Triple, and Quad. 
mple Automlttic PIS'rUN MO. 
TORS,adaptedto aU class .. oj WO""k. 

Send for Circulars. 
WM. H, LOCK, Buffalo, N. Y. 

FAMILY ICE MACHINE �y��all�����::,o� 
$10 to $l85. L. Dermlgny, 126 West 25tb St. New York. 

A
NEW C A TA L OC U

E VALUA��PAPER8 
ContBlned In SCIRNTIFIC AMERlOAN SUPPLBMENT, sent 
fru of cha,.� to any address. 

lnUNN &: CU., 361 Brondwa,., New York. 

THE PHONOGRAPH.-A DETAILED 
deecrtlltlon of tbe new ana improved form of the pho
nograph Just brougbt out by Edison. With 8 engrav· 
inIIe. Contained In SCI<XTJFlO !UlEBIOAN SUPPLE. 
MENT, No. 63:1. Price 10 cents. 1.'0 be bad at tbls office and from all neWSdealers. 

DRY AIR REFRIGERATING MACHINE. 
DeSCription of H&Il'll tmllroved horizOntal dry alr refrig. erator, desillned to d6llver about 10,000 cubic feet Of 
cold alr per Iiour, when runn1Qg at a speed of 100 revolu-
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s or�m,tn�:, :�
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e
K:l:� sbowlng plan and side elevation of the apparatrus. � 

diBgnl.riis illustrative of Its performance. Conu.lned In 
SCIICNTIFIC AH:IIRIOAN SUPPI,EMENT, No;�S�. PrlCQ 
10 cents. 1'0 be had » this office and from all newsdealers.. 

© 1890 SCIENTIFIC AMERICAN, INC. 

Price for the SUPPU:MBNT for the United States and 
Canada. $Ii.DO a year, or one copy of the SCIENTIFIC All. 
IliIUCAN and one copy 01 the SUPPLlI:M.NT, both mailed 
for One year for ro.OO. SIngle copies 10 cents. Addres. 
and remit by postal order, express money order, or check, 

MUNN &: Co., 361 BroadwaT. II. Y •• 

Publlsbers SC",!IITIJ'IO AMEIlICAN. 
• 

Building Edition. 
THlI: SOlBNTIFIO AMERICAN ARCHITBCTS' AND 

BUILDERS' EDITION Is issued monthly, $2.50 a year. 
Single copie •• 25 cents. Forty lurge quarto pages. eqU8l 
to about two hundred ordinary book pages ; formlng a 
larlle and splendid lllnlfnzin" of A rchilecIII"e, rich. 
ly adorned with elegant plates in colors. and with other 
line engravings: illustrating the most Interesting ex. 
amples of modern Archltectunol Constmctlon and 
allied subjects. . 

A special feature Is the presentation In each number 
of a variety of the latpst and best plans for prlnte _I. 
denees. city Ilnd country, IncludIng tbooe of very mod. 
erate cost as well as the more expensive. Drawings In 
perspective and 1n color are given. togetber with full 
Plano, Spec IIcations, Sheets of Datalls. Estimate., .. tc. 

The elegance and cheapness of this IlIIIIln11lcent work 
have won for It the Lnrll'e.t CII'cn la.lon of anT 
Archl<ecmral publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broad,vay, New York. 

PRINTING INKS. 
THB .. 8cientillc AmerlC8ll" !!p!'inted with CBAS. 

BIDU .10BN80N .. 00.'8 INK, 'l'eIIth and Lam. 
bar4 S_ .. Phlls...lIIId 17 RoM St.. OPP. DaaDe St., N. T • 
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