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)ll(i)v erii.9 ements. 
Inside IS,ure. f'aeb inserrioD • - - ":!) cents a line. 
Uack I-Rae, encb imterrioD - - - 81.00 n line. 

The above are char�es per alZate lIne- -about eilZht 
words per line. 1.1his notice shows the width of the line, 
and is set in RlZate type. EnJ!raving"s may head adver. 
tisements at the same rate per RJ;rate 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 iSBue. 

THE TEACHING OF SCIENCE.-
Report of the British AssOCla tiOD Committee appointed 
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SCIE:\"TrFlc AMERICA� SUPPLEME\"T. NOB. '34 and 7:1.'). P.lce ten cents each. To be had atthis ollice and 
from all newsdealers. 

"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
All the Essential Features greatly perfected 

The Most Durable in Alignment. 
EaSiest Running and Most Silent. 

All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier TYDewriter Co., Syracuse, N. Y., U. S,A. 

Send f or Catalogue. 

Victor Eioyoles! 
For pleasure, business. recrea

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

VIC'I'ORS ARE BEST 1 

Send for catalogue. 

Ovprman Whe�l CO" Makers] 
Chicopee Falls, lliass. 

G-B.A.ND PB.::I:ZE 
Paris Exposition, lSS9. 

Thi.n. Pan.e1 Stock.. 
IN WHITEWOOD, WALNUT, ETC., 

Manufacturfld by the original "�Y8teme Bartlett." 
received the H ij.!hest Award and only" Grand Prize" 
given to this industry. The only "�ysteme" introduced 
into Europe and America that produces a perfectly 
sound cut bnard. 

HENRY T. BARTLETT, 
CAB1:-iET WO(JDS I MAHOGANY 

and V E N EE itS, SA W MILLS, 
200 Le-wis Street. Ne-w York. 

COMPTOMETER 
(TRADE MAlUC.) 

ALL ARITHMETICAL 
, , , , PROBLEMS 

Solved rapidly and accurately 
by usinJ;! the COMPTOMETER. 
Saves 40 per cent. of time. 
E n t i r e  r e l i e f  from mental 
strain. Adapted to all com
mercial and scientifiC compu
tations. Send for circular. 

fELT & TARRANT MFG, CO" 52-56 Illinois St,] Chicago, 

PROPERTIES OF ALUMINUM.-BY 
A. E. Hunt, J. W. Langley. and 0. M. Hall. Purity of 
aluminum and processes of manufacture. Properties 
with respect to specifiC gravity. Action of heat on alu
minum. Corroditaility, mechanical properties. strena;th, 
r�&��cti.iit�C[��ailt�\�l .x\��RI���i��Wp��1;;1<;�VT, Ng: 7 :)0. Price 111 cents. To be had at this office and from 
all newsdealers. 

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

cation of the SCIENTIFIC A MERICAN. continue to ex
amine i rnprovements, and to act as Solicitors of Pateuts 
for 1n ventors. 

In this line of business they have had fortY-Dne years' 
�xperience. and now have 'u1Uqualed facilities for the 
preparation of Patent urawing's, Specifications, and the 
Rr��:�.
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on Infrinl!ements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charlIe, on application. con
taininJ[, full information abou t Patents and how to pr().. 
cure them i directions concerning Labels. Copyri2hts, 
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tents. etc. 
We also send. free oj charge. a Synopsis of Forehirn Pa. 

tent I�aws. showinJ;! the cost and method of becuring 
patents in all the prinCipal countries of the world. lUUNN &; CO., Solicitor. or Paten'., 

361 Broadway. New York. 
BRANCR O�·FICE8.-No.622 and 624 F Street, Pa

cllle Building, Del\l' 7th Street, Washington, D. C. 

Ititutifit )tutritau. 
$ 8 5 \.o�e\\ Diamond Safety $ 8 5 
Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run

ning parts, including Pedals. Suspension Saddle. Finest material 
money can buy. ��iniBhed in enamel and nickel. 

, Strictly high grade in every particular, No better machine made at any price, 
BICYCLE CATALOGUE FREE. 

JOHN p, LOVELL ARMS CO" 147 Washington Street, BOSTON, MASS. 

CUTLER DESK BEST IN THE WORL.D. 
A.CUTLER & SON, 

• 8UFFALO. N.Y. U .S A. 

BASE BALL. - A DESCRIPTION OF 
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the field and 7 illustrations of players. Contained in SCI
E:-.;TIFrC AMlW.ICAN SUPPLEM .. :NT, No. fU.3. Price 
10 cents. To be had at this office and from at! neWs· 
dealers. 

The Montauk 
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For full deSCription, send to 

G-. G-ENNEB.T, 
56 East 10th Street, New York. 

ALLE� L� C�STlNGS FROM SP�CIAL fRNS � ' -==--1\ Q AND FINE. GRAY IRON ALSO STEEL 

�. nNE TINNING Jp;p:=.: p/l1T 
I P.S DE.VlIN '" FINISHING. ANNING 

.] THoM lEHIGH AVE /I< A"'ERICAN ST PHllA �� 
CASTINGS. - A DESC RIPTION BY 
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illustrating t�e HpparatuB. ContHined in SCJENTiFIC 
AMERICAN SUPPLEMENT. No. 753. Price 10 cents. 
To be had at this o1l!ce and from all newsdealers. 

h THE" ONLY· PR1\CTlo\L$15 
L'@V�PRie!D 

JPIVRITfR 
Catalogue free. Address Typewriter Department. 

P01'E [UFG. CO., Boston, New York, Chicag'o. 

THE GREAT IMPROVEll'IENT IN 

ROOFING 
We are now ready to supply the product of entire· 

ly new machinery and processes just completed, by 
aid of which we not only have greatly improved 
the strength and durability of our well-known 
ASH";"'·I'(),.. IlUnFHiG. but have also secured 
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d as the most desirable Rooting 

The important features of our recent Improve
ments. for which patents have been al owed and 
others applied for in this Country and in Europe, 
are described in our new circular, Which, with sam
ples. will be sent free by mall. 

Our A sbestoB Rooflng is now in use upon Fac
torirs, E'uundries. Cotwn Gins, Chemical \Vorks, 
Railroad Bridges, Cars, Steamboat Decks, etc., in 
all parts of the world. 
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It is adapte d for steep or flat roofs In all climates, 
and can bereadtly applied by un Bkllled workmen. 

IllrThereare inferior imitations of our Asbestos 
ROOfing. Purchasers are cautioned. 

Exclusive sale of our IMPROVED ASBESTOS 
ROoFING will be given tu reliable dealers in im. 
portant towns where we have not already made 
arrangements. 

H. W. JOHNS MANUFACTURING CO. 
SOLE MANUFA{'TUHEHS OF 

H. W.Jo hns' Fke ond WaterProo( A Mbestos 
Sbeathing, Building F .. lt, etc. Asbestos 

Boller Coverings, Sleam Pac kings, 
Fire-P,'oof Pain's, etc. 

Samples aM Descriptive Price Ltst Free by Mail. 

87 Maiden Lane, New York. 
CHICAGO. PHlLADELPllIA. BOSTON. 

JENKINS STANDARD PACKING I 
JEN IHN1' BIU',.. .. il John St., N. Y.; 105 Milk St •• 

Boston.; 21 North 5th St., Phila.; 5!1 Dearborn St. , Chicago 

After being on the Market Five Years 

The "A eM E" Still Leads! 
Sizes One. Two. Three. and Four Horse Power. ArraD�ed for either NATURAL GAS 

or Kerosene Oil fi
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��::::'!�?s.:;;�!�l. T:;:t ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, Y. 

HARRISON CONVEYOR! 
Ha!':ffing Grain, Coal, Sand, Clay, TaR B�rk, Cinders, Ores, Seeds,&c. 
&i��.1 BORDEN, SELLECK & CO" !M .. ��'\":'rsJChicago, IlL 

ALUMINUM BRONZE AND BRASS 
as a suitable material for Propellers. -A pnper by 
Eugene H. Cowles, discussing the various materials that 
have been used in the construction of prupeller wheels, 
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t-iCIENTIFIC AMEltICAN SUPPLEMENT, No. ,. 4!'i. Price 
10 cents. To be had at this Office an" from all news
dealers. 

NEW KODAKS 
" You press the button, 

1t!e tiD the "'5t.'� 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

Send for Ca talogue. ROCHESTER, N. 1". 

THE AMERl�AN �EU TELEPR�NE ��. 
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. 186,787. 

The transmission of Speech by alUwowD 
forws of Electric Speaking �lephoDel in
fringes the right secnred to tlus Company 
by the above patents, and renders each 
individual user of telephonesllot furnish
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceb 
thereof. and liable to suit therefor. 

TO INVE'NTORS 
AND MANUFACTURERS 
59th Graod National Industrial Exposition 

-OF THE-
American Institute of the City of New York 

Will Open Oct. Istand close Nov. 29, 1890. 
Intending exhibitors must make early application to 
8ecure proper space and clasl'lification. For blanks and 
other in forma.tion address GENERAL SUPERINTENDENT 
American Institute,lI3 West 38th St. , New York City. 

ALUMINUM. AN INTERESTING DE-
scription of the vurions methods 0 f mannfacturlng this 
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SCIE"TIFIC AMERICAN SUPPLEMENT, No. 7.,)3. Price 
10 cents. To be had at Uiis o1l!ce aad from lUI newIdealers. 

�toWH.P. TbP MOTOR of 19th CENTURY. 
Can be used Any Place. to do ..11111 TV'ork. and by Any thte. No Boiler! 

No Ii�ire! No Steam! No Ashes! 
No Gauges! No En2ineer! A per ... 
fecUy safe Moto� for all plac�. and 
purposes. Cost of operation about one 
cent tIn hour to each indicated horsl 
pOlve'r. For Circulars, etc., address 

.• e.o •• ,. a.lI.biU'1, Charter Gas Engine Co, 
81 •• 1101", SaI •• y. P. o. Box 148. Sterllnll', Ill. 

,"' t< ' �� "  eOAL>NoORE SEPP<RATORS, REVOLVINGANOSHAKING SCRHNS 
�- -��.�� PcERFORATED �ETALS1oMINING SCREEN�, 

. � - , "., ':'JIGS&STAMPBATTERIES'"""""'"FMILLlNG�MININGMAlHINERY;',,",,m' 
� , �_,�", �'_' HARRINGTON & KING PERFORATING € ,CHICAGO. 

NEW YORK: OFFICE, � PEARL STREET. 

© 1890 SCIENTIFIC AMERICAN, INC. 

[SEPTEMBER 27, 1890. 

SY�A���t MAllt��lt I��� W��KS 
W B BU RNS PROpT" 

THE PHONOGRAPH.-A DETAILED 
description of the new ana improved form of the pho
nograph just brougbt ont by Ediso n. With 8 engrav
Inge. Contatned 10 ScI "'TJl!'IO AMERIOAN SUPPLE
MENT, No. ti3!:. Price 10 cents. 1.'0 be had at tbis 
ofliceandfromall newsdealers. 

Our Adjustable Stocks and Dies 
are universally acknowledged to be the 

�E&T1 
We also make all our Tools 

on the same prinCiple. of the BEST MATERIAL 

and WOltKMANSHIl', and always with a view 
of time and labor savinII' in theil' nse. 

J Citutific �mtricau 
£STABLJSHED IS46. 

The lIIost Popular Seleotlfte Paper in the World. 
Only 83.UU a Y.nr,lnclndl nll' Postage. WeeklJ'. 

;)� Numbers n Year. 

ThIs widell' cll'oulnted and splendidly tllustrated 
paper Is pUb ist.r-d weekly. Every number contains six
teen pages of useful infOImatlon and a large number of 
original engraVings of new inventions Hnd discoveries. 
representing Engineering Works, Steam �1 �lChinery, 
New Inventions. Novelties in Mecbanlcs, Manufactures, 
('hemistry,lClectricity, Te egrapby. Photography, Archi
tecture. Agriculture. Horticulture. Natura) History, etc. 
Complete List of Patents each week. . 
Trrlll8 of Subscl·lplio n.-One copy of tha SCIEN· 

TIFTC A\lERICAN will be sent for one Jjear-52 numbers
postage prepaid. to any subscriber iu the United States, 
Canada or Mexico, on receipt of tlll't-e dulllll· ... by the 

publisners; six montts. $L50; three months, $1.00. 
Clu()IIf.-Special rates for sever.al nameR. and to Post 

Masters. W rite for particulars. 
The safest way to remit is by Postal Order. Draft, or 

Express Money Order. Monl�y carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and malle all orders, drafts, etc., pay· 
able to 

�UNN &; COo. 
361 Broadway, New York. 

• 
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Scientific American Supplement. 
This Is a separate and distinct pnbltcatlon from 

Tn¥: SCI ES'.rIFIC AMERICAN. but is uniform therewith 
In Bize, every number containing sixteen larliife pages full 
of engravings. many of which are taken from foreign 
papers. and accompanied with translated descriptions. 
THE Sf'Itr.KTIFIC AI'IIl£RICAN SUI'PLICMICNT Is published 
weekly, and includes a very wide rll.nJ;!e of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embraCing Biology. Geclogy, Mineralogy, 
Natural History Geo�raphYI A rchreology. Astronomy, 
Cbelllistry, ElectriCity, Light. Heat, :\1 echanical Engi
neerlnll. Steam and Railway Engineering, :llining, 
S1ilp Building. Mal'ine Engineering, Photography, 
TecbnoJogy. Manufacturing Industries. Sanitary En. 
gineering. Agriculture, Horticulture, DomestIC Econo
my. Biography. Medicine, etC. A vast amuunt of fresh 
and valuable information obtainable in no other pub
licatlon .  

T ho  mo st  important EnQineering Works, �Iechanlonos, 
and Manufactures at home and abl'o&d arp. Illustrated 
and.described in tbe SUPPI.EMIllXT. 

Price for the Sl"PPLEMENT for the United States and 
Canada. $5.110 a year, or one copy of the SCIENTIFfC AM
EHICAN and one copy of the SUI'PLEMICNT, buth mailed 
(or one year for $7JXt Single copies ]0 cents. Address 
and remit by postal order, express money order. or check, 

lllUNN &; Co., 361 Broadway, �. Y., 
Publishers SClENTU'1C AMEltlCAN. 

• 

Building Edition. 
THE SCIENTIFIC Ai'IERICAN ARCHI'I'ECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.00 a year. 
Single copie'.20 cents. �'orty large quarto pages, equal 
to about two b undred ordinary book pages; forming a 
large and splendid M.ngnzin., of A l'cbileCI II)'e, rich. 
Iy adorned with elegant plates in COI01-S. and with other 
tlne engravings; Illustrating the most interesting ex
amples of modern Archltectnl'1l1 CODl!tru� ...... 
a,lied subjects. 

... SfJWliai i_ture Is the presentation In each number 
of a variety of the latpst and hest plans for private resi
dences. city and country, including tho_e of very mod
erate cost as weH as the more expensive. Drawings in 
perspective and in color are given, together witb full 

Plans, Spec ftcatlons, Sheets of Details, Estimates, �tc. 
The eiegance and cheapness of this lDal'.nlllcent work 

have won for it the J.nrll'eSI ell·cllla.l"n of any 
ArchiteCtUral pnblicatlon In the worid. Sold by all 
newsdealer.. $2.50 a yea". Remit to 

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

PRINTING INKS • 

THE .. Scieurific American" i. printed with eBAS. BN1W JOHNSON & CO. 'SINK, Tenth and Lom
bard Ste .. phila .• lUld 47 Rose St .. 0pp. Duane St •• N. Y. 
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