
The New �Ietul of the Present, n(.l lon{Jer U The Metal oJ 
the Future." 

JII umini um 1 
RECENTLY PUBLISHED. 

A l� VIllI � I (�ill.-1t8 History, uccurrence, Properties, 
Metallurgy aDd Applications, including its A Hoys. By 
Joseph \'. Richards, '\1.A., A.C., Instructor In "fetaJ­
)urgy at the Lt:'liigh University. Second euition, rl-'vised ��� xr:::!in;.n\Tf��g

es
l
.
ll��t6�ted by 28 engravings and 

Price $5.00, b1/ 1I1o.il,fnfuj postage to any wldl'ess ion the 
tVor l,!. 

IT A. circula-r 0/ 4 paws, 4to, sl!m/lina the fuU Tabre of 
Contents o,f this t1wfOtl(.lhl/1 'teviserl find 1'ecast tre,atise, 
sho'U.'inO the statt' of tltt' lJUlwstrj/ 1111 to 1890. unrZwhich lias 

��.J�11�:1}:t�tt)·�f,ilI��1��:tJ,�e!,:1 (;:��17/.�: �;i���:;?g��I,CtJ :,{y ��:� 
in any 1Hrrt fJj till:' 100J'1r1who 'wif}./uJ'nish kis (ulrlress. 

iT Oar ne1t' and l'n'ised Catfll.OI]He of Practical and Se'i­
fn t'i.fic Books, 87 lJ((oeS, 81'0. (l1vl OIlr other Gata/oones, tlw 
whole col'erill(l t!'l't'ry bl'aIlc11 of Sciellce applied tOUH', A rts, sent free anrf free of potitaoe 'to (lnll one i,n (tny part of the 
'World who 'Will fur-nish us with 11 is arld-ress. 

HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS,BOOI{SELLERS & IMPORTERS 

81U Walnut "'t •• Philad elphia, Pa� U. S. A. 

4 WEEKS FOR 1.0 CENTS 
The most scien­

titlc farm paper 
in exis�ence. 

The RuralNew­
r ork.e1' has done 
more for farmer� 
than nine-tenths 
of all the lund 
grant c o l l ege s 
and expel'im ent 
s t a t i o n s.-.l\"'c1v 
rork T1"ibwne. 

Has done more 
to promote the 
true interests of 
�TIric���ur�

x
���e 

ment stations.­
l\�ew York ']'hnes. 
F.stablished 1850. 

20 paJ.!l'S weekly. 
Illustrated. 

Pl'ice $2 a year. 
In club with St'i­
l'nNftc A m(Ticlln. 

OUr First Farmer P,·esident. $4.00. On trial 4 
We may hal'e another one. weeks for tOe. 

The Rural Pnblishing Co., 
Tillles Building, New Yorlt. 

The 

Remington 
has sct the copy for writ ing 
machines for IS years. 
It is to-day the 

Standard 
and expects in the future, 
as it has in the past, 
to lead all others 
III adding improvements 
to what will always be 
the true model of a 

Typewriter. 
Wyckoff, Seamans & Bmcdict, 

327 Broadway, New York. 

C �G!l� � e � 1lse�h!:t�n C}e!< S 
illllstrated catalogue, .tHe to all. 

Cushman Chnck Co., Hartford, Conn. 

BRICK 
MACHINES 
With AUT OM A TIC 
CUTTING TABLES 
)'rom 10 to 100,000 
CAPACITY 
PER DAY. 

EIGKT 
DIFFERENT 
STYLES. 

TILE 
MACHINES 
WHOLE OUTFITS FOR 

SEND FOR ILLUSTRATED CATALOGUE. 
THE FREY, SHECKLER CO. BUCYRUS, O. 

PATENTS! 
M HlSSRS. M UNN & co .. in connection with the publi. 

cation of the Scn:NTIFH' AMEH.IC'A�. continue to ex .. 
amine irupro\'ernents, and to act. as :3olicitors of Pateuts 
fot'Inventors. 

In this line of business they have had f()r�v-one veaTS' 
e-xperience. and now have 1tneQHa/ed faciJitus for the 
preparation of Patent Urawinw:s, Specifications, and the 
prosecution of A pplications for Patent� in the United 
8tates. Canada. and �'oreit.:"n Countries. Me�8rs.:\1 nnn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels. Reissues, Assumments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
tafni�
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cure them; directions concerning Labels, Copyrights, 
Deshrns. Patents. Appeals. Reis8ue8 Infringements. As­
signruent�, Rejected Cases. Hints on the Sale of Pa. 
tents, etc. 

We also send • .  free of charge. a Synopsis of Foreign Pa­
teflL Laws. showing the cost and method of flecnring 
patents in all the principal countries of the world. 

MUNN &; CO., SoliCitor .. 0'· Patents, 
361 Broadway. New York. 

BRANCH 0�·FICE8.-No. 622 and 621 F Street, Pa.­
cUll' Buildint.:", near 7th Street. WashinJlton. D. C. 
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N� YORK BEL TINC AND PACKINC CQ:IOIL 9�&;E��v��!!�X£R., Ltd. 
JOHN H. CHEEVER, Trp.as. 15 PARK ROW, New York. � Plllsburll'h, !'a •• 

OLDEST and LARGEST llIanufactnrers in the United State .. of Manufacturers of ever)thm" needed for 
.A.�'rCEIS:J:.AN" �::I!.ILLS 

VULCANIZED RUBBER FABRICS for eIther Gas. OIl, Water. or M,nerai -
Fol' iUechnuical PUl"posel!J. , 6(����gl��I��;�I'II��/!T��(�is��:�: , ---- --... --..." 

B E LT I N C, 
Illustrated catalfl}.!Ue, pl'l�e 
lists and discount sheets 

on lequest. 
' II� / / 

� -- � , 

Uffu' -'n:<T HOlt 
Packing, and Hose. 0_11 ,.,,- -

Rubber Mats, Matting, and Stair Treads. 8--��- �-
Rubber PUJllp Val",eM. HieJ�('le Th'e8. Tubhur. rl'elllli� Soliug. 

ltubbel' fJenlcnt, �t:;�bec;.n.R����'
. ��1r�:l'(I'��?�PI'in�s, Washers. VULCANITE EMI(R Y WHEELiS. R"bbe,· iSlteeu. iSU·ipM, iSnw Bnnd., SIOPplcs. 

SALESROOi\1S :-Philadclphia, 308 Chestn�t St.; Boston, 52 Summer St.; Chicago. ]51 Lake St.; Minneapolis. 28 
gl�

u
��;gs��L 

C
���;����n 17�r����:

i
�i���u��g �'rti!���rJi(�);=t�al�:�n��1\�gt'Gt;!1�%��dWard Ave.; �t. LOUis, 

U Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER SHOULD LEARN 
to Use Loose Pulleys. 

information on this sub­
given in our H Catalogue 

" Sentfree to any addrpss. 
AN DUm & TIFT, Cincinnati, OhiO. 

- MKN'J:ION THIS PAPKR.-

VELOCITY OF ICE BOATS. A COLLEC 
tion of interesting I etters to the editor of the SCI I·:HTI I<'IC 
AlHElUCAX on the question of the speed of ice boats, de .. 
mon:-<trating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
witlllO explanatory diagrams. Contained in SrIExTIFIC 
Al\JEUI('.-\X St'PPLE3IENT. No. 214. Price 10 ceI!ts. To 
be had at this office and frow all newsdealers. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
�l ������ t�:�r�o

d
�;�lil���� 

��:\'tf�
s
: c���r:f��::e:p�� able HorM Power and Mounted. 

Steam Drilling Machines for 100 to IiOO ft. Send 6 cents for illustrated 
cat-alo""u€. Picl'ce ,,\ '·it'MinD 
and Oil Well Supply Co., 
80 Beaver Street. l'iew York. 

iiiIN'PANiisTOCK M EX\�ND �Z��J�SIONS 
L ega! Business of ail kinds. 

Important l
fiftg�

e
�;��1ial Features greatly perfected. 

The Most Dnrable in Alignment. 
Easiest Running and Most Silent. 

All type cleaned in 10 seconds withuut soiling" the hands. 
The Smith Premier Typewriter Co., Syracuse, N. V., U. S. A_ 

Send for Catalogue. 

&J!E�A!ST����� 
IN THE WORLD. 

.(j@'>Speed, Comfort and Safety. 
AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

CONN. 

TYPEWRITERS. 
Largest like establishment in the world. First­

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma.­
chines sold on monthly payments. Any Instru­
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY, Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TYPEWRITER 170 Broadway, New York. 
HEADQUARTERS. f 144 La Salle St., Chicago. 

��:��:fgIlINCUBATOR fiffSimPle, P .. rfect and .... elf-Regulat_ 
in". Hundreds in successful operation. 
t�llaranteed to hatch ala.rger percentage 
g�{�h��� e�::J I��� ef��tdf::� d:ial���r 

Oircul&r8free. CEO.H.STAHL, QUINCY, ILL; 

THE LONDON ELECTRIC UNDER­
g�&n

o�s �
i���k', anf����f

t
i�� hO:��:;li�1:i:lef8�IO�Tt1i 

6 1nu�trations. Contained in SCIE:\"TIFIC AMl!:RICAN 
SUPPLE.m'''T, No. , 11. Price 10 cents. To be had at 
this ottice and from all newsdealers. 

$1 0 0 0 to $5 0 0 0 per night. A 
Ihtht and pro­

• • fitable b u s i  .. 
ness. Ma::tic I,Iantcl'lI� n n II Vien's 0 f popul�r sub­
jects. CatalognelO on applicatioll. Part 1 Optical, 2 
Mathematical, 3 MeteIJrolo(!ical. 4 Magic Lanterns, etc. 
L lUANAiSiSE, ISIS llIadi,oll Street, Chicago, III. 

I � Hri [1'1 LANTERNS WANTED �nleM\\� j: HARBACH &. CO. 809 FilbertSt.Phila.Pa. 

In Whitewood, Walnut, etc. 
Manui'acturp.d by the orif.!"inal "�Y8tt�me Bartlett." 
received the lli�hest Award and only "Grand Frizell 
given to this industry. 'rhe only h �YRt(\me)l introducf':d 
into Europe and America that pruducBs a peri'ectJy 
sound cut b,)ard. 

HENRY T. BARTLETT, 
CABINET WOODS I MAHOGANY 

and VENJ<;ERS, SAW MILLS. 
200 Le-w-is Street. New- York. 

°BeJlrm���}Jr�l�d
S 

Wt eels, Dies, etc. 
p.· .. imelltal Work 
Nfwelties, etc., man-

ufactured by special contract. 
New VorkStencilWks.,100 Nassau 51., N.V --------------------

teurs.-By C. D .. Parkhurst. Description of a very sim­
ple and effective motor, wfth luminated armature, of 
sufficient power to actuate a sewing machine. With ]1 
engravinJls. Contained in SCIE\·TIIo'IC AMIO{ICA"\ 
SI'PPLl<:MENT, No.7.19. Price 10 cent:.-. To behadat 
this office and from all newsdealers. 

MATER IAL 

Matthews Improvfd Fl.xlble Ruler EXCELLS THEM ALL. 
U.ed once, used alway •• Avoids clotting, avoius hlntting. Conforms perfectly to UlI· 

eveo SUrfBl:CIl and rules with remarkable 
beau'y and ease. The latest and best thing 
out. Manufactured or fine poli�hedcombina.. 
.ion hard and IIOrt rubber. Handsomely made, 
perfect in action and the I rul ing favorite' 
wherever known. Mailed tbroughout.werica 
postaf?;c (rt.:c, 9Oc. Posh.1 Note, Money Order or Dra-ft. �ddrcs!l the Inventor and Patentee, 

O. S. MA TTHEWS, 
P. o. Box 592, DALLAS. TEX •• U. s. A 

MECHANICAL DRAWING. 
By Prof. C. W. MacCord, of the Stevens Institute 

of Technology. A series of ne,v, original, and 
practical lessons i n  mechanical drawing. accom­
panied by carefully prepared examples for prac­
tice, with directions, all of simple and plain cha­
racter, intended to enable any person, young or 
old, skilled or unsk illed, to acquire the art of 
drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series em bodies the most abundant ill ustra­
tions for all df"scriptions of drawing, and forms the 
most valuable neatise upon the subject evcr pub­
lished, as well as the cheapest. The series is illus ... 
trated by upward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages. uniform in size with the SCIENTIFIC AMER­
ICAN. Price, stitched in paper, $2.50; bound in 
handsome stiff covers, S3.50. Sent by mail to any 
address on receipt of price. 

For the com-enience of those who do not wish to 
purChase the entire series at once, we would state 
that these valuable lessons in mechanical drawing 
may also be had in the separate numbers of Sup­
PLE�IENT, at ten cents each. By ordering one or 
more numbers at a time, the learner in drawing 
may supply himself with fresh instructions as fast 
as his practice requires. These lessons are publish­
ed successively in *1, *3, *t, *6, *8, *9, *12, 
*14, *16, *18, *20, *22, *2", *26, *28, *30, 
*32, *36, *3'7, *38, *39, * .. 0, *41, *42, *43, 
*44, *45, *46, *4'7, *48, *49, *50, *51, *52, 
*53, *54, *56, *58, *60, *62, *65, *69, *'74, 
*'78, *84, *91, *94, *100, *101, *103, *104, 
*105, *106, *10'7, *10S, *134, *141. *1'74, 
*1'76, *1'78. FOR SALE BY 

:DILUlSrlSr � CC>., 
Pn bllshers of SCIENTIFIC AMERICAN, 

361 Broadway, New York. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

PAUL F. WALKER, 
San yuan de Lateran, No. 13, City of Mexico. 

T
HE PENNA. DIAMOND DRILL & MFG. CO. 
BIIlDSBORO, PA., Builders of Hi�h Clas, 
Steam Engines. Diamond Drillinl! and General 
Machinery. Flour Mill Rolls Ground aud Grouved. 

S PEe I A L �!:c�;l:JNw�l� �er��� w�r.!n�����rp� 
Entire confidence and interest guaranteed. Draughtillg, 
Patternmp.king. Planing, Tnrnin/!, Drilling, etc., etc. 
WM. GRUNOW, JIt., 2[).J & 20ti East 43<1 St., New York. 

ATMOSPHERIC DUST.-BY WILLIAM 
Marcet, F.R.A. An address delivered to tbe Royal 
Meteorological Society. Contatned in SCIENTIFIC 
AMERICAN SfTPPJ,l-:l\IEXT. No. '55. Price 10 cents. 
To be had at this office and from all newsdealers. 

VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS 
PIUI v III lo:NC:E. R. I. 

� '\LL�;EIriill0R CARY & MOEN CO.� 
') EEL WIRE Of(� OES':RIP:ION i&.rc:r- � 
224- IV. 29 ST. EVER & STEEL SPRINGs. NEWYORKCI�\ 

EXCELLENT B).ACK COPIES, only equllled by Litho­
graphy, of anJJthill(} '1urittrll or dTft1vn W Ith any Pen uy 

§�������A U TOCO P Y 1ST free. 
Ten Eyck & l'arl<er, 66 Pine Street, New Yurk 
BLUE PRINT Paper, Superior Quality. 

Pho(ographie �uppliel!J. 
Send for catalogue. 

T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia. 

FOR SALE A SMALl, S'l'OVE FuUNDRY 
• rrhis is wnrth inve�tigating. 

Address A. W. F .• Box 773, New York Citro 

TO INVENTORS! 
W ��n���IIJ1�O���lii�n 1��r?�

e
��i��e� �o�

d 
ors��

l
�t: 

ticatiun and DrawiDl!s. Address 
B. M •• care Carrier 759, Dorchester, lliass. 

WANTED. �r���I'�,�\!le�W:H�urR�A��; Motors for alll1�es sl1rpYi�e l1�lectl'ica.1 I(;xpel'ts. 
Cata]u�l1es. BlJ�H CO .• 24 Park Place. ��ew YDrk. 

W A N'I�.ED.-One Fir8t .. class Instrument Maker. 
Apply by letter to'!'. C. MENDENHALL, Supt. 

U. S. Coast and Geodetic Survey, 'Va.slIingLon, D. C. 

The Scientific A merican 
PUBLICATIONS FOR 1891. 

The prices of t.he different publications in the United 
States, Canada, and MexiCO are as follows . 

RATES BY MAIL. 
The Scientific American (weekly one year $3.00 
The 8cientitlc American Supplement (weekly), one 

year. ii.OO 
The ScientifiC American, Spanish Edition (monthly) 

one year. . . . • • • . • • 3.00 
The ScientJtlc American. A J'chitetts and Builders 

EdItion (monthly). one year. . 2.50 
COMBINED RATE"". 

The SClentlfic American and �upplement,. $,.00 
The Scientffic American and Architects and Build-

ers t<":dition, . 0.00 
The Scient.ific American, Supplement, and Arehi .. 

tects and Builders Edition.. • . . .• 9.00 
Proportionate Rates ff>T Six Months. 

Thts includes postage. wl1.Ich we pay. Remit by postal 
or e.s:press money order, or draft to order 01 

MUNN & CO .. 361 Broadway, New York. 

W 0 R KIN G MOD E.L S & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send fOi' Model Circular. Jones Bros. E Co., Cin·ti. o. \ 

© 1891 SCIENTIFIC AMERICAN, INC. 
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