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A N INTRODUCTION TO THE STUDY OF 
MR'rAI.LURGY. Third edition, revised and enlara'ed. By W. C. Roberts-Austen. C.B .• F.R.S .• Professor of Metallurgy In the Royal College of Science, Chemist and Assayer of the Royal Mint. Illustrated. 8vo. cloth. Price .. �.oo 

TH�; METALLURGY OF GOI.D. 

:l:ilin�:':k'ii:�ft�'a gYSiiro1::�g�a�.'(5. �b��1i,����! 
C.B .• F.R.S. With numerous illustrations. 1 voL 8vo. Price . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  $6.50 

ORE AND STONE MINING. A Textbook of. For the use of Mine Owners. Mine Managers, Prospectors, and all interested in Ore and Stone Mining. By Clement Le Neve Foster, D."" .• 
Ii.R�� ���'i,"c'i�� o�fM�i��B.R�rlJfoJJ8%�t��(;��:: Large Svo. Price . . . . . . . . . . . ...... . . ,' ............... ,llJ.00 

'rHI> W . .\'I'Elt S"PPLV OF TOWNS .\ ND 
TilE ('OP\I;TRUC'I'ION of IV A'I'I';K.WORKS. A Practicu.l Treatise for the use of Engineers and Students of Engineering. By W. R. Burton. Assoc. Inat. C B .. Professor of Sanitary Engineering In mpe-rial University. is ap-
w�t.,er��ri�P.'I,y Professor Jo ���ak.l:' o� Svo, with 251 illustrations and . Price ..... $9� 

EI.EC'I'RTCITY AND MAGNE'I'ISM. By C. G. Knott. D.Sc. (Edin.). 12mo. cloth. Price .150. 
DIC'I'IO"ARV OF TilE AC'l'IVE PBUiCI. 

!'LEIS OF PLANTS. 

Jii����':. �·luS"Oo�rA:.;L�lier.·08�irr;;-;�al����!Ul�J 
�1' .. ';.�h�tg�::r�it'li!i'�crjn:i�d T:�l'fW-.it!n�ii!'f!iid General Indexes. Crown 8vo. cloth. Price . . . ... .. 113.00 

THtr. NEW UNITED STATES DISPEl"SA. 
'I'ORY. Seventeenth edition. By Professors Wood. Remington and Sadtler. The 11th edition of this indispensable 
�����n::o��g�itr.� 0�e�ge����b:��gr���h6� the editors. Professors Wood, Remington and �adtler. 1111' pages. with original illustrations. Prlo� eloth ex-
l��e��.��;�t;��dlfr;,�. half Russia. $9, . Patent 

SOl:ltCE ANI) "ODE OF "'OLAR E"ERGY. 

JMe.� � .��.��:�.��' . .  �:�' .. n.l�����.�� .. ���:. �ff.� 
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VANDUZEN SJi'fM PUMP 
THE IUT III THE WalLI, 

Pumps Any Kind of Liquid. 
Alway. in Order. Diver Ologs nor 

:£v.ery Pump Guar&J1teed.. 
SIZES.-Gallont per Hour. 

• ,.to.,.5 .. ch. Addre.sa 
THE VANDUZEN &, TIFT ClI., 

102 to 108 E. Suond St .. CineiIlllltl. O. 

J Citutific �lUttitau. 
" · 1" TYPEWRITER ir!fP:f:!�8 The Best! Pr��!�t. Natlona Write fornmple el CDID. Werle Iln80&t&logne�. AIIkfor rr.,.clal

. 
Del. Offer. � �=c�. "National" Typewnter Co.,ar.I��I�f:, V::, 

SCIENTIFIC AMERICAN DYNAMO. Description of a plain shunt-wound dynamo of simple construction, capable of supplying s current of from 60 to 1511()-volt incandescent lamps. or of being used a. a 
��r fli�bo:g�ftt ��i���� ��8t���;��"�� .��:�!:!r, by Mr. W. S. Bishop, of New Haven. Conn. It is de-
;��e3e�Pr�[;�g:tiri�f� sp�pfee���:� ;g� tt��t,�:-� use, but who do not care to enter into the subject scientifically. With 24 illustrations. Contained in t'CIENTIFIC AMERICAN :'UPPi.EMENT, No. �6:i. Price 10 cents. To be had at this office and from all newsdeale_ r_s _. � __ _ 

DeK I, ORE BREAKER RECEIVER'S SALE The entireplantandllood Capacity up to 200 tou per hour, • will of the Stark Machine 
Has produced mOre ballast, road metal, and broken more ore than all other Breao<e s combined. Builders of Hillh Grade JIoIininll Machinery. King-Darrallh Concentrator. Connersville Blowers. i::5end for (]a talogues 
CATE.S IRON WORKS, 

• )u{:�o. (:lilltOIl �t .. ebicn«o N. Y. 237 c. Hanklln st .. Boston. Maps. 
Parson's Horological Institute. 

gcbool for UIatcbmaker55 
ENGRAVERS AND JEWELERS. 

117' Sena J or Catalogue ana ReJe;rtJnCe8. 
PARSON'S HOROLOGICAL INSTITUTE. 

30Z Bradley Avellue, PEORIA, ILL. 

and Tool Co., Including real estate, tools. Illachlnery. patterns, etc. alBo thousands of dolLarlSbf orders On 
!���ev��th ISl��tB�J�I��t� f�, !�� ��s'�t��f�U���� 
��li�����: !��:f::s f:!i ��!���t��:�: ��n���i1:: sheet metal, presses, dies, etc. The factory is now in 
�K:���ry :fvde:,ll l�J'J.:;':t�M�IIllter��� ti'.L:aE,� ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y • 

!TelePhones Useful Books! 
• ��,.�':"i�i,ffl'f;u C=��J:l:;:'��trder. Manufacturers. Agriculturists. Chemists. Engineers 

.
.. .  .Suitable for eXC�ange8 or private plants. Mechanics Builders men of leisure and professions. 

���'i,�'re;:t;�=���et::ti'l'i:·agents. men. of all Classes: need good books In the line of 
.; " MASON TELEPHONE CO.. R'CHMONO. VA. their respective callings. Our post office department 

----��-��-�� -. permits the transmission of books through the malls 
NICK EL: ITS HISTORY, USES, AND at very small cost.� A· comprehensive catalogue of DI�tribution.-A very exhausti ve and val nable paper by nseful hooks by different authors. on mOre than fifty 
ta;.?;;dCi\'r�J?i'NT�Ffcs·rMEir�VSW�������T. �o':.: different subjects. has recently been published for 
963. 964 and 961i. Price 10 cents each. To be had free circulation at the office of this paper. Subjects at this office and from all newsdealers. classified with names of authors. Persons desiring a copy have only to ask for It. and It will be mailed to them. .A.ddress. . 

MUNN & CU . . 361 Broadway, New York. 

A CREMATION SCENE.-EXPLAN-ation of the curiouB, and. at the same time, scientifiC, 

WHAT HAVE YOU? �pectacle exhlbited by Powell. the ,,:ell-known Illusion-
���h��fl SwrrtSl���:t��ri�:.e �;��al�e�,�g�b�::���� 

• A MERICAN SUPPLEMENT, No. 96Z. Price)O cents. To We have unequaled facilities for marketing New In-

I
' be had at this office and from all newsdealers. ventions, Household Articles, Noveltiest etc., to manu- ----........... . facturers, jobbers, wholesale dealers ana for newspaper for our list 01' 1. (lilt ... premiums. Will make liberal terms. Write us fully log. of Muaic and 
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* THE H MUNSON" TY,PEWRITER. * This machine Is an "evolution." the outgrowth of years of experlence'and thO best �'it"u�!�e�f :!��:,:;,.wolk irtf��ep�e:n!Vr,eab:�I���t� the 
Eusily operated, with Universal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, CataloJlues Wanted. re����:r,sOI�fsg:: cialties, oMce novelties and snpvJ!es, and aluminum articles, please Bend prices, etc., to WholeBale, care Sci. Am. : ing �:,�e p'g'.!3:8i��:c'l� �Il":��\;� ���r�n�h=�.'i::es�eight. with Carry-
Highest Medal.<l.warded, Worta's Fa.r. Chicago.lB93. Sena jor circular to 

GREAT MINING TUNNELS. DE-scrIption of the Revenue tunnel near Ouray, Col.. con .. etructed by the Carolina Company. on MQun t Sneffies. snd of the Newhouse tunnel now beiDg driven tnto the mountains at Ldaho Springs. Contained in SCIENTH'IC AMERWA$ SUPPI.EMENT, No. 964. Price 10 cenl •. '1'0 be had at this office and from all newsdealers. 

The Munson Typewriter Co., 171 E. Division Street, Chicago. III., U. S. A. 
THE NEW TOWER BRIDGE, LON-don.-Description of the new bascule bridge recently erected over the 'rhames. in the viCinity of the Tower i with a comparison therewith of the Van Buren street drawbridg e, and the Halsted street l ift bridge, Chicago .. With 1 illustrations. Contained tn SCIENT[FIC AMERICAN AUPPLEMENT, No. 973. Price 10 cents. To be had at this office and from air newsdealers. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES. SEND FOR CATALOGUE 
TO CHAS BESELERMAKER218CENTRE ST. 

239 

PROPOSALS. 
U 8. ENGINEER OFFI CE, ARMY BUILDING, NEW • York, 8eptelll�er 13, 1894.-Sealed propos!'ls for dredging 360.000 CUbI6 yards, mOre or 1�8s, of materkl:l 
�j?Ha��e�v��v�:r!�;Ji���:�� ulov; lf���r:hi�� !:a! terials and workmanship for con:structitm of about 500 
gF��� it����Eilry�'i.:'ci:''i:!,fg���l1rt�nr��:i�':,�1l ���: until 12 o'clock, noon, October 18,1894. and then publicly opened. All Information furnished on application. ROBERT McGREGOR. 2d Lieutenant. Engineers, 

Tho TYDowritRr 
EXCHANGE, 

B Barclay St., New York. 
We will sa ve you from 10 to 
50 per cent. on Typewriters of all makes. 

17'" Sena jar catalojlUe. 

PHOTOGRAPHIC LABORATORY.-Description by Gaston Tissandier of an inexpensive �nd ea8i1y arranged laboratory for the use of amateur pbo-
i�:��P���RI'cilth ���;t:�i���.. ���t�a�� lDp���E�O cents. To be had at this office and from all newsdea..,lers. 
H YP N OT ISM: �t:.«r:c a�rre�bb;'::'nyg'J'e� sfl{';.�� book. 51. Dr. Anderson. S.A�O, MasoniC Tem .. ChiC!\l!O 
MODEL nnd Experimental Work at moderJlt.e prices. Dynamos and MOlors repaired. Armatures rewound. All kind. of Electrical Appliances made. C. R. NETHING.l!I8 Centre St .• New York. 

HOW TO MAKE TELEPHONES AND Telephone Calls.-Directions for making the latest and 
:�nd�Y�!;'� ��r:hy����Ptt�n;Rr��t:r:;hs�t�iea�u� full size. A paper for the benefit of thotle who are desirous of makin� telephones for their own 11se or for sale. With 20 illustra.tions. ' Cuntained in SCI EN'FIFIC AMERICAN SUPPLEMENT, No. 966. Price 10· cents. To be had at this office and from all newsdealers . 

CANNQT lEE HOW YOU DO 
IT AltO PAY FREISHT. 
om" 2 drawn walnut 01" oak .. • lrT,....;� ... mila .ina machin, nickel lia"hl lYUh 

'_, NEW YORK. 
. A Valuable -gook 

Experimental & Model Work 
. 

�Yl�! §!Yft��K�fsEy! ;:!��� 
the da.ys' Bales that can be sworn by. 
Enforces accuracy and honesty. Three duplicate ticket s , one for 
�::��?

r
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e
at�i ��:i8�:kne� �::a will aaV-8 you many times its cOst. Best '"Day Book." on earth. �end 

fur till illu9trn.ted catalogue wnlcn 
tells you all about it. 
IlHICAlO AUT. REalSTER CO. lM MONllOE S'tREET. OHlCAGO 

MAN'S WORK IN THE DEFENSE OF Plant,s.-By Joseph F • •  James. A paper on the insects and fungi injurious tu plant life, and the most improved method�now-usedfordestroyinJlthem. With 5 illustrations. Contained in 80IENTtFIC A MERICAN SUPPLE
MENT, Nos. 966 and 967. Price 10 cents e&ch. To be had at this office and from all newsdealers. 

MATCH � MACHINERY. 

MESSRS. MUNN & co.. SolicItors of Patents, have had nearly fifty years' continuous experience. Any one may quickly ascertain, free, whether an invention �ObablY is 
��::.!il�'o'ri�iti��i��IY. �fi\��: 
��w tO�b�::;'drti'�!' �:nf"ri:;:· and 

PATENTS 
taken through Munn & 00. receive special notice in the Scientific- A1Ttfr� 
'can. This splendid weekiy paper. elegantly illustrated, has the largest circula.tIOn of any sCientific work. t3 a year. Specilllen copies free. Address MUNN & CO .• .sew York, BOll Broadway. 

I:LECTRICAL APPARATUS DESICNED. 

Electrical Instruments, Fine Machinery, Special Apparatus, Telephones, Photograph Machine�, Repairs, etc. E. V. BAILLARD. 106 Liberty Street. N. Y. 

V8u USE aRlltITONES? 
If so. we can supply you. All sizes mounted and 1111tnOllured. always kept In stock. Remember. we make a speclaltyo! selecting stones for all spe. cial purposes. 17'" Ask JOT catalogue. 

The (iLEVELAND STONE 1;0. 
lid Floor, ffieveland. O. 

Perfect Newspaper File 
The Koch Patent File, for preserving Newspapers, Mag_ 
���:8r:JI:c�:.m���:�rt�:�8b�gnt�c��;}JN��ig��a:t OAN and SCIENTIFIC AMERICAN SUPPLEMENT can be .�Plied for the low price of $1.50 by Illail, or $L25 at the 
!l S8�E�TtMJ'''i�ERlalV; "b��r�Sl�es*e��:�'iPyt��� every one who wishes to preserve the paper. Address 

lliUNN & CO., Publishers SCIENTIFW AMERICAN T� Scientific A merican 

PUBLICATIONS FOR 18S4. 

Inv����g�Rj¥:I'M'�:. 80{[:tfi�';��iloston. 
Rubber Rolls and Wheels. ���!�� �� Power Wringing Machines. Drl,ing and Ventilating 

T;PE WHEELS.MoDELa LEXPERIMENTAL WORK.IIMAU._''''''' r�'!,�s, All styles 8);'1Ji'tltIff.de,, f x.'iie� CatalOgues 
NDVELTIE& .. ETC .. N&.W YORK _T.ENClL .DRKI 100 NAaSAU II'! N.'I,, · Box L, WiDd�or Lo:..ks, Conn. 

The prices of the different publtcations ln the United i ALLO YS.--A SERIES OF LECTURES States, Canada, and Mexico are as follows: , devoted to a consideration of the investigations to 
.. R�TES BY MAIL. ! �e��s� ¥1'>:�ighhatv��te��s sbuebJ���r���r�ri�t�����li�:)�� Tb.� Smentlfic AmerIcan (weekly), one year .. $3.00 grouping of associated metals. The new alloy!! that ha.ve Tlle ScientlftcAmerican Supplement (weekly) .one been dlscovered. �nd th�t possess great �C1eDt,ifl<: Ill-year, - . , - 5.00 ter�st fiS well as IDdustrlal value. Descrlpti�n of �he 

The Scientific American, Spanish Edition (month- I !:��?��ti%p)��nl���y\m:�� °t)l�h��t��d) O�s��i�ng tr:;eI�� ly), one year, 3.00 , Effects of molecular movement in solid metal and aHoys. Th��Pl�;ir�o!�T�?�eA;���t�cts and Bul�ders 2.50! =!��t{)�g�e�:g{�ug� ct�:n:eo����:��egr��t: ��o���t?�: 
COMBINED RATES. ! r�i:eeJal� blc�����:r�h��iE���hN20Hill���;����. 'k��: The ScientilieAmerican and Supplement - '1.00 941.942, 943. 944, 941i,946. 947 and 948. The ScientifiC American and Architects and Build- !l�i�:��d�:r!:s�ach. 1'0 be had at this office and from 

era Edition. - - 5.00 

The Bailey Automatic Bicycle Brake 018 is 88 quick in action as thouJll'ht it. self. So unobtrusive. the rider would never know he had it were it not for the instant and e1fective aid it gives him when wanted. B.ULEY M�·G. CO .• 207 S. Canal St .• CHICAGO. 
USES OF BORAX.-A PAPER BY 
E. L. }l�leming, upon the variou. u"p.s to which bnrnx may be put. with not.es upon the sources whence it COUles. r�nnt.ained in SCIENTIFIC AMERICAN SUPPLEMENT, No, 96:l. Price 10 cents. To be had at this office and from all newsdealers. 

The Sc1entUl.c American. Supplement. and Architects and Builders Edition, 
Proportwnate Rates jor Six Months. 

9.00 
CRITERION MAGIC LANTERNS And 

Stereopticons. This Includes postage. whioh we pay. Remit by postal 
or express money order. or draft to ordero! 

MUNN do CO., 361 Broadway, New York; 

011, Lime or Electric Light. Front of Lanterns easily removable for substitution of scientific attachments. We make lanterns and views for all klnds of uses. t'¥- ('atal_� fru . •  1. B. COLT' "" CO •• 16 Beekman "'to, New Y.rk. 189 La Salle Street, ChIC!\l!o, Dl. lUO Market Street, Ban FrancIooo. Cal. 
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12,500 Keceil,hI. 70S Page... Pylce· $5. 
Bouna in Sheep. 56. Half-Alorocco. 56.GO. n of "tes and Queries of c-orresp the �i-entHic A Inel'icRll d ; together with many valuable and important addItions. 

h:::��llict:g� vnee.Ji; ��:R 'b�a��l:'�nh:��'iJE.tr �: being represented. It_ is by 1sr the inost comprehenSive volume of the kind ever placed before the pul;>li�. The work may be regarded as the product" of the studIes and pracMcal experience of the ablest cbemlsts and 
:e��e� i�b:lhY:�8�;!f:e����hi�� �g������� concise form convenient for ready use. , '� Almost every inquiry that can be tbQught of, relatin" to formulre used in the Various manofacturirig industries, will here be fouild answered. Instructions for working many dift'erent processetl in the arts are gi ven. � 

'l'hose who are engaged in any branch, 01- indliEtry probably will lind in this book mueh that is' of practical value in their respective callings. ' 
Those who are in search of independent bUBine�8 or employment. relating to the home manufacture of �mpie articles. will lind in it hundreds of mos.t excel!enl suggestions. IT Send for Df8.criptive Otrc'-uc4r 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway', New V."I'" 
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