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The Metallic AHoys 
A Practical Guide fortbe Manufacture of aU kinds of 

Alloys. AmalgaDlB, and Solders nsed by Metal Wome .. , 
tolletber witb tbelr Cbemlcal and Pbysical Properties 
and t �elr Application In tbe Arts and tbe Industries; 
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01 .. Tbe 'l'ecbno-Cbemlcal Receipt Book" and • 'l'he 
Metal Worker's Hand
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ar This volume wUlbe IImt brI mall to qnv add ..... in 
the world. rYr deli.vered !nJ _ ... ·C. O. D.,/I'ef,ghtpaW, to 
anl/ addr ... in the United States frYr"'oo. 

ar A .irtula .. oj • piMJ". showing the full TaIJIt of I'Y-ntents, will b. sent j"" to <>tl!/ one ,UMlishifill ),is "<·AT''''. 
HENRY CAREY BAIRD '" CO. 

INDUBTRIAL PUBLISHERS, BOOKSELLERS 6. IMI'OItTERS 
810 Walnut St., Philadelphia, Pa., U, S. A. 

The Bartley Direct Running Saw Mill 
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s�::'�t� �..l'a�.; 
Saw Mill now on tbe 
market. Can be set 

up any:wbere. 
Cuts all kinds of 
lumber. Entirely 
selt -COD tained. 
��n!f::d8 fg'ri:�: 

ar Write jrYr lUustrated Catalogue. 
WM. BARTLEY'" SONS, Mlrs1 Bartley Station, N. I. 

GOLD OR SILVER 
ores can be crusbed more economically by onr 
patented STEA M ST.., P than 
byany otber metbod. DO YOU KNOW tbat in 
IIrstcost,operatlon,lransportatlon, montbly repaln, 
time .pent In Installing, WEe ... N SAVE YOU 
MONEY. Prospectors and capltaUsts Wl'lte 
CATES IRON WORKS,! CHICACO, 

CROOKES TUBES AND ROENTGEN'S 
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about Crookes tubes, SCIKNTII'IC AMKRICAN 8UPPLE
MIINT. No •. t 81. 189. �38. 243. �44. 19�. 79;}, 
90�, 9S0. t O�O. 10;}4, 106�. 10;}6. It,;},., also 
SCIIINT'FIC AMERICAN. Nos. 7. S, 1 II and J 4, vol. 71. 
These profusely illustrnted SUPPLEMENTS contain It 
most exbaul!tive �erips of articles hn Crookes tubes and 
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To be had Rt this otBee und from aU newsdealers. 

SAVE � YOUR FUEL 
B7 uslnC our (stoge pipe) RADIATOR. 

With Its 120 C I'GII Tubel, 
ONE lItove or tIIrnaCB doe8 the work or 
TWO. Drop postal for proota from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the 1Irst order from eachnefgbborbood 
filled at WHOLESALE price, aDd IIeCUnoI 
an�. Wrlteatonce. • 

WIRE 
RocHESTER RADIATOR CoMPKwr, 

II» F_ St., ItOCHEBTER, N. r. 

Machinery lor making WI R E any articles Irom 

Antomatic "'!,'i:'J.���
n
l�����1r,r.a

rtment Is In 

Macblnery for making sbeet metal goods. 
THB WATE�BU�Y MACHINE CO., 

P. O. Box 10�5, 
WATEIUIURY, CONN •• U. S. A. 

Durable-Easily Applied. 
Tbls rooting I. mannfactnred 

from natural Trinidad a&pbalt 
materials, and wUl not dry up 
and become brittle under ex
posure to tbe weatber a. coal
tar roolln"s do. or Send f.rYr 

�sacTr=�=�'t; 
W A IlREIII CHEMICAL 

& lUFG. CO •• 

!oji) Fulton IMreel, 
Ne,,' York, V. S. A. 

MANUFACTURE OF STARCH FROM 
Mal,a.-By J. I{riellner. Full details of the precesl!. 
With one illul!ltratlon. Contuined in SCIENTIFIC AMBB
ICAN SUPPL.,"ENT. No.101�. Price 10 cento. To be had at this office and from all newsdel1ler�. 

Ll�§�BL}!::E ' ''� J:?EVERSI ,� / 
COLLARS AND CUFFS. 

MADE OF FINE CLOTH IN ALL POPUlAR STYLES. 
qual inFitand Wear to linest line 
Not to be laundered i when lOiled re96le, then dlIcard.. 

LUXlJRIOUS and BGONOMICAL. 
!>�� i�!:���,�!
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�la:'��::'" ��rr:; 3;;.1�!.!"i.:� c��� •. 
BavIlB8IBLil CoLLa Co. Booton, 17 FrankIiD BL,New York 

ACETYLENE GAS AND CARBIDE OF 
Calclum.-AII abol1t the new lIIuminllnt, its qunlities. 
chemistry. pressure of liquefaction;. its probable future, 
experiments performed with It. A most valuable series 
of artiCles, Ilivinll In cum plete form the pH.rticulars of 
this Rubject.A p pnrHt1J8 for makinll the IlM. ContRined 
in BCIItNTIFIC AMkKICAN SUPPLIIMENT, Nos. 998. 
1004, 1007, H'I�, 1014. J01;}, 101li. 10��, 
1.'3;} and 103S, . 'fhe mo.trecent Rpparatu8 of slm. 
pie and more elaborate type described and Illustrated 
In special acelylene Supplement No. J O;},.. Price 10 
oents eacb. To be bad "t tbls oWce and from all news
ooltip.rll'. 

H.YP' NO'TISM Iilxty metbO<i .. .r.; my pt0ceB8a. 
100 page book, 1IJc. Kef to l'ower

. 
' 

JIOo. nor. 'AluJsiBOn, 8. A. 11; lfaaoillctTemJll8,o OhtcIIiro. 

VELOX PJ'( '(;lET.) A Revolution In Pho-M.- .'\.. tographlc Printing. 
When exposed to tbe lI&IIIe IIgbt, prints ;}OO tilne. quicker thau albumen. • • 

GLOSSY or MATT No dull or rainy weatber to Interfere wltb your work. 
Devel'lped and toned as f:.at !�h����j���O��'�;'j8��a����r=O:;"'t beautijuHhancan btproauttdonanl/othtrpapjlr. Permanent prints. Tbel<f8&test paper 
for hot or damp climates. :\ 0 ctm ttl in stamps brings two sample do�en cab's, developer 
and tbree sample prints. N epern Platinoiil, Enameled and Rougb Broml& Papers are 
tbe best and most uniform In tbe market. Nepera PUP, an imolublt gelatine paper. 

N Ch ' I C Rembrandt , a Matt Prlntlug-out Paper. epera emlca 0., Sole Manufacturer., NEPERA PARK, N. Y. 

AUTOMOBILE C A R R I AGE S: THE ONLY PRACTICAL MAGAZINE CAMERA. 
Parl�.Bordeflux·Pari8 Race of.-Brief acco unt. of the 
perfor�unce of t.he vehicles that obtlLioed the prizes. in 
'he cumoetillo11 iustituted by the Petit Jounut.l. With 
9 illn8tra.tioD8. Con tamed in SCIENTIFIC AMERICAN 
S\'PPLEMENT. No. 1 O�3. Price 10 cents. '1'0 bo had at 
thift office and from all ne"tldeu.Jers. 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled Irom Bow 
Latest Improved and only 12 to 1 Motor 
now ready for tbe market. 18 to to ft. 
Launcbes. 2.3. 6nd 7 borse power. 

An old and .... ;,11 establlsbed bouse bavlng every tacll
Ityat t·belr own establlsbments In London, Mancbester, 
Liverpool, Cardia and Soutbampton, for tbe Introduc
tion and sale of goods are open to take tbe sole agency 
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mines. g .... an� water works, mms, bicycles, etc1 etc. 
Addres •• statllljl' particulars. W,TTY & WYATT. 
LImIted, 88 Leadenhall Street, London, Ill. C., England. 

OODEN TANKS. 
For RaIlroads, llU18 and lIannfactorl811. 

Builders of Steel Towers and Tanka. La. Red Cypre.s Wood Tanka a specialty. 
W. FA CA I.n W": 1.1. ()O •• 

217 E. MaIn Street. Lonl8ville. Ky. 

M OD f LS a. EXPERIMENTAL WORK 
c;. * G/>.iALOGUts � ?f'. ,FREE_ W 1'1 � GE AR S UNION �OiJ'E'LWoRK-': CHICAGO 

j� ,,--DEAFNESS ! and HEAD NOISES relieved by ulllIO -
Wilson's Common Sense Ear Drums. J Ne .. sclentltlc Invention, entlrel

l 
dUrerent 

in construction from all other devices. As.ls tbe deaf 
wben all otber devices fall, snd wbere medical skill b .... 
IlIven no relief. �afe, comfortoble. ana Invisible; no 
WI'Wf 1��1�� at��r'
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The Berkefeld House Filter 
TIlt ""'liNter � 'l\Irl1ioid and 0II0WG 

I .... � "BiJeW. Te.ted and lildoned by IIIIIDY 
leadlnlLautborltles In Europe and Am· 
erlca. It gives a oontlnnoUII lIow of 111-
tared water, absolntelY free from germs. 
It I. 'el18l1y Clean

. 
"d, .... all Im�.{88 .... 

main on tbe Burf_ of t e tering 
cylinder. ('yllDde11l can be at oed by 
boiling In water for one boor. tor 
ctrcnl ..... and Ilrlces to tbe 

BERKElI'EI.D .• JLT.EIt -CO'l 
4. Cetlar til".,.. !IIew Yora. 

SUNART'S 
"VENI, VIOl VICI," 
SUNART MAGAZINE, 

SUNART FOLDINGS. 
Send for Illustrated Cata· 

logue-2 cent stamp. 
CO .. ROl:H�:S'l'EIt, No Y. 

FOR SALE, choiqe sites for Factor
ies, Foundries, Refineries, Chem
ical Works, Lumber Yards, etc., 
and Dwellings in New York City. 

488 lots, wltb bulkbead water tront on Newtown 
fi:i.e:i!J;,.,

s
��:gJ��� ;oe:s���� also fronting 

S. B. SCHIEFFELlN, 968 Madison Ave .• N. Y. 

I�M61ILLAmRNS WANTED =IDd:=.I� 
T ARBACH" co. 809 RlbertS�Iao"" 

B 00 KS Stondard works on Political Economy and FinanCial que.tlons of tbe day, 
8�'fpa!�?00
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Mercantile Book Co., %6 'Medinah Temple. Chicago. 

NEW LONDON---

THE INSIDE ROUTE 

How to Repair Bicycles 
An IIll1strated Trearisp, covering tbe entire sub-
�o;::r'.!:�t'!J��"f�
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In stamps. 
THE ... RASSE CO., 

lI1 Warrea SI .. New Yurk, N. Y. �(§)O.. On b isht melal .ur· 

...-� faces. z\fac1l1nery. '" '" 

g. 1'ools.ctc .. absoluteh.' 
, prevented by using 

MANNOCITIN ... ENpoHE!! Ih UADI .... fl'IIQ. 

__ . '-C& �_� QJtoGoetzc.n8 Broad 5t .. New York 

INSTRUCTION IN CREMI!>\TRV. Experl
mentaI..InolllUllc. Organic, Theoretical and Technical 
('beml.try; -nlowplpe, Qnalltatlve and 

H
nantltatlve 
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e of B. S. New and Commodious Labor-
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Department, Polytechnic Institute, Brooklyn, N. Y. 

• �:G!!!!�!a��I��!�� 
Coft'ee. Wet Feedo, etc 16 Years In oper. 
aUon. Sen4 lor 6th UluotnJttd CGta/oOUt
!>\. E� WORRELL, Oaun'II.I, Mo. 
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���""'" To Electrical 

;;;';;";';;';';;';;"�:;;:ni .G:r.rW1ii .... Workers, 
Jt Machinists, Minen, 

Plumbers, Civil Engl. 
neers. Dra.ughtameu, 
Carpenters, Steam En .. 
gineers. Ste&m Fitters. 
Rt/ereru:u. Ji'ree 41" &nd/0f'0i .... 

The Iate1"llaUoaal 
(:ol'l"Mpoad.eaee8ehoell 

Sl<iling Subjtd 
tDi.h /0 Studl/. 

SCIENTIFIC AMERLCAN DYN A MO. 
Description of a plain sbunt-wound dynamo of simple 
construction, capable of su

�
pIYIDIl a current of from 00 

�'h:51!ci� 1�"ft:t
d
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;,g�,?t�� e�=�I; for lhe benefit oftbe readers 01 the .scu_Jlti.fic .. .Jffleric/'n, 

by Mr. W. S. Bisbop. of New Haven, Conn. It Is de-
���e,re�?':::;'��:tr';�!: .. ��

e
r�� ,g� t'Fe":�� use, but lObo do not care to enter Into tbe subject sclen· tlllca1ly. Wit" 24l11ustratioDS. Contained In "'IENTlrIO 

AlIlEUlCA" �UPPJ.E."Y."T. No. "Ii;}. PrIce 10 cents. To 
be bad attbl.oWce anll newsdll&lers. 

LiJrht and tine macblnery to order' models and eleo
t l'\c8.\ work speCialty. E. o. CHASE, NEW ARK, N. J. 

Shorthand bv Mail ����t!l=�J!� Itsson 1f'rU. Potts E!bortbanl1 College, WIUiamsport, Pa. 

ICE MA('HJ!,\E�. (:ol'li�", ": lIlIine ;i . tll'pn-.·.' .. ' 
IIInd Uurrler!i' l'lnrhinery. THE VILTER 
MFO. Co •• Ij9\I Cllnto& Street, Milwaukee, Wis. 

�C�i':tee TY"I.'WHRELe .. VooILI LtXP!RIMENTAL WORK.lMALLlIIIICttJmft' Navw:n". ETC. "E.W lD1Q1t STENClL·WO"'1 100 NA .... u ar'N.T. 
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WEll DRILLING AND PROSPECTING 
MACHINERY OF HIGHlllS'I' GRADE. 

1.00MIS (JO .. 'l'Uftn, Ohio. 

VOL:.iEY W. MASON & CO. 
rrucTION PULLEYS, CLUTCHES, and ELEVA'fUl:S 

I'ROV 1 IlENCE. It. I. 

DIXON'S 691 
CYCle CHAIN 

gRAPHITE 

sa. ves wear 0 f chain. pre
vents rust and inrreases 
ease. speed and comfort. 

IV' It will pay you to 
send 10 cents for sample. 
CO., JERSEY CITY, N. J. lOS. DIXON CRUCIBLE 

THE BICYCLE: ITS INFLUENCE IN 
Health and moease.-By Go Ill. Hammond. M.D. A val. 
uable and interestlllil paper in which the ('ubJect is ex-
�t���Ve
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tbe cy cle by 
�
ersnns diseased, Contained In SrlRxTl FIC 

�����t�I�1:�"a����':.;w�C:J.°cent& 

�8u USE GRINDSTONES? 
11 so, We can snpply yon. All sizes 
DIC.lIurfOd and 1I1111101Illr,'d. always 
lI:ept In stock. . Remember, we make 8 
�peclaltyof8electlng stones fora II spe. 
cial purposes. ar ABkfrYr catalogue. 
The (:l.EVELAND STONE (;0, 

2d floor. Wilshire, Cleveland, O. 

Twelfth EdiUon. Now Beady. 

THE SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 

Receipts, Notes and Oueries 

12,500 RECEIPTS. 708 PAGES. 
Price, $6.00 In Cloth; $6.00 in Sheep; $6.60 In Hall 

Morocco, Postpaid. 

T �o�� h�:��; 
been on the mar
ket for nearly 
six years. and 
thedemand forit 
has been so great 
that twelve edi
tions have been 
called for. 

I t is entirely 
distinctfrom the 
ordinary receipt 
book in lleing 
thoroughly up 
to date. 

The work may 
be regarded as 
the product of 
the studies and 
pr a c t i c a l ex· 
perience of the 
ablest chemists 
and workers in 
all !larts of the 
world: the Information g iven being of the highest 
value. arran.ed and oondensed in concise form. 
convenient for ready use. Almost every Inquiry 
that can be thought of, relating to formu:re used 
in the various manuracturiDg ind ustries. will here 
be found answered. 

Those who are engaged in almost an.v branch 
of Industry will find in this bnok much that 
is of practical value . in their re�p.ective call
ings. Those who are m search of mdependent 
business or employment. relatmg to the home 
manufacture of salable articles, will find In It 
hundreds of most excellent suggesti ons. 

r:w- SllfldforduertpUve circular. 
MUNN & CO., Publishprs. 

361 Broadway, New York. 
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