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tNTI(li|)ll"lll)N

{introduction

<;ni|>liitf iM (I riiiMiTiil wli.w ilistriliiiiioii j^ wniM u ,[, mikI
wUk'v ii|i|>lii':iti<Mi 111 (lie Mil-i alxl imliisirifM is iii.iiiiluld. |i „
U«\x<l tliiit ihU trnitix. ..I, thcMil>j,Tt,,iiimnan/.,im nil |.iariMal
inf. rMiaii..M n..w availahl.^ r.'nar.iiiiK th.- iiiiiMTal, «ill l,r nf in-
l.n^l n..t -inly I., ll,.,.,. ..h^mk...! in .j,- ,„ihiiiK or rxplnilati..,, ,,f

Kiapliit.. .lr|H,Ml-. iMit als.. to tim-,, i,il,rv,irMl in this ininrtal nr
11-^ [.MMJiMH ill a iMitrlv r.mini.n lal -.iis... Tlir lihTatur iIh^
Mll.jr.'l i^ -o Mira^iv an,l m, sratlnv.i ll,r.„iL'li lc'c|,„i,.a| aial mici,.
lid.' jniinial- and (inv,.niin..nl ivi-.riv lliat ii has I,,.,.,, x,.rv
'•'I'l'-'il' I" "I'l^'iii an inlrlliL'.-nl c n,v|)li.,n ..f the pivsml siaHis
lit llir craphiti' iiMliislry in all its |>l,asis.

In ihi- iiioiii.}.'ra|ili ij,.. writer disni,-^,, i|„. ;;,.,i|,ij.'i,.al ,,r,iir-
'•'"'' "' ""• 'MiniTa!. iK.lh in Canada and .•N-uhnv? tl,,. >|,u|„.
•""' -"•iii-luiv .,! ll V l„,di..s. i|„.i|. rnaniaT nf d..vrl..piiH.nt
111.' .iiinp,,M,,„„ „|- ,|„, ,„,., .,,,,1 ,,,,,|^ pn,p,.rti..s. iJ,,. various
in.'lh.Mls of r.finii,,; an.l linally th.. : ,.pli..ali..n of th.. pnriti..,!
"iiiM'i-al. It is l,..ii,.v,.,l. that ih.. ..liapi.r .h.alm- with th.. pm-
iH.rti.'s, i;,. ,l.,M;,-al .M...Mrn.ni... an.l us,.> is ,..,„..iM. and i-oinpl,.!..

.in .'xp.i.-ition ..n ih.. snl.j....t. a^ is possil.l.. ,i,i,|,.r th.- ...ivuiii-
slaii<...s. 1,1,1 ,1„. „|.i|,.,. iva.iily a.linils that th.. .hapl..r .h.alii,.'
uith th.. ivlinini. is.f.ir la.'k .,f r..li„l,l,. ,lat.., ir,..oiiip|,.t,.. Mom
if the praphil.. mill ..w n.'r-s ar.' ri.tui.iii in nivinji inforinalion .m

I

th.. sul.i,..t ..f r..|ininL'. in.l.....l it nniM I,.. sii.l. that this i, ,„„. ,,f

th.. in.lnstrir.. ..ii uhi..h ii..t ..nly is th...... har.llv anvthin^' pnh-
h^h.<l. hnl It is .iilli,.,,!,, if ,„„ i,„p„..j|,i,,, „, siu.jv tl„. vari.ius
mill s,.li..n,.., with th,. ,,l,j,.,.| ,,1 -..,„. rali/ali.in.-. .\..arlv ..wry
"I'll follow- its ,,v.,i in..tl„Ml. u„rk,.,| ont and a.lapt..,| i„ th'..

'"'"'''" '''"•ii'ti-iisii... .,f th.. .,r... I,, „,..,.! Ih.. r..,|uir,.|i„.nisan.l
thi. .•\iL'..ti|.i(.s of th.. mark.. I.

Th.. writer th.r..f.,r.. has M,nli,„.,l him^.lf t., th.. ..n,mi,.rat
iiii'l .i.'seript.o.i ot tna..hi.,..ry f.,r drvinu'. ..rnshiiiL^ an.l ....n.-.-n-
trati.m p,iri..,s,.s. which so far hav,. I>,.,.n a<l..pt..,l in lli,. mills.
M.. has also s,immariz,..l th.. priiieipl,.s upon whieh th." s..paraiinn
of Lrraphn.. fr,,m th.. u-an-u.. is has,.,|. with an ..nilin.- .,f s..v, lal
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mill schenu.s, whid. an- in ..fx>rati„n ,.„ tlu- Anu-rican rontinc-ntand .„ Luro,.., In.t ho bus „„t. f.,r n-asons just stat.-.l, ,.„,.. into
the^.i,.s,.r,puon „f sp,.,.ial dovi,....s f„r ,1„. product i„n of certain

The writer has to ...xprivss hi.s sincen- thanks to niino and millowners and manajrers and to manufacturers of nmehinerv for
U>e.r eourfsy in supplyin^r valuable information for this treatiseHe .s a so ^rreatly in.lel.te.l to Dr. KuRene Haanel. Director of
M.ncs, Ottawa, and to Dr. J. T. Donald, of Montreal, for sug-
gestions and kuully criticisms of the manuscript for this report

Month K.\L, 2nd July,-1!)0G.

FKITZ CIRKKL.
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CHAPTER I.

HISTORY. CHEMICAL AND PHYSICAL PROPERTIES
OF GRAPHITE.

i

I

niSTORV.

Graphite* was known by the ancients, for pieces of graphite
and stone vessels painted with the mineral have heen found in
ancient graves. Ilow.-ver this icnowiedge. which niav not have
been more than local, apparently laps.-d subseciuentlv for we
find that nowhere is mention mad<- of its existence or application
until the middle ages. Graphite is there mentioned as a mineral
curiosity, but the name has been very often applied, even in recent
times to similar looking minerals such as molybdenite \1-
though the mineral has been known for such a longtime its true
chemical nature was not recognized until a comparativelv late
date. The generally accepted opinion was, that graphite con-
tamed lead, hence the name black-lead, while in German its
property of leaving a mark on paper is signified in the term
Reissblei "-drawing lead. Later chemists and mineralogists

made the mistake of applying the name grapliite to different
minerals, with no regard to their diemical composition.

The (lerman chemist Heinrich I'ott, 1(392-1777. was the lirst
to deuKmstratc that graphite contains no lead, but it is uncertain
whether he experimented with real graphite or with molybdenite
lu'cau.se hke the chemists Quist (1754) and Pott, he did not dis-
tinguish between the two minerals.

Karl Wilhelm Scheele (1742-17StJ), was the first to nTog„i,e
and to establish the true chemical nature of the two so similar
looking minerals. Scheelet showed in 1779 that graplutc
burns to carbonic acid gas in a current of oxvgen. liencc con-
cluded, that it consist,.,! of carbon; but even long after this
noU>d chemists doubt.-d tlie existence of carbon in graphite, sin.M-

.
rrnaii. l„l |„|, Of,.|,M.|nv-irz, l{,.,,sshl,.i; Kmirh: I'Vr rarl.un., rravon noir

">o„ '''t "-n,;^:
') ,"""""'"!"" "f ">;''"" it i'' kn„w„ as r,art;,m (

,
',

a

? il- .,
','"',' !'I""''«R<' «<•'"-< to b.. deriv..,! from tli,. Italian "LTifin

.'li;"at""i
,.:''''•'' '"" ""• ""'" "=''"' '^™'''"'"' f™'» ;-"'-' "vri.'t-

t na.nin.T, HaiidlMul, .lir aiiorfj. (•1um.m,--B<I., II part I, 2(i()-l,ss)4.
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ti.e analytical nu-thods for .1,,. invo.tipation of s,.,.). rninoralswere at that time xcry imperfect.
It was not until the stronjj resi.,.,,... of .raphite to .11 re-

ajrent.s was estahlishe.i, and th.. con y accm.panvins in>-
pur. U.S were recopni.ed and n.noved tha, the trne nature ofpraplute as pmv cari.on was recogniml and p.nerallv accepted

I he wor,l j^raphite appears to hav been first used l.v the
well known uuneralo^is, A. (1. WVrner (17.50 1S17) and it hasbeen j;enerally accepted since that time.

As to the early technical application of jrrapiute the oldest•""— '-.vcords da,., back as far as ,i,e year I4.K). UV Hnd that
-'"',:" "''" '"^' "^''^l '" "' anufacture of crucibles in H,f-
'H-rxcll .Mr i.,ssau on the i.Mnube. J^avaria. the mineral bein.^
"'"•'""';' ''•"" 'l'<' "'incs in the vicinity of the.s.- places. Cruciblesmade o, pure clay and .raphite were used a, that time in f dn.
a.or,es of .AlCynnsts for n,..l,in.^ ,he precious n,e,ab d inthen- lulile <.M<ieavour to find the "stone of the wise

'
F,r

"""'' ""'""""" 'I''"' "h' m.-un,fac,ure of crucibles, which f.'.r-utunes ren,ained a very sn.all industry. ,s the a,.plica.ion ofuaph ,c o ,he n,anufact,n-e of pencils, and i, is principallv this
.ranch o. the mdus,rv, which on account of , he en.ph'vn.n, of

'Ix; P'.nyiuaht.es .s,inu,late,l the s,.arch for and ,1,.. econon.ic
rchnmf: of the mineral.

Ce.nuno Cennini* born in Fion.nce. l,alv. about 1:570
"''t.ons n, his book on painiin. the use of a pencil for his painK
>iss, consislms of two pans of learl and one part of ,1,,,

ronra.l (i.^ssm.,-. i„ his work -I), rn-um {o..ii;,., /;,;„,;.."
> '"'' --'""t'-.ns ,l,e use of lead pencils, but the-,, nms, have
">"-•- .^rca, curiosi.y at ,ha, time, because he held i, in,,.ortant
';.a<ld a p.cure ot a black lead p,.nc,l ami underneath is written-

(l"rl,ln ,mt„. ,,u<,<l „ti,iuos .fnnml .\m,Uc,nn rornrr ,n,.ho{ ,„n,n
,->, wiurom,,, ,l,rasl, ;„ uwnuhrium li,,>H,nn i„.,rt,:-\

I-a .Moinc cites a document ..f l:;s7 ,-ulc,l with f:,-aphi,e (-')

An nnpetus to the actual n.anufacture of Ic.ad pencil- v.s
«.ven th,-ou^h the discove,-y of th.. .-..lebrated tnin.-s of i5or,-ow-
-l^ilc m

( utnberlaml. Kndand. which ,M...,n-,-...l about bV.O. .A,-

* T.-..|kt;iI (Icr M.Tlcn'i. Vi.-im,., is.ss

of ^l^"^XAl:}::r^t -l;iti.;r "r'rj"^ t"""7 \' ' '-'"' ^•"•'
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coniiiij; t.. s,.v<Tal writiTs* the iirw mineral was uscl l.y ,1„.
farmers at Keswiek (some mill's distaiil from the mines) in mark-
ing till- cattle.

It is .liflienlt to staf. witli any degree ,,f aeenraev where
the first peiieils were made. At all events it is verv likelv that
the art loving Italians were the first ones to emplov the new
imuerul in .Irawiiig. I„ advantage over a great manv other
ai)i)l.aneps at that time in u.se was soon a.-knowled-ed f It
appears also that the graphite for these Italiati pencils had I.een
imported from Knghuid

; it was called at th.ii time Fland..rs
stone anil although the e were no graphite min^.s at that lime in
Hollaml, it is reported that Italv was supplied with the mineral
by llenn.sh merchants, who in turn imported it from Knghmd.

CHK.MICAL AND I'HVSKAL PROI'KHTIKS OF (lUAI'IIlTK.

I'ure graphite like diamond and charcoal consists of carl.on
but in form, color, hardness and other phvsical properties it is
so different from these minerals that Hrodiet thouud.t it sho.ild
not be considered as a modification or an allotropic orm of carb ,n.
but as a .separate element, which he termed "(Iraphon.- \s
however, graphite like the diamond and amorphous carbon'
I'urns in a current of oxygen to carbonic acid gas this supposition
is unfounded.

The three forms of carbon, charcoal, graphite and iliamond
may b, distinguished by certaii; ' rferences in their phvsical
properties. Thus amorphous cari)on or charcoal has a den-ii ,

of l.:5 to 2.0, graphite 2.1 to 2..5S, diamond :5..-). Most forms nf
amorphous carbon when rubbed on paper leave a dull black mark
graphite leaves a mark having a bright metallic lustre, diaiimnd
leaves no mark. Amorphous carbon, if cut with a knife is usuallv
brittle, grapinte is like a very hard wax. while iliamond is n,,,
touched even by the hardest file. Diamond an<l n.ost forms of
amorphous carbon are very ])oor conductors of elect riritv and
heat, but graphite is comparable with metals in tlii,- respect.

(;raphite commonly occurs in embedded foluite.l mas.ses
alsojn micaceous columnar, radiated, scaly, or >laty 'forms:

(^Mnh,.S7:;J;^i-.«;"p;;'^!7^ """" '""'"•^- •' ^^•" -'-"' -"<

{ Hrodii', Ami. Cli. Ill, i>.
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"^•<as,„nally it is >rr:„,„iar ,in,l v,nur.ivt whils, at oth.r ti,„o.
It .s nl ft ,|,.,,,l,.,lly ..arthy U-sUm: Cnstals of ^Ma,,l,it.' an. vcrv
ran.: tlu.y ar. six si.io,|. tal.ular. n.arly ahvavs s,riat,.,i, witi,
'".l.sfM,.( fan-s. (;,,t,,l,it,. ,.rystalix,.s in tl,. HlM,M,l,„)„..iral
systpin. Clark. Siikow and Nnr,lcri<kj. hi>\v('\fr. I'spccialiy
tlu- latt.-r. wim >na,l,. a s,.n,.s .,f a,v„rat,. Mu.asnivnu.r.ts .„. .tvs-
tMls fnm. I>ar«.,s. Krsi.y ,,n,l Starfiani i„ Finnlan.i, ,.a>n,. to the
mn,.|us,o„ tiuu ^'raphu,. .Tystalli.os i,. tho nxmodini,. svst.n,
.Tf.M.t.y fonn,.,l .Tystnls i„ „at,„v ar. v.Ty rar... nu.st of thorn

UMnfT fo.ual ,„ ;:ra..ular .Ty.taliin,. hn„.st.m. at.d n, nu.l,.ontos
Jo liboraf firaphit.. crystals from ii„. ...idosinir rock mass is a
>"ost .hlhcult task, owinfi to the „,ost .Llicat.. an,l .soft nature of
""• '"M"'n.l. For this rea,son th, .|ues,ion as to what svsten, of
(T.vs.alhz.alio,, tl... mineral really belongs has not I n ,i,.ei,ied
(lehmf.ly. l,ut observations poi-.t to the probability o. ..s belonc-
inj: to t|„. iH-xajronal .system ami rhombohedral .livisi-r .\part
fro,n these crystals Kra,.hito o,.c„rs. also as pseu,lomorphous crv<-
tals of pyrite.

So far th.. be-t crystals hav,. been obtained from mef.orites-
i;raphit,. Ml very n.gtilar complete crystals was discovere.l in thc'
n'..eonte., from Aroa, Unfrary. also in th,. meteorites fron, Pntn-
d.'Km (Western .Australia) and Crosby creek. Fletcher believed
one sraplnte cry.stal obtained fro>n the la.st nau.ed meteorite
to be a modihcation of the rejrular hcxaf^onal jiraphite. but other
mmeralo^nsts recopiized the sam.. as pseudomorpho.ses of Kraphite
to diamond,

(iniphite o,.,.urs in crystalline ajifrregafs. which mav be
.los<.ribed as accumulations of im,x.rfect crvstals. far m.ire fre-
quently than 111 crystals: they are composed of small scalv lamellar
partid.s or columnar or radiated individuals, the latt(.r verv
often resembhnp the structure of wood. These columnar or
Ions fibred as^rej^ates, which consist generallv of a verv pure
graphite, are fref,ue.itly met with in nature, as a rule aiv in a
more solid condition than the lamellar varieties and exhibit
generally a regular ...d more even structure. The latter is usuallv
crect and at right angl,.s t.. the enclosing rock surfa..e; frequentlv
.

IS (H.rved. as though from pressure. It breaks verv often in
the direction of the structure into more or le.ss angular ag.^n.gates
oach aggregate being compose.l of thin, narr.iw folia, of verv

K(l. Donath Dor Ciraphit, I90-J, pape 3.

J
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UMiforni width. Th.. I.Mitrtii nf il„. n.lurM.is vMlir, fn.in one l,Mlf t,.

ten (•(ntiiiictcrs. /orciKii iiiiiicial iiiiUliT i-; nitcii .li-i lihiit.Ml

throuul, tl„. structurr aii.l api^'ars as a wn- lui.. Iilni u|»>m ,1,,.

irrapliitr.

(Iraphil,. (MTiirs very fiv.|ii,-Mlly in a dniv ,„• mrlU lik.>

••.ii.lilidii in ronipact niasscs. and in this -tatr it is vcrv M.l't and
car-ily ilisintcLM-alcd.

\atiifal,v'fa|>hii,Mhcivtnr(-h(.u> partly thrlaiii,.|lai- condition
and IS less iVial.lc or it cntiicly lack^ thr dcfinii,. ,|-vstaNiiic stnir-
turc and is then wry soft and inoiv friai>lc. In ihc forni.T ,-as..

i
3

1-ii;. I. |.-jj; _,

Ml's. 1 utid J. Colin, iiKiror Liiii« Kihrcil Ai;i:rc^'ati'> fif (irii|,|iit,.,

we have the ••scaly," - janifliar - ,,r •• llakv "
-rapliitc, in the

latter the ••amorphous," ••compact" or ••earthy" uraphite.
Craphite shows a [KTlVct l.asal cleava-e similar to mica.

Thin lamina, hav.. a diamond like metallic lustre when pure
Their color varies from this to dull and earfhv. accordinj; u> the
IK>rcentaj:e of impurities. They have an im.^tuous aspei't. feel
frreasv and slipixTy. are llexihie l,ut not elastic. The color
of den.se a^'sn-pHes is iron Mack to dark >teel irrav. .sometimes
with opaque apiM'arance. On hiriier lana-lke on account of th.-
great lu.stre the colors chan-re from a dark l.lack to a Mue irray.

Occasionally finely cranular vein j;raphit<. . like that fn.m
Warrensburg.* \ew York State, hn-aks ea>ily into r..ctan-ular
niiissps, which exhibit on certain of the fractured surfaces, a
peculiar finely waved aspect, due to a .structure, which may he
descrilH^ias consistinf; of layers ofa millimeter or less in thickne,.,s.
tolerably re.gular, and made up of minute and narrow lanielhe!

* fJcdIogy (if t'uiiada, l.S.W, pate Jl<t,
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For iclincil f;rapl.iti« loucc >|)ccific ;;ravilics uciv I i. u,
one case a> low as l.SOL'.

I'n|tinl,^ ,,f t||,. spcciiiicii -if .:rai)liit<' M'lit fmiii Canada \« ilu-
l-Mul-iti.H! at l,,.tHl,,n in Istil.' uciv furni.-.h(.,l k. .Mr. l^cunault.
the nninciit Fivncii cIkmiusi .,m(I |.|iysic,>l . uh,, ina.lc "u>r .,1

tluMM in an invcM.-atmn on tlic occilic I'lrat <,i thi- fonn of ,,,i1,.,m.

inri,|,.ni:,l K, tlii> in,|uiry tli-y -, -ir .-uliniil icI to a caicful aiial\>i-
I'.v Mr. CLicz. Mur \,v\u-: .•alcNicI to rxpd any liaco ,,r ii,oi>-
'iirr. ilicy «,.|-c l.nriKMl in a cunvnl of ,ln o\yo,.|,. '|-|„. nsiili.
-liouci. a> airc.-Miy su^p.Tl,,! l,y HciinauJ!

,

'lliat a |.oili,m ,,|

liyilroucn cnirnd mi., ihcir .-..niposition an,! i> oi.l\ srpai-alcj
l..\ piolonu'r.l i-nili,.,! in a chit, nl of ,lry .lil.,riiH-. uliicii at lli.-

sanir time separates I lie ..artliy impurities, in tlie form of eliioriiles,
i'li.i leaves the firapliite a- almost eliemieally pure (arl.oii.+

The spicili,- heat .if yraphite i~ hi.L'lier than that of liiamonil;
It i> lor natural -rapliite O.L'Ollt ami for fnrnaee jrraphite 0. 1(170.

In the followiiiK table 2 the spe. '

•• heat of natural an.l arti-

* 'li'.iliiry (if (' la, l.S7(i-77. pai;.. .-mi:.

t K(l Diiiiatli. Iliiil, p.ijic !-,).

{ .\nM. llffllilll, ,•! il,. I'hy-.- Ji VII., ).,().
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'arli.M, bar fn.n Carr.' l:i(s x lo
' ^ '"

•li-i-tnral r,.>i..taiH.,. ,,r 14''()()l,nw v v
''"' '"I"'""

'-'^.h..su,„.is,.,,,M.h„;
•'''"''""^

'" '""•^'"'^^''^

Al-nl,.Mt .iHi.nniMoil ,1,.. .,„.,.,,i.. ,,.,,,„.„ „f ,, ,„.,,.

^'"'r''
••'"'"•"

' •^'>'— '-St ,,„aii,v f,. , ., „.,„:,:;;;,
* \\ ir.li'm. Ami,, l.i. pM-c .ill. Issj

t l.liTtrot./,.[i^,.|,r. Htdl, I,,,,-,. -.SI
'""i-ii-t.
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( III Ml-ll(\ ir» I'KMIIIIK n

MM. I IIKH) inilhii,,!,! loni: .11 I-' OliiMS ;H,.|lhr, Iu.'IimIv ,,t

()(His:|,

Zi'lliiir i|,-i.riiiiii.-.| Imi- (VnI.iii t:i;,|,l,|ir „ .|„cili,- n-istaiirc
int :.l.n„| .MICinl- .'t,, sO|„„vl..r«r;.,,)„ir..

I. ,,,,„!,.,, I \rli,-,,„
I-' Oil ins.

< lll,MlsTI!> III i.i: M'liITl..

<;r:i|.|,it,. mihI,,-,,,- im, HiaMi:,. -vlun i„:ii,.,l uii), .Arhi-iM,,
"' '" ''- • I'l'-n.M, I,, a, I- ran !,.• .nv,h,l n„|\ uilli -tvai
'''"""'',^- '^'"l''" l"'ni- r- ..|-l,..-,,,„..kiv .1, :, riinvnl i.l' nxv-
;;'n. AiT,,nlu,... I-, \ln|.-:,n -oin. \ ai i, 1 1, O.tini al llir fulluu hi-
li'ni|ii|aliiic. in (l\\;r,.|,

;

• Iraiihilc- iVuiii Ccyliin al l>l>.')
('

Irmii Miilicinia, Scliuarzliach al ti.'ll C.

Allllii-iai L'lapliitc t'l-iiiii Siiiiar railiiih al (Hill ('.

rr\-lalii/r.| IniMi I'lal in al .'iT.^'C.

Acronlinii In (lii-laM !!,.., tlir rr\ -I allin<. vari.'tv .- iiinr,.

.liflicilll.v cnintM^hKl,.. ulinvas tlir coini,:,,-! varii-lv liuiii^ inorr
readily than lli.. iliainoml, |t\ tli.. a.MiliMi, of Imrlv ,|ivi,i,.,|

tiii'lallic h1\. : llii> (niiil,u-ii(,n i- I'acililatcil (Slullia.)

Ml aim ni a j;!,',- tiilir .imlcr ih,- infliicnrf ot' llir liinu |,ipr,

Kraplnlc >,.in..| in,.- jrivi- otT an a|.i.nTial.lr am. I ,,f waliT,
'I'll.' pniv iiunci-al i- iiiiafTcctr.l l,v Mr.in,!: iinncial ai'i.N. Ii\ li.al-
\u^: ill a rnifcnl ,.f .lii..nn,. .„• |,v tivaliii^' il will, ,|iliil.- nun.- ..r

Milplninr an.l: ili.-r rrat'i'in- ran llicivfon- Im' .mi|.1.i.\.mI U,r ili.-

I'liliunali.iii (pI' ill,, aci-.iiiipanyiiit iinpiirit ic-. h ivinaiii> nn-
(•liaiin,..! I,y fu-.inn uilli caliMir -,.,|a nr p.ila^li. In fiiMli- v.ill,

>altp.ln' M.vrral varirla- of trraplnlc aiv (.\i.ii/,..| a.'...,nlinK I..

Kaiiiin.MMT;:, otli,.|> ivinaii atlVclr.!. ( ;rapliit,>. uln.li lM,rn
wifli sahpctrc, ar.' thoM' i.f (Vyl.ui I. {{.irn.w.jalc. .1. ni-.i. I p, r-

nivik, ((iivrnlaiid), Arciidal. ( Ir.phii,. fmni •{a.,in.|.T..i;a. (..\l.in

11 and fiirnac(-j;ral)liitc<l., n.it limn uiili Nillp..|n..

Hy hcalini; f:r;ipl,ii.. with .•iin.inir aciij <ir uii]i a ini\|Mn. ,,f

l)iclir(.lMai,. „( p,,ta»inni an.i >nlpliiii-i,. an,! u ,,. I,ii,-n,..l |., ..ar-
tiDiiic acid ya-.

Crapliit.. ill lis (.JM.niicai rflalii.iis occuiiics a p..Mli.iii i.itally
diffcrfMt from that ..f all (.fh.-r f,,mis ,,f .•ailM.n: ainontiM tlain-
sclvcs. iiidfcd. til.. M.v..|al varictirs <xhil.ii ,|ifT(.rcii.-cs ..f a i.-
markal.lc chararttT v.li(.n they arr aclc>d iipiin l,v .i\i,ii/inL' airrnts.
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'
'- -."-I .vi,„ -,..™; 1 ,;'';;;;":,;"", -' '';-""

::::V';:--f;::::;:: ;;.:"'^""™"::'r;:;;''*:I

pi".""!;!;::::'::':';;:':.;;; 7 • "

'•"•'liy inall.T nil!, ulncli it

••I- iniicli a> |)(i<>ili|,. ,,|- ,1,,,

;::,;,:;;;:;;;;;::;;;:;;;::.;'-
-."^-v .:;;-;;:.

:;;;;.;:;:

.a. I J ' :':^' „-"'— lu. ,f,-M.,n,„.,n„x„l..
i:i- ccaxMl. III,.

""""•' -"^ -ilirdii iciralliHiri,!,..

''J'''-l "f llii- :..|ilili,„i I

1.1,

'firiU In IVIlHUr ill,.

II '•<.*;.,„ ^,-a,,l,i„.s an. lH.a.r,|ui,lM„.nr arid ,|„.^ .,„.

n.ir.H i('ti>t(' (Hi 'At'nr- i .u il,; . ?

„,:,,: ,:;;;. •'"^'•''

r """- — „• a numi,,.,.

U|,

iirins

-iiria ""« l'.'"ail,.|iol,lsa]„l„nMkl,...
Tl„.s,.f„nnsan. ,, 1,1

1"" """ ^'"y f-nn a,„l .-an ras.lv l„. ,.„

s a nil,, wry lila>li,.. cai, |„.

mim.ssr.,1 lii.|\vi.,.n ili,.,;.,„.,. -I-,
.

'
' "Mi Mc^sr.,] 111. u,.,. 11 I „.- l''<;,'-'-;''r.'xlul,i,spIa,u.H..falu.i,lv,M,.,aili.. J
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I in.Mi^iHi Ml (,ii\i.||ii I, ].

''•''"'''"''•"
' '- i-liar:iclcri~tii- l,ch;i vimir (,|' c.rtain "i-,-

li^' ^v;is t„,, .,,,,.,1 l.v M,-,„|„,..„„| ,i„. .,,„,,,, ,,,,„,,,, ,.,,,";,,,

'' '" ' ''' '•'" '!'• l''''-^ l"'i'i 'i~i'<l (>n- th,. |in..liirii,,ii ,,f a n,-:,.

[-.'- ..:.-.. ploiial purity m,mI „{ , v.n Uuv :uu\ ..,|Mal ,liv,~„m
( Mriiilic s j.'|-a|iliilc.)

I.U/i :.n,l (). I.u,|r,-kr* u~r ,|,i. „„rir ar„l r,.;,..!.,,, |-,„. a
aiffcn'iiliali.,1, ,„ .•h.-sili.-Mlinn ,,l' -rapliilcs. TImv i„,l,| i|,;„ ,|„.
^laplul, >,„.,.,,,• as vanci -M.Mlilicathms ,,r cailu,!, aii.l .livi.ir ih<'iii
a<'c'M,-,iin-ly i,,i,, ,«„ rlas-cs. th<«. uhi.-h viri,l m ,|,r aiu.vr ,,-
"••""I' Mii.l iIh.m. wl,i,-|, an. ,i„lifr,.,vni I,, ih,. san.r. Tli,. Innn,.,-
kiiul l.iiz, (IrH-i.ah's a> -raplnl,.". i|„. hiiirr a~ - -raplH ilc

'

'" '"-'i" '"I.HM.nMra... ll,i<o„ a Mnall .,.,!,. -,,;,„ lin-.K-ranul-
•"''I ll"H pi.udcivd) Jiaplnl,. I- Ill,,i-I.-1M-,| NMlll \i,,-ir Arl,! nfa

>prr,i„..Tavnyori.^J
1 ••' I. in a plal i,.,,,. ,1,^1, a ,„ I , luM, hrair, I

'' "'" ''"•" '" """'''I Iliai llir niUMTal .i:!,,-,- nnian,- iiMiiflVivnl
"1- II uill ,Apai„l i„ vnlunir. inninn- il„,-,. vv,,r,nlik,. -.m-m.-i u,v~
s<.ni,.n„ics u< a l,ai-lli .,| liv,. inrl,,.. ()„ a laruv M-al,- i!ii- p,,,-
'•'- r:u, 1m. ..am,..! mil j,, ,n.n n.t,,iis, tl„. aci.l uill f,„allv |„.

'il-ivri, off, whil,. ,1„. woi-MiliUr -tru,.|un- will vruv.uu
: ihc laiNr

:'!' '"ilcrlnj aiul ua^lir,! t l,r,,ii,-1i iroii-lis aii.l th,- i,..;iit i- •,

frrapliilc ,>( -,,,,, |„„.ity an,! (,„.. ,1iv,hmi,. l?as,.,l upon ,|,„ n"
='<'lin„ |,,i/.i, M,,i>.an an,l S.-Mini ,livi,|.. .!„. nalnral t:,aph,l,.
iM-i-iirniiccs (if i!h. woiM jm,, iwd -nrnp-:

''""I' '• <ii-aplnl,..- yirl.lirii: t^, i|„. uUvu- an, I r,,,,-!;,,,.

lo tins LTPiiiii l.,l,ii,- Ihc full, .win- l..,.alii ics

:

(Vylon. Tiroiairr,,-,. .\inity (NVw Ynik Stain, (;,.,„-

villi", ami liuckin.i:li..|i,i, I'lnviiic,. ,,f Ciucl,,.,.: Ii,,rni.,\,|al,.

KiidaiHl: M,,„i,. H, ,-,.,. Calal.ria: Hainl,. Skriiimi,!, .\,„.-

wr-ia: .Mail.ari,, l.ouri' Ai|s,n..,: i'ralfmn.iiil,, la.ar |'a>saii.
Ha\aria

; S|iaiiisli irrapliiii's.

Th, ^^•i":«z. isKI, X(,. ^.

K^
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MO\()(;haPII on GHAPHITE

and

sioii

•"'J '•=""'- lo tins «,o„p I...I0M,. •: . following lo.alitL:-

^"^''"'t. (.M..ravia); Kr,„nuu. Sc.huar.l,a,.h Mu.rru,(Mo,,onua); I'assau (Havana): Saxonian «raphi,.:. ^S
u k. (Oroonland); C.lfax .....nay, (Xcw M,.xin.); So.uh ,s-m T^.kas,.h,nu.a. f.Iapan): L,.n,lian., Mo ,e W
Weinschenk* docs not b-'liove that "-raohito" .,,,1 ••

Ph.f.e" aro different n.odifieations of ca I...,: H n T
different behaviour of graphites in i^H , "'f•''^''"- ""•

.mnnto .eah. and plates, whieh on account I. , l,,::

that these nu. kind, of grapiut;.s;i:;;L'^^';;;;:t'^^
graph.tite" by Luzi, are different onlv bv their n.odj d.vi'but an. otherwise .stricllv identical " "

""
"^ '""^^ "f ^^'^ '-"

Ueinschenk tWnks also that the tern, "amorphous" is not

otherwise like the iarg.-r\::r'
g ;;„:*;;;:r::; , f ;--

n..u.te crystalline ind.v.duals. hence ' am t li 1 ^ ; .Z"Phous ,n a n.neralog.cal sense. Graphite occur.s in!Id ^ Jtlin a state of very fine division, and it is difhcnlt fn r
«„,,,.,:,„., i,. ,,„„„„. „„,,, „,„; :,;!;";;:':,^/::;!^-^

..«.c.i„„,,i,,,„he,i,,„„„r-,hec,„!.;i,„
" '"' ""

were uen,,hed with graphite. M. HerthH..,, h.^l^^'n;'
!;

* Zciischrift iliT Kr>stalloKraphif, iS, 291.
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fHKMISTKV OF GUAI'HITK lo

usinp for this pnrimso a rouction originally (liscdvcrcd l.v Sir
Hcnjainin Hro.lic. Weiiisclicnk. in . ,ipiK)rt of his th(-.,ry. uses
llnxlic's reaction, and shows that .n certain properties -raphite
(hfTers reinarkahly from llie other modifications of carl.on. 'Hiis
reaction consists of treati.-.i; carbon with concentrated nitric acid
and potassinm (Idorate. Amorpliou.s carljon is di.ssolved rea<lily
to a hrown li(|uid, whereas grapliite imderRoes a jrradual ehanse
mto a yeUow trun.sparrnl. scaly sul)stance, wliich is insohible
m nitric acid and whicli represents an oxidation pr.xhict of gra-
I)h!te. This always crystalline product, which is obtainable
only from jtraphite aiid not from amorphous .'arbon, is termed
Gniphitic Add, and the |)ro(hiction of this graphitic acid is the
safest means of identifying «ra()hite, we know at the present time.

Sir Henjamin Hrodie,* above referred to, already has
t^hown, that when acted upf.n by certain oxidizing agents, graphite
IS converted into a compact substance, which contaitis oxygen and
hydrogen and i.os.ses.ses the property of an acid. In orderto prepan-
graphitic acid, an intimate niixt re of oik- part of purified f;,ai)liite
iind three parts of pota.ssium chlorate is treated .th so nuich
concentrated nitric acid that the ma.s becomes li.iuid. It i.s

then heated from three to four days on a water bath. The solid
residue after having been washed with water and dried at 1(X)°C
is subjected four or five times to a similar treatment until no
further change is observed. Graphitic acid is a stable yellow
.substance, existing in thin microscopic crystals, which have the
property of reddening moistened blue litmus pa]KT and are slightly
soluble in pure and insoluble in acidified water. The salts have
been, as yet. but slightly investigated. Crapliitic acid retains
in all cases the form of the (.riginal graphite as small s-"dv particles
of the mineral, gradually attaining a vellow color and'becomin-
to some degree transparent. Neither charcoal nor diamond vield
similar compounds, and Hrodie I.elieves that graphite mav be
consi.lered to be a peculiar radical, to wliich he gives the name
of "graphoii,"

According to Herthclot only natural graphite forms the above
compound; whilst iron graphite, as well as that found in the
Oanbourne meteorite yiekls a chestnut brown powder on similar
treatment.! Diamond is not attacked by this oxidizing mixture
whilst ordinary charcoal is converted into a brown mass soluble in

* Phil. Tniiis. IS.TO, page JW.
+ t'oinpte.s Ki'iidus I.XVIII, 1S3, 2,59, :i;i4 H92 ami 44.5.
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"::::.»;:^'t.^;;:::;:r;:r;;;i;;::-:;;,:-;;j.-. •»...,

I"'«'^'''" in M ,„iMun..* Th,. (i,„.lv .

'l.a.M..,Hi

"" "" --" --C»!..,::i:;:;:;;.:I: fare, [lowcxc '' lliiist lir lakcn tha
' ""' 'iwiiv iliaTi (iv,«ru.„s ,.f ,1,.. ,„ix,„,„ an. „>,.,! a, ,„„.,

'" '""" *""

'""V '"!« I'l.'H-,. |„ „nl,„. „. , """•™'^'' .Aplcsions

• ^i-ii-. Um .c jrT^.'':''
T'"' '-^^^

" <-- H,„

1 I he
....™r::;::::,:;:::;:..-:;:;:r:t;-:;;;r^

--"

-. ..i..^!»;
:

:;';„ ;::;:™*', ;' "»»

It. the resulting iiiacj.

""--i" -nnl. ;::jx;r':,;,::;/';7
;'• -

<Vvlon ,^nn,l,i.,. Irnl,,, '"'"''"''"' ^'"""O-talliM,.

.-uNir,,,,,.,,,,,. ,,.""'"'' "'"' I" "'''.' " Hi"

"^" '-. "ui:i.::;7,;;;:;;;;:s
Ann, ( l,in,„Ml I'liy-. .\|.\. .;;(()

k/lM.i^f>^^''i^'j
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ro,„ Hohemmn or amorphous sraphi,.. poss,.-
,, 1,1.), ,l,..^r,...of .•..lounr.K and .ov.-rin, ,„,n, ,, whil., p.vro«r..pl,i,„. ...i,! fn.„.

.•rys.all.n.. or •.,vlo„ ,rapl,it.. ,lo..s no, ,„,s..ss „,is ..uali.v.
Ton, ,l„. fon.Koinj: i, appears ,l,a, (Imt,. aro „, natur,. M.voral

n-..lo r. .-p,.n„l s„„l.^ of ,1,.. transition of pun- orhon ,o '..rapi.i,,.
h.gh..r ,..n,„.ratnr..s says. ,.,at a-xordin. to th. proson, k„ow-

l-lK- and d,.v..lopn„.„t of ,1,„ ,.h...ni,...l-physi,.al nutnro of th..
^rapl,„...s, ,1,0 :orma,ion of , ho two .listen,., vario.ios •amorphous "
an.l .Tvstalhno pra,.hi,o.s o,„ of froo ,arl,on undor rortain
.ond, ,ons can now hardly l.o do„l„,.,l and thoroforo ho holds
'l..-.t thoro ,s ,n naturo a sorios of .no.lihoations of graphito oarhon'

I

ir I !

MM
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MiiNoi.ii vl'll ON i.KU'iriTK

• IIAITKK II.

OCCURRENCE OF GRAPHITE.

<ii:M:KAi. I KviTUKs of (iK,\i-iiiTi: i.i; posits.

> .
so .nany n ,|„.,„ „,„,! . nun,.,.! of a„ unpur,. a,„l un,l..stal,l,;
nd..r.an,l --u.y :.«ain ar- ... n.,„o,.. fn.,n .n.nspo.-.a.io,,

f.H ilit, >, ,|,a, .,„lv a l,.u a,v „f s,u-h a ..hara,.,.,- as ,o I,., of ro,,,-
'""';•'' ""l-nann.. .Ml „v,.r ,!„. Vu\u-d S,at,..s a:,.l Ca.m.la
-""''''" •'•'"'>>'•'•- ran l„. ,.,.u„I.m1 l.y ,1„. l„„„|ro.|s |,„t so fara v.Ty s.nall ,H.n,.,„aK,. warrant ..xplohation. l.;x,«.n..n,-.. has
'l'"n«ms.rat..,l ,l,at a,.,uai n.ininu shoul.l l„. „n,l..r,ak..n wi,h
«rrat ,m.,-uutmn an,| wi,l, a l,roa,l know!..!.,, of ,h,. ,.l,ara,.,..r.
>sti.-s ot «ra,,h,t,. on. an,i o, ,h,. ,..xi^..n,.i,..s of ,1,,. n.ark... In
son,,. ,„stan.rs ,)„. ,|..,.osi,s |,av.. ,.on,ain,.,l u s„tIi,.i,.M. ,|uan,i,v
.'f J,'ranl„t... but ,t was so inti„,at..|y n,i.x,.,l with otlu.- .nin.Tal.s
surl. as .|uart. a.„l .nio, that it was itnpo.ssil,!,. „. ....,,,ra,„ ,he
Krapl.tt.. at u sut[i,.i,.ntly low n.st to ..ntor .o.nnu.rcialiv into ,.on,-
IH.t.tu.n w,th frraphitoohtain.Ml from oth,.- .Icposits. Tl„. ^Muphito
fro... s,„.h .L.posits has h,..,. provo,! in th. lal.oratorv to !„

'of a
K<v.. q.iahty; l,Mt ,„,nnu>rnal pr,„.,..s.s,.s have not v.-t 1.,.,.,, .lo-
V.S...1 for Its proHtal.l,. ,s,.parati.m. ..spcrialiv fron/tnica

As .nttiin.Ml in th. pn^mlin^ paraf:ra|.h natnral Kra,,hit,. is
;'-'''"' """ '"" .•las.s..s,vi..:.,,,talh,u. and ntnorphous ,h,.
fortnor r..pr,.s..nft,«th..f:rap!,it.. whirl, has a ••lanu.liur." ".Juh"
<"• flaky struct ur.. an.l wl,i,.h in i,.,Hf is a nearlv pure carbon
al hou,

,, ,nay so„„.ti,n..s occur ,„ very tine, n.inutc flak."'
-'"'^' •'" t < other fortns of whatever ...vurrcnccs an.l character
aro relerrci to the "amorphous" cla.ss. The "scalv" or "crvs
talhne' varfty represents the graphite, that can he nse.l for all

of Us imnte,! occurrence, cotnpare.l with that „f the atnorphous
^rtety, tt >s used n.ostly for the finer purpo.se.s of tnanufacture

; ?,:T .r';"'"^-.
'"•"'"'''' '•""•"'l'-- lubricant., electrotvpes

ami ,H.nc,ls for wh,ch purposes it is s,x.c,ally adapted on account
of us freedom fro.n all iu.purities. The "an.orphou.s " varietv



'.IMIMI, IKVITKI., OK ..IMPMln: l.K|.,,Mr> \>J

;"'""• """•
1' -"1. '-Mrs MHul, ,„„r.. .bumlan.lv ,n na„.r..

'' '""..n.l In.M. ,1,.. «an«u.., a «r..a, ,„a„v of ,|,. .Lpo,,, I-•^n^ a.n..n,,,o,. ,,.a,,h.,.. an. a, ,„.... f [ ,., ,

.. M^-n„n..,.al,s.o,„„l. 0„ a.-, u of „,. .l,,,!,.,,,,. o, o, ,

"

.^ on .1,.. aM.M.,.lH.M> KraplMl.. ,., no, u.M for ,|,M,,M.r ,Hm„....
'f '-"'faHun. a. lMhn,.an,s or f,,P ,,,,,,,,,,, ,|ass...s of' ,.,.1.
'"•'•'-"•"•M-. •".. -V,. ,n •f,.UM,Ma„....s,asin.on„'o

.:

^V>//'^nV, .l»„n„lnl ,;,h l'r,nn,.s M,,oh „>„/ In,,,.

<;raphi...isso,nH,n„.sfoun.l,.,,nnM.rai v,.,ns or rork, a<M„.,-
ocl w.h pr™s n,..,als: i, is ..v..n a. ,,n,,. Mus,ak,.n for a n,,.M

-

l.f.'n....or,. In .!„ Sunnysi.l.. ,.x„.Ms,on min... San Juan , .

.. .
.s ^.,,n.l asso..ia,..„ ui,„ .rap.n,.. ,n ..nar,.* ,•:,.;,;.

w. V u, t ,

""" ''"""""' ""' ^"•"" '" '« •"•">'''<•' i" '"-
^..^ ^^.th ,1,.. .„.,.urr,.n,.,. of silvor. In ,h,. on.,- fan.ous Silv.II-. nnn,..t .ort

, shon- of lak. Sn.K.rior. in n,o.s, of ,.„. ,

'••''"

,
''

'""' -""'''''"• '•'"' '"' ""**'••'<' i" pink spar «

h,. mmo tl». s.lvor was .nvanal.ly assona,..,[ with .rraphit,.
'». .hat the latter oeeasionaliy o..,.nrred alone ,n snuufIn I .

:",.:;::;;;
1

:;''''"''' •'"'''^•'^"•''"''^^''-^^ Theassoj;;;;.'

.n ..etalhferou.s ve.ns, „,„ 1... ..otieed in n.anv loealities of ,h„

r pmlel as an in.l.rat.on. arises fron. its dose association withhe ru. ore of Silver Isle,. The anthraeite-rese.nl.lin; fl«h>eh s oeeas.onally fo„„,l i„ ,h, veins, as well as in the enelos.ng rocks, wouW seen, in co.nposition to he ahnos, ^ e , i"^how,ng as ,t does, no volatile .natter on hei.^ heafe.l t h^s'iH'on ,lesc,..l,ed as alte,ed hitn.ne., in , he - 0,;>U,,^„j Cannula Vm^'
.raph.te .s, oc,.asio.,ally, inti.nately mixed ui.l, .nafjnet'icami henmtu.c iron ore, ho, h in Scandinavia and ,n CamX

«pec,n>ens of the lar.e .nagnetic ore he,l of H,.ll near (
'
washow sometimes alternate 'avers of ,.,.,. •

i

''ftawa

•.n<I „f . I 1
""""•"• -'.^Ts ot eoar.se.y granular magnetitea.Kl_,,f red he.nat.te. the two heing son.ewhat intenningfed at

* Mined anil Minerals, l<»0I-i;i()2, pagcilS
t 'ieoloRv of Canada, lSS7-8«, Part II, page 28. H.

IS ,».|lver

).•(

nie from
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"<• junrti.m. drain. ..f uivr.u.l, f..M^,,,,r an .lK.,.,ni„at...| ,„
""• '"««"""''•• '""I '""I- .t un,l .1,,. |,WMa.,i.. ,„ntain i„,l,,.,|,|,..|
rrvMall,,... plu.rs ..f Kraplwl,., a .,.,,,1, ..f an u,,!, „r n.or,. ,l„.l
A (iln. „f scaly ^m|mit... n,.,, v.t. mats i|„. f,,.,. .nrfa.v of tla-
..tnati,.. lay,.r. Th- hrnnUt.. of ,|„. Woo.lMo.k ,n„,.., Ww
Mn.nMvvirk.i. rr|H,rt,..| „. |„. „,„,„ , ,„ , „„,, ,|„„ |,,;,,,,.

•

irra|iliitc.

A.Tor-l.nK to lowlrr* ;:ra|,l,ii,. ,. f„„n,l ,liss..n,inal,.,i i„
th,. nmKnH,.- iron or- ,n Iranklin, NVw .I.t-.v, an,l at ,,„.. ,„„,.
was anohstarl,. to the -.vorkin^ of ,ron MMl„.('atalun for^.. iVck
I.MS also ,|,.s,nlwM| as orcurrinK n.-ar tl„. Natural Uri.lKr in I,,.«is
'"'Hily. N.w ^ork, a n.ivtnro of dilorit... uraphif. an.l tv.! iron
'T... til,, latlrr anioiintitiK t.. al.oiit on,, half of tlu'inasst

The pn.s,.,,,.,. „f ^'raphi',. has I u notii.,.,|

'
' famous nu'tcoritcs. as foll,,ws: I.,

n,.ar M,.,,,.,!,.^,, in Mahia (ISKi), Mo|,„nuIit/ in H,.hrn,ia 1\h'><^'
.S.vu.r ,n (ro^Uv (•r,.,.k (1,S4(),. the lat,..r ..ontainins lar«,. lun.ps'
"f >r...ph,„.; Conjrfonl in 'IVntH.ss,.,. (IS45,. Charta.o in T,.,m„.J.,.
(l.S4f)). N.,.|as«,.n in Hraii.l,.nl,ur^'. (Lrnruu (1,S|7). (•h,.st,.rvilleM South Carolina (IMt., an.l Kal.a in fuKarv (IS,") \n
thos,. in,.t,.oritfs arc of Krcat s<.i,.ntifi,. int .r,.st. inas.nu.h as thrvhavP yi<.|d,.,| most of th,. v,.rv fin,, irraphit,. ..rvMals

III soinc ,if the
iiarto. Iimary (ISIT)),

Chi.isifu-iilion iij I), /kikHs.

Far nior,. itnportant from an ,.,.ono,ni,. pomi „f vi,.w .,r,.
those o,.,.urn.n,...s whi,'!. ,.on,pris,. JarK,. workal l,.posits and
WIU..1. are t ho s,.bjo,.t of ..xploit.tion in niany pans of tho uorl.l.

lit' bulk of the world's supply of Rraphife is ,.hi,.flv d,.rivH
from ( .niotj. Austria, Havaria, Sil.,.ria. Knpland an.l ,h,. Cnit.-.l
.Nat,.s; workahl,^ .loposits, soin,. of then, of larp- ,lim,.„sion.s
are also I.einK num.l in Cana-la. Italy, an,| ro'entlv in Mevieo
Willi,. dis,.ov,.ries of .leposits are n.port,..l from Wesfm Australia'New ^outh Wales and .\ew Z.'aland.

Th,. ,no,le of oeeurren..e of trraphit,. shows gn-at vari,.tv
affonlms .pnto a .stu.iy in its,.|f. Althoufrh the te,.lini..al import
taneo of the tnineral has l.,.en re,o.nix,.,| for a Kreat ma.iv v.'ars
even for ov,.r a .entury, an.l althou^-h th,. stii.lv of th,. variou.s
o.Turren,.,.s has l„.,>n faoilitat,..! l.v in,-r,.as,.,| mi,,

l{i.!;.rs. Kin.il Hop. G,.nl.. \|.h- .r,.rs,.y.

t Miiipnilo^'v of .\,.,v V(,r|^ p„gp .jd.

Illllf (l|.V(.l()p-

|Kii;<'iil.
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<>t till- ruincnil j- -.nil iiii|Krl'.'.i
.

•i'-H|'li.l.- 1. fouml „, ,1... .,1,1..,, .rvMull,,,,. |-..ri,mr„„„ .1^.
lm»fi.wh...l tn.ni all tl>.. „rh.T youMfr r.-rks l.v ,l,..,. :,f,„.,„',. „,
any ..rKani.- nrntfr M,,, „ i, uUn |„„n,| , , „, „. ,„ ,|„.
:^Ml>,„,.„,Hry strata, v-rv ..ft.-n m .„.,t..m «ul. .-..al, ,•.„.„„„•'
a kitt.l „f KraplMt,.- anihra.u... „. vvh„.|, fu.-.n ,t ,s ,„„„.,| ,.. .,„Z
-M,..,, ,„ lih.,,1.. I..la,„l, SMM.Iar «ra,.ln.,.- ,.rl,.,„ ., :,U.. ,„„,„,
'" " ""'

't'"
"' ^'"-"••t"i-< H. atwl aU,, T „..,,,„„ ,v„l, a

.
.|...-.it ofaft hia..it.Mns,„„h..rn NVw Hn.,.,wi,.k.

, ,l„. n..rth..n,Wps n-ar alt,.nlH.rK.«ra,.lut.. w f.-nn I a,s,M.,at...| u„l, ,-.,alM.anH
in .1... ...al f„n„ati.m, «l,i.|, „ n„„,,..,.,| „f ,,,„„<, |,n,..,t...„.
an.) r.,Mjrl.,tM..rat,.: v..,y ..f,,,, ,|,.. ,n.,.hit,. „l,iai.„.,| f .,„ ,i„s
I'-alMv ha. tl>,. I,,,,.-.. a,„l a,,,H.an„„-,. „f a„,l,ra-„.., nun i. di.-
t.M«ui.s,al.l,. will, .|,|!i,.n!,v tr...n ,l„. |a,t.T. it :. al>.. f„„„,| ii,
u ni.i„h..r .., ,.h.,.,.,>. ,„ M ,,„,..„ with ImmIs .,f .,lt..,v,| ,.|uv -lat.s
atui .ha!.., .,1 m.,r.. r..,..,,! ,lai.. than th.- .Tv.tallin,. r-rk- ( ;,.,„.,..
allv MHaktnK. th.- larjr.-t an.l imom vaiuahl.. ,],.,„,>„,.,,,.„„• ,„ all
•
a.-s t.. i.,.|,mK t.. ,h,. .,l,l..r ,Tv>,alli„.. f„nna,i..M ..f ,„•.-< 'a,,,!,nun

'"":,: '•' '"••'"''' ''"' *' '"" '''"'^"^ "••'•'"• I" K.UMs. an.l .TVS.
tall,.,,. h„„..st,.„,. ,„• ,1a. I.a„r,.n,,ai, t„rn,a,i,.n. i„ ,|,a, |,,,r, ,1,.mk-
nat.Ml as th,. ,i,,,H.r ,,.,n„,„ „f ,h,. (lr..„vill,. s..n,.^. wh,.h ,- ,.„t
I'V a KH'at ,„a„v ,i,k..s an.l ,„ass..s „f ..n.ptiv.. r....ks |„ ,i„.Mute of NVw V,.rk ,h,. w,Hkal,l,. ,l..,K>si,s .,f T„.,„..l..r,.ua ,„...„r
in ,-i f-.nna,„m si„,ilar „. ,l,at l„u„,l ,„ ,|„, „„»!,..,•„ ,,an ,.! Ottawa
<"nniy. IhoKraphif ,.f ,S„„.|.ri,|^„.. Ma.,sa,.l,„s..„s, f„n„s l,..,|.l..,l
v.;.ns ,n a f,,|,at..,l Kn,.is.s. wht.-h hav Wn w„rk..,l t.. a ,|..,„h
... «. a,„l ,0 ..,.,, Th,. san,.. ,„ay In- sai.l of the «raphit .,„,•,..„..,..
n,ar Hnn>fu.|,l an,l N,„th Hr..,.kfi..l,l in th.. san... .staf an.l ,.t
'-th.T lorahta.s ,„ (•„nn,..-ti..,.t an,l Wrniont. Th.. larj;.. Kni,.h,t..
.l.'I«..sU.s of (Vy!.,„, whirl, hav,. I„...n w.,rk,.,l si,,,.,- IS'T an,lwh.rh ap.ar to l„. in,.xhau.stil.|,.. ,„.,.,.r ,„ >;,a„i„. ,„,.ks, l.,.l.,„„.m« to th.^ L^iun.ntian fortna,.,,,,. Tl„. ,|,.,„.si,s i„ Havana ami
liohonua, wh.rh have been w,.rk..,l f,.,- s..v,.,al l„„„l„.,l v,.ars .»•,.

ex,.I„s,v,.|y confi,u.,l to the gneiss f..nua,i,.n. while th,.' .^,lM.r,an
.•.•|«.s,ts ru-ar Irkutsk. ,.,.,.ur I.etw,.,-,, syenite an,l iiranite

.\11 Kra,.h,t.. ,le,Msit. ,nav I,,, .lasse,! «ene,i,.allv i„r„ :j

groups,

1. V'einlike.(,.eiirrences.

'-. Mt'dlike occurrenr(>s.

3. Di.sseniinations thnnii;!, tl„. ,.,„intrv ro,.k.
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Viins or Vvinlikc Occurrmas.

In tho first ,no.I,. „f o(Tiim.n<.,. that of v,.,w',l,
(•"nstitutcs tlu- tilin.r ,„ ,.,.i„. ... I

\'"'i.s, tho graphite

i- i."w.... „ -n^'-:!:^: X:.z^::r7

1

"'"

;rt:;:;LTT,r'^r" ':'•"'
f' •'-•-™-

P<.ek,.t. of graphite arc .lrp„sit,..l *
"''"•'" '^^ ''""•''

'^ ">"1

Ki.. 4.--Ki.«uro Win of (iraphito. Hwhinch:.,,,. (Ir-nvill... Ca,,

and 'i?t„""rr'"
"^ '"'•'"" '*"— '"I<^ «'n-nl„.rla„.l. K„Wa,ul)

.n..s.;Sir;;: r;;: ;:::;;;;;;£• ::; f''-'-^='p'>''^Hi^hiy ,i.,.o„,pos..,l an,l ...insist ^^ n ^v ^
^' V""" '^";'":"r

<loconip„siti..n r,n,.ln,.ts \V1 V ?
''" "'"' """''"'•

very olt..,, .•„„sist.s of panilM fih?™," nr . 1
'

"''^ ''"'"« •'"' '''•''>»; 't
<.f ''»'fil>r.vsl,-Mnpvorti.'artoVl,,

v'^;.;;^,,':"''
'''^" ^"-'«r"Katio„s. tl„. .lire,., ion
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-•;"'"^i"i"^ n-ks is not ,l..fi„itoly roropn^..,!. it app...,, Urit"'.V n,,n.s..„t son... ponion of ti... An.h.an. In . on
"

.... ...rlan.l, Kn.land, a tin.- s,.aly ,raplnt. ..„. i
!

" '"•!. travrso a .roonston. porpl,vry. Th,. ^,n>ru. is ,.| i ^

v'

'•alcspar and .,ua,,, i„ ,,,„,.!, o,.,.„r nests and'n.nps of I
", '

•".- .rap ,te. ..sp..,.ial,y snUal.l.. for the n.anufa.turl of ,tn sIn Batugal, provin,.- of Irkutsk, Siheria, a tinHv fi "ro smplnto, purer than that of iiorrow.lale. oeenrs in ^ s
"

"•".through a granit. :,r dioritie roek. while in the osel

.u.^gna, hunps of pure .raph,,,.. snuahh. for the n,a,n,fa,.,ure of

lialilril \'tinf: or .l/«.s.v(.s\

As to the seeon.l fonn, that of "i.ed.h.,1 vins or nm-es '
itn..st he sau that this n.ode is very often n.et wi.h. and tha larje.^.soft .seharae,erhavebee,,dise..ver,.dand

son,eti,:!s ;rl.tahh I ..ned in many i)arts of the world
The prineipal feature of l,edded vins is that their general outlinenn^I nan, d,reet,on eonfonns .i,h tne stratifieation'.f the ooro k. thev f"nin..tluMnajority of cases diseonneetodlavers lenti-

-.1 .r .nassrs or ,.hain-iike aoeunn.lations between the lavers o t eo..Hosn., tonnation, .iving off so.neti.nes branches h ^.l n,aro ac.>.npan,ed by paral-e. lenticular masses or nun,...,; ; s^ :nations of jrraphite thr..ugh the .•..untrv r..ck
Tins fern, ..f ....curr,.ne.. can als., be n.,ti...,l in a nun.b.T .,f

Wali,,esn.CJ„a.,a,es,vecially in the townships ..f Hu k^n,Crenville, and also near White Fish lak. . in Ontario
-N-ar Passau, on th.- Danub... Mavaria. gneissose rocks o.,,,^

....pn-.natc.l w.th s.-aly graphi... which at tin,,. app,.ars .sc.nar masses of rich inin.-ral. Fifr. 5.

''sl.nti-

Hero they are foun.l .•hi..fly i„ „,, „nm..,liat.- n.-i.d,bonrho.,.lof ...tercalated b...is of granular lin,..ston.., ah..,-...! bv ... m ,.

'

....rphism.
I^;..hthegraph,,eb.vu.ingr,...kandi,s,

; i"'...•s an- n,u..l. decomp.,s. ,1, so that kaolin an,i .„her .1... ,n :
.n ,^Khu.ts are .n.nd in intima,.. asso..iat.„n wi.h g, ,

l^^!H.Mts. The gen.-„c c.>nn....,i.,n of th.-s,. n.cks with the (WLw,
.yix.i.s very ..lose. The l..n,icular f..rm ,.f , he ,l,.p..si,s as f. nM,w.,rzba..h-Kruman (Hoh..nna). th.-ir ...ol.,li,.al r..la . h
wh,n,er...a,...,lin,..s,.,n..s.th..,rfr..,p,.,tass...;.,.^

•'"-' """•• >i<'<'<.".posu,on pro.luets, ...„n„.c. th..,,, clos..lv with the

-I

Jimi



24 MONOCRAPH 0.\ (iRAPHITK.

Passauty,5e,fronMvhich thoy are differciitiuted bv the more oom-
piiet, loHs crystalline rharacter of the graphite.

On the northern border of the eentral zone of the Stvriun Alps
near Ka.sersberg, is a hijrhly metan,.,rphosed svMen. of earlxinifer-
ous shales, ehty slates, liniesf.nes and conglomerates with bedde.l

Fig. .'•..-Lenticular Mas.se.s of GrafjJiite near Passau, Bavaria.

ma ses of eoal and ,-oal .seams, the coal of whidi has pa.ssed into
graphite wh.eh pre.scrves completely in some ca.ses the app,>arance
of coal, from which it i. derived. It is very con.pact, vrv pure
and often extremely hard. -

i
-

Dixxeminaled Graph ite.

As to the third class of deposits, that is the disseminated var-
vanety this mode of occurrence is less desirable from a mining
pomt of view than the other two. a.s described alwve. since it in-
volves the handling of a very large quantity of rock, detx>ndin..
upon the percentage of graphite contained therein, in order toobtam the pure article. However, it nu.st be mentioned, that
most of the successful mines on the North American continent have
been workmg on deposits of this character, although the vein occur-
rences as a rule are of too limited an extent to render their com-
mercial extraction lasting and profitable.

This dis.seminated variety occurs as scattered .scales or plates

K^;^isjam- :-W3
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through certain portions of tl,,. jr,„.iss, limestone or oilier similar
strata; it occurs often in proximity to veins, and in these cases il is

supposed that til., firaphite has thence l«.en distributed alonj; the
planes v ures of the rock in contact from the veins itself.
This ha: 1! . -repanicuiariyohserved.whenMh ' ininsrock
IS a mica g; ut similar occurrences are also found ,n limestone
and other ro( ..iKini; to the older series.

In the niajoiiry of cases dis.seminated firajiliite occurs in the
neifthhonrhood of eruptive rocks, like firanite, diorite. pori.hvrvor
other intrusive rocks, in fact, some of tlieriehe.st portions .',f dis-
seminated graphite have been found near the contact of the countrv
rock with these rocks as observed in some localities near Jiuckiufi-
I'am. FijT. (i. It can therefore be reasonably inferred that the

FiK. 0— Di»s«TnliiatP(l Craphite, Buckingham, Que.

presence of these intrusive dik.'s has had a beneficial influence upon
the formation of the deposits ii: ; he adjacent strata.

Mica schists contain disseminated graphite to nuch an extent,
that they be ome graphite mica schist, as in some parts of Saxony'
Germany, and in the Pyniues; some of these occunences have
been mined profitablv, ihe pioduct obtained, after freeing it from
grit, Ix-ing highly suitable for iubricating purposes.

• n

h^ i i:

Honw ii



26 MoMx.iivpii ,ts (iii.xnini:,

'>''<->"-rru,;oj(;mpluUnU:<i,„„l„.

- m ,.Ma. IMU ,n many lo,.,di,i,.s ,|,..v .n- so l,,„i,.,, i,,

MM ..( ,1,.. «. ,kMl,l,. ,K.,M,.„s ,,n. of ,1,,. ,i,>s,.n,inat,..l ..la- .umI;vlnl..,..n-u..tha, fi.s,,,... veins o,...„Pah„ u.iv ,1.-0 ',

o,.', .

• !-.'>> I.,.,
,
o .,an„.,l in.n, ,l,oso ,,o,,io,„ „f ,„., ,„,,„,,ion whon.

l.Y-n.nd,s,oun,l.l,ss..nnna,..,lin,l,..fonnof,i,,,...al
s, : It^

:;;;:.;;;;;;:';:,:;:;;"'•'-'' —'-• --.".....,.

w,.:';:;:;:;::;:::^:r\t''-:;;;-"r'-^ -^•"" ^.

,1 ,
«'.! '""< liaM' liciMi iiuK ( and Ij-is

::;;.;::':.•''^''^""'rv'^"'"
'''''''>••'• ""'•--- ''^

'

•'''"' ""^ '"".' f '"•'•"..•..„.,. ,voul,i s,.an.,.lv 1.,. . arran.od
111., most important of thr irraoldi,. d,.,'„,<i,. ..... .; :. , :frvaiiliilc deposits arc situated ii

;;''';--s,npsofHue.i,,,,,a,nand.;:;:ij:::o;,::.:;r^

.1..
.
nnt „s of Lanark, I.ee.is, Frontenae and .Addinjrto , pro-nH.eofO„,ano,. m,hevin,,ityofS,.Jolm.anda, Km«s a 1

()ro\nHo nl Aova ,>roti;i .on .,t in n ...

I'ritish Colnml)
'' ^'••tia. and at Alkow lIarl,o„r. Dean (ana

/'niriiin oj QkiIiic.

Jlnnn^r or .raplnte in Canada dates l,a,.k to the vearlS-lTh ..e,.r,i„., ,o S,r Williatn l.o.an. -Mr. Harwood, of Va ^

•
|-k on several tons of .rapl.ite fron. a tnineral bearin.

e '"-"^'f
"" "•"^"- "'^'- '^renvilie." We find fnr.he;

n:s:;;n;":;L^;z."''''''^^'''-
•''-'• "--•-•.....•

'• •;
''I'l.nh...^^, oee„r> in il„. altered roeks of ,]„. has,. „f ,.„.

:;;::;"•,
^'''; ' "" •--- townships. „„,„,,„.. ; .1 d

:

mo';' 7''-^';'7"-.- -^"-••"'- sl-l.'s. renderiti, the.n soft,

' "' "'''"•"'"•"Mo,.ne value. Kxamples of , h.se „lu, :l,a.n„-o-s Mate, are to he .,.,„ i„ ,;,.,„,,, \,,.||„„„.,^^,
^__^^l ,.^1 jj^

.N.-iniplesof ihcs,. phii :ha^'in-

nrv, in

'mm&^^m_ ^W^^wWm^



n.vvE \i.

Hi.- MiIII-il; I'laiil ,.| liu- H,„kni"l,.i„, c,,-,,,,!,;,,. I , „ i. ,
,

I'his Mill I, 1,

.^"•"1 V'l.ipillU l .'.. lU-.il 1,111 kiiiyli.uTl.IIM, .\I,II |,„. lv,M, ,-,, „vU l<...>.„s„,„„.J ,„H| 0^,,l,,,„|,a
i'.lV

l'\ Ml. Uriniiiii.l. M. !•:

UVm.tii Orirt, Hiukl.i.i;ham(;,,,pliiii-(.-, W\



If.-'^
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t|.Hatt.Tplan...H.Ios,nK„n.p,„H,....
Tl,.. ali-r,.,! 1 Wonia,, Unu.-

stoiu's of Owl s Head arc als„ plimil.aKinnus."

2. "\V.'rkal,I,.,l,.p.,sits.l,„w,.v,.r.,M.n,rnnlvi„tl„.|.aMrontia»
S.TM.S. ,„ ,1,,. townships of M„,^,,,s, l.o..l,al„.,-. and CrcnvUI.. in
_l«'.ls or s..a„,s of fro,„ a f,.w in.lH.s ,., , wo or tl.nr f..,., in ,bi..k.,;.ss
II1..S0 ,i,.pos,ts o,.,.,.r K.Mu.rally i., linirston,. or in tliWr ini.n..,|iato
vi-in.ty. an, Rrannlar variHios of ,1ns ro.-k of.on contain Ian-..
.T.vstall.no plafs of pln„,l,aKo. Th-y aro of,,., i„t..m,p„-,| .i;.
in^' r,s,. to l,.n,i,..,lar nmss.-s, whi,l, ar,. s,.n„.,i,n,.s n,.arlv pur,'. an,l
at „th,.r nnus n.in.l,.,! with ,.arl,ona„. of li,n,.. pvrox. n,. an,l
fon.ip, „n:„.rals. At o,l„.r ,in„.s ,l,i> ,„i,„.,al is so finolv ,lis.
s,;rn,nat,Ml as to ^iva l.lnisl, ^ray ,„ , ,„ ,)„, Jinicston,. an,i tl,,-
.l.stnl,ufon of hands thus ,.oloun..l s..rv,.s ,„ n,a>k ,1,.. sfatifi,-.-
tiouof tli,'r,)ck."

;{. "Tl,.. phnnhas,. of tl,.. l.aun.n,ian s,.ri,.s is. howv..- ,„„
c;..nf,n,Ml ,„ th,. l,„„.s,on,.s. Lai-^,. ..rystallin,. s,.al,.s of i, ar,. o,.,-,-
sionally ,l,ss,.,„n,at..d in py.nx,.n,. ro,.k. in pvralloii,,. an,l sonu-
nnu.s .n .inart.i,.. an.i f,.l,lspatl,i,. ro,.ks. or ..v,.„ in „,a«n,.,i,. oxi.i,.
of iron as in the Hull ore l)t.,l/'

Tho above, represents th,. ^ns, of .•on,.lusions r,.ach,..l l,v ,his
""ted s,.olo,Mst an.l tnay still he appli..,! ,o-,lav to the Krapli,,,. ,1...
imsits of ,h,. (in„h,.e n.,rion. sin... that time the deposits inOttawa ,.o,„.,y hav,. he,.„ o,x.ne,l up and stn.lie.l, and in the follow-
.np. additional information r,.^^,rdin« th,. ,harae,eristi,.s of the „,..
lK)dies will 1m. given.

The eeonomie u.sef„l ,|,p,„i„ „f ,,,^,,,,,,i,^ ^^^ .^,^^|,^. _

ftned ,,, the erystallin,. li,n..stoiu.s an,l associate,! gnei.s.s,.s, whi,.),form ,h,j npp^.r „. nhc.rs of th.. so-eali,..! (ironville series. fnn,„.riv
reparde.1 as repr,.s,.ntinK th,. n,i,|.l r uptx-r part of the Laun.n-
tian formation^ Tlu.s,. roeks are ,.ut fn.,,n,.nt]v bv intru.sive ,lik,.s
of Kran.te. diabase. pyrox..i>e, etc.. and the graphite occurs in ,!„.
form of ,iiss,>mina,e,l flakt^s ,.r s,.ai..s. in gneiss and lini,.s„.n,. „r ,•.<

rue v,.ns. both ,„lnn.nar and foliate,!, whi.h. how,.vcr. aiv a!.,
fo.iml fr,.,,n,.ntly cutting the g,-anite an,! o,h,.r ign,.ons rocks as
well as tlu. gn,.iss, Th,. workable di.s.seniinate,! graphite is. how-
over, m tlu. n.ajority of ,.as,.s confine.! t,. gn,.iss. A good il|„s,ra-
n,.n of this ,s th.. XValker mine, .>n lot ,9. range S. township of
Btickinghnm. Th.. workahl.. graphite occurs her,, in a tunnel, an,!
IS c.onfin,.d to ba.Kls of a grayish gneiss, a ••sillimanit..." wliil,. aband of li,n..st„ne setting thn.ugh th.. latter contains nothiie^ of
.inp..rtan<.,.. Th,.se ban.ls of gneiss hav,. a ,hickn,.ss of from ,.>,; to

««*«PmM
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MmMM.IMI'H us (,ll\l'liriK.

tl.iny f..,.|. M,„l ,,r,y Inm, u..i\nu^ ,„ s..,„..i„n,..s f„r,v ,«.,- ..,,„ „f
ir-aplut... 11„. „„nss is „f„,, f,.,,,,.! in a n.Mv n,„,li,i, s,,.Mi-

;'" '" '" :""''•> "f '"'^"^i^"' '''•<- '" ^'nuu,.:, ,,vr.,x..„.. a.ul ,ii„-I'a-. "Inch a,.,.„r..ntly l,av.. .|..v..|o,,..,| ,!„, ,„nnano„ .,f ip,,,
I'.vntcsiii tii.'adja.ciit lork.

lV<,f. .)sa„M of <i,,M,aMy, mu.lo a llion.njrh ..xaininati..,, „ni„.
\Naik,.r KiMpIu... lorati-ns i„ ,)„. yar IV.Mt, an.l, as l,is r,.,,.,,! ..„„-
a.Ms son.,, points of intcvs, as ,„ ,1,.. o....nm.M,.,. of ,1,,. „,in,.,.al, ,,

al)stia<t of tlicsani(MS};iv..n in tli.. followinj;-—
Tlu. workinjrs of ,1... W,lk..r Mining Company corupris.. lo,s

1.'. -0, .1 an.i 22, of ranR,. 7 and S, townsl.ip of BnckiM^l.an,
I l.-rr arc a cvat nu,nl«.r of op,.nin«s all ov.t this atva, l„„ only a

nr.'^iMr'
''''''''''''''"''''''''

*"'^ -•i='li"t.-r.-s,ar,- th. follow-

1. •Tlu. Krapl.it.. o,.,.:,rs as ,]„ fillinK of v.-ins an<l .racks in
lu. Kn,.>ss, ^rann ar Inn-ston... poKniatite an.l grant.lar .Tuptiv,.

"••"•iv. lifT. .. 111,. ,l,r,.,t,on of th,.s.. voins is n,l,.p,.n,i,.Mt ,.f tlu.

I- IK. 7. (in,|.hiu. Wins ..ccurrlnK on tl„. pr„|«.rty of il,.. Walk.T Mii„

stnk, of tl„- ro,.ks trav.Ts.^d. Thus in ...h- plaro ,l„. ^„„iss. havi„.a . r,k.. of N,|. 70°. with relatively flat .lip. is .-n, l.v fonr .raphit;
^••ltls. all paialh.l an.l ahoiu tw,. inches thick, striking X VV "0°
w,th a n.ost po,p..n,licnlar dip. .War Xellys pit. there is'a p,.«ma-

sggf?iK-.s;'a|^'.-^^'>^,
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• iKSKIIAI. KK\TI UK« ..K ..IIAPHITK l)KI'.„IT. J't

lit. v..,n iM tl,.. ^nv^s. fn.n. >ix i,. nil,., f.rt wi.l.. i,, ,hi. i„ „ r-la-
t.vely s,„al spa,.,, .h.-r,- un- .,.v,.r«l graj-hito v,.i„s ,.f .,.v,.ral un-h,:
... WMlil,. In ih,. pi, i,„.|f ,1,., v,.„„ ,r,. ,.„||,.,.,,.| „„ „„. ,„„„„,„,„.,
of th,- Kranu «r liM,...s,.,n... ,1„. „n,.i., | pl.„„ni,. r-M-k. t}„. |a„..r
f..n.,n,K a ,l.k... Tl,,. ,I„,.kn..... „i ,)„..,. v,.in. ,s fmm -ix ,„ ..i«,„
."••I.-. Ir„n, ,l„. n,M.,.r,.l „n ,1,.. .lump, ., ,.«n !«• n..,i.-..,l h..w
..«rr..w l,ran..h...M huv.. r,u. on, fr.,n, ,h,. main K,-apl,i„. vin. l,,-
Mv.-.'n ,h,. Iay,.rs ..f p,„.i.s.. ar..„n,r.a„i...l l.y >n,„ll h,„H.|,..,s „r ,«„.-

«..h Kraphu.. fr..n> ,1,.. ^..i„s. „n.. „.,s ,)„. nnpr.:s.i.,n ,lL, ,1
1.....M; s.rur.nr.. w..,.l.l n,ak,. ,1,,. ,K.n,.tra.i.,n „f f..r,.i«n s„..s,a„oe
r«.r,u.ularly ..asy. In ,1„. n.ain pi,, in a h.,rix.,n,al ,unn..l wl,..r,'
Krann ar .n.-.s,,,,,.. an.l «n..,.s is ,1,.v,.1..,kmI. n., Kra,,l,„.. vins ,.,.nU|be no,.,,,,; , , ,„„ . ,,, „,,.^,. ,,,„,„,,„|^. „,„.,„^„„^„., ^^..

,^
m.r.rral .„ neal-.s an.l plat.-s. An opening, .na.ie ulx.ut fifty pa.-^s
ab..v,.,h.. working in the sam,. l.ill^ide. nhows .. ^.raphi„.'vei„ ,.f

«ev,.ral.nrh,.s,nth.rkn,-SHinanal„.r,.dp„.issandgrHnularlime.st„ne
The cmplet,. .similarity of thcs,. r.-lations s,,„w that tl„. jiraphile
IS here a typieal v,.in material, hut the veins themselves are voim^er
than the pegmatite, an.l therefor.- certainly .vounger than the gn.'s.
nn,l granular limestone cut i)y th,- p<'gniafite.

2. "The vein filling consists of graphit.. in l.v far tl„. larger
....mlH^r of crises: it th,.,, is eo„.,K,s..,l of parall..| ,ihr..s or columnar
nggregat,.s, the fil,r,.s U-ing v,-rti.-al to the walls of the vein us isvery ,.o,nn>on ,n ... numl^.r of localiti,-s in (Vvlon for ..xample' In
sineral cases gre,.,, apatite and scapolite oc.'.nr with ,!,.> grai'.hit..The occurrence of apatite ap,x.ars ,o l,e no, un..onm,o„, a.I.I r,--mmds one o the occurn.n.es of ,he sam.- n.in.-ral in th,- graphite^.ms of ( eylon Grunling d,.scril.es th,. o,.currence of apati e in
graphite in f eylon in th.. form of large crystals along w ,h iron
mag.ies,a. mu-a, calci,e. ,,uar,z an.l pyri.e. foars,.K ,.rvs,alli,„:
calcle also plays an important role in ,he C.-vlon veins

•3. "The occurr..n,e of graphite is connected with th.. apm.ar-ance ..f mass.ve erupt iv.. ro..ks, which in mineralogical c.m.po.itio,,
are .-..ry similar to those ....curring in conn,.ction with the apatite
o....„rrences. It a,,,K.ars that the ....currenc,. of the graph te isconnected with the conta,., of thes,- ..ruptive rocks with gn, iss and«ranu ar limestone. The latter ^ in places v<.ry much nlt..;ed

;

h,.r..ha,s iH-en ..sfK-cially a large production of scapolit... pvroxcne
a... ntanite. .Such alt..r..,l lin...s,on..s ar. so like the nrox
ock from the ne,ghl,..urhoo.l „f ,he apatite veins as to l,e mistaken



;io Mi'MMilUpll nv (,U»p|)|7.|,;

"Vrry fr..,,M.,„|y „u,,n« nut «iil, ,„ .,„m,..-i1„„ vuih Kr«„hit,.

-Mu n,r
.
of ,h,. ro..k. n„. „,,,,,,„„ ,„,,,,, „„„„^^,„^, ,,_ ^j

t".n. n.l, „. nu..,. :„„1 ,„,,„. ,rr. «„la,U l».„„.l,..l raK«,..l ,„.-...

'" ''';^*'>- "'7""" "I' '^'M l">ri,..H. Tl„. „.,„.. ,„,„ i,i„„ H
•""" 7"^>/^'"- '" " > ri,.l,

.. .ra,,|,n,.. .,u..h M ..^

f-lunlM.,...lh.. ,„,l,.. .I,,u,.,.. of ,1... mu.a, .a-.M,,,.. ..rm.H;'™" """"' "'""• " """"" '»«'- A.,u,:„'i...;.^n
o'>« t .. ,,,....k. MM.I Hs-urr, ,„ ,h,. ,ni>„ral, ,mn„M,l„rlv th..

.1 I'.v llM- i.u.n ,.r>M.ils oiH.niMK u,, al.-nsr th.- d.-avuK..
'l-r m,.,ha.u.al .tr. -., „r,. fi I. |,. |...ni.,n.s ,H.or u.

r,.av,.,. ,..i l.v ,1... ^ruph.M-.lM., i, is s„„,Hi,n..s ....... h.T.. a.wl

lh..s «„ol. n,o,l.. .,f .„.n,rr,.„,.,. .,f ,1... „,in. ,1,.,„. ,|,,, |, j, „,„

«()lKlihn .n,n,th!itiMhf|)r.Mii,rt.,fi„fil,raii,„i

arriv!VTV''
"''''!''"''" ^''''''''^'''^'' '"''''''''''"'''«'••'"• '-'-^^

«rru..,l a, iron, ..,.10..,^ ,„..,,, „f „„ ^,, ,,j„. ,.,.,.,„,,,„„,,„^

Hiickiii(xhani ilistrict;

"f .n.... ..rystallin.. li„K.s,on.. an.l .,„ar,x„.., which an- c ,'
nm..r..u.s nu.s.s o ..n„.,iv,. n.k. hk. nyr..x..„..,«ra,n,.. and also',

r,n i of th..M. roc-ks IS north .ast, varyit.R of rours.- at ,liff..r,>„tWa . u-s, «^., „. ,ik..,y ,„.., ,.. ,„,. „„,.,.„„^ ., ;jas seen o;i th(> l.iovrt- nvi-r.

-'• Tlic Kraf> litj. occuis iti thrs*. rocks:

(") I.. .•olu,n>,,,r or fnliut,.! vari-ty i„ ,r,„. fis.su.v veins
cnitmK^Mi.Lss or thr (htT.n.nt miptivc rocks

('') As the fjakv or aniorphons varictv in U'ddcl lenti-
cular ua.M.s „. crystalline lin.oston,. , r n..ar the
'•<>'"'"( of the latter with eruptive rocks; sn, a as
pra.ut... pyroxene ai.d les. frequent K diorite aud
diabase.

(<) lu th.. font, of disseininat,.d flakes in limestone and
Kn."^s; loss fre.|uently in .,uartzitc, pvroxe.ie or
associated with iron ore as in the Hull iron o,e <le-
(OTSlt.S.
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'.UU'KIII, MIM, ,si. Mil,,, IS ,j, K,,,

"" 'liVnilTI, Mix,.;s AM, m,,,,s ,v ( ,),

-n U ,.,„n .,. ,n, • „„i,i,„ „. „„ „„ ,„,„^, ,_ _

l'"«^ln,„|,M„^„„,l„. Ml:u„|, nv.T, In, .s r,,„,„ ,„ / " ""

-'''''"'••'•>"'''.«l.'M,Hn,..an.l, ...... ,..,,|,.,il.,ul,ll,> T ,
. ,.,

"":
^'/•""'V'

'" "••"•r :.M'I -h.n alN.r«,..nK ,., | ,„, , ,|„. ,„„,,,|

•S. uiHll<.l^i;{aiMl;.M.ranK,. II.
-• i.iii)..

<•"••«-... .1,,. riarn., |,„ „„. .M,,v„„,„ .,...,,^ ,.,„„„ ,,;

^.WM an,,,,.. „,,..,„,. ,i,„„, ,, Un„l allv f.!, „ ;::
'

""" ''•'^-'i-'' ..|H-ratin„Ml Mn,TvaM-n,->nn,r ,...r,

n.t ur, ,1„. AnKl,..( ana.liai, .iraphi,.. Sv,„1h,.„. ,a, ,„• ,„ ,„M""'"-". «h .... ,.,.,k .,v,.r ,1,.. ,„n,H.r,y of „„. Wh ,, ..

-,, .,0 v) ,1,.. M,„.u,„«,.
,.a,,va,,.i,,,,.waik;; n;:

Miclatt,Tl».|,i^M,|.r,atc,ii„.u hy Mr. H j- II Mriii,,, '

""7^"f"'-'' l-'va,v .„„a,..,| „„.„„. ,.,,,!,.,„, „,

N. at a .l,s,.„,, ,f .,„„ „,„„, fr.,n. JWk, : ham. wh.-r, ,|J;

:.,:::;;;;r^'''"
'''''';''"''''''''' '<'''•"'- 'n-pia.a:':

f)ii>f> a iniil a (Irvcr aiH .1,1: ,„. ),ni , s,„r
I r ."

'»-'" nil. >.
.

.sj()ri fuiiiMs. ii-Dair s iiiii>a"<l u .•..inf.,rtal.l,. l,naHl„,K l.-.n-.. W.,,, f,„ ,1 ,
'

plant ;sliff|„,.i ,|,r,„ijrho,„ „.!,•' -i<.ctr,.uy.
n... ,>,i,„ . vh,sv to th.. null, with xvhi.h i,

tr:

.11,

.In

•llldllljr. '|-||,, „.||,,|,,

i- 'I'liiicctcd liv a

"I f..t. ..x|„l„„„, an irry^ular op,.„i„^. ^1,1, ......asional vnt

Mtm
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this opoB tu„,u.| is north rust 10° 1^ J T '^"''"°" "^

i« run. is for tl,e .nost par ' hu.hS:;':^" "'"f
.'^" ^""'"•'

I

,

' """Ml >,ra\ ,|iiiirtz, contaiiiinfr small

particles of iron pyrites, which, on .Iccomposition Hvo. - ru«tvappwiranco to the cnclosin,r rock Tl,,. i •. 7 ' '-^

t. -. located to th,- west of tlie tunnel, is 1 1() feet lonp.



<il(AlMIITi: MI\KS AM. MII.I.S IN miMK,- ,{:{

At ,1m. s,M„l„.rM ..,,,1 ,wo ,lrins Ik.v.. 1,....,, r„n i,„.. ,)„. „..„.,„
fa<»'. Ilu. ^M-.|,lni,. l,..,-,. also Wlun^s ,„ ,1,,. .l.ss.MMinat..,! ,Ks.
an.l ...rurs „, a l,i«l>ly .|„ar,x,.M. r.,..k. Tl,.. ...v a,.,,v.ars ,.. 1„.
nrh..s, „, ,.,.r,uiM s,n.aks. wl,irl, .l„nv n„ ,l..(i,„.,. l,n..s „f ,l,.„,a,-
••at...M fn.n, ,„. surr.M.n.iiM,^ n.rk. I,u, ...,„.,,,llv a .ransi,;,,,. .„„
1.0 ol,s..rv.Ml fron, rirl, ,., ,.,...r a,,,! fn.,n ,„,..r ,.. Uun.u rork
N.„u.,„„..s,lH.ru.lu.s, ..f,,,..on. ,.ass..s.,^^

Ilu, ,.s ,,„,.. l,am.„. Al.o,„ s,x ln,„.in..l f,.,., ,„ ,)„. sou.h ofN". ano,l,..r ..xposnr,., N„, ;!, „f ,liss..,n,Ma„..| or.., is no,i,....l i„ a
l.;U..l tm.n two ,o ,hr..,. f,.,., wi,l,. nnunu^, S.K. ;5.V^ wi,l, a s,....„
•''•' "• ''"' :"""'• T" "'"• "<-< "f tl.is pi, w.. .,„1,.,1 «,„.iss a„-
l-ars ov..rla„l l,y a ha,,,! of .liss,.,„iMa>,.,l .raphi,... A„,omk',
""• -"a.,,v op..M,n>:s wl,i<.l, ,.an l„. s....„ all ov.t ,1.. p,op..,-,v ,1,..

|.i.JMvln,.l. o,.,.„rs on ,1„. l.n.w of a hill Xo. 4, a, a .lis,aM..,. of al.o,„
.al a ,n,l.. from ,1... „„ll i„ a so,,,; ..r„ .lirmion, is ,1„. „,os, in,.
I'Ttan,. ll„s ,s a>, op,.„ ,.,„ ,.,„,r<{. ;1„. .,or,h. whirl, follows a
'l<'I'<.M, of ^raph,,.. „,..as„n>,^r a, ,1„. s„rfa..,. o„lv a f.-w i„,.h..s
iM.t w„l,.,„„^;,„„, i, is,aid, a, a .l..p,h of ,w,.|v. ,o ,if„...„ f,,,,

'

Tl..| ..n.s ar,. of ,1,. diss..nu„ato,l Hass. A, ,1„. „,o„,l, of ,1„. ,|,if,'

ys saKi ,o U. fo„n.l all ,1,.. way .low,,. A, ,1„. „..r,h-w..s, ,..,n,..r
«.f Ins p„ ,1,.. r..,.ks f.,n„ ,„ a,„i,.li, . th,- dip sl,owi„« ,o ,1„. ,.as,ami W..S, o„ ..„l„.r si.i,. of ,1... axis of ,h,. f..l,l. ()«,„« u, ,],is
s.ru..,„r.. ,1,.. ,raphi,.. l.an.i a,,p..ars as a ,sor, .,f l.la„k,., ov..rlvi„,
a iM.ss of ,„ass,v.. .|,mr,z.,s,. rock si,„ilar ,o ,l,a, fo,„„| i„ p„ yi, ,
.n,.|.ss, ,..,r„a,„i„fr ,„i,,, „„, ^,,^,,,|,i„, ,,,,,„„.^,„, .,,_,, ^,^^^^. ;^^; _.;

H> .. or... 11,,. ,..„.,,d ,„„ of „„. „,,„„i,„ i, ^^ ,.. ,„J ;.„^ ^^

'
.1'

.

f 4.. lowanls ,h,. ,.a.s,. a„d ,his ,„ay 1„. ,ak,.„ as ,vp,vs..„„„„
I'l.' strik.' and d,p .,f ,1„. d,.posit work,..!.

/n,.. n.ill pro,.,.ss „s..,| is ,lry wi,l, a w.., ,n.a„n..„, for ,l„.
a,l„,«s l.y „„.a„s of Mr,„„..irs pa,..„, „,., |,„,,,. tIlt.. ar.. six
H.,op..r a,r jijrs fo„r l.„l,r s,o„..s, ,wo s..,s of rolls a„,l two jaw
.•r„sl,..,s w„l, all a,...,.ss.,ri..s in ,.o„„„i...i,„, a l,„„dr..,l l,.p. sLw
^•I'<-1 .M,.,... f..,l l,y „vo l.orizo„,a: l.oil,.rs of 1,),) h.p ..a..|,
'inv..s ,1,.. n.,ll. T1,..r.. a... ah,„..,h..r ,..,. ,ra.l,.s p.-od,,,.,.!, f,.„;;;
.

v.-ry (,„..,.n„.,l.l,. a„.l l„l,ri..a,i„,r ,,rapl,i„.. .low,, ,o ,]„. ..h..ap,.r

':;;;•,
""••"';"•"> -^ ••"'"""- a'-m nv.. ,.,„s ..f h„isi„..i

;ji.'it>liitc per W(.(.k.

''''"7'"'-*-""''"'"' ^

•'-/..'.v. This pro,H.r,v for„„.,lv k„ow„
.- I lud, and \\,.a,-,s Mi.,.. .•o,„pns,.s lo.s •',; and L'7 i„ n„„vof ,1,.. ,ow„sl„p of H,.,.ki„,l,a,„. Tl,.. „„) ,s s,„.a,..,| o„ lo,

Ji

i
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-0 .H..r th,. snuth-oasion, corn.T. m11 ll,,. ..xcavMli..,,. an.l pits
>.M,K ,„.a„.,l n„ lots 'd an.l 1>7. Tl„. .Ii-ta.„-,. is s..v,.„ ,uil,.s
i>-..nMh.. (ana,lian I'a.ifi,. Railway slali,,,,. A.M..Hu'st ,],. nmnv
<.K.,mf.s all .,v,.r ,},is pmiuTty .,nly tl„. toliovvin}: .,f i,np.,rtaM,;
.nay ... n„.M,io,M.<l. 1„ pi, x,, 5 („,, ,„,,„ ^,,,„„, ^, ,,„.,,,,^„f ^^
Mill.- fn.,n tlio mail, road, a Kraphitc vein, shouinf: .„, .1,,. .Mirfa,-,.
a thickn,.ss of ,.,Kht...-,. iMflu-s. was f„l|„w,.,l ,l„wn to a ,l<.p,l, ofsovMUy fo(.., wlion. tlu- vi,, was fouM.i to spli, „p into s..v..rai
striM-.Ts of only a few i„ch,.,s wi.l.v Th,. strik.- of t Lis vein is \ W
S.. wiiha.lipof 75°to tin. .south. Th.. i.ortl, wall consists of nms^^iv,^
Kran.to. wlul.. tl„. ..xp..s„n.s to tl,.. forth an.l ..ast .,f ,h.. pi, ,uu-
f.n.1,.1 t.. ...Misist of a rusty w,.atlu.r..,l jr.M.iss. Th,. walls of ,1,..
v..m oxluhit a thin ....atinp of .-a^.i,,.. an.l in ,h<. .s.,„tlu.rn wall
ii.'ar th.. pr..s..nt w.,ikinjr fa,.,, a nu,nl,,.r ,.f small apatit,> rrv-tals
••an l„. noti.-..,l. From an ..xaniinatioi, of th," .Itinip. i, aiMx-ars
that a hsl.t ,.olon..l f..|,lspar is tl„. p,in,ipal ^uuiruv un-k Th,.
pit n.,.a. urcs -ixiy f,.,-, lo„^r, fn.n, thr,.,. t,. lift,.,-,, f,.,., wi.l,. an.l
it..< t,.tal ,l,.pth >s r,.i.„rt,>.l to 1... ,s,.v,.„ty f,.,.,. Pi, Sa. is th,. ,.,„.
<.M whuh ,n.,s, of ,1... work ha.l 1,,.,.,, done; it is lo,.at,.d on th..
sulo of tl... slop,. ,0 th,- sonth w..st ..f th,. mill. Th.. ojK.ninj; is
oighty-fiv.. Ic.-t f.MiK with a main tr.-nd .)f X.I-;. 40" Thi- «..iith
oa.st si.l.. i.s ,.on,|,.,s,.,l of ,.oars,> jrranit,. with a larj:,. amo.mt of
K-ldspar. Th,. „,.,.nrr(.n,.,. of praphit,.. whi,.h is mostly of the
<lis.s,.mmat,.,l vari,.ty. is very irr,>^r„lar. showing small'veins of
Kra,)h.te or l.an.ls .,f gneiss sprinkl,.d with flake graphit,., fr,.,u
several mehes „p „, fo„r feet in thi<.kn,.ss. A graphite l^-aring
zone can he n,.ti,.,.,l in the ....rth-w.-st si.le of the opt-„i„g. where it
IS nndorlam by th,. granit,. and overlain bv a rustv gneiss In
t!'.- Hn,n,.,luue vieinity of this pit towards the east', a shaft Ifis
l.oen sunk t,. a depth of thirty-five f,-et, whieh shows a contitma-
tion of the graphite zone in the direeti,.,, of the mill To the
south w,>st of Pit Xo. 6 on th.. southern slope of the .same hill
towards Donalds.,,, ' 1 e is a.,oth..r „p,.niug. Xo. 7, measuring
a l.,.n sixty feet long an,l from tw,.nty-tiv,. to f.,rtv f.-et .l..e,r
he dLssemmated ore oeeurs in a band f,„n, tw.. to three Svvt wi.l.^

flipping ste,.ply t.nvanls the west. Th.. ..xp.,s..,l surfar,. .,f th..
ore IS dei-.,mp.,sed, f.,rming a r,..i .san.ly d.-posit.

Tlie pro,-ess by wlii,.], th.. ..re was r.-fin,.,! in the mill s.-v.'ral
years ago was <lry thr..„gh..ut

; the ..,e was first r.,ast,.,l to .Iriv..
off the moLsture and sulphur and to mak,. th.- r..,.k ..j.si.-r to e,-ush
It pa.ss.Nl then through a system ..f rolls an.l bolts.

w^^^'''W^^'^^^:^^^^'sm^
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The Burkint/hnm O'ravhite Comnnn,, 'n
of this Coinpan/i. Mr. u'^^ uZ^^F T'^^T'^''^
«^ap.iu. expert. The p.„.n, e'l;^;;;!;^^ ^^ :f^^;;Z

proper,, .^V^IS^^.T-^^-JTZ T T"^
""T ""^

hull- „f .1, 1
'• ' " ->»• J. i'ljr. M, from whenee thebulk of the ore isdniwn, ies to the west of tl„. n.ii i

neeted with the iatter ,,,.,.,,,..;V,h;;:^: r^ha.. ,,.,. run u.to
, . ..iJe of the hill for a distai.e.'of , 5

,
"

it:;t:;:;r;r ' S"' Ti"'""
"' "•"f '^ '•" '''^^''

graphite aud occurs i'"s IW "" "
T ""f

'''^•^-"-'-'

p-nt, Which earr.a,::r;;,iu:;rr-:i:;-r;z

he iT r f '^'''' "^ ="" ''>'"•''" "'•'" occasionally found inthe latter. Ah.nR the slope of the hill to the north-ea.st a. d

'

-u h-west a numlH-r of prospecting pit.s also -show the dilemiated mineral m this part of the formation in such a ml„Uu
"

render the pn-jx-rty, if prop.>rly developed, a vdua 1
"^

jl-mestone at the tunnel is an interstratified Led m /numerous intrusions of grav s,h , throu^htl. ,

'"""

The strike of »>,,. „, u . "i

'"rough the calcareous mass,ine strike of the graphite hearing gneiss is N.K. 50° with a dinto the north-west of 7i° tt.^-^ l , .
"P

over the pro^rt. l^n, i^mo^:;;^^; r.^X;-.

-

presence of the mineral, and a large amount JZZt^ Z
iZ"mtS'T:r'' r""">— pithasbe:,!:;,aoout 100 yards to tlie iM.rth-ea.st of the hie nit thi. ,

.-.perated under the so-called " Hrumell i'roeess •

and U^ Idiiction IS t wo tons of fini.shed graphite per day
'

Another property which has come lately into prominence ishat owned by the Diamond Graphite Co.. comiLsed i Xew
^ ork capitalists. The credit of establishing the yaluetf hi ecureuce is due to .Messrs. J.J Tonkin T T H..,i f , ^T,

'^''"'^"

unil r I 1^ 11 •

••'••'• 'ouMii. 1. l.Hazlewood, J. S. > fioisand C. L. Dubois, all officers of the aboye company, who

I-' I

ift-, J



'"' mon(k;kaph on (.hapiiitf;

^paml noi.lHT effort ,„.r moru-y U, fi„,l „,„ ,,,,- oxa,., nal„ro of"- -.<'<'..rn..u.es, wl,i,.l. ,o .son,.- ox,..,,, w.-r.. ,.o,...,.al... i11,1(1 <)V.TlyuiK,.,„„„rvrork. ""
Tlu. prop,.r,y ,.o„.pris,..slo,s 14 A a,„i H „f „„. ,o,|, p,„,,„ „fhe „nv„sh,p of H,.,.ki„pha,„. La....|]e ...„„„v, a,„| „ s aarea of al.o.., 2,H) aeres. „ is spl..„.ii,iiv a.lap... 1 f . ,,;;

over lu. roeky ri.l^e.s i„ a„ ,.as,-we..„.rlv ,lin Hio,,
"

;;w.,..o,ii.a,..ii,.fo.i^:'U:i;;::-;;.r;;:;j::::^
of those depos„s ,..s,e.i i.y .,,,„,„, „p,,„„^,. j, ,,^^ ,;;-;;;;;
illils,ru,e(l,hatsofar,liepro.l

a,ely over half a mill
ui',ivejiraphi,eareae()versapproxitn-

,('s,e(l t)v more ,h

Km s(|iiare fee, ami has I

1,1 oO pr()s[M"etiiij: (li,(h(s, er

x'fii ,horo;,Klilv

>ss-eut>
("xeava,io„sa,„l drill holes. ()ii,si,ie of ,h

>l the „ii,ieral have I.eeii foimd i„ ,•!

pi,.<

niaiiy j,idi(at

imi,y. 1.11, little

well pr()sfK'ete<l area.

'riie ftraphitc

or ,io \\ork had 1 )Pt'ti done on them.
exeliisively of the flakv

•- a dissemi„ate.l for,,, thn,„Kh the hi«lilv d

varie,\-

iose f)rox-

,i<l occurs

of a rusty. wea,heriii,ir. dark greenish
lecomposed i,ia,rix

)lack schisto.s( rock with
sray. sometime;

fineis

phit

So„iet
occasional narrow liarids of

phitic rock eomf
Ijy dikes j)f

mes solid bodies of the

Kreenish

a ((iiartzose

)rn,ali

latter underlie the >;ra-
re<|ue,i,lv the la,,er is t

diorit

a pure feldspar, quartz, hornhlend-

Kraphiti

of th(

<• and „i the
|

ravers(Hl

frranite and mica

found. Tl

.rox,mi,y of the la,ter sometimes pt.ro
Kraphile rock, a

"P«'i!iMKs, is highly charged with

can he noticed

more exposed portions is d(

iron

vein

m ,n,)st

p.vntes, which on the

rock matrix

pronounced and the deposi,i,inOf the 1

posed and imparts ,h
whitish tarnish. Its foliated

len ,o fhe

,o he ,nore ahundan, he,
of tests with a number (f

have shown that ,he I

'cnt. flakes.

if

ween the foliage of ,|

character

arger graphite dak
wel

le rock. .\ .-

aver

;es seems

enes

atter contai

Xflv samples of ,he graphitic rock
approximately over ten j,,

At il II' ti,,ie (

ore is under
the high ridge. The

mcentrator ('

'f this writing

constructi.,,, a, ,he foot of the

I niill for the treatment of the
western extremitv of

;)ry (',

will 1„.

cl

process adopted is that of 'he 1

dry throughout. Tl

pany of 40 Hroaih

""•tilled li;,,nway froni tlie vari

le ore will he carried

uternalional

ly. .\e\v York and
t',\' means of

lous openinigs on the hill to the
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Htationary raI,.i„i„K f..r.m,.,.. wher. ,h.. .„l,,,,ur i. ,.arri,..l off I,

2 "'- rolls and aft.-r srr.nuu^ is ddiv.-r..! to" h. „ tJ.KH. wh..re the «.,,ar„Mou of .h. flak.. fro„, „... ««„,.„. ^Xt^After HcTcemnK an.l fK.lishi„K the flak.-s the proi„,, s ., vfor he market. I, i. i,,......!.! u, n.anufaeture'on ; he h i^ e^grades as enieihle and luHficatinK «toek
The mill will have a eapa.ity of l(j() ,„„. „f r„,k .^t dav in«o shifts, the output to iH. al.,„, S tons of .he finisLd ariie

7- feet additional buildings are provi.led for the reception ,fthe lMilersp<,wer machinery, etr. Tlie mill will In- ..Jaelle octrieuy, develo,..! by steam and later derived a, d Zm .eifrom a water power at Masson village on the Ju.JT
distance of 9 miles t, ,;ii , T- "i

"'•''"' "* *

eaeh section to j;,j;.;i:ittrirr:;;;s

of «rrphitf«r,oT'''^'^"'''''"'-'^
«"'"• "'«">• """'"'i-

conipssioi, of the township of HuckiiiKhain

wia h ot .10 feet. The ore u, this stripping is mostlv of the dis

.seen at intervals. In immediat.- vicinity to this occurrence isanother outcrop. 37 feet lon« and 9 feet wide. AIh.u tT hainsfurther oast across the strike more ore is ex.x.sed. and I nmXof shallow test pits exhibit graphite of the flakv v^ane v V 'al^

J northK-astward alon, the strike of the formation f a dista ce"

;:i:^ ^:;r:;^p!;;r'"'"'^'''"'''-'-^'
"•'---

gn.p;^;itn.:s;t::;t;i;e^rr^ '^^ ^•"""-"- "^ '^^

end :;;;, ;: xz:z:\ttr^;rrr

'

" ''" ^""'^^"'

pingono<,feet..,andsfeet:;rr;,;::rrT';pp:ri:
e.x ends along the strike of the formation and shows ore tTZtout .t.s length and breadth. Parallel with this exp^.s re Tndabout .o feet north-westward is another stripping 35 feK "eng J

mm «..-.•' iu.j.vT*-^ k^- J ar4te.>«r'^ii

if

?
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»'.v » fro. i, wi,|,|,. „1„|, ,,-. f.,,,, ,„,„,„^ ^^,.^, ^^

"n.1 an. proM.nal.ly „„ tho sm. p.- U„|y
'

S..,,,.. «.,rk I,., „l... I,,...,, ,1... „ |,„ ,,,, ,.„„,„,„,„ ^
":''"""'^

-r^';:"-
^

< "—r....f„.. „r.,„.,.,v.v„.:

'" " )..lH,l,. „,„.,,„„, ,s f,,„ |,„„, ,„„, , ,,.,.,

.xi«.ur.. «; f,..., i„ ,„„„.,,„, , ^.,^„„_^.,, ;;;;_

.1 ..•..,„.., «„i,l. ..f ,„,„..n.l,...l ..„.., Th.. s,r,k.. is a..,.ut nnr,!
.•»Man.ls„„,h.w..s,. l.„r ,,-„ f...., al,.,,, ,h.. ...ik- ,.. ,„.. no -
n... ,raplut.M.r,. .,,•..,.. ., in.-naU an.l f,,,-,!,,. ..pioruio

,d-Hopn.,.n, wo„l., „.,,,,,,,.,,,|, ,,,,,,,,.,., .,,^,,,,^^^1^^^

-n..- II. K. Dicks,,,, Craphit.. pn,,«.r.i,.s in n„Hrssion s..ughan, „nvns .,p. ,.,„.,pri«e |,.,s 20, 21 ,„.,rth half, a„.i
." VM..I.. ... I.,„ 22 to 27. i„ all al...,„ 1,(«K) arr,., ,..,,,1 a ijomthe Wf.il kiM.w.i Walker Oraphito Miia-s.

^

Tl,.. rorks rx,)os,.d on l,.t 22 insist n,„.s,lv of ,}„• tvpi.al

In the so,,,l,H.ast ,-.,n...r of .his pro,„.r.v a .s.rippini; IS f,.,.," l.n«,h and Unn f... in wid.h .-xhil.its a hnl' oJ^, .
.l.ss..nnMa,..,l graph..,.. .Atx,,,. 1.50 f.H „. ,h,. north .as, n,s a srnan ...s, p„. showing indications of a diss,.„,i„a„.d o^- wCj'

v.d,h. 1h, s.nko of ,!„. forn,a.ion is nor.h 25 dcgnrs ra.st andthe gla,.,a,..d an.i .^roovv,! ,...,H..s„ro shows plcn.v ,,f ,ii.s,.„,inaT ,i«raph.„..w„ hands of the foliated vari^v. On.- of , ,^ K„a
, „,. .,.s wid. Following ,ho s,rik,. ,0 th,- nor.hwardabon. ,^H)f.,.t, „,d„.a.,ons ar,- s,.,,, a. int.Tvals. an.l n.'ar the nor

•..rn c,,.l o ,he hill, which sl„„. down ,0 a s.nall cr.' La trip."

.iMgH)fc,.tlongan,lfourf,H.twi,looMn,stygnoi.ss.I,s.s,rikcap™a^^
to lx> north 40 .Icgr,.,. cast nn.i the .ic,..si, consis.s of I , r,i2-na.,.l ore and ,he folia.ed variety, On the east si .! f c

J ung d.onte .s expose.l for s..n,e 20 f,.., while across the val evof .he brook and on the .same strike is an exposure of a IZlgab ,r„ showing consi,lera.,le folia.,.! an.l cr stalline g .,p "inIn .he gulley and 1,., feet to the wes.wani son.e g„„,, ^X^,

:fMwr:^&m.
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..f « foliat..,! «ru,.hiu; en b<. n..,i,.,..|. Th.T.. is ,„. .I..ul„ ,1,,,, ,1,.,

.-..Id. .on« on this 1,., ar. v.tv ..,i,.„„raKi„u and ,.ar..ful ,.n..s[H.,.,i1.nd .,rippin« should d,>..l.,>.. s,,,,,.. «oo.l „r.. l^d,... ,)„ L. •!'

.4. ..,, and L'« frnn, ..»., ,., „.«, a imiiiiIki „i n .lira,,.,,, of ..rapl,!,,.'
•an •«• non.-...l. A, o,,.. ,,,„.. on ,o, >,

,. ,.., ,., ,.„ , ,^„j. l'^
f.-t (l.-rpsJiourd ^.n.ph.l,. di>M.„u.,at..d tliron^O, ,)„. rork

On lo, 27 m roi„-..sMoi, s, nv,, .s„ip,,i„„, „„ „ ,„,|,i,,, ,,i..
.... ouriTop. „Urap.ii,.M,f ,..M. ,lu. diss..,,, na,,., , f,.,ia,...,

fy- In
1. H>.. Krapl.i,, ,s pn.„y wWI ,li..,nl.„„.,| „l,il.. ah..u,

;'• ,""• '""•'•
^'•'I'l'""-' 'M—l similar ro,.k an.i .„,. an,l

UsYo|- lon«a,,. Mf...., u,.l,.. As, lla„u„a,..,l .... was
xh,l,u,..l 1... w..,.„ ,1... uu, pn„..ipal op,. us., hat is, ..v..,. ,|i,.
.-.n,.,. of 4, f,.,. i, „ „v,.|,,,, ,ha, ,1,.. |„.,|v ,.f .„„ ,„.„, „ ..f ._^

pr<.(.,ul)l<.|.\tcii,. '

Till Grrnnlli Ihiunih.

S\r Willian. J,.,Kan .|,.s,.r,l„..l a< ..arly as lK4.%4(i sonu ,„r-
r..n,...s o,i lo, 10. ran^... .-.. .,f (Jr,,,,,,!!,.. ,.„„„„. „f Ar,.^,u.-„lwhore nnnniK was ,.arri..,l on f..r s,,,,,., years. H„, la,..,- „». pro-'
port.v was a .an.loncl f.,r over ,w..,„y .voars, whon i, was ILlagain for a slior, ,in... as „„. .M.ll..r M,,,... ,„ ,k.,H i, was ...p^ir...!In ,1.,- Keys,,,,,., i.raphi,,. Company of Wilkcsliarr... I'a. an.l ;
.•onsi,l,.rabl,. anunint of devolopmen, work was .|„„,.. .^i,,,,. „„.„
o,x-ra„o,,.s wt>ro aKain .susp,.nd...l. 1„ ,1,,. r,.,H.r, of ,1,.. . ;..olo,|,.alsuyy for I,S<6 r.-for,.,,.... is ma.!,- ,o ,|.e al.ov.. lo..,,!!,,., a,tl
.- d..s.npnon IS k,v..„ of ,1... o.c.urr,.n,.,.s of „>.. nun.ral. InINW «ork was also I,..,,.,, on lo, Xo. 9. ,yi„. ,., „,., ,.^,,, ,^. „,,.Vmonal (.raplu... Company. Srran.on, l>a.. ,1,,. ro-ks ,.„ ,,o„,
.0 K-niK prar,u.ally similar „. ,.hara..„.r. This prop-rtv ha.also IxK-n aliandoncd. '

'

'nicar..M uas ihoroughly .-xan.in.-.l by Dr. . -ann in ISilf.an,!an al.stra(., o| h,s report is as f..ll.,ws:-

•Tn.. ...Mintry roek is for ,he most par, crvstallino limestone
which IS rut by Rranif.s and other intnisiv..s The
Kraphite usually oeei^rs irre.^ularlv at, or near the
<--"'t'i.-f of the limestone with granite or diaba.se dikes
''"|b rocks be,„^ pre.sent in ,he openings, also in irre-
>:ular \,.in forms which are massive rather than colum- 11

11

I,,. til

^M t jT ^U»..-i^ '^
Mjdi'i
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Mar
,

.•huru,...r. nu„iiufi ,„ ,hi,.k,„^. fr,,,,, ,,f,,, ,,

ukIm- ki t Wo fo'! 'tlii.^i. ,1.. , , III
,

•«<"< l»H...ui.noi«,l„Jli„i,.|,,,urri,tU
-"lll.lH'.lCS III ,(|k|. IIIHlHT."

• S.v..n,l „,«,,i„„, ,,av,. I,...,i ,„H,1,. .„ „,.. ,,r„,«.rl : |„ ,|„.
'""'•'l''-th.. ro..k..n. l,n„.„„, .,,„„, ..„.is.,fri..u
«M.Ms.. .vhi-h nr.. ,n.v..|>...| !,y ,. ^\nu- ^r.ua. ,\,k..
»"<1 »-'>iM.urMl,yn.lik,.,.f|,«l,f,r,.,.|,.|i,i,,„. U.
^•rupln,,. ,„.,.,.rs ,,ri„..,,,a||v ,„ an irr.-«ular voins
-• i'l«Mn IW Kranit.. nm,s.. UM

1 ,|,..r,. is a small vrin
"""'<• «"!«.• -t IW .lialias... -n,.. vn„. an. shattiTiil

;;;;;|,,,;;'!^

'" " '-i-i^''. -"..n,,,,.- r..i.i,.i,

•Th,. «ra,n,i,..l..„ki,„, r„..k lias ,1,.. a.,..,., „f a vii, i,, .,„„..
r.'.s|.r, nifhor iha,, u tru,. ,|ik... I, ,,,rri..s sovral
•"""-rals. inHu.linK sra,^,l,t,.. l,„ri,l,l |,.

^„,,pl,i,..
I'vr<.x,.n... pyrit... apafitr ai„l ..rh.Ts. ,S.„i,|, „f ,)„;
l-r.ncipal n,H-„ii,K, uImt.- ,niniM« has n .,.rri,..| .,„
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' «•'"••' '" v:uvin« .|..«r,.... ..x|„r.„ ,lu. ..,-

;",;"''";•. "' «^"''' ^">- "f '>"• .li-.-HMa,. .| vari..r v i„ mw.
all..... U,n,.nunn „ , ,., ,,„,,,, ,,„„,,,..,,. ^^,„„„.^ ^;,,,^

•

111 n:i<' scaly |>iirl h li's. ! m i)

Ki«. !. (iraphi... Vn Granular l.i,n..„o„..
, ...r Calu.ne, S.a,,.,,, (

11..S pn.iKTty is v.TV fMvo„ral.ly I.-ea,,.,! i„ ,1,, ,„,,„,.,- .,1
transp„r.at>.„. n,ul l.as otluT natural a.lva,„aK...s; wufr pnu.T
...r, 1... ohta...... fron. H.,„«,. river a, a .li.stanoo „f five ,„.le.s.

At.,ot.m,>otilMswritiMKa.un,u.lislx.i,,Krun fn.rn ;h,. base of
the lull towanls the „.ai„ shaft with a vi.-w t.. ,.„„„e,-ti,.K Loth l,van upnnse an,l in thi, way tap and -xplon. further,, he veins
foilowe.! .n the shaft. A null has Invn .reete.l recentlv on ,heprennses rose to the adit to the tunnel. The main " buildin,'
...•n.s„res ,0 .x 00 feet. The eapaeity of the mill is ealeulated U,
be ab,.ut .-,0 tons of graphite roek -ht day. A new .lepart.tre in
thts nnll W.11 iH. n.ade by the intro.luetion of ,H.bble tull nulls for

if.

I
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in tlu- case of apatif v..,„s. At (iroMvll.- th. .-ranular l.m.s,

Ihlnill"

'""''*''"'' """ '' ""^""•'' '"
P>-^-^''"'- w..llas,onite and

From an cc-onomic jx,,,,, „f view fl.o diss,.,„i,K.t,.,i ftraplutc i.
tlM. m„rc ..npc.rtant, sinro it occ... i„ larpo: .v..rkahl, ,|,.nosi,< ,.,„1
'•"."Pim.<l with th.. vei„ graphit.. «iv... far .(.'adier roM.r,,. In tho
.arly days of graplnto mining, chiof attention was pa.d to graphite
oerufr.ng m thes. v.ins, Ix-raus,- ,t w«. ,.„M,raliv the purest andmost ronoent rated ...nd required in ,l,e nutjoniv of eases ii„ie
el...n.ng; ly... the qtiai.tity generally ol„an,ed wa,- v, snuill that it
did no, warr..v.r t),e exnuditme fo. extensive devel.,,ment work
"f the.se hm,te.l ,umI un.ertain de,x.si,s To.lav all the lar-er
"....OS ol.tan, their prineipal output fron. diss,.nunu.e,i ore l.odu.s
••""i the ehief attention is ,iire..ted now to th.' dis,.overv and .level-
o|)nienf fjf sueli deposits.

Summar,/ »/ draphU, Lonilltirs ,„ the Provinrr nj Quebc:

Township of (irenville
. .

Augnientat ion of CJren vijie

range •->. lot Hi, and range .i, lot Hj
near Caluniet station,

range ,'). lots 9 and 10.

range 2 lot \i.

" -1. •• N. i:i 14.

™ ' « " !.:<.
Town.sh.pof .\mherst range (3. lots 1.5. 1(5 and 17.
thathamCore

ratige 4. lot .5,

Township of liuekingham
. . range l. lots 1 . 2. ;{, 4, 22. 24.

" 5, •• 19. 20. 21,22, 2:{, 24.

20. 27.

" 6, •• 1,5. 16. 22, 23, 24. 25.

26. 27, 2S,

" 7. " 4,19,20.21.22.2:',

24,2.5,26 27. 2S.
'

•*<. " 19.20.2!.
" 9. • 4. ,5. 17. 19,21.
" 10. •• H. 4. 12. 13,14. 17.
'• 11. " 4, .5.

" 12. • 23,24.
TowiLship of (' nieron

4, lot 47.

Township of Loehal.,T, adjonnng U.nkn.ghan. on the east -
In thi.s township some of the graphite .le,K..sits are of eonsideraMe

1.;

-in

'i

i.
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••XK'tit. and li;iV(. I
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-'!'. -S.i. •_'(!. -JS.

-'1. •-':{.:> I.

I-', lot 2:i

:•>. i-'t).

Ti)wiislii|,„f Hull ,.
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in the proviiur of Ontario, .m,! soni,. of tliciu liavr prov,,! „f larcr
rxt..nt im.i roninuTrial lM,,«,riaiMT. H. (J. Wnnor. in Ins n.,«,rt in
IH72-7:{, .lorrilM's a (IciH.sii at Xortli Kli.i.slcv, raiic- \I lot >!

near Ohv.r > IVrry. on tlw Ui.l.'uu canal. Tim historv of this ,„„-
|H-rty IS int.Tcstinn n'a.linjt. Discov.-rcd in the war lN71 tlir pr..-
(K-rty ^^as worked at intervals l,y difTereiit [n-ople; a tnill was l.nilt
for til.' ireatineni of the on. I.ut mine and mill were shut down in
)S7... The property then lay idle for IS years mitil ISOii, when Mr.
.1. Fiaser Torrane.. restiuied operations, hut onlv for ,i sli.,rt time
In lOOl, Dr. H. .\. |'yn

, of Toronto, t.H.k over the pn.pertv aii.l in
or.l.T to test the extent of the graphite de|H.sils „, de|.th, a niimher
"I dia.noiKl drill IhiHiics wre made to a depth of from fiftv to one
hundred feet. These opeiatioiis were also extended to "lots >»

laiiKe \T, and lot !•;{. ran^e VII. In all these horiiiKs^rraphite of
the di.sseminate.i vari.-ty was eneountered. sometimes also in pure
quality

,

whde s.,me of t he , -ores .showed also the presence of apat lie
Alter tlie termination nf this test work, the mine was ae(|uired hy
Mr. Hinaldo McConnel, of Ottawa, in 1902, who has l,ee.. eoti-
diietiiiK mmiiiK o,K.r.itions ever ^ inee, and ha.s erected a mill for the
trt'atmeiit of the ore.

The mineral oeeurs here in rocks similar to that of the Civn-
ville seri..s. whih- the fr.'nerai occuri-ene,. cjo.sely re.semliles the de-
posits of the Hiickinjrhain district.

'ITie i)rincipal miiiinp operations are carried on at i)reseiit
about ;{(M) yards from the old workings in a sontli-westerlv direction
m a hed of crystalline limestone. The principal o|)enin(;'consists of
an o|H.n pit about 2.50 feel in leiifrth. and a width varvinp fn,m six
to ten leet an.l a depth from ten to fifteen feel. Most of the open-
nms are made at the crown of an antir^line. .\t a distanc of about
one nuiKlre.1 feet in a southerly direction from this excavation is

another pit einhleeu f,.et .leep by thirty fe.t lonjr. an.l from four to
eiKht feel wide with a si.x foot drift from the bottom.

The crystalline limestone contains nistv bands of sillimanite
Ci.eiss the dip beiiiK jrenerally from ^ to 10° with the exception
of the north-east end of the mam tieiuh. where the strata dip at
an aiiKle of 40°. Tlu- ore occurs i„ a diss..,ninated form as flakes
through the limestotie and gneiss, s.mietimes accumulations of
the nuneral can be notice.l sufrKestiiijr its occurren.'c in lentictilar
small mas,s,.s an<l [x.ckeis. Ilruptive rocks are not obscrvcl in
the fresh .'xcavations, but in the vicinity of th.- works in a -ouih-
ea.-.terly direct-.i, some ^'raphite can be notice.l. There app,-ais

r
if
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'-''» |KT cctit. riirliori, aiiil a fiiaxiinimi ,«Uf of tiakr ni alMnit S tiii'>li.

Till- ..re ,-hiilr liu.-* Ihtii I'iiiiikI tu iiicr.aM- M.^mlilv in wi.llli from
10 feci ar Ihc m.-'tiTii «.i|t(ri.i)piiiK, in I'd fni iiii(|rr);niiiii>| at llir

f\lr.-riiily of lln> w.-^( drifts, alioul ItH) fiit M\va,\. 'Ilir yrapliii.
in the wall- uradiially lUvun^rs a- llir nioir -oli.l .•onnliy n.ck i-

ri'acIi.Ml. an.l wli.ii t)ic rock contains l...« tliaii 1/i |ht cent carlK.n
It IS not initircl.asat I lie present time tlii.s ixTcenlane is con-i.l.ivcl
I" I"' the ininiiniirn .inantiiy tor piofiial.le treatment in llie re-
tilii'l-y.

Ovviiijj lo the similarity in the s|H'cilic gravity and* tlie size
•I the flake cruphite and chlorite it is didicult toseparale the latter
troiii the jfraphitt" in the process of coMPciilration, In cnse-
<|iieiHe, those |)orlioii.s of the deix.sit carrying chlorite are
sorted out, top-ilier «iih the richer portions of th.' ainorplious
Jiraphitc. to form a jirodiict conlainiiiK not h'ss than .")() \mt cent.
carlM.n, Ih, i is shipfx'd in the hinip form for foundry facing piir-
|H)ses. Th. iiitermixeil trinKiie is not .serion-ly detnmenial to
this use.

Pits and cross-cuts have e\i)o.sed tlie ore IhhIv for a distance
of 4()() feet. Touards the north it pas.s.s under the waters of the
hike and to the south it is covered with heavy humus. Horings
with the diamond drill gave the followinjr lesiill.s: -

A horehole close to the edjie of the iak.' from the surface
down gave graphite .!<• feet. mi.\e.| limestone and urapliile (ij

feet—di-seminate<l graphite 10 fcet-lirnestoiie and irrapliiti- 7
feet gniphitc IJ feet - feldspar and .|uart/ :.' feet— total (h-ptli
t)») feet. Another Ixirehole sunk further from the lake ^'ave 1")

feet KHiphitf- 7 feet, crystalline limestone and (i cet of graphite.

Intrusions of jtranite in the limestone in the vicinity of the
ore lode a.- freipiently ..hserved and contain sometimes accumu-
lations of a s<-al\- grujihite. but of no commercial value. Tli.'

main shaft is >uuk in ihr nortlwast cMremity of the vein near
the lake and ha.s a depth of eighty feet ami i.s ten to twelve feet
square. Tlie main level is extended to 2(K) feet out under the
lake and to the south-west for 24 feet. In a north-western direc-
tion srom the shaft at a distance of 140 feet , the vein was located
by an open cut ten feet w; ', and fifty feet ionp, and at a iK)int
fifty feet further another -halt was .mink to a di ptli of alMHit forty-
five feet. HoriiiKs in the bottom of the SO fo.it shaft with the
(ioveriiment rliamond drill revealed the existei., e of [rraphite in a
depth of 120 feet froii the surface: fur' her prog!..s» of the drill

I
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4.S MONUCMAPH ON- r;iiAlMIITK

was inipodcil ]>y a liar'l liiity rock. 'I'lic 1:

K.ni..ti .if iiiulrrfrrouiHl u,,rks has discloscl a width of'

isf iiiiiiing ill this

of 20 fcpt. tl

>f the stopcs. At a (iistaiin

.'icatcst yet met with ill th(

tl

)t -MO feel voiitii-

iiio>t easterly ])ort

le vein

ion

haft aiK.tlier vertical shaft of a depth of M feet 1

we>t ot tl e riiaju

A cross-cut from the hott

HI iiicHned upraise has I

.tl

oiii mils south 46 feet, and fn

las heeii sunk.

"in Its aco

fa Th<'

.f the

teeii (lii\cn wes; ;{!> feet t(

ire two other pii >uiik at 2(j(l and liOO feet

.lear tin siir-

louth-
wes, of the main shaft with a .lepth of L'O ai„! 2o f,.et lespectivelv
n th<. latter ,.it the extent of the mv l,odx was estahlished hv

aiamoiid drill horiiifrs.

Ill the jrraphite nfinery, which i~ locat.'.l near ihe shore of
the lake, the wet process is used. Tl„. tiull mach.ierv consi.sts
of a jiowerful Blake crush,.r, a ten statiip hatterv and two l.udd'es
16 feet diameter l.y 2i feet <lee,, aiul a number of other ap,.lia..ces
speca ly conMnicted for tl,. ptirpo.se. T le graphite, after havitiK
IV -e.l through tlie wet tnatment. is tl en conveved to a drver
and thence l.y elevator to l.ins al.o^- ,|,e to,, floor, heinj: aft'er-
wards sized in a lon^^ series of trommels. The different grades of
the flake graphite are then sul.jected to firindintr l.v l.iihrstones
which polish th<. flak..s. producing a material valual.l.. for lul.ri-
.•ants ami foundry m.iul.l facinps. The ,,ower to operate his
-mil IS obtained from an electric plant : the .lectricitv is jrenerate.l
at .Mountain chute on the .Madawaska river about L'i miles soufh-
.•ast of the mine. The power hou.se installed at this point con-
tam.s fotir 20 inch water wheels of «00 h.p. total capacitv on the
">H' lioi-iic.mtal shaft .lirect connecte.l to a :r,0 kilowatt" electric
fr.;iuM-ator. The transmission line is strunfr with three copper
wires of a total leiif^th of :?6,000 feet for the :5-phasc alternating
current.

The mininjr machinery in use includes two boilers one of 45
lip. Miid one. an auxiliary of 2.5 h.p.. a duplex cvlinder siiifrlr-
driini hoistinp onjiine and a six drill Hand air compressor This
I'lant is to be maintained in iis entiirtv as a reserve in case of
temporary stoppafie of the electric phuit.

.
'" "" •"""»ii, of !!I(I2 a break occurred in one of the drifts

'" 'lial under-round portion situated immediatelv under the lake
"'"''' """

' ^'1' "" "orkinss in connecti.m with' the niahi sha t.

l)urino the spring of 1,)()4. arranjrenu.nts were mad • with .Mr.
Hinaldo McConnell whereoy he M,ok over the operation of this
'""c. A dam was Imilt by him around the break, and the mine

*•;.?&
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lii'fii iiruKrcssiiif: satis-

was thf-reby miccmci. Operations l,av,.
factorily ever since.

Th< al,ove deposits are pra.'tieally the o„h ones in ,h,. „„,

..X ent Many d.seov.-nes. however, have l.een n,a.ie i„ .lifTeren't

Township of Mat-mora, range \HI. |,„ ,;i*_An.orphous
graphite has he.., found partly .„ sntall veins, partlv in .

tZZ
''"™' '""

""
"'"''

"" "'•' '""p'"'-'>- "'^ >•"-

Township of niy,hfield, range JV. lot 1. and 14 near thebanks of the Madawaska river.-tiraplnte is reported
to occur >n a gray.sh, rusty gneiss associated with graniteand greenish gray pyroxene. The two varieties, an.r.r-
phou.s and flaky have been noticed

Township of Faraday, range I, Jot ;;i.-,Severai outcrops in
limestone and gneiss reported

Township of Denbigh, range VIII. lot ,34. .^ddington countv
-(.raphite of the amorphous variety occurs in laversami patches in a calcareo silicious gangue

; an analvsis
of some of the ore showed 51 .67 carbon. This propertv"as worked to some extent in 190,1 hv .Mr. 1 G \\hnof Hamilton, Ont.; a shaft to a depih of 45 feet w-.ssunk and some 150 tons of the ore mined. The ore is
Hliciou.= m the upper part of the deposit but i. .-ud to

pZ-'Ti)!"
'''"'' ^" """•"" "^ "'' '""' " '""''' ""

Township of Ashby. range VIll. lot l.-This prooertv a.l-
Jo.n.s the Denbigh property on the west. It is' reported
that some good ore v.as found on this area, but the
shipping facilities are lacking, as the distance from the
nearest railway station is between 30 and 40 miles.

Graphite discoxeries ha^e also be, ,, r.^ported on the follow-
inir properties:

—

Townshij-of Xorth Burcess, range I, lot 10.

P>«lford, range 6, lot 2. range IX, 1

Dung lion, range XIII. lot 28.

lot 18.

' From the li(

Loughborough, range IX. lot 6

'pcirts of the (ieological .Survey of Canada.

:!
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50 .M()\Of;HAPH <JX (IliAI'HITK

A iHTuliiir ..(vuricnrc of prapliil,. li:is .„cii noli.-cl ii, tl,r
(listnet (,f Stony lake iirar tli.. villas,. ,,f Apslfv.* A >li,.ii dis-
t!ini-c (.M>t of Apslcy a (luartzifcioiis pcmnalil'c dik,. was s,,.,,

nittiMK tlinni^'h cryMalliMc liincsl,,,,,.. Tins ,likc attract. mI
uttciitioii fn.in til.- fact that it coiitaiia.l consi.l.Mal.lc -laphitc
as a s.r(,M(lary constituent. Tli,. mineral was foun.l to (ill nm.ier-
otis cracks in the dike matter and was present in snfli.'ient .|nanlit v
to have caused som- one to search for a workable deposit. Tlii's
graphite is evidently a de|.osit frotn li.,uid matter similar tr) de-
posits of antliracite, in which the mineral is found eoatinj; ervstals
of otliersuhstances.

\<w firiinsi.iik.f

The existence of graphite in this I'rovince has been known
.since IKiO, when (iesiier in Ids report on the (ieologv of New
Rnmswick descril)ed a deposit near St. Steplien. as a "stratum
of frrapliite or black l.'ad, situated between perFiendiciiIar strata
of schistose rock. This stratum has been o,x-ned and was siij,-

J)o.scd to be coal." How(.ver. no work of im)X)rtanee has ever
been done on this property.

In th. eport of the (-(.logical Survey for 1876-77 Dr. Mat-
thew drew attention to certain graphitic slates in the southern
part of St. Stephen, the -lorth part of St. Patrick and near Dum-
barton station on the Canadian Pacific Railway. It is. however,
only at the latter locality, that they appear sufficientlv rich in
graphite to give any promi.se of being valuable. In the jjlack
.slates, winch outcrop on the hill .south of this station, there are
pockets of graphite sufficiently pure to be available for lubricating
purposes or for stove polish.

On the coast of the Pay of rundy. Lepreaii Harbour, a de-
posit of graphite n„thr:.cite was mined .some 25 vcars ago for coal.
This deposit consists a a band of black Shale and coal, in places
twenty feet in thickness, in a formation designated as Devonian.
The principal work done consists of several sliafts and drifts, the
deepest shaft having reached a dei)th of 140 feet. The thickness
of the useful anthracite coal band in tlie principal working shaft
was about four feet, its dip ranging from S0° to 90°. The coal
obtained from this deposit burn( d readily under a good draft, but
left 36.88 iier cent, of a reddi.sh a.sh.

* Report of the Bureau of Miiie.s, Toronto, 1899 page 'Jl.^

t Ahatract from the Reports of the CeoloKical Survey of Canada.

%»y^«ii
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Stnitu ....aainin^' >„on. ,„ l.-s ,li.s.s,.,„inat...l ^r.u.hiu- .,rrur
... c.o„„,...„on with rooks .,f vari..,i a«o an.l .-hanu.,.. „ ,.. ;
...CO. .,„ aro ospooially .lis,i„..t,v.. of ,1,.. ,.,,„. porn,,,, of ,.

larHy of ,,n..,..nos an,l in pla..,. ..an,- .,Mi..i..M L, ^
Pliito to admit ot 1.,.,,,;; „„rk,.,l.

'~

Th,. tnost important -loposits.or tl„,s,. vvl,i,.|, warran, iImtn
.«-..l....n-forc..xnl.,i,ati„n.an.si,ua,..,l n,.ar tl,.. Citv ,.f S, .. „n-r to tho Snsponsion Hri.l.... Tl.oy .vro nu.ntion...! hvJ ^
" l.,s report o„ tl„. (;..,.1„,m- of NVw Hrn„swi..k in 1S40. in wln.-hho n^..rs to thH,n,..st,,, f .he hill "oontainin^ ..v.ral vi,

'
praplMt,. ,.no of wh,,.). ,s on tl... north si.l,. of ,)„. „..ain str.M.t an.l.s upward of four fcH In thickness.'

Mi..i..g appears to have been eon.tneneed on this depositabout l.So.i. when sonu- <M),(HK) lbs. of graphite are reported to

«z ;:: "X"""-
"""'"^' "" """•' -"^ "•" ''"•"--

open t.o„. After u suspension of work for a eonsi.Ierable ,i„,ehe „n„e was re-opene.l about the year 1868, un.l we learn Iron,the rej..rt of ,he Geol,.,ieal Survey, that in 1S71 an.l 1872 , !

6. K)lb.s.. valued at S12.()(,0. .ere exported. Af^-r some slightn terruptum of op.>rafons. work was again res,.,, ed bv .Mr S S•Mayer, of f arleton. fro.n a point on the land of .M.-ssrs. Ha.,.,, andBotsfo,d, son,e 6(K) yards fron, the river. After the extra

n w hV"" l"
'"^' "'" """'•^ ''^""'''" '"'""« "3- --Xi.*^ a

k '-1^
''"' '"'"'^"''''

" P"^'''"" """•' favourable for^..kng. ThKs was 200 feet norh-ea.st fro,,. Maver's workings
a-.d four feet^fron, the faee of the lin.estone eliff. 'At fifte,.,. f^-efro,„ ,he surface the deposit, which was couceale,! a. the surf';,,was reache.1 and it was found to occur at the contact .,f crvstaliine'
m.,.tone w.th a trap dike. ^^ hen fi.t struck th- .ieposit Clh.ckness of a few ,nch,.s, but it sra.lually in,.reas, a iu width wi,dep ,.nt,l at 50 feet it ha.l a width of fro.n eight to ,e„ fA

.
r.ft fron, the shaft to the north-east resulted in showin-. a

I'ont.nuous ,nassM.f the n,a,erial b,.twee„ layers of lin.estone Tn.iap rock, wh.ch here cou.e together a,„l present a„ unbrok..,.
lace as far as work was continued.

avNa> ead.iy and leaves the praphite corpparativelv pure.
All the deposits worked so far near the St. Joh,. river .x.ssessa dose s,m,lanty. The deposits of the ••Split Rock" n.i'.e arefound 1,1 connectio,! ' ' •

'"
HI with the crvstall .lie lin.estones at several

i

M^mt^^^^-^^^^^!^ m^m



52 MONOGRAPH ON GRAPHITE.

pomts, and .t appear. tJmt th.- portiorm moxt Miiial.l,. for ininiuK
l-lonR to (...rtuin hands of arpillitic .late rock. throM^l. wl.i.h ,he
Cruphito IS disseminated. '0,0 tl.iekness of ihese Lands varies
from one to four feet, (iraphite from this min,. has a ioo.e slatv
stn.eture wilh a grayish l.laek eoior. and a subnu'tal!,,. i„s,re
^.M.l black streak. IVrite is al.so found in eo.meetion w„h ,h..
'"nerai, and an analysis of the ore l,y Mr. UofT.nan save Kranhitie
carbon 4S,7~5'; ^rock matter id 'r.v

' ""* maiKr, .>() ,),,v
, vKro.-copic water

' it»< ,

.

For several years the or., was ship,H.-d in a ronsh state, hut am.lWus ..reeted in later y,.ars for ;1k eleaninp and refining of the

As a r..s,.lf of the exploratiot.s a.i.l a.^tual niinitiR work it
must h.. .saui that the tnituTal on th.. St. John rive^ oeenrs in
•inantitK^s sufhci..nt to warrant pern>an..nt operations, th.. onlv
drawl,a..k at present ap,x.ars to be the la..k of suitabl.. m.-thods
to pro.iu,.e a clear, stabi,. arti.l.., snch as th.. market .len.ands
ther..ecurrenc,.sofKraphit..arer..port..,lfrom various localities of

h.. pr.,v,nc... Tints in Kind's ,.o„nty an .-arthy graphite occurs in
be.ls of .s.m>e twenty f,.,., i„ ,hiekn,.ss, consisting of dark graphitic
shale or slate, w>th a north-easterly strike. tra....able on the cours..
of the outcrop for nearly a mile. .Mi„i„p op,.ra,,nns wen- .arri,.,!
<m for .sonu-time but it appears, that th.. p..r..,.ntage ..f graphite
in the rock is t.)o low to warrant its ec.nomie extraction

Oth.'r localities where graphite Itas b<.en foun.l are : Dor-
chester, Macker,.| (V,v.., one n.ile ,.ast of Goose river .,n the shore
of the Bay of F„ndy. Most .,f these occurrenc,.s are in .slatv
hands and appear to have no commercial value.

Nova Scotia.

Graphite is widely distributed over Nova Scotia; most of
th,. important localities are in the island of Cape lireton But
the economic e.xpL.itation has so far !„...» of insignificant value
.'wmg to the hmite.l atid .Trati.. ..haracter of the d..p.,sits The
n.cks m which the min.-ral ,s foun.l arc of pre-Camhrian age and
<'<'ns,st ..f crystalline lim..sto„es with slates and shales with
^'ran.t.c uttrusions. At Glenvale. River Inhabitants. Invern..ss
eo.mty. graphite occurs as scaly p,.,rticK.s through a coars,. red
^yemte. At Dallas Brook, IkhIs of graphitic shale ar.. associated
with hm,^stones an.l slates and at one tinie were mistaken for coal

strata, (.raphitic shale al.so occurs in the vi.inity of Guthra lake

^i^^iM^^M^M.^



<iKNKl(U. .,,v, ..U.HIONS ON .il<A,.„,rK UIKAS
.".U

".ar tl... |.n.„,.l, \al.. ruW. an,! ,.«„ I,.- ;ra....,| f„r m.,,,.. ,|,s,.n„...
...a wnljlM.f fr..„u.n.. ., twof..... .S..,„.. of „us ,haU. .a> a .1

unn; t'V, . f " T"'"-'
"^ ""• '"'^""'^ «^"''''"" ""• ' ""T

iPP-a > to iH. of fair ,,Mah.y for the nmrnifarture of |,,.,| ,,.,„,uts va ,„ as an ,To„o„,ic pro.luct will, tluTrfor... it a,,,.. ,r. |„;
;le,K.ndeu, v..ry largely u,x.n ,h.. ..o,t of i,s ..Mn^^^^

Son... analys,.,s of tl... (in.,„la),. sl,al,..s .how a ^rn.ut .liv.TKrnoo
;' »'; <-t..n,s of ,rapl,i,o. 'n.us on.- samp).. Lu-.u^l v

from ,h,. same d..p<..si, ^av. 31.8';
; a thir.l san.pl.. .ak,. f ..

.

shales of {hr,s„nas Man.l, whi-l. ,s i.l.ntieal Lh ,1... Cle." aofciirrcnfe, unw .5().2:j' ; .f

"^"uaiL

On th,- Sain,.,,, rivr in ih,- county of Ouvsboro.ish, uraphif

Z^^Tt '" !''";' ^'"'" -"^ ""^ '•'"""^'
"' ^"- ^•'»' '- «

Sair "'^''V'"'"'"'-''
'""> '-' ••H"-,ti..n...i: I'arrs.,.,ro„,r,,:

^ r hT ^'"^'^:T'"'-''
Hamn.on.rs Plain, Fif,..en-miln-am Hoularder,.^ .slund, Gn.swu hrook an.l (iilKs hro.,k Inthese ,lep,^.,.s praphite oecrs principally in the form of ^^raphiteslates or .shales, b„, no minin, of in.por.anee has been a.ten

,

Bay. Grand Narrows, East Hay, and Hunters Island.

British Columbia.

A very interesting' o.^enrrenee of this mineral.whieh, howeverwas mistaken by the find, ^ for nu.lybdeni,.-, was .lisoovered .

v

oa.,t of Rnt,sh Columbia. Several fragments of the n.a.erial were
re e,ved from h.m. The largest of these measuring t.., in,.h..seng h by „, „ .,,e.s m width, has a n.axi.nun, thickness of abouthree mches, and we.gks six ,.,unds twelve ounces. 1, ,.onsis,s of
•nnn.t." lustrou.s, dark steel-gray coloured scales and scalv lavers o
graph. te, together with sn.all cjuantifes of pvrit,-, di.ssemh.ated
h ough a matnx ....nsisting almost wholly of heulandite. An

a^.alys,s .,f what was regarded as a fair average sa.nple of thematerial showed it to contain 23.17'-; of graphite.

* "•PoM^^eol Survey of C^n., 1879-80.

I rL'" r "fP^" "" ""
l^'""^

"f -"^'ova Scotia, 18S0.Kep. Oeol. .>,urvi y, 1896, pane Ui U.
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fi4 MdViMiiui'M i)\ i,ll\l'MITH,

lliiilsiin Siriiil,

On the om.-:. n .,f ,1... v,Mt of ,1„. |)iM„,.» I., tl... whalinir

u.s..„ str.,,. „, 1S!.7, .,H.,.i,n..„>„f«n,pl,n.. fn.,„ ,„.. ,„.,Khl„.u,-

'"'"'""" "'"'^" '"•'" "I •"•'>"'"! <',„„|„.,lan.l .„M„.I i- i„.,.r,.M-
l...MMr..MM,r,i„nw,,l,.l,,.alm,,,|,u,,.,...|-,l,..,,,,,,..r,,h,,

v ,,|,...,„

:" '-;"""'->:'^'""'"'-""^>"'"l,.M,or,I,s„|,.„f l|,„|.uMM,M,. :.,Hl
"i-^.fMrt.,.n,|,ML't,.s)M.w,l,at .1,,. r,..k~ anm,„l ll„. S.,„„.| „•.. aK,.
r.f.Tal.l,. I,, III,, (itviivillrscri..,,

IMTi:i) STXTKS.

<->'^'plii>" .Irposits an. v.ry wi,|,.|v ,|,Mril,m..,l all rnvr .1,..
I -H Mat...s. ,„ fa.., ,1,.. ,„iM..ral l.a> l,..,.,, f,.uM.! „ ,„.a,)v .vrn
vat.. „f ,|„. I „.,.,,, ,.„l„.r i„ ,.„M,.n..rriallv usWul .,„aM,i,ii.s or .s
"" "<-i'rr,.nn. of „,in..ralo,i,.al iMton.>, omK T)„.v ,„.v.. I,..,.,.

Jl.'v..|.,,...l n, Main... N..„ „a,n,.slnr,., Mas.a. hu.-w,:. HI ,,.
Ia.u

.
N,.w ^ork. VMMsylvaMia. Virginia. .<or,l, Can.!,,,., (i .,ia

.Alal.a>na.
,

J„o.
M ,.,,;,„, n-.n.,.,,,. Arkansas, .„„„, ,„ko,a

.M..nta,.a, \\yo,„,n«. Colora.lo. Califonna. NVva.la. an,! V.w

'<'-i''-'l''^;;''ln'<'Mts,^rr,p,,i,HK.,|H..„fo,.MliMs,nall.|MaM-
tau.s ,n ,„.ary all th,- \V,.s„.n, Stafs, I,, ,na„ v of ,1,.. Ma,,.. Il,..r..
-s fo„sHl,.ral,|,. vana,io„ i„ ,1„, .,„an,i,y of Kraphi,,. ,,ro.lu,.,..| ..arh
>.'ar a.KJ ,1„ „ ,s also ronsidorabl,. Wmii^-,. fr,„n voar ,o i„ ,l„.
m.n.lH.r of ,.ro,lM..i„K stat.s. Son,.- of ,h,.,n hav I.,.,.;, ,.o„s,a»,

.K .u...rs tor .nany y..ars, a,ul fhes. ..o,„a,n ,1... lai^.s, a„.l ,nostah, h ,. .|..p..s>,s of .rapl.i,,. „,., -.r.. k„ow„ i„ ,h.. Vuiu-d Slatos

,
;;;

f""""'"« •"•'"'•• p.- ...in,. s,at,.s i„ „u. onl,.r of ,|,oir i„.,„,r,-

AlalKi.i.a. Ohio. .\,.va,la. a,u| .\or,h Carolina.

Th.. ohi..f ,l,.posi,s f,.on, whi,!, ,1,.. pri,„.ipal n.pplv has h,.,.n
'i>.- n an. ,hos,. s„uat..,l ,n Kss,.x and Wanon ..o,,,,,!...; „,.. ,,h„-npal nnn,,.. ,,„,,.«. a, HaKu... (iraphit.- an.l Ticon,!.- o«a.In.f. K..,npt who has n.a.i.. a s,H.,.ial stu.lv of th. graphi,.- .1-
IK^^s ,n ,h.. A.Iir„n.ia,.ks, divi.l.s th,.,n i,,,., four ,rro„ps:

* I{(.|). <;<.ol. Survcv. 1S9S. p.l^r,. •>() \i
t .MiiK.rul IncJii.stry'. |<«Ki. pag.. IS.5.
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.KNKHM. ...N, I.rM.lS-. ..V ,.,urillM UM.\« .v,

I. in ,H.K.M,H,t,. v..|Ms; ... vr, t, of „,,,,l„t, ; :; .rruiOu ,•

.|Mart.,„.s,.n,l 4. i„ rryHtullin.. I,,,,,-,,,,,,.. ..>-n,.i,.l..,l .,U,u,L„i
>t-.'«la. ,!,. ,H,-,„„,i„. v,.i,„ ,h,. urai-lu... is n ...-.Iv .rvMalli,,..
'"'

'' 7'"""' •'"""' '" ^"•••' "'•'•u...nlat a. ,„ Ik. „f a„ v n„„,„..r.'
.•|^> valu..; a^,.-,,..Ml «i,l, ,, ar. f..|.|>,.ar, pyr....,„, hnr„l,|..„.|,.

y-M-.v. on (,,U.,,,H,ll.T,..,.,,,l.n,ua,,l,..
,,,,,.kH. | ,„ „

:

I-.non of ,),.. MM,„.r,.l has n.,.,|..r,..| n,n,i„« v.rv unn-r, „„.
""•*"';'''"• .""'~ •" ^"'••'" v.inl...sof an i,,.!, or >o ,„ „„|„„ |
IS usually ass.„.,at..,lu„),li ,„ar,.. Tl„. .la-, of ^,.„. ,|o,. ,,0,
warraMt..^,H.,„l,tu^.foruuuiM^^I,u,

, I,..;:,,,,,,,,,,, |,„„,„.„ ,,,,„.,,

"""''"'''"'"
V '"""'' '"'"•'- "' ""• -'I'i'.-utarv srn,.-, arr ,l„.

M.a.l...MaM.l„,o,-,,vl,al,l.. .|,.,„.it-fro,na .ninu,. ,,o,„. of ^ ,..„

nM'.|U»rt.„..san.f,.|,|,,,..„)„....,M,|,I,..,n-a|,h,„..
ulM-l, .s ..1,|„„:

I"'--'', "'t
'• "-<"iat..i^^itl, o,l„.,-,MU„.rals|,k,. ,,vn„., o,.,.,M>u,

sr-.ly laniHIar partiH.s l„,u..,,, ,,„ ,,.ian/,...>. Tli,. ,,..rr,.,„au..
"f Kraplut,. „, ,1„. ro..k is fro,,, :, ,0 i:,. „,„ ,„i„,,,,| ,,.,,„, ,„„

',

•'ars.. as ,„ ,)„. ,„.i,„,a,i,„ voius. 1„„ j, o,.,.„rs ,„ lar^T aKKrcKa-
' 10,1s.

„ ""'T"^
'" •'"• "'"-^•' -nl.-.l .•|,ara.-t..r ar. ,„i„...l urar

l.J-M... on ,1,.. w...s,-..,„| .1,1,, „f ,,,,., ,. ,„^^„. ^„„ ,,_,, ,„ ,^^. ^,_^_

•":;'''' "7' '
,-•""'••'-'•"• .M ,1„. ,ou„s of I,,,.,,!,.,, ,.n,| U„„...

"""•""'"'ll,s„|..sofSo,i,), Max. lak.Charnplain
Ualro„*,l,.s,.ril,..s,h,. ,|,.,„.,;, „, „,, ,„i,„., f,„„. „,,|,.^ f_,^_^_

f u«u.. as a I....I of f,: „, .{ ,„ ,;{ i„,|,,, i„ ,„i,.k,„...s. rornpo...,! of
altm,at,ns layrs of „,„,l,„„. s),: r s.^is,. whi,.}, ,.„, \l ,ra..,..|
f..r ..v.T a ,n,l,.. Tl,.. p,rnH,f..n„., >an,lsto„..s for,,, a s.n,„. |,.,|,„.
al.ov.. an.l 1„ ow tl„. ^raphi,,. |„..i. T!.,. jrraplii,.. ,|,.po>i, l,a. ,1,,.

'" ""'"' "['' ''"-'• •••='' '""'I- '!'<• alt..,-a,i.„, havin;: ,l,a,„..,l ,|,..
f - irraplu,,. an.l tl,.. san.ls, .s ;., i,„l„rat...l. jr;.r,„.,if..r„.,~
'.•...-'St ,|uart..iti.. san.lston... Tl„. ,^rapl,it.. I«..l is h,.,v al.o,,, !. f,.,.,
f ...k. and ,sj.,rm,..l of al,..n,a,injr lay,.rs of l,i,(^K , „,,,,,,,, .,„.,,
shale and schist.

Th.. f:,-apl,ifi,. ,|uartzit..s a,v tr..at..d in tw., n.ills. o,„. „-
,

w.;t an.l tl„...,h,.ra ,lry pn.n.s- |„ ,|,..„,illa. (Irapl,,,.. ,h,.«;,.
Pl"t,.. ,,uartzit,.s ar.. tirs, Ma„,p..,| in (alif.,rnia .1. ,p .s,a,np.. and
aro l.o„ wash,. , „, ,,„.,.|,,„ ,., , ,,„., .,f ,,,,,,.,i,„,„: ,„„;„. Th..
ina r ,,,.,.1 of ,„,rifi,.atio„ op ,..„i,-,.ntrat is a s....r.., pn„.,..s
" th. I.ak.si.l,. ,ni|i tho ,.o..k is ,.n.sl.c.,l .ithou, wat.T an.l ,.ar..'

fully dr„.,l to ,.1 „nat.. all inoistur.'. an.l th.. , ....ntrati.,
IM'rfornicd hv }\ oopfT s air jips. AiiothiT ii:ill

I'Mtration is thi

lias r.-ci.,,tlv 1h..

liiillciiiMif III.. .;,.,,!, >Kical .-'.H'jctviif .\ iniTira X, l.yi.S, pag,:
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Kemp describes the graphite deposits near Ticonderoga X V

In .m\ . % * '™" ''"'''
''' ^ >-'"n,etiferons gneiss «ithan euM and we.t str.ke, a,..l the vein runs a, the .>ig n,i,^ nl.nh ,2'

mtCStiM
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It

ll.'.ni

llakc 1 I llii.

I "liilncirirlK-

,'!,:;.;:"'
^""^'"" '-""—-i"— p...-.,,.,,,,...;,,,

h«MK,„^. wall :. a v .-rv Inr,.. ..r,„,„v,.. a,„l ,1,.. vvin a- a. ,!„.T|..nLV
'•"""• - " l-v- U...„ , „ f,u.,k„..,, Tl.
<l''F^-it •- v.T.v „Mall. :..

, „r ,.„, .,,^.,,„ ,„ ,„,
llsi.fiil.

AM,l..trom .h...,,,.,a.i.,Ms „f ,),..,I„M.,,1, l.,xn„c,,,,M,.(„Ha... as ,„,..,, ,„,..„,,,„,„„ „,,,^^. ^.^^^.^ ^1^^^,
^.

Tla^m,,,.. a,Hl ...,k. ,„ ,h,. A.!ir,„„ia..k .V.„i„u a,,,! M,ll, ,.

•- .N.,,,1, Mav. M..ar l.r..s.|..„, uvr. i.llv for ,„.., .,f ,1„. ...,„ :., j!'»"- .-n..,l ,,v tl... Ti...,M.l..r„,a (Irapl.i,.. C... Tla.
i

.. ,

I

>.ra..,..r ,1... .„.,..i, «...„„.,.. „„> «raphi,.' .„.ar,.„. '„.„.;'

or.a,frn ';'"^'"'lf
"'« ''" ''» <'''«">Plain C;raphi,.. r,,.. vl,i..l, wa.oPKa,, ml lat,. ,„ ,1,0 yrar ,» dovH..,, a .1.., .,| ,ra„),„i,. .,.),is,

•NK ;r L,.af (,ra,,l„„. (•., „f tho san,. placo , . „„, ..,„:„.,. „, pr...
ilii..tiv,.op,.ratio.,sd,iri.iK,hey...r '

.M,. .Ml,, of ,h.. A,l.n.,K!..k.s i„ S,. . ,-.,r,-,.,... ,o,„„v. J»,„l, ,,„.

n . r
.'

, M; '''""'"'"'""• "•"'•'' «•'- 'i'"- last year .,„ a pr.»,H.r,"ar I„p.. M,lls. ,„wn of Maoomh. Th. sraphitc o,.,.,.r as fi,„

Z'Z±
'"'" '''' """" '"''" "" """ •" """ '"''^ —•> '>•-

The prod„rtio„ of erystallino praphi.e fron, Now York nu,.es
904 ..vas U32,927 r>ound.s, valued a, ?11».500. Tl.ere wlimie change .n the o„tp„t compared with previ.M.s vears. As tCeN.-W ^ ork graphite is of ,he cnstalline variety, that" state appe .

* Miajral Industry lor 190:», page 347
t t.eol. Rep. New York State Museur 190.5, page M.

§-.^'UMf-^
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M(IN((lil(\l'll OV CHMMMTK.

IK'i-liaps ;is pn.iiiisiiij: a <|istrict for prosix
KHipliitc proportics as any in tlic riiion.

ftiiifT ami (Icvclopinjr

Ithiidc Ixhiiid.

Hie Hhodc Island (Irai)liiti' ('

years on ;t <

nipaiiy lias hccii working: fn

Icposit of aiiKirplioiis jirapliitc near I r(i\i(l(-iM'c
111.' frraplntc ...Tiirs n.ostiy in pockets and IcMti.Milai- niass.-s and
also m fissure veins in -raiiite. ( irapl.it ie slate has also 1,,.,.,,

..und Ml tl... vieinity of (issnre veins and eontain. sometimes fr.m,
10 to 20 ,KT eent. of srapliite. I, is also of interest f. note that
Ml eonneetmii with the .levelopment of the frrai.hite deposit a vein
nl semi-aiithraeite eoal has been open.Ml up. It is elaim.Ml that this
jrraphitie anthraeite. the purer jirapliilie portions of whieh hav" '"""'' ••^'"' "-^''1 ''"• foundry faein-s earlv in the ei-rhties has
l"'''"l'ar advantajr.vs for meltiujr iron and eopper oivs, and has been
use.l hy th,. ( arhon Iron Co, insfad of eoke will, li-Mter and more
eeonoMiic results.*

M,i

Tliere were two frr

I!ll>4. one near .Madridf. I'rankI

i|>hite mines worked diirinjr the summer of

<).. and another one at ^
in coimtv . l>v the .M

two oceurreiiees are of

irmouth. Cumberland
iten'st from both tl

line (Jraphite

Thesecount V.

.sciiMititic standpoint. The .Madrid .M'apl

le industrial and tin

the town of Phillips, at a slmrt dis

pliite deposit is located il

.Madrid. The w
tance from the littl

lips and Haiif;ely railr

arest railroad point is .Madrid

e vill;iH:e of

station. th.

ri chist.
Ilie intrusive >rraiiite, constitutes tl

outcrops here aloiij: the northern s],

which tojrcihei- with
le coiuitr>- rock in this rejrion

of tliM villa

ill tlie sehi-

Beds
ipe of a hill imn lediatelv south

ot varyiiifr composition can be d
I and indicate a north-east and soutl

istiiifiuished

fleneral dij) is nearly vertical, all'

i-west strike. Tin

Tl
Kiush tile scl list IS miic

le fir.aplute occurs locally iu the schist.

1 contorl-

contact with pegmatite, with tin

reiice of a few sli(k<'iisided leii;

in their loiifrer diameters. .\f

alwa>-s close to tin

['Ptioii of the sporadic occii

if firapl lite ro>k alk about ISinche;
place seen in the workiii:

consist. Ml ol an open cut into the liill parallel with tl

schist, did the f,'rapl lite portion of the schist

iliich

le strike of the

-Xteiid more tlian a

M
t l-c(in

iiMTal Kcs.iiiri-cs .il' til,. fiiit.HlSt; lies. 1HH8, paj;<-:i(;i.
miiic Ccol.iiry. fnitcd .Stiitcs (irol. .Siirv.'V, l' l>, |ias;c 4.S(I.

"z't^mm^-muMr -^MLii^^^mm^msssm'



<;K\1:KAI. CdNCI, skins ,,v ..humiiti; MIKXs .-,()

f.'w i„r}„.s fn„„ th,. c.nta.l. At ll,.. ,.„i„i fr,„n tl„. frnv of ,|„.
<-ut. wluT,. tl». two l,o,li..s of ,,...,„Mtit.. atv nratvst to«..ti,..r tl,..
sclust IS rnm.pl,.,! atui rnisli,.,! i„t ocks ulu.-l, Mpn,..-,,- to l„.
larK,.ly praplnt... Ilovvv..,-. all of tl,.. scl.ist is not stfoti^lv j;ra-
f'l'itc at tlf i.<rnu.tit(. cotitact. WIht.. tlw \u.hUua plat.cs ,,,„ l,,-

tra,-,.,l w,tl. CTtait.ty, it is s,.,.„ ,l,at o.„. sfat;,,,, inav l„. :;faplnti,.
a>Hl tl..' l..'.ls on vhhrr si.!- n.|ativ,.lv l.arn.,,. ,.v,.„ at tl,.. p.iint of
<;"Mta<.t w,tl, tl„. p..;:n,atil... Tl„s p,.,r,„a, „. s..l,ist .-onta,.! is w..|l
.iWn..Mi an.l ul,i|.. ,1,.. .......ovit.. s,.lva«.. ...Mitains a s,„all ,.o„t..„t
"I ijraphitc, tl,.. ,n,is,.ovit,. ,lo.>s not appaf..ntlv ..xt.->„l i„to tl„.
scl,ist.

A thi., s,.,-,io„ of tl,.. l,..st j:,,„l.. of u,..,pi,i,, ,,,,k ,„i|,,,„,i .„
tl,.. Ma.ln.l ..iit sl,.,ws this s,.],ist to ,.o„tai„ s„iall !,,-ai„s of .-.-aphil..
.vcnly ,l,stril„„..,| thro„.rl,.,„t tl,.. n,..k. This i> i„ ,„ost unnn-Ur
ass....,at,..n with i„„s....vit.., th.' s„,all loiia of tl„. latt,.,- l„.i,„.-
tl,on.„Kl,ly iii(..nv..v,.i, with 1 1,., frraphit.. flak, s a,.,l ^M-ains |^
oth.T ha.„!s fi„.. j:,-ai„s of ,|„a,-tz f.,n., th,. >„at,-iN of th.. ;:,apl,it,.
I>art.(.l..s. Th,. s.-hist is h..a„fif„]ly foliat...! a,„! a tlh,u-r at ..ith..r
th.. sp....,>,„.„ or ,1„. thin s..,.tions. l..a.ls tl,.. „l,s..,v,.r to ov..n..ti-
nat.. tl,.. an,o„„t of ^rfaphit,. pivs.-nt. This is ,1,„. „, ,]„. |in,,„.ss
of sra,,, a„.l th.,r.n,^'h .liss..ni,natio„ of tl„. -raphit.. thnn.fih tl„.
ro..k. Altho„,d, it is ,.v,.„iy .listrii.„t..,l thnmiil, tl„. .-o.-k, th..
f..hat...l .•l,ara..t..r .,f th.. ^t-aphit.. ,.a„s..s th.. s,„.fa,... .,f ,1,is ,.,•...

pint.. s..l„st to s..,.„, v..ry ,-i,.l, i,, ^.,-apl,i„., Th.. ^M'aphit.. pattirl..s
•'"•«• 11, ivahty nnn.it... an.l ranj;.. f,„,„ O.L't) to i),()l „„„. ;„ ,lian,..t,.i-
th.. av..|-ajr.. siz.. I«.inf; l,.ss t hai, 0.04 ri,ii,.

A sati.pi,. was .•.,ll,...t..,l of ,1„, i„,„ „f „„, ...apl.i,,, s..hist .s
.•x|.<..s..,l ,n ()..t.,|,..,. in ,]„. fa,.,, of ,]„. ,,„ ,„ m^,,,,;,, .,.,,,, ^,,,^,^,^^_,
of frt-aplm,. ,n thlssatnp],. was ,l,.t,.,-„,i,„.,| i,, ,1,.. S„,.v..v ial.ofatofv
oy I'.. A. .Siillivan, as S.,") |M.r....|ii.

As to th.. Vanno.ith or.-iiiT..,,,.... th.. ..oiintiv ro.-k in ll,.. i,„..,l-
ity wh...... th.. n,i„,.,al is fonn,l. that is al.ont half a n,il.. f,-,,,,, y.,,--

"'-'ml,villMji,..isafissil..s..his,.lin..j,,.ai,„.,|.l„H.
a,-..ntl v no, a.

all .•arl.onam.tis. '11,.. s.'hist is ,.„t hy laf«.. ,n,,-„sions of ..a,,,,,.
".'"' " " ""' '"'•«' "'••'^^••- "f f-'ranit.. jri-aphit.. l,..ari„>r p...M„a-
t.t.. .,..,.,„.s. lh,s p..t:„,atit.. has b,.,.„ p,-osp,...t,.,l at s..v..,-al points
with,,, 200 >a|..ls. an.l .K.,'.„r. in th.. for,,, of a ,l,k.. with an av..,-.,-,.
wiiltl, .if .„,(. foot. Tl,.. pcKinatit.. is for th.. most part .if i,i...litini
Kran, an.l ,,„artz an.l f..l.lspar ar,. ,1„. principal ,.onstit,i..n,s
.Snu.ll atno.ints of n,i,.a .M.,.„r. l„it .inly spora,li..allv, whil.. ^^raphit..s an ,n,p.irtant ...mstinu.nt. A f.-w n..sts .if ;:rapl,it.. ali.mt an

i

M^mm^'^
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'

'

"-<•""• ;'-r ... .1..- IH.„nu,i..., l,u, mos, of ,1,.. ,rap).i,e
.> .. th. f.,n„ of d,.ss,.nnnat,..J Hakes .u-uly .listril,,,.,.,! thro,J. i\u-

"-• -1." -.lis of ,1„. .I,k,. .n.1 „,a, at tl.o ,t,v ,.o„l,| ,,., ..ot.^

..,„.!. ..f tins «,apl,m,. ,,..«,„atit,. was ,na,l,. a,al sl.ows p,.,- ..,.,,1
til Iw prcsiMit. '

I'rnnniflnuiiii.

Til

Hilov

vaiiia (iraphitc Coiiipany in 1S97
iiiiiic, near Mcrtz town, Hcrk

ipoiu'd

m a fine praiiu

in t]w

(I conjrl

;s county. The miner,

up tll(

Tho deposit

vieinity of the mine

lomerat.> or a eoarse srained .sandstc

ill occurs

vhicl

is iens-shaix'd. stand

is weathered to a considerahle depth.

minn width of ;!<) feet, th

nearly vertical and h

age yield of graphite from tl

handled.

innnig out in hoth directioi

isii maxi-

aver-The

,,„,„,,^,

"' '"''"' i^ -'« PtT ••"ut. of the material

I'rof. T. ('. Hopkins* contril.n.es the foHowing notes as tothe occurrence and pro.luction of graphite in the vicimtv of Chester
.spru>gs,

( hester county: -riu. Philadelphia (Iraphitc Compat.v
-«..s a n.me about one mile east of Chester Springs, whi,'!. wasopened .n 1S<.7. and was pro.luctive in 1S9S. Th,. graphite is of the
< >>tall,n,. variety, occurring in richly impregnated beds of mica
schi-st. of wluch the graphite forms about 50 per cent, n.ere aretwo bed,s an up,x<r one about 4 feet thick and a lower about feet
hK.k. wh.ch are worked through a.lit levels. The tnineral istramnied to a n.ill neari.y. where it is cru.shed and washed in a log
«asher^the washed graphite being fnrther ground and screenedmto different gra.les. The product in 1S98 realized fron> $75 toSlot) per ton.

"At Myers station, a few niil.-s smith of Chester Springs gra-
Pl..t." was mined in 1,S9S by IVtti.ios Bros., who do not grind or
...ule the imm.ral like the Philadelphia Graphite Compaiiv. butsimp y wash the cnule material which is shipped to Hethleh;m forfoundry facings. At Pikeland, about a mile north of Chester>prmgs, graphite was formerly mine.l in ....nsiderable ,,uantitie.sand a good crushing and washing plant was erected, but it has beendie for several years The success of the above mentioned con-

d ev I

'">-"»*•««.> prospecting for graphite in the Pickering
^allo^, and some new discoveries w.-re reporte.l. although none

* .Miiionil Industry. I,S9S, page 383.
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r.KSr.HM. (ONCU-SM.NS ON (iHAPHITK AUK^S (i)

JK.,.am.. pro.Iu,.,iv.. i,. l,s.,,s. Tl,.. works „f l..,,iM..,s Mros ..tHy..rs. won. .Icstroyo,! l.y fin- ..i.rl.v in .laMuary, IS99."

South Diikiilii.

I" tlK- vioirmy of (•ust.r, sovoral ,,ro,ni>i„K v.ir.s of .n.plu.,.
':'- ...;„ ropor,,.,!. On.- of ,),..,> .|..po,si,s was o,.,„.,l

1y-1. ..1, U .s sa,.i, a hi,h «ra.i,. produ-t. whid. is ada„...l .

'

,

I

I
> :u.,n,s. I„ w.d,h ,h,.s,. voins avora,.. ahout f;.,. f..,,. ,,,

(
..s <• CT,.,.k ,n P..nni.,gto„ o„„„ty, al,„„t twctv-fiv. ,„i|.snorth-west of Custer tliere is .. I.,r,r,. • •

ner eenf .rr.,.l-.
;'"'" " '' '"'^'-'•' ^''"i ""itaininK al.out 4(»p.r ent. praph.te. (),, ,.,„. si.le of this vein (here is 10 feet ofKrapha.c slate. Ki«,„ „„,., „.,,„,.,,.,, „f ,

,

,^,„^ „^^^^
" -^

^

.•.nsofpraph.teeontaiMi„Kahi^h ^ra.le n.ineral of ,),e ervst
In.e vanety. ^vhic•h can !,e easily separate,! fron. the «an,u.

In a nmnher ,.f states, as i,. the Xorth Carolina <l,.p,',.i,. in
\\ akeatul MeDowell e,,„nties. ,h,.«raphite oeeurs in «chis ose n ,.kon^ff^n. frotn a sn,all ..nan.ity np to 25 per cent, or tnore I. t.,:roek. The oeenrrence of ,niea an.l some siliea in these sehistos,.
r.«-k,s make, .t .hffieul, to .separate a pnre graphite fron hThe Georgian graphite deposits, whieh have been producing rntl rcxtensn-ey for the last year or two. are in the nature o ^ra .

Jude or slate, containing appro.xitnaf.ly i:i per cent, of
,'

!

TlK.se deposits are located near Emerson, liarlow countv an :

produc mmed is ns.l as a colorer in the fertilizer t

"

de Tnatertal ,s not cleaned in any way, bein^ simplv pulverized o th

an S-mesh screen. The vain,, of this material is. of course v-^-v-v. and tn the total production of graphite in the United States

u. the ;'Z" '

*""""' ""^"""^- ""^""' '"'-^'"^ -^>- '^^^y

Pacijic States.

Graphite has b.-en observed in many places tl>ron,d,out th..
I ache Staes and Territories, but it appears that onlv h, Ca ifn.a. where Us occurrence seems most fre.,uent. hav.. anv a,,e Itsbeen made to mine an,l market or otherwise utilize it' in Ihr, ,measure, the first havinp been made at Sonora as earlv . S
^^^

1 000 tc.,s of mineral were extracted, tnost of i, b, ' ,'^n J^^f" i ngland. Prance and G..rn,any. wh,.re it brou,d„ about \mP- ton. a pnce that afforded the shippers sotne profit. uth"

i

iliiiii



62 MDNOCHAI'll ox (;ka|-HITK.

mM...ss,l„l„y „f s,.c„rinK Lore any lur^,- ,,uantitv sutfinontlv pur,-
for .o.nm.-nial pur,...soH put an end t.. tlu- ..ntor,,ris.-. tl.c lal.'.r ..f
-•'-..•..ntra,i„« th. .nul,- nwumal. wluH, was lar^Hv u.ixo.l wi,),
sat.- and other foreign n.atter. Laving 1,,.,, expensive. I{,..ides
he Nmora deposits, graphite has l,een foun.i in California at th..

follow:ngplares: Near Sntn.nit eity, Alpine e.Mnitv; on the l.order
"f I. .nudes hay, n, tl,e eoast range of Marin., eountv: near Fort
ri'jon Kern county; at Tej.n.ga, Los Angeh-s eountv: at Hoser
H.i

,
[.resno eounty. an,i several plae.-s in Sierra, I'lunms. Mariaand .Sonoma eounties.

Graphite has l,een ol.served to ooeur in nmn-,- states e.n-ering
the Rocky mountains; thus in the Sierra .nountains. Hun.holdt
county. Nevada; ,n Heaver eounty. T ,h; Ail.anv eountv n'vo-
nin,g; „, Guntuson county. Colorado, when- it occurs in beds two
foe thick, i.ut very i.npure; in the coal .easures of New Mexico
and in Levis county. Washington, al.out 40 miles from Chehalis

In the Tumet mining district of Chaffee eountv. Coiora.lo a
graphite .leposit is being develop l,y the Kthol" Gold Mining
(omp.uiy. of Detroit. Mich. Samples that have bee,, examinedshow this deposit to be amorphous graphite of verv good qualitv
This company is now erecting a mill at its mine for cmcentration
and rehning of graphite.

Alabama.

Flake graphite i.s being mined in two localities at Stockdalc
Clay county and Taylorsville. Alexan.ler eountv, and it is reported
that some of tlie deposits an- (,uite extensive.

Virginia.

Virginia has not heretofore been a pro.hicer of graphite, but
recent developments in Albemarle and Orange counties, at the
ba,se „ ,h,- Illue Ridge, has opened up promising deposits, which

lotielviHeTi
'^" ^'"•^'"'-'^'"•'-

^'^"P^'»<^ ^''-">P"".v of ^'har-

In the Xaylor and the Bruce mine, the graphite occurs among
KMcsses and syenites, in veins dipping at 45° to the ea.st. Thev
range from L3 in. to S ft. wide, and are clearly defined from the footand hanging walls by clay selvages. The graphite is .lense and
>nas.s,ve, permitting tlu- extraction of single blocks weighing sev-
era hun.lred poun.is. Tlie crude ore. analyzed i,v Froehling &Kobertson. of Richmond, showe.l 76.28 ,x>r cent, graphitic carbon.



(IKXKKAI. (OX.HSIONS OX .aiVlMllTl; AKKAs ti;{

The o,x-ratin« o„,n,,uny owns 024 mhvs „f lan,l, „„ «l,i,l,;nM.lu.. :q,p..ars and is pluMMin, a, ,,,,....,,, 1,,,,1,1 a f.,.,.,rv!
vhiiiiif: ilic product. •

•Vo/' Mvxin,.

So„u. work has 1,,.,.,, ,io, „ son,,. ;,rMpl,it.. ,l,.po..i,s lorat.-.lJU ,n,l,.s son,,,..,,,, of Haton, Colfax .-onntv, nn,i'r „„. .or
..f f)». .Nan.lanl Iraphi,,. (on.pany of X.w York, an.l an on.p
son... Oo ,o,..s o hi«,. ,ra.i.. a.norphons ,raplu,.. has l,....n s ^

Moos,,. Lackawanna connty. I'a., for n.annfaCnro into J- ,,
1
f.mndry tnater.al. The district al.on, Raton is underlain

\

"tunnnons coa
. the sca.ns of which v.ry in tl.ickncss from „t" sovon feet. ,„ the portion where the graphite is found, a

.1 lava ,n the for„. of a laccolith has intrnd,.d itself al.ove the 'aoan. ,„, ,,, ,„.,,, ,^^ „.etan.orphosed the coal to graphiteh.ch a.ssu,ne.i u columnar for.n. Tl.e «rap,„te is of L J
Pf'ous variety and contains a portion of tl,e silica, whici wison,..udly associated with the coal. The v..in of graphite ap^:;^:

t . fe:;"". """?" "' '''''"' '" "'•'"' f-- thre,.' inches

conta an adnnxture of .silica. The graphite vein i.s cut throughby canjons and can he traced for a consi,l,.rahle distance. InLcanyon tnree tunnels varying in length from ten to sixtv f,.e, Ic. eboon drtvenon the vein, each showing the occurren,.e-of the
".

phite to be continuous.
"

nuanthif
'"

'"'f
*'''' "'""' ^'"""'""^ ^'^' '""" f'"""' '" •"•'">'">"<•

qua., ties may be mentioned: Hloo.nin^dale, New .lersev Clin-UHu-,ne New York; Lehigh a.ul lierks counties, Pennsvlva,
J^ilt^Nulphur Springs, West X'irginia; St, Johns, Toole -cou,";;

BRAZIL.

(iraphite is k,.own to occur near .Miguel de Arassuah. in ,h,.

do^x, .ts. ,),sco^•er.es „f graphite have also l.-en reporte.l fr mt.me to ti.iie in other sections of the countrv.

OCn HKKXCKS OF CiltAPHITK IX KIRO PK, ASIA AXI) AISTKAI.IV.

(iraphite deposits are less ..umerons in Kurofx., Asia andAustralia than on the Xorth American continent, but it ap^JUrs

'I



64 MONOORAPIl ON OHAPHITE.

fha thoy..ron,oroconcontrut,'<lintouf..w
typical localitu-s ospe-

••ally ... Kurop. whore their ...onomi,. occurrence rrant« .n Xr"IHTa >ons ,m a lar^e scale, 'H.e ,„ost extensive K.a,.hite deposes
an.

.
ose which have eon.rihuted for ov-r a cent^y lo tJeSM.pp

>
of he nuneral ,ni..,.rope, are the deposits in the Hohe.nian

forct. an<l near 'assa... liavaria. O.Usido of iOurope, there are theo c„rrence«on.he .shuui of (Vylon. .,.d in northern Sil...ria, hot
of wh,ch are fanun.s for their production of a pun.- arti..le t' u allthe otlu.r countries. The geological o,.currence of s.une of themore unpcrtant deposits of graphite of the world, together with
lata ,.f hrst oxplo.tation, are summarized in the following Table
I

.
wluch ,s adm.tte.lly very incomplete for lack of n.^ahh- data

iM.t IS of some importance in showing the general tendency of gra-phite .leposits to occur in the Laurentian or pre-Cambrian forma-
tion, es,)ecially m the gneiss or crystalline limestone series.

r.\BLE III.

, ,.
Chnracicr ,,

Locality. „f .
(-ountrj- (ioolojtiral

Mineral. '*™'^ Arc

I'ia.sau District
i^

"
'—

(Bavaria)
UMlzenberR ('r\-stalli.n,. *

(iermannsdorf
"^'^^'^'Tlhous

. .
Gneiss. . . . Lauron.ian.

I'fatTenrcut "
;

< ,,

H-ia-idorf " ,<

Haar ,
i. in

I

i

(ircat Britain
Borrowdalc (Ciiin- I

''^•''""t) Cr>-stallinc
. . (ircen.stono

'

Kumro..k (Ay,.hir.OAn.orphou. T°^''''^'^;.:[S^^^^^^

Bohemia
;

.Sohwarzbach Aniorphou.s .<•

Cr\-st«lliii, .rieiiw

j

.MicaSchij.i( .. Laurentian

'^"''>''°"
Crj-stallino

. Crnnite

^ilicria

Batii^roi M<mnt,-iins. .\inorpli„iis.
. Cnuiiirand

t -nit,.d .States
"''""'"' ArrlKeen

. .
.

Tici.nd.ToKa f'nstallin,.

Si!i;l;!"i!::'-:-''''"^n'^'''- *'"';- -.f-.-ntian..

.Sniiora,(Mlif..rnia.
. Ainorplinii., ^t

("r\-«'Mllinc. Slate
. ^ Canihrian..

Date of
First Ex-
ploration.

Year

14.50

15.50

1730
1780
1791

l.')40-1.560

18-40

1790

ISOO

lS-17

I.S41

1841

18tn

•___i^£S??Mr4^^1^- W^<



tiK.VKHAi, I'O.VCMslovs
<>t' I. in I'll! ri: \ui.\^

ti.'i

, ... CharaitiT
'-*"»''•>•

„f (oiimrj-
{i,„|„„i,.a| l)ut|. of

Mim.iiil. "'"'^
v«''

''""'" '-''-

<anH.la
'''"^""""

^>..Slq.h..„,.V.H,
An.or,.hou,,..S..|.H,o«.

<'lmrlott.'c.Mjiitv,
. "

"'"'^ ••

l,s.jit

"""*•'"'•• W"<' .CryMtHllin,. A " 1V«»

Aiiii.rplKMiM
<'rv>i,.,lli,i..

WVstimath, Out . ... Crvsiallin.. A
'"'""""<"• '-nirpniian isn

M. John, .S.H .,'
I>^|-

Huckinghain, Onf • / .
''n-Caiiihrian |,s."il

'iticis. and '

Oysialliiic

|'"'f<":'l. «»"t rrvslallin,.
'""<;:'"". I.anr..nti,in

|.s,i|

l-onKhhoniiich "
..

.,

"
inv,2

HiirKiws, ( Int. .... "
]s>;'>

"ii.vofKnndv, \.B. (in,,,l,it,.An-
"

^>*'>^

I
liocLs of thi.

! <ir<'iivillc

K<nfr..«, Ont l'i>-stallinr A
'^'""'' '""•.niian Isn

AnuirphoiLs ('rv.s(allin..

Utn^ton,. ..

,^,,,,

fiohtmiaami/idvaiiii.

nJ'::^::::':::::r::r;::;r'''' 'rv
'- -

Cl... B„o|«, „f ,),,. .;, -
;,"''' '"" "" -AiBlria,, rr„,„i.-r.

.^.ii..\:';^.r;;:;;;2:.'::;;;^;;;V":':::'TT''-"'

Krun at., fho I'as.sau Kmphito occurs i„ lar-,. .cdcs p.,silv

i
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I7!>(). Tl>.. .I..,,.,M„ w,.rr ,,rin,itiv,.|y «.,rk.-l in tl,.. l».«i„„iMU' ..f
"'.'• """""nil. .•.•.,.,.,>•. n,vi„« ,o ,1,.. v..ry lin,i„.,| .I,.,,,.,,,! lor ,1,,.
riiiiMTiil at llmt litii.'.

IM tlH. v,.ar ISI., ;l,.. ,.,.„.,„,,,,„ ,„., „„,^. „, ,„„^^ .,^ ,^.^^ .^

a, .()0„„:.. |.r.M„ ,l,is ,i„„. „n ,, s„.a.lv innvas,. i. „n,...l until

ll.<...() ton.. il„. nlin-Ti... an,l otluT l.nil,lin„s rovrr all.,.r,.tl„.r""••"-"" "l'"Ht l.-«M.O(.s.,uan.f,...,.an,l,),..numl,..r.,f persons

Ki«. II -Ma,. „f tl,.. Mavan.M an,l H„l,..,nian (Irapl.it.. Mi„,n« Distn.t

.•nw,l„y,.,| ,s alK.uf TOO. Th,. works ,.r,.,lu,-,. no, l.-ss ,).,„ .10 ,|iff,.r-

.'..t ^'ra, <-s of srapl.it,. .„ n,,-.-, ,1„. ,l,Mnan,ls of ,)„. ,no,i..n, ,„ark..,
(..•norally thry may 1... rlass,.,! into two principal j;ro„ps (1) ,1„;
natnrai >rrap}ut.. (Xaturwaar..), an.l (2) the rofin,.! artirl,. (Haf.

Tlio .„-™rr,'n.r of srapliit.. in the S,.l,warz,.nl„.rK niinc. •

in
th.' form of lon^ittHlinal or.- l.o.iirs. wi,l, i„,pnri,i,.s of iron pvrif
nnb...l,l.., m a rusty .l.Tompos..,! an.l partly soft .n.-iss fortnanon
this vein-hk,- ,lo,v,sit has a R.-n.-ral .lip of 7.5°, an.l .xfiwls for ovr
a l.'njith o, :i.O(M) f,.,,. an,! is oponr.i up l,y sixt,.., shafts of a .ioptl,
of rom 1„0 to :i()0 ,V,.t, in .•onn-rtion with ahout thr.v n.ilos of
u.ul.Tgr.nnHl works .-onsistinj; of .Irifts an.l tunnels. Cross cuts

L -> Vo, firm- 3ttV . JL ^^

.



<if'NKH VI, lilM l.r l,l\. "^ i.iivi'iirn: mik^. (>7

im-K.-iMTiilly lUM fr.Mii ih,. shafts .,i i„t,.r,.,l •• ..• .•

fcM. -n n- is tl„.., ,.,L

'''"«"'« «mII al i„„.rvals „r lid

••'<• niii 1,1 I, line coii.siM.-s of uv.. ,,ii.,l,fl,. .

"'<• "tlHT H flakv. Imnl Krai.liiJ
•

,

"" " "'""'^
'

^'"'
^

'«.. vari,.,i,.s i, ,l„.s,. ,,, . , ,

""•'"-"-'« "- -i-.t,. ihar tl,..

;i:;:;rir;t:r;;:;;:;;;:;;:::-r'-"r-

r,.:it;i:;:;;;:;;'--|;f;:-;-;::»t"t;;,;;;:

.«.m11'„"'"::';,;;;::.'''''""
'•'^r..,.,..,,. ,„

™:,*:,""' ""'" '"" " '•'< '

-. Iliri.sc ill ihc soiitlK'iii Din .,f tl,.. u i

» '".-«;:::;:.'::::;;;::;;:,:;;';;;;;!;;!''''-, -'-
who,, rid, in pvri,.. a pranl.i.i,. s,.)iis,

'•""".'•;/'"' '•l-vs.,,,

;=:i;;::;!i;rL:zr;;:;;^;,,..i';;''"' ':'"•;'--
ti.xi of water- t„u.,,.l 1 ,^

''">'""' '•>"">;«• ''.v the ein^iija-

1.4

* Zei.schrift fur I-raklisch.. ( i..„|,.^,i,, ,.W,4, pap- t.M.

iiti



«H MONIKiKAPH <)V (iKAIMIITK.

Ih-r-'xit^ -f fhw charnrtiT hav.. b<-.-r. f...ni.| n.ar \Vml.t..M..rf als„
M.-ar Sw....ja„ow. when- th.- Rrupliitic nrhist- liav.. a thi.'kn.-^H of
l^liictcrx.

Mon- inifx.rtatit from an nomir |M,int of view. |,ot), „. to
local .listril.ution an.l to n'^nlarity of orcirrm.'c. ar.^ thr Kr,.|.l,it.'
.l"JK,.,tM i„ thr HoutluTt. Hohotniaii frm^M.. Th.- KrapJiit.- iH-ariiiK
fonnati.m .•..i,,,,,, ,.s near .Schwurzharli. t)„.., rxtrn,!., i„ « nortl,-
-Tly .hm-tion out "StulM-n," an.i •'Kni.nau." lu.til it i..rniinat..H
nrar 'NVtolu-," on the Lonl-r of the Kranulit fortnalioi, of ,1..-

I lan.k.T mountains. KwrywlHT.- in this ran^.' thr «ra|.hit.. o.rurs
m KiMMss, the hahltiis of which clianKcs in a more or l.'ss .I.'KHv

A. l'uMa..sch* ilwrilH-H the ^raphito .l.-fjosits 1 tsvcn
•.WtschhiK an.l Prisnirz. in th.- Krumaii .listrict, as (..-inv- r.,;u-
lariy iml«.,l,l,-,| along th.- strike .,f th.- ^n.-iss, th.- lalt.-r .-onsi itnt in^
oft.-n a h..rnl,l,.ml.- gn.-iss. I„ ,h,- vi.-initv .,f th.- .U-,x,sits lim.--
sto,,.- ...-.Mrs an.l the- Kn..iss,,.sp,-,.ially i„ th.- ImnKinR wall is ns-.stlv
.l.'comjH,s...l and somptiir»s chanK.-.! into a rlavov sili,-ious s-.t;.
slan.-.-, impt.-Knat.-.l n..! .liscolor...! l,v .)xi.l.- of iron. This soft
clay forms th.- " iron . appin^^ "

( Kis.-nhut ) : if th.- Iatt..r is thick an.l
much <lis.-o|.,r,-d th.- uraphit.- un.l.-rn.-ath is foun.l K..n.-rally in a
pur.. Stat.-: if th.-r<- is n.. ir..n capping', th.- ^raphit.- is impure ai .1

nnx(-.l as a rule with kaolin.

'Hi.- vall<-y ..f the Olschba.-h is c.,v.-r.-.l with a iav.-r ..f .,„,- t..
two mot.-rs of [H-at, c..v.-rint; a. b.-(l of one m.-ter of elav. helow this
<-m..-s a mu<-h w.-atlier.-d an.l .lecmjx.sed Kn.-iss. com,Kis.-d of
nu.ajrnei.ss an.l son..- linu-.st.)ne and forminR the Kraj)hit.- wall ,.i tlu-
KHiphite iK-d. FiK. 12. At other plac-s lim.-ston.- l,,-.|s with alt.-r-
nate layers ..f gneiss, attainiuR u thickness s..metimes of si.xtv
n.et.-rs. form the a.ljucent ro.-k of tlie d.-j)osit. .M.,st of the gra-
phit.- mined is impure, e.., taininK breccias and little p.,ck.-ts of
country r.)ck, but pure mass.-s sometimes of large dimensions al-o
occur. Tlie graphite is of fh.- amorphous and c ,stallin,- variety
compact and s.-liistose.

( ontinuing in a northern direction b.>yond th.- granulit.- fornia-
tinn of the Plansker Moutitains. the gneis.s, whieli enclo.s.-s the
graplnte deposits, i.s decomposed in the immediate vicinity .)f the
lattei, but the habitus of th.-.se occurrences is mon- in theform of
seams, whil.- the deposits of Krumau and Schwarzbach resemble
longitudinal be.ls and lenses. Mining is at present confined to the
vicinity .,f the vill of Kollowick, situated at a distau.-e of about

.!!L!_''''
'" " '''^'"'>' 'li'-fftion from Hudweis. In this

* Berg A Huttoii,..anni.Mohe» .lahrbiich 37. 189.5.
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s...ms K,.„..rally ronfai,, ,.artl,y ^^rapln,.. „f i,„,.„n. .,uali,v whil..
""'"Ptl. .1... fm..r an,l pur-r ,„al„i,.s ar. nH-twitl,' T,,;. nn fmm. has a «ray l>la..k a,.,.aran...., is ..o„.,..e.l of ,i„o par.iis

Tl... .unirnn.r ,.f ^rapl.i .ar I'assau is sin.ilar t„ ,h..<.. atMnvarzha,.),, a„,| is ,.o„fi,„.,| ,„ „„. y,M,M«..r ,.,„.iss fonna-' .„

iwrn-^rir, " """'T
""""' "f '^''"" '""-"""- f- 'J-

.
tr. -f ,1a, o.„„„ry ,ha, ,. kaolin. Tlu. ...xtensiv,. ,lis,n.,„-

..... of ,h,.s,. ,„.o ,n,n..,als ,s ,1„. ha.kl.on,. of a groat mining an.lman,. am,nng .n.ius.ry. ,.o,l, n.in.-rals l,..in. ..„,plov..,l inman,. aot,.re o ,.n,ri..l,.s an.l of ..l.inawa.v in Ol^rLwi and Haf-mTZ.ll near I assan. ,.„,ploy,ng npwanls of ijHX) i.-oplo. 71,,.

Vonui. tha, ,n„.n.s„„. .lonnnonts f,„n, ,1,.. I...ginnin« of ,1,.. 15th

™
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'" MUMX.IUCM UN lil(\|>MirK'.

n'Mt.TV rvhuun u, tl.r iiiii.ihK .-f Krapliii... f)„. nmn.if.i.iur.- ..f
.runl.l..^ for ihv •,,|,h.vmwtH," iirxi grants hikI ...i..T..ion.s of i)„.
"f<'U.|iil .lii.vali.Ts iiii.l prinr.-«," urr \u \hr Imn.l- ,.i i|„. " \Vrr-
iiiiKti. S.|,iii.l/.ii,.K,.| fiil.rik.ii aii.i ( Iraplulw.rkr. „i (Hmti./.-II.
iiriir I'liR.iMi, -n,,. ,„,„, ,,n|K,riani iumvh in i)i,. |'a„„„ .li^rict
an. •,( l..ii/..nlM.r-, l'la(T< nrrut. (;.rnmnn..l..rf, HaaMlorf Haar
ami HuT/niK, M,,., ,,f tl„. proprirtor. nf th.-^. ,„i,„.. arr |K.a.ant.
llir riiinrral is f,,iin<l in a .Irpth of from |M to l:i(i f,.,.| ; it ,|„,., ,,,,1

form arohtinnous I«m1. I.m o.rur.* in alimiatr lav.Ts, rn-ts and
l-Mk. 1^ in .lilTrrcnt «i.ltl,s from a f.^w inrlirs to -rviTal fr.t oftrn
NniMrnly int..rni|.t..| and cnt otT l.v conntrv rn.'k, 'nirM,. hrds arr
Hcldom liorizonlHl; tJi.-y <lip um a ml.. lK.tw....n :«la.id 41) .U-^r,;.^ in
a norti- or norllM.aM..rh dirmion. Tl,,. |„ |,,rv plan... of i|„.
d..|H,Mts v,.r> oft..,, ..onMi,,,,,. a lav,- of •. |K.,„liar ronipa,'! u-ra-
pliit... showing M tin,.- ^Ii,k..n..i,l.d Mirfac..-. 'n,.- min.Tal i...

ofl.'n as.-o,.|at,..l with mi,.a, in moM .a.-..^. how,.v.-r, it r..pla,.,., tl„.
lati.rin il>.. Ktn.i.ss; tl... kaolin form, thr ,1 ,mpo,ition pro,|,H.t
•t a p<.,.,iliar fin.. Krain..<l Kianitic ro,.k, tl,.. f..|,|s,,: . ,„ .|,i,.|, j^ ^..ry

oft..,, foiin.l a. a s,r,.n<lary pro.|ii..| in a<-o,.iati.,M uitl, j;ra hit...
'Hi.. «n.iss is K..n,.rally mii..h ,l....om|xw..,| »n,| w, atl,.r..il to ....n-
Md..ral.|,. ,l,.ptl,. mukinji mining on nv nt of it, ,oft ..liara.ii.r
v.'ry ..a.y, an.l tl,.. urapliit.. ......iirrinK in il„. s.m.. wav mav !„•

•
•i>tly t..n,....l a w..atl,..r..d ,l....on,,N,s,.,| gneiss. ri..l, or |M.or in

Kiapliit... In ..on,,!,..!,.,, and in tl,.. nmnnfaitnr.. of <.ni(.il,l..s .,nly
Mi.l, kin.l.s an- unci. w|,i..l, ....ntuin siitli..i*.ni jfraphit.-, u..|,..rallv
..v..r (io ,«.r c.nt.. th.. pro,l,„ts ..xl.il.iti,,;: ^vncajlv a hl^.-k l.rown
.•olonrwithad....(;dark liistn.,

C.M.Taliy sp..akint'. Jirapliit.. o....,i,-s ni th.- I'asNiu distri..! in
two ditT.i-..|it forms:

1. As s(.i,ly prapliit... consistinL' .if sn,all..r or lai-.T seal. s.

r<....ml,lin- M,i,a. ..ompHMnK som..!,,,,,.. s,.l,istos,- and sonu.tim..s
.•ompail i,iass...s of a loos., siriictiir...

:.'. As ...impa..! amorphous Kraphin- in carthv mas>,.s liavin^
wli.'n fn'shiy hrok.',, a .Inll ur..y Mpp..aran,.,., l„il uh,.,, ruhln.d will,
ihi.fin^rcrsa inctaliic iuslri'.

Th.. s.'aly -raphit.. is s,.|dom ,„„•,.. |„„ ,,,nlaiiis .isuallv a.l-
M.iMur..s .,f f.Mspar an.l py,i(,.. Ir.m. .'sp, riailv. is a ....nsiant
'•'""Painon of th.- I'assau Kraphit... an.l it is v.tv oft..,, pr..s,.nt in
th.. lorn, of li„,„„i..., >, ni,.tim,.^ „ s,,,.), ,|uantiti..s as (.. n.nd..r th.-
n,in..,al ,mt,t for „s,.. \-,.rv oft..,, iron pvrit.' is f.mn.l intiniat..|y
asso,.,at...l with trraphit.. -.nd iii this ,-.,>, ,1„. hitt.T is imfi, for „s',.

m th.. manMfa<.Hin. of ,, ,l,l,.s, as th.. sulphur ,lo..s not pass o|t a,

ir^^ j^fsfs^m^m^r^'i^i^mm
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Mora via.

I'lif most important iiiim's in Moravia arc lociitod near Haf-
"''•''i<l<'i' :""1 l'..niic. Tl... ,lcp.,>its aiv hero ..n,-i„>..,l in a .Icconi-
poM'.l liornhlcn,!.. jinclss. aceompanicil l.y crystalline limestone, an,!
liave a tluckncss of from one to two feet. Jiesi.lcs tliis locality
Iheiv an. a lui.nher of smaller iniiu's in oiK.rati.m near Altstad'l
Selila^relsdorf, Wnrl,,'!,. MiiKlitz. The jrraphite in the latter local-
ity IS associated with crystalline limestone in frneiss and clay slate
and is said to l,c of excellent quality. The annual production of
all these mines is from Tot) to l.OOO tons.

Craphite in iiortlieni .Moravia occurs in f;rav to hlack crystal-
line firannlar .Vrcha'an limeston... interliedded with amphibolies
and muscovite -neiss. tl„ limestone it.self I.eins often seriMMitinoiis
m tins respect appairntly iv.seml.linn; the frraphitic portions of the
()|.hicalcites of Ks.se.x connty. Xew York. The material is ,,nite
inil.ure. showing on the avera-e ahont -.:5 jht cent, of carh.m and
44 per cent, of ash, the latter hcinp made up chieflv <,f silica and
in.n oN.de. with a little sulphur, majrnesia and alumina. This
frra,)]ute IS repirded as orijiinatinfr through metamori)hism of ve-e-
lalile matter included in tlie ori-inal sediments, the ajrencies U,.[w
l"'th i-neous intrusions aiul the heat and j.n -ure incidental to the
toldinf: of th<' beds.

Lt)\ri r Aimlrid.

In lower .\ustria. .irraphite is found in thc^ viciuitv of Kreins.
Near Hrunn. Tauhnitz. tw<.dep,,Hts have been im.hT development
Ihe lhi,'knes.<rs of which vary a -reat deal, two meters beinjr no
lanty; but thi^ can suddenly dwindle away to a few centimeters
or iK.lhihi;. or the deposit may be cut U|) into small i)atches and
pockets or apophyses, which a-ain may coalesce and form a deposit
ot lar-e diinensinns. .\ n,.,.,.u variation is also observed in the .,ual-
ilics: tlie latter occur from I h.' finest, richest and purest urades to
the hanlest and poorest varieties, with a cntent of carlx.n of fr
• >0 toS:{ per cent.

In Siyria, ^'raphite occurs near Kaiserbers. partly di.s.semi-
iialed, partly in iie>ts or pockets in mica .sclr-t . which changes in
some plac's into a true y:nei,vs. KlamI
local ity where iiraphite is fouiK

mineral is mo.-tly impure, contains cpiartz and .s,

mberf;. in Carintliia. is another
in a similar formation. The

ometuues sinal
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nosfs ,.f kiiolin. Tl„. lai-cst wi,ltl, s„ far „l„.rv,.,l ,i.„.s nut rx-
fi'cil one meter.

\''ii-tliirn Gi rimnit/.

In northern Cerinany -rapliite is inine,l at I-rie,lri(Iisr.Mi,
iilM.ut seven n,il,.s fr.rn, (iotha; it is .shipped niostlv t.. Ilanilnu-
j.n,l from here <iistril,ute,l in the form nf sf.ve poii..],. of „n,vr
localities where craphite oeenrs, mav l,e meiitione.l- (Im^-
Klena,,, near I'lo.ssherjr; Wihlau an,| Wan.penhof. near .\r/l,..r..
Ilohenhur- and Wnnsie.lel

; in the Hl,e„isl,-I>faiz. near l.ideiknpf
and Koiil<en, where tlie mineral oeenrs in diorite.

In Saxonia. \U;-k and Lnzi fonnd ihe mineral in tl,e Kivi^h-
section.

SiHiin.

Spain produc..s very fin., sealy f;ra,,I,ite from its nnnes near
Honda. „, (;rai,ada. a f.u miles from the s,.,; th,. article is sent to
Holland and to the eoast cities, where it is .u'round an.l sold a- <tove
pohsli.

/''/((/((('.

In France, uraphite is fonnd and mined in the Department
<.es Arriefie. I'issie:in the J)..partment Ilantes AI,,es ,„,„• Urn^ian
\ un^'an.sy and Saint I'anl. in the HhOne Department

//(ill/.

Italian graphite mines are loeated in the I'inerolo ,|i-trirt of
1 icdmont,* an,l ext.MHJ from Cnmiana on ,h.. north aln,,,.- ,h,.
( otian Alps to the heif;hts which .iominat,. th.e i'elii,... n^r Th.
"lit put m ISililuasil.iliW) trictons, valncla. ^.-,.-,(111 Tlie fol
louinn- de.seription of the oeenrren.v and m.lhn.l. „f nnnim^ is
taken troman articlr' liy \'. Xovarese.t

In width th.. yraphilr heli varies con^derablv, l„in" 1 0(11) to
1..500 leet u„|e near Ciavone. an,l reaching its maximnm l,readth
ni the valley of ,1,.. C'hi.s.m.. and (;..rniana.sca. ^^lul,. it is no l,.ss
"i.-m 2\ miles wide. At the lower end of th.. Xal I'elliee the l.rea.lth
'' """ ' ^- ""' .^'nulnaily .iiminishes as one pioe,.eds s,„nhwar,l.

* Miiirnil lM(iii>trv. lilito, |iau'(. :i.so.

4-:i(/
'*""''''"" '''' ''''""i'-ur,^..,.l/,i;i,„,l|,;,|ia.lV,)N.V„l. .\.\l\. ,,Mi;..s
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111.' a..|K,s,ts,„.,.,M- M, M ^Mn,..l,tVr.M,s ,MirM s,l„st, ,..,,.1 n.M«.. fr.,n> a
.;u,M.„.s„.l„,.,., ,„,l,Hk,„.ss. n„.M„M.n,lh,.s.ll,l„.,,ro,...r-
l.-sMM,l c-l,Mn,rI,.ns,„.„rp-M,,|,i,..:

l,l.....k .•„l,.,-. s,.,M,-,„,.,,.lli,. is
'

„ft
'""'. """ ' ''"" ""rlMuus ammliMK t.. .1,,. KivntcT or l,.ss dcLr,,,. „|'

l'>"-".v. .1.; p.Mvs, l„.iMK .1... I,.MM l„.,n,„s. (),, ,. ,,„s,i ,

'"•"'"•' ;^''"- ^ "^'' ^^'"' ""•'•' "•••....s „f „n„. Tl,.. s.-l,is,„...
l»-'"'n:.l w.„ „„„„„.,|v ,„ix...l u,tl, -Im' «r.-,,,l,n.. Il.„ i, ,s ,„,,.•, i-
'••'"^^ ""1""^' '"••'""'' ""• l-n.r;:rM,|,.s l,v M„...l,MnirMl s-mMmk
;"'"''••""

'^ rnnMl,,.,- of ,,ssMvs M,:.,l.. in ,1„. I, ,„„,,. .,, ,,,„
"'I Nu, („.„l,..:„.,,| S,„v,.y .sl,.nv..,l fr.„„ |(| ,,.,, ,,,„, ,„ sr, ,„,, ,,,„
'"i.l">M, wliil.. ,1,,. s,,,.,-ili,. m-Mviiv rMMK,.,! iVnm J j:, i„ - (s Tl,,:
'•'" '"';"'"'' '^ ^'''I'l" "''•' f-on, il„. ,ni„..s ,„ ,),„ „„||, wl,,.,-,. ,1 i.
-''"""' ••""' '•^"'^'''- ''" ''"Ml IM-'hIu-.I nMMMM.s .l,„„t til >„.,• ,.,.„,

i"";';--'-''i.Mn.iinsMVMiH.M,rns.,„i,u. ,,„,.,,„.., n„. ,..
""'•ll""H.iSs. |,„.k,.,|..,„.||nM,|,Ml,,„,,,,s.-,, I'm,.,-,,!,.

T1„M.|,|,.M ,.,,,|,l,it,. uuuv is tliMt „r Unnow.ial,., „..;,, Kcsui.-k
'" ""• '"•"nv..rCun,h..,i.,n,i: „s ,lisn,v,.ry ums n.ul,. 1„., u..,.,, tl„:
v..n-> l.,.l(. „„| i.-„i„. -n,,. .:...,ln,.M,-..,l inlunHMtio,, n.^^.nlin.. ,l„s
;"'''"''';'"•", '^ ^''•>- i'"-"M.|.i...r, ,1,,.. tn ,1„. Cm,., ,l,Mt tl,.. ,niM.. has
'«•'••; •;''=""l"n-.i t..,- M ,„>.»l„.r „f y,.,..rs. .,,,1 „.. r......,,. .l.-v..!,,,,,,,,.,,.
u.-rk ..-.s l„...„ ,1„,„, „„„„,,,,, f,,„„ „„. I-..U n.,H,rts Mt prvs..,,!
^ivnMa ,1... „ :,,,,„,,,, ,,,„ „„, „.,.,,,,,;„, ,„,,.,,^,^ .^^ ^^^.^^^^^^^ ^.^^^^ ^^ ^^^
('""'i''S HI ,-.>M,p:,.'l .lM>s,.s. ,n M -,„;:,.> .,„l,,s,.,l |,v •, ,r,,.,.n

p.i|-Ii|i\|-y.

Ml-. .1. I"..stl..|lnv.-,il,.* (,,,,1-. siniilanii,, l.,i„,,:, ,|„, ,,,„.

';.'."","- '"''^^ '" n"n-nu,iMi.. aM.I ,1„. ,li,„„„,„| |„,,nn- n,..ks „fKm, ...rl..y S,.utl, Afri..:,. a>„l .•„„si,l..,.s ,l,a, ,1,,. ,.,„„li, s un.l,.,-M f,ra,.l„t.. was f.,n„.Ml i„ ,1... f„nn,T lu.-ali.v appr„a,.l,..,l mmmv
. .s,.lv ,I,„.,. wln.l, uav,. ris,. ,„ ,1„. ,lia„u„„|s „f ,]„, la,,,.,-, than
'iH.M. wh„.l, ,„-ii:i„at...i ,1,.. jrraplnt,. ,l,.,,„si,s of .\,„.,1, A.,.,.,.H.a

""• Pnn,-,pal f:a,,uu.. fill,,,, is ,.al>pa,- an.l ,,ua>-,., i„ win,-h
P".'k..Ts and ,u.s,. nf ,1„. ,„i„..,.al ,„•,•,„•. Tlu.. ,. ,l,.p„.i,s so,„..,i„„.s
^i-u,m.,l appan.,„lv la,-,. ,li„„.„si.,„s, a,>,l u,. I„.a,- ,l,a, •fr,.„„i,„.
[""'lis w.T.. ,.,„ ,M,I f,-,„„ ,1„.M. ,nass..s an,l s„l,| ,„ ,h,. |.:,„-„p,.a„

."
,

""'•""" IS si,ua„.,l„i, ,1„.>1„, fa n„mnlai„ I'.OOO tV,.,
.'"-'' '""""'"< .•in,.|..va, .f 1, 1101) f,..., lapp,.,i,lu.,l,.p„sit aii.l
t IS >ai,i ihat ,..,ns„!,.,.ahl,. „i.,l,.,-i:n,u,„i v,„,-k op,.,,,.,! up ,1,,. va,-i-

* (^url,Tlv .l„„ni:,l „i ,!„.,; ,:;i,,,| s,„.i,.,y, V„l. \|,V1, ,«,«, l.M.
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Z,'!T"T] I';"
'";

""""" ''"""'" "'"""^" -•^-•''-^ ""
..•l.T ,. uva,l,.l.l... I, „,,,„.,ps ,.,a, „,i. ,,,,,,,,„„ „„„„ ,„ ,.,„,,,,„.
•';' ".''I' '''''".•H,ufM..tMr..,,f «,.„,,,,,,. natun,! ,,,.,,,., Is f,.,-,. ,on.,,|..r-"I" >i.M- WMs oUn.,„ ,„„-.r,M,H.,. ,., |.;,„|mm,|. Tl,,. «„v,.n,M,..,„

'

..M.. .nn.. pn.lM ,,,n| n„. ..x,„,,M,,- «np,M,.. o.lM. ,l,an ,M ,1,^^
">„ of p,.„,.,ls. AltlK.„«l, ,1„. „„,,.. UM> oMiv „..,.k,..l for -„ w..,.k.'in .I..' ,VMr. MM.I ,M, Kr..„,),ii, i„ ,)„. ,r,„i,. ,,,„. ,,„„|,, ,„, ,.^_
l'-""l. .v,.t tl,.. ,l,.,,„>i,s, owinK 10 ..[...rMtinn. I,..i„;r -M..,,,!,.,! (,„
"V''- a ["Tio.! of M.v.TMl InMMln..! y.^irs. (i„.||v 1„.,,„„„ ..„,,„.„.,|
''M.I oMlv II,.. ,„on. i,Mp,,n. ,n-,,H,. n.,MMi,M.,l. „),,,.|, ,.o,,l,l „n, I,,.'
UM.,| !o|-|l„. Il,,.ll,llfi,..!lll.-,,f |,;||,|,;il [icr, .,!>.

/{iixsiii iiiiil Sihcrid.

l».'posi,s of ^ra|.l„„. MH. k„ou„ to .„.,.,„ in ,,.,,.,,,1 u:,n. „(
iiuss,.. ..„rop,.a„ a„.i A>iati.., I,„t ,1,.. ,„i,„.,al ,,„ as v.., I„.,.„
pi ..n.;| ...,ly i„ ,1„. K„.,,i, st..pp,.s. ,„ !.:,.„„„ SilMTia a,„i F,„-
-'<• ll-..'|...s,ts.,r i.:a.,,.n, S,l,,.naa,-,.,.>p..,.ialiy «..,.,,,v,.f
I. -ton.

n-l.s..ov..,...,.of,|,..s..,,,,,,,..,,,,..i.V..n,.l,,,,..n.|,ant

•'•
,•
.^""''.- ' ^I-'"'""' 'li-'-M>,l,y tril.„tarv to tl,.. riv..,. ( )k.,

I .lloi. K.tfl atui lfk„t. lo,- ,o|,| a,„l foun.l ffa,:t„..„ts of p,,,-,. .^r

-'

I''"- '" "" vi.-i„ity of Irkutsk, H.. n.,.o.,.,...,| at o,„... l),,. ,;„.;,
';'""";"• ";i-''"H... ..f „,is ,lis...,v..ry a„.l s.., ,0 w..rk i„ s.,.n.l, of
""• '"•""'! -I''!"-,,., of ,!,, ,„„„.,,|. ,|i, i.,,,,,,.^ ^,,,,1 |,af,|>l„p. i,„.i-
''':"" ••'-"t,„i,rtaki„« .,f tl.al „atun. ,n a .•ou,„rv ,l..v.,i,| of ,.,v,l,-
^Mt,o„ at,.| a,.....ssil,ili,y w..n.j:n.at. 1„„ (inallv it i>>ai,l ,1h.v u,.,v
n-.,wn...| .,tl, .,„.,..... .M,,,..,, ,., , .,, „„, ,.

,,^^.,^ _,^__
^.

N.ja,, a„,l at tl„. s„„„„it of ,1„. Hatoufral ,„o„MtaiMs. a. a„ ,.|,.va-

'''VV T'
'•''"'"'" ^'•••' ''^"•'' •'''''''-'-'••--'''-'' -H,.-

^

w..st..rly,i,n...t,.,„f,.o„, I,-k„tsk.,.|o.,. totl,.. l,onl..,-of,l„„., 1„.
'"""'.•' '••""'• ''''P'-it of p„n. n,,,p,„„,*

Aft,.,- „„„!,., a lap.,.
'|M=H,t,ty .,t was,., at,.! frafr.„..„tafy .,apl„„., a v,., v lar... ,|..po,W
'-' '' 'IHMhty surpassi,,. any,),,,,. ,l,at l,a,| ..v,.- I„:..„ f,,,,,,,, ,,

'

"»<'"v..r...l. I)„. ,„o„,„ain wl,,.,-,. ,1,.. ,„in,.,-al o....,„s l,a- I,,.,.,,

'i!ni,..,laft..rtl,...lis..ov..n.r. Alii,..,-! Mou.itaii,
«),..• k„.,ul..,i.,. ,...,.„.!,„. ,l„, ,„.,.,„,•,.„,.,. of .,apl„„. o„ \li." M..n.,,a,n ,s v,.ry „,..a,n.. .,w,,,, to tl,,.,,.,.a, ,,,a..,.,..Ml,il,tv:

t a,.p..ars. l,.,w,.v,.r. that v,.i„-l,k,. ,l..posits of p,,,-,. „.apl„t.. ,.,„a
Jtra.^.t,... .i,or,t„. fon„ati.m, a,,,! tl.at p.„.k,.|. o,- „..„ „f tl,.. ,„i,H.,,,l

r.H,hl,.s,„Alil„.r,i„,|,;.v,',r|si7! '

'"'"•''«'"""• -''' '»" "'"- ><,r ;i„u

liriMiM
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are also found in tlic ailjacciit nictamorphic linicston.'. The ^ru-
philc in the Kanjinc is columiiar and foliated, and lias the striirturc
of wood, thf fibres generally hcinn arranged at right angles to tlic
enclosing walls. This foliated wood-like .structure is of n very
pronounced character in the main dei)osit. and suggested its origin
from wooden fibres, as erroneously supjwsed l.v Hreithaupt.
•According to a contract made between .Alibert and" A. \V. Faber
of Xuremberg. in IS.JO, the total output of the mines was sold to
this latter firm for a long jxTiod, prices as high as 1,700 marks
(41.-, doll.) being paid for .50 kilos (112 lbs.): the best (lualities
used m the manufacture of a suixTior (pialitv of piMicil. contai'ied
from it; to !t,S i)er cent, carbon. H.r..ntlv the mines have been
worked only to satisfy the wants of the likut>k golil smelting house
tor the manufacture of crucibles,

•Xccording to .\. Keppen.* large <l..posits of graphite of ex-
cellent .piabty were discovered in ISOO by a m uit named
Sidorow. in tiii' north of the Government of Venis- i. along the
river Xishni-Tonngouska and Koureikn. The ingh grade ot'this
mineral was certified at the Perm dun factorv. in St. IN'tersburg
and m Lon.lon. The h)cation of these de,,osits in a distant desert
and unpopulated district is the cause r.f their not being worked.

Cej/lon.

This island is the most important producer of graphite in the
world. .According to .•^ir Le Xeve Foster. I'art IV of the ".Mines
Report." the world's output of grajiliite for 1001 was nearlv 77 100
tons, valued at nearly £785.000. Ceylon furnishes 20 per cent, of
this quantity and SO [xt cent, of the value.

Graphite n,ining in Ceylon has its history. .According to .A.

M. Ferguson.t graphite is mentioned in Cingalese letters'of the
fourteenth century, and in Dutch Government reiK.rts of l(j7.5.

Hritish records for 1S31 give figures of export, which must have
commence,! between 1820 and ISIJO, but it was not of anv import-
ance until 18:54. when it amotmted to 129 tons valued at 12.0.54
rupees.+ In ISO!' the output reached ll,:50e tons valued at
SS<).G20 rupees; in 1890. 31.701 tons, valued at 105,;500 rupees, and
m 1902 It was 2o,lS9 tons valued at 10.5Ui.:}00 ruiJees. or £701 098

I- , *,,A- J'''PI"''i. "Til.' Iii.liislrii's ,)f Russia," \Ii
» ol. 1\ . p, 02.

t lioyal .Asiatic .S)iictv, 1900. Vol. IX part "

t One rupee -.Is. 4,1.

iiiMK and .Metallui"•gy,
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Gnuml ja,ture».~Thi' island of (Vylon is ,iivi,i,.,i i„t„ nine
proviiuTs, IS pcar-shapcl in f„rin. with it U-ugxh ..f L'71 niil..s fr,„n
north to south, iind u inaxinuim breadth of l;«» miles. It has a
c'litral cone .,f mountains risins up to S.2!»6 f,.,.t in hcij;)it a phiin
on the north, ofcupyiMK nearly half the area of the island and H^.t
or low uiKlulatiiiK eoimtry on the east, west and south. .Ar.ordi.,K
to a pap.T read l.efore the London Ceolofiiral .Soeietv in the year
HMM), l.y .Mr, \. K. Coomaru Swami, the Jslan.l of ('•evlon issur-
rouiuled l,y raised l.eaches, and has !„.<.„ elevafd in re-vnt k,.,,!,,-
Ku-A twne.s. The gems, for which Ceylon is famous, an- obtain..!
from gravels in the Hatuapura .listriet. With the exception of
these r,.r,.nt .ieposits. the island probably consists entinlv of
ancient crystalline rocks. Craphite occurs chieflv in branchitig
vems m igneous rock.s, which are granulites an.l i.vn..xene-.rranu-
lites. The relatioiLs to the matrix are held to favor the idea of t;,e
deposition of the mineral as a siiblimati.m product or from the
decomposition of liijuid hydrocarlxins.

The mineral character of the ro.ks of Cevlon present niair
strikmg resemblances to the Laurentian strata of Canada, and mav
perliaps be fcniiid to belong to the same system. 'Die Island wis
lis long ago asl81S, de.scribe.l by Dr. .John Daw,* a.s made up'of
feldspathic gneiss and gnei.ssitoid limestone, togetlier with granular
crystalline limestone and dolomite, both in mountain masses .„„!
ni veins, the latter sometimes whif an.l lamellar, .Mulosing spinel
an.l apatite prisms of yell,.w mica, cinnamon st..ne, garnet v..llow
tourmaline and zir<..n, the latter two minerals associafVl with
fcl.lspar and .piartz, Th.. lamellar graphites., abun.lant on the
I.slan.l. was regar.le.l by Dr. Davy as the <hara,.t..risti.. as.sociate
of the gems, sjiiiu'l. zir. on. garnet, et.'.

Acconling !.• Ceorge A. Stonier.f graphit.' .,ccurs ii, tli.. w..sf
an.l south-w..st..rn portion ..f the Island, ehi..flv in th.. w..st,.rn an.l
soutluTii pn.vinces, an.l in Sabaragamtiwa. Th.- niin..ral luv. is
9o miles long in a north an.l sou-:. .lir.'.ti..n, with a wi.iti, of :i,5
miles at the n..rtn an.l « miles at the s.mth.Ti, end. There is one
w<'ll-,l,.tme.l north and s.,uth belt IS miles fr.,m the coast which is
o mih.s wi.le at the northern en.l and t.Hi.'hing th.- .-oast line at th..
southern extr..mity, wh(-re it is tw,.nty mil..s wide \ second
fairly w.-ll-defined belt is 40 miles in length an.l 4 nul,.s in maximum
Width; the payable mi.M.ral occurs in v, ,ns trav..rsii,g a normal

* In.«tituti.)ii of Miniiii; Kniiinppre. Vol. 19():j
T Irans. (itol, .Soc, 1st .S(.ri<..^, V ;jll.

i
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jL'iaimlitc* wilti red u'arm'l^. The liaii;;irii; wall i> l'ici|i|ciill\-

well i|('tiiit'<l, roii^ilily jMili.-licil, and (>cca>i(inally striatcil mkim' ur

li'ss hiiriziiiitally. 'I'hi' strike \aric>. In ilic xhiiIiitii |ii<)vii;cc il

is ;;cM('rally inciiilianal in dirrciKiii. and in llic nnrtlicrn rnd of tlic

field it is l'rec|niMilly I'asi ami uest. Nn e\ idence of a main vein nr

a series of lodes has heen diseovered : ilie extensicin nf the cire

liodiis is li(iri/.iinlall\- limited, .\pparenil\- uell-detini-d \ein~

Slide lenlv pinch out . and alllinutrh mie (if flie-i' has heeii prii\e.| t^i a

depth (if TL'D feet, il is \ery ddubtflil if it is a I rue fissure vein.

The veins \ary fnini a thin sheet to a width of S feel. 'I'lie lariie^l

mass of v'raphite yel discovered is s:»id to have wciKhed nearly six

tons. A vein four inches ui thickness is considered to he worth

working-

M. Dierschet refers to tlie country of Kiiriine;;ala as the

most importiint locality for tlie occurrence of y:raphite. The
mineral occurs in the form of veins intersect iii.ir ;rranite or closcK'

associated rocks. The country rock is often liijilily decomposed
and then consists mainly of kaolin and similar decomposition

products. Three modifications of <;ra|)hite may he distin;;uishe(l.

Tlie scaly variety, uhidi predominates, the lihrous. whicli occur~

n(>ar the lioundary plains of the jiaiifiiie. and tlie earthy \arielv.

the occurrence of which. however, is rare and confined to the inner

portions of the sanjrue. The mineral lias a lilack-hluo. lead ,irra\

color, a soft tmctuous aspect, and tlie scaly varieties lia\-e a deep
metallic lustre. The specific gravity of the pure fibrous \arielie>

is 2.21") and of the scaly 2 2.'{."). .Moistened with nitric acid and
heated on iilatinum foil over a Miinseii flame, the miiuTal develops

lar;;e worm like forms (see pajre 12) and is tlierel'ore, accordin;;

to Lii/i, a f;raphile of the first modilicatioii of f;iaphite carKoii;

Weinschenk. t howev<T. recogni/cs in ihis heliavioiir a seipience

of hijiher capillarity, as is genei.iUy observed in minerals of a

coarse scaly struct ure.

The graphite of Kajiedtra occurs in dark easily distinsiiiish-

able f.'anjriies in a li^ht colored {ranietiferoiis country rock, the

h.tter consisting; of fresh flinty <:ranulite and ))yro\ene unuiulile.

The lilack sui)staiice is bandeil in a typical (;nil<;ue-like form; it h;is

a columnar habitus near the boundary jilanes with vertical direction

to tlie latter: further into tlie inner parts of the <raii<;ue. it has a

* liii;irt(Tly ..'iiiiniiil of the •col. .S)c., I'.K).'). |):ii;p •I'-'O.

t .l:ilirliiicli (Icr (Icol. Kcictisaiisniit, Vicaiia Is. Xil.

t 1)(T (iratit. .seine wichisstcii Vorkoiiiiiiiii.sse and seiiu' tc( liaischc
Vcrwciiiliinu. 189H.
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"
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I

"... la ,.,. A >„n„.what smiilar s„l,s,aM,... is t„,„„l i„ ,1,.. ,„„..

l-n,lo,,,,M|yk..., s,Mn,.,i„,,.s pn...,,,s a ,ra,,h,,i,. lusti ' '
r/my-A,,, ,.,.„„;: t In all. al..,,,, :!(„, „,i,a.s a,„l ,,„,,,„..

an..uw,,,.k:an,lan...,i„...,,,,,,,,,,,,,,,,,,^^

-'Hs. Uuh .!„• ,..x,-,.,,„.,n .,f ,}„,... ,„i,„.s, ,l„.v ,,, ,11 „„,|,,„ 1'

>'aIiv,..s„f(Vyl„„.aM,ln,„r,M„-|,.<s
in , nativ.. f., li V
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.,,,.1 1 1 .

' " in a name lasliiun. r.ll|-,)i),>>in
'••"><'<1-^ I'av.. I.....n tri..,l, |„„ l,av.. «,.„.,,,„,. f,i|,„i „„ „,„,„

'

<!.. n„.x,,..n,.n,.,. ..f ,1,,. ,„„„„„, ,., ,„„.^„-^,.
,,.„ ,

„
'"

^.'^

>>>' a an,l «..„, wMuun^. is v..ry , :.„.,,,ain, l,u, a a na,iv,.-,;;n X

«n.un. ,s ,,anl. ,1„. ,.,uu.. of „nn,.,.al ,s r„i|„., "r'.s^-n =UI,>w:an.l.i„af,.w,.as..s.as|,ar, ,s.n,k,,,,l. ;,X-i u.v..„, .,.rk..., up ,..,,,.. s.,,.fa,.,.. In s,,f, «n.nal : : .li
t. .' tanjrnlar n, s..,,„.n. is sunk f..r al„.,„ m IV,, an,| ,I„.

'H.M..ral,sf„ll,.„...,,inas,.ri,.s„f.vin.,.s.V),„-n(.f..,.,
pA nativ.. usually .Iriv.s a sl,af, until 1,.. Is n„ 1,,,^.^ al,|,. ,„

^^; : rr ^ ^'^^ .-nnnuLs ,„ ,,„

^
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KUixh.il l.v (111- gusfN collcctcl ill 111,. «all,.rv. hr c.a^r^ vv..rkiiiK i"
Ilint [liirt anil rciitiniirs iipwar.l^. nhllinu tlir xlmfts li,. has .lii,r,

.vitli the (IcI.riH from il„. min,.. |„ ,,,)„.r ..a^,.,-. iii>-|,.ai| ..f

>iiikiii(t a ..^Imft, a larirc (.im'h ciittinn i^ iiiiulr. in which il„. v,.,,,

i> t'.ill.mr.|, and ^alli'iirs aft.-iwanis run as .hcummh may roc|iiirf,

TlitTf is no sy.sicm for vcntiiatm« the minis. v\irp\ l,v small fans
work.d hy lianil iiii.j the result is that, afi.r a Mast, much lim,. is

wiistcl licforc the nunc is sullicinitly dcard of foul liascs to allow
workiiiK to 1m. rcsiim.Ml. The irreat ohjeci of the native propneior
i.s I" keep hix cxiM'iises as l<iw as po>.-il,le.

The iiiiiienil is woiin.l up tl,e simfis ami winzes in l.arrels
ii;taeli|.,l to each end of a locally-made ro|«. (or occasionally an
iron chain), >vhich lias two or three turns passed around :i wooden
jack-roll (dalmre). 7 feet lotm and 1 foot in diameter, with iron
handles (:(2 inches lone willi cranks l;{ inches lony) at each end;
it is w„rke<l l>y six or seven men. The windlass iise.l i, fre,|uenlly
not strontr enoiiirli. and has no ratchet wheel, so that serious
accidents ina> occur in laisinir and lowering miners.

As to the liniLer used the native knows iiothinj; of it- stivnuth
and is ,|uile unal.le to work out the strain it will stand, lie
doubtless knows certain timher will resist dainji. and is strong.

r

and toniiher than other woods: hut as the w I is ^''tierally
«rceii and full of sap. it catou.t resist the ra\at'es i.f damp, as it

would do if properly s,.as,,ned. The result is that the shafts
and ^'allerie> are frei|Uently iiisulfieiently timbered.

Hound tiinlxT is used for seeuriiii: the sides of the shafts and
winzes. The two end-)pieces (mukas) are kept in |v,s,ti„n by two
side-pieces (difranjis), notched out to lit aKainst the round •mukas"
and the "dijianjrs' are kcjit apart and stren^-'hened by three
dividers (o-.e niidway and thi. others at the ends) similarly hol-
lowed out. Horizontal boards. S inches wide and 1} inches thick.
an<l packiiiK or occasionally sticks with ferns (kckilla) .-ire ii.-ed

to jam the set in po>ition. St nils are not used to support the sets,

The kibbles or tubs run •asinf.'-boards nailed to the dividers.
The men climb f.om set to -et by the aid of a ro|M. or thin pole
lashed to the dividers.

Instead of ro|M.. ladders are frei|ucntly usi^d by tlie miners,
and these are made of tl;e roujchest materials and freipieiitly tied
with juiifile rope or ordinary coir yarn, 'Hiere is no resiulated
distance between the ninps, and the ladder is placed periH'iidicii-

larlytothe bottom of the pit, and when it is rememberiM liow
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iiinl 14 Irirht'^ liiiiK uith tlic iliil rrilurni in !H/,r to fiirill a liitli>lli'|

atiil i« )iaii<i-|>irknl iiri Kuckiiii;. 17 inrhrs Imit; iiml :.tl iiirlit'-* uiilr,

larkiil nil iwii -.iriiH iif wihmI f(ir rarrviiic piiriMiM"'

At •iitlir i'«talili»liliirtit>. I'llllliir "iiiiiiliiratlnii i- itTfi'ti(i li\

wn>lillili ill a pit. "ij till luim. :ij fffl »ii|i- aii>l JJ till ilrip A

riri'iilar luiilniii i> u'iMii •" tlif iiiitirral, iii a Miii<Tr-^lia|«il lia^kri

miiiirr-<il III till' uatrr nl' ilir pit atiil till' iita|iliili' paj--"'' iiilu tin

lallrr. wliili' I'm- liiiiMc I partiili- iriiiaiii ImIiiihI; tlir (zrapliiii i-

>iiii-.lru'il nil liii' liarliariii'. Tii -tparali' llir vrry liiif lualriial.

the piiwcliTi'il iiiimral i" planil in a lia^kit, III inrln> Inni:. wliii'li

i" n rlMii;;iilar in siclimi (1.' inrln-- Ky I iihIh-.) u.iIi iIh' riiiiu'r>

rniinijiil al iiiir riiil. anil lalHTinn III a liiir al llii' nlliir, W Ihmi

llir niini'ial 1- tliriiHii int" llir air. iIh- liravirr pailn'ji^ fall

liark itil'i llir l>a>kil .
Inn ilii- liiii- t'lapliitf I- lijcuMi liirwnnl

ami fail- tu itii' cniiiiul.

Tlir nitnrliil dr-palrliril In tiialkil i- rIa-.-ltii'il aiT"! .. m
>\/.r as lunip>. imliiiary cliips, iliisl ami IImiii.' ilii-l. ami ai'ionlint;

III ipialily a> \, \l). triiiid li, li. lie. ami |i.

I'riiT- nilr as liiuli as |{-* I.(MM) a Ion fur hir.'i- liiinp-, ami

allliiiuuli till' prill' fi'll t" 15-. 7IHI Inwanl- llw cln^i' iif ihi' \rar

MHHt. llii' lianilsiitni' pmtils in lir rarmil raiisnl lAiipli il arliv-

ily in lliis fiirin nf ininind. uliirli was -lininlalril furiluT l>\- llii'

>;ranl nf lii'cuso in pm^pict nn Crnwn lamls.

Tilt' ilistrirt nf KiiniiM'siala lias l.")| plimilKijrn minis. In the

sniithcrii priiviiifi- 117 air.- u* '. n .
-.iippi!-!.! t > iniiiain plimi-

liajio. were li'a.si-il in ISOft fnr 10 yrars fnr Us, :>:i:i,|.")(). ami in tlir

iinlral prnvinn' I Jt> ilfclaraliniis nf iniinlmn In npcn inims wi'iv

ri'rnrilcil,

Tlif incthnd nf wnrkiiifj plniiiliacn pits is as a rule uiisi-irntilir

ami ruilinicntary, lint IliimiM'an linns arc nnw in ilw liiM. ami

il is tn U' impi'd will prnvc as ki'riily intrri'stiil in inlrndnriui.'

imprnvrd nifthnds nf wnrking, as llwy arc slnnmnis in tlirir cn-

dcavniirs In sccnrc ninrc favntinililf ti'riiis fnr wnrkiiiL' ilu'ir

linliliii^s.

Till' ciistniiis duty nn all ^rapliiti' iniiifd and snld frnm |S.">S

tn ISfiS was -JK jicr ri'iit. ad valnri'in; fmin lS4t)-lS.')7 ihii'i' was im

rnstnms duty hy No. it nrdinanri' of 1^17. and fmiii 1.S7:> tn IS.Si!

iiK'lusivt', lici'iisi's tn die fnr pluniliaun rnst Id rupi'i's carli. with a

rnvaltv nf 10 pi'r ri'iit. nf till' valiii' nf ihi' pluiut.ai;n dnj;. in tlu'

case nf tlir wi'stcrn prn\ inri'.

I iiH' niiicr ;U li r»'nt>
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Dr. T. I,. Walker* .|i-r.,\,. rill -iv.tal l.iia!iiii> III il,,. iiiirtli-

vunitm |M.rll |- till- Kalahaiiili -talr wliirr ura|i|iilr i- in. t

ttitli ill parall.l liainl- m \iii,- ami a|i|iar.hll\ ..|' t.„„| ,,i,alii\

Travuiicorc ri'tiiaiii- tlif .iiil\ |.rn,|u< iny -laii- i.l' liiiiia. Tli.'

Krafiliilr iir|Mi.i|. In iv arr -miliar t.i tlm-r ,,| C, \|,,i,, „| „..,,.

riali- liiriii a innliiniallon nl' ihr l.aiirnitiaii -liala ut S-iiith IihIm
Similar ..iriirrrinv- ,,l' uia|.liili' an- IhuimI in (

,ii,ri: ami in ilir lull

inirt- .,f \i/ak'a|.alalii. IIm' In.lian i:ra|i|iilr likr ihal .if Crvli,,,

i^ rccanlr.i a- of iiriiimi- iiriirin. I'rii-|» .imi: f,,,- L'i:i|iliitf lia^

Ih'iii .•Mrrir.l .1111 111 111.' <;.ii|avari ili>ln.l. Ma. Ira- l'i.-i.|,nr\ an. I

ill tlif ntliy iiiiiiiiiK ili-lriri- in ii|i|mt lliiiina

Xiir S.iiilli ir<(/. V.

(Irapliilr is U'liiu iiiiiii'il l,y tlir Waldia (Irapliitc Symlicati-
2(1 iiul.s ii.irlli-caM of Walrhat Ttir iiiinr In- m, il„. si,|,.> ,,f a
Mrrp spur uv(.rlookill^' lli.. ili ip .aiiyiiii of Mlu,. Moiinlain .ivk
Tlic Kiapliitc occurs in a Kiirilc .lykc generally iniir.i|i<.(;iiiatiii.'

iiiHJ crowilcd witli sphcroiiiai sctrivcalions ,,f t'lapliilic inatirial
'nicilikc sweeps across til.' main tren.l of tli,' -|iiir in sucli a mann. i

that its contents are naturally pr.ive.l to a .iefitli of at least »(HI

feet. The country rock is an aiiil jrranite, an.l the ilike i- sn-.m^'ly
lilarkeil over L'.V) or .Mi yariis of outcrop. || varies in ui.jtli

from ti feel at the norfh.Tii eilil to :«! feet .m tlie «.iulliern si.le .if

llie spur. rii.. crapliite in the splieroidal kernels is ex.'e-ively
fitie. Till- kernels vary from

J indi to 1 indi in .li.am. t.T. an-i
they occupy from 4(1 to ..() p,r cent, of tti.' .like ma-s. •n,,. k.'rnels
contain from 2() to •_'.-. per .•.nt, jiraphite. The min.Tal is uni-
formly (iistrilmteii throimhout th.' .like, .m.l hin;.' .|uantities ar.'

extractc.l.

Then' IS al.-.! an inip.irlant .leposit c.in-istin« of a li.'.j of
Urapliite-U'arini: shale of ali.iut f) fe.M In ilii.'kn.>s. five mil.'s t.i

the easiwan! of l'iiii..rclitT StalionJ in the eoimty ..f MuII.t,
T}iis hc.l is incliiie.1 at an an«le of about r»° aii-l is intei-strat ili.'.l

witli schists, sati.lstones and clay-stoues. \vhi<-li are pr.ihalilv of
carhoiiif..rous a^.v It is situated .l.ise t.i tlw jiin.-ti.iiis of th.vse

scdinientary rocks with intrusivi' •iraniti-. The srraphite. it ap-

(ii'i)l. .•<.irv..y lit' in.liu. ii.ii. If.'|it.. I'.KHI-Ol ikii;,. I
>

t .Mincnil Iniliisirv, KMil.

t I'ittmaii. .Mincnil I!.-,.,iir...s i.t .\.w .-foiiili Walr.,. lltdl , .,:«,. :j7|.

^
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pi-ars. cuiiiiot !)< used f(ir jjurposcs for \v]iicli this iiiiiii'ial is ficiicr-

iilly ciiiployt'd. l)Ut tests made with hirjicr saiiiphs (IciTuiiistratc

that it can 1m> uspiI with ailvaiitaK'' as a fii\iiiiirv faciiij;.

Of otlicr localities may he iiiciitiDiied: Cowell creek, tlie

liead of the Ahercroiiihia river, where it occurs in association

with ipiartz, iron pyrites and pyn>niori)hite; in small radiated

masses in the firanile at Dundee, in Xew N'alley and near Tenter-

field: at r'anl)iila near I^den, in ipiartz: at the Cordeanv river

near Moinit Keira, and at I'innihafro creek near the junction of

Tiinhara creek, countv of Drake.

Qiiiiiisldml.

The prihcijiai deposits are at .Mount iioppli'* in the .Mai\-

lioroujlh district, where the s'':iphite has heen founil sulliciently

pure for commercial purposes; and wliere mines are now ix'inf;

worked with a view of su]i])lyinf; the demand which has been

createil for it.

The Mount Bopple frraphite mines are situated on the nin;;e

close to the North Coast railway lietween (lympie and .Mary-

horoiiirh, l)ein); aliout three miles south-east of .Vetherhy. and

about tlie same distance north-east of (iundiah. I'lie hi^rhest

point on the l{opi)le ran^'e is Hcac<in Peak, l.itlll) feel aliove sea-

level, on which has Ikm'ii erected a trifionometrical staff. The

peak known as Mount Bo])])le, l.SOO feet liifrh.'is the most north-

erly one on the ranpe. and is ahoiit three-iiuarters of a mile distant

from the H( aeon Peak.

The two peaks, tojrether with M(Uint (iundiah. which is al)out

a mile south of Beacon Peak, are connected by a low rani;e haviiif;

a north and south trend, and on both their eastern and wi'stern

sides numerous steep and riifrp'd spurs l(>ad down to the flat

country at their bases. It is on the spurs leading down from the

frap lietween Mount Bo))])le and Beacon Peak that the frraphite-

bearinf: belt of country is sittiated.

Burrum coal measures are the . vailinf; sedimentary rocks

around the Bopple ranp', and tlieir intrusion by ifineous masses

has resulted in the strata beirift much {'niinpled and faulted.

Hornblende andesite is the predominating igneous rock on

the eastern side of .Momit Bopple, and in several i>laces it is seen

in contact with the coal measures. With (pther varieties of aiide-

* B. Duiistaii, Report (icologioiil Svirvcy of yiii'ciisland, 1906.
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.site it is mIso cxpox.,! ,„ Muuiv I, ,(.;,! i I io K, ,lic i,(„i), „f ihc nuiyc
!•• ;lic .liivcli,,,, (,r Tiaro. about foui- Mnio di-lant, and ali(.ut'"a
':''•" -f :' liiil,. wcM «( Tiar,,, in the i,a„ks (.f tl„. Marv incr. a
nalural -,;:,,, .!„,«< ,1- as>(,ciati(,n with (-(.al incaMin-. The
.•lin,M(,!M.| •:.,.>(. iiiiH.oii-. masses appcafs to have disiuilMd the
.f.iii;ci,-aiv. n.cks tliroimlio.it ihc dlMricl. and to iiavc allcicd

." - ' lii.uiiiiiKdis coal to antliracitcori^rapliitc.

T)i(. occum-ncc of aplitc was also obsciv,.,! at tlic -lapliitc
iiniics „„ the wcslcri, slop,. „i ih,. ranirc At Sinip-onV >l,aft tin-
n.ck is found ill the -rapliitr in il„. f,„-„i of -inall v(„,s about an
iiK-li in tliickiicss. whicli taper ,,iit to leaders, and -raduallv eliaiifie
t" a plumose mica. Occasionally tlie hornblende (,f ihe'andcM'e
is found in tlie form of black cleavable crv-tals about an incli in
'''•""«"'• and. no doubt, the niiiior that wdlfram is f(,mi(l 11, thi~
loc.dity is due to the presence of tliis mineral

i»ii the we-:crn slope (,f tlie ran-e the bituminous c,,al has
Ihtii altered entirely to ,-raphite. while ,,n the ea.Mern slope, ihc
'"al, by almost imperceptible sta.ucs. has been chan-cd to semi-
l.itiiminous coal, anthracite, and -raplntc. In (me localitv the
trraphite rests on anihnicile, with s,x ,„ehes of -laphite' day
shale between the beds (,f -raphiie: anthracite, .lude. and asso-
i-iatiMJ rocks beinir (piite unilortii and apparently undisturbed.

I he anthracite is ver\ lustrous and of (;,„,(1 (pialitv. but the
liands are on an avera.-e only ab(,ut an inch in thickne.ss. whilst
the bed ,,f frraphite. si.v inches above, is dull and earthv. and
shows no perceptible division into bands of varvinj; (piality. The
beds above and below are sliales .-.nd sandstones, and tliere are la,
intrusive rocks in direct contact uith either the jiraphite or an-
thracite. I'robably the antliracite has been a coal of frood .pialitv.
and that tlie fn-apliite orijrinally has been earbonaceoiis matter
iiiixeil with carbonate of iron. The intrusive masses of hornblende
ande.site in the vicinity iiiiKht have induced th,- chanjre from
bituminous coal to anthracite at the .-ame time that the carbon
•"iitaincd in the ironstone was chanir,-,! into Rraphilc Subs,--
<|uent leachinjr w,mld have ivnmved most of the iron, leavinj; a
residue containinn about M) per cent, of irraphite carbon.

Tlie work of exposiiif; and developimr the grapliite deposits
<>u the western slope of .Mount li(,pple are now proceeding at
Sinif.sons mines, and a shaft has 1 n sunk to prove the s.'ains
whicli are exposed on the surface.

M the Hrst landin.!; in the shaft a sample was .-tri|ipe(l from

;

^
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ii sciiiii i)f finiphitc fcnir fed thick, anil wliicli (in analysis \ icldcij

•_'7 10 [XT cent, of carlmn and Uit 20 per cent, of asli. .\t tlie

second landlnf; a ;5-foot seam of firaphite was sal-'oled. and was
foinid to contain :52 2S jier cent, of carl»in and (i2 10 |)er cent, of

asli. Anollier sample was taken from . .-f.iot seam at the third

landinp which yielded Is :{2 per cent. .,. carhon and 70 per cent,

of a.sh. Otlier samples were taken from ixisitions lower down in

the shaft, and fxave results somewhat similar to the above. The
whi>lc of the analyses of the samples taken are tabulated helow.

The seams which were sampled aj;f:i'<'>;:ite eleven feet of >rra-

I)hite. having; an average composition of 2') 5i> per cent, of carbon
and till :<0 per cent, of ash. Other l)ands of shale, aflfiretiatinf;

24 feet in tliickness. contain a smaller jXTcentafle of graphite,
wliile tliere is about ten feel of shale in which graphite is not

present. Sections which have been exposed in tlie vicinity of tlie

alxive workings show that other grajihite s(>ams are iiresent. inter-

biddeii V. ith grai)liitie sliales and .sandstones, but their <|uality

has not been ascertained.

The inclination of the strata in the uiiper portion of Simpson's
.-haft is at an angle o' about 45°. but nearer the bottom the
angle of dtp is much steeper, and in one place is nearly vertical.

' AHI.i; i)K A.\AI.VSK.S OK .MdlNT Hdrri.K (IH.M'HITK.
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Japan.

(Jraphite has boon pro,l„ccd at various tiin.-s i„ livo ,„„-
vmces ,n Japan in tho profooturo <,f (iif„. |,ut tlio amount is in-
s.Kn.h.ant in all but Hi.la, wh-ro tho Kawaitnura n.ino l.as pro-
duced some firaphito for a number of voars.
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ORIGIN OF GRAPHITE.

rill 111

lii.-lliv llicdiics liavc l><

iiiiy ntlicr cliaptcr in p;i'<'l'iKy. in \vliich so

(1. >

1 tl

iliit

If StllllV II f ll

II Til ailvaiiccil. >i) many errors coiiitnittCMl

11' oriirni of f:i-a|)liitc. 1-

rrai

tor r-iiicr cai 1

! was ,i.'iMi('rally ri'pardcil as |)iirfl\

or a \<'ry lonjr tunc

oriianic in cliaractrr;
ion IS onr o f th.

iif

I'liiistituciits of animal and vt'iji'l:

<'. many autliors rivcanlnl ^'ra|ilii!f like coal as of vciictahic

'rill lie Sir Win. Diiwson of Montreal cstiiiiatcil tlic aji^ Tcsratc
thickness of iirapliite in i !ie liaiid of limestone in the Ottawa dis-
trict as not less tlitui from L'O to :iO f ,.t . and he lielieved that
there is as much carlion in the [.aiirciitian as in c(|uivaleiit areas
of the carboniferous sy>iciii. He coiiii)ared the pure bands of
jrrai)liite with beds of coal, and he held that no other origin can lie

imai:iiicd than the decomposition of (.irbon dioxide by '.'vuis

plants.

Sterry Fliiiit,* the eminent Canadian ,';eoloi;ist, i;ive> his
views repirdiiif; the formation of >:raphite as follows:—

"The presence of graphite in veins imi)lics its separation
from solution at an elevated temperature, and in this connection
the curious researches of Rmdic have shown that this form of
carbon is jxissc-^.-ed of singular chemical properties and affinities,

which, when further studied, may serve to explain its solution
and <Ty.stallizatioii. Meanwhile, the observations of I'auH hiive
established that when hydrate of soda, mixed with cyaiiid of
sodium, is heated with nitrate of soda to incipient redness, the
carbon of the cyaiiid separates from the liipiid mass in tlu" form
ot irraphitc. I'auli. moreover, siifisests ttiat native jiraphite may
have been separated from certain carbon c(iiii|)ounds bv a process
nnalofioiis to this. (I'hilos. M..^. i, XXI, .-)41). The di'rect trans-
lorniation into {iraphite of carbonaceous matter cannot, however,
be doubted by ffeolosists, and such an hypothesis is therefore tiii-

tenabh- for the stratified graphites. This reaction described by
I'auli is nevertheless instructive, as showing that graphite may be

* GeoloK.N- of Caiiaila, lS6(i, page 222.

wmismuj'}^,:
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Ncuhury* iiiciitiniis mm nccurrciirc ni iln> iimium- in itic coal

fields of -niiiliirii Mcxici). ;it S r;i: "Ail tlic wcsicin impiiioi ^

(if tliis colli liclil siciH to lie iiuicli hniki'ii liy Imp dikes, uliicli

liavf cvrrvwlicrt' iiirlaiiiorplioscd ilic comI and i-oii\iiti'd il into

iiiuliriii'ilc. At till' locality (Aaiiuncd, tlic iiielaiuoiphii- artion

lias liccii (AtiTiiic, coMVi rtiii^; iiio>t of tin' coal into a lirilliaiit,

liiil soiiiculial frialilc aiitliracitc. containiMU three or four [ler

cent, of volatile iiiatlei-. At an outcrop of one of the beds, how-
ever, the <'<i:il was fouinl eoiiNcried into j;rapliite with ;i laminated

structure. Iiut is unctuous to the touch and marks papir like a

lead pe:,cil. The luetamoriihisiu is much mon I'ompleti than at

Newport (Uhode Islaiuli. furni^hinf: tlie lie>t example \et known
to nie of tlie conversion of a hed of coal into irraphite.

"

.\iiolher graphite ile|)osil. wliicli according' l<i Walcolt has

lieen <lerived from a lied of fos>il coal, i-^ tlial occurriii;; four miles

from Hafiue on lake ( 'leor^e in the .Vdiromlacks. descrilied on

jiajre ").").

That graphite can lie formed willioiil the aid "f \ ji^l force is

shown hy its presence in cast iron, where it crystallises out on

cooliuj; in the form of l)ri;:]it iiietallie scales, Tliis was observed

liy Scheele jis early as 177S. (':.st iron is a comiioiiud of inelallic

iron and a small aiiioiiiit of carbon, in the molten condition,

liowever, it can ilissolve a larfle (|u;iiitity of carbon, up to as much
as 4 per ((>nt. of its weifilit. This i xi'cs.- crystallises out as f;ra-

phite, when the metal cools, Tlie coarsely crystalline firay pij:

iron owes its ])eculiar properties as well as its appearance 'o the

presence of frraphiti', and when this fo'-m of iron i< dissolved in

acid, scales of ''rajihite remain as an insoluble residue, (iraiihite

has al,-o been found in meteoiic masses, which so far have not

exhibited any traces of either plant or animal life, as for instance

in llie meteorite, which fell in ISGl at Craiiliourne near Melbourne,

and this meteoric ^rapliite is, accordin,!; to Hcrthelol, identical in

properties witli iron ^'rapliite. We ma\- thus conclude that the

iiU'teoric mass in which it w;is found had bi'cn exposed to a verv

hifrh temperature.

Weinscheiikt has shovvn that carbonaceous particles in

(lay slates liave been convertecl into jrraphite by the metamor-
lihosiiif; influence of intruded ifrneous rocks. The observations

of Weinscheiik indicate that the irrajihite deposits of Styria in

* Schiioi cif .Miriiiii: Quarterly ^<, 1.SS7, pafic XU.
t Zeit.>irhrift fur Praklischc ([foldjfjc. ,I;in.. liKKf.
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till' Alps liiivr hccii fiiriiinl llinniL'li tlii' imrn-mn <<! :i i-cntral Im,>s

of j;riiiiit<' l>y iiirtMiiiiirpliiMn mikI lie I,;,-,.. ln« ih.M.ry on tlir fdlou-
iiii: pdints:—

1. Tlic crvstallinc- cliai'Mi-icn-iii- nf the -lair- >li(iu rm lun-
licctioii witli till' ilc'j.'rcc (;|' ((.fill rcs-ioii. Slalo. uliidi •iiv Inn
sliclitly (lislncalnl. appear Inclilx cryMalliiic uh.ri tlicy arc near
the ;:raMilc; otli.-rs. uliirh arc iiilciis,.ly |-,,l,i,.(l aii.l uliicl, -liow
transverse slatiiies.v appear entirely eia-tie uj,en lliev are at a

jrreater ilistance fnun tlie jrranite.

2. Tlie tran^fiirnialidn of e,,a| t,, !:rapliite appear- .il-n I..

l>e iiitlependent of llie ileuree of ilisldcalion
: it |s. hcwever. I'on-

liiieii to the immediate vicinity .>f tlie j;raiiite. l!cc,.,|inL' from
tliis frranitc. the place iif the -rrapliitc is taken l.v an antliiacite.
wliich lireaks up ,,„ lieatitij;. sliowin^ in this a ctiara<'teri-^tic

wliicli i, particularly prominent in .-oals affected hy cdhlact me-
tamorphism.

:{. Tlie f:ranite ii-elf near its .-nntini- >liows an increase (if

silica and alkalies, also distinct slatines> and por;iliyrilic Mnicn.v.

4. In tlie slates themselves. Iiedded intrusions of frraiiitoid
rocks occur. The ^'cneral haliitus of the latter clearly lie-pcaks
their nonsedimentary nature. 'I'licy ari' [)etroj;raphicall\ iilen-

tical with the apophysis, uhich are .m. al..:ndant in Die ..ntire

chain of the Ceiilral Alps. lakini; the form of extensive beds in

tlie slaty rocks, and that of ;:enuine , likes or veins in tlio-e which
are less .slaty. Their development shows -ometunes a line cram:
at other times a coarsely frraiiied structure. Tl •^• are. however,
evidentlv intrusions in the rocks which carry them and are as a
rule distiiinui.sheil hy ili,. presence of a ceriaiii amount of tour-
maline.

."). The comjilete identity in the pelro.iiraphic type of the
rocks at pre.sent under discussion, with the central jiratiites of
the Alps, -peaks for a iiractically contemporaneous intrusion of
both. As the larger nimiher of crranite bosses in the Alps are
evidently of much yoimfier ,i:e<ilo<rical afre, it may not he out of
place to asstinie for the ocdirreiiccs under di-cu.ssion at least a

post-("arhoniferous af;e.

0. The very extensive occurrence of tal<- in the nei'ihhour-
hood of the Styrian jrraphite deposits, as well as ihe o<-curre.ice of
talc 111 the Alps tliemselves; furthermore, the presence of hirfre
deposits of marines;, e in the limestones i- utterlv inexplicable
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uiiliiiiit ihc :i»i.in|tiii'M ul' \cilc;iiiic ai;ciii-ii'', S •li iiilciiM'

{'liclliir(i-(iiMi|ni;i<'al |iiim-C)^:.cs air I'lilv •cixalilc a- lllr -i'-

.|iirMrc of volcanic acli\it> and. fnrilicrmnrc, ulicicvcr -ucli nc-

cniTcnccs arc fniiiiil in aM\ cxtcnl. laiyc liia>-c> of nianilc tiavc

iiiNariahlv a<'coiii|)aincil tliciii doM-ly.

As to tlic occiiiTciicc of LTaplulc ill Milcaiiic rocks llicfc a|)-

[icars to lie no doulit llial llic mai)liilc lias Imtii foiiiicd hy altera-

tion of carbon ffanniciils, wliicli wcic cncloscil in tlic lien marina

ilurintr its cniption. I'or this rca.-on, uc seldom observe an c\en

distriliiition of tlie mineral throutih the volcanic rock and frau-

iiieiitar\- occurri'iice^ as >inall ni-t- and |>ocket> ale tlie rule, as

for instance. In llie diamond lieariii); rocks at the ('a|H'. in tlie so-

called • Ulne-tirmmd." In this connection it may he mentioiK'd

ihat the meteorites exhibit much analoL'y iii iheiv .oiiiiM)sitioii

with these diamonil bearini: rocks and \c'r\ ofti'i, contain a lar^e

IMTceiitafie of i.'la|ihite, especially so if the met. Mir is coni|.o>ed

mostly of iron, in somi> of ttii'se iron meti'orites small concre-

tionary masses of ;;raphite can l)e found, an<l it is x'ery likely,

that the mineral has been formed thron;;h precipitation and Mib-

se(|iient crv-lalli/.ation out of tlie molten metal while cooliii;;. It

nuiv be mentioned, that in a few cases di.amond is a companion of

liraphite in meteorites, and that sometimes lariicr or smaller

crystals of iliamond have b(>eii entirely chaiisied int.. firaphite

in incte.iric iron,

.\- to ihe occurrence of graphite in the LatinMitian formation

it mils, be >ai.l that the C'lietal habitus ami association of the

same with fiianite ami diorites .-.eiii-. t.) speak ileci.hMlly afiaiiist

its organic origin, at least as far as th.' frraiihi'e in veins aii.l apo-

physes is concerned, anil in this respect tii.'v resemble very iiimli

the occiirri'iices near I'assau, Ha\aria.

(i, (), Smith describes tw.i deposits in the State of Maine (see

pam' .'iN), one ill Madrid, Franklin .•..iinty ami one in Yarmouth.

Cumberland county, and comes to the conclusion that the source

of the carbon crystallized into firaphite was presuiuably in the

oriflinal sediments from which the beds \>('re tormi'.l.

The field ob:.ervatioiis and micros'-.. pic study indicate clearly

a .liff.'rence in the character of the firaphite in the two occurreiices

described. Hie Ma.lri 1 ii-aphit.' is exceed.nvdy tine Sirained and of

the varietv that is often calle.l aiiiorph.uis j;ra|)liite, althoufjh the

minute particles are in reality irystalliiie, possessing all the luster

of the larger flakes of the Yarmouth graphite. This lack of siini-
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Inrity in >i/<' 'il' particlrs jiikI itir ilitTcrctui^ in fnriii nf nciurrcncc

nrc siicpr^ln i' if mil luilicalivr (if wlidllv (lifTciciit iiKxio (if uriiriii.

The |ircM'ii('c (if i:rii|iliitc in tlic Mudriil Idijility. iii tlic ((iiitjici

lictwccn Mil intrusive iimss iif |H');iiiiiliic and sdincwliut (iirlxin-

accoii" ^(•llist. at (iiicc siijrucsls a idiilacl oriiiiii for llic >;ra|ilntc.

Tlic relative (•(incentraticin of llie craliliile al tlie (•( niaci imlieales

that the pniee-^-es active ill I lie fiirinat i(iii nf tliat III iieral were c(in-

nected Willi tlie iiilru>i(in nf tlic ;:raiiilic iiiairina rallii r lliaii willi

llie dyiialnic fdices wliicli liave affected Id sonie cNteiil I lie n ck- df

tlie rejridli. The source df the carlidii lliiis crystallized inld ;;ra-

pliile was |iresiiiiialil\ in 'lie (iri^inal sediineiils frdlii uliicli tlie

lieds (if scliisi were forined. Tlii^ inference is lia>ed (III llie varia-

tion in cdiiteiit (if );ra|)liile in adjoinini; beds even al llie |iei;iiiat ile

(•diilact. a variatidii lieii'Ved Id expres- llie (irminal difference in

[lercenlaKc of carlioii in llie -iicces>ive layer^ of muddy sc(linients.

Tlie possiliilily is reconni /,(('. how(\('r. lliat certain pails of ihc

scliis! may lia\c exercised a select ive iiilluence in tlie cdiicentral idii

df the urapliite, just as il is nuied ilial llie^e ail.jdinint,' lieds cdiilain

varvie;; aiiidiinls df tdiirmaline, wliicli ddiililless drifrinaled from

tlie pe^'iiiatite marina. The (.'raphite al Madrid i^ lielieveil Id iie

the product of the conversion and cdiiceniralidn of carlidiiaceoii^

particles df scdimeiilary origin throiiflh the acency of the healed

viipfirs issuing from the intrusive rock mafima now cdiisdlidated as

fH'jcmatite.

In the YarilKHlth (iccurn'iice there is nii evidence df any source

df the carlidii of the graphite other than in the iiKilten nick itself,

which 'iiitrudiMl the jrranite. The frra|>liitc is as much an e^sential

and orifjinal i oust it iient of the pegmatite (like as is the (piart/ or the

feldspar. The graphite cr\stalli/e(l jiossihly later than ihe feld-

spar, hut iilainly earlier lliaii the (piarlz. and like these mineraV-

was of mairmatic orifrin.

According: to the theory of W'einsclienk.* the xiurce df car-

lion foriniiif: jiraphite veins must he sduchl deeji ddwn in the earth.

Weiiischenk ascribes the formation of graphite in tliese deposits to

the prohalile action of vdlcanic jiases. jinilialily of carlioii iiidii-

oxide and carhoii molidxide compdUlids of the Cyaiidfreii (rroup.

and of iron in the presence of carhoii-dioxide andwafer. all of which

haviiii; ascended aloiif; lines of fracture witli the eruptive rocks,

were deiMisited as graphitic cariion throiiyli chemical ageiicios.

Clruiier shdwcd in ISOlt that the action of carhon iiKinoxide at a

* Iliid.

-J
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Hi iripii (lie- ;;;iV(' ii-i' iitiiii|i<r:iiuri' 111 :iiKl (

'

Knipliilcaiid It i^ \i-iy likfly llial jriapliil

Ik tiiriiial lori n|

111 a Miiiilar way :ii

criiiiiiiiiic liiiiiiTal'.

Ii' rai Ihiii lia^i Im'CIi fnriiiiMl

llii-ic vciM> after llic tiiaiiiicr cpI' many iit oiir

III all llir-i clii'iiiical |iri'c'i-'(> I III' c-ci-(i|icra-

Ullr'alicc l> lAchlllci ^ll^t: icr a» an uriiiinai rnn-

«i'i-iinilai' nnuin. In till

timi iif iirjiaiiii'

>liliic'iit III' till' II, 'k iiKi'- III- a- II

Caiiaillaii l.aiiri'iiliaii iii>|Mi>it> tlif i-~ipiiatiiPM nf i:ra|i'iili' with

(niptivi' idck^ laii lir rirariv imlirid. anil jnilciiij; Irmn ihr cxiiIih-

alioii Ml tar romluiiiil, it ap|Ha:s that tin' prt-inii' ut' i;ianilir

liikis has liail a ilcriilnlly UMicticial iiilininc ilic luriiial inn of

till' trapliitc ill till' aiijaiiMit (ry>talliiir rucks, for \\v liml \iry iiltrii

ill appntacliiiiK a (.'ranilir liikr an incrrasc of llir iiiimral in Ihr

Kliciss. A similar nlaunnsliip has hccn initcil in llir I'assaii i;ra-

phitc mines; it is thirr a will known fart tlial the larni' sialy ura-

pliilc iif very pure ipialit\ ami ihi' riihcst ami larufst nimihcr nf

graphite lenses or porkits are invariahly funnil at the luntart of llir

jrranite masse> with the f;neix~.

The ili '•iliutiiin nf the graphite i!ii(iii).'h llie mek mass in the

vicinity of the veins is siipjMtseil tii liaM' tiiken place through planes

am' fractures of the rock in eoiitacl will, the vein, ami in some
eases accnmiihitions are encoimtereil which are of even hitjher value

than till vein itself. Osann,* in his treatise on the CaiiaiJiuii Ki'"-

phite deposits, refers to the alteration of enclosing; rocks into scapn-

lite ami pyro.vene as characteristics in tlie case of apatite \ein~.

In this way 'nasses have been formed, which are very similar ••• '}••

pyroxeiieites of the apatite region. .\l (irenville, he nutic,

alteration of granular limestone into a mi\ture of p\ to.xcne. v.'illas-

tonilc and litanite. In both eases minerals have been formed,

which are essentially the same as one is acciistoiiied to observe in

liiiii stones, \fhich h.ave undergone contact metamiirphi>m. 'I'his

itact melatnorpliism, accordinjr to Osann. can only be explained

by the assumption that the liim'stoiie ha.- been iM'iietrated by erases

and vapors from tlie neiKhborinn erujitive inajiiiia and upon further

cooliiifT. perhaps also by solutions, and that in tliis way the mater-
ials foreipn to limestone have been introduced. The assumiition

of a similar process in the formation of graphite veins. Osann says

further, is most reasonable. The occurrence of apatite and gra-

phite veins in such close pro.ximity in the |)rovinee of (Quebec, and
e.xliibiting so much in common geologically, shows that thev have
had a similar origin, and Osaiui. like Weinseheiik. supposes a pro-

* Hep. (Ifol. Survey of Caniiiia, l.SO'J, piiKC 7H0.
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liv iimuiiia. ll 1- ..nly i,.r, >.ar> to iviimiuIm r
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ivii.T of Knipliilc >r> almiitr x, ,„.. ;,,„| ,oi.\.r.,l\ ,,i a|.;ilil.' if,

Uniplillr vnn,. Tl,,' li.llrr ,Mr|,o|-|,.,| |>,,Mi ( Vx In,, ,„ all Uroloyiral
ilc>cn|ji ioi,>.

A- to III,. ,l|.Miiiir,alc,| foitri nf u'rapliii-^ ll,io,ii;l, ij,,. I,,,,,-
' -"•'••ariada, ll,r|v >rrin> lo l«- v.-i\ |,| 1

1,. ,|,,i,l,i thai ll„-sui„-
i.-.liTiv.-.l from carlH.i, onm„all> pn-n,! „, ihr lork. pi-,,l,al,h of
"lira., I.' oiisiii,, a.,.1 that l.v tl„. >ar„r |Wo,,.., ,,f ii,-,aiiH,rpl,i>ni. I,y
wlu.li III,. liiii,-|oi,<. wa> .oiiv.it.,1 II, lo Miail,|c, iliis mapliilc hu:,
mIso I„...„ foriiinl. llo«,.\,.r. Ilir -rapliii ,iii,i„« in vii,. l,a-
iilaiiily iioiIiImj: mi roiniii,,ii ircii.l irallv uiih i),i> ,|i--,ii,i„ali-,l

ttrapliilc. anil a> aliow oiiiIihimI i)i,. ^uim-r „i ii- cailmi,. aic.nlini;
to \Vciii:-iliiiik, niu>t !).• -oiiirlit ,|,.cp .Inun u, ili,. carili.
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COMPOSITION OF GRAPHITE ORES.

.Ml L'rn|>liitr> uliillirl' iiiiliiriil. iirtilnLiI nr iiliiiiil I'm inin-

iMirriiil |iiir|iii>r*. iiiiilaih ;ilinii-l invjnial)!-. uImI iIc siili^tiitirc ,'iihI

t'(irrij;ii rnrk liiiillc r llii' l:itli i
, iii llir I'li-c nt lialiinil (jrji|'tiilt'--,

(•iiM«i-l« cllil'llv iif mIk'M. illkillllir i:illll-, nMilr- .i| ICiill . I It ; lillllll

iiiiil i-liriiiiii\iiii ; lr>- lfci|iii-iil llii- -iil|iliicli» 111 111. 11, rip|i|H'r, ickc-l

Mini <iili;ill. of nil llir-c liiilMinl lo. -llicii. rl:i\ iiliil ciMijc nl iriiii

:irr llir liiii«l (iiIhiihiiiIn liii I Willi. .\ rii'laiii |-ji(;ll»li uraptillc

UaM- a riiii-iijciiililc rc^ii|iii. n| (i\ii|i- ..f chr.iiiiiiiiii. cniitaiiiiiialiMl

u itli a III til' iixkIi' III' ii'iiii . wliilr -I III II' III' I III' ( 'a 1 1 ail I.I II l.aUM'iit laii

L'ra|iliili'-- r-liip\\ iiiiiiiiic i|iiaiil il ic-' nt' ''iiliall ami iiiikri. imilialilv

dill' ill -mill' ca-c" In ilic |iri'«riiri' uf |iyn(i' ac'i'iiriliiii; In IM-. Sicrrv

Ijiiiit, ami Ik |i\ rrlidtilc ari'iiniiin; In l*r, lIulTiiiaii. In srvcral

kiml- III' j;ra|iliilr a -iiial! i|iiaiil it vnf aiiiiii'.iiia iiiiii|MiumU «a.~|iiiiiiil.

I'liri' niafOiilr a> "iilllm-il in a |iri'\iiiii» I'liaiitcr i> a i liiiiiiral

imin iiliiniii. a iiiidlilical inn of ciii'Imiii, anil in a ilrii'il inmlit imi

cnnlain- nn wali'i'. The |iic-i'iiri' nl' ilirliiirall\ rnlnliimd wain,

wliii'li I- iil'ii'ii I'niiml in nalnral |;iapinli •. apprar^ In Ih' iliir In an

ailiiii\'l lire nf i'la\r\ ~iili-taiii'('^ nr III nllicr liydra'i'il -iliratrs.

il\ ill'n>:i'li ('liters MTV nlleii intn llie cninpn.^H inn of jirapliile

ii|e~. and ill till' I'lillnwinn 'alile tile invi'>l i^al inns nf seveial will

kiinwii i'lii'iiii-.t> ill ilia I liii rtinii are laid dnwii

:

i.xm.i: t

I.III'mIiH ( .irl.i.ii ll> ilr .L'lll \ -h .\iitliiirlly

ririiiiiliTiiir;! '.»!• S7 II II (I.' l.ii/i*

' ry.'.lal* nl 1 trntiilcrui; m sii 11 IJ II 11."

1 i''\ Inn. !K.t SJ II 17 II Ill

I'as.sui 1 Haviiria' lilt 'l.'l II ri."i

^ilicria 'M \'.> 1(1 II III

< aiiaiiii ' liir:iht\ imt -(H'ciliril

'

\t\ s II Mt ij r. Ui't'ii.'iiilt r

71; .'('i II 711 -Vi 1

IK .">li 1 :(t II _*

'.lit .) li.S

.silicTla Ml .'il II no 10 4

\riilii-iiil iinipliiti' '.Hi '.17 II 7ti II 1

*';iii,i(llt 'liir;ilil\ liol ^prriltiii

'

US .Mi 1 ;ti II JO ciiM'/r

• Hirl Her. Is'tl, .'1. 4()H.'>

+ I);tniiii<'r. M;inill)iii'hili'r ;iniiri;;tnisrhi'T! ("heiiiic. \'ul. !I. !*art I.pam' _*('iO,

i .\iiii. ill'
<

'him. I't ill' I'liy- II' VII. l.VI,
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A^ IIII-|iI|..|i,m1 III,, |ll.M..U~ iliiipl,.,-. Ill, unlklM. .|,.|,,„|t- ..f
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'
, „•

(laky varirtv tlir laii, i nimv lir,|u,.h! il,,,,, i|„ i.,ri,i,., T),..
.•itMiaiiit aiMl iialniv ..i \U, ii.i|mimIi,- i:.nrialK m, i unl, n, ,|„.

eraplulrnn- varv a^ tiiucli a- ll„- r..iii.i,|. ,,| (arl...i, In tl,,

lnaj..in\ (.l.'a-,- I h.' |H'nriilaKi' (,| c'arlHiii ill a iriapliitr i- all tl, ,i ,-

:i-k.i|, Inn ill .Miiiiiariiii; van.ms ..n- for -iMcJtir |,i||j„,.,.- ,, ,. ,„,,

!.- imiM.rlaiit i„ kimu r^.t, \ tlir i, ;,.,„•, ,,f -!„ a. ,•,„, ,|,aiivii,i:

^;illl^;||l• iiinl Ihr iMTri'iiiacc- 111 ilir -anil-.

Tlic |iiilvM Canaijiaii iialiilal :; i|il|]ti ha- iinaii;;!.|\ I,,, i, rs-
'ra.-l.Ml from vnn-. ami iIin irraplm,., if |,r,,|„.rlv liah.l -otir,!. hr. ,|

not In- siilijiM'tcij yi'iicrallv l. Tliaiiiral nliMini:, rat' -i a- lu.^l,

'" ""'''''
I"'''

''!" !••'- '"'II ''iiipI i:, -.„
t ,1„ Maiural v,~.u

i:rapllllr of Huckilr-hilMI

Till' .li"<.iiinial.'i| or llakr \arn'i\ l,ou(\,-r. ihai •- ili,. o,,,.

wlnrli -o far lia< fiiriii.-liiMl and Mill fiiriii-ho iIm- l.ulk ..| ilir oiv
fur the produiM f irrapliitf. is .i,iii|iri-.-.| for < lir ur.'ao • pan
nf k'iiiiiriK llic ^'rapliilc il>|.|f ,o|iMiiut||,j, 1,1,1 a -iii.'ill pan ,,f il„-
iiri'. A-i a rule III,' |».rr(Mila;ri- "f i;rapliilf in (li,-M.|iiiiiiii,.,| on^s, a-
c-\|«ricn.v lias >|iou.

,
to 1„. .cmotiiiially ii-cfiil. >l,o.||,| „oi fall

Im'Iou .-, p,r (viil,, hut oiM' raM- ,~ kiio«i, in N'.u \,„\^ Siaic uluTr
M iinii.v (.uiiiL- I,. Mil rlalMiratr >y-.|ciii of nl, 1,1,11;. ran H.^al on-
•'iitaiiiiii- as !,,« a> :i per ,ri,t tiak,. urMpliH.- Hith a pn.lii, Tli,.

p' rcciiIiiiK' of uriiphitc ui'iicralh incl Mitli ,11 ili,",.||iii,ati'.l or,-.
fn.iri wliich so far lli,. l.ulk .if the Canailian jrraplni,. ha- I n

r\trafl<'.l.accor,|iiit:tofi(;ur.- Iirfoiv ih,. uril.T. may l,c put clou,,
frtiiii < to ;{() pcriiiit

'I'll,' i-.i-.' is rnliri'lv liitTifi'iil with am,.rphoiis on.s; uhil,-
|'<'fhaps .-> p,.r iviit. Ilakr or,' imirht umirr .vrtaiii r',in,|iii,,i,s pav
to w.irk. <iwiiiK to the comparativ,' cas,. of ,Atra,Mion of th.' jirn-
pliilr fhiko. it is prolilciiiat whi'tln'r an amorphous or,, cohtain-
iiiK M) [XT (•.•lit. of irrapliiti' wouM pay to work, on aii^ount ..f llic

ino:,t ilifli.-iill prol.lftii of ,-oiii^,.iitrati,.ii. an, I alt..|Hlaiit l,i~s of
graphitf ill the taililiKs. Special cmpjiasis i- lai.l ,.„ ih,.-,. ,„,,
.•oiulitioh.s of Kraphitr ore. l.«'cau-c lli.^ uiiiiiilial,^,! as a rul,^ caiiiiot
MiKltTstaiMl why two ores of the sam,' (•oi,i,^iits ,,f graphite an,i
•Vfii of ||„. saiiif fratiuuc. aiv so ,litT.T,'iit m tli.^ lirnrci' of ihfir
<T<iii.inii(' uscfiilii.'ss. As to th.' .•ompositi.ii, of the ore ,.hlaiii,^,l

from viMiis, the >;rapliit<^ in many ca.scs .utirfly lills the latter:
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lli<" impurities coiiiiiKirily met with arc ;;iu'iss, fcldspiir. ciilcitc

wollastoiiitc. Krcfii apatite, sca|Milit(', ([iiartz. titaiiitc. pynixciic

and pyritc. ("aiiadiaii <lissciiiiiiati'd ores contain in the inajnritv

of cases eill.er KMciss or crystalline litnestone or a niixtnre of hotli:

less frei|neiit are (|iiartz. feldspar, pyroxene, wollastonitc, pyritc,

mica, tremolilc, dioritc. etc. In tlie Ulack Donald mine on Wiiite

Fisji lake, comity of Kenfrcw, amorphous .ind Hake );raphite

occur losetlier in a deposit not homoirenou> iliroufihout. Much
of the ore contains calcite .sotnetiiiie.s in such proporti<ins as to

render |)ortionsof the de|)osit useless. \ similar comliined flak\-

and amorplious ore is found in the townsliip of Hlythtield near

the liank of the .Madawaska river.

The amorphous i;rapliite ores fre(|ucntly con.-ist of firaphitic

shales, slates or anthracite like material as in some parts of .\o\a

Scotia and New i5runsuick. .\n amorphous ore of a liijthly cal-

careo-silicious <;:inj:ue is found in .\ddin};ton comity, ti.wnship

of Donhijih.

In the followiiif; tal)les o and (i some analyses are ;;iven of a

number of graphite ores taken fr nn various localities of the

Dominion.

Sample 1 is taken from a Ix-d of j;rai)hite averaKinj; S feet

in width and crossing lot 2S in ruiifie \'l and lot 27 in ranp- VII,

and may he considered a fair average of the deposit. It occurs

in scales and is so closely and evenly distrihuted through the rock

as to almost entirely mask the nature of the latter.

Sample •_' is taken from an outcrop. This dcjiosit apparently

consisted of a much decom|M)sed and hrowiiisli yellow rock,

coiitj'.ining the graphite as scales in an evenly distrihuted

form. There is no calcite present, hut hydrochloric acid with

the aid of heat dissolved large (|uantilies of alumina, iron, lime

and magnesia anil small (|uanlilics of silica and iiianganese,

•sample 15 is taken from a large lied of disseminateil graphite.

The latter is pretty evenly disseminal '(| in scales through the

rock and contains some calcite and small ([uantities of pyrrliotite,

Hydrocliloric acid with the aid of heat dissolved large i|uantities

of alumina, iron, lime and small (piantities of silica, liiangane.se

ami iiiagiiesia.
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Sample 4 is taken fnnii a (le|)(isit of disseiniiiateil ^zrapliile.

iliil)e(l(leil alcpiifr tlie stratilieatiiiii ot tlie ((Hiiilrv mek. which here

cimsists iiuistly of i|uarl/ and felil.-par. Small veins of a twisted

fil)roiis >rraphite <-foss the (iiunl|-.\' fuck and the deposit and vary
in thicl.n..ss from a few inches to 11 and J feet, A solution of

nu atter in association witli the graphite. elTecte(l liv hy-

'If'- '' ''ill- contained small cpiantitic- alumina, iron,

manga 'me, magnesia and some traces of silica.

Xum. (> to 10 were taken from a vein in crvstalline lime-

stone. 12 feet wide, containing the mineral in an eveidy distributed

state, sometimes assuming a den.se appearance, and sometimes
small flaky ai'cnmulations. In samples 7' and S the flakes were
separated from the dense graphite by passing the latter through
a sieve of veiy fine mesh. Nos. II and 12 represent average
satiiples of di-semiiKited graphite through gneis-~ in the pro\irnit\

of small narrow apophyses and liranclies of graphite veins.

The following table (i ;. >-es the composif.on of the ash from
varuMis samples :-

X'lllS.

Xo. l:>. the structin-e of this graphite was massi\-i , dense,

and was made up of broad and thick lamina'. The color was dark
steel gray with a metallic lustre. The sample cont .ined here and
there thin seams of foreign mineral matter. .\s explana-
tory of the presence of nickel and cobalt in the ash of this graphite,

it may be mentioned that the pyritesfrom veins in the Laurentian
rocks were long ago found by Hunt to <iccasion.illy contain cobalt

and nickel and sometimes in notable (piantity: in the present

instance, however, it is more probable that their presence is due
to pyrrhotite. also a nickeliferous and cobaltiferous tiiincral. and
which has been shown to be present in the l)e<ls of disseminated

graphite occurring in the same locality-

Xo. 14 was taken fnuii the centre of a vein ; it had a lenticular

shajx' and oimtained a core of corresponding form, consisting of

orthnclase ainl calcite. The structure of the graphite was <'om-

paet and coluimiar. The graphite breaks readily in the direction

of the structuic into lu": or less angtilar aggregates, each aggre-

gate being made u|) of thin, luirrow folia' of very uniform width,
'{"he foreign mineral matter was evcidy distributeii through the

structure of and as a film upon the graphite, so that on incinera-

tion the residual ash foinied ;i tolerably perfect cast of the fragment
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Judging from the foregoing analyses, it appears that the vein
tirapute IS the purest and requires, when f,.,md in compact form
hanlly any dr,..ssing. The flaky varieties taken from veins show
peiH.rally a very satisfa.'tory content of ,.arbon. in n,o., cases „ver
'•> 1>.T cent. In the case .,f the Black Donald graphite the lai-vM
quantity of impurities co„tain..l therein is repivseiifd bv .arbon-
^'te of ..alcium. .\ great variation in the contents of ..aVbon will
'"• ;:""•<•'! iu the various sampl..s of the dis-seminafd graphite
'u.i It IS very .lidlcult. almost impossible, to obtain from one an.i
the ^ame ih'posit two sampl.-. whi,-l, hav the >ame or nearlv thesame contents of carbon. It is .videnl. theivfore. that as the

t ,{

.'.rs.^iBa .^kaur:^ -L.^.scji^Ctmew
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({roatc.-'t bulk of the in

(litficult

consists of (lisscininatcil graphite, thi

ics in prodncMiK at all times cDinincrcial >;ra<l<'s of a fixed
standard arc manifold, and the production of the latt

the most essential conditions in graphite niiniiiK.

rich aiwl incxhansfilde deposits iicfrhMt in that direc
almost in every case ilisastrous to the midertakinK.

or is one of

*nice eveii with

tioii proves

(lriii>hit( h'rnin /• ort {.ijH t 'oiDitrit y.

The f.i nil table 7 gives the oniparative analyses of jtra-

lese determinalioMs werephite from different foreign localities. ']'!

made by M. .Meiic.* analytical chemist, on specimens sent to the

ion in lS6(i. .Ml samples received the
I'; Int ernatioiial Kxhibil

same treatment, one part of the pulverized specimen beins dried
at a temperature of 120° {'.. an.l the other part was fused in a
I)latinuni crucible, the remaining; ash was analy.sed in the usual

cue. J.ihrhiicli fiir Chcinischc TcchnoUiitic. lH(i<», pugf. >:i\.

'iTjM.w. jfan?-siE?y"^-iiSiiy!,.''BU.L amimK:]raM!L9,
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WVt'iT (Mccunliin; to Miispratti' " iccliiiix'lir Clirinir") jjivt-s

tlic fdlliiwitii: iuiiil\sts (if jjniiiliilc from viinmis Idealities.

TAHI.K s.

I.<><':ilil Ash CarlK)!! Aiith.

Iforriiwil.ili'. I uiiilMThinil, Ijitiland.

tVvliiM ill crv^lalM. .

<'li' (1.

Uil'

Mii^iln.

Sil

ill IT\-.''tMll.

Iiiilia. friiiii lliiiiiilav

, I'riinsvhiiiiiii

"•ri.i, Alilirrl MiiiiiitailiM

First (^iialilj . .

SchwarzliMili. Kiihrinia
llalnirliKlcn. Mii

Ha:iiia, liOxn'r Austr

KaisirliiTK, Sti'iiTiiiark

cniiliv
,

(leaned
jrrdiiiul .

cniile fii

eihle.s.

ilafi

f<ir enieililes

lerzell. near I'as

del. Ma

ID i;

IS .-,

;c J
.t !l

L'S 4

4 l>

:i 4

4! :<

.,1 1

4<» ."i

:»."> li

(M I

:«

Karsteii.

>:i t

ti INI !M !tH S

rinse|).

SI

<Jti 1

Mi li

iXi J
<»l .-.

<.Ni I

4:i II

4S 7
.)())

Jl> -.i

4J 2
1)4 4

1

I'riiii

upp.
.Sep,

W (({er.

HaiJsky.

Forstel.

4-> II Itanskv.
:i'.l 4 Herthier.

lapp.
i«t 77 Kiielis.

Dr. UcifTinaii* ^'ivcs tin- frilldwiiij: cdtiifMisitidii of pra|)liito

from Ccyloii and Tieondcrojra :

—

TAHI.K

alitv. • Irav

Volatile

-Matter

Carlx .\sh

e\'lnti. \'icn

(e\l(.n,

vl

trrapliile .ilii

illKl-apl.ilc. Inlialed.
villi! vein lliaphit e. (-oiiiniiiar

I'l-vlcin. vi-in irraiiliite. foliated.
Tiii-(iiidcrfiua. \ V r

LT.ipliil.'. foliated.

ii'ondi.ioL'a. .\.^',. r
L'rapliiie. foliaI"d

-' L'I)7I

J .'(itil

; Is I

JlilT

I) l.")S

II Ills

II :!iii

I I'll

(I SIS

<lil Ii7!l

(IS SI

7

!l!l _'S4

!I7 I-.'-.'

II II.K)

II Ji:i

I- -'s:{

I 41.-.

I.V!

I .71)0

111. Survey of Canada. IS7I1. laL'e .")II7
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Tl» avcni^i' i'(iiii|i<i.s||i< N 111 unipliitcs flDlll llitTi

i«^ Kivi'ii Ky Kr(l^(•hm(l m i|„. I'dll.uv i|,jj: _

TAHI.i: HI

crriil lipi'alitir

I-ncMlitV.
\M|;,t,|r

Mail.r
':ill A-ll

(Vvl.in.

Mf»rji\i;i.
, ,

Sli-inimrk
, .

Mnhftiihi

M;n:iri:i i ra.--.:iiii.

I (>:<

.' li

.< Ill

tij .") ;ij .-1

.>:( II II

7:t .t jr> (IT

l:i •!
.•i.i .-I

I-' 117 .VI its

TIm'so t,«„r..s ur.. th,. avrraji.- values of a -ivat inunl,,!- „f
analyses of larj;er inianiilies of run of mine ami n.niinercial irri-
phites.

In earefully seieeteil portions of tli.. canine tlie eonteiits of
carhon in the Ceylon Knipliit,. in the Letter .|Malili..s is as Intrli
as ,s;i .-, iKTeent..an,l in the l,est (piality prodiieeil,'.!? r>\HT (eiil.
In the Hoheniian graphite nntu-s apart from the hard ^niphiie
masses, whieh ronipos.. the Kreater hulk of the deposits, a very
soft «raphite oenirs, «hieh is nse.l m its natural stut.' in the mami-
faeture of peneils and eru.ililes. the ront.'nts .,f earhon heinji from
HO to So [K-r cent.; in Schwar/.l.a.'h in th,. I,h, mine a verv hrie
seuly frraphite is found, the eontents of earhon heinj; as hii;ii as
90 ami >X, ,ht n.nt. This graphite is exehisivlv use.l for the
manufaeture of .nieil.les. The .piantity of natural praphite in
those [.arts of the d,.posits, uluTe it oe.Mirs. compri.ses onlv frotn
15 to L'O per rent, of the total mass availal.le for minin- purposes.

F. H. Hajrskyt frives the result of eomparativ,. analv.ses of
graphites from Hafnerludeii, Moravia, from Sehuarzhach "in Ho-
hemia. ami from I'assau, Havana:—

T.\Hm: II.

COMPOSrriON OK ASH I\ I'F.III KNTACKS

I.lir.llilV. .\>h Silica lniiio\icl(. Al iiiuria l.iMic

c (•
,

'

jr, 1

111 J

li ."i

(1 s

ll
1

-'••l I

7 (1

Silmar,rl>a(li, I. i|iial. IJ
l'a>^aii. cimiincrcial .")S

llalni'iliulcM .-,7

in addition to the above tal,le< tho foll,,wim; .ui:dvs,.s -r,.n|.,.d
.leeordins.' to lo-.alities will he of intercut ;--

* Ddiialh, ,lfr llraf.liit. 19(14, pat'i- 7:1
t .lahrh. (Jcij. licii-hsalist. l,S.-.4. pane .'01.
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Iliih/: Scsiiii* iuiiily-cil i\mi >|i< I'iiiicris fnun Monti' l'is:inr

Mini rmiiiil :

TAIII.i: 12

ll\Krcwc(i|iii' «;itir

llrapliiiic ciirlKin

llvilri>t:i'ii ami «atrr lilicinii :illv ImhiimIi

H .\2 1 tn
\H S.S 1"* tl7

J ti.-| 1 N.)

IJ '•'i 1 1 >>

KmjUinil: (li;i|iliilc fnun Ui)ii(i\\(l;iii' cipiilninccl SS :!7'
,'

ciirlpiin, 1 '_':i' , liyilrn^i'ii ami •) s' , n.-ii. Tlu' hittiT idiiliiiiH'il

o r ; silici., 1 ()'
; uluiTiinii, ami H (i' ,' iron oxide.

* (ia/./.. i-liitn. ilal., IMt'), |iaiif IS.
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Sli/ria : ('. von HiiutT iiinl ('. .lolin* atialyscil sovcral

samples of jcniphitc from Uottciimaii. Tlicsc coiitainiMl Mid.

27 4 and 2(i.<j',' ash, anil 14 (). 72 (i ami 7:5.")',' carhon res-

pectively. In other sanii)les of the same locality the constituents

of the ash were (letermineil as follows: -

T.MJI.K IC.

.\<li Si( ). Kl'2» >;l W >:l CaO

(/ *"
'.'.'

<' c r-

1. .f2 r. Jl .^d I ir, 7 .")() 1
•.'.'•> .tl

1 IHI !l 27 M .'> (HI i-> .H) •J -.o -.'4

;<.... -i s an M) 4 (X» (1 7.') •-' J.i \) -AS

4.. . y-i 2 Xi M 11 .i<) ."> 7.'> -' ."><) trace

.V. . . J4 it 17 ()(» ;} .V) H ->.". trace (t .'-'

«.... li<) ;«) M) 7 1.'4 11 7'i 1 .")() .ts

7.... .tl (1 Jl M) .i .">() 4 J.i 1 J.-i 1 race

Five samples of i;rapliite from the mines of von .Mayr were

analy.secl liy Dr. .Marjioshes.t anil fiave the followip-jr :
—

T.MU.i: 17.

Ill IV

CarUm. . . 7(l' !.) •-':{' 7 t>4't> 12 it

C'

7j' •'>

WattT, hv^rroscdp. and ('h( ni.

ImiuikI. (i .{2 r, 07 -, !t7 4 .<-" 4 .«>

Sulphur not) ,".J 10 l(i Oil
.xsi! .

-•:! .>.{ 71 .':f «.» 4,! -'•-' 7.S j;{ 14

('(iiupipsiliDii (if th< a.sh

Silica ... 14 10 :« An 17 (W i:{ it7 14 SK

Iron oxide aid a liiiiiiiia 7 •->:( 2S IV) 1(1 M 7 :tii 7 (I.-J

l.iiiic 11)

(1 -'7 1 .-)()

40
4.5

Jl)

.Tl

JJ

MaL'Mcsia 40
.Mkalics S.'! .5 2H I L'4 H4 til

Momrin: I'rof. Hoenifl of the I'niversity of Hrunn has analy-

sed a mimlier of .Moravian firaphites and jjives the following i>er-

eentape compositions:

—

* .lahrliuch <lcr (iciil. Hcicli.saiistalt J.'i- 1 .)!!.

t l.ulKiratory for ("hem. Ti'ch. (ic(il)cy, .\ca<lciiiy at Hninn.
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CllAI'TKi! \.

QUALITIES OF GRAPHITES FOR COMMERCIAL
PURPOSES.

Till' :lli|ilic;itiiiii of till' j;nipliitc~ viiiic- uilli llirir iiKirpli.iliiiric

anil pliysical propiTlics and chcniical (ciiii|i(,>itii.n { I'mportion
of c'arl)(»ii to the ash and conditions of the littrr.) Apart from
several minor uses, tiicrc arc liircc principal applications, 1. I'or

pyromctric purposes, for tlic manufacture of crucililcs. i'. I'or

the manufacture of pencils. :!. I'or arili-friction compounds aid
for paints.

For a lon>; ilnie it was li.^lil that in l!i' determination of the
relatix'e values of the num- or less impure f;ra|)hilcs, which are
mostly used for pyromctric' purposes, ilie ijuantity of carbon alone
was ilecisive; hut practically s|ieakinjr this is onlv of importance
in so far as graphite as an element is one of the most important
ingredients in crucibles, the (|uanlity of wliicli cannot fall below a
certain initiinuim.

Concernint!; the properties of graphite for pyromctric purposes.
C. Mishop.* an authority (m lire clay and similar materials, ex-
presses his \ie\\s as follows:

1. In the application of •/raphile for pyromctric purjio.ses. that
i.s as an addition to fire clay in crucibles, the (|uantitative determi-
nation of carbon, as well as of its components, is not issential.

-Wither a larircr or smaller (|Uam;ty i>f carbon, nor that of the
admixture (to a certain desrrce) is decisi\c.

2. It depends, however. primaril\- upon the ipiality of the
accessory ingredients, and more parti-'ularly upon the proportion
of the aliiniina to the fluxes.

I{. The (]uahty of the carbon, the greater or lesser incombusti-
bility, is only of .secondary importance. In ecpial or nimilar total

projxirtions the (pialily of tlie carbon is decisive.

4. The chemical analysis as a rule is of the utmost importance
and is in all ca.ses a sure snide. If the analysis frives equal and com-
pensating values, the practical criterion is the pyrontetric test.

* DiiiRlerepolyt. .ImirnulCCIV, 13'J.
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.'). Uotli tests, the iiii:il\ tii'iil iis Ufll ;is llic |pyri)ni('tric. sIkhiKI

1m' iniidc. tiiiwcvcr. in :ill r;is(~ tor ihc s;ikc <<( c-oiilnil, i-vcii il lliry

arc not aluiiys iieic sury. An a;:ircinciit ln'turiii llir analytical

and |iynini('trir n'siilis is tlic piod!' of arciiracy.

I'or the inannfactuit' (if criicilili's. it is csx'i-.tial that tlic fira-

jiliitc lie almost f' 'i' I'nini all tlmsc i-ninponcnts which rcliiliT after

the rnixturc with lire cla\ the latter le>s elTective in its resistance

a!.'aiti>l hi;;h teniperatnn s. In tliis ((innectinn it may lie nipte(l

that frraphite of a lesser value can he elTecti\e!\ re|ilaceil liy retort

coal or coke.

The (|Uantit\' of carlion (loe.~ not decide the actual value of a

Craphite. I'he application of a irraphite for the manufacture of

crucihies is dependent upon the hlt;hei- dej_'i-ee of cr\ st alli/.at ion.

that is. njion ti.i Iarj;'er and smaller i|uantity of i;rai)lute .-cale-^or

lamina'.

Ceylon and .Mariin^koi graphites arc to some extent not (4nly

scaly hut also hi>;hly lllirous (like \mhmI hlire) to columnar, and it is

only the scaly varieties whicli can he used efTectively for liish Jirade

crucihies. i'urtlier. the condiustiliility. the (|uantit\ and (iualit,\-

of tlie ash are in close relation to each ot hi r. and the pyrometric

value is determiried according' to the (|Ualit v of the accessory con-

stituents, especialix- the proportion of alumina to the lluxes.

Slinnle* expresses hiin.self as to the c|ualilica; ions of the

prai)hite as follows;

(Iraphites for colourinir purpose- can oidy he taken from the

amorphous and earthy mtiterial like the Hohi'inian and the refined

varietie- For the manufacture of crucihies. however, besides the

determination of the constituents of the ash and the pyrometric

(juulities. due rcirard must also he uiveii to the scaly or lamellar

structure of the fjraphite; hecau.-e it is a well estalilished fact that

such lamellar firaphite resist- effectively the lire for a longer period

than the amorphous varieties: it prevents the crackitif: of the

erncihles, which mifrht he ex[)lained hy the easy dislocation of the

sinfile lamina' or scales, laused hy sudden changes in temperature

without disturhiliK the ( oherence of the material.

.v.- to the application of the dense, earthy or amorphous jjra-

phite to the manufacture of crucihli's. Weinsclienkt remarks

that many of those are used at present in the <te('l industry, both

for the manufacture of crucibles and for foundry facinps. lint he

Hprlliicr Berirhtc. IST.i. pane ;iltl.

t Donath, dor (iraphit, 1898.

^
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points (lilt lliMt cnii'il.li- iiKulc 111' lire clnv ami (|(ii-r. f.'inlis- L'l-a-

[iliitc ilii iMit |i(is-css li\ liny iiii'ali~ ihc \ aliialilr <|ualilii,- in ihi'

saiiir iiira>uic as tliii^c iiiailc nf lire i'la\ ami scal\ ^'raliliilc. Hut
as tlic iTfcatcr |iai-| nf cniril.lc-. cnii-iili iinir i he \i-\ l.iirli li-in|iiTa-

tiircs til wliicli llic>' ai-i- csiiii-iil ill I III' inaiiiifarl'iir nf >li-e|. umiLI
not staml iiioit liiaii !\\o or iIh-it i'liari:i-s aii\ v..i\. ami a- ihi-

ililTcri'iiiT in |irice luiwreii i!ir i|ii!-r aniiir|iliiMi> :<\u\ ilir >ral\'

L'laiihiti is \iT\ jrivat nhr laiin- cum- IVoni .'i to III tjni,.> ilir

loiriiil-). it i> iiiiiIit^IoikI llial in i:':in\ i.f \\,.- i viiriMr^ linwailays

\\~i'<\ ill I lie inaiiiifai'lnrr ot >ti'il ilir ilni.-:' anil aiiiiiijiliuu^ variri irs

aiT u-i'il. (Imirall;. -pi akiiiu. rniiililc inaile linni lliis iiiali-nal

I 111 no! .-.I a 111 I I 111 III' lliaii one, Min,,'i iinr- i uo rliai'^i-.

'riir 'lilT. iTiire V. hii'li lAist- in the i|iialit \ nf nurilili-. in 1 lir

aii|ilii'aliiin of a -laly. M-aly ami in thai of an carlliv ura|i|iili' is.

arcor.lin;,' to ., i-in-rlirnk. a \ir\ \uilr oni'; i-rmiMi's inailr uitli

llic lallrr ilii iml |iii-m-> ihc i, mh |i:in ,,|' n .-i-iaiir |iiws' --ii| li\

ihosc iiiailr Willi llir fnniirr. An r\iiLinaliMn nf llic i:in-e oi' ihis

(lilTcri'iirc i- not ililiuMili ii> t\\„\: ih,. >ial\ majiliiii'. v liirh i- int i-

inalrly inixrij w iih clay. I'm in> in I lie la! ti|- a nmrr or li -> i-oliirenl

skclrlon wliii-ii ini|iarl- lo ihe dav a hii;!i iIi'^itc nl' ~iiliilii\. .\s

fiii-tlicr the :;ra]i|iili' siali - almiL: iliiir plain- mix ca-ih' -lip pa-l

larli iilhiT. il is e\i'lcni ihal llir riUiil ilr pn—,—c- al-o a hi;;li

ill ;;rri- oi' cla-tiriix, which ri iiili rs il liiuhly ii-i-lant In -i|i|i|i'ii

ciiiniic- in I en I 111 rat 'lie. In i hv ca-i- of I he eiiiployinetil nf eailliw

aniorpliou- L'laphile, houi m ;-. 1 lie lallei- i- iMore e\eiily nii\ei| uiih

the fire cl.iy; I he >ii;-^le i^ri.ohi'e iiiili'. ihi.al- are iiol in do-i con-

tac! wil h each oi her, ani • cincilile pe— , --e- onl\- a s.iialj re-i-l-

:i!iie a'j:iin>i crackinir. 'Ihi- i \pl,-iiii< ihe hi'ih price- nf i he liner

ijilaliMc- of the <caly graphite. 'rhe piii.jiict nf | he l-laml of C-y-

lon. w hii h enter- the market nio-il\- a- natural irratihite. ami shows

in this -t:iie ;, 'rreai purity, repre-eni-. therefore, eic rinj; tlie

ciiorinoiis ina--es in which the irraphite i< mineil -e.cxira-

orilinar\- liinh \ahn - The lAtraciion nf the -caU :;i: ,,!ie from

I he rocks, w hicli contain from o lu l.'i pel cent . of t hi- i|iiali! . ma\'

lie coiisidereil still prolilalile. a- the mine- in the i'a--aii ili-lrici

ami ill the I'liileil States lieiiioii-lrate. .\s to the -Iructure of

('e\lon anil i'a--MU u'raphilc. it nui-l he nientioneii ijiat lic.-iiies

the loiii; scaly, laniellar \arieties. a columnar form with a paraliel

or radiated arraiiyetiicnt occurs, the leaves and coiiiiniis beiiif: often

liandcd and lirokeii. Tlie deposits near I'assaii are iiiiiied almost

e\ciusi\eiy for the purpose of the maniifaeture of crucililes. 'riic
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(•(iiilciils (if «rii|iliitc ill the imincrous ore li-iiscs is very variahlc. as
is also the size of the si'alcs; this variation is Krcatcr llic niorr
closely one a|i|iroaclics the KHiniti' iMiiiiiilary. In the I'assau
Kia|>liit<' tlic nfiactory ;;rai>liitf scales are separated from the ail-

lieriiif; earthy jTrafihile or (laiiKiic' liy a certain inilliiin process, and
a rehlied ^rapliile. which is hirsely used f,,,- ciucil.les, consists of
ti2..S |M'r cent, cariion. .V.i.S (kt c-nt. ash, and :{.4 fwr cent, voiatih'
matter. By this milling', according to H. I'lUz, up to i:7.7 per icnt.

pra|)liite scales wilh Jli.T percent, asji. out of the total run of mine,
can he obtained; and li\- a certain treatment with crude pelroleiini,
(>:i.S per rvni. jii-apliite s.ales, with 17.4 per cent. ash. can lie ex-
tracted, the chjiree of cMracllon heiiiir frenerally deiiendi'iil upon
the more or le^s loos,. eoiiditions of the ^'raphite mass, cau.seil by
wealherinjr. The tire resislinji (|ualities of the retiiied Tassaii
praphile. and of the {.'raphites ^'enerally u.sed for the mamifactiiro
of crucibli s. increa.se. accordinj: to I'litz. with the contents of ash.
They are dependent upon the silica skeleton of the jirophho scah'S,

t he former remains in I he fi irm of t he hit ler in t he uraphhe ash.

In judsinj: of a jiiaphite for crucibli. purposes. H. l'ulz*lays
rrealcst .stress upon the dillicuU combu.stibility of graphite; whili>

he reirards the possibility of the ash constituents as of only second-
ary importance. Comparative tests of various kinds of graphite
of the same size of friain <;ave the foHowinu- n'sults in regard to
combustibility of carbon: -

* JahrcslMTichle drs auliiriii.-ldri.silicn \'i ..ins I'a.ssaii, ISSO.
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Xn. 1. (Vyion nni|.liil,. .,f,.\,.,.||.'lil .(iiMlllv. .'. ('..vloii hr.st
'limlily. :!. (V.vlcMi nnliimiy ,|ualitv. 4. Miivunuii iMinli,.,!. :,

Ma\ ariali. fried fr.,111 ash l,y lufniis ,.f hy.lrodiioric aci.l.

It tliMs a|>|.rais that tl,,. Havarian niaplnlc is i,,,,,-,. rrlVactory
thaMllir(Vyl,,.,irra|,l,it... It is not irraLlr 1 lial t h,. n,>„l.,islihility
"lih.Tail,,,!, isrnM>i.l,.|al,lv.liniinisl,..,|l,vili,.asli,,ivs..Mt >c,lliat
m jii.|;i,MK .,f tlir .,i.alitv .,f ,ni,Ml.l,s. tl„. p,-,,,,,,,! ,0,1 ,,f rarl.nn ran
!>>• Mil liifaiiSM.,vras llirniily ;:iiii||..

In iMimrasi uith tlir |'a>s,,ii ,„;. il„. iriapl.iii- of simihiTn
""'"""" "'' "^b 'l''">-«'. 'arihy or a plmu,, luniv ,ari.|y tini-,
>caly. anil 1 1,,. i,ri. l,iMiii.> mi. Ihti. Jar^^iT aial itvuvnih h,<U\U nt
"v,.ralo.,KiT.I:>tan.i.. This,. ,li.n.|. \;,ricti|.s aiv (,s,.f,il „„h ^hrn
tlii.yshim ai.iml|.nl of friirii 4.-) m .".o p,.r ,.,.,,1. ,.,,iI„,m. OiTasiiiii-
ally a i-arhnii runti.nt of 7(( pir ri.iit. i^ ini.| uiih. A lli^l|,.I• il|.};r(.|.

of SO to sr, iMT ,.,.,it. is ,,„ly f,„|,„| i„ ,h,. so-i-mH, ,1 lal "
^'lapiiiti'

in till, iniiu.s of S|.huaizi.nl.|.n;: this quality i^ :, .,,li. Iri.-ri.li., rx-
<.|.|.||iiii:ly fim., sraly varii.iv. uhirh n.pii..,.nl- ii„. n»M \aliial.li.
niadrial at pn.si.nt ohtainal.ji. f,.ithi. iiiaMMfart 111,. of ,h.mi.||s, Th..
tlMrlsMi.ss of thi. nrr ImhK

, uhirli pn.iliK.i.s tl,is -raphiti.. anil whii.j,
is,.|ii-li,>,.,i l.yKraphi, vlioilii.sof infi.noriiuahiv.haspn.vi.n to
1h' <'onsi,||.ral,l<.: it..- ..Mansion alonu' thr sirii<|. is vrrv lar-i.. so that
tins partirular oiTiim.nn. is at prrsmi i,ni. nf ih,. mum \alu,.ii.li.

jzraphiti. ili.posils SI. fariii.M.ovi.ri'il.

Of lhi. uiany i|iia!itiis of -niplu'i
. uliid, i-ai^is ii a iniMcial

ot sMrh hi«h |.oiMiMi.ri..al valni.. may I,.. „:mu,i: ilir Mi, lallifi-rnii-
jniri. l.lai-k strrak aM,l its vitv low ,ir<:n,- of lianlti,.ss. hoi I, of
whirl, ,.|„nl,iM|.,l facihlal,. Ih,. apphralion of ,|,|. .aiiii. to ihi- .iiaMr-
fai-tiiri' of .Irauiii^r (hth'iIs. lint tlii. nmiihi r nf irraphiti. (,i.p,,Mis
whirl, furnish a nialrnal a|.plii. .1,1,. f„r th,. purp,,s|. ,„;.!,., nn.-
siil,.rati,.n,,s vrry small, n.h.nl a -rrat i,uiiil,|.i. ,,f natural o,.,.,,,-

r,.|ii.|..s „f known pur,. ,|uality i-annot 1,,. iis,.,| ;,l all. whil,. ,,nlv a
wry IVu of tl,|. r..|lnr,| varirtirs p,,ss|.ss tl,|. ,|ii..iliti,.^ .,, |.-.,.„fial
tor ll„. i,ro,iu,M,M „f -o,„l pi.,„.ils. Cnoil p,.,,,.,] Lr,a,,hii,- nuis-
not only pi,ssi..-. m its natural stat,. -n.at puritv. Imii als,, -prcial
I>liysi,.al i|ualiti,.s. Thi. >t iMiporiani of ihrlalhr is thr'aivu-
"" ^'-^ th.. laiinna.. Vrry dms,. trrap' - haw. of ,.„„rsi. a
l.i-h ..olonrinfi powrr. Imi th,.y proilu,., „1|, pal,, strrak on
pap,. ran,! 1 1„. |.o«,l|.r dors nol ailhiTi. mi wi th|. Itittrr. ('oarsc
sraly i:raphil,.s. ,.n th,. other hand, ,.|r,. nm a; all suital.l,. for th,-
inanulai.nir,. of prnrils, l,|.,.aus,. , 1„. s,.al,.s „r lamina, rxhihit ,„,
thiMr surfaci. a inori. or li..~. ,im.t,ious lomlitioi;. ami for this ri-ason

J^'^ .ti.i.^iir.»!ii'vc:? , dbJii.' i..TF^JBL7:-e7^..
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I

^M,-nui- |,M|H.r mil t loM.iK iMor,. thun a Im un |„„. „„Miilr
m'mI..- .,! M hidiiv inrlMJlM- hiMrr. Im„ „ i, | , |,,,x:„:.r, „K,ik If
tll.Trl.,,-,.. II,.. UIMlrriMl ,, ,„,l |,,„.K |M,|\,.n/,.,| ;,,„| pMV.llv
'' K'-'X-'U-. rvrvy >,;,!,. ,„v-..MI 1„ ||„- ,„;,- uill ,,,,!-,. , .!,,,-

I'ill'j: u\ tlir p, ii.il.

Oil till' oilirr liainl «|-.-,|,|mi.. |„„.,,., , „„.|, ., ,,„,|| ,,, „ ,,,^, ,,,.

I'nlll.ii,-. ilial II ,vM~l> .IT,.,.|iv..|y pn- ;,v ai,.| l,|„u- ;,,,.! ,.„,
''"•''•I"|-'' !'• I'n,k,.n u|> „i,|v uiili ;;r,.al .JiIIh'uIu

, 1,, ,h„ ,,,'„.

'"''"•'ii It iiiM.v l"->ai.l llial It |. lafca-HT,., I.ivak a h.|.,l,v,il,,|,|
li:i'-'li'|- ls<|-in'l (if iliaiM.in,! ihaii a Miiall <;,!, cr I. a: n| ., ,,,|lil,
'"'• ""• '"""il'.-i'-lHiv .,f ,H.M,.iU,i|„.n.f,,n...,iiK ,|uii,. I,

".,',„,

line, -c-ajy, laiiirllar vaiaciirs ..an li.' mmvI. TIi,. ,.,.;

i,'ra|ihil.'> which iM-ciir ijiiiii' aliiiii.hiiii h ni 1;

Miaiiy l..i-alilir> uvct I lie i;! .Ii,.. a- \\,\\

'h'iiv'Mraiii..r|,hou~,|.iahli.-.aiviii,.,i„al,|,.luMl,i-|„ir|,„-,

|i-(s have licet, i,,a,ir. ha.-.d ,,i| a rerlaiii iv;i(| ;;,., ,,| ,|a
'•-iirM. rrv<tallim. -raphite, with a vi.-w ,,| ulili/in, ,1;,. I,,,,.,-

which I- lc» c.iMlv lor the tiiaiiillacluic nf ,„.|i.iU \, •i||> .„i\
""'""""•'' "" I--" '-• ''•—- ~<-h i:raphiic I, tnatcl uuh
'""" "'•"' "'"' ''»" '"•^'"•l. i' i'""ln'- lla.iilrnt ami , inline-
wnrm-hkc Inni,,. uluch aiv caH,.,!. aconln,^ i„ ihci,- „.vc,M„r
Hnxiic, irrapliii,.. TIicm. (.nu>~ arc „i mi1u,,:c ,„.. hMti.Jrcl incc-
lai-ct- Ihaii the ota^inaUiai.hiic a,:.! a:c c,„„p.,-c,l „|- vc-v inuHMc
KMphitc pailiclc. aii.j line en, pact -laphilc lanielhr. The latlef
li^wevcf. c.intain in,,ie m- |c» -,,ine „f i |,e Jariicr scale- an,! a- i l,ev
lllllsl he rclllceii lo til., pn-per m/c liehne the ulaile can he Mm i| it

IS evi.lent that tlie uraphile pr,„|,ice.| ,n ili,> uav. althn,n.|,
'„,

N''n p.iiv.piahlv. is nol a,lapte,| iVirihe pnifu,-e iimlcr ...n-i.iera-
tiiin.

Accinl.ni: In WViiiM.hcnk.ivallv m„„| „et,ciN aiv n.aiie .„,lv
Willi th.. iialiii-ai, tme scaly ..ccuiTeiicc. uhich aiv the n„ire valu-
••'l'l<' 'li'' I'lircr and ni.,re Ii„ii„,irei„ , th,.,,- c,in,ini,,i, is The
liiL'h prn... ,i;,.|,erallv pai,| f„r the laltcr. ,s ,,,,1 an item ui ,nvM
"'P'"-'-'ii<-'.. as th.. .piaii.ily iis,.,l i- .,. y.v^ small ,n cnifian-m,
'" 'li.'i n"UMifactiin.<l iiitu „| her afti..!,-,. ihat th,. l,,lal inaiiiila,-"" '"'"''I- 'II III'' ""il'l tn-,|av ,!,„.- nni aiiHirl, 1 |H.r ,.,.,,1. ,if
till, liital proiiiiclidii.

Knapp* uiv,.s his VI,. us .-..franiinir ih.. appli,.at„.ii „f .r.-a-

phit(. as tuilow-.:
'^

<irMphi;,. ap|.li,.alile lor th,. inaniifactniv ..f p,.i„.ils .iccurs

* i'.T,y-Kiia|.|i, Mi'iallmuy, V..|. I. [ut'c itO.

jir^wj>i.y^'^EiMt irT-'-f*:; •i''^y»m', iim
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iiiii..t inrcly; tlic tiiicst (lualily ,• tliis imrpoM is undinililcdlv

rlw Krapliilf i«f Korrow.lalc in CiiinlnTliiiiil. wliicli f(ii- this rfa^iri

is Ml highly pric.'il. 'Ilii- viiliir of lliL- Kr.'|iliitc is, Imwrvcr. not

l)iisc.| ii|K)ii its |Hirity, hut ii|miii the uniiii and -iriiiiurc; I'm tlio

very |iiiii' tjrai.lnti' (if Ccyii.ti is nm lit fur the inatiufartiiiv of

IX'iicils and is iniii'ii lower in [.lirr In tlic tnanufacliir.' of |«iiiii-

f)nly viT\- liiii urarnil.ir, friahlr. more or less earthy graphite ran
Im' used, while the -caly, slaty Krapliit.' of a iiiiciieeous slnictiire is

the only kind which is apiilicalile to i he niaiuifaii ure of crueililes.

Kretschitier tinds that onl> tlie line scalv natural varieties of

graphite are most siiitalile for the iiianiifaetiiie of pencils, while
tlie more coiniiion kinds, which can lie found in a >:rc at number of

|)lai'e>. that 1- the lar>:e .-.caly, as will as earthy \ in.'tie>, are iin-

suit:ihle for this |iiirpose. The purer ihi' inali'lial. the higher is

in this case its value. The mines at Morrowdale, Cuiiil.rrland.

Iieinj; exhinisteil, and the .Mariin>koi iniiic^ in Siheria liemi; idle on
liecMunt of iliHieiilties with the Unssi.an (eiveri nt . the jiraphite

mines ne.ar Schwarzhaeli. Hohetnia. aiv the only sources from
which at present the factories in .Vureinljerv'. N'ienna. as well a.s

France tmd IJijilaiid <aii draw their supply of suitahle natural
graphite.

The very tine scaly Kraphilc of the mines of Horrowdale
furnished at one time the material for the l>e-t JMiiilish pencils;

only the n'fu.se of these mines was occasionally used for cruciMes.
Mveii hifiher m value for the purpose of manufucture of [x-ncils, i.s

the irraphite from the .Mariiiiskoi mine (.Miliert frraphite), which
is for the greater part pure granular and tine scaly; there occur
idso heautiful tihroiis, also columnar and \eiii-like aggregates.

The Ticonderoga grapiiile is sometimes of >ucli natural purity
that it is advantageously used as a luhricant for all kinds of ma-
chin. ly and apparatus, especially high speed engines, and com-
pare(| with liilirieants manufactured of other material, it is claimed
that a s.aving of from :{() to 41) [M'r cent, can lie nia.h'. Many
graphites of commerce 'ire imsiiiialile for this [iiirpose, on accoiini
of their inclusions of (|ii.Mrtz ami silicates.

In the manufacture of good tirades of pencils, luliricants.

electri<al sujiplies aii<l crilcihles. it is es.setitial that a nearly pure
Kiaphite lie used. For paints and f(iun<lr>- facings, purity is not so
essential, and therefore the amorphous varieties can he used with
as good results as are ohtained with the crvstalline. The uses of

graphite as a luliricant Ivive been constant 1\- increasing, and now
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then- arr niiiiiv l'l.rnl^ nf irr:i|iliitr hilniiani- mi th,' iiuirk.-.

Maiiv rcasdiis arr ii'lvaiircil fur t he ninrr iri'lit-ral apliliral mii i.l

iria|i|iili- a- a liihnraiil 'I'liiTi' 1- llir fact llial tin- i:ra|.hiti- ]„,.

niaiiriillv lilU il|i all llir niiiiiilc iirrmilarilii- m ii.iil'Iiih-- mi
riiflal >iirlaiis, tliii,- inakitiL' tlirin al-nliilcU -ii ih .iriil r\,ii.

It alMi rciluiT- frictimial n-i-liUiiT: i im ' iiu-in': m -mii, I'/nl

out li\ a meal
j
•o-.uic; liivvciil- -i/iii;; aim 11111111::, i- uialliTtiMl

l'\ aii> ilrsjiic III 111 at. tlia' umiM in' attainai 1.- 111 a . iiiiiliT nr
lii'ariliir; i- rmt ilrcnin) I l,y till artimi i.l anvlliiii- m wlnrli

It wmilil he ^iilijcrli-.l, a!'. I il .|.h - nm ri,nu,l,- lurtal-, unl, ulurli

it cmiii's iti cmiiai-l. |( nnwi. In.wrM.r. 1„ an alis..|iitrl\ puri'

i'nipliifr, u it limit ati\ L-'tiity iiiatti r nr irmi onhIi' in it.

tjl M.l I 11 < 111 I \ \ Mil \N i.K Mini I ^.

A-
I
lit la- ai la

I

It a 1. 1 1 it V i.t' tin raiuhliaii L;i:i|.|.iii tm' |i\ I'mmr nr
|iuri.ii-i- ami t'.ir tlir iiiatinlartMrr nf |irii( il-, it nni-l lir -..iil tlial

the liii:lil\- n ~lalliiir i-liaiarlrr ami tlit' |air, in--- .,1' -nine \ aricl ic.i

ailinil- 111' It- a|.|ilicatimi fur ln.iii iiiir|iii-.-. |'n,f. Dr. Hi<r||,,f

(it \\ ii-liailiM. (icrtiiain . tlic Wfll kmiwii aiii'iiirit\ mi lire ri'.>i-tiM;;

material.-, lias iiiailc a -eric- uf iii\r,-i mat i.m- uiili fiain-l- nf ore
frmii the Hlack hi.i.iM iiiiiir. I!i iifirw rmiiii \ . aii.i i.a.- cmnii.ari i|

thcin uith the ln'-t ('f,\lmi an. I I'a-.-an -ra|i|iiii.. n-cil i nallv
in the niaiuifartiirr nf criirilili-^, 'Hi' n-iilt.s \urr a,- fnllnu-.

Satiiplc .\o. 1. 'rhe >iriiriiiir i- nias>ivc. ilcn-c ami cmniiart.
niaiic 11)1 nf tiiir iiiiniitc laiiiina'. 'I'lif ciilKr is dark -ticl irrav,

and till' lu.-irr (4' a frt-lily fraci uivd ,-iirfaci'. .>uliniftallic. tliat nf

worn surfaces, bri^rht nietallie, 'I'iii- ^rafiliite was free frmii nr-

tranic iinpiiritie:.. llealnl in the iln-ed tuJie. it (rave a little water,
liiit nut more than siillieieiit in I'min a tiliii. 'I'le.ated with ludro-
i-hlorieacid.it fnrnied a lilark |Miw.|er limre aiiinrpliou- iIkii, -ralw

Sample .\'n. L>. i'liic >c;il\- frraphiie iilii.ained l.\ .-iftiiLL'

powdered lllliip irraphite. The -irilctiire nf the latter ua- ii;a— l\e.

made up of coarse and 1 hick lamina' prescniinj: a Uiml ,if radiated

arranneinent. 'I'he color is dark -teel '/rax with a liiulily metallic

lustre. .\ portion of the forei^in niiiieral • .iter in the mitritial

lump praphite consisted of caicite. When liealed in the eln-.ed

tube it nave otT water and carl ionic acid jjas.

Sample No. .S, I-'lake graphite, cnn-i-tini: nf line scaly and
dense j.'rapliite. Thi- specimen contained ver\ thin seam.- of

foreign mineral matter.
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Hra|i|iii,. ..|.i|,|i.vi.(| !,| til,..,,. ,..,|.,.|i,,„.||(. v.a- . i. t .r;.,iii...| al'l..|.
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Vrill'lilli- «a-,iM all ii,-' -. i|..|.|.-|..| |.i t|.,. -a;ii|. -lal.. i.t im-
r'.:itiir,'il .:!\ i-imi.
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"III .-clcctiiij; the slamlanl ih.^ clioicc lay lid wccii 1 and :i,

for the r.a-<(.n. Iiowcwr. that the latter is imijcrsli.oil to l.r the
most i'\|ic.|i>iv<>. it Has eiMirliiiiecl that il would lie .si'arcely likely
to meet with such an <'\teiisivc a|i|i|icatioii in the iiianiil'actiire of
enicil.les as the former to which, in consec|Uence. the |)referenee
was >;iveii. The (inures ;:iven iind;'r met hud I aii<l L' are in li.^ih

instances the mean of nvo c|,,-c|y ...ncurdanl .l.'t«'rmmations;
they represent the amounts „f !,Ma|ihit.> Imrnt off as compared
with l.(M) (if that ol the Kiaphile employed as standard (Ceylon
1; when ifiniteil under precisely identical conditions. Il may lu'

added that in appearauc<' the Ceyl.ui Kraiihile was. without ..\-

ception, undi>liimuishalile from the ( 'an.'ulian. the exception lieiiiK

4. the >tructure of which emirely difTc-ed from that of any of the
Canailian s|.e,Mm.'ns. iln- only une of the l.iller at all appi-oaclunt:
il in this iv-peci liein:: lO.and lhis.inl\- in p.-irls, the remainder of
the >lruclure lieini: much .oarMT. As will I,,, seen thoe iwo
.sp.M'imens Were the moM ciml.usiilile of the Ceylon and Can.ilian
iiraphile. 'riiere appe.-ir-. to lie ~..me. if indi'ed it mav not lie said,
a close conn..cli.i|i heUveen the cimliusl il iil,' y „i I he^:|-..,|,||j,,, .,,,,1

its resistance to iiieilianir.d division (pulverisation): iho-e mi.sl
dilhciili III |iulvcii/.i' lieii,:; ih,. Irasl cumhust ilih-.

••from these experiments il will li- seen thai in resp,.,.t t„
••omliusiiliiliiy the Canadian ^rai.hiie may claim iHM-fed eipiaiity
wiih ih.ai ofCryhm: and t hat

. c.inse,|Ueiitly. apart from any con-
sideration of the pKipiii-tion and nature o|' ih,. assiiciated hircij;!!

mailer, it is in no wise inferior lo the hitter a- .i material for the
mamilaciure uf i-rucililes.

•As 1(1 the di-eminated material, it must lie mentioned
that the same is apt In contain more or les- c.-irlionale of liiiie ami
oxide -if inm, and that these impurilies mu~l lie eliminated eitlier
liy ilressinv' or reliniiiL'. either wholly or f,ir tl,,. jrp.ati'st part at

anv rate, in order o ivinlcr ihe maphile u>clul for the above pur-
poses. In Ih,. ca>c of samples ,-, and (i. the pulveri/.ed material
was treated with hydrochhiric acid, uiih the aid of heat, and the
result in;i sohit

while the |>ercenta);e of ni|

ion coiii.-uni'd lar>;e (|iianlities of lime and iri

Miritics was iiisiirniticant. leaving tin

jrraphite with a very .small aiiin.uit of ash. and this in n.

prejii<li<'ial to its application for the jMirpose here under considera-
tion That the graphite from tl

I'avouralily with that of CevI

us source 111 Itselt con:

on. will lie Men from the al

As a further [iroof of the exc if Canadi

love lalile.

graphite in
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tlic iiianiifactuic of ciiiciMi s. It may he iiiciitKiMcil il

two years af,'o 0.') tons of flaki' ore fn.in tli,> (

lal ~nrii(

i<- ( alimirt ((irviivillc)
|.ro|„itics \v..i(. snit I., a,..' rrliii.Ml |,y ||„. (;|„1„. l{,.(i„i„.' C
r.~cy City. N.^'.. ami

the I

till' |i|-ii(lnct. scii:ic :i() Inns, .^ol

i rill

<>t

ll I'l SIlIlIC of

( !cn

t

-I iTii.'iMc iiiakrvs ii, ll,,. InJl.Ml .><iai,.s. Iln-laii.l and
||ii:il t'l till' lif.-l i'i'\\i,), L'raj.hil,

iiaii\'. WHO priiiioiinccil it i

i('.'<i' sales resulted

and friiiii lit I lel- iiser>

111 liilllierou.., iMi|iiiMe> fi-oiii ll,,' )Tiiri-li,

.\s III I he ,'ni|)lii\ iii,.,,l of Caiiad
\('stij:atiiili- lia\r si

lali L'ia|>l,i le Inr hi'i'eils, ill

iiiuii that .sexcral \',

lid ollii r liHaliliisaiv well adaplid Inr the ni.-:i!Mf;

I't irnnd ,|M:,irv. .-;,.ni- n|- Ihl'se van, lii's liOl ,,iiK-

irii-lii - fnini liii, luniihaiii

I'-I'ir,' 1.1
I

. iii-ils

iialiir.al st.ii,. ;:reat |)iiirv. hut also special hliv-ieal i,ual
nlueli nial.,' theiii \er.\ suilid.le fur ij

111 I heir

lilii-.

IIS I'lirpii,

made ! iiuiiiLer of e\fi, rimeuts wjih ,lilTen nt el.'i

larse peiii-il laelory in .NuieiniM ru'. (

lie vviiti'r li.as

ol ere at

show, uilliiiui , I, mill . ll

ienii.-iiiv
, and tin

lal e,'rtaii

eMee,|iiij|\ 111

I \arii lies on aei-oiiiii of i }„.\i-

le el-y>talli/.atioli. ,f pioperly ^il.-n,.,
I

.

peiiriU whieh rninpare Very fa\onral.|y with some -oo,l
made from the liohemiaii u'raphile.

'IMie ;,'rapliite .so tiiip|,,ye,l liv tl

varyintr lieiwi'en ,S."i pei- e,.rii. alui

caleium and other .soluble eonsiii

liy the application of liydrnelilorie :

.\s a luliricant. Canadian (!al<

le uriler eniii.iined earlioii

1*7 per eelll., ihe imiIhiikiI, ,,f

ueiit< lunin;; lie, 11 , \irai-i,i|

leid.

the market, ti

e iil-.-iphile is <,, well k

at len;;t|i; it sul! e,.> tl

lal ll IS not ni ci-.-^arv- her • i,, ,|\

> slat" ' hal

iio\i 11 on

111 I his -iiliji-ii

of the flak( as niw produeed liy iheCanadiai

It lis |.iiriiy .ind the uiiil'i

first rank anions;-! the |ul,ri

1 null owners. i.;i\-,. ii

lartre variety: this is al-

artieie IS ainotii'sl those

eatlli'; "rnipNltes now otTereii m siii-;i

prie

o shown l,y the f;iet tli.-,l the Caliailiaii

vhieli eoiiiliiaiid at pri'seiil the liiL'lh-l
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CHAi'TKK VI,

DETERMINATION OF THE VALUES OF
GRAPHITES.

Ill liiDsl cMscs the \:ililc ol' ;i Kniphili' (li'pcinis |prinri|i,-illy

upon ihr i|ii:mlity (.f carlHiri. so that the (IcI.TiiiiiiMt idi of the
latter may ]» cuii-idi.fi.il silllicicnt : l.iil if tlir f.'ra|)lutc iiscil

f(ii- iiKiiv >|M'citic i>iir|)(,<,.s. it may lie iwcrssary to (1,-lfrniinc not
only the i|Uaiitity of ash, lint also thos,. const it iicnts in ih, |.;ii,.r,

which ;ict as liuvs. t lial is, iron o\i,|c, alkali.'s and ajl-ali cafths.
ruflhcr, for the a|.|i|icalion of m-aphitc to the iiiai .a.'linv of
cniciiijo for sK'cl niihinu: processes, ,i is essential tint the ^ra-
pliit<M'ont.-litis verv lit l le sulphur, an. I I lie .piani ily, if any pivseiil.
must he (leterniin; d also.

Many of the cheaper grades of comiiiercial i;raphile a'-e adul-
terated with coal iliist. and such adillleratioti inav he detecud
l>y thi- followintr .simple test. .Miou; a (piarter of a -r.im of

firaphite powder is niixed in a test tuhe with 1.") cc. of acetone, and
till' whol,' is then allowed to stand for 10 or I.", minutes. It will

''»"
' h>erved that pure irraphite settles clear, leavin;; llie

lii|uid ,-olorle-s, coke ilust imparts a gra\ color to the solution
and remains in suspensi.ui a Ion;; time: aiithra<'ite dust imparts
a faun hrowti color and settles more rapidlv, while soft coal ilust

imparts a deep hrown color to the acetone. Kipial parts of
ftlacial acc'tic a<-id •iiid sulphuric answer as well as acetone for
such a test.

.Molyhdeiiite and ^'raphile closely resemble each other,
especially when they are disseminalcii as small flakes in a rock.
They atv hoih s,,ft, alid have a fiH'a.sy feel, and they occur in

various ways iVoni minute scales to lar>;e foliated masses. The
larger flakes can readily he tohl apart hy the colour, as luolyh-
denite is hluisli lead-frrey, while ^'ra[>hite is dark sleel-^^-ay to

dull Mack. However, when either occurs in small s|H'cks or par-
ticles in a lock, the colour caiinoi always he judfied. One of the
simplest tests is to mi.\ s of the ro<'k (mwder contuiniii}; the
mineral with |>otassiiim nitrate on a thin piece of'platiiium or (in

and apply a flame honeath. Craphite will d( fla^rato. that is,
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Will iM.n, vyiH, ,„n„a.un ,.x,,|„.,„„s !ik.. .ran,- of .,„,,.„«, l,.r
wh..n.,..s n,olyK,l,.nH,.u,ll ,v„,u nalT...,...! \vry s,nn\\ u,uunu,<
<>l irraphin- in a rnrk ran !,- ,|c!.-rt,.,| 1m this inrl'lMMi.

I>i/in,in„il,„ii „ r„rh,ni ',./ C.imhu.l,,,,,.

Al-lH.n^'h ,h,-,van.an,n,,l».rofs,n„,|,. ainl a, ,,„•.,„ n,.ll„„|<
tor H.. !..„.r,n,nal,nn ,.f ,.,,rl,.,M. ,|„,, ,r,. ,,,,,;., n .IiIIu-uIih- ,„thp .^n of^raph,,,.. I„.,.aus,. of ,|„. ivlalnviv i;,d, ....n,H.,-a,ur,.
"

r'' \
'" ''""'"'-''"" '"' '••"•I"'" '"k- I'la.... an,i tin- o„lv'

Mn,l..ral,u..i,ma,.,.,..>ofaiioros.,..„..
,|,.. ,,„„, ,„„., ,„,,.„„

|>loyccl 111 -aM' ol ,|ni(k 'Icliiiinnafioii-

If .I... ••arl.on is to l„. ral.nla...,! oni of ,|,.. N,- ,„ „,,.|„ of ,|„.
"Kifnal af„.r th,. .o.nlnis.ion i> tinish,.,!. ,, i. „f pn^onann. ,o
ol)-crvc tlic fon.nviiiL' iiil.'s:

1. In Ih.. pivM-n.'.. of r|,..|ni,-ai;v roinl.in,.,! livi:n.>,.o,,„. uh.t
the ^'rapln,,. nn.st I,,, i,. ;,„.,| ,„ „ „.n,,„.ratur.. of !.-,(P ( ,,„, ,,„.
loss, .-o ,l..t.Ti,nm.,l. inn-i !,.,lnr„.,| from th,. t,.tal loss in v.viirht
aftcriiuincration.

1'. (Iraphit.. of 111,. .rv-talliM.. formation nmv r.mtain rar-
'"'-'.'« "f'Mlnnin. l)Mrin,Mh.. roMilmstion ,,ro,.,.s> ,n th. minM..
th,. .-arLoni,. and ^^,s ,s ,.x,h.1|,„| an,| .on-,.,,„..ntiv aftw ,n,„„.r,-
tion th,. ,.ont,.„ts of rarlmn will ap,«.ar too l,i;rl,. |, „ ),„,„',

ncc'ssary to ,l,.|,.rinin,. th, ,-arl,oni,. a,-,.| an,| .l,.,lnci .1,,. w.-nr
tr,)ni the total ohtaiiicl by oxidation.

I!. If iron ,,vnt,.s is ..n.s,.,„
. ti„. Milplnir ,lisap,».a.-s ,|.,rn,.r

th,. i,ro,-,..ss ol Imrnin^r. whU,. ,1,, ,ro„ ,.,.n,lmi,.s with o^^,^,.„ u,
.r.m oxi,i,.. A. 240 ,,a,- of no,, pyrit,. wh,.„ h,.at,..! N-a^. Hi,,
I'.'in-^ "t iron oxi,|,.. ,t ,. ,.v„l,.n, t|,,„ ,f ;)„, |,.„ i„ ,,,.,,,,,, ,^ ,,,,,
laki.n into ,.o,„„l.rat,on, -I,.. ...nt,.nts of .a,-l»,n will ap,H.ar
soincwhai liifrh.

'"'k' pr,'s,.ncc of liv.lro-rn. ox\j,'<>n -.,

II'C

ll

h.s also an ,iil!„..n,, ,.po„ t|„. fi„,i ,,.„,, ,,„ .,, ,|„,^. .,,,,, ,^^.^^^ _._

aly pr,.s..„t in vrv lin.it,.,! .nantiti,.. for ,„;„ -u-al pui^o...,
Ih,. lossinw,.nrlit fron, ,hi- -omv,. mav I,,, nrdci.'.!.

f. Many uraplul,., l,.ax,. a fn,-,l,|,. ash. i in- a~h ,nM.|op,.- ,|,..

'""; l''"""'l'-"f <-aH.on piv...,,,- ,l,,.ir,|„v..t rouia,, u„|, ox-,..,,
a.1,1 ,.ons..,|i,..ntlv tlu.r (,-,,. * o,npl,.t,. ,.„:,|,„Mio|,. Tl,,- Ku-nnn.
'.I tl,,.s,. w.phit,.. j;,v,.- marrurat,. iv-nl,s.aii,| o,|,.,. ,„„,i„„,. i,~
thc.l,.t,.rniinati.,n ,.f th,. ,.,.|riM,i, miwi l„. iv-o, i,.,i,to.
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Tlic tiil:il iiiiiicriil ciiiisiitiicMl.- (if a uraiihili is iiidircc'tly

fmiiid l>y (Icductiiii: from IDI) the cailiiiii. miii>tun' ami chciiiically

(•(inihiiK'd watir. cxinrsx'd in [Mr cents. If a (lircrt diti riiiinatiim

is r('<)uirfd it siitliccs. for many kinds of jiraphitc, to place a small

i|Uaiitity (aliout ."> );rams) of the finely powdered sniistance in a

plalininn cni<il>ie. and cxposr the same, with free access of air to

tlie lon^ continued and siron;: lieat of a Hunsen or .Masle ira--

i)nriier. I- . .*<toll)a* recommends a platinum crucilile. pidviiliil

with a projectiii); perforated lid. the round hole in which is .')

niiliiliieters in <liaineter. 'I'he crucilile is lixecl in .m inclined

jMisition, and the cover is so |ilaii(| that aliout one (|uarler of the

o|M'nin); is left uncovered. The eoinliustion of the carliou i.-

facihtateil liy exposini; a fresh surface <if the i;raphile. li.v turnini;

the crucilile MHuid occasionall\' or stirrinj; the contents with a

platinum wire .\s the operation re(|uires from :! to 4 hours for

its eoinpletion. :',nd as the weiylil of the pl.-ilinum crucible may lie

affected liy so proloiiKcil a heatiiiL:. the crucilile must lii' wcii;lied

a^ain. If a niulllc is aval la I ile. (he comliiistio!i of the earl ion m;iy

al-o lie accomplished ill a phililiuin dish, placed in the mullle,

heated to reilness. This method, uhich permits of the ineinera-

\\<» of larizc i|uantilies of jirapl.ite, is particuhirly to lie icconi-

|"en<led. when the ash i> to lie liuiher aiialyseil.

If the irraphile contains calcium carlionate. the carliorii- acid

is iiai'irallv exjiellcd during' iiinitioi;: ihis can lie rei>laced liy

moistenin;: the ash icpeatedly with a concent rateil solution of

ainiii'ii \i\\v. carhonate, dried and frently laaled. Hut a complete

ajii'i'cmiiit Letweeii the c|Uaiilit\- of the mineral constituents

directly determined, and that directly found, cannot always lie

e\|«iie(l even after the Ircalinent with ammonium carbonate

I .(/. wh.-i the firaphiie contains iron -iilphide or ferric hyiJro-oNide.

.•^iriliat proposes to burn olT l he graphite m the j.re.sence of

fine j;ranulated sihiT Mibiained by reduction <if silvi'r chloridei.

Hc' takes 2 ;ir;ims of j^raphite. adds one j;ram of the lineh L'fanu-

lated silver and burns the whole in a small fiat philinum dish of

."i fi centimeters diameter o\ir a Hnnsen burner. In order to

faciiuale the circulation of the air ihr platinum co\ci is |ilaci(l in

an inclmi'd |«isilion ovi r the \is-el. .\f|er \'t minutis the in-

ciiicration is interrupted, and. after cooling: off, the mass istlior-

ou;;lii\ stirred and ini\ed. afriiil: siilijeeted to a red heat until the

tt^C-l.r- I'.il.M .Iolllli:,l('\C\III Jlitrll,.! 1-IVMIIllls. l.;li;c7ls.

tt'li.-m (.nii;iR.l:-ii. isss. i-:t(M. ;iU. Di.icilli. iliT tiniiiliil. f;mc HIS.



KnMj,,,,. ha. Mil ,l,>ap,...,.r...l Tl„. a,l.|„ >nn .,1 ,!,. tiMrlv .„.„,.-
lHt.Mis,lv..,- fa.-,l„M,.-. ,|„. r,,,,,!,,,.,,,,,, of ,h,. .rapln,,. ] .unn^
Ihv pro.-,... nl ImnimK. .-aiv ,n,i>t l„. ,ak..|, tlial ll,,. mK.-,- ,1,,...
tH.I iiii'lt :,.-,,i|„.r\\i>ctli.' plal 1111^.11 v,.,M. I uoiiM l„. |,,M.

Mr. F. S. Ilv.l..* j:,v,.s 1,,^ virus n-ar.l,,,;: ,h,. ,.„„.lM,M,„n
ami lii.-iciii iiiciIkmI as follcws:

•lAilusiv,. .,r ,1,,. „„„•,• rial,.,,,,.,. in,ih,„|- l,v ,-,„„l,„.,„,n
:uHs,il,s.-,|„(.Mt «<-ifrlm,i: as. arl,.,„.li,,x„|,..,|„.,.l„„,„ I,,, ,,,,„,,,.,,
''"''•'' "^"l^"i-' •'>• l>lasl .„r Mn;l|!,., a,..! ,!,. „„..h„.l l,v Ium,,,,
;v.tl. ...„-,,. p.„ash. |„ 11,.. .„„.., h,.,l,.„.nMM,a.i.,„ is ,na,|.. I,v
l...<s.hr.„,di.,x,.lat,„„: in tl,.. .„ 1,,.,.. ,h.. jiTapl,,,.. ,. .,1,„„„.,| ..nii
"''-'"••' '" "" !""i'i<''l >''"' l!"tli nl' ,1,,-,. ,n,.,l,.„U l,.u.. ...1-
va.itM^'..^ .n ll,..|i-,-i,„pl„.i,y: l„,l l.,r ,nanula..tun„j; purp,:-..- ,),,
l>lM-t I. s,>p,.n.,>- r„r as,.,.,.|aim„^^ ,1„. n.fra.-P.rv p,-.,p,.n.s .,,,,1
suital.ilu V .,f ...nain ^Taphit.s f,„. M„.|all,irt;i,.al p„vp,,s..-.

'" "" ',.'h.,.l l.y l.las|.ail.,uai„...sl,.,„|.l 1,.. ,„a.|.. |,,r .>,.,.

•""' '•"iHlMn,.,| n„„M,uv ai,.| s,ilp|„in,iis ai„l ,„::::„,.• x,,l.„,l,.
'"^""'- '•"", (i .-, I„

1 O^van, „f ll„. puh..n/,..| s„l,.,a„... is

".ii:li...l n, a platiniiin ,.ni,.il,l,.. ul,i,.|, i, ,1,,,, ,,1„,,,,| ,„ ., ,,,,,„,.,|

p.-m.,>,....,v,.r,.,la,„iM,l,j..w,.,|„,an..ll,..a. f„r ,„„. ,„i„„... .,^,.,
a l.ni,s,.n lla.n,.. On ,.„.,lin,: t., a l„w n.l l„.a|. ,h,. ,.n„..l,l.. is

'""""•'tnnlv ,i„..„v,.r...| aii.l n,lat...l t„ „x„|iz,. a„v lra.-,.~ ..l ~„|
plMir ul„H,. ul„.M pn.s,.„,. Usually pass.-s .,fT u,.h slmh, i,,,,,.
:""i n.i„r .„ sulphur .li„xi,|,

. Sh.,ul,l sulphur l„. pn.s,.ni u, l-,,-,.,.,-

Ml.iounts, pr.„.,.,..l ,.au.i„u^ly, n.h..a.,„^ ;.,„l .„„l„:. ,n„n n„ uinr,.
fnm..s ,„• „.l,„.,ar.. n„.i..,.al,l... yU-vr l„.a,i„;, „„.!..r ,.„v..r ,. ,„„
^ulh,.,.nt t., .Inv,. ,„u sulphur fn..M pvril,.s, „M,iaii„n a. a |,,u
r...l h..ats,.,.n,s,sM.„nal, 'IV^ts hav,. sh„u„ thar s„..h p,,„.,„|u,.,.

Km.s,.„Mc,,r,lantn.sulls«iih„utappr..,.,al,h.„Ni,lal,.,n.,f
..,•, phi,,.

Haviu-r ..st„„at.-,l all uiatt.T v..la.il,. al a l.,u ,-...| h..at. th.. ....u.il,!,.
MH.l ..,v,.r an. iu,.lu,..,l a„.| sul.j....,,.,; ,„ ,, ,|i,.,,,, ,,„„i„u..us l,la,,
"'•'""•"

' ''^- '•'""pr..ss,.,| air. Th,. lamp >h.,uM !„. ,-,.,.„|.u,.,|
t<. H'vv a ..l.au l,lu,. fla.uo wirh„ut u,„„.,.,.-sarv ....i-,. aii.l ,!,.•
uraplut.. sl,.,ul,i 1„. ..,i,.n.,l ,„.,.as„,„allv «„h a m„ui pla.i,unu
win. t., ta..,l„a... .,x„la,i„„, Tl p,.,.a,„„, ,uav n.,|uin. fn.u,
""" '" ''''• '""i>>.a<-<'"nli„;: t, „a,un. .,|- ,|„. ^rnpUnr hut
usually II, ,t i,i,,n> than t\v,, an. I on<. half h,,urs.

"

'IV „ms, a,...u,al.. ,n,.,li,,.l f„r th,. ,|,.|,.,„iinati„„ .,f ,.arl,.„,
i.s the r„„il.us,„„i „, a ,-nnvu\ „f ..xyj:,.,,. This „„.,1„„1 ),;,. 1,,.,.,,

Miri.Ta! In.lii^lry fur l'«K), |,:ii;,. aso
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used liy the urilcr (ill ('iiii:ii|i;iii, AiniTiciiii iiiid HnlictiiiMii (ire,

and liM.s t'lVfii cxcflli'iit siitisfaclii)!,. 'I'lic priiiiduri' is as I'lilliiws:

1. HimIiicc the ci'apliilc to a line |Mi\vd(T -ii lliat it can pass

an S(l-ini'sli sic\f. 1 ri.n! ."> lo 1 1) >rrarn (if the pulvi ri/.<<! sul>-

stant'c is \vi-i<rlic<i into a ixircclain cniciliii'. wliirli is then plarrd in

a vcitiial posilidii, ciivcrcd and siiliji-ctcd t(i a low red Ileal fur

(iiic to two miniitcs omt a Uniiscii llainc Or (|r\ asainph- in an air

oven, ill uliicli a tciii|MTaIurc of \'){r i> iiiainiaini'd. Dctcrmini'

loss in wiMulit.

_'. Dctcnniiiatioii of i'arl".ii:- ( )nr K'ani of tlic ori^inaliv

imlvcri/.t'd sample i.~ placed in a i{ose porcelain cnicihle and the

whole wejtrhed. then >;iil)jeeted to a eontiniii I red lieal over a

Hiinsen Hanie; see ftji. ]:). a ctirreni \>f.'en :- supplied tiiroimli

wSmMMMmm^MMMS^^yMMM
Fie. i::

Mibt- ((, made ni lM-»*iieh <-la> and ;ii-.er!i^<i in ihe eo\f Mirnu^rh

HB *nieniiii: of 5 inilhi!ifi«-rs in ffi« ct-uire. Tlii^ nilM- is eoniii-<'te<l

itt(fe»-.'lly wilh a L'ashalder . jtnad in ord«^!>> c-oiitrni ttie llo<,\ of

Hin- Ht uasli liotlle '' I' .iiwrteii m Ihe mainw-i' illiistrrttc<l. wln>-h.

hv Tu,- niiml>erof ImlnHt.- n^\;-z Ti.rnusrh llw wjir+r, iiidieaies -he

VfiH»te\- of the ciirreiii. IJiini.:; ,^ii]|i>u-,iii»ii. cuiHifie the riirlB«p

of lite ^apliili repeiiiedl' liv .-timse wtt h a f^iiionn wire ( on-
tinne 'bg- heaiiii^^ « .-nK^tlile uii'ii tlie color :^-',,iiie- iiuh? jinr

wliicii ,r- i stitn that all a««^jhil.' i^ luimed. liK o|«~Tiii«n re-

<|uire- li!»<:, unw lo 'w<i n(»H-~ acc<.rdii*s' !.> the iiuture erf tV- srra-

Jihll.v T;H»*- »u^>i;!e . „-i,|,. .,,„| ,,,;(, •|"||,, j,^^ ,,, ,,,^^e^ ,.,..

Iireselit-: \'«iaff^^ • dtn<TtiMii«ni Wore Pifrlioi; mni ;f

carli'-iKit*'^^ 'T^^snii fc- ^. -i-iiT ^,U(i i-iM^trnftw. a^-HJ gs!'.



Ill Tl.liMfN \ I li)\ iiK II n. \ Mil. UK i.|[ 1 I'lli IM

i. I'l'liriniiiMlHiii 111' cmi-Ik 'lie ;ici.|

order 1,1 (IctcriMiiic tl

'•arl)i>Mal

ir <|iiaiilii . .i|" cjirl

:.i- HI >:r:i|i|iiir (>ri->: [i

I'. -iMial mii'IIiimIs ina\ I

I'lll <llci\ll| mlaint'il III a

M>l> ill lllc ,\fU

iiiiclcrniM^ wlu'i

iiiatKin uf the loss (if

Ili|ilny..|. „ur ,,f w||i,.|,

I an ac-nl is .ic

in- !•

M.'.l Tl.,

"'iirhl. wlurli 1

1

rcscuiiis of (

fniU-r,

i'iii|il.iyn| f.,r tills |iiir|„,s,., Tl
uliii'li is ,|i,,un 111 I'il:. U.

"• apiiaraliis cin-irn. i,.,| l,v (

iiu Is a i|i'scn|ili(iii

y iici-slcr, n iall\'

II' a|)|iara!us. i|

llll~is|s ,,(' tl

1' iilli-lrilltinli 111

ii-rc ;ia II- .1. /.'ami IS

•i^

r!-

.nH! ^

)

wmmmTMmm
I'll.'. M.

Snmn.iiMl,,,!,. u...k,if.|..„,,K„ n iiiav H,.,. a,r nd„ a,„l v,
'"""" ."' "; '"'"- "'"-''l>- '••'""v-,1 l„r ll„. ,,„r,H,s,. ni |,11„„, ,,„|
'"'Ptviiiu 1. /, , isa jrlass tul,...„|„,,a,l„„l,,.n,lsMii,U,„,„„|
water,,.,, i,„„ r a, ,l„. louvr e,„| . ; „ ,. k,.,„ ,„ ,|„. ,,,,i,„.,
|.os,„.,„ liv „„,,„s „: ,1„. innvralil.. ,.,„i ,. The ,.,„k , ,i,I,s,

'•l.«'a,r„^h,,a,„|sn,i,„M,lH.,„l„.,/
,„ ,l„.,.o,k. Th,-Ta,,h„..

:"•;'" '" 'l.'.-nM,|H,s,.,| is ,nu „„„ .1. „,,„,,. „ ,„,,,,,,, „, ,,_^, ^,^^^^^
"I'iM'ali-'l ,„ ,1,,. lij,..;,,,,! „„. sul-stanc.. shake,, ,owan|s ,|:,. -iTe"fthefh

,.. -is,i„w,ille.l„ea,K ,orhe,„,, „i,l, .l,lu,e|,|„„.

I
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iir liydriiililcirii' acid, willi lln- .-ud of a piiKilc, .ifi.r liaviun prc-

vioiisly iiioM'il the ciiik / ii|)\vari|s willioiit raising /), Tlif cork is

then aiiaiii liinicil dnwn. C is anaiii iiiscrlcd into .!, /< Minicwliat
tiinrr tliaii hall' tilled witli ((iMccMlraliMl sulphur c acid, and h cId.sciI

al the li.p. liy placing' c>\(T it a siuall piece o, caoutchouc I ilmi);

"ith a ithiss rod titled into || ther end. Alter weidhiiic the
apparatus, the dci |K>sitioii is effecteil hy o|)eiiiiic: It a little.

and thu» causitii; air to pass from C into .1. The carbonic aci.l

|>asses ihrduyh the lient tul>e // into the sulphuric acid, where it is

dried. It lea\es lie apparatus lhidiii;li </. When the decotii-

IM.silioti is elTe( ted. .1 is Keiilly li< ated.the stopjK'r Irom h rctnoved,
and the carlion dio\„h. still present .sucked out at «/. Tlic ap-
paratus ',\he;i coi.i is anain weisrhed and the dilTercnce Kelwecn
the two wei^'hiiiKs will !« that of the carlioii dioxide exix'lled.

Keduct the latter and the weij:hl of the volatile matter as
lietermineil iiiidir (1) from the toi.-d loss as ol.tained under (2),

anil the result is the ipianlity of carbon contained in the graphite
ill )M'r cent.

4. I'rcparaiion of 'ixyircn; .\ simple metlio<l for prepaniifr

o\yi;en consists in heatinj; iHitassium chlorate, ciuumonly called

chlorate of [hjIusIi (KCK).,). This salt loses ih,. whole Cf'.l IJ'

;

ot its weijiht I of its o\y;;en. leaxin^ pota.-siuin ehloricle:

1 KclOj I.' K('l »:!()_,

The tem|H>rature has to be raised much aboxe the mrltjrrr

Jtoiiit of I he salt to alnnit :{.•(()- before the evolution of the );as

begins; and aficr a certain time has elapsed, the fii.sed mass be-
comes ihiek. ouinjr to ihe formation of |i.' issiimi prrdilorate.
When more -lroiii;ly heati'd the perch!' irate al.so <lecompov> into
IM)lassiuin chloride and o\>-j;-en

In order to obt.ain the evolution of oxyijeii at a lower teiii-

I>erature. a small (|uanlity of maiiu'anese dioxide is trcneriUy
mixed with the pondered clilor.ate; the t;as is libeiated iheu at
2IMr C. before the s;di fuses, and thus the |)re|viratioii of the ^'as

is irreatl\ t'aciliialed. The manirai.e-- diov'de is found mixed
with the potassium chloride in the re>; lui' wholly unaltered. The
apparatus most commonlv used lor tiie preparation of ox\j:en is

illustrated in I'i;;. 1."). The misture <if potassium cidorate dioxide
is heated in a thick copper ves-el .1. provided with a wnle tube
connected with the wash bottle />'. eontaininj; caustic sixla. for
the purpoM- of absorbing traces of i-hlorine L'as. which are >;eui-ralK
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l:w MONOdUAIMI ON GKAI'IIITK

Dr. .1. T. l)(inal<l, i>f Montreal, rccoinmcnds the followitii;

mctliDil wliicli, as a ircncral rule, sivcs very i(uick ami acciinito

rcsult>; Treat J '^vdui of ore in a platiimin crueiijle with o c.e.

liyclnilluoric acid and 2 cc. sulphuric acid
;

place crucilile on hot

plati' and evaporate -ulphuric acid. This treatment is re|)eated

on low firade ores (conlainiii!: niurh f;anf;ue); the residue in the

crucilile is transferred by means of hot water to a lieaker atn". then

treated with a little "a(iua re^ia." which latter dissolves the sul-

phides, iroi alkaline earths, etc. The residue fro'u this treatment

i> transferred lo counterpoised filters and well washed with hot

water until free from acid. The filters and contents are then dried

in the air oven at 10.")° (". and weij;he<l.

DKTKUMINATION' Of (AltlluS liV FfSIOV,

In the fusion method, the mineral matter is removed by the

action of the molten alkali, whik- the nrai)liite remains purified and

tmdiss'l\ed. The -amfile should be finely pulverized unless the

j:rai)hite consists of thinly laminated particles, which can be easily

IX'iictrated bv t'., molten alkali. Many samples, however, resist

reduction to powiler beyond a certain point, andtlieuse of a blast,

with free access of air, beconu-s almost imiHTative f(;r an accurate

determination. The same holds true with certain samples to be

test(d in the form and size as milled by the manufacturer.

Loewe* determines the carbon by fusing the jiraphite with

soda potash carbonate, washinfj the mass with water, boilinji the

resi<lue with caustic soda and wasliiuf.' the same with hydrochloric

acid. The remaining: substance is collected on a filter, dried at

1()(P ('.. and the jiuritied frraphite weiirlu'd. Hy the fusion of the

alkali carbonate and boiling of the fuse<l :.iass with water, the

silica is supposed to jjo into solution. The hydrochloric acid dis-

solves the liberated metal oxides, but the method cannot give

accurate results, iiecause one is never sure whet Iter the final residue

is really jiure carbon.

Of the methods proposed for rapicl determination of carbon in

jrrapliite, that of (iiiitlt niay be described, (iinti uses a stout

tube of refi'actory filass 1(1 to 12 centim(*t(>rs lonp and about 1 centi-

n.eter wide, >eale(l at one end and blown out to a small sized bulb.

lie briiifrs into this tube ().().") to 0.1 ^ram of the graphite, drieil at

1")0° to 1N0°, and added to tliis 1.5 to S grams of pure |)ulverized

* I)im;l<Ts P..lvt. J.mniii!, I:l7-U.'j.

t ll>i<l.
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lead oxide, prcviou^^ly ijinitcd. The wliol,. is tlifii wiMKJird and
the lead oxide with the Rraphite tlioroufihly mixed l.v means of a
mixinK wire: that pan of the tiil.e. in which tlie eharj;.' has been
liiar.d. is tiien heated at first over .' liunsen burner, ami tinally
witli a l)low pipe himp. until tlie eontt iits are eomi)letelv fu.sed and
froth is no ions:er noticeable. .\ccordinK to (lintl this o|H'ratii>n is

cr)mpleted in ten minutes. The whole is tluMi allowed to co.,|. and
Ironi the loss in weight, which represents the carbon dioxide, calcu-
late the carbon. Of course. the results obtained by this method
are serviceable only whin th<- graphite contains neither water
chemically conibini'd or capable of expulsion at 150° to l.S()° ('.,

nor carbonates, and when .all the carbon is oxidized by fusion with
the lead oxide.

(!. ('. WittMein* ccommen Is also the well known method
ot Herthicr. u.sed feu the (h'termination of the pyronietric value of
a sub.stance. One firam of finely powdered srajihite is nii.xed with
2"> srams of pulverized oxide of h^ad, the charge is placed in an
unjrlazed i>orcelain crucible and then covered with 2,j prams of
oxide of lead: the whole is heated in a h.w coal Hre. The amount
of carbon can be di'termined from the ([uantity of reduced lead.
Thirty-four parts <,f the latter correspond to 1 jiart of carbon accord
inj; to the eciuation:

2I'b04-('-X-0.-f2IM).

The metl-.od is (|uite satisfactory if the graphite under investi-
jration is frei from metal sulphides, such as pyrites.

Another method is based on the comjiari.son of the reducins
power of graphite with the reducing power of pure carbon.

f

Hence, this method is not adapted for ores nmtaining sulphides,
arsenides or antimonides. unless the ore is sui)ject to a preliminary
"sweat " or "dead " roa.st before treatment.

flreat care nmst be exercis(>(l that the roasting is complete.
The oxides of iron and mangane.s( will also interfere, in which case
the oxidizing power of the ore should be carefully determined and
correction made for same in final a.s.say.

To obtain the standard reducing power of pure carbon, take
1 gram pow.lcred wood chare vl. -15 grams lead oxide (litharge),
:M) grams .sodium bicarbonate, o grams borax glass. .Mix thor-
ougiily, place 20 grams in ( ru( ible. : ul salt, cover and fu.se in wing

Iliiil.. .'Ifi, t.'i, iilso FrpseiiiHs,
t .Mines and Minerals, 1S9S, page 1>0:.'.

Hm
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or iiiiilil<' funiai'i'. After cinniili'if fu-icin. |iinir in iiiohl, rcxil mid

I'Icar rcsiihiii}.' lead Inn I mi iif all aillicriii^: slaj:. Wcifili hut ton ainl

make ciirrcctiiin lor ash and liyfrnisrniiii' iiinisiiiri' iii cliarcnal.

vhicli is usually I'nnii '_' t" ."> per ci'iit. It is well ti> run duplicates

im tlic aliDvc and strike an aveiatje.

Mavitij: estalilislied tile ciiareiial standard, priieeed with the

firaphite. Take 1 fir;'!" pulverized (ire, 4.") grains lead oxide. )ill

grains so(hi. ."> jiranis borax silass, and if liases, sueli as iron, etc..

ill <ire. aliout 1.") firains silica. .Mix. placi' in crncilile. add salt,

cover, fuse and \veit;h resiiltinj; lead Initton, which will j;ive re-

i|uired |)ercentaj:e of pure f;raphite in ore.

This method is iiuick at d easy compared with wet determina-

tions. It has only heen used on claye\ ores. Inn it seems that if

carefully manipulated, r.-iiits could he ohtaiiied on more complex

ores, which would lie sullicieiitly accurate for commercial purposes.

1', S. Hyde* recommends the following method hy fusion:—
" I'se a larjre silver cr\icilile of ahout 120 irrams weifrht . From

:i.") to 40 <;rams (',!', caustic potash (free from carhoiiate) are melted

in the crueihie over a very low Bini.sen flame, and fusion main-

taineil at a temperature helow an incipiiMil red heat, just enoui;h

heat to prochice a clear li(Hiid nwlt. From 0,.") to 1,0 jirani of the

[Hiwdered firaphite is carefully introduced on lop of the melt (the

llanie heins: temporarily removed): the crueihie is then covered,

the tianie replaced, and the contents allowed to simmer i|uietly.

with (K'casional rotation, for lialf an hour, increasin,;; the tem-

|)erature does not ini])rove iiuiltirs and may cause loss. The m(>lt.

after coolmsr, is dissolved in a! 'Ut 'J.")0 e.c. hot distilled w:iter. and

filtered hy suction on a wei^hiil filler (preferahly Schleicher and

SchuH's .No. .")90. 11 cm.), which ha- previously heeii treated with

1 :10 caustic jiotash, and then with 1 :4 hot dilute hydrochloric acid.

This washinjr with alkali and acid is esseiit iai. and is preparatory to

the siihseciuent tiltration with the same chemicals, {"or example.

<ine filter taken directly from the pack:i^e weighed O.Sl2;> ,s;rain.

and after treatment 0,701:? jiram. a loss of 0.0210 irram. eipiiva-

leiit to 4 per cent, on 0..") frram firaphite taken for assav. .\fter

collectiiif; anil un-liin.i: the firaphite on the filter, tli oxide is

dissolved with lioi 1:4 hydrochloric acid, and ma\ 'H- (lelermiiie(l

separately in the acid solution. 'I'he filler, contaiiiiu'r the puri-

fie<l }:ra))hite. is thoroufihly washed with liot water and dried in the

air hath at 70° ('.

* .Mill. Itul.. VMm. iviL'c :iM.

'-m>^s^''i^i vs^':? ^.Ml.
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•Tlic results with ilic l)l:ist iir.' rcinarkiihly cciiconiiiiil. (Inc.
iKi (loul.t, ill M larnc iiicasiiiv I., lli,. fart iliat ll„> (ii«Ti.tioii is pcr-
Unuu'd ill a siiiL'l,' piece of appanit us : wlicreas. Ii, tlic fusion
inethn.l, there is ijic liaKility of l.,s-. throUKh li-iitiicss a.i.i oxidation
of partii'ics. from overllow from the siilwMpieiii treatment in casser-
ole and on suction filler, aixi evi'ii from the eharrinj; of weijihed
filler if dri.'d alH.vc 71)° ('. Filter |)aper which has been waslie.l
alternately with acid and alkaline solutions of moderate streiifith
heeomes exceptionally lender, and will hardly wilhstanil prolong,..!
heatiii): I.eyond 7(^ ('. Ashr'stos fibre would reijuire similar tival-
iiieiit before Use. and .'ven a Co.ich tiller is not so convenient or
simple as -ood paper. sii,,p,,rted with a washed linen cone, for ob-
tainiii}: >rraphite by dir....t weifrhl. Fiirtliermore. it is not always
possible to jiidtre ulicn lli.' action of the molten alkali is complete.
Tor instance, with the Hake product ]r (Table L':!. p. 14:{,. the
purified firaphil.' obtained by fusion showed only !tS.l>(J'

; j;niphile
from the blast, and the presence of ash was very evident to'the eye,
indicalini: that ih.. molten alkali had not ..ntirely penetrated ih,^

original substance, .\nother sample (part of 'A.' consist iuf: of
fine powder) j:ave after treatment by fusion a product llil.lL";

pure by blast, the ash beinir visible. These facts, liow.'ver. hardlv
account for the \„\uv results by fusion, which mav be due to
inei-lianical losses and possibly to partial oxidation.' One of the
lowest results was obtained when the sample was weifjhed in the
silver crncibl,. liiM. and the caustic p,,tasli allowed to melt down on
top. That the power of penctratii f molten caustic is somewhat
delMMideiit on its nature and temperature of fusion .seems to be
indicated by the followirifr experiments, in which CI', cau-ic soda
was snbstiluled for caustic potash. 'Ihiis the flaky piodurt -H,'
assayiufr ,S7'-; i;raplii;( bv caiistie poi.ish fusion, ^^ave S4. ;»•_-'

; with
(auslic .-od.-i. Hepeatiiin; this experiment on the -ame materi.il
,irave S4.1>()'; with caustic soda. As with the ctiustic potash
fusions, the temiMTature was just sullicient to maintain a licpii.l

melt, and extra prei'antion- U( .. taken to avoid mechanical loss.
The product thus obtained by caustic soda was i)(».(i4'

; pure bv
blast, the ash bein}: slight ly visibli'.

"A .separ.-.le lot of similar material assayim; S7..")4' ; by blast
was th( II siibjecled to fusion with caustic .soda at an incipient red
heat, with the result that only 7.V()(I' ; uraphite was obtainc<l. tiie
los- bcin:: evidently due to oxi.lation in contact with red hot alkali
The puritie.l pnulucl yielded (10.7 1', blast, the a-h beim; .sli-htlv

I
i

I
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vi-ililc. 'I'lif infcicncc is llial CMll-lir |iii|:i>li i;i\c^ hii;!!!'!' rcsillN

than cMiislir Mi(|a. lull llic lallri' viclil-- a ;>i(iilui-| nf nrralcr |)iiril>\

Notw itli-iaiidiiif; llir lcllilc-nc> 111 lou lr-.u||~. |l|i' fll,-.lnll

iii''lhnil i> iirii' of iicali. -.-. and iiiav li- iMn|iliiycil ulicii llir -alii|il('

(iiiiiaiii~ inalrnal l'ii>ililr al llic Iciuprrat iiri' (if llic lila-l. or ulicn

iarililir^ Inr a riinliii'.iuii^ Ma-l aif lacU l!r II iili\ iaii

liniiininaiN ilcliTiiiiiial imis Inr inni-iiiir nr ciihrr snlaliic mailer.

Aliiiiiiiia. liliir, ami liiai;iir~ia lria\ lie ilclrriaiiicd ni llir alkaline

'ale, ami inm ;ii llie acid ua-l iiiL'- Iriiin I le iLlaphlle lr>liiue

lor >ul|i|iiir. a >e|iarale deleiiniiial ion i- pn-teralile. eillier liv

I leal in;; u il li ai|iia leL'ia or 'hy a l'n>io!i « illi an oxidi/ilisr a^'enl.

" ll Mia\- lie well lo note ilia I silver cnicilile- alter raii-lie alkali

I'u-ioii are mole easily eleaned than |.laliiiiim cniialiles. uhieh lia\('

lieen coaled with fir-i d particles oi' i-m, and mineral mailer, ( »n

't iher hand, -il\er is siiscepi ilile to sulphur ami i:raplule i- iioi

.||\\,1\ - flie I'lolil ihi- element ,

"111 coiumereial lraii-,icl ions, i; uould lie prel'eralile to speialv

eiiher the lilasi or ilie iu~ioii iiieiliod tor uvneral -iinplicily . con-

\ enieiice and I'ompari-on ..

•On Unl of (he tl l;d"lie\- to low IC-ult- ll\- fu-loll, the fol-

low illLJ as-ays on I wo inilhd product- ale sulimiiieil for com-
parison.

niri i;MI\ \llii\ 111 sii.ii ic Mill. \i.l MINI M, IKiiV. i;rr.

To deiermine the individual mineral coii-iii ueni- so far a- the

silicic acid, aluminum, iron, etc, are conci'rned, the ash oliiained

liy the comliu-iiiin minhod may he employed, ami Ireateil accord-

in;, to the method for the determination of sihca, or the tiraphite

Itself may lie ilceompo-ed liV some oilier liethod, Wittslein*

recommends for this purpose the followinii iiielhoi;;

Miv alioiii 1 :;raiu of the linely powdered uraphite with alioiit

o Kiaiiis siidium |iiit:(~-ium ctirlionale in a platinum criKahle, jilace

upon the -iirface of ilie iiii\tr.re aluiul 1 jiram pota--iuin liy<lro\iil(>

and slouly heat In rediies.-. From time to time break the crust

formed during the fii~iiin with a stout plarmiim wire, .\fier half

an hour fusion, allow to cool, maderate the mas- with water. Ileal

for fifteen minutes to lioilinj:. filler and \vash the residue, 'I'reat

the <'onteiits of the filter together with the lilter ash with hydro-
chloric acid <if s|)ec. irr. 1.12, and after dii-'eslinii for half an hour.

Zcilsclir. f. allalvl. Cliclnic Xl\ ,

.-ji).-)
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A>V\ UMtiT. lilliT nil I'nun Ihc- iii-nluM,. v, ..iililc nf r;i|-li(i|i, iiiillc llic

livilrnililoric :ii-iil Miliili.iii >« iil,ii,iiH-,| uilli lli.' ;ilk:ilni.' Ii.|iii<l lii-l

olitMiiiiil, Mrid Milil li\ilrciclili)rir :i(ii|

ilrviir- <iii :i ual. r l,,-iili. -r|.iir:ili' llic -ilicic mcIiI :iimI ii ilic li\,|r

I hi ri cxaiHirati' Ic

llinn (I lillralc (IftiTMiiiic ihc lia>r-. In (inlcr t i> make irilalli

itaiii- nil iiiiiirfal c-cin-i it iiciil^, it i~
1 hal 1 iir cai'li'Mi liilcTiMl (itf cdi

l"iriil. Il I- .'I Mil ail\aiilai;i' In uciL'li tlii< carlinii. a- it ijurv not

i-i-|in-riil till' cii:iri' i|Uaiilil\ of carlinn |.ir«c'iil , Iml oiil\- ahniil

l'nur--lifili~.

'ita«->.*iL^'^-.
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STATISTIC OF PRODUCTION, EXPORTS. IMPORTS
AND PRICES.

In onl.T In ,.„:.l.lr ,. l„.t„.r ,tu,ly .,f l •cminic r,„„ii, j,.,,, ,,f
111.' >:ra|.l„tr MHlusirv, ;.ll mv^IImM.. s,.,,i„i,> ra-Mnlin^ ,|„. ,.,„,I,h-
"nn mikI ,A,M,r.s nf ,|„. ,|„T,.,v„. ,-,„„ih..s. m,hI ..oMsun,,,ti„„ .,{

urai.lnlp l,v the .litTciviil l-raiicli.- ,.f iimiiufacturc. I.^v.. Lr,.,, n.i,,-
Pil''l ill this rhapt.T. Tl.rs.. statisiirs hav I.,,,, ,<\nuUu;\ palllv
l-y 'lir.Tl applicatin,, tn It,,, various unvvnin...Mts, partiv |-i,,rn tl,,.

••Min.Tal In.lustry • a.„l partly fn.n, nth.-r auth,.,,!!,. Muinvs
It must. Im.vvcv.t, 1«. uihIitsKmmI ili,.,t ihc li-un- ,.f i|„. cniiMirup
tl"M l.y t|„. various .,,,,1,. I,ra>,rl,rs lark .ou.plct, .„,--, o„,„„ ,„ ,|„.
illtT.'rcMl i.H.tho.ls of computalioM ..inplov.Ml l,v ll„. statiMirians
of tl,.. s,.v,.ral rountr„.s. \,.arly all of thr li^nir.s rrciv..,! in.l,,,!,.
forinsianr,., p,.,„.ils ,m;„|,, .,f ,,,i„rs an,! ih.im'IIs ma,!., of u'raphit.. m
OIK- fiKur..; also criirihl, s maclc of (jr.. ..lav ,,r of -raphi.,. aii.l rlav
i'M.I III the ti;;„ivs piVs,.Mtc,i alloxvanrrs |,mv,. h,.,.,, ina.l,. for .l^nVr-
riiccs.

I A.\M>\.

Th.. followiiiK sfatiMics of production. ..xp.,ns ami imports an.
'"l"l'll...| hy til,. (Jrolou,,.;,! Survcv. I. ,„u-I \,v statcl hovvrvrr
that no ,litT,.r,.u..,. has l„.on ma,l.. I,y thr statistiriai. l,(.t \v..<.n ainor-
Plious ami rrystallin.. >:raphit... so that the hjrun.s pr-smtr,! in-
rlu(l(. both varicii(.s.

lAHi.i: .').

WNfM. I'FIOIH (TloV.

<a.,,„lar V,.ar Tons of V.l„... <•,!,. ^ V..ar Tons.,,' Va,„.,
-iiimiDs,

.MKMlMis.

\^^' :il«' -'.KIM IVHl T"(
.'"

E'- » 'M r •''" --
IS.'-- - "1 "™ s ss;
'
" ' --'.' l!«" 7-N .:i71.-.
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* i;x|Mirts.
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nr *4,:ttl |n'r lull. Ill ltN);{. The a.craui' price (kt Imi i-< !<till very
Imw. anil !< iliif to tlu' (liMirtjia ihihIiicIioh wlurli i« mM far U-lnw
tlir pi. ( ri'iTivnl for crapluti' ihal i« iisc(| fur llic iiiaiiv piir|Mi^(«

iiiuriifr,i»<i| ulH>\r.

•lliiwiMH lalilc -lidu- ilir aiiii'ial pniiiiictKin nf j;rapliilcTil,
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The annual iiniMirtation i.f ^'lapllil( inln the rnitcd Stall's

I'acli year far cxcccd-i llic (loincstic prnilni't ion ami aiiKiiinliMl in

liMM III 12.<)74 tuns valued at !t!t:i.-).,-,sl. This is the lowest jni-

IKirlation in i|uantity since l.SOT. and. with the e\repti(ni of i<M)I.

llie lowest in value

diiclion of t'rapliile

|S«),S, Nince the statl>tic> :if ll

the I'nited Stat

le pro-

were first iMilli cted.

there has lieen no year in whi<'li the value of the iiii|Kirts has
itly eNceeded the v.ilue of the domestic |)roduction. In

not

foil ownifi lalile are triven the ipianlil\- and value of the uraphili

iinporled into the I'niled States from ISIj? to IftOt, inclusivi

':,J^i«.i«^'i-'-,*&'i*^:..,
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of ricilniiiiit mIoii}; tlic (';iti," .\lp>. 'riic prddiictinti lia.^ Ih'cm

steadily iiicfcasiiii; froin J.Al'i iis of a value of SO. .")!):> in 1,S!)2

to lll.ol:! tons of a value of .S,")."). til ill in l!Mlt. The liulk of the

material iiroiineed is of the ainor|ihons \anel\'.
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j;i;i|>liilc for 1(1(11 was nr;iil>- 77.100 tons vaiucil at nearly t'7V"i.OOO.

Ceylon t'urnislied !'!»'
, (if ijiis (luaiitity anil SO', of llii> value,

and India eonli-iliuted :!','. The ti;;iires ipf export and value lor

11102 are as follows: -

2.").lSit tons of dresseilore \alued at 10..")lt).;5t)() rupees.*

E.vjii>rt Triuif.

Aecordin}: to Mr. .\. M. l"ermison.+ nra|)hite is mentioned

ill the Sinf:h;ili'si' letters of the foi'ileeiith century and in Dutch
(ioverninent records of l(i7.'). British ri'cords for ls:{l i;ive

tiiiures of export wiiich must have commenced hetween 1S20

and 1S;{0. hut it was not ot importance tuitii ls:U when it amounted
to 12it tons valued at 12,0.")4 rupees. In lSti!» the outjiut reached

Il.iiOt) tons valued at SSi».02O ru])ecs; in IS<M». :{1,7(11 tons valued

at 22.2.").").400 rupees: and in l!t()2 it was 2.'). ISO tons valued at

IO,.")0(i.:iO(> rupees. Details of the output for each year from
ls:54 to 1002 are iriveii in the table below. Of the total amount.
0(H' ; is exported from Colombo, and the remainiiu: :U' ,' from
• ialle.

T.VMI.i: :«.

oCTl'l T AMI VAl.CK OF I.HAPHITK l\ ( K.VIDN FliOM \K\A To 1!H)J.

Vc:i rs. '.jiMMity. Viihic.

I s:i I

1 s:i.-.

1 Vili

I^:i7

I s:i.>

1 s;i!i

IM!
IMJ
lN4:t

IM)
I
s !.">

IMil
1M7
Ists

I s I'.t

IS.'.U

lv"il

IS.-).'

Is.Vi

1 s.-| I

1 s.-).-.

1 s.-,li

IS.-,7

1S.>S

('\M>. (irs. ll.>

IJiS.! II

4. !).>.'
."i II

1lM;44 II .-)

:i,7iHi II

I.I 111 1 1."

4i:f 1 IS

HM II

-MIOJ _' 7
7.'.'s.') •t

.M>77 .<, L'll

'.'.'.M 1 :i .'1

l!I.J4.-) II 1.-)

.'.>,(l.ii; :t i

!t,-'4s ;> II

|^7^7 II II

:t.:v.'il
)

-11

j:i,(iJI I li

Kupi

j:i,sii.-, 1

i:miii I

lii..^>77

17.4.-,1 J

c. I I'll :i

l.i.:{si) .'

:i:i.|ii7 II

m, I.IJ :t I.'

(•t>.

(Ml

.Ml

.VI

(Ml

(HI

(HI

(Ml

(III

M)
(Ml

)(l

(HI

.id

•(HI

(HI

;is,t.«l (Ml

.).'..).) I (Ml

L'(i..>S| III!

411. .)7-' IHI

lLMI.-i4

li.dsj

H.llliH

4.-.".W

I ..C'.l

4',HI

1 .J2.')

•.M)S4

lL'..il7

.V.'.'is

IJ.lMli

J4..-iI!l

.!ll..«il

lll,.-i.s.f

7.llli'_'

:f.:i(i-'

.111

HU.IiiJ

1 1, lis

.«,:i.sii iHi

s:(.s.-)i) iMi

:t:i.s4l .VI

+ i;.,

nip. I- 1.1 :i4.i'i,-.nt-.

,-. IIMIII. V,,l. I\. pan

?Mi^1- ^Mm^t
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TAMI.K :w. CiHliriiir,!.

<)l Tl'l T ANf) VM.l K (,F (iFUPHlTK IS CKVI.ON FJtOM ]SM Ti , , ,1.'.

^'''^'^- (iuaiitity. Valu...

is' f'*^"'
I -:i lilMiW .^»

s^ )-'^ ^ 1 liM.:tll ;;(,

si i* < • l.-.I,-'<i.i IK)

1S7II
—.'•'•. ^ VSitli.'O INI

i,s7-. ::?•,-.; ' ' 'i-'(i,!i.-.;{ .-,1)

«n J!' ;• -' -( us.:j.i,i ,u

^74 '•*"'•••• " 17 l.47!l.:t!».-> ^|

trt f"'"^ I « 1.44().l.Jli NT

S- ''V*''! I -' I.I7:M11.' (14

s-i ""'•- 1 -'I !ti;7!LM :7

iwyi
-u>...is J .) L>.ii,-)7,:t,s.-> M

sv -;•!"•""" " I" -'..V.-MMII i'

I'sii ^;:<;-i:i!! '
>;

^'m,.m:, .

\^^' um.mt J >:) 10.1(11,- „

1VUI
-f.'-.-ii. J i.t :i. !•_'.). 77fi lii

S92 r-^,'!' •; '^ '.'"'^.•'" ^t

,sn v: , ; ' -" I.:)"!!.'!!.!* L's

s," Ilr'."^ -i I'iJ .>J!.l....ili 7J

Isii ::;;•!•;'; •; fi
^^-i^^oi m

IKtu: :-'' ' "' J.4.)0.ti..7 !l.{

K9^ :L",',"; ' '< ^i.oim.Mji lij

1900 V>7^m > :'
-'-'.;". K.ll 77

loill
.<.i .l,<l<l .f (, !I.70J.4!I.-| flit

1904 * "j-. ~ V'.''!''^'
-

'^"'"'
.;

n,3<i0.029 2 ~^l^j 147.7<i0;077 9o"

y..an. fr„„, ,,„. ,,,,„. u.^uiif .h;^..yl:,,M;;,^';;^ ,,:,;,
''''^,

':;:,';;r'li;';if

"",,
is4i/^;1s--''''^''''''''":r

''" '-'"''''''^ '''•>•"- -^

S17- nu froI^J.
.

.111.1 fr,MM l.s,.) |„ is,S.i. mHu.sivo. Ii,rns,..s to .lit I,,,- n|,i„,l,ao. (-...I 10

Ml UlC
( .1>(' ol Ihl' WcstlTIl proviTicc. ^

* I'rom the H..y;il C.ldnial IiLstiliitc. I.nii,l(,n.

fi'-^^^W
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The l\irci;;ii ciiuiitrics t(i which graphite was exported (hiriii;;

the years ISS.") ami 1!M)2 are sliowii in the tal)h' Iwlciw; the hir^re

iTicrease in the aiiiomits sent to the I'liited States, (ieriiiaiiy and

Heiuiuni will he niite(l.

TAMI.i: .(4.

KXIMlllTS OF lillAI'HITF. IV VKMts 1 ^^.") AM> I'.IOJ,

Dintiiiatiiin. 1M«5 1902

Cwts. Cwts.

Ciri'Mt Hritaiii

Iiiili'd States. .

( itTinaiiy

Itrl'jilllll

l-'i:iin (•

Australia
ilnllaril

Japan
Russia
Iiiilia .

Swcilcii. ...

'i lirk('\- in Asia . . .

Italy
New Zeataixl . .

Straits Settleiueiits.

Austria

tM(i,<N)l i:r.,47i

")t,.Sill JT.'.Jl'.t

I.KMI ils,t4o

4(KI '!l,-)t1<i

1 ,j:c I .s-.'7

1.1711 1 . 1'.»7

1,1.">7

I.KM)

1 .074
8()(i 7.i!t

473
1U3
82
24

1

1>'.'(>

i!M>.;«t",) .50.-5.77.S

1\I>IA.

The iinxhictidii of firaphite in India since the year 1S05 ha.s

been as follows*:—

TAHLI-: a.-..

Year. Tuns.

18*5 .

1S96 .

1S97
1S9S
1S99

.

1 ,.")!t7

.SOI'.

'.t:t

KM
Xi2

I'.KM)

lllOl

1(10:.'

l!H):i

1 .Sill

-'.727

4,SN-J

;j,iiiN

Fi'tni tlie h(.yal Ceienial Institute. Londoi

ii3!iiL<^-. ^i.di^-,--L:^
''gw!'p;^;^gfP
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Tin: woui.d's i-iiodi ition ok (;mi'inTK.

IJO

The worlil's prixliictio'i of jirapliitc for tlic year IT'):} will Ix

si'i'ii from tlic followiii); lahlc:

—

TAUI.i: :«,.

t'oiiiitrv. Mftric Tolls. I)(ill:ir.'<.

AiHiria
<'i'Vlnll. ..

Italy

liiiv.irin.

liuliu. . .

InilccI Stall'

Mexico . , .

Canada.
Japan . . .

Swcdrn , . .

L".t,.',<M)

J4, !(!.>

7.!t-M»

:t,7-'(l

:<.iu,s

2,o."i:t

I
.!•>-'

T.'.s

114
25

T.'i.N").")

.{(i.i.yti (HI

:!..'is:f.i;iii iiii

i:>.i ti iMi

:(.',.'ss IK)

:<I).(KKI IHI

J.'."i..Mt (Ml

I'.I.V.'d (HI

Xi.7V< (Ml

ll.4(M) (HI

2,.')<H» (K)

4.:u:<.(>()t (X)

(o.ssr.\i!-rio\ OK oiiAi'iirn; nv Tin: \.vnnns hhwchks of

MAM KAITrUi:.

In ihc fdUowini; talilc the i'sti!iiiitc(l iirnportioiiMtc aiiiimiits

of jrrapliilc Used for ililTiMciit iiiirpo.^cs arc fiivcii :—
T.\MI.K ;i7.

Manufactiircs
| i>,,r I'l.nt.

Rrfractiiry articli y as cniriMcs, stoppers, nozzles, etr
|

'AS
Stove polish

; IjK
I.iilirieatiii« irraphile Id
Fouii(irA' faeinjrs v^

(lra|>liite(;reases. ' .;

IVneill.ad '..'.'.'.'.'.'.'.'.'.'.'.'.'.]'.]'
4

( Irajihite paekinc '
i

.^

( lra|iliite paint
| jj

Kle<'troty|)ini;and inisei'llaneoiis [\ \

10(1

Ahotit 55 per cent, of the cry.-tallinc ^'rapliitc is used for the
maimfactiire of crucibles, retorts, ami other refractory apparatus;
in Murope several lar>re steel works use to some extent the amor-
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jilions variety for this pMrpnsc. Alimit l.'(' ; of ilic tnial |ir<i(liu--

lirni is absiirhcil l)y stove |)olisli : al)oiit 10',' l)y foundry faciiiji'*.

ai;ii •")'
, liy graphite paints he l)ulk of tlie urapliit used for this

purpose lieihj; of the aiiiorplM.us variety), and aliout 1")' ,' hy the

tnanufaeture of peneiis. eleetrotyjiin);. steel packing, and eleetrical

siijiphi's. In the I'nited Slates and ('aiia<la. with the exeeption

of the (loorjiia amorphous graphite, which is useil in eolorintf

fertilizers, the ';>ilk of the amorphous firaphite mined is employed

ill tile manuiaetiire of paint and for foundry faeinjis.

On account of ttie (ireat variety of f;rades prodiiceil in the

firapiiite mines and mills, it i> next to im|)ossil)le to j:eneralize

on the subject of |)riees. In every country the rec|uirements of

the traile demand specitic articles and a comparison of the various

(lualities for the ])uri)ose of arriving at averafie values would lie a

task of ^rcat ditlieiilty. 'Ihese prices could he of no service to

those re(|uirinf; to purchase or necdiiif; tor service a s|M'cially

prepared Krajthite, and in tiiis case the con.suiuer will have to

apply direct to the fi^'iphite producer. However, an endeavour

has been made to ilive. in the followiuf:. a list of averaj;'' prices

tteiierally jiaiil for );rad"s mostly in demand:—

CANADA AND INITKD STATKS.

(ira)>hite for refract<iry articles as cnicihles. st(i])|)<'rs. nozzles,

etc., f o.ii. works: from .") to !• ccii's per pound.

(Iraphitc for foundry faciiifts, from IJ to 4 cents per pouiul.

(iraphite for paints, from 1 to 2\ cents i^er pound.

(iraphitc for luhricatiiif;. t'roin (i to It) cents per jiound.

Criphite for |)encils. inun 4 cents per pound.

Il luliricatint; stocks are |)ut up in individic nackafies of

small weight, as h\ji\\ as l(i <(Mits |«'r jxnmd may be -ibiaiiied.

lUNVItlA VNI) IIOIIKMIA.

The following prices have been obtained from dealers in

Nuremberg: and X'ienna for both the I'assau and the Bohemian

(lualities:

-w mm^s£?^;im&m^m^:r-mv:j^^
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(irapliitc for tiic iM;iniif;i(lui<' i.f iriiciMcs. roiuaiiiiM.i;

"l'<'arl .04 10 iiiark>* |HT lODkil.is.

(irapliit.' fcir the iiiaiiiifacliirc i,f |H'ncils, with M' , <ailHiii,
iinicli iisfd hy iHMicil inaiiiifiicturcrs in Nun iiihcifj, i;, 7:, marks
per lIM) kilos,

Crapliitf. lis,.,! priiiripally I'cr sli.vc polish, will, 7_"
, cailion

1(» _'() mark- per 1(H) kilos.

(Iraplulc used for stove polish and paints, with ."iL" ; carl.on
!).4()!iiurk> |K'r KM) kilos.

' i:vi,i).N.

For ((.tnnicrcial pnrposcs the ^'rapliitc is uradcd,

1 larjic lumps.

L'-onlinary lumps.

3— cliips.

4— dust.

')—^flxili;; dust.

The raujics of size and prici' may he fathered from the follnw-
iiif; recent ((notations:—

I.:ir<:<'liiiii|is

< 'nlinary liiinps .

(
'flips. ,

Dust
Fljiiicdii.st

Per Ton.

$
T.'i I',»l)t

ti.'l I ltd

.")( I
•-•.".

IT) - 70
11'-^ - 4(1

Hepardinfi the Ceylon (|uaii there is a call fm- num- uniform
standardization. The finest pi .i.ajto, .soft, lustrous and Kreasv,
often found in flaky and eireular form, is termed " X " and " \,H.

"

Lower f:rades,owinK to the hard, hrittl. . dull and slonv forms'are
indieated hy various h'tteriiiKS. The ])(>()rest of all. ,,ften eon-
tainiiift 25 per cent, of clayey matter, is called "hora." Dust
and flyiuK dust contain a considerable perceiitafie of sand and
"'I'l'i' impurities. The variation in the .pialities of the mineral

* ( liic Mrirk appriix. il ccnt.s.

IKOC^."']!'-}'
"^'"'"'* '^""'''""' "'"""''" "f ''yle,,. Mini,,,, 1I-,,,/,/, l.t,h ,. pril,

•^i^-ll*
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i- liiiscil on physical (lilTiiciiccs. iml cliriiiiiMl. Iacii in Iuk

|)arccls of pliiliiliiip). iCiili/.ili); t'LlI and 140 |>rr tun irs|X'ctivt'ly,

flic iMTcciitatrc of cailion may be tlic same, 'riiii-* I lie ililTcrcnlia-

lion is not liascd on condilions dricrniinalilc «ili\ scicntilic pic-

cision. I'lil is lainciy iir|icndcnl upon personal judument. Only

veals of prailii'al e\|M'rience can make a lrn«luorlliy and rapid

jndiri' of (pialities. wliiise dntie- are often made tlie more dillicnll

liv the mi\lnre of tirades, the poor appearinn lirijriil and lustrous

after it- natural "lilack leadinij" li\ the ^ooil. H\i\crs still have

occasion to complain of appreciable disparity bet ween sample

and bulk consignment. This may !« due to the ditlicnlty of

mainlainiuK standards of srientilic iMiuality, and al^o to the

biisines- caution of the Sinjrhalese merihanis, who nnist unfail-

ingly receive t e beiietit of every doubt

.

^^MOSS^.Tl \Vfw^:rj:-yw
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CHAl'TKK Mil.

DRESSING AND REFINING OF GRAPHITE.

'riiciiuwcxliaiistr.l iniiifsofCiinlMThinil |)n"lu.v.| M-n.ptiii,.
of Mich purity mix! suliility. tl,;,t il «as .„,lv l,.•,..^<arv |, ,",-„; ,1„.
sMinc 111 small strips for ll,,. inaiiiifacimv nf pencils nr applv it in
"iImt pmpnsrs in its natural state. It i, ,l.,ul,iful wlicth-'r yra-
I'luK' <.r su.li purity is f..uuii at piv.sriit in any <,tli..r l.wality.

"
.Xs

M ^'I'lH'ral rul.. the graphite ores arc n..t in .such a rich stale when
they cMiie from the mine, as t.. a.lniit .,f their Immii- at ..imv -enl
'lii"'-t to the market: they contain mote or less impurities such
as ..Mi.le of ii-,,n. silica, alumina ami lime or are .so hard that they
'•' " '" '•'"ployed at all in their natural slate. They miiM U-
I'liricheil hy som<. mi'ans or another so that the worthless -an-ue
or country m, k may l.e ^ot rid of, thus in.'ivasinj; the .luainity of
'•"'•"' '" ""• "'' The iiK'thods of enrichin- or ivlininu' irrap'hite
may he divided into three u'eneral systems.

1. Hand s(,rtin,u-. _>. .Mechanical separation. :!. Chemi.'al
n'tn.,n<r. The mechanical separation is a-ain .-.ulHlivided into
the dry or wet method.

.\s to hami sorting, this is practised in a very ,.|licie„t maimer
HI the .\ustrian and Mavarian mines, while m) or scant attention
1- li.'u.l to this particular branch of ore ,lressinir on the .North
American continent. The choic,. of o„e or the other -v.stems in
the in.'.-hanical .-eparation or chemical retiinim det«nds entirelv
upon the nature of the <,re to l„. treaf.l and th. purposes to
which the fini.shed pnuluct is to l,e appl

, tl„.u;:h loo ofiei, the
sehrtlon is hased on chance, prejudice and limited experience
The s,.|ection of the most pn.fitahle process and machinerv for
th<' treatment of a driven -raphite ore is <,f sreat importance in a
"1111111- enterprise; hut .ns some on- are snsceptil,le ,,f successful
workin- hy mor.. than oi.e j-rocess -and in such cases local con-
ditions mrst (h'termine which metho.ls will vieM the best results-
it is not po.ssihie to lay down exact rules c,,verin;r all c.iscs.

iiA.M) .s(iirri.\(i.

In most of Ihe mines it is of yivat service to suhiect the minei-il
to a hand sortin- process before it is delivered to the mill. If saves
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llic v\\" iiM' 1)1' ilrtrtMiij! ami in muiii' rii«c^ al"" of "lii|)|iiii(i wii^lr

rtifk. II ! ai til.' :<aiiii' tiiiir iiicrca!"!-' tlii' rapariiv nf ilic null. It

i<i i»|N'ciallv ii-i'I'ul III llir laM' iif piiri' ><'iii Kra|iliitc, wlmli i« x'lit

MTN olliii 111 the liiarki't Wltlmilt UiiijJ I'lirtlliT HUl'jn'trd In tllc-

rlianiral t ifatiiii'iit. Of jsrrat iin|H)rtain'(', also, is it* appliraliim

til ilissciiiiiiali'il craphitc ores; U'caiiM- MoiiK'tiiiit'tt li'aii iNtrtiiiiis

art' iiiiM'il with the ilH'fiil nri' i" iiiiniii^. ami, if ii ! >i'|iaiatfil.

will lna\ily ta\ iIh' null. Tin' inckiim inil of wikhI, rc)|M' i'iicI.h.

liiili?. nr pieces of tool iron i« iiKii very itniHutant in onler to riil

all tlu' ii|ilialallls of those trolllilesoiiie sto|)|iailes. lliat eailse mi

iniii'li ileian^ieiiieiit of mill work ami annoy I lie : ullnien.

Separation of the jranniie from the ore is practised |o some

extent as a part of the niiliili): olierations, as in the Havarian

mine- where ihc' miners are traineii lo cull certain |Mirtions of

rich ore. carryinc over (M)' ; of (irapliite. from the accompaiiyinf:

canine, while all thi' waste work is picked out and left in the mine

for tillilic lip the >topes. Local I'onditiolis, of course, diclati' in

most case- lo what extent the colihinjj of the ore shall lie colli in lleil,

liefore it 1- delivered |o the mill.

The process of hand sortiiii; i? divithil into twii o|)eiations,

1-t. Hreakinj; of till' ore anil 'Jiid. Haiidpckint;. The foriier is

done liy a jaw-criisher cir tiiamially with the aid of a hai iiiier.

.\- a rule the lireakiiic of an ore hy a jaw-crusher produces an

cxce— i\e i|iiaiitil\- of lines, which is not dcsiralile for hand sorting,

and ^leiierally the lireakini: with the aid of a hammer is much pre-

ferred. The size, to which the ore has to he lirokeii in order to

make hand sorting very i Hicieiit. depends upon the ^'eiieral charac-

ter of the -aiiie ami no rules can he laid down.

.After the ore is hroken either ''y machim' or with the aid of a

hammer it is passed over a screen or a ^ri/.zly to remove the lines,

which are -int immediately to the mill for future treatment.

The rcmainii.;: pieces of ore are sorted either liy men or hoys.

i'l Kiiro|M' hoys are fre(|Uently employed for such work; they

iiecoiiie very ex|)erl in this work anil are salished witli much

lower wau'c- than men while t hey are evei. more alert anil eilicienl .

The -iicce— o| hand sortiiii: is larfjely depemleiit upon the manner

ill which the oir is pre-ented lo the -oners. I'or thi- purpo-e the

litter nia\- -it aloii;; larire -latioiiary tallies, on wliicli they may

draw from heaps or jiockets thi' ore to lii' -ortcil: an ellicieni

nieihoil i- hy discharfiiiifi the ore on a i-ircular talile revol\iiij;

slowly, aroiiml the periphei'y of which the sorters stand; the ore

rM^m;mL-ilL- . .i' ?;5pV9''7?:::^P©t-''^^'^E^iTrAvr E^S^ r
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iirr I' |iliic>i| nil llii- liililr li\ 11 rlllllr. Illil llir •|irril(|lli|{ mil ill I hi-

xallli' I" r:irrir<l mil li\ tlir liMihit iiiii i>| I ||i' liililr iiiilil lllrrtlliK

all iiii'liiii' ^liilimiiirv M-raiK r . ii i» swi'iit nlT iiiiu ii rliiilf ulmli

ilrliviT- it mill rur-. Ill :i I oliliiiUmiK inlivi' l In I|;iii-|mi|I iI In

IIh' rr\t ri|Mriilimi. Ilip\- :irr -' il miicd ai.Hihil lla- lalilc
,

«lii>

|i|rW mil till- lllllirlal Iliilil I lir «lii«l\ lliiiVIIHJ laMT nt iirr. 'I'lli'

lalili' I liiailr iif liiiiiclii'il iiMii or ~lii| |ilalr, I !\|» rirlirr lia«

'liiiMii thai II f 'a-a-i i"i llii' |Miki i- In ilimw tjic «iiiiiM| niii-

Irlial III limil nl lliciii aiMl llii^ al raiiunnriii i« ca-ilN' iiiaili' uiil

tal'li'-' III aiiiiiilar Imiii \i\ I'mnn'rlimi willi wiiirli a I'milral -iirlaii

iiiav 111' airaiiui'il in^nli- llir iini;. armiml llir MTliral a\i-,«illi

i.hIimI |iailiumi- 111 iinli-r in lanliiali' tin- >i|iarat Inti nj .lirimiil

i'la-«i • 111 mi', wliirli will -ii'ii' iliiuii llii' rniii' mlii |irii|)ri' iiTrji

larlr«

llir I'lulll'— lirll lalili- all- -11 Uill kfi.-\Ml thai lllrV llM|Mlir

Iiii -|iiiial ili'-rn|il Hill liiMihil till' -I .llillHIll llial illrv air nllih

ir-rlliil 111 llir null- lii'MMiii llir irii«liiML' liiarliiiirr\ . 'I'lir

liiiluii- lirll Cuhmvim; ( iiiii|iaii\ 'iiakr- a -|irrial Iilrkliii: lirll.

w lllrli 1- ll-ri| 111 a II 1 1 ml.rr nl llilll- ; ll i- lirav \ ami llnm :(•_• In :tii

iiirlir- HI uiilili. atiil i> -i;|i|iiirii ll mi iillri« wlurli air -n -ha|iril

a- In iiiM' I lir 111 It a lunaiitlal -iillarral I lir rnii ir. u ii |i -lnilil l\

lai-nl -llir-. il i> liiaiir !n Iravil al -|M'ri|- \ai\lliL' Irnlii '.'><) In

(HI frrl |irl- lull. llir, 0\'. ii; In iw rIa-liri'V llir lirll uill Ullll-

^la!lll -|iallllii' nl' llir mr iliirrll' 'ipmi lis .-.lirlarr. 'I'lir aiivail-

lai:r nl' lulilirl- lull-, nv rr allV nlllir lliakr. lir- III llir I'al't llial

tlirfr air nil link- 111 wiar alul Im rlrvirr- ullirrin pirrr- 111' nrr

ran jam.

In nliln- 111 .^rriirr liia\iinillll rtlirirnry in lialiil -nlillit. I! i-

nrrr--aiy lir-l m liavr i^nml lit;lit, .-inri' In iiiaii\ r.'i-r- iln- licliri-

|inrliri'- 111' unipliilr nrr arr ili.-l iii;;ili.<lialilr I'rnm ||,r Iral.rr |hii-

linii- uuli ililliriiliv
; I'lirllir-. i; I >ii|Hir\ i-iiiii ami all arraii;rr-

inilil- wliH'li iriiil In inrri'a>r llir rniivrnirlirr ni' 1 lir pirkrr-.

Olii |)iiiiil is vrr\ rsM'iitial, ami llial i^ liial tlir layer nl' nrr nillst

lir pill nil till' lalilr ill >iirli a ua\ lIlMt rxrry pirrr can lir linlircil

ami 1 lial r\rry pari nl tin matrrial i- uit liiii rrarh nl' 1 lir >iirlrr>,

In l!iirn|M'. rs[Miriaily in llir nlilrr unrks nf llic HnliniiiMii

l'nrr-1 . rllllillt i- ran Inl nil In a ilrCI'rr ilf >lllii ll \i-inn . vhirji wnlllil

nn' 111' ilmir 111 iiinilnii prariirr. riiilrv nnliiiar.v rmulii imi^

I'lilhni.' \Miulii 111- a .-lr|i m ihr imllint' prnrr--. all tlir nrr frniii llir

lllinr. Iia'. intr 111 "ll ln'nkrii li.\' a rril-lirr in l hr >i/r ilrlrrmillnl I'nr

till' iirM mai'liiiir, wmilil pass n\ rr a ^rri/zlv I'rnin uliii li i lii' cnarsc



IIOH^IM,. »M, Ht.nviv,, ,,K i.M\,'|||ri. Ilia

riml.
,
lal woul.l «., In IK. ,.,rk.„i: tal.1.. ,„„| ,|,„ r..j,.,.,..,l .,,iiT |V..,„.

thf liillcr 1(1 III! iiiAl <rii<hiii« iiiarliinrry.

Mil IIWI. M HI PMIMIuN.

!«.'f..r.. vnu-nuK mt.. ,, ,|rMT.pti„„ ,.,.,,1 khmt,.! huiIii,.. „( ,|„.
v.ui.m- mmUmmI, im „.... „ „ „.,., -.„iy, ,„ onirr In fi.llv Mi„l.t>laM,|
•li- "-rkmir |.rmr,,,|,.- „|' ,!„ ...,„„. i„ .l.-mlK. thr ,lill, ,-„. .|...„.,
•" n|.|un,I,„ «h„h. ar,.Mr,|lf,ir tn .A|».r,rl,r.., Imv ^u.,, ,,,|.r.,..""V rvMilt- ,„ ,|„. ,Mr.l,;,.,ir..,| M.pan,t„.„ „< L'rapln.r |, „n,-l
'"'""'",' '''"•"'^'•'"'-"I„l,-, „|,|,„„..W^M.,^.>^un.,a„,l
n. •l„-..|,M,,„.,.i,Mn, l,v ..,„v „„.,„-..,„ .xhauMiv a..M„r,.,„,l...
"'"J"'"^' '" """- "" '-n-'niw,,,,. .„ - „| ,,,,,,,,,,„ |„, ,,„.
'"^""""""" "' " "am Kra.l,- l„r pnNaIr ,•,.,-..„- ,. k,,,, „.,„ ,

"•"I i"l""iKn„.„ r.i:ar.|iM.: ,l„- s,.„.. „ „„, availahl,.. Will, ,|,.'

7''"'"' ,;"" ' 'iH-apimat.,^ ..t-,,..,,al .i.^i:,, M„. ,„a-
;'"'"" "-"'"^ 'n,,,!,.,.,! ,„ ,1,. „nl|, ,1 „„. ,I,|T,.,' nr,,,., ,..,|U
'"III lli"-r.-.i,|,|..V,| u, ,1,.. ,n,rlK„„.-.Ml -,,,,.,raiM.„ „i ,„ |,„, „,,„
'"" "' "l"l'lH>li aial a.ljM-luMnI r,.,|,,nr „ a „.„ ,„-. , ,m.t,.,1
(ittCllllMll. '

MM iiiM :;\ I -I I. IN r,,i i,n-. mi hi,,!,.

hi'iitiii i,j th, it,,

ll I- -.ilnl " "'l'" •"' "I'l' l'n-!lU Mli I 1. ,i,-y ,.,„Hln|| I,, r ini-

iMfl-li-' a jrniiil ilral n| iii(i|>t illr ^niiiiiili

arr tlircc \va-,s nf diyiiiic mv:
liiirli a> I,,'

1 itv i\|)M.-iiri lo ihc ^lir

- !'•' iiicaii- 111' >t, ,!iii |,i|ic-.

•i I' liivct liral.

""V ''"," '"" '''^"'''""'
•" ' '^'^"- '""" ll"-- nu.|„.. in

llH.'kM...... I, !|„. „.„h,., i, f.annia!,!,. a M,llHa,.„i ainnun. nf
.no,s|,i,v..va,M„at.v„:,lurallv..on.|Hlr,ll„.

inn, r.,il., Imn-, .,-
""'" '•>' ''"•'"" I'l'—'--tn,„l„„^.ai„l l,i,KM„., |„„ , ,„,,
..•asm, ,i,„,|-r,.r.> .„|, ,i„. ,„,k. „l,il,. ,|,m,„ ,„. „,i. ;,„,,„^
.iurii,^: III,, u,,,,,,- ,- iin|,n-Ml.l,. ..,„.,aally u, -,.v,,v rlimafs Tins
""'"""' '" 'lii>iiitaM,. aiHi uiuvlial,!,. aial Inr ,|„ iva^m, it. aiM.li
I'atinii is very liiiiilcd.



IM MDMHiUAiMi c)\ laiAi'iirn;

'_'ihI. Dri/inii li'i uliiini jiliKu: \ iiuiiilicr of H and 2-iiirll

>l('ani |)i|>cs arc aniuipMl parallel tn I'acli hiIkt ami riosc t(i;:itli('r

nil till' tldor (if a slit'il. joined at the ends to foiiii a coiitiiiiious

li Mfrlli. one end terminal in i; in a pipe of la rye diineiision eoniiectt d

with the e\liausl of sniiie ^tealll engine. I he other enil leadieji

into the open for the diseharixe of the steam. Where iniwh ma-

terial is to he handled, a spare is generally left in the middle of

the shed for a track which allows tin' ore to lie imloadc'd at any

point desiri'd. All dried material is shoxelled into an ele\ator

placid at a eonveiiieiit point near the track, which delivers the

same to the crushers of the mill. This arraiifiement has proven

satisfactory in some mines where the ore does not carry much

moisture; no extra jiower nor fuel is rei|iiired. while there are

liardlv any re|>airs and the daniiir from tire is cnmpletely elimin-

ated,

ol'il. />/////);/ lifi iliiiit Ik III: liy this is !;i'iieially meant the

Usi iif a rolai>' drier or of a iiat ural draft j;ravily I low drier, 'I'lie

method hy direct heal is liy far the iiuickest for a laifre tomiaf-'e.

for the reason that a lemperat iire of •_',.")()() to :!.(K)(I I'', defjrees can

he olitained, while liy usiim direct steam hert the ' .mperat lire is

oiiK' L'iitr' to '.i'Mf I', (leiirees, and I Ids teinperati'le is in the inside

of the pipes, which means a eonsideralile lower temperature on the

outside where the material lies, (Ireat care, however, should lie

taken in the construction and ilirection of all dir'ct heat dryers,

otherwise no end of Iroiilile will arise; all iron parts should lie so

constnicled as to alio, v |"or exp.-iiision and contracti<iii. olherwise

they will soon break. .Ml settings and lieariiifis for I he dryer

should lie e\tremely sulislantial on account of the li.aliility to fret

oul of place liy the settliiu; of the lirick work and li\ the eMreliie

he,-il. (ireat can' niu-l al-o lie taken with every .joint or rivet,

otherwise I he coiilradion and exp.msion will soon cai;se Icikafre,

In dryini:. all ore ^houlil lirsl lie lirokeii into two inch culies or

less, as il does not pay to dry l.'ir};e pieces; so l,.t ii he underslood

that all material is supposed to h;i\e lieeii cnislie 1 liefore enteriiif;

the dryer,

1(1 ir \in iiiivi II,

'riie rotary dr\er, as ill iisl rated in I 'late \ I
\', con si -Is of a loiur

c\ liiidi r made of si roiiL' Imiler plate, resting; ,'iiid inriiint; on its ends

ii!i friclion rolleis; in I'l-ih r to allow tin -hell lo i \panil, a.nd at the

same tune lo prevent il from sliijiiii;. I he>e fririioii I'ollers are Hal
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i't
ll..' ..PIXT ...Ml and «,„„v,.,l at the louvr ,,„! „f ,1„. ..vliM.l.T

111.' l.'M^Ml. .,f tl„. shell is Cnmi iliiny t,. fortv f,.,.t, ihc .lianu-t.-r
frum two an.! a half t.. f..ur (w . an.l its ii.cliMati.iM 7° Th.. whol..
IS iMirk.Ml ,n, l.^avii,;; only th.- ,'n,U of th.' cyli,,,!..,- with thr friction
n.li.Ts oulsi,!... Th<. s,,a..,. Lotw,...,, th. an-h an,l th,. ..vlin.hT is
SIX inches.

The .Iryin- is assist,.,! I.y lon^ntn.linal l.la,l,.s. whi.'h lift th.-
nmf..nal an,! allow th,. sa.n,. to fall ihrou;:!, ,!„ ....nvnt of hot air
whi,.h ,.„vulat,.s throuj:!, th,. ,.ylin,l<.r, Th,. fir.. ,s eith,.r ,,!a....,l

'""'";">• •" ""• ^'"'ll- '" i" ^'" "Xtra hri-.k ,.as,. at th,. si,!,, or on
tl.,' l-.w,.r ,.n,l of th,. ,.vlin,l,r. allowing Ih,. Iwat,.,! fnni-.s to phiv
>-un. th,. >h,-ll an,! ..s.-a,,,. throud, a ,.|mnn,.v pla,.,.,! at th,. ,.th,.'r
t'n,l ,if th,.,lry,.r.

.S<Mn,.tinu.s tin.s an- n,a,!.. at l.,)th ..n.ls. th,. ..hinna.v in this
''"' '"•'"" '''•'

'
i" 'I'" •"'II-' "f lt««. apparatus. Th,. ,.v!in,l,.r is

"'M,l,. to ivvolv,. from six to .-isht r,.volutions ,„.r n>innl,.. Th,-
'-'<•. whi,.h ,s,.har<:,.,! hy han,! or l,y a,.t,.inati,- arran>r,.m,.nt lrav,.|s
al,Mif: v,.ry frra.lually. is stirr,.,! ,ip l,v th,. insi,h. hla.h.s an,l 'ts ,
rd,.. ,l,.s,.harjr,.s uito tlw ,.l,.vator for tl„. or,, hin. Th,. ,.apa,.itv of
this rotary ,lry,.r n.n.;,.s fro,,, fifty to .s,.v,.nt v-tiv,. tons ,„.r .hift
'•'•"I'lin-r lo siz,. an,l th,. ,.,.„t,.„ts of „,oi>,nr,. in ,1,.. „,at,.,ial
Ih,. .yhn.h.r ,s k,.pt in motion ,.ith,.r hy an ,.n,ll,.ss ,.hain ,-oun,l ,h,.
I,>w,'r (Ml,! ,ir hy y;i>arini;.

Til,, main ailvanta-,. of a ,-ota,-y ,!,• ,.r oxvr all oth,.r ,lrvi,„r
'"'•tl>"<l.-^ is Its ,-,.ntiniio,is o|„.ration an,! tl„. lianillinj: of a lar"v
<|iiantity ofo,-,. j,, a ,-,)ii,i,ai-ativ..ly sl,,),-t tin,,..

\V1„.,-,. th,. ,.hargin}; is ,l,,n,. autoniati,.allv, ,,n,. man is su'Ii-
c'U'Mt to att,.,,,! to th.. who!,, apparatus, othcrwis,. two „„.„ arc
'"'<'l''l- i Ik' -n|.<'i,s,. for fuel per shift for a ilrwr of tlw .lin,,.,,.
sions ,-,.p,-,.s.

. 1 in i.h,„. XIV. is ahoiit mM).,m a l.asis of S" 0()
IKT ,;or,! ,.f s,,ii w,MMl.an,l S:{,()() per,.,,,-,! ,,f ;, ,,i w.,o,l.

V\Tril\l. DIMIT t.HUITV 1-l.ilW l)liVK|{.

This ,lry..r. I'ij;. Is. c.nsists of ,.ast in.n plaf.s l,olic,l ,o.r,.,l„.r
t" t,>nii a st,.,.|. in,.hn,.,! ,.!,an,h..r havin- a f. hopp..r at th,.
t,.|. a,,,! a ,lis,.ha,-,. jrat,. a. th,. hottoin. Th.. un,!,.r >i.l.. .,f ,h..
•hanih..r ..onsist- of ,,v,.,lappi„K st,.ps whi,.h ..xt,.,,,! from th,. hop-
'";'"" ""''•

-^ '.'^'-Mirs|.a,.,.isprovi,l,.d h.-tw,.,.,, t!„.low,.r
o,lL',. ol ,.ach st,.p aiul the upper ...lire of ,1,,. n..xl. thr,.ui;h which
•N';"',' III,, h.'at from th.. Hiv pot Hows upwanllv throu-h th.. rock



100 monochai'ii on liUAriiiTi-:

as the latter flows dnwii tlw steps. A dam ()|.|M)si(c each step prc-

i vents tlie roek frciii niiininK dowM faster tlian the s|M'ed at whirh

the discharge is adjusted hy setting tlie outlet jiate. Tliis dam is

adjustalile to determine the depth of roek on the sti'ps. and is hijrh

eiion^rh ahove each step to [KTinit free How and insure against

<'loi.Till^'. ,

>•?*?-:

10 fefit

Fig. 18. Natural Orafl (Iravily Flow Dry.T a.- inaniifaclurcil l.v tin- Knii.i
-Mai'liiia' Wiirks. .Icrsry Ciiy. N . J.

'i'hc rock is fell froni a rock breaker nr )l!ier\vise Into the hop-

Jier. and ruiis down the steps hy ,L:i'avily in iip|)o~il ion to tlie U|i-

Mowiiifr heat, uhieh i- rai-ed from the lire pot and diawn upthroUf;h
the rock at every Mep hy the natural (h'aft of the stack. Thus
luitural forces ai'e u<ed to move the rock and tiie iieated air a,!;ainst

eacli otiicr in oppo-iic ihrections. avoiihn^ all moving or driven
parts.

^''^rM^'^
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The (Irvcr IS so compact that it can lie set
^ X 10 ft. and within a height of IS ft

on any floor spac

111 with the doors at cither sid
sii>lc to use the <lrvcr where

|)acc
The furnace can ! r lirirked

'•rat the hack. This niak
paceishnuted.

IH'< K iii{i;aki;us.

es It jK).s-

The ro.-k Ureak.^rs employed are of two classes;
1. ;|;|;'-i"^v breakers, which are internnt.e„t'„;achi„es.

'
' '"'""' '"• K.vr.Mtinjr hn.aker-. which are

2. 'I'he rotary and the spii

continuous machine

./'/'/ Hniik-ita.

Tl„. first crusher throned, which the rock has to pass is invari-•Kajaw crusher of lar.e size. This is a .nachin for re : ,

apepa,.a,op.,o,ua.cr.,shin,hyro,,s.
It is dnrahh. an.l sun ^

" "I"'-""-
.

I'"' '-..ck ,s crush,.,! h..,we,.n jaws. on,, stationary he"-i-- sun,«u„ an.l ,lriv..„ hy a pow..rful t,t.h. n,ov,.u,..„t
'

'

1 h,. a.ljustu,,.,,, ,,r „„. j,,, ^ „,„ ^.^,. ,,,.
^,_^,

'.","'"' " ''""••""-'' I'.v .!"• .l.ara..,..r of „. ,. "^^a^

2:;,"r 'r'. t "'"' "" """'"'"''^'
"^ "'• ^-'' -k »^.-r-

i h

-'•"' "f;'uto„,a,H. f, in., the jaw hr,.ak,.rs are fe.l0> nanil .-UK sho\-,. n t?l•o>^• ,... . .1 1 .

','"' J^'^\'"'"^'><,.rs may l„. ,liv,d..d int,. two ,litT,.n.nt tvn,.s
accor,hnj;t,.th,.nioveui,.ntofihejaws.

nn, i, nt t> p, s,

';;•''•"- -''i"l'^"-epivo,t,.d above ^ivin.,h..lnw..r par, ofticjau Ihenre.-it.-t vi'rnei.t.

'l-,M".l,eMva.,.<,,.,o>,.,„;.M
" .^'^ "'^ - !- up,,, r par, o,

_^^^^^T,,...^r,.nner ,.,:,. b,.i,.^

l>i 1 ,

loutl p.!tl ct the i.aw IS iq-eatrr 'i fh,.
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drop from tlic iiiucliinc. wlicniis in tin- |)ii<|j:i' iTushtT tlic iiuivc-

iiu'iil is (.'renter !it tlie lop of the jtiw, tlic lower part reiiminiii).'

iieiuiy stalioiiiiry. and tlie product leaviiij: the niaehiiie niiist Iw of

iiearlv uniform size, determined l)y tlii' distance the jaws are set

apart. I'his exphiins tlie liiclier <'apacity of the Hhike. wliilethe

I )o(lue <'ri'sher ih'ii\ns more tines and a more uniform ptodiici

.

Of the two kinds of rock lireakers just ih'scril)e(l it ap|«'arsthat

the l>od!;e cru-her is ueneraily preferred in jirapiiite mills, since

thi- apparatu> delivers (all othi'r conditions lieinjj eiiual) more

luies.

Hdliifil niitl difriiliiiii (iiixliirK.

'I'hese criishcrs are also \i-(d ii. firapliitc mills, and as their

woikini; piinciple is >o well known or can lie ,'asily studied in the

<'ataloKues of the manufactuiers of this class of machinery, a de-

scription of them is omitted. It mijiht he said, however, that the

application of these crushers to j;raphit( ores, especially to such

ores w hich consist of pure or ni'arl\' pure jiraphile. or u liich <'ontaiii

a .--lippery j;ani;ue. is restricted, owin i: to the loss of etiiciency caused

liy the slippery coiidil ion of 1 he material.

KIM rlilsllINi, AM) I't I.\ KHIZINi;.

'I'hi' machines Uir tlnal crushinj; receiw the ore from the rock

hreakers. and arc suilahle for lihen-tinjr the graphite fn-in the waste

preparatory to concentiation. 'l'lie\' act on the piinciple of crush-

in,!; hy direct pressure, as in the rolls or liy ( enti ifu}.'al force as in

th.' hall nulls.

noji.s.

The chii 1 parts which cnt.'i' into the construction of a pair of

rolls, are a jiair of .shafts upon which are us\ially mounted perma-

nent cores "i soft ca>; iron, carryinj: -hells of rolleil steel or chilled

iron, which I'onstituie the crushinir surfaces: one >haft re>ei\-es in

tixi'd. the other in moveable hoxes.

In some rolls the shells are made of maniianese >teei. \\hich has

an extraordinary hardnos and touirhnes^. and wliii-h lasts much
lonyer than tho.se niade of < ml i nary or chille<l iron.

The ,-haft in the moxcalile hoxe- is held towards the fixeil hoxes

hy ])owerful sprinjis. the ilef^ree of approach heinj: regulated trener-

ally hy compression holts. The space hetwcen the rolls varies
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from iiriicli.Mlly iKPiliiim up to tlin'c-inmri.Ts of an inch. Tlw r.lii-
tioii l>ctw<Tn tlic .lianwt.T of the or.^ iV,! :,i„l tli.. spacr bct«rcii lli.-

rolls, thai i> to say, tlif aiiioiiiit of iviluclion. is niosl nii,M)rtaMt if

the rolls art' to lio tlirir work, in soinc t.iilN th,' o,v i> rliarK.'d in
nut size, ill others in much sniallrr lumps and I he spans l„tu,.,.M
the rolls lire adjustcil iiccordincly.

They arc however fed rarely with lumps larger than one and"" 'I'l'irters of an imh in diameter, ^enerallv «iih an a.lmixture
of hue ^rraiiis. In taking the ro.k for th.- rolls from a l.ieaker or
other apparatus, the supply of ore is rejrulat..l and th.^ output i>

limited, l,ut it often lmpp.ns that u sudden rush of ore will eln.ke
the rolls, aiHl unh'ss they are supplie.l with an extraordinary
amount olpow..ran,l.Mren^:th,whiel, is Kenerallv not the eas,. they
will l.reak, espe,.ially those which are .Iriven l,v -earint: motion and
pulleys.

To avoid this trouble, in >,.me nulls, f | ,-> arc used kept co.i-
stantly full of manorial, which is fed to the rolls l.v an oscillalui-
IMU: .Small scrapers are also used in several -ascs to rcm..ve the
"'ilicrniir fine,: from the kxrv of the rolls at the h.wot point in ihcir
revolution.

The dcsifin in crushiiifr rolls in whid, ,„„. is made two or th.vc
'iich..s wider than the <,lhcr.sothat the narrower inav wear into t he
wider. f,,rmin^r a llaniic on either side is l,a<l. i:,|uallv had is the
•Ifsifin in which one roll is piir|H).se|y ni.ide with a HaiiKe. These
desi^r.is increase the friction, (hrrea.-e ll,.. capacilx' of ||,e rolls and
increase the cost of maintenance,

(Iraphite ores l.eiiif: as a rule very >lipperv, havinir a Mnall
c.elhcient of friction, it is necessary that the space hetween the
rolls 1m. set wichr, or the lump,. f,.,l must he smaller than tho>e ,,f
ordinary ores,

l-"or general purposes crushing: rolls are mad,' in five >iz,.s
from 12 hy lO-inch to :j(i hy I,vi,„h mils. The minimum an,l
'iKiMmum capacities aiv on.' and e,j:ht tons per hour, accor.lin.r
to the desircl product, and the horse power re,|uircd from five to
twenty: all rolls make fn.m IlC to l.-,() rev,.lution> a minute.

IIAl.l. Mll.l.:

Iliere are a numhcr of .hsij^ns or, the market, for which
great (-tTect and capacity is Haimed in pulvcri/.ing. hui the winer
will conhn- himself to a description .,f onlv two machines nhich
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hiivr l„.,.n Micvs.fMlly iis.mI in irniphitc mills; ilio Kriipps or
(iriisoii Imll-iiiill and the Amcricati hall-mill.

Tlic KnipiH or ( Ini-,,,, l.-ll-tiiili is slmu i, in |-'ij;iirc l!l. It is a
ryliiidrical mill irvi.lvnii; «u a li.iii/..nt;!l axis. In thr \un-ru,r
I't the cyliiMJcr aiv a lai^'c miinlicr nf chillnl in,ii i,i- -wvi halls of
-iiffrrr.ii si/cs. The pniiripl,. .,f pMlv<.ri/ati..ii is l,a.-.c(l lipmi |1„.

attntH.n ol thr halls a-ainst ..a.-li oiIkt aiul asaiiisl il„. .1,,. rii.-.

'I he latlci- is cunpiw,! ,,f (inr piTh.rai.'.l spiral cliill..,! iron platos
arraiiRr,! so thai <arh lap- th.' next . u liich hy formiiif; steps -ivc
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iIk' liiill> M (Inip fioMi line to tl

tin steps for 111., rctiiiii of ll

" iM'xt iimi liiriii^li a -pacf l)ciifalli

sill"' the ilic plat

ir o\ci>uc ,,f ll, ,,

spaces lieiweeii to lak. il

e i« a eiiarse |HTlorate(|

f srreeiis. Out-

til

11' wear ami ajiaii

n in live parts wii|,

"' ^'•"'^'• ^'T-'eii. At 1 1 ,1,1 „f ,,,,e|

OK'll'l tside that ilier

1 secliDii (i| I

" ''••llc'cl.M- or shove! is plaee.j to .'onvev „, its

I' I: a

me >creeu

he oversize of tl le screens 'k int

upward joiiiiU'V

'"'' '^ '<''' tliroiiL'h a hopper at one end and is d
the srreeiis. 'Ih,. ,.yhni|(

.1 discharge s|ioiit l>e!o\v. Tl

" the t'nndiiit: -pac.'. Tl

ischai't'ed ihr

"ill' tiL'ht and h

>I'i . .:ill\ adapted for

enclosed in a plate iron 1

mill is driven l.y near an<l

ollyl,

lousiiij; with

pnlieys; it can lie rnii drv ami
liraphlte ores. T|:

i>iiiion

wet and is

c fire is charned III e;;i;

ll dr\- criishiii^:. if it is

tllist. the upper f

desired t.

pper Inniiel is eoiniecied with an e\i

' reliiiive the tin,, [r,- iphlte

carries awav the liirht impalpalile powd
chanilier. All the workiiif; par

dust

iron and cast steel, and the niak

i:iu-l fan which
cr. to lie deposited in .-i

ts are made of the ln^-t chilled

line experience in steel inakiiii; f

crs claim that. "uniK to thc'ir

Icrial. they have succeeded in mr
iir armour plates ami war iii:i

resist till' wear aii<l tear liiseparalile fr

mnn out a metal which will

pill \eri-iiin ni.'i

'//,, .1

iml JiUi.

i\is li.

mn-inni linll M,!/. This mill iv

iiid consists of a c

Instrated in I'ii:. .'()

Ins

-'()a) f^

Iriven by pulley r,'aiid revol

1st iron casing -I attaciieil to I le MM'tlcal

ide the casinj: is an iron plate C 1

ves in the manner indicated.

mr -emi round hole- for tl

I'll '\cii:h ti kilos. This 111

iMvmnat it~ periphery (see Fijr.

le reception of four steel liall>.

ilireciMii to the iron ea.sinn and i- d

Ite revolve- 111 an oppositt

propi IS surrounded
ri\e|i li\- 1,1pulley l>. Til.

Iiiivih- a tccdi

tlic mill. Till

//

y :i casiiiK /.;. niade of galvanized

steel

Tl

I'iiis A', placed ill tl

"" >"l> near the centre and a discharire ./ liel,

is prevented In- hea\

ind

vear and tear of the halls

ic workinir of the mil! is as fi

ic manner iiidic-ited in the iron pl.-iti

in the centre thn

•]

of plate r towards the d

'U<:!i feeder //. is tl

ic irniplnte ore. charj.

!'rized hy the f

irowii liy till' centrifugal forci
' linn !if the mill and is crushed and pul-

'"'< "f the heavy steel halls movi..
'"••'•""" '""l"' 'i'l.'ly pulvrized material is disi'liarn
the centre tl-,rouj.'li tl

tiiiuall

>pci linns /.,

pu

nn 111 op|)(isite

d towards
Wlull

specially

results wher

y exposed to the crusliinn f(

the coarse stuff

irce ot tl

tor pulverizinn nnipliite and has
c\i'r eiii|iloye(l

This mill i^

niveii n'>i>J
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^^^^mvymm
Hl'. JII. •'; Mall Mil

I MlliV Mil. I..

Aimlhcr pulverizer wlheli lias Keen iiseil uiih ilisfaetiiiii fur
jrnndiiiK unipliitc <>ie. is the sd ealldl

It is well kiKiuii lluit the s|<

iles,-nl,e(| uii pa;;c. 17^, uear faster than tile eye. Tlie.se stones
enriect that ilillieult y l.y having' an eve of I

irt cir outer iiiarfiiii of liulirstoiie:

If an eye ol iMihrstoiie ani

of eiii(i\. 'i'lii> emery millstone is preparecj \\itl

shell, into uluch are placeil hlm-ks of

skin

are plaeed iii por-iiion

skirl

I an iron eup or

I'inery uhieh are laid as a
iironnd an e\c of luilirstone, aiul slalis of sandstone

throiifih the emerv skirt cor

on edue

res|Mindin}i to

oMze, or

lery anil sanilstone, fasieii-

Ilii furrows of the l.uhrstone; then the melted (zinc, hr
iron) i.s poured around the blocks of en
in;; them lirnily in their places. Thes,. millstones need hut little

<lres>in^'. the furrows are easily o|iene(l. because ilie\ ari' maile
of softer material than the rest.
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'Ih.^

--....- «„hv..r„..i s, ,„ ,„..,.„.., „, ,,;„;;

;;;:r'"';''''r''-'--'
•••-.. r., r-.u,,,,.,,..!,,,.

iir -'1

and ui'M>|» the l,c,|.

lii<iv:il)l\- ir

Iniif ciiv. (iniily hdlili

in pcisiiKtn Tl
"K it and II- >tiini' 111

till' iMdstoii,. I,y the hand wheel |

i>t' mMiidhiK re(jiiire.|. Tl

11' niniier ran now !«. i, wered awav li

til Ml <'ii a instance as >;i\es the

llll'lll (if ihe niilUi lines i< (ij .,

1'^ si, II,, I,, .,,1,1 accurate adjilsl-

rcsiilis uiili ,„-,| inarv helii. 'I'

revnhilhins

I'l'cial \alii

le sldue I

e. since It msiircs (;c 1.1(1

I'ci- liiiluKc: the c

lUIKes fn.iii :{(|() 1,1 ;{,-,()

(11, c III three toi

ijUired isei;;|iteeii

ijiacity (if a 4L'-inc|
if^ per hour and tlie apiirox

1 mill IS fiiiiii

iiiiate ji(ir>e pnucr re-

in the veriical

ciiarse or tine urindi

at the end of tlie shafl. A
tU(i to four ion> per hour.

.inery-inill the adjust ii t of tl

usi IS accomplished i

>tl-inch mill lia\-i

le stones for
ly tiirninir a luiml wheel

ns: a capacity of from

from cmliiecn to I went

;iccori|in,ir to fineness desired,

(i.",() revoliiiKiiis per minuti

y liorsc power t

I'CI (Mire:

o nm it and makes about
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HI IIICIriM MM I...

Ill iiiiiiiv uriipliilf |>liiil» Hiilir^iiMir null- i,ri' u-. .| for tl

ili-liiMu iii.<l ill-.. L'liiiiliiiir 111' lliikf". I'i t:. SJ itpriMiits u liiiiir-

>liim' null v>liii li lin- uiMii ^;o(ll| MitiMfai'tioii nu ciiiiiliili

.1 rr|>ri«fMi-^ 11 iM-i-iniM fiiiim . on ihr ii|i|h r |.:iii of wMih i« u
r\ lliiilni;il -li.Il. H. t. > riTii\c till' runm T oi nhilir -tone. U. 'Iliis

Ml II 1- o| hiii ir ilmirii
I liari I lit' 'toi;r. A'

-pjic :ill aloiinl ;.iiil iiriijriiii'ai h || i- .loni-, /i

a^ III Ic;' \i- n

r. :.- -lio\ui I'll allv ill

IV,'. I. ri,i' -lull. H. Ill- It- iipiMT iik'.' nin.jc |i. tl-i-il

al.il iM II. -o tli.-it all |..ill-oi il- -III fair will I,, m t|,., ,.,1,

V ^lllootli

lutT part of the fraiii". .1, llicr! i.- plarcil a lioiuoiiital

ill-iviiii: -haft, uliirli lias a l)c\rl wheel .-ieciireil til its emi. This
wheel u'eals into a bevel piiiioh, on a spinille. the lower enil of

which is >leppeil in a socket, I), the upper eiiil of uhieh nas ii

laiiL;e aroiiiK I it. '['his socket i- tilted with iljustalile box,
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;'•'-

i'^--' '^'::::n::^::::;'.:7;;:,;;r;;'

..K,. ;i:;:;i::;;:: ;: :^^^^^^^^^^^
ii.'.-.

Tl„. ,|,,v.r,
"mIm. -,„„||,. In . |.MtlHT.n.U.r„„v,.

:H;::/^v::;::::rr;r::;:: ;::;:;::.::-;:;;,;:'

cillllM'l. N

'/'i.1M,.a>l .n..t;,l,.vl ru,.,1 .:,,,. „, u lurh ,!,. ,.,,,„,•-„„„. ,.

iKMiidiT or flan

-
I- .n d nu,>, ,1,,. r,„|s l,,.,,,^ ana,-|„.,| al ,h,. .|„.ll. /;, „„, .„„„„

"'-.h .,. .sat, I,,., „„..,. .„l,..,f,.a,,y. ,..,l,,...ap,y' :,, ;

" ^•'" ''•• -'<" »'" 'i„. :,l„.v,. ,|,.s,.npn„„ ,1,,.,, ,1„. n,n,„.r"''
• " .'>"M"-n.-,. ,., ,|„. ..,n-:u,,..,n..„t of ,h,. .Iri,,., ,,|.., K

.;
'

r
'"''^""" '—'•"-'-. Mn,„.n,avl„.,„.„:

. .:r:;:ff;^';'
•''''''" '^"' '-N-M,.„i ,„,:.
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rilUil.K Tllll. Mil. I,.

This mill (III account of its '^rr-M ctliciciicv :iimI siiionth action

has t'oiuHl its way into ;;ra|)hitc mills of recent date; it is used for

|Mili>liiiu; and ;;ruidini: f;ra|)hite Hakes and can he so adjusted

that the lallei are fn'cd irom saml: it rcjilaces effectually the old

Miihistone mill, while other mills either cru.-h. twist or cut the

material. Tulie mills j;rind princiiially by friction, the elTect heiny:

produced by the slidinii. liimbliiifr and rollinj: inside of the mill

of a yreat iiuiuber of Hint pebbles or porcelain balls, which are

mi\ed with the substanc<' to be ground and the niove.,.enl beiiifr

caused b\ revolvinfl the mill at a rejiular speed. Tin- nu'thoii of

redncini; materials has not onl\- the ad'antacc of Ix'iiif; sjni|)l(>

;ind power savinj;, but jire.-itly ecoiiomi/.es in lalmr. iieediiif;

.itteiilion onlv while charfrini; and dischaririiifj: by unskilled work-

men. .No parts reipiire dressinj: or sharpening as in all other

irrindinir mills, as practically there is scarcely aii\ wear, conse-

i|Uiiitl\ the mill> are alwa\- in siood wurkiiiK order. These tube

milN are not crushers. con>e(|Uently all materials should be crushe<l

lo ;i certain finiiicss before beini; char;;ed into the machine, in

oriler to secure the best re-ults. One jrreat advanta>;(' in these

lube iiebble mills lies in the arraiifrement that the ore to be irround

i- fi'd in at one end and deliverecl as a linished product at the other

end. the fineness of the product beiii;; resinlatcd simply by the

.-pee<l at which the ore is Ui\ into the luachilie. It is claimed

that a •iiven c|iiantity of pro<lucI from a Tube mill contains at

least .")(! )>er cent. iiKire extremely line particles than a similar

i|uantitv reiliiceil in aiiv other i'\i-lini; form of jirindiiii; machine.

.\> I'Verv ]iaiiicle of material uuisi pas> under the i;riiidinir action

of the entire c|iari;i' <if pebble^ a ihorouirh and uniform !;riiidin^

is bounil to lie ihe result ; It is cl.iimi'd that the uniformity of the

product is so i;reat that it is uiinecessarv to make use ot sieves.

.\n illiwtration of tin- I'ebble "I'libe mill, as manufact ureil

li\ the .\bbe I'.nL'ineeiinLT Coiniiaiiv, 'Jl'D iiroadwaw Ni'U \'ork.

i< L'iveii ill riati' .W. ll c(.!i>isls of a lon^' cylinder made of siroiii:

boiler plate, from _'() to _'.") feet loiiLT and witli a di.aiueter rantriti;;

from 4 to (i .1. The eiilire cvlinder or tube rests on frii-tiou

rollers .and i> kept in mot ion in the manner iielicated ] i he cut

.

'I'll.' -pee.l al which I hi' mill re\iil\e~ tends to carry Ihe mix-

ture ot pi'bbii~ and ori' t<i a certain heuxhi within ihe mill, irom

which point the pebbles and ore t'all toi;ether. rolliiii; and jiriiidinc

as thi'\- seek the bottom of ihe mill.
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"' •"•••'^^- I iHs ,.<•...„«..„„,., -l.H.sauMV uitl, ..„,„ „,,„,
-ul.l....xp.n..,,H.dl,..n..,f,,n.;an.,,Mn.s,,,,.n,,Ii,,:i,,.M.

i

:;r:;;;v''.
'^''''' ':''''•''''' '''"''^•^''' --^—;i-

> ,0,1, IH. d.<H,ar,.. .Md f..d .na or ,1.^

^i^tl'ir '''• '''!'' ^'''"' '''•'' '^ '''''' ''•••^^
.

t.
^ lu.l . 1,..1,1 „ ,,„sUu.M l,y ,h. l,ol,sshow„ wul„m, nms i„

"•> ItMs plat.. ,s ,„.H..,.,ly ,1a,, l.avin, an oponin^ near i,s .-ir
;'""""".''•

' " """''•>^' '"'^' -hen. ,lH. spiral ..;:.ts: Tll,,,' .

-op..,n«the,ua,.nalpass..sin,.Mh.^
Mil.

1.. front of tins pla.o ,s fastened a wroM^l,, inm tv.c.ivi,,.^

|.n.or,„towlu..lMlu.„uU.nalnuM.f..ahvaWu.oi^;
:

l>in or oili.T moatis coiivciiient to tho us<.r.

''()\( lATUATUKS.

I" tl>" .iry .otK.cntratioM of frraphito a ,n,n,l,or of applianr...

pn u,^ . a„.l ..onstr,u.t,on of „u,s, of .h.m i. „ot availahl'o«.nK t
, th,. se,.n.,.y ol ,1,,. owners, the writer is able to furnish

""'V
''•'^7'f;""" "f '^ f"« "f tl."... whieh have been put , hn,u.k.., and wlneh appear to have been applied with sonle nJlZ

"1 M , ,

,
... 1 i,,se apphanees may be divided into air separatorswlueh separate the partieles by air bias, and those whiel^ e-V

1.." part.eles by a fo.-ee other than air blast. To the for.n.r
•;'lo.J.

.lu. a,r j,«s a.Hl ,0 the seeo,,d all the eentrifu.al eone:l

J^IM'AHATION- l!V Alli HI.AST.

Air .J if/x

Krow Pmumatic .//,/•- This apparat ns is I'mployed in a

;;:;;"::;::,;
'-•n......niisandisas,n,pie,:.h;::.:::.;.:;,,::

" '"'-.e. ,>vn„ sa„sf:„.,orv r..snl,s when properlv handled
"
"'f

^ -no.nat.eally a .on.inuously an.l ean b,' adius,,.!:nTordni.. to iv,|nirenients.
."i.|u. r, ,1

qnirenient

This ni.-iciiine. see Ki.ir.j:!/*. <, insists of a swiiisinj;- door blowei-.ji „;,i, II, •' •' -»iof;in'^ (loor IJ oner
«. «>th eheek valves ,0 prevn, the downwanl passa... of ir eo,

'

v.'yins- rapul pulsations of air into the tubes T one le If iuel, u

"^T"
"'"•" "'•""^"""-'- •.'..-fwhieru-sli;:!;;!,:
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piissiiif; up lliriiii!;li lln' licil nf ore an 1 cIlVcl im; the si'|);»niliiin

lit'tui'i'ii mapliiti' iiiil tlir LLiiiiLHi'. '\'\\r>r iian/c liilii< /' ari' oprii

at till' end I" I lie Mower. Id iim-cuc I lie u mil anil c.n llir umlri- -iilc

111 prcviMii llicin I'riiin rlmUiiii: \mi1i tinr ore. 'I'luv aic placnl al

o
Z
8 ^

i!,. k- i-
'" i ''"'h iipi""' ui'coriliiif; In ihc frrailc of oiv ticatcd--

thc fiiu-r tlic lu'urcr. Tlic ore is fcil in tlironiili a hopper //, passing

under the adjustable jiale (1. forininfr a jiilflintr bed and (hscharjrinf;

rlcaii grapliite over the adjustable tail C The tailings which

(iimpletely fill the hutch below the tul)e T settle slowly and are

T^^^
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d>
1 «. , , ,„.. n.«ula,..,l r..lle,- It Tho .w,n«i,„-.ioo,. ..,•
.t„at...l

,y a can, n„ ,1,,. main shaft wuh six proj..,,i„„s- t,,-

« tl' - >m, winch ^r,v,.s ,, ,h,. .,ui,-k npwanl pulsati.-n a.ul ..,,
<ljns,ahl. strap which linn.s ,h. ann.nnt of pnlsa.ion p'"• ;-" ' -. -Ijus.ahl.. ..rank pin, which serves as a pivo, f, r

'

!'•'"! -'.... upon a rani,,., wheel ,„ ,lr,ve ,he ,iischar«e roller H

l>«. 23.-Kro.n Air ),«, a.s aianufacturod l.y the latcrnational
Drj- ConcentratinK ("o. X.V.

Tho roller therefore acts in concert uith the blower. The wi,ithof the bed ,s four fee,. The n.achine is run with 420 to 7.5() p 1

'

-
t.ons per r,um.te. It treats front :m to 000 po,n„ls per honrusing one eghth horse power.

.nachn.e ,> six mesh ,..n,l the finest si... is 140 n.esh. ThJ m-i-ch.nes are rnn in practice with two su. .e.ssive treatments ,heroughers an. the finishers; the rongh-.rs ,nake for clean concen-
trates and th.. finishers f..r clean tailings, Th.- apparatns h ,carefnlly watche.l works .satisfactorily, b,„ it l,as no p.,w..r of s
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rc^ul:itiiiii. 'I'lii- cau-c's ilic niai'liuic. it li'.l iihu-c ia|ii,ll\- ihaii

iinriiial. Ill cdiil annual ! tlii' cinHcnlralfv th,. Hakr^ u il h lln' lailini;-,

anil if fell li>~ raliiilly In 1iim> cnniTiil lalr- in llir lailiic- Aii'i,

InrlliiT, illhc tVi'd lie royular In inianllly Iml llii' pci'Tiilai;!' -i'

i;ia|i|nli' \aiia!i|f. llicn tlic rise iri pfi-ri'iitajrr will rnrirli llir lail-

ini;s ami thr lall in pn rc'nla!;r will cniiiaininalr I lir liraiU.

rill; Mniil'KU I'MaMMlr rilNi IMIi \ run*

'riic liilliiuiii;; ari' llw csscnlial I'caluiTs iif this ap|iaratns.

uliicli is illusiratfil ill Kifr. 24 and 2">. 'riirinit'li tln' <'liainlirr .1 Vi<:.

2"), runs a fcctanitnlar liiaplirajimdi). 'i'liis ijiaplirajini is coinpiisnl

of an uiilcr rim nt' Icallicr, the siilc- of uliicli arc linnlv Ixiltfi!

I'ii;, Jl. l*crs|ii'i-livi' (if thr Hiiii|icr I'lUMiiiialic Ciiiirciilratur.l

lictwi'cn till' up|)i'r anil Inurr sci-tinns nt' the air cliainlicr. 'Within

llir ihainlicr the leather is liviiily atlachnl tn a slrniii: wiimlcn

frainr (/<). which is iliviilcd liy tiaiis\crsc wnoilcii liracc- (o. Be-

tween the^c liraces and allached in thein are two rulilicr Haps

le-tiiif: iipiin a siieet iif perfiiraled metal, '{'he diaplirajiiii is

eiiiiliected III t wiiccceijtric liu\es li \'\<i.2i, in which ieviil\e a tixcil

eccentric attached Id the wnrkini; shaft (
', each •eiitiic iMinii

cased liy a hmsc eccentric >lei'\e (</). which can he adju-Icd tiid

held liy a set M-rew (< ), allnwini: a throw nt' (ine-eii;lilh In nne anil

* liii'liMrils. I irc DrcsMiiir. |im>;i' >>;.'(I.
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;i i|ii:irlcr iiu-l,,- A rudvcnr,„,v,.MM.i,l ,. t|,M> r,„MnHn,„at,.,i ,,, ,|„.

'"''';'""';' "!"'' ;''>-'-''^.'-a ..M.|, n.v„l,Mi„„ an air l,h,M ,„

I'lii.'iini (,, ai>,, ana: r,| uiil, nil, I,,.,- lia

lliniu.;;li t lie j^raH'il -ii'\<' i,.)

'!]'> and i> ilix'liaiL'iMl

""•"""'•|l"-".-"l''lnt|, l,-,l(/;,M,rf|„.,|

"''•" ';'""^-;-""-— 'f^-'l- »-,,., n,nnn,.,l,a.,.„ali:

III I 111- Iraiiic.

n

h'l.'. -'."). l,(illL'itUillli:i| Sfcticij Si-u||. iruli 1 lout

"";';'"'7"""-^'n|W/an.„n,ras-;„„.l,,„irk,in.
iHH.I,

n.hM,Ml^,nliHH.|,..sapan,,l,.,,..,,,l,n.,,,,o,,,lu.M,a,,.nal
,,.!„.

'"•""'' ""•"l'P--s,., .„Mn|»/.,.al|,.,lski,M,n,.rsnM, Mpona.Ml
|.^,„alya,.n.s,h..louvr>,.,s. T|„.v a.v al. 1,,... 1 ,„

,V ""';" '::'";>-""-''"<•'"- from ,1 is,.har.,. ,.,„
.

>l^:jvn,,a,,v,.,l,s,.|,ar,,...haM,,..|^f,.r,l,,..aM.u..an,l,a,l-
.Mfr>. II... .•oM,...M,ra,i,„

, ,av 1... n.„,„v,.,| fn„„ ,|„. ,.„„-
.- nmn, l,..,l a, will. Anv,l..s,n.,,v,.nH.al,„.,a,..,.al„„.l,„a,i..n
"t .1,,. ,.,,nn.,.n,nn. I,.,, ,s ,,l,,ai,,,.,l l.y .n,.aMs of a un,v..rsaljoiM,
/.. wind, ,s iM.ia „Mlu. d..sin.d position hv ,n,.ans ,,f ,„.,, ,,a,np.

-•'-"-M.nvards „„. d.-har,.. si,!. ,s U and ,IkU .ow^^
""• '•"'"•"'""">'*-' ^ -v. d..p..nd,n,. upon ,1„. ..hararf,.,- of ,1,,.
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ore t«•ill^' irralcfi and llic \nr>U to wliicli it lias hocii sizi'd. As a
ttciKTal nilc tlic laiutT the iiioli ami tlir hravi.T tlir iniiM'lal,

the nn'atcr the imliiialioii in Ixnh (lirccii.nis. 'I'lii^ rni-lud die
is f.'dfroMi a h()j)|HT (lint >Im,.mi) placed at the Inacl n| ihv com-
cfiitnitiiij; U-i\. This linpiMM IS i,dJM>iMl.lr in |-)Mti(iii, .ind is

I)r(.vi.lfd with small -lidiiin ^alrs by iii..aii> ..f wlnrh the ;;,,« is

HdjllStt'll.

it will l)c i-vidnit I'l-oiii the Inivcoiiifr. that when cnishiMl i.iv

ioii,|«iscd (,f pailicio of dilTcniil mavituv-, is fed iip,,ii tin- .oii-

cciit fating Led. the pulsations thioiif;li thr hroad doth, due to
the blasts before described cau>e the heavier mineral partii ,s

to be thrown to the bottom, where they setth' down between
the l.iw.r metal strips and are tinis ^uiiled in the oi)p(isite direc-
tion towards the tailing side of the table. After Ih.^ bed is lilli'd

loan even depth of from
J to J of an inch and the result iim prod\ict>

of concent iate>. niiddlinKs and tailincs Iw^'in to flow regularly and
smoolhlv over the discharge end of the table, they .are Knided to
any iioint of disposition by means of wooden tiuide strips F. It

is found that the various min(>rals contained in an ore {'lassifv

according to their sjxTilic ^jravities; the heavier mineral, being
interrupted in its flow by th.- side of the coiK'entrating top, is

sprea<l out in a well defined strip by the action of the up|HT
skiiiiiiier. the next heaviest taking its place l)eside it. etc. There
is therefore a distinct .separation of all the minerals, >hould there
be sutlicieiit variance in their sixcilic gravity.

T.I obtain the best results the on'S tivated should be below
2mm, ami should be closely size<l. .say throufrh a 2l»-mesh .screen
oti a :j()-mesh, through :«) on 4t), 40 on (JO, CO on SO, ,S0 on 120
and 120 on 250. The speed of the machine \aries from ;j.")()

rovolutions jmt minute in the ca.se of coarse material to 4:)0 for
fine. This variation in speed is obtained by means of con.
pulleys. The stroke or force of air is varied by the length ol

eccentric throw by adjusting the eccentric sleeves befon- described.
The greater the throw of these eccentrics the stronger the air
blasts. The heavier the material treated the heavier the air
blast re(iuired. All machines a-e now sup()lied with an adjust-
ing device, by means of which the throw of the eccentrics may
be altered at will without stoi)ping the machine. The capacity
of the machine varies from 9 to 10 tons per day of 24 hours, accord-
ing to the character of ore treated, and the Imrsi' power required
varies from

1 } to J.

i\-i r 1-.
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18;i

iiii'ii

.y III I he

''\r|l|iiii|i' •!

'" <l"'ir .M.M,.l,.s, |„r„. ,|,„„, ,.,.,,,,i„,, ,.„„,. ,

loot ,1,.. pa,„H..s l„M,m „r ,,,.,.r„xi,„H,..l^ ,|,„ sun,,, .i...tl.os.. ot l.Kv, , ,sp....,l>.. Kraviiy ,uv s,,,,,,.., ov,.,-,.,,,.,. l.v mI,,,,,.,,!,,.,;;
.-.s.aM.... ami fall sh..,., ,.„l .n. ....II..,.,. „„...,.,,

"Uh... an.l tail „,„. , ,,|,„,„, .,.„„„,„„,,„ ,

.nn..,pl..s,uoa,,.lian.....hau. !,....„ ,,,,i,,,.,,,,,,,,,;.,.,,J,,:
'• .-para„.r an.l ,1„. other .ho (•|arks.,„-Sta,i.i, ,| ,„,,„-.nfi„al ,...,i,...,„ra,.,r. T..s,. hav,- I,....,. ,„,,,,„ .,,„,,.'-- ..I..S .,„ ,raphi,,. .,n.s ,..„„ainin« „. ..,„.. ..„.„„ ,

„,'

--0U. ,.an,MK., hu, ,1„. ,...„„s an. ,i.., k,„.„„. I, ap,...ar. I,,..-
|-ver,,lKU,hoyar..n.,,„..ns,,i,...lf,,.,,,|.,,arv,,r..s,llu|n;.I.
KM.K..- consists .,f ,)„. |i.h„.r niaLTiaU ,|k. .inn
xix'nfi.. Kravit\ „f all ,1,.. r.,Msti,u.".,l^- „r ,|„.
^'•parati.in l.y ....nli-ifiipil for.....

Th,. Murnfonl a.„l .\I,„uli,. s..,.a,a,„r .n,,,l.,vs als,. ,|„. ...n„.
I^nnp^s as the n...|nn..s jns, nK.n,i.,n...l, ,,„^v.th ,1. ai.l .;::
.u Hast. On a,.(..nm, of „s wi.i..spr,.ad on:pi.,v,n,.M, l.otl. inA"K.n..a an.l „, K„,l,„.l for th,. treattm-nt ,.f various ,.las<..s
«>r.., a .l..s,.npt,on* ..f tli,. same is hor.^ given--

M.m,f.,r.l an.l Moodio's .Separat.,r has a horizontal .lis.. Dn.volvniK a, h„
, sp....... see Fi. 20. Tpon this, the ,lrv on. o

separat...l IS f..d „, a s,,.a.ly ^^ .,^. K...S an. thrown ,u,t radially in a h,,n.,„tal.;iU

.-I.Kh.ly .hnvnuanl, wlu,.h surn.unds the dis... In h..

'

spa..e l...,w..en the .lis.- an.l the ....ne is an upwani e, m., f nnKln,.e.l ,y fan l.la.l..s. .1, devolving with ,he .lise. Th i .U ,1,.. hgh,..r por,i..n an.l diseharges it in an o„,..r ,.hani.;"7
«iHl.. the h,.av,er parfeh-s fall in an inn.T ,.han,l,..r, // 4fter

'I.... a> .shown l.y the arn.ws. lu.ing .listribut.-d to the pnip l.v
."'- I";--'"'-at...l pla.,.s. a. an.l aets ov.t again. The „ •

i
,^made u, thn.e si...s. :U to « f.,.„ i,. .han..!;,., and th.;;: u :;

* Hicliiinl.s, Ore Drwsinjr, li.-iiic M,S.
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lliilli 1 In t loll- |«T lioMi I'll- .uImhiImi.'.' Ill- III II- ••ii|n|iMi-l-

lic" I'mi- iMTloniiiiiL' the i|iil\ I.I' :i -I'l.Tii. -rii:ir:itiiiL; Inc ilu^i

l-'iL'. .'(', Miiiiil..nl .V M,»„lir> Srpiirainr,

fniiii (•iiai--i 1 iii:itiTi:.l. Tuo IiuiiiIi-imI -.tw in u>c in |-:iii:iMnil ami
Aiiiciic:!,

Al'l'AHATI^ I Sl.l) IN THI-; WIT Mll'llnl).

A nuinhcr of iiiMchiiic-- lime liccn iimmI t'nr wet crnsliiiif; of

grapiiilc (ircr-. Imt it :i)i|)c:iis tiiat only a iVu of tlicin have been

-h' >;,'?'.'.-



dm --l\(. »\li |;l I IMS. 'II \ I'HI I I Ivl

'"'i''"^'''' ""'' "lr,-...v At UM If,,.... ,„;,v 1„. „„.„l,nh...|
'"' ''•'" """• ''" -I-' -'"'. nr Chill null. I ;,„^ ,,,.11-

M;,„i|,- arc l„.,,,L. ,|.,.,| I,:, I ,(,,..,., a. ex,,,, I, I,,.,. I,:,. -|„,«l,, al.
'"'"' iliiHi,!, 1,1 viMliiil:,,,,,- l„.,.ai|-(. ,,| III,. I, -iiiall -,n, 'hiiii;
""'^"'' ""I ''" ll.al,.l„^ ,.1 ,1 I,. ,.„.,.,|„. ,,,„„ ,|„,

, ,,.,,,;

"""I "'l';"''l 1" Ih.' 111. I, Ml ,|„. .,.,..,,,. ,„ i,, ,.\,.,..,|^,. ,,,„ ,,,„,

'''"""-''" -'if'li"'' "n'iah,„iiinll-l,a.,li,.|,.|,i,.,.|„, „„,.,,, |;,|U
••'''.""|n,„..| \I„,UI tl,rl„.| U,,|kllial -la,l,|„ Ulll ,|,, ,1, Ml.-I,!,,:;
In :!ii i,„.-l, ,- III, |„,ii,„N ,„.,. |„„.„, |„,^^,.,, I,,,,,,. |j,,||. ,,|^ ,1^^ ^^^1

j'.

''""I "' lli-iH-mlilv ,.,l„i,.,.„ Hian-il,,, ,v il„.v .,,,. a|,[„-,,M.
'"'"'^ I'"" """- 'I'.n "ul|.„ u„|, ,|„, ,..,,„, .x,,,,,,,!,,,,,.,. ,,|-

I'"'*''- ''"^ •'" !" I'—
I

in vul ,i„-|„„M ,|,,u,, ,,, aluMii Jil „„,-|,
uilli \r,\ u,„„| ,.,.MilN ai„l uill, lair iv-iili- |,, ||| ,|„..|, ,, ||„.,,,

I- ("il ii.iali lal, •,.>,. ,,v ,.|avr\ iiiall.r in ll,|. ,„,.,

rill' liall mill i> a,, i Hi. !(,, I |.iil\,.ri/|.r, A ui.|l ,||.-;i;i„,| iii;||

lia.-. a lar-r -nwnivj: ar.';,. ai,il iiicah^ aiv i.i-,,\ iil. ,| r,,r ,1„.

"'"'•'''I "i"i'T llvalliHi,! t,, ,-,-a|«. ,.a>lK lr,,„, ,!,.• ar||,„, ,,1 ||„.
I'.'ill.-. a„.l u,i ,,v.r ll„. M-i-,.,',.. Il,r,.iii:li uliidi i|„.\ uill pa- a-
.VH„, a> >;inii,„| In,,' .la.iii:!,. Tl„. |„-,mIii,., i, i|„.n.f„r.. unuiiilar
'" '•'""••"";> •iii'l III.' puu.r „ii„|,ii,,„ „ ,,.|aliv,.|v l„u. Til,.
,lri«l,ai-k i> Ihr |,ij;|| ,.,„,Miii,|,ii,,„ .,f „|..|a| ,„.r t,,,, ,,f,,r,. ,.rii-|„.,|

'"" ""' ''"'
' ''''I III'' a.K;M,tai;(- i„ ,,,|,..r ,v-|,....,, Tl„.

''11 "nil n„„l,i,„.~ .ni-hiiii:. .•I,.vatiiii: a,„l >,.|v,.,,ii,i; app:.ralii.
Ill M -iimlc liiai-iii,,,.. |,< .•,,„, pa, .1,1,-. rci„l,.i> n ..-|».,.ially
ili-i,alil,' ulii'i, -i,iall unit., ar,' iv.|ui,vil.

llii- Miill. rail,.,! v,.|-v oft.-ii ill,. Chili niiij, ha.- vcrlical n.ll.r-.
nninuiL; i,i a ,i,-,'ular ,.,i,.l,,>mv «nli a -l.itic or ii-,.,i l.,,n.,iii. Th,.
aclioii .,,i,il,i,i..s j;riii,|iiiK ami ahruMoii uith inllii,^ ..r pr..>sii,.,.

This mill is larK..|.v us.mI in Austrian ati.l lia\ariai. -.•pafat,,,.,
|)hiMts ati,i. ,m a,-,.,, ,11, 1 ,,f its suiipl,. ,.,,ii>i rii,-! i.n, u,v> - ^,,^ |n,|,.
"'"'

•
^^l"!'' '!" '•'-nits ol,,aiii..,l in piilvrixim; ^Taphii,. ,'„, aiv

luirl.ly satisfacl,„-v. Tl apacilv ,,1 il,i> i„i|| is ,„.t lars,. ,.,mi-
|);uv,l with thai ,,r many ,,||„.r rnishinf; marl, in, > l„it it is ,.|ain„.,|

"'" '"'""' "'"-l^ '^ ''<"" Tli. ntr,. of th.. n,ll,.r ,- roll.Mj; „p,,„'
th.' tf,i};i,i,'iits uhil,. ih,. „,a,-iMs aiv -li.linj; upon il„.m, th,. ,„„,.r
IS sliilinu' foi'uar.l. th,. inn,.r l,a.-kwa,-.l. An illustration of this
mill is shown ,1, Kij:. -.'7. Tli,. two r,,ll...... hav,. ,l,.|a.-hal,l,. rin.'.
mail.' .If roll..! s,,.,.l, ami aiv rolling; upon journal- on a Lon/ontal
in.n arm atta.'h.-.l i., and tvvolvinjr with a v,.ni,.al s,,in,ll.. Th,.
J..urtials for 111,. r,,ll,.rs aiv K.m.rally .'apahl,. of v..rti,al a.lj.istnu.nt
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\Hti Mr(NiM;HAl'!l <)V <iH\l'||iiK

In .oMii-.n-iitr f.ir 1 1,., w.iir ..f th,. roller. Ilrliiii.! ,.,..1, mllrr ur.-

:»ll;irli..,| >tf.l jtriii^carniiiK wir.' lini^iu". or xcniixTs t,> .|i>iriljiiU'
or loo^Mi ih.. iMiip Tl,,. ,„ill i.s f,.,l |,y M|„)vi.l or l.v roriv.-vor
frot.i Ih.. HIakf .^11-11.^ It ,1111 l«. ,iM..,l ..itli.r .Irv or \wi. I.ui

Kig. 27.~E<lKii.liinr Mill.

lor tlir criisliini; of Kriiplut.- ores, ^rnuTally. iIm w,t nviitiii..nt is

I>riicti-p(l. In ilif hilt, I- ,as.. a s,T«-cn i~ placrd m tl,,. .irnilar
I'tirlosurc, tliroiii;li uhirh llic |Milv..ri/,o,| nialiTial is iliM^lmrc*'*!.

If it H .li-sin-cl 1 1, at tiic latl.T shall haw a criaiii ilrunc of fiiuiics^
it IS iicc.-ssary to ultach to th.- apparatus a rcvolviiis or piilsatiiip
screen, wliich .separates the finer from the eoars.', The hitter is

anain sent back to the apparatus for reKriiklinn.

Tlie followiiin table »;ives further particulars reKaniiun size,
capacity, ei,-., of an eil>;e stoue mill manufactiir.-d by the Krujip's
at .MafT'leburg.

TAHI.I-: ;t,s.

Ji.imctcr Wiilil, licVdltl- ('.ipmity Wcitfl,! Wfiliht
of if tliin..i llersc [MT i)f <lf

ruiiiiir

.Mllli-

riiiiiicr |KT I'nwrr lM>ur wli.,1,. runner
lit 111. minute llsctt Kilds :i|ip:ira- Kilos

IMCttTN.
tii.i

.")0(l I.'.-. Ar, .5 :(.' SM) l().i
MXI -'(Ml M) -' (Ml I.HI j.y.vi (12.i

1.0(H) .'.-i(P 'Jit 4 (HI 2.")0 4,100 I.IHM)
l..i(K) 40(1 l.-| H (H) SIHI IJ.SOO .S,(KXl
LMMM) .')(M) IJ 12 (HI l.i'ilio J7 000 li.soo
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UHtNMIN., »M, HKHMNc, ,,t i.llMMIIII. IS?

Hi" ronMru..,..,, of tl„. Una,, ,„||,.r null is t„i,,.,l „,.„ tl,..
sfu,,,. pni.npl.. a.H il.Ht „f tl,.. n„ll jii.i ,1,.., nt«.,|. „.,|, ,|„. .,„|,
•li Trrrnr,. ,1,,,, (hr,... roll.-r, ur,. u.,.,1 ,n,„,..l ,.f „„. \ ,,ut,.,„a.v
'•vlin.lrinil .••nrr,. |k,hi stai..!,. u|. in .1,,. mi.l.ll.. „f tl„. pan tu tl,.
tu|. ..f «-l„.-l, is k..,v,.,| n l,mn..|„.,| M,,,,„r,. „|,„.|, .. ,•,„.. ,1,'.. |.ov.«
f'.r .1,,. Imr.z..n!«l .InvinK >l,uft, U,.|„w tl,i. „ fuMmnl thr h„n-
/.oMt,il Imv,.| Krar, ulu.h n-vivr, I !„ |K,wrr frn.n tl„. ,,„„„„ Sull
l"»..r IS fasfiuMi tl,,. ,,.v,.Imi,k laM... «|,i,.|, .arri... ||,.. ||,r..,. i,,||
iuu\ Mick..

I jiMirniils .if (h,. ii.|||.|.s,

li IS ria.iii,.,! tlial iliis i,„|| „ ..,,,,,,,11, ;„|,,,„,| ,.„, ,„„
urin.jiiit; |)f..|,aralor\ I,, s,.|||iiii; tl,,. Uur<

' lassim i(>.

rii.s,.

!i''tiiin III' ual.

ir.. ai,|.lian,.,.s f,„ s„bj,.,.|i„K ili.' un.iin.l „r, i,, th.
I.T iiii,l..|. (,-,', -..tliiiiK ...,ii,|ii„,„s. |'|„.v aiv ,|i\i,|,.,i

liil'i lu.i |.|ass..s:

I. n.n,.., |.n,.|ii,.M,t; a s.Tir.s .,f |,r,„|,i..tv .|,niii,i.s|,iMu iii m/..
pr,.paral,,n i.. suhs,.,,,,,.,,, tr..alii,..i,t aii.i.

^•. Jl"«<'. »lu,.|, s..t.i,. ,1,.. ul,„|.. ,na...ria! as ...,M,pl..„.|v as
JHissiM, fniri. wa„.r, T.. ,!„. (Irs, ,.|a.s.s l,,.!.,,,^ all .lass,,,,,., ,„
!" .s.M..,n.| all ,s. nli.m apparatus an.l tanks. All tlirs.. „ia,.|,wi..s

hHv,. ,i curr-nt ..f water, wliirh .arri-s a«av wliat..v,.r grains ti.uv
rr.nmn su.h,h.,„|,.,1 ,„ it. 1„ ,i„. usual u.-t mv tvmtumM. f„r ,.v
"M.pl,., ,„ ,|„. ,.H,,. of |„.av.v n,..tallif,.r.,Ms ..r,.s il„. ,l,.si«„s an.l
.•<tyl..s ,.,npl..y...l ar,. v.ry >iun».r..us, th,. val,,,. „f ,.a..|i ,i..,H.„,|s

"!"•" tl"' '•li:.ra,.t,.r „f tl„. .,r.. t„ l„. tr,.at...l, l,ut in tli.. s,>pa,at,„n
"I trraphit,. „„iy a tVw of tl,..M. ran I- ,.M.plov,.,l «„|, a.lvanf,.',.

>f th,. Miiiicral,.

""IMC I., tl„. .similarity .,f tlir aj^'nUv (jniviti,.:
iisiiailv con.stitiitin); tlic LranKUf.

•n. tl,.. irn.i.p „f ,.|as.sifi..,.s l,..i„nK tl,.' s„ rail,.,! "Spit/kast..,, "

-• l'"i'iti..| l,„x..s: In this separation 1 1„ f„n.i..l 1m,x,.s ar,. r..,.tan-
Kiilar pvraini.is, witli ll„. has,, npwar.ls Th.-v arv ,l,.s,«n,.,| r„r
assort, „irsa„,|s,|ir....t from tli..r,.lls.,rtli,..., In,. .s,on..n,il!

"'" '"^'t-fial li.ius fnim tl„. Kr:,milat,.rs tl,ro„Kl, ,„.v,.,.al of
a.l, ,litT..n.nt in siz,. ami ..a,.|i <l,.|iv,.rinf; a (litT,!.,,!

.su,..l L'ra.M ,iir,.(tly to tli,. ,.on,.,.ntrators. 1„ this «av ti„. samlsmay I.,. s,.parat,.,i into .lifT,.r,.nf ,|,.Kr,.,.s of t,n,.n,.ss .-.i v.-rv hitl,.
'•vix'tis... u. a simpi,. apparatus an.l will,o„t lal.or, Tii.'s,. l„,x,.s
Imv.. also th,. a,lv...„ta^v of K,.,ti,,ir r„l of >„rpl„s water. wlii,-h
woMl.l ,„„.rf,.r,. with .•om...nirafion Th.. hrs, ho.v is narrow

t ll(.s.. Iloxi's
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which cuuscs 111,, uatcr t.i (Inu >uitlly. thus nllowiiiK only the
nmi-scr trniiiis lo sink, while the Icihiiicc is rMrricd iiitd the next
wi'lcr Ih)\, where the sMliie (|U;ililll\ (if wnlel', >|ire:iilitl«. ;i.--suilles

a slower inolidii. s(j ih.-il ihe iieM liner sand is se|iarale<l and so on
with I he other lioxe-.

i-'i}:. '-'S.ldjand ili) represenl a poinled l>o.\. I'i;r. JS '(/) is a \<T-
lieal longitudinal seetioii, j-'if:. i>s (h) a vertieal er(.s> section. 'I'he

.4mA\^<^s^Wk\smwS

material flows from the stamps at (a) into the hox. The -inking'

grains concent rale at the point ("iandllow onl throiifih theaseeinl
inn coiiiliiit ill') intothetronfih (/)) The finer material, which ciin-

fe-s^ ,M,-i3kiiLM^^'^'f
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not resist tin

next liirficr 1m>\. '1'

iiiTciii III' water i> caiTied i.ver

Imlaiice the watei- piessui

le CDiiiluil (I)') asce

'<> i)li|ain all tin

e illshle the li(i\.

llie spi.MI (//) Hill, III

ill imler Id cuiliitei

;iil\:iiiiajies iif |i

iiii.l practieal kiicwieilfie iinisi |„. take

:ip|iaiatii>. I lienrriiial

The width of the separate l)()\(

the <|iiaiitity of the material, whiel

II account (if ill coii>Miicti

•' 1-^ iiiiportant. It (|(. >eii<l> upon

(XT secoiiil. and on the deci

1 i> intended t,, ,.nie|- li,,, |„,,^

grains in it. According to exp, i

•ee ot eoarseiii and

tl le coarsest i)art of c,

leiice, the lirst

1-10 of a foot width toeaci

larse ore is to I

density of thi'

tiox. hv which

!•; .ft

1 cilliic foot of

le si'jiarated

le fill

tuff flow
lowuif; three

felling. The depth of the I

the latter measured from tlu

lioxi

'oxes IS f;iven liv tl

iiild havi>

riK [H'r second.
s lias twice the width of the p

le inclination.

Allot

horizontal line is 50,

sands

appar

lor apparatus, which is used for tl

' the "Spitzliitte, " in

cla.ssification of

it lis sill

upward current of wat

>j('cts the sand w
I)rinci|)le a livdraiilic classifier. Tl

comes from the

which hav< ifll

•r 111 a confined .sji

mill to an

can no out throiiL'l

lent weight to settle down tl

ice. and the j)articlc

di.scl'lar^e sjii^rot Uelow, while t

rou^h the current.

cannot do ,so, >ro over fo the next pocket of
upward stream of less f

pocket. Since the s[M'ed of
fourth

successive

tides ill the latter

po

'orce awaits then

the

KKse. which
classifi,.r wl lere an

1 aiui so on to a third and
current decreas

'oxes coarser particles .settle in the first and fi

in the

ner par-

I'is

sts of

!!• shows an adjustable spitzliitte. Th

I'sh

>x with a transverse I

apparatus

iping (it) dejrre,

which can lie 1

Insid:e is a r
section with the sides (/))of tl

ijX'd splaier or prism (r).
I"«ere.l and raised l.y set screw (</), Thedisiil

always centered in the 1' l.ox. and I

iIm' two parts will l„. |,.ft adjustalih

'ctween the si

placer is

opiiiK sides of

for takimr

two tulles for

out the carryiiio; current. 'I

spaces or tulie> for lirinjiir

ill 4 iiiillinieters: 1,

coarse stutr, accordinc ,„ l{i,.|,an|s

i> insutlicii'iit fiir ir,,i,d .setilju,

lie length of th.

nusl he al

he width mav lie (il'll
i

Ihout

itiore is nil-

I ,

> '" -;-' u,ay,ie.i^..i,i,||i,„„,ersai„l the thickness
'l''l<'P-"l"P;'-Mhesizeof^.ramit is desired to Iif, . and up.in
"'luatuitv of water in the carrviii. current. An a,ii,..,. tu— -,lre,,,,,rea,hicknessof,Un,in.n,ete.^

'"","' '-•"""'•"•ters,..r .second. The .unlet of thepi-H. „) is^'""'^"•'"^ """'"' -s. .'f which then, must I,el, '-era I .!f
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different sizes. Once tin se are rejruiateil. tliere is no other work
iiliir flow, as some aecidentto l)e (lone, exeepi to watcli the rej;i

may eaiise the eon<luit to heeonie ehokeil. To obviatee siicli nus-

Fig. 29.—Spitzlutti'.

haps the boxes are provided with a rod in the centre, on the lower
end of which, just above the oix'ninji, are two small rinRs.so that if

tl>;' sand or pulp accumulate by nesl(>ct of the watchmen this rod
is turned until the stuff becomes loose enoiiKh to force itself through.

nUDDLKS.

These building tables or buddies, as they are fienerally called,

•serve to concentrate slimes and fine .sediments on a circular bottom,
inclined towards the periphery. The snialliT grains of jiigher

si)ecific gravity are moved down the slo[x> slowly by the water
current or not at all. since thev are in the lower slower current:
while the larger grains of lower spec fie gravity are moved rapidly
down the slofie, since they project up into the upjier rapid current,
this action separates the waste from the values. The material

wm^^^i^im^ 'v"^^m^^wmBymt' t^ ii§ifr:^^^smwm
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builds

iiliitcd. Tl

^Tailiially uj) until iiliout K) or 12
wasi

out. Til,

uii« IS then sKi

iiiclirs deep has ac(

II »' tail

'11''' iij: up of the material

PIH'd and till' prod Ucc

Uuildit

wliicli j)rcvciifs the ore fr

IS rcKulatcd by adjustiiifr

the feeding I

s must always i„- f,.,!

>Mi rolling; off the table
witli classified i)roduets and

beKins the mat, rial builds up arid the si/in,r IZI

£;;:'X'\T'"^
'

-'- --'"• Af.erthi ;;„,;;;oMUs. the aeu.n eontmu .s unifonn. so that the finer .^rUns
(l"--y.".m.ral) are .leposited near ti,e feed an,l the eC.nuns (l„ht nuuerial) at the tail. The finer parti-i s near,. ,1
iH'ad fortn a n.mparatively sn.ootl, surfa,.. on wlu,.h the ar

I'iR. 30.—t'ircilar Huddle.

miT^-m
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Tlic l)il(lillc is icprcsciilcd ill I'ijj. oO. Tlic cDnical botloiii

((() is fdriiicil of \V()i)(| jiMil is 10 feel in (liimictcr, soiucliliics IS

mil! 2U fi'ct. On lliis tiic iiiiitcrial is (listiibiitcd; (h) is the cone

siipfxirtiiic llic iVcdiiif; !i|i|);ii;iHis: (i ) ;i fiiiiiicl |H'rfi)rat('(l witli

4 lidlfs and fiiriiislicd at I lie tup witli an annular troiijili: (//) arc

arms, carryiiif; luo liruslics, halanccd liy the \vt>i>rlits (</(/); (//) is

a launder for conduct jiif; tlic stuff into I lie funnel (r). from wliicli it

passes tliroiijili the iH'rforations. flows over the surfac<' of the

fixed cone (h). from thence towards the circumference, leaving

in its profiress the heavier portions of its constituents, while the

surface is constantly swept smooth by means of the revolving

brushes, iiy this means the particles of difTereiit densities

will be found arranged in concentric circles. The arms usually

make from 2\ to 4 revolution.s |H'r minute, and a ni.'u'hine IM feet

in diameter will work from 15 to IS tons of material! in ten liours.

The feed cone (()) has a radius of three feet. IS degrei's slo|>c

and with its outer edge is i) to 12 inches above the washing .sur-

face. A launder is placed around the buddle to carry off the

wa.st<' water. When the buddle is .set in oix-ration the formation

of the building cone i:i watched, and if the sand builds too fast

at the upper end it sliows that the pulp is too thick or that it is

not fed in sutlicient (|uantity. If the sand settles too thick

Ix'low. it shows that the pulp is too thin or that it is fed in too

great a (luaiitity. As the bed fills up. jilugs are inserted in the

|xM-forated tailboard. When the table is covered with the de-

sired thickness of tli(> pulp the different products are marked off

in circles. Kach concentric product is shovelled into its pile or

bin or if waste to the waste launder.

In the case of graphite pulp the earthy or waste material

settles down near the centre round the cone, while the graphite

itself builds up near the |K'riphery of the table, (ienerallx' three

proilucts are taken from the latter; waste, middlings and con-

centrates. The middlings ar<' always treated a second time on

another buddle or are charged with the original pulp coming froni

the "Spit zli It ten " or "S pi I zkasteii."

iiMUizoNTM, i'i;\()i.\ iNi; sizim; >ii;\i;.

.\ circular >iziiig sic\i' is soinclimis used between the classi-

fiers and iilm sizing tallies for the cxiraction of graphite flakes.

It has a diameter of fnun two and a half to three feet, is of convex

shape and revolves round a \i-rticai spindle. The sieve consists

rm^'Si^mffm^r^yw^mM ?erff mA"^**' .,".



DHKSSIMi AM) IIIHMNi; OF CJHAI'IIITK !!»;{

Of hniss win. doth or hctfr of [HTfont. .1 ;ialvMM,/,.,l ,ro„ ,1,,.

mcsl. of «l,„.|, ,s ,|,.t(.r,Min,.,| by tl... si/,, of tl„. ,>,„,luct trral,.!
rii.. const rucl ion of this appunitiis inav l„. s..,.,, from Fi.r :ii

Fig. 31- Horizontal Hevoiviiijt Sizing Sirvc.

li is tho spipot piiH- of a ,.Iussiti,.r .1 .lis.harjiinK \\w pulp „, the
sieve C. revoivinK in the manner indicat.Ml roun.i a v.-rtieal
spinJIe />: E is a spray pipe for convevin.; tile Halves into a
huindi'r /'.

Tile artioii of the sieve is as folhuvs:--
The pulp enterins l>y H spreads out over tiie sieve and l,v

the evolution of til., tal.le ,s ,.arrie,l before the line water .pravs
of tlie pipe E. Tlie smail..r particles pass thn.nfih the Meve h,
:i launder iimlenieath. while the eonrentrates ronsisfin- m.,sily
<it the lar-er (lakes are swept before the fine water spravs into
the launder F on the |vriph,.ry of the sieve. In onhr t.. pivvent
tile elo-ins of the latter a revolvinj;- linnh (; is phi 1 ,md..r
tile sieve in the manner indicated, which , ean,~ th,. ho'es from

13
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cloflK III; iiialcriiil, after tlicy liiivc |.ii.-sc(l flic wiitcr si.rays. Tin-

-ii'Vc makes fnuii 1 t" t> revohitniis |xt iiiinute, deix luliiig uiHin
tlie i|uaMtity ainl size nf the grains.

lUUMir.l.'s MVUliAlI.ir SKPU1AI(iII.

This apparalus is lieiiia ii-^ctl in the mills di' the Huckiiiftham
graphite (lislri<'t and has niveii excellent satisfaction. The iii-

1,1' *•.,'';

i'-N .'V

^V.V'W-V'.li

f-'^^.j W -.iSSKi*'!?,''' .v.V.'^?fri:J«v^«;'V</6?5^i



i)Ui;ssiv,, vM) UMIMN,; OK ..Uvpmri; kc,

'"''''"V:"""
" -I""-^"""' "•'-„..,„ ration of .„v~ , ,,

;"'-•' "•-'l;"'lvot i^nt,.!,,,.. o,vs. un,i ,.o„s.s,s ,„ ,V,..liM« ,1,..',|,m„-
t.wa.,.,1 ,.M,1 ,ln..,| on. „,„„, ,, ,„„,,„;, |„„| ,„. ^^.^^,,. ^^_

'

.. i U.yon, ,|,os,. ,|,a, w.ll no, ,|„a, . Tl„. , „,,„„ „

'-' "- llMMr,u,o„, („, „„l„.a,... a ,v,...,.,ad,. fo,- ,1.,

;;;'--:l>'-l'''')./l--ndoro,,,..r,,,.avi..rM,in..alsL^^

;;;;;„;;:;""'
"''•'' '•' "'- ^"•'-" -'-p .i:n.u«i, i, ,„ „„.

Tl,. ,l..sin..l for,,, of water s,r..a.» is s.nm.l l.v tlu- watrr.-UH.K fron. a ros. (,/) on ,1„. ,.,„l of „... supplv pip. (,) ,i-t-ns .lo.„ a short ,lista„.... into tl,.. r,....,.ta'.l,. .) a r""<• s,.l.. of th.. san,... Tho outlet si.le of tlu' rose i „r i

;i:::.;;:;;:r"'-'''''''"-^'
-er „...„. ins,,. •:,

Tlu. .lisinteKrat...! an,l ,iri..,| ore is fe,i „, ,|,e sirean. throi.j:!,

so as to secure a regular feed.
'

The process is .li.stinKuishe.l fron. oth.T processes hv the fact

r"i;;ri r^*'''-'"'''''"^
*•""'•'•"""•'''• ^^' '^>--"--'^-

surl.K e. instead of wet in water or dry in air.

SKTTLINC TANKS..

These are used to settle finished produrt.s, whether eon-cerates or ta,hn«s fron. currents of water. They are .V, wo

Krains^'''""'
'''"'''' """"" ' ^"""^ ''"""'">• "^ '•'--•'^ I'-'vi.r

-J-'ri'-- wi,ich take th,. overflow of the h.tter collect in.
•'• "'<• '""^ f-"-a.ns. The tanks for th,. ,.oars,. nmterial •ir,. •

•':

;;"'—•h sn,aller than those for th,. fin,. an,l h . |e ,

„

'- "an rehn,.nes the following ,lin.ensions:-Fro,M 1 / ,' .

-.,.,. .n,, , ,o , J „.^^^^^

T ,.olI,.,.„„. tanks ,n us,, ar,. all of a r,.ctan,.,lar sha,.. andI'HV,. fre,,uen,ly the following din.,.nsions.-G to S n,..ter 1.

,"
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1 to 1§ meters wide Illiil 1) riulers deep. •|li,. f;iil|>lllle is idl.iWrd

to settle ill |)ie<e tllllks to a I'ennili liei>;lil , iiliil lliell I lie water
above the seHliii^rs is draUM oil to UM<n . and tlie irraiilille slllne

shovelled on; and traii-porled to llie ||||er presses, 'i'lie liest

graphite eoiKs from the la,-t tank and I lie .|iialily delerioratcs

from till la>f to tlie lirst lank.

\er\ often I lie settling tanks are arraii^i'd in series witJi

short narrow connect inj; launders in such ii way, llial anyone
may hi' cut out. emptieil and flushed out tliroufrli the liottoni.

KIl.TKIl I'HI-.SSKS.

Ill the early days of Rriiphitc miiiiiin in Holicinia some :{() or

40 years u^o much dilliciilty was cxiH'rienced in frcrinft the slimes

from the water i)r(>puratory to drying tiiid grudinR. .Many ways
wore tboiiKiit of, and some of them put in practiw; one method
consisted of letting the slimes first dry in the air under long sheds
and later dried over a fire. Another way was tlie application

of a centrifugal dryer, hut all these methods were slow and in-

volved much manual lahor, and could only be carried out success-

fully by taking .small (piantities at a time. .Modern methods of

production and refining on a large scalt; necessitated a more
rapid way of separating the water from the solids, an<l this has
led to the invention and introduction of the filter press.

.\ filter press, Viji. Xi. prinu'.riy consisi s of a series of chaniliers

formed either by recessed or by Hush j)lates with frames between

m'\ry<'r '' .»* J ,.

•"
,»f?- ^?c 'm?iWL\r:>.i:s2m
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tlii'lli, Ihr widll, ,,|' ||,|, Ijiitrr (let

lirsf plates iiiicl tViiniC!* Imvc ii |

irillliiiiK tlir llll(•km•^,^ i,i ||„

IK |)r(ij<'ctinj: fioin caili

(il tl

i'IkI

wliK-h r.'sis M|>nii a pair of paiall..| Imrs. (),„. ,ml „i
licM' bars is secured to III,' fri.iit or il

ell

plates ami I'raiiies rest ihioii t

••kI of tlie press, till

leiii aiid till

follower is forced lip apiiiist tlie frames I

crew or livdraiilie phiin;cr. in a vok.

lack plate or

!>• nutans of a

crew staiidaril, to w
the rear en.|> of ,!„. ,,ar> are se.Mired. Over tl„. surface of

'ilcli

plate or frame is stretched the tilt

eac

ioth

er I Iiiim coiisisii MK ot col Ion

The material to he filtered is j)um|H.d tliroiiKl
liejid of the press, and is distrihiited over tl

medium, th,. li,,i,id pu.s,scs tlinrnjih cored

i^'h a ch iiiiiiel ill till

le surface of the filter

iiiiels

the solid iimterial lieiiiK retained on the surface of tl

ill the platei

medium firadiiall .V filliii;,' the chamber.
filti

The exit of the water is provided for by a d
of eac'h plate or is arranjied

ri|) cock at the side

tt-nding through the press. The f

iiKed to pass through a closed elmnriel

of locatitiK 11 defcetive cloth on tl

oriiier plan has the advantajie

plate to be cut out In ch

ohition would be pa-siinj;. The el.'.sed elmnnel
saves a little time in the

eorks to ofx'n and to close, each time tl

The sliiiu's are puiii|hmI through tl

le press, enabling; that i)articiila

iiK its drip cock, throu^rl, which a cloudy

on the other hand
ifXTation of the pre.ss, there beinj;

pre: filled.

of from !H) to HK) pounds until .solid eakes are formed insid,
frames. The press is then oixMied by the hand

press under a pressure

the

plunger, the cakes removed
screw or hvdraiilii

and after flushiuK all the channels and fr

current the o|H'ration can be

one after tlie other from the frallies,

lines with a clear water
repeated

The pump ii.sed for charLMiiL' tl

sjiecial ( lesijin.

filter pres.ses must bi of

amthe valve;

out of cominissii

)ecau.se any particle or grain that may get under
tay there, may clog the pump and put same

III until the obst

rangenients may liap|M'n fre,|uenlly. Th<

licle is removed, and these de-

in the M(

Pl

luinps mostiv in use

iragm

>hemmn mines are the .so-called - membrane " or "di
pumps; the j)luiigers are .separated

valves by membranes of

thus avoiding entirelv

to 1 )e treated in t|ie filter

ill these from the
s[)ecjal construction or diaphragms.

•le slimes
the clogging of {lie apjiaratiis. ' Tl

eiilar basins, where the\-

pre.s.ses are g.^nerallv coll

graphite has

are kept in ipotion bv
l)eeii treated chemical

lected in c'.'

a stirrer. If tji,

as a rule after t le p-.ices
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of (•.(ni|>rf»<si.m 1ms Lccii Hiiisli«;,|. ,i .iirniit of clear «iii.r. -oiiir-

tiiiics wiiriii. i« forr.-d throiidli flic ,iik.s in onl.r tc <r,;- ili,-

iiiittcrial from oiiji'ciionablc' clicitiii'al solinnns.

Kilter pressris are made m various .le-i(;iis ami eapacities,
both ill Ainerira and i;nro|H'; the \\ri(er .-aw, in sewral of the
Holiemian and Moravian relineries. heavy presses tnatinn from
GIM)|<. l,(KM)llis, of line jrraphite at the lime, lively :l or 4 hours
a priss is disrharced. so that m IJIkhiis from l.siMl ki J.KMIJI.s.

of nrap;:ite is produced with one press. The moisluiv contained
in the cakes varies from IS to •_':{'

; : the latter are dried inordinary
dry kilns, which are k<pl at a lemiMianire of KHI dejiives cenli-
(irade for LM to JiO hours; son f the Imer products are then put
lip in barrels aii<l sent to the market, whil.' others are aj^aiii pul-
verized in Hall mills or v<\a>- stone mills and the,, iriaded and
»hip|)ed.

Till MlillUII.I. FII.TIH I'ltlss I'lfocKs.-*.

A patent was ^rallied on August L'ltlli, 1!H)."(, to .Mr. Cliiiiles

\\. Merrillof I,ead,S.I)..<,fr..S..\.,fora new process of slime tivat-
iiieiit.* According to the sjX'cKications, the invent ion relates to

improvements in proocssps for reiiiovinK th.' semi-solid material
from the containers of filter presses, and the primary object is to
faeilit.ite and cheaiX'ii the removal from the containers of the
material, which will not pass throujjh the filter medium.

A secondary ol.jeci is to iH'iniit of the indeiM'iKh'nl intro-

duction of cleansinjr and precipitatiiif; of other material into the
container

In t' (XTatioii of iilter presses or similar pressure fillers it is

custonr to separate the units, of which each press is coin|)osed,
and n I. ve the solid, semi-solid or unhlteralile material from the
distance frame or container, usually separated liy hand. This
method is naturally e.\i)ensive, in viev. of each unit of material so
re.,iove('., ns the wear and tear on .he filteriiij; medium, covering
the filler plate- is heavy, and the time so occupied durinj; which
the press cannot lie used fos filteriiifr. greatly reduces its capacity
per unit of time. Hence, the sco|«' of the ordinary filter press is

limited to the separation of solids from liipiids in ca.ses. where the
v.-ilue of such materials is such as to jiermit of tlie expenses out-
lined above. Furthermore, the necessity of removiiifr liie lillered

maierial from each distance frame seiiaralely, results in the ii-e m
* Knp. & .Mill. Joumul, ;«),S<'pl.. I'JO."), p. (iOl.'.
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•Icrp .liMaiM-f fmm.'-. ill „n|,.r to mrn-iiM- their s.-paiur ,„p:,niv
Morrnv.T. tlir rc-ult.iiit tlu.k nik.- of soli.l or Mrmi-Holid inal.rml
llicrrasrs ||„. ,MV,siirc i,.T..s...ary to a.xoniplish tlii' (illrnnir; an.l
tliiis ail.l.H aiiotli.T fartor to th.^ cost of o|HTaliii>r said filt.T pn-.'s.
Thr Mrrrill proc.v.s .•oii-ists in m. coiisinictini: tlir coiitaiiiii - of a
lih.'r pivss, so aM to iMTiiiit r.'iiioviiin: th.. so|i,| or MMiii-olhl n,:,.
tirial frotii tlir .•ontaiii.Ts, willioiit s..paratiiiK the iinii. ,,| i|„.
|-tv<s„n. tihrr. To a.ro,i,pl„h lhi« nil ililH for rart, ,|l-lai,(v
''•"' ' •""'"ii'i- i> pi-oviilrii. throiijfl, «|iich a li,|ui,i. va|H>r or
>;as IS iiitroihicr.l tiii.lir pn-surr, aii.l lli.. .oli,i. s,.,„i-soli,| ,.i ui,-
till.Tal.l.. .ont.Mit is >|,ii(r,| or forr...| out throiit'li an .Ait fn.in il,,.

tram... This .Ait may l„. an iiMl..|H.|i,l..|it oiitl..t. or it ni.iv !., ih.^

"iHWUMjr. throiiKli which the iiiat..rial to 1„. til,,.,.,.,! i. onmnallv
iiilro.liiccd.

ACKSHDIdl S Hdll Mll.l.s,

AinonK ,h.. many a<'c..ssori..s for mills, may !«• m,.|ilioii,.,l il,.'

tojlowinj; more important on.\s.

I -Ore fci>j,s.-Tli.. varyiiiR pro,lucti..n of ore in ih,. mini's
culls for rcceiviiiK l.ins larj;.. enoiiKh to serve for storau'.'. \vh..|i
the mine is pr< diiciiiK mor.' ore than th.' mill can tivat an.l t.i

provi.le ore for th.' mill wh.'ii none is r.-ceive.l. It ..ftei, happ.'iis
that miiiinp an.i milling are carried .m for 21 hours, whil.' hoisting
iiiid shipping rover only 12 hours. A common rnl.- for the .-on-
struction of bins is, that they shall hold at l.'ast 24 hours pro-
duction of the mine, and they are often much lar^.'r. Int.Tm.'-
dinti' bins are iisc.l in some mills to act as res.'rvoirs, so that a
tomiHirary sf.ppaKc of oiu- part of the mill will not iicessitute the
stoppage of the parts prec.Hling anil followiiiK.

2-Ffrrfcr....—In takinj; the rock from the breaker to char"..
hn<. crushiiiK machin.'s, the supply is ivKulated, but it often hap-
I'-iis that a siiilih-n rush of or.- will .'iM.ke them, and unless they
at-.' suiiplied with .-iii extra amount of power and streiii;ih, whicli
IS generally not llu' cas.', they will hivak. To avoid this trouble
fc'ders ar.' iis.'d, whi.'h are kept constantly full of mal.ii.d. fc.l
to the app;iratus by automatic ari-aiifreineiit . niostlv bv osciHatini'
grates. •

•

\ Rrmoml „l i„rk-i,oi,ih. holt, „n,l shHs: To pr,.\-,.nt
strains on cnishiiif; rolls or clonfii,,;- ,,f .l.iirr.'nl inacliinc... coarse
screens are sometinii.s iis.'d t<p iviuoM' pick-poinls. stick-, etc..
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hi

fmiri till ..re iil'tii |i;i.-> Im-iii rhniiiBh llir lir>- kiM . I'dt- the
iMrilftiori (if iti.n 111 sdinc IMlll- |iciuil|ul clcrlro limUMCl'^ .lie

ii-i'<l. All lllii>li;itinii iif lu" (i| llif ilisiiiiw i'lii|>l<>\iMi i^ K'^i'ii 111

rii:.:!l.(:ilii|^

^N.

Kill i\»

rll_z^:

jf •v^" O*

t hiist-fdris: Wlii'ii till' lire i- trrjitid ilry. iIhtc nmv Iw
so iiiiich tloiitiim cliist niiarialiiin from the cnislicrs. piilvcrizmj;

iiiill^ anil screens, that fans arc ncc'ilfd to rcniovc it. Th(•^^('

-ucliMi, faii> lilii« till' (lust nciicnilly iiiti) a liac riMiiii. whicli is a

simple ami cITcctivc iiicaiis of catcliinj: the r-aiiic This ciinsists

of a room, in wliicti a liirgc iiiiDil.cr of liiirla|i or coiion doth l.ajis

arc siisiMiiilcil 'I'lic air passes throiuih the iiioln - of tlie Lags,

while the (liist is rctaiiierl in the latter.

7t Srrci IIS ami vkiv Tlie-e .ire (li\iilcil into two classes:

kiii^' anil revolvinj; mtciiis. 'I'lic lirst are often used in (he

iration of firaphitc flakes from tlie iliisl, a revolving hriisli

Ill-low the screen hcirif; n.-icd to free the holes from Hakes which
ma\ cloj; them. They may receive an endwise, sidcwisc. up and
down or tiyratiiii; motion, the numlier of imlsations hciiif; iM-twccn
_'(l(l and :{(M) per minute. Tlie revolving' .-erceiis or trominels nia\-

he cli\iilcd into cylinder and prisms or cones, Ttie cone sieves

empty themselves, and the cylindrical and prismatic -icves have
an incliii^iiioii fur the discharjre of the oversize. The revolutions

ranee from Iti to _'() [icr minute. Tlie surface of the sieves arc

-na



^^j^imL

ri||l-.^INc, \SM |(|HM\ ,t ..lufiiii, JMl

iiiMdi' of vMri..u> iimlcriiil-, il,.. ...ur--, ,,n. nf trm.i; ^ iv ,|„i|,
iIh' liM.r or t;iM,lit,L' -..tr.i,- ,,i ,,!:.,. .1 ^n , I «irr, l.rii.« o. ..Ik ItoltiMi;
rlolh,

• 1 Sl,m, ,.»„,,. (Vi,i,,|,,i.,,l
I

n,,|„ :,,v |,,>,|C h.rycK i|.,.|

Ihaii Miiv nih.T I.., Ill I'm ,i. L.tiiii; -Iii-h- Imt.m,-.. flirn |,;',v,. ,;,,

v;ih.- or ,,l„n;r,.r. ,„ ,„ „ ,,,^,.,1 (,^ ,|„. ,,„ ||^,,^. ,,,_,^^^^, ^,^,^^^ ^.

.-.llv .,f a ..-t of f.„„ ,„ |,L„|..., ,,,,.,,,,1 ,„, ., ,,.,„|v,„;: .|,,,f,. .,„.
roilli.lccl 1,\ :i I,,:,., s ,.„v|,m. ..iimI llirir ..ctioii i- ia,i,iI\ ![. -:,iii.- a-
that of ,hiM U.u- Til. |,Ml|Miitri. ^|„ .-a-iim iciuhI ll„ ,|mll ami
IS rarric.l 1,\ .•, .infim^l for,,, lo a Ji-. haij-r .,,. n,..,. Tl,,.-..

|)iltii|.sar.. \.n -ii..,,|.. i, .Mrui'lhui. ihrv .irliv.r laii:, ^,nti-
tlfs. ar.> of Inu :..., ;,,„| r.'(|iiitv l.iK hill,. :,||,.„||oi,. Tl,,. ,„„.,
•"""""" -""'- "- ! Ill III, iiuIN aiv III,,-.. |,:,\i„i. .. ,,r :t „„.|, ,1,..

•'liaiKc (,i|H>,.

^iMMWn ,ih' I'ltiM ii'i.i > i\ Tin: s'pa«\-

I \i>\ 111- OHAI'IIITV^

MaviiiK ,1..-Til„.,| iiHJiM.i.ially lli.. various ,,rlh ipul Iiia-
Hniics Ms,.,l in Kiaj.lu',. i.iiilv ih, ,,. remains ii„u llu ,„, >j.l,.ralioi,
"I fl'«' MHJI as a «|„.l,.. inrlinJiM^: = jic vaiioiis -„nilu„..,r io„s „f ,,n„.
'•iples and the ilitT, ni,' ainiiiL'ri.i.Mits of ||„. apparatus ,.|iip|ov,.,l
Hut th.. stat.s of iiuiinal ajtKiVL'atioii ..\i..tiiiit in ^'rapliit,. or..«
'"Tur in surh vari.^h.v that it „ ,lif[„-u|t ..v.n ini|K,,s|l,!,. i,, ^r,., .

iTali/,. ,,ii ili(. sulijfit iiiiii,.)' r'nii-idrraiii,,,,

Tuo,,r..s of .-wn iii.nti.ailv tlirsain, roiii,K.siti,.ii. somctuiir-
•aniMrt 1„. treat..,! liy il„. .anie nietli,„l. on acroiinl ,.| tji,. .lifT.rent
physical rharart,.r in „|.„!: t|„, „„n.-ral ..iirs, ||ii> ,|itll,„|iy
IS afiparrnf m ili, ,a.si oi .,res .•oiitainmir only (jak.' Kiaphit,'
aii.l 111 ilios.. ,-orita.NiiH; ,.nl\ .irnse or .-miorphous ^'rafhii.. l,oih
"^ ''" •"''" '"''" " -'"" '••aiities .„ KtiHss, but il woul,| |„.

futile lo attempt t :,,,,,!, ,1„. .,,,„„ ,,,„,„,, „.,^,,.|^ ^^^^,^ ^_^^^_j
'''"'''

"^ ' " ><'j.::';,ii,,i, ,,|
, i,, f|„. -,.paralio!i of il„. ,,(her

'''•in th,. ;;;.„irue. Th, .'a- i. i-xru niore e,„n|.h,ate,l i r ,.,vs
eoiitailiiiiK lioth wii, li,.>.

AnothiT .!i!h, ulty arir-.-s from the ia,-t th.i in some h„.aiiti..s
the puiKlie, aec iiipanyiiiir the iiiin..ral. cIl.ii};,- i,, the mine as
(level,,pment proeeeds, and il must h,. >ai,l that this is one ,,f the
prin.-ipai sourees of ,liih,M,lties i,, ,h,. eoiistnieli.n. „|M'rali„n ami
.idjn>ti,irnt of iriapliile mills. Th- seleeti.ui of ,,ne or the other
ne 'hod 1.- \,.ry often 1,:,-,.,| on ehances ami wi'h -..rv litll,. n.,rard



202 MOXIKiUAPlI ON (iUAl'HITK.

til what the Kciicial "run of iniiic " is likely to !«'. When a de-
posit of firaphitc is discoviTcd, as a rule a imiiihcr of test holes

are sunk to deterriiiiie (he chariicier of the ore, or to trace the ore
lode on the stirfai'e: where the ore appears to he of satisfactory

quality and (piaiilily. larjriT excavations are made or a siiaft is

sinik or a tunn<'l is nni. foljowiiif; the trend of the ore hody, and
ill the majority of cases, u 'lere (piick returns are e.ssentiid for the
continuation of tiie enterprise, the constnietion of a mill for the
treatment of the ore is proceeded with, hased on preliniinaiy

tests with ore pTierally taken from chutes, which promise to

deliver the hulk of tlie material to he triNited, Xcry often, how-
ever, it is found in the furtli<r developnuMit of the mine, especially

in the crystalline formation, th;it the ore chan^'es in clianicter,

liiitli phy>ically anil iiiineralopically, that, for instance, au ore

originally flaky turns into a comhined flaky and amorphous con-
tlilion, that, further, the jranjiue with the accessory minerals
ch.'uijies and so on, an<l the result is that the mill which was orijiin-

ally laid out and constructed to suit a s|x>cific class of ore has now
to face entirely new conditions. A .series of experiments th.en

demonstrates, that the arrangement of th.e apparatus and per-

haps the latter themselves also have io bo chaiified, in order to

meet these new conditions, sometimes the entire system has to W
abolished and has to be replaced by a new one, which in the ma
jority of cases can ordy l)e effected by the exjienditure of a larpe

amount of money.

The writer has a case in mind where a projx'rty was super-
ficially tested and found to contain flake );raphite in quartz, !{«-

fon proceediiift with ihe development of the mine, to (h-terimne the
extent of the ore txjdy and its character, a mill for the treatment of

the ore was erected. In devi'loping this mine, however, it was
di.scovorcd that the contents of flake dimini.shed, an.l that instead

amorphous praphite appeared: that f\irther the gaiifiue changed
from (piartz into jiure calcite. The conse(|uences are ohvicnis.

ChaiiKes after changes had to be made in the mill in order to meet
the new conditions, arising solel It of tl le (levelo

mine, but with litth

|iment of till

until it seemeil inadvisable t(

f:

) alter

further the <'xisting milling jirocess. Tli^

l.\ new mill was theonlv reniedv, but the linanciiil resources 1

(' <'onslniction ot an eiilin

lausted, mill and mine w( lUt ill

leiiig

nvn.

We learn from this example, thai the constriiilion of a mill at

a nunc can only be iiroc led with when all the conditions in the
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n.im- llu. cluirart.T of tl... ..r... ,..s w.ll as tl,.. rxtcn, „f th,. or., l.o.lv
IN fully kM..wn, iUKi this ran ..nlv I..- attMiiicd if th.- inii,,. is proix-riv
'
.vloj^.i, th.. st..|„.s an. ImI.I „,„.„ an,! th.- .li(T,.r..Mt .,r.. ..hi.tJs

thoi.Mijrhly t..st,..l HI,,,,, th..,i- .•.,i,t..r,ts as (., useful aii.l waste
iimfrml. Until .such i» th.. .-as,. ,.x,H.,i„„.„,. „„ a la.-«.. s.ai.. with
t u- ore should 1„. <h.f,.rr..<l, th.. i.r,.li„.i„arv o„tlav for o,,..,ii,„. „,.
the ni,iie is ii.s,f;„i(i..a„t ....iiii.an.ci will, the h,,.;,. exp..„.li| mic I,,
say „olhiiis .,f tl,.. tr.,„l,I,. a,ul a„„„yar„.,.. n.s„l,i„K fro,,, th.. ,',n-
n.al.in. ..ren,,,,, of „ „„lli„. ,,|,,,„. „|,„„. „„,,,„„, -^

,,^^^^,^, ^^^^

ehaii........ hasty jiKl«i„e„t an.l i,iMilli,i,„t l.n(,ul,.,if;e of th.' .„,,-
• Iiliiii.s r.'ally <.\istii,}i i„ the r,iiii(..

.M....haiii..al..r<.s..parat,oii i> an aii,-ir,it arl.l.u, .jiiriiii: th.. ia-t
ti'M y.'ars It has exiK-i-i..|i,...,| s,,i„e ,-..,„aikal.ie i,i,pi<,v,.|„,.,it. ui„,h
hav.. revol„fio.iiz<.d tl„. praeti.'.. .,f ,„e ,|,-,.>.,i„^, i„ jr,,„,,,,i. j,

apix.;,rs pr.,l,al,le that th...... will 1„. Mill fu.th.r i>,„ovati.,„s „f a
chara..t,.r ,..,t yet .'h.arly f.-ns. ..x....pt Lv s.„,„. i„ve„t.,rs wh.,
an. w.,rki.,K <'" sp..rial li„..s. Kv..,, as r...-..„th- as five v,.ars ago
then- were

i raetfally „., .i„.tl,.„|s of ,„....l,a„i,.al s..paratio„ ..x....,,t

hand sorting, jigging an.l washing .,„ tal,l..s an.l tnagnetie s..para-
tion. the last m..th.,.l having „„ly a v..rv liniited uppli,.ati„n
Mnce then ra.lieally n..w pro....ss..s, like ..l,.etrostatic separati.,,,
oil con.entration, an.l th.. fl.,tati.,n of minerals in c.-rtain Laths'
>ave b.H.|i ,vent...l. In these ways it has been,., possil.l,. to
M.parate a wid.- range of ,nii,..rals ..f ,|os,. s,KTifi.. gravitv th-.t
rannot !>. s..parat.-.l by jigging .,r slinie washing. I„ this'wav it
has b..en .l..,n..nstrat..d that phosphaf. ran be s..parat.Ml f,-,,,,,

hornblen.le, the .lifTerence in stx-rific gravitv being onlv () .i.V
further n.olylMlenite.inonazite. an.l ..th.T ran- minerals'^c.an be s..par-
ate,i from their gangue. whi..h fre.,u..ntly it is difn..ult t., .1., bv anv
onlinary gravity concentration. Hxp..rinu.nts have sh..wn' that
Kraphit.. ,.an be s..parat...l ..|....tiostati..allv front its nangu.. an.l
It IS n.,t unl,k..ly that such a pr.>....ss will l,..fore long !..• d..v..lop..,|
comnu.rcially. Tl... ex,x.rim..i,ts have l,..en t.. a ....ftain .l,.g,v..
successful, an.l it may only be a .|U..sti.„, .,f ti.ne an.l .,f so,,,,
improv..n,..|its b(.f.)i|.

be .,f uit..r..st to .lu.ite the f.,ll,,wi,ig

nipl..tesu(.....ssn,ay b.. attain. ,!. I

o.i ge.u.ral or., separation: "I'r.)bal,l> f..w r.

cxt.'nt of .l..velopn,ent. which th.-y will .'x

t.>n y..;

certain that

t.. froni \V. 1{.

I may
ls>

al.z.. tl,.. pi-,, babl.'

or what .-.'sulis nia

IH, silif;!.. p|-,ie,

p,.ri..n..e. luring ij,.. ,i,.m

y n.. a..l,i,.v,.,l by tl,..],,. It is

* I-; .t .Mi iiiiiL' .iMiini.-il. I!).).",

IS ,|i,,t..

is a uiiiv,'|--al pai,ai-i-a tor ;ill ih,.

naiic (-.4:!.
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litliciilt pnililciiis of ore tri'atiiiciil. !• (ir ci'itMiii ores one t)riiccss

is licst adiiplcd; for (itlicr ores aiiotlirr process. For still other
ore* till' licst re«nlls may lie aehieveil hy a cniiiliiiiatioii of two or

three, or even more o f tlH IM'Ciai proeesse; This is a <lire('tioii of

efTort tiiat has not \cl reeeived very m\ieh attention. It will be
however, tlie logical result when the desifin of such ore dressing

plants pass<>s ont of the hands of the promoters of special proces.ses

into tiiose of the eniiineer. who is retained by his clients to secure

tiie best results."

/>/•// iinti W(l Milhudx Compand.

In tlie separation of tlie graphite from its gangiie the phy-
sical (pialities of the mineral allow the use of special processes.

On account of its .soft character it can be more readily crushed
and taking its low specific gravity into consideration a separa-

tion is made possible by disintegration and subse(|uent settling.

The (luality of certain kinds of grajihitc to deliver a large (pian-

tity of (lakes or lamella-, while tlie gangue breaks up in rounded
lumfx or particles, allows a separation of the flakes from the

gangue by screening.

As to the wet method the same can only be successfully ap-

plied when the mineral is treated with an abuiuiance of water,

and to get rid of the latter. esi)ecially where large quantities are

handled, is a matter of great importance and a source of large

e.vpenditure. The einjiloyment of filter pres.ses with subse<iuent

drying are operations whidi form an essential part of the whole
separati(m scheme and much attention has to be paid to this

particular work if ex|)enses shall be kept down.

\ further disadvantage in the wet method lies in the great

losses in the tailings and in the difficulty in settling the shines;

further the gr(>asy flotation of the mineral cau.ses some los.s and
sometimes much trouble. In countries with severe winter

seasons like ("anaila much difficulty is experienced from freezing

in cold weather

On the other hand a great advantage in water separation is

derived from the fact that it disintegrate- earthy and clayey

matter, freeing the particles cemented together by the latter; the

particles become free for individual treatment. .\ir affects

neither of these results.

.\s to the dry method, the chief claim in favor of the same
is the einployiiient of a eheaj) medium of separation, that of
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air. iImi> .|,„m« mumv uiih ||„. i„st,Mll;,tioi, <.f >|„.n;,| puiiipiiiK
niacliinriy. il,,. ,.,,>t „f piuriiHiij; .,f th,. .\\uu-~ mul t\w .||yin;r u(
Ih.' li.MT pnMiuns. In ihc ,;,>, .,f an anH,r|,l„.Ms craphiir" „rof a
llakcirnpliitc ri.-li cnoiiKli In ili,. airiorplioii,-: vainly, ii is ('a.-y
I" -Irau .,fT l.y hu> lh<-'iaplul.. .lu.i ..i-iaiial in^ fn,nMl,<- various
imlv.TiziiiK aiKl snvnuue apparalus and this , lust in :li<' niaj,.i-iiy
of cases is lirh cnniifri, to he si,ipp,.,l .iircrl from llw <-o Icrtin^r
c'liamlM.i-. It jrjv,.s no tioiil.l,. from frcczin- in cold clinialcs and
the H'snitiMK l.rodu.ts ar.. dry and ready to l.e sl.ippe,! at any
tiin<.. On theother liand it nm.st be said that tl,.. ireatinen't
with air reipiin^s the wliole ol' the ore to I.e inaih^ [ierfe-tly dry
at the .start, which in tlie ca.se of wet niin.s is also a c.stlv
operation.

In water concentration graded crnsliing is a<lvaniaKeous
since tlic coarser sizes and tlie dust are easily tr..ate<i- thi-
reverse is done in the case of air, winch cannot he einploved for
coarse sizes, and the fine crnsliinp inak.-s .hist which cannot he
as well treated as by water.

Specific Gravities of Graphite and other Mincrah.

In the foHowins table are summarized the specific sravi-
tu-s of a number of minerals, which either may constitute (he
gangiiein the ore or occur occasionally in I he latter:—

TABLE 39.

<'ll:ilccicili.
. . ,

<'li;ilc(>|iyriti'
. .

<'<iniii.lMiri
. . .

I)ii|(iiiiii|.

I'liiiirih'

Allwrtitc. .

Alliitc

Anlivdrif
Apaiiic
Aninoniic
Arsenic

.\r.-.'iiii|iyriic

li:uili'.

H.lllNitl'

Hidlili'

•;'''''' ''''-'.'.'.'
VM\h.

'''^'"c SrSd,
• criissii...

N'iiAI.Sj
i( )s . .

.«'.i,l'.'i'v ' (•.[I'.CiiCK

A- . .

lVAs.S
Ha.S( )<. .

Al .( ).., JM ,1 ).

PI .(•(>.,.

(||.,S. .

CiiKi-.-^...

A 1.(1,

i<';i, .Mi;' ( •( I.,

Chciiiiriii CiHiipdMitioii. Spec. (Iravitv

l>:iii!i. Miiii-nilnL'V

1 (»7
2a;> J ().5

J s<l -' i»,s

:j 111 i •->.(

2 !»;< J (•.>

n -A

4 .i 1 1)

' 7

J 71:!

•M

(i Mi ti .">74

1 .) .") ,s

1 1 4 :!

i.'.r. 4. II)
> s 2 9
.f (»i -n •->.•)

1
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Kildspiir

luilina

( itiriH*?

(inipliiii', .

(iyi'MIIU .

lii'iiiatili' .

Ivtolill.

I.iiiiointt-.

MMU'lli-ill-. .

M:it!Mrlllr. ,

Miiii;;iiiii->t'.

Mnlyl.n.nil.

MllMCA llf. .

I •p.ll .

I'lilima|'i<c' I

I'yritr.

rviii|ll>ilr.
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Tli(- clii.f (lilHculty with the loiicciitnitioii of jinipliitc 'irisrfi

from tlic iiitiiniuc !i.-<.Mici:iti(m of the coiistitiiciil mineral- witli

each oilier, and from the similarity of their speeific KMvitits;
in(le<'il, it is not too much to say. that the proper sepai ition of
the Kaiidue from Rraphite offers one of the most intricate [ -ohh-nis
in iiKxh'ni ore dressing. Both the dry and the wet letliods
have their «reat faidts. hnt exi)erieiice seems to point to lie wet
metiiod as the more successful.

In the Hohemian ami Moravian mines, wliere most of the
graphite ore has a uniform character, the present practice of
refining is the eonrrete result of tlie e.\jx>rienee of many men.
CM. ndng over a jvTiod of some .JO years, which has naturally
evolved a sx ;tem of separaticui, that conforms to the iH'ciiliar

conditi.ms of those districls. Here the wet treatment is fouixi
to be best suited to tin- [H'culiar conditions of the nre, further
improvements in that process are slill being maile. but I hey an-
much more likely to originate in th.' districts themselves than
outside of them. Ii] the wct method, as carried out in the Mo-
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lii'iijiari am M. iM\i,ui iniiics. it fl|'I«'!ir-, ;is llivc>tii;;ilii>ii.
'l''"M.li>lr.-il.,|. that til,. roars.T .U'ki-( ni.t. s i,r

lli'apliilc can 1... M.|)arat(Ml fir>i

l>iit >iil)-itaiii'i'^ uliicl

M till' latt.T ill a sati>fact(.rv

i|i;iiiyiii>r the
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iiiiinncr.
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constitution of the

<me an.! the .sani.. mineral. Whether substantial
In the washinj; method

anpe.s a great deal in

improvements

ew years to reach t

Is have b<...n made in Austria in the last

as authoritat

l>ut it is well k

le purfKLse under consideration is not k
ve statements on that subject

nown.

nown that for the tii

chemical proce.s.ses are eiiipl

are not available.

iT purpo.ses of manufacture

iif tl larger H.ihemian and U

ploy.' .ir refining the mineral in

ian works
some

Th,. .s,.|e,.ti,,n of the most ..rofitable milling pro,.,..ss f
!>'"<'''•''< that d, livers a comparativelv .-le

Riven .ir... that is a

product, without leaving

in the tailings, is a matter .if tl
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.larhhuch. K. K. (;,..)!. I{ei..|lisaiistait, ISfili. Ijd,
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mitlim- elf ilir wi'i iitid dry iiiciIhkIs in use cir nf ('iiiijliiiiitiiniis

of liotli. iis iiractiscil III Miiidii.-. ((miiiiiiv-, ii iiiii>( U' fiill\ iiinlci-

stiHid, tliiil ultliiiiijili iliciircii(iill\ llic |iiin('i|ili'« iiilrodiiicd

would iillow ;i |M'r c'ft scpiinitioii of all tlic urupliitc from I he

HiiiiKUf, iiractiially ^lull is V('r\ dillii'iilt to iiccoinplisli and Is

rurt'ly obtained. IihIi'imI it will lie found tliat sonic of the pro-

cesses considered, es|HMially as far as the treatment of tailings is

coiiccriu'd, lack completciu'ss and details, but this is principally

due to the ditficulties encountered in the attempt to study the

mill schemes on the spot, as applied t<i certain clas.ses of ore iind

also to the very nieacri' literature on the subject, (iraphite

mill owners and o|)erators as a rule do not like to diviiifre tlier

secrets in ore dre.ssiiiK; they (jm""'! these jealously and in con-

.seciuence nothing is published, and in most cases a re(|uest for

permission to ins|)ect their milling plants is refu.sed. Tiie reader

will therefore understand the dilliculties in collecting material,

and that to jirodiK.' a c<pmparative treati.se on the subject is

not an easy task. .Moreover, the separation of graphite is U-ing

conducted in so great a variety of ways, to meet so many con-

ditions, that it is (juite ini|)ossil)le to formulate .iny six'citic rules

of operation, which will apply in all ca.ses. Indeed it would be

very hard to find any two iiiills constructed alike, or o|)erated

in the same mannri.

In ord'T to illustrate the working of the dry concer.tration

method, as adopted in some of the \merican plants, a section and
plan of a mill are given in Plates X\ I and X\'II.

In the foUo' ing the general outlines are given of milling

processes, whicn are in actual u.se in North .\merica and in Kuroix>.

It will lx> noticed that the initial stages of the o[)eratioiis are in

principle the sam<', namely, gradual comminution of ilie ore

by a series of machines; the liner the ore is to 1h» cruslied the more

numerous are the members of the series, except that in the case

of the ball crusher, it is po.ssible to effect the reduction >atis-

factorily w.tli only two maihines. :i rock liieaker and a ball mill

regardless of the degree.

MIM. SCUKMK I (DHV).

Character of ore: Des-ciiiiiiated graphite in cryslalliiie limestone

and i|uart/..
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MILL SCIIK.MK 11 (DRV).

("lianictcr of i>n': Tlic iirupliilf cicciir> in lirnl sc:il\' iiarticlcs, iarpe

iiiiil Miiall in :i luatiix "f k'"'''*''. f'lil^p " ^""l ipiartz, with

iicn |)vrilts, i'lc urc is so t and partly dicnniposcd.
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MILL SCUKMK IV (WKT).
(•Imractcr ..f ore: C.mtaimMl (laky and aniorphons «ra|.l,it.. in a matrix „f ,,,mrtz.
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214 MOXOGIIAPII ON .IliAPl'ITK

A jfrupliitc wafthinjc prt.Cf.-i.s * wliidi is oinplovcd in oiu' of
the Austrian mines. iicknowlfdKcd tu ]„ tlic largest grapliilc pro-
ilucer ill the world works as follows:-

Tlic ore occurs in gneiss and consists (;i prapliitc, kaolin,
I'alcitis <|iiartz and pyritc; it is Kround to fine pulp in two ed»:e
stone niills and then passed over six settling tam.s for sand each
1 i meters long, 1 meter wide, and one meter deep. The gangiie
x'ttles ill these and is removed |H'riodically. The "Verflow pas.ses
oil to IS -etiliiig lank.-, for grapliile. each si.\ meters long, 1 meter
wide and U melcis deep. The graphite is allowed to a-'ciinnilate

111 these to a certain height, and then tin- water above the settlings
IS lirawii otT after .> stay of 4.S hours and all I lie grajihite slime is

disiiharged to the lilfer press. The hest graphite comes from the
lasi tank and the tpmlity deteriorates from the last tank to the
hi-^i I'suallv oiih three j;iades of ji'-odiicts are n.ade, .so that
tih- products of several tieiuhliouriiig tanks are thoroughly iiuxed
toirether l)pfore going to the tiller press.^s. The slime is punii«d
through the iiig jiresses under a pressun- of (i atmospheres fSS lbs.

IM'r sipiare inelO and eaeh press yields in twelve hours l.MNi to
-'40(1 kilos of graphite in cakes .ontaining 20';,' of nioLsture. A
press IS diseiiarged every .{ or 4 hours. The cakes are drierl at
IMP lo KXy {' for 24 to M) hours and then cru.slied dry in edge stone
mills and sized for the market. In southern Hohemia the best
grade*^ for ii.se hy this method contain from Sd to 'Mi^', carlion.
while in .Moravia, where the ores are of fioorer quality. V)' ; carbon
isqiioi*><i for the best grade

At the mill of the I'hiimlelphia (Jraphite Conimmy at Cliester
Stiwings IVnn

. the ^.'ranhite ore is crushed in ^otI^ and then con-
cemtratc! m lo^r w;i.shers. The concentrated graphite is again
L;n«Bind m coIIk and prepared lor ttie market by air (-last and sizing
>ctt»wos. Tiie aver.'is;*' rock i< saiii to contain 2S'

.
grapliite, but

rock with lO'"^, ,xm iie trealH with a profir.

Tiie |»roee>»< Mt graphite <ires«Mic u\ AlaUima is patterned
aii-r^lie Austrian m\\U: this Ls line misiung followed by c<m(in-
iraiitio m s^ttliiHE twvks.

^ w'.-ifTi frfnii 'li- aliHVP mill set.enies tlia the arrangement
of the asuparatus ir, ,, nulls > manifold. de,vend iig primarily
joon I ;m .»4iarHrter «t i.^- ore |f«-al conditions and objects in view,
'•otii ui.ieh at-w (tffntunHtifHss^ taav siiKBe~t tbemselvei. In this

Viil \1 i.aitc 95, iilso Uitha.'ls
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1)0 only ..x|H.nn».i,tal at tl,<. .start hi,., I .

,'"'"" """

that th.. WilfL.v ...1 I
•

"'•"' " l'!'> Ixrii ,i,.,„onsirat.dM n. nllM..^ tal.l,. Mas a vry w.,|,. ra.,K.. of ap,,li..al„l,t v ami

:;;,;:,:;*L!
-"' --'--:'ir:i::;

"f Hu. various .on.stitM..nts i„ ,1„. ..r,. wl,i,.|, n-n l.r •

ivnd orip mill „ t|„. Cnitcl St.it..s is i.„
'•

,1 , .

Mates IS known to save onlv ".(1<' „f

u.kI the t,,.st concentrates S!) lk-; erti.hif,. Tl,,. ,

'"''''"""

fri.iiv •>•> •)( - „ 1 •. .

• - ' f-'-'li'iirc. I (i«. tailinL's var\-fron, .. .5,, sraph,,,. ,„ th,. poorest to HO ,s' ; i„ „,,. riHu-st

niKMICAL IU:I.IMN,; „F ,;Ha,MIITI

^ -™7":-='';;:,;"i»;;-:t:,:;;r;:;'::

:»:™;ru';i,:::;;;;;;-;;;;:;;-:r :- r:rr-'-

;.;";:,,':';;,:;: ;;;:';;:7;;'"'' ' •"'™"

.Illli, ,, ,, „
'"'l'-'m-l„ ,lv Ihk at..,,,.,,,,,, ,!„.<iinriiiii\ ,)t Micccssfii IrcatMii.Mi U,- 1

-iinii.|,.s of .rr.n.i,;,
.''"'"'"""• ".^ 'H.ihustioi, of ,|i(T,.n.nt"

1 > "t i^raphit,. ,„ oxys.,,, ,,„ii,,i.,,„ ,|„,„„|,|„, „f „„,

"'•^" —- -" "n...
.. into s tion. A pro!;;;;:;; •;:.;:
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(lilrtcil ill this iiiaiiiicr. jjiv.s nil the imiiiir lor ihc <l)li'riiiiM.'ilii>ii

nf till- iMT(«>;iry (|ii;ilil itics (if llic iciiKcliI- lo !. iiii|i|i>y(il for thr
iilM'iaiKiM of the t;r:i|iliiii' from the a-h Dr. jtoiiiilli* liiis iiiiKlr

ill tlil> \\a\ a IMIII1I1.T of li'sts Willi \ II of laili of ciaiiliilr on>
iiiiil \<y a irialiiiinl with lixdroclijoric ainl. caiislic -oda. Iicatiiit

Willi so. la wilh ,si|l.-f(|iiciil \\a>li MK with l.oi uat. 1, urapliili- rsrii

with a low |HriTiitai;c of carlioii. lioiitaini.ii: from :!!)'
, to III',

solhl a-h) ran 'r raix'il to!t7 US jK^r ciiit carlMni: hr ,talt> fnrthir

that wiih III >!• sim|i!(. agencies the -ami' rcMill> can he olitaiiiiil

a'^ li\ a treat iiHiil with more roMi|i|ii ali cl |'roci-.-.M's (likf the
IrcatiiK'nt Willi rhloriiii' ami tliiorinc. ric.)

if ihr Moii-iomlnislililc rrsiiliif (oiitaiiis iiiiiih oviilc of iron.

Ihr latter ran lie rom|ilelely eiiiiiinated liv heatinir the uraphile
ami then treatiiitr it with a ililiiteil aiid. M\ ll. contarl of the

earlion in the ci'a|iliite with the oxides of iron in this Iri'alineiil

the latter are reilueed to iiiet;il. which iiatiiially can lie com-
pletely dissoNed with dilllteil acids without all\- ilillieillly. This
dissolution takes |>laee under si rone lilieration of lixdrocarlioiis,

as iron carliide will lie for d. |f i|,e non-conilmslilile residue

cuiisists esseiilmlly of silicates, which cannot lie dissolved liy

hydrochloric acid, it a|i|Hars advantajiroiis lo make a thick paste
of the graphite mil a concentrated solution of sodium carlionate

and after dryiii}; the mass, to expose the latter lo a red heal in

crucili|e>. The healed llia.ss is w;ished with hot water, then
treated with diluted hydrochloric or sulphuric acid, and if much
silica is present, finally with a solution of caustic soda.

SchoefTel found no );rapliites, whose lioii-comlmstllile residue

could not lie coiii|ilelely extracted either liy the application of one
or li\ the successive eniploynielit of se\eral of tlicse agencies.

Of course ii won:! not |iay to apply this method on a larjje scale

to low tiv: ;|e _fr,ipiiites. contaiiiinj; from 'MY , to 10'
; ash, Imt

Kr.iphiles with larlion raiiirinu from ,S()' , to S,")' ; . as for instance

111 a numlier (if ores in Austria, can lie purified with ad\aiita>:e liy

these processes and changed into products, which are ('(pial to

the liest natunil varieties.

Tlie<e tests ileiuolisl rate, that it is possilile lo extiitct with
fairU . !;i ap ••|;,,|,i|,.j,|^ ||„. .,^)| fr,,,,, nearly all graphites, liiit

whic' of the aliove mentioned processes and what •,iiantities of

the iiM^ciits are necessary to secure the liest e.xtr.'iction of the ash

mu-t lie determined in each case liy a iiuatititative and i|iialil at ive

• lliiil. |i.mcHti.
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''''"•'<• •> po,a>h, riiis ,„ix„i„ i, ,.,a,..,i ,„ ,„ „,,„';" "

"•ikIiI ..f ihal (,f j;ra

;:;:./::;,--:,;; i:;;;r,,:;; ::„:,r:,,;;:::::-

-.lis „p ...,„.i,,..,,M, „„, , ,.,.,.^.„^,,„, ,_^,__ ^__^

, •.:".;.

Mon.l, ,1 ,. ,,!,,,, ,„,,, ,.„.,,,^,^ ,,_,__^ ,^^
' m

111." niHl,...! „f Hr.Nli,. has ...vrral fuMlu f,,-

;"""" »"
,.|„ilL- if ,1 , .

'•" '•'""^- •'" JKfonliiiK fo ( Dtt^
.

.

Ik. If .h.. K„„.i,„.. ,s |„.a„..| „.i,|, a niix.un. of m,I| l„in.. •

'i,

I ntcliaid cleans ih,' TaDliit.. !, il.,. f ii

1I..-WM.. ,s«,.n,lyl„.al,.,l„„„ln.. i„..n l,i,„.n„ "J.J,t-rphis oi „,,,,„,„.,„,,,,
, ro.l.,,„,an,l a ..•,,:,,''

l:o. idilv waslH.,lan,|||H. .ra,,|,i,.. ..v,,„,..i .. ,, ,„ , . ^..,;,
"iK'Mil f"r:u>aiv<l.|„,„;.rviiias^

Mr....ka,l..nt ..leans ,|„. finely pulven,,.,! ..a.,|,ii,. I- f,;,.,;,

t
,'-7','"'';';'-^ '„•'"',"•"••''."•«•. -"I.-.. iii.i,„„i.t.i!»<l;iii.| |)nr,:n;, Ji,j,|, ,•
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with xHliiiiii i'iirliiiiiHti> mill Niiiist •|U' nt \vii.-liiii){ with \t'iti'r, tlii'ii

with livdroclilorH' iiciil unit li^iiin wiili wiiirr. Tin- tiiii' imwilcr

ol»l;im..| afliT ilr\ iiiiT in iiKiiMfi'iicil aii>l rinii[ircs.-*fii in fnriu-i uihIit

liiljli pn-x'^urt'. Till- jn. cs ttiiis iiniiiiifi'il liiivr the .•i|i|«'iir;iMfc,

lianliu'ss ami ilrn-ii' n ilif ru«tiir:il uraplii *; iliiir niii'lnrin itv

fur ricctri' ii\ I-. iifH liiii; to Miillii>-itn, |St.'fic>j (jnatrr lliaii 1 1. at

lit 'III- Tialiir.'il t'lMjiliili^

AfcDnlii.;,' Ill W'itikltT. hi tlir liiirlv pul\ i i i/c'l i;ra|.liii<- i>'

aihlnl ihr satiic or iliiiiliii- Weight (arcnliliiiK lo jl-* ijiercf iif pun' \ i

ill I mivtiiri nf I'lpial parts of carhoiialr of .mnla ami ^iilplnir, iml

till' iii:is- ixpiMciltoa K<'iill<' heat, mil ill hi' hlili' xiilphiir llaliii'.whirh

I) ii'i- ;
I till' iMU'iuiiitiL; miller iIh- mvir of ihi' f niiibli'. Iia-^ ili-*-

appi ari'l The siitrliliy sla^t'i'il liias^ afliT rooliiin - fioilnl willi

wairr :iiii| wa-hcil liv (•ontiiiiif<l shakiiij;; tlir rciiliif i~ inntril

with (liliilc In hiirhlorir aci'l. which liriii « ill llie iron intu -nlu-

lion. During :liii ircamifii! iIh- (irapliitr iiitir- into a - :iii of

vrry tine .livi-h' iml taki-: iiiuili tiiiir t.i settle I lie irrajilule

olitameil in this w i . , leaves after washiiii: oiilv a ver\ small ri-iilue

of s||,.\v-while >ili<'ie anil which ' ii iic \tracleil. if ^o ili'sireil Kv

hoiliiiC wit li caustic -otia.

Acconlilii: 111 other liiclho.l, the oxiile of nun should he le-

ilueeil in closed retoiis, wliereiii>'>n it can !" ea-ily extracted hy

hydrochloric ai'id. I' inust Im mentioned however, hat lie

reduction of oxide of r ii takes place at the ex|X'iisi i.f the carhoii

of the );ra|)hile, and for thi> reason coiisideraMe l"s, ,if valuable

sulislaiice may he exper'ted tnoreover. 'he silicates at' not re-

moved to any exli nt

Hcsscl Bros., of Dresden, Saxiiiy. Use >tiil ,h other method*

for the rcliiiiiiK of irraphite on a lurjre scale The ' : M-ess works out

as follows: In order to clean crude 'tnpure tirr .
,iie, the latter i-

tnixed with I to 10'
,
of an oriranic si lunceanil ll<n heated with

water until hoilinu 'hmiIii-. I !iC praphite .-ises 'o i he lop ' ihi

liipiid and can he lak' 'i off with lar;:e drippiiif! >pooii-, A enndi-

I liin is I hat the orL'ani lis'a! •!-. if liiiuid. i> not sol ,i,le in wa'er.

and if sol ill is no- inipreiinated with the latte. I'merence is piveii

to the einplovni. of the followinj; orstanic siih^laiires: all fats

troiu auiiniN and plants. M ,|heric oils all resin. i i matter- from

pl-iiits and muiei ih ,
cr:i'i' petroleum, [laratlin. Iienzim . fii-el oil,

ozokerit, etc l,:iier (l~ss7i He--el Uros. ha\e ch:.iii;ed their

oriL'uial method- to .~ome . xteiil \cr'orilin>; to tlii-. new method,

• .,ii-rhes lici, I I'llt.nt N"(l. IJ.



UHKMMM, AMI lilHMM. ,,l i.inliiin, jp,

""• «••'"''"" *^ """"^'"Iv .n,v.,| „,tl, ,„K. .„I,M :.„.,•.. ,„.„lul,|..
M. «ut,.r. ,.ar..c.,larU l,^ .InHarh..,,- „, ...I.,| ,„ |„,„„| ,„„„ ,„.,.|
"lU uml s ML, Hr ,.r...|„.tv Warn, uur.r .,f :(„ ,„ ^„.

( . ,, ,;,,.,,,,
aM,| t „. w „>1,. tl.oroUKhlv UK,ta..-.l: a ,..,,-,., ol ,-a> .s ,l,.„ ,,r.,-
;l-;"' ", fl,.. ,na,s l.v ,1,.. a,|,l,„.,„ ..| .„ f,.,- ..|,..,„„aU. an,| ,U. uu.
I'ni, ,l..s .uMs.. ,1... Kra,.l„„. flak,.. ,„ n. ,„ , |„. ~urU,.r „1 .1,.. I„|„„l
Willi- ll„. KunKU,. n.nait,, al il,- I,,,,,,,,,,. Tl,. , urirnl of L-a~ -

«r....rall.v ,.n,.lu.v.l .„ ,l„. «...,.!„.,. n,a.« l.v a,|,i,.,« ... ,1,.. „„x,,„.'
of urui-l,,.,. l,.v.ln...arl.o„> an.l ^af.r -,„„„ ,.ari,..na.... hk- H.alk
or ..,..|aK vvlu..!, ..v,.|v.. w„I, ,|,|„„.,| „,,, ,,„|„„„, ,.,„| ,.

Iiv.ln.t'ilialid aililiil.ilaiKJ *

l».-M.'lMro-.an.n.,..,rr..,|aMnan,an,Ml„-«av
lar., .,uan.m.-,

'.I Kraplnt.. or.-s ,.„„„.,« In.,,, .I„.,r „,.„,.s a, Kr.,|.f,„u- ...ar
I'iHsu,,. 11... Kra|.l„t.. i> ar, ,.x,.,.||..,„ rnT,!.!.. ;:ra,.l,„..; ,„ ,|„,
m..l,. Mat.. „ .-..nla,... ..,.|y ,>„„. :..v , ,„ .^,., .,f ,.,,,,„„ ,„„ ,,^
sul.j..,.„„« ,|». ,„„.. I„ ..|,..„,„.al ,r..u.>„.,,. ,, ,s ra,>..,l ,.. a l„.l.
l.-Kr-....f|.„ntyi„(il.", a,Mi!ir, ,.r ,„rl,..n,.

I;;. H. Kirl.y l„i.s ,.at,.„.,-.i (CS. Ml!. ....-,.,, ,J,.„. |,i. hmk;^, ,.„ ,„|
'l"'«";"l l"or..s., wl,..,..,„ ,1,. ,.„lv..n„.,| ,„„„.ral ,s „„x..,| „„|, ,
.oas„l,.ral.|.. ,,„an(i.y of wafr a„.l w,tl, ,t .M.l.s.an... „„„„>.,|,|„
"•'tl, l.,.t l,«l„..r tha., «at..r, a -,.|,„i„„ „f i,„,„„„„ j,, ,^„^„^,.,„.
wl,„.|, ,,. pr,..M,.n,... of wat.T will a.||,,n. „. ,,„„„ „f ,|„. „„„.,,.„, ,,^:
• ..•I.'s, .... „.,. ,., ,.,|,..r.. Th,. „,a,,s is v,.,|,.n.ly a^.ta,...! a.,,1 Ln
Hllow,..l ,os...,l... wl„.r..|.y ,|„, p^r.i,.|..s. w|,i,.|, hav l...,.„n,.. ...a,..!
«"1' !!" Ht..,.,..„ s,.|,„i„n. n... ,,. ,1,.. .s„rf,»,-... ,l„.s....,,ara.,..„ l„.,„«
.i>js..st...| l.y «,.,„1,. ,,pi,„,ion a,„l l.y l,l„„,„j. „, a ,urr...,. ..f >ra-

llH.|tty..rof(l..a„„K,„a.t,.ri.sr,.,„ov..,|aM,lwa.s|„.,|.a„.l,|„.„„n..,„|

Par.„.|,.s ar,. M.|,a,at...i hv fil.rat,..,, „,„| ,!,,.„ i,,,,.,,,,! „. n.-.v.,- ,1,.
liKlit l,yilr."arlM)r,.s.

U. I'n.Kt has >„a.l.. a Mu.„l„.r .,f ...v,H,r„„..„.., w.i 1, i:.a|,l„r
nak..saii.l,n„l,.|M.lrol..i,i„,ai,.|

i.r...r,.,i,.,i a. f.,il.,«s:
Tl,.. pra,.|,it,. is pr..s,s..,i a,„l ,|,si„„.„ra,,.,l ImIu,..,, ,|,.. . „„i.

an.l l(.«n.,n. „f ,!„, sa„„. is ,,|:.,,„i ,„ ,„, |.:,.i,„„,..v,.,. ,\,.U . .nlu.-
"ry iMn.l.un, ,s a,i,l...l „n„| a,l,i„ ,,-,.„ ^. ,.r,..i„..,.,|, a„,l .1,.. (la-k
I-* a l.t.l. .„..,.. ,l,an |,alf fil|,.,| „i,|, „,,,„,, .\f,„^ „„, ^^|,„,„ ,,,_,
Ix'.-., W..II shak..,, f,.r s..v,.ral .,„„ut..s. ,1,.. Iia.sk is ,„„, ,|,„.lv l,|]..,i

•t
. wa.,.r. I, u,|| ,!,,„ 1,. ,.,,„ ,„a, ,|„. cr,,,|„„ f„,„., „„ ,,,.,

>..rfa..,. w.tl, ,1,.. ,H.,r,.l,.,„„ a rl.in (il,„. wl„l.. ,l„. Wavv :„„| sa.i.lv
suLsla.,,..- -ink lo ,;„. |„„,,„„. Aft.T s,,.,„. ,,„ f ,,,., ,,„• (l-.-f

IViUhHi, . |;,.„ k, I'm . ,„ \„ ;,,,;„i,).
t .InllfslM :|,r„,-,l„.,„.-|,.. i,vl„,„|,,:;.,. iss,.
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IS cMrcfully (Ici'iiiitcil. and uith tlic aililitimi nf a liltlc water the

thill firiip'i'''' '''"' i^ alli)Ucil to (ixfi-linw: tlir latter is >ulise(|Uetitly

washed with water and ih-ie<l. The frraphites i)efi)re treatment

liad the folliiwiiiir pereelitanc (iini|)i)sitiiiii>:

taijm: -10.

Kiiiils 1)1 (liiiph'tr. Wnter. ("arhon. Ash.

PfafTciircntli. :i L>K Xi 's 4-.' <t.j

KropliMiielilc .'> (rj HI 7J t\:i 'C,

( MTiiiaiiiHlMirf iliroHii earth) .'( I.') 34. .")t (iJ.Ol

Kriipfniiielili- (niKxl carlhl ;f I'.'i .54.4i» 41 S.")

Knipfriiiielili' (hniwii earth) 2.S- TO 22 til s()

Sticrweidr (near (uTini'imil.'^Dril (hlack
earih) 2.70 .>4 2.') .")2 ().">

Tile ^rapliite eartlis of rfaffeiireiitli are soft and mostly decom-

posed by weatheriiij;. and are fienerally the riehest earths found in

the district ; then comes the flood eiirth of Kropfmnehle; the others

are more hard and solid, recniire a certain power of disintesnition,

while the former have nnctiiotis fcelinji and can he disintefrrated

l)y sentie pre.ssnre between the hands.

Th<' results of the tests |K>rformed in the manner above de-

scribed, are given in the followiiift table:

—

^S/^?^^-.lV^-
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iMom tlic ubovc tal'lc it \\u\M ^fciii that ii very siitisfactory

extraction of Hakf grupliitf lioiii the ore cduld he cffictctl, and

espt'ciiilly from ore which lias iinilcrpmo a ronsidciahh' anunint of

dcconipositioii by wcatlicring, as in the rich earth of rfuffenreiith.

We also note that the tailinjis under No. 1 carry with them a loss

of only 1.1 carbon in the original percentage coiiipositio". but that

the loss in taiUnfjs in 5 and is very liiKh; thi.s may lie explained by

the fact that these ores contain a certain amount of ilense amor-

phous >:rai)hite. which ap|)ears to l>e not in the same degree amen-

able to the process as tlie flaky varieties.

In this connection it may be of interest to note that a patent

has been issued to Mr. Moritz F. R. (llogner,* Freiburg, Gor-

many, for the following process in which wat.'r and petroleimi are

used, consisting of the following operations: I'urifying the gra-

phite from its heavy admixtures by washing with col.l water; mix-

ing the puritted graphite with about three or four times its weight

of cold water; very strongly agitating the paste within a closed

vessel after the addition of a quantity of petroleum of about half

the weight of the pure graphite contained in the mixture, and then

sprinkling water over the surface of the liquid after the mixture

has been allowed to stand in order to obtain a quicker and more

complete separation of the graphite particles from the earthy

substances.

\V. Luzit purifies graphite as follows: The ore is moistened

with concentrated nitric acid and then heated. During heating

the mass swells considerably in developing peculiar wormlike

forms. These forms ave chemically unaltered graphite, but in

consequence of their fine, delicate structure they are extraordinarily

light in weight, so that by washing in water they remain afloat

and are carried away, while tho constituents of the gangue, which

have lieen completely separated from the graphite by the swelling

up of the latter, sink to the bottom by continued agitation of the

mass. It apjiears that graphite, according to this method, can be

purified quickly and cheaply; because first, the graphite is not

powdered before being moistened with nitric acid, nor is it mechani-

cally cleaned; and secoi
" the mass is heated immediately after

moistening; and furt .he swelling i.s instantaneous. The

washing process afterwards takes little time, while little of the

nitric acid is lost, as the process is performed in closed retorts. It

* Eng * Min. Journal, 1903, page 320

t Donath, Ibid 89
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is n..t..w()rtliy tliat th<. Krupliii,. (.btaincd by this inrll.,,,! is ,,|„sti..

inii\TryliiKli,lcKivc,M,tlial it -an l,fi,nssc,'hMth..a.-cini..p,ut. srtr!
The iiirllHul .,f Lan^lMiii* (-(.nsists of I he >;ru(lual tr. atiiu lit'

of Krapl.itc with sulphuric aciil aii,| alkah.'s, iui.l ivsiihs in a coin-
plctc climiiiution of impurities, with tiic coiiv.Tsiou of the i;ittcr
into coiiuncrcial i)ro,lii,.ts, Fin,, pulvrrizcl f;rai)iiitc is stirnd
with water to a past»- and sulpiuiric arid is added. Th,- latter
decotiiposes tlie siheates , .,/. of aluminum under formation of
suipliate of alumina. If coiieeiit rated aeid is alone enijiloyed an
ineomplete n^aetion lak.^s place, h.Tause the resultinR sulphate is

insolul.le in the aeid. The gra|)hite is then separated from the
iKluid by .leeanting, then washed with water, until the li.niid shows
no more acid reaction. The filtrate contain.s sulphate of alumina
and is treated for the latter. The retained graphite is h.'ated with
concentrated caustic soda. The .silicic aeid, which ha.s b.-en con-
verted into an easily .soluble form by decomposition with .sulphuric
acid, and also the free silicic acid and other impurities are lirought
into .solution. The process leads, therefore, to the production .,f

pure graphite, sulphate of alumina and water glass. If the gra-
phite ore contains silicates like mica, which are difFieult to b?ing
into solution, the methods of Langtein can be altered in the follow-
ing way:

—

The powdered graphite is mi.xed with a culculated quantity
of ammonium fluoride, then treated with sulphuric acid in the
manner above described.

The technical errecution of these refining methods, especially
when large quantities are to be treated, meets with some ditti-
culties. If the wet method (with adds or bases) is u.sef' ves.sels
made of metal (iron or lead) iikiv be employed, but it must be
taken into consideration, that in this ca.se a galvanic element
graphite aeid or base metal is created, in which case the metal
acts as solution electrode and therefore will be considerablv
attacked.

The treatment of the carbon with reagents under direct heat
is even more difficult. The best way according to Donath. is
to di.s..olve the necessary (juantity of th<. reagent, catistic soda,
sodium fluorid<'. etc., in water .sufficient to form a thick paste
with the graphite powder, which is then plaee.l in the crucible.
The best crucibles for this purpose are those ma(l(> of pure carbon,
which in order to protect tlu>m against burning are inserted in
steel crucibles.

* Zcitwhrift fur angewandte Cheiiiie, JahrgariK. 1900, .?.")4.
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'I'lic liiiililif; of till' LTMiiliitc uitli ilililtcil :M'iil~ 'I \v:itrr- riili

ln' coiivfiiiciillv iMrlonncil jii tiiiiUs iiiiiili' of liirch piiic woiid.

It must l)f iiifiitioiicd. Iiinvcvcr, tliiit the tiiicly imiIciI irr^'pliii''

irl:iiiis stiil)li(inily salts iiiul acids, and therefore it will lie iicces-

sarv to einiilo.\ larf;e (|ii:iiitilies f.ir final wasliiiit;.

If the ^rraphite contains carhonate of calciMni. two nielhods

may l>e employed: one consists of the difrolion of frra|)hite with

hydfochloric acid under evolution of carl)oni<> acid ^as. and tin-

other l)y convcrtinj: tiie carbonate of cah'itiin into calcium lii-

siilfide, under the influence of sulphur dioxide.

As to the first method, it mii.st ho said that not only is car-

bonate of caleium completely removed if tlip j.'raphite is finely

pulverized. l)y the action of the acid. l)ut also coiisideraole

quantities of other foreign mineral matter like iron, uliimiiiH.

magnesia, silioa and manjianesp. A Huckinuham graphite

which contained after drying at 100° C. I^.IW;,' ash, consisting

mostly of iron, alumina, magnesia, silica and traces of man-

ganese and a little lime, after treatment with hydrochloric acid

contained only 6.69% ash, 6.46% having been removed. Of

this 6.69%. 5.35% consistei'. of .silica, the balance of 1.34% of

the other ingredients. From this sample it is apparent that

the quantity of acid re(iuired for the treatment of graphite, con-

taining carbonate of calcium, is not only determined by the

quantity of the latter, but also to some extent by the consti-

tution of the balance of the ash and the j|uantity of mineral

matter therein. Hefore this process is applied, it is therefore

necessary that an average sample of each lot of the ore to be

treated be analysed, and the quantity of acid determined and

regulated by the results thus obtained. This method can l)e

conveniently carried out on a large scale in circular vats, made

of pine, having a stirrer for the agitation of the mass; the inil-

verized graphite is niixed thoroughly with water and then the

acid is added, the whole mass being kept in agitation throughout

the process. The latter is finished, when a sample taken from

the vats, and thoroughly washed, does not proi!'ice any carbonic

acid gas by the addition <)f more acid.

In the second metliod tlie finally piilvcri/.ed graphite is

mixed abundantly with water and the whole subjected to the

acti(m of sulphur dioxide fumes. The following experiment

was iHad(> by the wriier with grajihite from tlie Ulack Donald

mine, Renfrew ('ounl\ . Ont.: The grajihite contained 71.4(1'

i



l>Hl>sl\.. ^M, in;HMV,; ,,K ,.„uMmi ;>_.-,

:v:r''T''"^'
'''"'• '-'''''• '-,„„j,.,. „,,,„;

u.T,.,«.s>,.,l,|„.,.,„h il.rMux,,nv f,„.|,al,MNlHH,r. Ti„. 'nl,.,,,,,

;•
-Hi.M.),!,,,,. U.S

|-,.„„.u..,|,„„„.f„n„„fuh!„.,„;,lul!.'
' ".;,:"""''"'" "''•^ 'l--.md,i.v „-.sl„.,|. ,,M,i f„„n,| n, ,.,„„,.„„

CiiCO, -f S(X. -^ CaSO, + CO,
This pnMvss was ,.am...| .„„ |,y ,1,.. wr,„T „„ a la-.r ...al,.

.... K.-aplu.,. on.s ,.o,„aminK f.-... (iV. t. W, .,f ,.arl.„„a,.. of..ilnum.
1 1„. ,a,,ks „s,.,l w.t.. r..,.,anK„Iar ,„ .|,,

,

„. f,. ,,„„,
4 -t .1...... an.l 4 f,. w„|,, provi,l,.,l wi,h r-volvi,,,, .stirrers ,arallW

.1.. longer ax.s of th. n.c..,„a,.l,.s. Th..y w.t,. fill.., up ,

*'• f.""7'"^ "f •"'• volume with water, then 7.^0 ll,s. of Lw
pulv,.r,.,.cl graplnt. v.ero adclo.l. and tl„. t,.n,,«.ra.un. of tl.emass was kopt ,|„rinK tlic .vhol,. process at 60° (' The sulpume ,l.ox„le fumes were ,njerte,l through two inch iea.l pipes

tanks and havng a largo number of self-aeting s,,rinK valves.The sulphur fun,es were produee.l l.y sin.ply roasting iron pvritesn
.

s„.al hnek furna,.., fro.n wl.ieh they were drawn In- ai.u.npmade of l,al..„t n.etul and pressed through the pi,., and valvesnto the graphite mass. The treatn,ent lasted fron, !. to l'>hours, that .s ,mtil a .sample drawn evolve.l no n.ore ..arl.onicat.d gas when l.rought into contaet with hvdro.hlorie acid The
graph.te with the solution was then pun.,vd i,„., a filter' pre-.and when the .solid eakes had forn.ed. a stream of water was
pressed through the nm.ss in order to clear the graphite com.
p)<M ly from the adhering .solution.

The whole treatment requires a great .leal of c:,n. and atten.m: Its .success implies that the graphite in the ,.a>ks is'i„ ,„exceedingly fine state of division. o,i,erwise , he .....io,, „f ,,,,
fu...es IS weak, and all the carbonate of calciu.n can,,,,, I,,, brought.no sohmon. The pu.np.. „,„st be n.ade of tl„. pn.p.,. ,„..ral
otherw..se they will wear out vry fast an.l tl„. l.-aka... ,1,,,^'

create,! n,ay ,.ause any amount of annoyan.'e an.l ,l....,.p.i.,n-
Ihe .al,',u,n .sulphite pro.luc,>,i i„ this pro.v.s. i< „s,.,| .,s ,

disinfectant ,n ilistilleries an,l b,-ew..,i..<.
1.5

H V^'?
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( IIAl'TKll IX.

USES OF GRAPHITE.

1. WcfiarKin !irtiili~:

•n„. ,,rn,«nirs..f nn.pliil.' MMTiallv lit it f-r tl... .nam.fartur.'

,,f rcfrartiiiv article- Mi.ii as cniciMi's. iTtorts, dipixTs, stirrrr

., am
surii

nitnrssid for tlir la>l -'."> ycurs

Moppv.- .h'./.zI.s, .tr,, aiMl it is pril.fipally this n.li.stry wIm.M,

caw tl»' i.upuls.. t.. suri, ..xtrnsiw prul-liit.' ...iiiinc as w hav..

A— rKfCllU.KS.

M.,s, „f tl,.- .rvstairm.' varirty is i.s...l for the n.auufa.turo

of .ru-ihUs, th.- applinition .,f win..l, to in.,, an.i st...! s,.uft.,

U, nsulf.l it. tlu- o,Hnin^ up and ,l..v,.|op,n...t of tl,. «>aphiti

r,.s,.„r.,-s all ov.r tl... worl.l. An i.loa of tl,. i.i.Tras.. ot tl... use

of tl.is .rvstallim- prapl.it,- ..... l- Kain...! fro... tl,.- fa.'t tl.at m

the vear 1S7.S in (Vyion. wLi-'l. pro.l...-s tl..s van.-ty, ..nl> 4...«)

ton. were n.ine.l. vvl...n..^s ,l,e ontpnt in 1W2 a...o..n,..l to .'.,.i(K)

tons of a total val.io of $:{,5()5.«5.

The first <T..cil.l.'.s were ...ade in th,' i.eRit.n.nK of the hf .rnt

h

oenti.rv n.-ar fassa,. in th- littl,. villa«,.s ..f 01.ern.,.ll an.l llaf-

.er.,.ll; thev w,.r.. ..se.l pri..,ipailv in lal.ora,..r...s an.l .n nun s

Ln.,.hin,-,i.,M---- •'^>--'f™'%'''''''7r :;' :kn.ifa.tiire ,)f (•r..c.l)l,- <>. ti'iK>

• ),')-l')5()) praisi'd graphite crii-

ualities, and it is .-cporteil that

all dimensions, l.v the Alchyii.ists

i„ ,.,„i,. ,„deavo..r to hn.l the "stot.e ,.f the w.s,-. 1
he 1

assau

.ru.-il.l..s as n.an..fart..re,l by th- ' V- r..n..,e Seh„...l/t......l-

;;,;;' ihe o^es, ..meihl.. fa-.o.-y in the worl.i, hold st.l a do>..-

i,.„U position in the in.h.stry, alth-.n^U in the en„rse o tl.,. las

! veals .r....ihle fueto-i.-s hav,. sprun, ..p in all pa.-,s of -he wor .1.

vhere iron an.l steel is ...anufaetnre.l. These I'assau er.,,;.!.k's

v,-re sohl for a Ion, tin.e on the Unit,.,! States .narket. nnt.l the

,«.ph Dixon (•r...-il.Io Co'y •nter..! the fied; th.s company

epan n.an,.faet..rin, in 1S27. when .l,.sepl. D.xon, the p.oneer

is the first who n.ent

praphite. Mn.aily ^

eililes for their cr,.at

th(.v were lis,..!, altt.i.

n
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of this laru.. r„rH. ni. aftrr rarH*i.l iv-,Mirl, ,wi,l (Ai«.ni,M-t,M
.Still>lisl...,| tlir first |-,t.-t.M-v. Al Ihr \i,.iui,, i:s[M,-il„,M. Ill l^7:i.'
Dixon'^ rnicil.l...s. s,,riir „f til.. Ill of v,n inru,. „/,•, u,-iv cx-
liil)il<'il, ami in ls7,s an ailirli. a|.|«.atv,| ii, .lahrv-hiirl, ii„.|-

flirinis,Oic Tcclili.iloui,.;' ulii.li nwilailinl t li.' f.illou in- ;

- U l,i|,.

!'>>rMi.Tlv llir ,,iily Miiinv f,,,- rru.'iM.-, was tlir mI'mi.... ,,| OIhiii-
y.<n mar l'a,sau in Havana. Aiiirrna lakr, i<,-,lav -111 iintH.rtaiil
piirl HI til., niuniifa.tuir ,,f this arti.-j... ami ..xjmrts -raphit..
i-ru.iM..s to all part- .,f th. u.,rl,l. ..v..n t.. ()l...rnz..|l, win,.!, aiv
sai.l ti) l«. ii.,i c,iil\ ,,r .u|H.ri.,r i|Mality, liiif als., rh.aix.r than
thos.. mail,. ,,n t!i,. -|h,i. Tli.. -raphit.' iniri.s ,u, Mtiiat..,! in
the M.inity ,,|- Ti,-,,n,l..r..-a. N.V.. 1 .rii,.il.l,. ia<.|..rv in ,I..rs,.y

City, iMith works l...l.in«inn t" th.. J.is..p)i |)iM,n Cru.ihli. (',„„.

paiiy. Only the tin,.. (laky Kraphit.- is us,,! f,,r th.' inanufa.-tiiri-
of th..s.. .riii.iblcs. ami is proiiml for this piirjios.. in s|)....ially

const nict(.<l liail mills."

OwiiiK I" thf trcincmloiis expansion of iron ami .st....| inariii-

fucturc, a larji"' n I.ir of cnKihl.. factories wirr estal.lishe.l
since the year ISTO. Imth in the (nit<..l .States ami I'JiroiK., hut
the lar^e iron and steel works to-.lay make criicibl.s theiii.selv.s
for their own ii.se.

In the production of graphite crii..il)l..s st.veral factors haw
to 1h> consiih'red, as dilhcult combii.stiLility, density, staliility
and resistance against all mechanical influences. AH tli...s- pro-
perties have to be con.sidered jointly in the majority of .as..s,

and form the primary basLs for the mair.ifacture of rallv ijood'

crucibles. At first sifrht tlie making of crucibles ai)tH..us to lie

very simple, but so many points have to b.' taken into considera-
tion. esp..cially the selection of the mat. 'rial, that we may >ay: to
make a crucible of distinct refractory (|ualities is an art.

Accor.linj; to Jnclium* the r.^sistance of a crucibi,. is a
function of the chemical ami physical proin^rties. In th.. makin,!;
of crucibles it is an .•s.sential point that the material to !>.. u.s,..K

that is th.. mixture, as far as c.mdition ami percenta^'.. or com-
positi(m is .•i.nc.'rue.l. is pyrometrically useful, that is sul[ici..ntly

incombustible. It i.. iii.cessary. tiiereforc, that the mamifactur.'r
iiui.st know his material in a pyromi.tri.. sense, ami in order to
make improvem.nts ami era.lieate th.' fa.ilts. it is sp..ciallv

important (o know the exact chemical compositicm. in a weli-
fiuidefl crucible factory the control of the different phases of

* Paper read liefore the " Verein Deutscher Ingpni(!urc," 1894.

'^^IP
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lii;iliul:irlun' \<\ |H'nii;iiirMl |iyrMliiit nr drli i iiuikiI mli- ;i- \mII

11- clirliiicill Jlfilil\-i- iif iltiv lIuoliutiH liru lii.ililial 1- r .li-| "li-

mIiIi'. i:\|iiTirlliT liil- (IcIMiill-lnilril lliut uliiliMi ill. IV i»

I„,m|,.,.| 111 III.. r\rlfl-r III' llii-.' I'n-|llrlll III M-l ILM
I
H Ml-

.
ill.'

.ril.llil.- HI liiilllilfli.-tuiv.l :ill |iii"r>- rMilll- III' M lli.iiii.iil.l liMlilli'.

.if wlii.'li .nifkiii;; uiul iviliirlinii in lli. i-.-i-lain-.' ;inaiii-l liiv

:ii'.- Ihf |iriiu'j|ml on.-.

I'urlliiT .SM'iiIl;il I'mi'Iui--. :iic llir lili\-iiiil :\v>\ i-IkiiimiiI

..niMil.Mali.ili-. It 1- liiclil.N iMi|i<ill:ilil lli:il tl"' v,..i.ii-. Iti.l-

I.timU III 1m' iiM'il ari' loliililiii'il liitfcliici- in mm-Ii ji \\:i> iImI llii'

tiMi>lii'il iii-liclr liiis snilicii'iit ilfiiMtv ami «(ilii|il,v, liiil :il tli.' >alMi'

liiiu' a nTlaiii l.)iiKhiicss li.ilh iiii.lcr (inliiiaiv alin.i-|)liiiic .-.iii-

.litioiis and when cxposeii to thf tirf. 'I'lic >i/..- "f tlif jtraiii "f llu'

.nixturi's. llirir colifsion ami liiiminicnilx . aii' ciiiisidiTatHins

wliicli liriir iii«i)i tlir inaiiul'actiiiT i)f a cniciMf (if siiiwnor i|iialil>

One i)f till- im>st irii,)iiitaiit i|ualitii-- ..f finiptiitc cniiilili- i>

their licat comliictioii. In all trii<MTiicil»li'~ nr in cliiscl fiiM.in llir

heat units nrccssary to melt the ini'tal contaiiii'ij nuist |)a?^s iliroiiuli

the wall of ill.' crucihlc. Tlir (lilTiTcncr IhIwccii the jjcmral

Hvcriijit' tcinix'ianiri' (Icvclopcd in tlu' furiiaif outride ol 'iIm' crii-

riblf ami of thit (lt'v<"lo|M'd inside Is (|uili' considenihle. This

.lifferenee is due to the loss of heat in triinsuii-sioii tliroujth the

wall of ItK' enieih'e. Henee, the enieil.h' mixture which is the

l)est eondueti.r of heat is the most eeonoi'Mcal holli of time and

fuel. In respect to its heat conduction (|Uulity the graphite

cr\icit)le stands far suiMTior to all other kinds, (Iraphite ah is

a readv conductor of heat. It is due to this (|uality that the

charge of a steel melting cruci'ile in ih.' Tnited States is from it.")

to 11.') l)ounds; while the charge of the Knglish clay steel niel.iM;

en. le is ioldom more than GO pounds. Also it is due mainly

to thi. propi^rty that tlie nuniher of charges taken from a steel

meltiiig furnace in 24 hours, when a graphite cruciM.' is useil. is as

high as seven or eight, while in furna.-es u>- 'he clay .ru.'ihl.' it

rarely happens that over four .•harges are '
. iroin the furna.-e

in til" same time.

The ciiii.luctivity of a .rr.cilile varies .lin.lly with the \»-r-

centage of graphite usi'.l in tlii' mixture. Tlie loss nf he.-:l in

transmission varies also with the thickno- of the "all <it tin-

crucil)le. Th.' higher tlie i)erc.-iilMge of grapliii.' use.l tin- mor.'

tenil.'r is the wall of llie ci-ucihli' .is>\ini!U;; that tin' p:irls of llii-

inixture (itliiT Ihaii graphit.' are pro|ieily Icinni r.'.l. Iliapliili-

-«#. 'Tl rr-niMlliiTl -"r •
"'i- .?WfS-ri».'
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M.I.N l.nlluMK l„ th.. -.in „l;,|, „| ||„. ,.,„,.,1,|,., 1,„| ,|,,..> .-,,1(1 1,, It,
'"' •""' '"" ' I'"""" '" l;i-t. M,|,,,|„., ,!» lall.i ,|,|.,l.ly
ll i> '<n tl,.-.. iMM.-,,,!,.- ihnt tl„. .n„.,l,|,. k,,- ,mu-i u,„k lu
'I'l'-iiMiiii. III,. rniMiir,. ,,| i,i,immiiiiii ,I|„i,.i„\ ,,„ ,.,i,v rn,,, .Im-
-I u,.rk. \o allrmi.t li;„ ,.v.r I,,.,,, ,|,;„|,. ,„ ,.^,,,,„, ,„ |,^,,',.^,^

.I y.A'i'- oi III.- Ii,.;it ri. 11, In, -I I, ,11 |ii,,|M.r(\

I'll'' I'HU. ,-l.l I1IV'IV,||,.„(. „| ,., :.,,,,, I,, I,, ,.,,„., I, [,. ,„,M,„,. .„.,.

'•lav, fni,. -.•iM.l :.„.| .-r,i|.li,i,.. i:^,,, ,[,„ |„.,, ,,,„! „„,., ,,,•,.„., ,„,,.

In- ,-l.,v ,..iii ,,lf,.,- ,,„|y I, miimII r-.-iMai,,.,. |,„. ,, ,|„„, ,,,,,,, ..j^^.,,,,;,

'""'"" ""••'' '-I i-'lly "i"ll''i' -I.,!. Hut 11 i;r„|,|,il, n :„|,|,.,|
I" 111'' ''lav. il„. ma- ,vsi,t, a- |,mij; a^ tl„. uni,,|,i,,. „ ,„,.„,„, ,,,

sMlli,-i..MI ,iiiantni,.. „„i|„. ,.„i„liii,,n ,|,;„ 1 1„. ualj. ,,M |„. ,.,.,,..,1,1,.

<"ii, >laM,| MHTl,aiii,.al pn-,,,,-,. ai„| arv i„,i ,|ania-.,l in anv ,.ili,.r
way. Tlw ;,,,|.|,ii,. play, a v,.|y iMi|H,rlai,l pan in .-rwrai n -
|X'..|,. ll p,.,.v..,its ,.v,.n the >li;:i,|,.M ,,x„|a,i,.li .,|- III,. „„.,aU
wlurl, as „xi,l,.,l„„ ,„„ a.. in..tal,,.Ml.r ml,, ,.„ml,ma,i.„i «„|, ,|„.'

.•..i.stini,.„tofth.. ,.ri„.il,l,.s;fml|„.r, th...arl.,,„„lH„. j;rap|,i„. ;„-
<T,.a-«.s (a. I„„K as it N „,,t s,.l.j..,.t,.,| t„ ,.,„„|„isi|„„) ,|„, j,,,-,,,!.

ImIiI.v „I ll,.. rlay ma>s as the lalt...- I„.|„iiks its,.|f t„ ij,,. vrry .iilli-
'•uitly tusiM,. „mt,.rials. |.„r this „.as,m oniinarv ..jav ..nu.il.lcs
Kum m tl.,..r r..si>tai,n. airaiiisi fir,. l,y "..arlmm/alMm. "

that is
th.-y aro saturat.Ml with n.al lar, tli,.|i tr,.„tlv li,.al...| i,i a fun,.,,...
wh.Tc th.> oarl..)!. is lilMTHtci aii.l tills th,. p„r,.s ..f tl„. rni.ihl,.
I'll.. m..r.. imromhiistil)!,. tlic sfat.. of th.. ..arl.,,.,. th.- hiKli.r is

tlw pr..t....ti.)ii .,f th.. ,.ni..il)l.. liKniuM fit-... |',„. this ivas,,,, «,.,.
pl.ii.- is ..mpl,n-..,l. whi.'h has a v.tv hi«l. ,|..jrr,,, „f jncomlMiMi-
l)iiityas,.,mipaml with th. ,.„mm,„ - f,.rms of ,arl).)n. An.)ih..r
u.lviintUK..inthc..mpl.)yiiu.|il ..fKraphit.. is its li^.h.r n.ii.liirtivitv
of h.-at; tho cnicil.h. can siai„l s,„|,|..„ ,.l,a„..r,., „)• „.mp,.rat„--..
without Ix.iiiK afTo,.t,.,| i„ any way. w!„|.. th.. i.ial ,h, n in m.-'is
niiK.h <|Mi..k..r th..,ii in ..niinary Hay ..ruril.--. . .raph ,. njso
mak<.s th.. walls .,f tli." (.ni,.il.l,.s v..ry slipp, .',;,- fa,., ,,1,,^,

ronsi,l,.ral.ly tli.. p iiiriiiir out of th." iii,,|t..|i m, , V „, .,

Kraphit.. ,.oml.ii„.s all th(.s.. ,|ualiti..s th.. l,..|t, , „ ,h,. ,y „f
the ,.ru<.iM..s, ,.,n,l for this r,.as.,i, th.. s..|,.,.|i„„ ,„ ,)„. ,„, ^ f^^^
"llM.|'.|Uality isa iiiatt<.rof ih,. iitni,,st importaii..,.,

.Mr. W. r. Downs.* |.;..\I.. (;,.„..ral ManaL'.r ..; .i .n,l
wrupliil.. Company of \,.w '^'..rk. sp..aks ,.tt|„. -p ,

ii.j.lo,! 1.1 a .•ni..il,;.. I,y th.. a|>pli,.at ion of f;i:,f,|,it,. in tp.
tnaiin,.r: —

* Ir,in .\i;i.. Mfiv J I, iriMi. p. ,-,

"«?>wffliwr.'*K^'
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vu., Ihr ul.ilu V l» Muna h,,,Mh, UM,I -.vwv rlmi.«.'-M .rmiH.n.t mv.

On tin- M"''!"^
'''" """"'> ''" '"'• "'' ''" '""''''' "" "'

•

,„ -, .11.1 t'.r -in. f I>H^>iMK M..|.lrMl> lr..i„ a I. m,|" raturr ul

MMM) .l-Kiv.- C. or tl..MiilM...ts K. I(H» C, Miul ll. t I.V. tmiik

'in- ,.i„l ..f cl.min 11 n|..:it-.ll.v, i> U<>r."' \>y "»"•> .r^ Mr

,,,,,„,,.,, , ,„,, |„,„...l I. -null .n.r.l.lr t- »l">ut l.Jod 1 .....

,1,..,. M,.|,l..Mls plMLpM ,t it,h. «at.r, ivnirnra U i" ll.'' I'" •'i-

r..,».at...l ,. aua.n a,,.! a.a.M u„mI ,1,.. rrunl.l.- Ik..I I-m ^l-. ^'-I

-K ,mi.- If I'lr.u liv -inkmi: ii vmiI> it"' ImP' '"• " ''""" '""'

,'|„. rni.ll.l.- l...«...| .... .lialiU.- ii. Il.r l>""' "f '"* ^"""" """' "'"''

,!,.. lw..|fth > k; l.v ll>.. MM,.- Ih- lu...:M.'tl. vva- ..arlH.i ih" M'tr

wa. n.arlv «.mr, li, a.'tual xrvir-, uImt.' ll.r >l...rk t" «'.h1>

tl„. rnicilil- i- >ul.jwtr.l i- nr.i as sM.l.ln, or ...vn-.- as llial ju-i

sftt.Ml a .•n.ril.i.' has n kn..vv,. L. sta,,.! In.ni H(l I., nv. r •'<•

,.l,aws, lh»M«l. llH' avrra^,. ill.- .s fnm, -.'M ... .«> .•harp.> ^h.n

US...I in Mi.llinu ..M>I»i- """y" '" ''I'l'v:'!""' "»••"l^•

•
lust l,..w Kraphif a.l.l- th'-sv \^u, |..rMliar pr... .Tt.fs t.. a

nnx.nn. ..f .-lay. san.l, .•., is n... k.M.wn. If tl... t-Muph... m u

,r,H-il.l.' Ik. ..xi.lur.i .o.Mpl..trly fmn. it, th- .rnril.l.. w,l suU kr.1.

it. shap... tlumcl. v.TV porous; in fart more tlmn ...i.-halt o tlH-

.....npositio., in l.ulk will Ix- C",,... In this oon.liti..n it .s not it to

,„,,,, ,„„,„,„ ,„.,,al, tl.ouKh it still will stan.l a l.ijrh iU-lin;' of h.Mit

;

i, v.TV soon fails an.l .Ivv.lops .racks on su.l.l.n <<.olinK. Ihv

lif.. of th.- rrurihl. <lcr).Mid. n.it aloi... on its ability t.. «ithst.ini

su.l.i-i, .hanc-s of t.'mp«Tat.ir... nor on its r.'frn<'tory .piality, )itl

larc'lvon th.' n.a.'tionswhi..htak.' pla.v ii. the rniciblo. In vmmiWr-

inK the na.Mion it is .l.'sir.Ml t.. hav.- o.-.M.r in tl>.MTU.M».l.-, it^is well

to n'memlx-r that th.T.- is alwavs a r.-.lu.Mi.p apM,t, .•ar.,on or

iiraphit.', pr.-s.-nt in tlu- wall of th.- .TU.ibl.-. Cnuibl.' st..' niak.Ts

,.„u„t vrv .'an-fullv o.i th.- throw of .arl.on fnmi th.' wall .h thr

„„.l,inp pot at .lilT.T,M.t staff's of its lif.'. An int.-r.-st ...>.' ras.. o

en-at roduction in th.' lif.' of the rrucil.l.' in easy ^^ork ...•.•urri-d

in ro.lu.'inK oxid.- of tin in a Krai.l.it.' rnfihU'. Th.' v.. u.-ti..r

WIS to h.' arc..mplish...l l.v th.^ a.ldition of rharroal. Th.' .har.'oai

a.l,i,t,ou h.-ins .-antv. ih.' tin oxi.l.- abs..rl....l rarlK.n n.s (rrapluf

fn.m th.' wall of th.' .'nuibl.', an.l otlwr tin oxi.h- as a strong bas.'

fbix.Ml th.' n.fra.-orv .'lav an.l san.l of th.- wall of tl..- .•ru.'ib.^,

with ll... n'sult that Ih.. .lu.'ibl.. wast...l away in a v..ry f.^w <'har^n.>.

Th.' a.l.lition of rharc.al in .'xcss in..r..as,.,l tlu' lif.. i:r..atly.

Tl... onlv di-^a.lvatita^'f. of lb.' .nipl..y.n..nt of firapbit.. is ih..



I n;.> i)K i.lJ .':ll

ilfcri'ilM'itf I'ohi.^liMi III lllllllnK^ with I In- ii(i|illrall'p|i i.l lli. i;iii|i|mIi

l«M«iiil II rcrl.H'i limit. Nil -irirt nili- nin !» Iiii'l iIii\mi n iMriliiiv

tile |if..|iu|i, ,, 111 ):r:i|>liilr 111 |lii. I'liiv iiiu hi'i ,
;il"l tin- |iim.| |„.

ill'li'llllllicil ill is'lill -IHTIal <-a-i' li\ ;i -III - n|' ;r,-i^ mihI i- ii|.i.

ri'Kuliilr'l III Mil' lii.ijiiiil V III 1 ,1-1-. I iv III" . Iiji It. ||. \ II \\

Till' lilrtliiHl^ fur llir liiaiiiilarliu rnuilili -aIiiI. iIiI'Iiiihl'

I' -iiiiii' IiMiiiir ilflali', al'r |irai'lirall\ l,..<alu . xu'ii. 'I'lii-

rlay iiiii«l Im' III' the |i,ii-.| anii |iiin-l i|iialiM. ami ih • <•<, iniiili

-ll'r>- I'lii li I a ill ii|iiiii ihr -ilrrliuii ii|' ijn- all ii|r, I Inn air lili

i'la\w'iii 111' ioi|iii| III cMTN i'ii'iiiir\. ami wlnli' iIh . iiia\ nv.'

-ali«farliir>' ri'-llil- in llir IllaliMfarliirr nj' nriliiial'. nliaiiiiiv

iiiali'iiaN. iIh'V raiiiiut, liovvrv.T, in tlif iiiajnniv nj' i i-. . Iir u-iij

I'm- riiirilili-. 'I'lir >-'
. Ia.\ • >) t'ar riiuii.l an- il:' Si I.inlur

(Kiiicli-li) <'luv, ll-
. ^au ami Kliiiirfiil»'it clav- 111 Ha\aria 'I'ln

liitliT i's|H'ciiill\ . iiiiiil 1)1" its t'lial |iiiril\' iiml liiyli \ nliar-

tiiry i|iialitiiM i-< •
,
ii-nl nm umIn ii. :iii»t of t'lr criirllil.' \\<>i\>

of Aii'triii ami (liTiniiiiy, liiit (iml^ iii-.i naily M|i|iliraiiiiii in llir

riiltcd Slat("4 uiiil KiikIuikI. Tin- day ji i- a cipIh;' raiii;iiiL' frntii

liv'lif hliif to ilark liiilc, has a \ir\ (.Tca.sy fii linic iiml as|H'i ; ami is

I'XcrcdiiiKly plastic. It swells iifi wlini liruti^'lit in cnniact with

wittiT; when siilijccliil tu washiiii: the licst ijiialitii- 'luw a |Mr-

ci'iifa;;!' of clay ran^iiic from S4 its to SS !»,'i, and ><, ml riiii^'injr

from ll.(){) to I.') 1.'). tlic latter conlaininu a slifrht |.. ritiitajic of

iron. A chemical aniilysis of two clays jiciicralh- used f^r crmililes

Klive according to Dr. Hischof, Wiesliaden, (Cerliiaiiy ), ttlli .Inly

i9(W), the following:

—

TAHI.i; 4J.

(Ibv I.

.Miiiiiiiiii

Siliiii. . .

.\Ims;ii, .-la

I.Mlir.

( ixiilc III Iron.

Kali.

l'\ rtc.

1.;.>.-.

Clay 2.

.11 lli :to 'l:t

.-,1 n;* .•..-. Till

n :(s II 27
II III :tt

1 (.11 : II 1 :i7 .

II '.17 7-'

TrM-r Tr;,r,.

11 is II 4.'

!oo J

I

Mill :!i

* Hl.n ( I • Miirally 1 1. J.-liri ., 111.1 vMil: JJ'.li , ,i!i; i.li.lir, ..liiii.iiia.

r :(;(.s| ill. Mlii":ll\ I mi .'I '!."> -.lllil will, .'I sir
, -i|i.-:i, ll. r." , .||i||iiili;i.
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Tlu' cliiy is tirsl dried in kilus, wlicic llii' Icnipt'ratiiro is

liiuiiitiiiiicd lit 12(1° C, until ;dl nioihliin' is ilrivcn nff. The jwr-

fcctly dry niatcrijii is then firound in small stainj) or cdfic stoiic

mills and suhsciincnily scrccMcd to take iml all the hinips <ir

fcircij;n matter wliicli may have been mixed n|> uilli the >ame in

handlinfi. If seal\' ^rapliiti' is employed it is important that all

the lameihe liave a line leave like strnilure without any lumps.

I''lakes of lar^e sizi' aic nut desired as they decrease the coherenee

and density of the crucihle. Amorphous ;;rapliite is very often

used I ly steel works, which manufacture cruci hies for I heir own use,

hut ;or reasons explainetl in the chapter on tlie qualities of tlie

fliapliites it is not advantageously employed for this purpose.

(Juartz or pure sand is sometimes added in limited (luanlities

to diminish shrinkafie of tli<' mass; al.so sometimes ground brick.s

(("liamottc) to prevent hurstiiif; of the cniciljlcs and the formation

of cracks.

The mixture is then sli;:litly si)rinkle(l with water and left

to itself for .several days for a thoroufih impreirnation with the

moisture; at the end of this jn'riod the mass is thoroufthly mixed

and wi>rk<'d over in a clay cutter; detaclu il iiuantities are cut

out and worked into halls or ellipsoid like forms, which are stored

away for several weeks in a cellar or some such receptacle. When
tlnise sill ill lumps commence to show a dry crust on the surface,

tliey are afxain out up and worked over in a cutting apparatus,

until the whole is a homogeneous mass.

Tlie proportions of the various materials, which enter into a

good crucihle mixture, are as a rule gmirded hv the various fac-

tories as a .secret, and as the constituents are of diverse (nullities

it is ohvious that one formula is not applicable for all jMirposes.

So, we have in the case of the employment of Klingenherg day of a

(juality as described above and Ceylon grai)hite the following

formula:

—

75 parts in weight Klingenherg clay.

'25 parts in (piartz,

KM) parts in Ceylou gra|ihite.

\'ery often, where high refracti \- (jualities are demanded,

the (|iiantily of graphite used lies betw(>en SO and 100, but many
factories use far less than this quantify. .According to Ledehur,*

crucibles for the manufacture of tool-steel in the larger steel works

of Lower .Austria, contain only from :>:{',' to (iO'/i gra])hite. Hut

* Thdnindii.slric ZciliiiiK. IS'.t."), .No. :),

i
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tl..| Kr.plHt,. Ms,.d in ,l,,s.. ..HMMhlrs is th,. v.Tv iH.t (Vvl.,n ,..,.,-
••K.l y ,.l,,u,..,l for tl... ,,„r,,.,s... \Vry of„.„ i, ,s ,.|u.,ni,.aiiv n.lin,.,!
l>y l..,.i„,K .. nith sniphnn,. an.l n„n,. an.l (.^ I ,,.•„,.). \vl„.,,.|,v
.•..nsui,.ral,.. s.u-\Uu, ..f „„. ,,,,.,„,„ j, ,.,.„,,.,, ^,. ,,_. ^^,^^^|^.__

;

t ..r-us a lo.,s,. ,,„u,i,.r of a sp..,.ifi, .nni,y of •.,, „,nrl, .lo:;
'">'r..a.,lynnxu„h „a„.r. Ti,,- ..uarl. ..„,,,lou..l mmm 1„. n„„-
P"s,., of small ,Tains an,l sl,o„I.I !„. of ,i„. pun-s, .|„alilv. If a
-•n.nl... of a„ .Mra hid, i,K.oml,us,il,ility is «a,.f.l. a (ir.. .I.v
-fn;,!, pynmu.tn,. ,,,,.!,, i..s. sp..,.iallv Mn.par,.,! for ,1„. pnrpos,. ' [s
added. '

Tl,,. shape of the cruribl,.s ,s obtai,,,'.! I.v pla,-i„^^ ,„• p,,...i.,..
< ..nx„.n. „.,o a voss..! of the for,,, ,|„. er„e,hle shall „l„n,a,ek

possess: these forms are Ke„..rally .„a,le of woo.l or iro„ a,„l ar..
s...net„,,es eonipos,..! of two .letaehahle sy„,n,etrif. ,,arts Tl„.walls of the c.r„eil,le are for.no.l by pressing the n,aterial af:a,„s,the s,,les by .n.sert,,,^ a eo„e of woo,l or iro„ of corresponding, si.e-t" .1.- n.ass. This ,netho,i is snecessfnlly ns..,i in ,1„ lar,.. br.^s

tiE. :t.5. - Tixils for inakitig Cnicilili.).

Th.. fonns UO an,l (/„ eonsis, of .wo ..o,-,.,.sp,„„li,„. halves (,)
. >— n-s the handled eon... by n,eans of whi,.h , he u ,lls and hbotlonx.fti,,. .ni,.il,|,.sar.. form,.,!.

(are ,,,ust l„. ,ak,.„ thai no air bnbbles .eM.ai,, in ,h.. ,.|av
"'";'' "' 'f^';-""' ""Iv '>>• -P-a.ed uorkin, over an.l pr,.ss , ,- mnss a,a,,,st ,1,.. si.les .,f ,„e form. Any n,a,..rial for,...d
o,, ..the v,..ss..| by, I,,. i,,,.,,,i.,,, ,,,.,,,,,,,,.,,,, .^,,,,,^^„.,^_.^^^^._^_
a.,.l plaee,l bark into ,1,,. ,.,„,in,i: a,„l .ni.vinjr a!,pa,a,„s.' \Vh.„

I
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the walls and bottom have thus Ix'cn iiiadi' roughly, the I'ouc is

taken out, washed, again inserted in a nioisteneil condition, an<l

pressed against the walls with a turning motion, thus causing the

disappearance of all inieveness on the inner surface of the cruci!)le.

The cruciijle remains in the form for a day or two, is then taken

out and placed on a piece of board, previously covered with pow-

dered graphite. It is exjiosed to the open air. but not directly

to the sun rays, as they cause cracking: tlie criiciiiie is repeatedly

turned on that board to prevent sticking. They must also be

inspected frequently to see .vhether cracks .\w\ air bubbles are

forming. The latter if found are cut open with a small knifi'

and then pressed gently to the walls with the fingers. Cracks are

also closed in a similttr way. This nuilinues until the crucibles

are perfectly dry and solid.

Ill the manufacture of crucibles by hand, very often a revolv-

ing table is used, upon which the crucible mass is worked over and

formed by hand into the desired shape, but this method has the

disadvantage that the mass, in order to be effectively worked

through, must contain more moisture than when forms are

use. Further, the imiformity in thickness of the walls and

of the bottom dep<Mids entirely upon the practice and

ability of the manipulator. On the other hand the making

of crucibles on the revolving table has the advantage over

those made on a stationary table in forms, that the drying

in the form is done away with, cotisef|ueiitly the latter can be

entirely dispensed with, which in large factories means a consider-

able saving of capital. For small crucibles, however, the use of

forms is indispensable, for the renson that a bottom of only a very

small diameter would not be strong enough to sujiport tlie weight

of the walls, and consequently the crucible would fall to pieces.

The making of crucibles on a revolving table is briefly carried

out as follows:—A lump, sufficient in size to make a crucible, is

placed in the centre of the table: the latter is then made to re-

volve either by the feet of the manipulator, as is still the practice

in some of the older crucil)le works in lOurope, or by mechanical

means. The revolving lump is worked with both hands with

varying jiressure and in different directions, from the base up-

w.irds and from the core to the outside, whereby a grade.al shaping

of the mass into the desired form is effected. The thickness of

the w.ills d(>peii<ls upon the size of the crucible, the latter tipoii its

purpose and also to some extent iqion the construction of the

furnace in which the same is to be used.

-h'lm-'^^ssmn'^f^mm
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Makmg of Crurihlr. I,,, Mnrhiiirr;,: 4u >,,iii,- ..l' llu' n„«l,.|„
factories fnicil,l,.s arc nm.lc l,y nm.liincry and ihcr,. i> muIi a
variation in tlic piece- of ai)|);iiaiu> (inpl(),V((i, i„;,ilv cvcrv ,ac-
tory having its owm (i.>in,i. ihal -pa.r d.,cs „.,i ,

. mat the d'e.s-
criptioi, of a number of iheni. In some, small i, .olving plates
take the place of the rev.plvinjr lahle. Th( form of the crnciMe is
fasleric.l to the centre of lhi> lMri/o„lal plate and ivccivc- the
••nicil.le mass. The uhole IS then mti.je I,, revolve. .\ cone
which is snspcndc.l l.y » rod ovr the .•eittr.. of the form, is then'
lowered hy mci,ns of screws into the revolving in;,>s and hy pivs-.
itiK a«:ain.st the sid.^s, tlf .vails an,l linally the l.ottom'of the
criicihle arc produced.

Anr.thcr method con>i.is in faMenin- the f,„ni containing:
the mass 111 a irvc rsed po-ition in the centre ,,f a r.volvinfr tal.h^
the con,, for the production ,.f the walls cnteriiif; through an aper-
ture from helow.

I'icanl and IJ.Tjrman's appan.tiis .onsists .,f ;, cast in.n form,
lined with copp,.r-shcetin^'. into which the cnicihie mass is placed;
a coiK" mtide of iron is gradnally pre.s.sed into the hitter, giving
thti.s the desired form, and at the same time the wails the d.sired
density. The rejected stiifT leavo the form thro.iRh small canals
It is claimed for this innovation that the work is done far more
quickly than by the ordinary revolving table.

Iti the works of the .Morgan Crucible ("ompanv, of London tlic
Sniphite crucibles are made in a special machine invented' bv
Aiorgan and Hyles.

Another apparatus which has been used in Kiiroix'tin and
lately in American factories is described as follows:— In the t.c-
eompanyinjr illustration Fig. 36, (r) represents the form, (,) th.
cone, (kk) two long screws with right and reverse thread (A) !
stationary ring plate attached to (kk) in the mann..r ind'ictite.l
(ft) a plunger moved by hydraulic pressure in (a). The opertuion
of this crucible press is as follows: Form (c) ttnd cone (c) are low-
ered or liffd by the two s.'rews (kk). set into motion in the mann.T
indicated at their upper •nds; in the illustration the position is

shovn, where the cone is inserted readv to receive the crucible
mass. A Inmp of t'

- !att.-r is placed on top of the i.l-inger (ft)

which presses the by hydraulic power into th.- form (r).
After the pressing ., crucible is completed form (r) is lowered
and (e) lifted by screws (kk). and the crucible remains on lop of
(h) held there by the stationary ring (h). ..\fter withdrawal .,f the
cune the crucible is c;irefully taken out from the side.

i.

*. ^J«-
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III some of the Amcricuii factories the crucible mass is placed

ill a form made of gypsum; the latter is fastened in the center of

Fig. 36.—Apparatus lor the manufacture of Crucibles.

E^"' ..
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S,-l,|„-k,.y-.„ ,,,,.>s...| ,„ a„ .,,,u,-an,>. >,„.,.,.llv d,..,-,,,,! ,.„

;::;.r;:;;;.,:,:;:'''~''"'^'--'
"""•-'' -•'^•-;.'

-Mnl,l...n.Ml,,w..,ho,,,.,.H,,.,,.>lial.l...n.,l,,.v,o.Jk
T .

.lr.v.MK^ .s ,..,„.,,,!ly ,|„„.. in 1.,,,, kilns, ,i,.. ,..„„.„; .,f ,„..,„.,,
-|;n,l..,o,...hin.,,,.,,,,,,..M,,a..,..

In ...... f,,.„.,; ^bl-> an. ,.la,.,.,i .„, la,-,.. ,|,,i,„ ,.,„f,„„„ ,„,.„,„ „f
nHl..n...ly un,l..n,,.a,l,, „,..,,,,,.,,,,,,,, ,,,,.,. ^,; ;

;

-
'

In th.. larK.. fu,.t..ry of ,1... Morgan Cru.,!.!.. ConiaMv o

'

acconln.« to Hisohof, ,1,,. ,.runl,l,..s ar. .Iri..,! i kiln l'

whi....,..upp,.rpanofala.. U-u.uXZ.'t:: u:'Xto maintain an even tciniXTalniv.
•- <

.

m order

In the Bavarian factories t),ev ;re .Iri,,! f,.- . . ,

and 10 weeks in large hoate.l k ,' He '
^'"^^ '',

'"••'"'' "f «• ^

:,ttJ:^,;-;„r
"•'™ '•«--- ^=':;;;:!

In tiio majority of cases all erncihles as soon a« thev ..r, i iare burned in large furnaees s \ iWn/T . r
"'''•

absorbed from Ih.. ..ir Ti
aceount of the dampness

iAim-d surface. I, is claimed tl.at in this w .,1 iT
' "

P.v.„. ALL,::U;:,:;:';;;;^;::::t,;;t':,::;^,r;r
t.on IS c(, posed .,f the followiiiR:--

>.'tistac-

12 parts by ucight unburnl clay.

- parts by Weight ("oniish clay.

4 parts l)y weight iiiihurnt day
lipartsground.red clay ui.hu.ter mixed, oapasle
ipartmang.-inesedioxi,!,,

' '''

"

* TlioiiiiKliistrii.-Zcitm}^, I,S7<).'.>,!7
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Thcsf proportions may be iiltcrcd, but llu' coiitrftctioii

of tli<! iniMiirc must be thi' siuiu' us the coiitrucf ion of ihi- cruciblf.

Tlir burning of crucibh's is, as u rule, done in liir>;<' •apsuli-s made of

vi'ry refractory clay, whidi liojil a numlwr of them and arc placed

in a furnace. The burning makes the crucibles hard and inii)arts

to them a gray white to blue gray color, whirh, however, must not

be taken as a criterion of the quality of the crucible. In Birming-

ham, according to Hischof, the burning of crucibles is effected in

long rectangular wind furnaces of about 30 centimeters sciuare

and 05 centimeters deep. The crucibles are placed bottom up

on a layer of coke of several inche- in thickness; the lire is then

started, whereupon the whole furnace is filled with coke, so that

the crucible is gradually heated, until it is red hot. The crucible

is then reversed and after a second exposure to a red heat, the

furnace is left to cool. If the heat is not applied gradiuilly the

crucible will crack and burst.

The burning of crucibles, used in the manufacture of steel,

is generally performed in two ways, diflering from each other only

in the kind of fuel to lie used in melting the metal; if for instance

coke is used in steel making, the burning is done with coke; the

same applies to coal. When coke is used the crucibles are placed

16 to 20 pieces at a time in a sort of rectangular furnace, having a

large door on one side. The crucibles are placed on a grate

several feet from the bottom of the chamber, leaving a space of

one inch between them. When the grate is covered with the

crucibles, the door is closed, and all the space between the latter

is filled -.vith small pieces of coke, and the same ignited. Care

must be taken that the fire penetrates the fuel slowly, so that it

reaches the surf.ice in about 6 or 8 hours. The longer the ex-

posure to the fire, the better generally a.'e the crucibles; however,

the fire must not be allowed to die out in the lower part of tiie

coke, while the centre or surface is still strongly ignited. The

reversed position of the crucible has for its purpose the complete

burning o^t of the bottom. If coal is used, as a rule, kilns made of

cement and having a door on one side are used. They contain

from 15 to 20 crucibles, the latter are placed on a grate either on

the side or bottom up. The burning process lasts from 8 to 10

hours.

PROPERTIES OF GRAPHITE CRUCIBLES, THEIR USE ANDABU8E.

In the early days of the ulo of plumbago crucibles it was

soon found that they would stand very severe service. It was
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t'vni ii mattrr of hcuicIit thai iiii\ ni.il.lc r,>iil,| Marnl ili,. ..rM.v
ami coiMlitioiH In whi.li ili>v \\,ir .•\|»,-,.,|. .\,,w, Imw. \,r. th..

iiiMi ifartiirir i-< ..fi.ii a«kr,| i . mak.' thru,, l.i Mari.l l.ara.|.-x„ii|
.•oii.liliuM-*. Tli.'yrtrr|)rali,||.|.. a^-tlml " (;ia|.lMtr i. ii,.l ari,rl.,|
liv liiat. rol.l, uci.l or alkali." uimI llir Jdra iliat It is i..,,

,' mikIci
iliiy iiriil all cotiditiims, U liirijilv acc.Mintal.lr fm- ihi,-. VMi.n «,.
rt'in.'i.ilHT that u Kraphiic cru.ii.lc is ...ni|>..M.l only partly cf
Kraimil.', rhat lit lii«li t..in|).'raliir.' Krapliilr is sul.jict to all llir
rranioiis that alTc.t .'arhon at a lower tciii|«Taliirr iiihI thai i|ir

''""P 'It pari- of the criicil.lr oihrr than (irapliit,. nrr stihjr.'i to
many rrarti.iiiH, it will Ix. readily uiidir-lood ll-it tlic jrrapliite
iTiicil)!.' limiiiifactiir.Ts atlnript many tliii,;:> and liaw oppor-
I unity for many failures. Tli.'y have made many al.snrd ex|M.n.
ments. hill have siieee.ssfilly .solved many hard prohlem.s. Ifiheex-
perimentul work had i done .s\stemtttieally and a ear.fnl
reeord kept, much Ix'tter work < Id have Uen done. .Manufac-
turers of these Roods seldom meet and very rare.y , .ieliaiiKe views,
and much work and experimciitiHR need yet lo 1^. done.

Mr. \V. J. Downs, late ueneral m .najfer of ihe jVd.ral
Orapliite CDmFMiny, New Vork, Rives his views reRardiiiR the use
()' "riicil)les as follows:—

' If one studies carefully the conditions to which the Riaphite
crmil.Ie is exrwvsed and the nature of the material used in the
composition f)f the crucible mi.yture, he discovers certain fixed
principles, the okservaiice of which will add mii.'h to the imiforniit

y

and value of the crucible for various purfxises. The rc(niisit('s
of a Rood graphite crucible are refractoriness. streiiRth. heat con-
duction, loiiR life, i.e., capability of standiiiR many heats- and
resistance to the action at hiRh heat of in.aterials in cont»ct within
or without. The refractory (|uality of a crucible is much misun-
derstood. It is not so difficult to arraiiRe forth refractory r|uality
alone as for the other ref|uisite (|ualities of a Rood crucible. .\

mixture of Rraphite and liiRh Rra.le lire .lay would sriv.. a mixture
refr.ictory enouRh to stan.l the fusion of platiinim. bu; would
utterly fail in the other rcijuisites.

"The raiiRe of refractoriness reiniired of ji yraphile cnicible
is very Rreat. The crtiiibe piviiiR Rood service al the tempera-
ture of nickel fusion is not wdl adapted for service in siielter
eastiiiR. This means that the mixture has to b<. van. <1 accordiiiR
to the temfMTature of the .service re.|uir..l. This w.miI.I not be

• Iron Age, May 10, 1900, page 10.

wtLjfiM^ma^mK^ .^/..^^ i...mJsap;:a''5^W3msi
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tll.Tii-f if 111." .Iril.l.TV ,,l,llilV «riv Il.lt -.. UlllllMl.lv il--(MlMl..|

Will. Ih.'..t!i.r r.M|.u-il.- ..I a u.«hI .nM.Wl.'. Tl.-' lin.phii. in ih-'

«i,ll ..I 111.' .rn.il.l.' l"-yiii- I" .-M.li/-' i" 1' t.ni|M.riiiiiiv m iil".iit

»i(Hl .1. L'ivi« C. h- Ml.' "I' .ivMliiii.'ii iiiircii-.- Willi ill. i.iii|Mni-

luiv i.ii.l VMn.'- uiili 111' ...iii|...Mti.m ..! lli- i nia.'.' Ka^.- TIm'

I,,-,.
.,|' 111.' .'lu.il.l.' .l.-|H'i„l- lart'.ix Ih' h..ri-..M.lMll.-ii ..f lli.'

(jl'M|iliil. . Till- I' |.li'V.iil.'.l l.y 111.' |.ni.lu.li"ii "I a 'vlaz.'" .

ll ui,.r -.iirfa.'.' <if 111.' .'iM.'il.l.'. 111.' |.t."lii.'li.«ii '.I ilii- "ulii"-

,l,'|Nii.U .m ih.' n'li',i.'i..nii.-- "I ''..' .ni.'il.l.' M.ixliiiv. Il.h.i',

if Ih.. iimirriul Im- I...1 i.ifuHl.l.' 111.' lif.' »( 111.' ••nu-il.!.- \» ^>fy inu.li

.Ii,.ri.'n.'.l. (Ill Ih.' .nil. •• liaii.i. n n I"' ""' "i-^'''''' '• ^""""- "'"'

faiU iiii.rlv. Til.' |.r...lii.'ii if ili-' Jjli'"' .l<'|»''"l- "" ''" '"'"

jw.n.nt |.art« of tlir .TUril.lc mixliir.', ill.' U'lnixraliir.' .if xrvK.'

aii.l Ih.' luiliir.' of till- fii.'l used. Soin.' umth .'..at l!i.' .miM.i.' 'if

Ih.' .rucil)!.' with u mixtun- more fiiMiblf than thi- wall ..t ih.'

rriK'il)!.' ilM'lf. If th.' Hrxt Heat to whirh u rru('il.i<' in siilij.rK'.l

is liiith ciiouuh to i.ro.lii.'.' this prot.Ttiv.- iiW/r its lif»' at lower

siilw(|tii'nt hc'iitu ia intu'h priil.iMW'l.

ii is iisiiallv inor" .iilli.'iilt to iimk.' u Koo.1 cnicilil'' for I.iw

heat MTvic •' "iifor IukIi iu-ut w.irk, though this is not no much

(111.- to the rni.'il)!.' mnk.T as to the fact that low lieat fusions are

ivpt lo 1)0 overhcateil. Hence, a crucible should li.it l.<" too re-

fract(»rv, but should U- so made that oxidation of the uniphit.' is

prevente.1 at tlv tenux-rature and con.lition of service and yet

kept stroiiK enough to stand th.' bur.leii of metal and the han.llmn

it is lo receive. This last remark has its bearing on th.' size of ih<'

enicible in r.-lation to streiiKth. It is possible for a cru.il.le f.

till all the n'.iuin-m.'iits iind not I..' .ible to stand the berde-: of

metal it is capabl." of hohliiiK, n..r l!ie mor.' severe strain of haiid-

liiiS? by tonus. Kverv such han(iliiin shorwus the lif.' <if th.' cru-

eible and the movement in th.' .lir.'.'ti..n ..f lli.' u.loi>tion of various

types of tiltiiiK furnacs for larj:.' crucil.l.'s shows that th.' us.'rs of

crucibles are appreciating this p.>'.iil."

Mr Krwiii S, Sj^Trv* fiives hi> vi.'ws i.'srardiiin the .|ualili<'s

„r erucil.l.'s as f.ill.iw- "Wli.'U a «rapl.il.' .rucible is w.U lua.le.

it has s..v..ral .iKiract.Tistic f.'atur.'s; I'irsI .
wli.'i. Iinik.ii, ihe

fra.'ture has a .liswncllv fibrous hnlurc. so that m^t.'a.l -if beiM^r

..hort like a pi.'.'.' of t'l-K'lv '" "'>»' vitr.'.iu- substanc.', U .''.i-cly

n-..'mbl,'s a |m'.'.' of w.i,..l. Tli.' fanums (Vylon mapliil.' uuparls

this quality to It. Such a libmus nature is capable of r. sistinii

* Th.- Hrnss \V.ir!.l,' .la .., I'.MHi

^\n^iSiU?^
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Ih.. ..whirl. (.|i„.,K.-. .,1 l..m|«ral.,.., a.„| ,|.,. Mra... to «h,r|. n
'r.KMl.1.- IK put III liftiMK it <Mit ..f th.> f.iriiiir... S-.„,„|. „ rr.i.il.l..
mi.Ht !»• uHl |.r..|,.,rii..i....l. Tl.r iH.tton. «|,.„iM l«. i|,irk i.n.l tl.r
"i.l.'s Kiii.l.mlly l.-H,. i„-,| in iliMki,.-. i..«nnN i|,.- top \VI...|, oi„-

""'I'- •" 'I'liik oC tl i.oniio.is Mra.i, that i, put .>|n>i, ,4 .rii.il.l..
It will Ih. apparnit that th.- .I^mki. of a .ni. il.h' is an importai •

IiratKT. Ill liK. .17 1,. ..howii a No. 7ll Kraphltr .r.ir.l.l,. «hnh
was l.rokrii hi two. Tl.r (il.ro,., imtiir.' ol thr .nn.l.l.. n.atrnal
'""' '"• -* "'"' "I"" 'li'' varyii.t: ll.i.ki..>, of ih,. ,|itT,.„..,i part,.
Cninl.h - with thill walU |h,^m.s« ih,. i,.lva.,ta«.. that ll.rv .oimIiih
ll... h.'at inor. rapull.v, l.iit tlirlr lilr ., >hort. r. ami th.^v air lial.h'
to KJv.. way .Mi.l.T the .stniiii. Kx|H.ri..|.... ha, ,l.o«n that tli.'

pri'sint ,lia|«. of cnirilih., i« ,1 »io<''l and that ihr Ihi.kn..,- of

I'if, :i7 Hall of 7.1 <ir,i|iliiti 1 'ni, il,l,.

the walls shoiiM vai-y as ,n,|ira ,-,1 in I'i-. :;?. I K.lirv,. il.Mt tl,..

rni.-il.l.. sliown in this fi>;,i,v n.p.-i.>,.nl, a wc'll pn,p,,rl i,.hr,| rrurihic.
••The (|iicstion of ih|. ,.,.;,,,• ,,f crncilil.s is one ,.f !,„,}: >iaiii|-

iiif:, and only the nniniliat..d l,cli,.\,- that tln'iv i, a.iv partanlar
virtue in 0.1," c.lor. Thr black and ih.. whit., .r.icibl.s aiv both
of the- salily tnixtiitv. and boll. bla.-k and white ones „.ay l... niaile
at will. The n-ason for this i, ||„. ia,.t ||i:,t the kTapliile o|. the

lU
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surfiuT (if it bhu'k rnicil.lc lu.s not Lmii l>uni(d ctT in llu' kiln,

while tluit of iIk' whiti- variety has been nniovdl by tlic oxuliziiif;

effect of the atmosphere. Let ns l:ik.' two enieibN s for <xnini.le,

which have jtist been inmh' ami air dried. Th.y will, ol eoiir.-e,

both !). black. Let u.< assume that one is .-niall.r than the other,

<o thai they nuiv be 'nested,' that is one placed inside the other.

In this condition they are placed in the crucible kiln and burn.d.

\fter the biirnmK oix'ration has been completed, it will be

found that the outsi.le crucible is white, while the inside one is

black. If the outside of the wliite crucible is scraped of! with

a knife it will be found that th" whiteness is only skin deep and

cannot affect the crucible in any way. The popular notion that

the graphite is burned off from the outside to such an extent

that the life of the crucible is shortened is uonsei.s.-. Such a

minute amount of graphite is lost that no appreciable effect

can be noticed. A white- crucible is as good as a bla.'k one and

a black one the equal of a white variety."

Cnphite crucibles mav be classified according to the kind of

metal to be fused and th' kind of fuel used. These varieties

<litTer in .<hapo and al^o in composition. The first division is

i,„., steel an.l brass crucibles. Other metals are melted m one

„r the other of these two varieties. The other division is accord-

in., to the kind of fuel to be us.-d, and they are known as gas,

coke or .•oal. The reason f..r these changes is explained m the

paragraph on the theory of separate crucibles. The general

shape of all these as made in the United States is that <.f an »gg

cut off flat at each end. The steel crucibles are of nearly the

same diameter at each end or often smaller at the top, and the

biWe or gn.atest diameter is a little more than half way up fr.mi

th" bottom. The brass crucibles are of the same general shape.

,>xcept that the iliameter at the top is considerably larger than

•U the bottom, the bilge being in about the sam.' position. The

ratio of diameter to height is U'ss in steel than in brass crticibles.

This ratio is less in all foreign makes than in those made m the

I'liited States. The slimmer crucibles are more economical in

fu.'l than the broader American type. .Many s,x.cial shapes are

made to suit si)ecial w.u'k or furnaces or uoti.His, but the egg

.hape is th<- prevailing <«ne. The notation of the size of a graphite

crucible is .luite arbitrary an4 has .hanged from time to time

It is based onthe holding capacity of the crucible in pounds of metal

vml is express..,! in numbers. At pr.sent the unit of size of a brass
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mubh. ,s .i pounds nf nM.,;d p,.r nMn,l.,T. /...,. No.,;,; ,,-u,.,l,!.. sh,,,,l,l
n,. ISO,,,.,,,,,..,,,,,,,,,

.As,l,..>p..,.i,i..,.,v„,.,r,l„.n„.,.,...ncl
.tll.n. .M,.lt..,l „, ,l„..s.. ,.,,H.,l,l,.s vari,..s ,1... hnldn,,- ,..p,.„,,v inpounds His., varies. Tl„. uMud ,n,.,al n.an,

, l.ou.v,.,-. i. ..nhnarv
bra.s.s havnK a s,x.,Mii.. "ravi. v of abon, S. ThoM^h tl,.. su. of th,.
SU...1 crucbl,. is also ,..xpr..ss,.,i in n„n,b,Ts, ,1,,. r-lation b,..„,.,.„
sizos as ..xprcsscd by tl,.. ninnb.r is nior,. vukuc. A \o (i() s„,,l
onu.,blois„s..d.on, .bou, 110 pounds, and a Xo. ,^u ,o mW,
••tbout 9o pounds. St....l ,Turibl,.s are usually „,ad.. only in thotwo sizes nient ioned. IJrass eruribles ar.. nm.l,. in a much ^rreut.T
range o sizes, varying fron. the tiny jewel,.rs' erueible of less ,han
1 po.md capacity to the 1.00,) pound erueible u.sed for melting s.,ft
metahs. 8til larger ones are made, such as the n.ort shaped
crucibles u.sed by the silver refin.Ts in the zinc distillation process
Ihese larger crucibles are not removed from the furnace for casti>,g
or charging, the furnace IxMng of the tilting type.

Th..y stand i„ the manufacture of bra.^s from :i,5 to 45 heats
where clay crucible woiil.l stand onlv from 4 to 6 Th(. v'en'
best crucible, made of the best quality of crystalline graphit,.
can stand from 30 to 60 and evn 70 heats of bra.ss, a cnicibl.'.made of .amorphous or den.se graphite stands onlv from 6 to H
heats. .\f,er every heat att,.ntion must be give:, io the removal
ot the slag.

In iron and steel melting good graphite crucibles, in which
the crystal ine variety is used, stand (i to S heats, whenas crucibles
mad., of dense or amorphous graphite stand onlv ..ne or two
Ix'ats. Of course it will be readily un.l..rstoo,l that much dependsupon th<- way crucibh.s are han.ll...! in th.. f.,undri,.s and the
occ'tsional disparity .,f n.sults .,bs..rv,.,i in th.. u.s.. .,f crucibl,.s is
v..ry int,.re.sti,,g. ./Recording to .Mr. Hrwin S. Sp<.rrv it is of great
a<]vantage ,f the crucible us,.r always assumes that ,"verv ,.r„,.iblo
which he ns..s. is .soak...l with water. By a.ssuming that his
cruc,bl,.s an. .lamp, he will ,ak,. pains to s,.,. that th,.v are care-
ully stor..,l ,n a .Iry pla..,.. [„ using th..,,. h,. will not subject
th..m t,. th.. herce h,.at, as is fr...|u..n,ly ,lon,.. but will ,.ar..fullv
aunoal thmi. On ,h,. o,h,.r han.l. if it is assu.n...l that the

crucibl..s an. dry an.l tlwy ar,. unm...iia„.|y pla..,.,l in a h.,t fire
It IS almost (.(.rtain that all of them will "scalf,.

"

The crucibles, wh..,, th,.y are r. , ..iv. ,1 fr.,m th.. „,ak. r, shoukl
K. plac,.,l in a , Iry pi:,,.... If fi,i, ,,,,,,„ ;, ,,,^, ^„ „„„.,, „„.^,„,„.^
In the bra.ss rolling ,ni]| „,„i, i, j, ,,,,u>miny to k,, p the crucibles

Jk



244 MONOCH.M'H ON CHArlllTK,

on top of the miifllcs. These are warm atwl diy, and in a sliort

time the (•rucil)le is not only dry. t)ut remains so. This practice

is universal in the brass rollinn mill trad<> and larjie ((uantities

of cnicibles are piirchased ahead and stored on the top of the mnfH.-

There is no doiiht about the wisdom of this practice, and every

brass manufacturer iM'lieves in it. Indeed, one mamifaclurer

has IxMMi bold enoufih to make the statement that storing crucibles

on the top of his nuifHes for a year <loubles th.'ir life. I'erhaps

this is more or less overdrawn, but there is no <iuestion that the

policv is a cood one. and that the crucibles are increa.-<ed in life

to a fireat extent. The care with which the brass rolling mill

.sujicrinteTiderit stores and diics his crucibles is partially respon-

sible for the larfie number of heats which he obiains on thein. It

is a noteworthv fact that f' fireatest number of heats on crnci-

Kiu. :iN.- icl|)lc showiiiir I'iii-liolc fnim wliicli Mctiil li;is li'iikr.l.

hies are always obtained in the brass rolliii.i: mill tnnle. ,\s tar

as the acti
'

weltiiif.' oi)eration is concenied there is no <liiTerence

between the brass foundry and the rolling mill, and the mixtures

are the same.

After a crucible has been carefully dried, it should be "an-

nealed." Hv "annealinf:" is meant, slowly brinfiinj: the crucible
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up lo a r..,l Uv:a. If on., closircs to ol.tain tl„. K,va„.s, „uMl«.r of
hrut-s urH.M his ,ru..l,l..s ,m,i at th,. sal,,., tin,,. ,ak,. „., ri~k i„
•scalping" th...,,, 1,.. sho„l,l o„K „>,. n..w .•.•.u-il.h.s i„ a <„.« ....il

or ,.,,k,. fir... \Vh..„ th.. li,-,. is start,.,l i„ tl,.. ,„o,„i„j: ,h,. f„n,a,.,.
1.S .-..l.

,
an.l th.. ,ha„f:ht is poor, ami a .•,„,.,l,i,. j,|a..,.,| i„ ,h.. lir,.

IS Kra.lfally rais..,| to a n.l l,..at. .Aff.r tl„. f„st l,..at tl,.. fitv I,,.-
.•<.n,..s nior.. ,i,t...,.s.., a.,,1 vhih- a ..an.ful wan will 1„. al,l,. t., „s,. ,h,.
fir., a s..,..m,l i,m,. for ••ai,„..ali„jr • a ..na-,!,!,. „itho„i taki„.r .„,v
n.sk, th.. ,.ar,.!,.ss ,„..lt..r will bo apt to .Ta.k .,r •s.al,,

'

\n< .ni-
(•.1.1... If a .r,i..>l,|,. is t., 1„. an„,.al..<l .luring tl„. n.iddl,. of tj,,. ,luv
th.. folh.wi.,;: .n..tho.l .shoi.l.l h.. ,.arri..,l o„t. Affr th.. h..at has
b....,, r,.n,ov...l fro,,, th.. fir... a .shov..l .,f ,.„al is put .,„ a„d ,h,. covor
imsh,..l off. .\ft,.r tlu- walls „f th,. ft.rtia,,. hav.. ,.o.,i,.,l ,1„„,, a.,d
t . h..,ly of th.. fir., has lik,.wi.s,. I,,,.,, r..du<.,.d. th.. vnwihh is
placf..! i,i it.

In "aiiticalinK" a micihle. it should bo pla,.od i„ the f„rnar,.
upsido down. Tho wLsdom of this prartioo lios in th.. faot that th..
bottom of tho cruciblo is n.noh thiek.r than tho top and bv tnrninK
It upstdo down tho bottom is away from th(. groatost h.a't Aftor
a t„no tho crucible may bo rovorsod and the tovor pullod ,,„ so
that tho hoat i.s gradually rais,.d to a r.-dnoss. I„ this con.iit'ion
the motal may be put in, and tho furnace coaled up It is a
smgular fact tha. after the fin-t h,.at a crucible n.av l„. abus,.d
without assuming much danger in th.. wav of su<ld,.n changes of
temp,.rature, and the ol.lor it grows, tho more .sevorolv it may be
tr..ated. It ,s the first h..at. which no,.ds can- and upon which
so much depends. J'orhaps cracks or fissures are forn,.,! bv th..
careless treatment of a cru<.iblc in the initial h..at, whichlater
may cause pin holes or other difficulties.

A go„.l crucible should w..ar away ov-nly, an.l wh,.,, it is
about to en.l its ••can.,.r". slight cracks b,.Ki,; to app..ar at th..
top. Iho crucibl.. has not by any moans outlived its uscful„..ss
a:

.
fro,,,., ntly a cruciblo n,ay be us.hI for quite a „un,lH.r of heats'

aft..r th,. cracks b,.gin to ap|)ear at the top. As a rul,., howov.T
only a f..w heats can bo obtain<.d on it. In Fig. W U shown .,

cru,.ibl.. to illustrate its api^.aranc,. wh..,, th.. cracks b..gin I,',

this parti.'ular instance tho crucibl,. had become ,|„ite thin an,!
tho cracks at tho top had ..xt..nd,.,l s,. that it was ,J,.,.n,<..l advisabi,.
to throw ,t away. As a rul,. th,. cracks at the top of th,. .rucibl,.
detonni,,,. tho (.|,d of its lif,..



246 MONfXiRAPII ON (IIIAPHITK

Mr. W. V. Downs,* cxprpssps himsrlf on this Hubjcct in the

following manner:

—

\' Many users of crucibles add fluxes, as they are called, to

purify the metal, or protect the surface. Th.^ substances included

under this name in the foundries are salt, lime, borax, charcoal

and manv mixtures l)™aring special names. The term flux is not

generally construed to include the deoxidizing agents, as alumi-

Fig. 39.—Crucible showing the Cracks which begin to fonn at the top when

lits Life is nearly ended.

num, the silicates, etc. It is evident fro... tlie foregoing that the

crucible may bo required to withstand the action of either a basic

or an acid contact. Luckily, the presence of tiie large ixrccntage

of graphite protects the binding material of the composition for a

considerable time. Basic crucibles arc usually acid, but differ in

degree. Very nearly neutral crucil)les arc made of first-class

quality. It has frcqu.'Utly happened that the user lias dianged

his flux in character ,)r quantity and blamed liis crucil)lcs for giv-

ing less service. Cruciljle users, as a rule, arc full of little secrets

ab"out tiieir practice, and are very diary aliout accurately describ-

* Ibid. May 24th, 1900, p. r,.
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ing their conditions and pnietioe. They would of'-n 1«. surprised
if they were aware how many i»th(>r [jcoplc l<ncw their secrets.
Luckily, for both maker and user this "charishness " is dying
out. So Ion? a3 the crucible metals wore made in small (luantities
in many shops it was difficult to assemble in one place the results
of experience, but now that large shops and combinations are in

operation the contact of maker and user is much closer. Without

Fig. 40.—No. 200 Crucible which ran 61 Heats in a Tilting Funi.ioc

the help and intelligent criticism of the user the munufactun is

cannot make much substantial progress. Chemistry and metal-
lurgy are being more and more appreciated in the modern shni)s.

and the crucible is bound to receive more attention and criticism.

Tliis means that the crucible manufacturer will not be asked to
work so much in the dark as to the conditions to wiiich his wares
are subjected, and the result will be belter qiialitv for all.

The uses of thes" crucibles may l)e divided into those of con-
venience and necessity. The uses of tlie latter class include
fusions of various metals and mixtures for producing liomogeneous
allovs, the quality of wiiich would l)e impaired if the fusions were
made under exposure to the products of coml)Ustioii. The former

MR 4
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chiss includes thost- cas.s in wliicli only a small (|iiantily of ll.i-

nmt.Tial to l.c fus.^d, or a liniit(<l outiml onlv. is n(..lMl. A f(

w

instances will sullice to illustrate both ty|Ms. A px-d alloy of

co|>lHT with Z.IK' or tin or lioth cannot he made without the use

of the crucible, on account of the oxidation or volatilization of

|,„th the YAW and tin at the teminrature lie. .1. d to (xmr the alh.y.

The same argument which is offend for tl.<' use of cnuil.l.s ;n

steel makinn api.lies to copper alloys. Ijut one sehlom hear> nf an

alh.y of eopivr made l.y other than crucible methods. It fr<-

HUei.llv occurs that an is.ilated . stablisl.nu nt nu (Is a sn.all caslmn

„f iron, brass, bronze, etc. In such ca.ses the crucible s<rves the

purpose, and is a great convenience.

A list of the various kinds of work in which graphite crucibles

are used as the melting pot, includes malleable castings, small

iron ca.stings, crucible cast steel, all kinds of copper alloys, sj^dter

ca.Htings, file tempering, gold and silver melting and refining.

Also oblong, square and round shapes are used in liquid brazing,

and as calcining trav.s or boxes for materials requiring careful,

even heating without ex{)osurc, such as pencil leads, incandescent

light carbons, etc. One of the most interesting uses of the gra-

phite crucible is that of a retort. The distillation .f metals cer-

tainly re(iuires spt-cial retorts if the metallic fumes are to be con-

densed and used. The best instance of the service is shown in the

zinc distillation process now in use in all the silver refining works.

Here the graphite retorts, or bottles, are used in tilting furnaces

and have a holding capacity of 1,500 pounds.

\ccording to I'eto it i-. advantageous to paint the burnt

crucibles, when the.- are still warm (about 1(M)° ('.), with a prepa-

rati.m consisting of either resin, or tar diss..lved in turpentine or

wood alcohol. C.reat durability and sjx'cial protection against

cracking or bursting is claimed for the employment of this prepara-

tion. , , .

\s above outlined the principr- ••uactenstic of graphite cruci-

l.les is the sudden change in temi)erature they can stand without

cracking- thev can be used repeate.lly. until all the graphite is burnt

s„ that the vessel cannot sui'port the weight of the metal and

handling with the crucible tongs. Even if the graphite burns

awav near the surface, it still remains in the insule of the clay

and' cannot burn awav for sometime on arc.unt of the sh.figinp

„f the clav-mass. whi.-h pirvcnts in this way a direct oxidation

of the g.-a|.hite. Hut in spite of this prot.'Ction. if the crucible
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in j'xposcd to conliinicil liinh tiiii|)»'ruturf, tlit' ruas-* will he linnjly

entirely deprived of tin. j;ni|>liile, and liecoiiie^ fragile and lireaks

up. To prevent tlie preinatuiv crackind of the cla.v-inu.ss, wliich

has thus lieen partly deprived of the jiraphiie. the crucilih' is

dipjx'd into u solution of a hinh class tire ilay and liorax.

(iood prapliite crucibles are not so porous as clav criuihles,

and for this reason do not alisorli so much nielal as the latter,

which is an important item in tlie case of precious metals.

In the laboratory. Knipliite crucibles are indisiMiisable, the

.softne.ss of the niu.ss |)e nits it to be cut. .-awn and [HTforated by
drills. When handled with care they are in spit,> of the softness

of the material practically indestructible.

V.\KI()US (iUArillTK <Ul(IHI.KS.

There are so mai.y compositions u.si d in the manufacture of

crucibles serving all sp«>cial purposes that it would be futile to

enter here into a discission or description of tin i, so far as they
have been nuide known. Hut certain standan . onipo.sitions. as

used by factories of world wide reputation, which produce a first-

elass article, may 1m' piven in the'followiiiK:-

-

One factory in Bavaria u.ses I'assau Chiiuv clay, crystalline

graphite (a mixture of I'as.sau & Ceylon) ami an addition of

broken crucibles, previously cleaned. The latter are finch- dis-

integrated, producing the .so-called crucible sand and to this is

addt>d one third part in weight of I'assau China <'lay and one third

part graphite. Another factory uses graphite from Hafiierzell.

which contains from .50'',' to 65'",' earthy r<>sidue, Ceylon graphite,

anil fnmi one third to one half part of I'a.ssau China clay.

The excelleni crucibles of the I'lunibago Crucible Co. of Loii-

ilon are made of Stourbridge clay and iVJ.O',' Ceylon graphite.

Tliey oiisist, therefore, of equal parts of clay and grapliite. This
Company uses aiuuially several thou.saiid tons of the best crystal-

line graphite. .\j)art from the al)ove comiH)sition. the graphili' is

mixed in various proportions with Stourbridge clay ac<'onling to

the purpo.ses in vi<-w. The dry mixture is sliglitly moistened and
left to itself for some time for tlie complete impregnation of the

moisture. The mass is tlien thoroughly worked Ihrough in a clay

cutter and finally formed into blocks which ;iri' stored auay for

several weeks befdi-c licing niauuf.-ictun'd inio crucibles. It is

claimed that by re|M'at'\l stoni<:i' the mass gain-^ considerably in

plasticity.

1^
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Th<' rnu'iblcs from Hyimm, TiimuTs Hill, Dcptftinl, un- n--

putfil to be of such cxiTllciit (iiiulity as to sluiid up to 71) ht-uts.

The BirmiiiKhiiin uriiphit"' crucibles cousist of three piirts

griiphite, two piirts Stourbridge clay and one part brick dust, the

latter obtained by grindiiiR old bricks at.d screeniuK through :{

millimeter mesh. Another composition according to Hauston is

as follows: -3 parts graphite, 2 parts hard coke, 4 parts of Ixst

Stourbridge clay and one part of ground crucible fragments. The

whole is screened through a :J millimeter mesh, then moistene.1

and thoroughly worked through for some time. The crucibles

made out of this mixture are burnt gently in a furnace. They

are not affected it is claimed, by the greatest heat, serve to

advantage for the melting of the hardest metals and do not crack

or burst if heated and cooled down in rapid succession, lliey

take from .'lO to 60 kilograms of metal and are reported to stand

14 to 16 heats in iron smelting.

A factory in Duisburg, Germany, makes its crucibles, accord-

ing to Dr. nischof, of 8 parts clay, 1 part ground biick and four

parts of graphite, the hitter of the best Ceylon. The crucibles

stand ;i heats in steel melting.

The manufacture of crucibles in a factory in Jersey City,

N.Y., according to Dr. Hischof is performed in the following

^vivy.—The graphite, which is a fine Oylon, is ground in Cannon

ball mills of the (h-scription on page 171; it is then mixed with

Ciiiiui clay in different proportions according to the purpose for

which the crucible is intended. For every 10 parts in w.ught of

graphite seven parts of the well known Klingenlx-rg (Havana)

clay is taken. A small quantity of ground charcoal is added, m

order to impart to the mass a greater porosity. All ingredients

are mixed in a dry condition ; afterwards water is added and the

whole is worked oVer in a large cast iron cylinder holding \i tons.

Here the mass is thoroughly cut by heavy arms, which are radially

ai ranged round a vertical axis. To each arm four vertical arms

are attached, which are flat on the lower end and banded on the

point. Ill a comparatively short time the mass becomes homo-

geneous throughout, having the consistency of a thick mud, which

is then used for the making of crucil)les. These are made either

by hand or machinery, special designs, however, being always

made by hand. The neces.-ary quantity to make one crucible is

wei.'hed and placed on the revolving table, where it is worked into

the desired form as .lescribed on page 234. The manufacture by
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means of machiiiorv is sitnilur; u form of Kypsimi roc.ivis il.o

orucibU- mafw and w plaml in the ccntn' of tlif r.voiving talJc.
The operator prosscs Ihe mass towanls the sides, tliiw Kra.liially
creating in connection with the revolving motion, the desiri'd form.

The crucible is left in the form until dry « nough, when it ia

taken out and burnt in the usual manner.
In special cases the quantity of nn.phite in crucibles must Ik-

increased. Thus Tainm* makes a siM-rial crueibl.- lining for
the smelting of manganese ores, which reriuire a high temperature
and which cause considerable cracking even of the Ix-st crucibles,
by taking one part of clay ami three parts of graphite; he mixes
this with a little water into a thick paste and applies the .same to
the inside wall.s and bottom of the crucible to a thickness of 1.5

millimeters. It is claimed that this lining pn.t.'cts completely
the crucible again.st cracking and bursting.

(.'oke and charcoal are frequenily used in addition to graphite
in crucibles. In the Hoyal Foundry at M.-rlin, crucibh's m.idc of
8 parts Stourbridge day and ground brick, ."> i)arls powdered
coke and 4 parts of graphite gave very satisfactory results, Tliey
stood 2.} heats of ;{,S kilos of iron ore each and were cxfHjscd to the
highest temperatures, without giving any signs of defornuition.

Still another f omposition.t which is used in the manufac-
ture of crucibles for smelting steel and the precious metals, is as
follows: It) parts disintegrated broken chinaware, 10 parts of
graphite, 1.5 parts of asliestos in threads of a length of about H
millimeters, 3 parts of quart/, and 22 parts of fire clay.

The crucibles of the I'atent Plumbago Crucible Company,
Battensea Work.s, contain 52. 6^; carbon, 2. OS'"; hygroscopic
water. 45.40% earths; the latter composed of OS'"^, silica, M<^,
oxide of iron and traces of lime.

According to Mene. English graphite crucibles had the follow-
ing composition :—

T.\I!I.K 4,1

____^_ 1

*'<•». .51.40
Aluminii 22.00
Oxide of Iron ^ M]
Graphite 20 00
Ijme f) •!()

Water
, SO

Loss
, 1„

* Dinglcrs Polyt. .Ioiirn.il, 1S72, Vol. KHl, page ,'?.S.

t DInglers Polyt. Journal 200, pa»jc I.Vi.

Ill

45 10 50 00
16 6.5 20 00

05 1 .50

.•« .50 2.5 .50

m .50

2 .50 2 00
.10 .50
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In ml.liti..., I.. .Tunhl-^. ih.rr arr a iminlHT of o.h.r r.lrur-

,.,rv artirlr. in thr nuu.Mfa.twi.. "f vvl.i.h uraphif is u>r.l, ...<.

.,. ;,irr..r. f-.r .nixinK an.l stirring alleys, ,,l,...,.l.,.r,/..r. nf.a.ton

'l.rirks. M.,/./l-^. .tr. A ,.lH,M.l.'.riz.T or a ,.l.os,,hon,. .•l.MrK.r ,. a

.l..vi.... of ,,lu.>.l.a«.. .r.nhl,. nrnfrial. Nvh.rh i. n.r.l for .1..- .ntro-

auHion of phosphor... i.,to th.. nw.lt.n nutal ,n ih.. inannfa-tur.-

of phosphor bronze.
;„ ,i,.,

A srrtional an.l front virw of pho.pl.on/.Ts arc pvrn .n th.

Fix- 41.- I'hoKphoriziTH.

.wonn.panvit.g FiKur.' 41 . An iron, hol.ling. ro.l is s,.r,.r..ly fasfn.d

;;;Xunh. hoi. L tlu. si.l.. of ,h.. phospho. ...r. Th.- phosph.>ruH

..arofnllv wrap,x-.l to pn-v.-nt sp<.nta.u..ns ,«,Ht>on. .s pla-d ^

,1„. i.nv.r .•hatnlH-r an.l tho phosph..r>/,.-r .s th... phn.p-.l '"'. th.

molt.-.. ....tal. n..- .'XtHn..- a.t.l sn.l.l.-n chanp" of t. mp<-rat..r.-,

a.. .-.1 l.v ph....i..»: M.-h r.-.-pta.-l..s into the ,nol..-n ...Hal. .•ut...-s

;;:;„.. .h.-:. ...a.l.- ..f ..minary fir.- ..lay, to hn-ak, an.l f-'
•;;--;;;

nhosphori/..-rs of tjraphit.- .nxihl.- n.at.-nal an- .i.s..l; th.> stand

It i'nt,-ns.- h..at withont h-ins affc-.-t.-.l, whilo th.- spon.an......^

ijr.ution of th.- ph..sphorou> is .-ntin-ly pr.-v...,t.-<l.

( ;,aplu..- n-fractorv l.ri.-ks an- ^r.-atly ... -U-n.a.xl for fun.are

,i„i,„s an.l tlu-ir h.-a. r.-sistitif: .p-alili-'s .nak.- th.n. „.Hp..-st....,-

,hly far s,.p.-rior for this .-lass of appli.ati.m ... ..r.ln.ary l.r.

hri.-ks.

KRVITOL.

Kryptol* is a h.-at r.;.,istiiij: inal.-i-.al. mail.- I.y ii.ixi..^; (in

* (':iii Mill. U.-v , I).-.-. 1!«>4.



r<»K» uK <.H\I'HI:'K MA

corrcrt }ir()|M)rtiiiM-) )ira|iliilr, I'arliiiriiriililiii ami rli\ .
«i> ('(Hii-

bilK'il iif III t'liriii a liraiiiilar iiia^". 'Ilii- -uli-'liiiii r iiffrr^ I" llif

pasMUKt- iif an flictnc ciirrriit n •<uIIi(iimI MiiiniiMt of n-i->lancc to

Xt'iuTiilr a IiikIi ili'jrn I' li'^al wilduiil U'liijt il^lf ili-lnivril.

It avmiU lln' ii'<i' I'f platiimiM. lurki'l ^r any iiiflal-' wliirli have

Immmi luTi'tdfiiri' iiscil III rrr<islaiifi' fiiriian-, thcnlix mtikimh

((iiiiiiiiiy anil avnlilin); ilantsir frmn >)iiirt lirruilini.'

The fiiriii In uliich Krvpl'il i- a|i|>lii'ii, -n far. i- a^ fiilliiH>:

An carllH'tiwari' plali'. ii-iially almiil Iwo fret xjiiari', is i'ihIiimmI

III a wihmIcii frai frmii wliirli, al Iwii ii|i|iii>ilr -hIo. prnjirl l«ti

rarlxiii clt'clioilcs wliicli rest iiikmi liic plalc- anil wliiili arr cnii-

iicctt'd by iiisiiliitci « iri'i with thi- ciirrt'til Mijifily. Iiidm lliis

furthcnwurc plate ili" urit'inli''''' krypiuj i«i\Mlir ii>iiiirit> with

Ixitli i'IccIiihIi-, a cirriiit is rlosi-il, ami tlic kryptnl Imthiih- lualiil

if tht' tlilrkni'ss is iliniinishcil.

Or, liy linisliiiiK the powijir 'iway frmii mii- cliiiiMilr llir

ciri'iiit is broki'ii. If mily a iliin liiyiT is uxmI. tin kr\ptiil l.r-

conu'H hi'Ulrd anil will sparkle ami v'low when llie nirniil i- on.

XciiiTaliiij: Ileal so (piickly as to rai-e water to llie lioiliii^r |miiiiI

williiii four iniiiiiles.

The liner llie crililis the less arli\e the resisiame. ami the less

heat is olitaineil; for rejrulatinj; piir|ioses, therefore, the kryptol

is at present tuaiiiifactiired in jrrains of four -izes. 'Die ureal

ease with which the teni|H'raHire ran be recnialiil by inrreas-

iiii; or ilecreasiii^ the 'hiekness of the layer on the plate, remirrs

tills siibslanee applieable Id a ^real variety of praetlral purposes.

Il has been used for healliis: railua\ ami >lri'el ears, lion-es,

rooms, eie.

The new lii:ilerlal has been ailopleil by llie laboiatoiles of

the I'liiver^ltV of Brillli. llie 'rnhiiieal Colletle of .\i\ la Chapejle,

the Imperial I le,ihli ( )llii'e, ami other stale instil 111 Ions III ( lennaiiy,

I'KM U.S.

II istorif.

The iiilroiiiii-lioii of ihe lead |>eiiell may be ranked uith thr

l;irf;e number of linenllons. of whleh Ihe last three eenl iirii- have

Ihh'Ii so ni-li. and it eaii hardly be denied that pem-IK base pl.i\rd

an in"i|V)rlaiit par; In the dlfTii>lon of an- and -eienees. .Xfifilna-

tioii of lead ,as a writ I iij; material w.as entirely unknown in llie ela—le

ajie. Il was not iiiilll the middle aps that its use bejian. How-
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CM r llii« li'iid «».•< iJi hip wiiv ( (iiiiv:liiil tii tlic Kr»F'*''"' "f '' '
''""

iHiiciU. It W.I' It kiml 111' iiiixturr of iiirlallic Irml with hotiif .illuT

iimri.l.iiit^i. Ilii' wliolf |iic"liniiiif n ilnll, Itiiditi ^lr^^^k oti |>ii|>«T.

Miiriovcr, 111 lliiil liiiir li:i'l wit- u^iil i xcluMVcly lor ruliii»j niid

in no wiiy for uriiiiiu or (Iniwing. li wiis cinployid i" thi- form

of roniiil, >liiiiii 1 (Icitl ili-r>. .-imiliir lo iIiom wliicli, it is caid, were

iilriiiily used for liic ^anii' imrjioK' iii ancitiit tirncH. !Jiit it m

only with the dfVtlopimMil and ^'ro\\lll of iiiodirn piiiiilitiK, that

trarvf of iK-iinl hkr drawiiiK:* iirr iiitl with. In tlif fourKcnIh

cfiitiny, nuMition in inadi' t'V tlir ina.'^tcr.s of that lime, mnn- fs-

ix'ciaiiy hy llif lirolhrr- \:iii Kirk, and a»{uin in thi- fifti'onth

ffiitiiry hy Miinhnk and oihtTH, of .Htudirs and lotniHwitions.

whirh wen- inudi' l>y an instriinifiit Kiniilar to a had iwiiril, upon

pajxT with II (halk-i)rfpnri'd MUrfucr. This iy|H' of drawing was

cotiiii\only call"' ilvcr-olylc, " a term, howi'Vir, which was no

doiil)t crronco -. a^ there could !« no (lucflion of the use of pure

Hllver in thi.> connection.

In the fourteenth century. drawiiiKr* witc frequently made

in Italy with i>enciU coiisistint: of a inixfiire cast from lead and

tin. retianh> " biuni " was painted in this niiinncr by one of

his contemporaries, and the method was still in voKue in the days

of Michael Angelo. rroni Italy the.-.e iM'iici s subsequently foimd

their way to (Jermany. hut it is not kiiowti inider what name. In

llidv thev were caUed "stili." (hrivcd from the lutiii "stylus."

However, these artieUs havi- never come into geitcral use for

drawing purposes. Pens were also used foi writing and drawing,

and at the zenith of the art period of those days black and red

crayons were also in use on a large scale. It is reported that the

Italians imported the red crayons from C.ermany the best black

chalk being obtained from Spain.

V'asari writes of a certain sixteenth century artist, that he

was ecpially skilful in handling the stylus or the pen, black chalk

and red crayon. It was this period which witnessed the <lis-

cnverv of graphite, a mineral which was soon worked up into an

entirely new material for writing and drawing, the "pencil lead."

This discovery was made in England during the reign of (iueen

ElizalM'tli, for in the year l.">t)4 the celebrated black lead mines of

Burrowdah', in Cumberland were discovered. With the opening

of this mine the tirst steps w(>re takei> to plant on English soil a

lead pencil industry which, in the course of time, was to assume

important dimensions.
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ll I- !. |"iit.',l lliul til.' hlM Ir.iil |,. iiriN wirr tiuiliijf:ii I iiiv.l

ill Kii({l;ui.i IN ih,- ..,„i„l IkiIi III' i|„- MM.. ml, ..i,iiir\ 1 1„ ,.i\\

Itniphit.', ..! 'wail" u« il «ii« l.i.ally l.iim.l, wa.- miI.j. .i,,| |,.

till' loll.iwiMjr tr.Mitiiifiit: KM r.i'.liiii>r ih.' -iirfa..- it wa- -.mi, int.,

itniM of till' 1. ,,iiiiv,| -i/,.. ami lli.>... wad. ml any fiirtliir iiiaiii|Mi-

liitii.ii, wcrv insirl..! im.i i|,c «<mm1. Sirann.' ai if iiia.\ a|.|«ar.
the l.'iid ijciicils first tnaiiufiictiii.d in this tnaiiiicr ar.' a.kimw-
IciIk.mI t.i liavr IxTti thr Ih'nI an.l fV.ii al 111.- Ih uiMiiinK „( \\„.

pri'^fiit (•(•iitiiry, they rcliiain.Ml iiiisur|)a^>.Ml ii|hii, tlic Miiri' i.l' ll,.'

.ioftiM'ss and liiii- ton.' of the l,.ad. AIiIioiikIi thi- Cimilxrland l.ad
[M'lii'ils wen- in Kreut dcinaiid, owin); I.) thf fact that th. y w.iv
the firHt to Mum..s.^ful|y niwl the l..n^r f.li «aiit. they n.vrrth. Ic-s

ow.'.l th.'ir ixTnmiK'iit and w|.|--.|.rfa.l rcputution- in.,i.. .>|« < lally

in artist if rirrlcs- tot hrircxclli'iit (|iialiiv.

Thf CiinilM'rlaiid pit was kept o|Nn f.ir ..nly u f. w w.-. k. In

evm- year, yet. in spite of ihi.,. ih.. vain.' of llir Kraphitc iai-..|

in this short |HTi...|, was ralcnlaK.l at i;4(),(HM,'. Th.' nun..

I

miitcrial was sent .llicct from the tnin<' to London and put up f.,r

auction on thi- "l>luck l.'a.l" markn. Sah's w,rc mud.' ..i, the
first Monday in every month. Tlie avi-rajre price nl.tuin. .1 was
from .«) to 4t) shillinits [ht pound, hut acconliiiK to Dufren.iy. the
iM'st (iiinU-rJand pliimhaKo realized as much as £7 fxr i;i,j;lish

poun.l. Of what (treat importance this mine and the manufac-
ture .if pencils connected with it was to KiikIuikI is illii.-irat.'d

by th.' fact, that the Knglish (lovernnient considrred it ex|«(liei,t

to ahsolutely forhid the exporlnfion <.f plumimjjo in any other
form than that of lead |«-iici's. However, though the \>\{ was
only kep' ofx-n for a few weeks in the year, and none of the lilack

lead was allowed to be exported, still the output trijidually <le-

erea.sed, until it yielded nothing,' more than .vaste mat. •rial, which
was of no value for the manufacture of l.ad pencils. Seeing these
things, it is not to \u- wondere.l at that the Knclisli l...,k.(l in every
direction for new d.[).)sits of plumbago, without, hou.v.r. m.eting
with success.

Nothing reinained to be done hut to find sonic mean- for
cleansing the impure residue. Th.' method employed f.,r this

purfMis.. was as follows: The graphil.' was tak.ii just as it came
from mine and grouml into jMiwder. which «a.^ then freed as far as
fK)*iil)le from foreign substances by .tuniical action. It was
then formed into a compact ma.ss by m, aiis of a press, so that it

could be cut in the same way as th. pure' Cumberland lea. I had
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been. In .si)itc <>t' till tlic ail and inticnnily .ii>play("(l and in llic

fact' of all ctTorls that wcic made t(i imiHdvc tlic niaHiial. the

i;n>:lish have hccn unalilr. even up to tlic [m'^'iit time {<> ohtain

any suli>tancc, wliicli rould in any way replace the naniral pluni-

bajio as foriiiefly yielded hy I lie Cumberland pit.
'!''•

- •'.!! ions

olHTated as an indueeinent to search for a substi \\\\\cu -.v Mili,

admit of a more economic use of the black lead. am-i.^ :,Mr!!.pl^

were made in Kiifjland to effect this, .\ttenip ; .>-iv made t.

eombine iiliimbaKo with minerals by means <if fui--- , i in .-lim.

it with from :{() to 40 per cent, of sulphur; but sulphur was lou..d

to make the Kral)liile too iiritlle. and the peiici's manufactured

from this substanc" fiave only almost im|H'rcel)lible marks. At

last a combination of antimony was tried; but the substance

obtained, although in exterior aiipearance similar to firaphite.

«ave very unsatisfactory results as a writing medium. Towards

Hie end of the last century the black lead |)encil induMiy was

introduced into France, where it soon attained a con. idcrable

.h'Velopiiicnt. The most important step in the maim: rture of

p<.ncils is imdoubte.lly the invention of employing: a mixture of

jirapliile and clay, instead of th<' pure material. This invention

was made simultaneously by the French manulacturer Conde in

Paris and Hardtmutli in Vienna in tlie yar 17!);-). The method

olTercd several a<lvanta;res. for not only <lid the addition of clay

cause a savinj; of a lar^e [MTccntafre of valuable mineral, liut it

jireatly facilitate<l the method of manufacture, so that lead pencils

eould l)e olTcivd at frreatly rcduce<l i)ri<-e-.

Hy these im|)roveinenls ji new era in the manufacture of lead

pencils was befiun in 1-rance. S\i\\ there remained much to be

done in the lield of pencil making' in order to ilo justice 1o tin- in-

ereasnijr (h'luands of art and the re-initvincnls ,.f more civili/.ed

life.
, ,

Maiiv dillcreiit l>cncils of various de-recs were |iro,luce(l.

but theydid not coniplv with the <lilTereiit uses for which they

were needc.l. The manipulations (,f tli<' brittle in.-,lerial re.piired

not oiilv di'i'p slu.lv. but also conscieiiliou,- an<l skilful workmen.

,1, ordn- to impart \hv necessary stan.lard of perfection to tlic h'ad

|iencil.

Ill (Icrmanv. llie industry wa- only .ible to devilop at a later

period and tli.'U but slowly, as ihe transition from the old to tlie

new stale of thin-s was a matter of no small diliiculty. In tins

wav. manv ol<l fashioned f.irnis and nictho.ls. whii-h were >till
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n.'
.. w.,h ,ha ioy.. ,.r..a,..,l l,v ..„.,o„, l,a,l first ,., I... rnnov...!.

oocu„K..l I,,., a „,o,i,.s, ,.lu.-... Tlu. (ir.t .ra,.,. „f „s ..xis,..,!.,, ar.o I.- fou.Ki a, .Mc.M, a villa^. „o, far fn„„ X„r.„,l.,.r,.. A. far

lK.t^^,.c.n l.la.k lea.l pennl .nak rs " and at a lafr ,ia.,.. r..ftr-
enees an- foun.l i„ ,1,,. sa.n.. rr^.-.-.r to ••l,la,k l.ad nut.rs" of
iiotli sexes.

Hut as ti.,>e ,,n„re,le.l the Havaria,, (lovernnuM,. .iin.,..!
their attention to this l.raneh of the in.lustrv. an.l ,li,i all in their
IK.wer to eneoiira^e it. As early as the year 17«C a Conn, von
Kronsfel, o l.taine.l a eoneession ,o establish a lea.l peiuil faetorv
in JetteMhaeh Later on i„ ,|„. yar ISIO the Mavarian (loverii-
m<-Mt es,a ,lishe,i a Itoyal lea.l p,.neil faetorv at ()l„.nuell near
1 assail an.l intro.h.ee.i into i, the IVeneh proeess. deseril, .I.ove
'.f nsms elay a> a l.m.linjr nu.liii.n for frraphite. When the inanu-
faetiir.. was m full onler, the Cnvernnient transferred ,he whole
estahlishment to private hands. |„ a.ldition ,o ,his, ,I„. „,,„„.
faeture of peneils had also obtained a foothold in \ienna, where a
factory had be.M, established, whieh in a.Tordanee with the Freneh
method, also nii.\ed Kraphite with clav.

The frivat l..a.I p..„eil fae,o,-> „f A, W. Faber a, Stein .„
.xten.sive an establishin,.i„ at .1,.. pn'sen, dav. ,ra..e> it. orj.nn
mek to a very modes, be^inninfr: Thus in ,he vear 17ti() Kaspar
l-al..T US founder. .se„le,l in Slein and in ,1,,. vear I7(il be^an ,o
'.•uuifae.ur,- lead ,.eneils. This was ,he be^ieinnfr of ,!„ ..re.,
peneil m.lustry of the ,lis,riet of Nnrembe,-. whirl, was ..onsidenMl
f"r a h.UK ,i,„,. the head.|Uar,ers for ,he wl worhl for ,his
IX'culiar manufa.'ture. until a (inn from Fu,.r,h n..ar .Vuivmb,.,-..
estabhshed a peneil faetory. a, pivsen, e„n,roll,.d bv ,he Fairle
l<'nnl Company of the City of .\ew York. Tins was the b.-m-
uinK ol the ,leelin,. in the lai-,. rxp„ns ,o ,he Cnite.l States whirl,
will be seen fnun the faet.iha, while the expor, trad., in IV.O
ivaeh..,! Its hi-l„.s, mark havin- a value .,f S1(J!M«-' (i i„ Ivn
itfelltoS07,:fL'(t.si„,.,.tha, ,ini,. i, has be.-n ,l,..-l>„inir firaduallv
every year.

T..-.lav, nine-l,.n,hsof tl„. p,.i,eils us.mI i„ ,|„. Cniied Sta,.-
are ..f h.une manufaetnr... whil,- u, a.hlition a vrv lai-e .|u.u„i,v
IS ..xpor,..,l. The p..neil fae,ori,.s of the Cni,...! Stal,. .Muph.v
to-day upwar.l of, wo thousand p...,pl,..payini.Mli.Mn about ?«7()(),0()0

inwaf;eseveryv,.arandpfo.lueinfiab,Mi,)?_>,(M)(l.(H)(lw,,i-,l,,,fp,.,,..ils.
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The Cilv ol NurciulMTt; ;um1 sun. iMliM«s is still the Iu-hI-

,,„;.n<TS tnr'tlK^ |«-i>.-il nuluMi-y „< Kuio,,,-; it has t-.-iiay not less

than -')t'ai-l()rics ami .in|iliiysalM.ul ;;.l)(H) pci^on-..

'I'lic Miiiiiijdiiiiri iij I'l III lU

The ((ualitii's of the tliiTcfciit }:ra|)lnt( >uitalili' I'm- the iiiaiiu-

factuiv of l..'n<Mls. hav.. U-vu .lis.aisscl ii, a former chal.t.T. I he

iM-st pencils arc ina.lc from those .,iialitics, which o.'ciir m nature

as finely divuld s.^al-s. which i-resent a mafrial that is more

valuable the purer an.l more homogeneous the variety is.

The literature .mi tlu' subject of the manufacture of firai>hite

,„.ucils is vcrv limitcl, in fact there is hardly any pubhcation

.lescribinfl the different methods in a satisfactory manner m the

Ku'dish lansuafie: the writer has piven in the followni'; a synopsis

of ill that is known on the subject generally, i)rincii)ally the (ler-

man mannfactvire, partlv from his own obs..rvations durmp his

visits to the larg.st pencil establishments in Xuremberfi. Bavaria,

and partlv from information fnrnishe.l in the treatises ..f Dr

IV.nath Professor of Chemica! Technolofiy at the Royal Technical

Academv. at linienn. Austria, and of A. Huchwald (Hleistifte und

ihreHerstelluiifinachbeweahrtem verfahren).
, , , ,

Conte used for the pro.luction of pencils, a pencil board boih'd

and saturated with Unseed oil, in order to prevent its shrmkafje or

'..vpansion bv the inttuence of air. The - .oves in th.. pencil

boards which correspond in length and '' th.' pencils to be

made were fille.l bv means of a fine spa- the p«.ncil com-

position, the whole coven-.l with the t<.p , -
o, the pencil board

screwoJ together and allowe.l to drv. When the pen.'il threa. s

,n- sutficientlv .Irv to detach themselves from the wood, tlieboards

'.,re placHl into a frently heate.i furnace a.ul afterwar.ls are opene.l

,ud emptied of their contet.ts on a table. If all these n,a.,,p.ila-

tions are exerci.sed with care, all pencils will have retame.l th,>ir

original straight linear form, while a few or none are brok.'n. which

is of course, a matter of great importance.

In later years, ('ont(- emph.yed instead ' -voo.l. "Inch is

•Uw-ivs liable to be influenced by dampness ... .ne air. brass or

'..opper I.lates. The grooves for the reception of the lead were ch.se

,o.'eth,'r and, after drving, the p<Micils wer.^ removed from th."

.m'^tal plate, bv means of a peculiar instrum.'nt invented by ( onte.

This instrum.Mit consiste.l principally of a number of small iron

MM
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l'lM<lcs,.,rnu,jr.Mlo„,u,MT.,.. l,arsn,H.rhM mkuuht ll.,, ,„ f;|„|i„.r
tlKi s'unr „v.T ih.. ,•,,,,,„.,• ph.ir. ,n il,,. ,lirc,-n,,„ oiil,,. .n.ovc- |)"

["iifil- .-nv.-ill iTinovdaiMl |ihicf.| m, ,-, ial,l,..

•^""""'' ""'
'
'"' '!" "K.luiiK (.1 [Mnril ,|„VM,|> ,> ,i,<,.nl„-,l

as f,.ll<nvs: A Mmul«.r „t (in,, in,,, ,„ .„,.; i,,,, ,,,>,,.,,„, i,„r ,|„.
Hcnii-al,. t„n,i ,,f tl„. ,„.„riis (,-,11,, ui,,.:. I„,u,.v,.,-. |,„- a ~l„-.„ka,r,.)
an. tast..,„.,i t„ tl„. 1„„„„„ „f a„ „-o„ l,„x i„ a„ „,,nyl„ ,,„si,u„,'
li.lo this l,„x I, ,„„„,.,! an all„v ,,l' „„,al., „r a l.,w n„.|,i„. ,,„i,„
Ilk,, hn, i,.a,|. hiMiuith, CI,.. Aft,.,- ,.,M,ii„f;. ,1„. i,.,,„ 1,,,., ..r,. ,<-
in..v,..l aiul ll„. wl,„|,. n.pivs,.,,,. tl,,-,. a l,i,„-k .,f n„.tal ,..,ntaii,inir
""""'""^ '"'«• lilo' I -. »hi,.h M.n,. f,„- ,1„. ,,.,...,., i„n „i-,i„.
Krapliit,. mass, |„i„ ,1„.„. (,mns tl„. latt.-r is pirss,.,!; after dry-
ing n,-!ir a funia,.,.. tii,. pcicil.s, I„„si,ijr i„ v,,l„„„. tlmnif;!, ..<l,rinkafrc
faii(.asilyl)ctak,.n,, lit and further <lri,.,l in tli,.,,p,.„ air.

TlM.mpson piil,li..l,ed in the " H..,.,.rds.- th.' f„!l„winfr ii.for-
mati-.n r.^anlinR the manufaeture of pencils in Hnjiland between
the years ISIO and IS.JO. Thne kind> „l jM.neiis ^uu^ .na.l.-
ordinary. ever-p.uMt.'d. an.i phmi,.|s. which consisted cf one-third
sulphur and antiinony.a.Kltwo-thirdsgraphite. The -nanufaf tun-
of the onhnary and ever-pointed pencils c.mnienced witli the eut-
tmsr of e.'dar wood into short thin strips, whicli were .livi.led int..
top and bottom pieces, th<. latt.T n'oeived in addition grooves of a
small ,s<,„are section. Xaturai crude graphite is then taken and
out lilt,, lonjr thin pieces of the same section, fitting thus in grooves
of the Mtom plates iaserte.l in the latter: anv small lumps pro-
jecting over the grooves are cut out ; the top piece i.s th.-n glued on
th,. whole divided into single pencils and th( latter turned and
finish,.,! in machines sp<.,.ially eonstnieted for the purpos,.. Six
pencils made in this manner, especially tlw •vt.r-j.ointe,!. erst
2s. fid., and a genuine pencil clad in cedar woo,!, fetclieil (id. The
futting of the natural .graf.hite. or of th,' hanl mixtur,', was fM^r-
forme,! ,. it lu.rl.y hand ,irl.y a fine saw operated hv hand or foot
litit as th,. natural variety ,.f such f.ure ,,ualitv as ,l,.mand,.,! for
the manufacture of these pen.'ils occurs very rarelv, aii,l tliere is
also much ,.f it l,.st as wasn.. efr,.rts were ma<l,. alreadv in tli,.

eighteenth cntury t,. utiliz,' all this waste material ai„!'al.-(. in-
stea,! <.f the ,.<.mpact graphite, th,. earthy <.r s,.aly natural vari.'ty
was .-mployed. This, howev,.r. ,.oul,| only 1.,. d,.n,.. if the graphite
was (in,.lv puUvriz,.,!. sufHci,.ntly cl,.ane,| from it- acc.mpanving
for,Mgii matter and th..n (.onv,Tte,l into a clayey mass l.y' the
addition of a l.inileror hardening substance. At first, the earthv

?ff
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gnii.hit.- ..r tlu. wast,-. rf.nltinK from tl..- ai),.li.ati.m of the .•o.n-

L; vuric-tv, was form.-l into a soli.l ".ass, an.l th- latter, after

Lmlen.ng.'was then eut like the natural .raphi,.. n, th.. same

manner as de^crilH-l al...ve, with tine saws ,nto hne piee. s of sn.all

s<niare sections. .

Onlv in later vears the n.eth.Kl of i.ro.luen,^' the ^^raphite stn,.s

„r threads, by pressing the sen.i-soli.l n>ass through inu- tul,.-s ..f

the desired .section, eanie into general ur-e.

Hut the principal <lithculty in the n.anufacture of art.f.cal

,KM>eils consiste.1 in obtaining a mass which in res|M.ct to softness

a.ul coloring power, was not inferior to the natural cmnpaet gra-

phite Hinders, like glue, ising glass, gum tracnacanth, an. gum

urabic. had f. be a.hh.l in su-h .p.antities in ohUt to produce a

mass of suttieient cohesion that the nuiss becanu. too hard to .eave

a satisfactory mark on pa,«.r; ou the other hand, these bu.ers,

i„ ....mparisou withtheu„c,uousgraphite,,...ssesse,l.luaht.es which

detracted fn.m the hou>oget,i.y of the n>ass so des.rable n, good

poncils- further, the UK.terial mul.M- the influen,-e of hunu.h v

;iis.solve.l, and was th.., perfectly useless. For this r.^ason the

employment of glueit.g ntaterial was abattdo.ted, an.l colophotty

(cleaned pine n^sin), was used instea.l, as a bi.al.'r for graphtle.

However it was soon found out that a graphite ma.ss ma<h>

with the addition of colophony was too brittle, and small (,.ia.,tit,..s

of wax and tallow were introduced into the composition. Kamp-

1,1a 'k was also use.l to some extent, in order to impart to tne same

a higher colormg power. However, all these co,np<.sit.ons prove,

to b.- of inferior .luality, c.mpared with pencil, made of natural

block graphite, as it was not until Cont,., in the year 17!)o, revolu-

tionized the manufactur.. of pencils l,y the introduction of clay mo

,1>.. composition mass. Craphit.. mixe.l with clay in the right

proportion is of such plasti.' qualities, that it can practically be

molded with ease into any desire.l lorm: after .Irymg, the mass is

.rentlv burnt in a furuac. The principal a.lvantag.. ot this pro-

,,.ss ov..r all others, and also ovr the natural block graphite, lu^s

in the fact that th.' pencils cannot only be produce.l much cheap.T,

hut that the manufacturer, by a greater or h'ss ad.lition ol c ay,

aud bv burning the mass to a higher or lower degree, can regulate

,h,. di'gree of hanlness, while even with the vrv costlv natura

block graphite, ou acc.unt <,f its greatly varying .piality, a pencil

of fixed standanl cpiality cannot be produced.

Conte's sou-in-law, [Humblot, and also Hardtmuth, per-
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feotcd this process of iiiiiinilactuic and iiitroiluccd f;i:i(luailv iiiodtni

apparatus and iiiacluiHTv. most of whii-li with >liirht irnpioM-
nioiits arc still used in all luodcrn facti.rifs,

I'l'iicils made with elay as hindinu tnnliiiin, conipaicd with
those cut out of naliiral bhwk irrapliite, have further the meal
advaiitaire that the line^ produeeii on paper have not such a hitrhh
iiietallic lustre, they appear more distinct and are of a deep, black
color. To effect this condition in the manufacture of the luier

grades of pencils, a small (|u;intity of lampMack i>addiMl. wlnl,. f,„-

ordinary (piality powdered eo.il is used.

In order to test whether jrraphite i- su![icienll\ line rnou;:ii. a
small (|uantity is mixed with day. the mass dried and then burned.
If the graphite is of the desired tineness. the ma» by cuttiuf; with a
knife must not show any Klitli riiij; particles, but if the latter are
present tlie pulverization of the sraphite must b )ntitiued. If

lampblack or other powdered carbon has been a<lded. the acces.- of

air in burning the mass must be carefully avoichMl. as otherwise the
fine carbon particles are liable to be liurnt away. The mi.Mntc of

the inat< rials ente.in;; into the composition is performed in a dry
suite, then water is added, until the mass is a thick paste. In this

state it is ground, mitil a test (as outlined above) does not show any
moreslitteriii); particles of graphite. ]W a HIter-press this pa.-te is

broujrhf dowti to the consistency of a thick plastic mass, and the
latter - then subjected to a -cries of cuttiiifis. rolling and pre.-sin;;,

until ail air bubbles have disappeared, and the material jtresents a
homofieneous mass throufrhoul. The larire pencil factories for t'le

production of the frraphile clay mas- use p. rfected machinerv
a number of specially con>tructed apiKiratus.

The pencils are made by ;,ressiiifr tlie m,-i->, deposiK d in a
cylinder, by means of :i phiii^vr ihroutrh a niiliiberof specially con-
structed mouthpiece-, which impart to the pi'hcils the de>ired

thickness and sei'tion. The lorn; threatl-like pieces i-suinj: from the
the apparatus are cut lo , he desired leiit'th anil dried, whereby thev
shrink ii little, .\fter dryin.ir. which is secni-ed iiy Mcnilc healinn",

the peiu'il lead i< burnt in a furnace. The higher the .leyree of heat

ami the lontrer tlie pencils .-iri' burnt, the harder tlie\ beccune, the
cotnposiiion proportions beinjr the same. Tic dciiri c of heal, al-o

the durr.tion of the same. admi>.-ible for the varion- composition-
is to be determine ' beforehand by a >eries of te-i< and by experi-

ence. My mc>ans of a pyrometer it i:- not dillicnlt lo mainlain the

pro|ierde,!rreeof heat in thi' furnace, so e—cut ial for the harilne>-of a

'A-
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spccilic urmU' of iM'Mcil. Tlic Idiniiiin or hcalili^I of the |)fii(ils is

|)i'rforint'(l in uir-liclit rniciljlcs or fire ciiiy rupsulcs, into uliicli tlif

|X' icils an' placcil with a niaiitle of carhoii dn-U Low ^radc prn-

cils arc often huriit witliout tlir a<lilitioii of tli- latter in ordinary

Keraiiiie furnaces.

If tlie teiiiixraturi' (inrinn the Imrninfr process is raised

(luickly. the ])enciis hecoine l)ritth'. they break, liiirsi or heiid and

Ihey cannot Im- used a>;ain, as the frafiincnt^ liy the l)nrninf: pro-

cess liave lost many properties r)f the original coinpositi..ii which

are essential for the jjrodiiction of pencils, the most important one

iM'iiifi the iilastic (pialilies. Ordinary pencils, which have a ten-

dency to Itreak easily in writing or sharpening, show this fault

Ix'caiise in bnrninji them the heat has Ix'en rai.sed too (piickly.

Pencils used for teclndcal drawings or for slenogru])hy .should

con.serve their point for a comparatively long time, while at the

same time they should exhiliit a certain degree of softness. For

this purpose pencils, which are often used for arrhiltctonic druw-

ings are, after burning, submitted to an extra treatment, being

saturated after renewed heating with a solution of wax. How-

ever, this treatment ha.s only a very limited application, since lines

drawn on paper with these pencils cannot l)o erase<l by rubber.

hecau.se the latter glides over the pencil mark without attacking

them.

After burning, the pcnci! threads are placed into the grooves

of the i)reviously prepared pencil board l'"ig. VI (a) and (c) and all

\nievcness on the latter removed: these |)encil-l)oards may con-

tain from :? or up to 12 or more pencils, acconling to the (piaiity

and structure of the wood employed, the iti'ter for the better class

of pencils generally consisting of cedar wood. The to]) piece, see

Fig. 42 (\ is thiMi carefullv glued on. and the whole, after drying,
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cut U|, .rst into s.MKl,. ,„.M.,ls .,f a >,|,Kir,. s,.,,,.,,., .I,,,, int.. ,|,..
<l.-.sir...l f.,rm, n.un.l or .M-tajr...,, poli,),.,! I.v >,H.,.,allv .•..„.s,ni.t,..l
a|.l'.-iratiis uimI finally staiiii.,.,! an,! ii.arkrd, «hfM Ihrv
l<ir the market.

ari' rcailv

:'|M'lllll'Mt ll|l(lll tllC

Thr inarnifactinv .,f pcnnls, arn,r,|i„- to tl,r f,,.v.'.,in.' ,].

srnpiio„.istlM.n.fonMlivi,|,.,lint..thrfolloui„i:„,MTa(in„~:

1 -rnparalioii of iji,. inixtiirc.

2 -I'nHlMclioii of pcMcil thread hy pn^Muv apparal ii.s.

i -llardciiiiifr ., ih,. p,.,in|s l.y l.iiriiint;.

i I'n.paralioi, of the pei.r.l l,oanl> for th.. rcepiw,,, of the
pencils.

-) -<'uttinK "f the peneil l.oards M,to m„j;N. p,.„,ii... and enttinc
and poh.shiiin of the latter for llw market.

Thei-,. are, of eonrs... a «reat mat,;, nrip.... for the eoniposition
of pencil load, praetirally every manufa.^tnrer has his own .standard
formula, which to a more or less de^rree is

(piality of the materials employed.

The (piantitaf ve pn.fx.rtions. in which l.oth mat..rials are
mixed, vary according to their .pialitv luid that of the p,.i,cils
.lesired. Two parts in wei;,ht of frraphit,. and thre.. parts of clav
or <.ven ,|uantities of l.oth are th.' best proportions for ordinarv
IK'i.cils, l,ut it IS evident that numerous grades in har.ln.ss and
smaller or Rreater coloriiiK power may l,e pro.liiced. .Accordinn
to Irechette it appears thut 4 parts and S parts of clav to .". parts
of frraphite is the outside limit of the proportions in the mixlnre
1 he pencils are th<> liarder and of less m.'tallic lustre the fireat.T
the .pia„tity of the .mph.v.i clay, the softer, the mor.^ shining
an.l of hifrher colorin^r power, the Kreat.T the ,|uantit v of uraphile
present in the composition mass.

Schuster makes his pencils ,,f :(() parts of graphite. !» parts <,f

clay, and parts stihnite (frray antimony SI.,, S.,) and one part of
t;dlow. The graphite is first Kn.und. and cleansed hv washing:
then dried and l.urnt for 2 hours. The tall.iw is dissolve.l and
then a.lded to the mixture, which is then thon.Ufrhlv worked
tbrouKl, ,n a lead miH. .\fter Imrniiifj. the pencils are put into
l»>ilin>: wax. If a irreater .h-ree of hardnos is , leered, clay is

sul.stitute.1 for s.,ap. Vi-ry hard pencils for .Irawins: purp,,se'a,e
made ot the followitur inixiure: :{(! parls „( irraphit.^. l.s parts clay
S parts St il.nite and 2 p;irts lainphlaek.



204 M()N<«;i(Ai'ii <)\ (iHAi'iini:

lliriischiill, ill N'ic'iiiiii, niuki's pencils out of siil|ihuriz('(l coal

mill uniphitc. The liillcr is cIciuiimI hy lioiliii^ it lor I'l liout>

with !i iiii ;iirc of water, nitric acid ami liydrocliloric acid and

finally wasjied with water.

Weilhein, in Vii-nna, takes _• part> washed graphite, ."ij parts

clay, the |irecipitale of IJ parts alum hy mean- "f <liliite eaustn-

potash, and the precipitutc of J( part-; lea<l acel.ile dissolved in

")t parts of water, effecteil hy ziin-.

The successfnl emploNllleiit of cOay for ;he purpose of peiiiil

inaiiiifactiirinf: is hased upon its (piality to harden when heated,

and as the dcKri'c of harilness is efT('<'ted iiy the temperature

api)iied. it is evident that pencils of dift'erent (pnilities <'an he

manufactured at will. It is necessary, however, that the clay

hefoie employment is thoroughly wsahed l>y treating it with dean

water and left to rest for about 20 minutes, during which time the

sand and all heavy impurities will settle to the bottom. The

milky li(|uid i.s siphoned off into another vessel, left to it.self for

sometime, when the pure clay will settle to the bottom while the

clear water remains on top to Ix- drawn off. The clay is then

tiltereil and dryed. when it is ready for use. The j;raphit(> is

iiround in a mill of the construction as shown in Kis- 4:5.

Kit:. 4:{. — I'ontc's (iriiiiliiti- Mill

.\fter urindinjr. it is liltered and dried. The washinji of

iraphite. however, is not alw;lys necessary, as in most ceases the

-ame is done in the laru'e refineries at the mines. In order to ini-
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pun u c.Ttuin nii'tallic hi.-trr uiid s.iftiios t., i|„. tTiipliilc. ilic
l.itt.T, after KniuliiiK aiul .IrviiiK.is plan.,! j„ a .nicihl,. whirl, k
CDVfrcd iinil tlu-li cxiMjsr.l to :i white heat.

Contc's trniphilc mill as illiistrale,| in I'li;. 4:( ,, ,,„.,| i.„.^„,|^.

'" I' •!' f.'"'l<>rif.s for tl,.. luixturc of the .litT.r. iit inaieni.ls and i'>

cmi-^triieledasfolliiws: -

The same i.i iiia<le of .'ast in.ii am! ((.iisists ..f |«,, ,,;,.,•,.-, ,,1

whi-h the DUter one H forms the stationary easing and the mnrr
one .t the runner or grinder, set in motion hy eoj; wheels mi the

Vvi- 11.—Talniio's (irapliiic Mill.

manner indicated. The funnel shaped vessel .1 contains 4 holes
C ill the l,()ttom, which serve as feeders. The apjiaratus works as

^BBSBBP^
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follows; llic tru^s ciitiTs tliniujili (' hclwrni tlii' J vrsf^ii", is

Kroiiail ami liy tin' rapid rfvnliilioii <>.' .1 i^ tlinnvn h,i:..i.i-. iIk'

Willi- of /* iiiiil up iiiiaiii iriii) iIk' vc"rl .1, thus worki.in llic mass

oviT a. Ill liver aitaiii until it is of tlic ilc-irnl tinctirss.

Aiiollii'r a|ipiinitus which lias uivi'u crcat satisfaction is lh4'

cvlimliT-KriuiluK; apparatus syslciii of Talmif, illustrated in Tins.

U aml4.'i. It consists priiicipa'ly of 2 (jrindintJ stones of Swedish

i;raiiite.( | )andC2)amlacylinder(:i)for the recept inn of the inalerial

I'm !.'> —Talniic's ( iral>liilc Mill.

In tlu! const ructioi: of this apparatus the idea has Iwen to make

the under stone (2) the runner, while the upperone is made station-
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arv: it it htkimI m -upiiuil i.i llii« i|i |iiiriiiic thai ilir tni-r- <>i t\\,-

Uvo Mdiirs will always l)c parallil h\ inak ni; ihr -| 11, , uhi.h is

iillarhrd til till' niiiinr |..il'i.(llv aijju-lalili' ami aiilciinatic. 'Ihv

w.pikiiii: finmi|i|c 111' itii-^ a(i|>aratri-. i, very -iiiiplr: tlir iiial.rial i.«

t'lMJ iMlii tlKM-vlimliT. Is Ih.M pn—ci| Ky a \v.ii:lil or l,\ air |ir.-.-iir<'

iiili' llic >\>ncv lirlwi-cii llic -idiii- and i- ili^iliai'Uol <iL tli'' |i<ri-

|)||rly <>r till' taller Mllo Vi-^iK pi (.,| iih,|,.r the Mllil.

riii> JiiwiT >liiii(' iir llic riiiiMi'r ran he acljii-lcd l)\ -I'l ~vrv\\ i."(),

aic-.inliiiu to till' liii''iif>« of th.. niaicrial clc-in.l An rmlli-s
Tri'Wdilatlaclicil in the ii|i|i.'r^lal|c.piarv M.ine sii|,|„„i, il,,. f,,,.,|.

iii« "f llif tnal.-rial l.. ihr ^Iom,.. A ||,,||,>w .haiiilHr i7i i- left in

till' i'a>llini. Iii'twiin till' iiiali'rial In lir irnniiid und llir li|i|ii'r

stationary siDiii', fiirtlii'i'iri-njalion of coldnr «ariii watiT or sti'ain,

which CUM 111' fed ihroiiKh a connection (S) The apfiaratn.- is

operated frolii lielow In the iiiaiiiier iiidicalcd either liv hand o-

mjichiiiery. Forthe |mr|>i>si'of conveiiienl cleanin);, the cover (llj
can In- fa-sily removed, while the cylinder ^:t) and with il the -la-
tiiiiiiiry stone I eun lie tilted over in the manner shown In doited
lines in the Vin. 44. Hy this arrai.)i<'mciit the uriiuiinc Mirfaio
"f the stones cmi lie i'!<'aiie<l with ea.se. .Mom of the maeliines are
const riictfHl for forced feeding: liy air iircssiire. and for this purpose
have H stnall air compres.sor with receiver attached to tlieiii. The
contents of (he air receiver is siifliciently large for one whole
cylinder charge.

Thn ad vantages of this apparatus are hrielly as follows:

I— .ipared with Coiite's grinding apparatus desirilMil

above, which is intermiitent, it is continuous in its operation: the
•naterial needs to he fed only through the cylinder, and discharges
itself after grinding.

2 -Owing to the great velocity, it can he operated with it

has a large capacity.

'.i— It is easily cleaned.

The mass coming from these apparatus, having gradually
hecome a thick paste niust thee I.e worked hy hand similar to ii

process practised in factories of porcelain ware. It is cut le-

peatedly l.y a series of wires, of flat irons, is rolh d into line leaves
and lumps and worked thoroughly on granite pl.-ites. tmtil all air

l)uhliles and clianiiiers have disapp'-ared anil the nialeri.-il fornis a

homogeneous mass. In this cond.noii it is stored away m a damp
place for some time.



268 MONIH^K M'll IIS i.KM'MII'I':.

I'or (luickcr work in l.irijii liirliirics, iimfliiiicry "f vitriniis

ilcsiriptioiis luiH Ix'i'ii iiilriiiliirril. One iif Ihi !«' i'* illiistniti'il in

\

Vilt. 4(i.

111;-. Hi jimI it I'liicil \.'a'i Mixiim aii'l Ciiiliiii: .\p|iMratiiM.

I'll:-. It) mill 17. 'I'lii- apparatu- riiii>i>ls of a xt-mI, in wliicli I wo

nii\rrs or win;:- niailr nf \\roii!:liI imii ir\nlvc in iip|ii)sili' liircc-

liiMi~. .\-^ [\\v~v iiii.vcrs hy llii-ir prriiliar lirndcd riin>tnuii(p|i,

cli-aii ciii'li ntliiT with cacli ri'\ oliil mn ainl al-i) scraiK' off tlir

niuli'i-ial fi-oiii till' liotloni of llir \i>-il. it is ex iiii'iit lluit u tlior-

oultIi mixin;; ami woikini: o\rv is frtVrtcil. .-o llial in a ronipal'a-
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tiv.'lvsll.^r^lfn..v^il|, liii|r|«,«.r.ii.oin|.l,l.l\ h..rii,.n. Mr.Mi- ii,„-.
is priMluc'il. In ,,nl.i to .mi|.iv i,i.' \r«Ml, th. hill.r i- iilt..|

ov.T iiitii llic iHHitioii iiiiiiral..! IN the 111:, l.v .loiixi Im,,. i|„.

u-c.ikiiiK iif Ihr niix.T-, hdu.-v.r, \>,;ua nut iim, ,| n, ,,i,|, r l.. ,U:,u
tlic iipimriifu- Inim all arllicrii :; "iial. rial

Xn lllrlitiorir.l l>rt(irr. tlir prii.lin t mit nf |N'iiril fJT.a.ls is

IMTforiii.Ml in su-.all.Ml i:ra|.liil.- prrss.-. t.f whirl, i h.T.' arr a
tiiiiiilxr of various coiisiniciioiis m iiw.

In priliriplr, (lies,, prrssis all .onsist of u .vlind.T \Mlh 11

pliinpT, tlic wizc of ulii.l, <|ifT.r. arconlmj; to ilir ,|iiantiiif, to
Im' Ir.at.'.l. Th.- sinall.st an four firl hi-|,, „|tl, a pliin,:..r

iitlaili.,1 to an .11,11.-., „i, w ,,t j inrli.s in .jiani.t.r rii.. li.iid
of till' s.T<nv Inais a ,.,« wl„-,l, ,|riv, n Kv n,,!!,-., hori/onlal
K(ic\vs altachcil to ilic ,|n\iiiu' iiiriliatiisni,

'I'ln' pllinjicr coiisi,!, of iron and ho.mI, ami in- acnirali l\

in Ihr i-vlimlrr, tli,. latlrr contains at tlir hoitom a plat, \miI,
Miiall Ml .'s. cornsponiiiiji: wnh th,. ,.,,,. .,„,! s.Ttion ,,f i!;,. |„.|i,.|U

•o I... proiliicnl. To .,|M.ral.' the pn -, il,.. plimir.r i- nmo^,,!
l.yaiiiipwar,iiiio\vMi,.ntoftli.M.|i.|lt-s s, ri'Ws, the .vlin,|,r ,. liij,,)

Willi Mir L'rapliilo mass, tlir pliiiit'.T is airaiii ins, iti.,| <m th,.

.vliial.r and slowly pris„.,| upm, i|„. mass; t)„. lalliT uilj tl,,-,,

issii,. tlin,ii«!i til., liltl,' l„,|,.s ai tlr l„,it,„n ..f tla^ ,vlin,|,T in
thr.'ad liki! form- i\,r i|,iva,|- n-, allou,-d to .itiain a IfMrij,
of from two t.. \,rrv f,. i a.',-,,r,jiiitr t,i r, i,uir,n„iii-. an, I an^
rc-civcd on n jiolisln ,| lioard.

.N,'arl\ all miMJirn p,iHil pr,-,-, - ar.' .,,t,>i m,.|r,| a,-,',,rdiiii:

to the iiliov.Ml,'s,iipii,,n.aiid lli,^ tinii l...\:C, llardmiiil, -nil ,.„,-

ploy soliir of llics,- pr.-ss,- as illiisiralr,| m ||jr-. |s .|,„| p, j„
til, '11 siiiipl,-! f,iriii.

.\,-i'or,linu' to Kolin.* il„ p,i„:l pr, >-,- ,-,,n.-i-i ,,f a \, in, al

cylimliT into uln,!, |ii> ,, phiiipr movi.l l,v an ,iidl,ss s,.r,u
Tl,,. bottom pi;, . ,,f tl„. ,Alin,l,.r ..pi,-,-,,, in.tia.l of a plat,, of
lir,.nz<M.rsl,.fl,,,f a ,,.iii,-al -l,,l riii-. iti uln,], al'l.T liaMiii; |,in-
porarily fa>t,iic,l a -mall pi,,- ,,1 -;,,|. ,.,,nv,| |i„^, „,,i, tl,,-

scclioii of th,. p, ncil thread m i- ma.l,
, a li,|iii,| natal ..r allov

i-- l'"nn.d round: aft, r roolmi;, i|„- -i,.,l f,,rm is nij,,.,,

out. Th,. advanta«,. of ihi- m,"l,. ,ii maiMila,.| iiiv i- il- i-.,~\

ivplac.m, lit ami n ,.air. Th,. ,iiia|.hit,. ma- i- f,,r,.,.,l i|ir,,M-h
this hole, and the thnails pr.Mlu,-,,! m thi- maim, r aiv pla.-.d
on a hori/ontal polishcl h,,ar,L .\fti.r ilvMuu: for -,.m lal l.,iin-,

* l\arnmrsch-ll,,r,ii-. in Im. U ..rt. il.inli.
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they arc pliiccd in tlic (iriiovcs of l)Oiirds and covfrcd with plain

l)<)ards in order to retain their straight linear form under furtlier

drviiii;.

!• ig. 48. Fig. 49.

Figs. 4S and 49.—Pencil Lead Press.

According to Buchwald, tlie new presses are constructed in

sudi a way that by changing he mouthpieces in the bottom

l)hite of the cyhnder. different form.s and thicknesses can be

prcMhiccd with comparative ease. A. very ingenious device is

;'tt;iched to macliines of modern construction. The tlireads,

after leaving the cy'iniler, are received by an endless moving

belt, whereby a bending or breaking of the same is very difli-

e\dt ; a cutting apparattis, attac'hed to the machine at a con-

venient point, cuts them also into the desired lengths. It is

of the utmost importance that these threads retain tiieir original

forms under all circumstances, as the .slightest deformation pre-

vents them from fitting in the grooves of the (K'niii boards.

It is evident that the latter, form mathematically accurate
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j'nals Mml ,|,a, l».„. ,„ ,.,l„.,.w... ,|,. .,,„„.,l ,|>n.„l>. ,...„ „'

'("•y ,l,ff,.r oMlv 1-1(.„ of u Mulli,,,,.,..,- n.m th..Mnu.|:, I,,,..

-mno,l„.,,la,.,.,ii„,l„.,,,H,v,.s. Thn.uls ulu,.|, show ,1„. .Ii.|„...;
-I.'f..nn„,v, m or,l,.r ,o U. a.,un ,M.,1. ,nus, h- mi.v.l uuh n, «•

'">"l"-no„ ,nnt..n.l. .,,.1 ,n,.s, ,o ,|„ou,.|, ,|,.. san,.. proo,,
n n,anv n,,,,!..,-,, pr-ss,. ,1,., ,.vli,u|, .• is Iwa,..,!. so tha, .|„. ,|„-..a,ls

l<-.tvo tl... latt.T ,n an almost dry ..on.iition, nl„ nhv ,1„. s„l>-svnwM .Iryiti}; i.nxvss is considrrably shoitrnc.l.

I" I'i^;. r,U surh a pivss is illustra!...!. In il,is apparatus (,,)an. tl». ,.vl,n,i..rs for fh. n...,.pti..n of tl„. jrra,.l,it,. n.ass. attarh..,!
'<• '-^ l"';'vv plat.. (O. Tl,,. r.,.ls(//) hold on their Iow.t ,.n,!s tl„.
plM..K..rs for th,. ..ylind.T and ar,. fastwu-d at the t..p to a rross-
•ar (0. vdnclns ,n,.on.„.rtion with a plunRor ntovins in th,. npp,.r
l.y.lranl,c .-yhn.lr.r k. The rro.s-har (0 is also fust,.n..,l l,v two
nuls (o) to a s.-.-on,! plun^rr (r) at tho top of theapparatus. Miovin^m tl... hy.lraulir cylind.-r (/). Hydrat.li,- pow,.r .s furnish,,! |,vpumps. wh„.h pr,.ss ,h.. uat..r,.ith,.rintotlu. „p,H.r ,.vlin,l,.r (/)or th,. loworon,. (k)

;
it will thus I.,. so,.n that th,. plunp.pson (//, ,,„,

lH>pn.ssrd,ntotluM.ylinders(.,)„rlift,..lat
will l.v wat,.r ptvssur,.

produr,.,! m the two cylindf.rs k or (/).

Th,. cylinders (ee) are surroun,!,.,! In- a jaek,.t. in which ,..x-
Imnst steam „r hot water .•ireulates. Hy this arran^.em,.nt th,.
IK.nnl n,ass ,s dried to a ,.,.rtain extent an,l ieav,.s the bottom
p,at,.s throuKh the small mouthpieo,.s whi.-h .•orn.spon,! with
the s,.,.t.on of the pt.neils to l„. tnade, in a warm, ahnost .Irv
cond.fon. The attachment of thernu.meters to ,h,. two ,.vlind,.rs
IS a,lvantap,.ou.s, as the graphite mass. wh,.n too lu.t. nin .asjlv
block the small mouthpie,.,.s. In ord,.r to ,.ool off ,ho „.,„.i|
lead cmunp from the cylind,.r („). a small vntilator is attach,.d
to the latter, which cmtinuousiy throws ,.oo| air upon th,. thn^ads.

Th,. whol,. apparatus is ,.asily liand!,.d Uv a l..v,.r (/,) bv th,.
latter t),e plunders .'an l„. pn ss n th,. evliml,.rs or th,.ir mov,-
ment n'verscd or arrest,.,!.

The burning is one of the nu.st difn,.ult op,.rati,.ns in ,!„
manufacture of jM-ncils; nnuh ,ar,. has to b.. ,.x,.r,.is,.d as o,!,,.,-.
wise th,. latt,.r b,.,.om,. r,.fra,.t,.ry and us,.|. ss. an,l th,. n,al, rial
cannot be us,,! ov,.r a^'ain. If th.. fir,, is a!low,.d to rise ,oo
quickly, burstinp. cracking and b,.ndi,,K of ,!„. ,|,reads uiH be
the ,.onse,|U,.n,.e an,l the frair.u,.nts, which ,o ,tain n„w th,. ..Jav
.n a burnt ,.on,lition, haxv be,.on„. brittle ami are of no use for

^KjHaZ^-'FSiHCir'*
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Fi)?, 50.—Improved Pencil Lead Press.

any
J
purpose. The grcatfr the dpgrco of heat, tho harder

are the pencils, the composition being etiual, and vice versa.

IttS '.:?dfr'«wr^f; sua^r^r ;«
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For cvrry iiiixtuiv. acconlinir t,, uiutl,, ,• i . .. i r

-n- ,0 bo pro,lu,...,l, ,1,.. ,l,.,r„„ .n, .,
' ', l" ^ '

'"'""''

Ht:;::z:;s;';:it;;;/;;:;:!;;:::i/-;:-
;;p-..po..Lu.:,,o.;,i;;\:',;-;:r^
">( '- .n thickness rovers the wliole. Th,. nueihi.. i ,1 ,• ,

;;:;-,
"""^" ' ""'"" :»i.;:™;:-™'::: ;:';'£

('onto gives the deseriptioi- of a v, - ,„,n„ii,..,„ >
<

;;^ueh on account of „s intHeate construciio::;
^

. ;;X.to t)ie finest qualitv of pencils
'M'I>"(<I

wherrt;-:sr:::;r;;:::r^---;'-'>- -

possible to n.anufact„re pencls of any .ie;^!y,i;t .;.:;"ne.^ at t.,e san.e tin. of ec,,a. uniforn.ity o„,v ^.1 1^.
Conte and Humblot, however, have succech..! in .h,i„. thil.y .hppmg the dried pencils in a solution of ..to iff,. :

«.ncentrat,ons and by drying and bnrnin, then aft !
."

The n,ass obtains a gn-ater hardness withouf loss of ^ ] t'

-;:r:s:^^;:?r^^ -•'-"•- are t.,esn,,:-:

<o^ers ^^as formerly performed by hand or bv son.e oth.r Jparaus^of prnnitK-e design, an.l was conse.nentlv v.: ,: r
t - la> al .Ins work ,s done by a series of machines s,.,.,.,allv co„s .cted for each op^-ration. As to tl,e kinds of wl.od^^.d t-.^1)0 sa,d that for ordinary (.ncls, pi„e and fir, and f ,

nn 1 V 1 '"'l'^
•>""'''>•• -'- --' of different k.nds i.

the South .AnuM-ican speci,.s (rvrf.-,//,, ,l,/„„„„
' ' '""'

18
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III iiidir |() give an idea of wliiit (luaiititics of wood arc nc-

cosaiy lo satisfy tlic dcinaiul for lead jm-im ils, wliicli ainoinitcd

to iirarly :{r)(),0()().(MI() iH'iicils in VMM in tlic I'liitcd States, it

liiav 1)0 said that tlicrc were ncniilvd IIO.DUO tons, or 7,.'i()(),()(M)

ciihic feel of wood, so that oacli day in tlic year :5()() tons, or

2().()()U eiiliic feet, of \v<)o<l are used for pencils. Since practically

all the wood is ri'd cedar, and since the pencil inchistry is steadily

growing, the supply of letl cedar is greatly depleted; yet no suh-

stituto has licen found for it. Leaving out the consideration of

iinjiortcd pencils, the average educated .\nierican over ten years

uses six i)eiu'ils of home numufactiire each year. Ten years ago

he used less tlian five.

Red cedar has a :oft .straight grain, and when grown under

best conditions is very free from defects. Hecau.se of its jx'culiar

ipialities no etpially good substitute for it has ever been found,

and it is doubtful if an\- other wood-using indvistiyis so depend-

ent u|)on red cedar, in fact, red cedar suitable for pencil

manufacture is the only wood, the price of which is (pioted by

the pound.

Strange as it may seem, no steps have heretofore been taken

to providi' for a future supply of reel cedar. This has been

largely dtie to a lack of information on the rate of growth

and the habits of the tree, and to the widesjiread belief that

second-growth red cedar never reaches merchantable size.

In accordance with its policy toward the conversation and

economic use of commercial woods the United States Govern-

ment Forest Service has made a careful study of red cedar and

has come to the conclusion that it can profitably be grown in

regions of its development. Several changes .are reconmiended

ill present forest management in order to secure the desired

growth. In the Southern forests the cedar will have to be given

a better cliance instead of being considered as now. a negligible

(luantity in its younger stages, and many of the forest-grown

tre("s which are now cut for fence posts can profitably l)e left to

attain their full development and tiius become available for

[M'ticil wood.

The first essential of the wood to be employed is its com-

plete drxness and indifference to atmospheric conditions; without

tl-.is the covers v.ill warp and cau.se a breaking of the enclosed

pencils; it must also be of straight linear grain and of a certain

softness, primarily for purposes of easier handling in their manii-

facttire.

WTr^ssez::^??'^:*; IT^W&Z^W^SSr.
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Tho „..«, r ,„..,l,o,| ,s a,,.an.n,lv „,.„, ..„„p|„.a„.,| ,„„ ,„„.

ami HT,r„v,. than tl„. .,1,1,.,. „„,|„„|, |„. |,„„|
'" ""^>

•lifT.ront tl„,.kn,.ss,.s ar,. ,.r.Ml,ic,..|, ,„„. ,„, ,i,„ ,„,,;,„, .
,,

«ro..v..s f,. tiK. n.....p.i..n of ,,,.,,,,,., M.,a,l, ,,..,' ,.:'""' .-'ml the otlHT MTvinK as tli,. rov,.,-

Th- «r,.ov,.s an. n,,ul,. hy a„ apparatus „f ,1„. ,.„„s,r,„.,iona. .iius,raf..,i „um.. ., M is .lu. w.,,.kin« ,uM... ,.. ..;;;;.i' ;:

0^.9-^ -j^

'"^

it '^-

~^_ i il w
L^—

(

F-^ i

—

\ "V— tZ*^ n* «.. ...

» I

Fig. .il.-AppHratiis f„r Kr„wini: „„,i vnn\ne. P-ri,-i; R „.;,

a a u.,ll,y,„oa„sofhan«,.,.s,^/„asl,af,
(.^.driven l.vpulivr,,. ,ldarc t „. nrnilar .saws for tl„. ,.uttin. of th.- Kr..ov,.s 1„. „.,.

, „-•>'•'' an. „,a,le .ither .sc,„an. or half rouml or ,.,.,'
a....or,h„,,otho.s,.,.,i„ns,l.,sin..l.

(/) is a„o,h,.r ,in.. ,.ir,.„lar w-...", off the p..n,.il hoanl in,o slal.s ,.on.a,ni„« 4 ,^.,,,.,1 .a -h'Tlu-wor,n,o
, I. apparatus is s„„p,,.:H,,.s,;^, is,, r^^^^

aKu.nst th.. revolving saus (,AW,//,. ,vh,.r,.l.v th,- ^roovs ar. ,.,.t

«nd^a,thesan,e,i,.,..,h..,.n..in,.,an,san.ou^otl,..li;,:;l

Tl,,. ,i,,al stag,, of ,„a„„fa..t„n. ,.o,„pris,.s ,h.. ins..rti„„ ..ft^ >.'n-.l l..u,l the. ,.ov..nn-, an.l ,.„tti,„ i,,,,, si,,.!,, p,,,,,;,.

ilH P<T„.,1 hoards w,th tho proovs „p aiv pla,...,l o„ a tahl,. an,l'overed w,th a .out „f .1,,... Th. ,K.„,.il I,..', is th.n pla ..
,

,"

the grooves. whiH, „,ay he of two kin.ls. (),„. ki,!,, ,„, , .

«a.„e .se,.t,o„ as that of the ,vnnl th,va,l. an,l th.. latt-.r fits
a,...,.rately ,n the sa,„o ri,. ,2C. the ..ther kin.l is lar... ,,.,1
to leave ul.ttlo spa..e over the ,H.neil lea.i, to he fi„...' l.ter ^-.th a stnp of WOO.I. Ti. -y2„. Or if the ,x.„..,Ls and thn.a.ls
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0000
arc of circuliir or six sidcil soctioii tlii' grooves of cacli ix'iii'il

board arc of the siinic Hcction, ami the h'.itcr rcprcsciit-i therefore

('<l\\n\ hiilfs. see Fin. •"'-r "111' (<i)-

\
I » Tiic other half of the jienril board or the cover is then clued

to the one eontaininn the |)en<'il lead and the wholi' securely and

evenly pressed in common screw presses, until they are dry. They

are then taken out, cut into sinjcle sipiare pencils, and the latter

subjected to further cuttint; and planiufj in sjieciul machines, until

they have the desired sootioti, round or six sided. Most of the

}X'ncil>, especially those of a letter quality in order to improve

their app«'aranr<'. (jo throunh polishing machines and through

printing pres.ses, to have the trade mark or the name of the manu-

facturer put on,

DTHKR VSKS.

Apart from the manufacture of refractory materials and pen-

cils the real value of craphite is yet only beginninj: to be under-

stood and its possible uses in the future can hardly be forecast.

The application of the mineral to certain manufactures has created

quite a large industry in itself, and while it is not the purpose of

this treatise toenter into a discussion of the different manufactures

in which graphite plays a prominent part, still it may l)e of interest

to outline the principles upon which the value of these various

products are ba.sed.

ORAPHITF. AS A I.IHIIK ANT.

With the introduction of heavier machinery tiie service

demanded of a lubricant has become more and more severe. For

much of th: i work it is foimd that oil will not answer at all, and

for nuicli ' lore it answers only at great exp<'nse; hence, the use of

gri-a-ses and the more solid lubricants, siu'h as graphite, mica,

.-oapstone, sulphur, etc. \ gn at deal of study has l)een given to

the subject of lubrication; much has been written and printed

about it. but it is all simmered down to one proposition, which is
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«ivvn ,n th,. folU.wi,,. ^..nl.M of u pr.,,,,!,,..,,, ..„«,„....r . Ti,,.
'^->r,.'.„M,U,.\u\,nn.utrhat.:u.Un.,;l

,1,.. l-wfr ,1,.. luhnn.-

VVI,..M ,-rH„hit,. first U-Kan to 1... ,,..,1 a. a lul.r.an, a„v,l„nuu h d, SUV., a stov,. pohsl, ,,„„., ,,,,„„ ^, I ^^^^^ _^^^^_^^_^^j ^^^ I
;

l.la..k l..a.l ami ft o,- l„l,ri..a,in« pur,,,,... Kxi^n,.,,.,. s.,,.,,pn.vH ,t to K.V.. v,.ry ^.rM.,l r.sMlts sonH-ti-nrs v.tv ,.„„1 a,„l
8om..tm„..s tl„- r,.v,.rs..; .„ f,.,., i, ^a, >.ot rrliahl... l.i.,.,.u... of ulark of ufiform, comTt .si/inK an.l p„ritv. atul soon fdl mfo .lis.
reput,. an.onRst prurtiral .„..„ ,|,o,.Kh il ,..,„fin,„..l ,..1... w,.i|s,„,k,.„
of .n books. In ises. |,o.v,v..r, ,vs„.,„a„.. ..MH.n,n,.nts' „..,-..
Ijun .,. 1... 1 „,t,.. Stat,.s with a vi-w of pro.l„..i„, , ,„|ial,l..
tibnoant from Kruphn,. an.l tl„. final r,.s„|, has l,..,.n v.tv satis-
factory.

Lubri.ants an- .livi.l.Ml into ihr..- ,lass,.s:- ri„i,i ,„ ,„i
lul.ncants; pa.sty. or Kr.as.. lul.ri.ants; an.l soji.l ..r .Ir'v l„hh-
cants. Of th.. sul..stan,.,..s „s..,l in th.. thir.i rlass tho „,ost r..,Mark-
ablP .s graph,.... th,- val,,,. of which a.s a Inbri.ant is so ,.,,.ra!lv
eon..c.d,.d, that it .s,.,.„,s stranR.. that its us. is no, nu.r.. ..xt,.„siv.:
All users of n.a..hin,.ry know its val,,.. an.l „.s,. it in «„ ,.,„,.rK..n,.v
".- a ,.o.,!,.r .,f h.„ j.,„n,als, Whil.. ,his „.s,. is p.n..ral ,1,..
amount n.so.l is not at all .•oiiim.nsiira,..

. ith its merits.

Graphite has a v..ry low ....ni.ieni of fri..,ion. 1, i- com-
posed of b„, .,ne elem,„t. .arbon. h,.n,... i. no, affeet.Ml bv ,!„.
a..tion of an.ls. ga.s,.s, alkali.s. or by ..onsi.l.-rable ehange.s of t.-m-
ix-rature it oxi,Ii.,.s sl.nviy a, a ,..„.,«.ra,nn. above a r...l h.-at.When subjected to ,h.. a.^tion of any of the ..on.liti.-n.s m,.ntion,..l
,t retatns constantly its ,„.,.uliar prop,.r,y of low co,.||i,.i..n, of
fr,ct,on. r.raphit.. is soft, an.l a.lh..r..s n.a.lilv t.. n.efaliic surfa....s
when s„bject...l t., light pn.ssur... This pr.,,M.rfv ca„s..s i, ,o fill

th.. p..r..s an.l „, ..v.n „p the ,-..„Khn<..ss of metallic surfa.rs i„
rubbing ,..,nta..t. -he surfa,...s s., coat...l are tliMs ..ov,.r..,| with a
ven..er .)f allotr.ipir .arbon .,r graphite, which r...l,i..,.s the coeffi-
cent ..f f,-,..ti.,n of the rubbing s„rfac..s „, p,a,.,i,.allv ,hat ..f
jrraphtte ,t.s..lf, an.l als.. pr.,te..t,s ,h..se surfa.'.s fr.-ni th..' action ..f
vapors. This ai),)Ii..s parti..ularl>- to cvlind.'rs; he,,,.,, th,. special
value of the u.se of graphit.' in .ylin.ler lubri..a,i..n. wher.. hi.^h
pres.sure steam, .)il, or gas is used.

For many y..ars the accepted typ.. ,.f a hibri,.;,,,, was a,i oil
or fat but ,h..se bodi..s. wh,.ther of ve^-.-u,],. or „,in,.ral origin
are hable to become ranci,l ami I.,- ak up n,o oth..r .o,up.,und>
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Ululcr the iirlioii of llir hviil uiiil vii|i<ir to wliirli tlicy an cxposcfl,

uiui olicn cxrrl u corrosive uction on tlir iiictal -urfiK'i's.

Soon aftiT tlic ,li«cov<Ty of fx'trolciin in 18o!) iiiiiifrul liilm-

vutinii „i| rn„|,. j„i„ „„,, Thcw liydrocurliori oils were fric fniin

llic (liiiiKcr of coirosivc acfioii, but lucked body or viscosity under
lie.'it or severe service. This wus followed l)y tlii' coinpounditic
of the riunend oils by the addition of the body-Kivinn; animal oils.

These coin|>oiinded oils tlo not Ix'coine rancid, us the aiiinuil oil is

.sealed from contact with the air. For many years ihe.se com-
piiund oils have t the requirements of cylinder lubrication.

Tlie use of hidh pressure steam, oil an<l Ra.s in specially con-
structed engines has necessitated a much liinlier tenifXTutiire in

the cylinders. All the oil lubricants lose nuich of their body or
luliricatinn value, or else char or vapori/e imder this higher tem-
|M'rature; and the (|uestion of insuflicieiit lubrication and conse-
(pieiit deterioration is a serious one.

While the fluid lul)ricaiits havp been improvi-d, the pasty
lubricants or greases have also rec<ived much attention. In
general these greasi's are compounds of a fatty acid with a base.

The residt of this combination is a .«oap which may bo soluble or
insoluble. This soap is di.s.solved or blended with more or less of
lidiricating fluid according to the stiffness desired. The primary
object of these compound.s is to produce a lubricant of ;;reater

body than any oil and which can be used in loose or o|)eii friction

places.

Solid lubricants are often used with these, the gr(-a.ses .serving

as the vehicle or carrier whereby the dry lubiicant is conveyed to
the place of .service. As a rule, ttiese pasty lubricants are not
adapted to cylinder lubrication. The action of the heat and vapor
in tlie cylinder breaks up the compound, leaving a charred or solid

•esidue which is liable to clog the cylinder jwrts.

Of the solid or dry lid)ricants, graphite has already been
nieiitioned as the most remarkable. The others worthy of mention
are talc, lycopodiuni powder anil mica. \ .solid or dry lul)ricant

musi be fed in the form of a powder. Having no means of feeiling

such a lubricant conveniently, yet appreciatinu; the value of its

low coelFicient of friction, many inventors have attempted to use
this mineral by mi.xin^' it with other ^u!)stanci s to form part of tlu'

jourmd bearing itself. Over 125 patent- for journal-bearing
coinpositi(m, etc., have been issued with graphite forming the
principal anti-friction part of the composition. Lately, many

'>'*/-'>
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I.ut..„l> |,„v.. I,...,, ,--,,,.,1 ,,„. ,,,, ,,,„„,„ |,,,,„,,, ,

W.T.. ...>,«n...l,,. |V,.,U.,,,,,1,,,,..,, „. M.u„„v ,„„,.,,: „,"" '-.vIllHl.T ..!• n„ ||„. |„.:inn« S..i ( ,|

I'.l.riralors a.v nn.Mlv ,|..„^,„.,| ,„ ,v,„| „„|, |,.i„,,.^

". '''••'^"","''^"""' " • i-'i^'Pla.- lui. n.„ I „.,, , ,.
.•xt.'MMvr, nn.l « l,v it „ u>, ,1 -pa-M.dv m.hI in ,.,.-. „f ,n.„|,l,.

^;'''^^;'''l-''-''fnlK n,M,|.,W,.,|..v,,,.in„.,.,,,M,l„. lal„.,:..on

W;Uwn ,l,a, foiMlH. lHt'l,..-M,s,.fulnr.. ,1... MMk,. nMrsH„. j ^-.T a,„ .,..,. an,| ,|,v,..,| ,.,,,„,.,|v ,,u,v. (I,;.,,!,,,,. ,„ ,„, .„,.„,,
'Ml... pro,..,. M,, an.l ,.„nly lor ,„.. ),,, ,„„,ral n„|,„nM,.. ,.on-
tain .nhMimn.s fatal to Mnli-ln,.,,on ,M,r,-os,.s. |,, ,„.„,„.r ,„|,.,.
'<-". H/.nn. ami ,«.rf,.,.tinK for l,il,n,.a„n,r p„r,.o,s,.. ,s a malfr
n;.|mr.n« larp. skill. n„„.|, ina,hin..ry, an-l «r..a, rs^.n.-un- Tl„.
,''";;•" '";"'""

^' i-'-''-''^ i'"'-" ;-'•• >-• a.„i o,.,. ai t ,.,„•,.
!" still totallv unfit for l„l,r„.at,n,,. .anno, I,.. .iH....,,.,] I.v . ,|,..,:

It is ri'c(>nini(.ii(li.i| ilr\ f

With jrri'asc for liravv l.(.ariin;s

'! ~li'ain and air cvlindrrs. iiii\,.,

,

""' i"ix'''l "itii oil for liulit JM.ar
int's. On Im.iiij: ap|.li,..| ,o a hcarin- it tvaililv roais
with a shiny. iiii(.fiious vcriccr. T

t lie siirlacc

ii'H. surface- then sli,|.. on each
"lla.r with very little friction.

< )n beitiK applie.l to hcate,| h,.ar-
.nv's the graphite soon hlls np anv in,.,|ualities of the l,ear„i«
surface ,luc to cuttin^r. abrasion, etc., ,„akin« thetn sniooth am!
even, after winch the liearitm soon cools .low. It is ,.,,uallv t..s,.ful
for w.,.„ .,r metal siirfa-.-s; in sh.,rt, ,n all ..as..s wh..,-- frh-tion
••M.xts I the b,.ari.iKs are loo.s,. ei....iKli for th.. intr,.,l,„t,on ..f
f IIS t un flak., ^raphit... it will prevent h..at..,l bearim;.. ,-o.il thos,.
alr..a.ly li,.at..<l. an.l r,.,lu,.,. fri,.,ion l>,.tt<.r than anvthinK ..N..
In all ca.s,.s wh.r,. the s,.rvi,r r, ,|uir...l of a lubri.ant is v,.rv ....v,.,-,.

f^'''"V
'''' f'"""' ^IX'-'i^ll.v ...s.-fiil, as in mill s„.p's ...ars'

heavy bearings. Ix-.l plates, .tc.

Sometitn.. a^M, W. I' Downs, of .|,.rs,.v Citv, .\,J,. .•on..eiv..,l
"'.' " "f <^'<''"li"J-' th.. ,1-,. of irraphite bv niakinc a urat.hite
imxtur.. that w.,ul,l f,.,.,l throiijrh tl nlinarv tv| f lubr„.alors
K.Mvn, t..sts .,f tins nuxtur,. in s.h,„. „f our tno.st important .n^in,.
Ii'iil'linjr shops haw sh,,un this att..iiipt to be su.Te.ssfiil

!'i
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-"-I"'' -I' «.ii|.l.i ,ii, ,„„. .„ ^,1

•- ^nU..,„.p„n.,|,.x„al In,,,.,. I.. ,n,.|„.„,, „„..„„„,,

ntrlVr,''""
''','''''''' ""''''' '"'-•->. .„.., ,„anv

".'''." 'y-"Vl"-M..MM..«n.v„^ „|„., ,,„,^,„" - -. ..n.l. ,,,.;„,. n.,.„ih ,.,,,, „,«„,. n,,„.|K ,),„„ .„l,..r - .1

1
M-.um.... a.,,1 ln« ,„.,,f.,..„, .,, f„,n..n. S.,1,.. ,.,r,i,.l..> .1.. „.-

-.Mk :,. f,.s, „, ...l a, ,„ „„,.,, „„ ,,„,.„,„, ,,f ^^^^ ^.^^_^^^_^^ ^_^ ^^ ^ ^^^^

!• >t'- far„..|..> of ,ra,,l,i,. !« .ou,..,! -„ a- ,„ l.n. vi,..,.,..
I cv. .m,l .1,,. H..... ., u,,. ,,an..l... |„. .,Hm f.., ,1,,. n.-.n ,,f ..x,..„,
"t Mui a,-.. „Mv..,«ht I... un.at. ,h.„ ,|,.. .......l.,,,..,!

..|,„k of ,|,.. ,.„a„.,l

;r:;:'r
"'"'':'"' • '"'i..tT..rsafor,.,.r....a,„' „on;:,:

( •...qMaM.,,rKn.au.Ml...„U,,.fon..of,rav,,.
,l,..,n,,|,,,..

.l"nem,lH.nu.„MfaH.n.nf,|,,,..,,,,,p,,,,,,,,
,,^,,.,^, ,^^ ; .^^^

"";'""""•""' ''-""• ""f^'.-a,.l,„..,.an„.„larlva.,a. .

l<il.n..an. w,ll 1,, l.-.rHv . .a...,! I,v „. „„.,.... '

I" l.il.riratiMi: work ,|: ,„,n. v an,i ,n„forn.,tv m ,f ^ .oii,..
-r. v..ry

. .s,.,„ial ..i.ara-,, ns.i,., A,.v in,,,ur„„> ,„•. .,;; \i ,|,|
•'t h.r ,,,„.,. an ..x„la,,..M. or h«r.l.M,n« or jrun.inin^' of ,|,.. .„|.ami grras... wi,|, wl,,,.), ,l„. „ra,.l,i... ,s ,„ix,.,i. or uo„|,i |„ .,f a
v'ntty ..harn.-„.r .laM.auintr .1,,. ni-tal Mirfa-,. to |„. i„|,n,-at..,l
n... ,M,,,r..- o„ pn.vail, ,l:a, a .!al. .ra,-!,..,. ,. ,|„. ,„.lv .ati.fa.--
'"'•y f"nn ni «ra|.l,it.. for l,il„ „.,.,„« «„rk. Tl,i. i> ,,.silv .-x-
I'luHM.I an.l ,. ,i,„. ,o ,1.,. fart that „o, all «ra,.liit.. an- «, .,.| |„l,ri-
'">ts, a,„l rl,at tl„. .,nly t.ah.ral cra,.l,i,...s po>s....i„, prup-r
'-l.nratmK .(ualitirs, an,| ^-roat puritv ar. of il,,. flak- vari.'tv

''T V"
^'"""' '"'"' '•'- "'" '"'"'r I-u.lrr..,l .,Mpl„t..s. pro-

..u,,,^ ,|,..v posM.ss ,1„. „,.,,.s.ary I„hn,at .,;r .piali.u- a,v ,.n.,allv
>utisfa('tnr',

.

'

Inn.ino^.Krapl,it..iMl.,i..antsar. ummI . ,-!, ^r,-a, a.lvantai:..U l„.n .mils an. a<M.,nhl,.,| an, • ,l,.an.n.^it ,. ,. ,'oo,l pla„ to a,.plv
:.Krupl,.t. iMhriran, ,„a,l.. p.naapallv of fin,. (|ak<. trraplut,- ,o thr
"I'.vinK I..u-ts. i, imparts a ,l,.sirah|,. .n,oothn,.s. to rh,. om.ration
of th.. inachm, a> u,.l| a. allouin,. tho rjuantitv of o,l ,.s..,| to 1k>
consiclcrahly ndticod.

I'ry prapiiitr without ativ ailir.ixlurc of '

.,r,-.,«y suh-
stanccs is iisiMJ for uhriration in air coiiip
only dry air. Ttu's.- niactiiiics tak.^ in t'

liittcr is licid on il,. !,and near thi- su
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aiipanitus have alrcaily licfii ((iiistructt'd. which art' utlaclicd to

the cyliiidcr and aMow . he liistim of I lie latter diiriiif; each suclioii

(XTiod to draw ^iiMicicnt iiowdcivil firapliilc t" Iiiliriratc ihr cvliii-

dcr. IXiMMiiiiriits havr alsci hccii iMad<' with steam eyhiiders to

luhricale iheiii ill the fiaiiie iiiatilier. Imt s|M'cial e\|M'rieiicc in that

direction has not l)ecn recordeil.

Tile simplest l)iil (M'riuips not tlie licst way t(» feed engine

cyhiiileis as indicated by the Dixon Cniciiile ('oni|)aiiy, is to use

it ill the rejiilhir sipht-feetl oil iuln'icators, with tallow cup. It

will fe((l llirou;;h a very small oiH'uiii); without chokinji or clofr-

n'lifl. A teaspoonful can be put in with the oil twice a da\' Mid

will need no further attention. The flake's of mai)liite are carried

over one by one to the cylinders and form a coatinf; of perfect

liibricaliii^c proiM'riies.

K. I>reclisler in Dresden, (iirmuny, has obtained a patent for

a graphite lubricator, which consists of graphite and the yoke and

while of an ej;^: both substances are intimately mixed and then

drie(| and tiiiely fjroimd; the mixture is n[)|ilied in this <'oiiilitioii

to the slowly nioviiif; parts of machiii' ry.

A s^iipliite lubricant* for fast revolving shafts consits of

e<iual parts ot 1..II0W and >;r!i])liite.

Another for railroad carriages consists of H(i ])ai of tallow, ft

parts of pigs greiLse. nine parts of |)ulni oil and "2 [tarts of firaphite.

FOINDUY FACINIJS.

The last twenty years have \vitness<'d a preat improvement

in the foundry pracli<'e. From the comparatively lijiht, simple

and rmiKli castings of the earlier days, the ti.'ue has been reached

when immense custinns are of fre(|Uent occurrence, in which the

work is often elaborate and the tinisli is very hi};h; in fact castinjis

eilherlij;lit or heavy, smooth or rouuli, plain orornate.are now pro-

iliiied at will, of common, chilled or malleable iron, steel, etc., and all

of these difTerent conditions re<iuire ditTereiit services of the fiicinjts.

Instead of the simple hardwood charcoal dust of earlier times,

faciii;;s of soapstone, "black lead'" or >rra|)liile are now useil. In

,-ill c.'ises where the work is severe, jrrapliile is the <'onstitiient ,

which fiives the body "the sleeking; and [leelinf; " projM'ities to tl'e

faciiif.'. The use of jiraphite for this purpose has increased rapidlv

with the demand for better and finer foundrv work.

* Donadi. Kir (Imi'liil. ihikc i:iO.

Si^3^^^^^-i mm
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an- u,-,..,nlnm I" tl,.. ,I„s,.,,l, I .,x„m Cu.,!,!.. CoM.i.mv, as follows- --

<!ni,,lM,,, or Hu.nl,..,
,

MS M fM..,M., i> ,„„ o„ ,h. Mirf;.,.,. of n-"M .1 for tl„. ,M,r,,os,. of ,,n.v,.M,m. a,lh,>,oM of ,|„. „,,,al t„ ,1,..
snn.l of w,„.|, tl„. ,Mo,.|,| is ,.„,„, 1. A .rap!,,.- fann - sav.s
H..an,M. of ,|„> ,.as,i„Ks, ami .iv.s .l„.,„ a far l„.,f..r a,.,., ara,,.-..'Whrn a properly pr,.pan.,| ,r,,„,|,i,„ f^,,,,,^, ^^ „^,„, ,|^^. ^^^^^^^^^
an- v,.ry n,„cl, ..uskt to work, wl,..„ ,|,„ ,,„injrs ar- s,.„l ,o',i,..
n.u. ,...,. shop. \V|„,,.v..r ih. MH,1„.M „„ ,al burns i„,., th. sa„.l
of lu'mo,.l.li, ,,„s..si,ar,lspo,son, as„„.s. wl,„.|, ,,Hi,.klv
' "H tl„. ...l^..s of ,.,„.in^r ,ool>. Tl„. r,.asn„ wl,v .^rapiu,,. Ho.s
ll.is ,s as follows:-(irupl,if is • of ,1,,. forn.s of rarln,,, a,„i h ,
co.nhus,, .!,. ,„at,.rial. an,l wh..,, ,!». .Moh,.,, nutal is po„r..,l „„o
tho moul.l, th, air in th. M,onM an,i tl,- air .•arri,.,! ,n l,v ,1,.. ..n-an,
of n.olt,.n nu.tal furnish oxv.-n ,.no„Kl, „. l.rinj; about a ,-..rlain
a.Mount ol rotnl.ustion. forniinjr a liln, of ^as l-.tw,.,.,, th. n.tal
an. tlu. n.oul,!. Wh,.,, a .Irop of wafr falls upon a hot stov it
n.ils about

:
th.. wat,.r its..|f n.-v.-r .•o,n..s in .-onta.t with ,!„. hot

surfa.... .,f th.. stov... b,.i„K s,.parat..,| bv a lil f vapor It ,s
p.v,s..ly a similar ....n-iition whi.^h ...xists ,n a nM.ul.l wh.r.. a
Kraplnt.. -Mnu^ is us,.,l. Th.. ou...r portion of ,h,. fac-inj: (...^ins u>
U.n, ami a fil.n of ^ras foru.s b..,w..,.n th,. fa.-in^ a,„i ,h.. i,.,n
1I..S ..tT,.,.tually pr,.v,.nts any a,lh,.sion of ,h,. ,n,.tal to th.. san.i
ami just as lun^ as this Ras film ...xists. n,. a,lh,..sion ,.a. ssiblv
"<T..r. A pro,«.r fa,.inf: will a.lh,.r,. p,.rf,.,.tlv to th,. si.hs of

'.^

""'"'''• •"'<! "ill I""" an,] foru, jras in a slow an.l r,.«u!ar mann.r
that IS -burn just ..nou^h to furnish this littl.. lilm of ^as r,f, rr,.,l
to above. VV,. want to form th.. pis. but to form onlv th,. h-ast
possibl,. amount ,.f it; an,l. at tl„. .sam.. tin,,., this Ka> must b,.

foru„.,l.,lurin^Mh....mir.-tim,..thatth..m,.ta!isiMth..f!ui,l,.omlition.

Anotlu.r point f,.l!,nvinK this is tl„. fu.'t that two bo.l„.s ..annot
".•••upy th,- sani,. spa,.,, at th.. sam,. tim,., so that in usiriK a .h..ap
fa,.mj.r whi,.h burns fast atwl j:iv..s out a lar^r,, ,,,„o,„„ of p.s this
Has IS liab!,. to b..,.om,. ,M„.k,.t,.,| insi.l,. „f th,. mouM. ami so pr,.-
vent th,. m,.lt,.n iron fr,.,., filliii- th,. mnuhl. This is Hk,.|v ,o
nius.. what an- ..alh-.l '^.ol,! shuts" ,„ ,.asti„;:s. Th,. onlmarv
flu-ap ,.oal fa.-mfis an. v,.ry apt to a.-t iu this wav. So,,,., f.-,,.,,,.:,

ar,. m.t .sull„.|..nt!y a,ll„..siv,. to the san.l i„onl,i -urfa.-,. T-v I ot
iron, ,-oi„m^^ in ..onta.-t will, th,.ii,, in,i„..,liat, Iv ,|ri,s o„t ||.,. ,.,n,|
ami. If an iinsuitabh. fa.-inK has b,.,.n us,.,|. ,i w.ll niu l.rfor, li.,.

mf.tal ami l..av,. th.. m,>iil<| surfa,-,. bar,-.
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Tlic conditions which exist in foundcric- arc so variou-, that

it would l)c (luitc inipossililc to inaiic one facing suitable for all

purposes.

From the ai)ovc description it will Ix- noled that a facing

possesses two principal ((ualifications: adhesion and combust il)ility

and as to whether a facing is good or poor, depends entirely on

whetherthesetw()(iualitiesare properly balanced or not. .\ facing

whicli runs before the metal is no better than one which adheres,

but burns up before the metal chills.

(iUAIMIlTK PAI.VTS.

A very important use for graphite is found in its application

as a i)rotectivc coating, especially for iron structures. Thousands
of important steel structures all over the world are protected from
corrosion with a good graphite paint, and durability records in

different climates, under severe conditions of service, prove it to

• bo the best and most economical protective i)aint in use. A
grapliite paint, in which pure ingredients are u.sed, covers jxTfectly

more surface to the gallon and protects from rust longer than lead,

metallic, asphaltum or composition paints.

The tnain ingredients entering into the composition of a good
graphite paint are: A iiard flake graphite, pure silica, and pure

double-fire boiled lin.seed oil.

The flake graphit'> niains its laminated crystalline structure

to the finest degree of puherization, thereby better protecting the

binding material from destruction than the soft, cheap amorphous
forms of grapliite.

A proportion of pure silica is added as a filler; the silica

graphite pigment remains unaffected by heat, acids, gases or

chemicals.

The linseed oil gives a tough, leather-like, elastic coating,

unequalled for its wearing (jualities. This oil and silica graiiiiite

pigment produces a preservative coating, which cannot be other-

wise than durable and economical.

Many years ago tlie use of graphite for paints was advocated,

and e.\|«'riments siiowed the value f)f the suggestion. I'nfor-

tunately. the success of these e.xiH-riments lias since caused a

flooding of the market with a great number of so-called graphite

paints, which really contain no true graphit(>.

Many so-called "carbonaceous sciiists" are u.-;ed in the

manufacture of i)aints: they consist of silicious materials mixed

-imm^mi^^^m^w 7,M^
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with vari.n.s ;nn,„int.s of „trl.„M. whicf, sivs ,„ il„. .vIm.1,. ;
l)lack, frraphit.-lik.. ap,«.aran.-,.. Th, >. ,„,-ks ar,. ,tu-:„-,I to "i

fim- l.ow.l,.r. which is th^'u mix.Ml with oil. s,„.,-io,is nrL'iPn.-nts ,«
at th,. sain.. fiiMo a.lvanr..,! with th.. ol.j.rt of .•o„v„M.,i,jr ,|„.
pul.Iir that It IS a luistak.- to us- ,,„r,. sraphit.. in paint-.

It must b,. mlniittcl that a niixtur,. of pur- Kraphac an.l
oil IS a slow .Iryrr, an.l .l.„.s not pr..,lu,... a .,.atin« with suth.-i.,,!
rapi.hty t.. satisfy th,. av,.ra«,. ..011^,^,^, wl... ,s in..lin...l t.. pr,.f..r
a rapxily tlryinR paint, hut with p,.or ...,v..rini: .|U iliti.-s. t.. a sh.w
.Iry.nK arti.'!..; th.. hitfr will. how,.v..r. jriv.. th,. maximuni an,l
most iH.rmancnt i.r.it,...ti..n from .-orrosio,,. u must 1,,. ,.vi,l..„t
to ..v.ryon,. that th.. <,l,j..,.ti.,n al.ov,. r,.f,.rr,.,i t.. .an ..asilv 1,..

overcome by th,. ad.lition of suitabl,. .Iri-rs to th,. paint a..,!
that one of the first r,.,|msit,.s of a koo.I paint is the purity ..f its
constituents.

The .Irier ..an be s,.|,.ete,l to m,.et the i<.,,uir,.m,.nts of ea.h
particular ,.ase, an.l th.. d..sr..e ..f .jrvins •"in be r..f,nilat,.,l at will
Many graphitf.s or so-,.a]le,l Krai)hite pigments ar.. .itlu.r bv-
products or low-gra,le ores, in both ..as.-s too impur,. for oth.r
purpos,.s. Th..y vary considerably i„ ,,ualitv, and imuh ..are
must be ,..xercis,.d in the .s,.le,.ti.,n of a go...l graphit,. f..r paints.

In s,x.cial ca.ses, it is desirable t.) use pun- graphit." for pro-
tective purposes, as in the ."ase of the shiel.ls for the ,.abl,.s .,f
the new East River Bridge in NVw York. Th, prot..ctiv.. mat..rial
u.sed in this ,.ase is a mixtur.. of graphite an.l oil. The j)ro-
tection 01 the cables ..f a gr.at bri.lg,. lik,. this from eorrosmn is
a matter of the gr,.at..st importan.e, .so n.uie but the purest
materials can be u.se.l.

(iood ,s.!ica grai)hite paint w.'ighs i».7.-, lbs, p..r gall..ii an.l
has a cov,.ring power of ,-,(M.' to tiOt) s,,. ft. ,K.r gall, for an ,.veu
coat ..f nu.tal surfa,.,.s ami about MO ,s,,. ft. [n.r gall, on woo,!,
Ih,' snioothn,.ss ..f the pigm.'nt sav..s mut..riall\ in cost of lab..,
and brush..s in api.lying. Th.. est of the paint, r.a.lv inix,.,l
for use, IS about VM ,loll. |H.r barr..| of .JO gall. At tliisrat.. th..
co.st iH.r ,s,|. ft. is ab.)ut 0.4,S .....its f..r m..tal and ()„-,L' ....nls f„r
wo.kI surfa....s. Its practi.al use in all ..limat.s has sh.mn 11 to
be iinequall..,! as a prot....tor of wooden or m.tal surfa.-.s. It
will protect steel viadu(.ts and !>ri.lges from ,..)rrosi .1 for fiv.-
to fifteen years, iron and tin r..ofs f.)r t,.n y,.ar.v an.l ste.'l smok,.
stacks from one to five y,.ars. It r,.sists f..r vears, tl,<. nist f.,rm-
ing ..lements, rain, snow and hent <.f th.. sun. It is th.. b.st
proie(.tive (..mting for surfa... s subj,...t t.) sulphur fum..s.
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VAUIors I SKS OK (;li APlllTK.

(' Up! lie (inil nil imporliiiU a|)plic:iti(in on iircotint of its

i;rc!il flcdrical corKluctiN ity in clcclrolyiiinj;. A fine film of

graphite oM'i- objects niiidc of ^yp^unl, imparts to tlic latter a
frreat eondiietivity witiiout caiisinj; any deformitx- in the apjH'ar-

ance of the article pro(liice<l. I'or this purpose very pure f;rapliiti'

of a fine scaly (|iiality must he nsed.

As a polls! in^ material, j^raijliite has been known for a. great
many years. In the manufacture of j:iin|)o\vder the little ix'llets

are fi*'"<'r:illy polished with jjra[)hite, while FadejefT* recoin-

nipnds it also for the packing of gun powder to render its com-
bustion more difticult. For this purpose the bottom of the barrel

to be used for i)ackinf; is covered with a layer of two inches of a
finely powd( red mixture of graphite and charcoal, while the gun-
powder is al.so mixed with tie same and placeil in the barrel and
covered again with a two ir .-h layer of tlie n'aterial. It is claim, d
for this mode of packing that I lie contents of the barrel may
be ignited and will quickl; burn away without explosion. Hefore
using the ix II, tsof thegu) powder are separated from the graphite
and cl.a o;il iiy sitting.

For I . iranufacture ( f stove polish, graphite is extensively

used, and. accoid -s. to sl.vtistical data at the disposal of the
writer, fully I.')''; o .le tot il production of graphite is u.sed for

this purpos< . There are two kinds of stove polish in the market;
one is in ;i dry state and represents as a rule the refined (washed)
graphite in lumps .old by the pound to the consumer a.s in Europe,
and tic ot'ir consists of a tliick paste, in the main parts con-
sisting of b. nzin, some oil or soaj) and impali)able powdered
grapl ite.

That gijip ite can al.so be used as a preventive of boiler

scale is (I- r .-ips not generally known.

t

A VI rv sMiall (piantity of graphite added to water us^l fn-

boilers will imvent scaling, and if the boiler already has .sc.ile

it will i)oi (>n|\- prevent further deposition, but the minute par-
ticles of finip ite will penetrate the old scale and soft-n it. so

that it uill drop to the bottom and can be taken out inexpen-
sively T is assertion is based upon facts. Having used water
taken fni!'i t e mine, whiili was only slightly discolored by
graphite t e softening of the scale was accidentally <liscovered.

* Kii«. \- MininE Journal, 1903, pace 077.

t IJoiK-li Il>id. pattel;!!.

JvlLS^. -?._oe' SW m.
i^'^X-V-
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Tl„. w„t..r apparently contain...! n.,thin;r .Is,' «l,i,.|, ..„„l,| h.v..

Iir,irif
".'''',""''' ''"''"-="''• —'i Pn,l,al,lv ,u„

ni.mtli^ l)..f.,iv the .lisc.)v.Tv \va> ma.l..
Oraphito is „so.l in a st.,v.. ,.r l.oil.T ..•Mu.n, ...msiMin.^ „f

40 parts .,f p..\v.l..r,..l praphit... 40 parts ...f l.arvt - •'() ,,,,.,~
,,fsmun.l fir.. l,n,.k, I.,5 pans ,.f 11,,,,., an.l .'!-'.; part' ^f 'i.r,,,.!,

This ....inposition, whicl, hanl.ns. s.,„„.,i„„,s „„.|,,„ ,. „;,
r.>pair for l)n.kcn stov.'s. ran^.. linings .,r I.akin- l)oil,.rs

Th.. Morgan Cruoihl,. C,,.. |.„|.. an.l C. W. S,«.,.rs, I.,.,,!,., *
KnKlan.i, paf.nt OSTo. May 10,1,. Un;. d,:,-nUrs a pr,„.,.s.
^yl.or<..n pln.nhap,, .rystallin,. .,r flak..,!, sn.h as that fn.n,
(.ylon ,s gn.un.l f. [.ass thn.ush a l(M)-,n..sh si..v,. an.l is ,.,„„.
pr..ss...l „ nu.ul.ls. nn.l..r prossun- ..f not l..ss than L'O ,„ns p,.r
s.|iiar,. in,.h. with snital.l.. ,lir..,.,i„n .,f th.. plan,- .,f pr..s.ur,. t..
th.. purpose for whi(.h th.. I.Io.ks ar.. intemle.!.

For ....nunntator l.n..sh,.s. for instan,.,.. th.. lin.-s of s,,...,iii,..,
tmn sh.Mil.l nin in the .lir..,.,i..n of f!„u- .,f th.. ,.„rn.nt while
for w..arinK s,.rfa..,.s ,h.. plan..s .,f stra,ili..ation shouhlh,. at
right angif.s t.. th.. w..aring siirfa.....

niHi.li)(;i;\l>MV.
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