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Bt

A.!. ti.crsrt.-foodr.rd c.c. Eut!2

A!STNACT

tt. x,s.$. D.D.rt@nt oI ut!.r.l R..ourc-

c6ml..td.d tt. ftr.t !tob1l. c.. ',lbor.toiy

tn l973.A1thash orlaimUy tnt.nd..l for

dtd.l .*h.q.t .n.ty.1., tt nd b.5 Proar...-

Ir.Iy r.de Eor. .qlt.bl. lot dt!. .1r s1v.1..

Cor!.ntly !h.!. .r. l9o upBlrd.d unll. ln

4h... lahor.lolle. hN. 6.6 s.d !t th.

.cener of four dtn 11r.., th dn. .tPlo.td

.nd !n!.. recov.ry op.r.ttod. th. .qthot.'

.ip.!!.nc. lotntty cov.r. !11 of th... h.ld.nn.

Itr tht. prp.r th.t r.count th. !ol. o! tn.

obtt. !.!o!.tory tn .!ch ilctddt - tnclcatna

rh. dtfft.ulrl.. .ncount.r.d - dd !!.c. th.

d.velormn! of th... 41l. to th.t! lr..6t

.!at€. lutlre tlprov4rt. tt. lot..b.dd.d'

.nd .@e coD.nc6 off.i.d cdc.mha th.

rtt.ly future !o1. of thet. v.ttcld !n rrr.

llftloDucrr0

rn 1959, rh. ch1.! &.ly.t ol th. tha

N.s.t. D.p.rtst ot !!t!.. ct61c.l Lrbor.rort,

xr. L D6.ae P!bU.h.d . D.D.r d co.1 {1n.

rtre., dtch cover.d th. lb.!d!t. Cot!!Mr.

h 1944. tn. Iv.nho. flt. t! 1952 .nd th.

Llrtla4 6d B.ubird fti4 1n 1953. Dd.t.n

r.cosnl..ri rhe f!.t tlr.lth€ dtr.ctton a ftr.

r! r.llEa und.tsrdnd c@ld b€ r.tl.b1v

ob!.rv.d by lountnA th. cno8.. 1n g!

cdpo.It16. !e d.plor.d th. f.ct tli.t s..

.erl.. t.t n ddllng th... flre. h.il lo b.

.ut to sydn.y lor .na1t31r $d th. !..u1t.r

vhd th.y b.c.@ !vrll.bl., st. lh.h p{t.lv

.c.do1c. ll. concluil.d th.t luMa.unt ol !

cotu.ryt 6!.8*1 1n ftShtlna. tlr.' .ho{ld

h.v. .ctdtlfl,c o.l.t&c., rddl1v av.thble'

pr.f.r.!ly frd . @btl. l.bor.lo!v' ProP.rIv

cqllpp.d .nal .t.lt.d rlth v.U_tt.1n.it p.r&n_

n.t, lid $. .ctusl co@dc€Gnt ol the ftr. .

lllhoush for rln. .tr d.ty... dd snlt-

orlna, c!r!v.n tyD. @bll. l.bot.torr.. h.ve

b€.tr u.il by th. tl.tloml cod !o.td 1n 6r..!

allt.ln rtnc. tb.4!ly ftltiert Don.g.lrr

.u88.!tlon. eer€ not !..tt6€d loc.llv $t11

r914-
TII IIOBII,I GA! I,AIONATORI - DIESEL ETTI/IUST

AIIAIISER

I! 1973 th. D.P.!t@nt c@1.!1d.d tt.

ftr.t @blle lalotetoty to d.b1e dt...1

4hru.t s.ly.es co be .6.rt€d out .t N.S.l{'

colllerles or @ufsclurtls Pldtr. ^ voltr-

u.Ed K@bl vs ,as fttted oul ttth .D.lv.et.

to detertrln€ the ctlbon @odder c.!bo!

l. Sdtor Sct.nrlftc Otfic.r

Ce Ctdlltty se.tld

2. Salot Sclutltlc offt.€!

6.fety-1n-lttua sectlon

Ci41c.1 Isbo!.torY Brd.rl

N.s-{. Depdtmt ol xletll Reaourced

I.ldcoole, Au6tlalt.

Th6 A!i, LM.M. llltw!tr B.anch, l9nltl6.. Etplo!16. ..d Fna h Codl Mln6 Svmpsion Mtv 1961



atorld., o:rsa, d1dc. of lltloa.n dd nydrF
orbd cdr4t of dt...l dt r.t.. sllpi6 @
.!t.btd@ .@1d be d.t.nln.d ..p!!.t.ly, l!
.ltu, 1f r.qd!.d.Th. ,!t.8rrted lyrte
h.I!d.d ...41rr8 t6e, lld eB!r!!o!!,
!1d 4t.r., f!lr.!rr c.rch 'ot &d d!t.r.
cyuld.fu ol ltdd.rd so .E!!.d @!r.cr
c.tlbr.tlo! ed r.tu !p ol ..ch e.ty...
b.lor. !!e md th. output lnrttc.rt@ .! ..cn
&.Iy.e! E r et.r dl.Dhy ,lth !.ord.!

Dur1D8 th. !1r.! tG? ot op.!.tld !n.
!dv&t.8.. oa rnt. e!11. l.bo,.to!y .r.td,

t.rttcql.r1y rh. atrrurto! ot .orlln! .lto!.
rdt th. !!ptd .v!11.b111ty of !..ult., cdDl.d
rith rh. .lD.r corrl,.t. l.ch ot dmrr4 du.

f.tlur., pldDt.d ri. D.D.rtDn!
ro !nv..tl8.t. th. u. of rhl. !.ctu!y !o
snlto! coul€ly .t@.!h.r.. tn @!8.ncy

t{oBrll cAs L lol^Tony - fit|! afioslllRr
II|ALYSEf,

Ch.!'b.rr.b .t. .{,, (tgto) c6crud.d
th.t c6lhon Morld. vr tb. @.t ..n.!rlv.
d.t.ctor 8.. for tndlqrln! rh. d..t of c{t
h..ttn8 eEd th.t rhr. tndrc.tlon occut!.rt lds
b.lofu rh. a!b6 EEdtit. - orvAd d.atci.ncy
r.tro b.c@ .DDroplt c.. t. .1.o Doht.d our
th.t th. o...uE.mr of hy.tfts6, .rhytd.
s.l D!opy16. cold ba u..d to !ndi..t. rh.
1ltotty of I flr..

sfth rtr1. lllotutr@ tn. uob1l. L.bot.-
iort r.. bdtfi.d b th. hop. o! lcrttdhg tne
aqt c.p..1ly ot b.ta8 .bl. ro e.1rr. botn
aL..l .r!.qr. dd d!. .te.ph.E., $.
..t!6 dtotlde od oryad d.Iy..r. r.r.

, ataal.t.d ro t. v.r..rtle doush to hddl.

a,P. ttlcf,arl*uood ed c.c. tu1.

ln1. o.c&rlr.r.it rb. !r.!.!.ti6 of llr.tf.!c.
cuF.. ild d.r.nr4do of ti. d.r.ct100 1rdt.

?h. r&8. of th. tor.l hrdloqrbo
4.tyr.! e& tucr6..ed drn rhe tdr.lt tlm
of .! .tFr.!pl. .011tt.! .y.rd, &it . orr
30 .hr@roa pn ,r c@1..1@.d .!d tet.tt..l
to d.bl. nyd!o8.n 6.t orh.! bydroqlbd. ro
!. d.t.dt!.d tl ..qulr.d.

Thr &dMc.rtou ed atdttld. v.i.
.ucc...f!lly t4t.d .r !i. tldcolb. l.bor.toly
qd.i .leI.t.d .ond1tt6.r Ed ao.! .arl.,
r.r. d.ly..d .r . o@!.t of co11L!1.!.

IAENDAR' NOn1A COIIIIRY rIR!

Th. ftre .t tn. Ab.rdr!. rorrh cout.ry
tn Iddh.! 1975 ro rh. ftlfr t..t oFpolrulrry
to u.. th. riobtl. Lrlor.toly snd.t 6.ra.rc,

A decl.ion r- ord. to .o1 th. .nttr.

Plt .hortly rf!.r th. t.bo toft .!tlv.d .ndr
.hhou8h tn. L.hor.toly rGin.d !h.t€ for
th!.. d.y.r no u!.fot t..utr. *.r. obt.tr.d

Tlr. .r.tca.. hr hqv.r, ol lrantftc.r!
.dric.lldd v.lui ir r.. !4l1..d rh.r
6G@trtc pr.!u!. h.d . 8!..r rlfludce otr

ar. ..&tttna rhrdsb plp.. rnro ...led .t.r.
qd .&p1.. could only b. obt.rmd r.lr.n th.
D.!o.ter r.. f.utnBi tt r.! dr..@.red th.E
lda .&pltra lir.. &d trd-Deh..bt. .&pttn!
D.A. '.r. e..ddal ro l.c!o.. !.4I!r!
ver&ttllryi . pou.r adeE.lor y.. n.c.r..$
ln .$. pd.! v.. lucc...tbl. o! u!6v.11.h1.;
realt .he.!. $d l.p. !.cord.ri u6utd f.cilr_
t.t. !.&1t ralina, ed & .t.ctrdlc c.l.ut.3o!
cil .xDlortblllty or c@.rit it1.8!e (c&.rd,

1928-9) ye!. r.qot!.d to ruUy !..e..!h€ u1-

a tr.tle! Dunt.i !oe! 86.!.ro! v!.
duly c@t..tded d.t roulr t.ttna lad r..!rt
1!r.!p!€t.rld flcll1tter Er. lErloduc.d.
rolldtn8 tn. erlr.utrve t€ltrls ot av6L1.61e
polyrer lletlca, . 1.rse n'd!€! ot !!ra!

i

drlt.... th. c.!bo. @o:lde d.ly.e!

a r.Joi 9rob16, rlfir 1t. l.ct ol ..o.-

r.t-Il{.rltt .rd, o! 1t. D.t .drl-

.l|rlltc|!t lnl.lf .rd.e f!@

ItlD. .!d r.t.! v.pour.

|llrt|n. ar.noh,lenhlon!. Exploion. rnd Fh..In Co.l Min$ Sympo.tum. M., igOl
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(poryvhtl,ldde chlortde) s.! se!'Pl. basB

r.r. putch!.€d, rtth l0O utrer of nrC tubtnr.

ABERDA.RE IIORTIT COLLIERY RECO\]IBY

In Ju€ 1976 th. uobtt€ l,.boratory

...l.t.d 1n the recov.ry ol AberatlE Xord

Colltelt. thl. r..d.!y ldoIv.d i€lLtng of!

th€ ftre .rq by .lnllnA bo!. hol.! lrd tha

.!rf.c.r to lnt.!..ct chold ro.dr.y.i dly

fly a.h r.. ti.tr p@p.d tn ro .!f.ct th.

3e.1.. th. r..t ol th. oI.. r.! ris vdrtllt€d

md .ntry s.r ud. ln tr..h .1r.

Hol.s for a.. ..etltng rere .tflUed lnto

th. ltre .1d. of r*o of th. .q1. .nd . thtld

n.tr lhe .!ppo..d .tc. ot th. 1nltt.l hr.t1n8.

Conttnoour 8tr oonltortna r.. n.c....ry .t

!he.. thr.. potnt. to a.!r. rh.t th. ..!1.

! . r .  I r t . c t .nd  leak- f r .e  du . lna  v .n t l l r t ton .

Ar.crrllan Co6l tndu.try R..e.!ch

Ldbor ! to r leE L td . ,  (A .c . I .R . l . )  v . r .  comi . . -

tored .o plovl.le thl. !.rvlc. u.ttrg tlx.d

8.. 6na1y6€r. ttrshued ln rh. Ah.rd!!.

centlll l,L.h.ry l.bot.toty. Th.t! 1nt.n!t6

trat.. op.r.r.d Fnp ro f111

rubbe! b!.dd.rr for tn.ly.t. .nd r.por! rh.

r€rult. to rh. dn. offlc. by relepbore. the

Departnentt. role r.. to u.. th. l{obll.

Laboratory to conftlE the e.Iyr.! of tlportart

3atrple6 &d .c! r.ctltty 1n cd6

of tn.tru.nt Mlfun.ttd,

Durtn8 the .icrci.. s.ver.r bp.rt.nr

.dv.nta8.r of . Dob11. !y.te der . fir.d

aytt.! of saly.et. ue!€ cl€.r1y d@Mti6t.d,

parttculrlly ti. c.p6clty ol tn.talttnS ti.

Laboratory tt a rdote atte, u.lnt rhc p@t

a€nerator, .nd then .eplhg dlr€ctly tnto

the e.ly.e!.. thla r.. e&rpltft.d on the

6e.ord day of cotrtlnuou. Dmltoltna ,hen ti.

ory8.n contedt of th€ gs frd bo!.ho1e 8,

the polnt cto6e to the 3ulto€ed o!191M1

h€r!tu8, b.as to tnc!e!.e rapldly. Thla

tndlcat.d eltiet a 1.al i! rhe 6dpt1trg 1tne.

or Sate valve .t th. top of the bolehole o!

a break ln one of tn. ud.rtrounrl .rL. rh.n

the Nohtle L.borrrofy v.. 1n.t.u.a .! th.

bolehole ttrelf, .nd .epl. t.. r.. .6t1nuolrry
punp..t thlolah th. d.ly!.r., th. orya.n !1tur.

!..urn€d to rhe €xpected Iev.1i thl. conltl!.d

! lelk 1n !b. 8.te vtlv.i th. op.lattd ot !n.

otne f.n had lorered the pr.r.ur. itr !h. rin

lnd c$.ad out61d. .1! ro be dt.h lnlo tI|.

bolehol., .!6tu.l1y !.achtn3 th. di ot th.

At oth.! rlrpllng .1t.. e ldcr...tnl

dt.cr6p.nc, ra! obrerv.d berr..n rn. ort8.n

!..ulrr !.porred by l.c.l.R.L, .nd !ho& a!6

th. llo!11. L.bor.tory. Tt'lr ,a. tr.c.d to .

.holt.dlna 1tr the t@p u...1 by A,C.I.R.L. ,

.. tt .U*.d .tr to dt.r rh. tepl. trrtn

vt. th. pup rh.ft. ?he dl.pn!.8tr p@p ln tn.

Uobtl€ Llboratory u.. u..d ro ov.rc@ tht.

The .ntlr. .x€rcl.. p&ce.d.d vlrhout

6elloqr tnctdent .ndr .. pr.vtou.tt fouEd, ,6.

m.t .ducrttoMl, c6nf1tutna th.t th. Mobl1.

L.bo!.tory could p.raofr codl.t.ntly fo! Ida

p.ttod. of contltrlou. @nltortna. l@.v.!, th.

n...1 lor . rP.t. .&p1. puEp lnd 6 @!.

.en.ttlv., tnte!f.r.nc.-fr.. c.rbon emxlde

.naly..r v.. .vtd.!t.

APPIN COLLlEf,! COIIVEYOR BELT IIRE

A ftre v6a dlrcovered tn the belt d!1tt

al Apptn Collt€ly rc .bout 2 6! on th. 7th

Nd@ber, 1975 .nd, .. tlrt of rh.lr n4

.oet8.trcy proc.dur., tbe Southelr Mtn.. re.cu.

sta.tm requ..ted rhll Lh. Moblle c.r Labor6-

tort be @d. avrll.ble tor sa€ an6ly6s at th.

The Uobtle Laboratory r@tned on 6tte

for ftfty-eiahr houla, coitlnuously Mliortlg

the attudrhere at the top of th. b.lt dtift

fot fr!€ ptoducts. soptlna ra6 @de €a.t€r

hy the rewersed v€nttf.tim; norully th.

belr dltft at Apptn Coltlery t. an tn!.k€,

horeve! the h.at of tte flre cau6ed th€ atr

Th. Aus, l.M,M, lllrw.rE Bt.nch, bnnion., E&los lom a.d Firs in Co.l Min6s SympGium, Mlv 1981



A.l. l|clall+toorl .dl C.C. ll:!t.. IH

!o tr.!. !n th. toD o! th. .ltltt .ad!.t

rt !.nt11.r16. t!t.r!tt@t D.t .4lo

I.r. obtrlr.d lrd th. d!l!l bottd bt t..s

t.i.d.l, .d elly!.rl d th.tr rclm co th.

tt. !..1 r.16 oa lDdl.t tr e LP1t,

ln Fovldtla tnto$tid b rb.. !ocu.

s!ld. ra orh.r d.cL1@ rr.r. a lo

rh.rh.! | lln t. urd.! cdttol o! oth.ttt.,

,! il@otr.t.i by & ,!.tddt cn t

6cc!!!.d d tn. 0$ !drb.!. E.lldtn! th.

Itr. !o b. ot' r..co. t.@ lud ot.r.ll tL.

d!1!i lrd th. tot &d ch. botta tlth th.

1ncot16 ol culttla b.cr th. trta! q6.!6

too $.t tilLd th. d!l!t, .!d cit4li.htDl

&y !@lntra tDul..rt!3 rt.!l.!. n!.

dLr..!. ln t!. lbbll. Irbontory .!tl.l.dt

tldtc.tai . .t..dt d.. t! th. .6c6tr.tld

1N.1. ot cr!!d @ortd., c.lbon atdtd. ed

Dth6., rllh . co!r..!ddln8 !.lt t! oryafr

1n th. .t&.th.!. l..ut!a lro th. &ltt. or

tt. .tnrath o! th... a.4lt. th. r..o.

a.o r.r. t-aLt.1y tdtldrM &il by th.

tl- ih. lst t.& rd.! o.ta.d, DL to

vt.abt. ln rh. ddft rtD.$.r..

tn. !ol. rl.r.d by tb. lioDtl. c..

!.bor.to!r .t rhi. ls.td6t v! dt!!.lltlc.lv

&bd1.d8d bt tb. D.prtt-t .!rl lt t t th.!

d.cld.d to cnpl.t.ly !D-d.t. tb. tto.nc

.t.to &d durllcrt. lh. l.cttltt { s11. rtt.

slla @!!. d!.r @ 1.hor.to!Y i@ld .II!t.

l. on .tualr b !h. ddt o! &t!6

tll. D.9.!t.6t crir.td.a tn ..co!d

ItoD.I. L.bor.tort 1! 19tt .!d t!1. .r.ta ,o

ila.tsr.d to !. .t41. to o!G.t. .!tl crt.61. ol

.ql1r.trg toch alq.I .rtr ut &il rta!

.t o.p!.rlc .@lo.

1.b1. 1 a.!.ab th. 3u .o4cta.t1d r&t .

ol th. &.lr.c., rhlcb s". ttl.ll.rl ln .

royo!. at-&. lr|!� d@r va, t . v.licl.,

!.cu. o! tt. -bilttt, rI .8.tu Er.!.!!.d

to th. 1.!a.r c...v& ttP..

tt. lortD. Ata-2a d.rbd sqld. .!.ly..r

!,. rot .fa.ct.al tt Dtl.s .!d 6!.1! .

..co!a d.t.cto! to .llrlrt. s!b6 dtqtd.

rql r.t.r v.Do! t!t.tl.to4, ll! ulF.r.

f,r. lln.t dln botn u{!ld crt.!.! od

r.@!d.r stD{t tndt .tld.,

!h. .@1., rro &d 4li!!.t1@ !!

lld to tn. Mly..t. $r. .tchtd!..d

thsoslh lr.ctllon !{sl'dtol. .nd tld et.!t

vtth .o16otd v.lv..' .!d tt. l.ctuty lo

..41. .tth.r thtdlh tdlna d frd . 8r

.41. b.8 rd t!cbd.d.
' 

^' otflt1. dcrotroc...o! .dtr.11.d 4..

cttdtoS!.Db, rtth botl tn.flt .da(ttvtty

uiM4 1@I.rttd d.l..toa., ,.. h.t.Url

lor ltydtoad il.Qnrrtio! .!d ! . b.cl qP

u51t tor tn. o!h.! uly..r. ln co. ol

q1!6.tid or ov.r t&a..

A r.cordlna b.r@trlc t!...!!. tlodqc.r

r! inctld.d to d.!1. lh. coa!.ct tdttlnt ol

8u.. b.htld ..r1. lo b. .cha.v.d.

to Dadtd. . r.pLl d...tont of tt.

ca6

c0
co
qt
cor
0.

lt{tl8!a

o4250

r!40 4a

-!4r!!-l:
axlllollc t ltlxcl'lt

lxlRllB)

IXTIAiAD

IdnfiaD

DtrrxaD
PIXITIACI'RTIC

calatlw EscEf,r

!9!@!r!!!!-g!c!c
(rd..t ud h18h..t)

20  9 . t . ! .  /5OO D, t , ! .
2O0O p.p.t.l 2l

2t I 202

l0l I 2ol

101 / loor

Iop.t.r. / 10 00O p,p.!,

|,tr.i|, lllfi.m 8r|ncn, Enhton , Etpro.l6. .nd FlE. l. Co.l Mlm Svnpojm, M.v l90l
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.Illo.$illty potdtlrl of r rlle atmtph.r.,

. hud-b.ld c.lcuLtor rc proSt@d, t.!!lt-

tln8 carb6! @mxtde - o:.'as a.flclclcy !.tt6.

to b. il.teEln.d &d C{.!d d14r.@ (Hugh..

.!d nlybol.t, 1960) .trd th. lr.S. Blrau ot

ltt!.. .iplortbl11ty t!1&81. (z$.t.L!. .t..r.,

1959)to b. 1nt.rpRt.d.

Th. .fl.ct of !.!ellng s.t.s throuSn long

t.n8rh. ol pr..rtc tqbtra s.! .tudted, ttth

p..rtcul.r !.f.!.tu. to r6.pdt. tre,

ch!@to8llphlc .ffe.tr ftd r.t., pr...qt.

drop .nd .t.ttc .l.ctrlctty bu1ld u9. loltdtla

.r!.n.tv. t.!t1n8, thr.. l.n8th. rot.ulal

I t! of 3/8 'r o.d. Ntlon 11 tutlns' ,ltlr

ft.@ [r.!tor. 1,6 ..ch lun.tlon, ,.r. pur-

cb6!.d .nd h.t.li..d, !..dy fot u.., 1n th.

Pov.r a.n.r.to! t!!11.r.

Pt.1d trt.l. lndlc.!.d tb.t corpl.t.

.ccur.t. $t1t!4 .ou1tl b. obt.ln.d ttth1n

thlrry rlnut.. ftd the tto. pd.r s.r

av.i16bl. !o th. .y!t6, .nd rh.r..tt.r b.8

..ot1e. could b. .n!lyr.d .nd lh. !..ult.

p!oc....d vtthtn !tv. !1Nt.t of !ubo1..ton

Adly.i. ttoe thloo8h th. I b of tubh8 r..

lppro*l@t.ly thllty dut.r. rttt! c.!bo!

dlortde .ult.!1q r llt3ht chroutoar.phlc

IIEST I,IAIISEND NO. 2 COIIIERY

D(PLOSION AD INE

A! .bout 5 d on 8th JtDutry, 1979, .

na.slv. .rtloslon d.v..ttt.d th. und.rSEound

uor t tngsr f  th .  l , Ie r t  9611. .nd  No.  2  co l l l . rv ,

and c.!.ed d@8. to !o@ .u!r!.e l$tatlttlor

tnchdln! the hou.1n8 of the Mln f.n. The

d.r @btl. 1!bor!tory, ttth the Pde!

8eDcrator, tr.v.1ted to th. ilne for 1t!

ftrst ule ln . Dtue tnctd.lt. rt tt. Iocattd .t

rh. upc..t sh.!t .nd prepar.il fot operattoD

rhlle t@po!.ry !6P.1r. rer€ Ed€ to allo,

tn. f.n to oPe!.t€. Tvo .dpIlng lln.a tere

se.l,.d tnto th€ utca.t 6h!ft, .!il @nttoth8

cortlnu€d r. th. fs ta6 pul lnto operatlo!

A.c.I.R.t. h.d alfady h.3!n aMly3tna

b.a seples !6tna €qulp!.nl tblch rh.y lt d ln-

lttll.il in th. Dln. offl.o. udllorllt8 Pae

ce.ded ilurha de n18nl, eb . r..c!. t.&

dt.!.d d. dne to .!t6r. dua..

At e!o!t 9 s, r ltght h.t. b..u vl.tu.

!t th. l.! d!5€e, dd th. cfbon rcnotld.

!e.dlns! tncG..!d .!dd.nly. Llthtn ddta

da.e b16.t @te ur t..utdg ftor lh. .h.lt'

qulcklt bloctln! tn. nylo! 6&P11na lino .&l

dllaytDg th. .rr1v61 oJ rlte re to rtu .ulta.r.'

th. lncre.llns h..t 16 th. uPc..t .n!lt e1t.d

th. .&p1. ltn.r 6nd ..!l.d thm, plddtlna

furthe! s6. .n.Iy.1.. ly .hoqt ltddty' .ll

dtrl.. to th. rtD. h.d bed !..1.d.

s.v.r.t d1ff1.ultl.. r.!e not.d durlng

tht. oee!.tton, tn. .&p1tna Pup. tn th. rbb11.

L.boi.tory t.nddto overh.6t tn rhe v.rv ht8h

.!bt.nt !dt!!.t!!..r.nd .p.c1tl crt. r.!

r.q!1r6d to L..P thd fr@ .hulttnS dohi th.

.&rte dlytng .y!t@ u& fdnd not to oP.!.t.

r.11 usd.! vrcuuE; .n.1y.1. lot hvdroS.d

r.. not po..1bl., r! lh. a.. .hr@to8!.ph 1n

th. @btle 16bor.!o!v htd tro! b.en tuU,

c@t..lon.d. I,ona .dPIe Iltr.. h th. !tc.!t

!h.ft r.re o..d b.c.u.e th. l.n t!. no! oP.!.t-

1o8; hdd.! .f!€! !h. fd rldt.d .hort 11n..

frd n.ar the top of tha upcalt .b.tt cosld

hav. a1v.n falt.t !..!ltr, .nd Bteltlv t.duc.d

th. lrobld of the ob.trn.tton of 3s01. lln..

by du.t ( $d 1!t.r 6@1.). A l!ra. c.p..ltl

ftlt€! cxt.lnal to th. .haft vould h!v. t.k n

car. of durt ld th€ .ep1. ltne., .nd could

be replaced lf 1! b.c!@ h.rvlly Ioad.d.

th. m6t tnpoltft le.3on ftoo thts

lnctdetrt ra. .he realltatlon that 6 ch.rt

r.c6!der 1. tlr betre! th t leter for !h.

d6t.ctlon of tr€n& tn aar cdpo.rtbn, .v.n

thousn the !eco.d.! 1. le* p!.cl... sdll

trdrds .!e hldd.n by t!. cotrttDu.l fLuctu.31on.

in gas c@podltlon ,her obderved on . dt8ll.l

or pdel 6.ter, but c.n b. .ea cI..rlv on

Tho Aur, l,M,M. llltw.t. SEnch.lsnhioE, Explosion..nd FirG h Co.l Min$ Svnpcium, M.Y 1981



lolldha tht! t .1dd!, th. ae chtoEt-

oar.pb ee Dt. thorqahlv c.o1..16.dr th.

..!ptlng po9. cr. !.-o!16t.d to prdld.

b.lter cooUq, th. drytna .v.!6 tr. rdt!.d'

sd na flttlns, .rd tflt.r! obt.h€tl tor th.

...Dun! 11n@. !d .eP1. r.rult dt .tr

rar. d..tg.d, .tlDlttttla th. r.cotdha

ot ralult. .!d th. s.d@nt ol dtto.tliUtv

BUITISOD COIIIEII IIR!

on th. 14th Js!.rY' 1979 . ftE..t

rlFood coUl.tv nec.4tt.t.d th. .{11n8

of tn. .!tlr. !rd.ra!o$d rctlt!8..

lne xoh1l. c.t !.bofutotv to .li.lrtclrd

to llre col1iery 6d cntlNou. a.. rn.1v.1! 6r

tb. rt@.ph.r. tu th. f.n d.... r! r''t'tmd

ft. r..ult. !!@ th1. .rcrcl.. .a!ln

lbdd !h.t .6hatu1 !.tult. t.r. obt.b'rl

orly rn.n th. b.i@t!tc t!..$r. c..!.r....

li.ll8dnt eil t..ru. t.t.ddl .t th. tts

,.r. r....u!.d tu tn. bd1..18. th.t tn.

.!@.ph.r. tr.ut{ ftd th. td d.... dut!!

ed .lt.r !n. t..lLoa oP.r.tton ,.. not

c.t.bI. ot fotutn! e .4lo.lv. otxtur. rhd

!t Rl,lOOD COlI,lERf &ECo\tlRY

on !h. 2oth !.brurr, l9t9' tb€ xobll.

lrhor.ioly rt. .galn ud. ev.!I.bl. to th.

!.n.s.t ot tn. &Eoorl Co111.!t to @tllo!

r.... Ird . bor.nok 6.t h.d t..n .st 1!to

th. .!.! ot !h. .sDDd.d hltt.l h.rtha'

lne dln Purlo.€ ol tb. .:.rcr.' u

!o ob..de tlr po.!tbl. tlgr.rlon ot a' r

1n th. tlr. dG. ov.t . hd Fllod or tt-

Dsltli th. l1r.! hou! of t.lt1!a th. u1D

,M! tre.fotut for the Labot.loryt!

.r.Iy..r. f.lledi tortu.telv p@cr vs

.alll ry.11.b1. to th. ,epltu8 p'rtD .nd

t.. obrdtoa!.Ph, Ih. chr@tolr.ln td

lo! .stoutlc .oDltna atrd ery.1.

*tLc! th. .ld 6f othe! drY.er!'

a.!. rbct6r1.-9ood .nit c.c. E11it

Drdtd.d ndl-hdr1t odv.e. for hvdrold'

@th!tr., or(rad, cubd -!dld..td cebd

dldlil. ror tt. dullttoo of th. d.rcl.€.

Th. v.h. of th. Pd.r s@!.tot' ed o!

tlF ar. .lr!tutoa!4h .! . b.ct ot d1t.er' r..

eply il@D.tr.t.d aoltrs tl|1. u.tclr€.

l{E'T TIIISEXD ru@VXfY

tn. i!ttl.1 r.cd.ry srL .t r..t s.ll..od

X6. 2 6t.nd.d 4!! !d.!.r D!tn. .nil twolv'd

..ve!!1 v1.1t. bt tb. ltobu. l.lorrtort. ft.

.t o.!h.r. tt tlt. ...1..t !t!. cont.ltr il .bot

9Ol sth.n. lEd,.. h.vo l th. 3.!3. of tb'

d!ho. d.ly..t bqt cdlil !e d.lt..d d th.

&Gv6tt1.t1@ ot th. dn. e.! .f,.ct'd otr

25th J6. 1979. th. t|bll. !.boratorv enttot.d

contltruou.lv fo! .lD.t flv. d.v.' b.tn8 pd'r'd

for th. flr.t tr.nty_on. noqt! bv th. p@'r

t.!.r.!o!. Th. .qulP@nt p.rlotu.l lNltl...rv'

sd lho !.cd.!y t!oc!.d.tl Fothlv, 'tlh 8r!

&.1y... b.ttr3 t.l.phdcd Egid.rrv lo th'

llPrN coMERY UXIU)SrOI{

lorldina N GPto.lon .l apDln collt.!,

d th. 24tn Jrlt 1979' th. soutiem xrn .

R..c!. st.ttd t.t!..t.d !lt. ..nt... o! ch'

tou1. 0.. r$o!.totv to ...1.! tn a.' tr!1vte!

dlrLs tn. !..cu. o!.r.ti6 &a toDot.rv

v.nttt.ttd rotot.tlon.

Th. !o1. of th. tiolll. L.bor.tolv rd to

@trltor tha !.!!m 8t.. tr.ctrg tr@ th. u1n

t& d....r to .qppl.@r th. r@ult. b'1n8

obtrt!.d fto !h!.€ und.4round Dolnt. bv tn'

col11.ryr. cola rub. &rdl. Syrta.

r\ltt@rh tb. s.... d.1v..il at th' t'!uh

.h!t! se!. @r. illht. tha tho.. obt.l!.d bv

the t!!. b$d1. .Y.td, chd8..

s!. dat.ct.d hv th. {ob1la !.bo!.toty td

forty dnut.s !.fo!. ti.t t !. !.ported bv th'

coui.ryi. ;slv..r.. Tnt ,e becu' ol tn'

lolg ..oDl. tr.slt t1@ tr th. tube!' Th'

!o!tl€ L.bolstoty r1.o orfat.d . vLl.! r&8' of

.ltsftr.l.il.M. lll.{tr.8mch, renftio! E:plo.i6..nd Frr" i' Co'l MiB Ssn!"luh Mtvlsal



A.P. na.renzl€-wood ed c.c. n11& t r7

mtly.ed $e card be o!t61ned flon the

colllely syst@, ed baa saEples tltd rt

.p.clflc undelaroud locatton. could b. analyed

ed t@.dl.tely a$esaed.

LAIlII0N COLLIaIY TIRE

Ana1t61r ol r.tuh 61r t!@ exten.lv€

dd ltraely ltrlccea.tble dtrconttlu.drorklnSd

rt L&bto. colllery tndlcatcd the p!ob.b1e

exl.tence or a ..1t-hut1n8. lhe riobtl.

Lrborttoty sad .!@onBd d 7th Dccdb.! 1979

&d provlded conttruoud 6naty.t. for .lxty_

6€ven houls, du!1na ehtch ttm th. probld

vas lnve6tlBated .nd lhe ,!e. {& .€al€d. Ttle

acaual rtt€ of th. heattnB ,ts not f@nd. No

6tgnlflcana plobldr tere encourt..ed tn th€

op€&tion of the oblle llboratoty. one uoroal

f€dtur. of thte norttortng peltod ,46 ti.

onatrend€d oper.ctotr of lhe nobtle Llborator/

overntahl. The rdaly6.rrr ch.rt r.cotd.!.

and autonatlc chr@.toaraDh provld.d . pehan-

.nt r€cotd of aar concentttttons tv.11!h1.

for evalultlon .he nex! rcnln8.

RDCf,Nl IIIPROVE!{INTS

Slnc€ !h€ lrr! hctd..t lnvolvlra th.

Itoblte Ca. Laboratory, 6 rubet ot inprove.rt.

lnto celtrin perlorulce t.p..tr h6v. b..n

effecred. Theae 1nclude:

(r) Th€ cobpre.e updattnA of the orlBinal

tiobll. cas L^boralory to 6 !y.rd equlvalent

ro Unlt 2, tncluaina ag.ln lhe trt rfe! of

.qutprenr !.d tn.rruD€rt. co a Toyot! Bt-Ace

(2) cobpflatton of de.atled opetattna

ln.trucllons for each Uoblle LiborAtory

rncludha d€ta1]a of re6tr1t tot.tttetttlon,

d chect Ust of €qulpDert md .pares lequtled

fon particula" aerAetrcy, ed tel.phone

nuo!e!6 of !o!r1e taborlrory oP€rator6,

.pproprtate colllery sd Dlnes reBcre p€r-

rouel and otnes hdpectota.

(l) fte rtutauatto! of a ftxed c@ntcatlon

.y.!d ln €ach uobll. Laboiarory coDpatlble

rtth tne frequ€dc1e€ u6ed by .II or the

.tate'6 four D&ca ...cs. .t.ttona. tott.bl.

u!1ts 1111 lld c@n1..!lon b.tr..! th.

laboratoly otelrtor &d d.ct.lon ul|r. .t

(4) Th€ c@prete .uto@tto! ot th. tlcroPro-

ce..or cdtrolled, l!..Iln€, S.ri.. 1030 a..

chr@to8!!ph, rtth !11 8e uly... b.hl

lelated ro ttD@pherlc oxyaen .. tn. orly

(5) lhe de.1str dd tlpl@.ntttlon o!. !d

conc€pt 1n the exploslblllt, 4566!!t.nt ot lln

!re!ph.rer, to !e!1ac. th. .rl.ttna cd!!d

d16a!o and tb€ U.s. !ur..u of uln.. rri.nat...

Th1. rtll gr.atly a651rt In the t.pld d.r.nln-

ltlon of the dploatblllty potetrtltl of tn

.tDorph€re &d enable a conttnuoq. tlend !o b.

foll@.d 6n one draSld (nrtcott, l98l).

lIIruR! ]}I�TOVEI{ENTS

?h€ op.rltlon of a Uobtle Caa Llbot6torv

tt . oine tnctdert uy b€ dlvlded trto ftve

.!p€ct.: plelhin.ry tnfo@tfon, .&pltla,

an.ly.llr re6!1t output, .nd c@unicatton

Pre1i!In.!y tnforutlon tlll r.q!1re

c@pt1.tton of d€talled @p. 3lvh8 tbe pr.ctae

l6..l1on of every coll1ery h tr'e 6ttte, tne

.1!1na of .v.t1able aa...rpllna polntr'

pder  co .ne . t lon .  dnd th . l r  Lvpe,  a td  de ta t l

of the norul carbon mnottd€ and ethan'

l r  e .ch  co l l l . rY ' .  re tu rn  a r r '

I! an.ly.ts, a.d tn lie-co@nrcatlon

of !e.ults' the ebtl€ 16borltott 1€ con'tder€d

to be llmrt fully d€veloted tn lts Dleserr

SoDe cnanges dv b€ htroduceihv the $e

6f corput€r control of lhe aMlvrefs. This

rould rlld adv.n.e6 in the ploce.8ha and

recordlng of results' rlth autoDrlc !1!!G

tf pres.t ltDlts are exceeded o! lf p'rtlculr!

tr€nds ale d€re.t€d{e.9. tNrer.lna c'lbon

Mnoxlde), Thrs sould tiplow€ .he abtlttv

of the @btle laboratorv .o op€rat€ trGttended;

ndeve. th€ beneflls of 6!ch ch.nge' Dust be

ThoAus. LM.M. lllaw.(. Branch, lsnitions, Expleion.andfn.s in Codl Mi.es Synp6ium, Mty 1gal



A.P. X!.ldrl*Yood ldl C.G. 811t. $-a

LL!..ri .adn.r tn. e.r..ttUtt, .t pttclry

and !.lt.btlttt of . qn!.lly op.tat.d

.y.ro.

aoplln8 !4tr tt. 8r.at.. iltfllcutty

tn !n. u.. o! !h. liobtl. Glr lt6o!.toryi

n..c!. p.ro6.l., hdtla c@ to .l.pdil d sd
.tu1y.1. fo! ch.l! ..t.tt, .r. |w .qslp!.il to

r.lay !!8 .&pl.r o! a.. to tn. .!rl.c. tor

Nly.l.. It 1. po..tbl! th.t .11 co1u.rt..

rtU b. r.qu..!.il to tdt.ll d th. up...t

.h.lt . lltttnt !o b. ddl8tr.d .nd .!Dpl,l.il

by !h. D.Futqtrt, to p.olt lr.d!.t.

.&!llla of th. r.tuh.tr.

]|t d!.. vlrtch tn . tub. b!!dl. .y.!6,

.s1t.b1. cm.cttd pobt. a th. ..q1. lq!..

hsld p.n!t rlr. -!tl. l.lor.tory to .u!1.

f.o! lodtvld!.l loc.ttor. tn th. oln., l. tt.

Mobll. Lbor.ror, h.. Br..t.t c.p.btltty, loth

ln t.ru ol $. n@!.r of 8r... fo! ,htch !t

c.n &!ty.. .!d th. colc.ntr.lton rdt.. 1t

c.n cov.rr tt coql.l b. u..d to 1!cr..t. th.

v.t!.ttltty ot rln. enttoilnt .y.t6..

!44:9ggSgg!aE
Th. uob11. C! lrbor.tory 1. {tl. .v.11.bL

l!!. of ch.!a. fo! @!8acy !.., on th. r.qN.t

of .n ln.tclor ol coUt.rt... In pr.ctlc., .

ctll fo! ...t.t.trc. ay b. r.t.y.rl tlrmdr

. t..cu. .ttrtont th. South.h Xtn.. t ..!.

6..tlon tu. lnloturton rhtn .ltd. 1t to

@!tt.t .n oP.r.tor .t .!y t1s.

[ter. q.. of th. slt i. r.qulr.d tor .

tl&n.d ot.r.lton - .uch .. . rlm r.cN.ry -

. .h.ra. tu ud€ fo! th. tlD ol tb. De!.dn.t

-!s$ry
lr Ir re r.U !.co!!1..d th.t th. tut.r-

Iralrlton of th. !t.t. of r dtr f1!. e.n b€

t a. .ul.r lhroud th. r..!It. or leedI.t.

||. .!rtyrt.. tn& htdpEt.ttd pFvlde.

. reBcu..rd r.cd.iy orer.tld !.for. d

erplo.lon d.v.to9., rfi.th.rd. flr. lllhth8

t..hn1qu.r .r. aff..ttvr, Itr.th.! th. ft!. 1.

6il.r cdtrol, &d tr .Uoltla th. ..a.ty ol

th. rcrldd durt4 dd .ft.r .411ns op.!.ta@.

Th. {obtl. cr L!o..!orr*!th 1t. .b111!t

to prdld. !.Dld, t..qod! dal !.11.b1.

eIy.o &d lnt.ipr.tltld o! ae !.!p16 h..

.ff..ttv.ry d@t!.r.it tt. v.lu. to th.

co.! olnln8 lnilo.lr, <lqr1n8 r.c.nt or86cy

op.r.tton.. Th. utn pro!1@ t. th..ff.cttv.

.&pltna of a.r.. lnt.E8rcunil. C.ntlosou.

mrttortna fi .1e.y. pr.f.!.bt. to b.8 ..q1tn&

rltnoo8h tn& t. n.! .Ir.y. po..tbl.. tr.nd. crtr

t b.. d1...h.d f!@ c6tl,nuoo. Fnltortna

u.tn8 . r..ord.r lt.c. r.lh.r th.ntn.t.nr.n@t

Th. l.bor.rort 1. ..6 .. coopl@6!.!y

to tub. bundl. rnil oth.r cotttqy 8.r entlorlna

.y.ta. lhrou8h t!. @blllty, lnd.p.ndac. .ul

8.. .n.1y.1ng v.r..tllltr, .tui .lrocl.l uin!.in

. P.tun.nt 9tr.. 1! .orl !1 n8'r futur..

f,!!!t!dc!s

..r6ti.l to &h.. ro.!6 p.Bos.l

Ch.d.rl.tn. l.l,C., lt.U, D.a. rnd nritl.f,.y, J.

1970. tlr. .rbi.nr t.A.!.tu!a oxtdrtlon ol

co.l ln !.l.tton to th. ..!1y d.t.ctlon of

.Dolt.tuoo notlng, Th. xtnin8 ln3im.r,

No.  12 t .

cd.rd, Il.!., 1928-9. B:Dlo.lbtltry of .tD!-

ph.!. b.hlnd .topptn8., Tr.n.. Inrt. of

xlltn8 En8h..r., t7, 94.

Don.g.nr f,.4.J., 1959. co..l rln tlrc.'

coUl.rt An8t@.!i4.

!11tcocr, c.9., 1981. A....Dnt o! th. €41o._

$111tt ol 8.. drtue. $d DnttottnS of

..qle ttr treRL, Ih. Illnt'. &.nch

autr.l.., h.t. |tt!. rot6tl,t Stqo.to

o. IadttoE, E4tolton. .nd f1e.,

cu8hes, A.J.! Raybold, [,1.' 1950. ft!€ raptil

det.6lnat1on of th. .:Q1o61bt1tty of Dln.

ftle 9.6e., fte r{ltrhg Engr., 3t-48.

a.ct.ion -Lt., rea6!d1!! the

.r co!th@c. o! r.rcue @ 1n

tLltr. l,|||.M, rlr.w.r. Br.nch, hnldoN. Crplo.ldr lnd Flr.! l. Cal MrB Syrnpo.lon, M.y l98l



l.t. trdriha d c.c' ElL r!-t

to.t lir, l.o.' atdl, l.'.. Ll.or, 1.1.,
ttt. D.t rtlrq ib 4L.$tltt ot

I

dr rE tL!. r !.t.1.1. Ldorrttor

c1rccl.t b. 'lot,

rbA.. LlX.ll-.r rC$; |!nr|.r a4lt ld-dtb hc-l Iar.HnL r|.Y lrt
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DISCTJSSI0!l

L. lOlERtSoX (Conr L.bo!ato!1e., N.tiodl Co.l C. EIIIS: Po..l61y li.i t! qf.tr tn co4.!tna

lorid, U,tr.)r Th. l.yout of Uatt 2... Dbil. tlc r..po@. tt@ of.Elt!.r. but ln !h. ttt-

!.nche. .re ery lNa. rd o.clpy. lot of,{h.! Dth.n. conc.trtttttodr .. .t.r.dr,elI .hod of

l.bor.toiy t. k!, t4E66ie .nd .e.ct.Uy

th .  .Ddt  6 f .qu lpunt  t !  t t .  the  op t tq l

|l.ll|zl!-rooD (d., sodth lr.le. D.PlrtDnt

r.l [..oorcc.): lt h.. . v.!t f&t r.F

u.rton rh.t .xtrt€d !t th. tlt !t ,e 9o..tbl.

!o leport hcr.alnS c.rbon Fmdtl€ .d

roqld .Dpe!! to b. v.lubl. .p.ce tn a Ery

llrlt.d.e.. 'It.E obvtoul, 1. . co8.nt

laGon foi cnoo.tna th. Irod6. .uly..r .tui

p.lhap8 th. r...on. for .noo.tn3 th. Aot$.

.o!ld be .t.t.d. ft. cole.rl.on ttstr b.ts.n

rh. !p..d .c ,htch th. Dttt. lrto!.tory c.n

rh. ddrtortn8 .y.t.!.r rhe de. In.t dy b.

unftt!; th. cor.r .y.!.r .r rh. ltD s.r m.

fllly coml.lton.d, .n.l lo. .ur. th.r. h.v. b.€tr

.oe qutre gtantftc.nt .h.nt . ud. to tt, md

It {.. c.o8ht dultn8 th. coEr..lontnS ,h.n !h.t

1nc!d.n! occ!!r.d. Bul thlt e.. .. !h.rtlqtton

Blv€ r..u1t. .nd lh. !p..d of I dn. .tr Drlt- .*1.t.d. ft. 6bt1. ltbot.tory v.. .bl. !o

or lna  sy . reo .pp€. r !  to  6 . . l l sh t l y  u f .1 r . tnc .  . . .1 ! t  !h .  Co4rny  by  Dbvtd lna . . r l t . r  tnd tc . t -

. r!h. could qul!. e..tlr h.v. b..n !.t.n tro!

!h. r.turtr lhrft .nd .outl.d tnlo !b. .rt.!tr8

cor.r .y.t.o lrd buld h.v. tlv.n lh. ..d

.nd.r. vtrh th. ..* d.l.y tl4.

C. ELLIS (Nd south Lr1.! D.p.!t!.nt of xin.r.:

R..ourc..): flh.n th. Gov.t@rt buy. .nythlna

of couB. l! l. dd. by t.!d.r. lt. .ort. ol

ttln8r .ouht tn .n.lr..!i Er. lrF6. lt.!.

.r. .lr.nttva conflBut.tloo o! th. llorlb.

.n 1y..r! on. rh.F it I. .otrl.ttr.d ttr on.

6tr ..d ttr. othe! vh.re th. orttcrl b.trch t.

..D.r.r. l!o! th. !.l.ctronl. dtt. lt r.. t.l!

rh.t th. .!.c. th.t vodd b€ oc.upt.d by th!

oDtlc.l t.nch var Nt t.rdbly tqort.nr .nd .o

rh.t confl$larton ..@.1 !u!t.bL, tlr. olh.r

lhtna .ou8lt r.s fr..do! frc! tn..rf.renc. .nd

th. f,odbr 6t thl.: .nd rh6. rh... t. !h.

och.r bu.iner. of Dn.y dtch cod. lnto t!,

|nd lr ...cd to b. tn. .pproprt.t. .dly..r ro

luy .t th. tle. It. p€lfolurce hrn't b..!

a l r . r ro t r t tng . t th . ! .

!. coLLEDcE ( Qo..tr.l.nd o.t.rr4nt of xtn..)t

ar th. J!.ttft..ttod. tor otns br8 ..41..,

p.ff.btltty ftsur.. for c.rt.ln 8.... t.r.

q@t..l. Hydlo8.n v$ mt lnchd.d; .r. tne

b.a. ..ttrfr.torr rtth htdroa.n?

P. t{.cilllZlE-UOOD: Hydroga. v.. tut tnclud..l

b.c.E. rh.t 86. r..n'r tnclud.d in th. D!!tl.-

ut.r pulltc.tto. r.f.!!.d to. T..r. s.!. don.

or hrdtoS.n .nd tt rr. found !.r.tr b.a. .l.tn

cr. v.ry Bood, .lthoslh .n, d!!ae!.nc. betr€.n

!., ..r.n . l redhr could Mt b. dt.tt4utrh.d.

tt.y eer. ..rt.tnly !.tt.r th.! th. rsbbe!

bl.dd.$ thlt !h. D.t.!tcn! e.. trylna lo a.l

!b. tndutit to r.pl.c..

D. roruNDS (Untver.try or Q!..al!d): flhlt

,.. th. au-up colt ol tn. l.t..t Er.ton of

th. Dbt!. laboratoryl s&oodly ttth r.4rd !o

tt. cb.rr fe.order, althou8h tn. v.16 o, ch.rt

r€co!d.r. 1. .c.ept.d peft.p. th€ t!.trd b.lna

gougbt wul.l h.ve been ptcl.d up by r -vhg

.Er.s. t}?C f1aur..

?. l|cxlMlE-ltooD: The .ort ot th. untt 2 .t

th.t ttr v.s rb6ur t47,lio0 pls th. w.hlcl..

r.ll - .octhtn3 1.!! th.n. qurter

sa rh.! v.. cootder.d v.ry

h.rum., ado.lar.d Fftr ir Cdl Mln a,n!a.th, n.y iill



l5- t1

Tt. flaqr. eoltd b. !@titna to,tril. 360,000

@ ro r.prle th.t ett. Th.! 947,000 dliln't

lnelud. quit.. fd of th.'rcc...or14,

trclud1ns th. .tn.l.!il 8l! cvltnir.rt' th. Pd.r

sen.i.tor rnd th. r.dto., .o th. s.l co.tsdd

b. 6!y $60-370'000. co.t. of cout.' !ft t.i

c. Ellls: on th. .Lt.ctton of tt. l.i .r

.wr.8ttra typ. of ft.tr8.Dnt suld c.rt.lnlv

b. !h. r.y !o d.t.ct ch.na.. tn tr. l .nd.Ud

.1.6 to b. tndtqt.d itt.n tr.nd. ,.r. d.tet.d.

ft. dltltcorty th& .rt... elth .ntthtna rtl.

thlt,.. erttotud brt.tly t6 th. P.P.! It

.oethtns dlfferent t. n...Ld t.!t trt thrcu8h

.  ! !n  -  1 t . .p$ .h . .L  t .  t .n t .d ,  o !  |  D .a

!eI. ts to be f.d throuth, tlr.t 1., to-thtna

th.t 1. dtff.r.nc - r'h.t.c! dnttollnt .r.t.r

r. !h.r€ th.! 1. d.rl.olttra th. o!!tu! li.. lo

b. oEtll.lden. sod of th. !.r..tllt!t lh.t

erl.t. .t th. ectrr 4y be lo.t. {!l1ll En-

ltorlna .orttnsuly tf .oEbodv lrint. r l.a

!eL. tt'r! th.y rlnt .n!1y!6n, rh.r. t. rD

fobl.r rn .drchtna 6ve! !n.l dotna th.t' Il

rh. .rrt.r t. !uto@..d lt uv becod ich -t.

coduc.t.d to do th.t ttnd ol th!q.

tn Ar r.M,M. llLF || l.|nd. hnhLti.. Eglo.lct.||d Al! h cc.l tllr|. !Fp.l'rn' lilq l tl|t


