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., JICntfII"troaewid •• 'abVAp)l
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••••••••

• ow • d.,..•• tala ..,.. tb. totmdat101U101 •• W)'tbt.Da_

Metata 10 to .ak. ~ othu t.ldqa "'hIil •••••••• at fIIulU-

• torhd tll,lUdup,.b .' •••••••1111.4 bod1Aa ot Jat p1e._a.

ant tb •..•••••••••••••• Ilu.U. of: epa",. rooar-t.. 1bII d••••••• ror
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ft. 'fOod•• plOQ&hb•• bUD _pIltO" by •••• plW&ba bulH by

'&I'U'o..- whoa. at •• l o)"l!nd•••• .v-ck tb. ,poriI' ot • ~r.ot

Ma'...... III'OOfth1~ 0_ novb. _ •••• lJ:l1yin .ua_e.

AU tllb pro.,.. •• baa b.ea•• po.albI. bee.".. the 1'_ •• pU\~

producUOD o£ _tal. b bto1f OYer 150 kpulan4 the t(ltd

~t.t'" itt _tala in _Pin •• , .tructur •• andbdltUnp h .bout;

4000 .UUAUI toll.~ '1'0da.~., t"hn1c1ll FOe••••• 1a ba••d oa•
•• t.al.. ProlluctlO11 or .tal. dll aw..p tp'01I'1q •••• b•• OM

•

•
or the _let. ~ ,. •• t'Y'tbaa b•• 1l ol,lnaua!Jdand bow .ucb r ••• J.n••

~ !•• -rr I.Rh,...~ and e1"QCI1.alqua.'Uon but untDrturu."al:y
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It 11..""'* 1M_,. b"'.••• t~••• Ai b ~t. l.ower vad. or •• ot

iron, UUII1fti_. aad _pte.Sua ill f\ltUNli bUt tohar•• Mad •••

no r•••. of __ r .n..llttDa tb•• apply 01'th. _tala Uk. iroD,

•

• •
•
•'Ol" .e- of the co__ 1, WId but •••••••••ot".llt. -'tCh •• 1.••••

oOPP_,&1I1C1,til. h.ture outlbOk ill Nt. .0 Fo-uinJ. IIII1thOUCb
••it t. -IT dU'1'ieuU te! tud out t1&\lIl"•• to •• tabU,q d.t'lnJ,."

CODllllalona. -
_ .,.. abllq __ ere .po.St.. t••t•••than n_ d;apo.:Lt.ar.

be1fqd:bc~rri and, of' ~onr••• t~u _ •••.•tlftntu.al -u. •••tJ,._.

Owlna to t•• 11.it.4 r.~~ •• ot .~ •••• t.l. attention ~
• ballD a:1...•.•n 11111111 aouna-i •• tow.l"da th. ralllo ••••117 01' 'lb ••• oCla4u7

~r_tton •. "tueh __ •••oonry or a::KUactiOD£rea IIqrap

_tal •• wo••••••••• pUlp •• 1t•••• tnp., ••.• t•• eto,

In oou" c=.ou...,~l'Y •
tA lar.& •.mmt of' iron, at •• l. aluminiu. atoe, are 41aGaJ"dri

_ell ".Q' dae to CottCa.iotl ••• oUol.ta. aod. broken _c.1ft ••••• it ••

_rn out "tenoU•• te.
•

Moat. ot the •• "'.,. ••.• ~Ucdo aJ:lCl,.•.brio",to•• 1Il.to d~tt' __ t

tltIa1'ulart101•• iliad1M".. 01' 'lb. _.t. abtandant,lJ'••• !labl.

uel u•• CUl_"1 •••••• tl'<ta diCit. 110•• t*lIP. baa ;r-t .,. ••• llAdill

•
t.o r.e-over til. _t.l, 1••d lIoaari.n& iIIu.p •••• s.port.a!lt •

•
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~ dot.carded .." ,rear., 1Ibicb C~ •• ••••••• •• .cGJacWli1tlaU):• •
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•

n ••• aeraJj 1•• 4 .~ ••• :ltI tnlNtift"Ple .1.0-.., bUt ••••t of tb.

tonna." will b. cOYerad by t~ tollQwtn& cl••• itic.ttcn •• ~

•

• • •
Moat _t.or CUll _ •• 'lui~4 d .•b batt.rall in wblcb.the'

.1_nt. tift .d.~~UU.IIDtt1.a1 1••d.•• th. axpau.iM OS
•

an;tiMonial 1•••• Ie,. oxide, la •.(i.aulpbat. WCl'odan, rabb_

or pla.tic ."per.tore ••4 110_ Crell did.

• •

•
J. Ilro•••• Il'r_ pl_t ••• wtd.ell_It ao1d.,. or wbU:. _t.a!.

.110J' :lD.uwtacturtna 0'1'•••• r.l _a, pcb _ Cound%".ld
•41. e••tera, b.bbl' ••till ua-ra at4.

•

la order t.o d.tu-..t.a. wtutthu • acr/IIP h worth If'orktq :if< :u •• oa-

••ar, to bow tbe natura crt tb •• crap -a bOW•• ok ot 'ttl•
•

tlIoat'ort1D.lto oaloul.te tho ea.t ot pnJdutttcm and to IlDo1t $he

ps'i(." of' the •• to.l 111Tear. to Ci~. 111•••• 11abtU.ty and

r-.ul«lr1ty of IIUpply01' .-crap t•.• _,., 1lDpot.t_t reotor,

•
01' the ~ .m-ap. 01 lead and Ulad_.lloy., 1Aa4••Ao1ti b.t.t •••.•.••

are _at abUJHlantl,. t0un4 t.n QW"coantrT. o.n.••• ,t.aw ••1'.
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Ii, that tMr. are oy.r .100.~_tor

TIro... _Mol •• .u.•• ard fJ~ 50,000 cond•• ad batt_i ••• ach par •
•

__ • Mr •••.•hie1•••••• lUa17 to bet WI.a aacl._re
•

,
ar&4_ra battR"i,u. aI"tI .~ to- 11. d.tac ••••••d •• eh " • .al", 'ttw

I1Ull1beI'of "hie! ••••• ed 1Iy 8AnI"1.d•• h At'''7 • .-hi-oil b o~ cour ••

•• conald.,.•.bl_ t't&lIra, •••• I'lot "~n lno.blltod Job tll! •.•• tblat ••

• • • •1-. .-cSdJ.t1Obto eM•••. 1M'._ qu.atl.ty ot kUeri •••••• a•• el in

l~,. •.tori••, boaplt.ta,t.l~ aQbaJ:l.r'- r•.U_y .qi ••a

•
Ofttt.. anr ••• each ~tt.1"J' e_hitla aJ'pro:u-hl)' 20 Ib ••~ lOt

l •• d and tbU •• ch ,..aJ" .•• _.t.. IIOJ"."Ulan '00 ~ o~ 1.(1.4.

he...,. ••, the•• bACtttt')' pl.t •• _. IfI)rt{lId f:or
•1ft v'"'Y -..11 pl-.nt. and by 'lia1ft&:"17 cruet.

• •

•
_thoda. <:_•• qtl*:ntlJ' tbe rHovU')" U "•..,. aaa1.1, ta al_.t .11

C••O. Gnly tb. tree 1... t. reoover.d.
•~ .t. of the ~ •.at ~.t1&.t1on~ boa b••n to tind lOut •. po••i-

bl •. _.n •• t IU'qllllu:iq 1•• ct, .it~ 'hd" OJ'.ott. ero. tb.

cOl:ld•••• d .tor ••• batteri... fhi. ha. e blpo.rtal'lt ltalU"iq OIl

our "0. induatl"T, ""._ • prhu'y prada.tiaD at l••d i. aut.

•
•• •

A. r.c_•• tbe recovery of 1•••. .tram ecrap bat'hr,. pl.ua, tM

pro"l •• , .t tt-. "irat ctance, _ovld aWear to be _t.pl. beoa,W1e

_. at th. I_I! •..•Alr".d7 praa.n' :Ln.the ~t.lU.O tmo.. Btlt

tb. _coval')' 01' ~ thAa 80 "-1:' «=_t DCtbe •••tal oontant ••.•

v~l:'yditl'iculi-.
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THE STORAGE BATTERY•
••

• •• •

The electric supply and storage batteries have been closely
••

• •
associated since the earliest day•• of direct_current power •

•

stations. Then very large storage batteries were an essential

part of the power plant, providing electrical power ••1,ich was

switched on to the system either to supplement or to take over
••

generator leads during periods of heavy and lig~t working •

Changes from d.c. to a.c. generation and the development of
•na~ional ~id system have altered the demands made on storage

batteri ••". Batteries or very large capacitie" are no longer

required but because of the complexities of' high voltage a.c •

generation •and distribution may more smaller batteries arc used

Cor a wide variety oC duties.

Improved standards oC living have •created a large
•increase •in

•
the demands Cor telephones and all kinds of motor cars and road

Vehicles _ none oC these Can work without a storage batteries •
•Other forms of trsnsport, by air, rail and •sea, rely on batteries

The replacement of steam locomotivesfor vital

by diesel

stand-by power.
•and diesel_electric

,
locomotives has increased the

demands on the battery, which must n&w supply very high electrical

power for starting large diesel engines, in addition to lighting
•

loads.
•

Extensive building projects for new towns, schools, hospitals,

large stores, place or entertainment etc. demand storage batteries
•for maintaing emergency services during pow1tt'failures •

•

'0'
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lndu.triAl .r£1C~DCYI. cl~.lJ r.l.tad to t-pro... *tandar4 •

• of _tlU".t.al-b.dl1Jl& •••l:rba 1&ra.l1' 01) b.Uuy..hev10 JlOWU"ed

Vuc:kli Lar U"anapon and .'acklD1: dati •••

•!be adApt.bt11t., .ad reliability of ator••_ b.,t.r~ ••••
• curo•• or .l"~lc.l poftl" bca__ d. 'lh••••••• 1'lUto1 par' ilJt_.t 1odU"''' •• tkrea.Jhoat ''"' world.

•
Ia all .pplu.tlOlla lb. ~.tt.lT baa pronrd ~ b••. alillbt•••. 4

!Me.~quantl:r li'no &OMpU'l'~l'lo. wtdfl' iIdVer•• ClonUt.iDIl.

and with iadi"al'tlnt. _:La......... Mlilobor tba .uce••• of

.edera '.'''eri •• U.•• in the "_crcb e.-tad (lut .Jnee th.

war, r •• u1'tlnC lD ~ ••.•••Dt in b.tt. • ..,. c~ •• t• .-d p%'oduoUCtQ

or ••• t•• tJUUad to YU'iOUlJopp"atlnl cond1tiona. "hU.,.,. lit.

baa beeD a:nandad by tb.

•••• •• parator •• tv1&1 •••

Ufta ot boprOftd p-id .110y., con\Oalnar• •
PU"t'OftlUlCl.. Uftdh' deMIT dUrerent tem-

•

-~"I'A",tlH""&'aOftdit.1oQ __ baen ~d by IS•• PN>O•••• thou

aod blftdinl .r 'Oald••• 1th U_ ad4.U.b' •••
•

•

A .tore,_ bett~ i. • c~.to.l d~to. ~r.lbl. in actioa.
wti1c!l.,ortI • .meray a' one tt•• tor us•• t AJl,otber. '11Me-ru

.tor" i. c"-1cal ~ not .1~t1"1Clal. &l•• trt.al etulrc7 1.Dtb.

t'onI of' 4.th .1••,••101"7 u4appli,ed to tM batterr duriDa: 'the

op••.•Uoa t.~ charcins. .,.. .1.cU'-1e e'U'rd" prochI;ce.

c~aa1 c~. in .~ b.t~eryand tbe Cl~~ie.laU*r17••a~
b tbe plat •• ia nooD"f'Wt.edto .letlu1.cal UtIlro wbeDtbe cell

•
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.•-raUI •••lue ilU:"a l_tl'_id b.ttari •• au4.1bl1iM bat. •.••• i•••

tbfl lattv inalw!11\1a:lolwl ••1rob aIIClalekel"'C1.~l_ ••.•••• 11••••. .
Per tnH"PlU"J* •• n ••••.••• onlllieS.r 1•• d~•• ld INltterl" only •

•

• 'tIMtlmi..-td per'b ot • 1_-"_014 .'Ol"O'_ oa1l' are i1fCl;

41.at-ilGr plae•• or .l.ct~d...' ar.ed ib •• al••trolyta
•••• • .mlt.abl. eODla:l.Dd', ...-17, ~.-

Poaf.U" _.u"••••.teri.l - L.-4tond •• PhOa

• • •

la • tully olIIIra-d htldUl, ••11 &bepodU" .aUve ••• arid

•.• dark Obocolaho oolO'Gl"and. Ut. _pUYe atlti •••••••• ial aut

•

•

Ia ••naral a ator... ba" __'7 .uet b4 11".. • cbar,_ betor. it
•••• finetloa pd tbia U .,. ••led aut ..,. oOJiM,otiaa: .: aulhbl. lOW

•
YO!t•.•• d..c. lnlW1J' aaoo•• i •• 1:--,,..1. tor • load auabar ot tloura •

•
'tbU'aara, ~ ••r. eo•••••• ~•••.t•• wb.1Ob en b•• cU.••.," -.rely

"" MlcS1zla_i... Wbtlft. 1Nlt.t.~ i. t'ul17 char•• d t.he ••••ue&1

cbtIq •• tak1l!.l pl;oca witbin Ut••• U _. cc.pl.te. 'l'b.po.t•.!"

acU'nI •• '.,.kl bat! b•••. C10anrted to ".a4-4lo;l:1d.(PbOII) gd U-

•••• U •• t. _"liD' had (n~.ia C1ln1t.actwltb U1•• b.trol~. t4

a.)



•
• \

•

• •

• •

•

•

•

•

•

Wltb~ ~ .1reuU eonnnt4td t. tb. t••••And. O~the e.U,

'tM two•• t. ot ina witbiD t.••• b•••.•i,.••..•111-..uibri •
•

••
1Jar~ aerv1c. "".11 ttw bat..erJ' pt. dbch_,_d ••• OUTeDtI'~o'"

ta'tlle ext.,...,1 cireuSt tr'OIIthe po.!.t"••.•to th. aecae.t•.• t._inal.

Cmol'hetat.o Cle.•• ud4. tbe baUer)" ht_Clb plat •• ot oppo• .t.tQ

pol"'.1t,. b7 wq ot tiM ooaduetiq wlptnarle aUd .OIUtioD.

Ulportant cbeUcat 4lNDp. tak. plac. ~ •• c1U"l" •• t pa••••

b•••••• tb. Nita')" plate.. 'lbb 1. nry 4U"t••••nt .troll fiG. ot

oI'.ourr.at(.laob'_.) in tIM .-e.etw ae.re•••••• 't~1. ot

•

11.et.ro1,-t••••• *""••usc•• Rich in the liquid _tat. or 1a
•• luUoa, _. la-ply u.eoetated. 1Dto poattJ.va &lUI1M•• ti••.•

ione or 4i:~ partiel •••. 1'tuYin 1I01uUoII,•. _lec~l •• c

atl1pburic .dd (~'041)Wb1eh.J.. a141C1tr'10dly ntltI'h'd. ia.

di••ociatd 1ftt. ca•• aulpta.ta ioa (SO\--') cU'''7ln1"two .l.ctronia

•c",""••• aftd t•• b7*O ••• J.o•• en) ••cb ll""Tiaa •. po.tu.•.•~a:.
ot -.n .t_uoa.

•

•••



• ,
••

••
•.•• r.u ttl U1e _lphuric acid .tl1ob 0•••••• 1•• t.l"lClit:r 1:.

• •ne. within ",he•• U, 1tO.t: ~ 1:_ ohltcoal ohan&•• tau place

•

• •
at t•••.-t'au .,. tb. pl..«. :in.contact w:Lt.bth•• 1.crtrolJ'ta, •

tor U. b hit,.. tbllt tbil Uti. produ.u ehhllc.l chanlea within.;.

tlMi oott •.• _tor1-.1 •

• •

•

Wh_ aD _t.naa.1 cirCuit •.e COMilctadaero•• 'ttt. "11 tal"ll1aal •
••the au.lpbat. iOM tICMIto thtl •• pd.v. pl«1:a alld part •..•.tb iMSl"'

b_•• tiY. cb~.. 1'bl. prodUcl •• aD axe••• ot •• ,aU,•• cbar•• OJ!,

the itl.ta, wtI,ich •.• rdalv" by •• !'low ot .101C1t••o••• into the
•

cond\l.ct.Ol" t¥'<*I the ••.• atl". t.orw::l.Dal to the po.itt". "'azo.lnal,

1••• er_ • poillt. o~ low potentiAl to on. of h1t;hClrjJOhnU.a1 •
•

ft. plluqa .£ -rp:ln doetrQDa troil the n•• aU". plah tu tb.
conductor .ll~ •••••• sulphate jona Cr_ tt\el elactl"G17t. 'to

• •
At th. po.tUn p1aW_ th bichl,. ..wt•••.l •• cldied_ (JlbOa)

i. abort: .,. be.aU ••• hN'.ti ••• that tt ••••ti117 _capt. eM •

ala. erNie Urinal rro. the c01ldUCltor.. H)'dro.a •• tau. DOW~

ia:to tobe po.i.1 ••.•pl•.t. £ro. t:b•• leotrolyt. ••. Ddeo-tl1M .itil
•

ClSJ"C•• tl) "on. •• t.... 1'b1. 1•••••• _ 1•• 4 tre. t••llI~ld

ritl\; ~ •• 1phW:'1.c•• Ad.te £P'" 1•• d •• lphah and _re "*ltv.

~ tbt el.i.cherc. pl"fl•• da aa4 curnmt Clontinue. to tlow, ••••••

l.ad _alphat. ia tol'll*d. ia .otb pl.c ••• by C1cQ.inaU,OD 01' "-

.oiel.tro. the el_trol:r".W.'lW •.bo U tor-tll -.h1eh Yip. to

dUcte tile .1..etrolyh aad U 1. thi. prosr-;•• t__ aJlati.nl: ot

..,



•

•

•

•

•

•
•,

•

• •
~ .14ctrol:yt. by 'tbe t_ation of .ater lIhtch provid•• -
• •4~ll.i_t; way ot •••• viDe tb. _ot ot d:L_bar•• 'takia& pl••••

ftd 0.11 la dUQarpd vhea 1.•.• YOU•••• taU. rapi41r and. at. •

.bJ,e .t•.••_.t at the aoti"e _terul baa bacn oony.,-tC/4 to ~•••
•

au1ptt.t. and the plat •••••• a1aollt. id.a.Uo.l in chltaica1 C1a.pD •.:L.

ticm. •

•
C~ ORcnARn••

•
To r•.•.•r •• th. oMaical ch_ ••• uk1al: -pb.O& in thb 0.11 dur;ih'

dteobarC •• it ia n&c•••arr to pa••.• currant into the 0.11
j.n .b. oppod~ d:l.recUDb to tltllt ot cU..char••"

•
ft. char.1n& a01U'C&.at tlMrd'ol"& b•.•••. _It ••• 8~.t.rthan 'I.

'that at t~ cdl 01:'lJatt.a17 to "charl.d. ft. GhIU'a;!.naaOW"C.• • •
conftbctad .c~.. the cell ••pplJ.. an .xc... of n•••ti.•.•ly
chflr&ad elactroMa 'to tb. n"d,!"" pht& and enet••.• abort •••

•t tIw •• dU .•.•plat.. The•••tw.lt 1a that by4ro1"' i~
• •

(poai'U•• ly chIlJ"Ce4)•. e attl"aoted to tlMt no.ali_ pb.t••

•b*" the bJ1lrO•••. eUlbu.•• with tho 1.1ld _1..pb." to ten'll 1••••

(n) and_U (Ua80,).

on. -alIort.C. of obarCIIpro~eed _, tb •• po• .iU.v. pl.t. _sulta ta

the ~lpbah iOneb.ln& .ttr.et •• ana cotlb1n1nl: .itft hydl'o.ftl

.t tlw •• tlll" to tor- sulpbut'lG aold.

_•• of t.be 0"1._ of' tb•• ati_ .ouin•• rit.b u.. 1•• 4 ot m.
po.lt!.,.. pl"t. '0 1'0'" 1.lld on".. At the a.el.U.". plAt. th.

p:l"C)1:l••• of recOtlb:lu.t.iOll .,t ttt. b)rdropn and. aulph.t. coat .•.•••

u lQB1: ••• hd'. i.. IPllplu~t. preHnt. WhtlD. t.be ~ ••• ot OO~

lltoa .1' led stllph.t. to lead ill .1laD.' .0111"1•••• bJ'drOpn bubbl••
206



•

•

•

•

•

•

• •

•

•
f'1>•••••OC _1PbUr!O acid cut 1•• vlnl 0X7ClQI.to ,.•• c't nth l •• d to

•
t'0ftIlead ox1u. ft •••• at ot tb. 1••• 1. (lGZlYU't.ad. the

o~_ ap:r-ara•• C•• at th. po_1*t_ plata. 11M£on.at1ond

•

•
bJdr'O••• aa4 C1S)'''•••• at. tb. phh.

_.o~ thetal!, 0••••••" o0a4iUCln •
•

•• tIM e~ •• pro••"_ .0:1.11Whicb t. rd •••• a. f'rCl. tbtl pbt ••

pa•••• 1nt~ t•• alectrot,.. aad the .~O~ri6 aravitT alaW1y
!no,..••••••

•

Dt••bu',.d
1'"0" .•.1'1t10, .•. »aaO =-"-

•
JlbOa • lOb .•.aHaSO,
(..•.•) (...•.•)

• •

fte _1"0 •••••• _ •• $.nat ••• 6.(" _ aquaJ.a .1a;ft 'to

th••••••t1oo 1. ~Ytr.lbl ••
•

It; rill be .pprecli.t~ tbat tJHt normal workloc: o£ •. batt_IT

nriuO •• lead. au1p"""taat botb •••••t1v. and lIoei't1Y. pht •• ,
•

whUb •••• r"oaYU'ted to th •.iI' Clr1&ud eOlldlU.Oftby charltn&;•

•

~ tor-Uon ~rau aulph..ta (Pb50,,) clur1.nl 'tbe norlN1

dtaobar •• or • call •••due•• the poroajty or the pla,a, bee•••••

..7



•

•

•

• •

•••••• 11)- 'UMtdpulaioD, U taltMJ,ap b' th. po•••• ot til. p1.h. 'beiDa
•

•COlllp••••• 1I4aM ae b_ •••*'11to. :It, botNWt'. the aul»b-t..

£al' •• U.otl ,t•• x•••• l ••• 0"'111&to the ~.11ba1na per.ietaat11 ,0••••
•

l~na p.riod. 1n~. 41._
•

obar.ad Gotl4itioa. the au1pbat••• 1Ip~. b.J'~d th. abavrbUt&:cap.-

01'" or the por•••
• •

• J~tbe au1Jlba". 1'00000ddul'ilt& diachal'._ •• allowed to .)tut tor

•••.•ppr.c .•••.,!. period. ot 't •••• luI ""'atal ••••• to bee••• "'arran." •
•andofor- • _ra d.~••••• a which i. 'lor. or 1••• dil"t'icltlt to

coanrt t. b•• lth,. .at_tAl by nonu.l cmu-.I1.tI&.

The pr••~c. o~ tbi. un~••lt~ aulphatc 1. i~dlc.t.d ._aa••all,.
by 10" in •• p.ott,.. lowyolt••• on cU..cba"•• ad abtl.ozwallY 1_

.~:Ltlc v.rity or 'th. alactz-olyta. :It 1.•• 1MaC*a.,...
• •

apVOt. 'to tbe .,.. thJ:ooachUte pr ••• ne. 01' .'Pot. on ~. put •• 01"

by u,. ohul.&-ot aolour .11.th. podd.n plat. Corlll4.I':LnJ.t. urJr.

bro_ to • U.sbt••• bl'o-tmOl"b,. th•• ).at. ara'7 o~ the n•••. u.n to
•

• lw.at.rol ••• whU,ub P"8T.
•

•'u .any )'*••••••• t.~~ •••• ba_ t.b~all.OT1o.-al.a_nt. .dad t.o

1•• 4 J.aa aak1n.c the lell4-.e1d batt.ary C"ida. AlloY8 C1autaird.n.

6 to 9 pal"a_t _t.t-Il)" ara oxoal.lent f'r(). the pt"odU(lt.1oapout.
•

or .1_. Ro_". ••• til*)' INtre •• £roe lnte"'a:r_",lal' ox'det1011 \

clurih$ ••••• ie. ""J.ch &. ,acc:cilll'atu by tha preaanaa ot oQtactic8
.t t~ SZ'.inboundQrl... Ahtl~ny .lao i. ral0.aed into th.
et.ctrolTta and.ctar1n& cbar.cin« 1.•. dapoa1te4 to.atber 'fit!!. _vonQ'

l •• d on the Da•• t1~ plata.
•

Tb1. i. i. Itlao to ._ extent., raal,on.tbl. 'Eor the b.t.tarl~.

babq C1antiumad.
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•

•

••
• •

•

Aa ac't'WLlanal,..l. o••••:L.d out. in tb' labor.tol7 ro!walild 'lb.
to~lo.tnl ooapo.l.ion •

•
•

r£!Ub. P!eu

""0, • ".6':
•

Pb02 • "-"'''

"fJl'I:td~••
_i.tu- ••• tOJ
•

NtclloUy" v1a.t.

•
•

•

•

•
R,':l.dtul.,
EclBtur.' • 1~

• •

IA•• • 90ll

)lQi.t~1
He.tda', • a.~

•

~F
£,JWPc'!-t1OH#MAA P9VDER, R&D VOWlUm AJIlI-JanI,B1

81aek pcnrftl' i " pet ••

Red powder•..,. •

•

flMI.foro the _tal contmt ~:r hundr.d J)'Iundsoracr••p batt.ry

plat •• 1ft 76 paub4ll.



•
•

••
til' .et~"""u' HalO. _ •. Pft~_t .rtb thepl.h.. v. ban •

u.~ thla fipr. to b. 10pet.. at <tb.'to'lal _iCb'l 01'.C\l"ap

.au..,. plat.. ftI4-rClth•••••. tM 1-.4 0011.'_' •••• ~

.POtUIUof aMr •• to 68lba. on thh -'.la tbe r •• ult. _ •.•
•

•

•

• •

•

••

•

•

•

•

•

•

•

,to
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Chapter' 3.

CHOICEOF THE METHOD

•

•
. .



•

••

•
•

• •

•
'!"IWioho1o. or tll •••• _1 Sa whicbto (l~ _t til•••••o'leu ~:l.eh

1•• 4 •• tu pr04lnciUon of' bdU JOY.maetfUat1.J' br••a. btur

•

to ba co•• Ua!,_" ,h U. t.aehnoloQeIl1 IatoWboY"d cod of' pro-

dlliOUOIh h U, b••. ftZ', ctlUicul" to ~ to •• ob.oluta•
•

aaaardlq ttw ru.Ofti'I' ot had ft'Ottbatt~ pla1:•• tour diet ••.••'!

aat'UI4.15.t u.at.e_t •••• Ma •• uu •• tact •• cla t4 wbJ,ob__ &ood

pU.ab -.ad. __ illr'.w-b.Cl~. AD .th.pt b•• bad .de •• tbe
•

t.llev1q •••Uona to 0_1*" 'thod:U1'er•••• t~ •••U.abl •••

W .~ to • &cm&ltPl"ra.ard.lq th••• 'hod to ~. _ad.

• •

•

• •'Up;8.",4~. Ort,inaU)? it ••• tbe only •• 1:1:104or treatilq:

blab vochi (1.1:•••• but tIM uvoduotiCll1 oi' tho 1t1ad t'1:Inaa•• with

u. ht&b Cal'acU7a4 .bi1l.tJ' to t_.t iIIpU'lt oro. c__ " _cb

at tblI .,.. •• .,.tu to abat 40llDe

•
'ftd. _thod ., •• ltiA& ••• b•• ad QSlillll(t) 'be redaa'loa of l •• d

odde by C or eGaM {a) til" l'aaotioD bat_ •• 1_4 oxide, b"

Mulphi" and 1••• ~phnt •• ra.ult1na in • dOQbla daCOMpoa.t.tlon
_lid.ttM tllr_ttoa ot lo.d and hlphur cU.-odd••

Tb-.~ ••• o.rriod on i. _iDl7 , .•••old're •• t r.ac:li_' h 'Whioh

ttl. l_cl aulphitl•• t rehtl".lr lowtaapa-at. __ 1e oddiaC>d to

,.,



•

••

•
• •

- •• i. ttHtD •••••..••4. lb. llXia. and aulj)bat •• ~. redueaa bJ' axc •••

ot' l •• d aUlpb1d. 'to 1•• d aDd aulpluu' d1o.1d••

• •

•
butDo~117rdl~. £1'011 6, to 7'

•

001; of br •••••
•

• •
111."_UlU'tb •. seoti •• 111ot' -I•• d Al"a ¥olata1t. •• 4 And the a...,.

•tlp .uat; be tr••t.d ia • bl••t ~C ••

••,.ration tht. _thod a.. !lOt _••Uabl. £Orour purpo•• Cor tM

fDl1_iq radflll ••

••t. ftM .-.0•••••, •.• 1••••

a. ThaN i.e •. bip flute prodUeUoa and tmt tu-. __ t ba "'C-'I'M

••
.it •••••aUolUl ••••• 0 b. PJ"Otthbla.

1be .1•• D*Ma Rb•• qu.t tr •• t_nt J.n •.

tlRi. iftCre•• iftI U. eo.' ot' production.

,. ft. tormap that can "'. trII.te'" 1••••. 11.

•

•
'ftaiII _thod b•• bUll PJOJio••• b7 1>••0'. Cal'l. Hapard .t' H.t..'I'.,

WblchP". proa:l.•• ot ftl.1t:I. -anTot' tb.. dU't'ioulti_ of had

tt.Ual'J' ••• 1tbs.

•••



•

•

•

•
ao4t.aa •••..lII01Ulte. rnlO"Uq "part101l.1.ady .11 tu aulplNr. 'l'b-.'• • •

~ltSftl ~.~. y" .1~ altared with ~h. object .r
(.) reducia. t~ t~.t~ 80 that tbe oparatloa could b. oarrl.a

•
01SIn .t_l _nt..in ••.•• (b) -1nc • ''"10 which d11 aIt.arb anti ••

• •
.-0.,. with littl. or no ba4, (0) •..•d'ldRI .miaont ia tb. at••• Uh

ca:rborlt•• _t.l "1d .t ,btl •.••• the " rat-inc u.. abc tor
•.-.u •••• t1UXI ud Cd) ••••iIlI. tJ\tt pi-oe••• aontiuaou. •

•
•

III .pita of all ••••••• 4YtlDtlq•• it ba•••••• dUr+culU .•• I
•be un_ll.tion _d .'lIrat:lcm of tbe hrna,•• _ • QOUDur••

o"rallt pr.•••otpl. wi" •••Reh -.ore .~al ••• it 1I0t&-po••tIll•

••
(a) 'Dd "aJhllpMr.haU._ of the our,. by t.acblq before •• lUaa

iIItr.Cu •• f'urUl." aOllf'li.c",Uon- in Usa FOC••••

•

•
(I) Ti•• "". Coat .t production win b. Ir •• t_.
<\) DUtull.1U.•• b1Opu'.UOl1.04 ••.•U.biU:t7 of t;htl fiWl •

••••• "11.••J'lu_.par ,bI ••• neotUlt.~.

•

•

ao.e o•• _ter_ "'••• atat:lottllt'Y I"'lInrba"'atoryt'tU'aac. tor tre.t .•.••

tM bdt...,. sa-t •• w ,•••b)-procluct.. but it 1. fcnu.14 tlult tJd,Jt

tn. fit bra••••• b...u. Cm1)'abo"" 80 pat. ot tb_••~ 01'

••bt..'t-~.e. '!'hetUt~ •.•••••rlulr••kr7 tNldlito IIHike the

.puaUoh ._ •• ltat •••• n ••.•.bl • ..s the lonnac- ,,. ••• ed .UpU,

M.p ••• tbaa witb t.•••• taUIlJlft7 t.ype. hut •., too ba•• cap.ltl,.

.uek 1••• 'h•• tbe ~l••t ~ ••

'.S



•

•

••

• • •

•

• •.,,~ •••• ,. eaoh U 0(1.1. 811dprOdbeO_ antlamlUl

l •• d. •• 111bl •••, t'unlaoa. 1'b. otb •.r 141t. ;f~1I twdar oX1dtaih«

c.ontlUillDa to prodUl;:;•••• 1•• eonalatinl _inlr o~ 1•• doo4mtillonai •
• •-a le_iaa tlul _tal u the 1'Cl'" oJ:eon, ,l••d.. Tb:t. .tal 1••

k.ttle •.•t.tbfld aDd.-.t wb •.••.ot.. na. dq •• _Uad in •

blu:t.~" br•••••I"b•••• t;o~t'un:lAca under rcduc1n& cCDd1Uoua

• k produceutiw.1nlal laa4. nas.. fUrMtla _. tbe' t'ol1~
•

cllt't'l~U••'
••

s. e..t. of cenatructloab hi""

2. 'Dw l.beur coat 111""'."bU'.tOl7 1000d•• it,pt: woatd •.'1..0 b.

htPer tb.a bl •• t.~c. opu;aUOIl8 ana "OOY"'" •.• Ie•••
•

,.. Codrol cUrieeh Clo.tl~•

.,. u••tounaa:_ trelated.
• •

'ftw etirfl ktl,.ory_,. b. _!tad in • bl•• t.1'W'1Ulcaf •• _
•

would •• It. .a 0_, uw.. rocovar1n& the 1•• d on4 ant"'hf ••••

•lloy. Whil. at-pl. *ftddiract, tht. ••tbod ~. , d1••~.ntae- ••

:I. A rather hiall t••PQ'atUMI 1a roqulrM to U,Cl'll£Tprop.r!:r alAI:

IlIaU. Illztur. r ••QUln8 tr- tb•• _ltiDj; DCIltlob1 pur.

_tarial_, whichla turn.catl_ h~h 10.•••• lJi Il\iq••

a. Th. au1p1nu' h 'tbe ebM's. prodQo•• con.14.rAbl. _tt.. Whlcb

_t. enly U .0 1tl1P ••• aw. •• to ~ ••• ~ 41trtoult blat .ho

~.ult. in ••rtau. 10•••• in I••d and ••tt.oDr.
,. The .nt~Ai*l 1~.. eo produo.. eannot b. u••4 direetly tor

til. -.klq or ••• ill•••• wutu:rilt ed41Jq: _" enU_..,._

,..



•
• • •

•

•

•

.!•••••'" t'l"o- anti" ••• 1tlo& \rill b. l.tld. ala. and tlu.-du.t.. .
In t;bo indus"'r)' 1•••• -pl'oduCd f&"OMbatt.r,. ar" caned _t't 1_.4

• ...-n tb"qb it GO_tau. :2 to !S pot. uU .•oftJ'. 11' tt (Iont• .ln••• " •

thall "I pct. antiaortJ' U •.• called bar'd lead. ••

In aptt. or ~. 41rric:altl•••• nttoned .bove we -.y -odi£T our 0
•

OliarCA-. .p lUI'"oparata, tlul vl&1lt' with .d •._"ac_ •• _11 •• P
• prof'Ui. !1UI £ollevtAl; are eM .elY"at",_. ot' -.bla: .• bl_" aa.n.ou

t. \' b.. tbe •••• or cOhatruct.oa.
I. Coat ot con.truot!on ~ l••• ar and inatalletiQh ••• lar.
J. Onl,. thi. pt"1»••• ~.votu". tho "taint_poetl_. tho\tlb at •• 'blak

t•••~.t~t £Ifth•••~lph~t •• ~or.in& ••anJor part ot'tb.
chcrp.

,. Ptlftd.h the interaction bUWlld the fib•• IlIIUl!'bOt by Y1r~ ••
•

of the J'I'_.Ulq eU'o_ta21c •••

,. 8.•.1:1"_ CU'tI J.. hot nHda4 1b ita QfW'atiLon.

1D.••• Ubl .aT tn_ ot ~. b,. au)' •• thod, .ba *U1pbur~t b.

1arplT. ".llIOYad nnd tho 1Ilt'Urit.l••• tlt H oOllbtn.d J.a •• 1-.:.

,..lbl_ at •• low • lbPft"atur. Qapo•• ibl. and. of' 00•• 14.""17

lowQ"iftc 1I'1Io.••1t:7. In ord••• to .nwr •• at:htact:QrT •• paratioa

troll .be liquid _tat s.t .bl!U1db••• ". CluU.
•

•••• or til. F~e ••••• , .:l(ClllptJnstbet bla.t •.:ru.ru..o •• , 81_ II

iN.IIbh.d alq ••• was" produet lit OIMop••••Uon 'tM" oan b. ~

•••rd.'" and :t:lDalu •• t-ent of' their prodtlo't u .s_11,. ca.pb.""

iA th. bl•• t f'tl.rnae.. 'cor all th••e "h.etall, br tar tIM_rId'.
_"01" part .,. l •• d •.• itllllr pI"~ or .acClZldIll7i.. prod_elll bJ'

•••ltAbI 10 II bl•• tu~ •• ,.,
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•
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•

••

•
•

• •

•

All JlU'U ot i:1uI tlu'clu ••• lid '"!7 f;u••••CUl •• i:erMintUon,
•

•.,ttll.da.- rellptlot to til. t1P'l at: nw •• ~1 a.~..An•

•

lUproporii-.d f'Vaaa. WUl••••••• 1_ ••• otb
•-- .1••• ot tu hn\ac.••••••••• .., d•• ipad ••

-_. •••

•

dad'" of' tb4l.toell:, 4ur£n&whicbu.. tb••• tft':t.l ••••

JllN!:•••••• i_17 h.tMli rMlMect Ud t"1zut.l1,.o_lhcl.•

Aa tb. Inlrd••• tI •••••• the ~ ot tbe CuJ'Dao*,oarboD

•• po.Uloft ..,. •••• hansiq. 'fbi. hDdOllC:r •••••••. £AIoyer-
••41_ ~r "hucl batt.r, I.cnrqo dcnmUM .bC. or .tack, at

t_pe •••tllr' •• _.~ Oar-bob dapo• .f.tioQ U 1••• Pl"OJIatD occar,

•• bUllN••••••••• di0k7 "bini ".11 4r••• wbioh _c •• dut ••a

cndvU'"dbatter, s,- '&b. t1•• thd tbe raW_"rial. ba_

•••_ba. tlw ho, rttd1ltlt1QuahfJUld " COllpl.t. or __ I"

e_.P1*t;. -tift. tho buI'd_ aradu.~lJ'be_ •• t'lu.ld _tal end .1•••

Thl••••• u}t. 1ft • __ va-otion in _1 •••_ Ul.d tb. recutat' d•• e••••

at tile 1Jw~in th boab~ tmtd'd battw toward •. tbe

1;Q)'.,.. •• •

•

v.I. ••• inwal"dbatt ••• ill ••••• :l.dltd to cmfllap•• to tor .the Yol_

rdl.teU(lA, ••• ainkAla 01' th. cbU"•• t'J'o•• ~k to 'lao MP"th•
will be i.r1N1U1d't It' tM: 1nwari bah •..•.• 'too ••••d ••••• :L••.

t••• to tblt ••••••••• f1_ of th. Cblll"•• rill 1••d t. irr.au1a"

OperaUd. It' eGO •• all, 'b ••• te••t..1a ..,.. !JJt.17 t. drOll in

an. irr..-,lol' -maw.

•.,



•

•
• pan11e1 pent •• ti.. ",.1:l-.lu OJ'b.unl, eo ,"t the OM'Uft

.' .
1Ul&1•• ,., be .uhlhfuK'l~ th••. ",.l1.of -u. Clt'1td.~1•••••• panUel,

• •

• •••n.' fal'no.eG a-.plo1edtor/PI"P""
• •

i.••• aiatatuN bJ.",""hl'll"" dtll •

•

•

•.arrUP.~ .111111_to .•••.•., 1a eapob.t.ot~lUtat. latel'll1tunt.~ntt

ucl. tmbMqtJ*nt elaBUln, •• ,..pa1r.l.nc of: tb. ftlmac. h-, btt.n •••••

" -.11 d401'i. prtIl'id'" at tbe hal' part. to ~pu".t. bettDJI of to"••:1'. 1M. pto eoollnr of the ;roe1l'l;(lwrt •• f. ilIUM•• ~pt that ~ cRIt-e•

.art •• of til. -.taU1e abdl i. npo.ed to the ataupltue. n. cbarpaa

t. fi~1Qo _ b the hM or. •. capola cw;IIi.Un. of ut.mate lII'.1"A
•

of colte Nld•• Ul1l.e char"" - "'til •• initial lqu of ceke wbieb ••

the,*,-u.
• •

.• w1J1d.obelt, •• i. ullJ4 b •. capel •., bc.. b.-n p" •.•.•.I11..,to ."nl1 Ill.in .••

R~ tbe ail' DOD8'.11 tM foal' w,.",a. n. e.14 blaat •.• ,..•• lMd Ilf

•.• 0t(,1'driven blon1", whip 1. ftftllllctri to tu wiae!belt .,. •• .t-l

,,1,..
'l'!le 1I4l..111. ~ up of n t!t8" riul .••b•• t.. ftfI ftrt10al ••••• 1_ •••

••etta ue ••••• , ht tb ftltl"" hllfl' t.. _I'M. bJ'• "~' ••

••• •.••Una: upoa ¥aother. Foru. of •••pail' or "pt-cilla tu brick

1lll.1p~ thl- allti,. •• 11 t. ,iU,v•.•• ll t_ "we ,art., "hich .re.bolt~topn••••

fie eMirit t_~ "flU .pan ••.-u.l-riq .1I,Pport.4 b7 t•••••••1-1'11'"

pUln". fhtt1'111.,.. an belli to tu .rMtad b,. c~enta t.lUlf: ••.••m.

fa Ti ••.• r •• tllet that. the tetd _lpt of the tlU'laa.eetoptlHlr lfit!:l

•

•



•

•
, .

~ h••.• to " 8DP~riri "1'"the t'oud.U ••
•

•

•
• .lDklnc ot th. .•••••trov'll!_.ult in .I't... v.blea, tM. put. at

ttt. fuJ'ftace tlho.U ". ••••• ,..ia111 ft••••.•
•

•.•.'ft1'J ._U ;pld,. •• :la JlrltY1de4

.1''''' ~ .••

• •
•

•

• •

•
b eaa1Nd to "tapped. 'Ill•••• ahcMrU!Ie•.• 1.« hole jut bel. tM

t.QP11ll' Ilnd nt.-d. freta •••• htt.- to •••• n,...... !be"J'ptIt. ,ot.

••• harn. will MJlftllI oa b. "'_ ;;__ ",&1 at. widell. u. ••• tal
•

tll'OI•• IUId t. kef' .pR ••••1f1. the o»"rath'h, ft.. to.nlne U•• 1.

11ld1eatodb1"the ron oat of tb. lilac. A .1 •• hoi. lllUI.""id••.•
•

1mtbacn •• ot to •••. 10- 'IuaUt, ef ti~1tr1•• the heartb c.pacitJ'

lIllJll1dnot .0 tul17 0:»101".... !til. 1.~ to the"flfltu.l el~ •••.,

th•• 1as hob! b, •. ,lace 0' I't,....ttrl.dl:.*l'u,." to•• ala, "" Dot

n.ld ••ou~•• c••••• ,r.ul" "puatiOtl ••• t. c_ MIttbnqll

tke .1 •• hoI••
•

lJDU10lJhe_til ot tM turaac."th •• 11 .-aUIl that pouU ~ ," ••• t ia

~1 tilt. will 1MIn MaU ,1.01. att-I' tn..•.•••f..•• th•••• haU_

ltDM.. tbto liqut"- are anUae.1al au, •••..Ill«_

•

•••



,,
<

•

•

••

•
•

loa•••• a- alp.:U'l•• u:. b
•

• •

•

pl.e.a and the cOMbustion ut (lab to eOa t~. »bo.. 1bU Ct2s
• .I_ ~."J.J' co•••.••..t" to co by tbe .-e ••• (It" rttd .•bot e~ •

• • •
• 0 "Ill,t t-.dl.tely .ho're t.M tOy*l'ea •• tor •• 1.tt with CO and

all- ~ ll~dDn &OM_1. the _.lIon in Wbich bad i. YOlat.a1i,,;P4

b po'll••t••t:. qu"lIont.t."7. A I1ttl. rill b. QoDdanlltid in tM obarp
•

.bm thb JWM, tNt tIM 111•• 1111011la tb.t t.1w .took co1_

.b~u1d'" ••• Ul' pene"tratedbJ'.... 'lb. r.uur1fhati. wlahlUlki

will ••cap. ~. rw-e.

••

In tbU IUIna, bft.t , •••• Uti J"UiJDato •
•

Idat tb. ChU'&o,and re1at1ve17 oold _tal i.. I'U_Sa. dod

throqb tho charsa, eo Cloclin&UH hot. •••••• tbi. oooH...,

ot' tbtl_~
•

Pro_ t!ll. point, tblt char. __ t~i ••l•• t-••• t to .\'Itt •• , Ute cok•

•••• to _aU' tba whol••••• abt .at the charS. do••• to the b.~h.

Thb •• a_ J. practioal1)" "lao the •••due•••• ao_, aDd..ill td'll"" ••

•the .Itiac mon., he tCl tflo 1'.ot Ulillt: •.••• diat.ly .riel" UJ••

reaettoa b ce.phu, Cu.iOA ot' the "hi tak•• ptactl «Ad:it

talu dotnl •• drop. CII'_ltlf11_tal.' 'the ho'U._ of tb. ~CI ••

•Tbi. 1_ no ••p.rah .tI'UCl've in tbe _._e that :it •• cn1y the

proJecUoa U' d_ceUon ot' the _ia .b.tl ooutltuUnl" the..,.



•

•

•

•
•

•

•

•
•

'11Mhot •••• Mla •. C•••• uta am1 41'1•• tbe fHM II01U•• oep.,UiU •• _ -

•••• " ••• lo~it7 bd Ch.RI•••• « tbf,.derial ~ek1b5III conlin
•

__ t af tIM .at.llIrlu t•• riftll w.,. rii;b th. fUM lAw the •••
•

• • •

• •
In till. 4Uc1'1ptl•• et .at ,Hili O. ~de tu :l'Qruce. It. 1. i•••••••

•that PJI Cd •••• ""'1, throe. tile eha1'C". aa4 4l-U1r•• ch all 'pl"W .t

•• cb .-=~;Uta ttl •• l lItah of atrail''' -em "' bro••• downat aD'• .,. til•
••lntl'OttacttODot fi•• _tnia1 into thtl eIlar... c:.~tul oh••••• ,...1'•••••.1_.

tba•.•f01'et h of rital tllpl)rt~e.h tbe .aee.••tul n=11lC.t •.bl"~\

turuce; that t. not to AT that -.:r eanaot lie fM4elIJ'f"'llll '&.,.
• •',~..~

1\ ,-

•

'1'tler. t. DO •••• 4ulI l'n.cttCltof blow!.., 111• lIb-..,ta..... ft."

ltlftb"•••• ;pte4IIP,.IJ' l1ep~ ClDloed oonditi_ .ad (lo...... 1'11..

PNillrina17 "'171••.• t tll,(l 1111111'"h .(I~ laporiut. Th. cudUl aDd
•

thoroU~ drrlrq: ~ the lininI'. Jlnt.,.ab11 CI'J\lr" by ..:Q(lr". canbOtbe
•

_ ••••••aphaaiftd. 8-. ti_. thi. h 4on. by woed ull. coke nrc. in ~

bearill, _tl •••• , hot blut .~ blallt ••t-ua.1)&,..,J.nr ti. -.n4 tHUb~

••••••• la -..u-in.a c:u.ful aDdcradual 41'1Ul&of tbo f"carqc. h •• n Uta

repaid in U• .u*IlUdt III*J'dt~.
•

•••



) •

•

•

• .utte1d .or U"'I" ••• built .tap _abo.•.• the __ ••• 1•.•.•1. n. oQA•••
•

belOIt tMo le~l ValltUlri "ittl IlirutU. woo4• .a "nap _ttlraM4

with .u. .,....••• "dUd to "he ftuorIa. Ql'oqil. the bott_ dow. _

•

•

• •

• •
•

•

• •••
•

-CDanotblll" acCtlJl,ion, the tunuu:e "'•• Ut •• betore, an. cake 11''' theft
•chel'GCdto 1'"" tho tellJlef1ltror. ~ •.t hip,,!" tlwl ,"rON, To

w""'" u.~.
lI.tc:lW1llctho t\laporatllre, ••.caat~irOll p1t'~.. .AsU .ol'ted. it coul~ "

cono1udod that tbe te.per;>tUl"C lI'M higher thMl 1200oC, .tIlCh b ".oush
•tot' tho purpoa4t. Attar e.en. heoUD/!: the bltlm ••tul'lU1U lininc 1• .co""'"

f'Qlll c:blllll1tt!to .-e. whetherarq uackint hall t~.n phcll duo to

1.-pI'(\']'Ierh..~on of thfl tlre~Clllllont. '!ihr t.be h••at1Q& b1 Il'"d tbe •

•

(

•
•

•

•

•••
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• •
•
•

•

•

•
•

• •

•

..,0'•..•b•• 'ant,.. .1U1t.1M.Mtud •• 1t.1D&•••.••• tUtd but ~

paooPu $lI'OperU•• or each ClVU~i.tQe•• wtl.1eb .-hoU1# b. dlu'C_d.

•
dd .ehudo.t •• peeie .ia tb•. et'or•••• -.n.l.al.• • -

•• 1'M tnpa.t. ill • bl •••. turDae. ~ '1M;.-J.Uq of hU..,. ,pIa"
•

abould oca.!at ot -

•t. 1.e.ttdb•• t.Da ••.••• ial ••

I. Cob, MlUllaltoib •• rue1 tc. RPPl,. the _at. t~ ",UiaI:

••••• t.b", ••• d'MiJ:lI • ..-ot. (.ither •• ~1" cdbott 01'••• -OU
•

•naoYia& the pnpe Nt.erial.

,. A.b- tor .~a.UOM•••••Uou.

•

o..to,.. 1"1q W o"'c\\late t.be •••••p -.b-.p ••• -wit CliM"U'UU.••

t'tad (1.1;,~ IHd o_t..1m.q •• ' •••.&al. in "'" le.d ,",Ad.bat,.,.;.- ••
tblI bait...,. ClOlUlUto.at tba t.llowJ.aa p••••• (lI:1ntemera, Clan

QO~~. po.AU."and.••••,potly.

•••••• '&Iwal-.tI'ol"a.1
•

•

•

• •

SO'



r
• •

Th. lW.t .-loathly •••4 Jan 10lo",d_ctdb.tt~ pract".• •
.&I'ebard...-obbW '''P'' e.Uuleid J_. ar. tIiCI111d.4 Dr bUll t ".,.

PI •• u .• eel1aJ.oid •••• UtW'. _d. up by v •• U.na ni."'.ted

•

•
•
•

• •

•

•

e~llu1C:Ui.• ali4 pit ca.pbo •• ia •••••• ...,. b.

Sa •• _14.

•

. .---• •
OUI ,~ ••• pr_pu-ed bJ' ••• ec••CIt.pron •• , n SA l#O_bly bU ••.•upon

•

arid b7 Iw:Idor by -.cbirul •. p" ••• eem.ut:inI o~ •••inl,. 1.adoa!4•• ,

••• dUuH .ulpbUt"io .eid. 'J'Jli.pultaa pl"t••••.• the. 4ritld
•.acl .MII l'~ .hctroek..teaU.,. in •. Ua1c(lon'ta1nlfta dilate

aulp1$r1e Mid. "__ tloa.r peattld plata. rTOdUC•• oddat.ion

ot Ute l_d o:d.d. JlC'do "h l •• d diaxl.d. and it. roducU_ to
•• poJl,Q' 1•• 111. llhen COhlattca i. Cl'*Pleted, ton. pl_tu arC! t.um

oul of th •• eid unk •••• s.a:.d in •• t.~ aftd dr141d•

•

•

•
wn:'1cien:t poroaU7 to ••110w ot pod el<tCltrol)"f.. conduoUoa

'"""-0 plat... Yariou._terial. kay.b••a tuI.c1 U -ak. th•••

••l"Ubbei'ad c.,tOft aoJlbbul;tiona aa4 a1__ in rod or .JNft rona.

'0.
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,
•

•
•

•

.• '""~..~.,"~.. ,~)
na. 1r1dJb••• aop.,..tor ••.•.• tblil. abMIt. (It jt.rt'or.t..s or _lott_

.~bhU' andftl"7 ill'th.1Cu.•• 1Jt hCClTunee witb the
•

•

•

'7PI' 'Ium tIM Jjerl'••• ted OM. It baa b•••.• 1ntrodQC•• bRaa ••. ..-'•.• Cd." aJ,YODcr_.tM' ~tt)' MId :rot blllYO_baholl1«.l1y th-• • •
•••• _cbulJ.ell1 aw-atb •• u.. p.r:torahd type!t •• l"IGUl1;' it"• • •
r1bbach

•
"ood •• paratore .,.. -.de 01:'thin _l)d .b •• toeUartt.~ t.bt'o.,.b two

.r IMWO .U,tc.<1 woodn rocIa __ Il1cJWl. Whioh .-upport the ..•.0__ •
•10 tha oOJ't"eet p.".U101l ob.tWOUl 'Ute plat... Wood•• p••••tor.

poe now __ iDa ~17 npl.e,""by.tIuh 01:'ldet"opoS"ou. plaatio

~ •• tbro~b _ut," Ttl" ot' pol,..t,.rCMl•
•

•
•

•

0.11 Wt_•• tora •.••• thD•• pari ••• ploy" til' CONI"" -. ceU oC
•

• &l'QUJ)'0 anothar. !b •• _l •• t h ••• o~ call OOI1_o,on •.•

•• d. t'ro•• e•• Uq ot Uit.t.-mial 1••• -.1107_ Lead pl.te04

capptir C10JUNHlt ••• have Ute advantaga ot crill•• ar :tl.axib:lllt:r and

•••• v.e4 •• tater-o.l1 oaNl.citora :tlR'_at tr.no"tuill bet.t.ri ••••

Cennectora "ill do•• pad t(l' b. oC 1_ ••••ut.J1c. and CalNlble 01:'
•

Clarr,-iaJ; • o1U'r~t 111QIPN'_ aqul teo about 'C. ~ C •.• tu
•

noll1Ral cap •••• how C• .,.ctt7 •• ttbou" at17_due '1'01".1111 4rop or

b••U,q.

•

'0'
1
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• •aClU. '11M!Mid. ••• t be ctiriidcallJ' pure. 'JblI ddtrolyw UiI"• •• •. iD aomlKtioh riill .ttd'o/J. bat.t"'7 1. d.apeodllb" 'QpoftUM :t7Pe ot:

hll -fIIlPlo)'ed.dilation "...,.1ac wiUl • .,.j.d1UJ twa_ (I.aoo to i.JOG
QUUiCl 11".'1'1'7,)'

or .11 th••• the po.l~ly. an4 __••tl•• platoa and the C1~~... . ...••.
ClQan.ctnra •••.• the only l •• d. h.aJ'inQ illWlat:lt.umt •• ,k WItabarC.

• only th••••• torS~. iato the CW"ftAO..'ftl.U, avo.tcbi WW'k1oi ot
•

u.. tr'Otlltb or••Un. 1Il.p"Mi ••.• 01. thtl batt."., Jle1.pa"otil

~rc: CIt' t.b. twroa••• !ne.nll." ita O&:lpaoitJ'.u4 nMlu,••• tlu

httl Cloa., AUhoulb tlsl. taMlUr. ala~uod ~bour GMt, •.•

t.. ttwl ""del "" •• ooth wori!..f.ba;, •••• tu.01 coat. and 1•••
•

pollaUcm0' the •__ .p;.....

TN beMri.Cr ot 'the iftdl,,:l •• J t.llp',,,Udt* COIIPOalq 'UM-
•

otmd- ••• IS b.ttHT plClna •••••• tallOW11 .e

•

•

•
'I'N.a: oen •.• £IItire I'ct''' ••••• U01:. andU.t~C.. J.J.t.har•• £4J

obtu." oft• ea•••••••! nab by-P*~ rdin~ 1'" ••

ooll •• ,u. UJ. e>adaa. tlIIt., ••• or t_.. nw _Uia& po1a' 01'

lUbarc. be ea,.c. n u ftIl"a'tU. ia. aU below9OOOc. n 1a •

~ a:ddQt;Uo1" 01: .1aevt. •.UJ' wb_ -.oi.ta.

'l'cntkret. aoU tonlia$ _t_Utl. U.tharSCl b ••.aU-em. lMlH,

'$ft'li.k17 cerrod1tt,Ct.MlI bJ' t'cra1aI bad .uJ.ea...... It. ••.• an

_._l1_t au:.; tol"aiq tu:l'bh e-voundll .ith cudd•• Uu\.t •••,
iJ!fwIitll •• 1OM,' nelt •• caC,NcO. IIIJIt~O,..••••.•.••.•.dO

~ 61..,. •••• ,.,. 1.nte cbtlaJ,ed CCl~iJl,Clt.:l.(>dwith PbO. bat ••••

.'
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•

• •

•

•
,LU:bar•• x-.adily .1",. up it. 0:lQ'&... Su.~ph\U', tell_lUll. araento.

eoppar. .i.e and £ron are wholly or partly ~xldl ••d when ••1t.d

o '. jTiro1"OUJ at 70Q C. Reduction by carbon ~onoxldo be$lna at

160Dc and by hydro.an .t a"Dc• n••t.d 'tobriaht redna8& with•

•R.duction ot'PbO by carbon berina at ~OO to

~h litharca. the oxide. aitber"ba1nl
tb. aa.rplua 01' I1tharp.

•

..-••••

•

l••d au.lphlda.in the proportion 0: twa ~l.cule. of lither••
~d one of *Ulpbida. all the lead in both com~ound. 1. reduc&4
to ~.tal and S02 i •• ~~.d.

PbS • aPbO • sPb • S02 + b••t •
•b&A.D_PZROXIO&r •

•

•

%hi. 1. It po••rful ox1d1.1n•• gaut datoDetina ~th phoaphoroua.
:It 18 u •• d 1.0 the •••anuf'actur"Q 01' .1It-ehoe alld 1n .tOl"a'18'

batter i •• in which the latter 1. rep.atedly 4••troy.4 and rator. ••

durll1(l;tbe opef"atlo:na of diacbarslft$ IUIdcharging_

LSAD-SULPRID& I

•Th~. occur. in n~ture a. g.lena and con be aut~f~c~a~ly prupar.d
by lIIeltill&Illulphur end lead: PbS lIIolts at 11.200C to • thin f'lui4

a~ ~.~.r.tur •• b.low i~. lIIeltingpoint•
•

•
•

'0'
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•
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1ft ti •••U1Da. praot.iaa th. 4tM::o.-podb. oC bMl ifUlptd._ .•••

-vet> ewtPl.ta. It •• cua$eR17 ,"0caloulat. tbe trila pc •• ~
•

• •
'F. + PWi III lib .•. ,.~. • •

•

•

1.f lilli' !rem .1. a4d•• , thl! roa-=U.J.t&a •• U. __ :hI" tGOricb in ,

1•• d, nUe .If' an .ac ••• l •• "IIP1!ed 1t .1lllply 1:0•• into tIOIQUc
•

of Uoft pre••"' "to drHIc.po•• l'bS, .•.• ill hport_t; tI. ban the

t_p_dure •• 'M.•b •• ~.1ble .'tihia " • .enable 1I11it••

••

•

Ihie (tee". tD mt.nra _ .ql_1t •• tId i. 1'ortddia re.atiq

JIbSaD4 111.pr.etp1tAt.~ 1eaet••• U~ "Uh nlpbtlrJ.c .01d. It: t.
OM -ftC the JlK>ilt;.t.bl •• Ml~t••• r MaV)' •• tal•• ndlS.fttaa

•
u-1t ••••ct .1 •. ~., rd-bUt. At 800 to toooOC.it. d1e.~ia~ •••

euioa .bO OGcu.rina "aU.em '50. ad 1000-<:..

C.ir'bOJil and (larl!ftQ ~"o:dd. t'4t4\l;clD laAd •••ulpbAte to l'b$ wJ.tb the

tor-.UOll. -.1_ .t fb ami "a' 1bi. doubl. __ onon.axp1dmJ tM
~~pearanc. ot S and &oata tile radtaCliq tuaioft ot 1••4 bl•• t.-

:tarnae••
•

laU.••t. aixturtla ot tbe•• ~d. react 1ls.ccOl"daftee with

.be ""aetic_ •
•

J'bI ., :lPbO III Fb .•. SOg •

Pb' .•. PIIlSO~ '" aPb .•. U10n
506 •
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•
•
•

• ~xe.pt £~ t~ rae'll
• •no-.-.~... . .

that tIM ' •• !,OUII pl'GdQllt BOa Joe rit1ldravlk
•ra.', -u it 1. -to~d. b~f;b"ho.o reacticlW

-a14 rriw' •• _d aqu1llbriua "WOuldr •• uU:. " the_ i. _

axc•••• 1' PbSor AU ~ tbd c.l1'*d ~or br tb •• ~.ti<m.uw,
• ••

'.xc••• r •••a1lla waatt."H. 1£ 'IIhal'4)u an "xctllllli 01' PbI041 par-t

•

or •u o£ '111Ml •• d U Clbhia.cl ••• PbO•
••
Pb' • $PbO "',.,.+ JlbO •. S0.•
aFb! • tPbO • ••• + ••• + .0.

•

•

•
•

•

PbS .•2Pb6O, .Pb .,2J'bO •.,aa2
PbS .• , l'bl0la- \PbC .• ",SOa

••
Frrell'lanU7the b4St t'urQao. proe••• b .•.•.larded do •. a.t.apl.

prtlCl•••• where •• l't •.• atlt"ally £UtI o£ cc.plaxJ.t,.. Th•
•

ClD.plauty U -epop.ted'b7 the t.aet thl'lt tbe IhCltuAlilond1tiou

ntbin tb. t\tntaca are aitb*J" unbowa or vU'," dUtiou1t to

detara:Ln.. 1h. blast I"aMhOo procl ••• ,t.a ind. •• ct COIIpO•• 1It rd

~7 dalie.tel,. bAI_CadrellO'lo", _D7 of .hioh •.•••la:t~ck!p.Ddtr1lot •

Pael in • hl••t ~. boa • dual rol.. It t•• h••t prodac~
add• pduiJll; a&ent.. ~ hat- Whioh "'0 ollplo,...d taU leD

•
a .1. ••••.•. ~tar.l tv..l and prepared t\\U. ThetlAtW"li1 t\l..1•••

•

•"!" prapuad tuale .ro oak. and otHU."'.t. itU;1'wU&biIlOIte u

practJ.cdly t.lM tm1YV.d bb. turnAoa tu.l, oba_oll1 •.••• 1.11

u..d at. •• eft pI•••'ll.. At "a1; plant;., Mllla.OI". oalle i. eIqIloyed

,.,
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• •

•

,.••••'the .uce••• fcl opctl"at1on ot.• bl •• t turn.ee. £cJur Obarut_

•.•ti~ oCt'i.l..l. _" or t'w1d"tmt.l UlpGr~l1c."

• •
Jt. o:n_ .trv.ctur • .battw ook. hind_. the tnt1aata "nt_ct

•

•

••• •
I" 'eM! skNttu •.••(II' .ror9!ltx1

• •

•

•

• w.twow tM carbon of tb. 0011._d the a~IiRl 01'tM blut,

tha'ebf rtItueUna; •••te or Cl~Ucm. 'Dr.. r.t •• t -.hJ.cb

th. ooke i. tnwnt .and. thU'at'4ira tb. -calo"r1tio at't'.ct per

tln1t of' U •••• VId"W. with.

(.) the ar•• ot tb. tuel ••po••d to the bl••t.
(b) tu Att1.rt5.ty ot t.he rar1l1Wtlar t)1Hl ot c.rbon t,.. oxy.-.

1. 1. tlMlr.for. oby1o_ tbat _ 0p. _llood•.•.eloPGd .tructQl"a

aqo.lq 'the au:1alIa ••••• 0:( carboDto tlw bl"at, "'. deau.d.

~ pbJ'aical .ta.d.-d, by VIt.1.bbl •• t rur-. C\ok-.i •• __ .U,.

•

•

AOok.that br~ down ••• 11,. into br••• lli.l.l .tWilr •• !,.
afteet tk. operation or "bl~.t.turn.e~. Th. b.1&bt of'"
_"ant bl •• t••tva.oa U cOlltroll.d ".r,. .1"1'•• 1;' by th"

•
•

50.
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,. !\y't;'Ub IF fg''bp'UldlMsI
•

•

o
•

•
•

1'11* r.aotiv1ty or t:I~ulltlbU1t7 ot c.okCl MaT b. doJ'tD.d•• Ul •...t. f)f r • .,ctloD b.t.o.n -ua. cok. and-0X1'I_. R•• cU,v1t:r'"
• 0

not directly ltehhd to thto " •.1:, at .I-Clh tb.. air i •• opplt_

.nd IIlUlf:l"taCt.er.. 'th. rellCltivU.y ot •• cok., bo••••••r. 40••
• • • •
1~cU7 ,.tree$.'lb. iat_.1ty or c*tllbu.tl<m Withinthe

f'\enIoc" •

•

•

•o

tile f.Dnaoneo-ot the alilh oontp' of cak• .in bl_~t\lnlaC. •

.-.action 0._ b•• PPf'Ca.Ilt.cS whenit 1. rooU,_d that 1 pot.
o

•• r'quire' 2 »ot, cob tOol" 1t. r.-411.

o

•

•

.In .'d:l.t10S) •• the or •• nd h~ !'lu•• V'. an 1.-porunt part; ot'

••ttl•• t••nantaeo bUr".. 1'tMIptU"pD'1II ot .u.ob I'luxoa •• e to

",•.r••rt the &~. or tbe or. u4 tht! au ot" the tu-l J.nto •

f. nut •• 1_._ 1'bo•• l,ction ot tu prop.r nux or £1U." 1•

•••_t •.•1 Cor .tftclellot and _O*lol'lic epernU01I 01: tb. proe••••

Th. b.tt.r the t'hw the cr-.i:.r i. th. "olWY.lfit' .lUP' P'"
UJ'lit •• tabt .t' n'Uh Thb phil" pod lJ1•• aad .-,c1:h ....-'nl

•
at' t1M cur•••• , rith • t....- 1••• or 1.,d .in tb •• 1... 'l'blI

•
•• " wit.lIle tlu •••.•• s.. e••• 1.» CaOaad ,.0.

'J11. COIU"51.& £ordq eOll.tUumta ooncont.cl •••• ".0, (lao, .10.
o~ PbO. at tba.. 1~ h.. th. are-'••' tabdancy to tor- alac

with .1Oa ••. AlO tM 1•••. 't. 1'l1lle••• 11-. •• bo.....-r rill h•••••

'°9
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•

tcllClVA07h eQllltJ1I10 riM:. 'PlIO,
• •

'Oli the ••• Wlpti(l:Qi:ha. it will
•

4t.p1u•• 11 but ~t1.1l7 a. !>be)

••4uetio.to _tallie le.d,
•

•

• •

r~l1:r tb•• dd1tloh -osF.o wU1.
• •to~ • t~~ .ddi~ioa ~ will r.teee cop.ld.~.b17 tb. ••1~laa

A aharp ..,.t .t"'_ro1'o"'" ba _e'd.whJ.cb will, lilvo
•

• t1.ui4 da", .••t 1'"r1T l.cnr t_per.ture. It baa t..n CGWSjI
• •tbAt t.ber•• ala,* _uallT .oat,.ib 29 to ,8, p_ "c_~ S10a• a -to

".1"1" c-.t r.o. and til to a\ ~r Oallteao.~O

•

••

•
•

•
•

•

•
•

•
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Chapter 6
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CHARGE CALCULATIONS
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•
th. _60th vorkina of • Ua.ri-tam.. •••"'17 ncb 4epndaBt ••

ealTect bl1J'doQill~It aa,. bell"~"" th:l.t eale:ulaU_ ~t ohu-p. 1.
o

• .11• .,t •.•• .war ot' l'Outin pari of hlmace opltl'ati.n" a.. th•.
1'I.lmacoh .l"mUlins •••~b.l'1,.t ..tlaor aiI.1'dItftlU of .cbarp •••• oth •

•

• •
t. b~OldIloI0 IUUeto. b•••le, the~.ee-aa atapl,. 1c.ere_" •.

•11tth t.ll. lJl'QO,'Uu. g •.aUld •• ONor h4uc•• tlr.. p~riio.

of •. bUtt'! flux. If it ",.e_ ••• e•• ....,. to cia•••• too•. a••• ~.

wll.1ehCQatat.na. U1 ao•••• Uica. tbu •• p"ftfiud.,. lIMiI, til •. tlmr

.l.J .1.apIJ "'II'1etlNaft'd" by •••••. laated aaonat.. .III ata.riiq •. n..

f'u.rItaee it. •• ,. be po•• lbl. to ..u QP the cbaree b, .t..plJ' allk111'

if; .brllnr to aaepr"'loWl11 IIM4. ,11l._ ca..,,_ ho"'"r. "tUI'

Nault£ .1aht b. o,.tll.1Md Q' _10u1.tlO11 tho. bl" praetbal 'trial',and

.l clI.r~ abdlll.l" t(l that. ulld 1ft battar)'-Phte •••Uhe ttl&,","-

furnac•• II•• Me. tl.o4I~ eo.. oalC¥latlcma. b....-e.,..r •••.• lie••••••

to eOllftU'a the._ tlca •.•• ad tbOh (lbtdll'" '"* ttl. ext-till' tall'l1ace
•

optlration e.Uo.

•

QaUtn nat"•

••••• • 38 pill' clttlt
• •• ""' . •••
••• .M •
•• • •••• •

•
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loIlI!.JS8It •

•• •
• tv -•..-•• •

•••• 0 '--•
ilM'

• '...•. .....- •
•

•••• • • •• • • • ••• •• 0 • •
• "hi ••• 0

•

•
• •

••
•

•
•

•

•

•

•

•n ••••• ...u ••..••••..,._"'" eI "".laU•• ,_ IM1••••1..... n. a.
".Ift. ~ ••••• _1ItUl ••.., •..ua.t••••••• ,..-t••.•••••
III so". _ •••••.••m1•••••••• all.plIl.)'''' ~ ••••••••••
t "1$' .,_.b." ••.•••••••.,..••1•.•.., ••• r- t_ ••••••••••

• •••• • •• n ••••••.••••te •.••••••~ ••,••' •••••••••• .,.

•• .••• 111-.".b•.'.••••.••.'" u.'''' l'oi.(CaD. "')/8'0•.•••••
JM; 11••••••• ., ~ ,"a til •••••••.•. ftr ., ••.••••••• U••••I••••••••

•
•• li II I will",

•

•..,.....
••••••
• •••• •••• •••••.wi" •.• 1••• _.. • ••••••

ftU .-It.lJ1hll ., "lei.,. It••••••• Cd!•••••••11.'•
••'. CIIlI ••••• ~ •• x too_ •••• -
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-
•• 100 Ib1:,lnt. re-qnil''' 2D lb.s c. vtlln .lll

foU_inc 11IIxto ~.l wttll t.h. uh COlI;tnt J

• • •

•

•

•.ult~ll~d~ b••feltyi.6 • 2.~

• •
a-. pna.ll't •• 02x 20• 0.4

•

•

• •

•

•

•

•

. ' ..~~
•

~eret~u .• cao l'equlrfl1:•• 2.M • 0.4.

• .2•.t8

2.1&::It 2.;il • /JI8 1h.,ll00 lb ell••••••
••

•
•

•

• •

In ••••"11» ~<*Pd1tieA fl-fhS. t.MWUc01l1'ub In b14ft.-tlll'Mee

opl!l'attOft.. It 1. cuat.oa"7 too Ilda"~4". &"ordaaee with the
o

l'oaettop PbS + F. • l"eS + !'b. As PbS 1•••• dnefld ItT JJIIo. "Uh the

tOl'lla.tlcaof ft aftd iOa it hu htm 011_4 th.~t 20 JIllt. PbS1e r-du-.d

bT ,. uut htmoe tb '-OllDt.ot h:f ••t:blll'pd I!Ihou14b. I
•

APNO•• + 3C • ?'bl .• Pb .• CO + .s0a

aPHO .• + :sc:o • JIbS .• " .• CO2 .• 802

JII both tM ea._ :IIlit ( 2f1'I .• !2 .• 64) • 606 lb. ot lluipbate pNK\aoe•
•

•
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• •
aocoJ'IUIlI to. th. !,aeU ••

• •
• •

•

•
•

.
PbS .• ••• • III • Pel

•
•

•

•

1/II.Itf.I..da IlJD Da 0' ftlI "tUI'\'l* ts6 Ib", of h~

n. QUP ~u.a. ~ IN or nlplti«e whicllF~no •• ~ : 18lb.

of PJtS.et nidi. :I lb. b hdIInd .bJ p.o••l'hl, s. Afton bJ' O••'11b. h.
'. .

fbi. ,; Coatal.lle« in 0.7 -* :II. I fb h; O•••
• • • • • •

~ chu,. CHII'4 ••••• h11ow01

• latter, Plato •• toOllMt

t••• • .10lb •
•

Lt. • • •••••
lJ'fm OXid, • 2 lb••

•

" mleal blut-~nsac' ~t2 o-.tai ••.4 fJ'1lII a p1&11t"lUaa

'batt4lJ'f' plate. coll,lata of •

• •

Bd'krJ Phte, • el50 lb••- • '10 lb.U.. ~<IlI' • 20 Itt.

IJ'«J; _(Fa-l'.' ... "'"
"ro •• It M.Ua • tGO lb •

•
DtlIlp Ill., • dOlba

•

•••

A htJhal' cob ctt&l'&* h•• kalloulHd "'.&••• it i'of lover .Grad' tb.aJI

lb. u'" t••.••t.ra c01Ultrt_. 110drop .ail"- ••. tt. _" pooduee4 ••.

lIeee nre not .1'1'4 i. latter opuatao_ bOcau.- of 'qJ'7 oesllpbt.. .pown e~capper. A. the «.o1Ult tl'f dll' proClu~d ••• u..,. _11 in 1IlII01tDt.
~ '<:Ie.•• could.ot c'b,fU''''tIIBI la.nlh oheq_at ~raUo •• IIoftvU"••••

U1to.1ac obtalnn frGa e"rUer o~rtlUOM•.•,.. cb.arp4 •• th. lad

llIpP'etivn.,
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