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BISIIUTH 

Introduction: 

Saveral .etala are outstandIng 1n lome particular oharaoteristio whlch makes the. 
extremely us.ful, even essential, 1n our daily lite. Bismuth 1s such n metal. In nor­
ma l tim •• the supply 1_ adequate and 1. more or les8 controlled by & ttw large aom­
panIes, both domestl0 nnd foretgn. They are able to balance supply and demand and 1t 
18 reported,that beoause ot amplo luppli,. and olos, oontrol. a lo •• r ing or pr1ce would 
not 1norease the use or the element. 

Blsmuth is 4 relatlvely unoomaon aetal known generally to~ its .edicinal UI'~ lts 
~etallurg1cal appl1cations, though enhanced greatly because or the war, are not aa well 
known. At the present ti.e bi •• u~h 1s one ot the tew metals placed by tho War Produot1on 
Board 1n Group I ot nthe lIoat important materlals essent1al to the war etfort". Group I 
is detined as those materials, supply ot which 1s insufficient to satisfy war plul e.­
sInt1al Industr1al de.ands. 

History: 

Accord1ng to early Writers, bismuth may have be.n known to the anoients but was 
believed to be an undeveloped torm ot tin or lead . In 1530 Agrioola desoribed the 
metal under the name ot "BlsemutUIIII!. Libarlua wrote of the metal 1n his "ColIlI.entarl­
orum Chymioorumll (1606) "!1d stated that It was used to sorten tin, but he conrused 
bismuth and ant~mony • . Other writors or this period had no clear Ideas ooncern1ng b1S­
muth as a true metal. J. H. Potts 1n 1739 tirat demonstrated oharacter-Iltic reactions 
of bi.muth, and tho •• woro CUrther demonstrated by Geoftroy (1753) and by BU8unn (1780). 
How the Ded1cinal qualities or bismuth salta were dlsoovered . is u~kno.n, b~t thl1 knowl­
odge dates erom the Kiddle Ages. Llbariu8 disoovered bilmuth subnltrate and It. efticaoy 
In treatment of diseases oC the in~estinal tract tor whloh medioinal use it Is atill 
appl1ed. The use of the metal 1n industry is of relatively recent tlme. 

Wineral Resouroe. of the United State I first mentlons bismuth in the volume whIch 
reported on mineral productiQn 1n 1882. Arter br1etly desoribing occurrencal 1n 
Colorado, Utah, and Arizona, the report atatas that produotion In th. United States 
"hall thus Car been oC no importanoe'l . 

In tho report tor 1883-1884 mofltlon Is made ot a little ore , "saId to have carried 
7 percent metal," whloh waS .hlpped froAl the Bi.muth talne In Beaver County, Utah, in 
1871. It also .tat •• that .uppl1 •• ot b18muth Cam. pr1n01pally trom min •• 1n Saxony, 
Hungary, Baden, Cornwall, and Australia, and that total produotion wal .mall. Market 
prioe waB. glven a. $2.00 4 pound. Domeati~ lmporta were Its ted beginnIng In 1868 (no 
weight g1v.n) v~lue4 at $)0,14,. In 1882, G4,837 pound. valuod at $111,087 wac 1aportod. 
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In the Mineral a.Boure •• report tor 1885 1~ 18 stated that Oft' ton ot blsButh wa_ 
produced .xp.rl.en~al17 at Loveland, Colorado, durin. 1865 and that oo ••• rolal produotion 
would probably IItart 1n 1886. It •• ntlon8 that the USI. oC the •• tal "a.re limited". 

Domestio consumption ot bls~uth inorea •• d progress1vely 1n the last part ot the la.t 
bl •• utb 

.entury but there i8 a gap in the/report. of Mineral Resourc •• after 1665. In 1?02 it 
Was reported t ,hat, while there was no produotion 1n 1,02, output tor 1901 was 318 . 6 
ahort tone ot bismuth or e allayin, trom 4 to 12 peroent bl.~uth and troM 1 to 2 ounc •• 
or 801d to the ton. All produotlon W&I trom Colorado . It •• n~loD.d that produotlon and 
price, or bls.llth and itl orel "oont1nue under the contro~ or Johnlon, Mathey cl Co.pany, 
Lt..ited, and the lovern •• nt ot Sazony." Do ••• tlc i.portl in ~'02 .er. reported al 
1,0,637 pound. valu.d at $213,704, ••• parod with 165,162 p.und. valu.d at $2",061 in 1?01. 

In 1,04 1t was rapor'ted that "the pr10e ot the .. etlned aetal 1s kept 80 10_ by the 
oomb1nation controlling the bu.inale that profitable 81ning of our do.e.tic orel 11 prao­
tically out of the question; ~ Only 5, 164 pounds of ore valued at *314 was reported 
market ed 1n that year. 

In 1,05 the report atate. that the London pr1ce ot the .etal _al reduoed by the oon~ 
trollina co.bination fro. $2.43 to $1.22 a pound. Wention 11 made ot reluaptlon ot work 
at tho B~llard aine, L.adv~ll., Colprado l of tho lara. output in SaKony ; ot dov.lop •• nt 
1n Tal.ani& of an .nc~.oul dep.lit ot tIno b1 •• uthQ ftopper 01"1; ot ~he laportant louroe. 
ot .upply 1n Bolivia and l"x100; of the extr&orcilnary d. .... nd tor aed.l01n&1 and 8urglcal 
purpose. beoa~ •• ot the RU8ao.Japane •• war; and ot .ark,tins ot 2,288 pounde ot do ••• tl0 
•• ~al valuod at $4,167. 

Thl 1,08 report tirst •• ntiona rloovery ot bl •• uth In l.ad refinlng by two oo.panl •• -
the United State. Metall ReClning Co" &nd the Mon.anto Chemioal Co. Prio' or th •• Ital 
waB quoted at $1.75 a pound 1n London, and it .a. ·.tated that the priGe had been ra1 •• d 
and aalntained. atter t ,he low pr~o. "'ported in 1,06 had extlngullhad. ~o.petltlon. 

In 1,10 produot10n ~on81.tld ot the byMproduot era. ~he UnIted State. Wetal. 
aetinlng COMpany" Graleelli, Indiana, pl~nt tog.ther wlth Q tew ton~ or b19muth~b.ar1ng 
gold or. from L.q.dv111e, Colorado . Dome !Jtic 111porta w.re 1,8,174 pounds valued at 
$332 , 666. Prio. of tho m. tal roo. durinc tho year fro. $1 . 70 to $2.15 a po~nd. 

Tho 1912 report .ention' the American S •• lting and aefining Cc. (in addition to 
the U~lted State. Metall Reflning Co.) &8 a produc.r or bil.uth troa lead retining 
operatlon. ~ The tollowt nS 18 quoted to ahow the t.eling' ot the trade at that tim. ; 

"Heretotore large buyers haTe olaia.d that they oould not 8atel..,.. bu," at 
Am.rican prodllc.rl or bII.uth, tor .bouid they do '0 and Ihould tha A •• rloan 
produclr. b. un&ble to continu. Bupplle. the agent. at the torelgn .ell~~8 
would th'reatter r.tua. to .el1 bI.auth to th •• , and the l&ck or a oonatant 
.uPi'ly ha. a.lwa.ys b •• n a po •• lbl1Ity to b. tear.d. 1I 

The I,ll rapcrt d •• crlb •• In aon.idarabl. detall the European combination whioh 
fixed ~h. pric. of bismuth and &11c_ the trado torrUcry to kill o .. potition. It 11 
sta ted 1n the report that tlue dust of the Anaoonda falhoe ••• lter a.ount.d to 76.8 tOni 
and carried 1.15 peroent blsauth tr10xld. equly.lent to 1,580 pounds ot bl •• uth a day, and 
that ~hls a.ount waS not consld.red" worth lav1nl. • table 1. givln Ihowlng reaoverle. ot 
bismuth Croa .leotrolytloally reCIn.d blIst.r oopp.r a' various copper sm.ltor. 1n the 
United a.atol, M.xioo, P.ru, and Talsanla. The recoveries ran,. troa 0.33 to 27.3 poundl 
ot bll.uth to the ton ot blister ~opp.r. 
tho high •• t a~ Mountain City, California. 
at $213,257. 

The lowist recovery waa at Steptoe, Nevada , 
Iaport. during 1?11 •• r. 117,747 pounds valu.d 
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Conditions d1d not chango .aterlally betwlon 1,11 and the start ot World far I. 
In 1915 domeatl. lmports rell oCC sharply, dropping in that year to 44,)62 pound. valued 
at $108,288. It i_ atatod in tho 1915 report that the produotlon ln thl. oountry Wa. 

17 

1n the hands ot oompanies whlch wIre so 8t~ong and who'l bl •• uth luppllt •• er. so oertain 
that the control formerly exeroised by the European combination had b •• n considerably 
•• akened. 

In 1,18 lmports Jumped to 135,700 pounds valued at $277,273 compared wlth 69,250 
pounda vnlued at $142,)00 ln 1917. 

Attor World War I control of price a apparently roturned to the English firm of 
Johnson, rAatthe.v I: Co. Although production statistics wert not publl.hed., 1t Wa.1 •• t1-

mated that dog'otl0 8ale. ln 1921 dld not exceed 2)2,000 pounds valued at $)96,000, 
In Maroh 1,21 the prlce dropped to $1.50 a pound where it remained tor the balance of 
t ho year, Imports wero 94,085 pounde valued at $114,891. 

In 1,22 price of the ~atal Jueped to $2 . 45 ~ pound. 'he 1922 Uiner.l Resouroe. 
report states that 1n norm~l t1mes b1smuth orea and conoentrates without other metale 
should cont~ln at least 15 percent of m.t~1110 bl~muth to be marketable. B1smuth pur­
ohased 1n the domost1c market wal .atlmated at 226,)85 pound. (1nolud1ng 8~m. imported 
me~nl) at a oost to the oo~sumer ot $2 . 26 & pound. Imports were estimated al 121.505 
pounds valuod at $23?,777. 

bismuth 
The auooeeding reports of lI.ine'·41 Resouroes do not oontaln/produotion ptat1st1ol, 

and the h1story ot the dome8t10 1ndustry is generally brought up-to - date under the later 
heading of "Statistics and Pricea. lt 

Physlcal propertie • • 

B1smuth 1& a 90ft, heavy, lU5trous metal, .11very white 1n color with a redd1.h 
tlnge and .ubJect to tarnish. Its ope.1Cl. gravity 1. 9,8 ln the •• lld at at. and 10,06 
when liquid. The speoific gravity or the liqu1d phase door,asea to 9.6 with inorea.e or 
temperature to 650°C. The .et~l 1. br1ttle and granular; the fraoture is ooarsely 
orystalline, and crystal habit i8 he~a80nal rhombohodral. Welting point is 271oC(520oF); 
bolllng point 18 from 1090· to 1450·C. Blsmuth has the nearly unlque property or ex­
panding on .olidltlcatlon. Heat oonduotivity 1s the lowest of any •• tal except .orcurYi 
electrioal oonduotivity is very low J only 1.1, peroent that or silver at l30 8oc ~ Unl1ke 
.oat .etall the electrical conductIvity or bismuth i8 grenter whsn .elted than In the 
solId state. It is the .Olt diallagnetio or any metal, that ia, it i8 repelled InateQ.d 
or att~aoted by & magnet. 

Chemical properties : 

In the periodic table bismuth 1s grouped wIth antimony; many properties or the two 
metals are sim1lar. ' Air at ordinary temperature. does not attack bismuth, but at h1gher 
temperatures tho metal takes on a coating of dark- colored oxide. Bismuth decompose. 
s team slowly, 11berat1ng hydrogen; at room tomperature water hal l~ttle efre~t on ths metal. 
B1smuth 1s easl1y dissolved by nitrio aoid ; 1t 1s dissolved by hot oonoentrated sulphurio 
~cid w1th emission of sulphur d1oxide. Hot concentrated hydroohlor1c actd dis.olves bi. M 

muth 31owly. Chlorine, bromine, and 1od~ne comblne direotly with blsmuth to fora the 
hallde., Likewlae sulphur comblne. with molten blemuth to form tne sulphlde (B1

2
S

3
). 

Blomuth .ulphlde ls preclpltated Crom solution by hydrogen sulphide and all the soluble 
sulph1des. B1S1luth nltr~te obtained from n1trio ac1d solutions 18 the most iMportant 
bislDuth salt. 

Normally the most important UBe of b1sMuth is in phar.aoeutloal preparations. j 

oommon use ot its compounds Is In X-ray examination ot the digest1ve tract and in the 
treatment or d1gestive d1sorders. 
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?hl low melting polnt or bI •• uth tor •• the balll or a number ot us.rul alloy.. 'he 
property or expansion on solidifioation 1_ alia adapted to counteraot ahrinkage 1n certain 
applioation.. B1sMuth ooablned w1th lead, tin, aad.iua, and antlmony tor •• alloy. used 1n 
.prinkler and other tire - proteotlon apparatuI, loldl,.a, and electrical tUI'., all or whlch 
rlqu1re a low •• ltlng polnt . 4110y. oontaln1ng bismuth are used tor bearing a.tala and 
d11 cast1ngs, and tor taking 1mpressions of wood out., oOln., and varioul traglle obJeot. 
whirl sharp delineation 18 r.~lr.d . A •• all peroentage ot bl •• uth added to oertain •• tal. 
and alloys improves machinab1lity , 

The tollowing table. gives oharaoteristios of various low- . Itin, point alloye : 

Pua1blo 81amuth 4110YI. 

PUllble below the bol1ing polnt of water, 212"F. 

i 
Bismuth, Llad, Copper I Tin, Cad_lull, "Iroury, Antimony, Melting I 
.eltlng molt1nS mo.lt1ng I ... ltlns .. lting meltlng •• ltlng point ot 

point point point point point point poin't alloy, OF_ 

5200 )' , 621 , 10F. 1,981.soF. I 4li'.It ..... 60,.6°F. )7 . 7°F• 1,1660". 

Charpy l 8 eutlot10 6 5 --- '2~ --- --- _ .. 2040 

Nlwton's "'Ital D 5 "- ) --- --. I ... 201· 
D'Aroetll metal 8 4 .. - 4 _ .. --. I ... 1"0, 
Roaetl metal 6 8 _.- ) --- ._. 

I 
_.-

I 
1740 

Onionll me~ou~lc 6 5 _. - ) --- l~ -.- 1700 

Llpowitz t8 mltal 6 5 ._. 2 1 --- _.- 1500 
L1powltz'l mlrourl0 8 4 -" 2 2 1 ... 14)0 
"ood's mltal 7~ 4 ... 2 2 --. ..- 1400 
Guthrle'. eutlctic 6 ) ... ) 21 _ .. -.. I ( 1) 
DIArcltis merourio 8 4 -" 4 -'- ~o · .. - I 11)0 

(1) Very fueible. 

81sauth m1nlrall: 

The mo.t important bis.uth mlnerale are the native metal, the sulphide (bi •• uthinlte), 
and bismuth-bearing lead sulphide •• Oxidized minerals are bil.ite (8i20)')H20), bls.utite 
(8120] -C 02-H20), and 80ml combinations with arsenic. textbooks on mineralogy ~180 lIst rathlr 
rarl bislluth alnlrals as rollo.s . 0Z3ohlorid8 sllioate, telluride, tellurate, eeltnide, 
granatl, and vanada~e_ 

Native bismuth, usually in oube·llke rhombohedron. having a brilliant metallio lustre, 
1. round 1n orystall1ne rooke sometl.e. associated with .ilvlr, oob~lt, lead and zino ore •• 

Bismuthinite (B12S), generally aaoslve with a fibrous structure, has a lead- gray 
oolor and streak, somlti.l . inclining to lighter shadl. wIth a yellowish tarnlsh. It 1. 
associated sparsely wIth some other metalilc minera18 In various parts of tho world. 

Oxldl%ed bismuth mlnera1s have bean round conoentrated in the oxldl~od zone or 80me 

ore deposit., notably at T1nt10, Utah, and at the Great Coba,. coppe r m1nl, Ntw South 'nles. 
L1ke 80me other metala whlch are ateeoted little it at all In the laboratory by wat.r at 
~rdlnary te.perature., oxidation or the primary bismuth IIlneral. may ooour under natural 
condItion., and t he resultant oxide. al'l aore or le.8 oonoentrated 1n the oxl'Qizld zone ot 
the deposit. BI.muth oxide m1nerals &rft oommonly yello.ilh 1n oolor And powdery. 

*Credltod by Yineral Resourol. or the United State., 1'17, to B. Dunstan, QUllnsland 
mineral deposita (bl •• uth); Qu •• neland Gov. Kln. Jour. January, ~'17. 
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Souroes: 

Domestic bismuth 1s derlved almost entirely tro~ seoondary reflning operations at 
lead and copper smelters. No deposit ot record 1n tho United Stat •• 1s mined tor bis­
muth alone, bu\ as Itated,lt 1, an acc ••• ory constituent of 80me lead and oopper ore. 
mainly 1n Utah, Nevada, Idaho, Kantana, Colorado, New Mexico, and Arl%ona. In 1~40 the 
Bunkor Hill ~nd Sullivan Company started an •• retinery designed to produce both anti­
~ony and bismuth from the tetrahedrlte ore. of the Coeur d'Al.ne district, Idaho. 

In Canada bllft1uth has be.n produoed both frOID the s11vor ... cobalt or •• DC the tamoua 

oobalt depoolts 1n Ontario and fro. the ore. treated at the Trail smalter 1n Britl8h 
Columbia. 

Blsmuth 18 found as an acoessory mlnerAI 1n many Uexican mlnes, and a largl p~rt 
or the Uoxloan productIon Is oxported to the Unlted Stat&8 In ore or lead bars. 

Tho two South Amerioan oountrles, Peru and Bollvia, contaIn the largest known 
.ouroes of bismuth. They have lar,l rlserves ot bismuth minerals aSBooiated with other 
metallio oriS. In normal time. thl.e two countriea could supply world dc~and without 
dlffioulty. Ooourrenoe. of bl •• uth .1neral& Are known 1n Argentina, Chile, and Brazil. 

Europlan souroe. are •• inly in SpaIn. Both England and Ger.any tar.prly produoed 
so~e blsmuth3 In rlclnt y.ar. the •• countries have been dominant In the aarketlng ot 
bIsmuth but through oartels and smeltlng f~o111tlea rather thnn through mIne produotion. 

In Afr1ca bIsmuth occurs with thl South Atrican gold ores nnd has been reported 
at several pleoe. in Northern Rhode.la. 

ASlatio produotion hal been largely dor.ant beoause of the war. Vor.erly China 
exported a material amount. Japan produoes the motal malnly as a by-produot ot 
8mel~lnl · operatlon.. Occurrences of bismuth .inerale have beon reported in Bursa, Korla, 
SiberIa, and tho Dutoh East Indios. 

Ocourrenoes dt b1smuth in association with other minerals are known in various 
parts of Australasia. Thl .oat 1mportant depos1ts nre 1n New South Wales, Queensland, 
Vlatoria, South AUltrali4, T"lmani&, a.nd New Zealand. A smBll to moderate produotion 
has been .alntalned tor .any year •• 

It 1. reported that the United Nat10ns oontrol 80 peroent at the world supply 
oC the lIotnl. 

Stattstics and prio •• : 

Domestio produotion statistlos are not published . Uineral Industry reported that 
imports , ma inly In tho form of ~etal, 1nto the Unlted States in .l,), amounted to 182,8)2 
pound" ~ double the amount in 1'38. Exports dur1ng the f1rst eight montha ot 1'3' .ere 
est1mated to have been about ,14,000 ~ound' comparod t~ 225 , 600 pound. for all of 1,,8. 

~orld produotion of b1smuth 1n 1,,8 was est1mated by ytneral Industry at about 1,000 
tons. This amount has been greatly Incteased because of ~he war. It ~a8 Istlm&ted thAt 
the appa.rent world oon8umpt1on 1n 1'3' waS about 2 ", 600:.000 pounds, ot whloh about 500,000 

pounds was consumed i~ the Unite~ State. and 2,000,000 pounds 1n Europl. Probably a part 
of the apparent oonsu.a:.ption went into stocks 1n :l1ltlcipation or r~stri'cted trade. 

Botore tho war London quotaticns through the tirm or Johnson, MatthlY a Co. goyerned 
the world m&rket price. fhe re. largo smeltlns companies which oont~ol produotlon 1n the 
Unitod States acoepted London quotations al the basta of sa le. made (or tho .Olt part en­
t1rlly In the do.eatio aurkot. Bloau •• ot the war, r18id 80vernment oontrol i8 now ftzer­
cisud. 



Uark.t prl •• Ju.t prl.r t. tho war In Europ. wa. ab.ut $1.00 a pound. Lat. ln 1", 
tho prl •• advano.d to $1.25 a pound wher. lt ha. r •• aln.d un.bane.d. Quotatlon. tor tho 
phal'.&o."~lo&l trad, &1"1 tor "., p.,..lnt .~;&;.&1, tr •• 11" • .... Int._. '0.0"d1D& t.o U. s. 
Bur.au or Uln •• Inr.r8&tlon Clr.ular 6~6' a typloal analy.l. 1. a' rol10w.: 

SUver 
L.ad 
Copper 
Iron 
Zino 
Bl •• uth 

0.05 
.005 
.007 
.005 
.01 

".,2, 

per .. a' 
" 
" 
" 
" 
'n 

Prl.o. r.r bl.nuth durln, tho .arly part ot th. pr ••• nt o.ntury w.r. s.norally 
oons1derablY hlah, .. than at pro •• nt. JUlt bltor' lorld Jar I, prl0 •• v~,.. about $2.00 
a pound. In 1,16 tho prl •• wa. $4.00 a P.undl ln 1,17 tho prl •• wa ••• t at $'.50 a 
pound and ,.1 unoh.nsed unt11 th. Ind ot tho war. In thl 1,20" quotation •• er. "n­
erally ••• r $2.00 a pound. th. prlo. d.olln.d ln tho d.pr ••• l0n T.ar. ot tho 1,,0" 
to below $1.00 and IhO.ld 11snl ot Itrlnath onl~ lat. in that period whln un •• ttlI4 
oond1t10n_ 1n Europ. 0&\1I1d. thl 'trad.t to aooullUlatt .uppll.· •• 

Th. pro •• nt nark.t qu.tatl.n 1. tor •• tal bar. ln ton loto. 

Retel'"lno •• c 

U.S.Bur.au .t Mlno. Uln.ral. T.arb.ok, 1",. 
U~ S.O.ol. SUrYI7, M1n,,.al A •• ouro •• ot thl United. Stat ••• 
!ho Uln.ral Indu.try, 1",. 
U.S.Bur.au ot Ulno. Intoraatlon Clrou1ar 6466. 
roztpook ot In.r,anl0 Cho.1.'ry, Partln,t.n, ".Ul11an and C. Ll.lt.d, London, 1'37. 
MOdorn In.rlanl0 Ch.nl.try, J.M.U.llor, Lons.an., Gro.n and Co., No. York, 1,,0. 
Handb •• k ot M.ntorrouo U.tallurcr, L1ddoll, M.Oraw-Ml1l Co., M •• York, 1,26 • 

•••••••••••••••••••• 
AMOTHER !ALL TALE or A SOURDOUOH 

J.a •• H. B&tob.ll.~, Corvallla, wbo •• ~.pu~&tlon tor •• raoitT 1 •• 1 ol.an and .pot­
lis, •• thl n.wl7 tall.D Inow or thl No~tb Countr¥ .hlob h' lov •• to talk about, told 
ua tho rollowln, .'ory, and wo unh"ltatln,ly .ouoh tor tho truth ot anythlng Jl. toll. 
ua (Ed.). 

I Ya' talkln, wlth a l.n.ly pro.p •• t.r, ln a 10 •• all.y 'w&7 n.rth .t tho Ar.tl. 
Cir.la. H. ' .... one or tho .hUh ot tho horde ot ,old rUlhor. who dld n.t tind any­
thin, but, In .plto or that, •• 1 II ,r1pped b7 the v.I'n, •• at tho o.~ntr7, hi had aaD­

&sod to ban, on 1n & 11ttla duS.ut dth J".t ono lon. windo .. ; tad", aouth. 

Ho thou,bt It would oh.or hl. u..olln ••• lt, ln tho l.ns h.t .unll' d&7', h. could 
Just ,r ... a r.w ot tho hardy tlo •• r. tr •• hl. h •• oland ln tho t •• p.rat • . •• n •• Ho .ont 
tor a varll'7 .t , •• de and .tart.d th •• Ind.ora In flat., •• r17 In thl 'prins. 'I loon 
.a danger ot lat. troa' ••• 1 OYlr b ••• , tbl •• ut. H. prlt •• tld and hurl.d the. along 
with ."rprl.1ns ." ••••• , tor ln tho oo ... tant war. ,uh11cht th.y Sr.w ta.t and aany aan­
agod t. bloo.. H. Ya' sroat1y dl.appolntod, howov.r, ln hl •• unt1.wlr.. !hoy Srow tall 
and .tro .. " and dl.ol.pod .p1.nd1d big bud.,b"t •• ta.t •• thoy blo •• onod thoy d •• olopod 
•• ak 1' •• ll 'or,.1 thl blo ••••• toll.wld thl IUD aroua4 durln. thl 24-hlur dar8, thl7 
yrunS thol~ .~ n.ok •• 

• ••••••••••••••••••• 
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