
Ill -,,,_. .. , 19'01 the Intl t:lite fol" Ft._.lM n••Q'Oh UM8'1"\ffk a "'1• 

i ·,- td •~men:•• 4Hi&fte4 to- W•fttlne the ~-- of· the • 11rt.,...Alln llluow 

~-- Mllll •~t.,...Allft ~.,.ta.tl11n ~•• (thtt 1-~r etan _.. IO 1-"9)• 

•4 the ~Oft fol, ~- .,.,.., .... 

~ ....... , • .,... ua411n.,_,, bl. ~atlOft wUh the s~ ~ O'I 

bl_.., ~-• of the 'ln.mlret•• wbo id.Wily l)N"'-dad the tn•tttute wt.th a 

l\1pp1;r of ,._,. allt1 00"4 fol" the" 8it! •l~l• ~••• 

ta a eonltterllible UM of ;tM•• ~• u..,._. $~et1or9 «tOl'tilltlon• • 

hwit tmm4 them -nr11 otld--•Y• holdlnc ft8h allv~ ftl7 nll ettb• on a\a4t»s 

or la •~atton. ~ O'ft rath• hem-y OYR1oa4ir,,~. we haft often t0011d. the lo-. 

to be amall. 

A,_., -,ot.,it t1:.> tetJt 1 to ,_,_... ny thne p&)p ttOMtt ~ri'tmt• to the 

~lf'lle4 1U'• of ft.lb ....... 1n the bucket•• . ..,. 'l'hctthel" o.,.,,._ a.. or doM ut 

-~•~the OIWe •111. !bl• taek 'I/Id ft"t t~to 'be ••r• but e. 

ton,: •ed• of ~mets •o ~reel be~ we dl..,_.-,. bow t,o ••l the wrlaot 

or tb,r; •••• n.;atTJ•t 41.Peot Olfl'Cffl'l ab•OZ'Pt1mt. luat ~ ot t?1e11e '\7l!"~1lmt:na11· 

exponfflSlt• ta di .. tn lllwtt"'tlon. ·TbrM OOl"d Wl"e tttle4 t4 the ftl"Y top• l'!tft'API• 

wt.th ,11tl•• ant! the oaillr behNII gl.an lffld. ewe •&184 • wtl ae po9wS'hle. ~ core 

-. t1tlce palfttfld to p!"dat air paa•lftg tbl'fflld\ th9 09NI ••• eClP♦-.. beavtl.r 

~. dth • teaU•~ ~ of ---- AM ,...i.. .. l the thtn. _.. -

mue~t..i. ~ .. th'ree eor-e, ,,.,. thea ft 1 led wt. th ntw ~r low aqpia ~· (-,.a 
.,_.. T,Mn" l'l411lon). '!'be nee '-" the .,_ eoft:tat o;t the wa,_. t• •n~ tn ~ 1. I 

i 
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I 
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oa.r.- •Mah• 1>••tnt.t tnto al 1. fte atreated c<>J>e catud ..t • l1u.Uoattn,; t110N 

,,_etrattcm ot ox:r«a th~ the O()h. »ut • to the tn.._e tn OQ"em tn al 1 the 

oat'lle.l'ft_..• flle· ...-1ment wu ~ 111ot lharply oomtlwtl.,.._ 

~ 41ffl•lty of d0lu41n, .,.._ ftOJD o.,...._fhe or ~1- w.al• by ~ 

ord.i'ftA1"7 aeala )'J'PO'M4 o-eat, l!ffld, hquil"e4 a lflft8 cea:,ob to ftnd e. ~1& __. _. 

to thta •• wh10h watt \\:._.._.,. to tbe ~ o~~ out of tb4'J 1-t'ltpWlamt. 

We fmmd o~rpa WOt114 'be pllleti ln tbPOUd\ or aw»md Nbl.lw .-i.t•• V?}flOUt aorta 

ot oetffn, of cl••• ot f'ldible oe11o14tn, etc., fall.ad • 

. tnel&mtl;r lh(l9@ pnUrd.11.-; a:per:l111ttt1 hdloate a i,ro'bab1- elu.ttoa to OH 

4\2_.,, fT• the lt&lffllf'-,tur-., Ni.-4tq tho •mnt of Wllltllatlou a!"omtd \be cm-e•• 

S;tnn oxn:- .lit 10 d;1:f"tls.lt to &.o\ut'.t~ f'ro-om watd" hari!g e ox.rt~ 4-ftol••• eltpt 

IU.tfffenon t-n tbi:'i ~t or~• cl:rffll.lQ.tin~ tl%"®.Ud the OOl'e l>Nbnb17 have U.ttJle 

ett•t n \he •cl'l'Q:t µ-.trt .. tlne tbreu.~ thc, core. ~ only •f!!II' tn 'flbic,h ft woul! 

IISPPOM th.._. • t.nCN.laee tn. the ~t of i,&1ttorttti&n ot the lilllltal ~ would 1:t:e 

ad:rant~•• ~H be t-n i,;11~ tbe c~ to lJ:r-:, mr.ft qu.1ok1y it'"'• 

A:ft.• ..,,, \l'tltmdffeftil tl"lal• wtth vw1ou.• •tr&la. (::1-a. ee11otd11'1. 11,llt 

otlw • eto. , u wu found, th1tt about a ~tndh 1'v• of ol'dinat7 h.,,,. -..:,nth otl 

•• eattect to the ~• of ttoellq th• tu~ of the watd1' ~b•t o.,._ 

,a,--,,tltnh Urlltke the lt~t- otte, Id mea:tctw .,.•al o1.1 •• •to.• ,_ hMY.V 

!'MObtne ol.1 all•• "fe'f'Y little OX'T~ to per.uatnt-e th~dl tt. Ant! of' -.r,e f.t 

rtH9 mtd 1,'s'l;\ll• with 111lldlt ~ ln th• YOltme of' the water, thu• not tetl:ag 

to 'Ptlll in al? • whm1 nlld. COY.n .._.. uaetl ... 

~te WN -now flu\ b pnpa'Nd to \lll&n'>ta.u • •~• to • ..,_ the d.ou1>"'41 

~Uon regar4lftC oqga TJAetfttlon t~ the qoN·I of th(! !;'tat A.lift b\l,olte'•• 

'.En thb ~ w u.i.6 oantatunt 

(l) ,-,o battery Jo•~ ~ly Uk& the~~•• on;e. f" in d.t.lfflllff and 



O'S!le fJf tn 41_..t_.. "'1.- NN both ci:no,11.cred wttb. ct'!, to iiet.-,tdne how mah ovge11 

P•••• th~ tho oltl .,,_.. 

(.2) A .,. battery Jo w1 thout oi 1 COY_.• to detd'fflt1\e how f~st h:;,yga Mri.v 

abliffl"bed t~ the ex,pohd lffi'rfNe only. 

()) t»r~• of 'Mbmow !Ueket.a wt th oll OOftlft. to det '""'• lfhtttbff O'.Q' .. 

1'.)eutra.tM ct~ the oor~s. ~ t~• of cores made by- di f'fet"en\ aor:p.t1ml•1, were 

ua.a. ne blue md one ·~. 

(4) ·O. CON (blue) ad wltbOIQt •¥ treatntl!lt. to (~~tlft"mine l!'attt of' n.,g1m. 

al,eo?ptlo-n tb::roo.,~ both w.rtoae and •o.llu., Th.ti, ebnla:tn nawrnl uM, •• the 

'btlo1mt ts Q11Ctllft'ld to wtm4. 

l!i;Ten dbt1lled. wawr eon111W1Ga oxygen. so the di etilled wawr waa trea\ecl w1 'lb. weak 

acid (later neu'\r:,lized) tU'.14 po'haa1.um per-mangnnate to destroy- the re~idual traoes 

ot putreaoible orgrmio matter und bacteria. To ?Mk.G dou.bly aun ot aterializatlon 

.\u further safeguards to 1neure com-parable reaul ts, the buckets wwre Npponad 

e11ghtl:, above the table to insure passage of ni:r 'bGlow • !:ind i:il 1 buoke't.e ,ind jti .:m l'i'G !"11, 

:r1tmed with celloidia for 3t 1ncb,M tiown from thlili top on thtt inside • . 
An&.lysee were made by the St.a.ndurd f~all•S'tnm rt roetbod • w1 'tb t,hm el1:mina t1on ot 



A study ot Orapb 2 (or Table l; ae:1rli8 data) 1Jill ehow .sevorru. poiattJ ot interest. 

The wnter in ihe oil-aovared i;Sle.es batt~ry jars ( cul"VNl l. und E) gaJ.MHl only 

about 1.0 part per million ot ..,1:xyg•n in two whole do.ya, t~bollfing the wr:f'uoe seal 

adopted to be very etteot1ve. 

'!'he water in the rtl.1u1s bat'kr:, Jar il'i thout oil eover ( GU'l""l'e 3}, ii,UD$4 oxygen 

alowly: 1n over an hour 11i hod leea thl:1.11 .5 p.p.m.; 1n tllix hoWl'a, leas than 2 p.p.m.; 

in Just 12 hours, about 2.3 p.p.m.; in nearly 1:,4 .h<>ura, about 4 P•Jhm.; in 2711 JKtun, 

about 5 parts, in neu.rl.y 33 houn, iibout 6 pertliJ. Thia water 1n this jar required 

nMl"l,J oo houre to obtain aJl ~t ot M.eaolved. OlCY8ft apprcu,chiug the saturation 

point. Ol®nrly, su.rf'a-ce aeration alone is not r~urtioient. 

The water 1n the two ooros w1 th t'loatin;z oil oovflu:ra { ourvea 4 ,md 5) f:;B.ine4 

oxygen apprO.xiB1tely 'twi N as fast as the eament1,,lly aimila.:r e;l.asa oontaine.r wi thou." 

oil cover. 'I'lua 1ndiclll••• that uader indoor st~mdi~ eondi tion.s the oxygGU poae­

tration t~h the core is mch greater than thmugh the uposed sud'a• of 'the 

wat.er. 

l~atui-:"ally • the wawr in the untNaffd ,~nd uncov_,red oore, free w $b80l"'b oqgen­

both through the core nnd through t.b.e aurfaoe (curve 6), Jgttiad oqgen a little 

taeter than either ,ore with oil oover. 

our general eonoluaion .is that the :rapid penetr,ition ot oxygen throup.,h. th• con 

ot the Hta7•AUve B11ckets is the chief reason tor the wccesa W'h1oh has aoooape.ied 

their use. 

Ot the two types of core eu'bu.!1 \ted; the green core in the one tei,t showed up 

altgb:tly better thJll:1 the blue oore. 

FURI'$R 1.U,¥.i.;;Ul}'i.{Oi''l'S SUOuE2/fEl> 

'iie oo.d in mind .running sare additional 11xp0rimente but decr•aae in fwlda 8llcl 

personnel, and illnesa, have prevented carrying tito~e out to do.te. 
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erlt rfauo-rrlt bed-roed.s al aea~xo sa.s't won .a"I.Bel ot elds-rleeb e.u ot -rseqqs bl.uow tI 

tarlwemoa tbetstl;gs e'IB a'l.st b.aB aseioud erlt rrerlw 8'IOO erlt rlg.uo-rrlt b.a.e eoslwa beaoqxe 

tmf 1 .ctBlq .al tuo blBl .aeed a.srl t.aem:heqx:e elrlT .rroU.ilt'Ioqe.a.e'It .al ed hl.uow v;e.dt a.s 

.;te~ es tuo bel'I'IBO to.a 

euol'IBV erlt .aerlw e~.srlo lllw .ae8~0 erlt wort Il'l:.sel ot eld.s'Ilaeb ad oal.s bluow tI 

.eeloeqa .aev.i: 23 .s lo rle l't 'to trl~l:ew emsa erl;t rlt 1:w be.tlqqua rloee S'IB e-r.st t.aeml'Ieqxe 

.a 'IO't e110 c ae'I.ut.s'Ieqmed- owd- 'ISD.ll.CJ rl;g.uO'Irlt t.aemheqx:e a:lrtt 'CI'IBO o;t ben.a.slq e.sw H 

.;t.uo'lt XOO'Id 'IO't e.ao b!IB (rlal't.aue 'IO ee.sd) rlal't brroq 

l.s;tem erl;t .al eelorl ~.a:Bm 'to eo.aBt'Ioqml erl;t enl:nrieteb ot a;t.aeml-reqxe 'Ierl;t'I.u't lll;tB 

c adduH • .I 1-r.sO 
• 'Io;:toe-rla 

.be.aoqtaoq ed ot bee.a oel.s a;t.aem 



\ 

ea.un:•f•b ot -taemhecp;e a.t ( ttoUlvx "Ut<. et-,;~ al) ---~ .a•~,xo ·" e.ld.af 

.atuouS .,,. UA-1,ate ~o a.U.w •tft tfa,,ov.f aelfti°Meq 4fl81%0 "l<0tftedw 

•.ull AN'IO u!s: ~HtBd l'INfm! T,J.ellad ,.,,at ,o balJl 
B'tOO noo e-r.oe ut ut -ust 

"8 "'8 tt13 ..," .-.e ,.V ra, ... u, ebJ ,u1l 

"lfl'CO or. l.lo "I~YOO .U.o 'lffOC ca "Ifft;O llo 'lfl'()t) !.to l"lffOO ,C, ball 
UYOD 

aattnoq1un•H,1C 
1W .oil en»o 

l. :S aqs-ro 

a-,tua.t.;,~ 64a a'1'.SOH 
.qxa lo d'Ud'll ,:e,;t 'ts 

,a.o aa.o oa.o - - - 00:0 - - - .. to.o fll.O 4010 
;,, .. - - Ol.O - - l.t10· - - - ~.o - - B!rl - - 04 • .l - - - 001$ - - - - Ol.O ... a&,s N._. 4lf - - - 11..0 oo,, - a.., - - - - OS:6 

... - - 1e.1 - - aoae - - a,.,- - - - 08:& 
o.t.a - - - - - O.hS - oo.a - - - - oi,a - - - 11..:.a - ... 001&! - - 88.o - - - a.au - - - .o •• - - ftht:& - - - - oa.o - i!Uttei - - ••• - - - oo,~ - - - - - oa.o es,.a 
oo.e - - - - .. Oltll£ - ea.a - - - - O&tU 

- - - a.o.a - - Hats - - "·' - - - 01181 

- - - - sa.o 00:08 - - - - - ».o &a:Ot: - - - M.I - - a.,ac - - ov.a - - - Oll&t: - - - - os • .t - Clat• 
- - - - - &O.O °"''~ - - - 68:8 - - &Ht~ - - 03.f - - - oa:oe 
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