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o. AtetrMt

exporincDts at «* Is particularly stressed.

V-71-.
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The extent of the Vil goer afreet Ln graphite at any point 
la an operating pile la scasltlve to the loon I structural dtuaticn. 
It la. for ample, greater near a sing. The purpose of control experl- 
aeuts In the 1 pile la to give Uifonaatlan In regerd to the average 
graphite In edvemeo of tne actual date of ooourrmaee of such changes. 
The ratio of the antiolpatod tine required for a specific change Ln 
the average graphite to the tine required Ln the experimental oracle 
la known aa the advantage tbotor fbr the position of expocure of the 
ear.pl e | the tern la defined Ln another (equ lea lent) any la roftr-
unoe to the experiments at A described in thia report. The advents.;** 
factor. F, ana deteraxned for a amp lee exposed In a variety of positions 
at X. For the doughnuts de sori bed F * t.3> for short imteralug ecus 
F * Z.l| for long Interning cans the value drops to 1.3. The diameter 
of the active metal Ln a slug at A La 1.1". The distanoes beta ecu 
active •sctal in the too oaaee core respectively — 1" and The
advartngo factors given are relative to graphite in an average position 
Ir. the pile. The factors relative to graphite in the worst position 
inanely, ad iaomt to operating tubes at h) would be lower. The need 
for short test cans and proper geometry of test samples tbr the control
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i. Mtrp—

x.

1H4.There were no local ahangos in loading la the period Sept.S-lS, 
Soo Appendix 1 for a brief deeoripticn of the origin of thio figure.

1 
a

will floe 
In advanoo 
is retort 

(Ires detail* of a series of experiments performed la the A pile to 
extend our Information o«>no*mLng the relative advantage of *joh 
favorable location*.

The graphite la the structural material of the u pile may 
be claealiled in two oa.egoriesi namely, that in Immediate contact 
with the operating tubeu and that more rwaote from thoae tubes. The 
Certvr we o«u: refer toes the in t wisely exposed graphite, while that 
loeetod equidistant between the operating tubes oan bo referred to as 
the a wage exposed grap Its. The maximum intensely exposed graphite 
and t * mSTiwum average 'xposa-J graphite will both bo at positions near 
the ociftrr <«f toe operating pile.

Advantage factor, definition

V-igr-er-effect ohango* in elastic modulus and in resistance 
are not linear function* of exposure (CC-2Z33). Consequently, simple 
otv-.'wrieon of gross changes observed after long exposures does not in
dicate the relative effectiveness of different positions. The curve* 
in figure 1 give the change* in e la at io modulus and in electrical re- 
slstanss a* a function of exposure tine at a calculated fixed intensity 
lev al in an arbitrary position2 at 35°. Any actually observed changes 
lx properties would require a definite equivalent ties* for their produo- 
tiou under th* conditions set for figure 1. Coa pa risen of such equivalent 
tls»£ for production of changes in properties in two or more posit!on* 
«!»•• the proper cf.’entire relation of those positions.

■

favorable locations in an operating pile oan give • 
efr>«cts la graphite sample* greater than thoae to be expected Ln the 
structural graphite of a pile (CO-1567). Knowledge of the methods of 
production of S'M»h exaggerated exposure is important for the testing 
pro,"ran at ’ • Use of such favored locations for test aamplv 
knowledge of change* to be expeotud in graphite considerably 
of ooeurratKe of such changes in ths structural material. Th

• *
...

dcpo«ur» of tost sample* of graphite at positions adjacent 
to opera tin hole* is not possible at x^ior will it bo possible at V. 
On the other hand, test holes penetrating into the region of average * 
exposure are available both at a and at V. A variety of conditions of 
exposure w. obtained at a by looatiem of samples within hollow tuballoy 
slug* ("dour tout a"), in oan* of di ffwrwnt les^tha betsesi adjaorat 
slugs, Ln cbm mau Ing contest with a slug cm on* end, and in oan* re
mote from slugs both in the operating hole end in the average hole. 
Details of the location of the** sample* are given in 3.1. The sxpori— 
masts doser .bod in this report were all run simultaneously. .Inaplea 
of the same kind were introduced into the X pile st the seat* time amd 
were remover, st th* sane time. Mo important changes wore **d« in the 
pile during the period of operation.1

••• :
* • • * «•• wo a e<

I



ChanC«a In Badctano* and blastic Modulus la Doughnuts (T S 86®C)
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-xp-yria ntal

3.1. Petal !■ gf the Mp«rUlt»

'W*

ptw^u.a & 
I>t ua dee*

upon the pr»'purty sncauxinad.
OSMMm On •<’>raM>r« at 1CKJ®, 
•n< 'ulus e?r ad - is .etootable *t 130°. —___  _ _______£_____
be * fun8ti..a at tsmporature. and the detensinat ion will~be

: e

■bd inch. The last esssples wore needed for 
eene, caponed La IaLsm—slug pshslLiune. C__ 
•bort end l^ag sanpies In order to •iUiiw..

siae.
elastic nod- iuo and eleetrioal r~ 
previous reports (0C-62O, CO-21 &.

*
•• •• e o o 
• * *"*

Advantage festers oaleulsted from resistance ohaares hart 
straight forward steal flawo. an ly whan the samples under oonpart.on hare

8.

»* O w-e e e sas ••
• ♦ e e o* •e wee we

• * • c • we

Let us take as standi rd t 
rtl‘.*r*l«ur 

«—— 111 f
1 . a • !reels ~-wr the ear*— -* the pile rurlar the"

Thon we define the art sat-Cage fector 
‘j = '>1/ B-

The value calculated for the ed-rantar* factor ran droid 
Considerable reversal at the resistance 

while >ua1iw of the at»nr« la the wlceMa 
- —----------> Thus, the advantage factor eaa

---------------- — —- — ee tarJ SMMPW •<■&* 
si tire to t apmtars on the atlt at rest stance change then on the 
ba-la of elastic nodulus change. The temperature of the reference 
posit let In hole B was thought to bu near 4O®C, although tiers la sense 
lucsticu on that point to «hish reference will be aade later. Th" 
other posit uns at which samples were exposed had tenporatures With 
ranred frw. 40® to perhaps 10O®C. In those case, where the temperature 
was suspeo* <jd to be above SO«C. the advantage faster a. detemlne^ -row 
ths change In clastic Modulus la the only reliable values the fester as 
rt-temiaod from roslstsmee change will be too low.

f u- oanvenienoe the standard position with which all other 
positions are otnparwd La this report is the aan-oper»tiny hole 0 Ln r 
the center at the lattice near the center of the pile. Campe riset.s 
can be nade to thia position on two bases. In the first place, sere 
change in location of a •rwphlte sample with reference to the center 
of the pile, all other Tasters being constant, would alter ths relative 
rate of shags of a property. In general, it 1s possible to calculate 
trot a sosbis low «e>at the effect would bo La a sarnie exposed in s 
particular locale at the center of ths pile frem the actor ’ ew.lsai 
it • eissilar locale located -sore rsnetsi.* m tns setter, boa in • 
dU otior. parallel to th t opera- Lag holes. Calculation of the vsrtetisi 
of -ho of foot in the porpar.dioala r dirooticns la snore cooplox. The relative 
th.-wal neutron density in those dlrooti<ms has bean rsmonvly oalnuletod 
by ordh-b (C*-aoi»).

e«*w*L-s W«rb coertn eted of Kendall graphite. They 
has the ion ef swell cylinders, .1M inch la dlsunetor. Throe sLffarsMb 
lengths were used in the experlwcsits• l.»T Lnoh»e, 1.4ft inches, anc 

_• exooeure la certain short 
fhe long ssss contained both 
------- > any possible systematic 

Initial and final ssssuroumts of 
row vtanoe were aaae as described la

*^ul.'alaast tLae recpilrod to
.•st io hnlo S at t/.e caster of the pile* L.o., 

te >/, »j| thr eejivalcat tine requires w proi.-oo a oIsms

idontloal eiapeod tiaw* of .
for euoh a . ocale by the relation Ft
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Al Hod

Al t-ir*

Al Foil

: — Al *•! ro

20®.

Al Ur«

• 3a* n*xt p*r*. r. r* . t: r : : *• • • • • • „ 2• • ««• • •

V Fig. 3. ’dknxrtlrg rf Graph!t* 
•apples la «ol*a "B" and "188T*

Graphlt* 
~Sa**pl*

*u pl** OB Ch* OWt*ide of Ch*
or abooC 8 inohe* from Ch* n«araat 

Th* »»U*1 loaation of th* **Mpl** 
Th* twaporatwrw tn thio tub* at th*

• ••
♦ a

• **
• a a •• • ••

tv be oKpoaod war* ftatawd by wlrae 
rod at wrtawa poaitlon* i-------„ --- -_ ___
th* tubs. -on«*c|u«ntly. onm o.’ th* aa»»-»la* ware behind th* doughnut*, 
oca..* in it. and ■<**• in Fr®t of it. 
do>7,hnuh»--e thus on* lattiaw jmlt. 
aetal other than th* <c>ijunrt* 
• lon£ th* rod appear* la Klgura 3.

Th* axpariwaat wa* ooaduacad at bit* a during tb* ton-day 
period free -pt*-, bar 4 to -.opt.O-r 14. 1»44. tho pile produced
24.16 to-d of *n*rgy.

- : r- : J-
• • a ■ a • •

On .optenher 13 ar. add It 1—1 8 inohoa of -actol« aBaaddod. Thna, 
th- a*t «F tolrae* a.u*. .atenoao IO inaha*

book of owntar la •*«*» taebo. Thl* onang* ts “®* ballwowd Co haw* had 
a •iipxiftaa.it *rr*ot on tho *atpooad aanplea.

>ol* 1887* Thia i* a 
■lirhtly a.lar-*d akarging duot o®- 
tBialag n«ar tn* oantor of th* oil* a 
aorl*a or a*a aliaalmaa-nlad hollo* 
tutxlloy oylirdara *aoh —4 Lt. Ion, • 
Da, «yaMM**r« 4»*X*c**d U» •• do«<^u»uta) 
<»• 1 in. and i.T4» in. 4

lo-xc alxsalJ^* tuX>* rx^xa Frew the ehtrg- 
inr'f*e* of th* pile into and *hrp«a^ 
th. holoa in wo •!« oyl Indra. n*a meter war* F*®<»® 
(•* .horn lx Fl.-. 4) -nd eooorwd a dlataaoe o*tinated to bo 2b-28 in- Sarpl** 
in* .noon x.x r* _ of a 1/W i«»h aloniawn

alone it* langth. and th* rod wa* in**rt*d U> 
• no af the *a>-»!•• wore behind th* doughnut*.

Hole 8i wmn w*-* 
ettaohod wlih f: alm'aai- wire (a** 
<rl*MF* 3) Co a mt-oliffl.1 xnoh 
• luainuM rod which wa* ie turn ln**rtod 
in th* hole. tho *p*oin«.« wr* *pr«*d 
out. :x»* *or* in a region where tftw 
four noarart hoi** woro filled with 
awtal. and «u-* war* along th* r*gi an 
wtaorw only two of th* naar*at hola* 
-er* load*d. Tha dotal lad ernuir^nt 
ic. «hown in i imr* <** At th* Cino af 
th* «*p*riM«t. th- t«np*ratur* of thia 
hoi* duriar operation wa* b*li*r*d to 
be 4O®C * 6®. Actually, tha inlet air 
to a*mt5r*» during that tin* rang*d 
near 20®. JB th* other nauxd, th* a»- 
prrueental roaulta on th* r*»i*tano» 
•rroot in t io rmphito our -cat that 
th* tar»p*ravur* near th* a*nt*r proanbly 
•aooadod 46*1.

%25e2%2580%25a2iipxiftaa.it


Charging Fwoe
Figure 4.I

«»• A pile.
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».t. It*mil -a

•pt. 4-14. 1*44.

ir-li.-1?

*

a*. 1 wa
• lug on vltior sTde.
•nd .160 laih tn disneter 
1® dlanwtor. 1“ __  _______________________
n«rly as possible 1® the center of the «>: and around Ita anta.

Qant ana an alunlnun ean Ilka rl la dinansi one and landing 
or aaatples. but It was looeted la the pl la with an active slug cn 
wily one an: and with a <tas»y graphite slug on the other.

* “we Aopcndia t for in lot air tonpemtnre ranges on

***** 1* Tabla 1 11 a*.a the changos found in the various 
•••itions In hole B and th a equi anient exposure tines (computed using 
Figure 1 as already doeerlbed). Figure g gives these equlswlwrt tines. 
Cor bet® elaat*e Modulus and eleetrloal resistance oboervwtlons. as a 
ftmetln of di Wane a along the hols.

doughnotswas 36®C ♦ 6*. and the ten pe re tn re beXore the 
aoowt 2C*C (6.P* - 30. 6 ’ depending on the tine of day and the date).

The tmpe*ature in all these acne n« probably betwewj. B->*C 
and l<X>tg, «lth tha taxpore ture doareaalnr in tha order Fb. 1, ?. 4.

'**> < li<» ear 1 in dlnmsions and ear. .enta, but la the 
pile it had .-assy graphite sl«a-s a® bath ends (see J'lgwreg).

hole lb— i Thia la an ordinary oharging hale. 
Sawpie ean r f tk e tw 1 earth a were placed between active slags. Ln 
edition, «me ean was located with an aotivs a Lug on only one and. and 
nc own had duwqr aluga (oontaininr graphite) on wither and. Intel la 
are indleotod In Figure 4. A descriptioa of the oana follows, 

an aland man can
1.1 inch 0.1;. and I inonee long* It had an active 
It contain ad 4 graphite eanplea 1.46 inches lang 

' »•** » samples.— inch lone and .IM Inch 
These swapl-e were wrapped in alwalnua foil and placed as 

----- - — 2-------- — _—_____ 1 the 
dimeter of the bundle was slightly amrier 0.6 inch.

***** *** *•• • lead mui 1.1 inch in dlanoter and .64 Inch 
lang. It w-s between two active slags and contained T aan-Ues .64 —eh 
long and O. IM inch Ln dlar-.eter. Throe sanpies were close peaked La 
an alurUsaon •> Under placed inside the lead can ao that the a east re 1 
••■pole W« ap; rc®L<atel r on the a®la of the outer oan. The diaraeter 
of the group of aaacolea was under 0.5 inch.

Hole 211 Thia la one of the mperlMBtal boles in a hcri~ 
acntal pool J on nornnl to the charging boles. It la 16 Inches below,and 
— inches toward the eharglag thee Arma, the gwonetrieal cent er of the 
pile. F«mr oana of neaples were placed at 3 inch intervals in a 
atrinKsr underlying holes 14▼! and 1ST1. The posit on «f these soeoi- 
n<w»s in the pile varied between ap irantiamtel/ 4 inches and aypswv 1 erf ?.y 
5.6 Inches rro-. the nearest natal, sinew no qrotoauatie trends were dle- 
e«v-rcd In Sts behavior of these speeiaena during enpesure, the data on 
the esaet p-aettloass with regard to the nearest wvtal are not included 
in this report. Tsn**sratures in these cans were probably asar 1»U»C.
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She rasl.6tcBc«-6eta equivalent tlx:*** plotted la Flgur- 4
The cosine curve la based upon tho 

The obaervad values toaard and in back
Oar experience with

tor* of 36°. 
probably »»•

The value adopted for the equivalent 
on

nrf‘1 • •• e •••
• • o e e• • • • • a a• a a a a
• • • a a• a aaa ae

It thus aopears that the equivalent tine det«r**in**d frat 
resistance data ap*a«* with that round Fran el net io aodului data. Hoar- 
ever. this value does not deserve too aash eradants. In Fl pure 4 the 
resistance-data equivalent tins ourve lieu above the nodulue-data 
eqpi i valent tine ourve. The explanation Ilea in the nature or Fl pure 1. 
The rosistance-wquival ent tine ourve there la For an arbitrary tsnpera- 

<h» the other hand, the air etreaaB in the Front oF hole B 
<od a tunoorature or 20° (see Appendix 2). The ratio 

. _ ,M la knowx to vary sharply with tweporatnro because or
the sensitivity or & d/lc-vo—esenoeuro to temperature even at TO° (or. 
CO-1688, cO-1009). The diFFerence between the two curvoe in Figure 4 
is el ear—cut evidence that A <0*0 is sensitive to tmporature erven in 
the rance below 36°. Consequently, equivalent tinea deterainod from 
Figure 1 (establiahed for 30°) era not properly applicable to real stance 
changes oc-narrlng 20°.

evidently elastic modulus data far sonnies nor • than 12 
Inches in Front or center Fit a eosine ourve on the expected 9 foot 
base (L.c’-dh’ln. private mnranmiintlcn) Fairly well. The points in the 
*auge oa< Foot bank and Front or center lie above the ourv. . The c»> 
slanaticn la that in this region tho *dja<e<sut'chartag holes arc all 
leaded (eF. Figure 4). This lcadlr<*aore than soupeuaates far th* 
ooiscMiinr oF the pile in this region, which would otherwise oause a 
negative dawrture From the cosine ourve. Hence the value or the 
equivalent "exposure tine (/<j) to be used as a standard for calculation 
of advantage Factors is not the extrapolated aaxinun of the eosin* ourve 
but rather the average of the central points. These points. 4 to T in 
Table 1. give an average value of of 8.8 ths d. The data clearly 
indicate the disadvantage of cxpeslng saaplos in regions remote Fran 
~ tai. The a ventage fseUr fur tha outlying points calculated by uuu- 

extrapolated naxiitun with the average of points 4 to 7 
Is 7.34/%.8 a 0.83. hero it not For the poisoning. the extra loading 
e* tha center would sake that factor aaaIler.

show a different peculiarity, 
points remote fro* the center, 
of the c«sxt«r Fall off markedly below the ourve. 
results oF this kind indicates that the result is attributable to a 
higher temperature of the samples in this region. There is no other 
definite evidence of such a tewtperature trend. The explanation For the 
iaoreased tmperature of the graphite in thia region probably lies in 
the wethod of inserting the samples. The.* were wrapped tigntly in 
altsainun Fell which was in turn surrounded by another Foil and affixed 
to the rod by wires, as shown in Figure 3. These ssriples nay wake 
contact through their Foils to the graphite walls of the hole co that 
in certain parte of the holo the twspsrsture nay be doter-xiaed noro by 
a local gn. Shite contact than by the air streaming through the hole.
It tight i*w» reasonable to take the equivalent exposure tine From values 
based on low temperature points, 
exposure tine would then be that corresponding to the center point 
the extrapolated cosine ourve. namely. 8.8 lbw d.

_ __ ____
—»~ii llglHI WW* ' mm.

*
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to the pros moo of active metal 
can pl. on on* ad of omi rx and arte of

- - -------- 1.0# « .14)

• - * •• • • • • • • • • • • •• • St • 00 • •
• ♦ • • • • •

« ♦ • • •• •• •® ♦ • • e-oe co

sii the other hand, w« have soon that the elastlo-wodulus 

ture wore constant (at pruswmbly — 20®) through th. hole. th. o^rorusontal 
resistance iquival«nt times at th. center should like.Ise 11. above the 
extrapolated curve. Their failure to do co la evldwsoe that the te-.s- 
creture in ^hat ration is higher than in the frat part or the hole. 
Th. fact tnit they M 0 so close to the elastic-modulus equivalent tines 
1b evidmee that the tenpsraturo In that region is not rutoh above 36®.

The equivalent tine at the outer of hole B is therefore 
accepted to be that found fireva e la at io nodulus data, namely. 9.8 l»v «_

•
 ^®1* !***»?* Table 2 gives the positions, property chat. —es

and equlval mt ex^cure times found for samplee exooaed in 1BC7. rhota 
of the equivalent exposure tinea (for elastic modulus and electrical 
resistance; as « fUncticm of distance, in Figure S. Indicate clearly 
that the 2t Inch doughnut®lies with its center 3 inches to the bacx of 
Vl ’■f «>*• Table 5^gives the advantag factor« for points
in the doug. nuts (about S.d for both modulus and resistance eats) and 
frr. «t-updated ruxinur. of the eosine curve for the outlyinr «int 
X* \* “P^r tH*t th... outlying point, are in a region gemote Imb 
natal * the .earoat natal is approx Irately « inches away.

^otOTorthxly. the elsrtiomaodulua and the resletanoe 
ZT ?Kpo5Jr* **••• ar® •^proximately the m» for the rogien 

w ii. the doughnuts. The Measured tenpereture in that region was 35®. 
J. 1S**?°h * result was to be expected. Un the other hand, the oqdvalmrt- 

P®1®2* ** d*terw111*1 fro r.sisttao. data for the rdai outside 
t> » doughsxu.a are higher than those detemlnod fron elastic modulus data.

explana-.lan i. the an. a. that already given for similar res Its 
»® y* ?** *Wy~**»re outside the doughnuts avrwCed about

rLr^S“r* 1 f®r 36®) give, high valuer of
equivalent *i«e baaed on resistance data. The value F s .92 cowered 
with Fe a . ,3 for extra-doughnut• points is thus explained. Only the 
F„ value ha» direct signlfloanoe. *

• • s •
- : si*.

• a •* 1 c e e •
• eee e • ee

«k. —1M~. .r r. for r-.«. Oo .1^. u, 2 . ~

!L-r-*L!-.rr-£&
course.

• • f
• co

can rl is quite evident. ‘ , 
f®^ •copies rwiote from slugs in oan P4 

~ j '^*1.74) is aooordlng to ______
The reduced value of &_ for oan eeusniea (i.e..

as omparod with can Fl samples (l.e., 1.1®) 1« attributable, of te ±.n®8 nraa ww«a as mdb<C a . .. . as
__ - --------------1 - ---------- --------- — — V- —~ «K own
Th differenoe between values of Fe for fl and ®e (l.lv -

- "e-e jy;
4 Roe page 13.
1 3ee page 16.
•• *iee page It.
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noted

XT-72.-IZ

s I 
the resistance data. 7 

Mcorr-oted) In fable 6.

1* loos than that between value* for ft and y< (l.Ofc - .76 * .6). The 
i*?Stt^..PPO?*bly ll®a l“ th" •*••»•• native metal from that region

oi hole 186 and the resultant increase la average distance of can v-4 
surroamdiag active aetal.

"• .•. t

~ " —--------------------- ------ ----------------
Some oj the outlying channels were unloaded and reloaded. A minor

(GO-i«fd, CO-1869). previously

-.t-lxaates of admutage Castor have been given previously 
•svwral tAa *" a11 lho«n «•>•« the rssilts have been confused by

5

day*. and during that tine none of the sannlon wore disturbed. It 
sh uld be w hesiaed that th* advantage factors given are intended to 
be -or ohan. •In the ewlraaMnt in very closely th* sane region in the 

? mt* °f *’»*«€• °r • property of • sanpl. eepo.ed inside 
ot • doughsit is owiparwd with the rate of change of an average sample 

v»r n<*r that doughnut. For s<cvw>1*m«, all values have been 
ee.eulatod book to the center of the pile, and th* advantage facto- 1.

‘f. °? ba,U °f •uch but th* advantage factor for2P 7122T «Tp"r*d 'lth • —‘pl< n~r "** S~***«« 
ap ly egual y well t« positive nor* react• free th* osnt*r. Of course 
** * 22“'^ has not hour. subjected to experimental v,rl float! on. nor'

•• •*«' !•« th* effect of the pil* power level on the advantage 
f* .or, but It s*vms reasonable to assume that for a particular on-> ratinr 
te H>r*tur* it w uld be imiepw lent of such variation*6. On the other *

X *211 observed advant.factor.. ««h couditier, would
. ‘L 12 r*odor*tor- «• poiwaning condition, ar*

l““« m*pnaeis« the n«****ltv for studying the advantage ft «tor itself at u. ' .'■usymr th*

bole 21 i The avwagv distanoe to aetal for 
th* samples In holo 21 range* fren about 4 to about 5.6 inoheai i.*. 
th. value raire* 1*** than that fbr the sample* in hole a In th* center 
of the pil*. However, holo 21 1* two lattio* unit* below the other

hob* 21 ext spolated to the cwt or of the pile. Also, the temperature 
in hole 21 1* miffioiently high and uncertain to interfere with inter- 
prv^etlon o the resistance data. Th. date ar* giver in fahlo 4 and 
eu ^riecd Moorreoted) in fable 6. The high valu* for F. ( * 1.1*) 
is attrlbut i»lo t* the slightly b-tter rea.etry in hoi* 21 cosnare.i wit.n 
th. ewntsr . not* H and to a somewhat mora important rector, namely, 
th , general -- higher neutron dsnsit.. 1» t:iie region (of. tordi.cia. O’-2019).

tisoues jd

, _ — ---------- r>—- —J prwiuualy
•** those oaeer; th* res >lt* have been confused by 

-waples, for cxanple. may not hav*

»r th* loading of th* pile



»l*»„~.s into l»<t«»ralu£ ooms than tMr« 1« la th* center of • doughnut 
_ _ --------------' •’’*•• owds that a aero ssnfil or>nsl4«.m'.iSB*

ewetribution sSiieh we have act /wt

;* j 1*’ 
t : r* •

n

* ♦

•17-

Mtoaa the • dvaabage factor -or spares a particular tost cowpie 
tuuMr stipe’ conditions near the center of the pil* »lth average 
str-Mctural grad»ite near tro cater of the pile, it roll owe that tno 
actual mat- - of idvantag* over aversus graphite throaghout the pile 
ia greater -.i»n the 4 of Ir.od mine obtained from o.pa risen; with the 
standard.

: r♦ J *•. *•
•: *.s ..u r -. i

the advantage it ctor obtained for the short lateralur san 
tvned out x^raaably high. The result io not watirely real. It 
r h«»U«« a pint not l.«>r*tofor» disease cd ia this r opart. The preaanoo 
of ha poison la holo Idbd oauaos a sharp deercaso of the 'him' neutron 
dotal «;r la 'net vicinity. The effect ep reals ever the surroundl.< hole*. 
Th» themal aoutrcn density near 1M7 is about 11* loos than tint near 
hcla IBdB (<iC. Nordheim. Ci*»filb). The prsMca ia to estimate how tide 
variation i> thnnul neutron density *create the relative density ef 
'l-ner-effe. tiro neutrons ia Miles lh«7, B, m.4 IOCS. i^idwitiy, the 
Ionol ty of i wn emit runs lo'itnsM in the direction lC47, B, ^apn _ 

Con*. *iuanti/, the observed -volwee ftor F- and Fr ia the doughnuts la 
hole lr<7 a-o incorrectly low* l.o., for -b>MgftsartM. F » l.«. on the 
otJ^er hand, the eon elM. er regarding the orrowtivmess of the later, 
slug poaiti.o io incorrectly high. Far Interslug peel tian. F x. * >.*.

* rough 'MaUtrtlvi oat tan to of the serreetlwe ana be s*de 
by ««ipario<la confines to holo VMM. First, we note the s-------------j terse
»4 --entage ft otor In the short tetsrslug om4 1.0*. suecuhat lea l oo 

He no- « also the differs toe Hetw-sa odoe «ta*e raatore la owns 1
s. .J 1, the lonaor bataenn «!««•. the tetter with the oiu* m wnlv «oio

Thlv . irToraseo la .». If wo eabtraot this dirfemuMo fWn the 
wdvontaro ft .tor nor oeua & we get an eetioatou advents—* Too tor i s .» 
For samples SKpaaod la lent sans biwtwsaa duney slags nmr a emtral 
positimi In nd* iddb. Tills value should obviously be greater than 
that ftar ear 4. whore an adjaoent shazmol io unloaded. Tbo di ftorsmoo
t. l • .» S l.» oa*. bo rerardod roughly as the owtra oMitrUe.tlon nF
X In i^ieu' advantage. po.J/lses. y£
tumbor 1.3/. .i z .« r opr* son to the fraetlea eC the wtgner orfoot r-<- 
«h»nod in th- nwlghborhaiob of slugs by n«*utrwae of prouasbly level 
origin. Th« nw.bor of such astrons is obviously detenslaod by the 
thomai nswt-wn density in that region. An IJb. dlfferoneo la therml 
ie> iron dm ity will sense.,uently produoo a ahango ia the fraction
lr-»or.efror tivo aeutrens in th* noighbortsoed sf a doughnut er of a 

slur or J«M Hly .te.ll =r Then th. figure F far be
-w. .1 *nd tt o figure F ftr shorn, laserslug pooltlens should bo *B.i.

.♦11 O r?? *t**TT *«**• r latorslug poelMsns X «.! Io
still asten* shingly Mgh. It oaanot all be a ocntrtbwtlen fro. «ta» 
•rr*vtlve s« lid angle relotlensnlp. fart of the odvuatago foetur 
bo • ssntrt stian st the ends of slags free the HUtino rffwot. For 
thor. ie a slightly greater flu« of priory amtroas frac the cm of 
slwge into li.teralug eons than there Is ia the center of a dowrlwnit 
inti an oiImiJ csss'iIo. <**■--------------------— -
of thio prat la will sintfsot another 
rweognlsed.
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w

If-7^-26

filter «au> 
to«ber (a*

i i r H

Aacther ptoat of kntermt e«m**ra* th* high admntagt 
fb-ster* bet . tor dcMghnut* and tor th* abort later«l*r. peel time. Their 

»*1«* aaggeet* that primary aewtrone aay hare a aaeh greeter firmer 
•ffwt Mm 1* erdtaarll/ attrite* ted then.

*•» mltw *T ti ■ rater* ef tad and refer**** m>1m 
t**er*e* to ther *******. 1* Um flr*t plea*. .a. p.rlaea •* Mid t*«t
tor Haa a ad aamar retorem** ««^laa by th* *leetrle reeiatm** method 
Clva* demey Aval/ toga raaltai Ln tM> ***** to* ala art la mad <« lee data 
ar* diet la* ly mar* reliable. torthermer*. to gamerwl. eaaya'laa. eg 
daw «M»to>d at diatlmvtly affarM tempvratwr** d»*a eet yield a 
.«»«M to** • «trd e^mirt***** *e tor a* the pradlatiem *T 
*•<•* 1* • -nee reed to* theory aaa aaehato *T Maa C&ipaar eCtoe*
to >ratota«ra^r a* man** toll/ •leeideted. baomrfrhal •**. 1% eepeer* 
alear that oil Ito di *tmrtoai ■ a a ar* net ef toe name tetad aad toat tray 
M> Bate* to torfhfr •eatrltmtlma to dleagreaabl* •ffwu ehlah «a doelr* 
to "ratalpa * am* tr«u. toe meet tr**bl*amM diabmrframe** toll rrehably 
to w* aaat • table I 1.*., MNMke dlatarteM ana tom are aat readily ra 
aaeto at 1* aratotlr tmperatwr**. to*a. tn*rlM *r afTetoa la **ld 
teat tempi* t* teat* la mmir refaraart ample* mat aaly th!* yield 
• -ridh eala latad atoatoac* toebar tert atoht ala* areato a tolaelv teaad 
•totoim emaewtoa the •.tlaatvad ttoe to twihpto «T mdealrebl* 
fVafHMMMktoe

Ttoa reeelt eaptoel*** th* deatratollty af Mt*-lag a 
e««»a*«r* to teat aamplea at t *hleh toll <t*e th* hlafreet 

F*a*lbl« ad ae-toc- faatar. amah remit* ar* aweaaary far predl«tia*e 
la >e«ard • th* meet tatamatoy ***■■■■« gmffrita.

Wldwtly th* craphit* to th la O.M la*h *f a mtaroteb* at 
* toll arpe’-lana* a amah 1 art aw *rr«at Mau* th* mar* rmat*
gratolta. ppahmtly. tfr* '■ Mptvr tofaat la amah craphit* ahmld net aa 
mneaaad a* r th* arerag* by mt* than half aa amah a* the *«■?>•• la 
abort later.. 1*< «aa*. The allgfrtly Inereaeed dlf ate thrm«h the water 
toll rate** th* *Xm«mbI «v* farther. Th* gala ***r th* aeerage 
la bld*»er * *r~*t la any «mm»1* 1* th* admatac* toetar mlam* 1. *ha* 
th* calm la aanel** •<a.»lto*ly *arr*M*d*d by metal 1* a beet 1.1. and th* 
gala la gr* alt* la Imediat* aeataet to th th* toter-twb** toll art be 
erer U.d. cn««f*eiUy, th* • <ivantage toatvr tor rraphit* laaaadlately 
a* •'«• ent te th* f Mt ar tab** *1X1 net «a*e*d l.d. Of *a«tr**( me amaplae 
*111 tM» Uk* rrm *m«h It It alMMld bam eat bat th* *«**eba«*

• meaemred at » Ir. ehert ***.*r*lag earn*, and If the *.«T*wb*ga

•»* latt *a, it toll**** that ♦*• adeaatage fa«tw e»«r the meet u*» 
temaaly m —I »» raeberej graphite la th* p&l* toll b* grmter the* , 
a.i/k.t s i ».

j • i



(•) The epee in on san should bo as abort aa peas! bio

Also. they

(•) neon* neat be provided for eoollnr. of beet
•■■pie*

All advantage factor date obtained Should bo cheesed by

•an pl on

■»

The test spoelaMns show id bo clone peaked, 
i eon.

». 3sgm an* fay K Sre-Oil to Cpatro> ?rpgpap

n»e following aa^ cent ions derive directly fpon the r ecu Its 
of thia report and frar» the di ecu sol os.

oe
•fi ':l m

(b, :
■hoild lie aa closely as possible to the anis of the

(d> - * _ * ______________________
elastic Modules <ewaeer**wits aa well aa by electrical real stance 
aea atrsiert ».

?** £*IJ ** 1 :*• : i— 
*: : F ■ •

(•> derwrOMee Maa?les should bo capesed la eat.a boteeon 
short duamy al nd* am with ewrsy sl«e« co ealy one end oe that aa 
ea^inate aar be aade of the neeeoeary eorrwetlcae Aar ceaasetry.

<f) Oare west be taken to andro omapa r loan a botwoen 
«a»onod at *dso a an a bwaporatur*.
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Appwuixx 1

tion of the established relationship between the two relative ehang

4

w

It wi observed that this < - - -
oragrwemt with the fonwr below 20%, chance but lay slightly higher for 

Gcmeoqueutly. an average curve was drawn throughthe md of the rarvo. 
thio region.

•** : :•• : ••• •• 
: :

relationship between A»/h, sad has been well
number of Independent experisMBte extending 

 '• The vs. exposure time curve was
m 1 ou la tod firom the A V*o »»• e*poeure tU»o curve by einple applioa-

The i 
established for SO® by a I 
ever a wide rai<« of exooeure

dealStance and iodulus Change versus _xpe-jra Ourvee

Ths cl -vtrlral rest • tanae curve (Figure 1) is based on throe 
different experV-*et»be. First an experiment wae performed at Clinton 
s#t»*rw th< rod stance of a sample of Kendall graphite inside the dough- 
ntats was a-enured during. operation tor a ten day period frta July fl 
to July >1. In addition, data have been obtained on a set of cam plow 
exposed in 1007 outside th* doughnuts from aemaurrasntc obtained on 
see»pl~s rerwved after a n»«mbe- of increasing periods of time. The 
cnirves oocured from these two outs of infomaticn were of t»w saw 
shepe and sewld be ouperimpoaed by wultlplying the exposures of each 
P int of the socotel set by a constant factor. Those curves, however, 
extended only tv abaut M*C charge in reeietauoo. In order to fix the 
outer end of the our re. the results obtained on 1 rag—bombarded doughnut 
complee wore o«x,s.d ,rert. It wae observed that this ourve was essentially 
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Tcap. ran**^ °CLate

20.6 - 30.6Sept.. 4, 1»44

6 18.9 - 28.3

16.9 - 256

7 16.6 - 24.«

6 .1.1 - U.S

9 6.9 - *6.1

IO 11.7 - 26.▼

16.7 - 19.211

12 17.2 - 2S.S

13 16.8 - 25.8

14 18.9 - 26.6

END
U>MM

* * • • • ♦ ♦

i,

Th* data Tor t«aperatur« raag* of islet •soils* air 
at th* A pile during th* *xp*r1s*nt* h*r*4n d*«arlb*d ar* giv«u 
tela*.
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