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report.
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ABSTRACT

A neutron transport equation which was so}ved numerically (the
SNG code by B. Carlson) has been connected wit# multigroup neutron
cross sections and critical assemblies to dispiay the area of coverage
(fast to epithermal reactors) and range of errors (Ak ~ +1%). The

Cross sectlons, criticel assemblies, and results are tabulated.







INTRODUCTION

A continuing effort has been made to generalize neutron cross
sections in reactor physics for a very wide variation in neutron flux
distribution, i.e., for a very wide variation in reactor size and
materials. It is demonstrated in an accompanying note that inter-
mediate reactors are tractable; work by R. Kiehn, G. Hansen and others
has shown that fagst reactors are tractable. The complete set of

possible nuclear reactors is of ‘interest here.

METHOD

The equations used in this study are only the familiar multi-
group numerical form of the transport equation known as the SNG
equations of Carlson.1 Diffusion theory results will be reported
separately. The associated number and description of fast neutron flux

groups proposed to be most general and to make best use of the recent

1B. G. Cerlson, "Solution of the Transport Equation by Sn Approximations,"
1A-1891, Ofc. of Technical Services, Dept. of Commerce.



work of Hansen, Kiehn, and Bell is shown on Table I. This table leans
heavily on the technical notes of Hansen and Roach2 for the higher
energy groups 1-6 of the 18 group intermediate reactor set both because
of the care with which the group energy limits, etc., were chosen and
because of the relative absence of systematic errors.

The complex of neutron cross sections, computing code, and "clean"
basic critical experiment is displayed in part in Tables II, conteining
neutron cross sections, Tables III containing experiments, and Tables
IV containing a set of critical experiment calculations. The fast
reactor experiments were chosen to provide adequate coverage of a wide
variety of fast systems and the intermediate systems were chosen to
represent extremes in intermediate reactor parameters for each different
moderator. Tables II, the microscoplc neutron cross sections, are subject
to revision and extension as the systematic study of the experiments in
Tables III is developed and as new date appears. Safety experiments
and calculations are included to illustrate the extreme versatility of

the data and methods.

COMPUTING PROCEDURE

The operational procedure is to compute all reactors with

2L. A. Tech. Notes, N-2-731 and 753 by G. Hansen and W. Roach.



existing neutron cross sections constructed from available tabulations
(Bell, Hansen, Kiehn, and Mills), as derived from the many sources of
cross section values (see cross section bibliography) consistent with
Table I. Systematic errors then force changes in the light of theo-
retical work of Beyster et al., BNL-325, etc., and other sources such

as reactor experiments. A sufficiently wide change of parameters
(composition and size) of the reference reactor critical experiments
essentially weights different energy regions of the neutron cross sections
in an integral way, because of the large change in flux spectrum (@(u)

or $(E)) from system to system as well as in various positions in one

reactor. Thus a display of ke for each of a small number but a wide

£f
variety of reactors is sufficient as a first order validation of the
accuracy of the energy dependence of the neutron cross sections of the

materials in an integral sense. More detail is possible by foil acti-

vation and material (element) reactivity and reactivity distribution.

NEUTRON CROSS SECTIONS

The group averaged fast (1.07 to 107 ev) neutron cross sections
for the heavy elements are those evolved by G. Hansen and W. Roach in

*
their fast reactor study. These could not be improved by a careful

*
This is in process of publication.




study and were accepted in toto. A. Green is presently engaged in a
theoretical development of fast neutron differential cross sections
and may be able to improve this set.

Neutron cross sections in the light elements used as moderators
were evolved by conventional procedures, weighted by neutron flux
spectra. Resonance analyses by J. Devaney and G. Bell permitted facile
inclusion of these very troublesome numbers. The restrictions implied
by l-dimensional computing methods were relieved in part by a simple
"equivalent escape probability" for the second dimension in slab or
cylindrical systems.

In spite of the great volume of work available in reactor physics,
still "the proof of the pudding is in the eating," so a laborious
Justification of the group averaged neutron cross sections evolved will
not be attempted. Possibly in the not too distant future the basic
numbers will be in sufficient supply to justify more exact methods and

treatment.

REACTOR CRITICAL ASSEMBLIES

The fast reactor critical assemblies were supplied by G. Hansen;
the fast reactor "safety" experiments were found in a summary by

H. Paxton.3 Intermediate reactors studied are described with appropriate

)

H. C. Paxton, "Critical Masses of Fissionable Metals as Basic Nuclear
Safety Data,"1A-1958 (1955).




references (through the present writer, when no cross check by the
originating person was possible) from the literature.

The existence of possibly correct neutron flux distributions
(also see LAMS-2240) for a wide variety of reactor critical experiments
is of interest to those groups limited to one or few group methods for
few group averaged neutron cross sections. For this reason, the energy
and space distribution of neutron flux in these systems is presented
below.

It should be emphasized that in a sense all of the reactors
herein described are implicit in the neutron cross sections displayed
and the numerical computing code. There is then an infinity of reactors
both interpolated and extrapolated (but not too far) implicit in the
same sense, and novel or developed systems can be analyzed and predicted
in detail with confidence consistent with the small systematic errors
herein displayed. Clearly, more clean systems should be studied to

decrease these errors.
SUMMARY

The compilations of neutron cross sections and the available
reasonably clean basic reactor critical assemblies have been coordinated
by the SNG transport approximation. It is apparent in studying the |
tabulated results that few reactor critical assemblies can be considered

either "clean" or "basic." Within the normal uncertainties in studies




of this sort the entire set can be comsidered consistent. The group
averaged neutron cross sections are shown to have approximately second
ordexr accuracy, so that more detailed experimental analyses of moderated
systems is in order. In this connection, the "speed up" probabilities
of neutrons moving from the cold to hot regions of reactors, computed
by J. G. Griffin (LASL), are added to the cross section tabulation
without validation to assist in evaluation of the thermal flux distri-

bution in high temperature critical assemblies.

10




TABLE I

NEUTRON FIUX GROUPS'2)

(a)

Group Energy Range ul vt Vi(xlos)cm/sec
from 10 Mev

1 3 Mev 1.204 1.20k 28.5
2 1.k 1.966 0.762 19.9
3 0.9 2.408 0.hh2 1.7
L 0.k 3.219 0.811 11.0
5 0.1 k.605 1.386 6.7 0.090 0.00033
6 17 Kev 6.377 1.772 2.70 0.014 0.00081
7 3 8 1.623 1.257 0 0.00172
8 0.454 10 2 5071 0 0.00k71
9 61l.44 ev 12 2 .1866 0 0.0128
10 22.60 13 1 .0854 0 0.0263
11 8.315 14 1 .0518 0 0.0433
12 3.059 15 1 0314 0 0.071k
13 1.1256 16 1 .0191 0 0.1176
1k 0.k141 17 1 .0116 0 0.1770
15 0.1523 18 1 00701 0 0.320
16 0.0561 19 1 .00425 0 0.528
17 0.0252 19.8 0.8 .00270 0 0.824
18 Thermal - 1 0.00220 0 1

a. v (@ weighted)
b. Mean value in group 1 from integration of spectrum f(u)

c. v (@/v weighted)

11
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H
T=536 eV
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H
T=1.126 eV
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H
T=3.06 ev
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H
T=832 eV
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D2
T =.056l eV
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D2
T=.1523 eV
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D2
T=194 eV
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D2
T=.414 ov
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D2
T=.636 eV
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D2
T=l.126 ev
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D2
T=3.06 eV
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TABLES III

CRITICAL EXPERIMENTS

A. Safety Critical Experiments
This get of critical system specifications was obtained from a
Nuclear Safety Data tabulation(s) by H. C. Paxton. The central region

was Oralloy; the reflectors vary in thickness and material.

Core Red. (cm) Refl.Rad.(cm) Refl.Density(gm/cc) Kepe (Sh)

Oy H 0 6.88 11.96 1.00 1.00
6.77 16.93 1.08
0y DO 7.17 12.25 1.11 1.00
6.59 16.75 1.00
Oy Be 7.3 9.89 1.84 1.02
6.57 11.65 1.02
5.T7 15.93 1.02
Oy Fe 7.88 10.42 7.87 1.02
7.%5 12.42 1.02
7.01 17.17 1.0%
oy M 7-1% 12.22 8.35 1.00
6.68 16.84 1.00
Oy 8.7L — 18.8 1.00
Oy Th T.67 12.75 11.48 1.02
oy U 7.48 10.02 19.0 1.01
6.48 11.92 .99
6.28 16.44 1.02
Pu 6.26 — : 1.00
Pu Th 4.56 16.24 11.48
Pu Oy 3.155 10.539 18.8 1.00
Pu Tu L.56 16.2L 19.0 1.02

Density of Oralloy (Oy) 18.8 gm/cc 93.5 per cent enrichment.
Plutonium (Pu) 15.8 gm/cc.
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60082976-01
5483242801
54457380-01
44970874-01
44382483~01
34724017-01
34032149-01
2,218151~01
le512552-01
14092301~01
74915772-02
50726727-02
40083854=02
24824844-02
14809239-02

SEP 03 58
24442273 01

SEP 03 58
1e111346 00
14091133 00
14049653 00
9488140401
9409007A~01
84152080-01
7e11420R-01
64098205~01
44955101-01
34834931-01
34011491-01
24347237-01
14801375~01
14342573-01
94541115-02
62100562-02

SEP 03 58




~3
o

Oy Ni.
2in,

Oy

Ni

064000
0,000000

0464000
04000000

0464000
0,000000

0464000
0.000000

0464000
04000000

0464000
04000000

-1}
00

B8
00

88
00

88
00

88
00

88
00

24300000-01

94000000-01

1,800000
24700000
3,600000
44500000
54400000
64300000
_ 74140000
74700000
84300000
84900000
94500000
1,010000
1.070000
14130000
1,222000

0o
00
00
00
00
00
00
00
00
00
[+]¢]
01

01
o

84728897-01
84537787-01
8415274901
T7¢586762-01
60864045-01
64007137-01

5¢063116-

01

4¢060134-01
34307906-01
2,870467-01
20483138-01
24135884-01
14817615-01
1.522956-01
14253817~01
84898112~02

0405277
60226112

0405277
1,215034

0405277
74813456

0,05277
14454070

0,05277
1.480444

0605277
34304012

14800000

14214999~

00

n1

00

01

01

00
01
0l

84505000~01

2.308499
44495500
74411499
1,105649
14563049
1,899122
1,542310
14920899
2,219699
24540099
2,882099
3,245699
3,630899
64364933

00
00
[e]¢]

14361962~-01
14332601-01

la2764368-

01

1,189679~01
14082016-01
9¢574562-02
84212139-02

64890620~

02

64011972~02
B4438379-02

44823787~

0?2

44207339-02
34596619~02
20994496~02
20425237-~02
14616539-02

24359423 00

34903032 00

20252713 00

34364959 00

24120737 00

1:0992744-01
94978327-01

0005176 00
0.005176 00
04005176 00
04005176 00
04005176 00
04005176 00
0.005176 00
04005176 00
0.005110 00
04005110 00
06005110 00
04005115 00
0005110 00
0,005110 00
0005110 00
04005110 00

54095789~-01

54567825

54615857

14450248

14130092

34334035

1000000~

00

o]}

01

01

00
05

60620703-01
64479479-01
60189589-01

54759053~

01

54206396~01
44544299-01
34817176-01
3,008962-01

04000000
0,000000
04000000
0,000000
0,000000
04000000
0,000000
04000000

00
00
00
00
00
00
[¢]o}
00

14123182 00

24760823 00

24044598 00

44445702 00

34297687 0N

54214358-01
~1e594424~06

54355804=-01
54236783-01
44988001~01
44612802-01
44127604=01
3e527634~01
24870482~01
24049819-01
14317078=01
94467892-02
74202869=02
50664903~02
44527183~02
34649556~02
24958331=02
24263839-02

04000000 00

14028032 00
14005968 00
94601895-01
80917257-01
84035034~01
60966887-01
50792864-01
44437414~01
34257265~01
24554957-01
24051965-01
14669866-01
14363560-01
14111035-01
94014065-02
60571499-02

24513697 01

64538356=01
64401311~01
64117954-01
50696080-01
54153800~01
44505136-01
34792715-01
3400609401
24337679-01
14909223~01
14577000-01
14308867-01
1,083503~01
24399752-02
74238236-02
50184596-02

SEP 03 58
24508249 01

SFP 03 58
14135347 00
14112249 00
14064RR] 00
94948419-01
9¢051426-01
74992425-01
64830592-01
50608112-01
44622147-01
3e954579-01
34375564~01
2487£245-01
26430244-01
24024656-01
14660933-01
14121104-01

SEP 03 5%




Oy Ni
4 in,

Oy

0464000
0,000000

0464000
04000000

0,64000
0,000000

0464000
04000000

0464000
04000000

0464000
0,000000

BB
oo

88
00

88
00

88
00

[21:]
00

88
00

2,400000~01

8,000000~01

14600000
2.400000
3,200000
4,000000
44800000
54600000
_64680000
8.000000
94300000
14059999
1.190000
14320000
1,450000
14580000
1.684000

Te877621~

00
00
00
00
00
00
00
00
00
01
01
01
0l
01
0l

g1

7+749516~01

74489930~

01

7410544101
64610329-01
64015852-01
5435633801
44490509-01
3.562144~01

24871626~
24331286~

01
01

1.866520~01
1.462427-01

10105408~
74902641~

01
02

5.048572~02

0405277
4e765894

0605277
9277597

0405277
54948921

0605277
1,125387

0405277
14178260

0405277
24831652

2,10000n

00

00

00

01

ol

00
01

84533333-02
50973333~01

14621333
34157333
56205333
70765333
14083733
20041027
34565372
4,872616
6o444316
84235716
1.02468)
14247761
let92811
14385449

14261070~
10243119~
14207805-
14156961~

00
00
1]
00
0l
01
01
0l
(¢33
0l
n2
02
02
02

01
01
01
01

1.092122~01

16020414-

01

96419286=02
8,694204=0?

86159200~

02

7o 444610R=-02
6e473298-07

54441500~

02

44386383-02

34333889~
24329943~

0?
02

1.3749%9=-02

le914449 00

30136963 00

1.768591 00

24477032 00

14495570 00

64817423-02
1,004613 00

0,005176 00
0,005176 00
0005176 00
0,005176 00
04005176 00
04005176 00
04005176 00
04005176 00
0.005110 00
0,005110 00
04005110 00
0,005110 00
NeN05110 0N
Ne0N5110 0N
04005110 00
0.005110 On

64167400-01

T+600844

86749958

24950572

20720268

14170773

00

00

01

(¢33

o1

1.000000~05

54813335-01
50718092~01
5¢520902-01
5e4224494-01
4,840611~01
44369185-01

34853245-

0l

36120109+-01

0,000000
0000000
04000000
0,000000
N,000000
NeONBNNO
0.000000
04000000

00
no
00
00
0o
nn
00
0o

44182401~01

1282111 o0

14162262 00

34732019 00

34440971 00

84125839~01
5,066395=07

44623604=01
44541131-01
44366565-01
44098539-01
34750054=-01
34300714-01
24822437-01
24027137-01
1,021130~01

'54290223-02

34362551=02
24159746~02
16422848-02
94534239-03
6e452589~03
44460995-03

0,000000 00

86924296-01
84771825-01
84452095-01
7e4966414=-01
74334851-01
64542860-01
54680802~-01
44372030~01
24722595-01
14653551~01
14125998-01
Te¢727177-02
5¢352638-02
3e699976~-n2
24517509-02
14640759=-02

14939247 01

50702144=01
54607823-01
50410927-01
5¢113684-01
4472748901
44251630-01
34728987-01
2498088301
24043751~01
14371038-01
94846480~02
74092057-02
54103998=02
34621869-02
24491381-02
14593428~02

SEP 05 %8
14949193 01

SEP 05 58
14013371 00
94977390-01
94654347-01
94171522-01
84546655-01
74793996-01
6496119201
5¢857806-01
44534814~01
3,468959-01
24710R28~01
24103135-01
14607301-01
1,192902-01
86432954-02
54324370-02

SEP 04 58



zL

Pu

0064000
06000000

064000
06000000
0o 84000
0,000000
0464000
04000000

0664000
04000000

0464000
0eN00NON0

.1}
00

88
0o

A8
00

a8
00

BA
00

L]
on

34200000-01

44000000~01
8,000000-01

14200000
14600000
24000000
2400000
2,800000
34200000
34600000
44000000
40400000
44800000
50200000
54600000
64000000
60260000

00
00
00
00
00
00

8.110768=01
8.051826-01
74929486-01
7474345701
7449527101
T70187593-01
6,824090-01
64409222-01
54948087~01
50h866276~01
40909715-01
AgIAa528-01
1, 7%6R02-01
7,152735-01
24512972-01
10890527-01

0404620
5S¢ 734856

0404620
14032661

0404620
54995104

0404620
84546153

Ne 04620
Ta652648

0404620
14548193

24100000

00

01

00

00

00

00
01

1,066666-02
Te866666-02
24026666-01
34946666-01
6¢506666-01
94706666-01

14354666
14802666
203146666
24890666
3e530666
49234666
54002666
54834666
60730666
4LeB85729

14329688~

00
00
00
00
00

0

14319369-01
14?298216-01

14266591~

01

14224485-01

10172459~

01

14111119-01
14041189-01
94634893-~02
8¢789019-02
74883480-02

649275717~
%4929902~

n2
02

4490057402
3401469002
24749251-02

24717988 00

heT14424 00

20619155 00

3,428%966 00

24083353 00

24865190~01
14000052 00

04004642 00
04004642 00
06004642 00
0004642 00
04004642 00
06004642 00
04004642 00
064004642 00
04004642 00
040046462 00
06004642 00
04004642 00
06004642 00
04004642 00
04004642 00
0e004642 00

1000000005

le145388
1,137881
14121793
14096944
1,063472
14021731

00
00
00
00
00
00

94722367-01

94156326~
84526664

01
01

74841659-01

7110189~
64341549

0l
0l

54545177-01

44728566~
34862142~
34030935~

01
01
o1

20052419~07

84226597-01
84175140-01
8,063065-01
7.888622-01
74652620-01
7¢357530-01
74007081-01
64605977-01
6415970201
5¢6764352-01
5¢156493~01
44613028-01
44051016~01
34475497~01
24864984~01
24284007~01

20445965 01

14450155 00
1,440979 00
le421081 00
14390174 00
14348408 00
10296219 00
14234263 00
14163363 00
14084478 00
94986759-01
9407102801
84109651~01
7411495%59-01
6009598201
54014563-01
34982786-01

20445839 01

80206795~01
8015422201
86040774-01
7486495401
Te627656-01
7¢331355-01
6979731-01
6457740701
650129760-01
50642761-01
50122829-01
4¢576705-01
40011273-01
34431713-01
24816209~01
20226966-01

JUL 30 58
Te434521 01

JuL 30 58
10090226 Q0
10082973 00
1.067523 Q0
140643727 00
14011726 00
94718566~01
94266031-01
84705715~01
Be104633-01
7445055201
6075180101
64017095-01
5e255321-01
44473779-01
34663562-01
24843761-01

JuL 30 58




€L

Pu Oy

04564000
0e 000000

0464000
04000000

0064000
04000000

0264000
04000000

0064000
0,000000

0464000
04000000

6400000N0

BB
00

88
00

A8
00

BB
00

B8
00

88
00

02

54000000-01

14000000
14500000
22000000
24500000
34155000
3e.170000
3.,18500n0
3¢500000
44000000
4¢500000
54000000
54500000
64000000
84500000
Te354000

14205984
10187681
1.168884
14089480
10014704

00
00
0o
00
00
0o
an
0o
00
00
00
00
00
[o]¢]
00

94024015-01
84284156-0)
8428176601
T74975986-01
Te229548-01
64373529-01
5¢558427-0]
4477075901
3499875201

34285511~

01

?20202454-01

0404620
14847309 00

0604620
34331398 00

0004620
14939190 00

06404620
20880454 00

0e04620
24725306 00

0e 4620
50656342-01

24500000 01

2408333302
14458333-01
34958333-01
T¢708333-01
14270833 00
20629991 00
Te501061-02
7¢572386-02
14760940 00
34520833 00
49520833 00
5645833 00
64895833 00
84270833 00
94770833 00
20051483 01

14960606-01
14928900~01
10863085-01
1076329401
14637477~01
1e449577-01
10326362-01
1¢326029~-01
10272604-01
le144319-01
14000183=01
8e648127-02
7¢353264~02
64080564~02
44911926-02
34119913-02

90273894~01

14381415

84529291~

14016732

00

01

00

64315275-01

80323994-02

14001036

04005346
04005346
00005346
04005346
04005346
04005346
0004642
06004642
00005434
0e005434
04005434
06005434
0¢005434
06005434
00005434
00005434

00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

04000000 00

04000000 00

04000000 00

04000000 00

00000000 00

04000000 00
14000000-05

14896539 00
14867644 00
14803371 00
1e701434 00
14574402 00
le370126 00
04000000 00
04000000 00
6466417901
50935886~01
5180504-01
4e503442-01
34869811-01
34265166-01
2471126601
14893868-01

94273894-01

14581415 00

84529290-01

1,016732 00

6¢315275-01

84323993~02
20447764-07

14089593 00
16072426 00
14033518 00
94704473-01
86924799-01
T¢611062-01
6¢652890-01
60629924~01
64235041-01
50428970~01
4e668781-01
44029359-01
3e451708~-01
24915878-01
2430853-01
14738394~01

5¢130212

90969261

60378363

164128493

lell13283

2¢356413]
24802199

14943869
16913950
14845820
14735975
16599815
14373890
14211153
14207646
16140376

90999323~
84637728~

00

00

00

0l

(<28

00
0l
0l

Teb71546-01
60407818~01

5¢413874~

01

4e511420~01

3,210371~

01

26395451 00

40362212 00

20667247 00

44138547 00

20594761 00

3,237335-01
20799302 01

1e¢120514 00
14103539 00
14065398 00
14004639 00
90289556~01
84066916-01
T¢205835-01
74190892-01
6¢837851-01
64069553~01
5¢287207-01
4e595805-01
30954392-01
3¢347761-01
24793425-01
1.983563-01

JUL 30 58
90740240 01

JUL 30 58
14580802 00
14557872 00
1507938 00
1e430488 00
10333093 00
14184640 00
14085487 00
14084836 00
le044914 00
94486115-01
84393132-01
70360905-01
6+368095-01
5e404253~01
4e511513-01
34172458-01

JUL 30 58




¥

Pu Tu
5 in.

0064000
0000000

0064000
04000000

0664000
04000000

0e64000
04000000

064000
0e00N0N00

Ne64000
04000000

88
00

RA
00

RR
0o

88
00

RA
no

AR
0o

3.30000n-01

6400000N=-01

1.2000n00
14800000
2000000
3e000NN0
34600000
44200000
4e560000
64000000
74500000
94000000
1,050000
14200000
1e350000
1.,500000
1624000

34317213
14282911
34212263
34108069
24975360
20823238
24659310
20529405
24294576
1855886
10442994
16102344

0o
[4]3]
no
no
nn
00
00
00
00
00
o1
(33
01
01
01

0o
00
00
00
00
00
00
on
00
00
00
a0

8e171712-01
5477568101
34780660-01
20077401-01

0004620
96325048 00

0004620
14666215 01

004620
9613114 00

0eNA620
1e456356 01

0004620
14678321 01

Ge04620
34963714 00

34400000 01

34599999-02
24520000~01
64840000-01
14331999 00
20196000 00
34275999 00
4571999 00O
34455135 00
20019686 01
3,431250 01
54118750 01
T4 143750 01}
94506250 0l
14220625 02
14526375 02
14513497 02

5¢7%52311-01
5070491901
50609299-01
50472252-01
5030417301
50127353~01
49957668-01
he882515-01
40680214=-01
40048169~01
34256991-01
24538675-01
1489584701
14332771~01
89 A94739~02
60326399~02

50193941

84853230

40562197

49911908

20073465

14070032~

14016686

06004642
00004642
00006642
00004642
06006642
06004642
06006642
00004642
0+004730
04004730
06004730
04004730
04004730
00004730
04004730
0004730

00

00

00

00

0o

01
00

00
00
00
00

00
00
00
00
00
00

54044852 00

14248797 01

14714786 01

74260686 01

24053799 02

64521713 01
14000000~05

34554162 00
3,501053 00
34386468 00
34210293 00
24975622 00
24687842 00
24354049 00
20025754 00
14238097-01
5¢507356~02
3,118304-02
14750621-02
1,046697~02
64356868+-03
34881076-~03
24329174~03

8462313501

14554521 00

10915699 00

60784629 00

14069672 01

10922496 00
~34230611-06

24336064 00
24295838 00
24207340 00
24069069 00
14881897 00
14647285 00
10369145 00
14072429 00
6441873201
24807279-01
14558669-01
84673146-02
5¢139473-02
34106011-02
14894817~02
14149717-02

50150192 01

he140239 00
44069092 00
34913370 00
34670825 00
34343358 00
20933966 00
24449966 00
14960658 00
14173932 00
5¢217358-01
20974191-01
1466446401
90943450~02
66021715~-02
34661683-02
24178918-02

50066052

24417056
20377466
20291538

" 24158753

14980967
14761287
14504493
10247801

3

00
00
00
00
00
00
00
00

B8e444383-01

40573188~
20856233~
1e785866-

01
01
0l

14150994-01
Te428275-02

40725129~
24843775

02
02

JuL 30
50383868

JUL 30
34581820
34531116
30423220
30259309
30043683
24783576
24486870
20219882
10762891
14201629

84397869~
50892449~

58
02
58
00
00
00
00
00
00
00
00
00
00
0l
01

4e121129-01

24825952~
14861066~

o1
01

1410565701

JUL 30

58




TABLES IIIl

CRITICAL EXPERIMENTS

Clean Critical Experiments
1. Fast c¢lean systeums.

These systems were abstracted from LA safety measurements by Hansen.

[P




Date Feb. \958

Name Godiva

Laboratory | ASL

Classification of data {Unclass,.

Critical Experiment Summary Sheet
1. Reactor Shape (Sketch)

Mc= 81a kg 24397 Oy at 18715 gm/em?
& q 8

2. Elements in each region

Region 1 2 3 4 5 6 cee
Element
Name Vol. fraction”
or atomic density
U-235 1 0.04511
U-233 2 0.00245
V- 234 3 0.000 45
4
5
6
7

Radius or thickness of
each region

*
Material density required

3. Supplementary information (e.g., foil spacing and thickness ’
ura.niu:;x enrichment, impurities, power distribution, etc.; may be on supplementary
sheets ).

76



Date Feb. 1958

Neme  16'm %, Jewmima
Laboratory L ASL

Classification of data ch/as.s,

Critical Experiment Summexry Sheet

1. Reactor Shape (Sketch) +=23"Tu; e 3236 cm ;= 19.05em
ﬁ: =\8n5 8“\/"’“3 M= 691\?0

E guivalent spheve: with Aqﬁ."'qof
B*= 0.01327 crv'»"‘.; with )sw\l—_aqu';
Repw = 2032 cm cove Yadivs, 1.62em

2. Elements In each ;.-egion Yeflector £hickwmess. This 8'we.s

M. =651 kgm ;2203 2m 2 21,94 ¢m.

Region 1 2 3 4 5 6 coe
. Element
Ay
U-135- 1 00777 _,00034
U-238 2 0397 _|.o4n2]
U-23Y4 3 .00007
L
5
6
7

Radius or thickness of
each region

*
Material density required

3. Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)

2. Elements in each region

Date Feb. 1959

Neme 377 % Jemima

Laboratory LASL

Classification of data Unclass.

M = 267 kg weth heght (0.04”
and diameter 10,50" (Io-:lg.'lfgm/cm’)

Eﬁu'walen"c sp\mre.: M.= 243 k¢ at
18715 gm lem3 = N2 I4.57 cm.

Region 1 2 3 4 5 6 ceo
Element
hWame Vol. fraction*
or atomic density
V-235 L 01814
U-238 2 0234
v-234 3 .0001
L
5
6
T
Radius or thickness of
each region

%
Material density required

shee

3. Supplementary information
uranium enrichment, impurities,

ts).
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Date Feb. 195%
Neme Oy veflected U-233
Laboratory LASL

Classification of data [/v¢/asS.

Critical Experimen‘t; Summary Sheet
1. Reactor Shape (Sketch)

0= Noid £ N,y= 0533 cm.

N2 23" N =BT em

NS Oy R, =946 em.

2. Elements in each region

Region 1 2 3 4 5 6
Element
*
fName orv:i;mir:ag:igx;ty
U-13% ! 4N b
V138 2 .00048 |.00%5}
Y-235 3 .04517
V-234 4 .00DM5
W > 00033
6
K
Radius or thickness of
each region

*Material density required

3. Supplementary information (e.g., foil spacing and thickness,

uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Date Feb  195%

Name 0.695" Tu veflected 0Oy

Laboratory LASL

Classification of data Uyclsss,

Critical Experiment Summry Sheet

1. Reactor Shape (Sketch)
M= 36.2 \?g 93,49, Oj at 1815 sm/cvz

n_‘: 125 em.,
Ny =AMa0 em.
2. Elements in each region
Region 1 2 3 4 5 6
Element
Name Vol. fraction'
or atomic density
U-235 L 0.045 14 | goo3ub
w-139 2 0,00 245 [,047694
U-234 3 0.00045
4
5
6
T

adius or thickness of
each region

*
Material density required

3. Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Date Feb. 1958

Name 176" Tu veflecked Oy
Laboratory LASL
Classification of data  Unclass.

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)
M= 265 k39397 0y 3t 18715gm/cm®
= bAbZ em.
TL-,_ - l‘.HBIL Lm.
2. Elements in each region
Region 1 2 3 'y 5 6 ces
Elenpnt
[Name Vol. fra.ctio;r
or atomic density
U-235 1 0,045!1 |.p003M6
w238 2 0.0024 5 | owiehy
Uu-224 3 0.00045
L
5
6
T

Radius or thickness of
each region

*mteria.l density required

3.

sheets).

Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; mry be on supplementary
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Date Eeb, 1958

Name 3525" Tw. veflecied Qy
Laboratory LASL

Classification of data Uwnclass.

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)
Mc.= 20.5 kg 43139, 0\3 at \8.’159m/cm3

n-\= 6.3"‘” twm
Ny = \53HW ewm

2. Elements in each region

Region 1 2 3 4 5 6 cee
Element
Name Vol. mctio;r
oy atomic density
U-235 t 0.04511 000346
\J-233 2 0,00245 |.0A76Y4
U-23Y 3 0.000 45
4
5
6
7

adius or thickness of
each region

*Material density required

uranium
sheets).

3. Supplementary information (e.g., foil spacing and thickness,

enrichment, impurities, power distribution, etc.; may be on supplementary
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Date Feb 1958
Name 325" Tu. veflected Oy
Laboratory LASL

Classification of data Uwclass.

Critical Experiment Summery Sheet

1. Reactor Shape (Sketch) .
M = 18,15 \Qg 33%, 0»3 at \%.ﬂng/m

\\
\
(:‘é !* N= b3\
. /1‘ = 16,22}
/ o
\._//
2. Elements in each region

Region 1 2 3 y 5 6
Element
*
P lor atontc denstty
V- 235 L 0,045
J-238 2 0.002M45 [noumad
U-234 3 0.0004 5
L
5
6
7

Redius or thickness of
each region

*Materisl density required

3. Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; mey be on supplementary
sheets).
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Date Feb 1959

Name Tobsxé

Laboratory | ASL

Classification of data Unclass

Critical Experiment Summary Sheet
1. Reactor Shape (Sketch) 9" Tu. veflecting 1135 kg 3% Oy

Y, = 6.045 cm,
Y. =28.405 cw.

2. Elements in each region

Region 1 2 3 y 5 6 ces
Element
Name Vol. rra.ction*
or atomic density
U-235 ! 0.04511 |.0003M46
u-23 2 0.00245 |.on7eay
W-234 3 0.00045
4
5
6
7

adius or thickness of
each region

*Ma.terial density required

3. Bupplementary information (e.g., foil spacing and thickness,
wanium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Dete 6-13%-58

Name G. Hansen/C.M.

Laboratory LASL

Classification of data Unpclags.
Critical Experiment Sunmery Sheet
1. Reactor Shape (Sketch) C refl. Oy
Mc(kg 93.5 ¢, Oy) H/D  Mc(Sph.) S(cm)  Refl.
ratio T(in)
1. p(C) 1.67 gm/cc ho.1 L.17, T 0.95, 1.000
2. p(0y) 18.80 gm/cc k9.2g 1.hu1 u2.05 0.597 0.500

2. Elements in each region

Sphere sh
Region 1 2 3 4 5 6 ces
Element
Name Vol. fraction* 1 2
or atomic density M A
N L1
U-235 1 .0k50 .0k50
U-238 2 .0031 .0031
c 3 .0838 .0838
k
5
6
(f
Radius or thickness of
each region T.756 {10.296 8.111 |9.381
*Material density required 12 8 12 i

3. Supplementary information (e.g., foil specing and thickmess,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary

sheets).
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Date__ 6-13-58

Name G. Hansen/C.M.

Laboratory ILASL

Classification of data Unclass.

Critical Experiment Summaxry Sheet

1. Reactor Shape (Sketch) Polythene refl. Oy
Mc(kg 93.5 % Oy)  Refl. E/D Mc(sph.) $(cm)
T(in) ratio
1. 3k .78 1.000 1.01h 32.9, 1.252
2. 46 .42 .500 1.357 40.5¢ 0.695
p (polythene) 0.921 gm/cc
p (0Oy) 18.80 gm/cc
2. Elements in each region
Sphere
Region 1 2 3 i 5 6
Element
FNa.me Vol. rraction* 1 2
or atomic density . " . : ‘
U-235 1 .0k50 .Ok50
U-238 2 .0031 .0031
H 3 .0790 .0790
c 4 .0395 .0395
5
6
T
Radi:cﬁrrzgigl: °e8 of 7-477  |10.017 8.016 |9.286
*Ma.terial density required 12 8 12 &

3.

Supplementary information (e.g., foil spacing and thickness,

ura.niuz;x enrichment, impurities, power distribution, etc.; may be on supplementary
sheets ).
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TABLE III

CRITICAL EXPERIMENTS

B. Clean Critical Experiments

2. Intermediate to thermal systems.
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Critical Experiment Summaxry Sheet

1. Reactor Shape (Sketch)

’

Cylinder
31 cm long
30.48 cm dia.

2. Elements in each region

Date  12-13-57

Name A- D. Callihan et al./C.M.

Laboratory ORNL-K343 p. 4l (p.76)

Classification of datg Unclass.

H/U?P = 320
Mc235 = 1.78 kg U255
Sphereize with 32 = 32
cyl sphere
§=.32cm

HC6 Sphere
Region 1 3 4 5 6 cee
Element
ame Vol. fraction
or atomic density
H 1 .0668
) 2 .0335
2% 3 .000209
4
5
6
7

Radius of each region (cm) 16.78

*
Material density required

3. Supplementary information (e.g., foil spacing and thicknesse,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary

sheets).
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Date  12-13-57

Neme A. D Callihan/C.M.

Laboratory ORNL, K343, Pt. III, p.39

Classification of datea Unclass.

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)

B/U™ = 52.9 25
Cylinder ‘ Me = T7.90 kg 02
34 cm long o o
25.4 cm dia. Sphereize by chl = Bsphere
with §= .32 em
2. Elements in each region
HC3 Sphere
Region 1 2 3 h 5 6
Element
[Name Vol. mction*
or atomic density
H 1 .0665
0 2 .0334
U235 3 001257
L
5
6
T

Radius of each region (cm)

1.7

*Material density required

3. Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Date 12-13-57

Name A. D. Callihan, et al./C.M.

Laboratory ORNL-K343 pt. III p.65

Classification of data Uunclass.

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch) H /U235 = 307
Al can
22.4 cm long pherelze by

25.% cm core diem. 2 _2.b05
60.96 cm refl diam.  Bregy gpn. Bbare H + 28) (R +d + g

d =2.886 cm, $= .32 cm
2. Elements in each region

HC-1 Sphere
Region 1 2 3 4 ? ¢ o
Element
ame Vol. fraction
or atomic density
1 1 .0662 | .0669
0 2 .0335 0335
2P 3 -0002157
4
5
6
7
Radius of each region (cm) 13.45 | 31.8

*
Material density required

3. Supplementary information (e.g., foil spacing and thicknesge,
ura.niun): enrichment, impurities, power distribution, etc.; may be on supplementary
sheets ).
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Date 12-13-57

Name A. D. Callihan et al./C.M.

Laboratory ORNL-K343 part III p.33

Classification of datg Unclass.

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch) B/P = 999
Al can
ﬁ{?;ngirlong Sphereize by
T R e R
d =2.88 cn
2. Elements in each region 5= 32 cm
HC-2 sphere
Region 1 2 3 4 5 6 vee
Element
Name Vol. fraction
or atomic density
H 1 .0665 .0670
Y 2 -033k -0335
2P 3 0000713
L
5
6
7
Radius of each region (cm) 25,14 33.7

*
Material density required

3. Bupplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Date March 5, 1958

Name J. T. Thomes/C.M.

Laboratory ORNL-1992

Classification of data UNCLASSIFIED

Critical Experiment Summary Sheet

U-235 93.4 &

1. Reactor Shape (Sketch) 4 %/AT
-1
Spherical Al (3S; 1.27 mm thick) g‘:g: é gg.g g//f :;:g X }g l;oc ol
26.4 and 32.0 cm. diam, Test 3 125.18 gm/f
Refl. 15 cm E,0
2. Elements in each region
1 2 3 (bare)
Region 1 2 3 1 2 3 cee
1
Element 3/0235 :7) B/
+—|= 268.8 «515.1 -203.5
INanme Vol. fraction o o
or atomic density 27.5 C At 27.0 — er'e
H 1 + 06548 {0668 | 06632 L0668 |, 0652
0 2 .0328 40334 }0332 L0334 |.0326
u-235| 3 0002436 L 00012688 000320
u-238 4 '
Al 5 .06 .06
6
7
Radius or thickness of
each region 13.2  |13.32728.327| 16.0 }6.127 |31.27 [16.0

¥*
Material density required

3.

Supplementary information (e.g., foil spacing and thickness,

uranium enrichment, impurities, power distribution, etc.; may be on supplementary

sheets).
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Dete March 5, 1958
Rame J, T, Thomes/C.M.
Laboratory QRNL-1992

Classification of date UNCLASSIFIFD

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)

U-233 98.7 ¢ Ak/aT°C
8pherical Al (3S;1.27 mm thick) Test 1 61.3% gn/f 1.k x 10-‘&
26.4 and 32.0 cm diem. Test 2 38.75 gn/A -6.7 x 102
Refl. 15 cm K, O Test 3 67.37 gn/t

2 Note: 7 = 2.31 1if

n(U-235) = 2.08

2. Elements in each region

1 2 3 (vare)
Region 1l 2 3 1 2 3 coe
1l
H/Ue33 fu233 fue3?
El t H H
emen _ fm k18;3 1 =663.1| 2 w381.D
Name Vol. fraction 32 C 0 )
or atomic density| - - 2ﬁ.3 €L - are
H 1 .0663 .0668 | 0664 0668 |.06626
0 2 .0332 .0334 0332 0334 |.0332
U-233/ 98.7% 3 . 0001584 | 0001001 .0001739
v-238 4 —_—
Al 1(35) > 060 060
6
(4
Radius or thickness of
each region 13.2 113.327 28.327 16.0|16.127 31.1:27l 16.0

*
Material density required

3. Supplementary information (e.g., foil spacing and thickness y
uranim;: enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Critical Experiment Summary Sheet

Date

3-27-58

Name J. K. Fox et al./C.M.

Laboratory ORNL-2367 p. 24

Classification of datg Unclass.

1. Reactor Shape (Sketch)
. B® = R 35
1) Cylinder in Al to sphere: chl Bsphere 16.k kg 2
2) Sphere - oo refl. E,0 3.2 kg USD?
Al shell

2. Elements in each region
Reactor 1 2 | 3 b 5 6 cos
Element cyl. sphere
- H/U = core Refl.
Name Vol. fraction B/U = 47.3
or atomic density e7-1
2P 1 .003122 | .001296
H 2 0575 .0613 | .0670
o 3 .02875 .0306 -0335
4
5
p .
7
Radieu:cgrrzgizlx:ness of 11.55 11.43 | ~ b0

*
Material density required

3.

Supplementary information (e.g., foil spacing and thicknese,

uranium enrichment, impurities, power distribution, etc.; mey be on supplementary

sheets ).
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Date 12.5-57
Name R. N. Olcoti/ C.M.

Laboratory (14)- BSE] 327-341 ('56)

Classification of data unclassified

Critical Experiment Summery Sheet

1. Reactor Shape (Sketch)

D/U> = 230
_ P(U3°) = .109% gn/cc M, = 21.6 kg.

405 2 2

7105 -cm Ba '( .2 T .9 +(7—II—T'81. -’T;. . -omah
- | Ry, = 36.05 Ephere

| 63.1] e

cm
2. Elements in each region P(Deo) =l

_Calc.No. DC1 __ Sphere

Region 1 2 3 4 5 6 ces
Element
ame Vol. fraction’
or atomic density
D 1 0670
0 2 -0335
s 3 .000291
I
5
6
7

Radius of each region (cm) 36.05

*Materia.l density required

3. BSupplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets ).
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Date 12-5-57

Name R. N. Olcott/ C.M.

Laboratory (IA) - N.8.E. 1, 327 (1956)

Classification of date UNCLASSIFIED

Critical Experiment Summery Sheet

1. Reactor Shape (Sketch)

p/u23% u 20 81,
o P (173%) = 0.012% gn/ec M = 4.2 kg
84.75 cm 5 ol P 2
— B = (wu—fzﬂ)z * (m) = .00LLkl
76.08 -
b . Ropre 43.22 cm  Sphere
2. Elements in each region
Dec-2 Sphere
Region 1 2 3 4 5 6 ces
Element
ame Vol. fraction*
or atomic density
D 1 .06T0
0 2 .0335
y235 3 .0000322
4
5
6
T
Radius of each region (cm) ¥3.22

*Material density required

3. Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets ).
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Date 12-7-97

Name R, N, Olcott/C.M.

Laboratory_ (1A) - NSE 1, 327 (19%6)
Classification of dat§ Uncl.

Jritical Experiment Summary Sheet

1. Reactor Shape (Sketch)

.047 inhss,

L~ p/ue3 = 342

p(U235) = 0.679 gm/ce M, = 10.7 kg

2. Elements in each region

Cale. DC-k4 Sphere
Region 1 2 3 4 5 6 e
Element
IName Vol. fractioﬂ;_
or atomic density
D 1 L0594 067
0 2 0297 0335
P39 3 L0017k
Fe b .1306
5
6
7

Radius of each region (cm)f 17.14 | 17.2% | ki, k45

*
Material density required

3. Supplementary information (e.g., foil spacing and thicknese,
uraniwm enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Date  12-7-57

Name R. N. Olcott/ C.M.

Laboratory (LA) - N.S.E. 1, 327 (1956)

Classification of data UNCLASSIFIED

Critical Experiment Summary Sheet
1. Reactor Shape (Sketch)

35 in. p/v*P . 135.3

.047 in. s.s. '
731;71 58 P(U235) = 0.85 gn/ce uc = 9.2 kg.

6.5
in.
2. Elements in each region

9.2

DC-5 Sphexre
Region 1 2 3 b 2 6 °ot
Element
ame Vol. fraction’
or atomic density
D 1 067 | | .o81
0 2 .0335 .0335
=30 3 . 000495
re L 1306
5
6
7
Radi::cﬁrr:Ziginess of 20.96 | 21.06| Wh4.h5

*
Material density required

3. Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)

047 in.58.~347

A

e

1.5 |82
e

2. Elements in each region

Date 12-7-57

Name R. N. Olcott/ C.M,

Laboratory (IA) - NBE 1, 327 (1956)

Classification of data UNCIASSIFIED

D/0235 = 431

P(UR%) = 0,060 gn/ce N =3.2k

DC-3 Sphere
Region 1 3 4 > 6
Element
Ivame Vol. fraction
or atomic density
" 1 . 0670 . 0670
0 2 .0335 -0335
235 3 . 0001554 ‘
Fe 4 . 1306
5
6
7
Radius of each region (cm)| o3 g7 2% .47 m.ui

*
Material density required

3. Supplementary informetion (e.g., foil spacing and thickness,

uranium enrichment, impurities, power distribution, etc.; may be on supplementary

sheets).
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Critical Experiment Summery Sheet

1. Reactor Shape (Sketch)

22.23 in 21in.

21 in.

2. Elements in each region

Date 12-7-57
Name Coneybear / C.M.
Laboratory (ORNL) NEPA 1769 (1951)

Classification of data Unclass.

no/u‘zis = 364 —» 390 (vol.5,p.%30 UN conf.)

Int. Conf. At. E.
llc = 18.08 kg.

Y P : Be -, 9%0
Al - o (510

88 “ e 000‘!»

Void L 0%2

8% = 0087k

R, = 33.6 - 2 cm

*
Material density required

sheets).

Region 1 2 3 4 5 6 cee
Element
*
Pame orv:.‘};émifzag:;:?ty
oo 1 10 mil. |.000308
Al 2 .00368
Be 3 1121
4
5
6
T
Redius of each region (cm)
31.6

3. Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; mmy be on supplementary
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Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)

Date  12-7-57

Name A. D. Callihan/ C.M.

Laboratory ORNL

Classification of data Unclass.

Refer: Int. Conf. ... At.E. 5, 430

| 2a | Be/U™3? = 155 > 1560
2 M_ = 7.65 kg U-235
T Vy,: Be - .9128
24.1 Al - .Mn
\ 88 - .0003
void, - L0242
2. Elements in each region B” = .00723%
R, =36.9 - 1.5
CA-l
Region 1 3 4 5 6
Element
[Name Vol. fmction*
or atomic density
37 1 10 mil|.0000725
Al .00368
Be «1121

~ o\ [W + W N

Radius of each region (cm)

35.4

*Ma.teria.l density required

3. Supplementary information (e.g., foil spacing and thickness,

wanium enrichment, impurities, power distribution, etc.; may be on supplementary

sheets).
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Critical Experiment Summery Sheet

1. Reactor Shape (Sketch)

Approximate cube -
Base 24 x 2 1n°.

2. Elements in each region

Date 9/25/58

Name F. Kloverstrom/cm

Laboratory L.R.L. (Communication)

Classification of datg Uncl.

Be (P = 1.83gm/cc)

Be/US>? = 1360

Critical Height 18.7 in.
Foils 8 mils thick approx.
S~ 1.5cm

B2 = 009170

§ghere
Region 1 3 3 5 6 .o
Element
Name Vol. fra.ction*
or atomic density
g2 1 8 mi1 }0000899
Be 2 0.1222
3
-
L
5
6
T

Radius or thickness of

each region 31.31

*Material density required

3. Supplementary information (e.g., foll spacing and thickness,

nranium enrichment, impurities, power distribution, etc.; may be on supplementary

sheets).
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Date  12-10-5T

Name A. J. Kirschbaum /cm

Laboratory UCRL-4983-T p.l3

Classification of data Unclassified

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)

Reduced BZ = 21.64 x 10~+ c/u?? = 675
£(C) = 1.645 gm/cc
B - lk.k ppm & others:

Z; = .00102
, Reph = 67.53 - 1.92 cu(assumed &)
2. Elements in each region = 65.61
Sphere
Region 1 2 3 y 5 6
Element
P‘Jame Vol. fra.ction*
or atomic density
c 1 .0825
235 2 .0001222
B 3 1.40 x 1078
N
5
6
T

Radius of each region (cm) 65.61

*
Material density required

3. Supplementary information (e.g., foil spacing and thickness,
uwranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Date 12-10-5T7

Neme A. J. Kirschbaum /cm,

Laboratory WCRL-4983-T p.13

Classification of data unclassified
Critical Experiment Summary Sheet
1. Reactor Shape (Sketch)

Reduced B2 = 20.68 x 107} c/U%? = 1379
P(C) = 1.645 gm/cc

nsph. = 69.08 cm - 1.92(assumed § )
bare
< -1
Impurites <y = 00102 em
2. Elements in each region
Sphere
Region 1 2 3 4 5 6 cee
Element
ame Vol. fraction*
or atomic density
c 1 .0825
v>? 2 00005980
B 3 1.k x 10'6
L
5
6
T
Radius or thickness of
each region 67.18

*
Material density required

3. Supplementary information (e.g., foll spacing and thickness,
uranium enrichment, impurities, power distribution, etc.; may be on supplementary
sheets).
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Date 12-10-57

Nam A- Jo Kuschba'um me

Laboratory UCRL-4983-T p.13

Classification of data Unclassified

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch)

Reduced B> = 19.04 x T c/u?? = 2586
£(C) = 1.645 gn/fec

R, sph = 72.00 cn - 1.92 (assumed &)

Boron and impurities: 2, . " .00102cm ™+

2. Elements in each region

Sphere
Region 1 2 3 4 5 6 ces
Element
Name Vol. fraction'
or atomic density
Cc 1 .0825
e 2 -00003190
B 3 1.40 x 10°°
L
5
6
7
Radius of each region (cm) 70.08

*
Material density required

3. Supplementary information (e.g., foil spacing and thickness,
uranium enrichment, impurities, power distxribution, etc.; may be on supplementary
sheets).
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Date 12-T-57
Name B L. Zimmerman/ C.M.

Laboratory ORNML Y¥-881 (1952)

Classification of data UNCIASSIFIED
Critical Experiment Summery Sheet

1. Reactor Shape (Sketch) c/u235 = 1063

Extrap. (control) 3
51 x 51 x &k.1 in” with

)(c = 52,8 kg. U-235

2. Elements in each region

CA-% B2 = ,001863
Region 1 2 3 b 5 6 cee
Element

ame Vol. fraction*
or atomic density

5 110 mil. [0OOOT2NT

Al 2 00368

c 3 . 07702

4

5

6

T
Radi:cgrrzgigﬁness of 71'55

*
Ma.terial density required

6 ppm Boron; 0.854 kg 88-316 (in skewers) in core
Cadmium fraction 0.1k to 0.20 in a cell (eale. .145)
for 20 mil Cd on .0015 in In

More data given in repoxt.
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Date_ 8-7-58

Name G. Hansen et al./C.M.

Laboratory LA-214k1 p.31l

Classification of dats UNCLASS.

Critical Experiment Summary Sheet

1. Reactor Shape (Sketch) Assemblies 8, 9, 10
Right cylinder ) . C/0y = 384; Mc = 32.3 kg Oy
core radius (equal area) k0.56 cm - . = 1.
core length 81.28 cm p(C) 1.50; S(Be) 1.66 gm/cc
End reflectors (cm Be) 2 Be 1
Ass. 8 10.16 10.16 Axial escape DB = (5cr£r)

9 10.16 0

10 0 0 where 3Utr is listed as an
absorption cross section.
2. Elements in each region Ass.10 B2 = 1.363 x 102
9 0.854 x 1072
8 562 x 10~
Region 1 2 3 3 5 6
Element Assl 8 __ABs. 9 Ass. 10
(cyl-) (cyl.)
Name Vol. fraction* A i
or atomic density
U-235 1 .000183 .000183 .000183
c 2 L0752 L0752 L0752 .0782
Al 3 LO03T .0037 0037 | .0037 |.003T | .0037!.0037
Be 4 .1108 .1108 .1108
c-DB3g,. 5 00747 .OL149 01812
2
Be-DB xacrtr 6 00507 00779 .01229
(4
Radi thickn e
* chﬁrregiﬁn ees o 40.56 |53.6k [40.56 | 57.30 | 40.56 | 668.14|73.89

*
Material density required

Refl. savings § ~ 2.2 Be refl. thickness (p(C) = 1.42) from study of Ass. 1-T.

Value of Be on ends assumed S = 2.2 (10.16 + 1.4) %—% - 1.9 cm = 22.4 cm

*
Second reflector C(p = 1.56 gm/cc)
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Critical Experiment Surmary
1. Reactor Shape (Sketch)
Approximate cube -

Base 24 x 2L ine.

Sheet

Date 9

Name F, Kloverstrom/cm

-25-58

Laboratory LRL (Communication

Classification of data Uncl.

BeO reactor, p(Be) = 2.84 gm/cc

Be0/UP3? Crit.Ht.(in.) Foils/pack. p(BeO)

2h5 .5

4ol
Lol
982
982

20.8
22.3
22.8
25.4
26.6

2

1
2

2.83
2.84
2 .84
2.84
2.84

Foils weigh 16.07gm U235, 17 .24gm Oy, and
are 5 1/4% x 5 1/4 x 002 in.

2, Elements in each region

Sphere
Region 1 2 3 b > tot
Element Reactors, BeO/U235
Name Vol. fraction®
or atomic density 245.5 4oL 491 982 982
235 Foil 10 mil mil }10 milf 2 mil | 4 mil
U 1 Nx10 2.77  11.393 11.393| .697 | .697
Be 2 L0681 0684 0684 0684 | 0684
0 3 .0681 L0684 0684 0684 | 0684
Iy
5
6
7
Radius or thickness of
each region 33.64 34.53 |34.81] 36.08 | 36.58

*
Material density required

3. Supplementary information (e.g., foil spacing and thickness, uranium
enrichment, impurities, power distribution, etec.; mey be on supplementary

sheets).
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Critical Experiment Summexry Sheet

1. Reactor Shape (Sketch)

Bare ended 8 sided cylinder
with 6 in. thick C on all
lateral aurfaceg.

Date 12-10-57

Name A. J. Kirschbaum/C.M.

Laboratory UCRL-4983-T p.6

Classification of dats UNCLASS.

C/U = 599 Mc = k0.5 kg. U2
Equal area Core radius 46.31 cm
Equal area refl. radius 65.12 cm
o(U-235) = .05345 gm/cc

2 T 2
Baxial ™ (108.1 + 3.8h) = 0007882
2. Elements in each region
Agsg.B Cylinder
Region 1 3 4 5 6 cee
Element
Name Vol. fraction
or atomic density
c 1 0825 |.0853(})
ye» 2 (2 mil) |-000137T
B( 1k .4ppm) 3 1.2 x 10'6
CF_(neglect) 4
2 *
| N(B Daxial) .00955 |.0092k
6
(4
Radius or thickness of (2) (R)
each region 49.59 6h'83‘f
(1) Assumed p = 1.70 gm/cc

(2) Equal area B2

2

* B
N = ﬁTET for axial escape E =

109

correction for an octagon is 1.0090; Rl = 64.83
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Critical Experiment Summery Sheet

1.

Bare ended cube

C = (36 %)2sqpare in.

Be: 6 in. thick on k4 sides

Length 35.05 in.

Reactor Shape (Sketch)

Date 12-11-57

Name A. J. Kirschbaum/C.M.

Laboratory UCRL-4983-T p.6

Classification of data UNCLASS

c/u25 &~ 2340
o(U-235) = .01369 gm/cc; Mc = 11.0 kg 2

o(C) = 1.6k%5 gm/cc; $ = 1.92 cm.
Biyl = 2«2/(92.71 +2x 32.8)2 = .000786;
2

Baxial = .0011kkO

2. Elements in each region
Ass.No. 25 Cylinder
Region 1 3 4 5 6 cos
Element
{Name Vol. fraction*
or atomic density
c 1 .0825
P 2 (1 mil) |.0000353
B(1k.% ppum) 3 1.h x 10"6
Be ! 4 .123
N(C-DBZ)E 5 .0139
N(Be-DBY) 6 .0093
7
Radi::cﬁrrzgiginess of 52.89 68.13

*
Material density required

1. Assumed full density

®

2

1

B —
N = bl =
ﬁT57 or axial escape E ﬁTET B o

10

1

a




CRITICAL EXPERIMENT CALCULATIONS

These experiments are presented as computed because of the general
interest in neutron flux spectra for a wide variety of reasonably clean
systems, Safety calculations are omitted since the set of specifications
are the best interpolations reasonably possible between the actual systems,
many of which are presented on Table III B and computed results shown on
this tabulation.

A brief summary of computed keff values is as follows:

Godiva (93 .4 per cent U235) LA. 1.00
Jemima (37.5 per cent U235) " .98
Jemima' (16.25 per cent U=3Y) " .98
HO 1 /"3 - 900 (H,0 refl.) " ORNL 1.01
2 H/UPD - 300 (H,0 refl.) v 1.03
3 H/UPP = 53(vare) " .98
D,0 1 D/t"3 = 230 (vare) LA, 1.00
2 Dfu?3% = 2081 (bare) " '1.01
3 D/U235 = 34.2 (refl.) " .98
L D/U235 = 135.3 (refl.) " .98
Be 1 Be/u" - 36k (vare) ORNL .99 10 mil foil
2 BefU"3 = 1546 (bare) ORNL  1.00 10 mil foil
C 1 C/u=675 B =21.64x 107" IRL 99
2 ¢/u = 1379 20.68 x 1074 " .99
3 C/u = 2569 19.0 x T " .98
CA-L c/U = 1063 (bare) ORNL 1.01 10 mil foil

¥*
Sg calculations for these three systems reduces kqpp by Ok=-.0045, -.0027,
and -.0012 respectively.
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Mixed Systems

Oy C (1/2 in. C on Oy) L.A.

(1 in. C on Oy) "

Oy CH, (1/2 in. CH on Oy) "

(1 in. CH on Oy) "

oy 123

Oy Tu
Be reflected C

c/oy = 38k "

C reflected € C/U°° =599 IRL

Be reflected C

c/u??® = 1234 IRL

112

1.00

1.00

1.00

1.01

1.00

1.00 - 1.01
1.02 - 1.00
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.96



TABLE IV

CRITICAL EXPERIMENT CALCULATIONS
(1. Fast Clean Systems)

16.25% Uz"’5 Ne6&4NNN RA  NgN4TSD

34 Ne 000000 00 2,083163-01 24623157-02 24551742-02 8e432797-03
0464000 RR 004750 |
NeNNNNAN NN 44280NR4~N] 4e641356=02 64248056-02 14538852~02
Ne640N0  RR 0e04750
NeNANANN NN 3.985829-n1 34674459-02 9.528582~02 14869450-02
Ne64NN0  BR NeNGT50
N.0NBOON 00 14393384 0O 64587355-~02 5,183927~01 7.168811-02
Neb4L0OND RR De0LTHO
NeNONONND NN 2740774 DO 84758998-02 14825030 00 14218223~-01
Ne64NDO  RR NeNGT750
a,n0NA0N" NN 14N57510 N0 1403641402 54526383~01 24052835~02
JUL 29 58
1.625000 01 3,900000 01 94843217~01 14000000-05 ~B84549433-06 74920887-01 84046909-01 14263443~02
JUL 29 58
2,000000 00 14333333 00 0005146 00 94720985~04 14284193~03 2,465360-03 24265015-03 6e898503-03
4,0nN000 00 9.333333 00 0005146 00 9454978104 14261533-03 20421691-03 24224721=03 66776 14=03
64000000 00 24533333 01 04005146 00 94210481~04 14216287-03 243364607~03 20144457-03 6¢533392-03
8,0n000N0 00 44933333 01 Ne005146 00 8471404304 14149767-03 24206638-03 20026612-03 6e177f44-03
l.000000 Al 8+133333 01 Qe005146 NO 84077534-04 14064350-03 2404228403 14875007-03 54720811~03
1.2n0000 01 14213333 02 0.005146 00 7e319744=04 9.615566-06 1e844576=-03 1e693411-03 5¢176771-~03
1.600000 01 1,693333 a2 04N05146 00 6,468182-04 84458325~04 1,621763-03 1.488092~03 44563260~03
l.60n0nn N1 2253333 02 Ns0N5146 00 54538427~04 T74149972=04 14370583=03 1.260777-03 34897228~03
1.800000 01 2,893333 02 0s005146 00 44580662~04 5+813045-04 14112219-03 le024393~03 34204531-03
2.03200n N1 44263627 02 0,005146 00 34475912-04 44039974~04 Te757394~04 7440704004 24437719-03
fons 2.100000 0} 14651371 02 04005234 00 6303521-05 24579602-04 5.027208~04 5627407704 14903412~03
w 2.1800n00 01 1.832052 n2 04005234 00 54057311-05 24015085=04 34957055=04 44393656=04 le666615-03
2.260000 01 1,971572 02 0e005236 00 44069930-05 1.584997~04 30128248=04 34635895=04 1e437908-03
2+340000 N1 20116212 n2 Ne005234 00 3,318835-~05 1,270674-~04 24513339-04 34022006-04 14233855~03
2.40NN0N N] 14685159 n2 NenN5234 0N 2478122405 14052819-04 20082859~04 24565718=04 14071600-03
?2.500000 0} 34001666 02 0,nNN5234 nn 24284562-05 8458651605 14695948-04 24131234=04 9¢053431-04
2.5800N0N N} 2,58n852 n2 NeNNS5234 N0 1,801729-05 64748476-05 1,327875~04 1o701629~04 T¢329701-06
2.660000 Nl 24745972 N2 04005234 NO 14440293-05 54420226=05 14060263-04 14373568~04 5493314304
2,740000 01 24916212 02 04005234 0 14114947-05 44263219-05 84250906-05 1s071469=04 4458064104
2.794n0n nl 24067263 N2 N.0n5236 00 8o417124-06 34334535-05 64325950-05 84115134-05 34356342~04
-- JUL 29 58

1.19N982=02  2,334603-13
1.170228=07  247295203-02
1.1792333=02  24714000-n3
1406969907 24095922-02
94932901=N3  1,945157~03
Q,N37101=03  1,768006~03
B84N21607=03 1457N576-03
£.942781-03  1,262691-03
5,R29R07=N2  1,151445-N1
44a6611472~03 Q4403801304
2,RR5Q472013 ReNT76656=04
2,611822=0%  7,411055=06
34117R39-N3 646346910-04
2.72102%%=03  5,836637=04
2.389678=03  54134174-04
54025395~03  44337097~04
14628R48~03 34450168=-n4
16290733=03  24AT75709=04
Q9,55018R~-N4 le90T014=04
hets166L0=04  141RT346~04




235

16.25% U 0,64000 BR  0,05124
se 0,000000 0N 1,948406 NN 2,466631=01  24390460-01 84066558-02
0464000 RR  0,05124
N,ANNNAR AN 6,012553 nn 6,363735-n1  5,352052-01 1,46752P=01
064000 RR  NgN5104
04000000 00  3,724757 N0 3,453706=01  8,917547-n1 1,769470-01
0.64000 RR  0,05124
0.000000 00  1,299669 01 R,063467=01  4,%42°36 00 64732217-01
0.66000 RR  0,05174
n,000000 N1 3,469259 n] 9,149820=01  1,699734 n} 14136221 0N
0.64000 R8  0,05124
0,000000 90  1,012814 01 9,706201-02  5,476752 00 74N47223-01
JUL 28 S8
1,625000 01  9,100000 0} 9,829169=~01  1,00N0nN=n5 2,N57422=06  T,4n1AN2 NO 7,510304 An 1,1A08K0 a0
JuL 2e 58
2,000000 /N 1,333333 AN 0,0N5322 AN 9,n32425=n3 1,192642=02  2,799774=n7 2,1NRNBE=N?  A,4N8960.07
4,000000 0N 9,333333 aD 0,005322 nn 8,87987n=n3 1,173705=02 2 ,252940-07 2 GNAQRNN=N?  A,297184=N?
6.000000 0N 2,533333 01 NeN05322 0N  8,567337=03 1,131501=0?  2,171P&N~-ND 1,998028=02 A NT2TP1=ND
8,000000 00  4,933333 01 NeN05322 00 B,111771-03 1.070308=02  2,064174=n) 1,R9AKA=ND B THARAK-NT
1,000000 01  8,133333 01 04005327 00  7,526835-03 9,915217=03  1,9025P4—02 1,766416=02  5,379R64=07
1,200000 01  1,213333 02 04005322 00  6.829001-03 84965495-0%  147199R4-02 1,57RR5P=02  4¢R720179-07
1,400000 01  1,693333 02 04005322 00  6,043357-03 74894198-03  1,513652-02 1,388528-07  4,257A10-N2
1,600000 01  2,253333 02 04005322 00  5,186148-03 64693056=03  1,2R2785~07 1,178710-02  34636001-02
1,800000 01  2,893333 02 04005322 00 4429345403 5,433795=03  1,039902-02 9.576461-07  24991449-07
g 2,032000 01  4,263627 02 04005322 00  3,268144-03 3,795215-03  7,2P4396-03 £4967019=03  242T7TR24=0?
> 2,100000 01 14451371 02 0,005410 00  5,921104=-04 2,41R773=03  4,713433-03 44,939965-03 1,779541-0?
2,180000 01  1,832052 n2 06005410 0N 4,732114=n4 1,878881-03  3,693539=03 4410707303 1,55659°-07
2,260000 01  1,971572 n2 0,005410 A" 3,R12189~04 1.4899R4=03  2,940307-03 3,409303=07 1,343673=07
24340000 01 2,116212 02 0005410 00 3,123294=04 1.193572=03  2,360010-03 2¢811400=03  14152864=07
2.400000 N1 1,685159 A2 Ne00541N AN 2,612812-n4 9,863504=n4  14951293-n3 244N14A1=03  1,00NRTN=0?
2,500000 01 3,001666 02 0005410 0N 2,141269~04 84017723=04  145R6300~03 14991654=03  84452210-03
2,580000 01 24580852 02 04005410 00 1,6B4752-04 6427888704 14236766~03 1,587255=03  6¢R37739-03
2,660000 01 2,745972 02 0,005410 00  1,342409-04 5,026656=04  9,843182-04 14277184~03  54516RA4-03
24740000 0}  2,916212 02 06005410 00  1,042316~04 3,964771=04  7,685950~04 1.000701-03  4,280969-03
2,794000 01  2,067263 02 04005410 00  7,932613-05 3,120920-04  5.939760-04 74652936-04  3417%162-03
JuL 27 SR

1.098629-01 2019482702
1.079616-01 2,156734~07
1,042411-01 ?240R3331=02
9,880636=-N2 1.976098=07 '
9,184583=n? 1403908R=N?
2,359948-0n2 1667742 7-02
T4436299=02 14496909207
64642070~02 1430%5667=02
50416202~02 1411068R=n?
54334166-02 9¢147011-0%
3.615530~02 7¢91444%-03
34269576-02 74285790-03
24896765~02 664542550=-03
264533742~02 5.773523-03
2,225389-02 56092217-0%
1.886079-02 443N9167=-n3
1,517833~n2 3e43R494~N13
1,198848-02 24663011=n13
8,897920-03 14900447-013
6,066070-03 1200708-03



ST1

GODIVA
Sq

0,640N00 RA
A4NNNARA AN

0,64723 RA
2.009900 H0

2.64000 RA
N,0NNNNAN NN

0,640N0 nRR
A NNANNN AR

0,64000 RR
0.9C000n 30

0.64000 RA
0,000000 0n

T, 60000001

5,00000n=N1
1,000000 00
1,500000 00
2,000000 00
2,590000 00
3,000009 00
4,000000 00
44500000 0N
5,000000 0N
5,570000 no
6,000000 N0
64500000 00
7,000000 00
74500000 00
84000000 00
84710000 00

1,147203 00
1.139334 00
1,12330 00
1.,099315 nn
1,N67473 0N
1.,020255 nn
9,539929-01
R,702224=-01
8,061066-01
74375566~01
64652617-01

54899533-01. -
54123774-01.
44330337-01

3,555428-01
2,45N0755-N1

NyNLHIN
14169652

0eN4620
24265668

004620
1.579331

N NLAIN
2,7382n%

0,04620
24626077

0,04620
54527768

2.6N00N0N

2,N83333-

n

~

n1

1

n

no
ni

n2

1,458333-01

3,958333-

0l

70708333-01

1,270833
1.895833
60166667
4,520833
506458313
64895833
84270833
9.770833
1,139583
1,314583
1,502083
2,479604

00
0n
0o
nn
nn
nn
an
no
01
0l
0l
or

14772368-01
14759777=01
14734449-01
1.696573-n1
1eh4K5N3-N]
145249249
1,46831n-01
14336912-n1
14236139~01
1412R8164~01

1,013999-
£e945961~

01
Qa2

70711168=-02
60431323=0?
54 18569N=0?
3.380724-0

3,490747 AN

6,779985 An

44154639 NO

64737337 On

44253734 0

54220640-01
1001557 0N

NeNN5522 nn
0.005522 nn
0,005522 00
0,005522 00
0,005522 00
0005522 o0
0.005522 0Q
N,N05522 0N
NeN05522 AN
N,N05522 AN
N,0N05522 0n
0,005522 00
0005522 00
0.005522 00
0.005522 0N
0.005522 00

1,00NNANSAS

8,787720-01
8,730965-01
£4613691-01
8,436092~n1
8.199454=01
7,907353-01
74351598-01
64723611-01
6424273601
5,729199=-n1
5,188213-n1
4.625667=01
4,047628~01
3,459729-01
2,882425-01
2,070163-01

44376769-n7

Te40N4615=-n1
7,358918-n1
74263108-01
74117012=-01
64921495-01
64679757-01
64210143-01
54005641-01
54296N38=M
44, R69604=-01
44472074101
34954923-n1
3,477619-01
2,4994740~-01
2,518667=01
1,859889-01

beb?23/91]

1.39N463
1,381031
1,363732
1.336180
14799346
1,7263821
161660947
1,nA864Q

nl

no
no
00
0o
0o
no
00
nn

Q,934°79-M1
9413222 7=}
Re?297477-01
Te410358-n)
64510929~01

54599983~

01

4,702678-01
34454559-01

4 RTANRT AT

Ra047841=n]
Pe211390-n]
T eh94T9N=0]
£,51775p=n1
R4291497-01
74929477-01
Tet33A67=01
648067600
6,322R39-01
R ,8N0776=n]
S 4269ATI=N]
4,7n6390-01
44129136R-01
3,54368146=01
24967377=01
?4159250~01

JI]L 20
1,R26284

JuL 2a
1.,400007
14690241
1¢470305
14640118
1,39989n
1,35n238
14266757
Y 414PQ8A
14NRT220

9,7001A%~

nn
no
00
nn
nn
nl

Q,0701 7A-0n1

7492784 N=

ot

£,930484=01

5.940260-

01

4,95R824-01

34572381~

JuL 2a

[¢28
LL]




911

GODIVA 0,64000

Sg

0,000000

0464000
0,0N0A00

0,64000
04000000

0.,64000
0.,000000

0,64000
0,020000

0464000
0,000900

:12]
00

RR
nn

BRA
on

RR
nn

RY
00

AR
na

7.400000=Nn]

5,000000-01

1.000000
1.500000
2,0U0000
2,500000
3,000000
4,000000
44590000
5,000000
54500000
64N0NOON
64500000
74900000
7.500000
84070000
8,710000

16144193
1,136171
14119775
1.09534Nn
14063149
1.,N23604

nn
00
00
00
[o]o]
Q0
00
0o
0on
ne
jgele}
an
an
o0
00

00
00
00
nn
o0
no

9,4921n9-n]
9465434001
A,016394-~-01
74333145-01

6.617781~

01

5,867398-01

5.104315~
4,307513~

01
01

3,525760-n1
2,452101-01

0404754
1,167644

NyN&754
20262749

0,04754
1,530321

0,047%4
2,7371077

0404754
2.61%861

0404754
5510086

1. 700000

01

M

01

nl

01

nn

n

24083333=n2
1,458333~n]
3,958333-01

74708333~

1,270833
1.895833
60166667
44520833
5.645833
64895833
8,270833
94770833
14139583
1,314583
14502083
2.479604

01
[o]o]
no
00
00
an
nn
nn
no
nl
nl
(1}
0l

1. 7648937-01

14756391=

01

1.730606~-01
14692287=n1
le641R3I2~-N1]
1¢57977%=n1
1,463Nn8RN]
14331541-N)
14731184-01
141232%4=-01
1.010039~01
8,906812=-0n2
7.699371-02

64 4N9304-

n2?

5.142394~n7
3,326530=-n2

34710929

60813331

4,1672%3

64753289

44256437

00

no

0o

no

00

5.218411-nN1

94976138=N1}

04005249
04N05260
0,005240
0,005240
0005240
04005240
0005240
0,00524N
0,005240
N,eN0524N0
N,NN5240
N,NN5240
0,005240
NeNN5240
04N05240
0,00524N0

00
00
00
ae
00
00
00
00
an
no
nn
nn
on
nn
00
no

1.,A00NAN=AS

8,816873-01
84757001 -N1
B84634254-01
84450646~01
84208344-01
Te910804-01
74349996-01
6,718058=n1
64237382-01
54723534-N1
5418572n~n1
4,622941-01
44n5n0859~n1
3,455535-n1
2,8716n9-01
2,n78957-01

=2,512196-N7

7.408613-01
74359364=-01
74258158-01
74106299-01
6,905629-0)
64659325-01
6,194446-01
5.,670401-01
§42772231=n1
44847368=n]
444n28T4=01
3,4938955~-n1
3,467667-n1
2.979280~01
2,500562-01
1,86n0208~-01
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CRITICAL EXPERIMENT CALCULATIONS
(2. Intermediate to Thermal Systems)
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14114917-02

9,584583~03

2,676110-03

1,246204=-03

=1,685055~01
=94149313-06
2,041714~02

2,041714=02
1,971772-02

14720367~01

54451299-01

54862084~01

1,208590

1,708849

14904376

24166080

2,610214

24689898

1,567683

14585634

1,598071

1,599793

14608796

1,602420

1,404946

1,636038

1,564762
04000000

00

00

[¢]¢]

00

00

00

00

00

00

00

00

00

00

00

02
00

3,759653-02
3,759653~0¢
3,628728-02

44126012-02

5¢511310~02

1,407746=-02

1,798834-02

1,803476-02

14137673=02

64964697-03

74932965~03

74947007-03

3,698202-03

3,698721-03

3,699644=p3

34689393-03

34705796-03

3,685134-03

1465857403

1,597868-03

94626758=-02
30437880 00
1,987676~02

1,987676-02
1,91678502

OCT 15 58
34456601 00
oCT 15 58
2,913683-02
£,913683-02
2,809311-02



Sv1

64000000 00
84000000 00
14000000 01
1100000 01
1,200000 01
1,250000 01
14300000 01
1,320000 01
1,332700 01
14345400 01
1,400000 01
1,450000 01
1,600000 01
1,800000 01
2.000000 01
2,300000 01
2600000 01
2,832700 01

20938723=02
24833212~02
2462781702
24336338402
1497610102
1,673878«02
14451909-02
1,274556=02
1413%5950-02
1,021034~=02
9468796903
94340398=03
84346198=03
T74003455=03
54269450~03
34157126=03
1e774603=03
94227828=04
3.970801=-04
155841204

7.099813=03
64840876=03
6433651003
5¢613639=03
4e713927~03
34965029~03
3,446796=~03
34067161-03
24836698=-03
20699107-03
24671078-03
24654093~03
24530987-03
24314957-03
1,892106-03
14263947=03
7.499357=04
34¢925787=04
1461291304
54259046~05

24533333 o1
4,938333 01
8.193233 01
5.516666 01
6,616666 01
3,752083 01
4,064583 01
14716131 01
1,117101 o1
1,138599 91
5,144831 gl
5,077083 01
1,745625 02
2,893333 02
3,613333 (2
6,945000 02
9,015000 02
84590200 02

20105535-02
2002976702
1488240502
14672698-02
1e411665«02
14191000~02
14027854=02
84981135-03
80027808=03
T74303320-03
T4034697-03
64860868-03
64227842=03
854330809~03
44056671-03
24475222-03
1,396032-03
74267368=04
34090142=04
14158174=04

6,955820~03
64701691~03
64206697~03
54497716-~03
44618400-03
3,890625~-03
34392275-03
34029959-03
24809740~03
20671100-03
24636870~03
24616842-03
20493754-03
24285825~03
1,881601=03
1,270530«03
74602323~04
30992464=04
1463822104
54310028=05

04006734
05006734
04006734
0006734
06006734
04006734
04006734
04006734
06006472
04007176
04007176
04007176
04007176
04007176
00007176
06007176
0,007176
04007176

00

00

14547857~02
16492052=02
1,383589~-02

14228900~

02

1603547502
84713206=03
T4500194~03
60544355=03
54870436-03
54382092-03
50229770-03
54136876-03
44708306=03
4,081295=03
34139601-03

14936268~

03

109474103

54674209~

04

24401517=04
84587696~05

64554016=03
60314165-03

54847022~

03

54178573=03

44352875-
34673639~

03
03

34214298-03

24883946~
24686640~

03
03

2¢565241-03
24537156-03
24521017-03

20413068~

03

20225559-03
1,8470764~03
1,262000~03
T4619637=04
4,016611=04

1¢6646951-

04

54309155=05

14188054=02
1,054848=02
9¢044418+03
8401779303
7.726271-03
7.866162~03
8,376852-03
8,988715-03

04000000
0000000
06000000
04000000
0000000
04000000
04000000
0,000000
04000000
0000000

00
00
00
00
00
[+]¢]
00
00
00
00

1674554702
14682473=02
14559835«02
14384525«02
10164795-02
9¢784436-03
84422072-03
74365330~03
6643706=03
64132665=03
50978820-03
54887734=~03
5e444325-03
4,779602=03
3472913203
204340147-03
1433364103
64911618-04
24896336=04
14006758=04

34611890~03
3,479689-03
3,222233-03
24853782-03
24398675-03
24024468~03
14772305-03
14592660~03
1,488650-03
14429558=-03
1441890803
14412400-03
14358647~03
14258350~03

1,066518~

03

7,160324-04
44323302=0%
2,278284=04
94353324=05
20966824=05

1,3832420=02
1,633813=02
16390184~02
14190222=02
1,049904=02
94368602=03
86290795~03
74220193=03
6,624504=03
64260168~03
54473795=03
4,471965=03
3,330356-03
2,067043=03
1,259906=03
T 424615104
3,629774=04
1,887561~04

1470575302
14643938~02
16523660-02
le351416«02
1e135530~02
9530752=03
84213338-03
70204709~03
64528457-03
64052909-03
54909830-03
54825669=03
5415501=03
44796691-03
34791227-03
24423183-03
1,397164-03
7425436604
3¢014004=04
14025561-04

3.560765-03
34430357-03
34176415-03
2,813060-03
24364815-03
1e997115-03
14751588=03
1e579666~03
14485990-03
le439828=03
14436550~03
14435615-03
1439471703
14303648-03
1,089994~03
Te497676=04
4¢537914-04
24394157~04
94829261=05
3,083804-05

34370182=02
3,003019-02
20553129~02
20182762-02
1,920996~02
le711368~02
14518296-02
14329971~04
1,2264586=0¢
14157846~02
1,012604+02
84272765=03
64142312=03
3,766038=03
2,243802-03
1,250593=03
54963012=04
24871957=0b

84321232-03
8019135~03
7¢431131~03
6¢588447~03
5¢533066~03
44643657=03
44006961~03
34523661-03
34204803-03
24984927=03
20921146~03
2488337103
2,692182-03
2,399138~03
14910598-03
14234079=-03
T4164690~04
3,4725124~04
14561872-04
5¢152641=05

54069739-02
44882894-02
44522194-02
4,018397~02
34472965-02
3,138869-02
3,131376=02
34314922-02
3,655185-02
440026641-02
44181530~02
44280234-02
4e642371-02
54024928-02
54093490~02
4451340202
3,374058~02
2,067220-02
94395285~03
2477271103

1e778430~02
14582899-02
14343876=02
14146138-02
1,003618-02
8,892625-03
T70872322=03
6,885915~03
64372140~03
64050217-03
54240871-03
44218772=03
3,062045=03
1,788805=03
1,003940~03
54273247=04%
2433855704
9,973169-0%

8404264703
74750031-03
7¢180704=03
60364555~03
50343875~03
4448653503
34878286-03
3,420689~03
34124288-03
20925088=03
24870115=03
24837605-03
20663690~03
24390179-03
14917578-03
14250941-03
74309916=04
34807482-04
14571270-04
50201334-05

24605999-02
24318345=02
10965329-02
14671517-02
1,457385-02
1,285558-02
lol®Q728=02
1,008622~02
94427988-03
94003621-03
T4884888-03
64441369-03
heldds359-03
24773349-03
1,544966-03
8,027723-04
34490127-04
1,421552-04

OCT 15 58
7081005303
7452562103
6e971711-03
6e177654~03
5¢186601~03
44357325-03
34774100-03
34338704~03
34059877-03
287366703
2482254003
2479263403
20629604=03
24371306-03
1,915535-03
14261915~03
7442633704
3487692104
14595954-04
50240662-05
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9%1

0464000
00,0050V

0464000
0,000000

0464000
04000000

0464000
0.000qOO

0,64000
0,000000

0464000
0,000000

0e.64000C
0,000000

0,64000
0,000000

0464000
0,000000

0464000
0,000000

0464000
0,000000

0464000
0,000000

0464000
0,000000

0464000
0,000000

0464000
0,000000

0464000
04000000

0464000
04000000

0464000
0,000000

BA
00

RR
00

AR
00

BB
20

AR
00

A8
Qo

RA
00

RB
00

AR
00

AR
00

BB
00

RR
00

AR
00

AR
00

00

BA
00

L1
00

88
00

-1,335009-01

0411475
14251286

0411475
24672658

0el1475
24088258

0411475
3,608149

0e11475
44205433

0411475
44036748

Ce11475
4,221058

0411475
44822384

0611475
4,747983

0411475
2,665978

0411475
24624711

0411478
20572448

0011475
24475060

0411475
2,400897

0,11475
24318389

0611475
14986940

0411475
24200456

0,11475
74343909

34320000

00

00

00

00

00

[]4]

00

00

00

00

00

0Q

00

[s]¢]

00

00

00

01
02

34309528=01

5,4278400-01

24025903=01

24451066~01

14974454~01

Y4914078=02

44941333=02

5248907~02

44942315-02

24052945=02

1,906804=02

14821675~02

1,456139~02

1,496529=02

1,361945-02

% 4369605-03

3,241964~03

=1,285096~01

1,019360 00

54364395-03

1,793494=02

1e191156«02

2,157552=02

24618736-02

145777c2~02

6,020695=-03

6,278106=03

6,263138=03

3,216129=03

3,186100-03

34174724-03

3,083548~03

3,113887-03

2,969273-03

1,730688-03

1,676101=05

5,457456=02

1,000000-0%

34270876~01

5,253064~01

24038991~01

2,471964=01

1,989614=01

Y4986908-02

44,979542~02

54249801-0¢

4,942410~02

2,4,02305%=0¢

14904836-02

14817585=02

La450725=0¢

1,688456-02

14348516-02

44333513-03

34032174=03

~1,356017-01

=94834766~06

1,846931~01

5481744401

64199676=01

14272326

la79711Y

2,003138

24280366

2,751569

24840383

l,00749Y

1467842¢

14693875

1,698877

1,711867

1,708581

1,499968

1,748624

1,736172

04000000

00

[o]o]

00

00

[o]¢]

00

00

00

o]

00

00

[e]4

00

00

0<

00

44372260=0¢

54756663~02

le&56808~02

14857721-0¢

le85%¢95=0¢

14172671=0¢

16179996-03

8e1606706-03

8,170366~-03

3,800707-0s

34798610-03

34797521-03

3478374903

3,799649-03

3,77028v-03

14703082-03

l,041785=03

948007040«

4¢355222 00
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OCT 15 58
Loh3Yb42 00




42!

24000000 00
4,000000 00
6,000000 00
8,000000 00
14000000 01
1,200000 01
1,300000 01
14400000 01
14450000 01
14500000 01
1,550000 01
1,600000 01
1,612700 01
1,625400 01
1,650000 01
1,700000 01
1,650000 01
24100000 01
24350000 01
24600000 01
2,850000 O1
3,112700 01

20527403=02
24458205=02
203226446=02
20126851=02
14881113=02
14596284=02
16365100-~02
14201069=02
16074064=02
94856668~03
84921511~03
7¢827460-03
7412720803
6+888889-03
6047998503
54764348=03
ho348205«03
24520664903
14248619-03
66366242=04
3,283809~04
14431582~04

6,687682~03
6,503025=03
64141717=03
54619823-03
44959691-03
4,188558~03
34562673-03
3.127849=03
24801785-03

24589555=03
2438360603
24197862~03
2,113747-03
24095087-03
24036489~03
14908963~03
16571134=03
1,012468~03
5¢318371=04
24692393-04
14321526~04
44910965-05

14333333
9,333333
2.533333
44923333
84133233
1,213333
14816667
9,116667
5,077083
5,439583
5,814583
6,202083
1,638535
14664546
3,298995
7014583
2,364375
44882291
64194791
746635641
9,288542
1,168252

[e2¢
00
(2}
01
0l
02
0l
01
ol
0l
0l
01
ol
01
Gl
01
02
02
02
02
02
03

1482468%-02
16 TT4636-02
14676572-02
14535258=02
14357427=02
14150498-02
9817982~03

8e614866~

03

T7¢682266-03

74036092~

03

64364634~03
54642081-03
5¢231476-03
54107897-03
44846529-03
44367306-03
34353971-03
14976245-03
94818289-04
44988748-04
2455253704
1,068536~04

64590071-03

64407990~

03

64051673-03
5¢536884~03
44885574=03
44126237-03
3451136103
3,086502+~03
2476943703

24563797=03
24365997-03
24183189~03
2,096435=03
24076484=03
20017370-03
14892894~03
1456597203
1,018988-03
5¢401594~00
20739944=04
1434112106
44959143-05

0307350 0C
04007050 00
0,007050 00
00007050 00
04007050 00
0,007050 00
06007050 00
0,007050 00
04007050 00
0,007050 00
04007050 00
0,007050 00
04006606 00
04007312 00
04007312 00
0,007322 00
0,007312 00
0,007312 00
0,007312 00
0,007312 00
0,007312 00
0,007312 00

1e351147=02
1¢3164029=02
14241381=02
10136676-02
14004751=02
8,4508311~03
7425013103
64351237-03
50655449=03
54176558=03
44686998-03
44183097-03
34920309-03
34852046-03
34673736-03
34336863-03
20593294~03
1454572203
T4696755=04

34898757=064

1,982481~04
74962627-05

64309014-03
64134576=03
54793176-03
54299865-03
44675852-03
34949573-03
34363137-03
2496032303
24661181-03

20468537~03
20284133-03
24115523-03
2,4036673-03
24019105-03
14965438=03
1850336=03
145641286-03
14013644-03
54425288~04
24759008-~04
1434711304
44958618-05

1405527202
1,025969-02
9,688030~03
8,864751=03
74837301=03
6,700375=03
5,85721203
5,397134=03
54141535-03
5,073309=03
5410333003
5,298254=03

0,000000
04000000
0,000000
0,000000
0,000000
04000000
04000000
04000000
04000000
0,000000

00
00
00
00
[]¢]
00
[+]¢]
00
[+]¢]
00

14538280-02
14495969-02
1e413189=02
14293828=02
14143218=02
94671619=03
84231525-03
74206216-03
64417423-03
5,881120-03

54341921~

03

4,799779=03
44522555-03
44453727-03
44267218=03
349068645«03
3407952903
1486836103
9385437=04
44741319«06
2438683304
94357331=05

3,512670~

03

3,415529-03
3,225451-03
24950783-03
24603320-03
24198910-03
1,872384-03

1,648277~

03

1,481954-03

14375499=-03
14273844=03

10184277~

03

1414465703
14136169=03
1,108510-03

14045916~

03

8,732160~04
5,750796-04
3.078258-04
14564726=04
74654313=05
24777238«05

175347902
1,707482~02
14615245~02
1,481484=02
14313259-02
1,119252=02
9,635401=03
8,559726w=03
74741866%03
74169758=03
€,512530=03
54,569577=03
4,867050=03
4,628276=03
4.308686=03
3,776425=03
2,818571~=03
1,685381~03
9,272089~04
5,319145~04
3,084283=04
1,723215=04

14513213=02
1e471540=02
14390012~02
127238402
14123766-02
94499039-03
80078388=03
7.072845-03
64304560~03
5.787896~03
54274316=03
4,763337-03
44503086-03
4e636854-03
44264651=03
30926203-03
34132690=03
1935750-03
9¢852282-04
40972206-04
2e478736=04
9e545531=0%

34534726-03
3,436940-03
34245624-03
20969147-03
2461940103
24212540-03
1¢884338-03
1.659691-03
10493454~03

10387992~03
14288391~-03
10204904~03
1,170916-03
14165515=03
14142636=03
1,083854-03
94100675=04
60026059=04
34232992~04
14644713-04
84043763-05
2489046505

3422451102
3,133524=02
24967520~02
24720332-02
24409987=02
2,052273-04
l,764801=04
1,565288=02
14413206=02
1,307321=02
1,188009=02
1,020924-02
8,965024-03
8,525053-03
74933062~03
64,947127=p3
94166195=03
3,046532-03
1,626384=03
8498814004
5,4005055~04
2,610214=04

Te445530-03
742640326-03
648388968-03
64259517-03
54527020-03
44670054-03
34970575~03
3447746403
3,102319~03
2485119303
24604189-03
24361503-03
24239847-03
242101364~03
2,127886-03
14966018~03
14579778-03
9.862598-04
4058579-04
2455259604
le266884=04
4,48064225-0%

To120481-02
6,4922438-02
64536416~02
54980933~02
54290195-02
44537174~02
3499405002
3,724306-02
3,598667-02

34601152-02
3.686150-02
34908385-02
44,073083-0¢
44129299-02
44256302-02
44410940-02
44422865-02
34774769~02
2057899302
14512851-02
74755213-03
24612518-03

1468083as-02
1,6602374%~04
14551903=02
1442155902
1e258205=04
1,070041~02
9,184716=03
8e121168~-03
Te302074~03
64729399=-03
6$,098318~03
54224670-03
44600286=03
4,389315=03
4o0582906=03
34514826=03
24551651=03
1,429808=03
74091335=04%
34673656-04
1,945006~0%
9,117947-05

70283290-03
7.082438=03
60689505~-03
6e0122221=03
5e404743~03
44565657~03
3488172403
34401549-03
34037745-03
24796440-03
24559202-03
24330677-03
24218248-03
24191296=-03
24114956~03
14961686-03
leb871¢0=02
1+000293~03
5¢167655=04
24609243=04
le2B9BGT=04
4eBHLYYD=0D

24482999=02
44915103=02
24481849=02
24089864-0¢
1484909202
1,571125~02
14346506=02
1,187942=02
1406531302
9.795515=03
8,4868533=03
T74668500=03
6,843112-03
64506084103
6,102¢37=03
5g334364=03
34921189-03
Ce2l31hb=03
1,086273-03
54550642~04
24893697-04
1430311804
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74137005-03
6694006603
64554750-03
50998310-03
5e294361=03
44471655=03
34802231=03
34334284~03
24981176-03
274824903
24520489-03
24302276-03
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let677752-01
14063278-01
74165081-02
6452554002
24141177-02

74801313-01
Teb46275-01
Te014102-01
6¢512381-01
54950846-01
54339327-01
4e691422-01
Set8b5Tb5~01
20822967-01
le974403-01
1e330373-01
7199789-02

AUG 04 58
24876871-01
24845277-01
2¢782612~01
2eb6b69775-01
24568095~01
24419582-01
24266319-01
2.051512-01
1.837714~01
1.609734-01
14308400-01
94404823-02
64330626-02
34995879~-02
1,892873-02

AUG 04 58




LST

Besu23%
1670

10 MIL
FOIL

34110000-01
34110000-01

0464000 88
04000000 00

0464000 88
04000000 00

0664000 88
0000000 00

0464000 B8
05000000 00

0464000 BB
04000000 0O

0464000 B8
04000000 00

0464000 BB
04000000 09

0464000 B8
04000000 00

0464000 BB
04000000 00

0,64000 BB
04000000 00

0464000 BB
04000000 00

0464000 B8
0,000000 00

0464000 B8
04000000 00

0464000 B8
04000000 00

0464000 BB
0.,000000 00

0464000 88
04020900 N0

0464000 B8
04000000 QO

0.,64000 B8
0000000 00

3,110000~01

1.867000 00
34734000 00

24600000
24700000

0405360
34624106

0405360
14962859

005360
20186903

0605360
54455508

0605360
90641508

0605360
14162802

0405360
14069140

0005360
84444799

005360
74984292

0405360
54146945

06405360
44817292

005360
49553584

0405360
44230583

0405360
34950218

0005360
34570300

06405360
3el145141

0405360
24685498

06405360
14560699

24800000

Lo 084630
74592411

0l
ol

01

02

02

02

02

03

03

02

02

02

02

02

n2

02

02

n2

02

03
01

00
00

1,002064
14001699

44206903

1,353087

60194165

84991381

14154448

84787117

74698717

54827226

54356801

34366941

34134353

20966907

24720496

20546041

20254253

14965924

14669951

94247534
1,001368

N¢006614
04006414

00

00

00

01

00

00

01

00

00

00

00

00

00

Qo

00

00

00

00

00

00
0n

00
00

14000000~05
1,000000-05

1,0000N0-05

64819548-02
6476534702

«34922290-04
~34639199=-04

=34305773-04

101676946~01
1,158719-01

14746973 02
14745612 02

14744374 (02

44456800~01
44421869-01

14744174 02

14743374 02

14742650 0?

24892424-01
24869475~01

JUL 31 58
64820281 02
JUL 31 58
64818236 02
JUL 31 58

JUL 31 58
£oR16693 02
JUL 31 58
5,325537-01
542R3052-01




8S1

54601000 00
7.468000 00
94335000 00
1,120200 01
14306900 01
14493600 01
14680300 01
1,867000 01
2,053700 01
24240400 01
24427100 01
24613800 01
24890500 01
24987200 01
3173900 01
34360600 01
34450000 01
3,540000 01

74997750-01
7493377901
7.806487-01
74617525-01
74369387-01
74065375-01
64709573-01
60306810~01
5.862605-01
5.383085-01
44874899-01
44345073-01
3,800869-01
34249522~01
24698038-01
20152626-01
14618478-01
1.097809-01
74230031-02
44520065-02

24626461~01
24605492-01
24563829-01
24501972-01
24420697-01
24321022-0Q)
24204202-01
2,071708-01
1,925219-01
16766587~-01
14597839~01
14421117~01
14238724-01
14052992~01
84664714~02
64815391-02
5,010137-02
34265718-02
24032894-02
1,182196-02

24060797 01
44013131 01
60616243 01
94870134 0]
1,377480 02
1,833025 02
24353667 02
24939347 02
34590126 02
44305981 92
54086916 02
54932926 02
64864017 02
7.820184 02
84861427 02
94967750 02
54183740 922
54497062 02

74491408~01
T4431518-01
74312411-01
74135636~01
6490351501
64619118~01
60286239-01
56909346-01
54493563-~01
54044457-01
44562187-01
44071082-01
34559726~01
3,040435~01
24519537-01
24002069-01
16493140-01
90932884-02
6¢333476~02
3,754169-02

24463030-01
20443378-01
20404292-01
2434625701
24269996-01
2,176459-01
24066817~01
1494244301
1,804910=-01
14655957-01
14497491-01
14331539-01
14160283-01
94859448=-02
84109511=-n2
6437570502
b4684671~02
3,052334-02
14899617-02
1,105068-02

04006414 0O
0,006414 00
0,006414 00
Ne0N6414 OO
0,006414 00
04006414 0N
04006414 00
0,006414 99
04006414 00
04006414 00
04006414 00
0.0Q6414 0C
0,006416 00
0,006414 00
04006414 00
0,006414 00
04006416 00
04006414 00

64847892-01
64793205-01
6,684453-Q1
60523049-01
64311105~01
64051400~01
5¢747365-01
5¢403031-01
54022988-01
44612280-01
44176352-01
3,4720855~01
3,25163n-01
24774315-01
20254629-01
14817406~01
14348012~01
84888€806~02
54604309-02
34296955-02

24203918~01
24186327-01
24151340-01
2+099387~-01
2,4031112-01

14947359-01
14849173-01

14737779-01
14616584=-01
14481145-01
14339179-01
14190512-01
14037117-01
84810061-02
7¢243787-02
54692776-02
44181020-02
20722314-02
10692474-02
9.82%338-03

64657509-02
64497317-02
60286642-02
6,028033~02
5472461302
5,380098-02
44998791~-02
4,585508-02
4,145597-02
34684788~02
3,4209308-02
24725483-02
24240233-02
14759893-02
1,291900~02
8,404131-03
54217217-03
3,03014~03

54333667-01
54291107-01
5,206472~01
5.080858-01
44915893-01
44713726-01
4447700001
4,208815-01
3.912697~01%
34592512~01
34252436~01
24896797-01
2,530101-01
24156734-01
1,781267-01
1,407726-01
14040852-01
64832785-02
4,285900~02
24509740-02

1,934902-01
1,919453-01
1,888726-n1
1,843095-01
1,783122-01
16709545-01
1.623278-01
14525394~01
14417128-01
1,299851-01
14175078-01
14044623-01
94096365~02
74724992-02
64349624-02
4,988284-02
3,4662060-02
24382919-02
1.480136-02
8658273703

1,140519~01
14113281~01
1,077352-01
1,033207-01
9481444702
94227709-02
3458001707
7.880544~02
74139435~02
60367764~02
5¢577477-02
4,781410-02
34993228-02
36227590-02
24500129=-02
14826419-07
14362420-02
1,085711~02

5400146101
44961580-01
44882270~01
4e764550=01
44609932-01
44420410~01
44198432-01
3,946871~01
3,668987-01
34368362-01
3404R865~01
20714526-01
24369578-01
24018192-01
14664816-01
14313482-01
94690278~02
64343035-02
3,4966010-02
24315635-02

14638899-01
14625811-01
14599776-01
1456111201
14510291-01
1e447936-01
14374816~01
14291842-01
14200057-01
14100628-01
94948424-02
84840766-~02
74698254~02
64536099-02
54370921-02
4421°033~07
3,095318-02
24012696-02
1424876302
Te227566~07

443516£1-01
64247063~01
44109410-~01
3,94059e-01
34742964-01
34519275-01]
36272703-01
3,006802-01
2e725476-01
24432939-01
24133678-01
14832402-01
14533990-01
14243400-01
94658182-02
74048713-02
54196912-02
30936266~02

34191904-01
34166455-01
3,4115846-01
34040722-01
24942044-01
?24821075~01
24679366~01
24518738-01
20341257-01
20149192-01
14945003-01
16731258-01
14510674~01
1,285950-01
14059996-01
84354794-02
64156123~02
44022799-02
24509983-02
14461643-02

N4361642-01
Qe?R7479-01
9e139090.01
Re920540-01
84631937-01
8e277407-01
Te861110-01
7438805501
64864035-01
64295628-01
5690209-01
54055730-~01
44400918-01
34734A49-01
36066766-01
26606133-01
14763240-01
14143931-01
74074091-02
44077019-02

24823656-01
2,755520~01
24565962-01
?4556179-01
24627662=01
2470218101
26121767-01
1494R695~01
1,765462-01
14574753~01
14379407-01
1418236301
54865725-02
74948690-02
60097753-02
44325795-02
34052978-07
2411210202

24991791-01
749479301
7¢920500-01
2485008001
2475757201
2464415201
26511265-01
243606064+-01
24194096-01
24013858-01
14822190-01
14621508~01
14414376~01
14203365~01
9091269102
T+B06682~07
54746585-02
34750911-02
24337690-02
14360572-02

5¢198432-01
5.072745-01
44907627-01
4,705302-01
4e46RLA6-01
4420036701
34904694-01
34528603~01
3424760601
?24R05535-01
?24534431-01
?24169421-01
1480550€-01
14447242-01
14099169-01
74595814-02
54151483-02
34347975~07

JUL 31 58
2e040PP5-0]
724817232-01
724773179-01
?4706295-01
24618422-01
24510671-01
24384405-01
24241224-01
24082946-01
14911579-01
1472930001
1453942P-01
14341420-01
14140766-01
94391574~02
74391254-02
5e436739-02
34546274-02
24209273~02
142R6296-02

JUL 31 58




Beosu?3®

=982

2 MIL

651

FOIL

0464000
0.000000

0464000
0,000000

0,64000
0.000000

0464000
04000000

0,64000
04000000

0464000
04000000

0464000
0,000000

0,64000
0,000000

0,64000
0000000

0.64000
0000000

0464000
0,000000

0464000
0.000000

0e64000
0,000000

04 64000
0,000000

0464000
04000000

0464000
4,000000

0464000
0,000000

0464000
0,000000

aR
00

B8
o]d]

RB
00

88
00

A8
a0

88
00

88
00

B8R
00

BA
00

RA
00

868
00

B8R
oo

B8
o0

88
no

88
00

B8
00

R
00

88
00

~34930400-01

1749000
34480000
54220000
64960000
84700000

0612867
24026894

0,12567
94535562

0412567
1012906

0612567
24408607

012567
4el47176

0612567
44722376

0,12567
44357745

0412567
34670277

0412567
30415697

0012567
24013871

0612567
14848711

0e12567
14731142

0612567
1,588841

0412567
14468336

0612567
14279447

0012567
1,068105

0a12%67
80295349

0612567
24697498

14260000

84780040~

64146028
14668207
34248614
54355824

00

0o

01

01

n1

01

01

0l

01

01

01

01

01

01

ol

[o]¢]

01
02

01
00
01
01
01

1439240301

54769927-01

173121401

264772270-01

34906493-01

34691871-01

34103023-01

204949468~01

24275984-01

14315184-01

14198884~01

16129676-01

1,026682-01

94501703-02

84054778-02

64631323-02

44985372-02

14579131-01
9713224-01

04010144 00
04010144 00
04010144 00
0e010144 00
04010144 00

1,000000~04

24646015-03
24626421-03
24587444-03
24529566~03
25453503-03

1,005828-06

5¢090649-03
5¢053656~03
44979299-03
44868452-03
4a722548-03

04000000 00

2,101801-02
20086565-02
24055985-02
2.010430-02
1.950501-02

60325099 00

14043728-02
14036062-02
14020779-02
90980662~03
94682163-03

OCT 17 58
64143710 00

OCT 17 38
24038584-02
24023555-02
14993639-02
10949214~02
1.890852~n2




091

1,044000 01
1.218000 01
14392000 01
14567000 01
14741000 01
1915000 01
24089000 01
24263000 01
24437000 01
24611000 01
24785000 01
24959000 01
34133000 01
34307000 01
3,481000 01

3.211838-02
3.188128-02
3,140959-02
34070935-02
24978964~02
24866234-02
26734208-02
24584595~02
24418822~02
24239493-02
24049446-02
1.850574~02
14645440~-02
14436359-02
1,226112-02
14016217~02
84103444-03
64066006~03
44138560~03
24143230-03

14045139-02
14037416-02
1402205502
94992465-03
94692750-03
9432510903
84894103-03
84405018-03
74862230-03
7+273867-03
60648956~03
5¢993304~03
5¢315377-03
44622532-03
3,924902~03
3,227791-03
24545896-03
1,875346-03
1,246732-03
60154716-04

74989836 01
14115068 02
14483826 02
1,917538 02
24382267 02
2+909372 02
3.489158 N2
44121623 02
44806769 02
54544595 02
64335101 02
T.178288 02
84074155 02
94022702 02
1,002392 03

3¢334250-02
34309639~02
3.260685-02
3,188021-02
3,092587-02
20975610-02
24838601~02
24683315-02
24511217-02
2432497102
24127489-02
1.,920663-02
14707127-02
1.489153-02
14269681~02
1,050121-02
84343797-03
64211128-03
44192599~-03
24122293-03

94700540~03
9¢628811-03
94486130-03
94274269~-03
84995860~03
84654337-03
80253925~03
7¢799532-03
74295222-03
64748558-03
64167943-03
54558808-03
4492905803
44285596~03
3,637878-03
24990925~03
24358385-03
1,726763~03
1,154357-03
50699884~04

0,010144 00
04010144 00
04010145 00
00010144 00
04010146 00
04010144 00
04010144 00
04010144 00
04010144 00
04010144 00
0,010144 00
04010144 00
04010144 00
0.010144 00
04010144 00

24952731-02
20930944-02
24887611-02
24823290-02
24738808~02
20635245-02
24513929-02
24376395~02
2422392202
24058839-02
1.883705-02
1470015202
14510500-02
14316723-02
14121468-02
94259858-03
T¢340808~03
54442067-~03
34649435-03
14824925-03

84329909-03
Be268270~03
84145661-03
7¢963599-03
Te724342-03
7430833-03
74086703~03
64696165~03
6426271803
54792867-03
50293858-03
4077037203
64229256-03
3¢676446-03
3.120154-03
24564647-03
20021744=-03
1,488302~03
94885167~04
44868710~04

24360190-~03
24250782-03
24126621-03
1+988825-03
1,839468-03
14680866=03
1,514510~03
14342591~03
10166990-03
94903232~04
84139187~04
6441520704
44721030-04
3,132950~04
14539832-04

2,443177-02
2442515402
2,389307-02
2336096~02
24266200~02
24180506~02
24080101-02
10966246~02
1483998402
14703227-02
1455807802
14405874-02
14248536-02
1,087699-02
94255918-03
74632903-03
64040454-03
64467100~03
2498445703
1,483222-03

64913088-03
64861896-03
64760066-03
646083857~03
64410140-03
64166357~03
5.880522~03
5¢556135-03
50196108-03
448058649-03
44391395-03
34956649-03
3450732503
34048368-03
24586629-03
24125645-03
14675229-03
1,232748-03
8418169504
5,4022834-04

44543494-03
44333633-03
40095717-03
34832052-03
34546878-03
3424480303
20929147=03
24604206~03
24274550-03
14944871~03
14620231-03
14305659~03
14006785~-03
74305306~04
44692925-04

24263144=02
24246449~02
24213244~02
24163950-02
24099191-02
24019783~02
1.4926724~02
14821171~02
14704083-02
14577219-02
104425264~02
14301233-02
1,155135-02
1,005761=02
84552173-03
7¢045519-03
5¢568445-03
44111389-03
2,740949~03
1,358375~03

50277162-03
5¢238057-03
50160271-03
5404476503
4,892965-03
44706737-07
44488381-01
44240573-03
34965542-013
34667423-03
3+350842~03
3,018783-03
24675638-01
24325173-03
1,972661-03
1,620751-03
14276981-03
943924677-04
64227229-04
3¢051822-04

14877002-02
10790922+02
14693419~02
14585475~02
1,468861-02
1434549802
14216765~02
14084436-02
9¢503562~03
8+163980~03
60844757-03
545646729-03
44341076-03
34204142-03
24057681-03

132356102
14313796~02
1429437102
164265534-02
14227647-02
14181185-02
10126730-02
14064956-02
94964204~03
94221500-03
844632823-03
T74605408-03
6074977703
54874953-03
44993416~03
44111435~03
36247279-03
24395532-03
14595124~03
T4887557-04

14700533~02
14687921-02
1e662832=02
14625572-02
14576600~02
14516512-02
1444604707
14366067~02
1427729202
14101058-02
14078867-02
94716867-03
8+609465-03
T4478687-03
6234165003
5420695%58-03
44098961~03
3401113203
14992216-03
9472802704

9431619503
84887566~-03
84401924-03
74864026~03
T74282533-03
64666868-03
64023648~03
54361572-03
64689163-03
44015942-03
34348741-03
24699517-03
24063016~03
1,468705-03
8428863304

10214225-02
1420%263-02
1418743602
14160970~02
10126196-02
1.083548-02
1403355802
94768415-03
94139083-03
84457011-03
T4732637-03
64972624~03
6418668103
5438317303
44573664-03
34764061~03
24971244-03
24190457-03
1,457346-03
7.198828~04

14819310~02
14735521-02
1:6408576-02
14535395-02
14421651-02
1,301166-02
16175192-02
14045394-02
9413340R-03
748082327-03
64489689-03
54200190-03
34926817-03
24723595-03
144%2910-03

OCT 17 58
1e144466-02
14136014~02
14119203-02
14094243-02
1¢061447-02
14021220-02
94740634-03
94205%65-03
8e611785-03
74968187-03
7428462303
6e56741R~03
548285771-03
500A7674-03
44304110-03
3¢540R1R~03
24793770~03
2405R721-03
14369252-03
64 T766600-04

OCT 17 58




BeO/UZ:"’5 0664000
249] 04000000

4 MIL

o.
FOIL 64000

04000000

0464000
04000000

0464000
0.000000

0464000
04000000

0464000
0.000000

0464000
00000000

0464000
04000000

0464000
04000000

0464000
00000000

191

0.64000
0,000000

0,64000
04000000

0464000
04000000

064000
04000000

0664000
0000000

0464000
04000000

0464000
04000000

0464000
0.000000

868
00

88
00

8a
00

88
00

88
00

88
00

BB
00

88
00

B8
00

88
00

B8
00

88
00

AB
[ele}

BB
oo

BB
00

88
00

B8
00

88
00

=34930200-01

1,730000
3.450000
54180000
6+910000
84630000

00
00
00
00
Qo

0612567
34941246 N0

0012567
1,847958 01

0612567
14961230 01

04125%67
44663073 01}

0412567
84019298 01

0412567
94097731 01

0412567
84342822 01

0412567
64956310 01

0012567
64336188 01

0,12567
34598797 01

0412567
34175363 01

0,12567
24898503 01

0412567
24544177 01

0612567
24261255 01

0412587
1,825075 01

0412567
14375849 01

0412567
94381394 00

0612567
1.888238 01

1,210000 02

84629528-01
50980984 00
14632136 01
3,182459 01
50213271 01

24739766-01
14131265 00
34400106-01
5¢447269-01
74664057-01
74210141-01
6,4019009-01
44785453~01
44260830-01
24349151-01
2,059805-01
14902685%5~01
14634132-01
1e464466~01
1,127273-01
84306415%-02
5.385981-02

1.057943-01
9491570001

0,010144 00
0,010144 00
04010144 00
04010144 00
Qs010144 0p

1400000004

54257284~03
5421856703
5¢141435-03
54026616-03
44876176-03

14169741=06

1,008001-02
14000714~02
94860478~03
9e641274~03
9353604~03

04000000 00

44150275-02
44120340-02
44060171-02
34970307-02
348%52443~02

14230902 01

24062407-02
2404733402
240177243-02
14972410-02
14913666-02

0CT 17 58
14220%2% 01

OCT 17 82
4o02RR20-~02
34999267~02
309403%4-02
348526%1-02
3473777802



291

1,036000 01
14209000 01
14381000 01
1,554000 01
14727000 01
1899000 01
2,072000 01
24245000 01
24417000 01
24590000 01
24762000 01
24935000 01
3,108000 01
3,280000 01
3.453000 01

6¢339613~02
64293045-02
6,200262~-02
64062181-02
5.881362~02
54659610-02
54399148~-02
5.104801~02
4e779524-02
44426538-02
44052377-02
3.,660614-02
34255144-02
24842821-02
24427929~02
2,013458-02
1.606660-02
1,202668-02
84214104-03
44264008-03

1.692502-02
14680050-02
14655247-02
1.618325-02
1,569952-02
1.510581-02
1,440773-02
14361774~02
14274330-02
10179244-02
1.078236~02
94722021-03
84622045~03
74500574-03
6437082903
54241318-03
44135994-03
3.045340~03
2.025321-03
1.0C0405-03

7.819982 01
14092062 02
lel44361 02
10864983 02
24330080 02
2828913 02
34412169 02
44032298 02
4,674982 02
54423555 02
6,160558 02
74020726 02
74899142 02
8,775526 02
9805478 02

64555700~02
64507541-02
6,8411611~02
64268860~-02
64081931-02
54852681-02
54583389~02
56279009-02
40942560~02
44577293-02
44189918-02
34783976-02
34363447-02
2,935186=-02
24503724-02
24071844-02
1,647636-02
1,226092~-02
84284815~03
44203652-03

14515526-02
14504369-02
14482143-02
1,449057-02
1,405706=-02
1.352497-02
1,289930-02
1,219121-n2
14140738~-02
1.055504-02
94649625-03
84699213-03
74713388-03
64708532-03
56696538-03
4468521903
34695992-03
2,720578-03
1,808914-03
84939616~04

00010144 00
0+010144 00
04010144 00
04010144 00
04010144 00
00010144 00
0,010144 00
06010144 00
00101446 00
0.010144 00
04010144 00
00010144 0N
04010144 00
0.010144 00
0010144 00

54769042-02
50726673-02
54642281-02
54516698=02
54352241~02
54150526~02
44913537~02
44645601-02
44349328-02
44027555-~02
34686113-02
34328054-02
24956857-02
24578492~02
24197035~-02
14814943-02
1.439671~-02
14067141-02
T76e163305-03
34590384~-03

14191171-02
1.182395-02
14164915-02
l4138892-02
14104795-02
16062942-02
1,013726-02
94580255-03
B8+963661~03
8429315103
7580920~03
6,+833323-03
64057998-03
54267786-03
40472226-03
34677293-03
24900070-03
24133670-03
14417166-03
64973752-04

44691525-03
4,474405-03
44228706-03
3,956756~03
3,661066=03
3434702203
3,017427-03
2,675639-03
2,327290~03
1,976541~03
14625959~03
1,282984-03
94445144-04
64276972-04
34092397~04

4,4723322~02
44688638-02
44619552~02
44516742-02
4,4382093-02
44216914-02
44022812-02
34803305-02
3.560516-02
34296709~-02
3,016665-02
24722846~02
24418106~02
24107340-02
14793966-02
14480074~02
14171966-02
84665541-03
54794891-03
24886350-03

8,885470-03
84819970~03
84689487-03
86495245-03
84240726-03
7+928301-03
74560904~03
T0145081-03
64684775-03
64184222-03
54632544-073
54094502~03
4,515832~03
34926130-03
363325%8-03
20739544-03
24159838-03
1458823603
1,053670-03
50170363-04

94000391-03
8458521303
84115840-03
7459706503
74034211-03
60437906-03
50814443-03
5¢170472-03
44518649-03
34866352-03
34223512-03
2+600130-03
2,005604~03
1445704403
9377590-~04

44275946=02
44244545~02
4,181997-02
4,088909-02
3496697702
34817374-02
34641540-02
30442642-02
34222583-02
24983395-02
2:729401~-02
24462825~02
24186268-02
14904200-02
14619789~02
14335021~02
1,055734~02
747932729-03
5¢199968-03
24582017-03

54896352-03
54852862~03
5476622603
54637254-03
5.468258~03
54260807-03
56016852=03
44740734-03
4,4435081-01
44102701-03
34749674-03
34379152-03
20994984-03
24603508-03
20209545-03
14815933-03
10431217-03
14051780~03
64967207=04
34401903~04

3470781602
3453794302
34346065-02
3,134210~02
24904625-02
24661716-02
20608104~02
20146534-02
1,882123-02
10617798~02
14357305~02
14104384~02
8461725103
64367125-03
40096102-03

2+395590~02
20377993~02
20342941~-02
24290771-02
2,4222432-02
24138576-02
24040006~02
14928491-02
1480509402
14670949-02
1452847902
1437893102
10223774-02
14065523-02
94059856~03
7¢462881~03
54897545~03
64349399~03
2+897955-03
14434418-03

1417737302
14168686~02
14151379-02
14125614-02
14091848~02
1,050393-02
1,001637-02
94464461-03
84853431-03
84188912-03
7448307503
60742250-03
50974176~03
5¢191543-03
44404019-03
34617290-03
2+848415-03
20090421-03
1+381392-03
60718418~04

14841607-02
1475696702
10661335-02
1¢555697-02
10441139-02
14319830-02
10193022~02
10062054-02
94293488-03
70963936-03
64645280-03
5¢361114-03
4409749303
24920088-03
14651323-03

2,114135-02
2409860002
2906765302
24021592-02
1496125102
1488720302
14800152~02
14701658-02
14592655-02
1647414302
16348282-02
1e216118=02
1.079015~02
9+391892-03
74982528-013
64572280~03
54190653-03
3482531103
24%46283-03
14258924-03

3¢596890-02
3443140602
3024441102
34037805~02
2481367502
24576223-02
24327809-02
2407098702
1481029102
14548%20-02
14287829~02
1:032700-02
Te798487-03
5.414703-03
24895124-03

OCT 17 %8
14949324-02
14934992~02
14906482-02
1e86394A~02
14808272-02
14739944-02
14659611-02
14568709-02
1446R096-02
143568698-02
10242488-02
1412049%-02
94939283-03
8+648699-03
T¢34R175~03
6004748803
40773902~03
34516%599~03
24340161-03
14158093-03

oCT 17 58
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24070037
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01
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01
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74902720-01

54531904
10514242
24933893
44833368

00
01
01
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54243658~01

24143784 00

6447265101

1,037800 00

14453934 00

14353286 00

1,112801 00

84642119-01

T4332733~01

34818455-01

3,188305-01

2,4847956~01

2,4232161-01

1.891125-01

1,291488=-01

84381725-02

44803029-02

64891500-0?
9e744221~01

04010144 00
04010144 00
04010144 00
0,010144 00
0.010144 00

1,000000-04

1,035429-02
14027849-02
1401270102
94902138-073
94607294~03

16326203~06

14972124~02
14957974~02
14929382-~02
1.886761~02
14830782-~02

0000000 00

84048766-02
74991144~02
7¢874905~02
74701748-02
Te4T4451-02

20253960 01

44009705-02
34980591-02
3492228102
34835644-02
34722040-02

OCT 17 %8
20196309 01

OCT 17 58
74833672-02
Te776567-02
T7e662373-02
Tebs52844-02
7627063802



428

1,008999 01
14177000 01
1346000 01
1.514000 01
1,682000 01
14850000 01
24018000 01
2,187000 01
24355000 01
24523000 01
24691000 01
24859000 01
3.028000 01
34196000 01
34364000 01

14227992-01
14219027-01
14201108-01
1e174514~01
14139664~01
1,096947-01
1.046907~01
94899926-02
94270968-02
8.591988-02
74869899-~02
7+113533-02
64330034-02
54530433~02
40727476~02
34924681~02
34135825-02
24351715-02
1,608979-02
8.400546-03

24396494-02
24378949-02
24343891~02
24291850-02
24223612-02
24139899~02
24041726-02
14929905-02
1.806127-02
14672233-02
14529535-02
14379692-02
1,224144-02
1.065026-02
94051200-03
Te451647-03
54885349-03
44338658~03
2.886873-03
14429408-03

74207006 01
14005480 02
14346729 02
1.719691 02
24147002 02
24621730 02
34143874 02
3.737339 02
64334225 02
44998900 02
50710992 02
64470500 02
74323254 02
84136992 02
90039030 02

1¢257782-01
14248597~01
14230243-01
1,203006-01
14167314~01
1,123563-01
1407230401
1,013992-01
94495328~02
84799147-02
84058350-02
74281721~02
64476493-02
50653549~-02
44826197-02
3.997480~02
34182713=-02
24372475-02
14605586-02
84191577-03

24022905-02
24008084~02
164978467-02
14934501-~02
1,876850-02
14806120~02
14723169-02
14628680~02
14524082-02
14410935~02
14290348-02
1,163733-02
1,032313-02
84979081-03
T4628708-03
64278592-03
44957045~03
34653087-03
24429988-03
1,204418~-03

0.,010144 00
0,010144 00
0.010144 00
0010144 00
0,010144 00
0.010144 00
0,010144 00
04010144 00
0+010144 00
0,010144 00
04010144 00
0,010144 00
0,010144 00
0.010144 00
04010144 00

14091199-01
14083231-01
1406731001
14043683-~01
1,012718~01
9474757002
94302730-02
8,796527~02
B,236766-02
7¢631923-02
64987969-02
64312402-~02
5661146502
4,894505-02
44173278~02
3,4450451-02
24739969-02
24034263-02
14367487-02
64890963-03

1442315202
1,412718-02
1,391869-02
1,360917-02
14320330-02
10270534-02
1.212130-02
1e145601-02
1,071953-02
9¢922835-03
9+073801-03
8,182332-03
74257190-03
64311085-03
54360871-03
4,410836~03
3,481354-03
24563991-03
14703072~-03
8438910204

94245607-03
84821490~03
84338480-03
74803921-03
74225799-03
64609832-03
54963197-03
54292148-03
44605851-03
34916274-03
34226450-03
2,550731-03
1,882957-03
1,255208-03
64236933~04

84737502-02
Be673693~02
8546199-02
84356989-02
8.108988-02
74804893-02
7:4448478-02
74042787-02
64594028-02
64108939-02
54592267-02
54049976-02
44,487088~02
3.911108-02
34331623-02
24750909-02
24180507-02
14614794~02
1,081311-02
54413523-~03

94386957~03
94318094~03
918048903
84976208-03
8,708327~03
84379650-03
74994152-03
74555007-03
7.068869-03
64542977-03
5¢982561-03
54394165-03
4,783608-03
44159282-03
34532354-03
24905601-03
24292461-03
1,687276~03
14118964-03
54490285-04

14762080-02
1,681544~02
14589913-02
1,488645~02
14379360~02
14263216~02
14141753~02
1,016221-02
84887271~03
7¢614381~03
64359083~013
54140547-03
36977224~03
24898679~03
14877099~03

7¢556560~02
74501361~02
74391066~02
74227368~02
7012780~02
60749611~02
6444109802
64089844~02
54701192~02
54280944~02
4,4833197~02
44363110~02
34875065~02
36375617~02
24873202-02
24369936~02
14876036~02
14386935~02
9¢265075-~01
44621539-03

5¢514550~03
54474073-03
54393193-03
54273121-03
5¢115663=03
44922464~03
40695862-013
40437718-03
44151951-03
34842813-013
34513395-03
34167534-03
2,808691-03
24441758-03
26073365-01
1,705036~03
1434474603
94890091~04
6e547209~06
3019462404

74195672-02
64869109-02
64497881-02
64088026-02
54646232~02
5¢177316-02
4468760002
44182196-02
34669538-02
34158203-02
24653892-02
24163695-02
14692£96-~02
14254115-02
84112829-03

4,4013739-02
34984408~-02
34925800-02
3+838812-02
3472477302
34584904-02
34420918-02
34234188-02
34027549~-02
24804078~-02
24565953~-02
24315915-02
2,056318-02
1479065302
1¢523465-02
14255884=02
9¢934347-03
T¢336868~03
44892963-03
24430782-03

84038857~03
7¢979838-03
T74861901~03
Te686806-03
Te457168-03
Te175373-03
64844811~03
60468189-03
6+051216-03
54600096-03
5011934903
44614588~03
46090876-03
3455536%-03
3.017726~03
2448019603
16495437203
14435376~03
90478374~04
4460705304

34582759-02
3441960202
34234079~02
34029152-02
2,808102-02
24573271-02
2432771902
24073929-02
14815869-02
14557860~02
14301746~02
1,051950~-02
8405849703
5.754160-03
34271927-03

34373401-02
34348737-02
34299454-02
34226303~02
34130398~02
34012760-02
24874824-02
24717739-02
24543885-02
24355048-02
24155461-02
14945038-02
14726568-02
14503014~02
14278220-02
14053180-02
8432558703
64143886-03
44092814-03
24030812~-03

64998250-02
$e679173-02
64316309~02
50915402-02
5¢482783-02
50022955-02
44541727-02
44043815-02
34536584~02
34028276-02
24521602-02
2402502%~02
14532310-02
1406584702
50731566-03

0CT 17 S8
3,002575-02
24980608-02
24936713-02
24871555-02
2478612402
24681326-02
24558432-02
24418466-02
24263541-02
24095965-02
14917372-02
14729935-02
14535136~02
16335944-02
1413%696-02
9¢353387-03
74390256-03
50451104-03
34630514~03
14803919~03

OCT 17 88
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3,4055531-03
3,995886~03
54497630-03
64130379-03
5e4356157-n3
54846719-03
1.555333-03

=T7:644296=-16

1.202944-02
1,198312~02
1,1885€1=0?
1.174324=02
14155825=02
1,133405~02
1.107436-02
14078440-02
14046978=02
14013941-02
9¢38N0529=013
9e4739R1=~0N13
94147699~013
8.896710-01
74041387-03
34963346-03
24093625=0%3
1,233443-03
7472406204
5.010872~04

44746272-0?
44724086~02
4,680635=02
44615804~-02
44529300=-07
44420684=-02
4428959107
4e135551-02
34958517-0?
34758354=-07
36536441~02
34293762-02
34036570-02
2¢767373=02
2e515369~07
2,167744=02
14675767-02
1.180893-02
74461795-03
34367068-03

84991293~04
86957863~04
BeB896124~04
Be805696~-04
B4700261-04
84577163=04
B84469716~04
8636778604
84353805~04
84396685-04
84737162~04
94307082=04
14104031~-03
14395945-03
24401893-03
4¢270463=03
54279469-03
bolbThay=0r
349047 35-03

leivso38~03

NgNNNANAN AN

446H8725-02
4464973102
4461039102
40552561~02
44476998=02
44304308~02
40275469-02
44151084=02
44011964~02
34859078~02
3469231602
34512946~02
34312A91-07
340933556=02
24565110~02
14716852=-02
14052234=02
66737504=03
44326567~03
24557035-03

14791786~02
147R3356-07
1476663402
14741695-07
14709515-0?
1e666961-07
1e4617176-02
14559109-02
1,493614-02
14421047~02
1e344790-02
1e4266356-07
14198758-07
101446372-07
14173137-02
14227°89-02
14084895~-07
7e9340864=-03
5010426103
20312737-03

44588979~04
44572495-04
44566097=04
4450221904
4e463703-04
44409483-04
44404083~04
44400304-0D4
4060461304
44948145-04
6271553~04
8e792030-04
14689506~03
30341307-03
9¢075077-03
24091003=02
3eN?27743-02
36307200
7ebs 307102

leienc i4—g2

141522%4 nn

76353212-02
7e3436404-02
2432399F=02
2429556°-02
2425850202
247213266~02
2,160377-02
?24100618=02
20034627-02
16963615-02
1eR7757~02
14209212-02
14721746-02
14631676-02
14420374=02
140083227-02
642°96F4-03
44011809~03
24515256-03
14332978~-03

1e277469-02
147271316-02
14259766-02
14241350~02
16217610=02
1,188131~02
14153186=02
14113177-02
1,069228~02
14022729~02
94772375~03
94365901-03
941152°1-03
9409363203
0, 7061A°=03
14N57287=07
9¢933911-03
Te65R790-03
5e0415P3~03
74311500~03

AUS 1% 5¢
141782472 nn

AUG 15 5%
447P2804=02
44265052-02
44730003-02
4418064702
44115256402
44035493-02
34942309-02
5¢827000=02
16720463-02
34594257-02
3,457304-07
22310744~02
14140170-02
20945736=02
245772103-02
1,260177-02
1,1°°014~02
74596307-03
£4651144-03
74279909~03

AUG 15 58
1.072615-02
14067471=02
1.057432=07
1e042600-02
140231468-02
9,993712-03
94717595~03
9.411410-03
94089717-03
94772632-03
Re494P20a-03
3020716403
R4251401-01
S e4DEONO-0%
04917274=-01
94511294~02
940697P0-01
7e254260-01
44895670~03
24274357-0%

AUG 15 53




LA
ASS. 9
C/0Oy
=384
Be REFL.

L1

1.800000-01

1,900000~01

24704000
54408000
84112000
14081600
14352000
14622400
14892800
24163200
24433600
2,704000
24974400
34244800
34515200
3,785600
4,056000
44390800
44725600
5.060400
54395200
54730000

00
00
00
01
0l
01
01
01
01
01
01
01
0l
01
01
01
01
01
01
0l

4484085402

44827019~

02

44800069~-02
4,760488-02
44708670-02
44645076~02
44570023=02
4o483764-02
44385705-02
44274827~02
44147077-02

34997580~

02

3,809734-02
3,569059-~02
34180565-02
24390257-02
1,493135-02
8,876248-03
4,935704~03
2,103930-03

7402470703

64998308~

03

64947062-03
64872112~03
64775367-03
64659904~03
64531127-03
64396917-03
64269962~-03
60166629-03
6011179403

64131013~

03

64263644-03
64524057-03
64981914-03

7,501071~

03

5,000000 00
84300000 01

14827904 00
54483712 00
94139520 00
1,279532 01
14645113 01
24010694 01
24376275 01
24741856 01
3,107436 01
3.473017 01
3838598 01
44204179 01
44569759 01
44935340 01
54300920 01
74069971 01
74630426 01
84190881 01
8751336 01
94311791 01

44936902-02
44972519~02
44946356=02
4,4902501=02
44846823-02
44776987-02
44692292-02
44591511=02
40472492~02
44331990-02
44164854=02
3,964296=02
36719893~02
3,420937-02
34044161~02
24369542-02
1,560592-02
9¢594156=03
54388932-03
24215265-~03

54494069-03
54474907-03
5+438026-03
54384827-03
5¢317706-03
5¢240104~03
5015779103
5007€172-03
5.013130~03
4097573403
%e987654~03
5.065975~03
54249825-03
54544335-03
640538641-03
6.805876~03

1.,023300 00
1008685 00

04010144 nO
04010144 00
0.010144 00
04010144 00
04010144 0O
0.010144 00
0,010144 00
04010144 00
064010144 00
0010144 00
04010144 00
04010144 00
0,010144 00
0,010144 00
04010144 00
0,010406 00
04010406 00O
04010406 NO
0,010406 00
04010406 00

44326496-02
44311334=-02
44285440-02
44246638-02
4e194485-02
4412824202
44046891~02
34948912~02
3,832439~02
34694858-02
34533661~02
30345450-02
3,129617-02
2,883746-02
24623426=02
24176624-02
14548085-02
94908416~03
5689667-03
24338596-03

36471655-03
34460543-03
34439363-03
3,409179=03
34372083-03
34330595-03
34269548~03
34253958-03
34233932-03
3,238005-03
3,287755-03
30395709-03
34619351-03
30971385-03
447266470-03
5.925844~03

1,0000N0~04

1,000000-04

2414016903
2,132849-03
24118751=03
2,097814~03
24071034-03
24038135=03
2.001945-03
14961963~03
1,926648-03
14995833-03
14900262-03
14949306+«03
24189135=03
2,705963~03
44534095-03

0,000000
0,000000
04000000
0,000000
04000000

0Q
0n
0o
00
00

44416830-02
44401971-02
4437265302
44328546-02

44268940~
44192850~

02
02

44098933~02
3,985585~02
3,850688~02
34692068-~02
3450675102
3,292609-02
3,045106-~02
24764278-02
24431650~02
1,894278=-n2

14298695~02

8,485583~03
44935346-03
2,045308~03

14872019-03

14866560

03

1,856291~03
1,841825-03
14824684~03
14806292~-03
1479024303
1477934703
147£1831-0n3
1,€02996~-03

1.864073~

03

1,976287-03
2,209313-03
24529399-03
30470230-03
5.007176-1%3

“Te64H296~06
9e259582~05

94121133-013
94095367=03
94041425~03
84962762=03
Be861421=03
84740045-03
84601858-03
Be451836~03
84295660~03
84143307~03
84004292~03
7490561703
74843850-03
7492424803
6e426969=03
34384257=02
1447031403
74731702=04
44388316=04
24593873-04

34576148-02
34562971-02
34536984=-02
3049790 7=02
34465209~02
34378148-02
34295930-02
34197587-02
36082400~02
24949529-02
2479933402
20631886~02
24451719-02
24260254=02
2,082303~02
14781857=n2
1431710102
84730948-03
5¢171911-03
24150956=03

64683178~04
64664604-04
64631395-04
64382745=-04
6453036204
£e471060-04
6443395304
6440890204
64693R9~04
6458669104
64978317-04
74584810-04
96255420-04
1.203034~03
24133477-03
44036205-013

04000000 NN
Ne000000 00

34931964=02
3452126602
34499168~02
34666705~02
36424349~02
34372579~-02
34311906-02
3,243035-02
34166586~02
3,083595=02
26994225=02
24900531=02
2.4795680-02
24684919-02
24268784~02
1,440864=02
Te879739-03
44428757-03
2457695803
1,378712~03

14348197-02
16343049-02
14332914-02
14317688-07
14297243-02
14271327-02
14239R880-02
142026564~02
le160127-02
14112362-02
14061941-02
14009%941-~02
9¢671213~03
94356547-03
94740661-03
1,027463-02
8077954403
50906994~03
34606756-03
1,503207~03

34395144~04
343R6094~04
34373920~04
3435097004
34339095~04
3431720R=04
3434925504
343°8798-04
34650924~04
4407546004
5¢582880~04
84481R05~04
1,775956~03
30697248-03
14039493~02
24638045-~02

14158254 00
94927753~01

1478193402
1,776458-02
14765642-02
14749839-02
1.729320~02
14704444-02
1.675632=02
1064354502
14608786-02
1.572595=02
1,535249=02
1449939907
1445900002
1,422103-02
14262468~02
Re517037-03
44634109-03
24651655-03
14501388-03
70265786=04

94596086=03
94559589-03
94484909-03
94374701=03
94277631-03
94043233~03
8.827800~03
84568299-03
84287655-03
74991148~03
Te707374~03
74467852~03
74362903-03
7e455148=03
£4091793=03
8496225403
£4249743-03
5:961774=03
34654944~03
14541481-03

AUG 15 58
14185242 00

AUG 15 58
14001397 00

AUG 15 58
34244530=02
3023493102
30216203~02
3e188A8R=02
30153474=02
34110656-02
3e06117R-02
30006169-02
2494637102
72 08R332A~02
7eR16014=02
20T459R1=02
7246587%56~02
?24555352~02
72270997-02
14575502=02
ReB34415~03
5,078719-03
24809854~03
14256105-03

AUG 15 58
Re044213-03
R60172744~03
7495120303
74860019~03
74739977-03
74592597-03
7e421450-03
7¢232373-03
74036604~03
60850237-03
6470185203
64625837-03
64683410-03
60917655~013
7e464399-~03
B8e126375-03
7667705503
502215992-03
30664110-03
1565185-03

AUG 15 58




SL1

74165425-03
54610330-03
3,627460-03
1,571425~03

1.,900000~01

6470036N=03
54364030-03
3,550651-03
14558769~03

84300000 01

64217641-03
54093313«03
3,440118=-03
1452804103

1008685 00

5467106703
44788304~03
34294337-03
14479229-03

1,000000-04

54078015-013
4444162303
3,118025=03
1441362103

94259582~05

44008263-02
44067737~02
34155311~02
16512262-02

0,000000 00

94927753-01

AUG 15 58
14001397 00



ucC

LA
ASS. 10
C/0y

=384
Be REFL.

941

14100000~01

24704000 00
54408000 00
84112000 00
1,081600 01
14352000 01
14622400 01
14892800 01
24163200 01
24423600 01
24704000 01
24974400 01
34244800 01
34515200 01
3.785600 01
44056000 01
44607600 01
54159200 01
54710800 01
64262400 01
64814000 01
74101500 01
T¢389000 01

34133405-02
30139784-02
34152666-02
34172705-02
3420087302
3+238430~-02
34286484-02
3¢346120~-02
3,417107=02
34498596-~02
34584649-02
3.667922~02
34719232~02
34710427~02
3e461481-02
20366755~02
14063563-02
40370614~03
14768221~03
T¢063282-04
3401177504
14612063-04

3.588882-03
34582990-03
3¢572221~03
34558279~03
3654424003
3453510503
34539029-03
34568042-03
34640149-03
36778927-03
4a016074-n3
64384381-03
40922389-03

5.642952-03

7000000 0N

14827904 00
50483712 00
90139520 00
1e279532 01
14645113 01
24010694 01
24376275 01
24741856 01
34107436 01
34473017 01
34838598 01
44204179 01
4¢56975%9 01
44935340 01
5300920 01
14194710 02
le346841 02
14498972 02
14651104 02
14803235 02
14000176 02
1,041504 02

34441670~02
3e446375-02
34455718~02
34469878-02
3,488987-02
34512955-02
3¢541035-02
3057153202
3¢600943-02
34623630-02
3¢630148-02
34607560-02
34535117-02
3¢389046-02
39120444-02
24263218-02
14138900-02
4488945503
14970307-03
Te564140-04
34149445~-04
14633155-04

20638751-n3
24635862-03
206311113-03
20626394-03
24625120-03
24632477-03
2:0656796-03
24709465-03
24807554-03
24971356-03
34229587-03
3,607375-03
bylba7]5-n3
4,8%8338-03

14004206 00

06010250 00
04010250 00
0010250 00
06010250 00
04010250 00
00010250 00
040102506 00
06010250 00
06010250 nO
04010250 00
04010250 00
04010250 0O
04010250 00
064010250 00
06010250 00
04010512 00
0e¢010512 00
00010512 00
04010512 00
04010512 00
04010754 00
06010754 nO

34031914~02
34033382-02
34036211-02
34040257-02
34045196=02
3,050363-02
36054551-02
34055743-02
34050941-02
34035713-02
34004571~02
20949872-02
24864880~02
24739737-02
24582516-02
24064285-02
14202606-02
54513266-03
242455647-03
84220362-04
34317746~04
10634279-04

14589980-n3
14589247-03
14588570-~03
1+589380-03
14594477-03
14607655-03
1+635605~03
1+686365-03
14773933-03
14912597-03
20129678-013
24445626-01
24920850-07
3.57720-03

14000000~04

19200140~03
14199246~03
1419785%58-03

14196054~
10195243~
14195646~

03
03
03

10201293-03

1e212848-
16262785~
14294540~
1,416901~
16636269~

03
03
03
03
03

2421161703
30343214-03
6,973238-03

04000000
04000000
04000000
04000000
04000000
04000000
04000000

24995119~
29993493~

00
00
00
00
00
00
00

02
02

2,990178-02

24986926~

02

24977251-02
26966444=-02

24951358~
20930519~
24901665~
20862160~
2807727~

02
02
02
02
02

24733770-02

24631091~
246493156~
24292976~
14760970~
14067035~
54256897~

02
02
02
02
02
03

24140380-03
7481531704
3,141653-04
14679590-04

8¢322027-04
84324094~04
84333472-04

84358693~
8,419396~

06
04

84537926-04

8,761883-
94138869~
94776358
1,076642-
14236454~

064
04
04
03
03

1,474826~07
1,868140-23
2.455361-03%

~24961486~03

54292789-03
54301327-03
54322153-03
5¢356730-03
54408915-03
5,684896-03
5¢593011-03
5¢745582-03
5695799303
64255022~03
64664428-03
T7e251497-03
840402646~03
94283487~03
8412475203
3e499273-03
84703688-04
34391453%~04
1e465112-06
64892069-05
4468580005
34352373-05

20262338-02
20259249-02
2e253122~02
24243831-02
20231169~02
24214875~02
24194723-02
2¢170483~02
2+142177-02
26109738-02
20073729-02
24033546~02
14990676-02
149641552-~02
14902030~02
1467741602
14138882~02
54920859-03
24513027-03
84696802-04
34375938-04
14661920-04

24928660-04
24930659-04
20937665-04
2495035204
2498216704
3.032813-04
34136653-04
34290482-04
34580222-04
34991354-04
64¢771107-C4
5.890063-04
8430297C-04
1,217421-03

04000000 00

24135880-02
24139595-02
20147758-02
20160669-02
24179198~-02
20204668~02
24238746-02
20283657-02
20341826-02
264416667-02
24510689-02
20630346~02
20768499-02
20942882~-02
246435640-02
1445307902
46931211-03
24140353-03
9006041-04
46104137-04
24235055-04
14475599~04

84168880-03
84155150-03
84128190-03
84087708-03
84033901-03
T7e966537~03
74887780-03
7¢799050-03
7¢709104-03
Te623634~03
74570575=-03
7¢561903-03
T7¢693098-03
7¢975958-03
84946291-~03
14008454-02
Be071545-03
44259048-03
14863987-03
60217664-04
24225782~-04
94875699-C5

14479530~04
14481219-04
10491014-04
14501357~04
16539119~04
le583992-064
1072336004
10919193-04
24508820-04
3e519437-C4
64591826~04
1427¢353-22
34176181-03
7.221885-03

9¢829959-01

14077458-02
10079407-02
14083539-02
1e090162-02
14099850~02
le113493-02
16132209-02
1le157645-02
1¢191525-02
le236846-02
19295140~02
1¢372500-02
14459833-02
1e574358-02
14488296-02
8e724023~03
3+006415-03
le265363-03
5¢092627-04
24263122=04
14025927-04
64154353-05

56544439-03
50533929-03
5¢513472-03
5¢483351-03
S5ebbt456~03
50398225-03
50348384-03
5¢300398~03
54266102-03
50260943~03
54317056-03
50469509-03
5¢802997-03
6e4376775-03
74507078-03
94098485-03
84025684-03
4e52260%-03
14972650-03
6068740904
2426947204
14085023-04

AUG 15 58
9871310~01

AUG 15 58
20004447~02
2+008429-02
24016658-02
24029774-02
20048846-02
20075476-02
2011156502
24159830~02
20222707~02
24304255-02
244604673-02
24528829-02
24653675-02
2478157002
24617257-02
14597393-02
50856069-03
20413895-03
9454799504
40149214-04
14767891~04
1e005577-04

AUG 15 58
4438232703
44373866~03
44357723~03
4¢334910-03
4¢307392-03
4027856003
4e254532-03
40244892-03
44265450-03
4e338443-03
4049781103
44783596-03
525470603
50952408-03
60985093-03
80441379-03
70823980-03
4a714722-03
24085590-03
7607744104
24351527-04
1138470-04

AUG 15 58



LLT

64587632-03
74943504-03
7¢595061~03
4e826642-03
24198863-03
74445939-04
24442065-4
14178736-04

5¢830753-03
70407290~03
74379360-03
44864350-03
24299538~03
74823039-06
245645742-04
1421550104

44685395-03
6738285-03
74¢139115-03
44838809-03
20370749-03
84190789-04
2066363504
14248668-04

34613796-03
64014214~03
64820563-03
44757630~03
24403701-03
84516533-04
24780021-G4
1429882404

24370015~03
50208642-03
64452248-03
44626357-03
24409609-03
8e771700-04
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