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for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process
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HARDWARE DESCRIPTION

Samples Figure 2 gives dimensions.
Tables II, III and IV provide manufacturers' spec1f1cat1ons
Coil B-162, nA = 0.0411 (m2), n = 100 (T)
Flux Standard SLFS 40.02, o (SLFS) = 0.0210 (Wb)
Integrator LBL MOD 71 Serial No. 1

R=19.6 k, C=0.1uF
"ATT = 360, BAL - 497

Hall Probe F.W. Bell MOD SAE4-0818, SN 155966
CAL = 1.000 _
Gaussmeter F.W. Bell Model 620, DOE #501586, Polarity = N
Multiplexer Hewlett Packard Model 3495A Scanner, DOE #517528
DVM _ Hewlett Packard Model 3455A Digital Voltmeter, DOE #517459
Magnet MME Charging Magnet - 800 turn
magnetizing windings
- Power Supply LLNL, LEA 74-4035-01-50

20 VDC at 30 A, Bipolar
Regulator LEA 74-4035-41-50

_ ~ PS Controller KS 3160 CAMAC, DOE #512977
- CAMAC Controller  Std. Eng., CCLSI-II, DOE # 512996 )
T Computer LSI 11/23
,;1?‘3 Clock Calendar TCU-50D, SN 6446
o Printer LA 120, DOE # 519478
S CRT Terminal Zenith H19, DOE # 518712 .
C Floppy Disc Sys. DSD 440, DOE # 519465
Plotter Tektronix 4051
Hardcopy ' Tektronix 4631
 SOFTHARE B . FE 1 RMMWARE
o Floppy Disc* . o
‘PERM7 o Designation . = .7 Contents -
- PROCC] - o T B R
N MPXI 7 wME 39 TTTLST 1972307 RTSTT 0P SY (DYO:
= | ocest - . LSI 11723, RT-T1 OP. SYSTEM (DY0:)
& |+ DEMAG] ST DATA - DATA ACQUISITION/SAVE (0v1:) '
3 Gl - ;',?MME_ss, " DATA PROCESSING with copy of *.f{f.fihi
: R : : -~y - -data files (DY1:) §‘~:*;r e &

g . . - — e et g e -t ‘-——~;~ ‘—s —~~lr~4- .

¢

R ‘”—””“%*D1rector1es of these and re]ated f]oppy*d1scs are——— T

o N S S O SR B U {listed in Append1x_B Wthh “is.available on. requé§t'f:;;
g ) = b ,. : T RPN P A ml
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COMBINED AISI & SAE STANDARD STEEL LISTS

BASIC OPEN HEARTH AND ACID BESSEMER STEELS

Chemical Composition Limits, Per Cent

A LS. L S.A.E.
Number Carbon Manganese | Phosphorus Sulphur Number
emde C 1005 | 0.06 Max. | 0.35 Max. | 0.040 Max. | 0.050 Max.| ......
€ 1006 | 0.08 Max. | 0.25/0.40 | 0.040 Max. | 0.050 Max. 1006
C 1008 | 0.10 Max. | 0.25/0.50 | 0.040 Max. | 0.050 Max. 1008
€ 1010 | 0.08/0.13 | 0.30/0.60 | 0.G40 Max. ! 0.050 Max. 1010
By — C 1011 | 0.08/0.13|0.60/0.90 | 0.040 Max. | 0.050 Max.| ......
C1012 | 0.10/0.1510.30/0.60 | 0.040 Max. | 0.050 Max. | ......
C1013 | 0.11/0.16 | 0.50/0.80 | 0.040 Max. | 0.050 Max. | ......
7—2 C 1015 | 0.13/06.18 | 0.30/0.60 | 0.040 Max. | 0.050 Max. 1015
4/5/ /90a§{; c1o1s 0.13/0.18 | 0.60/0.90 | 0.040 Max. | 0.050 Max. 1016
22 C 1017 | 0.15/0.20 |0.30/0.80 | 0.040 Max. | 0.050 Max. 1017
7 MA C 1018 | 0.15/0.20 | 0.60/0.90 | 0.040 Max. | 0.050 Max. 1018
& le /o5y /_{,/ , C10i9 | 0.15/0.20 |0.70/1.06' | 0.040 Max. | 0.050 Max. | 1019
l{j 1020 | 0.18/0.23 ]0.30/0.60 | 0.040 Max. | 0.050 Max. 1020 _
& C 1021 | 0.1870.23 10.60/0.90 | 0.040 Mux. | 0.050 Max. 1021
3 277&/ 5/ , C1022 | 0118/0:23 | 0.70/1100 | 0.040 Max. | 0.050 Max. | 1022
c Y, e Do 4 £ 1023 | 0.20/0125 |0.30/0.60 | 00040 Max. | 0.050 Max. | ......
O /2y 7( / 2 1024 | 0.19/0.25 | 1.35/1.65 | 0.040 Max. | 0.050 Max 1024
o33 ’ C 1025 | 0.22/0.28 | 0.30/0.60 | 0.040 Max. | 0.050 Max. 1025
s C 1026 | 0.22/0.28 | 0.60/0.90 | 0.040 Max. | 0.050 Max. 1028
C&?’ -~ C 1027 | 0.22/0.29 1 1.20/1.50 | 0.040 Max. | 0.050 Max. 1027
— 94(3 C 1029 | 0.25/0.31 |0.60/0.90 | 0.040 Max. | 0.050 Max. | ......
. C 1030 | 0.2870.34 | 0.60/0.90 | 0.040 Max. | 0.050 Max. 1030
7%6 = , C 1031 | 0.28/0.34 |0.30/0.60 | 0.040 Max. | 0.050 Max. | ......
o, 3= ca‘,’?é 7{ C 1032 | 0.30/0.36 {0.60/0.90 | 0.040 Max. | 0.050 Max.| "......
>? Ju/.eu/é/ C 1033 | 0.30/0.36 |0.70/1.00 | 0.040 Max. | 0.050 Max. 1033
éa 3,: / c1ou 0‘3250.33 8'2858'30 o.ggg g%ax 8'828 R’Iax. Haas
737 0.32/0.3 . .90 0.04 ax. | 0. 1ax.
¢ (25 7o '4/57/&'0 1036 0.3070.37 {1.2071.50 | 0.040 Max. | 0.050 Max. 1036
&: 103 0.32/0.38 [0.70/1.00 | 0.040 Max. | 0.050 Max. | ......
¢ 1038 | 0.35/0.42 | 0.60/0.90 | 0.040 Max. | 0.050 Max. 1038
C 1039 | 0.37/0.44 |0.70/1.00 | 0.040 Mux. | 0.050 Max. 1039
éz C 1040 | 0137/0044 ,0.60/0.90 | 0.040 Max. | 0.050 Max. 1040
C 1041 | 0.36/0.44 |1.35/1.65 | 0.040 Max. | 0.050 Max. 1041
C 1042 | 0.40/0.47 |0.60/0.90 | 0.040 Max. | 0.050 Max. 1042
C 1043 | 0.40/0.47 |0.70/1.00 | 0.040 Max. | 0.050 Mux. 1043
C 1045 | 0.43/0.50 | 0.60/0.90 | 0.040 Max. | 0.050 Max. 1045
C 1046 | 0.4370.50 |0.70/1.00 | 0.040 Max. | 0.050 Max. 1046
C 1049 | 0.46/0.53 |0.60/0.90 | 0.040 Max. | 0.050 Max. 1049
€ 1050 | 0.48/0.55 |0.60/0.90 | 0.040 Mzax. | 0.050 Max. 1050
€ 1051 | 0.45/0.56 |0.85/1.15 | 0.040 Max. | 0.050 Max. | ......
C 1052 | 0.47/0.55 |1.20/1.50 | 0.040 Max. | 0.050 Max. 1052
C 1053 | 0.4870.55 | 0.70/1.00 | 0.040 Max. | 0.050 Max. | ......
¢ 1054 | 0.50/0.60 |0.50/0.80 | 0.040 Max. | 0.050 Max. | ......
C 1055 | 0.50/0.60 |0.60/0.90 | 0.040 Max. | 0.050 Max. 1055
C 1057 | 0.50/0.61 |0.85/1.15 | 0.040 Max. | 0.050 Mux. | ......
€ 1059 | 0.55/0.65 |0.50/0.80 | 0.040 Max. | 0.050 Max.| ......
€ 1060 | 0.55/0.65 |0.60/0.90 | 0.040 Mux. | 0.050 Max. 1060
C 1061 | 0.54/0.65 |0.75/1.05 | 0.040 Max. | 0.050 Max. | ......
C 1062 | 0.54/0.65 |0.85/1.15 0,040 Max. | 0.050 Max. 1062
C 1064 | 0.60/0.70 |0.50,/0.80 | 0.040 Max. | 0.050 Max. 1064
C 1065 | 0.60/0.70 |0.60/0.90 | 0.040 Mux. | 0.050 Mux. 1065
C 1066 | 0.60/0.71 |0.85/1.15 | 0.040 Mux. | 0.050 Max. 1066
C 1069 | 0.65/0.75 |0.40/0.70 | 0.040 Max. | 0.050 Max. | ......
C 1070 | 0.65/0.75 |0.60/0.90 | 0.040 Max. | 0.050 Mux. 1070
C 1071 | 0.65/0.76 10.75/1.05 | 0.040 Max. | 0.050 Max. | ......
Section K
Page 9
TABLE II
* * - : : - B T T .
v [ S - 4: ~
13
! : A T A ob
s e R ! g;; ?

gen] v
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« hd .
g"%/&ﬂdmz - éﬂﬂﬂ‘%/malé %/ &, G “Cartrvre PBas Q/Qfﬁ(zzf//dtd
Tt 1 1
DESCRIPTION.k CD 1018 1" Rd 0'6'" DATE 5/11/8z .
SHAPE AND SIZE. i OUR ORDER #. 13-754952
YOUR ORDER # -verbal - John
University of California
Lawrence Berkeley Lab
COLD-FINISHED CARBON BARS — CHEMICAL ANALYSIS LIMITS
Commodity Description Carbon v Manganese Phosphorus Sulphur 1 Silican Lead
m«—?':‘ﬁ\-.
2= 1018 ) ' 15/.20 60/.90 040 Max 050 Max (1) -
10018 115/.20 .60/-90 040 Max 050 Mex 15/.35
1025 22/.28 .30/.60 040 Max 050 Max (1)
1045 43/50 - .60/.90 .040 Max 050 Max .15/.30
1117 .14/.20 1.00/1.30 040 Max .08/.13 .10 Max
1Ly .14/.20 1.00/1.30 | 040Max | .08/.13 .10 Max .15/.35
1141 : .37/.45 1.35/1.65 .040 Max .08/.13 .10 Max
1144 40/.48 1.35/1.65 .040 Max 24/.33 .10 Max :
11041 .37/.45 1.35/1.65 .040 Max .08/.13 .10 Max .15/.35
11L44 - .40/.48 1.35/1.65 .040 Max 24133 .10 Max .15/.35
1215(2) - 09 Max 75/1.05 04/.09 26135 i}
LEDLOY AX (3) .09 Max /.85/1.15 .04/.09 26/.35 .15/.35
12L14 (LEDLOY 300) .15 Max 85/1.15 .04/.09 .26/.35 | .15/35

(1) - Rounds, Squares and Hexagons 2-15/16 and over and Standard Bar Sizes 29.34 Ibs./ft. and over have Silicon Content .15/.30.
(2) - May be Nitrogen Treated.
(3} - Tellurium Added,

This report indicates the Chiemical Analysis to which the itcms
listed were manufactured and tested. Based on Test Reports
and/or Certificates furnished to us by the producer, we certify
them to be within the limits shown.

2
BY__ é éyf z,{;//,f/(_

Sarvice Centers at: Boston e Buffalo ¢ Charlotte ¢ Chicago
Cincinnati ¢ Claveland » Dallas ¢ Danver e Detroit ¢ Houston
Indianapolis e Kansas City s Los Angales ¢ Milwaukee ¢ Minneapolis
New York e Philadetphia ¢ Pittsburgh e St. Louis e Seattie

San Francisco o Spokane e Wallingford

TABLE TIII

VAfltlyof'//.,gd, Agent

Form 720.150-2 May 75
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Chemical Composition

.. Percent - - 1.00/1.35 .05/.10 ’ ‘2\0/‘35 -.15/.30
Mechanical Properties*
ey oy by Tensile c5on. i Yield: ; PR TR TR A  '=“~:§:§{ K
Lol n e e e Strength P Point -4 -0 9% Elongation - .. Surface n
Thickness . oo o PSA P.S.L ‘ in2" . : ~ BHN -
Lt 71,200 44,700 26.0 ' 156
1. b 68,300 42,200 -+ 313 S 149 .
a2 - 67,500 oo . 40,800 . 4 .. 315 R R 149
L R ., 66,900 S S +’. 38,300 - Sl 2770 SR 143 0 e
Cooar T 62,100 35,100 Aol 258 : 1137 T
[ e - 61'000..;‘-”.; 3 29,000 -7 N -26.57 i ( ';131
8" e 57,700 . 27,500 < 252 ..+ 126

*Data for £-2-Cut 20 and 45 is based on single longitudinal tests conforming to ASTM A-20. Standard tensile specimens taken midway
between surface and center of plates over 4" —tests under 4" made on full plate thickness using 8 inch gage lengths.

Heat Treating . .. E-Z-Cut 20 offers excelient response
to standard case hardening procedures, producing high
surface hardness and a tough core. The folliowing Rc
surface hardness values were obtained on test pieces,
carburized /16" at 1700°F, reheated, quenched at 1575°F,
tempered 325°F.

Thickness Oil Quenched Water Quenched

% 60-62 Not tested
% 59-61 59-60
% 59-61 60-61
% 58-60 60-63

1 58-60 59-62

1% 57-60 59-61

2 57-59 59-61

Welding E-Z-Cut 20—pre-heat not required. Use AWS
series E70 (E7016 or E7018) low hydrogen electrodes.
No post-heating or peening necessary. In weld section at
left, results of ténsile test show how weld area resisted
fracture.

TABLE IV
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SUBJECT
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Tests of Three Steel Samples : - e ‘April 22, 1982

RESULTS -~ - e

Figure 3 represents ten complete data sets on four different matgrials asr'

follows:
Curve Identification _ Remarks
Vanadium Permendur (vd. Perm.) Annealed at 1120 °C 4 Hours
1004 _ See Table II (As Machined)
1018 See Table III  (As Machined)
E-Z-CUT 20 (EZ20) , See Table IV (As Machined)

-~

Figures 4 -6 represent (immediately after demagnetizing) one data set for each

material using expanded scales to magnify differences between materials. Figure 4 re-

/u _H

presentsthere]atdvepermeab111ty(Bsamp]e oMair

) for magnetizing intensities above

1000 Oe (0.79 x 105 A/m). Figure 5 represents magnetic induction (B ) and

sample

Figure 6 represents intrinsic induction (B - uoH). For Figures 5 and 6, we

sample
plotted data for magnetizing intensities ébove 100 Oe (0.79 x 10% A/m).”

From Figures 3 -6, we observed that the most significant differences between
these materials is in their saturation induction. Differences in relative permeability
are small compared with variations in the relative permeability of a sample as a
function of magnetizing intensity.

Figures 7, 8 and 9 each show data for a sihg]e sample to display réproduci-
bility above 100 Oe.

Figure 10 compares two samples of 1018 steel. The one fhat has not been annealed

exhibits slightly higher saturation induction than the annealed sample from LBL stock,

suggesting that variations between lots of 1018 stee]bmay be significant.
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p et et g T T T (text continues fontpage 17) T T
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COMPARISON OF FOUR SAMPLES <16 DATA SETS).
8330R1,2,3 = 1818; 08326B1,2,2 = 1094; 93261 1.2,2 = E229; 1294A2 = vd. Perm.
4a72,

5 5 Z=7=  12-APR-BZ ---- 13:45:31 ---- 120@4A3.DAT ----
g‘ . —u-ﬂ—...-r-o- —-—WL—‘
T | AN R P J.éw' Vd. Perm.
? = 411004
N AT N 1 3 X B & b vl Fi—1018
.__—. :m' e Yy 2 &S - .
3 o AT 27 et —~EZ20
I vd. Perm.}—" el I i
c CUS— ‘.-"/ ,M::.—'{'.'. ",!“*ﬁfov‘ L.‘F
,"6/' %7 |- Pyes T
1. /ﬁ;// /j =
g i /Z’ﬂ Z %
-~ et
1004 — s AL A
. // / \
) X { EZ20
' “\ _/‘/ Ascendmg
EZ20 - 3§¥gl-- : —— F——
Descend1ng 1018 : L
LEGEND : L
Bsamp]e - Bair Line/Symbol ’ -
(Tesla) - —_— Ascending H T
—————— Descending H :
—_—— Ascending H, 1018 £+
-0— —0- Descending H, 1018 =4
-+ -T - i . Y
: ‘ 15 I | ---L } + _
5.8 | R R N
1.86E-83 | , ‘ 1. .‘E+Ua

Bair {T = 10%%4 G> ~ MAGNETIC INTENSITY i'EJ.?S#lilHGﬁ/m = 13¥t4 Qe

*Date/Time of Processing FIGURE 3



LBID-537 MT 316 . Page 10 of ~

COMPARISON OF FOUR SAMPLES AFTER ANNEAL ING.
128443 = UD. PERMENDUR H.T., 0320A2 = 18185, 922082 = 1994, $339C3 = E220
4.0 77" 12-APR-62 ---- 14:37:11 ---- 1204A3.DAT ----

E 1004 /’_: .+—|Vd. Permendur
R 1018/42 s |
H ...
E EZ20 SR
g M ()
I 435
L 2
I b
- T N :
Y L
B - ’ ‘ <l
sample el
a1r‘ .‘. ! \‘
(Per Unit) “E::\
.::l~\
‘::\‘%
-: ‘\\
R
\'r&\
o,
ﬁg&
‘ . ) . H "".:—»‘:g,- “ s
4.0 _ —— e e
1.8E-81 1.QE+08

Bair {T = 18%%4 G> ~ MAGNETIC INTENSITY <0.73%10%icH. n

'}

104¥4 Qe

FIGURE 4



COMPARISON OF FOUR DEMAGHETIZED SAMPLES.

LBID-537

MT 316.
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Bair {T = 10%%4 G> ~ MAGHETIC IN

FIGURE 5

TENSITY {0.73£19430R. 1 =

1204A3 = UD. PERMEHDUR, 6336Aa2 = 1016, ©#3220B2 = 1694, 4A32326L3 = EZ228.
3.9 o=== 12-APR-62 ~=-- 14:46126 =---- 128442.DAT ----
Y 1"” ‘1' -
4 .
A / |
G — ng
N /
2 /
T
: /
i v/
I
: 14/
N A
U 2y
C / /
T
I G Vi
0 R 4
N . A
’ ".r '.l ..' .'v
B ‘ ot
s : oo
a o * l' !
n Vd. Perm. -7, *
D - o ot .I'- 0.
1 T
e . :
/'F — 220 — —p-—-—.—..-‘_......___i..._..h__#-. -1L
L] E .
v 1004 - lro1s Jl
o . SRS (RN S N
1.8E-82 1.BE+B0

198¥4 Qe
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COMPARISON OF FOUR DEMAGHETIZED SAMPLES.
128443 = UD. PERMENDUR H.T., 8320a2 = 1812, 9330B3
g o===  12-APR-2 -=--  15:86:41 ---- |

= 1904, ©320C3 = £220
2846432. 04T -=--

- Vd.
o ofs ofe o -J **] e w@ s msnasspotrese -s Permendur
ceew #owmoasohaoressiety e 'IOO4
- - 4 -.ouvooovaoo 'Y £33 444 fa D —]0‘[8
. Ja . L"'...-;'.;‘L - (N “‘”».EZZO

red
ﬂ‘-’..
P

4 'y
-
l
S e

CHAYTIHADIA ~TV IR ND= » DLt N =T A Tt

: 1.5 - » .m-__--J”-.LH -l

1.8E-82 _ ’ ' 1.6E+39
Bair {T = 18%%4 G> ~ MAGHETIC INHTEMSITY {B.?9*10$*6H5H'= 10%¥4 025
FIGURE 6
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1804 STEEL FOR 88" MAGHETIC DEFLECTOF
COMPARISON OF THREE DATA SETS: 8326B1, #320B2, % ©330E3.DAT .
s ====  30-WAR-81 ---- 13:35:11 ---- 073061.DAT ----

CoHDImAW IM—=T IO UM « DTt (It DT DA T e
LY

1.6E-52 | ~ 1.0E+@9
Bair {T = 18134 G> ~ MAGNETIC INTENSITY <8.73%10%%5A-m = 10¥f4 Oe)

FIGURE 7
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i818 STEEL FOR £8" MAGNETIC CEFLECTOR .
COMPARISOH OF THREE DATA SETS: B336a1. 8320A2. ¢ 6230A3.DAT .
2.5 oo 38-HAR~81 ---- 13:24:59 ---- B3I38A41.DAT —==-

r e
Ao
3
14
4

CHDTIRAWMI A ~B IR VM + Ot It T e 70— T
.'1

1.5 _LN.

1.86-62 _ ' 1.8E+068
Bair T = 10%%4 G> ~ MAGNETIC INTENSITY {0.7?3%10t¥en-n = 18¥¥4 O=>

FIGURE 8
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E22e0 STEEL FOR 88" MAGHETIC OEFLECTOR
COMPARISON OF THREE DATA SETS: @326C1, 8330C2, ¢ 6330C3 .

5 5 == 38-MAR-8f ~~--- 13:15:069 ~~-- §336C1,0D4T ===~

I .

N

T

R

I

N

S

I

(i

I

N

D

; R

B

3 L ]
q e’

n

4]

a .

e

B P

a -

i

r\ .

N\

T

v. .

1.5 - _ A
1.8E-82 ‘ 1.0E+08

Bair {T = 18%%4 G} ~ MAGHETIC INTENSITY {B.?9110$$69fnv= 1a¥¥d OeX i

FIGURE 9
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CONPARISON OF AHHEALED AND UIRGIH 1818 STEEL.
1124C2 = ANHEALED, B336A2 = UIRGIN (AS PECIEVED FROM MACHINING)

2 VA

o g m7==  12-APR-82 ---- 15:40:S€ ---- 1124C2.DAT ----

I

N

T

R

I

N

S

I

C

1 __— As
N a1l Machined
D PN old FEETIEEEES B T ~~Annealed
, hed

B o

S Annealed .
- a ~ -

" .

o C

‘ :

e .

- As /

B Machined

a

1

r

/N T

T _

v v

1.5 - —LL
1.06E-62 ' 1.6E+4948

Bair {T = 18%%4 G> ~ MAGNETIC INTENSITY {9.?9t183169fﬂv= 19%14 De>

FIGURE 10
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SUBJECT

88-Inch Cyclotron Magnetic Deflector I
Tests of Three Steel Samples

BAMH Ne]son &M.I. Green

DATE

i

The un1ts of the abscissas for all the curves were se1ected for ease in com-
parlng ‘our results with commercial data s1nce (]) most commerc1a1 data s p1ottted
with H (Oe) as the 1ndependent var1ab]e, (2) in the CGS system the magn1tudes ofv
magnet1c 1ntens1ty and magnet1c 1nduct1on are equa] (1 e. ,4B =

near]y so in a1r), and (3) the units of magnet1c 1nduct1on d1ffer only by powers of

: Append1x € conta1ns one examp]e of unprocessed (raw) data and a11 tabu]ated ~ﬂ .

-output from PROCC], correspond1ng to data p]otted in F1gures 3- 10 Appendlx C

is ava11ab]e on request.

seoh

- -

+

DISCUSSION

10 between the MKS and the CGS systems, i e s 10L+ Gauss = 1 Tes]a

- Much of the discussion in reference 1 is still relevant.

improvement in our Phase II Data Acqu1s1t1on System was made by the addition. of

graph1cs_(reference 1, Section IV G3).

ments in conjunction with future jobs.

On April 6th, we reported our resu]ts‘(informally) to Don Elo and Lee G]asgow
On Apr11 15th, Elo reported that E Z CUT 20 had been se]ected as the mater1a] for
fabr1cat1ng the magnetic deflector.

‘only 3% higher than that of E-Z CUT 20, other considerations, e.g., machinability, . ..

led to this selection.

' ].b D.H. Nelson and M.I. Green, “LBL}SSRLVBeam11ne Deve]opment - Permeability
Measurements of Vanadium Permendur", LBL Engineering Note MT 307, Feb. 4, 1982.

J. Clark

Distribution: D.

T. Elioff;

K.i". Halbach i.:..
.. .. E C Hartwig/L!
S . W.V. Hassenzah]

,Th1$ work was supported by the U S Dept of Energy under contract DE ACO3 76SF00098
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We hope to be able to make similar improve-

Since the saturat1on induction of 1004 was

- O ImMmc,
=

._Tay1or T

_April 22, ]982
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This report was done with support from the
Department of Energy. Any conclusions or opinions
expressed in this report represent solely those of the
author(s) and not necessarily those of The Regents of
the University of California, the Lawrence Berkeley
Laboratory or the Department of Energy.

Reference to a company or product name does
not imply approval or recommendation of the
product by the University of California or the U.S.
Department of Energy to the exclusion of others that
may be suitable.
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