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information, apparatus, product, or process disclosed, or represents that its use would not 
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United States Government or any agency thereof, or the Regents of the University of 
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reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



c: \_·:··· 

(· 

1 OF7 
AUTHOR DEPARTMENT LOCATION DATE 

fl.. MeVLsU Me.*-. 1\~l<... Ot!.:t L.~ ~~ 
PROGRAM- PROJECT- JOB "': 

H tq ~ -~\e. t f.( t'J(a.4! ~.t De v e. I&~ V\1\ e.. ~A- f. 

"TiAe_ : c. 0 I I ' ( ivtcl (.(_d.~ l+~e. (~ . .ChA tl~.<."-tov- w \ +-1... . '~~ . -- . . .• 
; ' >. · \~~ciJ ~+-,·~v;.···. "; va.--toJ.., · "':>.kl~·1 ::~e{· ;·.,dLlG~~"s'f'·ts ~~:· .::·.,i"'·~<L 

.-:ru(t-11'-0U.-'Ade.e( b~ t~e. a.(t.t.t'\A.t-IA~~ ~(lu~ -s+v--u.uwt-a..C-
t""fvtq '?l.j'$teMA.... ~Q.. t4ll'o l-.1 L€~ "i' h de.+&-~~e. 
tke. ra . .,.lial ivt.{-~~tr:w-e..tAc.e.,. . k>e.1-L<J~42.V\ tl-te CA!)d 
?Vvt d V' ; ""'-~ -:. , ~ + f'dJO ""' ~..(M..p ~o.,.,t;f· t.U"e. , V'eq u..~ tl't!e1 
tt> q 'l v e. a ~ t/ e.ei f-i ed haa (I e.t!J IA..A~ ~ ~te-~' v e_ 

-s 1--~c; ll;"\ ~Q. ~-o't \ at 4 ~ ~ 

·1 i- +~ UJ il i;.Je.,..es. · UAAt!-IJ ~(Jv-'1!!2.e;.~ed al/ld 'tite 
CUV't" ~+ tXflfl46?d, ) t!-r~ \.UOu.(cl Ide.. ~ ktPDf .:.:.1-ve~~ 
a.+ ~>CL ¥1Atd- \D{aM~ ~e-~W. +,n~ ~il'tri~ ~-e... 
L--o v e.M.:i ""&; h-, t"C.e-"> , ~ f- . l 4 t:J tXJ f' ~ l > aM. d. ":befit) 
s t-if'.e ?~ a;/:; t-~~ p& 1~-s.. To f~ev€M.+ +~e.. 
C-oi I ~oM S~JPa~a..~elq" ~1- Ht~ }Qoft29} a 1 y;t-e.-- 5He5-S 
of h~?- t-~~-1- .:. i~ vequi;f'·ed ( Ct:J~·GJ wi~t~~..> 
G' v")~. JUt:> t-$. ... M 49 ;2 ), M.~'t~7~} Me_U,u)~-"lf't.ue:'··· ···. 
Y'e.tc,. t.-t. vlf"e.. "f-i,...td- ~ere ~·~~ ""-- ~~5 ar roCK:> v:>s1 
at t-he... '{Jn le ·os , q i v ~V\.~ • s· o f..!>O y? '7 i a.:f -ti-\E... 

vuttZ~Ia..vta, tl~Q rltfutre.t.d. {)re_~.-;-h'e.ss i~ 'OCJ<90f)si 

WB a~?UA.t\.t42.. +k~+ tkete. i~ a t.t..MiqUC2. y.f?la..+t~tA 
t?(Lt-WE!,_(2..tA -\-e4ro\f](lU('·.a...-'t-ut-e.. 

1 
"S tV'arttV\ ()IU~c.u.t 1 'c!~.c..( 

\<? l ~.~4'? 1-fAe~·.,~A£.) 1 ~d. ~t-V'e$c; , Hva.-'f .. iff;;, ~· 
flvte. ac>i \ pt""tPp~tl-e.s CA-M tae.. de.-~a¢1 b~ v~ . 
~ <&4'.( u. ~A .. ., ~· "·"-' of.- ~ t a...+e.. .. · we \tta.ve lto d ,;,.. €t!-1' 
ev,.de,.c..,.i!e., +1-t ai +lt\t~s ,·~ · ~IA.Q, c;r- ~A-+ ~t l?~~t.1f, 

~· B~+ at- pt-e.;.~+ t t- a$ ~ H we. )At).ve. +o q<' D~. 
· A2'.: ..... -~~--~~ ·.·.~:: .. J.~~ .~:.:.: r.~:~·I -.:~.·~~_.-.. -T~:~r-: :- ..... ~~ .... : .... ·.·_; · · · ---~ · --· -· _·_· .. ·.: ... :·;~ ...... '- · , .. ·:\ :·:.; --- -: · · · - ~-·~--...... - - - · · - · - · · · ··· -. · · · ...... 

·· .. : ·.. .· : ··~·::t~,:-:.• .. ··:.~: .·: .. •.f: .. :: .· ~ ' ;.~ ... c.'.. . .•'.. • <;: .:.,--,.. ,·1:~~~~5~~t:{~~-~~:.i::j::'t:·:;:::~::},:~::::;:;t~;i;2.f.(f.;,:~·:.·t]~/{ff"·.: .. J .. : ::·::: 
' . f '' : .... 1 ,: '·.' c • . ; . 

- ,·...-t .. •.. . ;: ,\, -~··~·· 7' ,., ~ . · .. ( :. ' ~,..:. !···~:~-·:···,-:·;_::~·; :--~ ..... ~·;:'··:..,~~ .... 

·· {}·t-:), ... ::·>& ·.: :~~--~·-)::=1·'_:·1<~ ·· --r~: ··r._:,.r::.-:i· ,·. ·:.-.: ".··~-~ :·:·~-:_:· r:-_ .. _.:t ·/ .. : ·. ·=.-·~:~--;-·~ .. , }-. -~~ ,-;··-:!_-·(.:;~ .. ~- .. ?.;~ .. )::-~-.. <~-~ (: ~: .' 



( ·.: .. 
.. , ~ 

L ~.L 1.:. 1'?>7 
LAWRENCE BERKELEY LABORATORY· UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE MD 1111 M~~~~ '- oF7 
LOCATION DATE 

CJ c.-t- 2~ 7" AUTHOR 

Me.u~ !
DEPARTMENT 

Me,..ck. 

Ae:.,+t.e.-.w. IV\t. . , 

~ • ~ F ( ~ ~ . 1-,lt- F- ~ n-l"·(' ..... - ~--: ~-- t · , ( · 
'~oH !2lv") c o• I' ~•~~ ~c C,<i fl_; "'' . Co;! l<i "9 

6 "> ,.,.,, .. E "' 

Cold, 
-si-ra~~ 

Cold} 
D V";4,Meel ~ ~ Hetw. 

Wa.ll' W'l Wa41' 1M 

U 1ft ., +~~'e-s~ l.JV\<) +re.;-s&J ?treV;.e4!( 

~----- - - - -----~ ·- - ·----- -· ----·-

\.ol. '-( \1- ""' • 

'Sv...k. 4· :::: 4-K ) 'Su.b ~t>O -::: ~ClO it.. 
'S--IA~ ''rn~l' :: ~e~.¢M.;ae:J ) '?CJ. Its, "'tke»w."' - -f-l..te.li'V~A4( 
~~ .. c." -::: ~e t [ / ~"b." v- h · =- S t¥1..\.o.kt.t.~t (.M, 

5iqt~"~7 t-t~te ~cAl. a.~ to Joe fk~~i'~~lA'"l fo~;t~ve: 

~ c ; w-. eck. 1 ., + i ~ t.V~ C::. f' '1\11;~ ~? + tP v·h.(.t:tLtf'(.( 

Dc)+~~M.. ?tJ.Atl. Dr; +~elf'~ ~{t'e +~u+w~~~'~ u.po"' f..,~f~ 

\.t-o-~f -s {-re<t;.e$ at~e. a;_ H" coi t) d"'"'" .· c~ ~-
...~.._.. • ... ~ • .1-. .. ' 
• ve, I"!> ~~M>~t-e~~ICPI"'' .)· +vi" t~ ~"itO~ 

t h -1-"e. if'a.~iov. t~f ~e. C-t~(-~cQ... t!'~,;~IJ( lttj 
+-i-.e t!c?i I t'lJM~~~~t ~ 
f w i 5 ~v- i-t-. e. 6t;J111.d..u.~t&Ji' + i\li~'f.(a.h'o~A .. 

. .. ·.+). ~-~·. ~e ~~ ~e. t ~~ ~~~-~ .·;~·~~~,t~te · :_·:. _ 



(:. 

( 

LAWRENCE BERKELEY LABORATORY- UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE ,·~ 

'3 oF7 ENGINEERING NOTE MDIIII M·S"42.:1 
AUTHOR LOCATION 

/Vt e..u<? e v---

Ela~tic., ~~ tl4'Cc.-0 •. kev- t ~ f-t~ c> ~-t ~v-tkt.e.A-~v- + i.v..s~.~..(a.J.e6~ 
Ct rl"e. ~"- ep,.. ~ ~-:\-~ LP~ <7 + re?? - ., 1-t"'a.-c"' tl-« rves 

4"' 

I 
I 

~ 

E. I t!A '5 t l.~ p r·o ~ e..v-· + i e';, CJt tweif ~ t-"' ~~A~ e1 se.. ( l!'t·~~~~ 1 cd~l s~-c ~) 
atl'e;... a -?4 UA.M-e&:J. ta \;,e.- I i vt eo.,. ~ cr =· ~ E:-

~~ 1?...-v· ~~'""'-'··A btC po..v. -;;. ~ o V\ c.Lttt-v a.d"'(..A"-: ~He.~~ v--e{>~e-~ev-.1-E?d h ~ 
-:'>c>D 

D>f../1 ~ k::;. \()(~T ,., 
,.. +' .t ~- • L 

t.v1 t... ~? f tt-c ~1'-r-~ .~ 'e ..;..(.!! ~ s. e."" 1 p ~$ ~ \<!\ ......._ .. 

k ~.., jtltP"li+f.ve. ~ G\-6(-'~sco"" u.J~ L..tea..+LM.~ 

P!i.DCE: () uw .. f?. FofLJJi.U t.A .. "'$ • 

'?t~~ .. ./'t vJH-h. -k~ttowlli 1 tto~J.-t.(..""Qc( > t1Pf' d.e.-""i~ lt.oaf!' stfl'e.ss 
\u. t...o\\ ; 6.t.--tcu..ta...te.. re1ull'~ ~iJ.Ot.l (vt+EW' ~~e"'e.~ 
o.k f'~ts>V+A -t-~() .. ; U<..-t u...U..a.--+-e... f'tl't!lw- +-€MA~t }.t.96¢ -s tre-s ~e.-s 

<::lc/~r· 

DeJ·M~.M-~e... ~rfl"e~;oo~~"l &W;4- ttr-ot<.A 41~ 

.L\C;4~wh~e-~ -= (fw G-~+ + ··~.~4- 2: f; /E.,: 4-1 ~ 
. I 

~ : . ' .. • . 
~_; .... - .. _. ... :.. ·•· .. ,/, 

,• . ., . . " .. :;. "'. ·~ "· 

' ' 



(.-

c 

LAWRENCE BERKELEY LABORATORY- UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE kDtlil 
LOCATION DATE AUTHO~ 

t}te.,.u $ e.-tr" !
DEPARTMENT 

M~~ ·oe.t- -...9 ~ 

Ll.c.,-tku ..... = [Lkw + 2: ( k..}r, 
6 .U. k "' ~ TO'\et'VA<, - V'" f \~ 

Re'tt""i~ tv~ +-ev- ~u e.v..c:..e... ~1- f'()D"w... 1-~t·uo)-tM"-Q. 
(-see- d.i~ tfV~; ..... ) fN $-C.~<, : r~1 e.) 

t~J = 

~~-~ C!~.t~:l.)~-~:-a~~~,_ o ~ r-~o 1M- 1-~to. "? f-V'e..~-;e...~ v--e~ ui ~e;. 
14·-~a:·tt"o'-"> • 

A'?s~....,.. .. e. c~; f srlf'e....css Oc.> ~do 

& et U:J VUI'e '?f.e> VI o{;,f.A.'7 S 1- il"a. Z"' 6-'~> ..,.co {-N ~ 
?;:.t::'C ~ ~ t-v--e-'1?- --;~frt.~ ~ \1- \1 Q 

6 C) ~01 WI~ -=. [ t w & w, ~tJo+ 0"(_?1tJO 'L ~/; /£;1~ J "C. 

at-) ?o-c ':. oeJ ~eo ~r. c. I h r 

C P.L- CJ...J L.A-r-r o lv S. 

)t.,t.c; LU a '7 {) rtf-' I) 1/' ~ ed. o--v-.. i-f-.. e. 
~~ 

-Hr"Q__ v---e7a.-t k cV .. <:?.~"~ (~~ ~A a ~4 t <.,.;...- .... 

HP~64) ~ 

ta l:itw ttJ v ~ k~ 
Ca..{ e.-t.J-.l ~i' Zo"" s .. 

. . . . . . .. .· . ···' ,·-· 
-- • •• - 1 ••• ' ··r· '• .. ... :~,. ...... -~"· ···~r-.•·-·r .. -~ ,.,.·.!, 

·- .. 
': .... t • .?<,"• •• -!, .. :· _ .. 



c 

( 

LAWRENCE BERKELEY LABORATORY- UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

/V~-;ev--

l}.JPU'r DAT·A 
~·---:P#" 

C-OIL\ 
£~~+. VltilJd. Fv-~c..-tioll\ 

17eM ~ e"3oo ~"\-

CO~+or- ..(-i~svl. .5"60 - -
Alu~N., is\a.~e<.s .l q" IO.rfD6 to "'10' 
G-w IS(c,...,.-tJ .Jlo 7 ~.G ~ 10t.e 3.t ~<-10(:. 

"S P'~, I.A'i ~a-"' ,005 ) ~r w'" 1 ><-toe.. 

5VJa~1 6-10 .{)0( z .. wc,. '2....1f ~~~ 

~{Aft. (L~\f-~) A i l-4. 1M • .OI.Jrl.} 10~ m" I 01(10~ 

1. oc:;o 

Radii : C.,o if, lNt cdd (e. 

Co i t - to- rt-i""~ l Ill t-e.u- eaee.. 
f2. ~~V\~ t IM.tJui-( e.. 

f2a,d t:a. ~ d-e(.~'~"" : LD£ i 

v~ 

.... 

CODE SERIAL 

MDtrll 
LOCATION 

Jt..erwe11-i 
-~ ... '\-~;. 

k 
7.5w.to-? 

4.0 .... 

2..S .... 

2r.t) ... 

?.~ .. 
4.0 ~ 

~ =) ,G>8'S"' ~~ 

r.,:"t, ~~ ~~ 

rL"" -::4 ... <73 w. 

he..= o.B l~ 
hr o::- l.'S'Df 1~ 

-

.. ·. · .... · .... ~.. . ...... ~ .. -
: 

PAGE 

5 oF7 

0 



(_ 

• 

• 

" ·~ . 

L P..T~t> 117 
LAWRENCE BERKELEY LABORATORY- UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE f¥\Dl\11 M' '5"£\-"2. \ C, oF/ 
AUTHOR LOCATION DATE 

Me.\;\_ ~t94'· ~ok -z_~ ~~ 

., . 

.. .· 

7 0~10 +--+-1--+--1-·-r---+---+---

v-t' 60~1(1 . .-+-. ,__--'f----,-i--1----l---+---,-­..... 
~j 
.._. 
'i­f\ 4 0QI0 -l----4:+--_lJ---+---+-~-hr:--T----:-i---i---+---1 

(IJ 

~ t--(f'e.-'7$ - ...r, 1-V'· a~. ~v-"e 
FV'o\M C?-11 ~ t lA.cSQ..V-~~ ~Au-f"e.. IV\ 5"Y? ~, ~a. ~~'t 

''·!·: ··- • , • ' r. ,. ,•- '"~ ·' -. " •' " . :-·. :.; 

. : .. . L~- ... ·. ;_ .. - :~ ' . . 
.. ' . 

..- ' . . ·,. • .r: ,;•.,,, 

. ~--. ' ....... 
'i-· 



• 

(;.;;;.~~ 
~ 

LAWRENCE BERKELEY LABORATORY- UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE MS42\ 7 OF 7 

!
DEPARTMENT 

M~"' 
AUTHOR 

Me<u-ser 
LOCATION 

I I I !-!' I I ' I ' I ' ~_;_j I I I_ I I 1-+-+ : I I : I I ! I i • I -1- _LLI-+-L+t-Li- __Lj_! ! i I I I I ---, I I I I i I i 
~r~ ' I ' ' ~,_j_j ! I I I I I ' IJ_LL '. I I I . I ;_q _ _j_J_J_J_ I I II : l I I I I I l J I I I I ' r I 

l ' I I 1 I i L~ -~ I I L I r__J__!__LU_j_J_ -~---~ _!_i_! U_[_J l_L I Ll i ! i ! I I ! I r , i 
b___r_L;____:__LU__ --t---t-1_,__, __ ' 11 1 li-+---1---l_U P= _j_LLJ_C_I_t_l 1-r-l--LT1 i 1 1 I 1 I 1 +-H 1 1 -n , T 1_ l--!--
! i 1 .~: ~- 1 i I • ·I I~ i 1 1: 1 1 n 1 ! I 1! 1:: ~ ~ 1 1 1. ! 1 I 1 1 f ~! 1 1 1 1 1 1 1 11 

•• :, ~ • l : • 

' ' ·. ~ 



t 

J 

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. 



.. t..:; ·- .J 

TECHNICAL INFORMATION DEP-ARTMENT 

LAWRENCE BERKELEY LABORATORY 

UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 94720 

--
•J 




