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agency thereof. 

Lawrence Berkeley Laboratory.is an equal opportunity employer. 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, . 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the Uni~ersity of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



t- , LBID 590 
LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE HD0200 M4009X /oF4) 
AUTHOR IDEPARTMENT LOCATION DATE 

R,4,8Y~N.s M,E. .13 JAN24.1'68 
PROGRAM PROJECT JOB 

52 11 

H\JDR06eN ~v~St~ (:RA-M B et:. 
BIELLDWS 

TITLE 

Ml'SC. t NoTES 

INt ~~ , J)A,'T I,;: PA l69' 

!;~. :'. 1;/-':, '. 'b" " • " ",: ,;c: ",;:" , 'f!..:::": .... • -", 
.. ",. :' 

I' E'''' 4 ~1'2..-0~ M4 • '.' '-J ~" 

"~'h: 
',; "<~:, ,,:,'::.' ,,' t-' '7 ,~:~\~,,;;!: 

I , PRl EL/M CA La AP2. ~: , , 

" ; 

~. H)ft ~ROt( RM j~OTE'~ ) ~ c,# tL.C I 

-:IAN- ~ov 8· 2.~ , 'I.. l,_ 
(,~c..el' ~fc..m) 

!J. ~rt 5~S CALC ~1iE 
\l NAA.~ 2-4~2' ,1\ F ~&'1 f.1 ~ ?>I . - ~, 

Ii 'R, P.>'IRN! .. .' B'l 

4, ~f>~ alN& c,oN !)T,AN 
,. s\ 1 ~ST 1\ F ES r: ;?J .. 'a4 

. 
~ Co1 $, -;)'M PlAFI En f =t)Rc.c fJrAJ Ai,'1S I f; Fe" ~s . 

, ·''''b', 'D'IIV AM l '" ~ 5.'"" ~ \)'~I u\JSS l ION r:-e P.; to, -- -~ ~",:.,j::' .~''''~'''.'~:, .;~ .~? ).:~~~11ii{~~~!:i. 
t:-= it S ," 

""'-

OF 5TA me. , f:oRf..1 O~A ", \J ~ E ~ -. , 

:'(.0 - q..\ 

'"" 

7. Te'~ rr 01 t: LR L ~A JeR.. IBELL DWS 
~l 1>IE'i 42: ~4A1r 

I! 
I '~;' 

S. Po E,T E~ ~.&ra ~u~ " ~ore,:, 
J ~~S 4c; ~A1 

, 
,-~/:'/-. ' , ' 

", 

... 
i 

',' 

Ii l-H;:S h .. Nt) Ires A R.E P M\S Cet...Ui 1~e1)~ GoL t...ec.,.. ~D~ k5F 
"ROl=-F 1C.~ ~PE: UN~O !liC'"1) Uf'.,j(.A ~ R.9..e1: t:rSD u~s JMMJ PtA\'i~ ~ 

1 j 

~()T~ ~~ U b L..l-E: (. ~T t:=\.J 6VE R A \-\~o r-L~ .~aL.c ws 
~ ",. " 1>61 e(,O~ fv\ W'f y~\OO ot=- ' , '1.... ,,~~ • -~) '"'BS,:;f.--.~f;;jj>~;'~;p:-~. ',:..ot 

.. '. 

~ .~_._,.-'-' .,.- ...... _ A.~,_~ .... ~-"> _ .... ___ ........... r~ _ ......... _~.... _,' :/ :._~ •• J.~ ,"_ ...., ............ _, ~ 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE 

ENGINEERING NOTE HD0200 
DEPARTMENT 

~ ~4'?!.2#j)!_~f. £,~_ 

.? d'!:~!.~S".~~_,!!:-~~ -
/~: b:: 1# '500 ,. h -.:; , ~ J S " 

LOCATION 

PAGE 

~ OF 

"'\'" " Pb . .1:), $ .... - .,,/:::: -+ 
,~t+:!~;;.;,;·,;· .;{' . .i {:f-;~~\~ ,:,::,,<!,,;;:<~, rr b .~,;;:'i;·!.i'".~:h ~ ,:.'..';;;""t .. '!.;!-t:-",:;. >: ,·:,.'"···~·,,·t+;t';f'" . c, .i:~-;..;.i,,,."'; ; .~ .. , " ~. c :",' ,;,; ,:"! ... '~ j ,.' : .. -< ;. ~,~ '. ~ . , 
,-' ~ . .? 

, -
, 

-n-t-lS Coy.J\)rna~ .~~~~~E$ DUi." ~~ .. :T~'C··iv~VEt>,iN'tS.~Er:.r.:··::;: 
\)) ~ ~ '\\A\> ~ ~A·ClAL. RE'Z,\~h"l""i \)\JE \-\O~ p, 'S1~~SS', . 

? • :'", ,:--,,,,J ~ .. : .. _ .. ,,: .. 

IN FI.Ai <;Ec..T\OIVr,- Nt,) \-\\)o\'> S'TR€SS, 

(\V\~tA~~\(\,)~ ~to Q\-> ?\-\-otve S ~ ~ 4 1°00 \>si ) 
" , 

';,t' .' 

, .' 
'", ~:". '. . ... - .- ~ ., -~-""-.. 

: .:, <..;'-" _ .~~~::.~::.~~:::" • ::~':~:/::~~~~.~-:.;\.t .. iy::\~~;~~~ .:." .~ '>:~_". ~ 

. .-
-~""'-' -~--~~-,-'"----~-'~ .:. .......... )'---R~-3220_. (R ••. 4/ft4J 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALiFORNIA CODE SERIAL PAGE 

HD0200 ENGINEERING NOTE M4009X 3 47 
OF 

AUTHOR DEPARTMENT LOCATION DATE 

Mechanical Berkeley April 11, 1966 

. '~ 
E:'-;01-tc 
IS: 0."2.. G:, .. 

( t:"" 1\ 
Cv -:. 0.1 ~ 0 

? -;:. t gerI 

c· 

(' 
\ .:. 
'< 

, ~ •• ~;..: ... ~ _: ",;" " ~ ·, .• '::T ~.~~~ -: 
'. .,,~, . 

0' ft .. _ ........ "'" ... ,.ft ...... 14'" 1. . . ', .J __ '> •••• _ ... 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE 

ENGINEERING NOTE HD0200 
AUTHOR 

R. A. Byrns 

\Aft I (I •. 
·· .. lr~~ 
~ """'-'~ 

I
DEPARTMENT 

Mechanical 
LOCATION 

Be rkeley 

t.2"2.S: G~(PS)GCe.OC) ~ .49\ 

Gbi ~) ::-, $"S'3 

~ ~ :.' '. ~ . 

SERIAL 

/

4IPAGE 

41 
OF M4009X 

DATE 

April 11, 1966 

e - '2Q.'i (> (.O?SII) 

tt ;:: ~'1, b t) Do r" II) , 

1 

. ,z.~ 1"'2- 5'0. ~~:~.'~;~ I" 
1.. ~ ) r;; ~.'O ~ • 

" -S;." , :..'.:-..... ' .. 



c. 

. : 0 
uu 
w'" 
=~ - , 

-" 
~2 
< :; 
) .:; . 
• ~ .Co 

" 

, 

, .... 

ENGINEERING NOTE 
R. A. Byrns 

HD0200 
Mechanical 

M4009X P 5- of 4 7 
~~ 

Berkeley 1J-



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE D0200 OF 
DEPARTMENT LOCATION 

Mechanical Berkeley 

( . 

'- \3~\ C)'\.\ ~\ ~V'O(Il~S. e-~ Go ._s~ ~ T=~ 21. ~~~b . 

~~c..~ .E- = 1100lh ~k.~·~~56.'/' (~"I' 
~ V . .' "".""t ..::,' '9,~ _ ?'~ ,,~..:: J.,?,.~" "~' ~;,,::,.t,~ 



C·',· 
, . 

" 

(' 
"'-, 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

B R. A. yrns 

RL-3220-a (Rev.4/64) 

I
DEPARTMENT 

Mechanical 

CODE SERIAL PAGE 

HD0200 M4009X ·)7oF 47 
LOCATION DATE 

Berkeley April 13, 1966 

., ,-



, •. t .. -:: 

/:,·~t0 
\ ',,,, 

~<:~: .. : " 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 

4:,£~~~~~/~~~!;;;;:a,:;:~_,.~ 
j)eJ/bAl !3ELt.._OCA.)S /fI~fP,P'-e S g* 

'~_~.n-.o,.~-::~ __ • __ ... _ .... ,,,. __ .~ .. _~-. ... 

CODE SERIAL 

HD0200 M4009x 
LOCATION DATE 

PAGE 

o 47 
e:J OF 

(2,,; So 77/71''- Th~ Cp..-H /(/ .se-.vIe~/ ... 41'~Q ~ ..s 1-14ACrt.<AC 

4-fiff ~ X:~ ~ /-14\«. ..tL<e-k:, ~~ ~s.- @ 

,,~~~r:t' .tr-:::_/YY~:J:.,t~,:;:-:.uy~vr:::'1i r:~)11 . __ ""' 
/tA.j ~~tA' ~'lR.d Y""',,,. V ~ ~1'n-p .1~Q, . 

if .-1 -_._-- ;; 
(~~>~ t1~ l--w rJZ,uS U~r~ te~ ~~~~tf Ut. ~

!L-x.lrP';u:, ,.~.li~It .. ~tJ.~t~ . #fr~H~ ,)U.a,4~ tp"'t,t,ap'<!?t1J! .t(J;irt,~ t!!} IS:{!) ~ I 

f' ~ f r_ 
. tl;u( h /tJmUY41 ;t~,. . 

@)j?,,-rL::r Jd£?;tfJJ ~tt. ~ ~~ CJ/141 -t... 
/;1' A ;/-". P /J'_~ j J. /I I A £-w.. . A,. -I.. # tJ _,,' A.t ;; d 

f//A/.j..', ~4f ,,4A !.,·/~t ~l...-n,1 il"f. .... 'f,..J t..,;."·#.l;.",.;;J.;;;,-:,t'I'J:tZ,,,() / ...... ~·-v_t..j,: "'7 
_. A. \' .<.1 (! 

IlffLl-:r1 trrr:·(X' ..A!1f/S e"~ , 
II 

J1;at:3~ /llV/Jcy$/~ /<6:iPc>, 
----'"""-. ,...."........... .. < ,-..... --,--~ .• -~----

~." .... '. ~' .. " 
,. -,'.~-""., .. 



\;'vO~ 

r~; 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE 

./ 
i 

l 

/ 

ENGINEERING NOTE 47 
RTMENT 

Mechanical 

.' .,e ,.-

LOCAT 

Berkeley Jan. 25, 1966 

Tt{i ~5AO(-U f' LA1J ~ 
O\JI,'1 01\) ':aTi< Al~wr 
S \06$ - hot ViA e...u) 

.~~~(Mt 'neCre,s~). 

Ap~t~~ ,~rc~ \-e 6f 
~lAC. '. ~\\~ ~·.O~'¥ "10" 
n ~e,..lw>. 

{ I /1. V. ~ Yr~!!ss urtt 
'DP .. (.I(" :v r 

-- waD '2. pks t ~ , 
---t""--......... ---....... --!-~-..o.-........ ~~~~'--"-----r. Y'V\Ctc.h .... \ ~' - st~_~~~::~~._,_~.,J ~ 

. Yte"\ \( ~n YlJ~&-. . 

..... 

~ 

RL-3220-a (Rev.4!64) 

~ -.--.....!~. --.~-.--~~ .. -- --.-- ... '.-... -~ 

5 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALlFORNIA 

ENGINEERING NOTE 
AUTHOR 

R. A. Byrns 
DEPARTMENT 

Mechanical 

CODE 

HD0200 
LOCATION 

Berkeley 

~~.u ~I.. ~tt 
B<;> lh,,"'I. c.:>t t~""-~ =- rOC(3l \..-\1. -· ... --!'"~~_'"""'_ ....... ·-'-'-~~· ..... ·~'<:; .. ''''.,..,.~_._ ........ ...,~~' .... oJ..:r,..N··;\,.,_·-· 

~-z go =- .s~l'3\s Xl c l..1 

SERIAL PAGE 

M4009X 
DATE 

/. 47 
, () OF 

Jan. 25, 1966 

1 

MI.-'\\\~ . ~.,)i~, t>.)~:· 

~. ~? ::: S~ Ae, "-... 
~~ ~ I~ ~o ~~.~" ~6 0 ?~~ (£~~~;'~~~ 

'3.S 'f.. \ o~1.. . \ .. t _.... .._.- . __ r 

. P.I~'-i .4R.8i. 
. ' ~l't\vt h2e.4. we~ A-y.Q.&\,. ~~ ~o bAJ ~ Alt~ h~~~ 

.. 
c.t.\, fh:.e J. pl\.L,~ hl/(e ~. So (.) pc;;,.'. 
~ ~tl~ ~ 2.~1.1\ 

...... RL-3220-a.(Rev.4/64) .. ,'. 
,I' " 

~ ''';.:.><' ,~~~.-'._:);'_~>""_ ._" '.~::"; ... ~.:.t.:.'~;";"':;«.'_ .. ~·_,-:, .• ,''''''':'"'-~:':'':''L·'';''''~~':',"t,:.-.,;:",-.·,.:.~ 



c 

CODE PAGE SERIAL 

M4009X 
LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE F 

R. A. Byrns Berkeley Jan. 2 5 J 1966 

.NiP{)fE IN .J'rl(/JI~/fr rflO£ ...feeT/oN J(1E"4(l.hI!E5 7!J1fQ('-uP_ 

R£71J (; tJ l.s 0 B 1/1 () U S ,I 

C fll~T ~~ i='}~£~ BElhVJ /3~D / ~ cr- ON ~ 1)I/I!-tV : ~ E: X /-l~1 (,/ $ 

47 

JJ.,e.,l!?lrlir-::J £4) (),,/ ,."i,.", . ,rf4,htf.,..... bl /£r»'7a ~t?iIkJ r,,,,- /f-t~, ... -(J.I 

-;:::G~::::·~~1k ~ ,'. ~~,1 ~.~.~~ ... 
tI \ b \ A 1:~' ~ .. -~-.. '·~~;'~Jt:'~:.~~~~":':;::',::F-~~~:::;.:.-:.~'-.:~7~'r~,\~~,--.--.. -~J:".?~-*"" u Q. ~-~ .. (-~.~ a.. 

1 ! '.' ~ ~ ~~ Cit sfv'A.1t...t-
,j ·1 r' ,/ ~~ kl-rrl4. (,") 

J 

/,::/ 
'/ Tv -= ?\o =- 'P (1/5) 

\l1 ~ ?~ -::: ? G\<s~) 

+0:: e :: 0\ \ e@~ __ -:. I \ 2 5 
LSoo 

'i:H~ - ..... 

(OI\e,~XP) i. + 

RL-3220-a (Rev .4/64) 



> 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE HD0200 M4009X 12. OF 
47 

AUTHOR IDEPARTMENT LOCATION DATE 

R. A. Byrns Mechanical Berkeley Jan. 25, 1966 

~-=- t\~ 'P 

"::.' 4 P (\ \- P = 13 (') 0 ) 1 ~, - '3 2 0 0 \':) ~ ~ 

,o~ o;t' SrLJ' '9 \!J I \ H Be-lo\,.a) '-t'';I'l t ~ ,\Ah~~~~~~~.,.~~ 

Z S -::: i bt\j"c-'O + ,~'l..() <;) - \ q 2.. 0 0 F ~ ~ Lo~ ... 
.. """-,~,<. ,,,,' ""-"c-";" ~~.. ',_' ... "'''c, .. ,,',',', "-",:"!",,,,,.' ,-_' J ',""" , -, -,", .... 

. ~ \bc>oo -:,~o -= \"2, ~~~ __ 

-~~ 2" -~-%.';l";;::.--~":;:-T;;--

~-=- O.t~S ? Q.. +- 1'-f .::: O,~1!:' p t- '2 P -=: "L",lo? 
.,~"? l 2. 

S -:: "2. • .,,-tc'_'" ~(,,) ":: 25,3 P tP~~oo s -:0- 2.0,0 00 ~: 
~ (I )c..~$O') " ) ______ m. ""---- -

/' .S"~? 

S ~ loS r I' tl 
'~~ ~_~ ~ \gOO!)"t 

q- 01, 6 ~:v 

J:: 5"-r z '2 \ , 10 00 r '): 
S -teM..S ~ 1 ~ \ '+ 0 0 \1 S : 

RL-3220-a (Rev.4/64) ,_ 



.' 

().: 
'-: .. ' 

....... 

\.-" 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

R. A. Byrns I
DEPARTMENT 

Mechanical 

CODE 

HD0200 

LOCATION 

Berkeley 

SERIAL I PAGE 
M4009X 13 OF 47 

DATE 

Jan. 25, 1966 

TE.~ .. :? b 'i-. L 'b<C;, " ,'.,. 

.l£' 
'3 0 'f-. J"d 

"V::. C> /2. <; 

tt\1 4 (I - pc;-,,:> ') 

<;1,+ 
31$ 

· hn YI?c. 17716//. Inl> 

if'lIe CitAi";,i c~~4 /"1 k'~7 t;~ .e-v;.~'<.A.pfe~# 'l-k 5L.4c. 

'7"0 "'0/;0 X 3':",tt x, OJ I "I f,,,, (: ce.-f-~ cr£-df;, ".--. . 
___ -..... . _~ __ ~_~~_T.r-t~~~Jj!Ot-~_~(,z:.~ ... /.:,~':"_';'l3".~~"'"....:'~~ .... ~ ....... ·;!~·~~, ............ ~I> •• <":':':1'1.!~ ... or-.... IQ>".-,-..... 

S7l2f--S;, rPtte WT, ();:- L- / t; II I 0 IN 13 t.-?.. to w eN i.f:3 12 -'()]' /(1 J7 ___ . ~ ___ . ___ ~ .. -.--"""'.-_< __ ~ 1.1f'1f~ 5~ . '"""'~.~- /I fT----

RL-3220-a (Rev.4/64) 

.. 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTE HD0200 M4009X 47 
. AUTHOR DEPARTMENT LOCAT I ON DATE 

R. A. Byrns Mechanical Berkeley Jan. 25, 1966 

! 

~. 

RL-3220-a (Rev.4!64t 
• ..... <- •• 

- 4._ -:...: ",_.,,--:-,~.;--,~:.. .... ; ... :.~ .... ~~.4,.l..ci...~ •. __ ._;...,.._~_. 



( 

( 

G····· . ',-
,:0/'-':' 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA eOOE SERIAL PAGE 

ENGINEERING NOTE HD0200 M4009X 15 OF 47 
AUTHOR LOCAT I ON OATE 

g //- 9-60 

11C7/~ g ~14-tij1 /U.:jJbi//5 - ~ ?CM'-Y--S ~ ~ ~r£-~ 
~ . ..-e.,.. ~ p;;:/- 280~4-I1 In--~ l,MJ~tA'~ '~<J~ . 

)j//7M/ntf M.e 'L-t:Co ~itt L&d-. (-~--1- ~ ~M4 ~ . 
I ~ l.\ 'II f) ~ 

r<0/L~( 77;; jJ,ClfrP.~.) .-" ft.? ~1-tuh~ :sz.. ~fft57"-! 
/1A--<-f1l'Vl/ .~~f1ftt . i ?/tAti-at-L4J @ ~uJ,1 p~ J;vI~ 

:::<:c;:{)~-e~ ~ Q~ ~ ~f:;;;;~"~ ,~t~ 
~i!~/I~_-£~_~ ______ _ 
()"1 (/Z.u/~Jt4I1te) C~/)·1:.d~/1:'1'·~ tVu..,' ~p ~1 iut-i7~ 
d(J,.A-Lq.··[) -(/lA.:f0..ffH.0.tA.. 52 - We-e.' ~,e.;()n.R.:f M (/~ 

j Y. . 
jJA_M.4i'A..{.. h-rJ<L.v r' /U1M...,k -l,.U_ jj;.k 4tTt!f tu.£~ d-a, 
'1Iu: C-(k.J(;".~ .. P ru';~1 d2'(,:.!~ fA/[ ;fI,~~ dM...tJr/J- ~:;p.0 .#h~ 
A~d -tuw,y //l/.44f..VV! t4 I ~ 3" tiLl<. , 0 37" J;JAtf Ij,s := ?O/J7) 0 , 

o-=- f>D __ ~ 2/1:5 _ ? 
::l.t; -75'~_A- -- I 

\' P __ 2 0 () ~'{ )(3 Of 000) _ 

'~"\ 
I , 

. /.....,; 

z:ac ___ • -



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR DEPARTMENT 

ME 
C··:-, . ~.' .. 

CODE SERIAL PAGE 

II OOr2 Or) M400 X 
LOCATION DATE 

//- 9 - C:, (, 

T~ 

/ 
~ 
I 
\ 

i 
I \I 

23,S 

i. 
.1 
; 

i .,f l: 

i , ~ 
i / . t 
l ..-1, 

. \ \ <'. ,.',I.C' '/ ;~'~h , , --.-.- ."- .-.. \ "\ , 

! \. '~"./r -J: 
! l' : ; 

l 
\~ 
1 



(-' 

c· 

c 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE W.PO~oo M4009X 1I70F-5? 
. , 

H'Uc /I'AJA'Llj515 0;= ./-p/Jb5 t/N 1?Zc~$ 4 j)/c 
---·-.... --~-....... ~.._ ___ ~;on.b"""'........:.."' __ ,,";'"1~~ __ ...,.._l<'_~~l..:o .... _~.~~ ... :.4!t~~"t 

A \<CP, -= 7 D(2 8) 1"' :f 2. 92-

. A :: 19 bO + (Q \ S 
A • '2... 
l-t -:0::... Z S 7 S l "'" , 

FO\'CE~G.~~,~~~ ........... +---

ff~t3~~ 8t1-5TFi<. ?o;JTR~7 ?// Iz x 10 ~ /£4 -:::::- 3{,1'1 j)/A~ 
(~F-Sr. Ff?~ /t'-) Pf/{)7-C; '5'.) 

~a-.·····-·~47';;::;'· E ,tD iP -_. __ ., ~-,..,..:~ I~·,·-.. ...,-"<·"""-~ .. ""N •. '2 ',; .-'-- .-.... ····-,····~·-~·-·~ .... *--;;i.{ 

--r,:t,f~.""~~?:-~!~",,~~:;-,:'::-:.::::=,::--=::-....--===,:=:~i 
I-P; ;~ i ~; f-21<" .... -.... ·"r ~fll... i 
Ii i '~ 

t 
I 
I 

=~_~~.~~~. ~ ~ ... :~. __ ,~:~ .~_.~~~._:~~,~ ~,,~.~ _ f _ ... ;:.:: ."_~-=~:-=-'~_ ... ~ ___ ... :::::~;;:::.~:"'''''_~ __ '''- _ ~_~ ._ ...... ' " . _____ .... ~":.::'""::"'.""«' • ..-- .... __ ..... 

~-' ""'=~='.:==-~~ ~ ... >-•. ,~»- ...... --, ........ , ".~''''. """-.-~ 4-r 
I 

,/.d~:.nd.~ d dU tlW~ ~ 2/30jUi' ~~ " 

?ic-itt-C eu.--0-"-: ~_~~z_:,?~li(i_!:!;':X!6~ 7P~ 
FK.t;I'~ A /5: C J/~41~bf) 11£ (/?¥7) f, /72 
C~/PjJI..IN6. VitJt.t./E ~p 881M wea s ' 
-4;;!~-:rR;;~r:eiD"'~Zo-4:;-s;;;;;'-D /~~ r /;:)(<:. ~-s~ 2. 4- I<IP'( /IIJ,,2 

; 

I1A.J(; IN~t()t£. t/)I'1t>~ - / 
- 24-;t ( ~~ -(- 2 K ) ~ ;t:. Ale'" ::: ~ 11.3ft 

a = 36" .~ 
I 

tLr 1e. :: / '1,,'1 

t.. 3T 
Ir)~ 11..)1. L9;:'J/) .& ,A;-;{( 3) 318 

21.;5/ % -I- Z ~ ::; 9{3t3,375) ==- g4:~ /<ff"S, 

rp;€.2 - 12 x I 0 'uP' mJVK ,.brlt,d ~ f:,>.,,;/~ If'S If -
7j)r,4L ?tP~[)Wa$ 72 0 KIj:Js ~ '.' .;. ,f 

_ • . ",0" ._ ' 

.~~ we . 'EKIECr n-IE .. Ui'C8s,':';rl:): . Bp~LE! .J .. , .•.••• ,.~. 

RL-3220 •• (ReT.4!64) 



( 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTE 
AUTHOR DEPARTMENT 

-p- V'~ hi 

-\-- -... -

- ("'2a I.) b,' 
- ~7.lf" ---

/~ 

M4009X 
DATE 

r? .,:::: 12. "2 (2.~ "q 0' (p.l (oJ~".2 -::: (ttfi{,(,.;s) ~£)" . .1 S 

~ -4 ('1. ~''iyz., .;,,: ~'1 \ :::. .• ,.l.:,~~.~,~."l;O:<i~;'!'.: 
. r? ~= \ 2. 'L s}(' ~ f' ~ 

1> 
s""~ -:: A -=- 'to 0 0 ?~: 

~~ 1T F? -'4 fp \ 
v~1- - lc~) 

:r 
~ '~-::. S 3 0 'c::..\?~ :tt:. ______ ._~ .. ____ ~ 

~ -= 
t 

3& 0"0 0 ~'S, 
, • w 

( !:.k· -.:. q ~ I,2-cS _ - 0(') "") (yyJe.. -\~ So stvtS~ ~d.. l~ ~ 
'-- /If\ I a.. - lJ .,. c:.. • ~~ W~\r ~ '0 ~ c1\'\ \>.\0 

V I Ov - ~JlI\ h1e~be," 

. ":'.~~ s*M44 (AfSC . p.2.i).<J!i4~.'ff.x 5" '= I?J, \ 0 oro; L· . 
~lf~'" . \;.;~>.> ~.2..,,~( t PS' ·'.'Co... " ., .. ,.:,,'. . :'~;:.;~:. ~:~;:~,~~·7::~: ... :' ",.,"~'v; •. ':.,~ .• i~'~ 

•.. ;".",RL-322«?:-6 (Rev .• !/64). _.'.,. •.. j 4"" t,"<.I.-}" ."", . . .1. . . ' . .::..;~ ,""".;.. .. -,,: ........ """' ....... , .. " 



(. 

{ " 
\::.; . 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR TDEPARTMENT 

,R, b,/;e/~/s I /11€ 

. " , 

'~_ . .RL- 3220- a (Rev. 4/,64) . 

CODE SERIAL 

M4009X 
LOCATION DATE 

d ••• 

.i . 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERIN'G NOTE )J~()tJ M4009X 
AUTHOR DEPARTMENT LOCATION DATE 

c·' 
?tvl--- i~ I-VO A4 -p 37 '1 th~ 71te<U- )UNb~ tu~ 
~u.7e ;I-I~(,1J3?">,()3/? f~~ l~ 
Av /tCl.;0~ p~:;;' d,vv'H. 2 df4.1t1 er)-"k()A,r."H~ ~t-~ 

/Jurif A'e ~. XS CI'?;O 11>/ -:- i"~1-ib4 e../I~ 
700 -f!oo ;to ~:-t ~ -I-D f!/~ 51w,~1t _~J1A. ti..... 

'. h .J '. l' D -!,..~~d.,t~t~·!':A.,--!! -+/.A;r)~S I' >., .. -~~-,:.,.;.~ ':"7'" T" t 
~'iR'£A'~~ ~~ 1 _.'~"~.:-.; .. ----,-.. I-~_ .... ______ __r ___ ~ ___ _: ......... __ ._ .... _ ... __ .. _~ .. _~ ___ ~ __ . ~ .. ~_~ .... _ t ____ _ -- -..----.~~,-

,4MDft~ .. ,a_lf/'tiA-~ fo--l~.$~ t{ It-r,::~ ~~~~-, 
1 " 

" ". --~--·-t-··-~ 

/7.: (I 
-001-- / O. :::-_ ---....:~~ .. !..... 

E··' 

It,· 
~'i, 

.~. "',f. 

.dR , ~(fM4m J To smei"'c:1,",) 11\ 

. 'A"D==2 h . 

"5Tl'<eTC-E;1 fk}<.. .. ~ ~ p~·tC f\£.-r " 
/ t> ~ ':' E. 6. ~ P'" ry<n,;t vJ'Y\.~ tr\.. ~ ) PCd SS c,~ ~ Zt> hO-"t" 

~~. 

\S3""~.' s:: ~ 
z...t:. 

~. 
~. 
t..,,' • 

~ ~:Jr",~ ; 
\ 

" I· . , 



( 

l 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

AUTHOR 
ENGINEERING NOTE 

DEPARTMENT 

'ME 

-~ -

tC, t l 

\ --

<v-
S" 

\D 

S <::...- '1_"»1,~ 
-- ,~.(!"'\~ 

CODE 

LOCATION DATE 

ts 

------------~-~-~. ~ 

... : , ,', - ' \ ," , 

l OAt> A-~ lo \~' w1.~ 
I 

'PI'~ VS'A.-O 2eo ~~ 

',"., ... 

. ,-:.'>" 



c 

( 

(. 

\ 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTE ~(}J()() M4009X 
DEPARTMENT LOCATION 

D 

.------~-.-~. --.-"""'"-.'"'~--~.-

cST I M AT1::;"'l,) 

PRf;SS eOL..src~ 
Dti\. =- ~"l\ 

::: (392.'0)( ~ \ )~"3 t) 
2 ("10.7) 

_ 2- Co} Co 0 (:) p->:. 

(~4 01< .. ) 

. 
) 

-=i 

C~ 2" ~+-e ~--b 'tfv. \AF ~ ~/\.IM ~.H~, . 
1)tVt ~ ~ ~J-.. 4X,~(~.~~)hd-·o 
W<Ar 1- tAr ovl ~ ~- ~tU.t,u.-~ -b 1o"&'~0') 
W~W '2.1f2.oo~ ~ ~~~ ~~-~ .. 
Y\.aus-.. _~~~ .4 2'"IG,OD~ ~~ ~~. 
, ~·9D~'.J.ri~f¥.f:>::~;t~~i~,.~..,#-,;X f;'''.:J5.2.. 

_' t ~ .... _~ ....... '~ 

":" .. ~ 

C~.;iR~tZdw~~ "he5;~- '!p"~ tV/ii /2xB~x4s#;u 
RL-3220-a (Rev.4!64) 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE JlLJO~oO 
CODE SERI AL PAGE 

~oF0. 
DEPARTMENT LOCATION 

-:6 
( 

]).R.fL1f-'::I J;~ , 9 ,.,. 

Li - ~),e -;: ~ 92 0 (961). 

e EI O(Z~ X/f)') lfl.~ ,29 'x/DC 

( Jur4- $-0 ~et..) 
--------__ =)1&-. __ 11 ~lII:iI .. lI.. Q t .1 u!QIIB 

. ,~" 

f ,4hU ~ju.,.W tV-tJ ~/Uec44Mq.~?, 
( ~~ /...0. ~v.:f ~riU fk.;.../c. a6tr...:{ t< ~~ ~ 

.J~v4'~ , 
r"\ 11-'l-."1') .o!-~-., ___ . __ .~.~ _____ . __ .. ___ _ 

If V , ITaJ ~ 

(RJ< .r) !JPfJ/!ff,I/riIiT/:J/!Citc n/!/.;f)A/y jJAt"e51t!C/!Ee ~4->,o 
T-,42.i/./} ~r/!-~/A) t!3TtlE:;e.y .!?/iVi/vC.t:: 

141fKG 11· t!;t/E~1; ... ~r~f'm~· -:; -577!../11AJCUI€ t/.f:,\::,((i:~ .. \<:,ci\::.: 

n,,-e ~$1·1P~/6 ~ /f~(v..~A_~~~ 

(;fI 3 () Lf ?t>,t Itt- W tfJK" -h t:Vt /,p..J.-1(t~e ~ Iz, ihJ tlbthtJ<.::- 2LJ 0 

2bo+ 
\ 

Ic,~ ! 

I 
\ '"",,""'" 

S'nZe;i(J . [ .. ,../..:-~" f 1~91 -_., .. \---.. _- .. c.v . 
/~"o._, ~-J,-/! 

, , 
&'0' 
6<r.- ..,...; 

,) 



0·' "' .. '-

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTE flD00200 M4009X 
AUTHOR DEPARTMENT LOCATION 

? (j. YYi~ 

~lltl.('G· A ~.£t.:a e4,t;ta-~ 1FV1 ~ ltUdt't~ ~/'.> rI?~ 
.. ,. Ih)!Iz-; ~. A S' .:5ifi.~ w/.;~· . f/ ../ ..", 

1~/.:5 c>(e.~ Ir~ ~c4 ~ dn.-fA <- ·1't / <r. ~ :;::. 
~~ NP~e ~() 19{u/~h )/- ~ ~~ ;to ,P/),€cc x tfi£., 

.... -: ' 

{tt-~::/f~itvfad t/p~ r/u s:.fu~~ ,-~.tJ4t..~ {],.~~ !:J/-j Fd ::is XE -=-7s----:c;;~-. --"-~~--~.",..-.-,,.-.. ~~,-,.-.~,-.-,---~. ~---.. -~----

UJ:; ;t.4 [5~/ODV(.t3f} 1-11,1-rl{.IJGJ] -= /75'{)-r.2 eel () 

C ' tAd .. ::::. 4s50 ~h, ~ RetPL> //l/Te£AlAL. wP/!K IAJ 
.t... • 
• I· . 

. ; .. 

_. _ ,'~ .RL-3220-a (Rev.4/64) 

, . 

." : -; -: -. Me77Ji. (/;'~/6sJ . 
t· ... " 

't"'-.' ._ 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTEl:iJaJoO M4009X 
AUTHOR DEPARTMENT LOCATION 

c 

iV; -: 4550 i:h -; ~ -; i ph 

( (=(2~~2~.Iii6;~~]_ 

C
- " 
.. , 

• ,.;0;, _ 



( .. ~ ... ~:~ .. 
•• >.. 

(\ 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE 'L)Ci;20() 
AUTHOR OEPARTMENT LOCATION 

)?,L 

77£ -c: dt~ 4A!.AJ /lJ2.,.~tf ))1At/~ v'r/tU11i, at' 2 eo ll-<I-I' 

fj ... £ . / 2 x I 0 /.A~- ,1>--e~ -t-Z,t&ft ~ ~/..L w-eir: 
/?e ,cCit/lU-f,t /:," to del .:i l!f;Le14 ,e~ .' M-h /2.. x I oJ1.C 

?v-e/-;:; a.T ~ ~ (2b.dt-~ II~~ 
/lL.d /2 x·~ ?'.j="' x :Sf) 11 dO·l.v"h -ft..e.. ~ ~ 
Ii?:; -/l~ C/~/:&.t~ hA.4.~ i ~77ppe;J Wel$" . 

--~-~~~I;£~~~"~?~~~~-.~~~: 
./ ., . 2 ."2. 

:e~"t.I~. tZ¥!~ th-vf ~ A/) ._ ~7~ ~, . J 

aX iJ~,.;!/l.A -= G~"-D Is-I -(~Lf' u~tR M 2C;-7.~~~.=. 
I -;2 ()-p...e... 

77~:vns: !!.. dtl:,,~ If I fAp !Ie:;!} witt b ~; 7' 
(2 rh#tK I~ ~ 6"0 hrr~ / 

IT /J1IjJJ- ,M. )ttU!J:J7 it:> b~ IN... SIX /I" dL'ev. 
~~;v jJr;~-s ~ ~~ iI~~ :I;uJs hi i/~ ...... 
-h ~ ~ 1-,u;" , 

lIOII~zr :Mi'.a::;w,:IJI.IiIIt .... . r ••• " .... 

~ ~ . " . 
. . .............. - ." 



( 

C,· 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE S£ R I A L 

ENGINEERING NOTE M4009X 
AUTHOR LOCATION DATE , 
5J-/t/c,'<. /;.;:';'l"C' 

PROGRAM PROJECT JOB 

TITLE 

L''(/-<4h'S/:; r~j ~t;:::"Ll {oJ/!/'; £E/: £C¥t/d/7dl.f.r; ;vA.4- S k!. ... 4S-Z 7 

----r .. .. ~ . D. .:04-9 () 49 I ./0 () --I: . () 1-. ...; , " .. t 
D J.OD .(SO ,2.. 00 ,Id (J 

---1---_. 

'r-~{)1..P 4boo ~-q:- .~!;' Gl f~) 4-tCo 0 2. 2~S7) 

s/j J... 20 $'()O t 3670 tJ4/oo (:) ,. I -, 0 "'.; )/ C 

SA.. (7/S'O 
;.--'---t ./.. 

14· 2- t. '5" (;:.~~2, 7.S~ 2 ~3:!.i') . 1-":"""':"" .. 

K~ 
d" 14. 3 tJCj':/f;~ / ~.3 () a ~ " (J t 14..3 a o:;~ (I- /, v~ 17 

------+ 

"'.,' 

".; ,'~ ", . " " '::~'. ; .'.,.. 

p;/.s-a ,PSI 

/(.,.:::1.$0 

IV?:;!, / 
/I 

R, -:,~ /.J~, ( "1 ~,~::" .,., 

I'J ". - j 

C!L::. II 'f 
!( - / z) / Z, J

et' ~ .41 .... 

E
i _ ., p. X' / t:) G. , 
h..--<" ' 

-I::.. -::... 0 'f l' I 

.' ,...;: .. ~ ; . 
, , 

,I () cJ ./ot) 

.IS-O . J (J 0 
2. 2. 5" t) 2z'.s 0 
:I ., 

... /.,1 S'S'tJ 4,.3 4·0 6 
,. 0 &, ~tJ t..._ ',."'; ZS (j 7 s-
4- t ~ d 0 ft6tJt) 

., ~ ,. '0 

.~ '.:';' 

'/-:,-~' . 



c·.:····· 
, .:".-. 

(, 

-
(::: 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR 

I
DEPARTMENT 

14£ C IJC"f. I 

5'/;J" ~ .41!- ';(_~~t!:.~~'Y.P'J..L~,>5...!.LlZ-!: 
/, .j 2..x. I X 1 7.-J 2....s-

-- / ';;'Z..X/(;b.L)... 
.,,:::- • 'J " 

-t! .031 1·0)/ 1 031 
r-L-'l:--'-f-o-o---rl-./-s-O---~II -.-2-C-d~1 

,.". ". - ~. 

CODr SERIAL 

I/Zl626 d . M4009X 
LOCATION DATE 

-t:::.() 3/ 
r------X::. . 77fl/ IJ/f7..rx: cJ ] / 

== S- / J 

~ _ /, J-_ // 
X --:FT- 2.9, 

c~~ I 

. ," . ..,. 

':-::~' . ' .. 

'. 
" 

7 ~ ; 

' .... ~ .. ': ... ' .. 

.' 

". !~:.-~ 

.. ':"'~'. 



12'1::~ 
CODE SERIAL 

/IO'o,;? aO M4009X 
LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 

c 
. LOCATION DATE 

I
DEPARTMENT 

/',j, e~ 
AUTHOR 

Sf/vcY-- Yet: 

re. (j e () PS I t::..a~ 7 -----X "::-,77 f' (n.f7S-X,OJ 7 

::. ~? 7 ,"" ~.. . 

==/?/X/O.s- 6 Ct,_ ~.~ 
~ .. , ..... {I t;..,... 

c.: ~ ,37 
J 

j/ -'....U-.,.-

--- ( _. "7'. r. :;tf / 
'/- / 6~' IINI 

" ,-." " "?', ~,.... .,.~ .... : '~" ': ,.; '.: - . - . ~ 
', .. ",' ro,':, ,.t. 

., .... { .~. , 



LAWRENCE RADIATION LABORATORY - UNIVERS1TY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTE Vf.v-~dd M4009X 

c 
AUTHOR 

5r1t/C~/uE-£ I
DEPARTMENT 

10, C 
LOCATION 

90 
DATE 

.3 1-60 ;:?s I . , 
-I: ::- . () ~ 0-------)( ~ ,77 fY /3,8 7J~X; ol,..r 

:::. ,74-
Cil., I. .s-
--~-.-.-y. .7'1 

(,r- (: t, 
.J .J/-tJ!..::. .4/ 2. Y 2.. J/ X / tJ x. cJ 6..5"" LJ Y / 3. f)F 

... ! j 2-)( I, i:-;; / 2-, / 2:;:::-'v,--
2-.0 3 

- 2, / '2- Y / (yS-2::. Cr: / 0 
Ci.. - /1 6 

C.p -·7 

C. -f~ I ,0 G ~:4_ ! ,()~S- I .U&..J 083 08 -7 .083 • . ' -.) 

6 i ,/c '" I ,ICO I 2/; 0 .1 0 0 ,IS-O :;. cJ 0 c." 
! ' v- I 

<' 1.-/.1 i -:l.;t.1.. 
l 

11_271 0 '''~A ~..... 1 -';', t..... . ...- .,.1-, r - :.c" 0 1 ..J 'ji t- o ;; 7/ () ~710 .."i ; • i. ..;,t I .., I 'h~-:-- "--~ ...!JIII ... 

<:: f\!-=:;-::-:-;:--r" r' '" /'" 
1 , 

L2-? 40 ! 22.100 33/.5'1) 442.00 i 1-' , t . )',- i.,.<· ,L_.(., '."" ,..) -cf ,j ,;,I 
I .... " 

. ...., 
~N"I·~·"'-.J P f , 

S d. I /J;~ 71' 0 I 2-~ 0 C{O 1 .. ,-
~'1 0 ;S liS 2~0tf6 24,. / hS' r ~fe .....; 

~.j _ / ~'4'-S--O -, I~ 4·.s-0 
! 

1.9..; 4..s-0 ., 33000% 33()oO i .)3 (joc) 
~ 
! 

A • RL-3220-a (Rev.4/64) 



ff.-. 
~,;'..~ .. 

( 

t. 

~AWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
AUTHOR DEPARTMENT 

sl/tlc):: /E£ /'/ft £, 

c3 2 1
) .tt/~fL£ CI:I/J/1L?£12-

/3)(;7AIVSltJAJ gCLLd//~ 

COOE SERIAL 

LOCATION 
~ ,(:? 

I;V T c,e. /1/ -"f L p;e .t: JS t/~ E:::: /SC ,.P S / 
! 

/ 
~I 

. ! 

i .' . 

r-k~ 
/ 

, ,; 
/ 

o , 
o 

. :;. 
~," . ",,~' '. " .. 

"":':',.',':' ',". ," 

PAGE J 

lo,~ 

,/2 

.. '. , .. ,~ . ' 

: :, ... " . 

n. " , • ~ ~: ... ~ 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CAUFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE HD0200 M4009X a20F 47 
AUTHOR ~ iDEPARTMENT 

K ~.A- Mechanical 

LOCATION 

BErkelev 
DATE. / 
~ '.--

PROGRAM - PROJECT - JO~ I 

TITLE I 

• .j'" "></',." ~"',;' ." ~ ,,' .' .............. • ~~.. .... ~"- ... ~~,'...;. 



CODE SERIAL L PAGE 

MunnO')( 1330F 47 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE HD0200 
AUTHOR 

R. /30/1//1 ~ I
DEPARTMENT 

~ ... 

/V/t-
LOCATION 

rt@C!f= i_~1~?"~J.~;;/Md~~~·, 
l~'i7eCfl::7J &1t(;W5 are~/.si (J1,7~.?)[7Df:zr(.J7'7'50iJ -:::: 25'5'oiu ..... 

+ . . ---~ 

1}.fc SS (/£(;0 h/?ce ~ I , ., 2.;; 5 ~ (/9~) .:= j~ .(.6016)00 /6$, 
. ". ""' ~.;.~~c;. ~~)~~m~J:~#t.:~ff~~t~t,f.~r~~\;~;.,tl~~r$~+~""~~~~~~j.~~~-~---.... ~,_~ .. ~~ .. ,~~~~~.~ __ 'w ... " .. M 1· .. ~O .. c: ____ .~~.-J~ .. t'~A __ ""'_" .. N'><"\_--.:"'~·-.~~-...-~~· __ ~~ 

~~.::-u...QW ~;:>.e//'.)~., ?,#IN~rqI1)T /-(7:: o~o4.r ") 
.-' ~ ,."~~~~Ji.C~~~~~ 

/ F ;oez...LOW.s {.,t)67<..E (! / I~ cvt-19 ~ / 
-PPc:eMM-~veij~-IAi~~·#/t;;··~SR" 45"2.. 7 vP~,z I'a--p ~6) .' ~ 

_~~/A~ ~~t:.~~.~ ~~~~~' K:.=;.::~(}. 4131 .&r4~: 
- . _ . .-rI.,- '. ,~" ··I·~""·>;;':"" ,.c .4,' .••. i,f " , •. ' 1. 3 C. '...' .. 

/< J,;.'':;:~-' " . . . "r.' . 
,I, • 

. - , 
" ' 



(, 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE 

ENGINEERING NOTE HD0200 
AUTHOR DEPARTMENT LOCATION 

~ ,-_ ;-"1"1 ~ /Pic " 

L-
/'---- -
k 

SERIAL 

M4009X 
DATE 

i:J1<"C 
,~~ -, '-:"/ 

f---_(_~_r~~,~_c~=:t~~L::::::::~~_~~~~<2~,~1~~_~~,,~_ , 
,E5r .d1.tl~..£ - /1(;1111,) t? ?~il.75, ~ , . 

Sr. 2 N :571!::;:/E2.. -- P~-HI''''G C~(31t'4.t.t/M~ pUlre) 
FZ?I! /,),ec-:5s vf(!/!:' 44tJ s: @2D'O!)~/ 
/11'1' 'I<ft'/( ~'\ >;, 2 VI- PJ K R Pr "::: 2-D It? 

W. 'Sled (3 ").A4 122.TT/p2. ~'(:3-CJ tt) :::.: .. ~ 
tyf~~, (3'~) ~ ..y:>~ tt~ ~Go ~ 

., . . .,- .; .. --. ~"I'" '.-,J.. 
- " ~;'{ 

r ......... ~~,J_;.~,"\ ~~ . ''!'~:'i( 
~",.: .... _,t4-.,,: ,,,;.~. ·~.J\:·t·l-:" ~.' ," >.J~ .•••• :.' •.. "-.. .' : .",.:.: ...... ~ ','.. ~'., " •• ~~ ,; ... " •.•• _~~.:,Ii~~.t ... ,'~. ,';.1':::: 
~ _________________ ,_,._ .• _,_,;_v ____________________________ ~ ____ ~~~~_~, -:::~ 



150 (1-\-. ~~~ J ~ 

HD0200 
M4009X 

F0 M ~ '1 ~~~.s 
~ C~ta.i:·~·~, ~-~S("! ) 

f" ~. F; ±. ~ 
-----.....---.-..."'-~.....,.....-. ----..... ,~- ... -~ 

~ 
~ -I ' -a 

~ , 1 rO'r(\ ~ ~ v VVl.ti ~<;+t0-~-:: 
~ ~ }11e;~ £Vl ~~·s 

{. \2_. 

.~' '. " 

:~ • -.,,""::J :" .\-:C •••• \."' ," ,-', '". ,,-0. .; .. .:;, .. . ·::i:;': :.!\c .• .:, ... ~~ ~';::. ' ......... ,",-" •• ""., ...• ,. ;.. .. .'.~/~~. .. '.' .-.~f.;'_""'" ", . 

"'i ·~.t: .--:' .. :.,. . ~J., ';:::7)';'-:,;,;,/. ~>: (' 
'.' .~. ,-" ...... ;'~~--:"'.~'.' ... ~ ~·~rr~t. .. ~:-~, . .,~, ~-'~'.~-:' 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE HD0200 M4009X boF 47 
DEPARTMENT LOCATION DATE 

/v1€ 73 -f 1d /f~7 



(-' 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE HD0200 . M4009X 47 
OF 

AUTHOR DEPARTMENT 

K. 4~ 

4~1lA~ tlM~f\~, wi ~l.E· ~'~ 
)lJ-~'w' v) ~ , 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

HD0200 M4009X 47 ENGINEERING NOTE OF 
DEPARTMENT LOCATION 

/JI~ 
( 

c 

" RL-3220;-a (Rn.4/64) 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE HD0200 M4009X 47 
OF 

DEPARTMENT LOCATION DATE 

.4-1A T tf1~ -'1 ~~~ ~/ 
( .... -:" .. '.<, 

: ,I 

(. . 
~ . 

. '", ~: 
< , 

:,.' ~. ~ , 

.. 

-. 



( 

-

C 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE 

NGINEERING NOTE HD0200 
DEPARTMENT LOCATION 

(Ill 

• \- . ! 

PAGE 

.A 41 
,""OF 

- ... ' .... : ..... ~ .. ~ "'". .'; .... 
~ ~ . .. ... ~ •• "'~ ..... _..,.~~ ........ ~~,..-..o-_~... ~ .or 

•• -' . 1"" 
. " 

'.- I .. ',. ,- ...... : "' .. ..: .. ~ .. 



SUBJECT 

C .. :: .. ~ .. 

.. , ,./ ," .. ," ,.., ) 
t-\.t , 

C.' 

. ' ;.!>-:. 
I 

LAWRENCE RADIATION LABORATORY· UNIVERSITY OF CALIFORNIA FILE NO. PAGE 

ENGINEERING NOTE HD0200 /47 

DATE 

·~ ..• 



( 

( 

LAWRENCE RADIATION LABORATORY .. UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE HD0200 M4009X ·1.0F 47 

AUTHO . I;Jl. AA.",,'. DEP ARTMENT r.,.,,,,, .,.,., ~ Me chanical 
LOCAT I ON DA TE I 
Be r ke Ie y -- 2-c::> ""U14, (;, 7 

PROGRAM - PRO~CT - JOB 

TITLE 

w ;( JI ~~(x11 
... . ·V-'···'·-·~------"" ,. . .' 
~~- :-. . ~.l/~~~", 

... ~ 

h ~ .. t. J .. L 
{fu.u~ ~~~~' ,v-

.LJ ~ ~/5 o"tu~-s Itbtn;f-

\ 
\ 

\\ .. \'. ._ .. , .. ,el~.~l~ 
".. . .. ~,..,.....~~-, . ..,.,.,.,..,...~,- 4- )I """ Art \ 

"'--... , ---)C~~~.~ "-l - v, I;:. 0 

~:~~/ 

. . r 

/!.U$:~~..t~~_'_~:~:':' ___ ~~_>N"="OW"'P~~~~~~""_'~"~'~~ . .,~~ 
/lPTEl< 11..- ~j) cJ~ () CYC-LE:5 UJ62 . .o C·K~-V J ( tn-

I .' 

.~ ~~ wcR...d) ,,' 711"£6' .. f-~ 
.. . . ~_ CR/ICLIAI Si: t"tiGrl 

a,....JJ r 5"~j)t) () /1tIJ'u evan:,!' d A~"7:" ~~... t .. 
~ ~A-:-"4f~ nr--' . 
~ fo ~h-_~~ .. t!:..~_ 7 ~~. e4::;20o 
.---__ ... ..c ______ ._.---~"""'''_''"~'<~= .... e---~ .. ~''''''' '"'" " .. ' ="""''t>''-__ ,,,,,,,,,,,-,,,,,, 

8 ~gJP~J ~-t.A4~':;:~.f. ~ 7-z::.~~-;-"'~ 
:1) r£J/(ce ~ ..&~~ ~ •• ..s-~ ~ 4c. &~? ~ ~ 
d~~k )U~~~~1,d;4Rd;\ 

tI1t~~~ ~ ~ft::::st:JZr :::::. 
td~ ~~-~ ~ .. ~~·/~T 0; .. t.P'Y'1~l;.: '. 

: • ~ .: ~~"'. • I 



LAWRENCE RADIATION LABORATORY:. UNIVERSITY OF CAUFORNIA CODE SERIAL ... 

ENGINEERING NOTE HD0200 

DEPARTMENT LOCATION 

Berkeley 

c 
TITLE 

L 

" .\ I.~:' ~ . r~ . 

Sif-/rlr -5 at! oN , 
""" ,'N"Ii .... 

lev.) jfJ~~i ~sf~ 
tiW Foree ib fllnl'(4 

13~ ~CW\S'ldn ;f I' 
~ ~1 -tJud ttU .('Z)() 

~.;tw.: "c~ cut-: 
7::Jt:: ;; ~V;;;/~ ............... . 
clL/ctd~1etl, ~ .. __ .. --. -_ ...... ", . 

• •• ~., t .• ." .~ • • 

: .. : ~ ... : ':"'" .. :'"~ ~. ~ ~.'-·.~··~~:·.:~;w: .. ~. <·· •.• _J.:~i~~,~r ~:, ',;~~.,~_,,:,:- . __ ~~ 

.; ... ', .:, . i , . 
~ I.·' :.. _ ',.). '\' 1- ~ ..... • 

." , . ., 

' ... :,,::. . 'RL- 3220.: . ' . ...: ~".:; - ''''~~'. .z.- ... :,:~ ,4;-.. ,,'.'_>c ."~ ; -',." -"(." 



c ,,"" " 

LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CAUFORNIA 

ENGINEERING NOTE 
DEPARTMENT 

Mechanical 

TITLE 

eOOE SERIAL PAGE 

HD0200 
LOCATION 

Be rkele-



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

HD0200 M4009X 47 
OF ENGINEERING NOTE 

LOCATION DATE 

1:; ,~~G~ 

ty"f;ub6/(' t/'.)147~~ - 6e,tt,--wf. _l\?~&'1 ~Y J?vA/\l _--=-_______ . _~_~""""J>~~ ;; .. - "oec 2 , .. " ... 

J!;t2!ft Jv.1 t1.l/:t1 tn'q. de / t~'7 "ut. d IJ.., S'-nff-/vl ~ ~ 2.. ".~ II 
J1i,:.s Ito - jeu'~ h : - ~-% eXjJdn~~ .... - pay ...... ~k:.., 
/:t t ,/" 1..../ ~ I~ -'2 II ~) / 7'2. /I 6--;;;1~"1"1).~ «-e1'T'1t /5'. h:;1 _. I f() '::. ~ __ ::. 

Ih W~ 1/-c.'11 / /tIl!. 141 YW &1 :z ~ u 88 C ~ Ule.,f dl ~ 7 5 ~ , PI to it 
. ! l!.1</jlt-nS ; tFl"r 4/ i) ., .. 

. J'f) " (P, g Jr!113) -:::- ~i 13 'i: ,. I J rtZtd; J -f/G t 

a{~.~ 82"13. c. Is f!tJ.o.red ~t· 6tl/llJh.t. - 2()"pidf @) r0l'-
;2 fll we d4 f!? br) '#11'~1~ - -:{j7% widu) r c' ,,' ~ tI,~ ~t.4,.1v 

Ij Ct-/l'HA'Y. ~ 3 ~ % 1 J-e~ r~ -h/ ~ • . 
.Ie l/lVe eh- .lUivi-;.,je.. rut II"k_, 7'e1 s.1w-~1tff~ 
be- ~ di,/t)v:'- nt's N;(S 41tr1lJl~ ~ ~ 
R~.- 1)£--1;.- 11' '7* - J-l"hr4 Ni-;? _ ~~.!_ 

The /)re.JC~;( iBttl-tol /;Jl~t~:c IU, b"15.c, ~ LRI.. 
M~tI 1 AI¥<; (. x 3 "(/,D, ~.s, -t1<hc-71p-' 3N,: .. ~ 

~ .. rh..rL.. 1 3 1/LL' ~tI ~~riKI~-:9t?IHI 
&J(;/-:;>~ ;f/~tR tPYl$I-f~.d Ih K'4.~ *-£ ~. -tfP..f l7; 
-...~.:«.~.~ 

3~c~fif. V)-t, tJrL- 4t~r?~YlU /-f1.e$~ t!~<u-c-~ ~ ~tv11.. 
#Yt .(t.Cf.ti70-vjI ~'!WJ 7u ~ "1.dy f¥<c-InA f//)::1.;5? 
In-- ()~(I Jl;a-kJ 4-~J ~r-:: 2-o-lf!; ~n.." ~,J,7J;ts). 

I .......... ~--III~~ 

The.sl I1pj 6i1 .. -4It~ "1. S~#'1'J/e Z DI-MI:i.7I/SIOM!l..":."--1:..1I.'f£'/;~~~~,-1· _ 
!!t!!.fL1!!:~lJJ:l:!~- )U1?£~l£d r"Vh't/,~ , . ~/~e. c.v14,rtd/nw~:J;i;.:~:~~~ . 
hA ~l:IAle~,. 2 f)11t4. ~NIII",Y$'I.f {hDr.~f!!'I-1.~):,:.'.s''-i:,.o6A''lr M(}sfJ1~/'l ar~ 

fO McE.1X.~K.. I3dGNIL Alt ~ItY~!f~ .ttl It#tb'&vr t~lf$ . v.:~ .. 1 ~~: ?$.~~~~, 1,1"t_~i)VN_(),,&~D>~, ... ~ I' .f;, ': 
... ,. '~/C~(!~'-~~,~hIt, sru.s, /J .I., /~2'5 ~/~ Jr", ~~I.fJ./".""., : . 
.... ". .t(~'1.~ 'MAr~~ .I~ ·f«r&IfI(j('€ .~z.7Jf!..$ Hlez.DMt:V7,·':" ~ . , 

• _ • ., ~ r P " .~ t. 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTE HD0200 M4009X 
AUTHOR DEPARTMENT LOCATION DATE 

/2.13 Y/?"Al ~ , '1e 

r Am · i),j6=;r-,e;;Jl" 82" 8;.1t:J8LI: G~dI'1dL-:7t. -
fa s=;=;" 'z· .- . . ; .... ---.~-.,. .. --~~ .... ~.~ ,- -.~.~ 

PAGE 

/ 47 
iO OF 

tPp/z. Ct;NolneIJ~ . Pee. 1'1. Itt<':? -- p'~ - 7~/sl; - 85f?~~ 
~, 11 /l.tt' ,. 5tJ A'S I, 

4-=: #(/3· S II : 

it r.: 1# ~ S () II 

rv It "'1. r eNS IT II/Ii ,.. . S -::. ~ / t;; () ., 

~ II 

2 DIM I Aottt-'fS IS 
~tM'1AL.(.. 

~I l j 

PI(OUS c; 
l;e.ltcw~ 

.0";7" 

, ... ~- ...... . . 
,1,-.'-

.. -~ 
~ \\ 

L R l. " 
'5QJlowS - •041 

\\\ staJ,\t6, . 

~ ......... ~----+-.--. --ll------f-..--r-- .... . ~ .,.,.IP"'d.'" -,.,.".,. _~~"~~Pk'" .''"~~' 

A/j~,?-" • o3S" .. 0'+0" t OtIS",; :, '. O~ 0 It ~~ :. ~." , 

•.• i, TH~c K".H::),SI,·t~,,,"'~· .' "'_~'(h' ~'. . ; .. ',,.;. j •• :~"'.,.c,:.~~~ ._ 
, .', t,.. . 

., .. , " . . , . ; 

",. 



LAWRENCE RADIATION LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL 

ENGINEERING NOTE HD0200 M4009X 
AUTHOR DEPARTMENT LOCATION DATE 

~---, __ lIIi_Cil'l'atl;~~~~.~ "'FiJ{l. 

\ '-t -: ,0 4 ~ ~' I M"" So 
-



./". 

:0. 

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. 



~6~_~-~ ~'iJ 

TECHNICAL INFORMATION DEPARTMENT 

LAWRENCE BERKELEY ·LABORATORY 

. UNIVERSITY OF CALIFORNIA 
.. 

BERKELEY, CALIFORNIA 94720 

. ·l!·, 
",~. ;.. ..:.z1R.· 

D 




