
1 
! 

I 
. 
l 

..: .. 

I 

Green ~lalley, AZ 

PLAINTIFF'S 
EXHIBIT 
3315 

~\ 
\ 

~Lil.! 
l ·I 

i 

11 •ui 
I I 
'--' 



s::-:;.:::ET!:!!S S:J??(~?.T::\~ A 1'"'£~~ L!X~ C>? 3CLT ;~s:Io~ P-!?U:S 
-r .ri.l:;D 5~0TJ:.:;,;s ~ 

I 
I , !ntroduct.:'..on. 
1 '1 Ti..,~ c -r>Oi::'"'"',.,. ~""Vj ew"" "'...,e ""evo"'a"'i"' a"'" ""'" ec~ r«?.bi e I ..... - ..... ~... ·- ... _,,_, .... ""' - lo.; ...,_,. ... "'. ~-·- """'- -""""' -- ..,. 

f'eatu~e<:: o~ the ¥700 "~f'1• w1·~ euq-ec•~ ..... ~c ~~cu---~~ a~ 
l~;iro~et .r.?uc t. eievatl~g it t; .. a -~i~~;;-;~;li ~Y ~ l;~;i "o:·· 
4us~o~e!" acce;~a~ce. The ~evelop~ent will ~ot te ~oo ex~ensive 
qr ;;.::~ c:::su.n:i:la a~d would ':)r"O\Ti:.e a ~a.se ri,f'le all:nt1r~:n.s 
tlme td ~c~~:-o~~te ~~s ~ore i~~ovative ideas. 

;,. -:>4-.,.,,..,,....,., ... .r;,., .. "'"s. ... 1:1n for a ne-w bolt ac:ti:m s.~ot:;-_. ·..ln .. 1-r•• ·--...i. ............... .... ... 
fo:lowe r1e rifle ~ro~~am. 

' - -
! 

for t~e i~oroved ri!le. 
The 

""~·i;i 

!"'..:.::":.u!"'e u:n!e;- '-::is'.:l ?~ES\..:.~ !.s ex~:"emely !.i::?o:r:e.nt. f1=Jl 
T~~ t700 ex:rac~o~ hae u~~e~F~~~ 2 seriee o: ~ee:;~ I 

che:r:~:=E ~:1 ~e.:--=.::tee !""e..!..~e.~1...:.~t.y a::.:. :.~e .ls:est :£ :-e:~e e~ 

l 
v~~~rtu~~~ely a b~d 

I 

' I 

I 
;_! ~-,..; ..... _ ...... ;:. ' 4'> ,,.. " .tl"t. ~ "".: ... 

- -- .... - ............ ...#. ..... 

d/Jdb 
A.L &:!9878 



>'. 
) 

•t> 
:• 

1: 
"' 1~ 

:1 
tl:) 

:.J' 
m 
\\l 
,~ 

• .. ! 

' () 

I" 
1~ 

I • 
u· 
<ll 

'1 
<'ll 
(j. 

\~} 

i I 
ft 
r: :1 
I~ ,. 
I • 
0 
:.1 

•1 . ~. 
l .~ 

m 

'" '~ 
•' c 
lH 

'. I• 
0 
: { 

f: 
~ t1c. , .. 
&_~m 

~'? 
I.CJ ~ 
~ 

O'l; 

\t) 
f • 

t.1 
<!'> 
!l. 

\tt 

tr' 
11' 
I'· 

':S 

.. ,, ,. 
,\" 
·lTI 

cf 
f\> 

'1 

rlt 
I" 

rD '""' 
(j In 
1· 
,,. n 
(IJ I) 

' " ~ ~ 
'... .l'il 
lJ , ... 
:1 P• 

Ill 
• ., · 1 
o m 
'1 p, 

i-. :( 
\\\ tll 
n IT' 
ir;~ !"'."" 

\} r-j 
~ ') ( .. :-: 
• :I ll 
(!) f\l 
() !.l 
() J~ 

I.~ 

!-' !IJ 
f, 

m •j 
t ~ ~n 
'( l ii 
IJ j • 

0 ,+ 
'1 : f' 
< +- rr; 

qi rn 
lrl : 1 
u n, 
/{; 
t} ;:r 
, ... ll' 

r-·µ,--~ ., ...... ~. 
~ , ~ i 

~ .,-: { ) 

~: 

L. ___ ,-~ 

tf o· 
).1 !t1 
l\l 
() Ill 
::r1· :1 
rn :f ... -J 
r+ Ill J 

::l (I) 

n '.l 
ro 1n 

•.! p, .. 
:.r 111 
•(• 1·r •1 · .. ; rn 
0 

'1 
Cl 
m 

"' 
If> 
w 
!) ,, 
'. 
I) 
:j 
1n ... 
Ill 
'l 
ro 
!\l 

u 
''> ... 
;f 
(() 

n' 
'1 
w 
f) 

~( 

m 

n 
~ ,. 
l\l 
:J 

• YJ 
<ll 

"' ,. 
:1 
,. 
;J" 
t'I> 

<1' 
111 
M 
j ~ 

0 

1.:i. 
ro 
ti! ,.h 
n 
!.1 

rn 
1: 
() 

.. 1 

( t 111 

"' {l'l 
j l. f ~ 

f' -- :.r 
w !II 

(/I 

!ti 
-t,"!: 

!ti 
'1 
II' 
\ .. > 

!I> 
'1 
m 
pie 
m 

'I'. 
:.f 
(() 

:i 
11'1 
0 
0 
r: 
'1 
1<1 
0 ..... , 
n 
Ill 
~ :i 

0 0 
t!> <f c 
;1 1fj '__J 
~p)· 

Gn 
. ' 
~ 

··~~ 

I.I 
tu 
t• 

n 
lll : ,~ 
0 
(.) 

« 
(() 

•1 

p. 
u 

" •• 
:;t 
10 ,. 
m 
p, 

n· 
•...-: 
,,. 
~1 
II} 

n 
~ ,~ 

r: 
<t 
n 

.f 
(.) 
( 
(() 

<:! 
(!) 

'1 

1-~ 

m 

:1 
0 

•• 
1~ 

~ J 

ft 
P' 
Ill 

i-• 
(!> 

~\! 

IH 
i.: 
ro 
0 
I~ 

() 

0 
j.J 
'V 
m 
c• ... 
1 • 
f·" 

0 
:i 
,., 

:H 
<)) 

H 
I~ 

:.:J 
01 
t' 
!) 

:-i 

I\> 
'j 
rt; 

c• 
0 

IT 
m 

0 

':i 
ll) 
fl· 
I • 

'+ 
11) 

fh 

"~ 0 
''S 

"' '1· ,_,, 
ff! 

'i , .. .. ., 
1"" 
Ill 

"' 

!."""'""i! 
u 
p, 
(I) 

'j 
~1 

CJ' 
f'l 
'1 
'1 
ro 
j I 

H 
111 
:.1 , .. 
•·· . .., 
!l> 
n 
ti 
f: 
'$ .. ~ 
Jj 
m 

:.I' 
\ll 
·:: m 

'U 
'1 
Ll ... 
~ 
~- f 

!l> 
() 
() 

1: 
'1 .t 
0 

~ ... -: 

f1l 

~~ 
'tj 
m 
•1 , ... 
0 
'1 

("" 

0 

111 
I-' 
... ~i 

0 

a. 
<)) 

'j 
Ill 

'~ 
u 
'1 

u' 
l\l 
:..1 
() 

;,.f 

' ·1 
'1' 
w ,. 

[====----------
1 ~~.J 

~:f 
i~ 
~ 'j 
d , .... 
tj 
m 

1--1 
:1 

-·-- ----c-- _/ 
'd 0 .-~ :(, r+ ~ • t-..i ro '·'> t·• ~I 11> ~ 
'1 > "> ID fl> ;T' :J <' t '> 0 r-!:.L..__.llL-----·-.0 , jll 
!-~ trl U> I·· 0 111 •·" •j i'l 0 J rn 

o :.J' rn ri' rn f1 n o ~1 ·u '11 

Cl '1 0 H> I • !l.I ~ r+ f', p.1 I)) 
I-' "'1 (I) ., r• {1) :J n 1 u ., !J 1}1 

:j r• rl· 11> 'l t.• [--,-.,,.---- · err -

f->. ro . ;_r ro rn 1" ~.... i;:'. .l 111. v '.' 1-J 

tn ro , ... ..1 o •1 p r• •u :J t1 ~· o 1.... 
< m !j ro c !IJ ~ ··~ •:1 --- " - ::r 10 ro 
!'ti ~j o' 01 fl'.> in 0 -' _ ·• Q ti IH p, 
·1 ro rn t ,_. ;.f m 111 ::1 •n1 111 1,. 

l'l. '1 '11 ro I-' 1....,-·~ r ·· ....... ~ .""· !j ~U tn. <'* I,. V' C >i: i'.l. '-<! '• I t1 . :i;' ;:'! :.r 
rt I···· l{I ~.. I 111 . 1-I 1~ Ul lb 

<ll •1 ,.- lfl 1-' < ~ U O m 
r+ P.. !li , r .-; ,_,_ 1 : e ' ·u •·j < ·1.t 

11! :f n Ill •(j •r r• 1• '1 fl> •·j P• tll •1 
I k I'll •.• r+ ,.. 'r.1 ~ t• ~ J m r _l I {') u :.:i 'j , .. 
1·-' ;J 0 O µ ·- t-' Ir- ;1' <l Ill ll> :J 
: J' \1' •j ,t '1 o m m :J" 1 , ,.... 1u !...1 I·' o 
() 0 t>- iJ' --~----W <l 0 In t;I l1 0 '"'-l I-'· 

,. c n >l' [_p. P. ro P~-::J r• ro i::: ro m 11> ·o 
·-:; m r: m ---m~11 ~~- ··-·- o •:1 tn rn ?J .o 1-·· 
'.1 r!· •j in ";> "'.. r~ I m X ''l rt p, r'. m 
llJ ,.. Ill I·., ;... <)" Ir··, :f o· r> fl• r I C.. t°t) (l) 

m o 11 1n ,.....-'ti ... --""~-.... · <b ro !--"" •1 ;1 .-+ <: rn 
'i '-": '!j ~1,, EV '· '-.., 1i1 .... W {) tl> ,-t 
1-k 111 '1 //, ~:;· t·t "'.,,,(} "-.. P· p· !.J n '1 1··' I'-
''> : j 0 0 [ // .... ~1· r.-...J fl) ... '. (II (+ 0 u 
I-' p, 111 -<: / !-' m r+ · m ro ~' o 111 P' 't! :'.1 
m ,....] m H 1n t P· p ':S r: m H <tJ 
"'/..--;+ r+ ,,..-- --p, ,~ r" u' a ''1 1-.~ o !-' m P· 

{'t 
0 

r+ 
• .:r 
ll) 

'(j 
D 
I-" 

) •u . , •., it> •o m I-"' 1il m u 
Ei tt ' ,+ .. ~ m ·rJ •·-' o •:1 I ::S Ill •·;, ~' •' 

. ,1rr- i, r '\ ......- Ill c ro :.1 e :( ,., •1 :-s 
'l1 / ·.1 m. ( ) i--k o •1 r P• ()1 •" I\• ...... 1 b ... 
' ( I JI I a tr) ~ 'j • 1(1 ;:J :,j 

tn m r: t ') . ,..,..·ro c •1 •1 ....., ; .... m 
o .-• c+ o . ~--- <.) [. )Y m o •1 t• ~ •u ! £• I o ~"' x 111 
; Y , r Ill ~ _,.. ·- , n -1 ro .._.. n> f 1...1' !-' .-• 

<" 
if 
i:n I,. 0 ~· p, 0 I,. fl> P· 0 0 P' i <Tl l Pl Ill '1 

~
----P· !5 . ..u. m tn p, ro !::I C) t11 ·• ' ,..~ fl' 

tn <0 n' r• r> m 01 c ; rt i 1n n 
: ... ......,..~ I!> ro fl• rn o i-• <·•· ! o l1 ,.~ !.'.: , • 

l;l 111 • '> : f P• P• • ~'> t11 tr I t.J o:..,; o o 

( .. 
p.i 
p 
tr.· 

'. 
~ 

,.~ ,. or• m ro ~.~ tt It·+ ·'0 o '1 
;J JJ' • .o d ·-· .... p (ll (I) 

(

,..._..!-:S m , t• i ~ ; s- I-' tn ;.;· ro t·- '. m " En :>~ 
c• • trl Ill Ill (• m O •,.f 10 (" 
J ~' t·t n {J> c~ c• ,-1 "j (1' I" · '1 fll • 'J tn m f'. '0 ro ;.f <0 to r: p, . 0 t1 ~ 

'.'..I. I f.1 111 !lJ r+ ct> ::I p' ' l . C P.> •- •· '> 
'l l (!> ; \11 { • ft I ., ;f 111 '1 •. ., ,.; P• ~-· v 

. 0 fr I <1 U l·h 0 f> {l'I (+ 0 I>' i).i • !-' (.l i::,: 

11 
tll 
n 
~J· 

t>· 
!:j 
m 

m 
~; 
:J 

.. ., 
(~ .... 
~; 
•·j 
rt> 

0 
~ 
m 
r+ 

!l'i I . I 0 ~j I" '1 m r• ;.!' c () {t'i ('!l tj 
I~ t .. P• ;·T' I ' 'j p. rn n' (fl P• 
<' 111 tn ro 1: !-"' 
I • ( t I a ~J· :_j ~tl (! ( > Ill 
u u ~.f o 01 U • ~ :1 
!:! !' U '• P• 

:J' ~ 

\ 
o' 

~ ... ~ 

0 
8 
ro 
'1 

VI 



f\ 

;D \ 
I .. \ 

I \ \ 
\ '1 L

~·I 

I \ \ 
·,_J 

a;;rave~e~ ~y !m~ro?er ted~!~; in t~e Etock, 
--::-i 

.. .,.,~ r-e_.,,..,..,_ "'''"'""'o-.. """.,.., ... ,,,_t<::. 
"'[') - ___ ,,~ • l,.O ~!-' • > '- '-'•' '--'- M 

l : A..,- <::.-,...\ .r--. •.,..,- 0"' '"""'!)..'!~...,~ : j .n.... • .) ~ ... .:.. ........ _~_.':; ...... ~ ... l..4 •• 1t;-
I . 

-bJ.,,...,,,,.. .......... ..,-,._1,,,-" On""· m"'~e 
~, T~·-vJ ~-~- -~-· ~ ~-

o~isrea:~r rigidity&! use~ 

c~ the bracket can ca~se 

A r::·u~ e.\;,,r..race on :.he bot~o;r, ~~ t!1e rece!. V6r as ?=--ese~te:. 
I : 

:y t':J.e !·~7cp ['-:.as e.l.ways ~een q'Je~~ioned cy ma..>;.y ;u!'l.sZ::ths, 

C.es :L;r;ers 1 · a::t !!:e:t.lc::1 shoot.e:r-s as a possible ar-ea of n::in

s:e..t:::.~ -:y .Jl"':::.~ -:..~e to?"qu!.n£ -,:t t".'J.e receiver c~:-!ng !'j,r~!1£. 

: a.,!""~e l·- d.arr: :>e~ .. : r:;: de·Y.i c es ... -- -

+-. .,,.,r;:- ..... -c.,... - ~.. ... ......... ""' ........ 



:all 

.c- - ~ - ,; 'l ..... . :::::···- ·- .......... n 
I 

j : w:: e c -:. ~ .) .. e ,. ' ----
' 

' ! 

u 



p 

,·,.· 
' -·I 

" 
·~ 

'j 
tfl 
•n 
!l 
f) 
:1 
f~ 

i" 
!1° .. 
I·' 
I• ,. 
'·f 

, .. 
:1 

0 
11• 
:n 

'" 
() 

·~ 
fU 
0 
I) 

' ' n. 
m 
:1 ,. 
t~1 
I, 

~]), 

f" 
rn· 
• > 
:J: 
i1) 

. ~1 
Ill 

,,...._ I•· 
~~~ ,~,~ 

~. l.J~ 

~ 

f>! 
p. 
, . 
1: 
"' ,, 
ll 
it> 
!:S ,. 
p) 
: 1 
(!, 

1n 

£: 
1n 
'1 
!1 
I• 
: i 

I 'l 

{<J 

" \\) 

't 
•1) 

!I 

"' ~ 1 '. 

I• 

f(I 

• j 

"' f. 

!" 
I • 
:J 
1!1 

,1. 
tf 

'.o;.: 

1n 

!.1 
~ ... ~ 
j' 

D 
!j 

d 
I • 
!1 

(', 

l\l 
:1 
' -Ill 
'1 

n 
() 

~ 1 ,. 
Ill 
t> ,. 
I" 
'1 
<ll 
rn 

'., 
0 
'~ ,. 

Ii~· 
' m 

() 

'j ,r, 
s: 
m 

•'I 
•)' 
(i, 

fl 
[!> 

l\l 

~' I" 

() 

·~ 

'~ 
() 
1: 
· i 
I(< 

fl> 

'I 

1 

f} 

'1 
1() 

11> ..• 
J 
if> 
!.1 
tit 
I• 

·~ 
In 

"' :i-

··· "' 

'" :1 
!t> 
10 
rn 
m 
L1 
n 
ill 

I• 
rn 

it> 

() 

(J 

"' '""! 

ti 
''> 

:o 
rl1 

!I 
I• 
~ 1 
Pl 
,1 
<) 

ti 

rn 

~ '<J i- II' '<! 
: !' 'j !1 M •·1 
~ • 0 U'> I),, 
0 .. ~ to Ul t_1 
: l' >·• I}, : I P 

t 1~ f. .. f 1 -· ~ 
m m i~ • • ·11 
'lj Ot fn ' ..... ~ f- 1 

(1 , f ru 
I" t • !:l p1 
I j t J .-0 I • q' 
r[l l<l : 1 I·' t: 
:1 r• t" tJ r• 
t • •I ~~ 
1" t.. 0 In I• 

·· ... * 0 I~, H 
<' n •rJ 

·s • - o o 'f 
fll l.J <! 'j 0 :.;-· ....•... ~~ 
'j ., L . 
~;::J._ ....... J 

:i-

I·• 
:1 

ID 
!fl 

"' d.) 

0 
' ~ 
<' 
ro 
:' 
"l 
1. 

:J: 
0 
t: 
(1) 

~ 
•II 
'1 

t1 r) 
.A 
ctl 

0 . ., 

!)) 
t1 
'·~ 
0 
;j 
m 

f\1 
I .; .... 
0 . ., 

·n 

·-· \l) 
(. 

m 
!fl 

P. 
t-• 
rt 
:.f 

I\> 

Ill 
P• 

c-_.;>.. 
I~ 
II\ 
c• 
t-1 

11> 

0 
'1 
,.~ 

tn 
'O 

Ill 
P• 
t..~ 

c 
!l'l 
c+ 
l1l 
p. 

::X! 
((l 

H 
P· 

I 
m , .. i•> 

0 
0 
i: 
•j 
ll) 
0 

'-:! 

(fl 

c 
! 'l 
111 
m 
rn 
r+ 

m 
~ ... 
ltl 
! J 
((l 
t1 
c+ 
II> 

H 
tu 
,.1 
rn 
'1 
I • 
jll 

l·' 
tn 

<"" 
;f 
ll) 

"1 
(fl 
{) 

ro 
rn 

l ,rf" 

q, 
t-----
<:'~-~--~-

·~r1-~~ 
,. 0 0 r

ill_, 

~·-' P• I r• 

f:I I ~ '~ ) 
I·' 
IU 
Ill 
O! 

n ~ 0 \J 11'> n 
0 
'j 
<0 

n· , .... 
~ 1 

, .. 
~ 
([l 

rn 
Ill ... 

! .• 
;.1 
(') 

jJ 

~~ 
p. 

, J' I '> cb =j •-' 
'" ~f r• m ) 

0 
~:I .. .. ·le 111 :f 

in 
i: 
n' 

"' ,, 
jll 

:.:t 

J' 
<.~ 

" :.f 
<Tl 

H 
m 
1n 
rn 
<ti 
'j 

,,., 
.J' 
0 
0 , . 
tll . ~ 

{b 
,1 

.... : 
t I 

u 

.... 
: J 
ti 

(1 ,~ ti ,-+ ~ (II 
~f" J 11> :ti; -1, 

m •1 ;..J' o - ~ 
H ,._,.. ""I -J 
SU tt 'lJ 0 ' "l 0 I-" 
:.,- m '~ ~'!' • ~ n rn 
m o :.:1 '" 
10 :1· o ,.... r<l ;r l'l 

t1 1~) pl ;.f ff) !.1: t~i: t-' 
'1 i. •.• : 1 • 0 '" ((I ~ 

Ir> 

~~r-~~-rr- ~;1,-··j: 
l 'f 0 k 

(0 I'" :( rl' 
:I !>;' ;1' 
+, , .. N " C0 ( 

Tii' ::1 d ·-µt ~· Ill 
.~ rn : J rt ~.... 1\-) ~ ·u I" 
II' p) 

':! 
m 

·::! HJ 111 :._1 rtf-····....,.- - ... ,..,-,:~~,-, 
·O tt <:! n ;.J o kt--W· ..,-- _cn ___ ::.;11 t·' j!l 

n. ! .1 I-" I • :_r ~J' ttJ [ll ... '1 " 
I" 
'(' 
·u 

t • 
1; 

< t i·~ 'i I'll (tJ 0 '1 !:)• ).! "",ffi ~ 
1<> 1.r <• ;i ~ ,. · 1n ,, 5-._ o 

'fl 
,.1 

o t • tn 1.'. i.l. I-' m O u,.· ,.f1f' ·-,_~J' '-... o 
tt ;.r •' ~n llJ P· 't::I _,.,..,. ~ _,.. o \D..._ -~. '~ 

(} 

I'' 
!) 

!'" 
'.:$ 

:)l 

ro <ti I,., <+ "'' / :::1 1.:1 ·.,..._ 'iJ 
f 1 ; .. • ~J' <' >: /"tJ til f) 'l'll 

·t.1 o '-'1 m ro ,.. J:: r'f m o : )- • • r: H _ _......,-1 '1 ~-·<-l. i: I-' !·J P, '~~ 
~.l J " 111 .f \;"'. ~!::!,.. ,/ ; .!' ~n I-' 11> • ._ .... 

"' 
t I 

~J' 
{1) 

~1 ti m . ! I'- 0 ' ~ft •:1 

(1) ~ l ... t It! 1H _/ (YI) r-----. .. C( 

jl> '~l U Q''lt.._'J L !-') . "$:... < ~ '4 

m ~ !~ ~ ;, ~ [ . j _, (~; (~~ ;:J 
<~ I; t·~ J::~ ·~ ;1' ()! :.3 
;.!' :1 ,., rn .' . ., /<' ['-''-'' ,... ro m 

0 IU II' 'j rn I~ .. ~J" 'fl 0 •j 
jU < + ;<;" U ltl 1--' tl> <Tl ~j ' +, 
: j [-f!l'--~·.....,.........- ,..... .., 
r,.. ;s n ___ ,!_Jt<l r• O ,• o 
N fl~ fl'I H • j <) '.l tn U' f:J 
'.t m f1. I" c• I; ll '" 
~~j:t;' c+ \U ;f ltl tll A(_....--;;- t: ~'.; i.: /.~ ni ~;. ;! 

I :.I !J tr! 0 !1 
fl.I <ti <I '. 11> (; !<l fll 

11 itl I-" l. ., \I) I" 
:. P· ;1 . tn co :..1 c 

Ill ,., • rt i: P• m 
, -..._, :1 r l: ~.~ "1 

. r ~ p~ _.~.,..~ rn :J 
• '· •n !\> c• 
0 !ll :~ d '. 

;J' 
11> 

~ }. I), (" fl> 
:1 ,. 
(N 

[J) 

!-' 
0 

" !O 

rn ,,. 
P· 
((l 

(I> 

1• 
jll 
.,~ 

'< ... 
:.1 
jf) 

.. ., 
\\l 
n 
f. 
u 
•1 

'-l 

t·.< ,,. 
>ll:· ,.. 
{J 

O> 
~11 

::<; 
p-

t«• 
:S 

:( 
'f 
1~ 
0 
~.t 

~ 
:r· 
m 
tJ 

·u 
'1 
0 
'(j 
<ti 
•·1 
~..) 

-'..,....:: 

... 
'l .... 
rri 
<Pl 
(fl 

'j 

u 
m 
0 
~J~ 

Ill 
!.'I 
l•N 
11> 

!:I 

'" 

IQ '0 Ill "1 
~.... l.tl ,.+ °1 
·< 1n Q !fl 

jll .... 
<+ •• \U 
0 , .. 
..... 
·~ 
([l 

t3 
;1" 
m 
r11 
~ 

1-~ 

'·' m 
u 
(fl 

0 
m 
's 
<I 
f\1 
1~ 

:j , ..... 
'~ 

•j (3 
I "" t>; ... 
!:.'! 

•H 

0 
!"j ,. 
:r 
m 

Fl 
fl'I 
•t 
t<;' 
ill 

..t·-+ 

i> 
El 
'!J 
([l 

'i 
-:t .... 
!J 
r.: 
tn 

< l
o 
c• 
;t 
lb 

hj ..... 
o' 
m 
'1 

1r1 
I-' 
(II 
m 
!I! 

in 
!'j 
p. 

u 
,..+ 
:.r 
(fl 

•;! 

•(J 
I-' 
p.t 
(II ,. 
~ ... 
f) 

,_, 
([l 
p. 

i:o 
n 
('~ .. ~ 
0 
;J. 

I)) 
::.i 
p, 

Ill 
"j 
11) 

m 
(p 
n 
s.~ 

~ ,_, 
'-< 
ro 
·u 
u 
x 
~ ..... 
m 
p. 

,. 
0 

m ro ..... 
1n 
tn 

·u 
'1 
() 

~ 
t,·"" 
p. 
11> 

fl' 
>{ 
ct 

;-! 
µ, 
!!.) 
f), 

rn 
!-' 
i:; 
f1 
I"" 
lJ 
r: 
H 

f'f 
w 
P• 
p. , .... 
l.1 
lll 

m 
I-' 
rti 
I:'! 
m 
~1 
(+ 

In 

;s: 
~ )" 
I"' 
(} 

;1· 

{fl 
0 ... 
1-• 
() 
:·j 

r+ 
(! 

t• 
:J' .,, 
m 
r
u 
0 ,.,. 

:i-
, . ..J 

(fl 

0 

'i 
!\\ 
0 
m 
::; 
~ 

p, 
ID 

·~ (!) ,__, 
0 
'U 
R 
<ti 
:1 , .. 
!n 

I~ 

~J 

o' 
rb 
p, 
II• , .. 
:J 

{rt 

;.1 

m 
r~ 

;.J' 
u 
p, 
11\ 

~· 
"S 
£t> 

m 
){ 
0 
!!1 .... , ... 
llJ 
:.1 ,. 
,~ 

(J 

1~ 

::1 
VI ,: 
'l 
fl! 

(H 

·0 
!ll 
I j 

'\ 
ID 
0 
r 

~~ 

~~ 
~ 

c:::---------
J [?) 

c=------·-/ 
0 
'li - _, 
fl> 

'~ 
!-> 

>< 
cb 
p, 

HI 
n 
(} 

'U 
rt> 

o· 
Ill 
rn 
(l) 

() .. ~ 
e! 
IH 
ro ., 
P· 
co 
(fl 
t H 

'D 
.. ~ 
If> 

'1. 
((l 

0 
0 
H 
t-1 
m 
:j 
p, 
(l} 

P· 

:.:1 
0 
<I 

ll> 
p. 
m 
.o 
r.: 
Ill .. 
m 

•·J 
:.t 
m 

(: 
m 
tt> 

0 '., 
('l) 

......... 

·"" 0 

m 
n 
';! 
co 
~ 
Ill 

11:1 
!<I 

I~ 
in 
m 
LI< 

~ k 

l 1 

... 
:r 
<fl 

:~} 
Ol 
rn 

p, 



,,.........., 
;' \ 
, A \ 

l[J\ It \, 
I I \ \ 
~ :~.-' 

t~ :a~lty a6~ustce~t. 
I 

el!J::.:!..:?~::,es ~he ~lot ~~~bl err.. -r~«:i-lin}: s.:::C t~ree-link 
i i 
i ! 

sy~te~2 a~e availE~le-t~e le·~e~ ca~ be a~j~ste~ d~~n ~~ e 

21 ~L 7;.l:_, ?-~ost :::ate':! !:!°:'.:;0~5'!'! !'eso:-t to t'he ea...'1ja:r 0!' 

.K~dy:::r: C.e1$1 ::.-~.. !:. is £1..lF.~e steC. t:-i:;. t b-efore i::::proveu;em:, to 
.j-

< ... 

7 

:o ~~~Ee w~~ ~eE:.~e £ 5:o!EJ E~lny ::.:i£h ~Ut ,, vt~e 
~ -n n 

e.;~ec..:. t::; t'":::e e:::c::ie:;-:.e:;,ce:: s:io!":s::e.r: .. ·:-:.::: :.$ acc·..:2:.::::.e:. .. ,.,I I , · 
:;:·c:-o~e•c •·olc.ct or.:: ·c.on;·:-•"be:O oil ~inis'l°'. ··1 ~---

1 i u 



x~ 
I:)~ 
~ ~ 
00 ),.._ 
-4 IJ '\. 

;J> 
l 

. ~ 
'1 
I) 

II 

,, 
. f 
' . 
"' 
d 
'j 
u 
() 

m 
cl> 

"' 
p. 
i-: 
(\) 

'' ,, 
, . 
.J' 

'" 
'! 
<fl 
I' ,,. 
(l1 

'~ 

\l 

·~ 

HJ 

1: 
'1 . ~ 
Ill 
0 
ft, 

(' 

(!> 
:1 
'" ! ' 
I) 
:·i 
"' 

I• l J 
;1 <!> 
ln j .I 

t. J·' 

• 1 
L l) 

q :1 
II• 
~ 1 H1 
I t ~ J 

I • 
() ~.h 

') <!> 
~I 
~ 1 (' t 

lH ')' 
!I (J 

(_,. ~ 1-i 
u 
,; 

!J 
•3 m 
~)· fO 

fl) 

'--.::1 n 
jl> 

' ) ~ _j 
I ' 1 ~ 
llJ I~ 
J • \\l 
!I o 
(1) ,, 

J >· { ; 
'j 

ro ro 
>·: ,), 
() 
t1) ,,. 

• ~ ~ I.,. ~ ,, 
'"" c" l' ,}' 
:.1 If\ 
I" 
!' 0 

I·' 
.( ~ 1 ,{ ,, 
~! IN 
(li 

" . n I; 
~ ffJ 
111 1 ~ 
t' 0 

I• 1'' ,---Tr·-- •. ~1 
···+·····---· 

~ I' 
M 

r=·:..:: 

"! j In 

~l I f; n m 
·fD t" 
(ij ! ~.· 
111 ! ' 

~l 
>: HI 
Ill I 
(0 Hl 

tJ 

tr• 

·u 
I!> 
•ti 
:.1 

t: ~J)c jS 
If\ (.> rn 
'" • • fl 
I h fU ~j 

I , fl) 

'.. '$ u cf m 
.. j I~! ~ )} 

f • 

·,: ; 1 t1 
fll 'ti !I> 
j\) '1 
'1 p, 'j 
rn ,., m 

~J ... .; 
(J <1• 
: ~ '() 

.~ •j 
,, !> m 
:r r1> m ;( m 

1.~ II 
m <II <' 
1.: ;I' Ill 
'1 •. ., m 1.i. 
l\l ., !() 

0 t•J tr> 
m P• ,.h 

(~J 'j 
() Ill 
>I, '.l fl. 

I > 

(II I ·.~ !-' 
((! It! 
f ! (fl 

lb ., 
fJ 
,.~ •-I 
:.t ~ i 
Ill I~ 

m 

~ 
"' •ul 

~e ·---4-1 i . ·~- F:J 

·u 
u 
l > 
J. 
(.) 

1.,,.:::: 

~. 

(I 

p; 
<O .,, 

't) 

:..:! 
fl) 

:f; 

() 

Ill 
':I 
~· ., 
,~ 

p. 
! ~I 
ro 

O· 
Cl) 

·~ 
Ill 
I·' 
0 
·o 
tJ 
Ill 
~ j ,. 

(. 

-,J 

Ul 
( ) 
(ft 

I" 
:i 
11· 

<I 
,!' 
m 

;l,I 
<t> 
i"l 
l • 
i1 
.,~ 

\. 
() 
::1 

;! 
l,J 

l<I 
'.>{ 
·d 
':I 
!l) 

!ll 
If! 

l\l 
• j 
tl! 

m 
c'. 

'" ,,., 
,. 
llJ 
; 1 
•• 
,~ 

I'' 
I-~ 

.. ~ 
fl 
'0 
'1 
0 
0. 
11) 

El 
(1) 

:1 
'~ 
0 
<; 
ell 
':I 

,t 
:.r 
m 
n 
0 
H 
H 
u 
!J 

[------·--1 f::~:i 
-- --L~~~-- --- · 

ro 
t--' 
1 •· 

<I 
rtl 

~ ,.J 

0 
ft 

r• 
u 

u 
f; 
'1 

() 

:3'.! 
!lJ 

·n 
« 
!:1 
ill 

u 

f·• 

u 
m 
Ill 

"' :f 
t--t. 

m I (,.• !h ....... ,_ .. 

.~ :>>- ~; ·:f.'. () 

Ill Jl.> 'j f>i' ;5 
I'<' 

~'I> 
:.1 
f\1 ll' 

's 
cl 

i:: 
t-1 1<1 

··i 
t>:; 
(I) 
,.1 

:1 •x1 
u ,., 

(ti i I·• !l°• , ., I (!) . ., J 

H 1··-,.,,.---w·-·"r.,............. .J' ·~~ ·Jt~----.ll:t-111··r;· · ~-' 
lll· ,+ -;i.1n,, m t·J 

ts 
m 
,,_: 

H> '·~) 

""'~ 
N 
Ill 

I 
t\.'> 
\f• 

p . ,.,. --:: ' ·u rn ;.s· Hl !·'"- , t 'j ~T 
Ill (() .-t· .J ;J' P· lll 

'·" 'i '<J 1 <tld '1 p. > J ·~ <1) co t.1 

!-I• 
m 
..,.~ 

Ill 
1-• 
ti 
·u 
a 
m 
:.~ 
i:+ 
f( 

I-· 
u 

~j 

m 
0 
n 
tll 

! l 
l~ 
in 
'j 
<1.l 
m 

11' 

, . .., 
r: ...• 
1.: 
':I 
in 

, • .'o. 

P> 
m 
m 

I 
c 
t?. 

'1 fJ ~J' , n 

·- Cl '--<; ' • l 
It t" t I..... ' r• 

o !ilIT 1. ~-· ···x·-····---e. 

fJ, (, 1,• '-G ' Ill I· '1 
·u n :;i : Gr ..1ct-"' 1·- - "1J 

4 N. • m jl) f~ 't1 I ·J ~:I m t\> w U rn 113 

ro r\• •1 : · •1 ' 1 m 
1- ... :.1 "' <. ·-· r~ · • · 
t) IJl <l! Q p, 1--1 Ill 

n v f\1 ~;. . ~----·-·~ (fl , 11 • i 
11) l~ t\\ cir= Ill < m !.:I t>'l ':I 
•·j !l) I ;3 "--0---'-f! ~--····-···+•1·-· < + !\l 

;1 rr; ~.1 ~ {t1 ''"·· "-" im o P• 
r~ \ti ct \.fl !~ I -' !)? "··.. • ct ' -, 
• j ,... m n ,, !-" ,.-()) ,/"'-. ..,, o o 

() ( • f) g./ <:""' .. ··., "" ::1 
!>:i in :( P> o ,./"in ,/o "-·... ',, n I ;J' 
> j i) ~: ffi I j ll!( ~,...· r.! '• .. , ) () tl! 
c+ J~ 0 '"1 m <nt_...,. ........ f/1 ··.... :1 
'1 'j .)'. !ll Ill ,. :( ~ ,.. ...- l ,....~· ~ [11 i·:1 

~: Q't:(,,-in~jlll/ /~-......_~ ).';;~'<. ~ Ill 1,~ Ht /J : !l {I! '<I 
( t :( ; 1; . p. II) '(J Oc ~~\> l/ J· 1b I" >j !"1 I m M 'll <t / !.j ,.,., I o 

In ( _,. ) I~·_. . (H I < 
!-" • ..._ P ,Afi -{.~" !_,, µ> 1·• 

111 '-tr- t: CJ « Ol P• 

0 
0 
u 
I~ 
1-· 
\ll 
{"~ 

Po 
0 
:;j 

{~ 
;1~ 

t1) 

lj\ 

,.+ 
0 
0 
f>;' 

(1) cl P••:j 1H .... 
l-~ 

!Ii 

IU 

m 
I-' 
I·' 
JI 
:f 
{'~ 

1·~ 

·1 
!l) 

tl 
f.l, 

{-f· 

0 
$'. 
ID 

~-
;,.$' c 
f::j 
,.+ 
1~ 

1~ 

~1 
•H 

·c1 
~ 
,.+ 
r+ 
ro 
··s 
::I 

fO 
f/J 

,., 
0 
~ 
:J 
fl• 

0 
Cj 

.... .... 
:_j 
I'll 

~ 

P· 
10 
n 
0 
•·1 
V> 
r 
1» 

.r, 
Ill 

11• 
(!I 
!(I 
~~ 

'LJ 
Ill 

0 
u 
Cl! 

Ill 
(t 

P> 
~1 
P• 

;l' 
\U 
Ill 

I-' 
ltl 
p. 

!II 
0 
E 
tll 

(II 
;.J' 
0 
0 ... 
<ti 
•·:1 
111 

c• 
0 

ti> 
; ~ . ., 
llJ 
(} 

("+ 

tJ 
''> 

'!J 
• j 
({> 

II! 
(n 

m 
fl• 

" ;J' 
ro 
0 
~· 
ell 
•j 
J .. 
:·.1 
IH 

is 
\I'> 
m 

. .l.L -:_j o ·n :.J m j 1-> 
---,:-:; ( 0 ~:~ u a, .., !:1 

,,--+-.-.-....+-:r.-~t <O II> (I) (f ' I 11 

l\l 
'1 
m 

t:f 
m ··~ n 

.-•· 
•·j 
~\l 

0 
.:• .,. 

f(I 

•ti 
~\1 

•j 
0 
~J~ 

p, 
u 

\11 
>-:I 
:f 
<!) 

~ f' <) '" ( • :J tt ((. . 
I ~ ;:«' :J rn i:: o;t G C/l 
() 10 '1 111 r: I-· 
: r m " 1n 1u 't.' ...., 

'(j 

'i 
0 
""=! 
I• 
µ., 
(t} 

; ~l) 

'U ~ U 1·.1 9' w 11 

u 
r: 
•t 

•!) 
'j 
<,.) 
p 
i:: 
p 
(. 

ro p ,_ 1n <' 

fl 
j.> 

~
P· , .. 
1;;i 
'j 
<~! 

r• 
,j 

Hl 

! • 

!J 
111 
o' 
I·' 
1-,,. .. . ~:: 

-< •·. 

:.i 
() 

r• 
11' 
J-·..t , .... 
0 
''. 

1• 
;1"" 
rn 

~1 

;~ . •, 

.... , , 
u 
ij 

... , 
p 

I·' 

~' 
p 
Ill 
--<: 
tn 
I
t) 

'<j 
I 

~ 

~l' 
ll) 
fll 

:1 ul p, 
<TJ 

::, ! 
.. ., 
u 
'1 

, ..... 
Ill .. ,, 
rt 

I 
:.:r 
!" 
r_j 
P• 
qi 
p, 

Pl 
:.J 
p. 

} t' 
~ 1: 

m 
0 
H! 
::J 
fCI 
!l'I 

0 
r.: 
c>-

0 
'j 

llJ 
r.:l 

tl 
ll~ 
p, 
({) . .,. , .. 
:i 
in ;.l 
~ 
111 

'<-l 
m 

·1 I 
• j 
0 
n 
({) 

P• 
~ 
·1 
([) 

J .. 

u• 
t" .. 
0 

. ., 
u 
•1 

tn ... 
0 
0 
r-:· 
!fl 

5 
Ill 
•j 
\\J 
p • 
m 
p, 

() 

~; ... 
0) 



F: 
. .-, '-. (\ 

~~ gg \\: 
t/J ~ 
~ 

rn t • JI 
fn ~ i ',•t 

, ~. H 
(} 

; l' 
o p> I " 
t .t (. !J 

!'ti • .• 0 
U ,Y 
~· 

tn IJI 
llJ 
I, 

'.I 
ll' 
P• 
HJ 

Ill 
I " 

'1 

• j 

' . 
' ~ 
I:.·> 
<Jl 
rn 

:j 
"' 
I" 
~ 1 
JI, 

u ,. 
,J' 
•ti 
'.! 

'" 

'~ I J 
u u 
i: 
'f :i 

~; 
ltl I• 
'O !·' 
1J t·,.. 
~ .1 ~ ., 
u ' ... ~ 
11\ 
n r• 
'J. '. J' 
ih i. 
Fn {() 

> 1' ,~ 
~ u 
< ( 
w Jll 

:1 
cf r• 
m m 
fD t ), 
:1 

·u 
.r+ ) J 
fl> 0 
~ .. ~· ff 
!11 I··' 
:1 tl) 

p' 
() 
I·-"' ,. 
(} 

m 
:! 
..... 
<1l 
'1 
·~ I·' ., 
<!l 

'1 
I• 

''J 
J·' 
!11 

"' 
P> 
rn 

<' 
;f 
•h 

!rt 
;t• 
.;11 

~< ,., ~s 

Jll 
~ f, 
()> 

q :,· 
u 
;:J 
·u 
Ill 
{) 

:i 
(n 
i:: 
o' 

!1) 

x ... ,., 
(! . .. 
r• 
;J' 
fl) 

'!J 
·1 
u 
'·~ 

!11 
0 ,. 
I• 

I-' 
HI 

{) 

'1 

'U 
m ,_. 
t-• 
ro 
(I 

M 
It) 

:J 
P· 
rn 

""' Cl 

?:: 
u 
<I 
m 
!:.! 
r!J 
:J (". 
() ... 
Ill 

(+ .... i 

: t' ID 
'S '1 
u rn 
:( ti> 

•-3 c• El 
;.r :.f 11> 
t,,.. m tH 
rn {n 

!fl 
o :r ·u 
'i 0 •. , 
u 0 !-'" 
o' <' o 
1-' m '1 
m ·1 
tJ - c• 

rn o 
ro 
r~ pi ·; 

I" 
H> II ffi ~,. - J-' 
!I> 0 rt> 
I~ > ~ ~ 
: 1 .... <1) 

fll (f·; .-::-0, -
c:: ( g. 1 tn 

(.J "" 

·u \_u· 
if> 
!-1 

r ·-:--_ -=:=~H---1.-._j d 

[=- - - -;~-~ ·~~:J 

~ 
{) •·1 
(J I • 

!I I .. 

d t > 
'j: I\> 
Ill l"l ~J 
1n ID 
rn 0 
,. ~ Q 
l ~ ~:1 I "' 
:1 c t" 

i .) ,._> 
tJ I··'(!) 
l-·"' t Jo. ·ff!i 

Im ''JI" 
t·~ ~~ 

, ju , • <J 
:1 a ·1 

i• ,,, : ... 
1---1 '' ,, 0 

.,, f·" 

nu 
( l t-' 
I • ({I 
1} t(p 

fll in DIG 
~; ([) 
(fl p. 
<O 
f ), , .... 

: f 
o· .. ,, ... 

1~ 

! I 1'1 n •ll 
"1 
1n 1!1 

'1 
1P 
'd 
0 

;1 

'~ 
0 
•·j 

·0 
m 
'J: ... 
it> 
() 

r+ 
I,. 

"' ~ i 

, ... 
!J 

lU 
0 
() 
1: 
'j 
Ill 
0 

~ ... .!, 

~· : ~ 
p. 

~ 
0 
r· 
f "~· It. 

.... 
n 
'(! 

•1 
0 
< 
<11 

,1-

;f 
m 

'tJ 
it> 
• j . ~ 
f) 

'1 
H 
(I> 

: ' 0 
Ill 

{.n 
m 
<-I 
(!} . ., 
II> 
I-' 

!J
i.i. 
!l) 

~ 
Ir! 

~ 

·~ ''J 
fl) 

II! 
t; 
m 
OJ 

1() 
!ti 

O <·I 
t• • ~ _..jn 
~5 ,.;--- ), 

w rl• :j 

!)> 1L~ i:I 
1 j ' -=~t. 
((l (. __ , / 

~~·1.1-- .~ 

_t.i:v 

'
: l ll<l 'J ;J' IP 
ill. ~1~1'{j 
~i .. :) ~ -~ ~+ ' ~ . 

j ltl (J 

H (I !) 

~~ 

tL 
r 

m (• 
p, If} 

.... 
:1 
, .. 
, .r , ... 
rn 

'j 

,,_ 
!I 

: ~" 
~ ... 
fl! 

,0 
~: 
II> 

"' ,. 

(~J 
~ ..... 

•j 
<1l 
·u 
u 
'$ 
c• 

c• 
;r" 
111 
<' 

: 1 
0 

, .. 11> 
·o '~ r~ t'l1 (< ,..: o t.1" ro , ... ;.t' .,, •ti w --...-;----1,lT---~ 

r
,.._ ......_____ 

------ ---------] f>=J 
.~ ----r· ------

t_.~---" 

(J p, 
<t> 
m 
I·• 

t1 
P• 
<1l 
((! 
P· 

•) 
ill 
Ill 
•·j 

:J 
m 

m m in In .-!:i------··---- 0---
1 • ., '(r ,, !1l 

_]!' 

•rj 
'H 
CJ 
'tf 
0 
01 
t'I 
u 
kt 
u ,;,-
,I-
(n 

"J 
0 
:.u 

fl) 

x 
d 
•j 
l\l 

tb 
~ 
u 
ro 
;:1 
tit 
(0 

·; 
\\) 
If' 
!·-' 
(!) 

I\> 
I 

·u 
!'() 

1u 
•j 

1<> 
; $ 
0 
m 

111 
}, 

'U 
u 
0 
''I '. 

Ill 
tJ 
f) 

m 

H 

() 

c 
Ill 
t·'"" 

it• '1 m U ~ fD I -' ti'> fl! (0 (J 1--' ::;; f--' 
111 rf iu m rn m ro 
,! I··' rr1 ~ I- :.1 
: :r IT> u ,_. . I" 111 o 

o to • '-<! ,... , 1 o m 

,_.. <D ___ ._:u , n ,_... ~u 

~--~ ) n '1:1 t-+ <ll It 
~ ;.f' .r (fl tn ..r < o 
!j 1n -· m. C11 <ll ;::1 

n ll~--+1----- :.; P· :r 

1.>. t.f i--' ) ;J <t> Iii ::!: •Tl ;: ~' ~ ~· ·Ji ~ ~ll ·~ .. ~ ~;. t-J 
'1 P ;J' ~ti lj u:• !1l . <P <t> • • C: 
u ro m -·--v t-' n r:i. ·· 'i H 111 m 
-4 <! '1 8 ;t>• I U P. 

. ·~ · --~fl> ~.. ro c·• 1n ~ 1n a 
-~- _JJ, ~ .tt-.-.... t• !I P• o '1 <ll U f"' 

P• '"._ < f.h ,f '!I l•> ·o fu 
10 · ,:J· ... ~ ,... • j "'~ .-+ 11. .... m rn 

n n/·' m,., '-{~· ~_; o iv ;J" <1l ~f 1u in 
m ,.o / · ......_ m..._ m 4 <~ m m ·~ 
'1 / . ~:_,...-,.- rn 1(1 ·-...__ Ill 'tJ' If Ill 
t.f' ,, • ., 1~ ' ,, ·w. u .f 0 {\} In ~j 
II~,/ llJ '1 P• ·. -: 1 (() ~-~ 'U ' 1 b: O 

"I ,.f~ n '"> ~ • , ~l o ro •1 •:1 ro 
r , t:l ~ Ill In o c~ 111 'i <!> H.1 
~ ... r---..'-- i--' o 't1 P- r11 l.J in ,... ID 
I ; --- '..:! TJ l1l ~-' jll .-.. n 
.,{ ) <!> \l.1 !·-' I·- M >-" >': (() m ~ •f 0 ~1 t:l r; U I • 

0 H,. Q ti' ~ U !:l t.,. IT 
i r: o :.J !J'. P" 1» ·o m :r ""'~ 

l'J //t-J '1 p, ~· r" n o . · r . 1 '· n 1.~ · o •1 t•l L--.. tt1 r• J· .-t- t.: r 
t" IJ' ! 1 I • ' 1 t.J" '1 
o m o o ·cl m lll 
•v m ::-1 •.i '.J n .,,: 0 u !I! «l 
I·! (t 11• ... P·. 
·:~ 1... )-J 1.~ ,~ 
1-;l fU U d 

I·" ti I-' . j 
:1 111 (o < 
Ill I~ n· ,,:: ,, 
t-> f . .Joo. 

w <' 

Ill 
r+ 

! J~ 

IU 

f-1 
~· 

Ol 
~ )' 

c• 

,,. 
I~ 

(~ 

~ f~ 

(. 

')' i ~ .. 
((1 

(II 
I A 

!::l 
n 
w .. 
:.r 
l1J 
!.S 

<• 
:s 
fl\ 

() 
11) 

'i 
~· (11 , ... 
~; ,_,, 

'-<; 

0 .. ., 
3';; 
it' 
1n , .. 
II 
·~ <n 
:J' 
(I 

IT 
!Tl 

n 
0 n 
ll 
f·" 
< .. 
t+ 
m 
ro 
(11 

(() 

<: 
!ti 
'i 
in 

•·' 

,,. .. 
•. r , .... 
ffl 

ID 
ro 
"' H 
~J 
<1l 

m 
'1 
~.h 

:1 
P• , ... 
(j 
m 

( ~ j .. · :l f"' ~.1" 
0 fl! 

m .... 
.., µ, 
, ~ en 
lb llJ 
() ' 

r• 

~_. 

t·, 

u , .. 
"' ':I 

'j 
0 
<~ 
\1) 
•·j 

l-:! 

rn 
:)'.: 
pl ,,l 
f-~ 

:·j 

m 
ll .. , 

,+ 
;~ 
ti> 

11' 
ro 
1--' 
~ .... 

!I> 
;_1 
P• 
t .. 
; :f 
I-'' 
Ul 

''l 
!\) 

~t> 
c-1· 
~; 

'j 
!11 

tf 
ro 
{) 

\n 
n 
«> 

ll:l 
[:1 

fO 

"' 'd 
Ill 
In 
'j 

~· u 
n 
ro 

0 . ~ 

\I) 



F: " -·--8 r-.' r:-. . .... -·-1 
t-J '--'\ 

~~ 
°' ~ 

tt-.._- -·····-··· 
\!"\, [ --·. 

tr! 
l·L 

"' .r 
(. 

"tl ..... 
n 
(. 
,~ 

'1 
<() 

')' 

n 
t ·' 
p. 

("' 

'1 
l h ,, 
'" "' '1 

·\) 
i: 
I , 
I·' 

~ 
'~ ·~ 

p. . ., 
n 
I" 
(··' 

0 
~: 
I 

( + 
:r 
'1 
() 
r: 

1tt 
.r' 

. ~ 
I • 

:J 
<ll 

•(} 
(} 

I• 
~j ,. 
in 

0 

·--~ 

m 
J 
0 
() 
cl 

I • 

'.l 
<ti 

Pl . ~ . ~ 
<]) 
0 ,. 
l. 

:.1 
! ,} 

,l' 

i -
Ill 

'\) 
•1.l 
t f ,., 
0 

;1 
Ill 
:.1 
0 
!II 

rn 
~:.: 

" .f 

I" 

"' 

n 
\\' 
ti 
d 

~:f 

in 
I• 

'1 

'1 
~-

· ~ I··' 
m 
m 

ll• 
I J 

I·-' 
0 
l'. 
tn 

(~ 

~f 
If> 

{(} 

;1~ 

u 
0 '. <1) 

··1 

, .. 
0 

0 
u 
:_j 

n 
Ill 
t'l 

r:r' ·f in 

·-- ~ 

jl 

iJ' 
rn 

II 
0 
~::: , .. 
:1 ,,, 
'II 
1-

'" '. 
0 
:1 
·u 
'1 ,. 
u 
• j 

f. 
(.) 

·o 
<1• 
I·-' 
1--' 
rtl 
t• 

1:1 

~· < ro 
H 
rti 
:i 
(+ 

t >I 
I , 
1• 
II , ... 
ti 
1n 
c• 
I··'"" 

t'.1 
Ol 

<* 
:r 
m 

P· 
l·h 
01 
« 
1: 
~{· ..... 
:.1 
It} 

'1 
!!.I 
n 
!J . ~ 
I' 

(/1 
(\) 

u 
In 

m 
~.1~ 
(} ,., 

I" 
~-i 

~! c--··-· , .. 

~) . /In 0 
l't> I\) 

r:: 
<t> ~ n 
Y. m 

II 
c 
f!\ 
ti 

n· 
m 

'1 
tn 

!.1 
\) .. 
;1· 
l'-
~j 

m 
Ill 

t' 

{"~ 

;J' 
m 
n 
u .. , .. 

l'1 
11-' 
(ll 
If) 

c• 
0 

"' I-' 

:J 
ill 
0 

"' !fl 
m 
~ 
~i 

·~ 

11> 
Ill 
m 
m 
~ 1 
~ 1' 
!--' 

~..-::: 

... 
>j 
I-'· 
'LI 
ff) 

\t• 

H 
0 
~ 
rn 
n 
<ll 
~j 
t• 

r:.--

H; 

'1 m 
Ill . ., 
l • 

':I 

·o 
J~ 

"' f:t 
!J 
::J 
Ill 

Ul 

'>J i... ~ tll 
o m ~1 . J' m 

Ill 
('• 

• j 
1-~ 

;>~, 

l·b 
!.t 
m 

I-' 

'. 
'l 
P· 
tll 
'~I 
Hl 
'1 

fl) 

ro ..• 
,,; 
'j 
:J 
ltt 
I.I> 

ct 
0 

"' 
;.J' 
!> 
f(I 

111 
I~ 

•ll 
;f 
rt 

() 
~J 
!·.J 
I!> 
Ill 
ti) 

M .. 
0 
() 

~' 

, .... 
1.J, 
it> 

tf 
p; 
0 
:>;' 

IJ.) 
o' 

= 
lit 
.0 
!.:'. 
~ 
I-~ 

r) 
,j 
ll• 

t" 
0 

•·1 
t~ 

P· 
!1) 

u 
t.5 

!It 
I'll 
{ll 

'1 

:>' 
j ;· 

•• 
!) 

~f 

~ (l) 0 LJ ' ~ 
Ill '1 <I '· - I_, 

~ I·• t tn l' 1-' 
(l ff 0 If> ; 0 
(.) (U ::1 f~ H I· lo". 
9 r.: • ~ 111 •• J m 

~: ~ (~; f:·· .. · r-11). ··~1-·~
1

·'1 
•1 ·u 1rr . . c~ :s 

; .. '" •t> ,,. rn n 
<• 
m 

-, ... 
;.1 
·n 

11.! 
i1 
P• 

() 
~: ... o i::=m !":L ...... --1[ ;r 

d · ·v m rn rn t· 
<J tll flT""-..., ""'---···-·" ft> 

l·J 
0 
D 
N' 
!fl 

'ct: 
0 I' I/I J • ''-('.) '""" 1-'" 

c+ •t · In • j fl! o ,.-& ··.. Ill '1 
J·· 
0 
r~· 

{; 

'1 :;; !·> fl> :J / ,,-..,, '· 
I> (+ 0 _,_,..Y .-pl '•"'-.. "-., Ill 

1 n Q m ,.., r+_../ ·o..--/ ,... ·-.... -~. 
1 ... 
t 

''> 
() 

·n ;.1 = d /1.... •1 '·., 

~~ ! • ·1 ._~ ~v ~~ ·1 .~ ':! 
<r> 

• ....--~~}' (I) ~- tll- 0 I ~ If 
P· /' /,6 i;..--A " t1 :j • ., 

fl!//. /0.>'11))~+ ~.J 
.. '1 '. :·l ... \\~ (ti 

c ; ID I • ' ,·t 
~J t .... ~ 
f J, J-·_J i}· rt. en -~_: :; ~,/{ r~:- :.:· ~ ~ 

i 
l-' 
':i 

'" 
M t • U ~ P.! 1\, ''1 
+-~ i : o . r !'.: m •1 >, ~1 ..:*"-J~.h tn: :...1 m 
1 ~ e· --<D--...J1 " m m 
(J (II ':I fll JU (l, 

:1 '" 

•'I 
L>" 
f1l 

,.., 
lt> 
ill , .... 
!fl 

P.> •-' 

,. 
:..r 
rn 
H> 

r• 
p• 
!> 
rn 

'1 
Ill 
i .. 
µ 
rn 

!-' 
j.J 

(t) 
p. 

'1 
Ill 
n 
m 
•" 

FJ 
Q 

H 
Ill 
ts 
ir-• 

0 . ~ 
.. ~ 
lh 

l\l 

'{j 

'l 
I-" 
~j 
0 
.~ 

'U 
I·' 
fll 

'i 
11) 

0 
0 
~ ... 
!--' 
!-' 
(t) 

!11 
Ill 

·r; 
p, 

-"1 
1- .. 
!1' 
'1 
fll 

'1 
!·', .. ~ , .... 
<b 

1-~ 

~j 
q 
0 
t-' 

"' (\) 
m 

P• 
0 
~~ 
n· 
I-' 
(ll 
I 
~) 

0 
('I 

I·' 

I·' 
:i 
r:• 
i~ 
':! 
:,:! 

'd 
r~ 
Ill 
!:.f' 
ro 
Ill 

0 
'I) 
(ti 

tf 

§ 
Ill 

~-,.., 
~::: 
!'l 
c+ 

11.l 

!f 
ro 
in 
..:;j 

·~ 

"' 'tJ 
'1 
1~· 

tj 
I~) 

I 
I-' 
u 
Ill 
p, 
!I> 
i::i. 

;.r 

ri 
fl 
{\'I ..., 
ct 
u 

•. J' 
~-~ 

r+· <} P· / 

!!' (,......· :J 
iJ 
<ll 
() 

;s 
pi 
:1 

u 
0 
w 

:..r 
0 
0 
r• 
rn 
''$ 

:-r 
m 
\ll 
.,..~ 

[.,..•! 
>-cl 
!.f 
(I) 

~ 
m ., '1 

I"' 
ij 
m 

~ 
J· 
Ill 

«" 
I~ 

0 
:-1 
I 

!J 
t1I 

..; 
P1 
I··' 
~ 
<D fU 

I·' 
01 
: 1 

•' 

,...,..! m 
>< 
c• "" ... 

(II 

f-1 

.J .. 
u 
t·' 
1.1. 
ft> 

g 
<]) 

c• 
rn 
t~' 

'1 
dl 

t::---.....___ 
~ -----~--~-] l C:::::-
-- ----

r. ---=-------· --
O tn O C'.l 

~
u,-::;t----~ ·~. 

!
·;;-~ ·-----~. -r~ 

!3 ru ::J fJ. 
• tn (I) 

., :( fll •j 
(ti '~· :.;: c+ 
.- µ. 11) ro 

" 
:\l 
'j 

!J~ 
r\I 
'1 

!;" .. 

;:J" 
\ll 
:J 

('+ 

::r' 
Ill 

'd 
ill 
I-' 
I-' 
ro 
cl" 

':( 
b 
~ 
fl! 
u 
lll 
::1 
(+ 

0 
• '> 

... 
:.r 
<(l 

0 ,_. 

::r t" 

µI 
t-' 
I·-' 
0 
~ 
(f) 

[I) 

'd ...... 
Ill 
("'• 

0 
:.:! 

('-+ 
() 

() 

0 
H 
'("j 

'1 
<(I 

'" Ill 

Ill .... 
'1 
,.~ 

:1 
t• 
(} 

JU 

0 
i.r 
tn 
l1 u· 
m 
'1 

~, .. 
m 
'j 

m 

H 
Ill 
t• 
(} 

:r 
II' 
~> 

"j 

'i 
P· 1., 
I-' 
<D 

c 
en 
m 
<I) 

fa 

m . ~ 
t1 

r11 

•·' @ 

(II 

{+ 

d 
~ 
!tl 

't:J 
t1" 
f0 
r· 
d 
fl> 
<• •• 
r~ 

~., 

0 
I j 

< .. 
j 
ill 

... 
0 
'1 
:f'. 
l\.l 

~t 
!:I 
0 
<+ 
1-~ 

0 
~ 

0 . ., 
("I 

;:r 
l!) 

(') 

0 
I'! 
(j 
':I 
((l 

tn 
fl) 

.~ 

(.) 

::i 
'(J 
Po 
(I> 

«I 
0 
:,.1 

Pl 
!' 

in 
() 

r+ 
1~ 

0 
!:1 

tn ... 
H 
~ ... 
~ 
1~ 

Ill .. ~ 
<t 
(J 

0 
l:\l . ' 
I 

,+ 
:,,~ 

'Cl 
ru 
(ii 

: t• 
0 
n 
"" '. 

1u 
l.t 
In 
0 ., 
tf 
11> 
"j 
ti) 

,.. 
u 

I-' 

?; 
In 
0 
tJ· 
e 
(+ 

t-l 

H 
~1·· .. 
0 

11' 

Ill 
!·"' 

"1 

"1 ..... . ., 
I-' 
f1l 

i': .... 
<1) 

m 

P.) 
~1 

0 
I~ 

I-' 
t 

··~ ,,k 
, . ..> 

~-rn 
p, 

!J"' 
«-
ii 
"f 
~ll 

I~ 
t·-" , .... 
() 

l·-
0 



f', 
j \ 

I ~ \ 

//j\ 
I:--'\ 
I / \ \ 
I I I \ I I ·, 

L...J :--.:: DetrelopeC. d~rin; bench rest E!i.·,oti~; c.,c:~e·titi:r:: s.:-"Jiu.:::. 

k~l;f-1S:5C, t~!s syst,e~ a;i;ilie::: t·~ t)O..,'.Ser-act·..:ated fiN ar:::e. 
I I 

b~e ot- ~.~c:i \"e wss t~ elir:::1:.:st.e : ~e ve:ria'":.le ~f~e~et :--J t~e I i ~ 

Hoot<" '
1 
• • 'lo·.ilde r fro~ s 'lot to ''>o: i '1 a:'< e f'!o ,-,. to :~ o,-ove 

8.ce':l:::""-"ey .• l '.!'11e ?!'lpC!.:lle was sou;ic. e.:::.:. wse inS't.!"'.lme!1<:.al in 
J J 

w"nr~n- be::i"i.., ""€~" m~"c ..... ec: ·- "'o;..,;nc:"::cwn 1~€:>\.i v..,,,..k .,.. ... wac: -'s~ .;.. ,_ ':: j.i~--. _., -'""" -~ - .:..-.1 <I._ .. ..,'., .... ~ ... .;.,, - ........ .., 

a factor ln ~~e d~v~lo~:ent o~ t~e seve~al accu~acv dev:cee ~~w . - , .... 

I 

1~ use i~ ~al~~ry test.'...ng a: t~e Ilic~ plant. 

• x.'... :.en~ n. ! ~~e ~~:~c:?le is s~~~~, a~t ~o~ :s ~e:~s uEe~ ~ I 

-c~~~e:e-~ _z~~:~-~y ""::~.~ F="'-~~~e~1::-a~~ .\_-.-.. -:-~_.e_ .. ~ ,,.,~..,:::.--..'fi .... -,c\....' - '\.i.t.fi- ..... J; ,..! ____ i 
- - ---- - -· - - - -- - '"-·--,...-- •. -c • .-- _,..,..;.. ·':: ----

: US:t::... t'.:"' .. !.E c":"r"".°er- ~~~cce~e.J' .. ~., .... "-, .,.. ... ~~--~---f '"..f..i:-· ... ·-
~.·-- - _..... ---""--.· -·· ---·-.. '::-[ r---~ .. 

1
1 1 

:;·e::.:~:~~~~~ ac:-..::--~:: :.e .. t.~ce·E ·i;e_"';e ~~?\re-:--~ s.j ... :i;~:se:~~ :J 
I LJ 

//,P~t 
Al. 00:29887 



................. -.;; ;;~-
:""'"" ._, 1 - -- ~-'":::" 

:2 

!~e~e~c~e I believe t~e 

' < 

""'""'"' .,,.J ... ! \,.,...,..., - t.,.. V"t- . ., 

I : 
L! 

1;z1~t 
/\.L 0019888 

n 

I I 
LJ 



been 

skee: 

f:ns. 

~;":':~~ ce:; ou: E tcn::i ~:-i-:: ~ec~1.: C...~SOr~t ~.n.5 C~a.~ect.er'! £ :...:~ a~-~· •oe·. n. j:I 

:':;_e ~::-i::-.ci;:J.e~·. - ;:::-ev:'...::;lls:ly n:er:tione::.. . . 

:'!--.e~ W€:-'e =!"~:: ~e-:.E o: cc~:::r t ::.Etc!"~~~; ~t::~,~ac.e :.~ w~ot > ,... __ ,..._.,_ __ _ 

, ,,.. 

. ,.. __ ....,_ .... J,. r.c;.:,ro. 
~,.. ,_ _ _. ......... ._ 



;--.., 

/fJ\ 
/J' ~\ \,b• yon:i gy butt ;>a~ ::io ~ produce~ . 

\ \ ~1 
: ~ . 
'--' I 

I i A standard 3C'06 calibe!" renuir-es a 3C b.s.rrel to 
I I . I 

O .,.,l...i.~.., ....... ...,~ ..... ,.,.. v .. l"'c~ty ITl"'-e·,,...e'f"'"'e ~t 1"' ~..._v·~ .... ".,, t. ..... ,"t "' ,... ~-•· .. ~-..r-~-..;..;-~~· l!Oeo \J -· ~ " .;;. :J ""' - ._.,. ... ..... 'vlw .,.j.. ..,.;._..,.. ..,.. ;:;;;.. .... .c;.. 

c~nl J~·e~-~10 a~~u"• A~ ~~s en·~~y '~ .,.,e~~~ w~~·et w~e~ US1.~-•~ ..... 1.,.- ... _I ... - ........ ..., •• ~ ...,_ !::"' , "'· - ,._ ;,; ..... _ ·""-"" - -·- -

barrele a! ·~~rter Den;t~s. The escaping gee fro~ a 2Ltt 

':::ie.r.'."el !.'!"! tr'-~s caliber i;:ene!"atee a rz:uz:zle preesuN- o:!' lC, OCC#s:: 11 

I -'"----
anC. is esce.i::l~"- ,.. .. elocities i~ excess o! 2700 ft/sec, 

';:,"":'.;_!: :c:-!.;.ci;:le c:i:..:::: ::e i..:S€C en s~:t~.1."'S e.!2 we:l a:-;~ co:r':::jr:led. n 
~it' t'>• "ecc: 1 -re:iuc in; ""inc: "·l• in t~e Kll OC codt a;J~.,;o I ' "' ...... .,,,,~ . ..,_ ... ,.,.,.., "'...., ____ . .., 1 ""' ---.... -- ---- . ·-· ~~-··. I 

!~~~i~:ly e?=e ~e~ia~le ~ea~E ~ust te ueee ~= ·-~- t 
l 
! 

/r'#~ 
.AL 0029890 

l 1 

u 



I\ 
I I 

//\' \ 

/~\ 
J \ 
I~\\ 
I I \. \ 
"'""'-' '----' 

va~ve mec~anis~ closln; t~e escape 
~ 

D:. !. l.i ze a :r::\...c., ~~ ""'"'C 
..I.,...... .... - ,,.. - -· 

bullet 

~ -,_ 

T ':-:i $ po r: :. o;; i E re l ·~ v e l v = .. :::i :-t. 

T·~e :-ea:" ;i:):-t.~.· ~:,JL·j fl.· 
ta~~e: ~=~k= like c=:le: clos~~£ a E~~~~:e~ vslve ~~P~ · I ~ 

~ - -·' I .! 
.. .. "\... + .... )... ., ... .i. 1 .... : ~·"""' - "h..-.. --: ' - ( 

~~ .... a· .... e:. -:v+ ... :e ~·...:._.:.,€: :ra::~.;.~c ":.~€ sYpE.:::.:._::= Eaz. •~ .. € -
1
----... ! 

Ee::t:'...on I 
L L 

/.:>-/j;;t 
AL 0029891 



f~naliz~ns it! spin a~d acc~~acy. 
t 

E 
b 

sect:o~ iz: ~eld 

l 
LJ 
~ 

~~ 
LI I I 

I i I 
I u 

)~1~£ 
A.L OOJ 98 92 



Fif. l 

f!..rst 2c 11 

--·· ~ec::<.: ;e:.~..:c:..:~:-.. "::'"-
"" -.... ~ 

L /?j.2k. 
AL 0029893 



. ' 

17a 

·--------P"CJ No .. _---------

WO~!("--··----

______ .......... 1--___________ co~»1..,.l':"£f:l ________ :::ii~,_-_______ 19 ____ _ 
.i ~ 

l ! . 

i. 
I 

I 

, ,. ' 

\ \' 
' \.\ 

•, \. 
I LJ! \ \ ! ~ \--.:l 

. ,,./// .· ./ 
~/ ~ ,,.. .~ 

~.,' ,.. .• /./ ,/' ,., ,· .· / / / , I.. . I . ,, . , ./' / /,. , /.// ./!»',.,.., i I 

~
~"! [ ~ . : 

1 : I 
' . . 

r 

'· < 
1 

JQw 2 
/ ,,..--.,_ , I 
(/ '- \ I 

·-

\ 
\ 

\· · •. ', </ 

\\ I / j \ 

1 I 

i i u LJ 

AL 00.29894 



bv ac~u~llv ~!~n~ h 

v~lve. !:.. i£ al:o ~~ 

/9~2C 
AL0029895 



I 

Fi;: ·~ 

j. 
ll 
l I 

;! 
I 

:1 !! n /---7 
! ./ 

~J..:.- ~ 
~ 

/ 

/ ' , 
I 

$•£<.~No----·~---

\/VCRY. S---------- ---

,,( /• 
. , . 

.... w ... ~ ,. / 

,> 
,· 

, 
/: 

;"' 

~~~~~~~~~~-~~~-:-~~~-~--~~~~-~=---'.;;::,...;~~/..:_;~/-·~~..,.........-:~J'~_;_~~~-...i.l~~_;...~~-+j ii 

-------------------............. ·=··~ ,, , ____.,......,,.-' I .J ~ LJ 

0 
AL 00'.!9896 
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/D\ 
f_ Ir--\ \ of SOCC t'~ · -;:>er- eecor.:i. Natl.!.re.lly, -wi.th t~s veloc1 ty and 

I ' \ ' ~:::roi~e:tile c;:,11structi-::m o: 'hi£::-i. har!ness a::i! tou;r-"1ees 

cJa~i ties, Denetra.tion of artoor -..as a.c~,1eved wi t.h devasta.tin~ 
j I . 

r..istJl t e. 

rr,·~--- . "\~.ct"'"',;...,._ .,~.,e "''"'"' "'"-'0 ~~..,., -.f '%7~n a'i" C"'"-i" L5J.." .,,,_ -.......... ........ .. ... '-"• "'"" .. ;...,_ .., . .,, .. · -. """"-"--· 
ce use~ fo. t~e ini ial te~t of t~e Gerl:c~ pr1nci~le. T~e 

I • 
I 

"t-e!'!'el S°'.":O' lp Ce a..pp!"OX°!.:Z!?.":ely 26 11 1!1 length with a..tl initial 

SO:OO:~. to~1 c· ~ - , r o'!.' . ?-7=." ;raduelly tapering to • 2llCH 

,,.., ~r-" m'l.l,,,,. i t ,.H ..... ~"'"'" .... ~~n t'-"i_c;t, .... •f"''n- tn q,.._.__~.ev;:, _,. c" . -"["I _as. r: .. on .. a. ... "'- .- e""-· .. ..:._.:. ... '!!:: __ .• ~ _ 

s~a:=:ility~ '------

\.......:, 
'!:::e t~e e.c;.ual ':'.::!":::•jec<:..:._e "'".J.l"''l"':mn "' ,.,v +;.,.::. ig::itinF. 1J:e.ter:al 

•af• enou:;, unde~ no"'1ial ~.:~u, <~~ :io concern. 

W':oe~ initiated ~orward ~Y t~e t~~~ ba~e ~ercmss~o~ 

ty~e ~rime~ t'e ~~ictio~ cau,e6~~~t !to toe ta,e:-eC 

bore wo~1i orovi~e co~tust~o~. B~oft ~e large w~rk:n; a~ea 
e:x:t.:-a th!"\!St w~·..:.lc 'be s.:tai::ed. as :he er:.>1. •. g bullet. 
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! believe, because of t~iE ~roce2s desi& 

~~~ 
s: ""e::;t:: ar.i p.!"'o;>er for feeC.J.r:.; s~ot shells. The :ies.i::.::nt . 1 

- I i i 

,;;~ not i~,olc:Oe a tuOular ~ee:'. system ~!"ciC~ ""' &Cve~se J LJ 
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E~?erf~r· The ~ri;;er mecha....~is~ o! the ~788 was s natural 

fo!' t~e sho~~n !ind provided a. clea..."'l crie-p let oft wit~ very 

fast l~ck t~~e o~ ~rou~d 2.7 ms. 

T!ie !'et on we did ::'.lot pursue t.he pro~ra:; further "ai= 

because o-: .._~_r_._c_o_l_e_,e... r .:-e9lc;t:.ance in lieu of a ea:. 1.:;a€'e 

for Oerein!!'o~ •OicO h ~~ wou11 lower ~h• 5totus o! 

t:ie MD .. 00. '\~ei 
• Y••:~ that time mar Lf in;\S,cuhted we <10"110 sell SC,OCC >.:nits 
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