# $% & &
(&) +)&
# /11012 +* *3

4 (L1111 012 +* * kX OXF@RD

B . 7( 88 INSTRUMENTS
8(9 5 6 8 6




+8 8

+8 8

+8 &

+!

8
&
8

+@8
+&
+&
+&

+8
8
+8"

+!

9

(

Q

#<

+83

-
N
N
m
1
1
'

E

@

+8*
+8'1

1]

#< @

+8 +

9

+8 +8

+8 +8

+8

+8 8
+8 8

[a1]

+8 &

+8:



o]
[e]

B % o
g & &

H*

%

&
&

E

#< @

88
188
188

:88

188

.88

04 14

<

©
oy

:88

:8&

:88

9

G@

E

9< @

1]

%

:88

66

28

28

8

@ E

<

8

404

&

8



nxg
nxgg
kg

"3
"k
!



9< 6
$ 6 < <
< $ <
<
$ 9
< 9
< < $
<
9< 6
6
D
6 $

6

9

(9

&
8
9 < 6
9 (9
6 8 #<
6
6 $
9 6 <
(
: 6
6

$ 9<
6
$
? 8
$ <
$9 $9
< <
8 (9
$
$ &



$%



1)1 +2%3+ + 4 25%+

3 I 51 613357 1335
83 1 ,,, * -
3 1 :>*( : ;00
2

" %%) 9< 4 25
!

1 N |

|: %>>
. %9




#< 6 9 6 9 < (9 ; 6
96 8 "3 9 6 <
9 < 6 9 < 9 6 8#< 6 9< 6
6 9 6 $ 9 > 8
mn % & 1 ( &
6 $ 9 6 6
6 8 #< 6 6 & $ < 9
6 9 < $8
#< $ 96 "3 6 & 6 &3 8
< 9 < 8 #<
< 6 96
#< $ 9 5 6
/ /3 9 6
5 $ 5 3 8
#< $ 9«< < $ & 6
8 9 <<
9 6 <8 6
9 $9 9 6 3*3 @ E 9 8
1 n $
#< 9 < 9 < $.5
$ & & )
* $
3l 5 / G3! /G" B 3
;B /&> /G" B *
"3 3 /G"3 /| G3 B 3
;"2 3 /G"2 /G3 B *
3l B / G3! /G3 B !
;o B /&> /| G3 B +
mn + I
E9 % 6 < > 6 9 < 9 6 & 6
< $ 9 < < $ 6 $
< 9 3% 9< 6 8



<8
$ 6

6

< <6 <
<6 < 6



#< 9 9 3 6 < &
9 < 6 8
+
# 6 6 < < H < 6 6 8 #<
0 (63 1 < 6 6 <
$ 68= <
< 6 8
#< 6 $ < $ < % &
< 6 8
+ $ /
6 < < 6 9 6 <
< 6 < 9 < 6 8#< 6 $ $< <
< 6 6 8
+ " 0 & 1
# & 1 & 2
6 A 6 6 < $8' < < (9
6 $ 6 < A 6 $ $$
< 9 6 $ 9 $8= < $ 9
$ < 9 & <
< 6 8; D < ®¥< 9
<8
4 9 < < <%H $0 18 <6
66 8 #< < < 9 $9
6 8
+ + -
#< > 6 6 < 9 9% > 6
- 5 <'®6 6 3
I 9% > 6 9 > 6 9 6 6 & $

J8



#<
<
9
]
#< 9
(6 66
'6 6
6 <
< 6
)
#< 6
"6 6
< 6
_— <
9
"6
<
_— <
9
2 E 3
n
)
#<
#< > 6

$
66
9

$

$
<

$

<9 <

9 966

8 #

9

8 #<
6 < 9

$K

6 (



$9¢(

&& -

9

&& -

< 6 (6
6 9;-

6
33:

$6

’

#1

&<
6

9 <
3! +&6



< ' < 6
: 9
0 <
> 6 &< 6
9 $ ' 8i#<
"3+L < 9< > 6
@ ¢
6 8
, 6 $
: (&
E 9 6 $&<
1 < 9
& < 6
6
1 6
1 6
| ?2C44) 6 8
1 4 < 6
1 4 < 6
1 +5 $=5
, 6 $
9 9
<
6
4
< & 9
8 #i< <
,6" $
- <6 <
& < 5
6 9 <
6 < /
< 5«<

6 6
$ &< 6
B89< 6
< *6 <8;
6 9 9
8
< $9
0 4
&&
$ 6 < 9 6 .
< <8 9
8 #i<
9 < 6 &
< 8
8#< 6 < 9 6
6 8#< 9 9 <
& < <8
& "+5 % <=5
< 2 + 8
< &
8
6 9< 66 $
< 6 8
< 6
<6 & 9
6 9 <266 8 #<
< 8 <
< 6 5 &
8
& 5 9 6 <
9 <6 8

+&



< 9 < 6 "+5 $=5
< <
< 8
$ <1 ' #
< | DB-J 9< 6 8
=5 < < < | J
6 9<
, 9 && - *
, 9 n
#< $ 9 $5 9 < <
8' * < 6 <
< <6 < < 9(
9 < 6 & < <
< 55 3 B B ¢! 3"+B <
< < 55
< < < <8
9 < 6 & < <
< 55 ""+5§3 B B B 2B <
< 6 <
< < < <8
#< $ 9
< <9 $9% <
9""+5'3 B 8
#e $ ( $ 6 9
6 ! 3"+B < b5 5< BF <
< 55 93 !
$ *
; < < $ &< <
< $ 8; 6
6 < < 6 8 #< 6 $
# < < 6 & % <9
#< < < 6 9 6
< 9
3l B &< 3* B 8
4 32B < 55< &< 3 B 8
1 = < 9 6 < 6 $
= < 9 6 <6

9 <

9 < 6
9< 6 <
1

(
> 8 #<
9 < $
9 < <
5 5< 1& < 6
8
9 < <
5 5< 18?
< 5 5« 8
""+5'3 B 6 8F
< 55
3 3!
< 9 $ 9% <
B 8
< <6
<6
9 $8
5
93 B B 8
93 &3"+ 3* B 8
8
6 9 6 <
6 8



1 4 <6 & 6 <
9 6 9 9 <
EOED+ + 1 < 9
B "
" B
“v 4B
3 B '
3"+B E
3* B E
1 #< 9< 9 6
4384! #'8"'
4+ # 8"
1 < 6 <
< < 8
9 <6 8
, 9" 0 4
F < < < $ < 6
$ & $9 <
9 < < $
$6 8
66
9 < < 6 < <
< b5 5 8.9 < <
< ® < < 55« 8
< 6 9 9< <
6 8
, 9+ 2
< 6 $ & <
< 9 <6 8 #<
8 #< | C 44
6 P 6
. -
#< $ 6 9 >
6 6 8 6 9 <
0 6 < <
6 8; 6
#< 6 0< 19«< $
8 #< &9 9

3+ B#HF - #

3+B $ #

9



#< 9 < 6 9 0 3*3 ---1 A < '@-#5

B- 8 #< < $ < & <
$ $8
#< 9 < ' ; 9 A < '@?-#5
B- < $& < 6 9 < <<
8
#< $ 6 $ < 9 6 < 9 $ < < '@?-#B-
< 8 #< < < 9 <
& < < '@ -# B- 9 < 6 0 <
6 8B #< 9 6 < 9 < $8 #< <
6 $ < $ << 9 8
%< < 9 &< 6 & ' 9
< 8 #< 6 9 5
< $9 6 6 9 < 9 < % <
< 6 < $ 8 9 3% 6 < < % <
< <5 < < < 6 < 9 < $8
; 6 $9 < $ 9 &
8 #< & (6 & < 6 < $
< < 8 #< 6 $ < 6 9 6 <
@-# B,- 8 & 6 6 6 < < 9
$A @ -# B- < 6 $
< 6 $ < $ <
8; < & $ 9 66 & < <
(9 ; 6 . E +8 38
9 < 6 &< 6 (6 6 < <
6 ( M+ B8#< 6 9 9
< 8
< < <0 1 9 6 9 &< 6
9 6 < $ < < 9 8
) $
< 6 6 6 6 < <
8" < < 0 6 % << 6 B <
8
#< 6 < < 96 < $ <
< 6 < 9 < $0 < 6 1B
%< 6 < & < $ < < e8] <
< H 8 $ 9 < 9



#< 6 6 < 9 <
< < 9 < <
: % <
' 3*3 5 9 6 6 6
$=5 3*3 < 9 <
9 = 66 -> 6 o= -1
6 6 & 9 = # 6
$ 6 < <
* < < 84
= 9 3*3&0 # $ & G # G9
3+ 3 > 8
< 3*3
1@ D < @
#= = o 6 6
" = # 6 = (€3 6
+ # D +
) # D 1
= /+B <
@= @
9 = = /+B <
. < 8
#< $ >
& # =# 0 3 18; < &< $
6 8 & 6 (6 6
> 6 9 < 6 & # #
= = =8
B 9 < 6
# 6 = < N/ +8 B
# = D O5+8r B
= <H< < 0/38 B
= D #< < N/"8 B

(8 (; B M* B



E
#( E
#( = E
#( E
( E "
(= E 2
( E "6
4 6 no(< < 2< $ 8;
6 ; 8
: / =
9 9 < < (9 6
6 9 6 6 $& 3*3
6 < $8 #< $6 9
< < '#- B+5 $= 1
< D B- ®B+5 $= B- <
< < 9 6 < 6 9 6 < <
< 9 6 < 6 & < =
28 #< 6 6 $ 96 < =# #
6 8
# ;B & 6 6 > & < <
66 9 (9 ; 6
, " . =7''>0908
< @E 6 3l $@:E
9 < 6 8" 6 9 < 9 6 <
---92288 < 6 @ E 8
@ E < 6 < < 6 $
6 < E 84 <
6 6 8
#< @ E 9 6 9 $ <;---32285 2: C &
> 66 8;
< 9 8
9 < < 8;
$ 9 $ < $; 5
# D D = " =# -



$@E 66 6 8#< -= 6 < <
< $ # OP < @--? 6 < <
D # 7?8 #< < 9< 6 $ < @:E®6 8
6 5 6 < 9 % & < <
6 A 9 < 8 < 6
< < < 6 6 $ 6 < < <
$ 8
E 9 $ 66 &< $6 > @;E
8E$ 9 &< $ < 3+8 ;9 <
$ $ < 6 < < 9 6 < 9
< # 8 #< 88
, + = =# 2 -
#< $< < $ @ # %' F . E &
6 < @;E < <6 > @ E 9 8 #<
< (9 ; 6 Q &9 < < @ E 9
& 8; P < 9
< 6 < @ ;E8
# < $& < > @ #- %' F #- =' # 8#< <
3+ $; E '#- < 3+ $ 3*3 <
$8 #< $6 6 3+5 3 3+5 3 & <
<
E 9 3+5 $ 345 % & G -5 G$ 6
8 D (9 < & 9 < <
@ $ ' 8 #< > < 8"
@ $ ' < 6 $ 9 6 (9
; 6 8
3+%' F D@ 3+%' F D@
3 *
* 3
!
!
? < < $6 6 < 6 $ <
8
#< $ 9 < 9 $ @ $

1888



#< 9 "+ $=59% < 9 <

6 &6 G' 'IbD;CGO < < P3 6 ED'3 3 <
3C1B; 9 < 9 8
"8 9 6 5 8
38 96 < < 9 8
*8 6 6 9 6 80 &
281
#< 5 0 9 9 D232 *' 1
+ 6'9 6 $ 9 3+ 6 (6 68%<
66 < < < $8
4 & 6 $ $9 6 "+& < <
9 & < 8' 6 (6 6
+ 6'6 % 9 6 < 8
#< < 9 9 < ##D
&# # D 1 | + B8 #<
03! " <6 5 B 9 8 <
5
/ ?
E 0 1
; E " 0 1
E 3 0 1
E * 0 1
" E ! 0 1
E + 0 1
+ E 0 1
E 09 ; 1
, ; P! 0 1
" ; P+ 0 1
; P 0 1
+ : P: 0 5 5 1
6 /+B
, /""" B 80= 1
9 B
. 4
#< 9 9 < > < 96
< 6 $ < 9 8 #<
6 $ < & ""g 8

Ro



#< G 9G $ "38;9 < G 9 &<

& < < <56 8"’ 66
9 (6 $" 6 9 6 :0 /+B1
5 8
#< 95 < GG 66 8
< 9 8
. 0 D 2
5 5 6 $ 5 6 $ 68#< 9
8
# 5 5 & "I < "0+B1 20 BB
#< 6 6 6 $ < < < < $ $ 5
® (6 $1 18
4 (6 & < 6 5 5 $ (9
6 D 3 D 3< 6 6 8 #< 6 $ < <
< < < < 6 8
9< ;D 3 & < 6 9 6 <
D 3 6 G G GC B
< 9< D 3& < 6 9 6 <
&6 G @D NWIB
9 < 6 6 9 9 < 8
]
#< 9 $=5% < &6
G?'D@-;CGO 6 EB 3 < *G D 3 ED+* 3 < "C18;
9 6 9 $ 6
< < < 6 A < $ $6 9
8
$
$
<
6 <
9
+ B
, ?
9 < $ $ <6 < 6 B <
9 8



#< 6 < "3 6 <
< 6 8 <6 9
< < 8#< 9 9 6 % $ 6 <
< 6 8
/&3 6B 9/G'3
0 < /GL1
, $
#< B 6 9 < < < 6 $
< 9 < 8 6 3 <6 " <6
< 8
5" B /G9 5 9 < $
0 < /G8L1
n * $
#< B 6 9 < 8 6 3 <6
<6 < 8
/& B 9 B 9/G B
/G B 9 3 B 9/ & B
0 < /GL1
, © 2 && -
9 < $ 9 6 $ 6&< < <
96 < < 9 $8 9 < $
< & < 6 < 8
< 9 6 < <l 6 J& "8 #<
6 $ 6 < 6 % < 6 5
/ $ 6 9 8 $
9 < <9 < 6 8
9 < <9 < 8
/ 6 $ 68
=9 6 C 8
=9 $ 6 8
=9 6 8
=9 << 8

33



?
#< < 9 9 < 6
< $ ( 8
I''0
#< 6 ?C 44 <8 %< < 6 < &< %-
< 6 8
%@ |/
#< Y- D %- A 6 8#< $<
< $ A < 9 < < 8 %<
6 A & < < 6 $3
- D %- < > < 8
9 < D o- D %- < <
6 $> $ < < 6 6 $ (
;- D %- 9% < < $ 8:9 <
< & < 9 < + 8'9 3
(6 $" B &9 9 < 3
9 < 8 < < D 8 %<
D %- &< 8 #< <
& 6 5G < > 6 6 $3
n /O <
9 < 6 6 $ < D 'D9 6 < 9 & - #-
3*3 @ E 9 8#< D C- 6 $ < D
- #8' < 6 & 5 & & <
8
%< D P &< 6 < 6
D C- < P 8 & D D& < 6
6 < $ 9 < < 6
9 8
%< < 6 - #- D P & $ 9< 9
8 #< << $ 9 < $& <
< < 9 < 6 8
%< - #- D P &< 9 6 $ 8
' 5 5= <D 'D - #- 8 #<
< G G < 9 < & 8

3*



+ b/ 33 /'0

#< < < $9 < < 6 099
-D # ?4, 6 < < < < <
< & < 6 8 %< <
W™, < < 5 < < 8
#< -D # 6 < 9 < << < ?24:
< < $9 < < 8 2?4 <
9 (6 $+6 6 6 8,9 -D # ?4, P <
< < < << $ 8
#< < < < OB #<
9 < < & < <
& $ $ 9 <
9 < < < 8
6 < 6 $ 6&< <<
9 < $ 6 < <Q 6 Q <
6 $0 GH 6 > B#< Q 6
Q < < $ < < 6
8 #< < < << 5 9
6 8
9 < Q 6 Q 6 < < $ < <
Q 6 Q $ 9 < <<
8#< 9 $9 < < 6 $ 6
9 < < 8 #< < < < $ 6
< Q 6 Q 9 6 < << 8:9 <
9 < 6 & < < 9 $9
$< < << 9 99
< < < << < $ $ <
8
#< 9 < < << 6 $ A 0
$ 0 ""8 189 < $
< 6 & < << < 6 6
9 $8 #< 6 $ <6 6 6 < < < <
$9 "B+ 8
, P /0 <
D-&@ # R @ # -# 6 $ <
8 #< 6 < < 8' < & 6
<= DF ( < < < < <
$ 6 6 8
# & #< 6 $ 9 % D=8 #<
6 $ < 6 < 8

3!



#< 6 $3 6 6 9= 0
< 6 &< 6 - 3 $ 8#< 6
$ 9 < 6 8#< 6 $<6 (6 6
$ 6 $8" $ < <
< "3 6 & 3 $ 6 < <
6 8
&& 2 & #< $ <
9 $8 #< ( < 6 6 < 6& < <
< D= & B8
6 9 $9 9 6 $ D=&< 5
1 #< | J8l4 ) l, < J 8
1 % < 9 D-& -#?# <
G & 4 G $ 8 88
1 % < 9 D=& ;- D %-
$ 6 (6 66
4 < < <
6 8D 96 (6 6 8 #<
9 < 6 &< $ $ < <
6 2 g g
H 9 8
< $ < 9 8

3+

<

& G GDG

9

9 8

8 #<



#< 9 6 &G 6 G G6 6
$ 6 $6 < < <
8 #< < 5
1 #< <9 < 8'
6 < << 6 8 #< G
1 #< <9 G &< 6
8 < < $ < <
6 8 #< G 6 (€3]
1 #< 6 < <<
< < < < <
< $& < 6 8 #< G6 6
6 (€3]
#< $ 9 < <9 9 9 <
G 9 & ""88;9 < <9 & < 6
9 < << K9 < < < < < G &XR9 < <
< < < G &8
#< 66 6 9 &< 9 9 6 H 9
* & < 6 9 & "8 8#< 6
< 9 $ < -# ' #- < G; DFG ( <
6 $< 6 (6 66 & "#- D #72@& (
< 8
< 9 6 < $ &< $
6 < $ < D= & 88
% < A
#< 9 6 < < 9« $ 9 6 < 6
6 8
< &< $ 6 & < # # D -
8 #< G 9G 9 6 &9 (6 6
6 H & < < < $ 9< 6
$ %< < < 6 < 9 5
6 8
%< < $ 6 & D= < $ <
$ <
1 < << 9 < < 6 <
8 #< $ < H &
< 6 9 < < < <8

<G <



#< 6 < < $ H &< < 6

& < < < 6 H 8;9< H <
6 < 6 &< < 6 <8# <
0 9 1 6 & < '@r-# ## 8
#< 6 < < $ <
9 $ -# ' # < 9 5 9 6 &< 6 (6 6
6 8' < $ 3 < -# T # <
6 &< 6 < < <
<8
9 6 6 6 < 9 $9 9 8
4 3 6 9 6 6 $ 9 $
< $9 6 9 < < 6 0
BB# < 6 + ""8 8
: < < $< < 8
#< $ < > $ $ 6
> <8
#H< < < < < > < < 6 8 #<
$ < & ""8 8,9 <
< $ > < 6 8:9 < < <&
< > <6 $ 9 % 8
"6 > < < 9 < 6 & 8 < $
$ < 9 < < < 9 < < 8
#< < $ < 6 $ < < < <
6 8
4 6 6 < $ < 6 ® (6
16 $> < < 9< 6 &< 6 6 9 <
6 Q $ 6 < 8' & 6 6 $
6 <99 < > < < $
< << < < < < > < 6 9 8
4 < G -? G < $ H 6 /"B8
' 6 9 < 6 < H &< $ 6
< PN < << 8 %< > < & < $
< &t B # $ < & <
< ‘@r-# ## 0 D=1 < -# O ?# 8
# <, =-? $ 6 &< < <
D= 8



%< < $ 6 6 0 81 <

#< $6 $ < < < 6 8 #<

; < < $6 $ G G 9 6 &<
< < 9< 6 8#< G G

#H< $ < 9 < < 0<
< D= 6 $9<

01 D 9 6 < 8
01 0 El < P < 9 6 8

01 8
01 9 < 6 8

#< < < 9 01 01 9 6 9

#< < 0 16 <

32



< $ $ < 6 6
> 6 9 8 #i< < 9 &<
< 6 < < 9 8# <
< '"8 8
< < $ $ < 0 9 1< <
$ < 6 8
< 9 6 < < 9 < < < $
< 89< 6 < < Q Q< < $
< 8:9< < < Q Q< < $ <
$ < 09 1 <66 < )
% < 9 '@-# ##H & -#?# < Gt
G & 4 G $ 8 88
= $ < 6 6 < > 6 8 #<
9 < 6 % < 9 9 <
$& 9 "38 %< &< -# "#6 $ ( <
6 (6 66 & < < < 6 %- -
D #?7@ 6 09 3:18 $< < <
$ 6 $ PD 6 9 < <
$ 6 & 88
? < < -# ' # $ < 6 0<
6 189 < 9 &<
66 6 < 6 8 8* 9 6 H 9 &
9< 6 < & 8 8
= $ < 9 < < > 9 8 -
D %- 6 $ A 9 & < 6 (6 66
9 6 < & ""g8 8
%< < < -# 2# &< $ $ < '@
D #F 8 #< 9 -# ?# < $ 9< 8
% < 9 D=& 0 $1 -#  ?# < Gt
G & 4 G $ & 88
#< 7@ D #F < D < 8 & <
-# ?# & '?@ D #F < $ 9<
& 9 & 8 #< 9 < < $ 9<
8



B 6 9 6 88 6 9 &
6 > < < 8
# 6 (& < 6 0 $ /& /G
9 6 8; 6 &< $
< < 96 8 &9 6 ( < $
G <G6 < 6 $ 6 $6 < < $
< 6 8 %< 6 < $ 9 < < 6 %
$ < $ < $
< D= 6 $ 6 8
%< < $9 < 6 &< $
< & $ @-# ##H 0 D=1 -# ?#0
1B %< 6 G <G < $ 9 D=
<0 16 0< 96
9 < D 9 6 < < <
P < << 18
4 6 0 < 16 $ 6 &< <6 < 6 $
< 0 19 9 8 #<
9 > $ < 6 9 <
#< <6 < 6 <9 3 9 6 &
$ 9 6 9 < < 6 8# 6 <
$ <6 < | 9 J& ""88
9 6 66 $ 8#< $ 6
< 9 $ 8 #< $ $6 <
6 < <6& <
9 6 < 6 < $ 6 <
< 6
9< 9 6 > &< $ < A <
9< 6 &< $9 6 < 6
9 < < 89 < $ ( < 6 < 6
< 6 9 < &9 < 9 6
< 5 0883 &< 6 G <33
! $
6 6 < 9 <
B 9 < $ 6 & 96 8#< $
< 6 9 $9 8
) ) 4



#< 6 #:B- ?-@ #B-
$ 6 8' 6
9 6 $ < 8
&< $
< < $ 9 <& < 8
H< $ < 6 9< 9
9 (6 & 9 < 6
#< B 6 #:B- ?7-@ #;B-8?
< e°] 9 "
9< 9 6 & < <
6 $8 %< < 9 H &<
< 9 < 8
+ ? / &
4 9 56 & < < $
$ < 6 < < 8
$ 96 &< < 6 $ <
6 8
"2 #< $ 9 < 6
$ < b6 8 #< < $
9 85" < 8
< < 6 6 <
9 < 6 & 6 G D# ?@8#<
< G G 8#< 9 ?C 44 < 9 $5
< < 6 $6 9< ?C44 <
%- 6 6 <6 8
"9 6 < G *8"G
< 96 < < $<
8#< 6 $9 $ Gac
9 < 6 8 #< 6 <
8
#< $ H & < <
8
= < < < $ < (
> 9 $ < < $ <
< -# PH -H# O H#- < < <
6 5 6 6 $ <
> & $ ' -&D %- 7@ D #F

96 6 $
9 < $ <
< 8
6 8 #< 9 &
< 8
< < < &
9 8
6 < <
< $
< &
< 9 <
$
< <
9 <
< 9
9 & <
< $H< <
6 9
6 & < @;E
$ < <
6 D D
-?#@;- D= 8
> 0 <
018 B < 9
< < <



#<

#<

*3



6
#< $6 $ 6 $ $6 9 3*3 @ ;E 9 8#<
6 < $ 9 > & 9 8
%< & < 6 < < 9 < 9 &
9 < 9 D C- 6 < 6 $
D D 9 > 8
6
#H< $ $9 < < 0 3*31 @:EQ---3221 9 8
= 9 < < 6 6 9 < 9
+8" +8* $8
#< 6 66 9 < @ E 9 8
6 6 9 9 o< & 6 $
< 8' D 4 < 6 $ $ 9 <
$ < $8
< 66 < GSGO 1< & 66
9 6 < $8 #< 9 9 6
< 6 $ < 8#< 6 $
$ 9 $ D 4 < 8
#< 6 $ 66 $9 < 66 89 9
< < 66 &< 6 $ $ <
8% < < ; 9 &< 6
6 $ 8% < < @:E 9 &<
< < 6 ( 8
#H< $ 6 6 6 8:9 6
9 6 < $ < 9 9 < 9 &< <
6 $ 6 < 8; < &< GHG 66 6 $
< $ 6 $& 1*8
9< 9 < 9 6 6 [ESCYRS 66 $
& 1 88
6" 0 &
6 6 < $ 9 5 & $
9 $ 6 6 &< < 6 8 #<
$ < $ < 66 8 $
9 < 66 &9 $ < 9 % > 8 %<
66 < $ $ < < & <

66 8

* %



9 66 &< 6 $ 9 $

8 #< 9 GIGO> 6 189 $
9 < 66 > 8# 6 B < < 6 &
< GIG $ < 9 < 8
#< 6 66 9 6 6 6 (
66 < < $ D 'D 89 &< QG 66 6 $
6 < 8
6 +
6 6 6 6 9
6 < $ 6 87 < <
> /| + < 6 8
#< 9 6 9 6 ( $6 < < $ <9 8 <
( $ ( 9 $< G G 66 & "8
6, # =#
#< (9 ; 6 . E 6 9 6
9 6 3*3 6 & 6 $8
# 6 < & < >
< &< 5 6 6 $8
%< . E 6 6
66 & < 66 < 6 8
#< < $ 6 6 < . E < 8
%< 6 < 5 6 . E & 66
< < < < . E < 9 < 8
: < 66 & 6
$ < 8@&E8#< $ 87?7 < 6
18
4 < < 6 0 < > &< 9 <
66 9 < 96 8 #< 9 < 6
< < < 9 6
B 01 < 66 6 6 & < <
8 #< 6 $ < 66 8
< 6 < 66 $8
C o= 1 6 $8 #< 6 $
66 6 $&
9 < < < 66 < 8
;6% 5 E 9< 6 <

*|



< GIG 8#< < 6 < $ 9
< < 66 < 9 < 6 8
;9 66 9 6 & $
> & 6 GSG Gl G < 8#< GG < $
6 9 8
D 06 1 6 $9 ; E
< 8 < : E 6 <
66 G RCGEAIG GG . B 8#<
$ > < 9 < 66 8
E o( 6 1 < 6 < 96 & 8
#< 66 < . E 8
9 & < < 6 < 6
; E 80 6 <
< 6 VI8
#< 66 9 9 6 & 6 8#
$ < &< GG 66 $ $
9 GG 66 < H & 13
# < ; 9 < 6 < xR <
6 8 #< < $ < IW 66 &
12& $ ( 6 & g
? < < < $ < : E & < @E 8
#< < 9 & 9 &@ ;E
66 8
6 / =
#< @ ;E; 9 < $ 6 5 $6 9 <
@ ;9 E @EX® E ;---8922 9 8
#< @E;, 9 6 < < < 3*3 .9 8;
6 < $@ E 3*30 < 6 $18;
< @ E &< 3*3 9 6 $
@#% F 9 < : 6 & <6 9 < @E 9 8
' (9 ; 6 $ 6 $ @ E 93+8#
< < & < 6 6 & 88
#< < <9 6 6 96 $ << 9< @ ;E8
#< $ $ 9 < @ E
9 6 8

* 4



- << @E 9 9 6 6 < < 6
< 3*3 9 < $8 #< < 9 9
0 5 < 6 1 ; E 6 $ 9 8
< @:E 9 < =, "ED=$
6 $ < < @;E;?5 - $ 6 8#< 6 $ <
@ E < -2 < 9 <
< @FE 8 < < @EP?5 - & 6
< 5 (96 6 8
6 .=
66 < @E9 ( $< 6 $ ( 9 < 3*3 9 8
6 6 6 6 $ O N < &0 ;"*18' D
4 OANG6 $ 9 < P 8F @ E
6 $ O DIN $ 9 18 0
# #6 1< $ 66 6 8 %< 66
6 &< < 9 9 < 66 8
6 & 0 & =
< @E &$ 9 & 9 o< & 6
$ O N8:;9% ( ODAN 6 < &< 6 $ <
$ G 3G 66 9 87 < < G3G 66
6 < > 6 6 $ <
O DN 8 #< 9 < - < 9 6 &
< O N OXN < - 5% 0 1< 8
6 " / =- #
9 < 6 < @:E 9 < 6
8.9 # P < & 9 $&
#, -5 #9 $0 188 B#< 6
9 $ $ < << 6 < 8#< 6 &
$ G G9 6 < 66 < << & < < $
( 8 #< 9 6 < ( < 8
# # EF#- 9 6 < 6 $ -
D 9 8#< $ 9 $
$ 8#< < $ < 9 9 < $ 9 8
E B ! 6 1 , 0 > 1
E ! B 6 1 B O 1
E " B 3 6 1 E' B (E$ 1
#< 9 < B 9 ---9228 ---3228
$8 O? < < < <D 9 E E 8#<



#< E' B $ 8 #< 'B

< 6 6 < O N OMN <
S#< < < 6 < > $ <
@ ;E 0 18818
#< $ 6 $ 6 $ 6 < < 8#< 'B E' B
9 < 9 < 9 < 6 < $ 0
B &< $ 6 < 6 < 8#<
< D $0 <;---922818B#< 9 6 < $
9 < 9 < > & 8 #< 9 < $
< > < 6 6 < 9 <
> 0 8; 9 <
> 8
#< $ < $ $6 8#< 9 < $
< "6 9 9 6 < 9 &< 'B E' B 6 $ $ <
& < < < 8:9 < 9
( $ 66 $ 9 & 9 < $
6 96 < < < $ 6 8
6 + # 0 ( <
#< 9 > 0% < , & 6
6 6 &88 < << 'B 9 1&
< 9 $ # DP < 8; <
> > < $ < <
9 8
9 < , $ > < 9 6
9 8:9 < > <& 6 $6 $
< , < $ < 'B
8
6 , # % ?
%< < @;E 9 = 6 9 6 < &
$ < 66 D < 6 $& 5 8,
$ 9< 6 9 < 5 8= 6 $
< 9% 6 $ < P 9< < 9 < 6 9
6 8= 6 $ $ < < @E= D6 0 < <
1& $6 9< =6 9 % 8
? < 9 ; E @#% F & $< D < #- 6
8.9 $ 6 9 6 D B- 6 < H#H &
< < P 9 < 8
6 # 77? 87
9 < 4 6 < @:E 9 9 9 $
---§2288; $ < 9 87 < $ ®



6 6 > & ? .=

#< @E 6 - 0-?1 $ < 9 < 9

8; 9 D 'DC- #- < < < $ <
6 GG 66 &9 6 $ < 3*3 8 6 $< @ED 'D
D P # 66 @# D 'D 66 < P 8#< 9 $

#< 9 > 8
PV & 5( < @:E < < 6 < < <
9 $3
6 9 & ) -2 "1 >QQ
6 $ < 9< ( < < $
6 6 9 ® (6 < 96 9 < E$ B
9 < 6 6 > 9 6 < 6 & <
9 < $3$
3* 38 #< 6 6 < < < 6 6 (;---9228
$ (8; < 6 < G 66 9
66 ; 6 GO ;18
6 ; # = /" A =#
%< < 9 < @;E;?5 - & < <
@ E < < 3*3 8 6 $ $ < <
3*3 6 $< @E 0 < '"B&E' B ,
$ 18 #< 6 < 6
< 9 6 < (9 6 ; E 8#< 6 $ <
< 9 9 $ < @E & < < 6 6 A$
< 9 $; E 8# < @#% F& >
$ @#W F ' # =" # & +818
? 66 > < @#% F8' (9
: 6 9 < 3*3 < $8 #< 66
6 < < $ 6 $ 9 $< , E
== . - 87? < < @ < <
6 6 < 6 < @#F < E
< <9 6 9< 6 & $< GG < 8#< ; E
@#% F ' # 088< 6 $9 << @E 9 1 $ <
< E Gl B#< 6 < < 6 &
66 < GIG  9( $ 6 A 9 6
; $ 68

*2



FO F.
6
6 9
<
&
# -5 #9
6
<
oo i)
Cc

9

8#< @ E< <

9 $8 %<
8; <
8,9 <

9
6

6 5
<



? & & 2 && -
< &
66 9 9
$
< < $ 8
< < $ < - #- 8
< < $ 9 9 < 66 G
&
%< < 8#< $ 6 $9 < <
$ 6 9 <6 6 8
< D < <9 GGUXEG 6 58 6
| 8
9 $
( n !(ll!
#< 66 < $ D - #-
< < < D C- D P-= 8' <
< 8"’
D ubD 0 9 1
6 UubD
3 D U
* 6 U
Co< ¥ & < -#t ?# - #H-& (6
< $& ;- D %- < < 8
D C- < <
8 %< $ < < * &< 6
$ 6 66 8; < <
< 8 6 6 < <
< < 6 < " 6 $ < 9



"1( U



#< - 66 < 6 $ 9
$ 6 9 188"
8 #< 6 9 < 6 9 $ <
6 ( & < G G 66
B 6 < G&XG
< 8
=6 0 1 6
$
3 6 6
*
I'X =6 0 9 1
+ 0 1
G5
=6 9 0 9 1
2 0 9 1
4 (03)
X = H D 6
"X < "9 >8
"3X < 39 >8
"X < *9 >8¢
"X =6 0 9 1 6
"+ 9 6
6
#
"2 6 9
# 9
<< 6 6
9 6 &6
33 9 6 &6
3* D <6
3! < %
(( (e 0
#< ?D P 66 < F # 66 8 #<
9 9 < <
6 B < 9< 6 6 $B#< 66 6 9
6 9 < 66 6 $ 8#< P-F 9
8
9 3 9 < GG 66 &
8" $ H < 66 8

6

-88

-88
-88
-88
-88
-88
-88
-88

-88

-88
-88
-88
-88

66

$ <
66



@ # %' F ' # 6 ! 0 GG 66 1
D B- 6 & < < G $ G 66 &$ < ' # 8
9 "3*! < '#- D- & < 9 > I *3"
%< & < @:E 9 <
$< 6 8
#< < 9 5
D 0 5 9 1
" GG 66
"3l
1*3" %

GG IW 66

% )% I(
#i< B- ; ? 66 > 6 8; 6 <
6 $ 9 8
4 (6 G "35 B *8 1 Y4 =2 # -?# G
(( n ll(ll+
#< %' # 66 $ 9 < < 9 6 <
$ < 9 8#< < $ 66 <
< D 8 #< 6 9 < $ 6
H 5 &< 6 (6 6 $ *3: : 6 8
? < < % 66 < < < < $
9 6 6 8
, - ( won
#< -) ?- 66 < 6 < $ # #
> 6 6 9< 9 6.
)6 6 6
? < < < 9< 9( 0 "+ < B
#< & GUG G< < 9 6
)6 $ 6
6Y ? 6
6 Y" , <
6 Y3
6Y! % 6
6 Y2 4
Y ? 6
Y' B D6
Y3 ? B D6
Y! ? D6

Y2 D6



Y3
Y+
Y2

6Y
6Y"
6 Y!
6 Y+

Y3
\%d

#<

#
#
6
0 9 6 6 1
D uD
6 UubD
D U
6 U
' 5 &5
' 5 &
' 5 &
' 5 &
0 9 6 6 1
D 0 < 1
< 1
D 4 0 < 1
4 o< 1
2 <4
® 9 66 1
= $
"6
#
"6
#
' 0 1
0 < 1
D6 0 <
U D6 0 <
G %-- ;?@G G%-- D #?2@G < 6 < < <
< 8
; -=" #- 6 0886 1 9 $ %--
%-- 6 088 < < 6 1 $ %-- ?2@<
9 < 6 ( < 6 &%-- D #7@



6Y
6 Y"
6 Y3 ?
6 Y* ?
6Y! ?
6 Y+ ?
6Y ? ?
6Y: ? ?
Y ? 9
Y3 9
Y* E < 9
Y! E < 9
4 < &< $9
9 & <$ < 9 6
#< 6 < 9 8
( o
#< ' #B' # 66 < 9 <
< 9 & 9 < & D &
< < < < 6 8
#
3 # R
" 6 0 6 < $ 1
%< < $ 6 & "
$(( S (" '
#i< 4 ?2# '?-D=; DF 66 < $
6 < < < 6 6
9 < GG 66 & < < 6
6 $ $ 4 4. 66
$& $ 66 < < 6 $
6 $ < -?2#@;- D=
< 9%9 9 8
( B ) "
#< - #- 66 < << &
99 8' 9
D 0 <1
9 Y 0 <1

66

© © © ©

"3 g

8

<&



$ 8E < 6
/ GH 6 > 8
#< 3 66 9 6 < < & < <
9
< 9
1 "9 66
9 6 < < 8
1 < < 9 < << 6 $
66 6 8,66 6 $9
8 < < 9 <
6 8?2 < 6 6 6 & <
(6 * 9 6 H 9 &
6 &< 9 $ <
< ( < 6 8
(( o#" ("
#< ; 66 < -# ?2#0 1 < < <
#< 6 < > 6
#< 9 < 8" 6 & 8 " 6 9-(
& < G G 66 1"8,9< 6 (6 6
$ 6 < 6 &< <
6 8
0(( "#"S )
#< 66 < -# ?#0 19 < < <
#< 6 < > 9 6
#< 9 < 9 $ $8 " & 8 "
< & < G G 66 "8
( ")
#< =- 66 -?2#  4-D=6 9 <
D%6 (6 6 9 < 6 8 $ <
< $ Q6 Q Q @ << 2
6 $ <9
= $
6 4 03
# 0 *
! "6 0
+ # 0 :
6 D

[ e S



4 C #< 9  $ < 6 96 6 6

9 8# 6 (6 66 9
84 < < <
$ 6 8 96 (6 6
8 #< 9 < 6 &< $ $
< < 9 < 9 6 < 9 & <
9 < $ 14 J | DJ8#< 6
& "8 8
( A
#< D #F 66 $9 9 <
< 9 6 $ < < 35 $3
#< D #F 66 < $ 9< 89 <
-# 0 ?# < $ < &< $
H &< < $ 9< 6 < < 8
9
2
3 2
! $
(( S G '
#< %-- '# 66 < 06 ® 1 6 <
< << $ < %-- 6 8 #< 6
> 6 < 18 #< 9
< 6 % < 9 9 <
9 "3& < < $ 9 9("
-( < & < G G 66 1"8
#< $ $ < < $ %- -
& (6 & < < < 8
9 < < < 66 8
(( "$ ) . "
#< %-- '# 66 < 0 ® 1 6 <
< < < $ < 6 9 8#< 6 < >
6 < 8K R
(6 &8 6 & 8 6 9-( <
& < G G 66 1"8
#< $ $ < < $ %- -
& (6 & < < < 8



#< F 66 < 9 < 6 6 $
< @ E 9 8; 6 6
9 GG 8:9 6 < < 3% $< 9 3
<6 6 $ 8,9 < < 2& < 2 $ 87
< 9 <66 $ < $& <
< $< IW 66 $ # - >
""g8
( L ("
#< R 66 < 9< ' 6 6 $ 6
< @ E 9 8; 66 8D < F
66 & 6 3 3 $ 6 8 2

1 n 2 ))
1 8
3 " "
#< WO 1 66 $ < 6 < <
$& < < < 9 8; $ $
< 1 J 8
#< 9 $ 9< 6 < < 6 | J9c<
66 9 &9 | J6 $ &< < < 5
< < 44 & &8
9 &
; < 66 < 9 6 8#< $<
9 <6 6 9

9 ; 6 9 8 #< < <9
9 $BH#< $ 9 < 99 6 9

$ < 66 < 6 9 68 66 9 $1 &/

< 6 < < 6 6 8

) II!4 (4!.( nn
?2 9 < < 8
) (# '

? 9 < < 8
) ) (# ! 5% ("
?2 9 < < 8
6 n (# ! 5 (ll
? 9 < < 8



< 9 $ 8 #< < <
9 < 9 3! 9 < $8 #< ( <
G G< G G < > -t = - #- 66 8#< $
6 8 #< 0 1 < ( 6 6
|/ ® "% 7
< 9 $ 8 #< < <
<9 3! 9 < $8 #< ( <
G G< G G < > St o 66 8#< $ 6
8 #< 6 6 0 1 < ( 6 6 8
#< 66 6 9 $8°' < 6 D
R < $6 < 0 < 6 1 9
< 8
) ("5 1
< 9< *®@® G < ' 'DbD;C 8 #< 66
$ < < < $ < 66
9 8
#< <96 9 < 18 #< 6
< $ 6 < 3 9 <
.C 8
® " (" 5 P
< 9< . @ G < ' '"DD;C 8 #i< 66
$ < < < $9 6 <
6 6 9 8
#< 6 6 < <96 9 < "3:8 #< 6
6 < $ 6 <
< ,C 8
-6 oo ("
® oo
#< ( $ 66 9 C (6
< 8 #< > 9 < <
< < 66 (6 < 8 #< 6 9 1
6 < "328 ;9 66 <
( &< 66 $ 8
5 ( $ H 872 9 < < (Y &Y K
( $ H 9 8 #< < 9 9< G
6 6 $& $ A



5 5 6 $ 5 6 $ 6 (
8; $9 6 9 8; 6 $
< < 6 6 & 6 9 6 6 <
9 6 6 < < < 6 < 6 $ 9 8
#< 9 $ 9 < $ 9 <
#< 5 5 9 < <
6 6 G' 'IbD;CG&& +8 +8
%< 5 5 & 6 < <
< 9 6 G ?# G 9 <8
#< $ 9 6 < 9 > 9 9 % 6 $
5 5 5
1 9< $ 6 &< 6 < 6 8
1 9< << R < > $ < < < 6
8
19 < << P < 3 < << 8
1 =05 < 6 5 6 0% 9 $
M3 9 $18
1 %< < 6 5 & 3 9 < P& <
6 < P < << 099 B
#< 9 < $ < (



#< $ < 9 < < $ < $
84 < 6 $ 6 < &<
< 9 < 6 $ 6 < 6 8
?
4 6 $ $ ( 8 #< $ <
(6 9 9 6 9 (6 9 ( 9 8#<
6 < < $9 6 < 9
6 8
9< 9 9 % < <9 (
<6 8
? 2 && - - & 0 G
B D6 ? 6 $9 < B
6 ? 6 $ | - J 3l
D6 %-- D #?@ 6 3:
, < . -? 6 3
0 < 11?6 $ | J 32
4 ? 6 $ 14 DJ 32
5 5 D PC- #- CD D6 9 <
4 6 | ?2C44J0 16 e°] "8
$ 2
9 < 6 $9 & 9< $ $ < W, < 6
6 66 $ 6 $6 < 8 #< 6
< < 8
6 < < << 0 < <1& $
6 H 1 << << fe¢] 6 8
%< < 6 < $ 6 < 6 <
< << OB #< 6 $ D= 6 <
8
9 < 6 < < $ 6 6 < 6

< 6 < < 9 8 6 < <



+3



' - / $
%< < &< $ 9 6 9 9< 6
6 6 $ 9 $ < 96 6 88G *8"G9
@ ;E GC@3+&B"' 6 < 6 <
< $ A 6 8
# 6 $ 9 6 < & < < -
< K & D C- &'; - D %- <
#< < 6 G- & < < < $ 9 $ <
9 GG 8 # < <6 $ 9
8
D - D %- $ <
> &< D C- < 87 < G G
9 ( 96 6 < # - 9 <
'"g8
6 6 6 $ 6 $ < $ <
< < < - D %- 8 #<
< < < 5 6 6 $
9 < $8; < $9< 6 6 $
8
/ $
6 < 6 G- G $ & < < < %
< 6 & 9 GG K $8G G
Y- D %- 6 $ < << 6 & <
$ & D C- 8#< 6 $ &
- < $ & $ 8
#< #
-( 6 0 < -- 1
# 9 $ 6
3 # 9
* < @:E
! AG6 ® $1
+ G G6 0 $ 1
$ 6 9
G G6 0 6 1

+*



#< < 9 ( 96 6 8 ( < 6 #
$ < < < 6 8
#< $ $ 96 6 $ 8 < $ 9<
6 6 < < $ < 8:9 <
< < < < < & <
6 8
$ &< $ G &G "5y - D %- < $
G 8@ D C- ( < 6 6 8;9 ( &<
$ G &&®< < 8,9 < $
G 8 X< < 8; $ < > <
G 86G 8
9G &BG< &< $ 9$ < G G < <
< $ 89 9 < G &< $ < G &<
< <66 $ $ < < % #-57?' ED < <
44 8 #< <" 9 6 3 $= 5 D < %3 <
0ED'3 B < G ?G $ 8 #< < $
< 14 9 $ $ 9<
< $ 6 6 << 9 8 %< < $ <
9 $& < < 6 $ ?& < 8
+ / ? < &
D < <D= $ 6 &< < 9«< ( $0
9 1 8 %< < 6 & < <
6 8
, / / ? =
# < 8 %< < &< $ 8,9 <
& 6 & < < 6 < < 99
< $8 6 $ 6 8;96 < 6
< 9 & < 8 # 3& %- 6
< 98
/ " =
(9 6 $ 6 $ @ ;E 93+8
# *&< $ < @8 < < @ E 8
D D %- $ < &< D C- 8 #<
< 8 8 D C- <
6 & < < 8' $ < "6 $
80 < <*'6 $ & @ ;E 9
< ?2# DP& ?D #-7?9 1B < @E < 9
;= 'ED < @;E 9 < $ 3*3 8# -?' ED

$ $ < 8*6 H 8

+!



6 |/ + 2?27 % & -89%

< < 6 6 8 #< < 6 ® < &3 G 66

%< ! &< $ < & G- D %-
< 39 9 $8 #<
< 9 < G G 66 138 %< < >
D C- 6 6 8 #< $

43 6 6
4*

41 X
4 + 0 1

1
(]
o
©
H

42 0 9 1

4" X = H @ 6
47X < "9 >&
4"3X < 39 >&
47X < *9 >&
4"1X =6 0 9 1 6
4"+ 9

4" 6

42 6 9

43 << 6 6
43" 9 6 &6

433 9 6 &6

4 3* D 6 <6
43! < 3

++

6 $



G 9 6 + < # &
9 $G G ;- D %- 6 $
D C- < 8
? < < $6 $ $
< 6 < $ H
$ < $ G (@8#< <
9 6 6 < 6 $
6 V#< 9 $9 6 $ $
< 6 $ 8
#< < 8
6
?
3 =9 $
* A $H
! < <='
+ # 6
?
?
2 ?
?
"3 ' 5 9 6
* ?
") T $
+ ?
89 5( ! (" (#6
(9 6 < < <
< < < 9 5 87
D < G G G G 8 <
3& 9 $ 6 T
$& < $ < G ' DGO 1&
$ < 6 8 # $ A
< " -&D %- D C- 8
#H< 6 < 9 <
9 6 "3 5 8; $& D %- 6 $
< > 8= D C- "
> 8
8: ); " L. ! "1 (
#< 9 69 < H 9 <
$ 6 96 & D
A 6 8 #< 9 8

G 9% $
< < <
6 8.9 <
- G6
< 6 $ 6
6 < 6 $
< D C-
< 6
> &
C- <
& $;
$&9 (6 &'3 8
<9 < 6
D %- < 6
$& <



4 < 9 < &< 9 < $ 6 & < < P

6 < $Q6 6 8" $ $ 9
< " <6 < &< G # #B D¢¥ @G6
$< P < 9" G'8
8< " Iy # "
#< 9 < < 9 < $Q=" 84 <
9 < &< 9 < $ 6 8#< 9 9
< 6 6 < 9< = 9 $6
#x ¥ < ® < 9 < $18
1&< $ 9% G G9 $5 8 8 #<
$ (6 $ < < = < 8 -
D %- $ <= 966G "G G" X< < < $
G (€3 < < < = 6 8 %< <
&< = $ 8# ( 1&
D C- 8
8= vomo (#
#< 9 < < 6 < < 9 6 9
< 84 < & < & G 6 6 6 8 #<
6 < < 6 & < $ <
< 9 < 0< 18 D C- $
< D &< (8
>8 7w H# (" # "+ "
>> 7 "W H (""" "
#< < $ 6 8 " < 6
< o< 1 6 & 6 $5 59 8
< 6 < < 1 6 & 6 &/
/3 8
#< > ( < B G G << G 6
6 8" 6 M VB <
9 6 < < 6 6 8
$ " ""& < $ $G' -G <
< 1 6 8#< $ < < < <
6 8 # < & D C- Y-
D %- < $ < 6 < 6 8
D C- < 6 "C < 9
6 8 < D C- 6 < G G6 8
-( 96 " "6 < 9< H
9 < $ 8 D C- $ 6 <
< 6 8
;9 A 6 & 6 $ $



< ® < 9 < $18 #
A < 6 & " A B*" <
> 6 8# A < 6 & A
B* 3 < > 6 8
>9 M4 7 "I(!'5 (G
#< 6 $ < 6 9 < $8
( < & G G << G 6 6 6 8"
< < < 6 6 8
"9 "3& < 9 6 6 $ < $
6 < 9 < < 5
1 = $6
1 </ 6
1 <5 6
1 9 6
1 H
1 ? 6
1 = $6 9 3
1 -( G G6 8
#< < $ 9 6 < < $ G 6&< & <
< 9 "+6 8
>< M4 1Al "# () (" orem
6 $H < < < 6 $ < $8 #<
> ( < & G G << G 6
6 8 < < < 6
6
'9 "1&< H 9 6 6 $ < $
6 < 9 < < 5
1 = $6 9 3
1 ? 6
1 = $6
1 = $6 9 3
1 ? 6
1 = $6 9 3
1 -( G G6 8
#< < $ 9 6 < < $ G 6&R< & <
< 9 "+6 8
#< 6 G 4 - G 9 < 9 < H
. < < $ 8

+2



#<
< 9

#<

6

$

$<

&

J 9 < % 96 6
& ¢ < 3++ $ &<
6 $ A $ D C-
< 6 8 G 9
A < & $G  4- & <
6 & 6 25 $ 6
9 E DEl
<9 8
< <
<< 8
6 < 6
$Q 9 8#< 9 $
< <8
9< 6 $ <
&< <
9 0< $1
89 < <
&< < 8
9 &< <
89< 9 &<
< 6 8
$ 9< 9 < 6
*8
8
< 6 | < J
$ < 9 8 #<
< < 6 8
9 > $
9 < $84 < 6
< 8
9 <

8:9 <



#<

<9

<9 6

<&
<&
<&
<9
<9

g g



/ 6 # 7 & 8
$
#< G G6 9
$ 6 $ 68#< 6 A 3 < 9
< < 6 8
G 9 6 < # & G G 9%
9 $GG 8 ' - D %- 6 $ < <
D C- < 8
#< < 8
6
: =9 6 C
3X =9 $ 6
* =9 ® 19
! =9 ® 1 9
+X =9 6
X =9 6 9 &6
X =9 6 9 &6 9
2 X =9 6 9 6 &' G
X =9 6 9 6 & D GO 1
=9 9 6
=9 6
"3 ?
"k ”
"l ?
"+ =9 <<
X < 6 < 1X 9 < 6 (
6 6 6 D C- $ < <
$<6 6 6 < D %- & D C-
< 8 $0 A 1< 6 (6 6
9 < 8
8> 5( &
=9 9 8 $8&< 6 (6 6
$ 6 $ A $ D C- Y-
D %- 8 D C- > 9 $ & < <
A 8; $& D %- 6 $ <9 < 6
> &< D C- - D %- < 6
> 84 $&< Q6 Q Q Q < &
6
89 5 ! (" "
9 < $ 6 8 $ < 6 $
$ D C- ;- D %- 8;
-# ?# < < 6 8

6 6
D %-

6 %



8: 5( 5 (Il !(II! ? # ll+ "
8< 5( 5 (ll !(II! ? ! Il+ n
#< 9 9Q90Q $ 89< 6
< 6 &< 9 38
$ < 9 6 $ 6 $ A $
D C- Y- D %- 8;9 < 6 < <
6 @ - G $ 8
8= 5( (II2 * ' (II 5 " II(#
#< < 6 < 9 <6 (6 6 9 <
6 8 %-- D #?2@ 3: 9 ( 9 < 6 8 +
< A < & &2 KG G6 01
< 9 6 Y Y /"8
$&G G $ & 9 6 "t -
D %- &< D C- $ < 8
- D %- $<6 (6 6 6 6 6 9 8
= D C- 6 < A < <
- D %- 8#< A 6 9 6 < 6 <
D C- & < < 6 < $9 9 <
< < 8 D C- < G G6 8
G G 9( 6 G "+G 9( 9 & D C-
< < 9 < $ < G G6 8
8@ 5( ll(# " 5 ) ? #( " n !
4 < < 6 $ 6 < <9 & < 6
H 9 8
8A 5( Il(# " 5 ) ? #( " II$ )
4 < < 6 $ 6 < <9 & < 6
H 9 8
8B 5( "(# " 8 ) 26 "D (
4 6 8 2 9 < 6 < & G
6 6 8
8E 5( "(# " 8 ) ?2C DF!.G (
6 8 9 < 6 < GDG
0 16 6 8
& 1 & 2 9 < 6 (6 6 9 < 9
6 ® 9 <6 (6 6 6 9 +8 %-- D #?2@
3:9 ( 9 < 8- <9< 9 6
9
- < G G < 01 < 6 (6 6 9 <
Y5 Y 8



$8G G $ &' - D %- 6 $

6 9 6 "+& D C- $< 6 (6 6
6 @ 8
" o- D %- $<6 (6 6 6 6 6 9 9 < 9
8= D C- 6 < A <
< - D %- 8#< A 6 9 6 < 6 $
< D C- &< < 6 < $9 6
< < < 8 D C- < GG6 8
D C- < G G $ < G G6 8
>8 5 !S. u"# "
9 < < 9< 9 6 8#< 6 $
6 % 6 < 9 $
8 # 6 & < < < 6 <
< 9 < << 6 6 ( 9 $ 6 8
$& < 9 6 $ 6 $ A $
D C- - D %- 8 6 <
6 8 E$ $6 < $ 9< 6 $ 6&<
$ < < 8#< <
9 6 < A < < < << 6
8
%< D C- < $ G -DDG9 < 6 &
< Q Q& $ 89«< < $ ( <
9 6 9 < &< < $ Q <Q
6 0 818 #< 9 9"C A $
D C- ;- ?2=D %- 8#< $
3 3+! 0 "G "6 B $ <
03 $ < 6 &3 - &89 < 3++0< 6 (6 6
1< 9 6 $ 8
B $ < < < 9 38
< Q Q 3++0 < B4 3 B < 9 6
3!8 8
>> 5( " # "() "( 6
#< 96 < $ > 9 9 @ <
Q@& 9 , -7 3:8#< 6 9 6 8
"i148 < &< 9 88
>= 57 " " ("6
P& < << < << $
96 6 8i#< << 9 6 8 "" 86 6 &<



6

8 #<
$ 9

$<

' 5+

6 6

<

9

$8 #<
< 6 6 6

& <

6



+ > > > 9 > + > >
? 6 9 3 * 3 * ! +
VB! \V/ M3 M2 VB! M
B M B M B M3 B M3 B M3 B M3 B
4 "G e " "G e .
6 "6 "6 86" 86" "6 "6
$
6'C 6'C 6'C 6'C 6'C 6'C
"3< 3+ M [ M 6" M 6 M 6 M+ 6 M 6" M2 6
(8 3! * "3 "2 3! *
' ® '® ' ® ' ® '® ' ®
4
6 8" 8"
H O (88 * o\ T+\" "\ 3%\ * o\ *2\!
? C D 8"L 99
D 85 <
< 5" 5 <6
6 9
3*3 9 = -
@ E # ;---8922
' 6
; D@ * [ - * [ ?]-
0 < 1
< 6
3*3 3+ =
@ E ---922
. "+ 8=
,C =




5 [ 8

4 © &+ %6 (6 6

#< < & C

< 3 B! B <

3 Bl B <

*& B' 6 (6 6

rt (8
< 3366

% < 12366

= < + 66
6

I3 |

*+

H

6

6



3

w

w

n I)
#1 #1* </

#00' /[ :?'<%

/| I#

[ | I#
/0 [/
/ /
3 S < 0/A
<%
<% 0
<%l <1 '0
/ J'0
/ /
/"0

0'$
1'0

0'$

96

$ $
< $ <
9 0 B
$ 0 9 1 <
$ 0 9 &

$ 8
A " -UD %-
$ 0 9
" -&D %-
< -# ?#8
6 <
< $9 6
9 G G
9 8
D 9 8
$
$
< <<

D ® 1
< 9 $
< 9
6 8
I <1'0

9

0 6
6
D #F8
8
<8
1



' $ o< & & 3 H &'!

&" 6 &* 6
4 = $ 6
< S & 39
# 06 1
# 4 0
2 6 &
$
66 , 6 & ! < <
= $ 6
06 ® 1
4 0 ® 1
$ 6 66
B
%
-( 6 . )6 6 6
B
5 &5
= 6
= )
=6 D
(
(B
; 9
; 9
(
$



/ $
9 $ 6
&< #
_( (o8]
# G
# 9
# 9
< @E
4G6
G G6
+
, #
+
$
?
3 ?
! ?
2
G G6

© © © © © © © O © © O ©

o OO O O

6
1
G 86G
$ 6
96" *
9
$
6
$
H
6
96
<9
<9
<&
<&
6
C
$
@®
®
9
9
9
9
<<

6 &<
& g8
T- D %- & (
s
$&
6

6

<9
<9

6

9

9

6

&6
&

&® G

& G

D

C-



B < $ <
0 8#< 6 & +& <9
6 -8 &9 < 6 9
6 &< < $ < 66
=6 0 1 6
$
6 6
=6 0 9 1
0 1
& 6
=6 9 0 9 1
0 9 1
4 & (€3]
=' H D 6
< "9 >8
< 39 >8
< *9 >
=6 0 9 1 6
9 6
6
#
6 9
# 9
<< 6 6
9 6 &6
9 6 &6
D & 6 <6

-88

-88
-88
-88
-88
-88
-88
-88

-88

-88
-88
-88
-88



+ %
#< 9
% 2 ) 115 # %
ED 2 "o 4 ® 6 ; "35 1
ED'" 3 "o P $C $
ED'3 3 " 9l = E & 6 $ #6
3 9! = E ; C
* gl = E 3*3 @ ;E; 9
19l = E =5
ED'! 3 "o E E
ED 3 "o 6
ED "3 " 93 % " B < c?
3 93 % " B < C<
ED+ 3 "o 6
ED+ 3 "9 ' E = 6
3 9: ' E : 9
* 9 ! E "6 9
1 9: ' E <
+ 9: ! E $=
9: ' E E
9: ! E '
ED++ 3 "o 9 E
ED+ 3 "o B ¢ $
ED+: : 3 "o 6 4 E
ED+ 3 "9l ; %
3 9! ; D B %
* 9l ;
19l ; ; 9 E%




#<



®)

@

Intelligent Superconducting Magnet Power Supply @

@ OXFORD

O o DISPLAY 1 [ SWEEP (SWITCH) (CONTROL] {ADJUST| ( POWER )
vars) EEIPUWETD CONTROL HEATER Orock
w0t HHAHH| ome Ororen | | Qrowe | |
Esta O i O C O (O sevect (O Locac D ®)
OUTPUT  CURRENT MAGNET SET SET_ CHANGE (O quencr GOTO GOTO ON/DOFF
VOLTS /FIELD  STATUS RATE POINT POLARITY HOLD ZERO SET HEATER LOC/REM LOWER D
. A S . S~/ . / . — L —
NEGATIVE 0 POSITIVE NEGATIVE 0 POSITIVE
199/""”_"3\20 mmm
% Q@
\ OUTPUT CURRENT OUTPUT VOLTAGE ) ‘/

I P S 120-10 ()9/

IPS120-10 POWER SUPPLY

FRONT PANEL

OXHFOIRD

DRAWING NUMBER

| A4/ CBL0O98U

|

i; 0L | 4/6/94 | SCALE 1:2




1
2 LS ANV 5
3o & RN 2
: 4 i3
2: Y 12
7 & L
I 7 @
= 5| 18R [3
Q7 68 Q1 Q2 a3 Q4 s Q6
ZTX751 ZTX751 ZTX751 ZTX751 ZTX751 ZTX751 ZTX751 ZTX751
\\XIZ Q\XIZ \\QZ \\Qz \\XIZ %SIZ X \\SIZ
DLS 07 pE:] DL 12 DL12 DL 14 D3 DLt
\vi \V/ v A\ N \\%Z v/ +2]7]8 xrja ere 3’—0—‘3 ZFL‘E zrl—‘e
DL4 OL6 DL DL11 DL13 DL 15 pL2 Ul s U3 m U5 U
PL1 g % r_ﬁ g é g g« E g % E r: ﬁ % :5 HBSPS507 HDSP55@81 HDSPS5@ 1 HOSPS50 1 HDSPS5@ 1 HDSPS58 1
AR A R ER R ER N R R S L
LR O I NleaiT |2 m Nc PB C D PCUELCFAB DPCDEGCFAS DPCDEGFAB PPCOELFASB DPCDECFASB
= U 8|~ w] B3]ilele 54211EE7S SAANEASZ BT+t [tefe [7 EE e |6 EHE [ [eB e
-+ |3 | D
ERENE:
© o m
o o
m
10
1 18 -/ 16
= e A L
12
13— 4 15 13
5 13 2
P I 5
e s —2 1
9
R1 278R ! gz STZ XIZ
—] Dt Dlagi DUEIZ D1@ D8 X‘Zm D3
1|+ 5N/ o3 DEXZ pa\/ o7 e\ FRONT PANEL SWITCH
— N\ POWER
k MAINS
OLIE (GREEND
220uF| 16V ON/OFF
=
i s4] ss| st s3] suf ss| s saf s8] s7f st s3] s ‘?—:——01
= #1212 131518 & (8|8 |58 2 So—02 On/off neutral
g?g gtgﬁagaoocg R A 53 Onloff live
2 5 2 z iC » % b |3 !
= = kS 18 3 ERE ' 4
R = e 313 g ©
i 2 I § E o058
26 —— A& _ o6
OXFORD
IPS120- 18 POWER SUPPLY
KEY/DISPLAY PCB DRAING NUMGER
14/1/94 94 CBL11@2 1 or 1




R1 1M
e d
c7
22pF P4
X1 Sy +5V
! B
8MHz D CLR Q D CLR Q
s u7 u7 I +5V
741004 71‘_}'E71 74HC74 B ook 1 Wil
1§{>012l ck PR GLE ek PR §IB v R%(l R12 Rl!<3
- 491;: B%EF _T4 _Tm +5V [] : [] g ‘] !
T i T ? +5V_CPUCLK 5V 5 -
1 K7
o ey ov A1l All - e
+5Y 1 oV WR'
A l 1 M l 14} 26] 27 " 7} 23 EE 8] " 23| 2| 2t ™
R7 _4K7 ] 132 g - Ag A0 TRGD  TRC2 RRHS-AQ
—3 €| [RT Bl a1 HR— Al H— Al ARl
e e === e S 3.1 ! = =
RESET’ i Al - A3 | 1 a3 P
! 5 Al 52 — fa o 92 8 Hi- CPUCLK
—E—ﬂg ] B— A e i He— {NT”
45V R8  4K7 g H g H— g L-HE A P
T 25 | mrne 2. a7 3 n7 3 a7 B3 a7 Ml MI
BUSRG 38 2 LY ,
24 | o He- A8 - 78 - 08 - A8 o6 H2- 10RQ
R 4K7 " W7 - A9 124 g9 B [g 121 ag 70 15— RO*
i =gl t-ATo ae R-A10 - Al 161 DL Loy
R1B_4K7 Ui '5“35 l2_pie U3z aef—nre u18 L— A1e U4
Z80R CPU Al X28Ch4 6264 780 CTC
14
Hi og Wi pg m Hi- po Hi-pg o |25— D@
(E Le_ e Ha_ 128
MRO* 12| FED e~ 31 - Bl g =l 5Bl
s1 274 Y — B% HS 03 Hs— 03 Hs-03 18— 03
. 20 | iRy - D4 He— D4 He— D4 HS— D4 H—04
107G o oS - pg 1~ pg L pd e
ov —2R (e p2 20 s o2 — — s pg — e pg -
21 55 WER, ) He . p7 OF CE o7 H3- (7 OE 3 p%7 AT D7_3_B§
29 22 20 22
l AlS
+5v )y Y ug
RO’ 13
’ S 6
R3 RESET 74032 A1l —l><>———
iz u
3 ARy
74HCO0 10
74HC08
Q2
BC182L 7 6 74HC32
Al — v P2 5| V5P WR'— 5
PR G000 RS us 2 Erree) 10RQ" — 3 5 AUXKR"
10K 11 18 74HC00 2
74004 A4 74HCZ2
-
ov ov ov
OXFORD
- IPS 120 DIGITAL PCB
@zé inggi CPU MEMORY AND TIMING DRAWING NUMBER
%
21 | RIM 3 94 CBL 1282 lor4




26 WRAY 1 s Qv 34 WAY
RIBBON HERDER LT3 o) RIBBON HEADER
45V ——11 PL3 7aRcs2 aofis| 1| OV
gﬂl L 3“’ <11 PL4
0 — ] pls——— 2 L3 a2 4 - S5 b
A1 —=& b 3 PL3 s U2t s e PL4
AR == U2 0—-——-——:; —J4 PL3 A3 3 6 | 7aece |14 s PL4
ple 5 pL3 Torar ——12) BT T i3 2 6 PL4
74HC137 pii—————1—<6 PL3 a U2 5 "
18 74C32 - <37 PL4
p——f—7 PL3 , 74rC32 2 s PL4
p2——1—8 PLI RO =
pl———+—~39 PL3 ) ueg )l o
o _.;_Y ]’ HR' Smw v
+g\\ll : RESET’
PL3 3
RESET ! ——— %Y
FPWR' 1118 28
PARALLEL I/0 2%} ire 18
s 45V <39 PL4
g uiilee . RESET 15 WAY D1 ER AN 7 e PLA
—Ax ® <18 PL3 AUXKR 02 4 I St PL4
01— 2 —11 PL3 _LL— 'D" SOCKET 03 S1 v E <12 PL4
02— o s <12 PL3 g lee . 0 D4 81 qamcess P 13 PL4
B— 6 23 A3 00—t ® g p " 01 SK2 | DUTPUT BIT 05 7 1 i PL4
D4 —5 74HC273 -2 —14 PL3 01—2 = S ous 1; 09 SK2 | OUTPUT BIT 1 06 £ L <315 PL4
05— 2 —15 PL3 D2 —H i 3] UN s 02 SK2 | OUTPUT BIT 2 07 2 i <716 PLA
06—l oo [z 18 FLS 034 UIs 8 2803A o1 SK2 | OUTPUT BIT 3 %
p7 —& . <317 PL3 04 —L 74ncers 1 g g 03 SK2 | OUTPUT BIT 4
05 —H o1 SK2 | OUTPUT BIT S
I e = L >0 18 04 SK2 | UTPUT BIT 6 @
oV 07 % 012 SK2 | SAFE CURRENT
| I§
ov ov 8 WRY
HERDER
a 0§ SK2 | INPUT BIT @ +5V 7 PL4
RN 013 SK2 | INPUT BIT 1 1=
, 45V 100% 06 SK2 | InNPUT BIT 2 PLE SO 8 PL4
FPRD o1 SK2 | AUTO RUN DOWN PLE 40 | PWR GOOD —@~——+—<19 PL4
! lslee . +5Y =07 SKa +12V —@————<20 PL4
08— gL <18 PL3 o2 PLE —<21 PL4
01— 12 319 PL3 P2 03 PLE +SV—-E——<:IZE PL4
o : —a PL3 L ! —oe ke —23 PL4
ps—s| U [s D ca _L L ey o8 PLG o P
D4t Teczu | <pe PL3 — 100F s PLA
05 —4 . <13 PL3 IN4DD4 asv +5V 07 PLE
oe—k <1 |e <24 PL3 oot E£L 03 ov 8 PL4
9/ 1 +12v — 015 SK2 cS
07 <—®5 PL3 N/E 200UF
T i W T e
T“—Gﬁﬁ PL3 v -06 PLE
ov p 0 F3 —g PLA
; 130 PL4
o1 PLE Fe —C131 PL4
. <332 PL4
Fl <133 PL4
i 34 PL4
ov
OXHORD
3 14/8/95! EMC MODS C9 DELETED ITAL PCB =
62 [ 17/5/91 INPUT / OUTPUT POR V4 oBL 1
a1 | fon ORTS A4 cBL1eBe  2ord




GREEN R18 270 CABLE
— <31 PLS 1 D191
3 PLS 2 01BR
45V EE\[: Ri7_270 +5V 45y 15 PLS 3 D103
v —37 PLS 4 D104
R L1 7 ) e PLS 13 D105
Ve RsgHZ LRSS e DO 18T Ve e 34 PLS 14 D106

ue3 Rs1HE 22ps) o1pefRd————Blnige 3 16 PLS 15 0107
PAL Rs2HS- 23 D3l nip3 751600 8 PLS 16 D108
16v8a25  Rs3HA— D104 é ig D194 g

D185 5 " D105 5 <319 PLS {Gi gFT%g
S 8= D106 D6 U2S <Je1 PLS
i3 e 0107121 Lioi7 £ S35 PLS s €0l
> 2 0108 D108 __ <11 PLS 6 DAV
s 21 il l’l’e Lo & PLS 7 NRFD
ot 13|y 7210C @Vl 315 PLS 8 NDAC
els 151 g ik L | Ay <17 PLS g IFC
o ;7; £l o oy ey - PLS 17 REN
DS 05 e |1 2@
8 18] 2 12 3 12 PLS 18 GND
s 1] o eles Tl g S PLS 19 GND
o7 2| co1l% talegy 75161 |2 <316 PLS 20 GND
oo 2 9| ap oAvlZE 1oy 3 <18 PLS 21 GND
3] ek NRFDPL 16|peep 5 —20 PLS 22 GND
cukH 1 ResET v I 77 vV e PLS 83 gzo
2 vee 1refd— 18ec 3 <24 PLS 24 GND
AR s 19|
3 URT Gho RN RN o <3 PLS 12 SHIELD
e +oV 0] ——
0 l ov <3S PLS
& 0] == | <6 PLS CPIB
EARTH 26 WAY 24 WAY
RIBBON CABLE ON REAR PANEL
+5V
on LI ]

URRT* — e VCC RS5232
WR” 2w R0 P 25 WAY
RD’ Bl o >0 Hi oV

1OCLK ] "D’ SOCKET

21 o

RESET RESET oiR_ (24 16
Y ;2 e RTS |22 111 132 o2 SKI

TRCLK = EE . oo 01 5K

Us o 4_{NM232C
i3 o !
UART v 5 3 05 SKI
09 27} pg
Gy 2 o 8251A , [—L—] SK1
De 02
03 Ao Yo £07 KI
D4 = o4 100R ov o6 SKi
0s £ o5 +5V —[:]—————C—-oa SK1
D6 L4 06 o1 SKi
D7 i 07 oND l
l‘w EARTH
OXFORD
3 | 14/8/95| EMC MODS T
pe 17/5/94
TR RS232 AND GPIB INTERFACE A4 cBL1eBe 3or4




+5V

C1p C11 cl2 C13 Cl4
180nF 180rF 100uF 25V | 193nF 18@uF 25V 1%é§f
+— 4 —
11 1 1 1 24 26
Ul U2 u3 ui1s U4 us
Ies 114 114 114 15 14
| ! - ; . oV
MOUNT ING HOLES
® P3
—e P4
+——a PS
$-—=0 PG
PL1 PL2 o sK2 +5V
o530 o K2 C16 c17 c18 C 0
Heater in o€ €o Heater out R o B - B B O
$—o08 K1 +—
= C41 ca2 o SKi 14 14 14 14 14 14
T IZIZlnFT 100nF
us u7 us U9 Ute U1l
L €35 1L C36 L 27 L 38 L c29 L 40 L > 5 7 5 = 5
T 1600F T 160nF T 160nF T 18rF T 1000 T 10 = ] J l l 1 l
EARTH } . : : ov
+5V
C24 s o6 ce7 ces 9 20 31 c22 €33 €34
oaoF - | 190 150 1080F 160nF 168rF 160rF 100rF 160rF flo 1600F 168rF {Bor
+—| +— el e e +— +—
6 20 20 20 16 14 14 20 20 20 40 20 20
u12 u13 U4 uis u17 u19 Ueo ua1 uae ues U24 uas uas
5 Im 110 lm is 17 17 lm Im [m lem lm [m
b 4 4 4 . ¢ g e : 8 oV

TITLE

IPS120 DIGITAL PCB

3 14/8/95| EMC MODS C35-42, PL1-2
P2 | 17/5/94
21 RIM

DE-COUPLING CAPARCITORS etc.

OXFORD

DRAWING NUMBER

A4 cBL1282  4or4










on



23



2*



2!



2+









22






























