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Figure 1. CEP integrated into HGU-56/P aviator helmet 1 



Background to the questionnaire data set 

During FY 97, the Project Manager, Aircrew Integrated Systems (PM-ACIS) purchased 
enough Communications Earplugs (CEPs) to outfit all aviators currently assigned to OH-58D 
operational units. The CEPs were installed in HGU-56/P aviator helmets under the direction of 
PM-ACIS, with assistance provided by the U.S. Army Aeromedical Research Laboratory 
(USAARL). The acceptability of the CEP was assessed by asking aviators to compare the CEP 
helmet combination (Figure 1) with the helmet systems currently used in the OH-58D helicopter. 

A novel questionnaire was constructed for this study (Appendix). The questionnaire 
consists of eight general sections: personal data, personal hearing protection, fitting, comfort, 
donning and doffing, speech clarity/understanding, noise reduction/attenuation, and general 
issues. 

Part 1 of this report contains the details of the methods, analysis, and results of this survey 
research (Murphy and Mozo, 1999). This publication, Part 2, contains the data tables necessary 
to allow close inspection of individual subject responses 

Figure 1. CEP integrated into HGU-56/P aviator helmet. 



u 

a. o o 

ffi 

Q 
00 

o 

a o 

3 
cd 

00 

s 
o 

« .ts 
CO   co 
u   O u1 

C/3   Q 

t- 
a H '« 

00 
c 
s 
o 
u 
c 
3 (ä 

CO 

0. 
to w a u 

CO 

3 CU 
o W 

•c O 
£  of 
oo e 

NO 

U<   3 

VO 
v-> 

CO      1 

T^ 
O Ü 
•a m 
.£   M 
ox) e 

—'     CO 

UH   3 

« CO 
u n 3 
<i> O 

£ 
0> 
o £ 
X 01 w 

it, 
o 
CO 

> 
< 

CO 

> 

Ur 
0> 

"O 
S 
CD 

O 

£ 
a 91 

c 
o 
CO 
O 
o 

1-* s 
c D 

£ £ 
ob oo oo 
kH 1-4 t-i •o o 

5 
£ 
oo 

5 
CD 

5 
£ 
2 O 

C 

«a 
u 

OS 
CJ 

L
ef

t 

R
ig

ht
 

■o 
B 
CO 

<G 
CJ 

J 

o 

c 
CO 

<B 
CO 

J 

c 
CC 

£ 
00 

2 
£ 
on 

2 
o 

CO 

•o 
V 
x 
E 

o 
CD 

5- 
JS 
00 

2 

■e •e e E ■e C J o ■o •a T) 9 •* 3  y •o •o   -o ■o   o ■o •o ■o •o ■o 

u 

1c 

0> 

a to 03    o 

S"8 
o o- 

ctg 

.2  u 
o- 'S. 

E 
O 

r 
o 00 

o. o. 

# V 

h. 

nn 
CO 

•° ,. -? 

H S    «3 
CQ  u 

_   _   o _   _   _*   _   _   —   o 

* ~ r 
S  S  «3 
Ö-2.0 
CO    Ü    *J 

S * c *-* ^ a! 

|£- 
'S £ ob 

8 g & 
05 s 

_    o 

O O 00 0 0 O en >n in 
0 0 eo en en O O <N CN CN 

CN (N ~* CN CN ~ —* <N — 

o   o   o   o   m 
O    w-i    O    O    VO 

— CO 

0 0 tn O 0 0 0 0 in 
0 ■* CN m en in 0 CN v< 
m (N CN -^ — CN ~ 

O    Tt-     <N 

OOOOOO 
OOOOOO 
f-    \D    'O    O    v^    in 

vo   m   m   ■<*•   r*   CN 

OOOOOO 
O    O    "3"    VI    o    o 
in   m   t   vi   ^o   m 

n-   00   (N   m   '«r   —   r- 

222      SS22S2S      222 2 2  2 2  2 

-   es   n 
—   cN   rn   -^   v-i   \o 

O 

•a 
c 
CO 

s 
O 

tu 
3 

o 



s o 
■a * 

oo   u  o 

OH» 

c 
'S 
_o 

o 
c 

,3 

CO 

3 
O 

SO •a a 
60  C 

O < 

3 
O 

.. ac 
& ** 

c 
u 
Ü 

c o 
"is 
u o 

a D 

a oo t? 

2 2   3 

♦J — -a            " 
JS J= c .- 
.Sf .2P « "5. "2 
oi oi 55 co re 

■o   -o   -a   -a 

■*—   .**  •*-   •*- an  CE3     00   ti 
oi -j oi a 

■O    -O    T3    T3    T3    -O 

oü   rt 

V.» ^ W '»•' ^. WWW W W W 

-------- c/j (/)        [/)        (/) 

•o S 
F 

CO 
o    . 

oo.op 
en .£ tH 
00 So 

60 «,, <u 3    £0 
as ~-B 

4) T3 

8 §■ 
eo 

CO 
c o. 
so -a 

o s: 

2 

"2   60'E 

si! 
£ 5 S 

|ll 
III 
u-    W    « 
eo   G. ü 

Ö  „     .60 

fa co e -s O o JO 
« g-ss » ■* ~ P s- S 26 2 
ja .5 ° e 
■S- 2 c s 

Si   «J . 

— —•   — o 

o   o   o 
<n   o   o 
<N    CN    — 

O    00    o 

o   o   o   o 
O    O    CN    O m   ^   -<   •^, 

o   o   o   o   o   o 
O     O    O    O    O    CN 
PI     <N    •*    —    —    — 

O   O     w> 

CN   wi    en 

r-   w>   v>   o 

^1-   en   tn 

o   o   o   o 
o   v~>   V)   o 
w-l    00    00    CN 

in   \o   TT   n   f   r--   vo O   CN   «n 

22S 2  2  2  2 

N    W    t     W 

22222      222 

O    —    (N t+\    xt    tri 
\o   r-   oo   c>   —   —•   —        —<   —   — 

2  2 



a 
_o 

„    es   co 

C oo a 

O H •« 

00 
a 

"5 
_o 
o 
B 

CO 

C U 

3 0- 
o W 
ä u 
£  £P 
M S 

—'      CO 
U-,    3 

V£> </"> 
CO      ■ 

n   y o a 
-= X 
£ wo 
oo e 
U.    3 

<1> co 

« •J 
<1> CJ 

EC 
U 
Q £ 
X oil 

U-l 
1-1 ix, 
o 
cs 
> m 

o < >- 

cS eB 

Ss w „_, w ^ i> s <S     00 X! X x: 
60 <a J nn Oil Oil on 

Cd j 52 OS j  os Cd cd Cd 

o 

■a 
•o 
c 

as o <s w w o x 
i Oll 
.c 

$ 
ja X x; 

00 00 00 00 o o. 00 00 00 o. 
OS tc Cd z Cd CQ D Cd cd cd LJ 

XI 
S 

■o o 

E 
o 

& 

•o   -o   -o -O     -O     13    "C    -O ■O     -O    T3 

< 

2« 
X 
op 

u 
I- o 

XI U] f= K 
00 J in X 

= < 3 

■2« 

O 
X 

C3 

O 3 

X 

8 
.2 
V 
X 

•o c a o 
X 

X u-i 
IS to 

•o 
W oo 

3 
c O. 
o o 
e 
o 

>    3 
•o  © 

oog 
° 1 m-S 

p_ o o o o 
o o o o 

fl fN <N 

—«    —    —i    —    o 

O    O    O    IT) 
o   m   o   ~- 
<N    <S    (N 

o   o   o   o   —   o   © 
\n   vt   o   wi   o   o   o 
_    _    ^    —    v.©    (N    —' 

o   o   o   o 

oooooooo — — — ooooo 

(N^O^-W'O^t 

o   o   o   o 
©   ©   v>   o 

©     <N     <N     \D    c*-> <N   o   o   c> 

■o 
s 

So 
S 5 

59 
s 
3 o o 

B 
O 

"Ü 
O 
o 

■4-» 

— "s 
CD <N 

2  2 £  2  S  S  S 

cs   m   tj-   vi   ^o   r-   oo 

sss    ssss       ss 

©   —-    (N   rn ^-»nvOP^ 



S i) o 
OB a 

OH« 

60 

s 

u c 
■5 

CO 

ctj   ft 

a u 

3  OH O  rjj 

&D e 

8 S3 

m 

oO -s K 
JS SO 

*> .SP.S aE 3 

a 3 
O as 

n £ 
X on 

W 
u u-, 
O 
CO 

> *-< re 
^t «* 0) a > 

■o c 
So 

s 
591 

c _o 
to u o 

O O 

Oi   J   CD   Oi   >   ~i 

sill 

<ti      00   VtS    Ct! 
4>     .—      tu      4J 
J   s!   J   J 

C3   *J 

O- 00 
La -c 

.SP 

u     O 
J   CQ 

C 3    oo  cG 5     JB     J3 
g.    OX)    op 
w 5 5 

13     T)    T]    "O    ^ o 

60 „• c o. 

~!« U c « ^ U   S    % 

2 ?  u 

e>o u 'S 
3 3   S 

CK '3 C/3 
(U 

v-1 ^ 

O —    — 
VO     CN     ©     © 

O     O     O     O 
■^     O     vn    © 

CN —> 

vn   ©   © 

o o o o o o o o © m r-~ o © o 
<N   —'   *n   vo   vo   ©   rn 

^     VI    Tf    ^     O    «ft    (N 

0\   o   o   ©   o 
Ov    ©    ©    m    o 

—•    in    o    —    CN 

©   o   o   o ©   o 
■"3-     m 

■CN 

o   ©   o 

in   tn   ci   r*   cN ■^    CN   en    »ft 

222222 

■m    ^-     U1    VO     P-     00     ©\ 

2  2  2 

—   <N   m   ^*   w-j 

2 2 2 2 2  2  2 

m   t   m   »o 



_     CB    co 
»DO C w a. 

60 
s 
'2 
o 
o 
c 

CO 

v§   Id 

-a 
c 

£ 
591 

c 
.o 
13 
u 
o 

CD 

= 5- c 

<   to  <g 
z 2   - 

<e <e «j * <e c tö 
a>    a)    <L> 

jj-jjcDj-ja; 

00 
3 Q 

00 O 

ID 
00 
5 o 

O 
s   *S   « £ -5 as *s cfi <5 s 

o>    o    o>    <u 
J   W   CQ   J   HJ   -3   J 

c 
o o * <u 

£ 

to- 
o Q 

oo 
M £ c X 

UJ tt o 

■o   -a   -o   -q 

XI 
00 
3 

<L> •— 
£-. 

^ o 
£} c 

Jd 

£ 5 * 
x> c c 

o    o 
Z   Z m in 

3 OH 
W 

o O u-i o o ■a- 
O o o CN in o 

JS u o cN *-• *-* ~ 
£ 60 
60 s 

C u. '5a 
3 

CO 

D o O o W1 o o O o 
3 o o w-i r- m o O o 
O Ü <N TI- CN —* ~ »n >o 

X5 ffi 
£ oo 
(50 s 

1«  S3 
C fc *CO 

3 

<o CO 
u 3 o CS o tn o o o o o o c o o o CN v~> o o o o o 
D O CN (N f- r- o "3- CN 

'C X ~ IN m "" *~ "" CN 

a 2 
X .&p w 
u< b o 

.22 CO 
VO C\ CN OO *o m tn *£> VO O "> co ^H —- 

•* < 4> 
C >- 

o   o   o   o   o   o   o 
o   o   >n   o   cN   o   o 
OO     CN     •—    CN —     CN 

<r>    O    O 

•3» —    — 
Ci    O   Tj- 

(N — 

»n   en   CN   «rj sooTj-vor-^-cNoo 

2S2SS22SS2 

-^(Nt^i^tv^vor-oooN   — 

SSSS      2SS22S2S 

o   ~-   cN   m        ^* 
cN   m   "?f   <n        \o   r»   oo   0\   —«   —.^-—        -H 



e 
o 

2S, <u o 
C oo  a 

«- .&s 
O H '53 

(50 
c 
s o 
o 
e 
3 t£ 

^={ 

to 

es  Q* 
vo pa a o 

3 Oi 
O ffl 

•c U 
£ oo 
00 c 

»El 

\o 
U1 

tn    < 

3 ^ o Ü 
-= K 
£ tm 
00 e 

sei 
u « 
C 3 
<u O 
IH ffi 
CJ 
a 43 
X 00 w 
u< li, 
o 
cd 
> b* 

to 
■*  <- ej 
a    ^ 

L* 
<D 

T3 
e 

So 

E 

sei 
c o 
ee 
u 
o 

-H       C a D 

> 
o 

£ 
•o 
c 
CQ J5 e ■o 

60 <B a. s 

•a 
c 

.52 u 
o O 

■a 
"es 
U 

x: J3 as fi 3 ■a «S « eB 3 -C o <S <e 
o O er o a> CJ « i? o 

CQ CO -j _j OJ & -J -J _) ttl hJ a. _1 on CQ   o »J j   ai  j   j 

t: o o 

en o- 

•c o 

60 

« 
•O 60 

CO 3 

&"§ 

.8 E S a 

o 

■a 

o o O o o C5 O 
o o o in «n O O 
(N CN — — (N ■* <N 

o   o   — 

oooooooo 
oo»nv-ioooo 

\OVO^"OOOOW-i1>0,0 ^    O    00    Q\    \D 

o o o o o o o 
o o o o o o o 
»n oo m <n o o ^r 
rr —« cs «3- — >n *n 

vo   r*-   oo   w-i   \o   r-   vo 

22222222 2 2      2  2  2 2  2 2  2 2  2  2 

—   (S   m ^   iri   v©   r-   oo        ov 
O   -    N    m    rf    ir» 



s o 
_   n  01 «°   <D   o O1«  a 

a H -a 

s 
'5 _o 
u c 
,3 

CO 

* ft 
a u 

3 
O x: w o 
£ SP 
£P.S 
[i.   3 

<o 
en     i 

3  ^ o O 

£ so 
v, .SP.S 
OE 3 

> 

-a c 

3 
O 

S -a 

UM 

O 

591 
c o 

u o 

O D 

<s <e os1 J=     ,■_.    JS 
.—     i>     o 

J3    JC 
.2?   o o <B o    o .SP   * SJ   .2? <g on 

J OS    J    03 OS   CQ BQ -J j   03 oi  £ B   K   J s 

- - t: t;   ts   c   t: 

a 
o 

»n   o   o   «n 
-^   (N   m 

o   o   o   ^   o   o   o 

o   o   m   o   o 
u-i    O    (S    O    w"> 

oooooooooooooooo 
ooooor^oo»nooooooo 
<n   cs   *fr   to   vo   v>   —-   omooor*in"ioo>o»/"> 

mr-^m,^r^»ri\Om(N'—   T   m   t   t   fi 

2  S 2  2  S  2  2 2222222222 

SO 

w4 

f) 

11 II II 
en 

Z 

> < 

ri vb" 
0\ 

vo m m r* 

2 to OS Z *    z 

£ 



to 
en e o 
J, 
0> 
S 
4) 

43 e 
& _o 
ts o- 
«2 h 
E CO 

o T3 
f» CO •a c 

to CQ 

V) 

g> g 
& a. 
u t. 

^ 
u 
CO 
U 

■e •o 
«2 •a 
E S 
o 4-1 

<N u 4> 
B 
O CQ 

CO 
01) 
3 *rf 

cu 

fi* E 
<l> tu 

O 

"o 
ta 

43 

'1 

u u 
tu £ 

5 — 
"o 

© 
& 
>> 

2 
o 

O 

IM 

a. 
CO 

o u. 
ll V 
£ cu 

ON o- $ o 

S 
C Q 

c o 
'•§ u 

1 

»H e 
CD 

1) 

« 

Ü 

s •5 
CA F 
3 •—> <g 
CA t: 
E <a 

I 
E 
8 
CA 

CO «o 

11*8 ~ o- r. o 
Jiä.2 & 
°--S a & 

IS £ o c 
& a.Is 
<u ä -C H 

E 
o 

—       oooooooo© o  o  o   o 

CO 
U 

2i c 
« o CO 
J ? cu 

.£ = Ja u 

8=5 
. cm 

E.E 
o c3 

.     60 
«3.E 

«S ;-> a cs 

: 5  f? 

fJ.? 

—       o  o  o 

f 
55 
E u 

•S 

a-' 
O    O    O    O    »H 

ja § 
CI- 

TS        °-= S cd ^« #■*   jj* 11* 
•O  o  es 

J3 

I 
O    O    O    -« 

o       o   o 

o       o       ooooo   —   ooo       oooo       oo 

o       ooooooooo       oooo       oo 

ts      f>-<t«rtvot~ooov2n      2 2 2 !2      S — 



s 
1 
£ .2 

«2 b 

« 2 « -o 
a5S 

60 
3 e o 
fr ■*-» 

CS 
1) I* 

(J 
? CO 

■c •o 
<2 •a 
g 5 
o -4-* 

w u 4) 

§ CO 

<D 

u  o 

CO 

o   *3 

CHZ 
s o 

u o 

CD 

i<8 

o 

j-S* J 
-ice* 

(N   3   O    — 

c » 
«S o a 
8.S o 

H
ot

s 
B

ot
to

 
ne

ck
 en 

O a 

rn  tu 
_ !     T1   . E 

in 
1- 

©   ©   © ©   ©   ©   ©   ©   ©   © o   o  —< —   ©©©-» o   —   o 

BO 
c 

© .o   o O    —i   o ©   ©   o ©   o   © 

CJ 

©   ©   © —    o    ©    ©    ©   ©    © ©   ©   ©  ©   © ©   ©   © 

©oo o   ©   ©   ©  ©  ©   s 

»   a  ü 

©   ©   ©  ©   © 

—    <S    O    ■»    Ml 

©   ©   o 

vo   t-   oo 

10 



e o 

4) 
S 

o -o 
f> 

oo 
|S 

■e -a 

S 9 
O 4-. 

£J    co in 
O-Q § 

'1 
1>       P 

S .» 3 

a> 

1 u 

tz> 

sis. 

E 
591 

c ,2 
'S u o 

CD 

o 
S3 

I 
CM o 
a 

.S       — 
OH X 

M 

-i-s 
ES S3p 

•§|.Iz 

o 
J3 

£ 
o 

3 * 

°< s 
^r   en 

2 
3 
O 

■s 

o. a 

—    O    ©    O    O    ©    ~ ooo   —   oooooo 

2 u a-r 

£ o 

«3 8 £  o- 

o 2 
g 

S 8 Z °- £  £  8  2 

—   ©   o  —   o   o   o 

JB >. 
C 
1 -S 
O 
(^J E 
V> E 

o   o   o  o ©   o   ©  ©  o — 

I a 

o   —   ©   ©   o   ©   © ©©OOOOOO-"© 

©oooooo       ©©oooooooo        o 

tN 

11 



§ 

cu 

* '■» £.B 
§ S 
O -o 

o'SS 

CO 

*"8 
*^ o 

s § 
O -M 

£2    to to 

CQ § 

CO 

g "S 

ä 

8-f: 

43 JZ 

e 
5E 

ea 

o<£2 

591 
§ 
u o 

CD 

o 
a. 
Q 

•a a 

.9    o IS   X 

5 i 
—    1/3 

— O       -H       -H 

<g 

'S  « 

©   ©   -<   o   — 

||g> 
•5 o 'S. 
ä o  o. 

« fc 
£ f= * o 

o> ■o 
c 

o 

; 1 .s .s | § | JJ 
• §> g u £ s. o.— 

= 11 11 i i S • S Ö Ö 3 g ,o e 

I 

3 
O 

S 

E   . 

|S 

E 
5 

x 
IS 

o o 

^-| 
= £E sis sen 

5 
©   ©   ©   o   o   ©  — 

_c o   —   — _   _   o   —•   —   —   — 

eg c co 
ffl S* 

©   ©   © ©   ©   ©   ©   ©   ©   © 

©   ©   © 

en   ■<*■   *n 

©        —   ©   © ©©©©©©© 

vo        t^ooos —«   <N   f»   ^   w*i   so   r^ 

12 



c o 

0> 

s 
1 

«2'g 
5 -; 

CQ § 

60 
3 e o 
& a 
a> u o 
# en 

U 
tJ T3 

<2 •o 
6 is o 

r* u V 
s 0 CO 

oa 
3    -M 

fre 
«8 —; <u   u 

«—1 

C 

u 
U 
es 
t3   <u 

.13.? +2   o 

:>» «> 
C 

1- 

.SS 
c£° 

£ — r*\ .5 CO Z 
e o 

"'S 
o 
O 

CD 

o 
X 

o  —  o  o  o o   o   -<       ooooooo 

E o 
CO 

« «8 

D. 

C 
1 
O 

o   o  o   —   o 

D.3 

o   o   —• —       ooooooo o   o   o  o 

ooooooo 

is 
co 

o   —  o 

ism's 
E-B § o-S p 

o   —   o  o   o  o   o o   o   o   o   — 

oooooo        ooo       ooooooo        ooooo 

o   —   cs   m   ^   «n   *© csm        TT«n*ot^ooo2 <N    CI    Tf    «I 

v© 

13 



c o 

^3 
S 

13 

eg b 
s s 

1 2 « 
CQ 

1-S 
is 
S § 
O  -M 

2    «   w 
!■■<    • •-«     *m 

CD o 

60 
—   <u 

M 
„   ea ja 

IS in 

.>   <u 

5QI 
§ 

'■8 u o 

CD 

s 
5 

o 
S 

a o 

a 3 o 

alii a 

CJ 

«—       ooooooooo   — 

60 c 
2 

o  o  o 

I 

2 
3 
O 3 

ooo 

—        o   —   o   o 

a 

—    —    o    —i    o    o 

u 
E 

"3) 
£3 i 

s» 

—       oooooo  —   ooo   —   o ooo 

ooooooooooooo O <-" ooo 

14 



§ 

E 
1 

,o c 
C   to 
£   <U O >n 

2    M  T) 
O-Q § 

CO 

<i) 
■e •o 
«2 "O 

S es 
o 

«s u 4> 
S o CQ 

CO 
01) s 4-» 

<1> 

If E 
(I) a 
S-4 JS 
ca 

» 
es 

> 

u u u § 
JS 

4) 
O 

e u 
O te. CO 

o l-l 
1-1 V 

Si ts 
m 

ca o 

B 
O a 

c o 
'■S u 

*2 

3 

*"* s a D 

sc<2 
o 
X 

<g° 

o  o  o o   o   o   o   ©   © ©ooo©©©   —  o 

■«2<2|> 

E 
© 

—   ©   © 

S E 
■=        © «        —< 

o   o   © ©ooooo©©© 

©   ©   © 

©   ©   © 

w">   so   r* 

OOOOO© 

CN 

©    —    ©    ©    ©    © 

©   —   es 

©oo   —   OOOOO 

©   ©  — ©   ©   ©   ©   © 

oocj\       °        S  2 «Ne»>^«nvot-eoejN 

15 



s o 

<u 
S 

To 

£ e 
■K.B- ,o C 
«a  t> p   en 
O   "Q 

a. 

2  s -a 

3 8 
& "■Ö 
M 
V i-> 

1 u 

•e ■a 
«2 T3 

S is 
o 

«•* u u 
s o CQ 

CO 
em 
s ■*-» 

&S 
<t> 4> 

1 

J3 

o 1) 

a. £ 
ä 

u 
u 

e S 
>, 

C3 

a> 
a b 

o   o   — o   o  o 
SZBS £      Z 

—   o   ©   o   © 

o u. 
u 0) 
IU t{ ,> 11) 

£ o 

& 

a Q 

§ 

u o 

1 

vH c 
0"D 

O 

II II II 
en Z OS z 

« 

H II ii 
en 

iS 
z as 

z 

—   ©   ©   ©   ©   ©   © 

oo   —  oooo        o 

O    -"    fN    O    *t     Ml    <£> „ 

II  II  II 
szg 
;*    z 

II  II  II 
szg 

>>    z 

II 
z 

£ 

16 



es 

o 

1 = 
4> > 
O 
a 

I-   OH 

au 

J3 

.S 

I 

0? tu 
U 
60 a 
0> 

I 
S 
o 
u 

CD 

W 
U 
60 e 

'S « 
.s 
"3 
o 

3 S 
CQ 

591 
s o 

u 
o 

Bß 

M >    r 

1 ss 2;s 
g if 42 Z 

ca <S 

— —      M      © 

I 
o 

8 ü 

O. 01 

2J u x: 

C    (O 
O   co „ u 
•sl 
° s 
BO r 

= •5 > s I 
— o 3 
~ JS = co   O 

>> 60 u c 
•s .2 
>> 60 

1-i 
J-s 

O o 

M a> "r 
OS o 

= "S «3 

ifl 
•J»8 
00   ?   C   O. 

I 
c 
o 
60 .M 

S-9. 

* a 
•o 

J= M 
3 

1 0» 

©       O -H <-< 

| « 
E S> 

'S £ 
•C   3 c •o o § 

Hl 
E c 2 

?.&> s 
-S P 

O   to 
*   03 

3 a 
O   cd 
c o 

u E 1 s Ä .—    4> |g) ^   60 

S d * ft,   O 
E.2 ° 5 co   C 

at
ta

ch
ed

 
tt

he
C

E
 

ts
 lo

w
er

 

III 

E 
O 60 
P C 

-M f= 
fl 3 
tu 
o 

e 

# 
o —i 

— a 
£   60 
es  o u it. « - 

1* •- e » 

*§.&* Säg 
owe 
w o o U   C   co 
60 U c 

co "«3   o 

H  o <   * 

■fa 
'S     k- 

CO 
XI 
2 

" .2 

» a <o   U i 
1 o 

o 

J5 

£ S 
SP 60 

BI .E ■» 
CO   co 

O 

jC 'S 1! 
o   o        ©        © _       _       © 

c ■» 3 
S2S 
60S    C 
.S XI *^- 

a •- ^ 
Üs | 
£ o E II 

B? 
a a 
S  o 
o n JS co — c3> 
3   O   3 

•o S o 

g   O Ja 

,a s 
ia & 
^ .S 

eu 
w o 
s > 
60 X! 2 

■o 1 
Sa s £3 

MM © 

ff 

©        © © © 

M   es        m 

17 



u 
t*-l 
o 

s 
o 

ä £ 
1» rio > 
o 53 
S 60 

CU .S <rt w 
<y u no 

O-  73 
w 8 

JJ? 
"5 E a.3 
S   B «   c  u 

»-« tt" .c 

OH 

BH u 
M 

.s 
u 

1= 
eg 
S 
o u 

OH •a 
W u 
a z 
M ^ 

.5 u 
e s 
«3 «1 

3 

.S ^ 
£> si 
s CO   en 
u 

-»■ s 
CQ 

e 
59 3 vo 

Z 
e 
o 
cs o 
o 

M      C 
»D — 

= I 3   O g   « 

IS 
is 

E S 
€ -E j; 

S55 € 
C E — 

-H -H O -H    —<    o 

>»  53  u 
E   «'S 

Z (X 

o 

3 U = 

73 -E o. 
S •?£ 
2 § § 

«3 c -a 

3 t-   H 

Z °   £ c 

8=5 
u   «n 
V u 
E = 
u 'S 

•S g 
€ 1 
5.5 

— -* 5P 

'5 £C   «>   3 

JS » g-8 ** ö g a 
SS5« 
.IS s-8 

OT *o.2 

85 § Sf u .2 
°e 2 
Is?» 
u Z >, 

•5 S?S 
e .S  w 

2   3   E 
*S >> s 
§I.S a 8 s 
u 
O 

Q. (U 

5 z 
60 

O   60 

E 'B 
O =S 

E •£ u 2 

fa 
1« 
D. > 
tn 5* 
u   in 

gz 
.2 gf-p 
111 u  o   S 
o £.2 

-H        — -H O 

S3 

ft. 
PQ 
O 

O    O —i O        —<        -H        -H O    O    —i 

o C u >> 
•o 

CO 
^r s u u 
£ S9 

li a s 

o —• ocsoo oo       ooo 

l.i 

— O OO O -H oo OOOO oo        ooo 

«   n   *   m vor~ M   o\   - 

fN 

18 



t- o- •§ 

g oo 

&3 
8 a 

oil 

w 
o 
e>0 
.S 
t: 

g o 

CD 

w u 
oo 
.5 

3 
o 

i-<  O,   3 

s 

03 
U 
O 

sa 

S3 

8 
S 

3 
D. 

a i -" 8 
o :_ 

o      a-o 
JS        ti t 

io        .S u 

m ° is £ § 

o 
•a 

c 

Og 

fa §. p « 

■si s go 

I« o *- 

is 
Is- 
o  « 
>  «2 

u  o 

C   »Ü O   C-5 

1§S 

- *!} •-"g < s se 
.§■8°. 

ill CO JS Z 

£ g<: 

5 If 
S-H s' fll   t>   v 

&  c  " 

cfa« o o  > 

S       3 c 

o E 
o x: 

2 o 
O   co   O   Ü 

C 
D 

IS Ü 
S E o o CO    (A 

>> 
E 

15>:H 
BB 
s s So E •o o 
Q>     C« 

S| 60 $ 

1 S s .5«  » 

*%£ 
1 si 

0 - 
> SO 
z ™ 
»3 •S s 

53 (X 
Si W 
?-S 8 8 1 JS 
.E oo 
S.S 
EE„ 
O   3   3 

CO  ♦*   O 

Hi 
.Sea 
•o    3 u 

2  « o 
4>   3 

9 15 •=2 8 
a 3 .2 

IE   c *. «on 

If  § 
g   8 J 

J=     C   ° 
ä   SS 
S  8"° 

■a o- 
3 "a |s 
Sow P    M    u 

00 
IS 53 
u JS 

^5 cd 
-■S    u 

r 

2 » a 
Z    >   O V3 

O.S 

•^   co 

cS 8     l§s 

»< „ ^S 'S 1 

8.sg£ti£.g       -Si 
»os^Ss   ^.      safe 

<Ss 

«lull I* 
S * 8 o „    " 

«3 2 £ g-J<! .a   = 
5 Ecg 85 I   ^ 

S ~ a o -g — 
00 23 CL. 

C    w    03 
E.S5 

— <N 

tN 

19 



ca 
v 

o 
•4-* 
3 

% 
I 

CL, 
w u 

■a 
bO 

.s 
3 

13 

u 
c/3 

f 
U 

11 o  g 

—       —        o — o   o        — — 

£ •° o. 
£ >- •n O   o 

Ja* J5 
00 
C 

E •o 
3 

C 
3 
Q. 

u £ I 
1» 

> g e ° to 

> 
| 

~a £ * 

CM 

So 
w        Sfi 

J2   s€ 

n. a 
e c 

Ja ° Iff 
ff'f 

■>> o. 55 s o r 
>.2 

la. 3 (Ü 

e a >■ 

w fa 
e 
s Eb CM 

o 
u> 3 
x: O 

1« § E 
00 

"E. 
S-JB 3 5  ° D. 

Es 
TO 
e 

00 u s'E o 

>.* •s s ä 
si u 

ÄÄ O 

> az c ao 
2.5 
ejj 
2* op u 
ro rs c 5 

oo -a 

§ s. 
i    CO 

as « 
o «> a£ 

c e 
u -a 
S.S 
S-g-a 

>_^ff 
«  3   1 

o  £ .= S 
co  S3 -a oo 

f 
f J u 

CO 
O 

1 S 

00 u. 
c a «-. 

O "O — 
sag 

£83 

w 
u 

.s 

s o u 

CD 

w 
U 

.S c 

.S 

o 

2iS 
CQ 

& 
p"   f\   3 

3 
O. 

"'S u 
o 

«    3 
CD 

o 8 n 
S O   3 

'3   O 

r 
3 *- C5 

00 o   o 

3 u 
o JS 

If 
Jil 

J * 11 
s ^^ 5 -a W   P    »   ^ 
_? E ooS eis .S o 

elif H ** -a   ? 

*«  S ■—•'« 
>s 00 
2 CO | . 
g 4> CO 
O   O   § 

lta§ cj  a> u 

S 3 
8<S 
.a E 
1 § 

o — 

«I ? 
up. 3 
fa« 
?o-3 

o       o       o 

rt        en        vo 

o       o   o       o o       o   o 

<N fO    ■» 

20 



S3 

3 

2 o 
E 

CL, 
w 
u 

60 
<3 

.s 

OH -O 
w 8 uJS 
S 60 
-■a 
•3 b o.g 
if? c 

V© If 

cu 
w 
O 
60 
.s 

t: 

o u 

C'Q 

W 
u 
60 e 
'S w 
.S 
if 
3 
o 

■* s •—I  .t- 
CD 

& 
*"" ^ ^3 

a o 

u 
Q 

BB 

s   ° ? o. 

« * § 
S    « CA 

.£ ™ * 
u u 

O   S W 

I'i 
O   o 

»1 
2   h 

_   _        -<       o 

e S 

e s 
3 g 

H J= 

a Is 
ja _ 

Cfl 

£ I 
H   CO 

Cü   3 

•» c s 
•= i .5    o 

t: 
o 

—   o —   — 

2       'So 8   si 

I- 

"5. 

ci.iti 

IS 

(2 

©    _ 

-g .—i   <u ■a 
3 03   «   S 

J-> «-   3 Jj 
, 3   O *■ 
„ O   3   B0 
U <o .g   3 

ft« _ 1- 

u 2 g 
3 a^ 

•*" 8 s.gs . 
S   S* "OB'S 
"  Ü  wo 
— J=   o   u 
3 *»   00 s-     .5? 

si go's -2 
Doz 3  £ 

eo 

D. 

60 

O 

2 
IB 

eo e 
O.S 
o> 00 

JS   C 

i'f 
■o o- u e a s 2f o  > 

51 

.= eo 
O..S 
8   3 

■a o. 
.£ c 
S J= 

in   w 

3   O 
o-E 
2 8 

u 

is 

00 
2 

o       —       — 

c o 
(A 
00 
3 
a. 

b S 
■c 00 
si 
G. > 

o 
E 

iS 
o 

O ü 

21 



O 

3 
3U 
> o 
& 

u 

«3 
M 
.s 
3 

u ü 

= g 
S e 

«  !T J3 

cd 
U 

.3 
■c 
tu 

E o u 

CQ 

« 
O 
00 

•S 
ts 
«S 
.S 

3 
o 

3 S 
CQ 

S 

c o 
u o 

CD 

to 

Jt ■a 
C s 

u 
u 
s nn 
o 
>x <u 
e 
O * 

60 -o 

2 3 « «" 

a & c   ■ 

»iff 

1 
o 

E 
u 

E o ■s 
V) u 
>. .a 
e a 
O £ 

111 
™    M    £ si» SO u >• s 

I*! 
S|.g§ 
•S  «a t.  g c eOti g 
5i5 » -icon 

5       'S 
•g •- ö 

■5«S 
«       ■» e 

•& 

e o 

3 I 

c! 

o   o   o 

60 

E o 
CO 

8 

O    ©    — 

B0 

a E 
10 — 

o, 

~ s ■« -e „ 
I -I 2 I - ' •f 1.1« a E 

e 

o 8^-3 

C- 

ü E 

8 •d 

E s 
Q. 

■o 
§ es 

tft 
U "O 
en o 
bii u 
ä 60 

3 
5 
£ it U 

—    O    —i 

£* 

c 

cd 
E 2i 

J= 
u 1 
60 JS 
C 
IS 
s 

•o 
5 D. 

* 5 2 

©   ©   © o   o   o 

2 S e £ o .= 

So.S-.S 

■S E^-ri 
" <2 K ^ 
« f <§S 
9-5 £ 

" is 

££ 
•a ."2 
S £ 
SP'i 5 JS c «> S oo 

°-S 5 S o.S ü   P   o 5 — — 
J:|»C o H Häflo H cSJ 

öS     a 

«'S     « 
ff E    a 
"<§ « S 
ja   o   60*» 
2 = »2 
e  w  J3 ti 

8 'iS E >. eo ° q 
£ = =■* 

O   o   — 

•«*   «r>   so 

o   o   o 

—   «so 

22 



w 8 

S oo 

3 E 

«3 e 

0-£ ? 

>_ •« 

•o c u 
es 
u ■a 

CM 
O 

«> 
E 

s .s 
o 60 

'S ,. .3 

S? "§> 3 
> ••=« 
5 <S B   3 

P..S 
W   3 O -5 — 

w u 
M e 

e o u 

w u 
3 
e 

3 
ü 

S 
591 

e o 
"'S 
o 
o 

CD 

,2 

■o 

O    —i    o 

O  >•» ; 
■"   60 f I is j: 
UlJ 

.22 o oof" 

flfs 
o  gp S  JJ 

■s •= S * o 
e *    . 'S S 

$ SJg § g. 

"a 

E 

1" S3 

•a 1" 
53 It* o 
Bl! 
C 9 

O 
3 •o c 
V) 

F 
ÜI 

=t -c 
OH 
aj 

<o 

l> 
F2; 
3   <n 

S| £ 
S--S 
60 w E 
c 2 

** -C .s 

: ^ o 

S- 
OH   en 

C   ü 

-§« 
«OS 

01 

■a 

■a 
60 

fa 
3 
c o 

u o a 
U     ^     Cfl 

6 ai 

5 a 

S£ 
S* 

to«! 
2 a S 
a °- S 
Mem 

■ 3 £=    u %  u  u 
Sf 5 
H SS e 

.2 *•■= 
•3      *■» 

.2 I ■§ ?I I 
O   u w ■« M t 

o u <o iC 8 c 

u 
■5 
•a 

—    U   Ctt 

° &■£ 

I'1 
o  S3 

J3 

£ iz 
0 * e ,J 

1 S-gö 
? o.-a 

, U   u 
CO •s -c 

tt * 
3 

C   en 
■s S 60 -S 

e CO   ^ 

o CA   (4H 

■a 
Ü5     "       ** 

g — « - 
o .5 E us 
«o   O *3 oo an o u s 

QÄS o 

Irt       ^_, 

CA o 
a. 60 e 
en e o "3 

Q. 
cd 
u 

J3 
en 

S <§ if 
« § 3 

S.Ö 
■e 8 
Q. 
O •a o 

tl SJ u 
V) 

n. c 
•o u 
o u o 

t: o 
D. 
u 

.5 u 

c>   — 
£ 
3 
O 

<s 
CO 

.2 
6 S. 
O x> 
H « = r 
'S 'S 
3 o 

■O.S   -= 
•S tt 
3.S 

fa &° P iS 

§5 u - -s s 
0 § s 

g> D..3 
ä 3r >< 

1 .8 S 
S o *- 

•O «   60 

S IS 

u 

1 

D. 

s 

& 

s s 

O     — —     _c ©  —  — 

OS'S. 
2 IS ^ «   o .S 
C   3   M 
U   O    3 
>  o   Ü 

a * i 
it« E 

©   ©       ©   © ©   ©   — 

-^   <s   en 

VO 

23 



es 
<o 

CM o 
3 

JS 

o S 
S   60 

t- G< -9 

CXU-O 

•§> 

.# 

3  «j 

4> .£> 

u Z f 
> Ü >. 
o c 
H £■ O 

t? ■- •= .2 

85 £> s e 
I £ §-8 
S   s ■«   to 

<S SSS 

>.5 

u u 
5 £ 
3 S 
0Q2 

o   o   —   o 

W   g 

S öo 
-.9 
s B 0.3 
8 c 

o 2fg 
t! "3. a 
»II.   ° 
0 a § 
a ja» 
>  ö  bfl 
8 «5 o 
S je — 
.0  ?  u 

7: JO 2 <u 
5 E-SS 

I 
60 
C 

1 
2 

S3 
=5  -5 

fr 

o   „ g. 
3    ooö 

i 5 8. 

§ 
X! 
jt 
«5 
00 
3 

I 
I- 
e 

3 o aus 

§ B 
* B 
" 5 

S £ 

- 8  a 

O g 

•3 
'S 
o 

.S I 
U 

1 = 
s s> w 3 

fc" 2 

-H © — 

w 
U 
60 

.5 

£ o 
u 2 * 

§ 
■a 

>» u 
T3 

e 0 

1 
Ä 
t« 

Ott 
t= 3 

2 £ 
'S u 
c c 
V) 
0 

■0 =t 
eo 

0. & 
PS 

33 
3 

©    ©    —    — 

ctt 

Cd 
O 
oo 

.S 
e 
<s 
.S 

"3 u 
■» SS 
00 

s 

e > 
0 i = 

3 Q. 5. 

s 
1 |8 

s sii 
60 S •o je BO 
S ">' 
"2    3 
53 "B. 

c 
■0 
3 Fo

am
 

en
ou

g 
ea

rp
lu

 •s 
a ■ 

4)   eo « 
>   Ü   &Ö 

•5b S g1 

IN 
g S.§ ff 

O <ö x! to 

o       00       o 

O —   <S P) 

o       —        00   —  — 

V> O    h    M    a 

es 
u 
o 

CD 

24 



es 

o 

5 5 
E so 

f- e- •§ 

On  73 

uü 
S &o 
°.S 

"3 § 
8 e 

»■«   tT  4= 

w 
u 
M 
.s 
u 
Cfl 
.s 
«2 
a 
o u 

w 
u 
60 
.s 
c 

.S 

s o "* s 

", i~i ^ 

s o 

u 
o 

CD 

E       s 
•" .52 3 

Q. 

SS O c - «:> l)f> 

5 o T5. 
ä^S 

■=0,0 £ 
J= 

e 

»PS 
u 

JS > 

•o o 
s>& &i 
cd   O 

tssr 
3  i-  5" Eo S 
3   S. >> 
5 - ü 

E o e 
o 

C/3 

I 
S •" 

i = 
- 2 
u o I a 

•5 BO 

g ff 

e 

§3 
!►, 3 

o c 
u 'S Q.  C0 

ö    w       — 

*g   2 
c JZ 
o * 

■c  >, 

es *c3 us >. u 
V o. 
Xi   «1 
P   » 

'S o 
•§>° 

e u   cd 
o £ ja 

a", a 
srjo 

5 o 
CJ ff c o +| }A 
•s U 
o 
o 

e 
o 
j= 

'? es 

Ü »^ 
9 « w 

u c-1 

c2 
S 
o 

•a 

o   —   —   —       o 

>. c3 es u 
u. 

es g 
C 
«a 
b J3 

3 « u 

A T3 

03 
1 Si o 

E 
00 

'C 
o 

c2 
u 

u 
3 43 

S o 
O 4- s 

ä s 
«S-s 'S* 

st 

§       'S  e 
U      •£ -2 
S  .^ 

•Hill 

i in 
■O XI CO   o 

•o 

S3 2. 

15 ! 

■   <u  _ 

-   u .2  •• 

g5 § 

ö> .3 w 

e t> £ o 
C* JA E C 

> E « S- 

o   —   —   o 

•n   vo   t^   oo 

©   © -< 

25 



as 
4> 

d-i o 
3 
O 

.§ S u on > 
Q 55 e M 
a. .s 

^t u 
•o CO 

3 E 

8 e \0   2  o> 

5M 

OH 
W 
o 
s 
'€ 

<2 
S o u 

OQ 

OH 

W u 
eo 
B 
C 

3 u 

5 
s 

SI 
§ 
u 
o 

3 
s 1.1 -a of 

3D 9 
§ 6 
VI    CQ 

5   g   £ - 5   » 

bfi   S 

1 i 
s  8« 
co   H o. 

a " <H .5     Ü 
awe •So 
SS,« 
JS s o« o c o c o s -  o o. 

o   o —' 

Big 
•o     > a  . s; 

I1 
T3 

O   S 
■S   5 . 

£g> n  § 

=? S33~ 
c ° u op 

•a o 
i* 

x ob L 
U 53 .£ 

5.= 

S."& 

t 
•-■= u  u Eo. 

CO o. 

o   — — 

o O JS o > o 

I o 

z 
c o 
B s 

g 
Ü 

s u 
0 

g> 
Js >» * 
>> a U 

c 3 J2 
O 3 O 

a>  s»   p  o 

S o-S g 
5>  CO   tS   -g 
C   Ü   Cfl    P 

rS o 

eo c 5 
S & 
s 
e c 

J3 o 
*£ 

?2   3 —   e" °S2f ft 

»'"3 s •= 
S   H   S u   3 

H o x: e >> 

5 2 x; 

|1" o 53 

£ is 
2 oo 

CD   "> 

I*» 
0DZ, •u 

O > 

Is 

o 
oo 

O       O — 

5 « 

"2* 
6.3 
S3 § 

51 

a 
•o c 
0> 

00 o 
00 

X c o 
!a o o o 

CA 

a 00 •o u 
>. ^ 

r  w ja 
S3 S| 
"S3, 

llf 
■8 s © 
>>« 2 
'S e?« 
a -S s •" 

»gas 

00 

'S. e3 

00 *j 

Is 
SIS 

o. 
S 

B 

SO t^   00 

O    O -" 

o  —       «s 

o>o 

26 



3 
1* 

E 
OH 
W u 

3 
60 

.S u 
3 

CU T> 
w « 
Ujg 
S   60 
-.S 
3  H 
Q-3 
8 c 
'5 -P o<£f 

w 
u 
60 

.S 

a o u 

OQ 

W u 
60 s 

"5 

3 u 

'ä 
E 

** r\ & 

c 
Q 

u o 

SS 

e 
O -o 

■w   es 

u 
a _ . 
OB*» C 

e S I u  w > 
JS  <n 5 

3 'S o 5 

.S o 

***   ÖD 
•-   C 

« s 

§>8 . 

iff «0 13 53 

ö 2 c 

ü   °    3 
£   60-O 

ill 
is* 
U CO   to 

—   o — 

t- 00 

II II 

o 

I 
S £ 
§5-5 

—    — o 

u J4 

s-s 

51 
*1 
S 2   . 
fi o .c 

I S « Iss 
Um*3 

Ess 
5'? 5 ii  ii 

£      Z 

1 

o   o       — 

■n e 

II   II 
Z« 

ss    z 

• S3 c 
£ o 

£ E 
CU 

¥ 
.c 
C 
« 

i*"* 3 
3 O. 

Jü 

D fi 

o   o        — 
. ZDS 

SN     Z 

II 
z 

f2 

> 
o 

27 



c£ 5 

•i 8 5  u 

o> u a 

o. K 
«1 3 o 
c 60 e O 

au 
c 5 O 
«1 J= *? 

XS o 

e o 
(S 
c> 
o 

^H 

u "S 

1 
o u au 

S cs 
U   C 

§ 2 CU.S 

•SP " 

2 'S»-8 

Ü 

St 

OOO   £ 
»-« 5c .a 
CÖ5 s* 

£ 

s o 
"■a u o 

-<  s 
CD 

>, 
.ts s 3 
CO JC 

■a :* 
5= 
a 
j= £ Jg 
.a S3 eo 
£ £5 

o       —   o 

5       .tJ ■a 

■a 
is 

Z H* Ill 

O «-» 

«t 

i       ~.« 

at 

>>-c 
E   3 
3   ■*-*    nil 

S-g-g So« 
« c-o 
S'sa a. 3.2 z 

c 
3 

'? 

«     •§» 

e   w *- 
I U    UM 
!   tS     £    2    B 

60 

•S.S 
8    W    * 

«> i^ IS 

J2 a 

O S3 

■s 
& 

81 c o 
O E 

> ■o 
e S 

Xi a. 

.5 2 

W3     3 

■&.S 
53   03 

£ I 

3 

03 

f 
o 
I 
5 

— a 
o        —        —   —        — 

o = > 
ssz 
** je 
en 'S 

.1 £ u 

s« IM 

o -a o 

z 
p 

S £ E 
O   CO o 
ft. .O CO 

— o   o        — 
m J= 

E 
•-3   co 

g£ o o 
CO   u z 

— O — 

.3 

a. 
3 _ Ml 
§« 

8,1 i 
.t: -a -a 
^ s § 

S3     . 

2   w *-  o  ° 

E.S 
—    n     ^    V 

'~ S-° E 
■-   » 75 S5£ 

■a 
CA 
9 •—» S •-> 

CA s 
o 

(2 E2 
O 

E2 
CA 
3 

1 I I 
IM 

s 
ha 

1 
IM 

S 
CA 

.2P 
CA 
S 

CA 
=1 

CA 

2 
(A 
3 

CA 
3 

o CA 
3 

■a 

■a 

'S     "S 

(2 

.sp 

3 

Ml ■& 

— M 

28 



f*   <- c^ «■a 

60 na 
.y en 

O 2* 
K <" 

8 £ s - E 
o> u o. s i 

u   <0 
a M 
<D    CO 

cu 

a 
o 
C3 
U 
O 

** 

1- o 
Ü u 

3 
- "3 u 
a o u CO 

4> 

S a 
u e 
U ,1) 
a 's 

©as «*» o -a 
CU.S 

■4-» 

5 i 
s:f>f »2 a. 

Ü 

2-1 

BO   O   W 
S3 w .b efts 

3 
öS? 

a o 

u o 

55 

o   ©  o 

<S   « 

'S  JS 

e o 

w 
£ 5       v>   js       "o 
a c        ©   ©       -o 

£?  * 

S3    « •5   ° 

a  a 

■S -e 

—. VI      —< 

a 
5 1)2 

2 2 8 ä-1*" 
■n   © g-  ©.§ 

3 1. .S o 
■s IS p. +- 

c C    3 

JS £ •^ £ a ä 
is £ ££ 

M 
S 8 

s o 
JS 

o 

o. 

b< o e o 
D. 
9 u 

E s E 
C o V 

> JS 

a) 
s 
X 

{3 

u  o •s* 
o w 
0.0 
2 jn 

o & o 
>-2   > 
Z §   Z 

o   o   o 

Ä s 
o    — —■ 

•3 o 

£ i 

2 
- p §1|     1 

•S »     « 
SSgjjJB 
|»Ü?E| 
«so , « •£ 
E E'Ss.H.-g 

co 3 o o. ea o. 

■s 

r^     1 
•8 ""> o 

E u s>  «> 
CO CO Z co 

u o so > 
ä Z 
60 c 5 

JS 

o # 

JS   *- 

U  JA    Ü 
u 

>     CO 

o    — — o   o   o — o   o        -< 

o 
JS §     60 

BO 
C o 

g   JS    JS 
E    oo   oo 

—   'C   'C 
o 

JS 
»1 

II 
1 3      3 H§ 

2       CO       W3 
£      3      3 H   ^^   »-. 

o o 15 
o 

JS 
vt 

60 
C ob   ob o 

JS öb   ob 

l CA       Crt 
3      3 

o 4-«         «ri 

3      3 »—»     •—> Hg 
en     v) 
3      3 i—i    t-i 

T* 4_t 

o 
JS •feb 

Cft kH 

8 (A 

H -=i 

■a 

«N 

29 



D. 
3 

1 '3 

60 
.5   M 

e  <° 

»-* i. a u & 

C   M 
£J   <u   es 
au-S 

e o 
''S 
o 
o 

"i « 2 .2 
H 3 S s «eg 

«OS au 8 

o c 
<l> o t. 

H) <l) 

o   2 ft 
«M   o *J 

o> U .y 

.SP   »> 
53   S 

S a .b aft s 
E 

"* ^i .?? a9 z 
e 

03 
U 
o 

55 

—        o   o        — 

•S .2 
|8 
:> a. 

■a 

Ja S c « 
to „ ° a 

>» S g c a „ » E 

=g £ 8, £ 

S 
s £P o en € % 
"1 53 S 'S 

J3 

?   CO •a 
j-   M 

? es •n -S je 
—   M S-9 IS 
'•C   ft 
60   S & £ <3 

° § CO     -» 

s a 

x: 
o 

.  «r o   o 

o 
«'S 

3 S 

cd ^ o 
J=     .   23 ■w a> .£ o a ~ n« s 
o ft g 
a £<2 

o 
2 

o       ©       £ 
wl w4 ^ 

c 
O 

8 
E c o 2 

Sc r •ES 
Ü       « 

■« 

?B i 
II en 

.S& JeSF 

o J* 
=3 ^O 

ex % 
CO 

> (A Ü0 

CA 

|s 
«   >, 
a s 

■= s u o 

SCO 

a       J2 

*S 

9   B J o 
« -   b 

ab £ 00 a 
* 
^ 

S x> g- 

S 

'S £ 

gS s|=1 ?  S jt   en  _ 
s-s S So g 

'Sei; .2 o 

o 
E2 

i £ £ £ 
£ .SP .2P .SP 

GO 'C 'C 'C 
5 t« to CO 

o        — 

•a 

■a 

eo 
c 
o 

es 
§ 

00 c o 
t: 
J 
CA 

.1 
o 

ß 
o 
ß 

o 
ß H§ 3 

tt 
o 
f 

CO 
1 ti o 

Xi 
CO 

1 
t-l 

o 
ß 

CO 
S 

4-» 
(A 
3 

O 

E2 
CA 
B 

t: o 
CO 

o 
t2 

tN 

30 



O1 !> x> 

.S 

c u 

o  0 

rj c o r? J3 

«3 
03 

s 
D. 

.£ § 

1^ 
i u 
xj 
u 

1 o 
o 
Q. 

U 
2 

cm 
_c 

tut 
e 

£ 
U 
« 
X! 

CQ   ü £ 
£ 

o V  o X J5 s SS 

o 
J= 

1 
4> 

E % 
o © fr r> «? 

c — 
Ja 3 

u £3 o 
e 1 

•ä 

o 

o £3    !T*J «o 

fr s -a M ö 

a, ?   o- <s 5 
•o 
5 

2   3 

o. 

xj 
c 
o 

M <= 

o 
o   5 o 
©    c •« —     3 —i 

s 

03 u 
O 

"i c S    » 
y '5 

1 
öö8 

o 

M 

o 

o 

tu 

O    S   fl> 
«s o -g ffü.S 

S .SP s 

■I o * •§ 8 

üii'Ms 
."?  es  o"C3  u  u 
U   O   4>   ü   Q. C 

.1 s 1 f I 
1 g .S .s 11 
§ Z. a -a ~ £ 

O 8      - 

'S S 
o 'c 
2 •- 

c » c 
~ S «> o o .— — « 

©   ©  © 

■S-fi   ^B 

o z 
So. 
55 I 

O * S       ä 
»o|>,3 

— trt -°   to 

c  e  o>  o  C 
u .: £ o c 

p >>2 
=>Z I JJ 

» S ja M "■§ 
5 =5 S ~ S •= 
>   So   S   «   3 

o   o  o 

Ü 

T-N   !T!  .g oft? 
s 

o9z 

■5 

§ c 
o 
CO 

es 
s 
o 

3 3 
O o 

t2 

X! V) 

t: 
O 
x: w 

o 
CA 

o 
t: 
o 
Cfl 

o 
s2 

o 
i2 1 O 

E2 
o 
(2 

eh        M 

■5 1 

■a 
'S 

et 
e 
o 

tn S »—» H 

■a eo 
c 

'S o 

cn 8 
►-> H 

O - 

§ 

u o 

55 tN 

31 



2 5 '3 C £ M 

M 
q CO 

u 
O i_ 

oo D. 

—. —. O        —        O 

w 
IX 

O   „ 
Ö   M 

N  d e 
8 .a s 

e 
o 
es 
u 
O 

a ca 
o 
1) 

a 

c 

1 o o cu 

0> 
u 

o c 
>l> u L 

(JJ <a 
© jj k- 

«s o -*i* 
CU .u 

.s s 
fi5 en 
B    O s 
E "3 tft 

Mo •a 
■a 

it 1? o. 
o. 

D. 
D. Q 

V) 

1" f 
c 

•s 
ca 
o 
»9 

.g 3 "3 
£ 

i u £ 

JS 
S3 

•O   3 Ü   en 
J3  ~ 

■a, 
5 
.g 
5 

BO 
g 
«5 

■a c 
Ji 

ha 

es 

4L 
.SJ8 
£ | 
OH   ? 

•o 
g 

£ £5 hJ £ e 
X! 

I 

C o 
S 

u 
I 

JS S 

~ 8 u 

I    B 
■s 1 
W   in 

3 
O 73 

JS 
© e S t S o 

CO j= 

m X 
60 

00 2 

vi 

3  E 
4> a..* 

ts.s s>.g o. 3 
o «-• 

1-8 3 

t3   C 
§•2 

JC  ■— P BO e oo e 
5 8 

•a 

CO 
O 

a »   G ^ O   g o M .&S o c H > O o.s 

— o 
o »> 

|.tf ö 
£_§.£ 
8 " E Poo 

s. 

5 
Z 

5 

2    00  O 
OS5 S. 

§ 

»So •I ac .is 
o> ft £ 

£ 
oSz 

c o 
'•i u 
o 

CD 

o   —   o — —<   — — 

=   u,   O 

o 
ß 

5   "« 

2 |n 

o 

so 
cs a 

o  o  o o   — 

'S     ^i 
«      t: 

O 

^ H   H 

o 

o 
f2 

■a 
f •«-» 
o 

■to 

b* 

o 
E2 

en 
S 

ts tt 

o 
ß 

■a 
o    o 

E2 E2 

^J-    «n    SO 

o   o 

E2 ß ß 

e v 

ß M 

I 
% 
■fa o •o 

o 
5 t: 

O 

E2 

o 

32 



s 

« >5 '3 

60 .s s 

c u a- 

Ui '& 
O   w 

C M 
es C 
(O   cs 

' J3 s 
© U 

o 
cs 
u 
o 

** 
o 
V 

s 
*5 
1 o u ©u 

tu 

§«8 
NO« ©o.s 

5 i 

o 

«O i) 
88 w .h 
efts 

E 

©Qz 

e o 

u 
O 

CD 

o   o        — 

"O        .ts 

Z 

'S    l 
S      ri.  ' 

co   CQ ' 

«I 
§!•? 
*■ "'S u  o •— 
>-)   Q.G5 S*€. 

p       o 

< 
Z 5 u 

o 

3 

o « 
c ?, 
S £ tu J> 
X 'S 

u a> ._ Ja 

is*« 

£ 3 S-g 
^ *a w o I« 

§ 
O 
in 

§ & 
*- JS 

IM 

'S 
3   W e« * 

'S) g 
•o o 
J3    ft> 

■a 
i 

s fe < S-« < & 
£ i Z 

E 

Z 
o 

CO 

s 

Ä *■< 
60 

§ 

IM 
O 5 Q 

•s-sj» >. c « -s 
-s  g u >   60 5 c 

5 
c I 

"3 
"ts 
■a *J 
Q ?, 

1 

o 
CO 

■s — 

5 

I* 

u Ü 

o K 

s ■o 
o 
en 
O 

•a e ■C 
ä V) 

a a 
5 

u •a e 
3 

o 

60 

■5)B 
,   60S 

S   O UJ 

c  e u 
D..5 J3 

■3 

-if u S « 
E 3 -° 

■£ co *s 
u u ca 
E Mg 
o S .t: co S 3 

o   o        o 

M        eb 
*s        tS ■a ■a •ä     JS 

1 

o 
ß 

ts o 

•-> S s 
O 

E2 

I o ts 
o 

a r§ 
en 
3 

O 

•a a   1 

5       D«; 

S "a 

2f 

8     s & ß     as 
g* 

60 e o 

I       1 

33 



cu 
3 

Tf s 2 
8 £ 3 

43 

60 

e 
ea 

w <0 
c go 

8 .a a 
O U o 

c o 
C3 
U 
o 

!■* 

o 
u 
u 
§ 

*s 
u 
3 
o 
u CO 

>- a o c 
U    it. 

3 <E 
© 3 S 
M o 3 
O-U -S 

S 

a 'So 

o 
o -g 

s aj .a 
eft? 

£ 
591 

3 
O 

o 
o 

T*    3 
CD 

o   o  o   ©  o 

o z 

a" C ^ 
< o ■s ä o o. 
•3 c 
■a er trt 
u c 
Si IB ■a 
£ s. 

E        3g? 
en *j .5 

5 

§ | 3-gf ass M 

on 
i5 
■s 

E u 

£1.1 
c o 

c 
O   60 
» .5 
E no 

Si 

III 

4>     «    2 

z a 2 
§ <      •= &   o   © Am»-* 

2 

o 
Q 

o 

1   I 
I« 
El 

o o   o 

_« _i o o   —   —   ©   —' o — 

^, « 
•a s •o e 

3 
9 «J a* n * 8 

§ eii fi £ >?Z 

■o c 
i-a 
MS 

U 
U 

o c 
H J o U CÜ   & 

o — o    —   O   —   — — —i 

60. 
2 I 

1! «      .2       5 O   O   fc © 

's.-0 g a>f 
•a ■o gp.0:S .— o > 3 o o 
J5   3   C   o  ~   C 

o   o  o   o  o 

£        S       S •a     s     -a 3 o 
^_» ^_» •K o 

J3 
J= f 60 60 
l~ k< 

E2 3 •—> 3 

en V] 

5 
o   o 
£ (2 1 

I 3 

«5 
!.! 

3 o 
J5 
en 

3 
o 

E2 11 O 

■a 
BO J 
o 

»nvor^ooo> -M«     -^ 

>o 

34 



§■ 

8« 

60   - 
.5   « 

Si 
a- rs c u & 

o 
e 
cs 

au-S 

e 
o 
«J 
u 
o 

PN 

u 
u 

1 
e u 

o u 
tN o cu 

1- u 
O C *3 q> 
U C 
u ,cu 

O    C o 
NO« cu .s 

«H E 

o 

SI 
00 2 2 »■< sc .a 

E 
sal 

e 
o 

"'S u 
o 

SB 

o   —   o   —   — 

3 
"co *S 

00    to "O 
S3 
X 00 cd 

<s -a 

"2| 
So 

£ ft.   S. s £ 5 a. 

c 

e s 
>, E o 
ed 8 o 

•o a .'  «> 
o S u a 

o 
Z Z 2 o 

so 

o 

p •> T- 

O. C -g 

W^ 2 

o 
X 

e 
"33 
X CO 

o 
c 
V) 

c 

1 
V) 

o fi u e 
o 
3 

'S 
CO 

c 
5 
(A 

c 
o 
•o 

u 

(A 
u 

o 
o 

F= 
ha 

es is [/> 
w 

o 0- c Xt u 

I.« 

z 

a ■■* 

a. c 
co .o 

> CO 

§. o a» 
■o s 3 

S trt 
•O *a 

=? O s 
—.    — o    —    O    O    —c 

o ?o 
■8 en 3* 

e > UZ CO ~ 
CO ■* 

^i  cj 

u >% o x •a -o 
£5 s BfiH «ft 
u E 

o 
o 

B      . 
'= •" c  ca 
o  o 
U X! 

11 

S o^ S 8 

S3 DM*  ».i 

5 „- g B t= § ± 

I2l§5 

.io 

il&i 
•^ tt>  fc-  OT 

lags 
i- <s  o  ca 

o  o o   o   o   o   o 

t: cm 1, Of) on on OS eo eo 
s c c c c c e s o o o o o 

o o o 
o V) 8 8 o 

o 
o 
o 

o 
o 

o 
o 

H H H H H t- f- H 

ts w w 
o 
x: ■Ü 00 ob   ob ■a 00 I ■& ■a 
(A kM hi t« IM IM u fc« bt I-. 

f2 3 s 3 3 5 3 •-> 3 ^ 

•a 

eo 
■c 

.op 

3 

35 



a. s 

O1 !> ja 

•S s 
als 
c o °< 

o  3 
CU 

§ 
*•§ 
o o 

si 
8 S 
•5    O 

au 8 

u 
u 

o S 
<l> u L» 

11 A 
o § t-4 

«N n a u .id 

.SP » 

O-Z a. 

O 

O -g 

»■<   !Tl .3 

a »5 s 

391 
e o 

u 
o 

o   o   —   o        —i   o 

B= 

- 6 

I = JS .ti    &   « 
> 3   JJ   o 

o o 
o Ö 
o B   v>   >n 

*3) o 
a & 3 -a 1 

"ss "§)TJ c 
•°i £ § •a 
•a 8 &••*= J= 8 a-ö £ 3 ACS 
£Ü JS * £ & I 

6 
e 

60 

E   § S  3 

M 

u e 
O 

2 £ 
2      - 

©   o — 

c ? — 
w » f 

«o8|E 
c c z. s 
O   °   gj= •a o- ü 

Pf 6.3 

o -o 
oo .S 

O   en 
♦" o 

£ S 
"B £ 
J5 cS 
u c 
S'S 
wi .5 
£•3 

—        o — 

B> JS J3 
E «3 a 
« S?l  • 
I If "S O JS   g   o 

£ JS 2 

fi ° d TJ 

S S. oo =* 
.»25g 

O    —    —    O —    -» O — 

3   S < 

S §Lo 

° 13 

I a | «.a s 
5 <« Q 
«2E 

Jä<f 
O0Q 

tS rt   SJ 
g B Ö g §■ 

M * I ^ 1 

«.s 5: =I- (J   *"   A CO   ?M 

s en 
"2 

Q o 
u 

00 « • 
f ? 

C) •o 
ü 2 V 

*sl 
o —    —    — 

o   —   o   o O —i    o 

o o 
E2 

cn 
3 

CA O 

ß 

.SP 'in I 
4-1 

EA CA CA 

00 t: o 
JS 

o o o o 
H H 

■s 

I 
-^ <N V©    t*-    oo 

55 

36 



Q. 
S 

.»  x 2 
a 5 "3 

1 8 
sis 
C u a 

en 
Q. 

O   „ 
C   60 

o> u -S 

■a 
"3 
E 
is15 

x .S-   « 
o ' 

o   o        — 

<=!      C 

5£ 
II 

3 co j_, 

t3   O — „ 
u o c -a 

•S °" & = 
ff€   1-5 S 3 

OS -a   S* 3 oo J 

in —   —i 

u 
c fi ^ u 

c 
£ ■Q. 

2 W-i 
3 
•5 ^- <s *—i 

o ^ 

« 
U 
cd 

V] o •s * 
IM 

u o 
a. 

3 
CO 

1 
<K o 8 a CO 53 o 

O. 
'5 

w5 

o.!2 
.S3 c "3 

—     CO 

Is £ 
a 

J= «2 

g^. 
JS — J3 

2* £ £ 55 -J 53 

2 o 
E 

•o o 

IM 

S2 
3 
O 
t o 

is 
■a 

£ 

S3 J3 
3 !2 B S2 O i 

O 3 3 3 .a O O O 

> o o 
J= 
o 

j= 

of 
O 
O C5 -* ~* IN in «■* VO -H- u CN 

■a a 
is ,ts 

•s B 
& E 

2 
3 

O o   o 
IN    — 

C 
o 

''S u o 

2 u 
ScS 

is  <o 

•H     3    & 

au 8 

CD 

o c ■JS tU 
O C 
cU ,4) 
S w 

©    C   tu N o 5 c u.s 

< 
Q 
O •o 
O > ü 

z »1 
e o 

y 
CO u 

J= 
•2 o u 

a-5 ™ 

QSJ 
00   u   u 

4> 

Ö 5 «So 
O JS J= 

o 

c 
Ü 
> 
Z 
—       o       —       — 

^8 

eo u >-.XJ   c" 

£0 en 

Ü 

IM re -H 

E 
59^ 

'S)        eb 
C   ts 

o 
(2 

o 
ß 

O 

5 

M 
C o 

t: o 
CO 

o .c 
CO 

t: o 
JZ 
CO 

1 1 o o 

a. 
bos© 

.00 
'C 

CO 
3 

e   . 

w Sri: 
|i-8 
?   BO-3 
g   C   « 

U   So.t! 

eo 
c 

o 
E2 

U 

C/3 

eo 
e 

_o 
o 

■2 

a a   *§> 

-<   o 

«■•   ts •a I 

—i -« CN 

g 
U 
o 

37 



ex 
3 

S"" en 

als 

CO 

u 

e o 
a 
u 
o 

u S 

1 
o u 

<N o 
CU 

c 
- 1 ■a 

5 
e 

o   o   o   o 

00    00 

II   II  II 

c 
u 

^       4> 

« 

o   53 

ö tu 

•a* 
E S 

•I 8 E S 

« o o e «> u fc. 
0> (I> 

o h* 

IN o •»!• exu _£ 

SP <» 
53 £ 
- Ja 

2 "§>•§ 
o»S IS. 

O 
5 s 

OB    O    p 
S3 a .Ja 
COS £ 

s 
SSI 

s o 
'3 u o 

CD 

—      —. —      © 

^3 g 
«4-     «-1 

■•" e 

S 2 o 
£ % E 
22 
•o Ü 
3 u 

oo M Ii   o 9 o ä  u o. CO  u 

© -   —   o 

z 

.2?       Js 
E        O 

o   —  o   — 

II   II   II 
szg 
>•    z 

II  II  II 

lzl 

e o £> a eg co 
S "• fi & u p =5 

o u Q 
>* 
k jU 

s & 
o •a 
a 1 

*»5 II 

•o ooZ Z j; 

ouS W « g a eoU e. ° 

co _ 

.* 8 
S< 
»•a bo 
q> 

«"2 a Q 

©   o —< ©   ©   ©   ©        — 

■&    ■& 

09        -S. ■a 
00    « 

M 
"C I 00 c 

w 
5 

0 
0 
H 

.2P 0 
CO 1- 
O 

■a 

o 

^ p 

CS    fl    ■*    >« 

0\ 

II   II   II 
szg 

>>    z 

L-     00 

II 
Z 

ß 

38 



g S 

- i8 

dJ    CO 

ft 
o 1 
° e 

06    «    K 
o-o-0 

ft. o w o. u 
■K 

■   a 

5 
t-   ft <N w cu — 

,9 

o u 

ea 
u 

ti 
«2 
S 

a o u 
w 

eS •a 

t: 
, E 

<8 o 
1/1 B u 
n B1 en 
au ■o 

S 
c Q 

a o 
S u 

4£ 

1 

<P«* a 
CD 

—   —   •fl- **■   w->   ^   m   Tt   r- ^o   *r   ^   *^-   m 

<S    CM 
+ 

cs 
E VI s o S2 a a 3 o o O 
j= J: £3 JS 
«N <M <s 

I 11 
Jig 
•<*    <N    — 

3 

—   ©   o   o   ©   © ©   ©   ©   ©   o ©   ©   © 

3 o. 

.Is 
U   o 

c 
p o 

>, a 3 
U 

<w o. 
X =1 

<5 0> 

U   O   uj 

*- *-  o 
Sä g. 
E-g £ 

ill 

CO   *-i    t- 

.2 'S 3 

Hi* 
■8J8 8 1 

«fits 
VI 53 'S 

5  c 
i 's >^ 
»oSe 
» fc E -2 
a g 3 e 

©   ©  ©  ©   o   — ©   ©   ©   —   ©  ©   — ©   ©   ©   ©   — 

I- 
t>   U 

Ss 8 

—     © © © 

«5 
< 

—        <s   <s   — 

Q CO 

<s   ci   t   vi   vo 
■«■   vi   »o   r-   oo 

39 



1 <2 

0\ 
2 o o u 

s 
OH 

T3 

w 
U 
H-l «A 
o & 

00 
4-* o 

u 
«s C 
CO "O 

r-   Tt   <s   —<        — t   *   t   « 

s E 

e 
J3 o 

3 
O CJ c* 
f 
cs ts »—I — <N s * 

o 
«1 

o .s 

co 

S o u 

co 
u 

£ 

C w 

t: 
<2 
S 
o 

JB   O 
» .S3 

I o 
xl 

o   ©  ©   o   © o    ©    ©   © ©   ©   ©   © 

2 £ 

■a* 
E o 
g a 3 

= S§ 
lap 

s> 

«2 
- s 
ea o 

N   (3.2 
C U -5 

s o 
'■§ 
u 
o 

CD 

u  o 
S S 

u 2 x: B 
.S '5 '3/S 
"> i. 
.IS 

©   ©   ©   ©   © 

J 00 

©   ©   ©   ©  —I ©    ©    ©    — 

o 
ß 

©   ©   ©   — 

1 
t: 

00        _ 

— -a  o 
O E 3 

o 
to «s 

£ so 
'€« 
E M 

5° 

—   <s   ro   t   «n 

<s 

—   ©-*©© 

VO    (^    00    O 

©    ©    —1    o 

—   cs   o   "» 

O    ©    —    ~ 

v©   t^   00   o 

40 



IS 

S3 «2 

»as 

o S 

a J 
O-O"0 

o 

o 

CO 

I 
6 o 
u 

Sä 

ts 
•S 
s 

S 
o u 

ea 
Pi 

c2 
t E 

ea o 
1« e u 
n m 
O1 U T3 

s 
o Q 

c o 
■■s u 
Ji 

1 

¥■* s 
CD 

•<t   t**   r*   *n   *t   rt-   rj- ^-   vo   wi   m   ^   — vo    *n   r-   -H 

CJ   !N Cj C3 

as 
•ft* 

S « u O 

S 
o o S 
cfl *o 
c o 
.2'= 

o 

SB 
en t: 

F DJ) O   i. "~  «> 
ri o f 

oooooooooooooooo 

a. w 
u 

S B 

ooooooooooooooo — O    ©    O    —• 

_ _, -    -    N    N fS — 

ooooooo-^o-*o<-«~-<~—        — ^M   o   •—   — 

©   ~*   es   m   •**■«*■>   vo t** csotw-ivot^ooov   —   —   -3—.   —   —   —        ;-. -<   ts   f>   t 

tN 

41 



«a 

o\ o u 

13 •a 
s 

BÄ es 

OH w u <** «A 
o E 
4-* o u 

vo   m   ^   «n   ^o ^■«nm^ot^fovi^-^-^-vovo^" w»   v©   m 

£2    £ 

m   en Q C3 

o 
a 

o 

r-  OH 

E 
o u 

CB 
a> 

*e3 
E 

i 

•e 
«2 
E 
o u 

©   o   o  o   © ooooooooooooo o   o   o 

a     BO 

•8 - t: 
55 .£> "2 c ^ -S . 

'.n o c Ö S » o u 
O.T3 JS   g 

•o JiSfi 
s o 2 a 

«§ &a> 
&~ El. g   ■ .2 £ 
2 i a S 

O    O    O   —i    o o   o  o  o   o  o o   o   — 

ts«s        —   —        —*   —•   <s  <s   <s 

- s 
C3 

a § 
o   o   o   o 

59 a in   «   h   x   ft —« 

s 
o 

■•§ o 
o 

CD 

42 



si 
o ?, ° 

ta 

0- 
o £ 
o E 
« 8 8 «I cxo •« 

o a. 
O 

J= 

«-  Pi 
a u 

,p 

o u 

CS 

CO 

E 

es 

•e 
«2 
£ 

u o u 
m 

öS •o 

•tt 
£ 

cd o 
V) C u 
r« «I CO 

au TJ 

s 
a a 

c o 
'•§ u o 

lH C 
CD 

V   Tf   »   t   r-   <t 

3 3 3 3   U 
O 3 3 O O o -a 

JS J= J3 ■e» 
S3 .s J= C? C< c«-s? 

CO 

s 
Q 
.c 

.e 
CA 
3 a. 
CA 
O. 

IA c 

tA 
3 U 
u 
« 
(A e 

—    « 

g « 
2P 

3 a> 
g 4> 

£ u >-. a V ss 

CJ   CJ 

£g 

©    ©    ©    ©    —    ©    — ©   ©   © 

>1 
£ 

° S. 

o -c 
§■ 

BO •o 
w 

o   o   o   o   o   o   —• 

CO 

f B 

£ E § < 

w   O 

** ■a 

S3 
H 5. 

CA U   BO 

C9-R,   -aw 
•O 55 3 U 

o 8 S JS 

■a* 

S3 
c  o 

4>    C    25 

I ° 8.1.8 cruel 
Is«as § 

<N    —< —    «N 

o    —    O    O    —    O    O -.    —i 

fNPOTj-v>v©t^-oo        o   — —   c*        m 

fN    —' 

—   —   o 

vi   \o   f~ 

VO 

43 



St: 
ß<i 

CM « 
o S 
« 8 8 S J 

o 
a 
CO 

■M o 
Ä 

r-- Pu 
«s w 
C U 

r-   t~   r~   <~ ^   «n   *   ■»   c-   ^ in   m   —   — 

2 
WS      s *-     5 

£S    J3    J3 
—    C1    -- 

£    Q    CJ     V 

1 
o u 

C(3 

«2 
g 

<g o u 
C8 
Pi 

c2 
— H 
cs o 

trt e u 
«N «i au ■o 

s 
a a 

§ 
u 

1 

*■* s 
O-D 

cs 
c 
O   VO 

1 s 

OOOOOOOO    —    ©    —    —' o   o   o   o 

•s 
o 

M 
co 

0-—000000    —    oo 

b a. 
CO 

c o u 

§ 
3 
£ 

■c o 
2 
1 1 

u. Tn 
3 * C 

M W 
83 JS DU 

CS 

F u en 
"5 
E o 

CO 1 cn 

£ Q. 

o   o   o O    O    O    —i 

»8 
c " u on 

tl 
c o OS 

II 
"3 § o s 

tN    CN    tN    en 

o—       ooooooo  —   —   o   —   o 

TJ*      Vt      VO     t— 

44 



St: 
g E 

tt-l <g 
o S 
13 8 

c 

o 

o 
.S3 
OH 
UH u 

a o 
u 

cs *> 
"3 
E 

ve £ 
as 

■e 
.2 
a 

u o u 
cs 

OH 

ts 
«2 . S 

CS o 
V) B u 
r» en w 
CU "O 

S 
c a 

c o 
u 

3 

iH c 
CD 

CS   r-   o   vo vo   f»   *t   r- t^^t^O'tn'flvot^ 

o S2 ^ tn 3 
O 

JS 
2 

3 3 3 3 
O O O O 

■c JS .e fS ■S 
CS — cs cs 

CJ 
1  S 

3 
O is e 

S S S 
cs   -«   c*> 

3 
O 

o  o  o o 
o 

o  o   o  o o   ©   o   o 

o > 
2 

oo   —   oooooo 

.a S 

•I-S 

bo v 
.s » 
its o. 
all  SHI 

ts 
<2 
E 
o 

S2  ro  t; £   BO 3       -      c C J= 

o   o   — —   —       —   o   o   o 

2 

f 
CO 

Jf     60 
u. J=      C 

cs   cs        — 

8 § 
So 
U   u 
ES 
a a 
H o 

ooo—       oooooooo 

2   ^ 

f .1 
rf5 

5 

o   o  o   o   o   —   o 

45 



G 

fl «2 

o> 
> o 

E o u 
c £ ■§ 

0* CO 

CLH 

u tt 
«w w 
o E 

00 

-4-* 

Xf) 

o u 
«s a 
CO •a 

II   II 

2Z 

o 

o 
43 

CO 

tJ 

E o u 

ä 

cfi 

o   o   o 

S 

2 S3 o « 
S3« 
"3..S 

ssu 

e E 
-i-f o «> 
3 « •=> aSs o g o. 
«5  «>  cd 

s 2 I 
is * 
C i-, o 
S  u  ti 

He S 5T OJ O   O   ff 
CO J= S 

o   o   — 

II   II   II 
szg 

><    z 

<2 
E 

<S 
o u 

<n 
0Ä •a 

ts 
«2 
S 

(0 o tf> s u 
fS en 

C U •o 

E 
C Q 

e o 
'•§ u 
•+2» 

1 

IM s 
CD 

o   —■   o 

^   >rt   \o 

o 

II  II  II 

II   II  II 
g ZoS £   z 

£ 

46 



tu 
s 

13 

s a u o 
£?* 

*8 
i« 
8 § Rig 

CO =3 

I« 
o 

1 
T3 
Sen u 

53 o 

S " Q,  2    _ 
B   e « * .3   «] ca •= 
.8Si" 
■a a.* 

2, .2H S -° 
RS" (30 

tu 
y 

D 
4= 
M 
S e 
o 

s 
■5 
c o 
•a 
B u 

S ? 

aSz 
e o 

■■s u 
o 

o •H q 

o. 
•o 

to 
U 

4-( tfl a a. 
■s •« 
3= o u •— 
U a o — 

CO o. 

—   —        o   —■ 

<<-c   S 6 
00 c 

60 0 € 
55 ■" 

» 2 
* 1 8 
85 •0 

Q2 

o 
•a 

*£ 

0000 

A 
01  >» 

0 a. a> a. So 
b 8£ 
s O    "> 

C   C 
R s 5 z 0<2 

0 
0. £5 tO 

1 
•a 
03 73 

E en 
F U 

JS S x: j= >. 
u 

2 s £ 
3 

o   —        —   o        -< 

3 

s 
■a 

CA  OH 

8S 
0.0 
e u u, 
u' u 
o to o 
•* o s 
JjTJ   O 

—       0000 

000 0000 

00 c 
'5 

o SP 
'S CL 

-C •O 
O 

Is 3 

u CL 

a. w 
O rm

al
l] 

no
tt

c 
t. 

0 ■>. 

000 
s c S3 E •c  0 

to 0 T3 BDJS 
en Wk    U .C c « 

■0 
_o 
To 
'■5 
'S e jp

s 
th

e 
C

E 
st

 a
ls

o 
ta

k 
lis

tin
g 

th
e ._   „ 

C JS O    QJ 
•0 X! 

2.S 
c2 0 

S 
■0 
2 

SJ e « 
0 3» 0 3 

s 

B 

H
ea

di
ng

 
cu

ps
. 

Y
 

w
ir

e 
w

hi
 

«1  a. 
O   w 

1 
0 

CO 

iS W
ith

ou
t s

 
hi

t t
he

 e
ar

 
pi

nc
h 

th
e 

C
an

no
t p

i 
be

ca
us

e 
I 

gl
ov

es
 o

n 

£* € 

•a ■a 

.s 8 3 
0. 

O     O 

It 
fi* 

0 

= 3 
3.2 

2 0 

5 = 1 
0.-5 
.22 

0 ;►. 
0 2 
xi £ 

1.S 

? c 

u 
Ca- en 

60 
c 
e 
0 
•0 

OS 
.5 
0 

XI 
E 

§•0 

u c 

H  0 

3   v 

sSf 1 1 

—    <N    fO 
«N   ro   tr   >n 

47 



i 
l» 

o J3 

E 
<U o 
ff «h 

«2 Pi 
<4H UJ 

u ts *-» 
o u 
t* <u 

f> 

E o u o u 
f> 
CD "O 

o *-» 
3 
O 

Si 

fa o 

I o 
T3 

3 ° 

5 .2 
o.23 
aS  - 
co •=   to 

«3   g 
»*   ö   c   K 

ai» 8 & 

a, w u 

s 
'S 
J3 
00 

i o 

1 .c 
'5 c o •a 
E 
3 
p 

60 

"2 
I 
w g 

es o 

£ 
CM 
O 

a> v 

o 
o 
ail 

3 JS 

D. rS o 
4) 

1 E 

e 2 3 J5.E ■En       o      -s       u o *= * 
8 S       eo.. 3 2* g =:§ 
i-ä-2 £ § s S S I % * 

8   ^Sil^i^lfli^ 
BO 
S 
o 

.s o a) $2 "33 1<§ 3 E 

S 3 
BO »> e 
3 o o 

s.i * 

SB 
a-s 

■S°< 

C.g J ■S *> 13 
g   60-= 
o  s  » 
J D.5 

t: 

— e «5 o u 

ss 

to  5   u o   °   > 
E € J2 

•S 'S   60 

I 8 "5 

•3 
60 

E 
c2 z 

c o 
'S u 
o 

-<  c 
CD 

s     ■= 

JO   u 

i§ 
S cu 

•    3 

Si eo€ _s _ 

§"§■ 
u o 

a s. 
a ° 

3   E 

c — 

S e 
» 8 § 

uaf 

3 

E 
u CO 

JS «3 
e o 

3 
.2 *j 

60 i§ e 
tr ^ E 
3 2 § 
C 25 
Q E BO 

O 
o .S J3 — 

»i O   3 o. *» a. 
> o 
a e 

S o o 
f -5 is 
—>   Ol 

3 I.S 
£ >- * 

a. 
W 

a s   u: 
ass 3   C      > 
Ü    00     ? 

1> T5        m 

e 
i 

CO 

X •o 
m 
a. CO 
— **     u 

O    — — O     —' — 

U 

o    —< — — 

48 



tu 
s 
u 

i J5 

<t- tu 

I § 
8 S .a.« a o s 

o 

1 o 
•a 
S g 

§ .2 
I.a 
ö-E a. 

.S « 
«s 

o   o   o 

Q   (A 
o ft- 
u U s5gu 

i 

aä 8 £ 

w 

60 

o 

e 

o 
£ 

si 
E 

o-Qiz 
& o 

u o 

CD 

| •§ Ssl 3     k-     o   i    ü 

§|  8 5-| 
O  Z   UEC 2 

SL-sl a» 
O ~   60 w J* 

so.5 *5ff 

u 

to 3 « •2!   U   to 

"=*   g 

~5 •> 
O §=5 

3   O 

S-= ? 3^ £ 

26 * a 8 8 

o       2? 

ax 
C T3 

.3   u 
60 g 

U g 
O <M ° 
Ä    O « 

33 jo en 

.52 Ö..H 
•S « 60 

.&I I - 
at?   .- 

—       o        — — o —   — 

c 

c 
3 «a 

o 
*t-l u 
e a 5 bO 

c e 

O 

ca 
is « 
8 

en 
Sä 

5 VI 
•3 

o   o   o 

E 
o •s 

B 
o 

o 
00 
c o 

o 
o 3 

J= >> 
■o 

a 
2 

B 

a. 
a. 
W u 

o 
Ü 

CO u ■a 
'S s f, R £ 

o 

2 » 
£ g 

no § 

■s 
w 
O. 
3 
U 

3 
O 
en 
a. 

>< 
o 

Ö 

a 
CO 
O. 
3 

cS 

3 
0 

4> 

2 
o 
E 

u 
u 

HI 
o 
3 

(A 
a. 
3 1 

B-1 
2 "> 

3 
a 
o 

Ou 

"c 
o 
•a 

a> 

3 

s 
a. 
X 
W 

U 

a. 

3 

C/l 

Ü 

la 
£ Ö BS j: ^ a 

<g 

a. w 
O 

«I 
2 o 

11 

2.S 

1 d 
o 3 
i*s 
21 
eu 's; 
•IS 

C9   g. 

H 
OH 

o 
ÜJ ■S3 
O 3 

e O. 
a> ■o 

? JS s 
3 2 g. B0 

c 

u 

O 
E 
a> 

J3 
^2 
s-8 

o 
T3 <JD 

fi *5   -M e 

—       o 

ffl 
CJ 

Hi 

<g s 
3 u 

u eo 

!•! 

w O 

11 
ll 
5 eo 

E 60 

5 S 

■5, 
s 

SB 
O 3 
S3 tu 

e <•- 
O © 

8       g 
S      2 

I 
3 5 

I 

O    —    <N vo r~   e» 

49 



u 
o ■C •*-» £ 
4> 0 
B» *» 
a OH 

«w py 
u 

t: n u «is u 

f> 

£ 
o u o u 

fl 
CQ T3 

o 

1 o 

e g 
si ... H-s? 

s 
p. 
W 
M 
3 

f 

"E S 

if 
§ 8 

o 
•o 

•■SIS 
ä§ 3 

•O   M 

§ .2 
•f.a 

es -3   to 

Cw 8  £ 

w 
u 

2 

I o 

I e 

o 
T3 

"3b 

—   o       —■ 

o 

.§s§ 

Ä J5   ? 

a. 
w 
u 
en 

> s 
q o. 
f= o 

3 b 

4»    U 

s   fi ft J= -a =» £P 

S3 
en   » 
en   c 

. « 
8*3. 

•a ^ E —       ■« 2 
•o ._■ -s S- o    n c 
>¥   9P « 'S   O     n.O 
u « S u a]    5 £ 
^   A   Ifl   >   A      UC 

— o    o    -< 

f .S 
s o 
•2 E 

i-a« 

8-81 
JS S 8 

7"! 
j=<a 
3 >. 
2 CO 
s S 
o C >* u 

CM s- 

o   o        — 

§ 

3 a. 
o ■a o e - E 
o e 

o 

". s 
Jig? 
S3 

CM   J> 

ft. 
o 
en 

. e CD 

3 
o 
en 

3 
O 

u 
u 

O I 

o 

£ 
S o 
M 
B 

"5 
D. 3 3 
3 >% - p a. 

U 
CM o 
s 
& o 

"a 

'S P g o •a 

CO 

8 u 
cd 2 

s 

Sa 
u 

1 
ft. 

1 
u 
E o 
en 3 

a. 

1 o 
■o 
en 

| 
CO 

a. 
o 

1 B 
O 

I u 
'S o 

Q.UJ 

g   60 

a 3 M 

•o 

3 o. 

c 
3 "s 

% 
u 

^1    *■■ — O     -H     O 

OÖZ 

e o 
"■§ u 
O 

SB 

50 



E 
31 2 

EP<b 
«2 o- 

s § 
sis 

o 

1 
o 

S 3 

E   B 
§ .2 

o .S3 
^, E 
B- ft 

Rill 
c öS 8 & 

OH 
a o 

60 

€ 

•§ 
E u 
3 

£ 
1-1 c\ 5 oS z 

a 
o 

"'S u 
o 

M    B 
CD 

o 
S3 

r 
o 

B, 

ac-e 

—        o   o 

E  =  c 

— oo w 3 S3 

i—i    >    O   «    CUD 

■a 

en 
c 

S3 
M9 

PJ 
C.SU 
Jte.s 
^   O   60 

-« 'S ^ S 

« o w J= -o    • 
0-3 5  e   g  ° 
g*a|Ig 5 cE g g o 

■B8.. IS* 
E 5 

.310 
O   en 

u 

£ e B s " a       -o o £• o •= 

mi. c o o 
U > 

u 

5 "rt 
5 öi 

o — — — o —   — 

-SB 
M •* 
S S-8 

S "3 'S 
52 o c 

E o — 

5 -O   C O -o    o 
« ■ E 3 s n. 

I   3 
as 
2 c 

11 
E •-> 
E = 

«a ~ on 
Sg5 
»* i" 
8 MS 

"e .5 u 
OSS 

DO 60 
.3 s "ö'-S 

o >   M 
O   C T3 

O 
x> 

M       <" 
'a 

« O. CJ Q 
o 

m 
o 2 3 E 
fi — 

u 
u 

— a 
oo 
B 

'E 
u 

•5 a 
eo 
e 
o 

c O _  u 
o T3 1* Ü 

t> o. c O 
V] 
3 ca 0> 'S j^ a.^j 

c 
3 £ Vi 

2 
3-° 

- ° 
en CU 

So 

u 

o. 
o 

o 

o 

S   ? 

1 i 

O    ES 

o       o   o 

i 8 u o 
E s 
E o S eo 
* .5 
3-g 
o o 
S £ 
£ E u o 

f $   |  fi 
■S S   E * 
8 S   ■»   u > Ä    w   _H 
s - 4< -a 

o 
U    3- 

J=   3 

— — <S 

51 



i 
<0 

o X! 

s 
4> o 
& «Ö 

«2 &H 

CM w 
»w* u ts 4-* 
o u 
tti <u s o u o u 

CO? 

to o 
1 o 

£ 
o 

"5b 
CÄ £ 

§ .2 3 « 

§ .S 'S 

a3 '«8 s 

a. w y 

60 

O 

1, s 

o •a 
E 

si 

591 
§ 
cs 
u 

oß 

.s g « a 

en 
^" 4> 

•fi 

o eo 
j«i .S a« 

»2 80S » *J  u  o ä     S* 

* 1 - ^ § 2 
a J: s S ".   u 

l> — S o o.  X 

c 
0 

J* 
8 

0 0 

en c 

> 0. 0 a 
60 U 

JUa?tf 
0 ■a 5 go 

— 00 z: -» m «3   C00-OP-.=U 

|=B»   SBr   s .§ ft 'E -I 

i as« 5 e " ^     *" S E c ft.      O 
,2  5 W 

5  g  60-o 

3 

S 

S.S'5 
P  K  u 

w  -   S   S   60 
w 's a o S 

O -o — O..E 8 

eo u 
= •5 
u  ° 
c ^ O   rt O 

«■Co 

>". &8 

t —   en 3   c — 
x! .2 a. 
« So .s > ° n <s » 
J! £. 60 

<2 §£' S3 J: <S 

■o .ti 

ES o -S 
BBS ■s .5 is 

2 £ S 

8 8 8 
•a tr« 
.sag. 

a*      I 
O o 

1£ 
TS.8 
-E ■» ~   60 

ÖS t> •£ 
>► u 

II 
is a 
o u 
£* en    IM 

2 g 

g-o 

?   g 
2 S 
IS ■gab 

XI  u 

§<s 
00 

1.8 i * 

u  c 

E JS 

O    « 

BJ 
a* 
o « 

3 c u 
>- 0 * 

3 
T3 

3 
ex 
c 

p. 

p fi u 
O. 

5 s 
u 

3 
ft 

.E 
en 5 3 

s >> 3 

E 
0> 

c 0. 

a. ^ 
XI 
s O 8 
D. u ^ 

73 ■3 s 
If c 

ft 
60 
3 £ 

.— B. J3 
eo en 

i 
E 

H >.£ 

c en 
■8 8 
I« s c 

»I 3 

fg 
= 2 
E  a 

E S 
T3 •* 

o 3 g 
en —^"™ 

JJ -O CL, 

Si" 
iSgil 

0 o 

S    o 
U      60 

"5   2 
t3      3 xj 
«1 or 
•S -s-S 
1 S| o   a.^ *a     en ^_, 

111 

It2.! 
2 3 S 60 

1 J|i" K    »>*   O   ft* 

a     - sag 
03 g. 

.1 

52 



4> 
c 

o -0 

Z B 

(g  OH 

,5 tS 

a.IS o a-3 

o 

! 

a "if 

§ .2 

8 .5 to 
<C-2 2 

o»K 8 £ 

OH w y 

u 
JB 

e 

o 
1 e 

o -a 
i 

O  OH 

oQl 
s 
o 

■•§ u o 
M   s 
OD 

O   ob 
J? -C   •> 

.* a ~ 
«fin 
»-   C   e 

111 
**  I-    4>    t-I 

»858 
■g-i-s-3 
w

   in w   » V g t<  i 

o   o   —   o 

•ti ^ o 

m
ak

e 
nt

om
 

nn
ec

t 

fi s 

T
he

 g
lo

ve
 

ha
rd

 t
o 

fi
t 

ea
rs

 a
nd

 c
 

th
e 

he
lm

e It 
o ä 
O   u 
J T3 

.2 .s £ 

U   3   O   DO 

a 5g•- 
n o 8 $ 

12    * 
BO e 
3 £     . 

O   g   M 
e«S   -» 

•2.1"»  U-3, 

o 
u 

3 2. 

i* 

BO 60 
£ a 
.££ a. 
? 
!►. 

E % s 
u.2 

o   —   —   o 

o   ©   ©   o 

>,E 

S E 
u 
H » — 

JS 
V) 

6 •S 
s o. 

3 
O 

a. 
3 * 
fa« 
U V 
u a 

%       "3 o 

J5 * 
3 
O 

E 
U 
* 
3 a. V) 

o * 
o 
e 5 

<a u 

ÜI e o 
« 

a. 
s 

u * > 

o > c 

.S Q 
u 

= fi 

o 
E 
t| 
< 

00 c o u . 
on CO 

•a     s. 

f: 
5 B- g W     . 

s SB ^  » o 

!.I 
en .■— 
G.T3 
3 -O 
O    CO 

S3 3 
2-a 
£ = ,. 

TS °  o £    ODJS 
00.5 u 

Is i is " 
<S fi oo 

§i'§8 
2 25 o a. tx 

o  o   o  o 

v>   vo   t^   oo 

V© 

53 



E 
Ü 

r s u o 
£?* 

«8 a* 

1 * 
I   § «is 

© Q =3 

I 
o 

s s 

6 a § .2 

C e -US es .a   « 
a u es 

§    i 
■8     "a 
■3        u 

0.-J 

S .SP 

w 

5 

I 
o 

1 
o 

e 
4) 

113 "X B 

00 e 
'£ 
u 
00 

■s    I 
1 a £ a 

*—    >»     _E-    Ü 

o   o —        —< 

o o 
o i- 
~ S 
3 t3 
•2 S 
I § 
.2 0 
a € 

00 
— 2 
Q. C   C 
o o 

E P-.2 » a » 
-C U j3 

60 t5   £ cog 

a 
eu h 
w .2 
a - S 

■Sac 
c Jj o 

'3»JS c 8 
•§ S » o 
« .S   p. 00 

o   o   o 

o „ ■_> oo^ 

v. o £ 55 
§§•!.= 
° 5 8 o t-H     M«   ha    4-» 

O    —■ o 

o-S z 
c 
o 

'•§ 
u 
o 

O-D 

a. 
o 

o. 
Q 

K        5 

£ 
E 
£3 
&° 
if 
II" 
as 
o> — 
-S3 
22" 
2 ""= ■s o 

I—> T3 

«a 
3 
O ;*» 
K 

<2 
o 

x> 
o 

e o •o 
a 

CL 

S 
o 

o   o   o 

oo 
o 

22 3 o •= 

S -1 ^ a> 5 •-* 3 S£ O C q; 

3 

S 

8u 
§.£ 
fc-g> 

«£ 
i§ 

T" eo 

3 °- 
» a a « 
a* 
I 5 £ e 

O S3 
00 g 

'S S oo £ 
■a ° 

I 

i 

I i 

e o 
s s- 
CD - 

a & 
a oo 
B.s ^ 3 U U 
O .O 'S 

i|! 
3 *i O 
O. n   3 
u o, E 
oU.S 
'* 3 

VI   o 
a 3 ^ Q* 

c ^2 5 
V) V   >> J= 
00 
3 U  *3 '5 
& 
"  w'E* 
ft.    <  5   o 

VO 

54 



1 
"33 

o-ö 
S E u o 
g?«fa 

«2 o* 

I "S 
8 § 

f» -S3  w 

I 
o 

s s 

a>   o 

I! 

•o 

■s 
S .o 

hi 
O 

3 p 
O 
;►. cn 
o 
3 ■S o 

Q, 
s V) 

r 

es CO 

u 

00 

o 

c 

o 

E 
ea 

E 
« A 5 

c 
o 

'S u 
o 

55 

u   ■** T3 
•-T3   « 
Sag 

o   o  —   o 

18 

cj.s 

o       —   o 

~ .S   . 6 
.   „ 8  5 E S I 

S   w S   is5 g -o 
3   "§5?   S 3.2 S £? o    „ 

"ob   o-T 
3   a 3 
?   Uä 

^ SS S 
5 O. M T3 
* 5. 3 3 ■» 
8 2 1 * > 

!§. 

tl" 3   60' 
S« 

es 

sll> 

3 
O 

%      . 
— g 
■Sl 
— so 

u .5 
03 *± 
ü —    4> 

_o oo.c 
O 'S *♦* S o. o 
Ä 13   *^ 
3 S   "  — o cd   cd  u 

Q "H.'S J: 

—       —   o  —   -< 

e R 

s U 
* 

3 u 
O >. o c 
u •o 
> a 

o   o  o   o 

r* 

>   O — 
: £ 60 
' 3 c 

ill 

2 »<2 
a E > 
°S 1 

<o u Cd 
'S ■£ O 
3 BO "   — 
CCU      p 

"c 
I 
vs  {& 

SS 
D. Cd 
Cd   C4 

u-° 

'S a 
u s 

•5 'S. 

o 
2 

e o 
E 

S S 

ig E 
o  u   •& 

5-S | 

o o 

^ 

2 R 

o_ft< 
3W 

Sä 
V   3 

■ä O 
H eo 

•s ^ 

sir 
1 S3 

8^ 
g * 
3 .2 
81'5 
O     ■   3 
C .S   ° 

60 
' C 

«Js o   «   CJ 

o 
E 

— o. Z o 

<B  fi  S -g 

ill | 
SSE 8 
„ S u o 
3 J5 3 *" 
0.--B g 
S „ tS. | 
S E« * 
cd  b  e o K<2 E >« 

S S 
?c§ O. 
a a •O   3 
So. 
«   60 
D. C 
3 S 

a o 
££ 
.g = 3   g 
«Tg 

§ 

VO    1^-    0O    OS 
— <N   cn 

55 



1 "3 
o-a 
Z S v o 
£?* 

eg (X 

sis 
C Q =3 

o 
1 o •o 
8 3 

o 
BO 

s s <5 o 

o •" 
*S a. •a 60 Sr C   e  ä 

§ Si
gn

if
ic

 
co

m
pl

et
 

w
/e

xt
ra

 

OH 
W y 

o   —   —  o 

"E   O 
00 
3 

«5 c O. 
x S3 >> 

■s.3 Ki 
.&»> » °* 

,2 tu 
u   > <H   (J 

S  «H o o 
i, i5 •a.b 

as E      03 
Ml   ° 

CO 

«5 JS        „ja 

ill .IM 
|'I'll 2 
Z2§5§ 

o n. 
on       £ 
Sf  S 
ÖS« 

its 

i 

o. 
5 

c 

ü   O 

Si 
O    3 
Q o. 

■a 3 
s 
* 
BO ,g 

"3 c 
■o 

te 

I" 

.Si 

"5bta 5 

~ 2 | l-S 
o 5 5 o § 
H£   O   C   n 

o — — 

fi 
3 
O 

3 

■ ■ i) il 
Oil •o 

§ & 1 
2 •a o. 

•c fa o 

o u 

E 

V) 
C u 

* 

o 
o. 
3 1 

e 
CO ^ u 
.g & 

o 
o te 

llflB 

o   o   —   o 

60 

I o 

C 

1 o •o 
H 
2 
p 

S 
p£ 

§ 
■■g u 
p 

55 

e >> 
JS c 

£ r BO 

«2 •a 

g e 
3 CA a. 

Q. id o 3 
3 ä 
Si o 

"5b 
1> 

J3 ■a es 
"5 a. 

o 
S» 

3 
S e o 

E w es 
3 0. p   u. 

.o g u S3 Si >- U O  o 

0. 
K 
o 

o. w o 

ts      5« 
<g o 

A e t> 
g s 

*o .2-3 
2 ■3-= 
o 
£ 

«J   u 
°S 
3   C u 
3 s 

CO S-S 

lloo 
♦* o -n O   to   3 
Ä 'S "O 

JS  oo-g 
3 "C   o 
2 "o .ts 
s.il 

"53 ^ 
c" o. S 
£ .2 "P 
■S c ° 

- S e- 

■o 

< 

g   03   el 

Q 

ts 
O 

o 
c 

•S 

-HO — o — — 

>n   \o   t~- 

56 



s 

s e O   O 

tg  0. 

8 I 1 

o 

1 o 
T3 

S g 

§ .2 IS OT 

0-52 

s at 
es ■§   w 

«'S &£ 
O«8J 

OH 
W u 

u 
J3 
60 

£ 
O 

1, s 

o 

S 

S 

e o 
« 
u 
o 

CD 

E 

o 
E 

O    O    —i    o 

o 
eu 
a 
o 

S3 
o 

S3 
o 

Si ts 
•3 H 

en 2 °- s 3 a u o 
U 
en VI    CU 

£ E 
&£ 

U — 

*ts "5b 

c ä 

g « E 
« E c "B 
^•3 a •"= 

•2   .   w* f g 
— c 

g 

!*   3     S   8      » 
—i ts >e ! a "5. 

.2      £.a8£  s^Di 

o ° 
S S 5 o 
X 'oil 

— •F. ■ 

R ? £> 
trt T! 

o 
C3 

o 
B 
O 
CA 

Ö j •a -ts 
CM   o 
o -o 

3 

u CU s 1 
X 

> 
o 
cm 

en  *■* O 
a 
S 

o   o   o  o   o 

•o      i 
in £ 
BO u 

£ a© 
o s a 

R a R£ 
% s E CO 

B   w 

eo 
B 

en   0 

1« 
s b O — 

81 3 m   CU 
'S1 

21 « o 
ca T 

g CO 
en 
R ■a en   3 u 3 u o or ■g * 

< at H  Si 

M 
3 F 
CL, 
O J: 

u ä 
M 
E u 
F 

as 
3 

R ^ o 

> 60 
G 

X D 

^. DO M 
'S jj  « 

£ i) et 
BO a ,s 
•i Si e 3 o. 
O B.-S 
"2 s § 

'S -JS "S 

la ss 
% 

CU s u « u 

% 
u u a 

E E 
_B » &! a 

R o 

_B 

SO 1! S cu ä & 

o „ 
S E 
3 --S 

■- R E g 
es E 
83 JS 

H IS 

: s 

1 B 2 
if I 
;| 'S 

i-j11> 
m 3. eo 

o 'S 
B  to 

«i 

M   n   »   »i 

57 



S 
'S 

Z E 
eu o 
£p«b 

£& 
.o  t> «H   <u 

«IS OD3 

Jo o 
1 o 

s I 

» .2 2 «° 

*j 60 o" B e -SS 
as -a   co 

— v 

a-- I 

w u 

s 

60 

O 

s 

© 

E 
CO 

E 
591 

c o 
'•g u o 

BB 

JU 

VS I-H VI 

II II II 
en o 

Z 16 
Z 

II  II  II 

£zz 

•5 o 
6D = 
S   3 

3 O en ** 
B u 
0> o 

(y   CG 

§   g 

JB   B 
I Ö 
-s 
s »fi 

"as « 

- 

ii n ii 

IN 

II   II   II 
K  o OS 
£Zz 

II 
z 

S 

58 



u 
«a 
V) s o 

im « & 
■* Bt 0) 
O ei £ 

M .s u o CO 

s co 

g 
O e 

© Ä u 
5   es 
o> &, <e 

öl) c 

£ CO 

o\ o CD 
S 

trt « tall 
O ei CO 

u 
Crt e 
o o 
c o 

00 
% 

3 

0> et 

- £ 

c « & 

" I 
u 

ve   es <2£ 

&0 

ff 
55 o 

6 

&(S-S 
s 

s o 
'•§ u o 

CD 

»ot^'O^^h'n^vi ^o^"\or^«nvo"^vovor^r**»rtrt 

mr^sorov^^vo^vi (ntn'tmrn^^vOiri'«   r-   ^* 

r»r->so\ovor^vor*«rh>tnr^in^t^^'r^^t\or^r^r^r^^t 

•/■>r-vo^"vot-\o^"r^Trr-«nsor^*©r*-^r^or-*r-r-*t—   vo t^   \o 

r-r-\D^or--(^r-r-r->nr--r-,»or-r-r-\or-r-r-r-r-^o 

r-»r^''tfr»nr^t^f-t^t^^-t^^,^or^\or"fc\or^r*-r-r^r-vo 

r^r*^-\or^r^r^r-t^'^"r^rf^r**vor^\or*-r-t*-t^-r^vo r-*   r-* 

r**t^*ovor*-t--r^r^r^vit^r^t,^f^c^t^,>Of^r-r-c^r**o 

^■^ommcoTfcn   —   twnnN^tn^'tn^' 

^«Ntn^w^voi^ooo -^      —     _—.     —     —      -H      —     ^JS^^ 

59 



u 
£ 
« 
S o 

^ & 
Tt tn u o a * 

M 

.3 
t-4 

§ en 
<t> c en 

o 
E 

O c 

Q
40

 
R

at
e 

em 
a 
E 
as 
is CO 

9\ <D CQ 
S 

r> «1 61) 
O (4 CO 

U 
en e 
O o 
S 15 

oe ti 
3 •a 

O Pi K 

C3 ca 
<u c> > •s 

Q
37

 
R

at
e u u a 

CO 

£< /—N 

S u 
at u 

IM 
<u 

c 

E 

1) w: /—\ 
« a> 
es s 

O 

c/> y 
& 

in « t- 
fi m «I 
a es u 

em s 
e o •a 
Sh 
B 

■» 
«J "§■ 

r»> a O CPÄ 

E 
»Q z 

e o 
Rt 
U o 

VN e 
CD 

(n^t\ovo^,r*ts-fnh**o\o^o«ftTrvi\o<n^' I-*   «r»   r^   r-   r-   r-   ^* 

m^tNm^-^ow^-xj-r^vow^tseN^-m^-^rvo NO   ^*   r^   r-   r»   r-   rf 

^or-\or-^or»t^—«c-r-^or-r^r-r-r-^r- ^-t^c^r^r^r*r^ 

[>\ovor«-'^'r-«nf^r^v1o\ot*-^t^tvor-^-^r r*   r-   r-   r-   t-*   r-   -fr 

\op*r^r^i^t*-r*r*-r^r^vo(-^r^r^*ot-*t^r- r^   t^   r*   t^   t-*   t-   r- 

^or-i>,<ot^i^r*t,^t^r^so'«a-\ot^vot^r*p- <--   r*   r^   r-*   vo   r* 

^o^ot^^oc^t^r-r^t-t^^o^j-r^t^^ot^i^t- r^   t^   t^   t^   r-   t^-   r- 

■>t^t^t^t^r-r^f^r^t^^©f-t^i^-»or-vor* t^-r^r^c^r^r^t^ 

nrf^^Tfp-rfiNm'trtNm^^fnnTf ^* rf   vo   r*   TJ-   n 

60 



CU 

£ 
to 
C o 

** £ 8- *» Rt u 
O Pi •S 

on 
a 
IM s CO 

c CO 

1 O 
S 

Q
40

 
R

at
e 

$ 

em 
e 
E a 
£ CO 

0\ 8 ca e <*> «l on a es» 

tt^votvom^t^r^ vofivofvOfnt^irtt^ v>   t~   vo 

TfvofO'r'tmm^tTt vovivOTj'vo^'f-mt^ o   m   w->   r-   m 

^■vit^r^so^r^^" — l^r^t^tj-\0«n^t^t^ t-   i—   r»   t—   r- 

5 .2 

2 « 

I- •» £>   to 

P   o 

U   CD 
"   tu 

aeü CO 

ft <U 

o 
u 

•a c 

E 

4> 
61 ^-\ 
<1> 

a> 
CO s 

O1 

1—1 15» 
V) CU 1 
C ptf u 

on 
s s 
o 

T3 

sr> 
C 

Tf eu =s 
«3   «o o 

»M E 
CQ Z 

C o 
CO 
u 
o 

1-N c 
CD 

m>0\o^\o\c^^^ ^or-r-^so»rjr^r*r^ <n   vi   t-*   t^   r- 

\o^or^r-»ot^r^'0>n^" v©   t^   r*.   ^*   w t-   r^   r-- r»«nt^r*>t^ 

^\©r-r-vor-t--vo«nTf vo   r^   r-   ^*   »n t^t^r^ t^«nr^t^r^ 

vovor-»t--vot--r--vov>Tf »or^r^^"*n t^*   f*-   r-- r*-*nr^r^t*- 

vosor^t^»ot^r^r-<n^- r^r^r^^t^int^f^r^ r-   <n   c-*   r*-   r* 

ttTtTj-Nn^^n^ <^i(N   —   —«\0(Nf^»n ■^   m   ^o   m 

61 



1 
CO 
C 
O 

a ■£ CS 
■»   o 0> 

C ei £ 

60 
.a (^ o CO 

c CO 
o 
S 

O c 
© 2 o 
«w   cs 
Ott! <! 

61 
a 
B 
cs 
& CO 

e* 2 CS e 
f>  s 61) 
©tf CO 

4> 
co C 
O o 
C o 

S is ■i 
CeS SÜ 

£• 
2 is 
o 

u 
CJ 

Q
37

 
R

at
e u 

ft 
CO 

£» ̂ -N 
U* «> 

CS 
O p 

■8 c 
4> 

<u 
60 •"N 

V 
V 

VS     CS 

2? Ä s 
C •*■• 

CO 
u 
h-H jfr 

v> £ S-M 
n   es w 
O Pi o 

on 
c e o 

•o 
7a> 
c 

-I.     Q> 5 

8-3-8 

s 
o 
CS 
u 
o 

—    C 
CD 

*t   r^-   vo   ^   v>   »n   \o ^•^r^tsr^v^vi»-* c^nvo 

^t   t^   vo   «t   h» e*j   <<fr   ^   ^   ^ ^omi^r-r^mf-m^o«/"} r*r^^- 

t^c^-t^-t^r^r-^ot^vor**'—« v>r-*f-vor**r^r^r,-«n r^   i^   r* 

^oc-^OfiTrt-r-^vOTft-. «nr-rj-r-r-r^r^-^'O—< r-^vo 

vor^r-t-*t^t^-t^r-v©r-* *ovoi^t^r^r-r-r^r^^N p^r^t^ 

^   r*   r*"   r«-   vo r-r-*o^» to^or-r-r^r-r-r-r-— r^t^r* 

^   r-   r*   r*-   «n r-   r^   \o   r-   r- sovor*-t*-r,-r,*r^r--s©~* r**   r^   r-- 

t^t^t^r^r^t^t^-r^vor^t** ^o^or^r^r^t^-t^r^r^-—< r-   c--   t** 

m   *n   Tt-   m   ■<*•   -*t <<*■   TJ-   <o   co 

vo   r^   oo   o\ -«   N   «n   t   <n   \o 

rf(S-«Tri-r--^-Ti-— ^m 

~«OMm^-vi\or-ooos^ 

^O 

62 



9) 

iS 
tfl fi o 

VN # s- 
■* «1 u 
C es ■5 

61) 
.s 
l> 

2 
c t« 
o 
E 

o e 

Q
40

 
R

at
e 

§ 
511 
C 

js t« 

o\ u co 
B 

i»> 03 61) 
O» f* W 

0) 
V) c 
O o 
s 

00 ■Sä es •€ 
C ÖÄ Sü 

2| 
o 

u 
u 

Q
37

 
R

at
e u 

o, 

& /-N 
l-r fl> nt es u F 
4> 

'S 
0) 
6/1 
W 

o 
vo 3 

K) r) 

s 

>—< JS 
ti S3 

O OÜ u 

en 
B 

£ 
o 

T3 
61) 
S 

t Ä !p 
&s o 

&Q 
e 
3 

s o 
es 
u 
O 

*N B 
CD 

fs)\o^"^or-'r>r^^-Tr\ovos£>^'»n>nfnt^t^Tt'vr> t» <s ■* •* vo 

Tt-vor^vot^Ttr-r-TfTt-vommm^omtSTrc-- rt- t- >r>   m m 

Tf t~ l~ t- vo t- t- r- t- r^r^»nirjt^r^r-T}-r^ f^ vo VO vo f> 

csr^fo,ot^^,r^t^t^^-voi^»ritn»nmr^r*^'t^ r~ <N <■ t~ t~ 

vot^t^vor^vot^r--r-r^r^r-r^v>v>t^t^t^vor~    r^ t^ vo t- 

vor^r^vovovo^r^r^r^^j-t^t^^vivor^r^vor^ 

vor^r^vovovor~r~r~r"-^-r^r--»r>«r> t- t- vo t» 

\or^t^vot^sot^r^r^r^r^r^f^»rjir>r*-r^r^t*-r* 

vo vo vo vo t- 

t~ vo vo vo r- 

r~ t~ vo t~ r~ 

envo-^ror^^'^r^r^ »m»N*»Nt 

"3- w vo r^ oo ov 
O    —    <NrOTS-</-ivor-00O\Ö    —    <NCO 

-—<—.    —    -.    —    —    —    —    CN    <N    <N    <N 

Tf   vo   f>   es   >n 

-   N   n   ^   "fl 

63 



u 
«a 
en 
C 
O 

*m u & •* CB 1) 
O (A * 

em 
.a i- 
2 a) 
8 VI 

O 
E O c 

an 4> U 
5   ea ^ 

on 
a 
E « 
? cfl 

ON « et) 
C 

fl es 61) 
O <* CO 

eu 
CO B 
O O 
C •4-» o 

as ti 
3 

C 0Ä K 

& 
s is 
eu t> > 
O J3 

o « eu 
u 

C OS 

eu 
ea o E 

eu 
T3 
C 

eu 

eu 
(31 /—N 

(i> eu 

rS s o 

en 

Ä» 
m eu *-* 
r> W ca 
O- »5 u 

an 
e 
£ 
o 

•a 
Sh 
s 

if u S 
f> ca 
© PÄ •o 

E 
1 

c o 
ea 
u 
o 

Wt e 
CD 

1^       Tf       »^       ^»       Tt       Tt       *fr r-   r-   r-   t** 

tomTrcn^^r^^tTj-tn «nt-TT'or-mvor-^OTf'TtTf 

r*r*mr»t**r«»^r*»^ unc^«nsor*-vo^or* w->   *t   r-   r- 

co   wi   «tf   r» r-   r»   rf   m   «n \or^m\or^rf\or**NOv>^,r-*r*» 

r-<nt^s©t^r^r-Ti-vowi t^r-r^r*-r^vo»«r-^o«nTtr^r^ 

r*   wi   r^   *o   r* t^-^-vorj- vo   c**   r-   t^   vo in   h   't   iri   <t   TI-   ^, 

i^tnr-vor^-r^-i-^Tfvo«^ *or^t^r^vosD«ni^t^*n^* 

in   —   r-v*ii^i^r*-r-^-'«i-\o»i-> f^r^r^r^r^vor-r^c-«/"»"*^!*- 

•""•mmfS^-rrr^^-rofSfS mTfrnr^,0'<tf<»Tfm,<J-fOf^rn 

64 



i. 

en 
C o 

« <U & ^ (Ö eu 
C Pi £ 

W) 
.9 
t* 

§ 0> e en 
o 
E O 

C 

Q
40

 
R

at
e 

8 
en 
c 
E 
CS 
£ CO 

0\ « a 
f» CB ei) 
c PA CO 

U 
en C 
P d 
C •4-* o 

00 ti 
s 

Coü e 

»5 

2 & 
O J3 u eu   <u 

Cos co 

•7?    ^ u F, 
T3 e 

eu 

CD 
61 •^ 

9> 
O) 

*■• in so «3 s 
C 

t-H r* 
«n Ü b 
f> nt CS 
C ei o 

on 
c 
s 
o •o 
3h a 

•* s s »»> C3 
CPU •a 

E 
CO £ 

B 
O 
ä 
CS 
u 
o 

1"^ C 
CD 

»n   **■   so 

so   *   t- 

fj ^5 r~ »«" 
II   II   II 
S O OS 

>©   t   e» 

*    VI    \c 

O 

S O OS 
* >» Z 

r« ■» so 
so -« 

SO« '»z 

«KIH 
in •« 

e»z 

iflcnn 
so © 

II  II  II 
2 Q BS 
'»Z 

SO .H 

tu«« 
so >-i 

II   II   II 
goes 
*«>z 

so e e 
so »•« 

ii  n  n 
sees '»z 

^13 

II II II 
5 D OS Ät«Z 

65 



w u 

ea 

c 
3 
O u 
c u 

B. •~ 
o _o 

> 
£ 
H ■o 

£ 
u ,"! 
tu o 
o Q. 
c 

fi 

ei    K 

s ia -a 
p   o g    S 
Oi    SIS    «1 

E 
<§ 

BO 

s-a 
c S 

S-S 
a § 
ca js 
o ~ 

H 

1« .82 o. 

"3   o   en 

I sä 
8 o e 

—   O   00 
en «. e 
IX  s  o m o — 
U a. b 

j= S S 

«» Je S    • 

Sols 
rSSSS 

1« 

u ■a 
u 
ja E 

!? JO * 
# ^ to 
o u > u 

■o 5 
M 

6 c 

■o Sä 

f 

■o 
en c 

? E .22 
ft 

u ja u 
* o Ml 

D. 
_c 

c O 3 
Ü Z D 

3 
en 
2 

a •a 
s 

a1 
•o 

a 
c en 

o 
"3 
c 

ja 

1 

Kl 

u R 

o 
tfl 5 
SI 
o 

J3 '5 
o ü 

ON 

W u 

u 
u 
CO 

rj 

eu w o 

.4  S 

«ts ä 
o 
o J3 

ts 
w 

S3 a) 
^ .Q 
o> u 

e ■§>.& 
3   3 

S3 3 o" 
C   01 

1 
CO «•a 

#o 5« 
u 2 °- 

t° 
•a C *5 

j= 
S.S 

2 o *- 

"3 '&2 
4-1 
o 
s 

a>    CO 

S3 s:§ 
ft- * 5 

J=  H ^ H £ 
o   o   o   o   —■   o   — 

Q 

3 

o   ©   ^   o 

591 n   *   «   » O—-<NmTf«nvoc^ 

a o 
« 
o 
o 

55 

66 



w u 
c 

"5 

1 

s o 
u c 

X 2 
C cu 

cu w 
o 
■a I c g e 

em 52 JO 

5~.§ 
■ » s s 

^•aE 
o ü E . 
t>o c o 
o o " *• £ o 
jf-O p 
*    S   |« 

2« 2 
« u a 

.So. 
o.- o . 

"§ 2-2 E | S > Ja 
•§S 2 " 
2 o o-^ 
5 *>fi 

u •— 

S 
3 2 

S3 u a — .e -o 

& 

5   > 

S 

3 

CD 

^.S2 
X>   o 
•o e 
a> ^H 

OS S 
Ö 2 
g-o 
?S 
S> u 
o.S 
C M 
U>g 

•    I   * 
«Eg 
1 Sa 
2 8 £ 

I   II 
**! 

IS 

6« 
fn-a o £ 
w   X 

S55 

*a JB 
S o 
£ m 

*"R 
£ g 
c -o 
3   P. 
O   vi 
*-n u u > -a 

= S 
*18 CO 

§ J>H 

*t« u 
«E 

u 
hfl 

5 b a 
s 

s o o 
£ 

*2e 
S=S 

s 
8 

•a 

g § it*   » 
JS o   S 

"" c   2 

sis 
■Sri u e 
•= g 

o J3 
£ & •o u 
Q. 
E J 

ß    S 

E c .2 
13 

* R « 

Iff 
O   o 
00 t. 
.S<2 
«S   <n 

6DJ3 
W  M a '-' 
.s -a c 

is 

o 
cu 
U 
o 
-a 

■is 

.S'5 
* g 
BO'S 
e vi 
.3s 

BO 
S 

W o 

o 
S2 

c 

o ^_, 
2 f 
S 

s 
trt 2 c 

M j5 
c 
o 

? i 
*5 1 

o 
2 

£ 

to 
E 

o 

«t 
B-H 

l! 
ä o 
S E 

I! 

s i 

o w 

rj Od 

•o 
S        o «> 2 
.2 o E 
Ifs 
ao H = 
3  H  3 
ago 
§ >>■£' 
til ^ ü 
o S E 
a&f 
2 s» 
u. o e 

•8 * ° 
•5§f 
<t| 
ti «>■ b 

!»i 
«■§ o ^ o. -a 

'S o ~ 
60 C < 

.S .2    . 
w   t>   oo 

fit 
■°   o S 
2 S <jH 

ig S3 S 
Cu  o '~ 
a ö «a 

O   O    O _ o        — o   o   o 

E M o ^ «*>       — ts   n   *   « >o    t~    00 o\   ~       „       "       2 

e 
.2 
ta 
u 
O 

-<  s 
<—      <s 

67 



w u 
60 

.3 
l-t 

I 
IS 
is 

c s o u s u 

X! p 

»a  o3 

..2 e 

£2 
t/j 'S) 
53 o u g 

St-« tu 
0 00 
tt 'c    « 
§•2   S 

•goo 

If   § 
8 5 1 
o 
e S3 

2 "5 
■5, >- 

!T5 TS 

a>    t^- 

OS 

*'- s 

11 s 
01  c <u 
»  3 J£ 

.s, 1- o 

£2. ffl 

M 
C 
o 

a w o 
(41 o 

5™ 

o>< 

SQZ 

c _o 
to u o 

t: 
.2 
E o 

4f 
**■* =3 

s-s 
s S, 
S 8 

II 
BO-3 
et) JS 

f s a. -a 
S2 
»  e 

85 

•2 3 
u 
D. 

IV1 Ü y 0' 
IM 0 

•0 £ 
•0 0 
§ > z 
Of) C 

en 
S 

c 

2?   §   .2 

I 

■a 
=s 
o 

5 ö 3 2 
c    o 

" s 
o    c 
£ E2 

""   SI 

.£>•§ 
c o is . 
Sei   *> 

J i § 
JE« 
5 S8 
«3 &» £ 

111 
■S -2 Zl 

« 5 ü 
C   ffi   to 

■ So3 

<B fa « 

2 o S 

§ 8.8 
8 S.S. 
">  o  S 
E c u 

*£ § 
8 e aß 
O    TO    C 

's-^ti? 
«ult- 
ra > o 

2   8 

f is 
00 

s 
•a 

.c 

I 
•Si 

0   —  0 

—    <N    C> 

00 

•a    o 

J S 
II 
II. 
SAU 5    o o 
2    £ *= 

"w     ÖO'S 

•2^1 
S—O 
BOO 
U  2.S 

p a 
is 

c 
bjj 

tit 
CA 

0 h 
0 
C 

b 
05 > 

•0 

©   ©   o   ~*   © 

TT   *n   \o   r- 

1 § 
o   —   —   ©   © 

0 
H 
<s s 

0 SI 
j= a 
M 0 
t: <c <a f 
J? 0 

IM 

es 
e 

0 5 
0 c 

0 
& ca 

«V 
£ ¥. 
—] E 
V3 

O 
3 

O. O 
M^ 
Ü 3 
O >-> 

IM 
O 

O 2 
a 'S u 

0 0 

5 ■s? fi 
IM 0 <a s 0 u 
n. u XI 
U) 0 
0 _g ■0 
u c« 3 
s Lj 00 
|M 

00 

J 5 
S s 

1^1 

os 2 ^ 2 2 ■^     Vi     VO 

35 <N 

68 



on 
3 

& 
0* w 3 
o CO 

M a 
.s 
hi 

o 
E 

eo 
3 

JS JO 

o -Si 
IS 

x: E 
S CO 

•o « 
8 z 
a> 
e >> 
3 o •a 
u c 8 
E o 
O CO 

?1 *CO 

OS 

w 
u 
o 

u 

u 

o<: 

e o 

u 
o 

55 

8 
3 

■a 
B 
a 

es 
c 

_o 

o 

cm 
c 

o (A 
3 

e 
CO   u 

& 
£ 

- J cd "ö3 

u eo 

u   o 
o e 
t/1    U 

S   * 
_ c 
<° T it 
S = 

It 
O   co 

I* 
51 
Jfi 
« a u € 

£\E 

5'S 

0> « 

I  1 
_e    SJ 

1*5 ■BJ:   .•= 
E a   % 
3  «    -a 

8* 
u  tS 

•=> ta 

p  cd 

•a « 
3 £ 

si «-" a. v 
to 55 
O CO 
£ E 
M en 

ta' 
o 

■a 

O a 
■a j= 

6 
3 BO 

5.= 

a c 
E a 3t s 

D. 
O 
2 

1 
o 
2 

* 
ü 

«•a 
O   Ü 

3f o — 
'£ * 
If to   2 .s s 

ta' 
o 

1 
eo 
3 
U 

o 
B. 
O 
EX 

.1 
•s 

H  ü 

c 
'5h 

3 
D 

—   o©->©©oo© ©   ©   o 

CNO'G-Vi^Or^OOO ~<Nf*> 

o   o   o   o   —   o   o 

o   —   <s   m   "* 

69 



•a 
a 
a 

■a 

£ 

S3 u o 

W u 
M 

.S 

1 
•a 
0) 

S 
3 
O o c 
4> 

si 

J 

I 
o 

E 
w 

a 
ID 
U 

'c/5 

M 
e 
o 

a" 
o 
o. 

en 

8 g> 
■S "3 
e g 

v *♦: 

> 
s a 
o f 
M 
C >. (A 

jg tf 

O   <"      60T! 

"9 3    § sa 

t! 
Q. C8 

>» & _M   ton 

s ™ »I 
H JO 

a I 
a 8 

1 
o 
as 
c 
'5 u oo 

I 

£ B 

8* 
a? 
>^ e« 

"H on 
53 
u 
H o 

u 

f 
2 a 

iS 

a, w u 

4> 

82 
o    —• — ooooooo        o        — 

E o 
VI 

I 
efl a. w 
O 

"H 5 
o 'K 

fi 

'S 2 

o   o   —i   o 

E 
o3 *n   v© ^- tscnrr>ovot~oo       o>       g ■^   u->   vo   r~   oo 

e 

'S 
u 
o 

SB o 

70 



w 
u 
60 
.a 
a u 

•a 

o 
u 
B 
w 
to 

i 
1 

£ u 

£ id £   a. 
>>« 

73    S 
P u 

00 
C 

1 
oo 

E 

- 5 

1 I 
•B S 

£> 3 

o 

f 
ft. 
w 

<•-  2   & 
s 
o ft. 
W 
O 

e 
o 

_      60 
H      «° 

■S 2 

5 * 
a £ £ < s e 

w 
o 
c 

I»     V 

■a 
H 

<2 

o 
4= 

u no 
£ .'_! IM 

J< 
es U 

o je 

•s 
3 

oo 
c 
« 
o go 
o ft. 

o a 
o 
V] 
3 

"c 
o 
Q 

73 
3 

CD 

.2 
£ o u 
VJ 

i 
*e3 
c 
o 

1 
o 
u 
O 

i 
u 
s 
s a 

_>. 
'S o 

si 
«5 e £ i o u co .2 

■a 
to   u 
ft«   VI 
tt}   3 

O**4   CO 
O 

Sl W5    S 

■e S3 

•5. c 

u u 
5*° cd «a 

O   u 

•a ;>> 

IS 

t*-(   CUD 

f 

ft. 
ua 
o 

v 

> u •5s 
e 
o 
2 

u.S 

g 
o. 
o 

•3> 
E 

IM 
w 

o. 

c 
3 
O 
a 

c3 
■o 

3 
u O 

>. 
c 
3 o 
S3 a. >> «— 

CL, 
w 

vl -C 

«E 

5 2 
< 

JS  u 
».2 
.= "O 
* s 

■8-a H  E 
o   o   ©   ©   ©  — o   o   o   o  o  o o   o   o   o 

a 
Q 5 

v-t   \o   r-   oo — eN   m   ^-   «n vo   t—   oo 

B o 
'■s u o 

CXD 

71 



OH w o 
00 

.S 
S3 
u 
J6 

1 
P 

c s o 

I 
w 

a 
_c 
cm 

3 

6" 

u o 
E £ o o 

■S « 

Is 
en   c3 —  o 

3 

.2 

o .S Es 
x. S 

2 1 

'S 

a-g 
*3  rrl 

.2 0 
*5 5  is 

£ o ? -o 
-ti 2 

g ss 

S*. 
o>   «-T 

* s « E ü ,= 

'5. a 
si 
a 8 

■a 

s 
D. 

00 
C 
o 

u 
c 

S u c 

*   »»'S 
2 « S 
§«.= 
•5 « — 
'S S £ 
o  o  u sss 
o 2 S 
E   O- °- 

i § s 

Ml 
j§ » o 

»|i 
7Ä.2 « 
V t- > 
-. *"' w S   t-.   u a a a 
o g I 
u -5 *^ 52 tt   w 

c   °   oi 

E 
o 

« u 
3 5 
er >-. 
g u 
3 s aa 

61) o 
C •o 

•3 = a 
•§> s 3 
£&■•*-» 
.MS 
Sül 
2 ■_ u 

<N -o   o 
ö s r 

<S S-2 
MÖ   a 

■a* -a 
sj..= 
<->.*. -3 

S3 3 8 u E e u ~ o 
5 «i> 
B*J5 
c o tS 
III 
S «S3 

I 

■S 

08 O 

•a * 
8 c 
e u J2 o 
M 
C xi 
o a a. w SI 
u 00 
Fi 3 
o a. 
# u 
'S 5 
e e u 
u il 

§. 

o 

I 
O 

w 
u 

u 

e 
. -a «N 

*    . 
73  S 

£"2 

§ « 
oo e 
a o §•= o 

oo 

3 &• 

oo 
—       o   — 

o 
'2   OH 

o° 

■a 

s s 
0 Js oo 

1 'SB 
u oo c 

•5 "fi oo ' 

'S 
o E 

CCA 
EO, 

u 
e 00 

c 
as 
o 
4> 

3.S 
C .»> 
V o 
.2 B S.H c u 

= s « o 

8- og 

3 e » 
O.B-- 
W)    S    W 

« s S W   3   P 

■** g 8» 

5f i 
TJ rt ^ M     >-     V 

« *a w DO V S 
_ c« Cf 
Q   3   «> 

E 'S 3 

■"ÖS 

!|1 S3, a 
o   o   o   o   o   o   o 

s 
a9^ o\       «       «2       —J i- —   ts   m ^■«nvot^ooc^ü^-i 

§ 

u 
o 

M  a 
CD 

72 



ft- 
w 
u 

5 ~ 

60 % .s u 
S3 o 
<D ■a 

£ 
<a *-> 

s JS u 
£ Du 

X) 

J5 ■5 

c s 
s o o E 
c o 
<o £ 

in 
E 1 

es 
c 

X> c 
p c 

ft- 
e 

e 
591 

s o 
es 
u 
O 

sa 

■B 
J3 

O a 

3   60 's C 
,Q   o 

■S-S 
w   3 

1- 
~~ "3 co c 

'S s .9 x •5 » 
es (tA 

'S Q .a oo 

73 O 
■§ S 
£.5 

o  o   o  o  © 

<N    «    -3-    m    VO 

II    II     II 

(2 

73 



—    &H 

o  ° 

551 

*3        * 

ft. 
o 

I 
c 

■o 
3 O 

g 
£• 

E 

E 
- ä 
s I. & I" 

u 

i2 
o 

's 'S 

2 

e 
« 
es c 
'5 

3 

txi ui 
c o 
*s e 
3 

u •o 
« Jg. 3 
O 

e o e o 
» tti 

•o u 
o 
f/1 

3 p 
& 

Q. 
O 

ü 

is 
* « 
2 ■o 
Ü s 
D >s 

OB « 
O u 

o 

J3 
H 

»3 
o 
o 

£ 

I 

O 

■a 

JS a e 
CA s IS 

e o e 
CL 
00 'H 

o J3 
JO & o W 

O Z P > 

a. w o   . 
T3.2 
S.S 
O E 

JS 
X 

e 
u .5 

.2- c a 
3   °   S 
£=■§ 

8|S 
°c u .5 

I §J= 
O   u    0> 
§•1 E 
E « S 
aoS  o 

■!'!'*■ 

I-1 
JS & ■a»a 
u > <" x "Sä ° 

8 - s 
J= ca — 
E g a « a _. 

•fi 3 'S 

•is 6 

jl"=? 

3 r 
i a u 

E 

•o 

c 

3 

Sb 

§ 
o ■*- 

1-1 r\ ^ 

e 
o 

'Ü u 
O 

74 



2 o 
o ° 

a<2 5 

M-S 
x>? 

IX I>§ w " 1? u S o 
■B .2.2 
S 
o t3 c 

la 'S  u 

1 
o. u 

.1.2 

Xi 5 
o ö   M 
u ts .s 
«a f.<a 
u "Z3   w 

if   a ij.    4> 
K § CO 

s 
o*S £ o 

e o 
'£ 
o o 

CD 

IS 

CD 

.2 •=' 

i 
E 

c 
1 

5 

is 
_o 
'•3 
S 
'S 

e u 
Xj 
o 

a" 
em 
2 «3 

i 

XI 
p 

O 

"05 s 
IS o 
o J3 

s t> ts 
Z XI 

H US 
Z 
w IS 
—1 u 
-J ■o 
CD V) 

CO 
c 
ts 

75 



■*   a 

591 

c 
JO 

u 
o 

oB 

w o 

•a 
sä 

•a 

tu o 

60 
8? M 

ES 

s 

3 W 
■go 
fe 2 ° «= 
is 
ft 'S +■» 

ta u 4) 
"T? u   o U 
J3   X X 
H W tu 

0. w 
o 
o 

o 
•o 

is 

cu 
s 

6b * 

Si 

O E 
ed 

■s 
CO 

■5 
3 iS 
O .g 

6 la s 
s o 
cr c 
u X) 
u 3 
S O o 
•a 
§ 8 

3 

0* 
-O 

o 
TO 3 

o O. 

% S3 u 
s? is 
U 
M 
c ^ 
So 

S3 

s s •a 
a> 3 

R 
k 
« «_; 

<s 

76 



53 w a u 
> o 

ft- o 
■/> ft 

u 
3 

■* eo £ O Pi 

?    0> 
CO 

59 

c o 
« u 
o 

CD 

'•5 w 
u 

•o 

s. 
Q 

E o 
E 

I 

is 

a, 
£ 

O 

s 
Q. 

o 

■ss> 

s> g 

I S 
en ■_■ 

o  S 

«I 
o« 
£ "i 
** ° >. |i  | 

if 5 
J?f<S 
i"2 o. 

J n E 
o .E  u 
T; S   w 
S>   O.   3 
"^ O   4* 
S«S u   U    O 
£ 12 
s ^s r s a 
S   =    3 _n BO 

5 
•o 

ft. w 
o 

I 
ft. 
W o 
M 

*5 
■o 2 
Ä      Cfl 

a 2 
43 S 

<u a o o 

II 
If 
o u 

E S 
E.2 

O 

£ 

c 

i u 

BO 
C 

1 u 

•o 

£ 
« 
en 
c 
I 
! o 

8 e 
S 

1 ■a 
j= 

■a >> 
CJ 

CO o £ 
M c 

'S e 
oo ** 
>■, 

A w 
S3 J= 

H 
■C 

e 
3 

B X> 
ea >> 
CL 

cd CB 
(A .c 

en 

Xfl eu 
V 111 
s u 

V 

* 
o e 

en 
3 

€ ft. 

o 

* s 

So 2 
es* 

II) 
§ ft- 

tN 

77 



S u 
« CM 

o  ° 
i-S m 

a. 

u 

o . 

fi-3 
IS 
■S-S 
o   OS 
So a 
o c 

ii 
a a 

1 

& 

I 

u 
■*   S 

CO 

e o 
"■a u 
o 

CD 

2 

5 Ja 

ft 
c S 

a & 
>>« 

"öS *" 
> e 

5 § 
8.? ü "2 
°i f. w — 
BO g 
.£ g 
Si 

CO 
O 

'•5 

E 

I 

■8 
1 

S 

& i 

o 
O 

S£ o 2 

wa   ** 
a* >> 
tu *> u5 
J-S 

BO eg 

.5 E 
»% o 

■al 

a E 

u   « 

S31 
fc£ c 

■"" J= 

&* 
JS  o. 
—   3 

1 
3 

I 
DO c 

•c 
3   , 

"3 § 

at: 
o  q> s: > o. o 

*-» "O 

Jj.S 
» E 

2 i 
3 *S 
8 g> 
."ii 
t~ 
Til 
1 * 

'It 
s a 

&§ 
BO 3 

3 

O   u 
co p. 

cN 

78 



2 u 
o ° 

551 

w u 
o 

•S 
en 

I o u 

2 
■w  c 
V    4> 
CO 

I 

»a 
o 

c 

■S 
•a 
i 

■a 

M 
2 

JP 
03 

BO 

42 

w 

:4?i 

to
n

 th
e 

ft.
 

le
nt

yo
 

5= 2 °- a o -o E .3  « 
o. <o J= 
'3 o "2 
g-fi  § 
k> .S x o ~  o 
O   S   JO 
.Eg* — ja p 
gx* S§£ o > * 
E-o S 

y 
m

or
e 

ck
er

 h
a 

lu
gs

 w
i 

S3 £ 
*e| 
»   ea   £ 
= <S^ ~ s« 
SüD 

er
th

 
he

 a
 

H
G

 
3 

P 
f H s a 

60 

em
. 

R 
ir

cr
af

t 
H

-4
B

 c 
'S 
1 

3«fc a o » on 3 a.« *. O 

?e  E u 
u 

•2 g -S 
a £ -o 

A 
2 

JC   _   u fci 

da
id

 o
ve

r 
be

tt
er

 IC
 

qu
at

e.
 I

u
 

S 
■a e 
3 

<2 

m
e 

a 
ba

n 
in

g 
so

m
e 

th
an

ad
e 1 

w o E 

m
to

 
tp

ut
t 

m
or

e T3 
O 
£ 2 

gs
se

e 
ab

ou
 

w
er

e | 
M 

•o u 
3 

3   >    to BO 
"SOU 
§■•5 5 

B 
c S s a>j= o 

T
he

se
 

ea
rp

lu
 

T
ho

se
 

E 
3 
O 

ha 

5 

'S 2 

c 

ta 
u 
o 

55 

79 



— 0* 

2 u 
§ ° 

551 

w 
u 
1 
•S 
c 

o 
u 

o 
ö 

u 
8 

i 
o 

CO 

vi     •   00 
»85 
.2 e Tä. 

S s-§ 

O ö> o. 
*  K  o 

1 g 8 SSI f .5 I 
.£   <D   £ 

" §.!• o C-° o g  g 
52 £ 3 
5?» 
= 2 g 
ö S 2 
o  E   <n 
'S £ Pi ■3 o W s.° u 
6-2<ä 

53 • =3 

■8.1 £■ 
£-cS g 
u .a g 
See 

lli 
ö 8< 

&    i 
■3      ■£ 

s     a 

_U ft> 

■s 

a 
•8 

en cj 

» o  v 
... 'S   c/i 

§21 s
0 O   3 

•g J   | 
1*5 
*   E   . 0 S as si« 
ts s a 
1 E « 
O a* 

oo o e 

OT» .Sä 
o £  g 
f I i £ -3   S —  ü   C 
o « s 

«> s 
'S 

85 J 
H  C eo 
CO ^ u 

u  es bo 
«2 = 
S'3 S 
u  <n H 
= 22 
Q H H 

IS 

o. 
E 

E 

ha 

1 

a. 
tu 

I 

E 
s  ■ o 
W) •a 
£> > g 
S3 2 a. s 

E 
s o o ■o o 

■a 
C3 £ "S 
3 E ■s 
E •s E o •5 s u 

S 
e o s 

r- i—i w 

E 

s 
o 

■£ 
u 
o 

SS 

80 



— Pi 
T3 W 2 u 
5>   <M VO w> t»              *o r-                           r*                  *rt                  r* r~ 

o 2 
*> sJ 
5S 5 

Cd 
o 

2 

c 

E 
~v 
.c 
60 
C 

IS 
o 

ä 
u 

JO 
cd 

a 

T en
 s

lig
ht

ly
 th

e 
le

ng
th

 o
f t

he
 

th
e 

ra
di

os
 a

nd
 m

y 
co

-p
ilo

t 
a 

X o      » CO 

CO 
0- 

4> O 
J3 

3 ■o        *"' 

2 •o 
2 "e3        «* 

c .o 
"5 
a 
s 
o 
u 

T3 

'53 
•o 

s 
s 

1- o 
s 

ea
rp

lu
gs

 i
ns

t 

no
t t

ak
e 

it 
aw

 

cd 
CA 
O 
J5 

c 

o 
cs 
o 
c in

g 
w

ith
 

8D
. 

D
o 

1 
s 

3 
E 
E 
o et

 d
on

n 
pa

in
. 

eO
H

-5
 

I 
cd 

I 
•s 
3 

s 
I 
60 ea

se
 h

el
m

 
e 

ea
r 

ca
na

l 
fli

gh
t i

n 
th

 
cu w 
U 
3 
O 

cd 
f 

s 
en 
•a 
o 
a> 
c 
+■* 

X) 

fa 
S o 
S3 

CU 
c/3 

'S 

•s 
e w 

'5 
x> 
■o 
g 
x: 
u 

CL 
CA 

60 

th
e 

he
lm

et
 c

hi
n 

st
ra

p 
to

 
on

 th
e 

pl
ug

 it
se

lf
 to

 e
as

 
in

cr
ea

se
d 

th
e 

sa
fe

ty
 o

f 

•s 
c 

f 5 
1 

»1 J3 "3 'S E — o •o ^ U c 

o 
u 

« 
_eo 

'I 
8 

3 
E 
0. 
tu o 

1 
•a e 

le
ng

th
 

e 
th

e 
fo

: 
ha

sg
re

a 

73 w 60 u § 5S eu S 

Q
44

 
G

en
er

 

1 
S 
o 

CO 

o 

*-* 1 CA 
a. 
en o E

xt
en

d 
tu

be
 in

s 
T

he
C

E
 

ti
m

e 
no

 

S 
3Bl ■« VO r-                oo oi                       —                <s               n ■* 

e 
.o 
"•♦•* 

CO 
u _o 
4-* 

M 'S 
0»D ■* 

81 



2 u 
o ° 

5<2 5 

o 
E2 

1 
3 

i 
'5 a. w u 

ea s 
x: o c 
? u e :>• Xl 
S 
O 

xi o 
3 
E 

cu w V) o bn 
V) c 
Xj 55 
5 o 
s JO 

53 

ft. 
o 

R« o Z 
4-* 

3 •o •a •a s is 
Q. 
e o 

I ■o 

sr 

s 
591 

c 
o 
'£ u o 

SB 

.•&JB 

E52 
— J3 
E  " 0 £0 
SS.S 
* u 

1 •° 
» o 
" <£ 

IS 

o E 
a J= 

* 2 

« s 
u 'o 

s g 
U e 
O -o 
oa c 

«| 
ig 

a s 
3   3 

£ 
E 

1 

E 

2 S o 
•o e 
ss ■o 

St 3 o >> ■s 
a •—• 

W c 
e 

^ e o o o 
o 

£■ •a 
S3 £ 

•o 

o 
'S 

8 

E o 

U 

Ü 
2 

^  0O 

E<2 

ft. 

H.! 
8* 
3* 

82 



's w 

$<2 5 

u 
.e 

J8 §? . 
— 5   ü 

Jf 8 ■-- cd   c 
es M   o c S   o 
;= ü «o 

O   O  ^S 
w j- a 

§1« cog 

3=  3 

•ill 
« 2 S 
» SS •§ e .2  ? 
.2 "3 s 

C0   t-    c 
.Sä s   S 
C    «   = S    u    C 
E ä  « 
I-2  » 82  fr 

2 J5   o 

sü 
S —  Js 
< 'S.H 

t o 

c 
E o 

in
th

 
k

o
f 

ga
in

 

i| ■ 
« e o 

**   O   w 

L
SE

 
du

et
 

:d
ur

e 

1«= 
M § 2 CM   4J 
.5 S »■ ° ä 
•a 2.S ■s-s 

IF
 w

as
 m

 
ca

us
in

g 
p 

t f
or

 tu
m

- 

a o 
Ml 
»n  o 

ar
ri

va
l 

G
SA

it
 

th
e 

he
i 

1i 
E 

ne
w

 
ut

as
 

em
ns

 * 
s| 60 c 

M
e 

to
 

p
ly

b
 

co
nd

 s o 1 
5 §•« W JB 

* 
(M 

E
Ps

 a
va

i 
lo

rm
al

 s
 

: l
in

er
, t

h 
91 u o. 

O 

'« 
its 
CO 

of
C

 
th

ru
i 

la
st

ic
 

a   00 

CO     U 

1 ° ho
rt

ag
e 

an
't 

ge
t 

bl
ac

k 
p 

in
er

s. 

~ä 

: s
ev

er
e 

s 
ta

ile
d.

 C
 

e 
ea

rc
up

 
E 

m
ai

nt
a E >s ts 

CO o 

c u 

3 •o g 

au
se

d 
iP

in
s 

of
th

 
A

L
S]

 

o 
c3   to 

"2 
B ° ri -s » u -a CO 

isu 8« U   OS 

S  u 

•a 

fp
il

o 
tw

it
h 

th
eb

 
n

fo
r 5 

Ouss 3 
° 2   So E 3 2 

m
-P

C
S 

m
pl

et
e 

ho
le

 th
 

er
 p

ro
bl

 

—     CO 9 
1.6 

CO 

•a 
& 
o 
E 
a 

ab
le

 
a 

co
 

ch
a 

eo
rd

 

s 

R
eo

rd
er

 p
n 

he
lm

et
s 

as
 

O
nc

e 
I p

un
 

ca
us

in
g 

a 
r ^ *o 4-» .id 

*1 1 
2 

I 

o 

u 
o 

CD v© 

83 



2 u s> <*- 
o ° 

G> 

3 1-2 a* 5 

■a 
5 
5 

f 

| 

a 
i 

w o 

S3 

591 

c 
o 

■■§ u 
o 

ss 

o 

3 
E E 
E S 
S SI 
O *J 

Ä>e 
o s-= 
D 
00 

93 -a 
fe-'S "n E * 

X "8 B o 8 o 
5 i ±t 

J3   U 
C   cd 

<S 
•a BO 

■a §•? u u c 
s S 

3 *B 
E 
b 
Si 

»J a. 
~   3 
cu S» 

ca CJ   BO 
6 o a 
€ * B 
E «•a 

'5   w a. 
3 
ST E c 

■fi "3 
C   3 
0.-3 

c. S ■= fc^ B   S3 
o E g 
u 

6* 
o o l—l 

o 
b 

& 

o o 
& 
£ 

a 

■a 

a o 

op s 
o o 

v© 

84 



—, ft- 
2 u 
o  ° 

c«2 2 

o 

8 
'B •o 

0. 
m 
cd 

Cu 

o 
e c 
o 

1 
a u 

o. 
o e 
1 
u 

•§> 

CO 

2 C 

?  o 

| 8 

*8 

o o 
60 

g 
e 

5 
•a 
■a 

s Sä 
O o 

s 

e o 
'■S u 
O 

w    S 
CD 

85 



2 o 
o ° fl> 

a<2 5 

EU w 
o 

o 

'5. 
ea 

rS 

ea 

u 

•a 

I 

J 

o. 
3 Z. 

U 

s 
aSz 

e 
o 

u 
o 

CD 

.G 
IS 
c/i 
P 
O 
> 

X) o >^ 
cd CO 

en 

VI >» 
ha 00 s 
Si >> 

CO 
3 
fci O 

o 

JS « o 

1 
E 

J3 l    l iS 
£ on m ti V) 

3 
O E 
A o 
£ T3 

03 
>-> 

53 cd 
•a s 

Vi i" 

la 
«i   3 

em § 
c 5 
2<2 
» * 
£ .2 

ga 
•a — 

a  u 

«> s 
CD   O. 
E E 

&<2 

CM 2 
*~* 13 

*£ 
> ja 

To  Ö 
cu *s 3.8 
O« u .o 
■Ss 
o 3 
w   O 

e 
■5.2 

S S 
*. o. 
S *B £ 3 
00 "o, 
« g 

ä<2 

3 
o 

e 
o 

T3 

c o 
M 
c 

■a 
O 

E 
& 
00 
c 

O 

o  u   g 

1!"§ w Eg» 
C    g    r* 
o  ? £ o ^ t-1 

c3 *S) ei. 
J>   S    3 

° 2 s 

83>f js 
CO    V 

133 .S 
»So 
E _ c 

<8 "a a" 
oo™  P .SSS 
g5 s 
^ oo c 

ll8 

ill II E 

.§1 .1 
O   a   To 

"■B   «2   £>„ 

isl 
Q JS co 

w u 

■S 

u 
E 

o 
te 
o 
eo 

4= 2 
£ 

o 

Xi 

53 E 
S i £ 

o 
ä •o 

§> 

o 
D, 

u 

cd  eo 
to   Op 

■o c 
u ^ 
2 a, 
cd j= 
ü ~! 

."2 S 

■a 
2 

86 



— ^ 

w 
u 
I 
•8 
I 
s 
£ 
o o 

2 eu 
■»   e *»   a> 
CO 

e 
o S3 

P JS 
a> 

•5 
T> 
O * 
s o >. VI 

e «S 
3 2 

o. x 

2* 
81 >, 
fig» sis 
oo£ •- 
=» o Ä 

"n. *- 
t"S 5g 

C JS    u 
5>3 * 5=   u   jo 

«■ -s s x:  w   o 
" » o 
Ö.S * 
C   u 
■a <_ 

■SJ2 * 
E« S 
£ Jä<2 

«I8 

_S2   o 
S?2 £ 

.e •—> o 

|i u 
e g c 

P E U 

3 

«  u 

i»S P £ 

IS   4) 
fc o 

«£• 

5 E 

Mt 
IS 

ea 
■o 

0. 
PJ 

^E 
«I 
$£ 
_ w 
CO 
*" "O 
= i 
g VO 

U 33 
*— o 

IM 
- g 

3 «> 
G3 "* 
0 '5 

i—   c 

3   « 

If 
4>   E 

1 SZ 
«8 « 

O-i— 
« IS 

W3 ■£ 'S g 
«•H  5 E  cd 

'S & 

H^ 

00 3 *a 
ea <2 ° 
tfl >* 5  u 
5 S  u * £ S ea 
w E * 
C o S a 

II « 
„ € u 

u 3 tB 
oil 

El cm 
o 
c 

£. " 
u.S 

E 
i Ä 5 

3 

1 

O 
o 

e 

E o 

£ § s i B-E E o O O 

B 
O a 

M    A     S a9z 

c o 
■■s u o 

OS 

87 



2 u 
§ ° 

in S| 

a. 
a o 

cS 

cu 

o 

.2 u 
'S * 3 "O 
v u 
22 s 

<a 

o. 
E 

s 

o 
i 

S e 
g g 

<~ .2 o n. 
^ if 
US 
1JB 

16 
g-a 
ü § 

CO 
U 

§ 

IS 

O 

is 
•S .s 
u F 

•a .2 

•o 
e S3 
o ^ 

■ a 
S u 

o 
•o o 
3 
O ■a 
fr Xi 

fS .ti 

kl EG 
A U 
rf oo 
4> o 
V) X 
O O 

S 
e 

•a ^ 
3 

% 
9 
e 

M a 

I 
e 
Q 
oo 
«n 

i 
5S 
O 

o 
2 

'I 
00 

e 
'?> 
es 

c 
.22 

«'S 

& i 

5a 
E 
3 

B 
O 
tö u 
O 

SB 

88 



— tl* 's w 

s>«« 
o ° 

on 
B > 
O 
F 3 

o .** 
CO u 

S a" IE 
« ed 
CA ha 

■o 1 
«J1 

ä 
B. 
60 f 

•a tn 
ed 

53 O. 
u a « * 
E 
O -a 

B 

s 
B 

on 
s 

f 
•.s e 
en   o 

■SB 

o -5 CO E 

S<2 Si 
oo 

o 

J2 12 B   *J 

s « 
O   § 

ob o 
C   B 

-E   O 

on 
CO 
D. 

o. o 
to 5 

i'5 
o   f= 

c 
'i 
U 

i 

CM 
O 

£ 

■SJJ 
>> E 

«5 

B1* 
U   00 E o 

•ts 
E   B 9 
S 'S S CM 

A   O s o 
J2 

B   C 
ia o 

"M s 
«•n B 

£8 
O   t*> 
B   00 
ID  5 

o 
U   3 

03    O 

u 

f 
e 

*5 c 
o u 

»I   D- ÖQ *-» u —   !<-( c= e 

CA 
B   O 

-O   o 
5 
a 

c «   <u 
IS -S3  *" 

|8 o 

§s * 
—   u   -B go  >. 
►H.a T3 

tig! 
"°   03    CL 

ill 
Bog 
~.E  o o r ° .2* J>*   CO 

•? a 2 

.s s § 

S' ! 5 
— i-: .oo 

2 3  2 HE« 

J= cS   o 

4    U   .CO 

03 

«SI 
1 S-E 
2 B    O 
«■^ E 

JS   g    >. 
a oo a 
3.5  8 
8,2   co 

*S "C   o «   5   .S 
o   ed 

i    s «£t0   ü 

5.2 
.a •=: « 
H  !* OS 

I 
t*) 

<s 
§■ 

S3 4J 
J3 

V ffl f U 

s o 
.e 
25 
e js 
wi ■o 
« u 

T3 3 
.ts U 

o 

eg e 

v a tu e 
« £ 2        E 

»   3   " •= 

E 
o 

00 

BQ 

Eo 
" S u 
ä oo 

If 
II 
II 

E 
a 

E 

H 

B* «j 
co a, 
„   00 
H t/3 

s 
o9? 

e o 
a u o 

CD o 

89 



73 w 

S U 

O   ° 

551 

59 

Ü o 

CD 

o 

c 
"50 

O 

u 

c 

O 

90 



2 u 
o  ° 

cd > 

o 
3 
Q. 

u 
•a o 
43 

s 
en 

c 
O 

ra   ü 

E £ 
£ « 
00 Ou c w su 
o. en 

E en 
Oil 

B. o en 

tf 
F E 

CL 

« 3- 
> U 

32 

g 
u 
O 

PH  a 

fl f»> v> 
vs V* 

II II II 
B D £ 
» CA Z 

O 

91 



Reference 

Muiphy, B.A., and Mozo, B.T. 1999. Flight Evaluation of the Communications Earplug 
(CEP) in the OH-58D Helicopter. fPart 1) Fort Rucker, AL: U.S. Army Aeromedical 
Research Laboratory. USAARL Report No. 2000-04 

92 



Appendix. 

EVALUATION OF THE COMMUNICATIONS EARPLUG IN THE 
OH-58D HELICOPTER ENVIRONMENT 

INSTRUCTIONS: You have been asked to wear the Communications Earplug (CEP) in conjunction with your 
aviator helmet during your daily mission to evaluate its operational effectiveness and comfort. Please complete the 
following questionnaire. Most questions are self-explanatory with room for comment. Please try to be as precise as 
possible when making your comments. Some questions will require you to mark on a continuum between extremes. 
Your responses should be indicative of the strength of your feelings. Note: Please bear in mind that all comparison 
questions are between the helmet you normally used in the past and the CEP. 

Personal data: 

1. Unit location:   

2. Today's date:   

3. Sex: M F 

4. Experience as an aviator:  years.   Approx. No. flight hours: 

5. No. flight hours wearing HGU-56/P helmet (prior to CEP installation): 

6. No. flight hours wearing CEP: 
Is the CEP still functioning properly?      Yes No 
If no, describe the malfunction  

7. CEP foam tip size:   Standard Slim Short Combination 

8. Seat position during most flights:  

9. Do you have a waiver or information only letter (IO) for a hearing loss? 
Yes   No   Not Sure    If Yes, how long have you been on waiver?. 

10. Do you normally wear eyeglasses when flying?       Yes  No 
If Yes, what type temples are on the glasses you normally wear?(examples: bayonet temples, wire frames etc) 

Personal Hearing Protection: 

11. Prior to CEP installation, did you wear earplugs in conjunction with your flight helmet? 
 Yes  No   If No, skip next question. 

12. Did you frequently experience discomfort with your earplugs?      Yes  No 
If Yes, how long does it take before you feel the discomfort  
Describe the discomfort (example: itchiness, pain etc)  

13. Prior to CEP installation, did you frequently experience discomfort with your helmet while flying? 
 Yes No 
If Yes, how long does it take before you feel the discomfort?  
Describe the discomfort (examples: hot spots, headache etc)     . 
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Fitting: 

14. Have you experienced any difficulty in fitting the CEP?       Yes No 
If Yes, please explain   

15. Was there any discomfort when inserting the earplug? _Yes __No 
If Yes, please explain    

16. Do the wires pull on the CEP when turning your head? .Yes       No 
If Yes, please explain  

17. Does the CEP move or slip out of the ear during flight?      Yes       No 
If Yes, please explain   

18. Wire lengths of the CEP: SHORT wire was      too short    too long      just right. 
LONG wire was      too short    too long      just right. 

19. Were there any problems associated with CEP during night flights?    Yes       No 
If Yes, please explain  

20. Does the CEP catch on other equipment or interfere with job performance? Yes      No 
If Yes, please explain  

21. Is the orientation or location of the connector convenient?    Yes       No 
If No, where would be your preference on the helmet   

22. After how many flight hours did you clean or change foam tips? 

23. How did you clean foam tips?  

24. Was there a problem of wax build-up in the CEP foam tip?       Yes      No 

Comfort: 

25. Does the CEP cause any discomfort in your ear canals (itching, pain etc)?  Yes No 
If Yes, was it : : : : 

Mildly Moderately Extremely 
uncomfortable uncomfortable       uncomfortable 

26. Does the CEP cause any discomfort to your external ear?       Yes     No 
If Yes, please describe   

27. Are there any hot spots associated with CEP?       Yes      No 
If Yes, please explain   
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28. If you experienced discomfort with CEP during your flight, when did you first notice the discomfort? 
Please circle the appropriate time below. 

1/2 hr     Ihr      1-1/2 hrs     2hrs    2-1/2 hrs    3hrs     3-1/2 hrs    4hrs 

29. With respect to overall fit and comfort, compare the CEP device with your personal helmet. 

Significantly       Moderately       Slightly Same Slightly      Moderately     Significantly 
Better Better Better Worse        Worse Worse 

Donning and Doffing: 

30. Does the addition of the CEP result in differences in the helmet donning procedure? 
Yes   No      If Yes, please explain   

31. Does this extra step pose a significant problem in completing your mission? _Yes __No 
If Yes, please explain    

32. Do you have problems donning/doffing the CEP with gloves on?       Yes   No 
If Yes, please explain    

33. If you forgot to disconnect the CEP when doffing, was there any discomfort or difficulties 
when the CEP was removed?       Yes       No 
If Yes, please explain  

34. With respect to donning/doffing, compare the test device to your personal helmet. 

Significantly       Moderately       Slightly Same Slightly      Moderately     Significantly 
Better Better Better Worse Worse Worse 

351 Rate the difference in ICS speech clarity/understanding when compared to your personal 
helmet. 

Significantly       Moderately       Slightly Same Slightly      Moderately     Significantly 
Better Better Better Worse Worse Worse 

36. Rate the difference in speech clarity/understanding of personnel based on gender of the talker when compared 
to your personal helmet. 

Male Voice 

Significantly       Moderately       Slightly Same Slightly      Moderately     Significantly 
Better Better Better Worse Worse Worse 

Female Voice 

Significantly       Moderately       Slightly Same Slightly      Moderately     Significantly 
Better Better Better Worse Worse Worse 
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37. Rate the difference in overall speech clarity/understanding when compared to your personal 
helmet. 

Significantly       Moderately       Slightly Same Slighdy      Moderately     Significandy 
Better Better Better Worse Worse Worse 

Noise Reduction/Attenuation: 

38. With respect to reducing noise levels at your ears, compare the CEP to your personal helmet. 

Significantly       Moderately       Slightly Same Slighdy      Moderately     Significandy 
Better Better Better Worse Worse Worse 

39. With respect to allowing you to hear navigational and caution/warning signals, compare the 
CEP to your personal helmet. 

Significandy       Moderately       Slightly Same Slightly      Moderately     Significantly 
Better Better Better Worse        Worse Worse 

40. With respect to your ability to hear and monitor noise generated by the aircraft, compare the CEP 
to your personal helmet. 

Significandy       Moderately       Slighdy Same Slighdy      Moderately     Significandy 
Better Better Better Worse Worse Worse 

41. With respect to reducing noise levels at your ears during weapons firing, compare the CEP 
to your personal helmet. 

Significantly       Moderately       Slighdy Same Slighdy      Moderately     Significantly 
Better Better Better Worse Worse Worse 

General Issues: 

42. Were there any adverse effects of CEP performance?  Yes   No 
If Yes, please  

43. Please elaborate on any problems you may have encountered while wearing the CEP. 
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44. General comments about your experience with the CEP. 

45. Based on your flying experience, rate the overall value of the CEP when compared to your 
personal helmet. 

Significantly       Moderately     Slighdy Same Slightly        Moderately     Significanüy 
Better Better Better Worse Worse Worse 
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