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PREFACE

THE CONTENTS OF THIS DOCUMENT REPRESENT THE CONSENSUS OF
PARTICIPANTS IN THE PUBLIC SERVICE HELICOPTER USERS' WORKSHOP
HELD AT NASA AMES RESEARCH CENTER, JULY 14 - 16, 1980•

VOLUME I PROVIDES A SUMMARY OF THE WORKSHOP-

VOLUME II PROVIDES THE APPENDICES-

FOR FURTHER INFORMATION ABOUT THE WORKSHOP OR PUBLICATIONS,
CONTACT DR- JOHN ZUK, CHIEF AERONAUTICAL SYSTEMS BRANCH,
NASA AMES RESEARCH CENTER, RAIL STOP 237-11, MOFFETT FIELD,
CA 94035•
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APPENDIX A

AGENDA

PUBLIC SERVICE HELICOPTER USERS' WORKSHOP

MONDP^_ ^ut"YT^ 8 0 1
RESPONSIBLE

TIME ACTIVITY SRS N(EL

9:00 - 9 : 05 Welcome to NASA Ames Research Center Mr. Syvertson-Ames

Center Director

9:05 - 9:15 HAA "Key Note" Remarks Glen Gilbert

9:15	 - 9:20 ALEA Introduction Lt.	 Bob Morrison

9:20	 - 9:25 SCI	 (Vt.)	 Program Overview Don Richardson
Workshop Objectives & Mechanics

9:25	 - 9:35 NASA Rotorcraft Technology Overview Jay Christensen

9:35	 - 9:50 Aeroacoustics and Rotor Systems Jim Biggers

9:50	 - 10:00 Structures Bill Wehrend

10:00	 - 10:15 COFFEE BREAK

10:15	 - 10:30 Flight Dynamics Bruce Tinling

10:30	 - 10:45 Propulsion John Zuk

10:45	 - 11:00 Human Factors Ed Huff

11:00	 - 11:15 Simulation Tony Cook

11:15	 - 11:30 Navigation and Guidance John Bull

11:30	 - 11:45 Research Vehicles/Advanced Configurations Bill 	 Snyder

11:45	 - 12:05 XV-15 Dan Dugan

12:05	 - 1:15 LUNCH

1:15	 - 1:30 Ames Multi-Media Presentation

1:30	 - 2:30 U.S.	 Coast Guard SRR Helicopter Program CMDR Dave Young

2:15	 - 3:15 Introductory Convening of the Working Groups
I.	 Law Enforcement Lt. Bob Morrison
II.	 Emergency Medical	 Service ( EMS) Earl	 Cronin

III.	 Search and Rescue ( SAR) Capt Terry Jagerson
IV.	 Environmental	 Control Don Rominger

3:15	 - 4:45 NASA Tour ( By Working Groups) I.	 Dan Dugan
1.	 Anechoic Chamber II.	 Bill	 Wehrend
2.	 40 X 80 Wind Tunnel III.	 John Zuk
3.	 Hangar - Research A/C IV.	 Bill	 Snyder
4.	 Simulation
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ORIGINAL PAGE Ec,

OF POOR QUALITY

TUESDAY, JULY 15, 1980

C

RESPONSIBLE
TIME ACTIVITY PER f^L

8:00 - 8:30 ALFA Overview of Law Enforcement Roles Lt.	 Oob Morrison
for Rotorcraft

8:30 - 9:00 Manufacturer's Perspective on Public Tom Stuelpnagel
Service Helicopters 	 (AHS Spokesman)

9:00 - 9:15 ZOFFEE BREAK

9:15	 - 12:00 WORKING SESSIONS

12:00	 - 1:00 LUNCH

1:00	 - 2:00 EMS Us „rq '	 Presentations
Capt.	 G.	 Moore

(Maryland St.	 Police.)
Capt R.	 Williams

(U.S.	 Coast Guard)
Capt.	 R.	 D.	 Taylor (CHP)

2:00	 - 2:30 Washington Hospital	 Center Presentation Dr.	 H.	 Champion

2:30 - 2:45 Fire Fighting Presentation Don Rominger
(Cal	 Dept of Forestry)

2:45	 - 3:00 Film "All	 for One” Major Les Spencer, USAF

3:00 - 3:15 COFFEE BREAK

3:15	 - 5:00 WORKING SESSIONS

4
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7:00 - 9:00	 Dinner
Guest Speaker: Sergei Sikorsky
"Humanitarian Contributions of Helicopters"



ORICINAL PAC` a a Jd,
OF PC,^ a QIJp,L9 6

WE DNESDAY, JULY 16, 70 1

RESPONSIBLE

TIME ACTIVITY PERSONNEL

8:00 - 10:30 Presentations

N.Y.	 Environmental	 Control	 District Jay Fuller

Columbia Helicopter Activity
(Related to Mt.	 St.	 Helens Volcano) Dwight Reber

Office of Aircraft Services Don Griffis

U.S.	 Park Service Earl	 Cronin

10:30 -	 10:45 COFFEE BREAK

10:45 -	 12:00 WORKING SESSIONS

12:00	 -	 1:30 LUNCHEON
Guest Speakers:

Joseph Stein	 - Consultant/Free Lance Writer

Dwight Reber - Columbia Helicopters
"Helicopter Activities Associated
With Mt.	 St.	 Helens'	 Volcano"

	

1:30 - 2:30	 WORKING SESSIONS - Final Review of Recommendations

	2:30 - 4:45	 PLENARY SESSION - Working Group Chairman
Reports on Workshop Resolves and Recommendations

Public Service Study Contract Summary 	 Richard Adams

I. SAR	 Capt. Jagerson

II. EMS	 Butch Cronin

III. Law Enforcement	 Lt. Morrison

IV. Environmental Control 	 Don Rominger
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ŵ N

ca ^ z

W z
CD

¢
J

W	 cn

w Q O.	 W
o	 AN r

W cn	
s

-' "'ra
w a ''ce

fn W WCL z	 _
© w Q	 Q

0- ---------- _ _ — __—_.__.—_. —
-----------------------

cr-

2 ~ v	 JC:) N J
N ^ k--

--------------
Q

---------------
cn

W ^^ W

Z
Z

to

Nr	 oz
o^zW cn	 ...
.-. cn o cnW

^-
cn W
W A a

J
A

(d.1A W

.J
w J

W O O W-	 -i
CD z F- (n r	 U
z w	

w
o

v
w w w	 >

^-- ----------	
— — — — — — — — — —	 ------

z W
CD z t-

W
a ¢	 c4WW 4. Q Q.	

(n d
--^ JO Ur	

WQ

O
U

W to L^	 U ULc
to0	 LL Wu
.-. g Z	 O F-	 Q W

COL - U
Z W Gn	 Of d	 X Z

d	 Lu	 V Z
v 3 N U	 3:""
W 3 n	 C2$
`-' -------------	 -----

U.3

d

O
W
CD

Z
V
W

z
C)
N
NWN
L
Z
Y
O3

18
	 i

7



3

Q
W

Q

cV,
O
J
O

V
w

O
N
V)
LLJ
cn

tJr
z:

x

CO

t.^
0

CDs
w

Q

U
Q
W
W

WN
O
CL. ct
O
=
4

C7

N
r n^

0
w

W

.3
O
J
Q
s
U
W
F—

r^
J
Q

O

r-
QN

WJ
0
rv, CC

s
tJ
U-i

Jd
r

ORIGINAL RAG- ltD.

"
a
w

Oct
:^: POOR QUALITYJ OF

w a ...
—, 1 x
w a w z

w O
to to to

aJ ..^ Ja c1-^ J
z Q O

r p r to
W F. Wa to

a a-
0

J a Jtn a
w > W W Y

w w wr O
A A U

J J J J
i A J J
d d Q d

1 z'.
CD O

4W

w W A
z z A

O O ^ w
z z O O

C? CC
a a

r

O Y
Cx z U

C7 O !	 O

t9 z U. q A S C.^
Z z J (
^. r to a to '- A

U d r	 r O J W
O W d Cr.''.. S u-!
q to W W d N z
W W y q W a w
^ r cc z co w

.- J W W p d 1-- ^
wa wcnr ^W as
^,c >cn ra ar
C7 U •-• O d d U (D
..,p =z Wzr U to Co — I -	 -'
d -+ z
u- > ^--

--

19

Q



C)

z z cn
Lu w w = C/1)

cn u-
m 0 0:

0
w w
0. 0- (n ::r_
X x h WV) (n

uil

LL w z 0	 N::c w
(D w	 7=1*

(n

uu.j J (n _j V) w -j z w <
V) 0- 0 W 0 0- 1--
uj Z Z — z

cn to —, aj z I-- r w

w 0 a w0 w
L/) >- 4 w —i w u- A0..= lu

< J— rx z 0 CL. 0-
ca- z z — — >e.

C:) d d < w
=
CL,-^

C:)
— —1 -j -j _j -j
too -i -i -i -i -j

1

<

---

C=3 z

--------------------------

z
u-i Lo Lo z

0
ui w W

cm A A w
U-i cz

ui
>- w z
co z 0 qa
C:) 0 z z
—j z
C) q A u

L -----------------------------

w w cc
> u 0 F--

C:) r u 0 zW -i < 0
-i a. -i = u- ce

0 .,t:c	 C:)

C/) A cr. w J cr-
-i -j CL

Ui :I- > w U u u Q <

Gq > cn 0- g C:
C:) —J o r w
= cn z rar r Im w
0--.) 0z -1 0 w w :f w

— _j — A a> ui z < (n
fn w X: I LL

N < :D Z 7-1
L..) Q u u- r —00

z <
uj

20

w

z

w
u-

U-i

CC

Lo
C)
—i

C:)

L-)
U-i

;E

uj

C)

cn
cn
U-i

C/)

LD

Ne

C:)

ORIGINAL PW!^^ 
19

OF POOR QUALITY

- - - - - - - - - -



21

Z
C=)

J h- J

G/) Q C:) Q

Q
-----------

h
W ^
-^ z
o

>- Z
o O W- Z

CD '-' W (.9
J > h .^
O Q O N

tL W
S ^ A
C_.) O
W U
h-

^• Z
J O
Q '^

O U -" \
-• W 4 3
f- h
¢ O^ O Z

Cn w W 1--c A
W

W A h F-
A x Z Q Q

P^1 z OU Oce
O 0— hW
= O a Zcn UF-
CL ww 'CD a0

^. 0 cc a
-. }2A w 

S ^3 <0 u 
V <^ 3 U c UW W ! p
h- Z ^"' J

d
W

d

c.^
d
J
O

S
V
W
H

2
O

N
W
Cn

Z

O
3

4 ¢ ORIGINAL PAGE IS►- ^
OF POOR QUALITYw

^ A a
W J W
a w a

c ww u
w

C!1 w N N
O A A AJ J v J
¢ z ¢

G P- Cn
Z ti Z .-^ Z «Z
W= w F- W^

O h O J O h
Jcm JQ JNw  W> ww
>1- >W >hw W W
A A A

C)
0

WH
Qsd
SV
a

W
NW

Q
WN
O
G..O

`{i



r

^I

------...._-------------- --- ---._ ._
H

.,

Z	 I >-
V C:=:) AIL t^	 Q

^_ 
r	

w	 ORIGINAL
QUALITY,u v to ¢	 r-+	

OF pooilz W r	 cr
¢ t--.. r z	 w
A -+ w	 CL

O CL	 X
M z ac ►^	 w

Lo d U c>:
O w	 (n

S t, 0.
Z t, X	 J
O CZ to w	 A-

etc dr W J v)	 r cn
¢ Cn CL O	 z wS
C7 W J	 w

¢ A (f)Z c)	 O r
Z W >- O d	 J

V) Jas W 
O Q r ^- r
ci Z	 w

l.t l C=) Q	 A

d d-

O
W

J
O ^--^

CL ^_ N I J J

^ rN-rO V Q Q_
.-

Lo I-

LD-- .____--._----'-----..r_.__--._----.._--

•-^ CA to
N G W U Z

C--)

Z
3 = O r

u- W N > N
f

C:) U Q '-

^- >- Z w
GC LD O 0 r N«- Z

..J > "" IL
O Q U

O Z -' O
C/) S I	 U

V w
W A

----- a--------------------

I'-
^ cC ""
W J

O

r- O O dd r w
- cn r a
Z O Z U
O

J
OU

F-
Cn pq w
Cn O u CD S
W C^- Z r
cn iZ r ^, ¢

.-, a A w
LD ^z

O Q
^--^ V r J J

r- d d
O ^.. w
3 ------------------------

22 a
tr



23

w
z in00
F-
zJo

ORIGINAL PAGE 10
N = OF POOR QUALITY

ra
dw
Y
U A
O J
V W
tn W

O cn
^ O
J J
Q d
z
Q

O

OZ
c.^w
Q
z

W

W'

W
V)

¢JS ^
cnl L-0

Q
W
V)
C:) J
Cl-

J o^
~ I

S C/)
U ^
LLJ

O
LLJ

S
O
W

LD
O
J

O
Z
S
L-)
W
F—

G/) ¢
^ Z
W O

Z ^
O

J

CJ) O
LLJ
c/) n-

LD 2

.^ U
W

O ^.

t

z

D C7
.L z

.0
1 O

F-
a

1J z
^i O

Y ^
11 W W
-U{
 -D z 0

E 2: cn
D

J

4

z
C7

w
Q

Y

D
U



ca
C)
J

w
a^

ORIGINAL PACE 6.9
OF POOR QUALITY

Q
C/) Ad Jwv ... n

U. a
1-- w
W W^
w m^
1- J^3C'.

J
a ►- a
.;. w 1-
w X ^t
v a.
°" o J
W J ^L
w W >
CL. yw
x w
w A

C:)
0^

o #--4

v
era J	 F—

a ocn

w w

w

c Lr)
w^ y

uJ w

Lo o
O W

O

z
L W
w

J
W

.^ X
w O

1-- u
<C F- o.

eo v

va car a
era a o ?ew ia: cc I-

C/) C- C) J
►-+ rl Q

x w ^.

C:) ...

24



t^
9

C)

r c..:w
w ^._
X

H
A

^^d
m
W

V

^ d
^t W

C^7
W
acx̂
ca

d W
C/)
CD
Cl-

W CO

d ^

o ®^

ORIGINAL PAGE 190
OF POOR QUALITY

A A A
-^ J J
w W w
LL Cc
fN /'^ HV /\

W (X
MN

LL
w w

to W y N toO A O a A
-,v J v JO. CL 0.

h O hO h-O
wr— wr wf-
CL c`. cam.
O J O J O J

ww >w }W
W LLI

A

-----

A A

---------------------

^	 J

-

J
C/)

C a at..) CO
w

cm w
LLJ U ¢J
'-' 'Q a ►- ^-

J '- s r
w tY1 ¢ (r — Vt

z J O J p
cz

W
_.! J

r w
tD dam= W W^ W

J
CJ O t..) x u z

r
`" VO rAcn <v¢ W ¢ w

tDJ w > ►— >^. CL A A AtJ W ¢ ,^
w 3:
t—

- ---------------

►- ^ r z

w '® ^- ¢ J A z 1-
Lu^ cn.^

A CL W
^— v w	 w1—

c
W J ¢ W w O O C w U

t/)d La
U

^h-<A •»to =A=OO 9w,
O> W w A J ^ ?- to O C) - C)w.. -^
^ CL >

^^- rJ °^0 t-w a^

cn ca wto CL o<^- ^:^ = =H
LLJ

Ow t¢— C:)i
LL	 C/) >co0 ^^ w(a

CO c a Q ¢ O 1- CL to
a A

A J
_j

._,.
CL M u Lo N Ct U > w

'Ile w ^c
GY_ f—

CA
-._

..

25



Q
W

La

-----------------------,r--__..—_.._ ._..._._.
?- J
° ®	 ORIGINAL, PAGE ISC:)
	 OF DOOR QUALITY

A A
w w-^
U.

^0-.
U.

w w
V1 V1 N to
^ O = O
J+-^ J ^.+a a
h O h O

w h w h
ao a^
O _I O J
J Q J Qw> w>
>w >ww w
A A

a
-j a
CD J J
^ Cn

L►JI
J J

V ^
LLJ
h^

LLJ

LLJ
ac

>-- w w
Lo d
C) o 0
CD

w

J
.^ r

a O O
Lu (L hr- a. ucr w ^-

va
X-- LLJ +C cA

C) L JL w o 0: •-
C) ca ua w

cn rsa I.-, w

w a Q u ¢
tn Lu^. h o Q ^
LD z caf h w

'-' Q x
t^ld Lu LLJx h

26



Q
w

V) Cr^ Q
_I

G,/) CDw O^ JO
O C,

W
t^

Ua
O
LL

{ z
w

3
QJ

Z
O

>i W

t V,.

Y
L:L

j O
3

-- ---....__. -- J-----_—._—_.__—___.------__
?- .1 Z F- N
LD Q O ^ in to
O Of W W
J• F- w F-

= F- z w = i s PAU'F- 00ORIGINALa a (^ L' POOR QUALITYLu
w a cn 00 ►y ^. OF
h- a. = J J
• N J cCn	 c u_ u-

J J Q cn cn
a to az = ^

Z^ O z a a
V CD Q >- CD Ww a F- r4 ¢ ¢ O >- Cn (n z
W wz z w F- W w (DC") A Q A O F- f-
w V) F- cry
\ >- {- >- > O J J w

acn ^z x w W A
a w a 0 a s z z

U-1 C/7 z F- z z z z w
Cn >- u_ _ _
OJ F J Q z O F-^ h^ Qa. C:c W <r 4 W-
O J Z J= J F- A Cn =(/) u_
cr-,t W z WE: W N zc'r zQ 2
C].. _ w - ix w

n- F- ca- N lZ ^- .. Q

z0
C~/) W W J
V) > U U O
^-, Cr
^ J J J J J F-

--
!Z
------

Q
------

a 4 d
----Z --z --- ------

q X cD CD
W ¢ w
^ ^ ►- J A to <n
^--^ z \ W .-• W W W
O 2 W Z>> U A A
01 CL O u_ O Z Z
W W w C9
C^ O F- Z a ix g -.

O J a O	 O Q < co
>- O W - O A Cr w
Q0 CV > = W F- z u- u- c",
O W cn w	 W
J F- Cl z C:4 -• F-
O cn O	 F- cn Q Q u-

Q W U W= \ \ Q
Z W Q Z Z U S u
to J W .^ J- Q O O U
W W cD W O CL Ln
F- F- a z = z¢ o o -

cn W Ll. W U ^ or_, Q
--- -------------- F- ------------------w Z

i. x A W
J W 0 N	 F-

F- Cr A U of U. a, z	 q
J- O Q Z W	 WO cn W A =u_ f- W==£Aa

-+ Q GCa z 0 u_ O 0	 cD o- W Q
F- u_ W w S w = Q+ F-	 N Cr
Q O _J Cr cn W . 0 =- U-

V) ON A w J 0wSC3JZ
5:,- W A F- W w N a F-	 • c./) W
W W Q NZ cn M:O Q C/')	 A-JCD W w - Q WE:: f^ A Q	 Upq \ a z 0 w F- uJ	 w F- cn F-
O Z w cn oa w F- F- S Nu,) rx W
= F- o W U >- F- < Z (D-	 Q
d- U aZ Z z C/) x d = W	 J to J

-+ =Ocl- W W w Z 0J<<=^Z 2:U57- J =J W a	 UW
Z CD AW OJ A - (n U203

L-) >< -j .-+Z W U F- Q .. 4=Q wUZ W
w Qw0 3- W Z O2: J z 	 _j CL
F-- E: = CV F- c/) Q Cn w W LL C./) C/) Cq

27

f

ri



28

W	 W W	 W J
U	 U U	 U O

Z
C)
--,

Cn >'

Z
O
C/)
C/)
W
Cn

LD
Z
Y
O
r

^ J J J J J F-
^ CtO.. ClLL CC d

C^ U I
W Z - N
Cr CD z F- Z
-, p N ¢
CD z W N O F- U
W CD A N U	 tr

N \ O W
>- W ¢ N UJN
C-0 A W z CL W
O CD ¢
J W ¢ S
C) (D F- z U z

¢ z \ z >- Cr O
-- a CD A¢""

C, u- A 0- O W N W
LV w z F- N Cr N N z
F- ¢ O W w W -. p

r^ J A 4=^ Z

CD
J W CY z N

pq p z' F-
q w ¢

CD z z z u-w
•-+ ¢ q w ¢ - O v)
F- U W M: ( A

N a_ Z z M: 00
in F- •-+ N W UJ O
E:W ¢¢CD _= O	 w

u-W S Cx z a F° z CJ)	 00 "" 0
W O I.I. Z

cq\ ceA O
_ W Cr	 00 -XpJ cr-Oz ZF- F- S W Wes= E¢

¢ Oz ¢
Cl-K-.) A  W a- .-. Z	 J CD

Lo F- O W O CD" " Z
Z =W UUZ¢¢ ^N

= A W CL F- J 0-1 O "-' UJ Z:: F-

W O J J O W O¢ W W•	 •	 • W W
^-
`s

Cn J Cn U-= LD •2 u- cr- 2 ¢ CQ U C/) C/D

-------- ----- _..._-------^.— —

z z o ORIGINAL PAGE 13
^- OF POOR QUALITY

F- N ¢
¢ ¢ J
A A A A
J J ^ J Z
a a w c^
> > .„ ..
w W u- N

N W
A A J A
J J J ¢
w W a z W

V
N N ¢ u-

O N CY
J J w W , •-^
CL a q a. m ¢

O W
F- F- \ N 9-
Z Z z O
W w ¢ O^ ¢
1: M: z - z

J J CC J
W W W W J =) F- J
> N > N W N W
w O W O •-+ W m
Q.. Ca • • Cl- a-

n
^- J
LD 4
O

C)z
S

w
F-

Q \
Z

S

dw
Cn
w
S \

^	 Ga	 I
w

C7
Q
W
C3.
4

CD
O
J
CD

S

W
F-t



ORIGINAL PACIE r

OF POOR QUALE V^------------------------------
cm ¢ a

°
o cn cn

.°JOO
w ~

a
J '-', cn z r

w
Z

O
a  g ,-. 2

^cC wz OJJ
w-j A(nO

W
U^ A O

""'
Q

¢
CX	 ..
Fw N F-

> cn CL	 LL
r

va •-• dO z¢ ^^ zaa
ZZ

"
...rJ J Z r-Oa

 a CY J ,O>N¢
W> w dj d1-CL O u 

s Cl w LL. ,.. , zo z F--

C^J r-A N pz 0UO^^w
Www ^0 aAF-w wcn •.,
to F- z d in (7 >- u-
wc/)

N -
LL

a
d^ zdJa zJ

C= ad OS J.- <<
La

cn >-cn z
za
w-r

U
UJ aza

a¢J
W

O a
O J

LLr F- d LL. J cn O ¢	 G.
Cn
O J [L

O d w O z r 1-- N
F- >- z

a-Li, `
O^
J a w A

r "-<
cn to CL a  ¢

CL J ,	 a
^ }z Ww NJ A r YJ :ee CL	 w
d- S W

> (n
LLl a
w

W
O

z C/) L) <
Q tL O>

U cn Q cn

---
Cl. f
— ---_._....

U-
-- —z cn U w — O '- J O

--v A a ^- ----

4
W
4

c^0
J
OZ
S
U
W
r--

ZO
c~ a J J J

h- F-r	 ¢ dN a- ca- Cl- C.L

O F-
Cr r

^-- a dz z Y U
O O U -
U .. O LL

N F- U
►- J a

ix LL CL
ui F W OC7 z F- ...

W J z cn

WA X:'~ O
Z LL ►-^ J

> O }- O
° aOf uw Cra '-" - O cn F- z

Z4 z O w O
"4 WaJ Liz UF-

cn w O C7
2:	 ! Of J

J z O U F-
`^ ¢ LY F-fA	 U , 3 U 1- c7O z w W .—r Z J

Cx o X: w Of z C)a. «• a cn v > v 0-
F- w Q g

Y U F- U , U-
U W
W f" C7 U N U °

>- S±
ce  C)

A CL >< J odJ F-
z ^ F- (D z <CZ
¢>-	 , ^ z^ w- q,O -CD JF-JYO GnF- (7 LL Cr -+ CL d Y
U 7 d Cr O2: d F- W Cr

O C)CO=—L-) =LL. L_) (--):2=

-j	 J
O	 O
CL'	 xH
d	 Q
4 CL

Q
W

Q
w
ems,

CA
O
W
O
Z
s

Wt--

O

LL.	 to
O	 F-

LL <
cn o u,
Cr	 ^

U) w p
J A JN
O CY w
Cr O - cy-

^- pA LL. O
Z Li_
O ^ ^U Paz

¢ z X cn
CA S >

.J
Q
CO

W

F- F-
O S
J (D >-

rZ J .^
LL.. J

0
^3 ob A

A N
oa z ..
z a^c^ 0 0

z Q L1_

-	 CY Ydw ov

F-

cr)

W
J
0.'1 \
CO J
o.. v

S
Uw
F-

zO
C/)
w

ca
Z

O
3

29



w

Ca

w

w

w
w

w
0

C:)

c^
L►a

CDw

J
Ca
—w.
s
t..J
w
h

a w
ORIGINAL PAGE 1
OF POOR QUALITY

w w
.,, let
0: w caa

wt
ye ^
w U.

^ r
ua •- tea

aw
.r r
a cra

h a<
:^ a h
wX cn w
0. .^ r0 0--, CA ...

w tdola
w

aa'1,a -cc=
A v+ d w

w J Jv0 O
Jr h

ct CL.

O
LL w

W	 J tea
cx

r ck:
wetwa:

Q W
^- to ^ rU a
W CCU t-

O d x w
t^WO o

I

0. ti to
V: O J
O cl: K

C.J U. ^-+

CC w0 0 r
+Q r W ^

U Cl:
W .-• V)

A h LL. O
O O
cc 0 fa

W P- O N
0: 2: c
C.J W tD

J

p
f•—

t^
	

w^
w

td^
	

C=J
w
t.^
	

C1..

t^
	

r

t^w
CO
	 v

}

30
	 (k,

41



>- L ^¢ vi z z z z
Qv OCn w O O O O
J co W= F-

^ W ^Z J Q > > >S n- -a A I- F- J J J JV N Z Q Q Q Q_
W WE cn F- W W

Cn r. W = n
Q :c w E- w J Ve A A 0: A A
Z w O H Q UJ J _J W J Jcn >- I- I- CL W W O w W
= Z v U LJ W LL LL v LL LL
U O Z
Q F- O •-, Q _ _ = O > >
W Q I- Z W J J J ►-+ J J
C/) J I- U w 0_ 0_ O.. CL I-- 0_ CL
W =Q LuWX Q

f = F- F- W I- !- 1- = i- I-
J W X Z Z Z J Z ZCA N Q A W (n W W w Q W W

LLJ > = f M: Z > E X:
Cn F- W w q J 0_ 0.,^ 0.^ w 0_ 0_
O — U C: CL O.-N O (n O u) p OCL 0_ A Z Q J c0 J= J 0: A JOG JOG
O WV) W W W W J LU W W WCY U W

W—
> Ca Z > ¢ > (n > to

W—
to > (n

0- O AZ W WZ W= W= ^--^ W= W=U LL tL OE: C= ,-- =,.., C=.i LL C=v C=%-i

Q
Ltj
Cr
CL

CO
OJO
S
U
LU
I—

Z^O

^i
^	 J

J J
O J J J J O

O O O O 0:
Q I- F- F- i- Q

C1 Q Q Q Q CL
CL CL Cl. CL

3
Ow Z

U tr
Z H Q
Q >- 0: C/) J
q Z Ca Z Q Z .-+ Q
- CD Z Q I (D A

O — w CD — W X:> N W— N2 (n AO
Q W A w W I- W W=

A E:Lu A I A NLL
Z = A U- -.
O cn Z N O N Cr CD
^ W U U U I U W Z
to 2: — W — — W •- F. -,
^w Z u Z I- Z =S U)
-I^- O =O OQ O a.UJ
O>- > W> >(n > OQQU (n ¢ Q 0_ U

W N
I OI a LL .-.
U O A A

J - W Q CDJ Z Z N Z

U ►- O q >
F- LU Z e--

CL' O Q S Q • W.-. U N U F- CA 2:: U
Q X: O Z W Z
A O -" J >- 3 O O

Cn O U W —
U oa J J LL t-

>- w W Co O Q
oa I- > = (n O oa r E: 2:

~ w0 QQ q=
D:Z J= Ca— Y= >0: W O
Q O '—' I— Z: q U CD U W LLLU w go ^ = Q Q o-• a Cn 0_ Z

O
Lil

O
C^J
L1J

C_7
C:)	 ^-+
J
C:)	 ..^
Z
S W
U	 C7
U.j	 Q
I—	 I-

C.n

J
J

Z
O
I-
U
w

O

0.

oD

Z
O

U
W
I-
W
C=

_J
Q
O
H

LA.J
J

O
C^
CL

S
U
U.j
f—

F

Z
O_
C/)

U-i
cn

C!7

Oy
h`

f-
S
CD

J
LL

<L

N
W

F-
C!3

W
x

3

ORIGINAL PAGC M
OF POOR QUALITY

31

o



- - -- - - - - - - - - -

0

C=), ORIGINAL PAGE :0
OF POOR QUALITY

>w

w
U-

L

U-i cn
cn z

C:) _j oe-N
-j 01-U-i UJ w
>

cn C-0
U-i C:)
i= —j r-11

C) . LU
CL Z cn

ceU-i I--LD <
Lo

ui
U I
z <
¢z
Im

C2$
D U-j

O
Im u
ui

Lo
C:)
--i =><z C:) ui

ui

ui L.) G.	 z
Uj N 0

>-
cnU-

Z,

U-i

<
C=)

<c
U-i L-)C= U.J ci-
C:) LL

0C:)
U-i z

0
C-D
:2-"
.-	 i U u

Lu 0
C)

32



U-i

uj	C=)
—1

CD

CL Z

C:)

LLJ

(-D

O

LD

cr-
C)
:3-"

-----------------------
LD o:::c
C) =

__j C:D
C:) z

0

ORIGINAL PACE 10

OF POOR QUALITY

w

w

WE: u-
C/-)

U-i Ln C/o
C,o >- —
C:) —J

C:)= -i w
<

O. z

— ---------------
C:)

CIO --------------- ---------- —
W

w z
W

CD z
u-i 0

u- 0-
0 2:

>- 0
CJ (D U
O z

oa
C:)

W
-T z
LLJ Z (D

C) z
La

— --- — —— — — — — — — — — — — — — — — — — — — — —

CL
CD

F—

LL

M: Lu 0
LLJ Cl-

C:) w
u-

C:)	 I —

CL v
W
Z V)

CD z
LLJ z w

LLJ Z

33

- ^ A-.—



-----------

w
ORIGINAL IRPw

as
OF POOR QUALITY<

h-::c z
z zcn w
w W-cr X:

Ce- CL w
c w
-1 CL
w to x
> w w
w hIM (n
cn

zmh G.
O -j z

M W (n

to
F-

O z w .J to
CL

V) 0. W C:r
— ---------------

C)

O

LOW

dO

dO
C/)
LLJ Cn
=1\

A

LLJ

C:)
-j
C:)

C:) -J
Cl-
C:)

-'W
C)

'LL11
V) 0-
C/) >-

O
LLJ

CD
LLJ

LD
C=)
-j
C)

z
LLI

LU LLJ
L)
ct:
0
U-

< C:)

F-
C::c

E: ui
C:) LLJ Cl-

C:)

cn CD
LLJ

LIJ

CD
:3:

A	 -j
C:x	 C:r

--------------------

IIz uj

I
 	 — W

z w
0 LL?	 :c
U

z
LL

F- <
LL	 = =

0
uj z	 —
-j	 LU im
0- <
	

:3: LU
— (n	 F- X.
F- -J	 7r	 Lij
JO (D W3

w C:)
L) 0.

-- ---------------

ix
0
U-

LU
ch
O

W

LL.

w to
-i UJ
0- z

CQ	 w

F—	CL-
- — — — — --- — — — — ----- —

34



O	 n

ORIGINAL PAGF- I0
OF POOR QUALITY

z z z z z z0 o a o 0 0h r r r r r
^ ¢ ¢ a a a
w w w w w W
tz A A A A AJ J J J J Jw w w w w w
LL a w LL a a

W cn (n cn cn0 o a o 0 0J J J J J J
a a a n. n. a

r r r r r I-z z z z z zw w w w w w
a a a a a aC % 0 o^ car• a•^ o•^
ww ww ww ww ww ww
> to > N > N > (n > cn > to
WO WO WO W O WO JJOQ... Q^ fit.... (A^ CAu (=1v

Wlz

Qw
d

•

W C) Z
--I C)
CD ^

CL .^ Cn J J J J J J
S= Cn O O O O O OO w ct:f1 W M: r r r r r rc.7 F-- Q Q Q Q Q 4

d- Cl- Cl- a- .Lo--- _.— ---'-----------------------------
W ? }.

Y W 0:	 I >-	 > O O
^ ^= O Q 1- 1	 O J JC) LL > '- Z M O O3 ot1 w J O z J ZCJ' to W -	 q S Q SLL w r U N co w z U U Uo tz o co Q cn Q w •-. w

U a Ow UoOJ U 0>- U
_J z z tn0 zh O OW WQ W acntn O UJ O

z Z LL > > 0: >=	 Q -0 CrC/) W 2 tY 01	 cn 0 Q A r z z h
uu U GLW ^Uz ^UCI:W U C) U

LLJ Qaz O a	 Q^ w ^-+U WU ^ Jcn O ^ 0 a Q J > w J
O----

L.L.O
-----------

— Jh W  W dr W
------------ -----------

LLz .-.
W Cr

Z Q3 O 3 U
J

Q d h OF- QF- z QW >-JW
Q w S r 0 a

cn rt
2: 0

G7 h - LL, w aZ Z: LL-1 CL • J	 J rC:) W CL. z O ' "' - W U Cn
^-• -I O A S O CQ a- «,C/) pq \ - C3 0- d S O d
V) O Cn LLB H LPL

hW = «-+ m A h0- >- (7 W
C/) Cl- J Lr >- W W z	 Z >- S

OCO Z H- U O "' U O	 z
^--^ U C7 h I S t]_ U> Q O^G W a z cia w X 0 0 CQ CL'C^ h- C) o cL _!	 h- d U-
c::)

35
G i	 .



t

Nv
_j

A
o o

0=

3:I

HM

OW
e.-. W
>

W LL.

O

u.j
V)

r

x

L
ce-
•et
r

ear

0

W1—

ORIGINAL PACE E
OF 'POOR QUALITY

—r .J — a^^
.-, oM a

^M
w

W 3: 0e p
Lu u^ w w

r„a ., o p cn ra A A ^

(L w w w a A
... a

M c3 ^ a w UU. cn OG F-.J
(n lot to >- Q: 0: M

u w
LLJ

A= wO Q 4S J C h-

c G t!
.

>- 1—
r

a r.~v «"
4JU ^C

• m to
•¢ w ® a a. •ct d w w o

uj (n
l—
fM Rte.. {

LL

w^/w

M
wW.

..»

"X

0. ^^ ^I
Yw^ 

Mw+

ow A
C? d
t

M w

J
JA J1-

..,
..!

M

J
J ix
w w bd J cc^

w ;^
cxo

;^
M

w to
^w

w
ix

w
CA:

> to
wa

u <
C» = w

C3-

. w

LL
V) ^-
^ J J J J J J J JJ J J J 4JC dJ d a

cm

^	 I ^ ... w uM w
N t,9^--+ L7 C9 \

N to p ^w w^ cn cn a

LLJ w w w. 1 w ca
p ^,A A ^

.„
W to

u t..► Q .^". L)A
V^
Up-^

My Hti
ry^ td

to	 ^
t; >-

ŵ
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