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ABSTRACT
Exact kinematic description of a NASA proposed prototype foldable-
deployable discrete space crane are presented. A computer program is
developed which maps the geometry of the crane once controlling parameters
are specified. The program uses a building block type approach. In which

it calculates the local coordinates of each repeating cell and then combines

them with respect to 2 global coordinates system.
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Introduction

The coming years will see an increasing utilization ¢* ace through
the use of very large, lightweight structures constructed in c¢..pit for such
purposes as antennas, energy collection platforms and work stations. With
the recent successful flights of the Space Shuttle, such projects are one
step closer towards becoming reality. It will be most desirable that these
structures be made of repeating sub—assemblies in order to aid in the ease
of construction, minimize fabrication costs, and reduce complications in
analysis.

Under our NASA Grant NSG 1185, we have been investigating various
methods of designing and analyzing the geometry of discrete large space
structures. Our previous extensive work has dealt with both the areas of
design and analysis. Most recently, we ccmpleted and published results on
establishing the dynamic behavior of large space structures in the forms of
periodic trusses and frames.

For the purposes of in-space construction ana subsequent reparis, large
space tools are required. It is most desirable for these tools to be kept
packed and to be deployed only whenever they are needed. An important
example of such tools are the deployable crane {large arm) and telescopic
supports as illustrated in Figure 1. This tool has the mobility of full or
partial deployment and to move in any direction in order to reach desired
points in the host structure,

The mechanism and control of the deployment of this tool {s very
essential. This specific NASA crane-prototype can be deployed and
maneuvered in various directions by changing the lengths of members in its

bays. To know how much change in these lengths is required to achieve the
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required configuration is essential. This is also important to know for the
control of the vibrations of the crane.

In this report we analyze the kinematics of the crane configuration
which result from the changes of the lengths of the bay members.
Specifically, we developed a computer program capable of calculating the
coordinates of each node of the crane resulting, from member length changes.
This information is very essential in the utility of the crane. The new
conf iguration kinematics can also be fed to a vibration program to calculate
the dynamic characteristics of the new configuration, if found necessary.

Structures Description

The specific crane structure under consideration consists of repeating
unit cells as shown in Figure 2. Each unit cell constitutes a truss
substructure with nine nodal points as illustrated in Figure 3. 1In this
unit cell the lengths of the rods connecting the nods 4, 5 and 6 are
variables and hence control the overall shape of the cell and ultimately the
total structure. On the other hand all remaining rod members have constant
lengths. Specifically, members (1,2), (1,3), (2,3), (7,8), (7,9) and (8,9)
have constant equal lengths denoted by G, and aside from the variaole member
lengths (4,5), (4,6) and (5,6), all remaining members have the constant
equal lengths B.

Summary of the Analysis Procedure

In order to give complete description of the kinematics of the crane
with arbitrary number of unit cells, we use a building block.type approach
consisting of the following steps:

(1) By choosing a local coordinate system (on the single unit cell

level) we calculate the coordinates of its' nine nodes.



. - Figure 2 Repeating Unit Cell
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Figure 3 Projected Geometry
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(2) These coordinates are then referred to a pre-assigned global
coordinate system (for the total structure).

(3) 1If the nodal global coordinates of the (n-1)th cell are known,
then the plane of its' top three nodes (7, 8 and 9) will define
the base for the nth cell. This suggests the use of coordinate
transformations to define such a base.

(4) Orthogonal coordinate transformations are constructed for the top
plane of each cell as a base for the next cell.

Note: A major fact in constructing the local coordinates of each
unit cell is that the plane of its 7, 8 and 9 nodes is a mirror
image of the plane of the nodes 1, 2 and 3; the mirror being the

plane of the nodes 4, 5 and 6.

The floor of this unit cell is the equilateral triangle with side

lengths G and having the nodal coordinates:

Node 1: (0,0,0) (1)
Node 2: (G,0,0) (2)
Y3

Node 3: (G/2, G,0) (3)

2
Now, let us arbitrarily assume that points 4, § and 6 have the vertical

heights (coordinates) Zu = Hu; 25 = HS and Z6 = H6. If we now designate the

projected lengths of the members 2-5, 1-6 and 1-4 by 825,A816 and B1u.

respectively, then one concludes that

2 2,172
825 = (B Hs) (u4)
2 2.1/2
Byy = (BS - Hu) (5)
6
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Byg = (87 = Hg) (6)

where B is a constant.

Furthermore, by inspection one can immediately deduce the coordinates

of the point 4 as

G 2 24172
(3, ~[B5, =(-50%1'"%, u)) (1)

Node 4:
Let us now concentrate on finding the coordinates of point 5. From
Figure 3 we see these to be

Node 5: (G + B._cosC#8 B.,._sinC8 ) (8)

25 25" 725 25° HS

using the trigonometric manipulations

since2 = sin(21 =6,.)

5 3 25
on 2
= sin 5— c03625 cos§—sin625
3
= -2-cose25 + 1/2 sin925
yields
1
2 2,2
[B,. - (G/2)"]
since25 - Zg ZBG + % 25 5 (9)
25 25
Hence,
Y5 = stsincezs
1
- ’/13:— G + 2B - (&/2)%)? (10)

and by 3imilar arguments we see that

2n
0030825 - cos(g— 925)

an an
= COS8 §—c03925 + 8in 3 sin925



-—

2 _ 2.2
) _l G . 6 [525 (Gr2)°] (1)
2 2B 2 B
25 25
Hence,
Xs =G + 825 0030625
1
- %9 + -"-g- [Bgs - (6a/2)%)2 (12)

By symmetry and inspection of the coordinates of point 5 we can deduce

the coordinates of point 6 as

Node 6:
1
2
G .3 .2 . 2
Xe = 3 -5-[1316 (G6/2)°] (13)
7 1
3 1022 . 2.2
Y6-—HG+2[B16 (672)°] (14)
and
g = Hg
Remarks

Notice that from (10) and (12) that

Xg = 3 Y (15)

5

and from (13) and (14)

X, -1 ==/3 Y (16)

6 6
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Calculations of the Lengths DHS' Dh6 and 056’

In what follows we shall normalize our length G to be unity.
Accordingly, by inspection we have the further relations

2 2

2 2
X, + ¥, +Z,=B (17a)
2 2 2 2
Xg + Yo + Zg = B (17b)
2 2 2 2
(X5 1)° + Ys + Z5 = B (17¢)
We also have
2 - 2 - 2 = 2
2 2 2 2 2
- x5 + YS + z5 + xﬁ + YU + zu
- 2(xux5 + YuYS + ZuZS)
= (X_ = ‘l)2 + 2X_=1 + Y2 + 22 - 2(X,X_ +Y Y +2Z,Z )+ B (18b)
5 5 5 5 475 45 4”5
2
= 2B~ + 2X5-1 - 2(xux5 + YNYS + Z&ZS)

where we used (17c), hence

2 . ,nl - - -
u5 2B~ + 1 2[X5 xux Y Y z,2.1 (19a)

D 5 475 475

= 2[x5(1-xu) - YMYS - zu25] (19b)

OV B

which from (7), where now xu -

X

5 ) :
= 2[5— YuYs ZuZSJ (19¢)
Hence,
X
1772 _ o2 %5 _ R
E[Dus 28" + 1] = 3 Y)Yy - 22
which, by using the relation (15) can eliminate X5 to get



2 3

102 . . 3 . -
3(0y5 = 28" + 1] ~ Y05 = Y) = Z)Z,

which can be rewritten as

2 1*D‘2‘5 '/?
B™ - ( 5 ) = YS(YH = 3 ) ¢+ Zuz5 (20)
Let now
2
1 +D
2 45
Au5 = B & (-3;--) (21)
Then we have
. /3 |
Aus - YS(Yu 5 ) + zuz5 (22)
Let further
* /3
Yll = Y,_' - 5 (23)
Then
#*
Aus - YSYH + zuz5 (24)

By similar arguments one can replace subscript 5 by 6 and immediately obtain

the relation

»
Aue = YGYM + Zuz6 (25)
where
2
(v + D)
2 46
Ayg = B" = ——5— (26)

Finally from the relation
2 2 2 2

2 2 2 2
- x5 + Ys + zS + B 2(x5x6 + Y5Y6 + Zszs)

10



one gets,

2 2
056 = 2B" ¢+ 2X5 1 - 2(X5X6 + Y5Y6 + ZSZG)

thus, we define

(1 + n§6>
- 8% - —25 (27a)

and get

A56 - xs(x6 - 1) + Y Yo * z Z (27v)

5 576

which, if the relation (16) 1is used, finally yields

A, = - /3 X Yo + YeYo + Z.Z (27¢)

56 5 5 576

Now, if the relation (15) is used to eliminate X_ we finally get

5

-2 2, - 2Y.Y (28)

s = Z5Z¢ 56

Method of Solution (The Inverse Problem)

We indicated earlier that if Hu. HS and H6 are known then all of the

coordinates of the points 1, 2, 3, 4, 5 and 6 will be known. Unfortunately,

what i{s known a priori are not the Hu. H. and H6' but D

5 Dus and 056' In

4s’

what follows we shall develop solution methods whereby if the lengths Dhs'

Dus and D 6 are given then we can solve the inverse problem and find Hu. HS

5

and H6 and hence all the coordinates of the nodes. This will be done by
simple lteration on the value of Hu <3 will be demonstrated below.

D

Let us assume that D, D c, and H, are given. Then {in the

5' “u46’

*

Y,

relations (2H4), (26) and (28), the parameters A and (Zu

usl Au6l A56' Yul

= Hu) will be known. Furthermore, since from (10), YS can be written in

11



terms of 25 - H5 and from (14) Y6 can be written in terms of 26 - H6' we can

easi{ly =»¢» that we have only the two unknowns HS and H6.

Specifically, we now use the relations (24) and (10) and get

|~

* /31,02 2, . .
hyg = YU'E ¢ 5085 - 29)°) ¢ 2,
or
Y, '
3 y, 2 2
Ay = '§ Yy = (B35 = .25)° + 2,7,

Now, from (4)

2 2 2 2 .2
B3 = B Hg = B Zg
we get
Y3 o * 2 2 5 2 .
H(Auﬁ =T Y Lz .Yy (B - z, - .25]

which can be further rearranged in the form of a quadratic equation for Z5

is
2 #2. .2 , 2 #2 2
(NZu + Yu )Z5 - 8Fu52u25 + uFus Yu (B~ - .25) = 0 (29)
where
/§ *
Fus - Aus - % Yu (30)

Notice in (29) that if Zu - Hu is known and since B is known then Z5 is the
only unknown. Hence, given Hu there {s a unique value for 25.

By interchanging 5 and 6 similar relation to (29) can be constructed

for point 6 as

2 2 %2
)26 - 8FH6ZMZ6 + UFu6 Ry

2 2

2 *
(UZu + YU (B” - .25) = 0 (31)

12



where

F Y, (32)

=103

u6 = Ayg

Thus, given Zu - Hu then there is a unique solution for 26.

Since, 1{f zu is known, we can calculate Z_ and 26 uniquely, the

5

condition that fixes the exact value on Zu i{s the relation (28).

Specifically one has to iterate of Zu until the calculated values Z5 and 26
via (29) and (31) satisfy (28).
Now equations (29) and (31) admit the two solutions
il
z - [T, + (T2 - T,7)%T (33)
5(1,2) 2 2 1°3 1
Al
. 2
Zg(1.2y = (W, 2 (W W W) 21/, (34)
where
2 *2
T1 - W1 - “Zu + Yu
Ty = sy
- 2 _ 2,2 _
13 - uFu5 Yu (B .25)
Wy = HFue?y
2 %2 2
w3 = WFe = Y, " (B" - .25) (35)

Corresponding to the values (33) and (34) we can calculate new values

for Y. and Y6 which we shall refer to as K

5 and K6' respectively. Thus, we

5

have (see (10) and (14) with G = 1)

N —

i 1,2
Ks = "5+ 3(V5e

s = § ¢ 3(V5g - 225 (36a)

13
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Kg = '3 + 3V - .25) (36b)
where (see also (4) and (6))
1
Vps = (B - 22 )7 (37a)
1
Ve = (8% - 25 )2 (37b)

From (33), (34), (36a) and (36b) we construct the function (see 28)

2K_K (38)

Ss6 = Z5(1)%6(1) ~ 2KsKg

where the idea here is to iterate on Zu = Hu until the value of 856

converges to the value of A 6 38 calculated via (27). Once this convergence

5

takes place we will have the right values of Z_ and Z, (i.e. namely H_ and
6

5 5

H6) and we can then proceed to calculate the correct coordinaves of points

4, 5 and 6.

Calculations of the Coordinates of Nodes 7, 8 and 9

By inspection one can easily find that the nodes 7, 8 and 9 are the
mirror images of nodes 1, 2 and 3 respectively with respect to the plane of

nodes 4, 5 and 6. To this end, using some algebraic manipulation we thus

get:

Xi+6 = Xi - 2n1P1

Yivg = ¥y ~ 2n4Py

Zy,6 =2y - 2nP, 1=1,2,3 (39)
where

n, are the compconents of the unit normal to the plane of the nodes 14,

i 5, 6 and Pi is the dot product between the normal n and the vector

14

o



o SRS P SR SIS A . dalie s boa = TERRNEESR. TRO2EOCT e A

connecting the nodes i and 4. This completes the local coordinates of the
repeating unit cell.

Building Block Results

With the coordinates of nodes 7, 8 and 9 now known, their plane defines
the base for the next unit cell. This is done by introducing a linear
transformation of the original coordinates according to

Xi = BIJXJ (40)

where Xi are the new coordinates and B1 are the direction cosines between

J

X' and X'. These values of the transformation tensor can be constructed

1 J
from the normal to the plane of the vortices 7, 8 and 9. Once this is done
then a building block approach yields the results for an arbitrary number of
cells as is documented by the accompanying computer program. In the program
a sample calculation of five unit cells is included and the coordinates of

the vortices are listed in local and global coordinate systems.

15



w3

91

OF POOR QUALITY

ORIGINAL PAGE (3

AL/ NS/ U T H Y SO AUD ST L QUDF DA
((2/9) #(2/9) -53A%579) YOS# (Z/ (£) HAS) +4/D*E=CX
YH=%17
((2/S) % (2/9) ~4 1any 1d) HOS-=HA
2/9=X
(SH#*SH-g#d) HOS=574
(YH®yH-g#3) HOS=»1d
@=(£)z
2/(E) YOS*9=(T)A
2/9=(£) X
@=(2Z
g=(2) A
S -@=(2)
0= (1)Z
2=(1) A
@=(1)X
( (E/9%9) ~A*d) BOS=WH
192=9H
162=5H
1=9
@ES 0109
#H LX3N
@55 0109:,.S1008 X37dW0D. ¢ (1)EUL LNINd]
255 NIHL (BYUN) 4T
@SS 0109
a=1a
295 NIHL @) a*1d JI
@65 NIHL OHN3) (Q) dI
(1a) 1dad=ta
(@) 1dad=q
9ICY-95S=0: IH#CHRS-TSZ#19Z=7

\ ) ¥/ ((7/9%9-FTAXITA) HOSHS+O# (£) HOS) LY

N %/ (9 /9%F-S2ARSIN) HOS*#2+9# (£) ¥0S)
(19Z#19Z2-A%d) YOS=9TA
(1SZ%1S2-2#d) YOS=GTA
M/ ((UW) ¥HOS-2M) =29Z
IM/ ( (UW) YOS+TM) =192
249G NIHL (2) W) J1 EM* TM-2M*2M=t'W
(G2 °-3#9) *GYAAGHA-Io J# G b =M
42 #9942 y="M
T1=1IM
SHA® (4, (E)HOS) ~I9y=34 4
T1/ ¢ (UN)HDS-21) =382
TL/7 ((UNYHOS+31)=1G2Z
Q%S NIHL(QIUN) JISEL#T1-2i%T1=UN
(ST "—I#d) #CYARGYA-CY A4Sy jap=F ]
L2 FTL EN
CSHARGHA+SIny =11
SHA# (%/(E£)HOS) -SHY=28w 432/ (E)HOS-HYA=SHA
: YH=4Z
((S/9)#(2/9)-91d#919) HOS-=HA
(YHroH-I=g) HOS=» 14
dlS d¢31S WH 0L 1¥1SH=%H ¥04
O=1HISH:T "=¢15: (GT "—d*d) HOS=WH
2/ (9GY*9SH+ 1) -gd#gd=9GCY
2/ (90H#IVU+T) —ARI=TvY
S R (SHY*SHH+T) -I#8=ChY
JCH ‘9vY ‘SeN AU3Yy
1=9
ON OL 1=I1 MO04
ON ‘OdY3 ‘g qu3y

Am.mvm.gssmvN.Assw,>.ﬁssm,x.AmVJN.amv4>..mv4xommm

QLY
294
19%
Q3%
sy
DYy
@y
a2y
a1y
gy
[".] 3
28T
eLE
A9g
asg
aye
AEE
3ze
o1e
2Qg
62
92
e
29T
ase
242
e2
L.l
Lt
2971
(=3¢
ezt
21
@9

@y
g7



L1

il

RiJEER N

. -k

e . - - . ey X
sINT LG AV N - | glego i N
BLY8/(L2~-82Z)=(E‘1) 8 2id1 i
8L/ (LA-BAY=(2'T) 8 oI
BLY/ (2Xx-8X)=(1°*1) 3 Q6TT
NISd/EN=EN eLTl
ELU/BLYU/ ((LA-BA) # (LX-EX) = (LA-BA) # (LX~8X) ) =FN @311

NISd/SN=2N @stl _
ELY/BLY/ ((LI-EL) % (LX-BX)=(LZ-BZ)* (LX-EX) ) =N X281 _
NISd/IN=IN QcTT
ELY/BLY/ ((L1-8BL)# (LA—EA)—(LI~GZ) #(LA-BA))=IN ol 8
(S0Dd*SDg~T1) ¥IS=NISd QrI1
ELY/BLY/ ((LI-62) % (LI~BI)+ (LA=EA) # (LA-BA) + (LX—-EX) % (LX~8X) ) =500d Q011 :
FES(T=T Ve .7 TR+ T=T3 1 #2) A=EA F(E+ (211 #3) X=EX PLH(I-T1)#9)Z=L2 (L4 (T-T1)#B)A=LA
~IIde3NX=LY {E+(T-11)y%9)2=02 F(B+(Z-11)+9) A=BA S(B+(T-11)#3) X=8X QeQT _
E7=(E)023G7=(B) 2L I=(L) T3 EA=(E) TASBA= (B TATLA= (L) TATEX=(6) IXIBX=(B) IX2LX=(2) TIX 2301 |
(T (BZ-E2)+T (EA-BA)+2 (EX-BX)) HOS=€g¥ (D (L2I=EZ)+2 A LA=EA) +T (EX-2X) ) HOS=E62YH QY& ;
(2. ABZ-L2)+2 (BA-LA)+2.(BY-2X)) ¥I5=8/H Qzat .
. CA*ENRT-EZ=£2 2Td1 |
TA*N#I-FA=EA QT :
To* IN#2-CX=EX azat :
I2ORTNR2-22=82 REE y
2d*INeT-T4=Q4 bEH i
Ta*iN«T-2X=9X Cl6
TA#ENRT-17=27 @3E
Td®TNST-T A=/ A es !
IR TN4T-TY=rY C-E .
EN® ($2-F2) +3ZN# ($A-TA) + IN# (¥ -EX) =Ec 2TE i
EMR(9Z2-27)+2NR(HBA-DA) +TNR (Y =XV =2 oz
CN#(HZ=TZ)+N* (HA=TA) +IN#(HXx-TIX)=1g Qe L i
d/TN="M s
%) Y/ SHY/ ((FA-SA) ¥ (9 X—FX) ~(FA=-FA) # (HX-5X) ) =N - RQER
- mw d/2N=PN 2Re (
L Y/ SHY/ ((PZ-F2) # (9X-5X) = (HZ~GZ) # (HX-9X) ) =3 el8
() <€ g/ IN=1IN 30
< D IHU/SHH/ ((YZ~CZ) # (HA-9A) =~ (H#Z-92) # (HhA-3A) ) =TN e .
o o (2.3-1) ¥ECS=d 248
. FHH/SHH/ ( (9H=FH) # (9H=SH) + (FA—=TA) % (PA-CA) + (HX~9X) # (4X~-5X) ) =4 ecs
<T, (2 (SH-UH) +2.. (SA-PA) +2. (IX~4X) ) HOS=9%Y QI8
= (2v (GH-SH) +2.. (FA-GA) +2. (9X=-5X) ) ¥DS5=955 0OQ
(] (2« (YH-GH) +2. (PA-GA) +2.- (#X~-GX) ) HOS=G%YH Q6L
@ N (£)12=£2 =17 C
(o] (£) A=A 8.
() IX=EX 932 :
(2)2=32 ces !
S (2) A=A Y82
(2) Ix=2x% £8L
(1)Z=12Z 8L ¢
(1)A=1A 184
(D X=1X 5L
9H=(9) 12 8LL C
SH=(8) T2 2L
YH= (%) 2 9.2
YA=(%) A SLL -
9A=(9) 1A +L
SA=(S) A £L2
9x=(9) X 2L .
SX=(S)"X 122
YX= (%)X eLL
9H4=92Z 032 C
Y/9A=3A @52
(2/942/9-9TE#910) HDS#2+9# (£) HOS=9A Q9L
(2/9%(2/9)-918#918) HOS#E/ () HIS-4/9=9X @TL C
- (9THLD) SOI#9T18-=9X W3N @32
(9H#*9H-G+6) ¥DS=914 @TZ )
CH=GZ QdZ .
8 /GA=GA PE9 N




81

-
R

o™
(G4

ORIGINAL PA:
OF POOR QUALITY

(NI IZ(E D18+ (NI AR (E *DIE+ (NI X (T TIG+(TH(T-TI)#9) Z=(NI+(T-11) 491 Z

T+(1-I1)#NA=(NI+(I-T1)*A

e W o -

1141 wiva

T¢1's viva

210" 42999 uiud

an3

IT AX3N

" W« (@S)8UYL ANINd™ 31T IIWOI SISATUNY. ¢ (@5)dYL ININd: LININA)
1NTHd

A¥A AX3N: (LN V2= (LHA) 22 LU TA= (LHA) A (LY IX=(1HI) X6 DL I=1H¥3 MOd

132 1SHIS 3HL HO4d ATND SI SIHL W3M
o241 0109

NI LX3N

F(AIIZ#(T*EIB+ (NI TAR(T )8+ (ND IXH(T ' DI+ (T+(I-TI) #D X=(NI+(I-T1)*9) X
6 01 1=N1 ¥od

(2'eras(r*nag-(rtergs(2tnda=(g*2)4

(efpasrimya-(toras(rtnd=(2'‘2ra

(e'orge(2'n18-(g'nas(c‘e. 3=(1'228

EN=(ZT ‘)4

AN=(2°'D)8

2005
1205
2205
QEYT
22yt
o141
a2yl
QAvET
QEET
221
TiET

N IZH (2 'E)F+ND AR (2 *2) B+ (NI IX# (2 TG+ (

QIET
2621
eL2T
2921
as21

2y21
[orea

-
L O

=

i

_.
|

-~




A ™

e S

T

.

AR RN TRE TR

S0 e divzb@ocrdrielbu=g

Ay

SR haui it AR L

ipsddo-ThEas ot e lien dvda) Pene ANILC GuAL S (oo 3MHT LividG

QES DL09:wbanf (LZ)$UHIFTIZ 152 “0h “wlant (L2 $¥HD ININCILINIYG

25 0109
vH 1X3N
255 0109:.54008 X3gw0dwi(1)8Y1 INIYdT
@75 N3HL (@) UN) SI
53 0109
I LX3N:: .~ ININdT: @ZT OL ¥=1 H0a Ww3Y
G192 1SZ " AN uCE

G (ETT)AVIi95S: (E6)AULTIZE (6L UL TIZ (E5VAYLETSZE(ETIAVLTSZE(ET) AL HHE (1) 801 ININGT w3e

Sur

ORIGINAL AT I
OF POOR QuaLiTY

61

wdan (L2) $YHD.LQau é (22) $HHDE

Ul INIMGTIIIS. ¥y38KWNN

30NDY3441a

w W 9H

a=1d
@85 N3HL @) a%1d =i
SAY 41:(1d) 3ad=1Q: () 9GI=a
9CU-955=0 IH*GH* - 152 %737 =355
Y/ ({9 /9%9~FTA*ITA) HOS*2+9* (£) HOS) =3%
B/ ((H/98D-CTAXGIA) YOS+ 9% () YD5) =8%
(19Z#19Z-8#8) HDS=314H
(1SZ#152-9#8) HOS=32Nn
TM/ ¢ (W) HO5-2M) =797
M/ ( (UW) ¥4DS+2M) =132
@%S N3HL(Q) BW) 31 2EM= IM-SM=IM=UK
(82 "—9%9) #SHARSHA-TH A#Tb Sxb=TM
HZ RO Juh=2p,
i=1p
SYA% (v/ (£)¥OS) -94y=9+ 5
1L/ ((UN)HOS~21) =332
TL/ (N HOS+21) =122
@%S NIHL(®)UN) 41 € #TL-TL#T1=UN
(ST "-d#d) #GHARCHA-CSHIRSHJuy=T]
SZ%Chduy=21
SYARGHA+YZ#HZuy=T]
SYA% (47 (E)HOS) ~SHP=GHd:2/ (L) HOS-YA=CS4A
wH=%2
((2/9) % (2/9) -4 1985 1) YOS—=HA
(YHeHH-G#3) 4OS=4 14
diS d31S WH 0L  1Y1SH=%H ¥O4
wtatH Wi ulant (L2) $SHHDLWEA WS (L2) $HHD INI¥dD
wHand (L2)SHHD QuAat (L2) $HHD ININd
O=1H¥1SH® T "=di1S* (52 "-G#9g) HOS=WH"
I LX3N3%,=,ININGItOEY OL T=1 HOd4 W3y
I AX3N::,=,ININdTI: @ET OL T=I ¥Os5 W3y
2/ (9SH*9CY+1) -a»d=95Y
2/ (S9H#3bH+1) -G#8=94%8
G % (SHY#GHH+T) -G#d=CHy
ININGTIZININGT
9GHY, = 95H. ANINdI:9GHE,: 9SH. 1NdNI
‘9e¥t., = 9HH. ININDI:9%HE.: 9¥M. LNdNI
‘Grlt, = GYYd. ‘4 (@2)GY1 ININdT:SHHE.L: Su¥. LNdNI

QLS N3HL O4¥3 ) ()

n *uSH

AN N TR
YTV W WL

QRO

Qis

@&l
esr
2Lt
31
est
S+l
art
ezt
"

INITHO: w R AR R R RN R R R R XA R RRRRRRRR SRR, S (99)8

1 I N Nut(99)8UL INIYDI: (++tttttttttrtstttettdttsbstttbitttitttsttss,  (OH)AUL ININEIZININGT

uEmzmzcazss=as, $ (G)@U1 ININd:II!. 771330 MD4.4(S)GY1 ININd

1=9
wHand (LS) SUHD BuAat (L2)S¥HI LINI¥d

wdau$ (LZ2)SYHD INIYd: T LX3NIL LX3N2:., o ANINDI0O OL V=0 HOd4:uHan® (Z2)$¥HD ININGITI O1 =1 O3

wMant (L2)SHHD BuALt (L2)SHHD LNIND
ON 0L I=I1 ¥Dd
ON$WSTI3D H0 ¥3EWNN 3HL 3AI9 35Y37d. LNINI
- oyy3at, 3JINUMYIOL 3IAI9 ISUId. LNANI
at. d 3AI9 3SY3d. LNdNI
a=1a
1 IX3N3i,.w,

I¥dI2 1T D4 T=1 HOJ*H(NEUL ININdTS$dt (D AUL ININDTE (2/(17-021)) INI=T: ININdTIS ($dINI V=TV isd . IWUN SWIIE0Nd 3AIO 3ISUId. LNANI

h

(£42)8°(222)Z * (RO A (R02) X * (B)IZ * (B)IA*(6) X WIA

Sit
21t
a1
o6
a8
oL
o9
es
oy
et
ez
IN
)4
et

e ——————— . = St 1. e S . i p———r o — e e 4+ e 4t o o = 4+ e i



o Yic/\Li=vot=\L v N L.
Lu/{LA-BAYV=(T 1) 3 2aT1 .
8L5/7 (LX— mxvuhﬂ.ﬁvm FETT

TNYL = ENGPENS. = NG YINEL = INGCYE(BTIEUL INIbG 0371
p===sss===s===, CCOU(T ) G01 INTHDTE L H0L03A TWWHONR, * (T aYl h,wwn_ ZL (
NISd/EN=TM LTt ’
. ELH/BLY/ ((LA~BAY % (LX~EX) = (LA-EA) # (LX~8X); =T« 2575 i
NIS/Tr=T0 3370
ELE/BLY/ ((LE-ET) #(LX=BX) = (LI-BL) ® (LX-EY)D =T ST _
NIiSc/1r=1IKN JETT
ELY/BLYZ ((LI-CLI®¥(LA—EA) = (L2~E2)* (L)-BAY I =104 gTO :
(S0Jc*300c-1) &95=A\I5¢ 2107 _
ELYU/BLA/ ((LI-EZ) ¥ (LZ-BL)+{LA~EA) % (LA=BA) + (LX—EX) ¥ (LX-GX) V=000 SATL N
(E+{2-11)+9)2=€£2: &+ T~21)+3 '
YAZEAR (E+(2-T11) D) X=E€X3 (L+(S-11)#3) Z=LZ3 (L+(T-T11) #D)A=LAS (L+(2-11) P X=LX  (B+(D~11) %) Z=BZ: (B+(D~11)#TF)A=BA: (R+ (T—11) #2) x=QX LEAT
YTV QL0S 1=II = 2RY
AININIFANIHATIEOA L1X3N: (SA)IZ (A IA " m»vdx,n> (19)909i LNIEGTIE OL 1=SA ¥Cs SLaN
w= wtes W tas W teEmssL (T 0L ININGTELD Wt
WA WX W fu300N. 2 (T9)EUL ININDT! INI¥dS W =s========s=z============ w$(BY)AYL INI¥DI:, W3LSAS 31UNIQHO-03 WI0T. (8% g0l INiudo T
EZ=(€)712¢ mNuﬂmUJN LI=(LNZEA=(B) TATBAS (B TALAS (L) TATEX=(6) IXBX=(8) X T L4X= (. X <IT ,
(2.(BZ-6Z)+2. (EA=BA) +Z . (EX-8X)) HOS=EOY: (2. (LZ-62)+T- (LA-BA) +2u (EX=2X)) munumnm Corlt .
(2 (BZ2-L2Y+2.(BA-LA) +T.. (BX~ SLX)) ¥DTELL JIot ,
a)?txl,y.:...(N STaT N
nn.uyyr Ti=l) A
TA¥TN#T-Tx: O i<
TO#CNRT-22=€2 kS
TCRTNRD =T A=TA o0E
SaRIN*T-TY=8X 1lE
TdeeNsD-1I=22 238
TAdRINET-TASLA 36
TARTNED-TY=2X ° 2vE
o o CN* (RZ-CZ) +IN# (YA-ZA) +IN# (HX-TX} =20 eTE (
o P EN® (HZ-2Z) +2N® (PA-ZA) +IN*# (4X-2X) =2d 276
P EN*(HZ-TZ)+IN(HA=TA) +IN% (PX~T1X) =10 eI6
o0y C/EN=EN Tas (
IHY/SHY/ ((PA=SA) # (BX=9X) - (YA-FA) # (¥X-5X) } =EN o
o x d/eN=2N 279
= WM Y /SHY/ ((9Z-IL) # (HX-CX)—(4Z~CZ) # ($X-9X) ) =2N e:a .
= G/ inN= 38 .
mm GHH/SHH/ ((YZ-GZ) % (YA-OA) —(92-97) # (VA-3A))=IN - D38
. 3 (Sv3-1) x05= 4
3 MM 2.4 298 N

mqm\mem\A.qx»uxv.A¢x-m1v+aq>uw>vtne>-n>v+,qx»mxv.Aqxouxv,uu 78
54 ‘93N ‘Soy ININZ @738
(Tv (GH=HH) +Z (BA-#A) +2..(IX~-9X) I ¥DS=T9L 18 C

(2+ (FH=-GH) +2.- (FA-SA) +24(IX-CX) 1 HDS=538 Qa8

i 2o (PH-CGH) +2. (#A-BA) +2. (¥X~SX) ) E0S=5%Y @SL

(E)NZ=EZ:(T)NA=EA L) AX=EX2 (2)NZ=TZ 5 (2) TA=SAI (D) X=X (1) V1Z7=122 (1) JA=TAS (1) Ix=1 egL .
IH=()NZ:SH=(S)NZyH=(9) 2 ¢>u~¢v.> w>|.wa ISA=(S)TAIX=(D) AXIGX=(S) IS o X= (%) X elL
9H=9Z @IL

Y /9A=38A Q3L C
; (2/942/9-378+374) HOS#2+9# (T) HIS=9A Q7L
/ (2/79%(2/9)-316+910) HOS*2/ (£) BOS-¥/9=9%X @I
3 (ITHLI)SOI#ITI-=39X W 0L - L
(9H*IH~g#d) YOS=3:8 @3¢
SH=GZ QdL
% /SA=SA @C9
((2/9) #(2/9) -G2@#529) YUS#2+9% (£) HOS=5A 099
((2/75)#(2/9) -S2d#528) HOS# (2/ () YOS) +4/9#E=8X .9
((2/79)#(2/9)-»19%918) HOS-=%YA @39
2/9=4%X @»9
(SHeGH-G#8) ¥OS=528 Q= L
(YHxyH-d#8) YOS=»1E @T9
@=(Z) 22/ (D) YUS#D=(2) TAZ/9=(E) MW @= () VZ2@=(D) NAID=(2) I D= (1) 1Z2@=(T)TA@=(T) X er9
S ((£/9%9) —G»9) HOS=KH Q9
YHS. = $H ., INIHdI9HS, = 9H., IMTHAIGHE, = G IMTHAITAT=AH TR?=NKI 10 (7 7

S - N de
+
~

A B 2R D TR W




R e

T A R S

e hmlew 3o TTE LT

SR R s

T2

ro-~

OF POOR QUALITY

!
“

ORIGINA!

an3 2391

wes==smszs=ss i (JI4+(T1-1)#9) 20 (SE) QUL (TTI+(T-1)#9) A4 (S2)TULE (TI+(T—1) % IXE(SSIAYLETI+ (T-1)#9¢(SDHAULTT (@2) YL INTNCA aay1

€ Ol T=I] H¥O4:ON

0L 1=1 zcuukzmmn4"=nnnuuuun=”.mm,map»=uuuuu»uu=,Anu.mah»=uuunnunn=w.mmvmap”=ununuuuunuu:».nm,mahuznnununnnnzw.omvmah INIY¥d” 6T
o "QH00J-2.* (SE)EYLY. "Q¥O0D-Aut (S2)8YLY. *QHOOD-X.t (S5)3YLE. "ON TWE0019.. ¢ (SF) UL . "ON W20 (@2)8UL ININd) 2821

AININ¥d 3 y==== = ===

" t(@v)8ul ININdT:.NOILUNNOTANGD TUNIJ 40 S3ILUNIQNO-03 WE0019. ¢ (@Y%) YL ININdTIS INIHd IS AINT¥dT . VA4 ¢

sttt hadmd st Y At e N U3X: 51T ANINdT® INIY

dISI1 LX3NGAL »xmzu.>»+.ﬁ|-v¢mv~wAmm,ma»~>»+aqnuu,.wv>,Amn,mq»wg>»+aﬁ»nmv¢mvx“.ﬁw,mapﬂ>»+.~--vtmw.mevmapw>kwammvmcw INI¥dT @9zt
€ 0l.T=Al ¥HOZ [h ¢

INT¥dT FA=\2¢

,nunnnnuu=».mm.mcp,=nauuuunn=,amn.ma»,=uunuuunu=..nm,ma»,=nn-uuunuuun=wnmcvma»u=nunnnuuun=wanm,mah ININ¥dT 3€1

» "QHO0J-Z. £ (88) YL . "Q¥00D-Ant (£2)8YL 4. "QHO0D-Xwt (T9)EULE . "ON WE009. ¢ (£ E

Uit "ON WI0T. ¢ (EE)EYL INIYCTE === wf(L%)8UL INI¥DTE WW3LSAS ILUNIAHO-03 WE00T1D. 4 (L%)GYL ININDI:INIHd o3zt
d¥d LX3NZ (LY 2= (LHA) 72 (L8 TA= (LY AS (LHD IX=(1H4) X6 DL T=1Md4 HO3 9l

T3 1SHI4 3HL ¥0d ATIND SI SIHL W3y ezgl

@SET 0109 e2g1

nI »xwzuR:AVJN:AM.mvm+A:~.4>*Am.m,m+.:n.4xthn.~,m+.ﬁ+.~|-.-o,Nu.3~+~”|-.¢mv~“.zu.JN‘Am.mvm+.:~,J>-Am.m,m+ﬁnuv4
x‘.m.-m+.ﬂ+aﬁaunv-m.>nanﬁ+.uuunvtmv>“AnHVJN‘nN.m.m+aauv4>:.“.mvm+,:Hv4x:~u.ﬂ.m+~_¢.,|-v*m.xuﬁau+.~|u~v*wvx QIcT

6 0L T=NI ¥O4 A&21
ANI¥d® UINI

HAT:0d LX3INZUINTHDIGWIw e (L6)EYL ININDTISdOT LX3N: ¢ (d0T°07d)d " ININDI:E OL T=d07 ¥0d4:¢ulnt(29)8YL ININD:E OL T=07d ¥OS:ININA] 'dc o

wEs=====ssc=z== #t{ES)EYL INIHDIZ W XINLUW NOILUWNDASNONL. ¢ (£S) YL ININD [Pt
INI¥d1 2427

(2'ras(r*na-(1'orgua2tng=(c ‘g Fache

(Efrge(1'Era-(Eoras(r*11g=¢2'2)8 @321

(Efrg=(2'pa—(etnasc2'srg=(1'*2) 4 Qa3

b) EN=(E ‘D)6 v
2N=(2'Era @s21

IN=(T ‘D) 223

T RN R L " T e ERE T - s




(44

3
.

OF POOR QUALITY

ORIGINAL v.omp 1y

LQ3372L° YZRIEL " ©LL2EY " [ .
99849 ° TREZI90 *~ LLYQYE * 8
BT5894 ° LABELYA "~ PHEETHR "~ Ll
854567 ° £Q1365 " LELH2ZQ - 9
cLee8t ” ETTH¥HG " SHHIHE * s
YA 251538 - 5° Yy
a S2Q399 ° S* £ .
" ] I <
@ a a T
Z A X 300N

W3LSAS 3IUNIGHO-0I Y07

L2223 S22 2222222322222 2222

2 43 dWNN 1 INR
B e o 2 e A R S L L L L O T T oY

€4£399° 26599 ° S- 6 6
599393 S@-3SL95T "S- 1 8 e
S%9333 ¢ S0-3524%G1 ‘G- "] L Fa
135282 I1E8226°
S@-3678%F °F 9 9 .
L9ESEE " I1EELLS” LI6E6E * s ]
b2 2 2 918092 "~ S°* L4 v N
Q S20996 ° I~ £ £
"] "] 1 2 2
") ] ] 1 1 ( .
======== ==s==== == = = ===
*qu003-2 “G¥002-A *a¥003-X *ON WH0019 “ON 92071 (
W3ILSAS JLUNIQHO-0I WH00M9
622999° 4.65909° G* 6
S49599° S@-3ISL¥ST "S- 1 8
€49993° C@-35.4G1°G- ] 3
LSEEEE * IEELL6°  S5@-362BYE °E 9 , .
L9ETET * 188228 ° L96E6E * S '
£EEE " »1.802 - g v .
") S20396 ° g £ _
o 2 1 2
Q 2 o 1
= = = =mE=z=I= A :
z A X 3QON !
W3LSAS ILUNIGQNO-DD Y20 ( .
q
E2 XXX 22T LIS ITILEY ST LYY - “
T ¥3dWNN LIND . |
L R e e S e o
I3 2045 3 3 9
NOA 9NILS3L (




£

1 €zatazT” 2OVELE " ILEROTR - 1
1 €itaer” GEIHPIR - TLHEBE” 1
XINMIUW NOT1UWHOISNUY L
9E° = ZN FLRATAS *~ = 2N 121281 °- = IN
HOLI3A WWNON
LBR5E9 ° 90399 - = 6
£L1569° GO-3ELHH "C 1 g
£215€9° G@-36LHY °T ) z
. BCGLYE” £0.895° €9LEVTIR " 9
8S5LYE QL89G * E2@S6E * [
e 94T 8212~ G L]
C @ s2@998 * s £
v 3 ] Q 1 2
T ] @ 2 1
m s = = = ====
~ O z A ¢ 3QON
MIM R |||||| =EEE==ss=s ===
Wm W3LSAS 3LUNIQHO-02 207
<
o
c&
2222222 222222222222 222222 X 3
z 43 8WNN 1 INDIN
B e I b 2 S S o T A A S S S o S
LZE6E "1 €3806L * Y2125 " ST 6
€251E "1 2055990 *- LLYQYE " Y3 8
9151 °T LYBRBYA -  WYEEIHA "~ z1 Vi
2LY9T96° SQQI6S * LELYZED - 21 9
SLva°t EQQYHS * 29932496 * 1§ ¢ [
98.216° £4259¢ *- (= "} L]
€42999" Y.LE599° g° 4 £
549999 " CO-3SLYGT "GS- 1 ] 2
549999 ° S@-35L4ST "S- ) z 1
*ayoond-z *ayD02-A *ayMo02-X *ON WE00719 °ON Wwa0N
W31SAS 3ILIUNICQHO-0I WE00T9
1 T  40-31G9%C° 1~ -] I
1
4@-318995 1 1 ] 1
1 @ ] T 1
XI¥1lUW NOTLUWHO4SNOYL
T = EN #0-31599G"1— = 2N @ = IN

HOLI3A TUWHON



P

k24

I £€639¢ °
1 Y8Ed02 °

I ETIOET °

£86YS
999595 °
959645 *
€egLe "

996930 *2
99406 1
S5v00 1
889es 1
191921
LEGA5°T
LEEEE T
ETSTIE "L
LRSI B |

‘au¥00d-2

I €.8296 °

Lo bz 2Lalv: (X

EE290T - 192518 " oz 2
¥EBLET - 112991 - €t 1
*Q¥003-A *Q¥002-x "ON 930079 "ON w307
LR o - 2 2 ]
W31SAS 3LUNIQHO-02 w0079
ELEQRT *- ga1281 - i
T296L6 " 8E1¥E10 "~ I
S59v81R - 21586 " I
== === =
XI¥1UW NOTLUWHOISNUYL
ELEQdZ - = 2N £21081°- = IN
ET=STTT=ZT ==
HOL133A TUWHON
9LE599 " S* €
Se-310981 *S- ' 8
Se-318981 'S- ) L
2903 ° 1696640 - 9
2909° LEBYR T S
9y99Ine - g* v
S20998 s* £
° 1 g
] ] 1
= = =S===
A X 300N
= ERESEEE==SSRSES ETFRE=R
W3LSAS 3LUNIGHO-02 W20
L2222 222222222222 22222332229
v H3E@WAN LINN
Aa s s s a2 S 22 S oo a2 R T L 2t b2 AR R R R T
L1189 " £L5L0F " 12 6
EE2902 - 192518 " a2 e
*£6281 - 1128971 - 61 L
2vL8EY " €SETAL "~ 81 9
€602y 992ce Ly S
IS6T6E "~  YETI6E " 91 v
£9906L vLL2€y " st €
2055990 - LLvd%6 "’ vl 2
LYBOBYR -  YHEE24Q - £1 1
- - =s==E= =z
*QH003-A *a¥003-X *ON WE001S °"ON W07

=

W3LSAS 3JLUNIQHO-0J WE00©

gi@1@2 °- 1271297 °~ i




NOILOHNOISNGD TWoNIs 40 SILUNIAE0-03 wacGo

Ll S R S S A e S AL S S A R A R A2 AL A R ad it &

. €S112°¢ Y3085y * £9LIT " TF 3
€0337 T 982534 - 326919 ° 2z e
Toled T 2991y - LETLLE *- e z
2331273 112cET " 97€3r - T 9
1252 °2 1968961 Tv§93 " 2 3
05312 °2 £5229 - 1991 ° ez "
£2%Eg 2 98CT05 " 857603 " L3 )
L2215 "2 212917 "~ GLEITL” 92 2
. SEETTR 255262~ LEST .- - g2 1
E=z===== EE=Soo=x= E 2+ + 32—+ £33 ZZEzmSS==S == T E=E=m==T=
*gu003-2 “G¥D03-A *Q§003-X *ON 990079 °ON WIOT
-+ + %3 3 232 234 3 3+ 232 £ 3%+ + 3 2 £ 1 m [
W3LSAS ILUNIQ¥D-0I WECDO
I 55e296 ° S91102 - 21001 - 1
{ 991102 " £EBEELE *SYBT10 - 1 )
! elriagr” S599910 - 249586 " 1 .
~N £ -1 == .
w XIHLUW NOILUWHOISNUYL
5GES96° = EN SITI82°- = SN 218F°- = IN
F+ 1+ 3+ ¥+ 2 ¥t ¢+ ¢+ 1
HOLJ3A “TUWHON - .
C
€€S2E9° 228069 ° 102818 [ '
€L5129° £62£920 ° £r610°1 8 .
L00e2L " €5cE20° 1296020 " L
28929¢€ * 99LTLS"  E€O-3LELI 6 9
€gE21E" 12£98S ° 61d°1 S .
‘ €£@9E " £9£E52 *- g- ”
@ S20999° c* £
@ ° 1 2 _
) ) e 1 ~
= = = =mITIXIE
z A X 300N . -
,ﬂ = =x= ' .
, W315AS 31UNIQHO-03 W30T .
3
] o/ SRR E BB RRRERNRAR BRSNS NS ’ !
M s 43awWnN LIND
— PR 22 S R RS TS SIS ARSI SIS TS S S 2 S S L L L A 2 Y Q
: £2965°2 998E16G° 852602 " L2 3
| L2RTS "2 21091¢€ - CLEITL” 92 8 .
SBEZE °2 265L62°- LE¥992°- g2 L '
S1e8r1 2 69615 * 923422~ "z 9
2

97847 °2 L300 B S5 yFavag ° T

e iy

e e

PR LTI R SR R R



-

TN

| aaidite RAGS

S

92

h

6S112°¢
84G91 ¢
1328 A%
49942 °2
12€£6 °2
*G3I1L°2
£TvER "2
LoR1g "2
SEECE °T
£2465°2
L0015 2
SEE2E °2
siear -2
929L8°2
S9L8@ °2
9999@ °2
99986 "1
(5L 0.1 I ¢
99030 °2
99486 °1
SSY@9 !
98965 °1
191921
LESAS "1
LEEEE "1
63G1E°T
9ISTT °T
LEEEL"T
62818 "1
gISET °1
2L¥EIE "
Lyt
99LC1€ °
644939°
S%9999°
S%9393°
64L399°
599933 "
39939935 °
LIZETE
LIETEE "

ggee

ySA9gy ”
9DL.32% =~
S99 ¥~
1126 °
1969€1 *
£54329°-
98ET1eS”
L1091 °-
2G8L62 -
98ETHS
LIRITE "~
288462 °~
69615¢ °
8S91EE °
1216S8 "~
281169 "
662902 °-
yEQRLBT ° -
LETISY”
662992 *-
yEQLBT °-
IHLBEY "
£eacy "
1G626% °-
69806L °
205599@ -
LyBR08%2 "
€380el °
SOS539 °-
LYOR0wd °-
SQRA96S
EJ@HYS°
T¥259E °~
¥.€598°
SQ-35L9ST °5-
SO-354%G1 "S-
¥L65398 °
SO-35L951 "5~
SO-3Z5L9S1°6~
1224257
1€8L45°
»1.8097 -
ST9398 °
Q
?

"GH¥003-4A

BEETXIWEBTEXRNBET F13

313WaW0] SISATO

£92211 °

SESYI9 *
L6ILLE -
3262¢ °-

E4939°
16%91°
gs2eal *
SL6e91e”
L6%992°
9a2€02°
SL691L”

469992 °~
¥LLL2 -

Y609@0 °
69L082°
CLSLRE "
1925186 °
112891 °
L VAVE .
192518 °
o Tieeer”
£SETRL
993758 °
YETTES
®LLIEY
LLYA%E "
r96ETYR "
wLLIEY T
LL%A%E "
YYEETYR "

LBL%2TQ° -

S9eHE "
o

c*

1

[y

g

SO-36I0YE
LIEEEE

G-

G-

!

]

K-

“quo0-

X

L AT L L K

SETBIZITITZIT=

ey

Th3n0T]

UM IR DO UM PNV DD = YNNI DN =~ YMITNINDOO UM eNODO

T=ETI=T 3w

hioh Bt s IR



	1986004266.pdf
	0037A02.TIF
	0037A03.TIF
	0037A04.JPG
	0037A05.TIF
	0037A06.TIF
	0037A07.TIF
	0037A08.TIF
	0037A09.TIF
	0037A10.TIF
	0037A11.TIF
	0037A12.TIF
	0037A13.TIF
	0037A14.TIF
	0037B01.TIF
	0037B02.TIF
	0037B03.TIF
	0037B04.TIF
	0037B05.TIF
	0037B06.TIF
	0037B07.TIF
	0037B08.TIF
	0037B09.TIF
	0037B10.TIF
	0037B11.TIF
	0037B12.TIF
	0037B13.TIF




