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I. INTRODUCTION

The first stage of a fully-steerable telescope with a reflector diameter 
of 65 meters (213 feet) is being finished. Figures 1 and 2 show the line 
drawings of the complete telescope with its tower and foundation in y and x 
direction respectively.

A  general description of the telescope is given in the report by Findlay
(1). The following report will stress the engineering aspects, such as the 
physical shape of the dish structure, weight, locations of joints, length and 
cross-sectional areas of connections, design criterions, loading conditions 
and magnitudes. The homologous improvement procedure is based on the paper 
by von Hoerner (2). A  computer program is prepared in the observatory to 
accomplish the tasks of stress analysis and homologous improvements.

c
The goal is to design a dish structure in )which observations at short 

wavelengths are feasible, plus the susJientation of survival conditions. Each 
member in the structure can withstand the survival loads without inducing a 
permanent deformation. The configuration of the structure should be realistic 
for construction. All clearance and angles between bars are investigated 
carefully to insure the absence of interference problems.

The basic configuration is similar to the 300 ft. design (3), except the 
arrangement of surface panels. The new radial pattern will not provide a 
uniform distribution of surface points; however, the reductions in construction 
cost and the effort of surface point adjustment will be considerable. Market- 
available single pipes are used as much as possible. Some members with large 

cross-sectional areas will be designed especially. Except the feed-support legs, 
no built-up member is used. Some exceedingly long members have been eliminated 
to avoid high cost of construction, or to avoid the possible blocking of the 
optical platform, but without undermining the stability of the structure.

II. DESCRIPTION OF THE REFLECTOR

The following are statistics for the entire dish structure:

a. The telescope will be an altitude-azimuth instrument 65 meters in diameter 
(213.254*).

b. Focus length = 90.0’, f/D = 0.42

c. Total weight of the reflector = 780 tons.

d. Total surface area = 38,586.6 sf.
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e. Number of surface pts = 60; total structural pts = 1 7 2

f. Pipes selected from manual = 447, special design* = 134

g. Total panel structures = 44

h. Code name for the structure » EH112

III. WEIGHTS AND LOADINGS

Dead load: surface plates (3.8 #/s.f.) 73 tons
panel structures 135 tons
back-up structure 214 tons
cone member 39 tons
wheel 7 2 tons
suspension member 128 tons
counter-weight 87 tons
feed legs 9 tons
instrument @ prime focus 10 tons
instrument @ vertex 13 tons

**Live load: wind load during observ. 1.29 #/s.f.
survival snow or ice 20.0 #/s.f.
survival wind load @ 100 mph 15.0 #/s.f.

All the structural members are joined together by spherical joints whose 
stiffness and weight will have some contribution structurally to the dish 
structure. Corrections are thus included: 3.2% increase in density for the 
extra weight; 5% lower in stiffness to include the "softness" of the joints. 
Consequently, all the densities are higher by 3.2% and the modulus of 
elasticity is 5% lower.

Six loading conditions are being investigated and are listed as following 

Loading
Condition Loads Directions

1 dead load only Z
2 dead load only X
3 wind load during obs. z***
4 dead load and survival snow Z
5 survival wind X***
6 survival wind Y***

Loading conditions 1 and 2 are for the surface deformation studies; No. 3 
is for the study of behavior under wind while the survival conditions are based

^Includes special ordered pipes and members with special function. 
**Live load applies on surface only.

***Apply on surface only.
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on the following relation:

Sm = Max. {S., IS- I +  / s f T " s h
4 1 1 1 5 6

Survival check is computed for each member demanding that the stress 
ratio, the quotient between the actual stress of the member to the allowable 
stress, is less than 1 . (4)

It would be most ideal if the stress ratio of each member is close to 
1. At this stage, however, great effort has not been applied to the optimization 
of weight. Several experiments have been done without significant improvement.

IV. DESIGN PARAMETER AND APPROACH

a. The design concept is based on elastic theory. The dish is analyzed as 
a truss.

b. All dimensions are in inches, loadings in pounds, area in square inches.

c. Young’s modulus of elasticity, E, is 29,000,000 psi.*

d. Specified yield stress, F^, is 50 ksi for COR-TEN steel.

e. Density of steel = 0.283 #/cu. in. (For the correction of weight, density 
is 3.2% higher.)

f. Coefficients for members:

Type Area K

1 A<4 0.830 0.8
2 4<A<16 0.703 0.8
3 A > 1 6 1.000----- 1.0
6 special design ------ ---

V. PANEL STRUCTURE AND ITS EQUIVALENCE

Figure 3 shows the arrangement of surface panels, which are supported by 
the surface points (homologous points) of the reflector. There are four types 
of panel design: A, B, C, and D. The demands on the panels are similar to 
those on the reflector; accuracy over the surface area for short wavelength 
observations, and stability for survival conditions. Due to the number of 
panels and their own number of connections, it is not possible to include all 
the panel bars in the reflector design. Since all the supports are approximately 
on a surface, we can, by finding out the stiffness between supports, replace a 
panel by imaginary bars between the supports. From the weight of the panel, we 
can assign an equivalent density for each bar.

V I * POINTS

a. The dish structure is symmetrical according to two planes. Incidents of

in which,

A  „
f a  *

K = effective length factor

*(For the correction of stiffness, E is 5% lower.)
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all members are defined in only one quadrant of a right-handed orthogonal 
Cartesian coordinate system. The origin is located at the vertex of the 
paraboloid of revolution. X-Y plane and Y-Z plane are planes of symmetry.

b. Corrections of coordinates for surface points are included. It is 
necessary because each panel has a certain thickness. Since the depths of 
the vpanels are not the same, the surface points of the dish are no longer 
subscribed to the paraboloid of revolution.

c. Since only one quadrant of the telescope is analyzed, weight factors are 
introduced for the analysis to maintain its completeness.

mu = 0 Fictitious point, when a member crosses perpendicularly the 
plane of symmetry with one incident in one quadrant. This 
fictitious point will be the center point of that member.

mu = 1 The point is located on the Z-axis. It does not have a 
counter part.

mu = 2 The point is located either on X-Z plane or Y-Z plane. It 
has one counter part.

mu = 4 It is a normal point and has three counter parts.

d. Constraints are also required, in conjunction with weight factors, to 
simulate the complete structure. Each point has three degrees of 
freedom; 0 means it is free to deform, while 1 means the point is held 
in that direction.

e. Direction of a point load is always identical with the direction of 
gravity.

f. Table 1 contains the data for points, fine could also find the location 
of points in Figure 4.

g. Optical platform will be located at pt. 56.

h. Total points used in one quadrant for structural analysis - 65.

V I I . MEMBERS

a. Weight factors are also required for members.

nu = 1 The member is located along the Z-axis. The true area should 
be larger by a factor of 4.

nu = 2 The member is perpendicular to either plane of symmetry. The 
true length should be longer by a factor of 2.

nu - 3 The member is located along either plane of symmetry. The true 
area of the member should be larger by a factor of 2.

nu - 4 Normal bar, it will have 3 counter parts.

b. If the member is selected from the steel manual, radius of gyration (R), 

diameter (DIA), and wall thickness (T) are listed in Table 2
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c. If the member is specified as a "special order" member, it means either 
a panel design or a special design. Members 1 through 61 in Table 2 are 
panel structures. Table 3 lists all the members of special design with 
special functions in which the true physical shape is not defined until 
the detailed structural design for that member is completed. The rest 
of the members requiring special order are those with a large cross- 
sectional area, without a bar in the steel manual close enough to the area 
required. The cross-sectional area will be circular.

d. Total members used in the quadrant for the structural analysis is 229.
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Figure 1: Outline Drawing of the 65-meter
Telescope
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Figure 2: Outline Drawing of the 65-meter
Telescope
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69 3 - 5 0 4 0 . 2 9 2  j 3 . 8 2 9  } 3 4 0 . 1 8 6

P DI A T T 4 8 L E

S P E C I A L O R D E R
S P F C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R
S P E C I A L O R D E R

1. 760 5 . 2 5 0 0 . 2 8 1 D - 4 4 2

S P E C I A L O R D E R
1. 537 4 . 5 0 0 0 . 1 5 6 D - 2 8 3
3. 4 9 4 1 0 . 2 5 0 0 . 3 7 5 0 - 5 8 5

S P E C I A L O R D E R
1. 332 4 . 1 2 5 0 . 3 7 5 0 - 4 4 3
1. 515 4 . 5 0 0 0 . 2 1 9 D - 3 5 6
1 .7 2 6 5. 125 0 . 2 5 0 0 - 4 1 3
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N P F Nr, J 
1

N U D E N S  1
I

A R E A  1 
|

L E N G T H

I

1

f

t

f

I

7 C
I

4 - 2 2  I 4
1

0 . 2 9 2  1
!

2 . 1 0 1  1 2 3 5 . 2 0 4
71 4 - 4 8  J 3 0 .2 Q2 ! 1 .421 | 2 6 4 . 9 1 9
72 5 - 2 1  I 4 0 . 2 9 2  1 4 . 3 8 7  | 3 7 6 . 2 7 9

73 5 - 2 5  f 4 0 . 2 9 2  1 2 . 9 1 6  I 2 9 3 . 3 5 5
74 6 - 2 1  1 4 0 . 2 9 ?  | 3 . 2 3 2  1 3 3 1 . 9 3 1
7 5 6 - 2 5  ! 4 0 . 2 9 2  1 4 . 7 1 2  1 2 0 2 . 8 0 1
76 6 - 2 6  | 4 0 . 2 9 2  I 5 . 6 0 0  | 3 4 7 . 7 7 9
77 7-2 1  I 4 0 . 2 9 2  ! 1 6 . 7 7 0  | 4 2 0 . 1 2 5
7 8 7- ?2 I 4 0 . 2 9 2  1 1 2 . 2 2 3  I 4 2 0 . 1 2 5
7Q 7 - 2 6  | 4 0 . 2 9 2  1 1 . 6 5 5  | 2 0 1 . 1 7 2
80 8 - 2 2  I 4 0 . 2 9 2  f 3 . 2 3 2  I 3 3 1 . 9 3 1
81 8 - 2 6  I 4 0 . 2 9 2  I 9 . 7 7 1  1 3 4 7 . 7 7 9

82 8 - 2 7  | 4 0 . 2 9 2  1 1 . 9 8 1  I 2 0 8 . 0 5 1
83 9 - 2 2  I 4 0 .2 ^ 2 1 1 6 . 2 0 2  1 3 7 6 . 2 7 9
84 9 - 2 7  I 4 0 . 2 9 2  I 9 . 3 5 5  1 2 7 1 . 4 8 5
8 * 1 0 - 2 5  1 4 0 . 2 9 2  I 6 . 1 1 2  1 4 0 4 . 2 0 1
86 1 0 - 2 9  | 3 0 . 2 9 2  ! 0 . 7 8 5  f 1 9 2 . 3 8 6
87 1 1 - 2 5  I 4 0 . 2 9 2  I 4 . 6 6 5  } 3 1 4 . 6 1 4
88 1 1 - 2 6  I 4 0 . 2 9 2  ! 6 . 0 8 4  I 4 6 4 . 4 6 5
80 1 1 - 3 0  I 4 0 .2 ^ 2 I 1 4 . 2 1 3  I 2 4 8 . 0 4 4
9 0 1 1 - 3 2  1 4 0 . 2 9 2  ! 1 . 8 2 3  1 2 3 7 . 2 6 3
O 1 1 2 - 2 5  } 4 0 . 2 9 2  1 7 . 0 3 5  1 5 1 5 . 1 4 7
0 2 1 ^ - 2 6  ! 4 0 . 2 9 2  I 1 4 . 9 3 8  I 3 1 6 . 8 1 9
93 1 2 - 2 7  j 4 0 . 2 9 2  1 8 . 9 8 3  | 5 3 9 . 8 6 2
9 4 1 2 - 3 3  1 4 0 . 2 9 2  1 1 . 7 4 1  | 1 9 2 . 3 8 6
9? 1 3 - 2 6  1 4 0 . 2 9 ?  | 6 . 2 8 3  I 4 6 4 . 4 6 5
96 1 3 - 2 7  I 4 0 . 2 9 2  ! 1 4 . 2 9 8  ! 3 2 7 . 7 5 9
97 1 3 - 3 4  I 4 0 . 2 9 2  1 2 . 2 0 6  1 2 3 7 . 2 6 3
9 P 1 3 - 3 6  I 4 0 . 2 9 2  ! 2 . 2 5 1  { 2 3 7 . 2 6 3
qq 1 4 - 2 7  | 4 0 . 2 9 2  \ 5 . 8 9 0  I 3 8 8 . 6 2 0

l or 1 4 - 3 7  I 3 0 . 2 9 2  | 3 . 4 6 1  I 1 9 2 . 3 8 6
1 0 1 1 5 - 2 9  } 3 0 . 2 9 2  I 3 1 . 0 6 7  I 3 5 4 . 9 9 6
1 0 2 1 5 - 3 0  j 4 0 . 2 9 2  1 6 . 6 5 3  1 3 6 7 . 1 3 5
103 1 6 - 3 0  J 4 0 .2 ^ 2 1 7 . 0 3 5  ) 3 8 6 . 1 3 0
104 1 6 - 3 1  I 4 0 . ? Q 2 1 4 . 0 2 5  | 3 5 4 . 9 9 6

R OTA T I T A B L E  
1

1 . 7 6 5 5 . 1 2 5 0 . 1 3 4
1
1 D - 2 8 0

1. 142 3 . 5 0 0 0 . 2 8 1 I 0 - 3 4 8
1 . 7 6 0 5 . 2 5 0 0 . 2 8 1 I 0 - 4 4 2
1 . 7 4 7 5 . 1 2 5 0 . 1 8 8 ! D - 3 5 5
2. 332 6 . 7 5 0 0 . 1 5 6 1 D - 3 7 6
1. 4 2 0 4 . 3 7 5 0 . 3 7 5 I 0 - 4 5 6
2 . 2 4 5 6 . 6 2 5 0 . 2 8 1 I 0 - 4 9 0  

1 S P E C I A L  O R D E R
3 . 6 7 0 1 0 . 7 5 0 0 . 3 7 5 I D - 5 8 7
0 . 8 5 4 2 . 6 2 5 0 . 2 1 9 ! 0 - 2 3 5
2 . 3 3 2 6 . 7 5 0 0 . 1 5 6 I D - 3 7 6
3 . 5 1 5 1 0 . 2 5 C 0 . 3 1 3 1 D - 5 7 1
1 . 8 5 8 5. 3 7 5 0 .1 2 0 1 0 - 2 6 9  

1 S P E C I A L  O R D E R
3 . 0 6 3 9 . 0 0 0 0 . 3 4 4 I D - 5 6 7
2 . 0 0 3 6 . 0 0 0 0 . 3 4 4 1 D - 5 0 3
0 . 8 1 0 2 . 5 0 0 0 . 2 1 9 ! D - 2 2 5
2.3 99 7 . 0 0 0 0 . 2 1 9 I D - 4 5 5
2. 190 6 . 5 0 0 0 . 3 1 3 \ D - 5 0 1  

I S P E C I A L  O R D E R
1 . 3 1 6 3 . 8 7 5 0 . 1 5 6 I D - 2 5 3
2. 819 8 . 2 5 0 0 . 2 8 1 I D - 5 2 2  

I S P E C I A L  O R D E R
2 . 6 9 9 8 .0 0 0 0 . 3 7 5 1 D - 5 6 0
0 . 8 9 8 2 . 7 5 0 0 . 2 1 9 1 D - 2 4 5
2. 830 8 . 2 5 0 0 . 2 5 0 I D - 5 0 6  

I S P E C I A L  O R D E R
1 . 8 5 4 5 . 3 7 5 0 . 1 3 4 ! D - 2 9 2
1 . 3 4 9 4 . 0 0 0 0 . 1 8 8 I D - 2 9 4
1 . 7 7 3 5 . 3 7 5 0 . 3 7 5 ! D - 4 9 7
2 . 2 6 8 6 . 7 5 0 0 . 3 4 4 1 D - 5 2 1  

\ S P E C I A L  O R D E R
2 . 180 6 . 5 0 0 0 .344 1 D - 5 1 5
2. 819 8 . 2 5 0 0 . 2 8 1 ! D - 5 2 2
1 . 8 1 4 5 . 3 7 5 0 . 2 5 0 I D - 4 2 4
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105
1 0 6

107
108
109
110 

111 
112 
113 
11*
115

116 
117 

IIP 
1 IQ 
120 

121 
122 
1 2 ?
124
125
1 2 6

1 2 7

128 
1 29 
13C
131

132
133
134

H 5
136
1 3 7

138 
13°

INC NU ! D E N S  1 

1 !

A R E A  1 L E N G T H

1 6 - 3 2 4
1 1 
! 0 , 2 9 2  I 6 . 1 5 2  I 3 7 5 . 1 4 0

17-32 4 ! 0 . 2 9 2  J 4 . 5 1 6  ! 3 7 5 . 1 3 9
17 - 3 3 4 J 0 . 2 9 2  1 6 . 2 8 3  ! 3 5 4 . 9 9 6
1 7 - 3 4 4 1 0. ?9 2 I 4 . 3 8 7  ! 3 7 5 . 1 3 9
1 8 - 3 4 4 I 0 . 2 9 2  I 8 . 0 9 9  | 3 7 5 . 1 4 0
1 8 - 3 5 4 1 0 . 2 9 2  1 4 . 1 7 1  ! 3 6 3 . 2 7 6
1 8 - 3 6 4 I 0 . 2 9 2  | 6 . 1 5 2  1 3 7 5 . 1 3 9
1 9 - 3 6 4 1 0 . 2 9 2  f 6 . 6 2 7  | 3 7 5 . 1 3 9
1 9 - 3 7 3 1 0 . 2 9 2  f 1 3 . 5 7 1  f 3 5 4 . 9 9 6
20-22 4 I 0 . 2 9 ?  1 4 . 3 8 7  } 3 7 5 . 8 6 0
2 0 - 4 8 3 1 0 . 2 9 2  1 0 . 8 6 7  1 1 6 5 . 1 0 5
21-22 4 ! 0 . 2 9 2  | 2 0 . 1 9 9  | 4 2 4 , 2 6 4
2 1 - 2 6 4 1 0 . 2 9 2  1 5 . 2 6 9  1 4 2 2 . 0 8 9
2 1 - 3 8 2 I 0 . 2 9 2  1 3 4 . 8 9 1  | 1 5 0 . 0 0 0
2 1-40 4 ! 0 . 2 9 2  I 2 . 2 7 3  I 1 6 2 . 7 5 4
2 1 - 4 3 4 1 0 . 2 9 2  I 5 . 4 3 7  I 3 6 5 . 9 4 2
2 1 - 5 0 4 ! 0 . 2 9 2  I 5 . 8 3 8  f 2 9 1 . 9 5 4
2 2 - 2 3 2 ! 0 . 2 9 2  1 3 . 3 5 4  I 1 5 0 . 0 0 0
2 2 - 2 6 4 1 0 . 2 9 2  ! 2 2 . 8 5 1  f 4 2 2 . 0 8 9
2 2 - 4 1 4 1 0 . 2 9 2  I 2 . 4 9 6  1 1 6 2 . 7 5 4
2 2 - 4 7 4 1 0 . 2 9 2  I 2 . 8 4 2  1 2 8 5 . 5 5 0
2 2 - 4 8 4 I 0 . 2 9 2  1 3 . 5 4 7  I 2 9 1 . 9 5 4
2 4 - 2 5 2 1 0 . 2 9 2  1 7 3 . 0 4 5  | 2 3 5 . 0 0 0
2 5 - 2 6 4 I 0 . 2 9 2  I 5 . 8 3 8  I 3 7 1 . 7 3 9
2 5 - 2 9 4 I 0 . 2 9 2  1 2 7 . 5 3 5  1 3 8 9 . 0 3 8
2 5 - 3 0 4 1 0 . 2 9 2  f 3 2 . 8 6 0  I 3 1 6 . 8 3 3
2 5 - 3 2 4 I 0 . 2 9 2  | 6 . 9 2 1  | 3 9 4 . 1 0 3
2 5 - 4 0 4 1 0 . 2 9 2  1 7 . 4 7 6  | 4 6 6 . 5 8 9
2 5 - 4 3 4 1 0 . 2 9 2  I 5 . 1 5 4  f 2 7 6 . 8 0 1
2 5 - 4 4 4 I 0 . 2 9 2  1 2 . 7 6 5  | 1 7 0 . 1 4 8
2 5 - 4 5 4 I 0 . 2 9 2  I 7 . 3 1 3  I 3 9 4 . 3 1 2
2 6 - 2 7 4 I 0 . 2 9 2  I 6 . 0 8 4  | 3 9 5 . 7 6 7
2 6 - 3 3 4 ! 0 . 2 9 2  } 4 . 3 2 1  ! 2 8 0 . 9 9 4
2 6 - 4 0 4 1 0 . 2 9 2  I 6 . 3 1 4  I 5 0 1 . 9 8 6
2 6 - 4 1 4 1 0 .2°2 1 7 . 8 0 5  1 5 0 1 . 9 8 6

R | D I A T 1 T A B L E  
1

2 . 4 6 6  j 7 . 2 5 0 0 . 2 8 1
J
I D - 5 0 4

2 . 0 3 5  I 6 . 0 0 0 0 . 2 5 0 I D - 4 4 9
2 . 8 3 0  I 8 . 2 5 0 0 . 2 5 0 1 D - 5 0 6
1 . 7 6 0  | 5 . 2 5 0 3 . 2 8 1 f D - 4 4 2
2 . 4 3 4  | 7 . 2 5 0 0 . 3 7 5 1 D - 5 4 6
2 . 4 9 8  ! 7 . 2 5 0 0 . 1 8 8 j D - 4 3 2
2 . 4 6 6  | 7 . 2 5 0 0 . 2 8 1 1 D - 5 0 4
1 . 9 9 3  | 6 .0 0 0 0 . 3 7 5 1 D - 5 1 4  

I S P E C I A L  O R D E R
1 . 7 6 0  | 5 . 2 5 0 0 . 2 8 1 I D - 4 4 2
1 . 0 4 0  | 3 . 1 2 5 0 . 1 8 8 I D - 2 4 3  

1 S P E C I A L  O R D E R
2 . 1 1 3  | 6 . 2 5 0 0 . 2 8 1 I D - 4 7 6  

f S P E C I A L  O R D E R
0 . 8 2 5  1 2 . 6 2 5 0 . 3 1 3 1 D - 2 9 8
1 . 7 8 3  1 5 . 3 7 5 0 . 3 4 4 I D - 4 8 2
2 .1 0 2  | 6 . 2 5 C 0 . 3 1 3 I D - 4 9 5
2 . 4 2 0  } 7 . 0 0 0 0 . 1 5 6 I 0 - 3 8 4  

1 S P E C I A L  O R D E R
1 .802 I 5 . 2 5 0 0 . 1 5 6 1 D - 3 1 8
1. 1 42 | 3 . 5 0 0 0 . 2 8 1 I D - 3 4 8
1 . 8 2 5  1 5 . 3 7 5 0 . 2 1 9 } D - 3 9 8  

I S P E C I A L  O R D E R
2 .1 0 2  I 6 . 2 5 0 0 . 3 1 3 ! D - 4 9 5  

I S P E C I A L  O R D E F  
I S P E C I A L  O R D E R

2 . 0 8 1  | 6 . 2 5 0 0 . 3 7 5 I D - 5 2 0
2 . 9 9 6  I 8 . 7 5 0 0 . 2 8 1 1 D - 5 3 3
1 . 5 5 2  I 4 . 7 5 0 0 . 3 7 5 1 D - 4 7 3
1 .0 0 0  I 3 . 1 2 5 0 . 3 1 3 1 D - 3 4 3
2 . 6 3 2  ! 7 . 7 5 0 0 . 3 1 3 1 D - 5 2 9
2 . 1 9 0  I 6 . 5 0 0 0 . 3 1 3 I D - 5 0 1
2 .2 2 2  1 6 . 5 0 0 0 . 2 1 9 1 D - 4 3 9
2 . 7 3 1  j 8 .0 0 0 0 . 2 8 1 I 0 - 5 1 7
2 . 8 0 8  1 8 . 2 5 0 0 . 3 1 3 I D - 5 3 9

-21- 
R
ev. 

1
2
/
3
0
/
7
0



T
able 

2: 
M
e
m
b
e
r
s
 

(
C
O
n
t
.
)

N O INC Ml! D E N S

140 26-
l

4 4  I 4
f

0 . 2 9 2  |
!

7 . 5 5 9  J 3 2 8 . 8 5 3
141 26- 46 | 4 0 . 7 0 2  I 4 . 4 6 6  ! 3 3 7 . 6 7 9
14? 2 7- 28 1 2 0 . 7 9 ?  | 1 5 . 2 2 2  1 2 0 7 . 0 5 5
143 27 — 34 J 4 0 . 2 9 ?  | 6 . 2 8 3  | 4 1 9 . 0 0 8
1 4 A 2 7 — 36 | 4 0 . 2 9 2  | 4 . 2 4 0  I 3 1 3 . 4 7 0
14^ 27- 37 I 4 0 . 7 9 2  | 4 . 4 6 6  1 3 7 2 . 8 2 4
146 27- 41 | 4 0 . 2 9 2 | 9 . 5 7 2  ! 4 6 1 . 9 2 3
147 27- 45 | 4 0 .2 0 2  I 1 4 . 2 6 4  | 4 1 6 . 1 7 7
14P 27- 46 1 4 0 .2 0 2  1 2 . 9 4 5  I 2 1 9 . 0 6 6
149 27- 47 f 4 0 .2 0 ? I 2 1 . 5 0 6  \ 2 5 7 . 7 2 3
1 5C 29- 30 ! 4 0 . 2 0 2  I 2 . 4 5 2  } 2 0 3 . 8 1 6
151 30- 31 1 4 0 . 2 9  2 1 1 . 6 6 1  | 2 3 1 . 2 9 8
15? 30- 43 | 4 0 . 2 9 2  I 1 3 . 5 4 4  | 4 1 7 . 7 2 8
15? 30 — 4 4  1 4 0 . 2 9 2  I 7 . 2 5 6  1 4 6 8 . 8 6 7
154 31 — 32 I 4 0 . 2 9 2  I 1 . 6 3 9  I 2 1 7 . 7 3 7
155 31 — 4 4  I 4 0 . 2 9 2  f 4 . 7 3 2  I 3 9 5 . 2 4 9

156 32- 33 | 4 0 . 2 9 2  \ 2 . 2 0 6  ! 2 1 7 . 7 3 7
157 32- 44 | 4 0 . 2 9 2  I 6 . 5 7 5  ! 4 6 9 . 7 5 3
158 32- 45 | 4 0 .2 0 2  I 7 . 6 5 8  I 4 3 6 . 4 3 0
150 33- 34 f 4 0 . 2 9 2  1 2 . 2 0 6  I 2 1 7 . 7 3 7
160 33- 45 j 4 0 . 2 9 2  ! 6 . 5 9 3  | 3 5 4 . 3 9 8
161 34- 35 1 4 0 . 2 9 2  I 3 . 2 7 6  I 2 2 1 . 2 4 2
162 34- 45 | 4 0 . 2 9 2  1 8 . 5 8 0  I 4 3 6 . 4 3 0
163 34- 46 J 4 0 .2 0 2  | 8 . 3 9 4  | 5 2 0 . 0 2 0
16 4 35- 36 1 4 0 .2 0 2  ! 3 . 0 0 5  | 2 2 1 . 2 4 2
165 35- 4 6  | 4 0 .2 0 2  I 5 . 8 3 8  | 4 5 1 . 7 7 8
166 36- 37 I 4 0 . 2 9 2  I 2 .1 0 1  } 2 1 7 . 7 3 7
167 36- 4 6  | 4 0 . 2 9  2 1 R . 0 5 0  I 5 2 1 . 0 9 1

168 36- 47 | 4 0 . 2 0 2  1 6 . 3 8 3  I 4 8 4 . 3 2 1
16Q 37- 47 | 3 0 . 2 9 2  I 4 . 2 7 1  ! 4 1 5 . 4 6 3
170 39- 40 I 2 0 . 2 9 ?  I 2 6 . 4 7 7  I 1 4 3 . 5 0 6
171 4 0 - 44 I 4 0 . 2 9 2  ! 3 . 9 7 7  1 3 4 6 . 5 4 3
IT? 4 0 - 41 | 4 0 .2 0 2  1 3 1 . 4 1 3  1 2 8 7 . 0 1 3
173 40 - 43 I 4 0 . 7 9 ?  J 8 . 8 1 4  | 4 6 4 . 2 7 3
174 4 0 - 45 1 4 0 . 2 9 ?  j 7 . 0 3 5  ) 4 4 5 . 9 0 8

ARE A L E N G T H R 1
I

DI A T
1

II
2 . 7 2 0  I 8 .0 0 0 0 .
2 . 6 7 4  | 

1
7 . 7 5 0 0 .

1
2 . 8 3 0  1 8 . 2 5 0 0 .
1 . 5 2 8  1 4 . 6 2 5 0 .
2 . 6 7 4  | 7 . 7 5 0 0 .
2 . 8 7 6  I

I
8 . 5 0 0 0 .

I
1. 515 !

I
4 . 5 0 0 0 .

!
2 . 3 0 0  I 6 . 6 2 5 0 .
0 . 9 9 6  I 

1
3. 000 0 .

1
2 . 9 0 8  I 8 . 5 0 0 0 .
1 . 1 8 4  | 3 . 5 0 0 0 .
1 . 7 0 5  | 5 . 1 2 5 0 .
1 . 8 5 4  | 5 . 3 7 5 0 .
2 . 3 6 7  1 7 . 0 0 0 0 .
3 . 4 4 8  1 1 0 .0 0 0 0 .
1 . 8 5 4  ! 5. 3 7 5 0 .
2 . 6 4 3  | 7 . 7 5 0 0 .
1 . 0 7 8  I 3 . 3 7 5 0 .
3 . 4 3 8  I 1 0 .0 0 0 0 .
2 . 5 2 3  t 7 . 5 0 0 0 .
0 . 9 9 1  | 3. 1 2 5 0 .
2 .1 0 2  I 6 . 2 5 0 0 .
1 . 7 6 5  I 5 . 1 2 5 0 .
2 . 8  97 1 8 . 5 0 0 0 .
2 . 0 9 2  1 6 . 2 5 0 0 .
3. 0 73 | 

1
9. 000 0 .

I
2 . 0 4 5  | 

1
6 .0 0 0 0 .

I
2 .8 8 6  | 8 . 5 0 0 0 .
2 . 8 1 9  I 8 . 2 5 0 0 .

! T A B L E  
I
+ -------------------

I
I D - 5 3 5
I D - 4 4 4
I S P E C I A L  O R D E R
I D - 5 0 6
I D - 4 3 4
j D - 4 4 4
I D - 5 6 9
I S P E C I A L  O R D E R
! D - 3 5 6
I S P E C I A L  O R D E R
! D - 3 1 4
I D - 2 3 7
I S P E C I A L  O R D E R
I D - 5 2 7
I D - 2 3 3
I D - 4 5 8
J D - 2 9 2
! D - 5 12
I D - 5 3 6
I D - 2 9 2
! D - 5 1  3
I D - 3 8 0
I D - 5 5 5
I D - 5 5 2
I D - 3 6 0
I D - 4 9 5
I D - 2 8 0
I D - 5 4 5

I D - 5 10
I D - 5 5 3
f S P E C I A L  O R D E R
I D - 4 2 1
I S P E C I A L  O R D E R
I D - 5 5 9
! D - 5 2 2

313
188

250
31 3
188
375

2 1 9

120
188

281
156
313
134
313
25 0
13 4
281
3 4 4
281
375
3 4 4

313
1 3 4
313
3 4 4
313

2 1 9

344

781
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175 41- 51 ! 4 0 . 2 9 2 7 . 2 5 6 4 1 1 . 2 5 1
176 40- 56 | 4 0. 292 6 . 2 0 7 3 8 6 . 3 1 2
177 4 0 - 50 I 4 0 . 2 9 2 8 .6 8 8 2 3 2 . 6 8 6
178 41- 42 1 2 0 . 2 9 2 2 1 . 9 2 3 1 4 3 . 5 0 6
17Q 41- 4 5  1 4 0 . 2 9 2 1 3 . 4 3 8 4 4 5 . 9 0 8
180 41- 47 | 4 0 . 2 9 2 5 . 9 3 1 3 7 9 . 6 3 9
181 41- 48 I 4 0 . 2 9 2 6 . 9 2 1 2 3 2 . 6 8 6
182 41- 56 | 4 0 . 2 9 2 8 . 0 9 9 3 8 6 . 3 1 2
183 43- 4 4  j 4 0 . 2 9 2 4 . 8 2 8 2 9 5 . 1 2 7
184 44- 45 f 4 0 . 2 9 2 1 4 . 9 4 1 2 9 5 . 1 2 7
185 45 - 4 6  | 4 0 . 2 9 2 1 5 . 5 7 2 2 9 5 . 0 5 8
186 45- 57 1 4 0 . 4 2 3 7 . 0 3 5 1 5 2 4 . 1 3 4
187 46- 47 I 4 0 . 2 9 2 3 . 9 8 3 2 6 5 . 6 9 3
188 4 8 - 56 | 3 0 . 2 9 2 2 . 6 3 5 2 0 0 . 7 3 8
1 8*3 48- 50 1 4 0 . 2 9 2 1 3 . 8 8 0 2 8 2 . 8 4 3
19C 51- 52 \ 2 0 . 2 9 2 4 . 8 2 8 7 5 . 0 0 0
191 56- 50 | 3 0 . 2 9 2 1 . 0 4 3 2 0 0 . 7 3 8
192 43- 51 ! 4 0 . 2 9 2 5 5 . 2 6 4 5 6 7 . 6 0 4
1^3 43- 53 I 3 0 . 3 1 0 3 3 . 2 3 1 3 1 0 . 1 9 5
1Q 4- 5^- 54 } 3 0 . 3 1 0 3 8 . 2 3 3 3 1 0 . 1 6 6
195 54- 55 1 3 0 . 3 1 0 3 8 . 2 2 8 3 1 0 . 1 6 6
196 55- 58 ! 3 0 . 3 1 0 3 8 . 2 3 6 3 1 0 . 1 6 5
197 51- 58 I 4 0 . 2 9 2 5 5 . 2 8 3 5 7 8 . 9 3 7
198 51- 53 f 4 0 . 2 9 2 1 2 . 7 4 9 4 1 0 . 3 9 6
19Q 51- 54 I 4 0 . 2 9 2 6 . 8 1 4 3 4 1 . 7 9 5
200 51- 55 | 4 0 . 2 9 2 6 . 8 1 4 4 1 8 . 9 1 4

201 45- 58 f 4 0 . 2 9  2 4 0 . 8 5 3 1 1 0 6 . 4 5 2
202 47- 58 | 3 0 . 2 9 2 2 0 . 0 6 1 1 0 5 8 . 0 3 4
203 4 i- 59 | 4 0 . 3 1 0 5 1 . 2 0 3 5 9 8 . 8 6 3
2 0 4 56- 59 \ 3 0 . 3 1 0 7 2 . 4 4 6 8 0 0 . 7 6 5
2 0 5 58- 59 I 3 0 . 3 1 0 1 0 4 . 9 2 4 1 1 1 8 . 0 1 6
206 1- 64 1 4 0 . 2 9 2 4 . 2 7 1 1 0 2 . 7 0 4
2 0 7 1- 60 ! 3 0 . 2 9 2 1 . 0 3 5 9 8 . 1 1 5
208 1- 61 | 4 0 . 2 9 2 0. 922 1 2 9 . 6 0 2
2 0 9 1- 63 | 3 0 . 2 9 2 0 . 7 2 0 58. 121

A R E A L E N G T H

CV 
CV 

CM

R 1 
1

DI A T T A B L E

1
2 . 9 0 8  | 8 . 5 0 0 0 . 2 8 1 D - 5 2 7
2 . 2 3 4  | 6 . 6 2 5 0 . 3 1 3 D - 5 0 5
2 . 6 1 1  I 

1 
1

7 . 7 5 0 0 . 3 7 5 D - 5 5 6  

S P E C I A L  O R D E R  
S P E C I A L  O R D E R

2 . 3 7 8  ! 7 . 0 0 0 0 . 2 8 1 D - 4 9 9
2 . 0 8 1  I 6 . 2 5 0 0 . 3 7 5 D - 5 2 0
2 . 4 3 4  | 7 . 2 5 0 0 . 3 7 5 D - 5 4 6
1 . 9 3 6  J 

I 
! 
!

5 . 7 5 0 0 . 2 8 1 D - 4 6 0  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R

2 . 6 9 9  | 8 .0 0 0 0 . 3 7 5 D - 5 6 0
2 . 1 1 3  I 

I
6 . 2 5 0 0 . 2 8 1 D - 4 7 6  

S P E C I A L  O R D E R
1 . 9 3 6  I 5 . 7 5 0 0 . 2 8 1 D - 4 6 0
1 . 0 7 4  | 

1 

1 
I 
! 
I 
1 
I

3 . 2 5 0 0 . 2 1 9 D - 2 7 9  

S P E C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R

2 . 7 3 1  I 8 .0 0 0 0 . 2 8 1 0 - 5 1 7
2 . 7 3 1  ! 

! 
1 
I 

I 
1

8 .0 0 0 0 . 2 8 1 D - 5 1 7  

S P F C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R  
S P E C I A L  O R D E R

1 . 2 8 8  I 4 . 0 0 0 0 . 3 7 5 D - 4 3 5
0 . 8 3 5  J 2 . 6 2 5 0 . 2 8 1 D - 2 7 8
0 . 5 5 6  I 1 . 7 5 0 0 . 1 8 8 D - 143
0 . 8 6 4  j 2 . 6 2 5 0 . 1 8 8 D - 2 1 1
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(
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o
n
t
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N O INC I
I

N U ! D F N S  1 
| |

A R E A  I 
t

L E N G T H
i

i

l 1 

1 f

f

i

210
1

2 0 - 6 4  J 4
1 1 
! 0 . 2 9 2  f

1
1 . 6 6 9  f 1 0 2 . 7 0 4

211 2 0 - 6 1  1 4 ! 0 . 2 9 2  1 3 . 1 4 2  | 1 2 9 . 6 0 2
212 2 0 - 6 2  I 3 1 0 . 2 9 2  1 0 . 9 9 1  ! 9 8 . 1 1 5
21 3 2 0 - 6 5  I 3 I 0 . 2 9 2  1 0 . 9 6 2  1 5 8 . 1 2 1
2 1 4 4 8 - 6 4  I 4 1 0 . 2 9 2  1 7 . 9 1 8  | 1 8 5 . 8 7 6
2 1 5 4 8 - 6 5  t 3 1 0 . 2 9 2  I 2 . 3 0 7  I 1 5 4 . 2 0 9
216 6 4 - 5 0  ! 4 ! 0 . 2 9 2  I 1 . 2 9 2  1 1 8 5 . 8 7 6
217 6 4 - 5 6  I 4 ! 0 . 2 9 2  1 2 . 6 8 0  | 1 5 6 . 9 3 9
21 8 6 4 - 6 1  ! 4 1 0 . 2 9 2  1 1 . 4 6 3  | 1 3 0 . 0 0 0
219 6 4 - 6 3  | 4 1 0 . 2 9 2  I 1 . 7 1 8  | 7 0 . 3 5 5
220 6 4 - 6 5  { 4 1 0 . 2 9 2  \ 0 . 8 7 3  I 7 0 . 3 5 5
221 5 0 - 6 3  I 3 f 0 . 2 9 2  1 0 . 9 3 3  ! 1 5 4 . 2 0 9
222 6 0 - 6 1  j 4 1 0 . 4 1 3  | 1 .041 j 7 0 . 3 5 5
223 6 0 - 6 3  1 3 I 0 . 2 9 2  1 0 . 5 7 4  | 1 3 0 . 0 0 0
2 2 4 6 1 - 6 2  | 4 f 0 . 4 1 3  I 0 . 9 5 5  | 7 0 . 3 5 5
2 2 5 6 2 - 6 5  I 3 1 0 . 2 9 2  1 1 . 3 4 7  I 1 3 0 . 0 0 0
2 2 6 4 9 - 6 3  1 3 1 0 . 2 9 2  1 0 . 9 4 1  1 9 1 . 9 2 4
227 4 9 - 6 4  I 4 1 0 . 2 9 2  f 1 . 8 8 7  ! 9 1 . 9 2 4
2 2 8 4 9 - 6 5  I 3 \ 0 . 2 9 2  I 1 . 2 5 2  I 9 1 . 9 2 4
2 2 9 4 9 - 5 6  1 1 ! 0 . 2 9 2  ! 0 . 2 4 5  I 1 2 7 . 2 0 0

R 1 
\

DI A T T A B L E

0 . 1 5 6  | 2 . 3 7 5 0 . 2 5 0 0 - 2 3 8
1 . 4 1 7  I 4 . 2 5 0 0 . 2 5 0 D - 3 7 2
1 . 8 5 8  I 5 . 3 7 5 0 .1 2 0 D - 2 6 9
0 . 6 4 1  f 2 . 1 2 5 0 . 3 4 4 D - 2 6 4
3 . 1 7 3  1 9 . 2 5 0 0 . 2 8 1 D - 5 4 2
2 . 7 6 3  I 8 .0 0 0 0 . 1 8 8 0 - 4 5 3
0 . 7 7 6  I 2 . 3 7 5 0 . 1 8 8 D - 1 9 4
2 . 2 5 1  I 6 . 5 0 0 0 . 1 3 4 D - 3 3 5
0 . 5 9 4  | 1 . 9 3 8 0 . 2 8 1 D - 2 1 4
1 . 7 7 4  I 5 . 1 2 5 0 . 1 0 9 D - 2 4 1
0 . 6 3 2  ! 1 .938 0 . 1 5 6 D - 1 3 4
0 . 8 4 4  I 

1

2 . 6 2 5 0 . 2 5 0 D - 2 5 7  

S P E C I A L  O R D E R
0 . 8 3 1  I

I

2 . 5 0 0 0 . 1 5 6 D - 1 7 6  

S P E C I A L  O R D E R
1 . 6 1 4  I 4 . 7 5 0 0 . 1 8 8 D - 3 3 7
1 . 1 2 9  | 3 . 3 7 5 0 . 1 8 8 D - 2 5 8
1 . 7 7 0  | 5 . 1 2 5 0 . 1 2 0 D - 2 6 0
0 . 7 6 3  1 2 . 5 0 0 0 . 3 7 5 D - 3 1 9
0 . 3 4 3  ! 1 . 2 5 0 0 . 3 4 4 D - 1 5 1
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No. M sun bet" c/eosMt/ Arep My Function

/8<2> 4S-51 0-4Z 7.04 4
/93 43-53 3194 53-34 A 31 38, Z3 3195 34-53 3!9G> 55-58 3
20 / 45-53

O.ZQ 40.85 4zoz 41-58 ZO.Olo 3
203 45-59 51.20 jZ04 S6-59 0.31 12.45 93
20S 56-59 /04.92 3
ZZZ 60-61 0.41 h<>4 4ZZ4 <3{-6Z '  1 * o.c)5 4

Feed support

(fear on elev,
wheel

Cone, /members

Suspensions

Cur/e. beQrn fo r  
Vertex cabin

T a b le  3  

M etnbens t o  b e  d e s i g n  ^specially



REPORT #34A 
MARCH 1, 1971

REVISION - STRUCTURAL DESIGN OF 
65-METER HOMOLOGY TELESCOPE

Woon-Yin Wong; NRAO, Charlottesville, Virginia

The design of the 65 meter telescope has been updated due to the
following changes or requirements:

A. To overcome the low dynamic behavior of the declination wheel, a 
cable has been added between point 54 and point 45. The dynamic 
frequency of the wheel about its long axis (43-58) has been 
increased to 3.5 cps by introducing this cable with a cross- 
sectional area of 2.00 in2 (Figure 1).

B. Point 48 has been lifted by 5 inches. This enables a bigger depth 
for the long member 56-59, this will in turn increase the dynamical 
frequency of the member.

C. The thickness of panel A,B, and C, which is the distance from the 
surface to the supporting points, has been increased by 5 inches. 
This will require the adjustment of point coordinates of points 
no. 5 to 14.

D. All members of the telescope structure are divided in 4 types: 
(Report #35)

Please note that 12 "Special order" has been eliminated and 12 "Normal" 
has been added. This is due to the fact that the table from which t h e  selections 
are based on is not just one COR-TEN pipe, but also the PLATN END pipes.

The list of coordinates and member tables in this report will supersede 
those in Report #34.

The code name of the structure is EK031, dated 03/01/71.

l?P e. Number in one quadrant

1 Normal
2 Special order
3 Special design
4 Fictitious
5 Cable

139
17
12
61
1



Table 
1: 

Points

P C IN T C O O R D  I N A T F S

X v i

1 1 1 3 ° . 1 * 3 0 . 1 4 ^ . 0 3 3
? I 3 « Q .7**b 0.0 1 4 . 1 0 4
3 I 7 7 4 . c Q 4 ? 7 /, # r u /. 1 4 . 1 0 4
4 I ^.-c 388*. 746 1 4 . 1 0 4
5 1 6 7 C . 6 7 S 0.0 - 6 9 . 3 0 2
A ! 67°.-±72 2 6 0 . 1 7 7 - 6  9.3 0  7
7 1 4 ̂  P • 74 4 A 8 0 . 7  4 4 - 6 9 . 3 0 2
q ! '’iSO .1 7 7 6 2 8 . 1 2 2 -6<*. 302

I r . c 6 7 9 . 8 7 5 - 6 9 . 3 0 2
10 1 9 7 4 . ^ ? c . o  -* - 1 4 6 . 5 5 7

1 1 I Q O O . K ’ 3 7 2 . 8 7 7 - 1 4 6 .  ^ ,9

12 i 6 ^fl.C7q 6 8 8 . 9 7 8 - 1 h 6 . "> 5 7

13 1 3 7 2 . f 7 7 -  1 4 . ‘j c -1
14 1 0 , 0 ; 7  ̂s 7 — 1 4 ̂  i 7

15 1 I^5 6 * 2 7 7 c . o - 2 6 4 . 0 3 1
16 1 n ^ e . e « < > 4 8 0 . 7 5 7 - 7 6 4 . 0 3  1
17 i £ 3 8 . 3 2 2 8 8 * . 3 2 ? -7 64.031

1R 1 4 8 0 .  r5 7 1 1 6 0 . 6 4 9 - ? 6 * . 0 3 1
19 1 0 . 0 1 2 5 6 . 7 7 7 - 2 ^ . 1 3 1
7 0 \ c . e 1 3 3 . 1 5 3 4 9 . 033
21 I 4 5 C . C 0 0 1 5 0 . 0 0 0 1 9 4 . 6 0  0
7 7 \ 1 =50.(00 4 5 0 . COO 134. 600-

21 } 0 . 0 4 5 0 . C C O I H 4 . 600
2 4 1 7 4 6 . 4 1 0 0 . 0 3 7 . 3 0 6
75 I 7 4 6 . 4 1 0 2 3 5 . 0 0 0 « ? .806
76 1 5 5 1 . COO 5 5 1 . 0 0 0 1 0 0 . 0 0 0
77 ! 707 . C *5 5 1 4 6 . 4 1 0 8 7 . 8 0 6

7°. i o . c 7 4 1'. 4 10 8 7 . 8 0 6
?o 1 IC 5 0 . 0 00 C.O 74 .885
•»o 1 103C.C00 190.000 —46 .11 4

R E S T R A I N T S

MEGA = 1 0 M F G A= 7 GMFGA = 6 I P O I NT
x y z X Y Z X Y Z | 

1
LOADS

0 1 T 1 0 1 0
!

1 1 4 5 7 . 4 0

0 1 1 n 1 n 1 I 1 1 5 1 . 2 0

C ) 0 ' } o ) 0 1 2 3 02 . 3 0

1 0 0 0 I 1 1 0 0 1 1 1 5 1 . 2 0

0 I 0 1 r. 1 1 1 1 1 0 1 9 . 6 0

0 0 0 0 o r\ 0 0 0 i 2 0 3 9 . 2 d

0 0 0 ~) *> 0 o j 2 0 3 9 . 2 0

0 0 0 0 0 f\ 0 n 0 1 2 0 3 ^ . 2 0

1 0 0 0 1 1 1 0 0 1 1 0 1 9 . 6 0

0 1 o I A 1 0 1 1 14*34.20

0 o o n 0 0 0 0 1 2 9 0 8 . 4 0
0 1 0 1 0 c. 0 0 1 2 9 0 8 . 4 0

0 ^ \ 0 0 n 0 0 o ! 2 9 0 3 . 4 0

I 1 , 1 1 1 1 0 o 1 1 4 5 4 . 2 0

0 1 0 1 n 1 0 1 { 1 3 6 1 .  10

0 J > 0 1 0 c 0 o 1 27 2 2* 2 0

n o 0 0 0 0 1 0 1 2 1 2 2 . 2 0

0 0 0 n 0 0 0 0 o I 2 72-2 . 20

1 n 0 0 1 1 1 0 o I 1361 . 1 0

i  0 0 0 1 1 1 0 o 1 4 5 2 . 4 0

0 0 0 0 0 0 c 0 o 1 0 . 0

0  o 0 0 0 0 0 0 0 I 0 . 0

1 1 1 0 1 1 1 1 1 } 0 . 0

1 1 i I i 1 1 0 1 I 0 . 0

0 0 0 0 G 0 o o o 1 0 . 0

0 0 0 o n 0 0 0 o 1 0 . 0

0  0 0 0 0 0 0 0 0 1 0 . 0

1 1 1 0 1 1 1 t -1 1 0 . 0

0 I 0 0 1 0 1 0 1 1 0 . 0

0 0 0 0 0 0 0 0 0 ! 0 . 0

MU

/
?
4

7
7

4

4

4

2

2
4
4
4
2
2
4
4

4

?
2
4

4

0
0
4

4

4

0
2
4
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 ̂1 -,70.074 4 C 1 . 8 1 8 24.885

I ? ° 7 3 .043 5 P 3 .349 - 4 6 . 1 1 4
7 7 742.4*-? 14 2.4  62 2 4 , pas

5^3.349 £73.04 3 - 4 5 . 1 1 4
3 5 4 0 1 .818 <=70. C74 3 5.000
3 6 204 .845 1029.8 25 —4 6. 11 4

0.0 IC5C.000 2 4.885
T Q 4 5 0 .-COO 0. 0 184.600
3Q 146.455 0.0 310.000
40 7 4 6 . 4  55 14 3 .5 06 310.000
41 14?.506 346.455 u o . 0 0 0
42 0 , 0 346.455 310.000
4 3 7 q n . a p 5 C.O 230.000
44 65S . 3^4 2 t 9 . 0 5 1 230.000

46
47 
4 P
4C
50

*538 . 102 

2 5 C . 0 00  
0 , 0  
0 , 0  

0 *0  
2Cf . 000

5 3 3 * 1 0 2  
6 0 0 .0 0° 

700 

2 0 0 . 0 0 0
0 .0
0 . 0

2 3 0 . 0 0 0
24 5 . 000 

2 3 0 . 00  0 

I9 c .00 0 

9 0 . 0 0 0  
2 0 0 .OQ O

5 1 325 . 0 00 75.COC 5 6 0 . 0O0

5 2 325 . COO 0 . 0 5 6 0 . 0O0
t; 7-» 7 2 7 . 7 5 3 0 . 0 5 3 5 . 6 2 4

54 5 6 0  . C 4 5 0 . 0 79 6 . 54  5
5 5 3 0 3 .* < 3  7 0 . 0 9 71 . 60
56 0 . 0 0 . 0 2 1 7 . 2 0  0
5 7 0 . 0 0 . 0 - 1 0 9 0 . 5 6 0
r, 0 0 . 0 0 . 0 1 0  3 3 . 2 0 0

5 0 . 0 POO.0  0 0 2 5 2 . 2 0 0

60 0 1 . 9  2 4 0 . 0 -40 .  0 0 0

6 1 6 5 . 0 0 0 6 5 . 0 0 0 -4 0 . 0 0 0
6? n c••• • 9 1 . 9 2 4 - 4 0 . 0 0 0

63 9 1 . 9  24 0 . 0 9 0 . 0 0 0

6 4 6 5 . 000 6 5 . 0 0 0 9 0 . 0 0  0
6 5 0 . 0 9 1 . 9 2 4 o r , n o n

0 0 0 0 0 0 1 0 0 0 I 0 . 0  1

0 0 0 0 0 0 1 0 0 0 I 0 . 0  |

0 0 0 0 0 0 1 0 0 0 I 0 . 0  |

0 0 0 0 0 0 i 0 0 0 1 0 . 0  i

0 0 0 0 0 0 J 0 0 0 J 0 . 0  J

0 0 0 0 0 0 } 0 0 0 1 0 . 0  j

1 0 0 0 I 1 1 1 0 0 1 0 . 0  1
I I I 1 1 1 1 I 0 1 1 0 . 0  1
I 1 I 1 1 1 I 1 0 1 1 0 . 0  1
0 0 0 0 0 0 1 0 0 0 1 0 . 0  1
00 0 0 0 0 0 1 0 0 0 1 0 . 0  i

1 1 1 0 1 1 1 1 1 1 I 0 . 0  i
0 1 0 0 1 0 1 1 0 1 1 0 .0 1
0 0 0 0 0 0 ! 0 0 0 i 0 . 0  i

0 0 0 0 0 0 J 0 0 0 1 0 . 0  J

0 0 0 0 0 0 i 0 0 0 j 0 . 0  1

1 0 0 0 t 1 1 1 0 0 1 0 . 0  1
1 0 0 0 1 1 1 1 0 0 i 0 . 0  1

1 i 0 0 1 1 1 1 0 1 1 2 2 5 0 . 0 0  1

0 I 0 0 1 0 } 1 0 1 f 0 . 0  1

0 0 0 0 0 0 1 0 0 0 I 0 . 0  1
1 1 I 1 1 1 1 1 0 1 1 0 . 0  1
0 1 0 0 1 0 1 1 0 I  i 0 . 0  i

0 1 0 0 1 0 1 1 0 1 1 5 0 0 . 0 0  I

0 I 0 0 1 0 I 1 0 1 1 5 0 0 0 . 0 0  |

1 I 0 0 1 1 1 1 0 1 1 4 1 0 0 0 . 0 0  1

1 1 0 0 I 1 t 1 0 1 1 0 . 0  1
1 1 0 1 I 1 f 1 1 1 t 1125.00 f
1 0 1 i 1 1 I 1 1 1 1 2 2 5 0 . 0 0  1

0 1 0 0 1 0 1 1 0 1 1 1125.00 1
0 0 0 0 0 0 f 0 0 0 f 0 . 0  f

1 0 r> 0 1 1 1 1 0 0 1 0 . 0  I

0 I 0 0 1 0 t 1 0 1 0 . 0  t
0 0 0 0 0 0 1 0 0 o I 0 . 0  |

1 0 0 0 1 1 J 1 0 0 I 0 . 0  |

N
jr

v
jf

'o
o

 
o

-P
' 

-P*
 

O 
O



NC INC NU C E N S  \ 
i

ARE A  I 
j

L E N G T H  1 
tI

t

l

i

!

i

1 1- 20 4
1

0 . 4 7 9  I
1

C . 6 C 9  |
1

1 8 8 . 3 0 6  |

2 1- 4 4 0 . 1 6 4  I 3 . 1 4 4  1 4 1 2 . 3 9 8  |
•a 2- 20 4 0 . 1 6 4  I 3 . 1 4 4  I 4 1 2 . 3 9 8  |
4 1- 3 4 9 . 5 9 4  1 C . 4 7 6  1 3 1 1 . 2 3 8  |
«=; 3- 20 4 9 . 5 9 4  | C . 4 7 6  I 3 1 1 . 2 3 8  J
6 2- 3 4 C . 5 1 7  I 4 . 6 1 3  f 2 9 7 . 5 3 2  1
7 3- 4 4 C . 5 1 7  j 4 . 6 1 3  I 2 9 7 . 5 3 2  I
P 1- 2 3 0 . 1 6 4  | 1 . 3 3 7  | 2 5 7 . 9 6 9  i
C 4- 20 3 C . 1 6 4  | 1 . 3 3 7  I 2 5 7 . 9 6 9  I

10 2- 4 4 0 . 4 7 9  | 4 . 2 0 6  | 5 4 9 . 7 6 9  |

I 1 2- 7 4 o . 7 c e  | 2 . 2 7 9  | 4 9 6 . 1 5 3  |

1 2 3 _ 5 4 0 . 7 C 8  I 2 . 2 7 9  | 4 9 6 . 1 5 4  |

1 3 3 - 9 4 C . 7 C 3  | 2 . 2 7 9  \ 4 9 6 . 1 5 4  |
1 4 4- 7 4 C . 7 C 8  I 2 . 2 7 9  I 4 9 6 . 1 5 3  |
iK 2- A 4 4 . 9 4 3  I 0 . 6 4 9  I 3 6 3 . 0 8 5  I

1 6 3 - 6 4 4 . 9 4 3  1 0 . 6 4 9  J 3 6 3 . C 8 5  J
1 7 3 - p 4 4 . 9 4 3  1 0 . 6 4 9  | 3 6 3 . 0 8 5  |

IP. 4- p 4 4 . 9 4 3  } 0 . 6 4 9  1 3 6 3 . 0 8 5  |

1° 5- 6 4 C . 6 8 3  | 4 . 6 8 3  I 2 6 4 . 7 0 1  I
20 6- 7 4 C . 6 8 3  I 4 . 6 8 3  \ 2 6 4 . / 0 1  1
21 7- 8 4 C . 6 9 3  | 4 . 6 8 3  | 2 6 4 . 7 0 1  1
2 ? 8— 9 4 C . 6 R 3  1 4 . 6 8 3  J 2 6 4 . 7 0 1  I
23 2- 5 3 C . 7 C 8  I 1 . 8 8 7  | 3 0 2 . 7 8 8  1
2 4 3- 7 4 G . 7 C 8  I 3 . 7 7 4  | 3 0 2 . 7 8 8  I
2 5 4- S 3 C . 7 C S  1 1 . 8 8 7  I 3 0 2 . 7 8 8  |

2 6 5 - 7 4 0 . 6 4 1  1 2 . 7 4 7  | 5 1 9 . 2 3 0  I
2 7 7- 0 4 0 . 6 4 1  | 2 . 7 4 7  I 5 1 9 . 2 3 0  {

2 * 5- 11 4 1 .2 2 1  ! 2 . 5 3 7  I 4 3 9 . 0 6 6  |

2 C 6- 10 4 1 .221 I 2 . 5 3 7  I 4 3 9 . 0 6 6  I

30 6- 12 4 1 .221 I 2 . 5 3 7  I 4 3 9 . 0 6 5  I
31 7- U 4 1 .221 1 2 . 5 3 7  } 4 3 9 . 0 6 6  }
3? 7- 13 4 1 .2 2 1  1 2 . 5 3 7  1 4 3 9 . 0 6 6  |

3 3 p - 12 4 1 .221 1 2 . 5 3 7  I 4 3 9 . 0 6  5 1

3 A « _ 14 4 1 .221 I 2 . 5 3 7  1 4 3 9 . C 66 I

T A B L E

S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L
S P E C I A L

D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
O E S I G N
D E S I G N
D E S I G N
D E S I G N
O E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
D E S I G N
O E S I G N
D E S I G N
O E S I G N
O E S I G N
D E S I G N
O E S I G N
D E S I G N
O E S I G N
D E S I G N
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N O INC NU D E N S  !

I

A R E A  | L E N G T H

35 9 - 1 3 4
I

1 . 2 2 1  i 2 * 5 3 7  | 4 3 9 . 0 6 6
36 5 - 1 0 3 0 . 7 4 7  | 1 * 4 7 8  | 3 0 3 . 8 9 4
37 6 - 1 1 4 C . 7 4 7  1 2 * 9 5 6  I 3 0 3 . 8 9 4
3 p 7-12 4 C . 7 4 7  | 2 * 9 5 6  | 3 0 3 * 8 9 4
39 8 - 1 3 4 0 . 7 4 7  1 2 . 9 5 6  ) 3 0 3 . 8 9 4
40 9 - 1 4 3 0 . 7 4 7  I 1 * 4 7 8  | 3 0 3 * 8 9 4
41 1 0 - 1 1 4 1 * 1 6 8  | 5 . 9 1 7  | 3 7 9 * 3 9 9
42 1 1 - 1 2 4 1 . 1 6 8  | 5 * 9 1 7  1 3 7 9 * 4 0 0
4 3 1 2 -13 4 1 . 1 6 8  | 5 * 9 1 7  | 3 7 9 * 4 0 0
44 13-14 4 1.16 8 I 5 * 9 1 7  | 3 7 9 * 3 9 9
45 I C - 1 6 4 0 * 0 9 2  I 2 * 6 9 7  | 5 2 8 * 5 0 8
46 1 1 - 1 5 4 C *092 | 2 * 6 9 7  | 5 2 8 * 5 0 6
47 1 1 - 1 7 4 0 . C 9 2  ! 2 * 6 9 7  | 5 2 8 * 5 0 7
4 p 1 2 - 1 6 4 0 . C 9 2  1 2 * 6 9 7  | 5 2 8 * 5 0 7
4 C 12— 18 4 0 . C 9 2  1 2 * 6 9 7  | 5 2 8 * 5 0 7
50 1 3 - 1 7 4 C . 0 9 2  I 2 . 6 9 7  | 5 2 8 * 5 0 7
5 1 1 3-19 4 0 . 0 9 2  I 2 * 6 9 7  I 5 2 8 * 5 0 6
52 1 4 - 1 8 4 0 * 0 9 2  J 2 * 6 9 7  1 5 2 8 * 5 0 8
53 1 0 - 1 5 3 1 * 7 6 1  1 1 * 6 6 5  | 3 0 5 * 5 2 8
54 1 1 - 1 6 4 1 * 7 6 1  1 3 * 3 2 9  | 3 C 5 . 5 2 8
55 12-17 4 1 *761 I 3 * 3 2 9  | 3C5 • 5 2 8
56 13-18 4 1 * 7 6 1  I 3 * 3 2 9  1 3C5* 528
57 1 4 - 1 9 3 1 * 7 6 1  j 1 * 6 6 5  | 3 0 5 * 5 2 8
5P 1 5 - 1 6 4 1 * 7 6 1  f 4 * 6 9 1  | 4 9 0 * 1 7 5
5 c 1 6 - 1 7 4 1 * 7 6 1  I 4 * 6 9 1  I 4 9 0 * 1 7 4
50 17-18 4 1*761 I 4 * 6 9 1  j 4 9 0 * 1 7 4
6 1 1 8 - 1 9 4 1 * 7 6 1  I 4 * 6 9 1  1 4 9 0 * 1 7 5
6 2 1-21 4 C . 2 9 2  I 4 * 3  37 | 3 7 5 * 8 6 0
63 1-50 3 0 * 2 9 2  ] 8 . 7 C 5  I 1 6 5 * 1 0 5
54 2-21 4 C . 2 9 2  I 2 * 1 2 9  | 2 3 5 * 2 0 4
65 2 - 5 0 3 0 * 2 9 2  I 5 * 8 1 7  | 2 6 4 * 9 1 9
56 3-21 4 C . 2 9 2  1 1 4 * 5 7 9  J 2 7 4 * 4 6 3
57 3 - 2 2 4 0 . 2 9 2  I 4 . M 8  I 2 7 4 * 4 6 3
68 3 - 4 8 4 C . 2 9 2  ! 2 .9 4  5 | 3 3 7 * 4 7 9

3— 50 4 C . 2 9 2  ! 3 . 8 2  9 | 3 4 0 * 1 8 6

R D I A T 1 T A B L E
Ii

i
I
I S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
\ S P E C I A L D E S I G N
I S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
I S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
I S P E C I A L O E S I G N
1 S P E C I A L D E S I G N
J S P E C I A L D E S I G N
I S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
I S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
I S P E C I A L D E S I G N
I S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N
1 S P E C I A L D E S I G N

1* 856 5 . 2 5 0 0 * 2 8 1 1 D— 4 2 0
1 S P E C I A L O R D E R

1* 591 4 . 5 0 0 0 * 1 5 6 I D— 3 6 5
3. 6 2 4 1 C . 2 5 0 0 * 3 7 5 I D — 5 7 9
4 • 5C8 1 2 * 7 5 0 0 * 3 7 5 1 A -  7 4
1.4 5 8 4 * 1 2 5 0 * 3 7 5 1 0 - 3 4 8
1. 591 4 * 5 0 0 0 * 2 1 9 1 D— 3 6 7
1 . 812 5* 125 0 * 2 5 0 I D— 4 1 1
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1
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7 0 4 - 2  2 4
I

0 . 2 9 2  1
1

2 .1 0 1  I 2 3 5 . 2 0 4
7 1 4 - 4  3 3 0 . 2 9 2  1 1 . 4 2 1  1 2 6 1 . 4 3 5
7 ? 5— 2 1 4 0 . 2 9 2  1 4 . 3 8 7  | 3 7 6 . 2 7 9
7 ^ 5-25 4 0 . 2 9 2  I 2 . 9 1 6  f 2 9 3 . 3 5 5
■*4 6-21 4 C . 2 9 2  | 3 . 2 3 2  f 3 3 1 . 9 3 1
7 5 6 - 2 5 4 0 . 2 9 2  I 4 . 7 1 2  i 2 0 2 . 8 0 1
7 6 6 - 2 6 4 0 . 2 9 2  1 5 . 6 0 C  f 3 4 7 . 7 7 9
7 7 7-21 4 0 . 2 9 2 | 1 6 . 7 7 0  | 4 2 0 . 1 2 5
7 P 7 - 2 2 4 0 . 2 9 2  | 1 2 . 2 2 3  | 4 2 0 . 1 2 5
7 Q 7 - 2 6 4 0 . 2 9 2  j 1 . 6 5 5  ! 2 0 1 . 1 7 2
so 9— 22 4 C . 2 9 2  1 3 . 2 3 2  | 3 3 1 . 9 3 1
9 1 8 - 2 6 4 0 . 2 9 2  f 9 . 7 7 1  | 3 4 7 . 7 7 9
82 8 - 2 7 4 0 . 2 9 2  1 1 . 9 8 1  | 2 C 8 . 0 5 1
8 3 9 - 2 2 4 0 . 2 9 2  I 1 6 . 2 C 2  1 3 7 6 . 2 7 9
84 9-2 7 4 0 . 2 9 2  | 9 . 3 5 5  J 2 7 1 . 4 8 5
9 5 1 0 - 2 5 4 0 . 2 9 2  1 6 .1 1 2  I 4 C 4 . 2 0 1
8 6 1 0 - 2 9 3 0 . 2 9 2  I 0 . 7 8 5  1 1 9 2 . 3 8 6
9 7 1 1-25 4 0 . 2 9 2  I 4 . 6 6 5  I 3 1 4 . 6 1 4
8 P 11-26 4 0 . 2 9 2  I 6 . C 8 4  j 4 6 4 . 4 6 5
9 9 1 1 - 3 0 4 0 . 2 9 2  I 1 4 . 5 7 9  | 2 4 8 . 0 4 4
SO 11-32 4 0 . 2 9 2  I 1 . 8 2 3  | 2 3 7 . 2 6 3
9 1 1 2 -25 4 0 . 2 9 2  1 7 . 0 3 5  I 5 1 5 . 1 4 7
9 ? 1 2 - 2 6 4 0 . 2 9 2  | 1 4 . 5 7 9  | 3 1 6 . 8 1 9
9 3 1 2 - 2 7 4 0 . 2 9 2  1 8 . 9 8 3  I 5 3 9 . 8 6 2
04 1 2 - 3 3 4 0 . 2 9 2  I 1.741 | 1 9 2 . 3 8 6
95 1 3 -26 4 0 . 2 9 2  I 6 . 2 8 3  t 4 6 4 . 4 6 5
^ 6 1 3 - 2 7 4 0 . 2 9 2  1 1 4 . 5 7 9  | 3 2 7 . 7 5 9
17 13-34 4 0 . 2 9 2  ) 2 . 2 0 6  1 2 3 7 . 2 6 3
OP 1 3 - 3 6 4 0 . 2 9 2  I 2 . 2 5 1  | 2 3 7 . 2 6 3
9 9 1 4 - 2 7 4 0 . 2 9 2  I 5 . 8 9 0  | 3 8 8 . 6 2 0

100 1 4 - 3 7 3 0 . 2 9 2  ! 3 . 4 6 1  | 1 9 2 . 3 8 6
101 1 5 - 2 9 3 0 . 2 9 2  j 3 1 . 0 6 7  1 3 5 4 . 9 9 6

10 2 1 5-30 4 0 . 2C 2 I 6 . 6 5 3  | 3 6 7 . 1 3 5
103 1 6 - 3 0 4 0 . 2 9 2  I 7 . 0 3 5  | 3 8 6 . 1 3 0
104 16-31 4 C . 2 c 2 I 4 . C 2 5  I 3 5 4 . 9 9 6

R I 
1

D I A T I T A 8 LE 
1I

i
----------------------------------- -1

1

i
1

1 . 812 I 5 . 1 2 5 0 . 1 3 4
1
I D — 4 0 7

1 . 2 3 7  J 3 . 5 0 0 0 . 2 8 1 1 D - 3 0 7
1 . 8 5 6  I 5 . 2 5 0 0 . 2 8 1 I D — 4 2 0
1 . 8 1 2  I 5 . 1 2 5 0 . 1 8 8 I D — 4 0 9
2 . 3 8 6  | 6 . 7 5 0 0 . 1 5 6 I D — 4 8 7
2 . 2 1 0  | 6 . 2 5 0 0 . 2 5 0 I D— 4 6  5
2 . 3 4 2  f 

i

6 . 6 2 5 0 . 2 8 1 I 0 - 4 8 4  
I S P E C I A L  O R D E R

3 . 8 0 1  J i C . 7 5 0 0 . 3 7 5 f D — 5 8 7
0 . 9 2 8  | 2 . 6 2 5 0 . 2 1 9 I D - 2  50
2 . 3 8 6  1 6 . 7 5 0 0 . 1 5 6 I 0 - 4 8 7
3 . 6 2 4  | 1 C . 2 5 0 0 . 3 1 3 I D— 5 7 7
1 . 9 0 0  I 

1

5 . 3 7 5 0 .1 2 0 I D - 4 2 5  
I S P E C I A L  O R D E R

3 . 1 8 2  I 9 . 0 0 0 0 . 3 4 4 1 D - 5 53
2 .121  | 6 .0 0 0 0 . 3 4 4 I D — 4 5 7
0 . 8 8 4  4 2 . 5 0 0 0 . 2 1 9 \ D - 2 4 2
2 . 4 7 5  I 7 . 0 0 0 0 . 2 1 9 I D— 4 9 7
2 . 2 9 8  I 6 . 5 0 0 0 . 3 1 3 | D — 47 8
4 . 5 C 8  | 1 2 . 7 5 0 0 . 3 7 5 J A -  7 4
1 . 3 7 0  1 3 . 8 7 5 0 . 1 5 6 I D - 3 2 7
2 . 9 1 7  | 8 . 2 5 0 0 . 2 8 1 I D— 5 3 3
4 . 5 C 8  | 1 2 . 7 5 0 0 . 3 7 5 I A- 74
2 . 8 2 8  | 8 .0 0 0 0 . 3 7 5 1 D - 5 3 0
C . 9 7 2  1 2 . 7 5 0 0 . 2 1 9 1 D - 2 5 8
2 . 9 1 7  f 8 . 2 5 0 0 . 2 5 0 I D— 5 3 2
4 . 5 C 8  | 1 2 . 7 5 0 0 . 3 7 5 I A- 7 4
1 . 9 0 0  1 5 . 3 7 5 0 . 1 3 4 I D — 4 2 6
1 . 4 1 4  | 4 . 0 0 0 0 . 1 8 8 1 A -  31
2 . 7 4 0  | 7 . 7 5 0 0 . 2 5 0 I D - 5 1 9
2 . 3 8 6  j 

1

6 . 7 5 0 0 . 3 4 4 I D— 4 9 3  
I S P E C I A L  O R D E R

2 . 2 9 8  | 6 . 500 0 . 3 4 4 j D— 4 7 9
2 . 9 1 7  j 8 . 2 5 0 0 . 2 8 1 I D - 5 3 3
1 . 9 0 0  | 5 . 3 7 5 0 . 2 5 0 I D — 4 3 0
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1

l

i

t

105 1 6 - 3 2
J
1 4

I
0 . 2 9 2  1 6 . 1 5 2  | 3 7 5 . 1 4 0

106 17-32 i 4 0 . 2 9 2  j 4 . 5 1 6  I 375. 139
1 C 7 1 7 - 3 3 1 4 0 . 2 9 2  I 6 . 2 8 3  1 354-. 396
108 1 7 - 3 4 1 4 0 . 2 9 2  I 4 . 3 8 7  | 375. 139
109 18— 34 1 4 0 . 2 9 2  | 8 . C 9 9  | 3 7 5 . 1 4 0
11C 1 8 - 3 5 1 4 0 . 2 9 2  I 4 . 1 7 1  | 3 6 3 . 2 7 6
111 1 8 - 3 6 1 4 0 . 2 9 2  1 6 . 1 5 2  I 3 7 5 . 1 3 9
112 1 9 - 3 6 I 4 C . 2 9 2  I 6 . 6 2 7  | 3 7 5 . 1 3 9
113 1 3 7 1 3 0 . 2 9 2  I 1 3 . 5 7 1  | 3 5 4 . 9 9 6
114 20-22 1 4 0 . 2 9 2  1 4 . 3 8 7  j 3 7 5 . 8 6 0
1 15 2 0 - 4  8 1 3 0 . 2 9 2  I 0 . 8 6 7  1 1 6 0 . 5 4 6
1 16 21-22 1 4 C * 29 2  I 2 0 . 1 9 9  | 4 2 4 . 2 6 4
117 2 1 - 2 6 1 4 0 . 2 9 2  I 5 . 2 6 9  | 4 2 2 . 0 8 9
1 IP 2 1 - 3 8 1 2 0 . 2 9 2  | 3 4 . 8 9 1  | 1 5 0 . 0 0 0
119 2 1 - 4 0 1 4 0 . 2 9 2  I 2 . 2 7 3  I 1 6 2 . 7 5 4
120 2 1 - 4  3 1 ^ C . 2 9 2  1 5 . 4 3 7  | 3 6 5 . 9 4 2
121 2 1 - 5 C j 4 0 . 2 9 2  I 5 . 8 3 8  | 2 9 1 . 9 5 4
12 2 2 2 - 2 3 1 2 0 . 2 9 2  | 3.3 54 I 1 5 0 . 0 0 0
123 2 2 - 2 6 1 ^ 0 . 2 9 2  I 2 2 . 8 5 1  | 4 2 2 . C89
124 22-41 I 4 C . 2 9 2  1 2 . 5 0 3  I 1 6 2 . 7 5 4
125 2 2 - 4 7 1 4 0 . 2 9 2  I 2 . 8 4 2  I 2 8 5 . 5 5 0
126 2 2 - 4 8 j 4 0 . 2 9 2  I 3 . 5 4 7  I 2 9 1 . 7 3 3
127 2 4 - 2 5 I 2 0 . 2 9 2  1 7 3 . 0 4 5  | 2 3 5 . OO C
128 2 5 - 2 6 j 4 0 . 2 9 2  1 5 . 8 3 8  I 3 7 1 . 7 3 9
1 2C 2 5 - 2 9 I 4 0 . 2 9 2  } 2 7 . 5 3 5  I 3 8 9 . 0 3 8
130 2 5 - 3 0 1 4 0 . 2 9 2  I 3 2 . 8 6 0  | 3 1 6 . 8 3 3
l H 2 5 - 3 2 I 4 C . 2 9 2  f 6 . 9 2 1  | 3 9 4 . 1 0 3
132 2 5 - 4 0 ! 4 C . 2 9 2  i 7 . 4 7 6  | 4 6 6 . 5 8 9
133 2 5 - 4 3 1 4 0 . 2 9 2  } 5 . 1 5 4  | 2 7 6 . 8 0 1
134 2 5-4 4 1 4 0 . 2 9 2  I 2 . 7 6 5  I 1 7 0 . 1 4 8
135 2 5-4 5 1 4 0 . 2 9 2  I 7 . 3 1 3  | 3 9 4 . 3 1 2
136 2 6 - 2 7 1 4 0 . 2 9 ?  1 6 . C 8 4  | 3 9 5 . 7 6 7
137 2 6 - 3 3 1 4 0 .? c 2 I 4 . 3 2 1  1 2 8 0 . 9 9 4
1 3P 2 6 - 4 0 1 4 C .2 C ? ! 6 . 8 1 4  | 5 0 1 . 9 8 6
l3o 2 6- 4  1 1 4 0 . ? c ? 1 7 . 8 C 5  | 5 0 1 . 0 8  6

R | 
1

C I A T I T A B L E  
ll

i

1

i
I

2 . 5 6 3  | 7 . 2 5 0 0 . 2 8 1
1
I D — 5 0 6

2 .1 2 1  } 6 . CO O 0 . 2 5 0 I D — 4 5 4
2 . 9 1 7  | 8 . 2 5 0 0 . 2 5 0 1 D— 5 3 2
1 . 8 5 6  f 5 . 2 5 0 0 . 2 8 1 1 D - 4 2 0
2 . 5 6 3  | 7 . 2 5 0 0 . 3 7 5 I D - 5 0 9
2 . 5 6 3  | 7 . 2 5 0 0 . 1 8 8 I D — 5 0 3
2 . 5 6 3  1 7 . 2 5 0 0 . 2 8 1 I D— 5 0 6
2 .1 2 1  I 

I

6 .0 0 0 0 . 3 7 5 I D— 4 5 8  
I S P E C I A L  O R O E R

1 . 8 5 6  | 5 . 2 5 0 0 . 2 8 1 I D - 4  20
1 . 1 0 5  |

I

3 . 1 2 5 0 . 1 8 8 f D — 2 8 0  
I S P E C I A L  O R D E R

2 . 2 1 0  | 

1

6 . 2 5 0 0 . 2 8 1 1 D— 4 6 6  
I S P E C I A L  O R D E R

G . 9 2 8  | 2 . 6 2 5 0 . 3 1 3 ! D - 2 5 3
1 . 9 0 0  | 5 . 3 7 5 0 . 3 4 4 I D— 4 3 3
2 .2 1 0  | 6 . 2 5 0 0 . 3 1 3 ! D - 4 6 7
2 . 4 7 5  1 

1

7 . 0 0 0 0 . 1 5 6 I D - 4 9  5 
t S P E C I A L  O R D E R

0 . 8 8 4  I 2 . 5 0 0 0 . 3 7 5 1 D— 2 4 7
1 . 2 3 7  | 3 . 5 0 0 0 . 2 8 1 I D— 3 0 7
1 . 9 C 0  f 

1

5 . 3 7 5 0 . 2 1 9 I 0 - 4 2 9  
1 S P E C I A L  O R D E R

2 . 2 1 0  | 

I 
1

6 . 2 5 0 0 . 3 1 3 I D - 4 6 7  
I S P E C I A L  O R D E R  
1 S P E C I A L  O R O E R

2 .2 1 0  | 6 . 2 5 0 0 . 3 7 5 1 D— 4 6 9
3 . 0 9 4  | 8 . 7 5 0 0 . 2 8 1 1 D - 5 4 6
1 . 6 7 9  J 4 . 7 5 0 0 . 3 7 5 j D — 3 8 8
1 . 1 0 5  f 3 . 1 2 5 0 . 3 1 3 1 D— 2 8 4
2 . 7 4 0  | 7 . 7 5 0 0 . 3 1 3 1 D — 521
2 . 2 9 8  1 6 . 5 0 0 0 . 3 1 3 I D— 4 7  8
2 . 2 9 8  1 6 . 5 0 0 0 . 2 1 9 I D - 4 7  5
2 . 8 2 8  1 3. COO 0 . 2 8 1 I D - 5 2 7
2 . 9 1 7  j 8 . 2 5 0 0 . 3 1 3 I D— 5 3 4
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140 2 6 - 4 4 4
1

0 . 2 9 ?  |
1

7 . 5 5 9  | 3 2 8 . 8 5 3
14 1 2 6 - 4 6 4 0 . 2 9 2  1 4 . 4 6 6  | 3 3 7 . 6 7 9
142 2 7 - 2 8 ? 0 . 2 9 2  | 1 5 . 3 7 7  f 2 C 7 . 0 5 5
14 -a 2 7 - 3 4 4 0 . 2 9 2  I 6 . 2 8 3  j 4 1 9 . 0 C 8
144 2 7 - 3 6 4 0 . 2 9 2  ) 4 . 2 4 0  } 3 1 3 . 4 7 0
14 5 2 7 - 3 7 4 0 . 2 9 2  | 4 . 4 6 6  | 3 7 2 . 8 2 4
146 27-4 1 4 0 . 2 9 2  1 9 . 5 7 2  J 4 6 1 . 9 2 3
147 2 7 - 4 5 4 0 . 2 9 2  1 1 4 . 5 7 9  | 4 1 6 . 1 7 7
14P 2 7 - 4 6 4 0 * 2 9 2  t 2 . 9 4 5  | 2 1 9 . 0 6 6
14Q 2 7 - 4 7 4 0 * 2 9 2  j 2 1 . 5 C 6  | 2 5 7 . 7 2 3
150 2 9 - 3 0 4 0 . 2 9 2  I 2 . 4 5 2  I 2 0 3 . 8 1 6
15 1 30-31 4 0 . 2 9 2  I 1 . 6 6 1  | 2 3 1 . 2 9 8
152 3 0 - 4 3 4 0 . 2 9 2  I 1 3 . 4 1 7  I 4 1 7 . 7 2 8
153 3 0 - 4 4 4 C . 2 9 2  I 7 . 2 5 6  I 4 6 8 . 8 6 7
154 3 1 - 3 2 4 0 . 2 9 2  I 1 . 6 3 9  | 2 1 7 . 7 3 7
155 3 1 - 4 4 4 0 . 2 9 2  j 4 . 7 3 2  | 3 9 5 . 2 4 9
156 3 2-3 3 4 0 . 2 9 2  I 2 . 2 0 6  I 2 1 7 . 7 3 7
157 3 2 - 4 4 4 C . 2 9 2  I 6 . 5 7 5  | 4 6 9 . 7 5 3
1 5 P 3 2 - 4 5 4 C . 2 9 2  I 7 . 6 5 8  I 4 3 6 . 4 3 0
1 5 C 3 3 - 3 4 4 0 . 2 9 2  I 2 . 2 0 6  J 2 1 7 . 7 3 7
160 3 3 - 4 5 4 0 . 2 9 2  ! 6 . 5 9 4  | 3 5 4 . 3 9 8
16 1 3 4 - 3 5 4 C . 2 9 2  1 3 . 2 7 6  I 2 2 1 . 2 4 2
162 3 4 - 4 5 4 0 . 2 9 2  1 8 . 5 8 0  1 4 3 6 . 4 3 0
163 3 4 - 4 6 4 0 . 2 9 2  J 8 . 3 9 4  I 5 2 0 . 0 2 0
164 3 5 - 3 6 4 0 . ? 9 2  j 3 . C C 5  I 2 2 1 . 2 4 2
165 3 5 - 4 6 4 C . 2 9 2  I 5 . 8 3 8  I 4 5 1 . 7 7 8
166 3 6 - 3 7 4 0 . 2 9 2  | 2 .1 0 1  1 2 1 7 . 7 3 7
167 3 6 - 4 6 4 0 . 2 9 2  I 8 . C 5 0  I 5 2 1 . 0 9 1
168 3 6 - 4 7 4 0 . 2 9 2  I 6 . 3 8 3  j 4 8 4 . 3 2 1
16° 37 - 4 7 3 0 . 2 9 2  I 4 . 2 7 1  | 4 1 5 . 4 6 3
170 3 Q — 40 ? 0 . 2 9 2  I 2 6 . 4 7 7  1 1 4 3 . 5 0 6
171 4 0 - 4 4 4 C . 2 9 2  I 3 . 9 7 7  | 3 4 6 . 5 4 3
17? 4 0 - 4 1 4 C . 2 9 2  I 3 1 . 4 1 3  I 2 8 7 . 0 1 3
173 4 0 - 4 3 4 0 .2^2 1 8 . 8 1 4  1 4 6 4 . 2 7 3
174 4 0 - 4 5 4 0 .2C 2 J 7 . C 3 5  | 4 4 5 . 9 0 8

R | 0 1A 1 T 
1

1 T A 8 LE 
1

--------------------------- 4 - -------------------------------------
•

--f-------------------------------
i

1

f

2 . 8 2 8  I 8 .0 0 0
1
1 0 . 3 1 3

1
1 D - 5 2 8

2 . 7 4 0  I 7 . 7 5 0 1 0 . 1 8 8 1 D - 5 1 7
5 . 6 5 7  I 1 6 . 0 0 0 1 0 . 3 1 2 1 A- 95
2 . 9 1 7  | 8 . 2 5 0 t 0 . 2 5 0 1 D - 5 3 2
1 . 6 3 5  | 4 . 6 2 5 1 0 . 3 1 3 I D — 3 7 8
2 . 7 4 0  | 7 . 7 5 0 I 0 . 1 8 8 1 D - 5 1 7
3 . 0 0 5  j 8 . 5 0 0 I 0 . 3 7 5 I D - 5 4 2
4 . 5 C 8  | 1 2 . 7 5 0 1 0 . 3 7 5 1 A -  7 4
1.591 | 4 . 5 0 0 1 0 . 2 1 9  

1

f D— 3 6 7  
I S P E C I A L  O R D E R

2 . 3 4 2 6 . 6 2 5 I 0 .1 2 0 I D— 4 8 1
1.061 | 3 . 0 0 0 1 0 . 1 8 8 I D— 2 7 2
4 . 9 5 0  I 1 4 . 0 0 0 1 0 . 3 1 2 I A- 84
3 . 0 C 5  I 8 . 5 0 0 1 0 . 2 8 1 f D - 5  39
1 . 2 3 7  | 3 . 5 0 0 I 0 . 1 5 6 I D - 3 0 3
1 . 8 1 2  | 5 . 1 2 5 I 0 . 3 1 3 f D - 4 1 3
1 . 9 C 0  I 5 . 3 7 5 1 0 . 1 3 4 1 D— 4 2 6
2 . 4 7 5  | 7 . 0 0 0 I 0 . 3 1 3 f D — 5 0 0
3 . 5 3 6  f 1 C . 0 0 0 1 0 . 2 5 0 1 D - 5 7 0
1 . 9 0 0  | 5 . 3 7 5 I 0 . 1 3 4 I D— 4 2 6
2 . 7 4 0  | 7 . 7 5 0 1 0 . 2 8 1 1 D— 5 2 0
1 . 1 9 3  | 3 . 3 7 5 1 0 . 3 4 4 I D - 3 0 1
3 . 5 3 6  | 1 C . 0 0 0 1 0 . 2 8 1 I D— 57 1
2 . 6 5 2  J 7 . 5 0 0 I 0 . 3 7 5 I D - 5 1 6
1 . 1 0 5  t 3 . 1 2 5 j 0 . 3 4 4 1 D— 2 8 5
2 . 2 1 0  1 6 . 2 5 0 j 0 . 3 1 3 I D — 4 6 7
1 . 8 1 2  | 5 . 1 2 5 1 0 . 1 3 4 I D— 4 0 7
3 . 0 0 5  j 8 . 5 0 0 1 0 . 3 1 3 I D— 5 4 0
2 .2 1 0  I 6 . 2 5 0 I 0 . 3 4 4 1 D— 4 6 8
3 . 1 8 2  I 9 . 0 0 0 I 0 . 3 1 3  

1

1 D— 5 5 2  
1 S P E C I A L  O R D E R

2 .1 2 1  I 6 .0 0 0 1 0 . 2 1 9  

1

I D - 4 5 3  
I S P E C I A L  O R D E R

3 . 0 0 5  | 8 . 5 0 0 I 0 . 3 4 4 I D — 5 4 1
2 . 9 1 7  I 8 . 2 5 0 I 0 . 2 8 1 1 D — 5 3 3
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17* 4 1— 51 4 0 . 2 9 2 7 . ?56 4 1 1 . 2 5 1
176 4 0 — 56 4 C .292 6 . ?C 7 3 6 6 . 3 1 2
1 77 4 0 - 5 0 4 C .292 8 . 688 2 3 2 . 6 8 6
17P 4 1 - 4 2 2 0 . 2 9 2 2 1 . 9 2 3 1 4 3 . 5 0 6
1 7C 4 1 - 4  5 4 C . 2 9 2 13. A 17 4 4 5 . ?08
n o 4 1 - 4 7 4 0 . 2 9 2 5. 931 3 7 9 . 6  39
131 4 1 - 4 8 4 0 . 2 9 2 6 . 9 2 1 2 3 5 . 0 9 1
13? 4 1 - 5 6 4 C .29? 8 . C99 3 8 6 . 3 1 2
133 4 3 - 4 4 4 0 . 2 9 2 4. 828 2 9 5 . 1 2 7
IRA 4 4 - 4 5 4 0 .292 1 4 . 5 7 9 2 9 5 . 1 2 7
IB* 4 5 - 4 6 4 C . 2 9 2 1 5 . 3 7 7 2 9 5 . 0 5 8
186 4 5 - 5 7 4 0 . 4 2 3 7. C35 1 5 2 4 . 1 3 4
1 B 7 4 6 - 4  7 4 0 .292 8 . 9 8 3 2 6 5 . 6 9 3
18 R 4 8 - 5 6 3 0 . 2 9 2 2 . 6 3 5 2 0 1 . 2 2 8
1 PQ 4 8 - 5 0 4 0 . 2 9 2 1 3 . 4 1 7 2 8 2 . 3 8 7
190 5 1 - 5 2 2 0 .2 ^ 2 4 . 8 2 8 7 5 . 0 0 0
1Q 1 5 6 - 5 0 3 0 . 2 9 2 1 .C43 2 0 0 . 7 3 8
1 ^2 4 3 - 5 1 4 C . 2 9 2 5 5 . 2 6 4 5 6 7 . 6 0 4
P 3 4 3 - 5 3 3 0 . 3 1 C 3 8 . 2 3 1 3 1 0 . 1 9 5
1° A 5 3 - 5 4 3 C . 3 1 C 3 8 . 2 3 3 3 1 0 . 1 6 6
195 5 4 - 5 5 3 0 . 3 1 0 3 8 . 2 2 8 3 1 0 . 1 6 6
P f 5 5 - 5 8 3 0 . 3 1 C 3 8 . 2 3 6 3 1 0 . 1 6 5
117 5 1 - 5 « 4 C . 2 9 2 5 5 . 2 8 3 5 7 8 . 9 3 7
19 « 5 1-53 4 0 . 2 9 2 1 2 . 8 7 6 4 1 0 . 3 9 6
1 qc 5 1-54 4 0 . 2 9 2 6 . 814 3 4 1 . 7 9 5
20 0 5 1-55 4 0 . 2 9 2 6 . 8 1 4 4 1 8 . 9 1 4
20 1 4 5 - 5 8 4 C . 2 9 2 4 C . 8 5 3 1 1 0 6 . 4 5 2
20 2 4 7 - 5 3 3 0 . 2 9 2 2 0 .C 6 1 1 0 5 8 . 0 3 4
20 3 4 ^ - 5 9 4 C . 3 1 C 5 1 . 2 0 3 5 9 8 . 3 6 3
204 5 6 - 5 9 3 0 . 3 1 C 7 2 . 4 4 6 8 0 0 . 7 6 5
205 5 8-5° 3 0 . 3 1 C 1 C 4 . 9 2 4 1 1 1 8 . 0 1 6
206 1-6 4 4 0 . 292 4 . 2 7 1 1 C 2 . 7 0 4
2 0 7 1 — 60 3 0 . 2 9 ? 1 . 0 3 5 9 8 . 1 1 5
2 0 ° 1-61 4 0 . ?c ? 0 . 9 2 3 1 2 9 . 6 0 2
20 c 1-6 3 3 0 . ?9 2 C. 720 5 8 . 1 2 1

—  —

R CI A T 1 T A B L E

3. 005 8 . 5 0 0 0 . 2 8 1 1 0 - 5 3 9
2 . 342 6 . 6 2 5 0 . 3 1 3 1 0 - 4 8 5
2 . 740 7 . 7 5 0 0 . 3 7 5 1 D - 5 2 3

4. 9 50 1 4 . 0 0 0 0 . 3 1 2
I S P E C I A L  O R O E R  
1 A- 84

2 .4 7 5 7.C O O 0 . 2 8 1 1 D — 4 9 9
2 . 2 1 0 6 . 2 5 0 0 . 3 7 5 I D — 4 6 9
2 . 5 63 7 . 2 5 0 0 . 3 7 5 1 D - 5 0 9
2 .03 3 5 . 7 5 0 0 . 2 8 1 1 0 - 4 4 7
4. 5C8 1 2 . 7 5 0 0 . 3 7 5 1 A- 74
5. 65 7 1 6 . 0 0 0 0 . 3 1 2 I A- 95

2 . 8 2 8 8 . COO 0 . 3 7 5
I S P E C I A L  D E S I G N  
I D - 5 3 0

2 .2 1 0 6 . 2 5 0 0 . 2 8 1 j D - 4 6 6
4* 9 50 1 4 . 0 0 0 0. 312 1 A -  84
2 . 033 5 . 7 5 0 0 . 2 8 1 I 0 - 4 4 7
1.149 3 . 2 5 0 0 . 2 1 9 I D — 2 8 9

4. 5C8 1 2 . 7 5 0 0 . 3 3 0

I S P E C I A L  O R D E R  
1 S P E C I A L  D E S I G N  
I S P E C I A L  D E S I G N  
1 S P E C I A L  D E S I G N  
I S P E C I A L  D E S I G N  
I S P E C I A L  O R D E R  
1 A -  73

2 . 828 8 . 0 0 0 0 . 2 8 1 1 D - 5 2 7
2 . 828 € . 0 0 0 0 . 2 8 1 1 D - 5 2 7

1.41 4 4 . COO 0 . 3 7 5

I S P E C I A L  D E S I G N  
1 S P E C I A L  D E S I G N  
1 S P E C I A L  D E S I G N  
I S P E C I A L  D E S I G N  
I S P E C I A L  D E S I G N  
I D— 3 4 0

0 .92 8 2 . 6 2 5 0 . 2 8 1 1 D— 2 5 2
0 . 6 1 9 1. 7 5 0 0 . 188 1 D - 1 7 1
0 .923 2 . 6 2 5 0 . 1 8 8 I 0 - 2 4 9
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210 2 0 — 64 4
1

0 * 2 9 2  1
1

1 . 6 6 9  | 1 0 2 . 7 0 4
? 11 20 -61 4 0 . 2 9 2  | 3 . 1 4 2  I 1 2 9 . 6 0 2
212 2 0 - 6 2 3 0 . 2 9 2  1 C . 9 9 1  | 9 8 . 1 1 5
2 13 2 0 - 6 5 3 0 . 2 9 2  | 0 . 9 6 2  1 5 8 . 1 2 1
2 14 4 8 - 6 4 4 0 . 2 9 2  J 7 . 9 1 8  } 1 8 2 . 9 6 2
?  1 5 4 8 - 6 5 3 0 . 2 9 2  1 2 . 3 C 7  1 1 5 0 . 6 8 3
216 6 4 - 5 0 4 0 . 2 9 2  1 1 . 2 9 2  | 1 8 5 . 8 7 6
217 6 4 - 5 6 4 0 . 2 9 2  1 2 . 6 8 0  1 1 5 6 . 9 3 9
218 6 4 — 61 4 0 . 2 9 2  I 1 . 4 6 3  J 1 3 0 . 0 0 0
219 6 4 - 6 3 4 0 . 4 1 3  | 1 . 7 1 8  | 7 0 . 3 5 5
220 6 4 - 6 5 4 0 . 4 1 3  I 0 . 8 7 3  j 7 0 . 3 5 5
221 5 0 - 6 3 3 0 . 2 9 2  I 0 . 9 3 3  | 1 5 4 . 2 0 9
222 6 0 - 6 1 4 0 . 4 1 3  I 1 . C 4 1  I 7 0 . 3 5 5
223 6 0 - 6 3 3 0 . 2 9 2  I 0 . 5 7 4  | 1 3 0 . 0 0 0
2 2 4 6 1 - 6 2 4 0 . 4 1 3  } 0 . 9 5 5  I 7 0 . 3 5 5
2 2 5 6 2 - 6 5 3 0 . 2 9 2  I 1 . 3 4 4  I 1 3 0 . 0 0 0
22 6 4 9 - 6 3 3 0 . 2 9 2  I 0 . 9 4 1  | 9 1 . 9 2 4
2 2 7 4 9 - 6  4 4 0 . 2 9 2  1 1 . 8 8 7  | 9 1 . 9 2 4
2 2 8 4 9 - 6  5 3 0 . 2 9 2  I 1 . 2 5 2  | 9 1 . 9 2 4
2 2 9 4 9 - 5 6 1 0 . 2 9 2  I 0 . 2 4 5  | 1 2 7 . 2 0 0
23C 4 5 - 5 4 4 0 . 2 9 2  f 2 . GO O  I 7 8 1 . 6 7 7

R 1
I

DI A I T 
}

1 T A B L E  
11

----------------------------+ _
j

-------------------------------
I

. 4 ---------------------------------
I

1

i
1

0 . 8 4 0  | 2 . 3 7 5
1
1 0 . 2 5 0

1
1 D— 2 3 5

1 . 5 0 3  | 4 . 2 5 0 1 0 . 2 5 0 1 D - 3 5 2
1 . 9 0 0  | 5 . 3 7 5 1 0 .1 2 0 1 D - 4 2 5
0 . 7 5 1  I 2 . 1 2 5 1 0 . 3 4 4 1 D— 2 2 2
3 . 2 7 0  I 9 . 2 5 0 1 0 . 2 8 1 1 0 - 5 5 6
2 . 8 2 8  I 8 .0 0 0 I 0 . 1 8 8 1 0 - 5 2 4
0 . 8 4 0  I 2 . 3 7 5 1 0 . 1 8 8 1 D - 2 3 3
2 . 2 9 8  1 6 . 5 0 0 1 0 . 1 3 4 1 0 - 4 7 2
0 . 6 8 5  I 1 . 938 I 0 . 2 8 1 I 0 - 2 0 4
1 . 8 1 2  I 5 . 1 2 5 1 0 . 1 0 9 1 0 - 4 0 5
0 . 6 8 5  | 1.938 1 0 . 1 5 6 1 0-200

0 . 9 2 8  I 

1

2 . 6 2 5 1 0 . 2 5 0  

1

1 0 - 2 5 1  
1 S P E C I A L  D E S I G N

0 . 8 8 4  | 

1

2 . 5 0 0 I 0 . 1 5 6  

I

I 0 - 2 4 0  
I S P E C I A L  D E S I G N

1 . 4 5 8  f 4 . 1 2 5 f 0 . 2 1 9 I D — 3 4 3
1 . 1 9 3  I 3 . 3 7 5 1 0 . 1 8 8 I 0— 2 9 6
i . 8 1 2  I 5 . 1 2 5 I 0 .1 2 0 I D— 4 0 6
0 . 8 8 4  I 2 . 5 0 0 1 0 . 3 7 5 1 D— 2 4 7
0 . 5 3 0  I 

1

1 . 5 0 0 1 0 . 2 5 0  

1

1 0 - 1 3 5  
1 S P E C I A L  D E S I G N

O
T
-
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NATIONAL RADIO ASTRONOMY OBSERVATORY 

Charlottesville, Virginia

December 30, 1970

TO: 65 Meter Homology Telescope Design Group

FROM: W. Y. Wong

SUBJECT: Correction on Report No. 34

08-24)
Enclosed please find replacement pages^to be inserted in 

Report No. 34. Table 2 of the original report was found to be 
erroneous. Under the "Density" column, whenever the density reads 
0.283, the adjustment due to spherical joints is not being included. 
The correct figure should be 0.292. This is only a typographical 
error, however, and does not effect the results of the telescope.

WYW;sw
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