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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 Hoermer (2). A computer program is prepared in the observatory to
accomplish the tasks of stress analysis and homologous improvements.

Mgi@\nw‘?
The goal is to design a dish structu§e in which observations at short
wavelengths are feasible, plus the s 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,
ne 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.

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', £/D = 0.42
c. Total weight of the reflector = 780 tons.

d. Total surface area = 38,586.6 sf.



e. Number of surface pts = 60; total structural pts = 172
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 toms
panel structures 135 toms
back-up structure 214 tons
cone member 39 tons
wheel 72 toms
suspension member 128 tons
counter-weight 87 tons
feed legs 9 tons
instrument @ prime focus 10 toms
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: 3.27% increase in density for the
extra weight; 57 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 57 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. Zx%x%
4 dead load and survival snow Z
5 survival wind Xkk%
6 survival wind Yk

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,, [sll + / s? + 52

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.

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, FY’ 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 ki K
1 A<4 0.830 0.8
2 4<A<16 0.703 0.8 in which,
3 A>16 1.000 1.0
6 special design  ----—- - N = £

Ao x 93%

K = effective length factor

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.

POINTS

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

*(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.

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

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 The point is located on the Z-axis. It does not have a

counter part.

]
N

mu 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.

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.

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

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

Optical platform will be located at pt. 56.

Total points used in one quadrant for structural analysis = 65.

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.

L}
w

nu 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.

If the member is selected from the steel manual, radius of gyration (R),
diameter (DIA), and wall thickness (T) are listed in Table 2



(L

(2)
(3)
(4)

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.

Total members used in the quadrant for the structural analysis is 229.

REFERENCES

J. Findlay: Radio Astronomy with the 65-meter millimeter wave antenna.
(Second draft: 10/20/70)

S. von Hoerner: Homologous deformations of tiltable telescopes.
S. von Hoerner: Report 21: Final data for telescope design

A.S.C.E.: Manual of steel construction, 6th edition under "Specification
for design', Section 1.5 and 1.6



PRIME
VERTEX FOCUS CABIN
,~ CABIN 1
SUBREFLECTOR
ELEVATION
DRIVE
TRUCK
ASSEMBLY
FOUNDATION
\ . AND TRACK
- - )
] ——— - 4 —— )
l @I AZIMUTH AXIS
| 70.5' | 70.5'
254.936'

Figure 1: Outline Drawing of the 65-meter

Telescope




213.254'

Figure 2:

Outline Drawing of the 65-meter
Telescope

/— PRIME FOCUS CABIN
SUBREFLECTOR
|
VERTEX

/ CABIN

|
ELEVATION AXIS S - ¢

POSITION
| REFERENCE ELEVATION

PLATFORM BEARING ASSEMBLY

TOWER
loo' STRUCTURE
L~
TRUCK ELEVATION
DRIVE
ASSELMBLY FOUNDATION
_ 8 N\ l
C_-3-2273
€| AZIMUTH AXIS
133.34'
201.5'




-8-

T n T yms T
L t t+ =+ e Fr L , : f T
t s T mEE AR EE T t + +
T T ] T
H can + — : £
1) T L T +
= } > , : : )
= 7 H X -
: b |
; : -
T +
- +
t T
T L [T
7 T I3 7 T
: T
1 * T T L
4 1 T
T T
T :
T T
I
T
1
T
F
I
T
t t
+ T
va.
} T
t 5
T T
=
5] T
T t tr T
Lt [ i
+Ht
- 7 :
; 1
+ : & . ¥ ~+ T
T . T i
T -
+ 7 i
B | i L
B T
H H i F
Tt " T +
t + T T T
et | S
£ = saasaas (B2 SEEEY
S48 T T 1
1 1 T H H
= T T
L L
a + £ us
& I Y
i
o T =
+ " = t
T (1] .l 7 ¥ i
v - 4 - 1
: H :
i 3
: !
I
: t
' 1 ]
7 i i T
o } - 5 ! T 1
f X i T T in
1 =R P
T t ; :
It I
18 1 T
= T + 1S
min { A4 : +
Ea Y T T
A b T H
I X an)
N 1
'Y
. b
T
7 1 LI
ot
- pas
¥ g
; -
3 il
& 1T 1 )
4 yi i
1 T
I 1 ﬂ
iz i
. :
T
et a!
¥ ouh =+ N
RERs inmnn
S i 1 . 4
-] t
r I
o
Baee y i
¥ j o
4 b
““ b | “y 1
IR i 3 H
1T 1 1 P
= it




T

St ke

DR 29
c1

15




I




samay —TT T
; S S s Eag: Y 0S1 538!
¥ O Bawon bpnsn a0 b
S - - -+ A
t L r&#--g-
+ Hiea aas:
T o it ing
- =
o o
17 jsene 5 .o
r
+1 e
= ol el
e eba seuby faes! HE
== RS punsa mnel Sugw Mo pupey oo
Ean [RiE ankes sduig ket niews shucd T sns
= I IS e e
11,71_" T -+ = T [N BN
1 Lo~
e n [s FSn el Ahhed thewa bumel Banal HRas!
' .L'Fp- 1 1 B nas ansed -
== g geupd L
o1t - + :
P - —~+
PS ol SRR -
29 A SuAnR H
.\ 3
: ttf-- Tt (o H
b S ! -
= BES SRR QUILEY DRGNS JUUEER DREY gE 0
,HI‘“, [ SRS PR mw
i iy SN I il Dlpating &Sy &
7 i T . S G,
i’—:l.. :}.A—B' 1R e j“ i’,__




-12-

jnau}

C

-4

ReRatd kapn
1

T
1

e
-

pawi

444

Frer ]

b e
S ying

Shry

fr b

S il

fie oo




Y ’ " e T y
s ol Sunns Lauat [RSSd bites Faase Conas 54 I BaEa EnanE seRp] SpEEE sRuns spuns Inunl sanns oaniy peanl shEas sndl .
1 T T DS SR 4 SuwE L 3] Imun SROE S RIGY SRR BN B T 10 T 1T 4 -
Tr AR 1 : [RNE B T T, T 1y T 15T T i T 717 )] 1 1 I8 ARG D L T TI 1 1 4
R + : ! L 1 L It + T 1
T T TiL (RGN BRPOD WEERE &1 Py mi . " T
34 pREN 1nf Bsas Suass sasim SHEES SRR NERS b/ t Tt r
s 5y inl fnues suans sasns Fuong gRmn W " 1 T + N
u ane 5D pua B} DAY DS ol Bnawy b 1 T
J17T 7 % - v
e ) Sl RE BB sl i R 5 T T
t + i1 f-r e i +H
B SRR B RNE RN Inanon & AN SEESS BNNY Suau) T ;3"’
" I T 1 T -+t .l
Aot T T + -
| 4 FSal puaeE x5 : Y WIS ) W SR R 1 :
100 SRawY SEER) IBNS SN B RRDND PN Tt I ' !
17 [MERE SESY Pl 8] T rauy fun 117 T sl
ks L v B4
= pon - e o
sRae fasud foww: 4 EBAY Rawas sn qum st =Tt 1 g Bun nagnd 54 1T
HE I o 5 Ran Y i R [RRAE wumnd nuny
++ T H it 1T
ey RNy punuy 8 nowy Sy guu
1 1 & ey e
g [EESSREGRL SRy B6)
e .
i
"Ti"r—‘ }
jghas
T
Fpsas
1

ot
H
!
i

(SRS UVSRY P IO S bt
Il Y RA NS PROUE SRENS LS.
PR SRS P DOY S8 bRS DS P
R RN i et I M I
PP GUstniay BEVDES I DI B
LTINS T Ty
[ ) SEORE EEDES Faas punis DON B4
[RRGE DO [OR MIELE PR SO




L I
T
T pEguS

jiiass

i -
RN T_'
= EgEat
= inNn
88
< 1
s s
:
[an
==
s r-v}:

-




i o

1

P

afamd s e

e b e e

RS IR o

SO PTDuY SR

[OE DOROEDS: DIrTLIS YTy

Sty ST Dbty Sl

Bt e e S RS Y -t

o e

——

PpIDS QSitng (SN IPENY DA

S R
——

-

[ESO UGS GNStOws.  Qrpirung (RN SR P

-+500
+/000



T 9T9RL

sjuTod

PNINT

D~ TP W

o}

NV Y N N0 NN N VN e e et el ad bk et ped b
O X NI AP NNV~ T30 0N 7D 8NV —=0

»
2

133,153
388,746
274.8R4
.0
678,407
626,766
479,706k
259.615
N.0
972.36R
f9oR, 352
6RT.568
272.109
0.0
1256,277
1160.649
BRR 322
480w757
120
8.0
450,000
150,000
0,0
746,410
746,410
551,000
207,055
C.0
105C0,000
1c3c.onre

CANRDINATES

0.0
0.0
274,884
388. 146
0.0
259,615
479,706
626,766
678,407
0.0
372.109
ART.568
RI8,357
972,368
0.0
480,757
RAR,32?
1160649
1256.277
133,153
15C.N0O0
450,000
450,000
0.0
235,000
561.000
T46, 41"
746,410
Cc,N

19c.nCe

- —— o ————————— —— - . A - - — =

49,033
14,104
14.134
14,104
-74.082
~T4,08?
-T4.082
~-74.,082
-74,08?
-151.143
-151.143
-151+143
-151,143
-151.143
-264,031
-264.,031
-264.031
-764,031
-264,031
49,033
184,630
184,600
184.600
87.806
87.806
100.700
87,4306
B7.806
24,885
-4h,114

...__-.—_——_——-—-—1-—_—‘-—-_.“-———--—-—-——_--.»———--’-u—_.——-.—

NMFGA=1
Xy 7

DD DD O = QD= OO0 DO OO DD OO0Om0O D0
D DO = OO0 0000 VO~O000™ODUVOOMO O Pr
DO = DO DOMm OO0 0DDOO0ODLOD

RESTRAINTS

NMEGA

v =
XY 7

R

VO UODDWUMUUOUUDWOoWOLOUOWLLOOWIODUVLLOVWODLO
s ——— - A i D s — A — —— — — - i —— ————— it W ——

Dt b DD Dt Q Qb pt DD Ot QDO # 1t OO O bt e O e
DDV DD O OO OO0 0O000O000OO0O0D

NMEGA=6

X vy 7

Dt =t O DOt D O = OO O O QO e DO O st O =t

elo NoloNeN+Y Yo Yoo NolofoNoNoNoNoll sEoNeNoNeNoNoNoNoNeNo e
O = OO VUM MMOOOVO0OUOORFOUOOM OO OO MO QW

POINT
LOADS

- s e o —- an . - ——

452 .40
1151.20
2302.30
1151.20
1213.62
2039,20
2039.290
2039.20
1019.560
1454.20
2928.40
2908.40
2908.,40
1454,720
1361.1D
2722.20
27122.20
272?2.20
1361.10

452,40

- — o —— i —— — i — . —— — —— s s o it e i i o i e W mitn ot em s

M)

SENODPPDPODEPNVVEERAENVVNVYVNEPLAPVYVERESEDMPNYVNNNDE~NUN

_9'[-.



T °19eL

(*3u0)) saurogd

21 ] 970,074 A0T1.81R 24,86 | c12ro0 1 o000 | 000 | 2.0
3?2 ! 73,047 583,349 -4A.114 | 0 2c 1 o000 | 00D | 0.0
23 ! TLD 467 742,462 24,386 { 000 1 0oO0O | 00O | 0.0
24 ! 583,349 873,043 -45,114 | 000 t 200 { 000 | 0.0
15 | A01.819 970074 35,000 { o000 | 000 { COO | 0.0
26 | 204,845 1029.825 -44,114 | o0n0 { 200 t+ o023 | 0.0
27 | 0.0 1050.0Q0 24.20% {120 | o511 t 100 | 0.0
38 { 450,000 0.0 184.A00 1 111 1 111 )} 101 ¢ 0.0
39 f 246,458 s 3177020 1 1111111 1o | 7.0
40 | 346 455 142,506 317.000 L 0o 1 o600 1 coon | 0.0
41 I 163,506 A4l 4BE 310,000 | co o0 3200 4 o0 | 9.0
42 ! NL0 346,455 31¢c.220 b 1t b o321t 1 11| 7.0
43 | 780,685 C.0 230,320  ¢c10 )} o010 )L 101 | 9.0
44 | 659 .394 269,051 230,200 + o000 1 D200 } 000 | 2.0
45 | 538,107 53B8.,1(2 230,220 | o020 | o000 + OODO | 2.n
46 1 250.000 600.000 245,000 | 000 4 D00 |+ 000 0.0
47 | r.0 ARR,TON 230,000 Y 1 o0 | o211 | 109D | 2.0
48 ! 0.0 200.000 200,000 | 100 1 2111 | 100 | 0.0
49 ! .0 0.0 Qo.0onN L 112 1 3211 1101 2259.00
50 | 200,000 0.0 200.200 1 o1 o 1 210 1 101 | 0.0
81 i 208,000 75.,0C0 560.000 | ¢C»2¢c 1 o0o0oc¢c 1 ©oo0oo0o 1T — 9.0
57 | 325,000 .0 560.000 1 111 | 111 1 101 | 9.0
53 | 727,758 C.0 536,624 | Cc1 02 {4 210 t+ 101 | 0.0
54 ! 560,045 N.0 796,545 | o010 ) o210 {4 101 0.0
55 i 303,997 0.0 971.608 | 010 t 210 } 1to11 | 0.0
56 | 0.0 0.0 217.200 | 110 } o111 | 101 | 500.00
53 | 00 0.0 -1090.560 | 11086 | 211 + 101 | 5000,00
s | 0.0 C.0 1933.270 § 1192 t 111 | 111 | 41000,00
59 | 0.0 800,000 252,200 } 101 | 111 ¢ tvitio | 0.0
60 | 91.9264 C.0 -40.,000 | O0vo0 ) 010 | 1O® t 1125,00
61 ! £5,000 65,000 ~40.000 | 030 F 00D | 00D | 2250.00
6 | 0.0 91.924 ~40,97% 1 10~ 1 211 1 1005 | 1125.00
63 ! 91.926 0.0 an.oo0 1 O YO0 b o210 1 101 0D
64 ! 6E 00 65,000 90,030 I o0 1 3200 1 CcOD | 3.0
&5 ! nun 01,0224 r,00n 4 1o~ o011 t 10090 | 0.0

|

_L'[-

N{‘NN#MN#HMMNNO#V“\)\’DJ‘\#‘\)Ob,#‘OO:‘\JPL\‘Pbi\b



:T °T9eL

SI12qUOK

—— s — o ————

INC
1-20
1- 4
2-20
1- 3
3-20
2- 3
3- 4
1- 2
4-20
2- 4
2-
3-
3-
4

/-
2-
23~
44—
5
7~
5-1
6-1
6-12
7-11
7-13
f-12

B-14

— - ———

B T O N U R TC I NN N N N N N N N N NETUIRTCIN N N N AN

— o o — o s - - o — ]t~ o ot mt it o o

4,683
4,683
4,683
4,683
1.887
3,774
1.887
2. 747
2747
2537
2537
2.537
2.537
2537
2.537
24537

LENGTH

188.306
412.398
412.398
311.238
311.238
297.53?
297.532
257.969
257.969
549.769
496.153
496.154
496.154
496.153
363,085
363.085
363.085
363.085
264,701
264,701
264.701
264.701
302.788
302.788
302.788
519.230
519.230
439,066
439,066
439,065
439.066
439,066
439,065
439,066

— o — . — ——— —— - — " o— —— . — . — — — —— — e {—— 1 - oo — o —— - - o i i

s o S o o ot o it ] o o i ot S ot s o o ot o it o s o o ot

- o ——

-—— ——— - ——

SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECTAL
SPECIAL
SPECTAL
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECTIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECTAL
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECIAL
SPECTAL
SPECIAL

-

NRDER
ORDER
ORDER
NRDEFR
ORDER
ORDER
DRDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDEPR
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER
(JRDER
ORDER
ORDER
ORDER
ORDER
ORDER
DRDER
DORDER
ORDER
ORDER
ORDER
ORDER

-8'[—

0L/0€/TT *asd



:7 9Tqel

(*3u0)) saaquay

- - ———————

9-13
5-10
6-11
7-12
8-13
9-14

10-11

11-12

12-13

13-14

10-16

11-15

11-17

12-16

12-18

13-17

13-19

14-18

10-15

11-16

12-17

12-18

14-19

15-16

16-17

17-18

18-19
1-21
1-50
2-21
2-50
3-21
3-22
3-48
3-50

T R T N T PU R S N P N N N N N N N N N N N ORI S TS

14.565
4,418
2.945
3.829

LENGTH

i —— — - ————

439.066
303.894
303.894
303.3894
303.894
303.894
379.399
379.400
379.400
379.399
528.508
5284506
528.507
528.507
528.507
528.507
528.506
528.508
305.528
305.528
305.528
305.528
305.528
493.175
490.174
490.174
4G0.175
375.860
165,105
235.204
264,919
274.463
274.463
340.186
340.186

5250

4,500
10.250

4.125
4,500
5.125

0.281

D.156
C.375

0.375
2.219
0.250

_——— - ——— - ——— ——

SPECIAL
SPECIAL
SPECTAL
SPECTAL
SPECIAL
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECTAL
SPECTIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECIAL
SPECTAL
SPECIAL
SPECTAL
SPECTAL
SPECIAL
D-442
SPECIAL ORDER
D-283
D~585
SPECTAL ORDER
D-443
D-356
D-413

ORDER
ORDER
NRDER
DRDEFR
ORDER
ORDER
NRNDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDEPR
ORDER
DRDER
NORDER
DRDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER
ORDER

_6'[-

0L/0€/TT °adY



17 9Tqel

(°*3uo0)) saaquey

—————— — —————

100
101
102
103
104

4-22
4-48
5-21
5-25
6-21
6-25
6-26
7-21
7-22
7-26
R-22
B-26
8-27
9-22
9-27
10-25
10-29
11-25
11-26
11-30
11-32
12-25
12-26
12-27
12-33
13-26
13-27
13-34
13-36
14-27
14-37
15-29
15-30
16-30
16-31

FPPRPPLDOPLPPPPPRPDEPDIPLPPWEARPEADDIDEPPEEDPPLDD

o — o o o it o ot o o s s o i it o o ks i e s ot s A i ot ot s vt o s s

16.770
12.223
1.655
3.232
9.771
1.981
16,202
9.355
6112
0.785
4,665
6.084
14.213
1.823
7.035
14.938
8.983
l1.741
6.283
14,298
2.206
2.251
5.89C
3.461
31.067
6.653
T.035
4,025

LENGTH

—— v " ———

235.204
264,919
376.279
293.355
331.931
202.8301
347.779
420.125
420.125
201.172
331.931
347,779
208.051
376.279
271.485
404.201
192.386
314.614
466,465
248,064
237.263
515.147
316.819
539.862
192.386
4644465
327.759
237.263
237.263
388.620
192.386
354,996
367.135%
386.130
354.996

—— i — o — — —— — — —— — —— o — ———— o o— o - ot oot oo o i A i it s i v s Y i ramen

—— s o —_——

1.765
1.142
1. 760
1.747
2.332
1.420
2.245

3.670
0.854
?.332
3.515
1.858

3.063
2.003
0.810
2.399
2.190

1.316
2.819

2699
0.898
2830

1.85¢4
1.349
1.773
2.268

2.180
?.819
1.814

o ——— A ot St o il o il o okl o it ot it B o S St e it s o it e s W o vt

—— s o —

5.125
3.50C
5.25C
5.125
6.750
4.375
6.625

10.750
2.625
6.750C

10.25C
5.375

9.00C
6.00C
2.500
7.000
6.500

3.875
84250

8.00C
2.750
8.250

54375
4.000
5.375
6.750

6.50C
3.250
5.375

——— i s o — Mt o At oD St i o M ks S i s i it s b i st ot umn o

- —— - ———

D-490
SPECIAL ORDER
D-587
n-235
D-376
D-571
D-269
SPECIAL ORDER
D-567
D-503
D-225
D-455
D-501
SPECIAL ORDER
D-253
D-522
SPECTAL ORDER
D-560
D-245
D-5C6
SPECIAL DORDER
D-2932
D-294
D-497
D-521
SPECIAL ORDER
D-515
D-522
D-424

—Oz..
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108
106
107
108
1009
110
111

112
113
114
115
11¢
117
118
11@
12¢
121
122
123
124
125
126
127
128
12¢
13¢
131
132
132
134
125
136
137
138
132

—— ——

PREHEPPPDPPALEPPEENPRDPPAENDIPEAENDNPUPUREPDIEDEND

e s —— -~ — o — — — | o 77 7 2 o o2 s Aol o s o o s i o ot o

6,627
13.571
4.387
0.867
204199
54269
34,891
2.273
5.437
5.838
3.35¢4
22.851
2+496
2.842
3.547
73,045
5.838
27.535
32.860
6.921
T4T76
5.154
2.765
T.313
6.084
4.321
6.814
7.805

LENGTH

—— - ————

375.140
375.139
354,996
375.139
375.140
363.276
375.139
375.139
354,996
375.860
165.105
424,264
422.089
150.000
162.754
365.942
291.954
150.000
422.089
162.754
285.550
291.954%
235.000
371.739
389.038
316.833
394.103
466.589
276.301
170.148
394,312
395,767
280.994
501.986
501.986

o i o i o i sl it i i i . i s ot s s o s e " b e s s o e s s st e o o s

2.466
2.035
2.830
1.760
2.434
2.498
2.466
1.993

1.760
1.040

2.113

0.825
1.783
2.102
2.420

1.802
1.142
1.825

2.102

2.081
2.996
1.552
1.000
2,632
2.190
2,222
2.731
2.808

o e — o ——— - —— o o o ot ot s it ot o i S ot o i

T.250
6.000
8.250
5,250
T.25C
7.250
7.250
6.000

5.250
3.125

6.250

2.625
5.375
6.25¢C
7.000

5.250
3.500
5.375

64,250

6.250
8.750
4,75C
2.125
T.750
6.500
6,500
8.00C
B8.250

—— it ot it o o i i o ot s o o ot s St S o i i o i ot e i o st s s

- ——a

0.281
0.250
0.250
J.281
0.375
0.188
0.281
D.375

J.281
0.188

0.313
0.344
0.313
0.156

0.156
0.281
0.219

0.313

0.375
0.281
0.375
0.313
0.313
0.313
0.219
0.281
0.313

s o S o s i s i o ot s s o i ot wn  wt s o i i i s o s

D-514
SPECIAL ORDER
D-442
D-243
SPECTAL ORDER
D~-476
SPECTAL ORDER
D-298
D-482
D~-495
D~-384
SPECIAL ORDER
D-318
D-348
D-398
SPECTAL ORDER
D-495
SPECTAL ORDER
SPECIAL ORDER
D-520
D-533
D~-473
D-343
D-529
D-501
D-439
D-517
D-539

_'[z-
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NG INC | N4 |  DENS | AREA | LENGTH | R | DIA | T ] TABLE
| ] | | | | | |
——————————— R i s s S ik b e s i it e
| ] | | ] | | |

140 26-44 | 4 | 0,292 | 7.559 | 328.853 | 2.722 | 8.00C | 0.313 | D-535

141 26-46 | &4 | 0,292 | 4,466 | 337.679 ) 2.674 | 7.750 | D.188 | D-444

142 27-28 1 2 | 0.7292 | 15.7222 | 207.055 | | ] | SPECIAL ORDER
143 27-34 | 4 | 0.292 | $.282 | 419.008 | 2.83C | 8.250 | 0.250 | D-506

144 27-36 | 4 | 0.292 | 4,240 | 313.470 | 1.528 | 4.625 | 0.313 | D-434

145 27-37 1 &4 | 0,292 | 4,466 | 372.824 | 2.674 )} 7.75C | 0.188 | D-444

146 27-41 | 4 1 0.292 | 9.572 | 461.923 | 2.875 | 8.500 ]| 0.375 | N-569

147 27-45 | 4 | 0.292 | 14,264 | 416.177 | | ] | SPECIAL ORDER
148 27-46 | &4 ) 0.292 1 2.945 1 219.066 | 1.515 | 4.50C | 2.219 | D-356

148 27-47 } 4 | 0,792 | 21.506 | 257.723 | i | | SPECIAL DRDER
15¢ 26-30 | 4 | 0D.292 | 2.452 | 203.816 | 2.300 | 6.625 | 0.120 | D-314

151 30-31 1 4 | 0.292 | 1.661 | 231.298 | 0.996 | 3,000 | 0.188 | D-237

152 20-43 1 &4 | 0.292 | 13.544 | 417.728 | ] | | SPECIAL ORDER
152 3C-44 | 4 | 0.292 | 7.256 { 468.867 | 2.908 | 8.500 | n.281 | D-527

154 31-32 | 4 | 0.292 | 1.639 | 217.737 | 1.184 1 3.500 | 0.156 | D-233

155 31-44 | &4 | 0.292 | 4,732 | 395.249 | 1.705 | 5.125 | 0.313 | D-458

156 32-33 | 4 | 0.292 | 2.206 | 217.737 | 1.854 | 5.375 | 0.134 | D-29?2

157 32-44 | 4 | 0,292 | 6.575 | 469.753 | 2.367 | 7.00C | 0.313 | D-512

158 32-45 | 4 | 0,292 | 7.658 | 436.430 | 3.448 | 10.00C | 0.250 | D-536

150 33-34 | &4 | 0,292 | 2.206 | 217.737 | 1.854 | 5,375 | 0.134 | D-292

150 33-45 | 4 | 0.292 1 64593 | 354.398 | 2.643 | 7.750 | 0.281 |} D-513

141 34-35 |} &4 | 9,292 | 3,276 | 221.242 | 1.078 |} 3.375 | 0.344 | D-380

162 34-45 | 4 | 0.7292 | 8.58C | 436.430 | 3.438 | 10.000 | 2.281 | D-555

162 34-46 | &4 | 0,292 | 2,394 | 520.020 | 2.523 | 7.500 | 0.375 | D-552

164 38-36 | & | 0.292 | 3,005 | 221.242 | 0.991 | 3.125 | 0.344 | D-360

165 35-46 | 4 | 9,292 | 5.838 | 451.778 | 2.102 | 6.250 | 0.313 | D-495

166 36-37 | 4 | 0.292 | 2.101 | 217.737 | 1.765 | 5.125 | 0.134 | D-280

167 36-46 | & | 0.292 | 2,050 | 521.091 | 2.897 | 8.520 | 0.313 | D-545

168 26-47 | 4 | 0.292 | 6.383 | 484,321 | 2.092 | 6.250 | C.344 | D-510

159 37-47 | 3} 0,292 | 4,271 1 415.463 | 3,073 | 9.000 | 2.313 | N-553

17¢ 39-40 | 2 | 0,292 | 26,477 | 143.506 | | | | SPECIAL ORDER
171 40-44 | & ) 0,292 | 3,977 | 346.543 | 2,045 | 6.000 | 2.219 | D-421

172 40-41 1 &4 | 2,292 | 31.413 | 287.013 | | | ] SPECIAL DRDER
172 40-43 | 4 | 9.,7292 | Be8l4 | 464,273 | 2.8856 | 8.500 | 0.344 | D-559

174 40-45 } 4 | 2,292 | 7.035 | 445,978 | 2.812 | R.25C | 2.781 | Nn-522

—zz-
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175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
19¢C
191
192
193
194
195
196
197
198
199
20¢
201
202
203
204
205
206
207
208
2nQ

41-51
40-56
40-50
41-42
41-45
41-47
41-48
41-56
43-44
44-45
45-46
45-57
46-47
4R-56
48-50
51-52
56-50
432-51
43-53
52-54
54-55
55-58
51-58
51-53
51-54
51-55
45-58
47-58
43-59
56-59
58-59

1-64

1-60

1-61

1-63

— e — o — — " — — o —— it o o i ot i ot i i s i ot s s, A ot s

WHARNPWUWPAWRNMNEIEDRLEPLPOUORVWWRA,INDIWEPREPREEEDPDNNDNPDD

——— 0 s o

R.688
21.923
13.438

5.931

6.921

8.099

4.828
14.941
15.572

7.035

3.983

2.635
13.880

4.828

1.043
55.264
33.231
38.233
38.228
38.236
55.283
12.749

6.816

6.814
40.853
20.061
51.203
T2 446

104.924

4,271

1.035

0.922

. 720

LENGTH

- ——— - — ——

411.251
386.312
232.686
143.506
445,908
379.639
232.686
386.312
295.127
295.127
295.058
1524.134
265,693
200.738
282.843
75.000
200.738
567.604
310.195
310.166
310.166
310.165
578.937
410.396
341.795
418.914
1106.,45?
1058.034
598.8613
800.765
1118.016
102.704
98.115
129.5602
58.121

2.908
2.234
2.611

2.378
2.081
2.434
1.936

2.699
2.113

1.936
1.074

2.731
2.731

1.288
0.835
0.556
D.864

8.500
6,625
7.750

7.000
6.250
7.250
5,750

8.000
6.250

5.750
3.250

8,000
8,000

4,000
2.625
1.750C
2.625

st S i ks o s b s e i i o v S o i T oD i i o ot o s o i s s o ot

0.281
0.313
D375

0.281
00375
0.375
0.281

0.375
0.281

0.281
0.219

0.281
0.281

0.375
0.281
0.188

s —— —— o — o — S ———— o S 2t o ot s i s ol it s s oot s A o mam

D-556
SPECIAL ORDER
SPECIAL ORDER

D-499

D-520

D-546

D-460
SPECIAL ORDER
SPECIAL ORDER
SPECIAL ORDER

D-560

D-476
SPECTAL ORDER

D-460

D-279
SPECTAL
SPECTAL
SPECTIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL

N-517

D-517
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL

D-435

D-278

D-143

D-211

ORDER
ORNER
ORNER
ORDEPR
ORDER
ORDER
ORDER

ORDER
ORDER
ORDER
ORDER
ORDER

—EZ-
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-——— —— v ————

21¢
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229

20-64
20-61
20-62
20-65
48-64
48-65
64-50
64-56
64-61
64-63
64-65
50-63
60-61
60-63
61-62
62-65
49-63
49-64
49-65
49-56

- — o —— o — o - — - —— o ———— | o s v

Land U RS VLU S BT U I R O R B B SV B UV VU - o)

—— e — ——

- ———— —— — - —— s oy onils o o ot o s o

————— e —— - -

LENGTH

102.704
129.602
98.115
58.121
185.876
154.209
185.876
156.939
130.000
70.355
70.355
154.209
70.355
130.000
70.355
130.000
91.924
91.924
91.724
127.200

. ————— oot S o ot o i i s st oot s A o oo

- v - ———

0.756
1.417
1.858
0.641
3.173
2.763
0.776
2.251
0.594
1.774
0.632
0.844

l.614
1.129
1.770
0.763
0.343

— . . s " — v — - — -~ - —— ——— it

2.375
4,250
5.375
2.125
9.250
8.000
2.375
6.500
1.938
5.125
1.938
2.625

2.500

4.750
3.375
5.125
2.500
1.250

0.250
0.250
0.120
D.344
C.281
C.188
0.188
0.134
0.281
0.109
0.156
0.250

0.156

0.188
0.188
0.120
0.375
0.344

ot ot — — — N ———— - — ——— ———— —y o o ——

————— - — - -

D-257
SPECIAL ORDER
D-176
SPECIAL ORDER
D-337
D-258
D-260
D-319
D-151

_172-
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NO. Member Eqw’m density Areaq Nu Function

/86  45-57 0.42 7.04 4 Feed support
/193 43-53 3 )

194 53-54 0.3/ 39,2 3 Gear on elev.
/95 54-55 823 3 wheel

/96 55-58 3

20/ 45-58 40.85 4

oz 4728 0.29 20 08 3 Cone members
203 45-59 51,20 4

2o4  56-59 0:31 72.45 3 Sugpensions
205 58-59 104.92 3

22z 60-6| 0.4] /.04 4 Curre beam for
224 Gl-62 0.95 4 vertex cabin

Table 3

Members 7o be design 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 in? (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 1l4.

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

Type Number in one quadrant
1 Normal 139
2 Special order 17
3 Special design 12
4 Fictitious 61
5 Cable 1

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 the 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.
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122,153
332,745
274,524
NL.C
67C,E75
€20 .122
430,744
20,177
r.cC
GT4, 27
AN .12
68,73
372.877
0.0
125¢.277
116€.649
838.222
480.757
.0
C.C
45C.C00
15C,. 90
.0
746,410
T4€.410
551.C00
207.055%
N.C
1C5C.000
103C.CNO

COCRUINATES

Ca"
0.0
274, N ud
38E.T746
0.0
2¢0.177
48C. 744
€28.122
£T7G. 875

CoeQ »
272.872
£88,G78
G Mo, 10

ST44242
c.0
48C.757
8RR, 322
1150.€49
125€.277
122,153
158.000
450.000
45C,.CCO
0.0
235.0C0
521.0C0
T4€.410
T4t.410
C.C
150,000
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14.104
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ER! | CICL,( T4 4C1.818 24,885 | oocCc ) o0 | 000 | 0.0 | 4
ap | ©73,.043 572,349 46,114 | 0929 | 000 | 0NnoO0 | 0.0 | 4
22 | 147,480 T42.0€62 24,885 | 000C | O0O | OOO | 0.0 | 4
4 ] 5R3 4349 E72.043 -45.114 | o0o0c | onv0 1 o000 | 0.0 ] 4
35 | 451318 CIC.C74 35,000 | o090 | o000 | o000 | 0.0 ] 4
24 ] 204 ,B48 1026.475 —46.114 |} 00C ) 0o00Q } 000 | 0.0 ] 4
27 | TeC 1CsC.000 244,885 I ro0 | 011 i 100 | 0.0 ] 2
29 | 453,09 .0 184,600 | t vt | tv11v | 1901 | 0.0 § 0
33 | 346 4,455 C. 0 310,000 111 | t11 | 1o1 | 0.0 | 0
40 | 346 455 142,506 319,000 f 00 C | 00Q | 000 | 2.0 { 4
41 { 142,504 246,455 310,000 | 200 | 000 | 000 | N.0 { 4
42 i 0.0 146,455 318,000 | 11 |} o111 | 111 | DD | 0
473 ] 730, AR5 C.C 230,000 | 010 | O1O | 1TO1l1 | N.0 | 2
44 | £55,294 299,051 230.000 | 00O | OO0 | 000 | 0.0 1 &
A ] $3R.102 5384102 230.000 | 000 | o000 | o000 | 0.0 | 4
4E ] 26(.000 £CC.O0N 245,700 | 000 | o000 | 00O | 0.0 | 4
47 ] 0.0 £88,70C 230,000 ] 1T00 |} 011 ] 100 | N.0 ] 2
49 | 0.0 200,000 1es.c00 | 100 | o111 | 100 | 0.0 | 2
4c | 0.0 N0 90.000 | 110 | o111 | 101 | 2250.00 | 1
g0 ] 2CC.000 00 2¢co.n0n0  f 0v 0 f o v 0 | 101 | N.0 | 2
51 ] 325,000 75.C0C 56r.000 | 000 | CcO0OO0 | 000 | 0.0 I 4
52 i 325,.CCC 0.0 560,000 | 111 | 111 | 101 | 0.0 i 0
51 | 727.7512 0.0 538,824 | 010 | o010 | 101 | N.0 | 2
54 | 560.C45 0.0 794,545 | 010 | O10 | 101 | 500.00 | 2
55 | 303,S57 0.0 971.00 | o1t o | o110 | 101 | sC00.00 | 2
56 | 0.0 0.0 217.290 | 110 | o111 | 101 | &1000.00 | 1
57 1 0.0 C.0 -19090.5s0 ¢t tt o0 ¢t ovt t 101 | 0.0 { 1
~e I Cof 0.C 1933.200 t 110 ¢t 1 v1 t 11t | 1125.00 | 1
57 } r.e 8C0.000 >52.200 1 t o1 {t 111 1 111 1 2250.00 | 2
50 ] 51.524 0.0 -4n.000 1 o1 o ] o010 | 101 | 1125.00 | 2
51 } £5,000 £5.00€ -45.000 + o0 + 000 } 000 | 0.0 } 4
52 | N.C 91.624 40,000 1 ro0o0 4 o111 | 100 | 0.0 | 2
673 H 51.624 0.0 ggc.oon }y ¢t o ¢t 010 t 1t o1 | N.0 i 2
54 | £5.000 5. 006 go.000 | 000 } O0OO | 00O | 0.0 | 4
63 | 0.0 91.924 ar.,7en } Y00 } O111 | 100 | D.0 ] 2



17 o1qel

839 quaj

NC

W d A D WN -

W o N N NN N N N N N T et et ot et s et ped et e e
PRWND OO LdOIDN NN =D DB AN WN DD

| NU | CENS | AREA | LENGTH |
| ] ] ] |
——r e e e e e =
] ] ] | |
I &4 | 0.475 | C.6C9 | 188.30¢ |
| &4} 0.164 | 3.144 | 412.398 |
1 4 1 C.164 | 2,144 | 412.398 |
1 4 ) $.554 |} Co47¢ | 211.238 |
I 4 | $5.594 | Co476 | 211.238 |
1 4 | Cc.517 | 4,613 | 257.532 |
I &4 ] c.517 | 4,613 | 297.532 |
1 3 1 0.164 | 1.237 | 257.969 |
] 31 c.164 | 1.237 |  257.969 |
| 4 | 0.479 | 4,206 | 549.769 |
| & | 0.7Cc2 | 2.279 | 496.153 |
] 4 | 0.7C8 | 2.279 | 496.154 |
1 &4 ) c.7¢c8 | 2.279 | 496.154 |
I 4 | Cc.7¢8 | 2.279 | 496.153 |
| 4 ] 4.9473 | D.649 | 3¢3.085 {
1 4 | 4.943 | 0.649 | 3¢3.085 |
| 4 ) 4.943 | 0.649 1 3€3.085 |
I 4 1 4.943 | 0.649 | 363.085 |
| 4 | C.683 | 4.683 | 264.701 |
I 4 | C.583 | 4,683 | 264,701 |
I 4 ] c.883 | 4.683 | 266,701 |
f &4 | C.6R3 | 4.683 | 264,701 |
| 3 | c.7¢c8 | 1.887 | 302.788 |
| &« | ¢c.7Cc2 | 3.774 | 302.788 |
| 21| c.7¢8 | 1.887 | 302.788 |
| 4 | C.641 | 2.747 1 519.230 |
| & | 0.641 | 2.747 1 S19.230 |
| 4 1 1.221 | 2537 | 439,066 |
I 4 ] 1.221 ] 2.537 | 439.066 |
I 4 1 1.221 1| 2.537 1 439.065 |
I 4 | 1.221 1 2.537 1 439.066 |
| 4 ] 1.221 | 2.537 | 439.066 |
| 4 1 1.221 | «537 | 439,065 |}
] 4} 1.221 | 2.837 | 439.C66 |

INC

1-29
1- 4
2-29
1- 2
3-20
2- 3
3~ 4
1- 2
4~20
2— 4
- 7
2~ 5
3- 5
4— 7
2- &
3- ¢
3- #
4- A
5- 6
6~ 7
7- 8
8- 9
2- 5
- 7
4- S
5— 7
7- 9
5-11
6—10
6-12
7-11
7-13
g-12
2-14

R

DIA

TABLE

—— — —— o — ——— — T— ——— - h— — — e . i o — - WA S — —— — i —a— — —— V" o oS wirni Sl ot i Vet o

ot . o i e i i o i e B e o o Al e i S ik o A o i o s s B i . 2t et s A

SPECIAL
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL

DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN



$C 9148l

(°3u0d) saaquol

50

— - —— s e — " — " — o —— s o 07 o o b o it s i ol s et et s s W e aem

SFPhEDPPRVLPWDILPLEPIRPESDIPBBDPDEDPDEDDDDLEEDPPWNADNDWDS

1.1¢48
1.168
1.16°8
0.092
C.0s82
0.0%2
0.062
0.C52
C.062
0.082
€C.062
1.761
l1.7¢61
1.7¢1
1.761
1.7¢1
1.761
1.761
1.7¢1
1.761
C.2G2
C.292
C.262
0.292
C.262
0.252
C.292
C.262

e A o Sk o o ek . S e e o o s i i St S o ot Wl Skt i Sl i s ot s S e A i

14.575
4.418
2.G4%5
2,826

A = - ——— — ——— —— G — . mab WG e — — — — N S W NS i wtimh WD st WD st . . Smh ey N e S

LENGTH

439,066
303.894
303.894
303.894
303.894
303.894
379.399
379.400
379.400
375.399
528.508
£28.506
528.507
£28.507
£28.507
£28.507
£28.506
£28.508
305.528
3C5.528
3C5.528
3€5.528
305.528
490,175
490.174
490.174
490.175
375.860
165.105
235.204
2644919
214,463
214.463
337.47S
240,186

e s 2 s it S o e " Sy o T S it S o S ol s Uil e ot s s S ot S S s S v O o s

4.500

4.125
4.500
54125

————— - o " — — . ———— — — — —— —— —— —— — — —— —— ——— — o —— o, s — o s Y bvas s

0.281

0.156
0.375
0.375
0.375
0.219
0.250

SPECIAL
SPECIAL
SPECIAL
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
D-420
SPECIAL
D-365
D-579
A- 74
D-348
D-367
D-411

DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
DESIGN

ORDER
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ND

INC

et B I et -

70
71
7?
73
T4
75
7€
77
78
70
3N
31
12
g2
84
28
R6
37
3p
qQ
&0
91
92
53
Q4
95
26
37
In
99
100
101
172
173
174

4—22
4-413
5-21
5-25
6-21
6-25
6—26
7-21
7-22
1-26
R—-22
R-26
8217
G-22
9-27
10-25
10-29
11-25
11-2¢
11-39
11-32
12-25
12-26
12-27
12-313
13-2¢
13-27
13-34
13-36
14-27
14-37
15-29
15-39
16-30
16-21

I NU | DENS | AREA |
| ) i ]
{ | ] |
| 4 1| 0.2%2 } 2.101 |
I 31 c.262 | 1.421 1
I 4 | 0.292 | 4.387 |
I 4 | 0.292 1| 2.5916 |
I 4 | Cc.292 | 2,232 |
| 4 1 0.292 | 4.712 |
I 4 | 0.292 | 5.60C |
] 4 | 0.292 | 16.770 |
] &4 1 0.2¢2 | 12.223 |
] 4 | 0.292 | 1.655 |
I 4 | C.252 |} 3.232 |
! 4 | 0.292 1} 9.771 |
I 4 | 0.292 | 1.681 |
l 4 | 0.292 | 16.2C2 |
l 4 | 0.2%2 | 9.355 |
| 4 | Cc.252 | €.112 |
| 3 | 0.292 | 0.785 |
I 4 | 0.252 | 4,665 |
| &4 | 0.292 | 6.C84 |
] 4 | 0.262 | 14.576 |
I 4 | 0.292 1| 1.823 |
I 4 1 0.292 | 7.035 |
| 4 ] 0.292 | 14.579 |
I 4 1 c.292 | 8.683 |
I 4 | n.262 | 1.741 |
! 4 | 0.252 | 6.283 |
] 4 ) 0.292 1 14.579 |}
| 4 | 0.292 | 2.206 |
I 4 1 0.252 |} 2.251 |
1 4 | 0.292 |} 5.890 |
I 3 ] 0.262 | 3.4€1 |
| 3 ] 0.2%2 | 21.067 |
I 4 ] 0.292 | €.653 |
1 &4 1 0.2¢2 | 7.025 |
I 4V c.2c2 | 4,025 |

LENGTH | R

]

]
235.204 } 1.812
261.435 | 1.237
376.279 | 1.856
293.355 | 1.812
331.931 | 2.386
202.801 | 2.210
347.779 | 2.342
420.125 |
420.125 | 3.801
201.172 | 0.928
321.931 | 2.386
347.779 | 3.624
2C8.051 | 1.900
376.279 |
271.485 | 3.182
4C4.201 | 2.121
192.386 | 0.884
314.614 | 2.475
464,465 | 2.298
248.044 | 4.5C8
237.263 | 1.370
515.147 | 2.917
316.819 | 4.5C8
£39,.362 | 2.828
192.386 | €.972
464,465 | 2.917
327.759 | 4.5C8
237.263 | 1.9C0
237.263 ] 1.414
388.620 | 2.1740
152.386 | 2.386
354,99¢ |
367.135 | 2.268
386.130 | 2.917
354,996 | 1.900

—————— — o — —- \— — W ——— — —~—— ————— — i — Ui o it it s W s W o o s " — A ——

DIA | T | TABLE
] !
| l
£.125 | 0.134 | D-407
1,500 | 0.281 | D-307
5.250 | 0.281 | D-420
5.125 | 0.188 | D-409
€.750 | 0.156 | D-487
6.250 | 0.250 | D-465
6.625 | 0.281 | D-484
] | SPECIAL ORDER
1C.750 | 0.375 | D-587
2.625 | 0.219 | D-250
6.750 | 0.156 | D-487
1C.250 | 0.313 | D-577
§.375 | 0.120 | D-425
| | SPECIAL ORDER
5.000 | 0.344 | D-553
£€.000 | 0.344 | D-457
2.500 | 0.219 } D-242
7.000 | 0.219 | D—-497
£.500 | 0.313 | D-478
12.750 | 0.375 | A— T4
3.875 | 0.156 | D-327
8.250 | 0.281 | D-533
12.750 | 0.375 | A- T4
8.000 | 0.375 | D-530
2.750 | 0.219 | D-258
8.250 | 0.250 | D-532
12.750 | 0.375 | A- T4
5.375 | 0.134 | D-426
4,000 | 0.188 | A- 31
7.750 | 0.250 | D-519
£.750 | 0.344 | D-493
| | SPECIAL ORDER
6.500 | 0.344 | D-479
8.250 | 0.281 | D-533
£.375 | 0.250 | D-430



17 o1qelL

(*3u0d) siaquay

195
10¢
1C7
118
193¢
11C
111
112
113
114
115
11¢
117
118
116
120
121
122
123
124
125
126
127
128
12¢
130
131
132
133
134
135
136
137
13¢
130

— e e

B T o S T I At I T S T I T I STV A N N N SNV N

Y S o — (- — > S s ot Mk Al o s iy s s o M VAl DA S St s s il s s ot it s spen W o o

13.571
4.387
0.867

20.199
5.269

34.891
2.273
5.437
5.838
3.354

22.851
2.503
2.842
3.547

13.045
5.838

27.£35

12.860
6.521
T.476
£.154
2.765
7.3213
6.C84
4.321
£.814
7.8C5

At —— ——— . —" o A T — N e — —— — DD NN WD AN . Y — A — A — S S w— S — —— —

LENGTH | R | CIA

| |

- +——

| |
375.140 | 2.563 | 17.250
375.139 | 2.121 } €.C00
354,396 | 2.917 | 8.250
375.139 | 1.85 | 5.250
375.140 | 2.5€¢3 | 1.250
363,276 | 2.563 | 1.250
375.139 | 2.563 | 17.250
375.139 | 2.121 ] €.000
354.996 | i
375.860 | 1.856 | 5.250
160.546 | 1.105 §} 2.125
424,264 | ]
422.089 | 2.210 | €.250
150.000 | |
1€2.754 | 0.928 | 2.625
365.942 | 1.900 | 5.375
291.954 | 2.210 | 6.250
150.000 | 2.475 | 17.000
422.C89 | |
162.754 | 0.884 | 2.500
285.550 | 1.237 | 3.500
291.733 | 1.9C0 | %.375
235.00C | {
371.739 | 2.210 | 6.250
389.038 | |
316.833 | i
394.103 | 2.210 |} €.250
466.583 | 3.094 | 8.750
276.801 | 1.679 | 4.750
170.148 | 1.105 | 32,125
394,312 | 2.740 | 17.750
365,767 1 2.298 | ¢€.500
280.994 | 2.298 | £.500
501.984 | 2.828 | 8.C00
5C1.986 | 2.917 | §€.250

|
|

T

!
|

TABLE

—m e e ———— e e

S v A S TN hhorks A D Wlots i Y W SO O — N O b WS aoh S e GNP WD St D Nmme e e Gy N S WSS ——

0.281
0.250
0.250
0.281
0.375
0.188
0.281
0.375

0.281
0.188

0.281

0.313
0.344
0.313
0.156

0.375
0.281
0.219

0.313

0.375
0.281
0.375
0.313
0.313
0.313
0.219
0.281
0.313

A tites A — — —— A — —— G—— — G — ———— — — — G D ORI AN N e AP W - ——— W — —— — —— e - v

D-506
D-454
D-532
D-420
D-509
D-503
D-506
D-458
SPECIAL ORDER
D-420
D-280
SPECIAL ORDER
D-466
SPECIAL ORDER
D-253
D-433
D-467
D-495
SPECIAL ORDER
D-247
D-307
D-429
SPECIAL ORDER
D-467
SPECIAL ORDER
SPECIAL ORDER
D-469
D-546
D-388
D-284
D-521
D-478
D-475
D-527
D-534
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140
141
142
142
144
145
14¢
147
149
149
150
151
152
153
154
155
156
157
158
15¢
160
161
152
1¢3
164
165
16€
157
168
150
170
171
172
173
174

26-44
26-46
27-28
27-34
27-36
27-37
27-41
27-45
27-46
27-47
29-30
30-31
30-43
30-44
31-122
31-44
32-13
32-44
32-45
33-134
33-45
34-35
34—45
34-46
35-36
35-46
36-37
36-46
36-47
37-417
30-40
40-44
40-41
40-413
40-45

— — ot Mokt A ot D i . SO . NS, . AL, Vs ANl Sl s ) e S it il s et A s D s e vl Al et it r WP e matoms

SO WLALED™IEPDPLADPDPEPLPEIDPEPDDEPEDDMEEEDMDDEDEMEDEND D

AREA | LENGTH

|

—_—

]
7.556 | 328.853
4.466 | 337.67S
15.377 | 2C7.055
€.283 | 419.0C8
4.240 | 3213.47C
4.466 | 372.824
9.572 | 46€1.923
14.579 | 416.177
2.945 | 219.066
Z21.5C6 | 257.723
Z.452 | 203.816
1.661 | 231.298
12.417 | 417.728
7.256 | 468.867
1.639 | 217.737
4,732 | 355.249
2.206 | 217.1737
6.575 | 469.753
7.658 | 436.430
2.206 | 217.737
5.554 | 354,398
3,27¢ | 221.242
8.580 | 436.430
8.3%94 | £20.020
3.CC5 | 221.242
5.828 | 451.778
2.101 | 217.737
8.C50 | £21.091
6.383 | 484.321
4.271 | 415.463
26.477 | 143.506
3.977 | 346.543
?1.413 | 287.013
R.814 | 4¢4.273
7.C25 | 445,908

|
|

e e T, ST W ——— v — q— — — Y W W D N — — L — —— — — — — A D - WU > — —

R

2.828
24140
5.657
2.917
1.635
2.740
3.005
4.5C8
1.591

2.342
1.061
4.950
3.0C5
1.237
1.812
1.9C0
2.4175
3.536
1.900
2.740
1.193
3.536
2. €52
1.105
2.210
1.812
3.005
2.210
3.182

2.121

3.005
2.917

|
]

———— e e ——— e

|

|
i
]
|
|
|
I
I
1
|
|
|
|
I
|
|
1
|
1
|
I
|
|
|
|
I
|
!
|
I
|
I
|
I
I

oIA | T ] TABLE
| |
S +- -
i |
8.000 | 0.313 | D-528
7.750 | 0.188 | D-517
16,000 | 0.312 | A- 95
8.250 { 0.250 | D-532
4,625 | 0.313 | D-378
7.750 | 0.188 | D-517
8.500 } 0.375 | D-542
12.750 | 0.375 | A- 74
4,500 | 0.219 |} D-367
| | SPECIAL ORDER
6.625 | 0.120 | D-481
2,000 | 0.188 | D-272
14.000 | 0.312 | A- 84
8.500 | 0.281 | D-539
3,500 | 0.156 | D-303
5.125 | 0.313 | D-413
£.375 | 0.134 | D-426
7.000 | 0.313 | D-500
1€.000 | 0.250 | D-570
5.375 | 0.134 | D-426
7.750 | 0.281 | D-520
3.375 | 0.344 | D-301
1C.000 | 0.281 | D-571
7.500 | 0.375 | D-516
31,125 | 0.344 | D-285
6.250 | 0.313 | D-467
£.125 | 0.134 | D-407
8.500 | 0.313 | D-540
€.250 | 0.344 | D-468
S.000 | 0.313 | D-552
| | SPECIAL ODRDER
6.000 | 0.219 | D-453
] | SPECIAL ORDER
8.500 | 0.344 | D-541
8,250 | n.281 | D-533
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175
17¢
177
17¢
17¢
130
131
182
132
184
185
186
187
188
1R9
190
191
192
173
174
195
17¢
137
199
13¢
200
291
202
203
2046
205
20¢
207
20°
20e

41-51
40-56
40-50
41—42
41-4°¢
4147
41-48
41-56
43-44
L4-45
45-4A4
45-517
46-417
4R-56
48-50
51-52
56-50
43-51
43-513
53-54
54-55
55-58
51~58
£1-¢3
E1-54
51-55
45-53
47-58
48-59
5¢-59
58-50q

1-64

1-+C

1-61

1-43

WEBRWPRWWDANDIDDIDIDIDPUDWUWDWNNDRWDIDIDINDIDEDIDNIDNDNINNDNSDS DS

AREA | LENGTH
|
______ * ——
]
7.256 | 411,251
£.2C7 | 386,312
8.688 | 232 .586
21.623 | 142,506
13.417 | 445.308
5.631 | 379.639
6.521 | 235.091
8.CG9 | 386.312
4,828 | 265.127
14.57S6 | 265.127
15.377 1| 255.058
7.C3%5 | 1824.134
8.583 | 2€5.592
2.€635 | 201.228
13.417 | 282.887
4,828 | 75.000
1.043 | 200.738
55.2¢64 | 567.604
38.231 | 210.195
38.233 | 310.16¢
38,228 | 310.166
38.236 | 210.165
55,283 | 578.937
12.876 | 410.396
£.814 | 341.795
6.814 | 418.914
4C.853 | 1106.45?
20.C¢1 | 1058.034
£1.203 | 568.8¢3
72.446 | 800,765
1C4.524 | 1118.016
4,271 | 1C2.704
1.035 1} S8.,115
0.523 | 129.602
C.720 | 58,121

v e — — — —— —— —— — —— —— —— — —— D gty M N i — — S " O G oot —— S M ) e S Mt G s

I
+
|
{
|
|
|
|
|

3.005
2.342
2. 740

4,950
2.415
2.210
2+563
2.033
4.5C8
S« 657

2.828
2.210
4.950
2.033
1.149

4.5C8
2.828
2.828

loa414
0.928
0.619
0.923

— e e o i e o A s o T S o — o — o o o i s o it il ot it et o s et s o st

—— s o . e v

8.500
£.625
1.750

14.000
7.C00
6.250
1.250
8.750

12.750

1€.000

8.000
6.250
14.000
5.750
3.250

12.750
8.000
£.000

4.C00
2+ 625
1.750
2.625

e — — ————— W —— - —— — - o——— —— — c— —— ——- ——— —— —v— " —— ——— — o, o W} i it

0.281
0.313
0.375

0.312
0.281
0.375
0.375
0.281
0.375
0.312

0.375
0.281
0.312
0.281
0.219

0.330
0.281
0.281

0.375
0.281
0.188
N.188

D-523
SPECIAL
A- 84
D-499
D-469
D-509
D-447
A~ T4
A- 95
SPECIAL
D-530
D-466
A- 84
D-447
D-289
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
A- 73
D-527
D-527
SPECTAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
D-340
D-252
D-171
D-249

ORDER

DESIGN

ORDER
DESIGN
DESIGN
DESIGN
DESIGN
ORDER

DESIGN
DESIGN
DESIGN
DESIGN
DESIGN
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NC

21¢
211
212
213
214
215
216
217
218
219
220
221
222
223
224
22%
22¢€
227
228
22¢
23C

| NU | DENS | AREA |
1 ] | |
e e e e S
| | | |
| &4 1 0.292 | 1.€¢9 |
| &4 1 0.292 | 3.142 |
I 3 | 0.292 | C.591 |
I 3 1 0.252 } 0.S€2 1
1 4 1 0.252 | 7.918 |
] 3 ) 0.292 |} .2C7 |
I 4 1 0.252 | 1.252 |
1 4 { Cc.262 | 2.680 |
| 4 | 0.292 1} 1.463 |
| 4 | 0.413 | 1.718 |
! 4 ] 0.413 | 0.873 |
1 3 | 0.292 | 0.933 |
I 4 ) 0.413 | 1.C41 |
{1 31 0.292 | 0.574 |
I 4 1 0.413 | 0.955 |
t 3 1 0.292 | 1.344 |
! 31 0.252 | 0.541 |
} 4 1 0.252 | 1.887 |
I 3 1] 0.2%2 | 1.252 |
I 11 0.292 | 0.245 |
1 4 1 0.292 1| 2.C00 |

INC

20—-¢4
20-¢61
20-62
20-£5
48—-64
48-€5
€4-50
64-56
64-61
t4-63
64—-65
50-¢3
60-61
60-¢3
61-62
€£2-€5
49-¢€3
49—-€4
49-¢5
49-56
45-54

LENGTH | R ] DIA |} T
| | H
— +—— +—
| | |
102.704 | 0.840 { 2.375 | 0.250
129.602 | 1.503 | 4.250 | 0.250
$8.115 | 1.900 | 5.375 | 0.120
58.121 | 0.751 | 2.125 | 0.344
182.962 | 3.270 | G.250 | 0.281
150.682 | 2.828 | 8.000 | 0.188
185.876 | 0.840 | 2.375 | 0.188
156.939 | 2.258 | €.500 | 0.134
130.000 | 0.685 | 1,938 | 0.281
70.355 | 1.812 | 5.125 | 0.109
70.355 | 0.685 | 1.938 ) 0.156
154.209 | 0.928 | 2.625 | 0.250
70.355 | | |
130.000 | 0.884 | 2.500 | 0.156
70.355 | | |
130.000 | 1.458 | 4.125 | 0.219
91.924 |} 1.193 | 2,375 | 0.188
91.924 | 1.812 | 5.125 | 0.120
91.924 § 0.884 | 2.500 | 0.375
127.200 | 0.530 | 1.500 | 0.250
781.677 | | {

|
|
-
|
|
|
|
]
|
|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|

TABLE

————— s e s < g i S

D-235

D-352

D-425

D-222

D-556

D-524

D-233

D-472

D-204

D-405

D-200

D-251
SPECIAL DESIGN

D-240
SPECIAL DESIGN

D~343

D-296

D-406

D~-247

D-135
SPECIAL DESIGN

—OT-
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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

/8-24)

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.
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