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Final Data for Telescope Design

S. von Hoerner
National Radio Astronomy Observatory

Green Bank, West Virginia

To this date, the results of a 300-foot telescope design had come
to a point that it fulfilled all the desired requirements. This report
is primarily for the publication of all physical data of the telescope for
the convenience of the structural detail design, whereas deformations,
stresses, stability and dynamic of the structure will be presented in a

separate report following this.

I. Design Constants

Focus length 128.00 ft.
Diameter of telescope 300.00 ft.

No. of surface points 57

No. of structural points 149

No. of structural members 644

Weight of telescope 994 tons

Wind load during observation 1.29 1b./sq. ft.
Survival load 20.00 1lb./sq. ft,
Surface point load 3428.60 1lb./sq. ft.
Modulus of elasticity 29000.00 ksi
Specified yield stress 33.00 ksi

Density of material «358 1b./cu. in,



II. Coordinates of Structural Points
Due to the symmetry of the telescope, only one quadrant of the
structure is considered. Weight factors are introduced and are listed
in the last column of the following tables. They are defined as follows:
MU=0 It is a fictitious point which is located in
the middle of a member. The member is per-
pendicular to either X-Z plan or Y-Z plan.
MU=1 The point is located on Z-axis. This is a
unique point without a counterpart.
MU=2 The point is located either on X-Z plan or
Y-Z plan. It has one counterpart.
MU=4 The point is located in space and it has three
counterparts.
Table I contains the coordinates of the structural point in one

quadrant. A complete structure will be the mirror image of this quadrant.



III. Member

Weight factor NU are also introduced in the table of members.

NU=1

NU=2

NU=3

NU=4

The member is located along the Z-axis.

The area appearing in the table is only one-
quarter of the whole member.

The member is located perpendicular to either
X-Z plan or Y-Z plan. The length of this
member is only one-half of its whole length.
It has one counterpart.

The member is located along either X-Z plan
or Y-Z plan. The area of the member is only
one-half of the whole member. It has one
counterpart.

The member is located in the space. The
length and the area appearing in the table

is as it is. It has three counterparts.

Table II contains the incidents, the cross-sectional area and the

weight factors. The unit of the length and area are in inches and square

inches, respectively.

the quadrant.

A complete telescope will be the mirror images of

IV. Graphical Presentations

The drawings in the following pages are presented with a scale of

1 cm = 100 inches.

They can be studied as a reference in conjunction with

Table I and Table II listed above.



V. Table for Built-up Member

Detail descriptions of built-up member are to be found in Report
No. 19. Please note that the density given above is an equivalent den-

sity for the built-up member.

be/L

Ap/A

Ac/A

Ab/A

Ag/A

Ac/A

«358

.0557

354

«250

.0613

+0650

0175
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| | | |
1] -2 1] 4] 248.74 | 5.C0
2| i- 4| 3 | 482.90 | 2.50
3] 1- 5] 4] 550.32 | 5.00
4 | 1-21 | 4| 347.94 | 3.85
51 1-56 | 3 | 420.73 | 2+36
6 1 2- 3| 4| 248.74 | 5.00
8| 2-6 | 4| 50¢C.91 | 5.C0
S| 2-19 | 4 | 325.45 | 5.00
10 | ¢-e1 | & | 321.53 | 1.62
11 | 2-22 } 4 | 321.53 | 2.71
12 l 2=5¢ ’ 4 l 420.73 ' 6.62
i3 ) 3-¢6 1 4| 553.32 | 5.00
14 | 3- 71| 3 | 482.90 | 2,50
16 } 3-56 | 3 | 420.73 | 1.42
174 4- 5} 4 | 4l4.11 | 5.C0
18 | 4- 86| 3 | 501.36 | 2.50
19 1 4- S | 4 | 637.569 | 5.00
20 | 4-21 | 4 | 5863.71 | 3.65
21 | 4-25 | 4 | 355.25 | 3.7C
24 | 5-1C | 4 | 566.45 | 5.00
25 | 5-21 | 4 | 5l4.12 | 2.51
26 | 5-25 | 4 | 355.25 | 2.52
27 | 5-26 | 4 | b5l4.72 | 12.88
28 | 6- 7| 4 | 4l4.1l | 5.00
29 | 6-10 | 4 | 566445 | 5.0
311 6-22 | 4 | 5l4.12 | 2.90
32 | 6-26 | 4 | 514,72 | 13.82
33 | o6-27 | 4 | 355.25 | 4.C9
34 | 7-11 | 4 | 637.69 | 5.00
35 | 7-12 | 3 | 501l.36 | 2.50
37 | 7-27 | 4 | 355.25 | 11.87
38| 8- 9 | 4 | 497.48 | 5.00
39 | v-13 | 3 | 472.20 | 2.50
40 | ©v-14 | 4 | 659.65 | 5.00
41 | 8-25 | 4 | 58¢.16 | 11.78
42 | 8-29 | 3 | 358.15 | 1.C9
43 | 9-10 | 4 | 497.48 | 5.0
44 | 9-14 | 4 | 466.15 |  5.00
45 | 9-15 | 4 | 585.45 | 5.00C
46 | G6-25 | 4 | 520449 | 14.52
47 | 9-26 | 4« | 837.02 | 4.18
48 | S-3C | 4 | 381l.54 | 2.46
49 | 9-32 | 4 | 34C.60 | 2.67
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