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Summag_y

The present design uses 12 segments for all members, and the cost of manufactur-
ing these members is about 1/2 of the total cost for heavy members, and about 2/3

for light members, This cost can be reduced by decreasing the number of segments,

Of the dish structure, 23 members in each quadrant (43.0 % of the total weight
of the dish) may be replaced by a single pipe, The lowest dynamical frequenzy of
any of these pipes is 2.,h4 cps; wind-induced vibrations require that li of these pipes
are made from high-stress steel., If a member is replaced by a pipe of equal stiff-

ness, its weight decreases by 214, , and its manufacturing cost is eliminated,

A number of 32 members (19.3 % of the total dish weight) may be designed with
i segments instead of 12, having only 51 single pieces instead of 219, Of the tower
structure, 13 out of the 28 members (60.2 % of the total tower weight) may be of

a simple design.

All remaining members of dish and towers may have 10 segments instead of 12,

which will reduce the manufacturing labour by 20 % ,



1. Single Pipes

Many members of the dish structure carry only small loads and have small slender-
ness ratios. These members may be replaced by a single heavy pipe. The slendernsess
ratio then increases by a factor ),,77 (see Table 2); the maximum allowed stress
decreases by a factor depending on the slenderness, and the stress ratio (maximum

prevailing stress / maximum allowed stress) increases by the same factor,

The dish structure has 178 members in one quadrant., Subtracting the surface bars
which actually are panels, and the rim of the elevation wheel which must provide a
circle for the gear, we have 134 remaining members which are entered in Fig.l with
their slenderness ratio .ALO and stress ratio Qs both values for built-up members
of the present design with 12 segments, We call 443 and Qs the values for a single
pipe of same stiffness and same load. The borderline between Fields 1 and 2 in Fig.,l
then is calculated for the two conditions:

Q, ¥ 1.00, (1)

A, € 200, (2)

All members in Field 1 may be replaced by a single pipe, They are listed in
Table 1, and their weight makes up 43,0 % of the total weight of the dish (including
panels, but excluding the aluminum plates). Replacing a member by a pipe completely
eliminates its manufacturing cost. In addition, the weight decreases by 21 2;, since

feq = 0,358 for the built-up member, compared to 0,283 lb/inch3 for steel,

Some of these members have very large bar areas, and rectangular combination

shapes might be used instead of pipes., For the suspension bars, see Report 22,
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Table 1, Listing of 23 members which
may be replaced by a single pipe.

1-56 22 - 1 38 -1 51 - 53
5 - 26 25 - 30 43 - Lk 51 - 5
6 - 26 26 - L Ly - L5 51 - 55
8 - 25 27 - L7 L5 - L6 81 - 57
11 - 27 3L - 46 45 - 58 57 - 58
19 - 56 38 - L0 46 - L7

2. Lowest Dynamical Frequency

The lowest dynamical frequency of any single member should be considerably higher
than the one of the total telescope (1.05 cps). It must be checked whether the single

pipes of Table 1 fulfil this condition,

From equation (3) of Report 20 we derive, for the lowest lateral vibration of a

pin-ended pipe of length L, in inch,

V= 3.12 x 10° (LA cps. (3)
Or, with A= L.77 4.,
V = 0,653 x 10° (1.A)™Y cps. (L)

Fige2 gives _A_ and L of all 23 members of Table 1, The straight lines show the
lowest frequency YV , if the member is replaced by a single pipe., The lowest value is
2. cps, for member 4O - i3, All other members have Y228 cps. It thus seems

that vibrations do not impose a problem for the dynamical behaviour,

Wind~induced vibrations could be more serious, But if they are treated as in
Report 2l;, the problem can be solved if L of the 23 pipes are made from high-stress

steel of 60 ksi yield,
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3. Built-up Members with n Segments

One should try to cut down the labour cost by decreasing the number of segments
for those members which are not contained in Table 1, But there should not be too
many groups with different n, It is suggested to have a total of three groups:

(1) single pipes of Table 1; (2) simple members with n =l; (3) all remaining

normal members with n = 10,

For standard steel pipes, r = 0,702 AZ/B; with radius of gyration r, and bar
area A. Calling el = (area of main chord) / (equivalent area of member), the slen-

derness ratio of a chord then is

A . L/n . %

n 2/3
0,702 (oK Aeq)

Table 2, Slenderness ratio /L s and number of single pieces m,

for members with n segments,

n A |4, /Ay w m/219
12 250 1,000 219 1,000
10 «253 1.194 177 .808
N »270 2,860 51 233
single pipe 1 h.77 1 .005

Some values are given in Table 2, with & from our member program, Using these
nunbers, the borderlines in Fig.l then are calculated under conditions (1) and (2).

We axrive at the following results:

First, all members may be designed with n = lo segments instead of 12, For

two members (19 - 21 and 22 -~ 26), A must be increased)by less than 1096,for moving

them from Field lj into Field 3, The peduction from 12 to 10 segments decreases the



-5 -

number of pieces, cuttings and weldings by 19.2 % , see Table 2, The manufacturing

cost will decrease by a comparable amount,

Second, We have 32 members in Field 2, Their weight is 19.3 9, of the total
weight of the dish (including panels, excluding aluminum plates). These members may
be designed with only L segments, which means 2 end-pyramids and only 2 segments with
battens, diagonals and triangles. This simple design has only 51 single pieces, in-

stead of 219 for n =12 or 177 for n = 10, All members of Field 2 are listed in

Table 3.
Table 3, IListing of 32 members with L segments,
1-21 11 - 36 30 - 31 Lo - L3

2 - 56 21 - 38 30 - 43 L1 - 15
3 - 56 21 - 1,0 32 - 33 W1 - 47
L - 25 22 - 23 33 - 34 L3 - 51

7 - 27 22 - 38 36 - U6 W5 - 57
9 - 25 25 = 15 36 - 47 47 - 57
9 - 30 27 - 28 38 - 57 51 - 52
9 - 32 27 - 36 38 - 58 56 - 22

Field 1 (single pipes) and Field 2 (n=l) together make up 62.3 % of the total

dish weight, leaving only 37.7 %. for the normal members with n = 10,

)i, Tower Members

All heavy or shorter tower members may be designed in a simple way; either with
i segments, or from rectangular combination shapes with bracing plates., They are
listed in Table L, and their weight is 60,2 94 of the total tower weight, The re-

maining tower members may also be designed with only 10 segments,

1-5 1 -7 3-4 56

Table . Listing of 8 tower
1-6 2 -l L -5 6 -7

members of simple design.
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All members of the dish structure (except surface and elevation wheel),

Fige 1.

S present design, 12 segments,

'A’o = slenderness ratio
Qo = stress ratio
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Fige 2, Lowest dynamical frequency M (lateral vibration),

of all members of Table 1, if replaced by a single pipe.
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DEAR SEBASTIAN - APRIL 24 1969

THANK You FOR Youk LETIER OF APRI 20 REGARDING “THE UNIT (0 Scaunb FOR THE
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ABC 0 SEC WHCHER THOT Flevkes ARz REASONALE W WALH CAC AND T RCRET THE ARVS
UH(TAT 0Ny

AS You CanN (o€ 1 Havg  usen THE EXNONTS Wotres f BY You ANY MAVE  ANCAED HAT
The FAGAATON COX  IBCwoes WEoWL (6 Ar 507 Ads BT § Axeday AT ANSTREE 102,

THC WEwWIWe OF PoxTiod (S THAQ UARTWs Witk (ENeTH ANo WAL TRCRNI CSS |, Wil “THE  Prouds ~
Pod PSST COST PoRTion  CraNbEs 0T LINCARLY  (PIGEs Beite HEAVIBR O% UGHTER RESPTEIQY).

THe Resuls 0F THIS  ANANSE Ble Swown O8 & ttor oF uaT Cot (/) oF AeFedue

AND Towta STEcLTURES U, 5. SIZEAND (MO(CATE A HGHST UNT Ot ¢ § VT4 Foa e
210 F. Wt or & lowey oF § .TTlu son THe Guo Fr. ouT.

Besr REGARDS |
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