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May 18, 1981

To: John Findlay 
W. Y. Wong 
Sidney Smith

ifc METER MILLIMETER WAVE TELESCOPE .

MEMO No. 3 7  !From: Bill  Horne

Subject: Support Bolts for ESSCO Panels

In our meeting of May 12 I was asked to calculate the length of bolt and 
diameter of bolt required to support the ESSCO panel we presently have during 
thermal tests of Green Bank. I have done so (rather simplistically) based 
on a support as shown on E-Systems Dwg.96E20011 (sketch attached) and a 3/8 
inch dia. bolt with a minimum length of 6 inches will keep the RMS due to 
restraint of the back-up structure to somewhat less than 6 microns for a 
temperature change of 30°F. I am attaching a copy of my calculations; since 
I don't have a drawing of ESSCO's panel I have assumed a cross-section as 
shown on the sketch. You will note that I have assumed that the RMS is 1/3 
the maximum deflection which is not quite correct for this curve but note 
that also I haven't taken into consideration that the panel is continuous 
over the middle support which will reduce the maximum deflection.

May 19, 1981

Note that decrease in length from 6" to 4" will increase max. deflection some 
3.4 times; a decrease in length from 6" to 5" will increase the maximum deflec­
tion 1.7 times.

After discussion during the meeting of May 19, I have dug out the attached 
sketches Figure 1 and Figure 2 which were prepared for the 65 meter panel 
supports. A support similar to Figure 2 could be used for the ESSCO panels. 
Figure 1 would create a higher moment due to thermal expansion in the panel 
due to the longer lever arm as shown by the following sketches:

In both cases the bending moment in the panel causing the distortion is equal 
to the expansion force F (which is constant) times its lever arm "e" but by 
locating the pin connection (ball joint, spherical washer, £*c.) at the 
bottom of the panel the moment is reduced. Note that for the 65 M panel and 
Figure 2 the eccentricity is essentially zero.
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