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5l76:SA.N;jch 
TulTE: 9 l\lJ.a:v 1968 

l. 'l:ests have recently been made in -the Anechoic Cba.mber to study the 
dist;ortion in omnidiref!-tioual i::overai.ge by grEA.vi t;y g1·ad.1ent oooms Q 

2o The te6t model corisia;ted. of' a half-scale satellite with t;wo (2) 
hemispherical ehe"1lis J.l~ inches in diameter joined by a 3 inch high belly~ 
band. Tt,o ( 2) turnstile antenna arrays ( one in ea.ch hemisphere) and 
three { 3) booms trere mounted on the modelo ill booms were mounted on the 
top consis·cfr1g of one ( l) vertic~l boom 10 feet long and wo ( 2) hc,rizont~l 
booms.ll 12 feet long» forming a 10 V"1 with an angle o:f 60 degreesu By using 
baJ.f' .. $ca..l.e., double t;he actual length was simu.la.ted ao ·that the equivalent 
boora lengths ·were 20 feet a.nd 2!~ feet reapecti vel;y. The boom to ant<::n.oa 
length ratio was 12 to l, 

3. Over thirty ( 30) ra.dis.tion dist:ribut;ion antenna patter~ were run 111 
both horizontal ©ld vertical polariY..attona. Patterns vere run without any 
booms on the model. to con:fj,rm the he.lf'-scale thiiat,y. Boom effects investigated 
include grounding of booms., boom J.ength; location of horizontal booms with 
respect to the a.ntemlb', and upper 2nd .lotrer tu.t.-natile effec·cs. 

4a As a result o:f these tests.ll several conclusions and recommendations can 
be mer.de: 

·(a) The presence of the vertical boom by itself does not e.ttect the 
antenna pa.tte:rn&a 

(b) The horizontal booms show.a. be grounded. Grounded booms had 
better patters and were not effected as much by varying other pa.ratJ]f!ters. 

(c) The presence of the horizontal boorr.tS cha.nged the null~ (maximum 
variation) f'rom L-------~with an average of 35i of the :pattern area belot-1 

(d) For the placement of the horizontal boomsp with respect to the 
antennas,the following configurations are ll~ted in the order of preference: 

lowez· turns-tile.., rrvn a.round antennas 
.lower turnstile, "V" between antennas 
upper turnstile, "V11 betc-reen antenna.a 
upper turnstile JJ "V" around e...nte.ru-JAs 

It should be noted that the 1ower turnstile waa not affected as severely by 
the booms as the upper turnstile., but the upper turnstile had a better p&ttern 
in the lower hemisphere which is the most important area wheri the satellite is 
properly stabilizeda Also the difference be·tween. the best and the t;o:rst of' the 
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:rr□-P--sEcRET~ C 
i'O'x::' ca9e~·-·ei:bed ·•above···±:a--not -veiy bigD There i-1as e. spread for the 
ps,rcenta.ge of the ~ttern below· I land a r.,pre~d for 
the TIL"l:Kimwn 'Wl.ria.t:i.on from! ~-----~ 

{e) When t~ bOOID length 't-ma shortenedJJ the pa;tterna tended to 
·beco?.!l; more 0imw· to the pe;tte:rn~ of th<= model without ~ny boome a 

5o In concJ.trJiOD.» C'J;tho~ the proposed flight configurotiai im l&ct in 
the order of pref~Toxr,ciaap ito par:f'ormance should still be a~,tisft,,c'i..ory. 
These tests indioo:i.3 1.onse:;r booms t.1hould be tested to learn more of the 
effects of the boOME9 therefore., a one-'thizd scale model is being constructed 
8..Ud tests •wi!l be rtm cm. it this 6ll\"Wmer o 
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