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t h e J ttitud c ilc_) lrl rn ude im mediately, r a ther th;:in fir s t darnµiug the spJ.cecraft . 
r a tes as desired . 

6 1 PTIOIIOf RLJ ·:i, - . - -- ----------
CONTINUl D U~ i' ACl 

1 

I 

I 

Se e Data A mpl ificat ion Sheet 

CO NTIN U[D ON PACI i 
- -~ -- .. =-=-=·-= 

-//I T ANA LVS'S -

2. I CAU SL I 
I 

See D;:i_ta Amplific ation Sheet I 
I 

CONT I .. UErl n ,, P 4(, r 

2. 2 RlCOCk lTION: I 
Rat e and att it ude ove rshoot w ill be observed after /\CA is re t urned 

I 

t o d c ten t . CO NTINUED 0 " PAGE I 
- --

2. 3 MISSION UFE CT· ! 

Slight RCS fue l pcno.lty due to o\·er shoot . ' 
' I 
I 

CONT I NUtO ON PA GE I 
u AVO IDANC[ p;wc:i•UR, : 

! Pause in d e tent for a short t ime b efore m ov ing AC/\ out of d etent th e 
second tirn e . CONTINUED n N PAGE 

2. 5 REC OV ER Y PR OC: DU iH: 

None ne c essary i 
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1. 6 ;D esc ription of Run: 
I 

iT he a nom aJy was di scovered by G rumma n e ng in ee i's w hile a ttempt
ing to cx c c ule th e fo llow ing manual rate c o mm and sequ e nce on the FIVIES/FCI 
simulator : 

1. s t c:irl in dct ent 
2. mov e /\CA ou t u f det (:'n t to s o ft slop 
3. r erna i1 1 o n th · so ft sto ps until th e pse udo -auto matic moue is 

enter e d 
4. r etu rn /\ CA t o cl c t e nt 
5. q u i c kly r e tur n . .\CA back to soft stops (b e fore pse udo- au tomatic 

mod e ca n b e e stablish e d in d c len t position) 
6. r emo. i n o n th e soft stops until th e p seudo - a utomatic mode is 

enter eel 
7. retu r n ACA 1.o de t e nt 

V/ h e n th e /\ CA w as r e turn e d t o d e tent for th e final time, r a t e and attitude 
ov ershooting w;:is obs e r ve J. 

2. 1 Ca u s e : 

I\l1T a ~; rccs v. Lt h tl 10 fo llow ing an alysi s pr e sented by U. Berman, 
C . T i llm a n, and J. Gl2.ssrna11 in G AE C si mul a tor discrepan c y r e port LM
LU;\ l - 67 : 

Th e effect is 1°cb1 l':! to the h2 ndl i ng of R C.Sf' L AGS B09, .J C ST IN . Wha t 
h ap pens ( an be se e n by foll o1.-:ing th e hi sto ry of flC:-; F'LAG S Jnc! Di\ PBOO L S 
Bl2 , OU}·U'! C FLG, tlll'u t l, e abo\·e s eque nc e , with tl 11 : a i d of l- igure 3 . 4 -1 6 
and - 17 of Se<" t ion 3 o f the GSOP (att a ched) . Wh e n the s tic k is just mo ved 
out o f clel r11t OG HR C F LG i s te sted 2.11 d s inc e it i s O a n i niti a ] iz ;:ition pass 
i s made in P - A xis . It is at this poi nt that OURECFLG and JUSTIN ar e set 
(made equal 1). 

When t h e s t ~c k i s r et urn ed t o cl e te nt as d etrc t ed i n P axis (F ig . 3. 4 -16), 
O URR CFLC is tested and 5 in c e i t is 1, J USTIN i s tested . Since J USTIN 
is also 1, t l1e r o utine w ou ld co ntinu e o n t o Q , R - A xi s (Fig . 3 . 4 -1 7 ). Her e 
t h e co ndit ion of tlle stick (;:is determined by a check of CH 3 1 in P-Axis and 
buffered in C H3 l T E :\ IP) i s che cked. 

Since it i s in cJe t e nt OURR CFL G i s c hecked_ a nd be ing fou w l s e t, JUSTIN 
is r es et . As s uming rat e co m mand changes and p rime ax e s r ate err o rs 
greate r t h a n the brcc:ik o ut l e \·e l and t he r ate deadbancl s r espe c tiv e l y , 
Dir ec t R ate Control will b e es tabli shed by s e tti ng RCSFLAr;;3 Bl 1, C:2RI3IT. 
O n the n e:\.-t P - Axi s pass wd h th e sti c k still in det ent O URH L F LG i s s t ill 
s et but th ou [; h .JUSTIN is r e:=;et , t r ansfe r i s made t o Q , R - A x es wit h out 
res etting OUR RC F L G (s ee F ig . 3. -i: -16) b ec ause QRBIT is se t. 

N o \'.r if t he s tick is de flect ed o ut o f de t e nt before Q, R - ax es es tabli s h e d 
A uto - a s iml~catr ri by QR E I T b e in ~ re set - t he program wi ll he left wit h 
a d e flect ed stic k a nd J US Tl N equal 0 . Note t hat u p to n ow ;i, n cl in fact un 
til the stick is next r e turned to detent th e r e is no visible a nomalous effect 
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on th e. cu11l1·ul of U1c- \·chicl e . 

H 0\\" ( ' \·(~1· , i l fhr s lic·c: is r ' '. u 1·nc cl to clctcni. a ft e r P sr-ud u - Auto has been 
cslauli:--:\1ccl (qrn nT 1· c·.3c: ) t !Cn afLcr thr te s t of 0111tHCFLc: (refer lo 
Fig. :3 . -1 -l G) tl 1L· tc· s ts on J l-STI N and Q TI DT l' w ill find i. h cni l •n fh r e set 
s o OU J--Ul C l "LG vvill be reset . Now in Q , n - ax e s , wh e n OlilUi.CFLG is 
t cst r-d :-rn d fr1 und t o be rcsc~, t he program flow will be transferre J to 
Aut orno.l i c Control. 

So much fo1· how it happ en.,_.; - he re is a su m mary of the op c ra lio n;il con 
sideration s : 

A. Th e l e ngth of ti;,1e th e stick i s o rigi n::i..lly cleO c ct c d i s 11 o t i mpu t'i ::i. nt 
e:s.:c c1 1L ;is i t ;iff, •cts the ra te establi shed befor e retu rn inLo clc tc:nt , 
sec I -'. b c ] m\·. P.::eud u - Auto mode clu es no t have to lJ e established, 
as a l og ical r e Cj ,:ir c r: ; <2 nt . 

B. Th e ti m e of n c:2n 2clion of t he st ic k afte r com ing back to det enL i s 
th e co nt r olli. ng fact or . It mu s t be moved out before Aulo i s c s lab 
li s lwcJ . Th i.s is de:pc ncient primarily on the a mo unt 2ml cJuratLo t1 o f 
th e origin;1.l cl cfle ctio :1. For example , we no i. e d that for th e S.S de 
fl ection, 20 ° / se c , r e t urn to Auto \\·c:i s controll ed by til e QR Timer -
--1 s ecs , h ow eve r , t hi.s was close to the point ;:i.t which tr a nsfer would 
hav e uc cur1'cd on a 1·2 te error basi s . 

C. Ps euJc1 - Au to n od e r:rnst b e E; Stabh ~hed before fi rw.l 1·cturn to de 
t ent . rl'lagnitucl e of r .ite comrn;incl ed (over the br eak out l evel) i s 
not im r o rta11 t to get the effec t althou g h of course it deter rn ines the 
m agniluclc of the o\·e1·s ho o t . 

D. T h e o vershoot phenomenon can b e a\· oiclc d by making an adequate 
paus e in detent befor e going out the second time." 
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