
Massachusetts Institute of Technology 
Instrumentation Laboratory 

' Cambridge,iMassachusett§ 

DANCE Memo #71 

TO: Distribution 

FROM: George W. Cherry 

DmEE: April 29, 1968 
SUBJECT: Discrepancies reported by Astronauts Conrad and 

l. 

Schweickart at SUNDANCE EACI 

Descriptiqg; If R31, the Rendezvous Parameter Display Routine, is 
called prior to the selection of P20, the range rate diSplay appears 

to be incorrect and is never corrected by the marks taken in P20. 

Egplanation:‘ It is true that the marks taken while R31 is running do 
not influence the display of range and range rate in N5h of R31. See 
attached PCN #129.2. When R31 is first selected the state vector is 
integrated to the present time to establish a base state vectdr. The 

displays are subsequently computed by conic extrapolations of the basé 
state vector. The marks update the permanent state veCtor but not the 
R31 base state vector. 

.Avoidance: Terminate and re-select R31. 

Disposition: Closed if NASA approves PCN #129.2. 

Description: If the astronaut switches the Radar Mbde Control switch 

from.LGC to Manual, he observes multiple LGC re-starts. 

Di§positionz This problem.was due to a bug which was removed in a 

subsequent revision. The symptom was alSo observed here. Closed. 
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Description:‘ The rendezvous radar range and range rate registers over- 

flow during rendezvous radar Operation in the LMS. 

Explanation: The GAEC P&I Specification (LSP-370-3) and the GSOP section 
V (R-557) state that the radar sends the Range Low Scale discrete at 50.8 
nautical miles. The P&I spec also states that the low range scale is 
9.38 ft/bit. This is inconsistent and indeed the input counter would 

overflow at ranges greater than about 50.55 nautical miles with a bit 
weight of 9.38 ft/bit. Thus 

50.8 n. miles >'._§2-_3§ ftl(32,767) 
6076.115 ft/n.mile 

where 32,767 is the maximum.number of bits the 15 stage input counter 
can contain. Thus, if the Range Low Scale discrete did switch on at 

50.8 n. miles, overflow would occur. 

This appears to be only a documentation problem which has been perpet- 

uated in the radar simulatpr at the LMS facility. GAEC should change 

the P&I spec and confirm 9.38 ft/bit. The radar hardware actually will 
not send.more than 32,767 bits because it has an eighteen bit counter 

which does not send the Range Low Discrete until the three most signif- 

icant bits are zero. 

Disposition: . 

Action: GAEC to change 9&1 Spec to reflect when hardware 

actually changes Range Low Discrete. 

Action: Put proper model in all simulators. 

.Also see PCN'#lhl.1 which changes reference to 50.8 nautical miles 

in GSOP. 

Descripfiion: In P35 it was noted that the first recycle reSponse to 

FL V16Nh5 does not recompute TIG fbr the midcourée correction b u r n . _  



Explanation: The SUNDANCE prOgram differs from the GSOP Section IV. 

D18position: MIT/IL recommends t h a t - t h e  coding be corrected to comply 

with the GSOP. There is no impact for this change. See Anomaly Report 

attached (Originator Control Nb. Y3). 

Dgscription: The astronauts noted that if ENTER was keyed in between 

TIG-3.5 in response to FL V99nho during an APS burn ( t ) ,  that the 
ullage jets came on anyway at TIG-3.5. The same symptom could occur 

if v3uE (terminate) were keyed in during this window. 

Explanation: A.waitlist call'is set up prior to TIG-S to turn on the 

ullage translation Jets at TIG-3.5. An ENTER or V3hE keyed in between 

TIG-S and TIG-3.5 should kill this waitlist task. The task kill is 
not provided for. 

Disposition: It is recommended that the coding be changed to correct 

the situation. There is no impact. See attached Anomaly. Report 

(Originator Control NO. Y7). 

Description: The astronauts noticed that the display of the orbital 

central angle of the passive vehicle during transfer  from TIG(TPI) to 

the time of intercept changes betweeh selections of the TPI prowram, P3h. 

They wondered why the value they entered in R3 of N55 the first time they 

selected P3h was not maintained and displayed the next time they selected 

P3h. 

Explanation: The erasable fbr CENTANG is overlaid (time-shared) with 

erasables in other programs. CENTANG does not appear to deserve an 

inviqlate erasable. However, CENTANG could always be loaded from fixed 

with the most probable value fbr that quantity. This would preclude 

the necessity of loading it most of the time. ' 



.h. 

Digposition: It is recommended that the program be modified to load 

the CENTANG erasable with the most probable value of this quantity 

(130°?) upon selection of P3h. There is no schedule impact fbr this 
change; Seé attached Anomaly Report (Originator Control Nb. Yh). 

Description: The astronauts noted that  during a Lambert targetted RCS 

burn (Phi) or during a Lambert targetted DPS (PhO) or APS (PhZ) burn 
trim, that 2% changed rather erratically and unpredictably in the N85 

display and that it was difficult to null its components. 

Explanation: An investigation of this subject is presently being con- 

ducted at MIT/IL. 

It is perhaps worth pointing out, even prior to the results of the 

investigation of the problem, that there is an intrinsic theoretical 

problem in nulling V 
_g 

may give some insight into the problem and show why the astronauts should 

in the program. A discussion of this phenomenon 

not try to make the components of !g vanishingly small. 

The vblocity-to-be-gained,7yé, at time t is defined as follows: 

lg“) = Mt) -1(t) ' ~ (1) 

where Xi(t) equals the Iambert velocity vector, the velocity required 

to coast from the present position at time t to the target position 

vector EEAEQ by Tint’ the appointed time of intercept. The velocity 

required is a function of the present position vector as well as t and 

RTARG. 

Er“) = Liam, 3239, (Tint - tn ' (z) 



t e  gperefbre that 

11,05) 5! Yr“ + 2) 7! 3r“ + h) 

because of the change in Ext) and Tint - t .  

Once the spacecraft is  on the coasting intercept trajectory, the rate- 

of-change of 2&(t) is equal to the grawitational acceleration, 5, 

iron) = gm , e ' <3) 

But before the spacecraft achieves the required velocity the rate-of- 

change of the required velocity i s  not simply equal to the gravitational 

acceleration. Therefore 

firm =, g(t)+s_(t) ~ . (h) 

when the spacecraft is not on the intercept trajectory. 

The rate-of—change of the spacecraft velocity vector is simply 

2(13) = 5(t) +5r(t) (5)  

‘where 3T(t) i s  the applied thrust acceleration. 

Differentiating equation (1) yields 

518m = firm - Sat) (6) 
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Substituting equations (h) and (5) into equation (6) yieldé 

'- zgm = em - Para) <7) 

Eqpation (7) is the result I wanted to exhibit. This equation shows 

that !é(t)  changes not simply because of the ROS jet thrust acceleration 

which the astronaut commands but also because of the term e(t). This 

term makes the nulling of Eg(t) theOretically'more difficult for the 

crew than the nulling of a.yé(t)  which obeys the simpler equation 

5130:) = -§T(t)- + I ‘ (a) 

The behavior of the velocity-to-beégained vector during an external 

DELEA V'burn is described by the simpler equation (8). 

Disposition: Open. The problem is under study at MIT/IL. The data 

from the bit by bit simulator is being carefully perused to establish 

with certainity what cauSes the erratic behavior of !g(t).  The data 

fram an External Delta V Program.butn is also being analyzed. 

Description: The astronauts noted that the Rendezvous Radar Search 

Rputine, RZM, appeared to generate a pattern which is the mirror image 

of the One given in Fig. 2.h.h in Section V of the GSOP. I 

Explanation: The GSOP illustrates how the pattern would look if viewed 
frqm a distant point in space, say the CSM; the astronauts, of course, 

view the pattern frcm the 1M and it appears reversed. 

Disposition: Closed. 
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Description: The astronauts complained that there was no MODE II 

attitude error display in SUNDANCE. 

Explanation: An MDRB was written and approved to put MODE II attitude 

error displays into SUNDISK and subsequent C341 programs. (I believe 

that I recollect that it had a 28 day schedule impact.) A PCR was 

written and introduced in the first Software Control Board Meeting to 

put MODE II attitude error displays into SUNDANCE; it was never approved. 

Incidentally) the same kind of situation could occur in LUMINARY. I' 
still haven't seen a. PCR to put MODE II attitude error displays into that 

program. Where is the eloquent advocator' for this change before the SCB? 

DiSposition: Closed. Unless we receive a PCR. 

_ Description: The astronauts Stated that N78 does not contain the Rendez- 

vous Radar range and range rate data when it is displayed during the 

Operation of P20. The crew explained that they want this disPlay for 

a. back-up to the tape meters. 

Mlanation: The only program or routine which currently loads the 

erasables fbr N78 is Roh, the Radar Self-Test Routine. 

This probably should be construed as a. discrepancy since the current 

GSOP section IV in the NOUNLIST, page 22, describes this noun as being 

callable in P00, P20, P3X, P7X. Indeed, it is only in P00 and then only 

if R014 is running that N78 contains the Rendezvous Radar range and range 

rate informati on. 

It Would be awkward to use this same noun for range and range rate during 

P20 because the erasables for N78 are time-shared. There would be less 

schedule impact if a new noun were defined for range and range rate during 

P20. 



A Very large schedule-impact would be incurred if it were required that 

rendezvous radar infbrmation were required at a higher frequency and at 

times other than the P20 (R22) reading of the radar. 

Consequently, it is  desirable from a program schedule ViGWpOint that 

‘the radar ranging information be supplied only when P20 is  running and 

at a frequency of about once per minute. Thus, P3X should not be ex- 

pected to read the radar and provide display information about range 

and range rate when P20 is not Operating in the background. 

Disposition: I understand that NASA is  writing a PCR to provide the 

display desired by the crew; 



MIT/IL SOFTWARE ANOMALY REPORT- ramrom 
1.x omcmmom II: enema/«non.- 1.) om: 1.4 onlcuwog J':"‘°m SUNDANCE o 

’ h . . .. p. Adler { MIT/IL h/23/6 60"“ Y7 m m m  o 
1.5 oascmnou or mommy: l 2 3 

An enter or terminate response to FL V99N1+0 between TIG-S and TIG-3'. 5 
for an APS burn will not prevent ullage from comim on. 

CONTINUED ON PAGE 1.6 DESCRIPYION OF RUN: . 

' , cosmnuso on M0: 
-M11‘ ANALYSIS- ‘ 

2" “"55 ' Ullage off prior to ullage on doesh't ate]: ullage from coming on. 

conrlmeo on m: ' 
2.2 'RECOGNITION: 

Effect after enter discovered by astronaut; similar problem after 
terminate found at MIT. 

2.3 MISSION EFFECT: 

‘ common ON PAGE 
Ullage could be left on for an excessive length of time. 

_ commmo on PAGE 
2. 4 A‘IOIDANCE PROCEDURE. ’ 

Do not respond to W until after 1316-3. 5 sec. (for an APS burn) 

CONTINUE“ 0" PA“ 
2.5 RECOVERY PROCEDURE: 

Ullage will-go off whennew program selected. 
. - CONTINUED ON PM?! 

2.6 PROGRAM CORRECTION: fl 
Delete ullage-on task following an EMER or TERMINATE response to use (UHTAS?) 

‘ CONTINUED ON PAGE ‘ 
2.7 RECOMMENDED DISPOSITION ( Fix. Work-around. etc): . 

. n" pmgmm cosmmsoon not 
2.8 RECOMMENDED IRE-TESTING: * 

' Level 5 and special hybrid test 
» 2.10 DAVE. 
commute on F333: 1431/ ’65 

3.1 NASA'DIRECTION: 4.1 cmsmc ACIION rm» ’ 

commueo ON PAGE comwuco on me 
3. 2 NASNMSC SIGI'AIURE: 3.3 ORGANMA'I'ION 3.4 ONE: 4. 2 SIC.” . HUN: . c' .3  DRUG 4Tb W0 4.4 DME: 

manor... 



M I T / I L  SOFTWARE ANOMALY REPORT lannmrr‘" 
LI ommmon: 1.2 oncmnzmom 1.3 one: u omcmmgg L m  ”MOE 

G. W. Cherry MIT/IL h/39/53 comm. Y “ !  EMT/VF kvtiv VISIUN 
1.5 DESCRIPTION OF ANOMALY: . _ 1 v 1 r e  8 ions 

CENTANG is loaded withgarbage at the beginning of P3h. 

' , CONTINUED 0" PAGE L6 DESCRIPIION 0F RUN: 

ObserVed by Astronaut Schweickart during évery'Rendezvous Simulation. 

CONT I RUE!) ON PAGE 
-MIT ANAEYSIS- 

2.1 CAUSE: ' 

CENTANG is time-shared. 

common on me 
. zi ntcocmnon: 

Sees arb e. 
g 8.3 commuco ON PAGE 2.3 NlISSION (Freer: 

More time required to proceed through P3h. 
CO ‘JTINUED ON PAGE 

2.4 AVOIDANCE PROCEDURE: 

load CENTANG every time. 
' commuco on PAGE 

2.! RECOVERY PROCEDURE: 
N/A 

CONTINUED ON PAGE 
2.6 PROGRAM CORRECTION: ' 

Load 'CEMANG from fixed at the beginning of psh with 130°. _ ' - 
‘ COMINUED 0“ PAGE 

2.1 RECOMMENDED DISPOSI‘IION (Fix. Work-around. etc): 

' ‘ Fix 

CONTINUED ON PAGE 
3 .1» no 51- I n :  2.: tea: 1: to £1135 l 6 Special hybrid test of 1:31;. 

comma on PAGE ”)7'K/ ' 
' 3.! NASA OMEC'IIM - ' 4.1 CLOSI.‘ 3 ACTION TAKEN: 

cqmmuzo ON PAGE commuco on PAGE - 
F2 NASAilHSC SIGNATURE: 3.3 EGMIZAIION 3.4 057E: 6.2 SOGNMURE! 4.3 ORGANIZAHON: 4.5 DME: 

”Gil“...— 



MITIIL SOFTWARE ANQMALY REPORT {mm 
I ORIGINAI'OR: IL: maximum In 0 La oalcmmou' ” I m a m . “  

Go W. Cherry HIT/IL “fa/68 CONN!“- m‘ Y3 L W '  

1.: otscamnou or mourn: ' ' 1L____§2.z___'_. 
In P35 11: was pbsei'ved that the first recycle response to FL V16Nh5 

does. not compute $16 for tn; nidcourae correction burn. 

. CONTINUED ON PAGE 
L6 “SCRIPIION OF RUN: 

Observed by astrbnéut Ichweickart during rendezvous sequence on ms. 

comwcp on m: 
- Ml'l' ANALYSIS ° 

2.! CAUSE: ' . 
Program differs from 030?. 

Cowman on PAGE 
272 necocumou. 

'l‘IG not updated by recycle. . 
comma on PAGE- 

2.) MISSION [men . . - ' 
Too little time could be allowgd to prepare for burn 

. CONTINUED ON PAGE 
12.4 AVOIDANCE PROCEDURE: 

Fix Program . 
'commuzo on PAGE 

2.5 RECOVERY PROCEDURE: 
NA 

commuco on PAGE 
2.6 PROGRAM connecnm - .. 

. Recompute TIG on recycle response to FL V16 1W5 

' COMINUEO ON PAGE 
. 2.7 RECOMMENDED DISPOSITION "It. Work-around. dc): 

Fix No input to fix. 
commuzo ou' PAGE 

2.: Recommom RE-IESIING: ' 
Rea-teat P35 

'. g 2.9 r LSIGMIURE: . 2.10 we: ' 
communal) on m: W . C 2 Zflgny '6 g 

3.1mm museum: '- » u qosm ACTION mm: , - . 

. "'\ ' 
, . - comma on not ‘ oommum on we 

r: unsmsc sucumne: 3.3 cm I am: ' u SIGNANRE: 1.3 6R"G'A'NTU105F'—m—4J : 

M“ I (f..— 
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APOLLO SPACBCRAFT sormm CONFIGURATION CONTROL noun 
- noon»: cums: REQUEST - - 

M IT PM: 
1 . 1  ORIGINATORI: Q K Char: 

‘ ‘ O  O . . .  V 

fl u .  - -  . - - - | -  

-.o COMPLETED av 
, .  ORIGINATQR 

'. . 3  EFFECTIV IT?‘ . 

DATE: 4 1 2 9 ( 5 3  

SUNDANCE' 

1 . 5  REASON(S) FOR CHANGE: 

'..6 DESCRIPTION OF CHANGE: 
"For ranges below 9. 38 x 32 767 feet, the RR 
indicating to the LGC that the low scale factor 

- 1  m . . —  0 Y -  

- . M0“ SOFTWARE CONTROL BOARD 0R FLIGHT SOFTWARE BRANCH 
' DECISION FOR VISIBILITY IMPACT- ESTIMATE BY MIT 

.- «—v V 
‘L L 

VT ,— 

Ji . " " O  u. w fi - v - o  ' . _ - 9 ‘  n n . -  N ‘ -  

L .- ~ ~ -  - W  . . . - -  a u- 

.-. . 2  REMARKS . 
. A L .  - A _ ‘  A .  h ‘  J 

“ - 0 -  

w 

3T0 MI? VISIBILITY IMPACT avnuaubu: 
O. . . -  1* 1 ' -  v WV v~ 

3 2 IMP-ACT OF PROVIDING DETAILED EVALUATION: 

3 . 4  REMARKS: 

GSOP' andjsimulator éhange only. 

Mimsui' m inbvzni 
AAA ._L 

”7 I 7‘."/ Y/l / 

- No. / 9 /  '1 / 
. (Completed by FSB)U 

1.  2 ORGANIZATION MIT / IL 
APPROVAL: DATE : 

1.4  mm: or CHANGE: Correct GSOP Ref-  
erence to Range Low Scale Discrete 

GSOP reference is inc'orrect'. 

Replace the sentence starting at the bottom of page 5. 2 -  48 with 
issues the Range Low Scale discrete 
should be used. " 

v v  fi w — v — w - i  r . ‘ 4  1 ‘ ]  

2.1 - , ' 
E] APPROVED E] DISAPPROVED 

2.3 sormaas common nom' on FLIGHT 
SOFTWARE BRANCH SIGN OFF: 

DATE: 

sEisfiuu-z ‘IMPACT: ' 
0 

STORAGE manor: - 

—v 

3,1. 

3 .3  
l 

)2 «w: W (b 
4/2 2/? 

3 . 5 MIT COORDINATOR: 

DATE: 3”?” 
fi g  

PROVIDE agrarian 
V ‘I’ . V 

” 5.6 sorrwana common . a. 1 
30m ac'rzou Dnmzm CHANGE EVAL. D CHANGE EVALUATION D DISAPRROVED . 

'5. 2 REMARKS: ,a.3 SOFTWARE common. 
BOARD SIGN OFF: 

DATE: 
'._--..- _ _;_ _ W W - W mm A _ L M - 

5.0 MIT DETAILED PROGRAM ' |  5.1 MIT COORDINATOR: 
, .-- '._-....rtmm... rmmmmon u MW | mm: 

s 2 an EVALUATION: . . -) -~.r "‘ “ 
GSOP action: Norm Sears Mir»; gift} lbs! HA5 3‘ EM WA 
Simulator Action: Kosmala GI ick . 

i.................-_S;‘ * fl “T' rfiwwa - ‘..“; M. g“  1.. 33:17; “M. _ W '7 g “-33 
6 . 0  SOFTWARE CONTROL BOARD DECISION 0' m 

WDETAILED PROGRAM CIO'INGE EVALUATION 
o h  . 0  a “  - -o- o - u * -  - “ - - o n  ~ 0 0 “  " ' 0  I O  

REMARKS: , 

a ‘ . . . - ' - - . . . .  - 
m4. 

"“ ‘ 0-.- ‘ . . - m  . . . . _  n- o . -  n'o-I-oanuo .. . . ' . "  
‘ a .7 
u ' .  0 .  

. o  b-‘o 

9'1 sum or. common 
D Immigmmmn 

V I .  

nxsapmovan on STOP 
D ImLmnN'rAEou - 

6 .  3 SOFTWARE CONTROL 
BOARD SIGN OFF: 

. \  l ' I " ?  . 

w 



'. a) w ' ' " " - ' MIT {29.2. L" 
1' . - .. APOLLO mam“ sormnn councmuou comm. 301m) , - m - mung»; cnmqi: nouns: - N :2”. z 

d . O .  

; -._°~ ‘ - ' LP!” 1;" L. (If ' ' F (CompletedJ Ffilz 
1.0 coxpwran a? ‘ 1.1 onicmmn: 1 L2‘#b§GANIZATION° MIT/IL ' z . 10§IGIVNAT3R . nus: 4 3 APPROVAL ._____'___ one;— 
1.3 ' EPFECTIVIW: ' . . 1.1. rm: op CHANGE: Clarification of SUNDANCE 
1 . 5 .  REASOINS) FOR.CHANGE: 

R 31's operation 
To clarify the operation of R31. the rendezvous parameter 

display routine. 

' 1.6 nascnzpnon 6? ORANGE: ' . - ' See: amplification sheet . 

v i  I’ I V ‘r' V' . O ‘ 1 ' “  ~vv 
‘ o . Y . .  v . . . “ J  — 

- . - A +  “ A  ' 'A- ..A‘ ' .4 . ‘2. o sor'rwaiz CONTROL BOARD on nxcm' sommnz swan _ 2. 1 . DECISION FOR VISIBILITY mac: zsnwvrz 3‘! M11 D APPROVED El nzsupnovzn 
2.2. amms: . _ - - “A 2.3 somns comotnom oa'nxm 

. _ ' 30mm: annex smu on: 
. DATE: 

L; ‘ - ' h A T :  ' . ~ _ ; h * k  “ w  ; .  - ‘  ' A - . _ A J  3.0 an VISIBILITY IMPACT EVALUATION: . - 3.1 scumms mum 3 ' 

3 2 mucu- or PROVIDING DETAILED EVALUATION: A - . 3. 3 s'roriaca IMPACT: 

: 3.4 axs: ' . 3.5 an coonnmxroxé 
DAIBL- ' ' L 

- E  ' ” : 7 ;  - . . r w 9 raw- _; ~;.v-. , g 
5.0 sonic“: cou'eL - 4. 1 names? AND PROVIDE PROVIDE DETAILED 

BOARD ACTION animus!) CHANGE EVAL. U CHANGE EVALUATION [J ntsm'nom 
1.. E Jaws: A f ' ° 4.3 semen: comet. . ' . ; - . ' 30m smn om " 

. I DATE: 
.' : ‘__.v w— : 4 1" ‘ - .4 ._ * . . .  - . ___J 

5.0 MIT DETAILED mock»: ~ ; 5.1' MIT cooanmu'oa: 71; My 1" (Ana/7’ 
,......._._m£mnz,. fVAIJJAIION _ 1 . DATE: 4 n ':[}c 

‘- ' Us..." Y ' s ”  I f "  t‘ “ 1 " : { 7 I H  j} 
‘ $ 0 2  “ I t  EVALUATIQN3. 0 ’ m f ) . ‘  ' f  ’,;’.’s’;: . U k h - U  E U " .  tfi fds  L ’ O O ‘ I ‘ . “ ‘ . O . : J “  

. f 6  3 ' _ , a  (I r c ’ x / J u a l ' f  ’ / u  a. 0 1 W  “ ’ 1 ‘ ,  " . . . / X  
9 * 4' a .w/  A. r m  cow .. In.» l - N :  / ' .A'; (Z... / 1:“, 1. £502,752 1 4M! 47’ [44/244 J 

I; V - “  #- “ - ’ ~ L . - ' -  A g L  ; . ‘  ‘ _ . _  . . - - .  ‘ 

6 0 some“: COWL 30“” 03°15!“ W “.17 4 ‘-1 sun: on comm: nrsapmom on m! “Tm-39 PROGRAM m3 summon ' mnmxrton Cl mtmmxnou 
V‘v 

' A - A A ‘ "  A A A .  ' - _ ' . . .  ‘ A  “ L A  

6.2 mums: -- , - 6 .3 50mm: coimot. 
' . noun SIGN om 

DATE: _A 



J . APOLLO sucacurr sor'maz CONFIGURATION CONTROL BOARD 
. -mm. muncuxon sneer ~° 

PAGE.’ 2 or 

macaw came: I 4? 0 .2- namm 3!: G- Chef}? ' nicniizmxou: 
REQUEST no. 1mg:- 493(63 ' MIT/ IL 

communion sncnpu (REFER to noon NUMBER AND um: . ' 
on macaw CHANGE “quest roam . w 

Add the following assumptions to the list of assumptions 

(3). If navigation marks are made after this routine is selected and 
running, the effect of the marks on the state vector will not be 
exhibited in the display of range and range rate. To see the effect 
of the navigation marks on the range and range rate i n t  N 54, the 
:(3.,stron)aut must terminate this routine (PROCEED) and re- -select it 
V83E .. 

(4) If R31 is run for a long time in coasting flight the range and range 
rate information in N54 will begin t9 degenerate because of the .cqnic 
extrapolations of the- state vectors ~ 

On line #20 show . .  , I 

Extrapolate LM and CSM stat'e vectors to present time' by pre- - ' 
cision integration (described 1;: Section 5. 6. 7.1 of R 557) to 

. establish a base state vector fm‘ the subsequent conic (Kepler sub- 
routine) extrapolations. . 

L 
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