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_Joint NASA/MIT Development Plan Meeting #24 

Held on 26 March 1968 

1. Sundance 

Reassignme nts of pers onnel increas e d the leve l 5 eHort so that 

comple tion is now schedule d for 7/2/68 . 

NASA stated the y will delay making flig ht" ropes as ~ong as the 

schedule permits . 

Some Problems 

1) Mode II attitude erro r display is not provided. 

2) Rate command attitude hold during P40 & P4 2 

i s not provided. 

3 CSM docke d delta V monitor threshold is being 

checked . 

4 ) Short (les s than 6 seconds ) DPS burns are in­

accurate . (do not _account for en gine on del?-y) 

5) Ullage (x - tra nslation ) is susta ined for more 

tha n . 5 seconds after engine on s i gnal is sent 

(P & I spec .) 

6) 
. 0 

Attitude error n eedles peg at about 2 - rathe r 

than the a nt icipated 16 7 /8 ° or the crew desire d 

50 _ 

Action : G . Cherry / W . Stam eris - M IT directed 

to generate PCN and necessary ICD docume ntationfor 5° . 

7) Minimum range a t which P20 ope r a t es accurately 

is not yet known . 

8 ) Orbital integration cannot integrate backwards for 

more than one orbit . 

9) CSM - clocked rate command attitude ho ld works 

but not as efficiently as it could . 

On the Trim Gimbal Fail light problem NASA to i ssue ECP to 

GAEC and a PCR to M IT . 

L eve l 4 test status still indicates 4 / 9 FACI. 
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NASA (T . Gibson) delivered FACI requirements in rough 

form. 

ACTION - MIT (G . Cherry) comments in 1 week . (4 / 2/ 68 ). 

Mtg . #24 
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2 . Luminary 

(a ) Execution time in P64 is a problem . MIT is re.ducing the 

DAP execution time to gain 4%. Additional relief can be 

realized if a specification change on the altitude and altitude· 

rate analog tape meter drives from 3 cycles / sec . to ·2 

cycles/ sec . can be made . 

MIT ACTION ( G. Cherry) - Submit PCN and necessary 

ICD changes . 

(b ) MSC (K . Cox) ACTION - PCR on rate command/attitude 

hold similar to that provided on Colossus. 

( c ) MSC - DPS ne e·ds ± 8% .at 57% throttle vs presen\ 

spe cified 50% . Luminary GSOP Chapter 5 specifies 55 

to 63% . MSC direction at present is to follow GSOP . 

(d} MSC - GAEC wants 15% vs present 10% on DPS start. 

3. Colossus 

This change and others in the P4 0 area should be revi ewed 

by MSC as a group ; MIT is to awa it directiqn. 

The latest development plan was reviewed . FACI moved to 7 /17 

by PCR actions . All l eve l 4 t ests will be started by 4 /10. 

Sp ecific programs in the assembly can be utilized by the AM S 

however , it will be May probably before many sequences of leve l 4 

are satisfactory. 

4. Digital Autopilots 

Docume ntation 

Sundisk - GSOP chapter 3 and ve rification test results issued . 
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Colossus - Basically an updated Sundisk will" be published 

4/ 5 ( 7 copies to MSC for approval prior to full dis­

tribution). A revis ion is planned for release at FACI. 

Sundance - Technical problems on the DAP required delay 

of documents - now scheduled for 4/17 . 

D ata Requests 

MIT - R59, R61 and R63 outstanding and data _neede d. 

NASA (K. Cox) stated that data on R63 promised in 4-6 weeks. 

In addition a TWX action item on the severity of the LM manual 

throttle regime (17 Nov . 1967 ) is outstanding. 

A design s olution to the LM fostability has been found and 

will be incorporated in the next Sundance assembly. The "gains" 

will be mo\'ed to pad loaded erasable at this .time . 

5 . Downlink 

A presentation (attachment C) was made on the requirements and 

interfaces of downlink at MIT; 

To improve internal communications and the level of detail re ­

quired in GSOP Chapter 2 the form (attachment D) has been developed . 

Milestones and individual deadlines for completion of these forms re­

mains to be completed . 

6 . Simflight 

After a presentation on MIT's Simflight, MSC suggeste d a meeting 

in the next couple of months to review the G&N test program . 

ACTION MSC - Establish date for a G&N test program revi ew 

meeting . 

7. Status of IBM 360-75s 

(a ) 3/29 - Second 2314 for "A" machine to be shipped . 
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(b) 4/8 - MVT ready for production work . 

( c ) 4/26 - MH-1800 to be removed. 

(d) 5/3 - IBM 360-75 11 B" machine ship date . 

(e ) 5/6 - 11B 11 machine arrives . 

8 . Mission Verification - Sundisk 

Mtg . #24 
3/26/68 

The detailed data requirements , scheduled tests , and interface 

of the outputs were reviewed . Pe:rt_inerit mileston_es and requirements 

will be incorporate d into the development plans . A list of the verif­

i cation tests planned is included as (attachment ·E ). 

9 . AS 502 - Mission Flight Support 

NASA requested that MIT provide s upport a t C ambridge .of either 

D . Lickly, H. McQuat, or J . Sampson plus a qualtfied hardware man. 

10. Memory Budgets 

(a ) F i xe d memory - Attachment A (handout ) shows the present 

status .. 

(b) Erasable memory - Presentation by J . Kernan (att a chment B ). 

11. Simulator Configuration Control 

D . Hoag presented Apollo Project Memorandum No. 18 04 (addendum 6) 

quoted in part. 

During the development of the digital and hybrid 
simulators to support the development and verification 
of a given flight computer progr::i.m the simulator des i gn 
will use the best model data available up to the point of 
simulator configuration control. This point will occur 
shortly before or at FACI at the end of l eve l 4 testing . 
An edition of Section 6 GSOP will be issued at this time 
to reflect the frozen configuration of each of the sim ­
ulators . 

New revelant data, such as new mode l s of the space ­
craft, arriving after configuration control will be examine d 
by a committee made up of MSC/FSB and the appropriate 
MIT /IL Mission Development Divisions . 
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· It it i s decide d by the above committee that the 
new data are not essential to the ac.curate verifica tion 
of the mis s ion pro crram , t he new data will not be in­
corporated into the simulators. 

If it i s decided that the new data are essentia l ·to 
the accurate \· erification of the mission program, a 
PCR (r f. APM 1804 , Addendum 5) is generated with 
the e s timate of schedu l e impact on the da t e of the re­
lease for program rop e manufacture at the Customer 
Acceptance Readiness R evi e,v for the progr am . Action 
by t he Software Control Board \dll e ither deny the sug­
gested change of the simulators or accept the incor­
poration of the n e w data with the corre sponding schedule 
effect. 

Mtg. #24 
3/26/68 

12. At the next joint m eeting MIT is to present plans for future versions of 

Colossus and Luminary. 

RCM / km 

ATTE r DEES 

NASA/ MSC 

C. I raft D . Hoag R. Ragan 
K. Co x R. Millard· L. L arson 
J . Stokes J. Vittek G. Cherry 
J. Williams P. Peck J. Kernan 
T. Gibson M . Johnston R . Battin 
W. Ankn.ey P. Felleman F . Martin 

GAEC W. Vlidna lJ. N . Sears 
w . Marsche r J. D ahlen 

C. Tillman E . Copps s. Copps 

BELLCOM w. Stameris D. Licldy 
D. Dolan J . Henize 

G . Heffron A . Kosmala L. Drane 
K. Greene J. Nevins 
B . Sokkappa J. s. Miller 
I. Johnson R. Larson 
A. Laats 
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G. L evine 
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A . Engle 
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: Attachment B 

o COtv', PU T AT I Oi'✓ /\L \/ AF~ l A BL.ES 

o LOGIC?,: CONTROL VAR I A5_E S 

o i\JOT SUFFIC! E1~T ERASABLE ~EGISTERS FOR U !QUE ASS GNfvk1 1T 
TO COVER ALL R~QU I REME1 ITS 

-
/,A l.T iNS TRUMENTATIO'N LABO ATORY °Combrid ge , /t.osscchusetts 02129r:- : 

0 j 
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C ~" \J.. ., ' 

o iV1 IS: IO f,J -V l T AL VAR· I ABLES 
SvCJ. STATE VECTORS 

TI tv1E 

o CONT~OL VAR I ABLE S 
r. ~~ P~ASE RE GISTERS 

WAITLI ST 
EXECUTIVE 
I I TERRUPT ROUT! 1 ES 

o T ! :\'i:- DEPE1 1DENT CONST ANTS 
0 c /\XO ~-•Jv /\\ 

AYO· 
J\:100 r~- SUN POLYNOMI ALS . 

° COi\JST ANT NOT DEFIN ABLE AT /V\ Af~UF AC TUR I NG - ME 
O. t· . EMS ALTITUDE 

1 NERTI AL co0i-i PENS AT I ON-PAR AMETC') s 
BOO ST POLYNOMIALS 

I 

/v\.l.T lNSTR UME ITATIO I LABORATO Y •Ca m r'd ge , Mes achusctts ~21298-2 .. 3 /68 
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o [J° r':✓ A.:VilC ASSIGN/V\~1~T BY EXE CUTIV E: (PUS:! -DO WN LISl 
STPUCTURE) 

GLOCI< SHARI NG (OVER LA\' I i\JG) BY PROGRAMS OR ROUTINES 
CO i lSTR AINED 1IOTTO RU1 SI MULT/\ coUSLY 

e. 9. DESCENT AND ASCENT. 

0 ! 1 T[R\JA.L STALL ROUT! NES 
E.g. INST.ALL 

ER AST ALL 
UPDATE FLAG CONTROL 

\. t1 ~ l ~: ~ !1 :, ., 
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F.RA~ AGL[: ASS IG1 fVIENT CONTRC1L 

o . i: G: ➔ LEVEL CO; 'TROL: ER .ASABL[ CONTROL 
~OiVi1\1lTTEE WITH O~~E PERM/\! l~1~T SECRtTARY PER ASSEMBL\/ . 

c ~~:AS/\BLE REQUEST CONTROL: fORMS 

o PICTORI AL VISIBILITY: ER ASABLE BA, i< MAP.S 

o /SSEiV\BLY-TIME MONITOR I, G: GAP 

.- .. -..... . . ......,. . 
' 
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: Attachment C 

DOWNL Ii~!< LISTS 

o E.A.CH LISTTRAN SM.ITTED DURlf~G A, IY ONE OF A PAPTICULAR 
SET OF PROGRAM S. 

o ct,Cri Li~T CONTAl1 S 100 PA!RS OF' REGISTCR S AND IS TRA. S­
tV TTED CO TINUOUSLY WiTrl A CYCLE TIME OF 2 SECOf~DS. 

DOWNL I NI< vOR DS 

o r~OR'ViALLY FOU D IN .PROGRAM. SPEC I AL Pf~OGRAMIV\. G 
REQUIREMENTS FOR oowr~ I NI/ 0 l \/ A FEW EX CE )TI 01 IAL 
CASES. 

o S01v1E ERASABLE MEMORY LOCATIONS MU ST B~ MADE ADJAC ENT.. 

M.1.T. IN STRUMENTATION LABORATOR Y ° Cambr1dg, , Mosrn .hu~etts. 2129L1 - l • 3 / 68 
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o i~/-\S/\ Dl~F l f~ITION OF DOWNLINK REQU!RE.'V\~, TS . 

0 M'T DEFl1~iTI01~ OF DOVVNLINI< REQUIPEMcl TS For~ PR OGf< AM TESTING !\ND 
POST-FLIG:-·r ANALYSIS. 

o JO::;T fv11T/i!/\S/\ DETERMl1 ATION OF LISTS. 

0 i\J f\'::>.A. DC:T~RMINATION 0~ ORDER (FLlG:lT A1EMO \tvl~:, ORDER AND COORD ATE 
S .__, ~ -- v, - \ 

: ...., IC . /. j I. 
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A•.h -,,. : .. ~0-d p- -:irr. r/·e·· Decr •.-;,.-,-l :on o .J .J. •~ , . -... c ,; , n , 1 , c; ! .J 1.., 1 • I., I , 

0 ~ I"' .... i ; -, ,-1 
~, \., (., , I I ::,j 

0 r-. ..,o···c'i,..,.;'~L-P Sys~L·Pm 
~L ' I I- ~ - - V 

0 Ti:~1: s::J~irg Be-'"vn~e n p;:;~;;m e-'·e .-s When A Locoti(_,n On ,4, Li sJ.· ContJins 
;V~c;·:~ Than On e P .·ame-:.er 

0 r-, ''-, ·01 DiJ.- Sp ·· '.)s nd c~,_o' ".) .... ,.._ R ""I:,. . ·s ' -,J. De;: ·ne·d r : :,. ::; , :\, ; 1 D , ::, , 2. t 3 o , ~ -:.; c \ t\_j 1 ::, ~ • _l u l 
0 J·-,~r- · :::;r1 s Fn ,- E'-'l 11 I is+ 

' . ,/\ ; . ' '' 'J. 1.., 1.., I LI l 

o DE. I :,Ji ·:! ON OF FL/\GINO D BI TS AND 5 P Af' ES 
C' " 17 'r1' I' , d R 'Vis . -- n ,•."' G CO p <... r-. c!· ;on ') ..) ,_., \ ,_; l. • i l' ._;; l 1 .. ; LJ J 1 _; 1.; L I , . L 

FINAL VL:R SI O~~ OF G SOP, SECT I CN ? · (Ff.C I & } 1\A.01 T:1) 
Adds : 0 Expanded defini'ions of par ameter s 

0 :-:·ccuercy of ( ;::l!c ul--,io ns 
I • \..., j , I ._, , I "-" \,, • I l ' • 

C D (.'\ sc1•; ,-;u!l. ·lor, 0~ (1"' · h-:in, r;:ir, :c-·'.e_.., 
~ I JI I j • ,_; j 1) C J\..., • \,,,,, j i..) i,. , ~ ' 

D2scri:}io n of any ga:.- ·Jagc qu2r.J.iJ.ies vv11·c!1 J: e l· mc- sll a:·ed 
\'iit h Down!ink_p--, am eter ::; . 

e Mnemonics 
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STf.·U CTUR~ Or SLCTI O 2 

Tli~S T PU8LiCATl01' 

o DES c~· PT ! O :✓ OF OPER ATI Oi I OF U PL I '- 'i< AND DO\ ✓, 1 il'\J < PROGRAMS 

·o LI ST 0: P:1 QGR AMS FOR EACii D0 -N, ✓ Li i !< LIST 

o R[FERFr'✓ C ~~ L STS GIVING ORDER OF PARAMETF.RS 

0 °" 11 A''\,'r"'"rr- l l~TS GI\/ING ORDEn A ri, Rr\ll \T~· o or s•·'DIDTION S,-.ALl\ 'G ,t',,\ :v\t.:: . _) . , , r<, oD,tVlf r. ,_ iv: 1 , ,L l'J , 

COORD[:✓ ATE SYSTEMS AND Tl 1v1E- S:-J /\RING BETWt.~N PJ\RAN1,ETCR.: 

0 Fli'~/\1_ DcFl:' 1'TIONS OF UPDATE PARAtv1ETERS, SCAl.E r: Ac ORS, COORDINATES 
Ai'~D us~ OF J PD ATE VERBS 71 AND 72 

0 DEri:'IT OrJ or- FLAG NORD .BITS A O SPARE S 

c DEFl:IIT!Oi OF UPDATEDQUANTITY ADDRESS ES 
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.. Att a chment E 

MISSION VERIFICATION TESTS 

MV 1.0 

MV 1.1 

MV 1. -2 

MV 1. 3 

MV 1.4 · 

MV 1. 8 

MV 2 .0 

MV 3.0 

MV 4. 0 

MV 5 .0 

Full Rendezvous 
. (GET 25 : 4 5 - 29 : 5 0) 

Rendezvous Phas e I 
(GET 26 : 27 27 : 2 0) 

Rendezvous Phas e I Ia 
(GET 2 7: 22 .- _29 : 5 0) 
(Track data f r om 2 7: 2 6 o n) 

Rendezvous Phas e IIb 
(GET 27 : 22 - · 29 : 50) . 
(Track data from 28 :10 o n) 

Rendezvous Phase I le 
(GET 2 7: 2 2. - 29 : 5 0) 
(Tra ck data from 28 : 3 0 on) 

TPI Rendezvous 
(GET 28 : 1 0 - 29 :50) 

Boost Phase 

3rd SP S Burn (Minimum Impulse Test ) 
(GET 94 : 36 . - 95 : 40 ) 

4th SPS Burn (SCS Auto Mode SPS Burn ) 
(GET 119:56 - 121:06 ) 

5th SPS Burn (HTVC Att. .i. tude Contro l 
during SPS Burn ) 
(GET 168:12 - 169 : 27 ) 



.. ' 

MV 6.0 

MV 7. 0 

MV 8 .0 

MV 8.1 

MV- 8. 2 

MV 8. 3 

MV 8.4 

1 MV 9. 0 

MV 10 .0 

MV 10.l 

NV 10.2 

6th SPS Burn (Min i mum I mpulse Test) 
(GET 211: 46 - 212 : 44 ) 

7th SPS Burn (SCS Auto Mode SPS Burn) 
(GET 216 :36 - 21 7:46) 

SPS ~eorbit Burn 
(GET 256:11 - 259 :13) 

SPS Deorbit Burn ( s hort) 
(GET 258 : 00 25 9:13) 

CSM - RCS De orbit Burn 
(GET 256 :11 - 25 9:13) 
(GET 256 :11 . - 26 1:43) 

CSM ~ RCS Deorbit Burn (shor t) 
(GET 257: 40 - · 259 :13) 

CM - RC S De orbit Burn 
(GET 256 :11 - 259:1 3) 
(GET 256 :11 -·2 61:43) 

Digi t al Auto Pilot Tests 

Earth Orb i ta l Landmark Tr ack ing 
Exercise 
(GET 72 : 30. - 77 : 00 ) 

Star/ Lunar Landmark Sig hting 
Exercise 

Star/ Lun ar IIorizoi1 S i g hU.ng 
Excrc i $ e 




