
NASAOOO4 I | | 

TINDALIGRAMS 1970



NATIONAL AFRONAUTICS ANO SPACE ADMINISTRATION 

MALICE SPACE HART CEILTET 

Weare Free dea 

oye 

we nceyy REPER TO, TUSKA=S =<! 
MARS 1970 

MEMORANDUM TO: Distribution 

FROM : KA/Chief, AAP Data Priority Coordination 

BuBJECT : General Data Priority to talk utout the AAP rendezvous 

1. On March 2, 1970, We had # Data Fricrity to talk about the AAP rendez- 

vous in general. We vanted a chance to review the rendezvous profile that 

ie proposed and to be sure that no one had discovered anything of any concern 

that would keep us from preasing on with this rendezvous profile, We also 

wanted to Just talk about things in general and try to identify some open 

areas that were of concern to the different organizations, and attempt to 

assign a few action items for people to begin working on. We reviewed the 

profile and there were several things that were of general interest to the 

people, and probably some of them are weil known, but we went over them 

again anyway. The current provile ccnaists of Nay and N (doth phasing 

maneuvers), a corrective combination maneuver, and’a cve1 ff ptic maneuver 

followed by TP! and TPF. 

2, MPAD presented the rendezvous profiie atong with many of the con- 

- giderations that they are using for their current mission planning effort. 

hey are basing their launch window_on landing no later than 2 hours prior 

to_sunset_and launching no eariier than sunrise, The Atiantic Ocean was 

not chosen as a recovery area for the sscending opportunities, primarily 

because there ia little or ne post-retrofire tracking, We also discussed 

at great length the proponed launching of AAP 3 89 daye after launching 

AAP 1, There apreare to be quite a bit to gain by launching 90 days 

after AAP 1, but this involves A dny/night launch, The constraint of only 

supporting daylight launches appears to be very constraining in establishing 

the intervain and the associated opportunities for the AAP 3 and 4 launches. 

Wait Cunningham stated that it probably was not reasonable to continue with 

this as a hard constraint, and the group tended to agree with him. ‘This 

item will be discussed more, but the current recommendation is that night 

lnunches be accepted for AAP. The data that MPAD presented is based on 

a March 19 Launch, but the AAPO suggested that July 19 should be used for 

mission planning. It was alno brought to our attention tuat a 48-hour 

duration between the launch of AAP 1 and AAP 2 would be better for the 

peopie at the Cape, The current duration is about 23% hours and shall 

remain so until more reviewing has occurred, We also discussed in great 

fetal) the conntderation for lounching the manned AAP vehicles at the point 

In the window where the out-of-plane ateering requirements are minimum, ‘The 

primary consideration for this is the fact that the Mode IV contingency  



  

   

    

   insertion capablilty in very short and if we preserve the ‘(00 lbs of 
propellant that ie budgeted for out-of-plane steering fn the nominal 
case, ve are better able to contend with leunch vehicle propulsion dise 
persions, Also, it appeared that come consideration snould be given to 
not using all of the window on a given day, but attempting to place the 
launch window 50 that an opportunity of 5 minutes or so is available on 
2 succensive days. We came to no resolution about any of these things 
but they must be considered, 

3. We talked again about the reason for going to the No ao Nie Noe type 
profile and implementing a targeting capability onboard Por three maneuvers, 
In general, T think that ve would like to be able to tanget aga many of the 

rendesvous maneuvers onboard as {a poseible in order to provide more than 

one solution. It is desirable certainly for AAP 3 end & since we won't 
have beacon track on the workshop at that time to be able to solve the 
rendezvous problem onboard with the ground serving as a check for the 
ondoard solutions. A few of the numbers that vere given out in the 

discussion of the rendezvous profile were that the corrective combination 
maneuver is always lesa than 300 n.m. range for all M numbers. This allows 
both onboard navigation from the VHF ranging and from sextant tracking. 

The transfer between No and Nop is probably on the order of 140". The 

maximum is about 169° Because of the increased 4V requirements and the 
minimum of chout 120° which allowa 30 minutes between MN... and TPZ. Thirty 
minutes between rendervous maneuvers is a current operating constraint. 
All of the rendezvous burns through TPI are planned to be larger than 
the minimum impulse which is about 15 fps on the SPS. There are no known 
SPS constraints for minimum impulse but an attempt is being made to minimize 
the RCS fuel required for ullage and trimming. The TPI maneuver in aominally 
placed 20 minutes prior to sunrise. 

4, We reviewed the ground tracking for a nominal M = 5 type rendezvous 
and looked at the places where we would send up state vector updates and 
maneuver data if required. It appeara that the first phasing maneuver, N 1? 
and the plane change maneuver would be passed at the same time, since thers . 

4s no real opportunity to update the plane change maneuver after N 1 The 
computation time requirements and the crew preparation time appear® to take 
about 20 minutes and this tends to specify where maneuver data and state 

vector updates would have to be uplinked prior to a maneuver. The ground 

requires 3 to 4 minutes to process the data and about 5 minutes to do the 
Maneuver camputations and f111 out the pads. It will take about 2 minutes 
to read up and verify the data and then the crew needs about 10 minutes 
to prepare for the burn. The ground currently plans to send maneuver pads 
for all the maneuvers through TPI. These pads would be used for verification 

of the onboard solution for all the maneuvers after the plane change manew- 

ver. The plane change maneuver is currently scheduled to occur between 

N 1 and N.. In general, the location of the update stations and the 

gfdund trbeking looks pretty reasonable for an M @ 5, and MSFN coverage along. 
with the maneuver computation time requirement will be used by MPAD in the 
dispersion analysis. Bob Becker noted that he is expecting 3c dispersions 
on TPI time of about + 6 minutes. It should be noted that a new RTCC capa- 
bility called "iterable CDH" which allows the computation of the time for
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the coelliptic maneuver should tend to minimize the diep-reions developed 

up to the tine of CDH or MSR. The tracking and tue MSFN solutiona generally 

improve for M = 6 and 7. 

5. The current MPAD analyses indicate that the VHF ranging capability of 

200 miles is completely adequate for the nominal rendesvous, but may not 

be sufficient for sone of the dispersed cases or the lete-in-the-window 

cases, This problem will be continued. It was pointed out that the range 

ambiguity of 327 nm. in the VHF radar ie being fixed in the CMC softvare 

independent of our change in the VHF range capability, It also appears 

to us that the workshop should be in the % local vertical mode from TPI <2 

hours through TPIT. We discussed an existing constraint that states that 

docking must occur over a MSFN station, This should not change the ren= 

deavoua proflie and may not even be a valid constraint eince it appears 

that this conntraint came from a requirement to change gaina tn ts ATMDC 

after docking. MSFC has ptated that this fa rot required, Yen s6.:n8 

pointed out that he expecta do ne to newinatly occuy out ‘Ioalnt ee © 

after the theoretical TPF time, Por the next day uy, «@ generally 

put additional reva between insertion and X., ¢hic. + 4 tend to improve 

the tracking for that maneuver, a * t'.- nduttion,. _ft evs are taken 

up between N,, ard hig. The pro: “7 ~. uence er ev4ta from No through 

TPF ip fiacd’ for wok tm _ was also pointed out tnat even Znough 

the SPS hurms it t . le. @ learper than the minimum impulse, they 

atshl fal’ vith: -@ euctt burn logic of the CMC. The improved short burn 

logic thet 4. cuerently planned for the CMC sppears to provide acceptable 

performance on all burns thet are at least .7 seconds in duration. The new 

short burn logic requires at least on: complete computation cycle. 

6. We talked some about the preJuunch targeting of the manned vehicles 

and how Ais targeting is transferred to the vehicle from MBC, The primary 

path is +o pase directly from the RTCC in Houston to the JU via the command 

syster. 2 backup path is to teletype the parameters to the Cape, punch 

up some cards, and feed them into the RCA 110. Gne of the things we will 

have to do in the future is determine how long this backup route takes, 

which will define the last tracking data we can include in our solution 

for the workshop prior to computing the targeting parameters for the manned 

vehicle. 

1. We talked some about whether the onboard targeting programs should be 

exactly duplicated in the RTCC for the AAP rendezvous sequence. This hae 

not been done in the past, even though the rendezvous sequence control 

logic and sequencing criteria has been compatible between the onboard and 

ground solutions. ‘The primary considerations seem to be that if we were 

to Include an exact simulation of the onboard targeting programs, this 
would aid greatly in the verification of the onboard computer programs. 

We did not resolve thi@ question but it is something that needs to be 

considered acme more. 

B. There were several action items given out and I would now like to list 
the action items along with the due dates, where one was assigned.



@. MPAD will publish the presentation made to the Deva Priority. 

bd. MPAD will develop the pros and cons of 80 veraue 90 days between launches considering the tracking and maneuver profiies, 

. C. FCOD will develop the pros and cons of 80 versus 90 days between launches with respect to crew timelines end work days, 

€. MPAD will extend the launch Opportunity data to include launches of AAP 1 in the fall, 

e. AAPO will determine the validity of a pending constraint for 2h hours between launch and rendezvous froa the Aercmed people. Thia constraint is currently being considered in order to keep from degrading the baseline data that the Aeromed’s are currently requiring. Walt Cunningham pointed out that this constraint is very probably not hard, 

f. The AAPO will determine with the Cape the tradeorr between launch windcws of approximately 5 minutes duration and the current 10 to 12 minutes duration. 
pick the optimum point in the total leuich vindow instead of alvays having to nominally pay a 700-1b penalty to get to orbit. This 700 lbs is in the launch propellant reserves, There are several considerations including an increased cost to support the shorten window, the fact that the launch Probability is elightly increased with the larger windews, and that the latter part of a given launch window may have an associated range safaty problem from a more northerly launch, 

@. FCSD (Paul Kremer) will evaluate the lighting conditions at docking for a solar irertial attitude and the different 6 angles. 

h. FCD (Charley Parker) will review the effect of a docked configuration with undocked gains in the ATMDC, 

i. FCSD (Duane Mowel) will publish their version of the automated onboard rendezvous programs even though these have not deen accepted and are probably not final. 

J» FCD and MPAD will continue to work with the MOFC people in developing the timeline for targeting the manned vehicles. It should be pointed out that the RTCC effort is also waiting for resclution of the targeting param- eters; primarily has to do with which are fixed and which ones are variable, The current MSC poaition is that they should all be variable, 

k. MPAD will define the maximum overspeed allowable for the OWS and still be able to execute a rendesvous within the AV constraints. With the current weights and fuel leading for AAP 1, we can get about 20 seconds of overvurn at ‘g's acceleration. This is well beyond the capability of the CEM to execute a rendeavous. 

D. T hope to be able to metadlish "tiger teams” to address ‘the several arean of AAP that need our attention, I think that thie fe « preferable  



way Le hudde: Lhone different arene Lite lu bey bruteefored ay them with « 

large group of people. Thewe tiger ‘eamn would esuentially develop pro= 

posals and bring them to a major Data Priority review before they are 

published as tue recommendations of the AAP Data Priority. In the near 

future, I will be getting with some of you people to establich these 

tiger teams and to suggest dates for beginning work on the proposals. 

10. I want all of the participants in the AAP Date rriority to feel free 

to suggest Agends Items at any time, 

Ui, he 
Philip C. Shaffer 
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We REPLY TEPER TO 709° FA To 16 February 19, 1970 

MEMORANDUM TO: See list attached 

FROM t FA/Chairman, Apollo Spacecraft Software 
Configuration Control Board 

SUBJECT t “For whom doer the bell toll?" ... 
"Delta juidence” ... 

7 toner 

A couple of years ago, before any of the lunar flights, GCD started 
looking into Improvements in the LM descent guidance and navigation . 5 
(G&N) computer programs to compensate for possible problems in rough aan 
terrain, landing radar performance, descent targeting by the ground, : 
ete. Actually, they were quite successful; they conceived ~“@ so- 

called delta guidance, prefilter, and terrain model package which subs 

stantially increases the LPD capability at a very reasonable descent 
propellant cost. Since then we have performed two lunar landings, 
including the pin=point Apollo 12, which have pretty well eliminated 
the original need which the modifications were to satiafy. 

  

Rut, delta guidance does provide a chance to make a big Ay saving in 
the earlier braking phase of deacent by compensating for the inability 
of the descent engine to throttle near the maxethrust setting. So the 
decision had’ to be made + is the Av saving (1.¢., 90 fps which is 
equivalent to 300 lta payload to the moon's surface, or to 20 seconds 
of hover time) valuable enough to extensively revise the LM G&N program 
and to modulete the descent engine through the nonethrotteable zone up 
to 10 times? 

An additional data point to be considered before making that decieion ia 
the fact that about oneehaif of that Av savings can be obtained in other 
ways, One way ia to change the targeting, which has no effect on the 
on-board guidance or procedures at all, but 18 nét #0 conservative about 

protecting against simultaneous DPS valve failures and a low performing | 
DPS engine. A second approach {a to develop a procedure for throttling 
the DPS engine down only once during the braking phase for a period to 
be determined at the etart of descent based on either oneboard or grounds 
computed estimates of actual DPS performance, 

  

    
       

    

   The decision is = do not implement delta guidance (tearing up the Loc 
program is not worth the 40 or 50 fps extra that it would provide); do 
implement one or a combination of both of the alternates noted above,     



     

    
    

    

     

Some small program and display changes may de implemented to provide an 
oneboard capability - either auto or manual - to throttle the DPS, 

Incidentally, there is one survivor from this delta guidance program 
change "package", ‘There appears to be unanimoua agreement that we should 
add the terrain model of the specific landing alte we're going to in 
place of the pregent "billiard bell” moon, Thia will eliminate some 
objectionable pitch excursions end will make the LPD work better, 

‘ . 
“Ww onan ud \ 

Hownri W, Tindall, vr, 

FALHWT: Ja



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER 

Houston, Trray 77088 

et REPLY. REFER Tr 70=FA-To13 February 12, 

MEMORANDUM TO: See List attached 

FROM : FA/Chairman, Apollo fpacecraft Software 
Configuration Control Board 

SUBJECT : Software for the AAP CEM spacecraft computer 

The time appeared right to try to firt out exactly what the prorcram 
requirements are for the CSM computer for AAP and we had meetings on 

January 28 and 30 to do that. As @ result of these meetings, a number 
of PCR's will be prepared and submittet to the Apollo Spacecraft Soft- 
ware Configuration Control Board (SCR) meeting to be held early in 
March, At that time we will approve or disapprove these changes and 
the program will be essentially under configuration control, One thing 
that seems clear from our discussions is that program changes required 
for AAP are very few in number and, except for the docked digital autoe 
pilot, seem to be quite simple. This is no surprise, of course, but it 
is nice to contirm it. 

Refore getting into the detail of these meetings themselves, T would 
like to state a couple of ground rules which we established associnted 
with the AAP computer program ard how we intend to manage it, First 

or all, we selected the Apollo 14 command module program aa cur base- 
line since it is the latest, completely defined program we have right 
now, It ds our intention to approve automatically any PCR for AAP which 
1s approved for Apollo, In the case of program changes for Apollo which 
are not desirable for AAP we will issue an AAP PCR at the same time 
which deletes that particular capability. By this paper-work device we 
will maintain a complete list of PCR's defining the AAP program changes 
required for the current Apollo program to make it ready for AAP if we 
were to break off a flight program from Apollo for AAP at that time. 
In addition, it, will provide an up-to-date definition of the capabilities 
of the AAP C&M program we plan to implement. 

To pet this list off with a big bang, we went through the entire Apollo Ls 

program and identifiea all those prorrams, routines, and extended verbs 
which we felt ahould te deleted, This list, which will be ccvered cffi- 
cinlly by PCR's, accompanies this memo for your information, The criteria 

used to decide just what should be dropped from the Apcllo program for AAP  



    

was simple. If someune could not identi fy a firm requirement for a 

particular capability, !t was automatically deleted. Tt should be 

pointed out that hy deletion we mean that the capability will not be 

avaliable for use In flight, We ore not Incisting that every word of 

code associated with that particular program needs to be torn fram the 

acsembly, but we are osking that all references to these capabilities 

be eliminated from All AAP program documentation such as the G8OP's, 

Test Plans, User's Guides, Flow Charta, and eo forth, Of course, the 

thing we are trying to do {as to minimize the work of the program deyrl- 

opers, Obviously under certain clreumstances it will be ensler to leave 

some of these enpabilities In the provran, Including testing them. In 

that cuee they should be retained. However, this will be by exception 

only and will require approval of the SCB. 

By far, the iarvest discussion dealt with the rendezvous and how it should 

be performed, Basically the question was, rhoul! we use the standard 

Apoiie techniques invelving 9 COT ant COW eaneuver or, ae tome people 

sucyestet, should we chanve to a more flexitle sequence of maneuvers uset 

on occasion on Gemini, namely the nec/NSR coebination? The advantage of 

the former is that it exists in the current promwran. The advantege cf 

the latter ie that it provides a erent teal mcre capability to maintain 

a nominal temsinal phase in the face cf ifspercion. Ite advocates 

expressed concern, that dispersion ceuld be rather large on AAP jue to 

the Limiied tracking available for targeting the carly phasing-type 

maneuvers, The eventual outcome of all thic was that we decided to go 

with the NCC/NER sequence and this program will be changed accordingly. @} 

It should be noted that this decision aiso impacts the misaion planninrs 

that ta, future reference tragectery jecurestation will reflect this 

ston. Tn alisthlon to apreeing to the chance to NCC/NSR, which is 

} to be rrther trivial ac far as the prosrammine is concerned, we 

alco apreet to add a new tareeting promram for computation of two earlier 

phastine maneuvers, 

      

There were cniy abcut 6 om H cther provram changns rucgeated specifically 

fer AAP ard they are oll pretty cimple, like exteniing the VHF renging 

{input capabltlty beyont 327 n. ml. sot irprovine the SP& short burn 

lewie te suppert. the erall rerdezveus raneuverc, I might also polst out 

two rather substantial Apcllo cha:ves which AAP will automatically inherit. 

They are the re lesvcus irprovemente to simplify the crew's procedures ani 

the universal pointing pre ram Leint adtet te Pec, Spectaz attention will 

be piven thie (. portest ce to assure that there are ne onlque requirements 

for AAP which have uot bees providel ty this reitine since {t will probably 

be uret for altitule contred of the arcked ec fisuration. ‘ 

  

wo okee asatenet come action “fers: 

a. Make rupe there [pone spea'ai prebler Invelvet in altening the 

CCM UME prior ty launch from 9 Saturn TeR, rather than a Saturn V pad. 

Coharley Parker, FD), 

 



  

bd. Verify the interface from the CMC to the Saturn TU ia identical 

to Saturn V to make sure our Pll program i# all right. (Tom Lins, acp) 

for 
the 

for 
the 

the 

e. identify any comrsealignment program requirement we might have 

aligning the command module IMU while docked to the Cluster, using 

Cluster aa an attitude reference, 

ad. Prepare a complete POR identifying the functional reoulremants 

the docked DAP. This big job, of courae, is the responsibility vf 

GOD and Tom Lins will see that it gets done, 

e. Jack Williams will get everyone concerned together to scrub 

telemetry downliat, identifying spares and additions, if any. 

I think everyone at the meetings agreed that we are in pretty good 

shape with respect to the definition of the AAP programs end should 

have little trouble in preparing the program from the Apollo aesembly 

at the time we decide to do so. Although that won't probably occur 

for 
and 

at least another year, it is expected That some off-line assemblies 

documentation will be prepared by MIT as often as their effort on 

Apollo mainline permits. 

a Qn Node 
ard W, Tindall, Jr, 

Enclosure 

FA: HWT: Js 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER 

Moveron, Texas 77066 

REPLY REFER TO 70-FA-To12 February 10, 1970 

MEMORANDUM TO: See list attached 

FROM : FA/Chairman, Apollo Spacecraft Software 
Configuration Control Board 

SUBJECT Status report on the "P66" Fix 

There were some things about the terminal descent on the last 
mission that kind of spooked a lot of people. One of the things 
Suggested as a result of this was to add a capability to the LM 
guidance and control system which would assist the crew during 
the last 100 feet or so of the descent. Specifically, fix the 
PGNCS so that it will provide en automatic nulling of the hort-~ 
zontal velocity while the crew controls the deacent rate with 
the ROD switch, 

This suggestion was made in mid-December after the Apollo 13 IM 
computer flight ropes modules had been manufactured. Therefore 
it wae desirable to constrain this change to a single module and, 
of course the formulation, coding and verification had to be 
carried out very quickly. Actually the program release was accom- 
plished in early January for Raytheon to make a new module No. 8, 
The plan was to finish all necessary testing and analysie after that 
release and, if ahything were found making it non-flight worthy, we 
would fall back and use the original module which essentially provides 
the Apollo 11 and 12 capability. 

Since that time the crew has really fallen for the horizontal velo- 
city nulling feature but, unfortunately, MIT has discovered problema 
in the formulation which make the program unacceptable for flight. 
Specifically the computer cycle time is exceeded, or nearly so; the 
consequence of which {a violent throttle commands either up or down 
completely without warning. 

MIT has reworked the program to avoid this unacceptable feature and 
claims to have thoroughly teated it. Eyeball examination by other 
experts (MSC and TRW) and FMES testing at Grumman have revealed nothing 
ae about it. MIT strongly advised making a new revised 
module 5,  



    

          

     

   

   

   

The queation resolves to which {@ the greater risk - a new "inmature” 
program which may contain undiscovered deficiencies v8. a flight with- 
out automatic horizontal nulling. A toss-up. 

Me. Kraft broke (shattered?) the tie by voting for making the new 

module and the tape was released to Raytheon the morning of February 5. 

Rope delivery to KSC ia now scheduled for March 10, 1970, which means 

the original module must be used during the FRT now planned on 

February 18,°1970. However, the module will be instilled prior to 
CDDT, which is currently scheduled for March 19, 1970. - 

And, of course we'll use it unlese something is discovered between 

now and then to prevent it, Testing, of course, continues at a 

rapid pace; the crew, on the other hand, is training to get along 

without it if they must. 

thusoeth) y So dee 
4 

Howard W. Tindall, Jr. 

FA:HWT: js
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{ MEMORANDUM TO: See list attached 

FROM : PA/Chief, Apollo Data Priority Coordination 

SUBJECT t Mission H-2 and Subsequent Lunar Orbit Activities 

Attached is your copy of the Apollo Mission Techniques Document 

for the Mission H-2 and Subsequent Lunar Orbit Activities. 

” No further Mission Technigues documentation {8 planned after the 

. Apolio I3misston. em 

@ Yura Se Node. 
Howard W. Tindall, Jr. 
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. 

MEMORANDUM TO: See list ettached 

FROM t FM/Deputy Chief 

SUBJECT t MBFC/MSC OWS Computer Program Meeting 

On January 15, 1970 we had a get-acquainted session for MSFC and MC 
people who wiht be involved in the development and use of the Orbital 
Workshop (OWS) spacecraft computer program. Our basic objectives were: 

a. For the working troops at these two centers to become acquainted 
with each other and understand how they work within their center and 

b. To get some insight on how the two centers might work together 
in the most efficient and cooperative way. 

Tn other words, we wanted to get frequent, informal communications 
etarted among the working people, which is absolutely essential if thie 
Job fe going to get done properly. I think everyone present will agree 
that we satisfied thene meeting objectives very nicely. 

There ts no reason to document here the little introduction epceches 
that made up most of the meeting, although accompanying this mem ere 
copies of the viewgraphs Bill Chubb used. On the other hand, there were 
a few elgnificant work areas needing attention and agreements reached 
worthy of reporting and the rest of this memo is devoted to that, 

a. At the present time there appears to be no plan for an end-to- 
end software interface teat between the MCC/RICC and the OWS computer. 
Apparently it is not possible to carry out such a test when the apacecreft 
is on the pad. It may be possible to do something Like thia while the 
spacecraft is still in the VAB and people ere going to look into that, 

b. RICC program verificetion is obviously a task that mat be carried 
out with precision, This task for those programs ueed in conjunction with 
the OWS computer, such as the command and telemetry subsystems, will require 
assistance and support from MSFC people. In conjunction with this, MBC 
requested MBFC to informally explain in detetl what their onboard program 
verification plens ere during a get together in the near future. It 
seems quite probetle that some of that effort may be utilised directly 

  

   
   

   

    

   

  

   
   
   

   
   

   

   

   
   
    

    

     

  

    

   
   
   

    

   
   



in the RICC program verification such as telemetry tapes these teste must Produce, and things of that nature, Basically, however, ve are duat identi. fying this as an area which will require some attention and coordination, 

c. MBC people responsible for developing the MCC aimiletion couplex and those responsible for the crew simlators have e similar need for detailed OWS computer program definition, Specifically, flight <ype program tapes and/or listings. ‘They need theee to develop high fidelity crew and flight control training aids and could use them as soon as they are available, even in bite end pieces, MSFC wes mde eware of this need and MSC will establish a single point of contect for receipt of this mterial, 

ad. Another point mde on this same subject - the similator < is brought about by the fact that the crew simlator for the ows may not be set up to utilize actual flight Programs es they do for miniline Apollo, On the other hand, in order to mke sure training ie true and that crew procedures and workarounds are really proper, it ts necessary that some procedure be established for maintaining the simulator Upstoedate as Program changes are made and idiosyncrasies are discovered. 

e. It was recognized by everyone that some sort of MBFC support will be required in real time during the AAP missions. we made no attempt at this time to define just what this would be or where the People would be located, 

f. MAC hag the Job of defining exactly how we want to handle M8C distribution of the software related documentation generated by M8Fc, 

It was agreed that informal reviews of OWS computer program pment should be held by @ smell number of people directly involved in this work ag their need becomes apparent. For example, the first of these should occur around the last week of February to go over the Inter. quirements Document (IPRD) that MBFC will distribute in about a week. Another should occur in May to review the Interface Program Lefinition Document (IPDD) and to Prepare ourselves to support the upeoming hardware CDR, 

~he Our final discussion centered on the need for soma sort of Opera. tional Handbook to be used by the crew and flight controllers working with the OWS computer. Apparently some errangements are already in the vorks to develop something like this, which may be entirely adequate, M‘C hes an immediate job to define exactly what ia needed here and to determine if the documentatton currently planned will be adequate and timely. If it is not, “sc may want to arrange for some asetetance by MFC not currently Planned. 
. 

All in all, the consensus seemed to be that this ws a pretty vorthwhile seusion. The ball seems to be rolling now and we really don’t foresee any particular obstacle, 

OC 

Lhe D Nolen, oe 
Howard W, Tindall, Jr. 

Enclosures 10 
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Mission Manning and Analyst Olvis torn NATIONAL AERONAUTICS AND SPACT ADMINISTRATION 

MANAI UD SPACECRAFE CUNTEEE 
Hourton, Texan 2708 

IREPLY REFER TO, TOnFMeT-6 
January 15, 1970 

MEMORANTUM 1: fee Liat attached 

FROM t EM/Deputy chier 

SUBJECT t Cabbeges and Kings 

During an tnformal conversation with » couple of different vuys, T 
have been asked if MPAD my have some sugeeations in a couple of areas, 
I wouldn't be surprised {fve do, a0 ft thought I would send thie little 
hote around to anak you, 

1.) The other day Jay Honeycutt arked ir we might suggeot some 
neat situations he might include tn the aimuations to train the flight controllers and Crew. You remember before the lat mission 
we sugeeated several lulus for powred descent which were not only 
® lot of fun for us but quite profitadle for the Operations team, 
This time we should get our sugcestions in much sooner and, of course, 
they need not be Constrained to povered descent, e we can strain entry. 

rty, it seems ke advantage of our knowledge of limitations tn 
the RICC programs and tight spots in the mission plan iteelr, 

2s Asa renult of my bellyaching about how our Mercury and Gemint 
experience with venting didn't seem to help in the design of the Apollo 
epacecraft, T wie made aware of an On-going effort at M6C to develop a 
document called the "Manned Spacecraft Criteria and Standards.” A guy 
from the Standards Engineering Office came over to digcuss 
modiffention to the 

uUggeetions regarding Plume impingment came immedie him one for that, According 
Ltated in 

me quite worthwhile 
¥ to put 

our cemplatnta tnto this document. Te you have any suggestions, why 
don't, you ret tn touch with me or Jim Donnell. tr you're internated tn 
What the document looks like, come by my office, 

fant 

Howard w, Tindall, gr.  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER 

Houston, Treas 71088 

WO RELY REFER TO 70-PA-THBA 
January 20, 1970 

MEMDPANDUM TO: See list attached 

FROM t Pa/Chtef, Apollo pate Priority Coordinetion 
SUBJECT { The Apoll: rendezvous can be shortened by 2 hours 

Ae you no doubt are owre, there ig a movement afoot to shorten the Apollo rendeevous by 7 hours. ‘This would be une by eliminating the CST and CDH maneuvers and executing TPL about. 4 hour arter ineertion, I thought the reason thie wre being considered wee to reduces the crew's workdey, which hae deen pretty long. Apperently it is also to permit more EVA time on the luner surfece, In any cuss, & gang of us got together January 14 to talk it over. We were interested in hearing about what work has gone on, what the feasibility of doing thie is, anc to decide where to go from there. This memo is to briefly describe the technique (Ea Linebderry's people are documensing this in detail and if you are interested you should call him) and to let you know that it does appear feasible. f will also note what hae to be done now ~ the first thing being, to obtain Mc management approval to go on with it. 

Following 10 « brier description of what the technique ie: 

a. Both the CSM end LM platform are aligned prior to LM lift-orr, They are not Ordinarily realigned during the rendesvous, 

d. The CEM orbital ahould be 60 n. ml, circular as before, The LM insertion orbit will be 10 x 48 n, mi., inetead of 10x45 n. mi. this smmll change will cause the post-TPI trajectory to he virtually identical to thet utilized in the pest, : 

ec. Lifteoff will be timed to provide the proper relative position of the LM to the CSM et the time of TPI execution which will secur 38 minutes after insertion, Thus, lift-off would be ebout 24 aimtes earlier than on previous missions. 

a. It should be possible to obtein at least 25 marke by each apececraft for their rendeavous Peavigation. Since we intend to alweys use the time option of the TPT targeting program, it should be possible to continue navigation aignificantly later than in the pest. 2% can't slip early on us,  
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    @. ‘The TPE maneuver is significentiy different than before, It is 

about 85 fps end rather than elong the line-of-sight, it is almost 

perpendicular to it (i.e., pitched down about 45°), Aleo, in order to 

provide an in-plane braking, the TPI maneuver will be made to force a 

node 90° later, that in, at the second midcourse mineuver. 

f. We concluded that, alnce the LM TPI maneuver ie RCS, the proba- 

bility of an unexpected LM inability to execute the maneuver {es almost 

zero, Accordingly there should be no requirement for the CSM to prepare 

to execute a mirror inage TPE mnetuver. Of course, if a LM failure hes 

occurred which would prealude its performing TPT, the COM vould do it. 

It was noted that, since @ CSM TPT would result ine very low orbit, it 

must alao be active for braking. 

Although we probed a1 related ar-az, we could find very Little adverse 

impact by going to this plan. Certainly we have not changed the deecent 

aborte and their ageociated rendezvous techniques = that is, one and two 

rev plans, including the CSI and CDH would still te utilized exactly as 

before and, of course, the crew and ground control must be trained and 

prepared to do them. This plen essentially conelats of eliminating part 

of that standard rendezvous and, therefore crew training is unaffected. 

One srea that FCSD will proba? look into fe the provieton of TPT chart: 

for the erev to backup the POMS end AGS. If these are required, they 

must be substantially different from the current ones, 

The only other open area deals with changes to the RICC. Only two were © 

identified » the lift-off time computation and @ proaram to determine 

a trim maneuver after LM insertion into orbit. ‘The former should be 

extremely simple, if it te required et all. ‘The need for the latter 

will depend to some extent on the sensitivity of the rendezvous to small 

errors in actual LM lift-off time and other insertion dispersions, 

Ed Lineberry'’s people will continue their work in pinning down this 

sensitivity. The three involved FOr diviaionawill then establish what= 

ever new RICC requirements are really needed. This should be done within 

a veek or 40. 

One psewioemission rule we agreed on wes that this rendesvous approech 

nhould only be used in the nominel case when e11 important systems and 

trajectory conditions are as they should be. That is, if things Like 

the rendetvous radar, the tracking light, or eny of the other systems 

used for rendezvous are known to be broken, or if we have targeting 

problems, such as poor definition of the LM's position, or of the CSM 

orbital elements we would, in reel time, switch from this quick rendezvous 

to the standard approach used on all previous flights. Of course, this 

switchover must be made before lift-off aince efter that time we will 

have created a phasing situetion that pretty well commite ua to go on 

with the shortened plan.



    

Th summry, @ aimple approech to shortening the Apollo rendesvous by 
@ hours was agroed upon by juet adout everyone interested in this 
aubject. The impact seema quite limited and, to me, well worth paying 
for the rather attractive benefit, I would be surprised if ve have 
overlooked anything thet would change this picture although, of course, 
it is poseible, I suppose, Accordingly, we will contime working on 
this approach » cleaning up the lose ends noted above and will a eh 
our leeders to see if it should be incorporated into the Apollo 2 sion. 
Easentially what we are offering is an increaséd capability which can be 
used either to extend the lunar surface work or to just shorten @ long, 

: 7 ohh sasD.J {and au . 
W. Mnéali, dr. 

PAIHWT: jo
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    NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
: MANNED SPACECRAFT CENTER 

however, Texas 788 

We REPLY REPER TO 7O=PAHTH2A January 5, 1970 

- MEMORANDUM TO: See list attached . nd 

FROM + PA/Chief, Apollo Date Priority Coordination 

SURECT t A email change in CSM DOI confirmation procedures « 

We ran into a little snag on confirming the COM DOI smneuver which has 

forced us to change the mission technique a little bit and I think you 

shouad know about it. : 

The CSM DOI burn brings perigee to about S-miles iltitude end only 

takes an overspeed of 10 fps to cause an impact. Accordingly, we mud 

@ contide’ OU Oerepeed has not occurred. On 

the other hand, we strongly desire to give the GAN every chance to do . 

its Job since it almost certainly will do it right. For thie reason 

@/ we have retained the simple crew technique for protecting against a mil- 

. functioning G&N by manually shutting down the engine if the predicted 

burn time le excesded by 1 second, and we are not including the 2x6 in 

the logic. If at the conclusion of the maneuver the EMS confirms that 

the GAN did right, we should have confidence that everything is okay sime 

thet has got to be more then just eotnetdence, Our only problem occurs 

{f both the GAN end EMS appear to be opersting properly, but the D6 

indicates an overspeed, Then something mist be done to determine which 

of the two systems 1s cozrect. If the G&N proves to be correct, we should 

prece on with the mission. If the EMG is right, an emergency maneuver muet 

be executed within 4 hour to get out of there and, since the GAN must be 

broken, the landing will probably have to be abandoned. Originally ve 

intended to solve thie dilemm in the unlikely event it ocourred by having 

the er v note the time of earth rise, I+ wae originally felt that this 

observation would provide the crew an absolutely dependable, simple 

onward technique for making thie critical decision. We have since found 

that that is not ao dependable end have chosen to use en altefnate pro- 

cedure. " Namely, we have been unable to find dependable onboard ‘techniques 

and have decided to depend on the MOFN tracking and MCC processing to 

determine which of the pources is correct if tne CAN and EMS disagree vith 

each otter, ‘This can be done dependably to intorm tho crew in time for 

them to execute the bail-out mneuver. ‘This procedure has been agreed to-     



    

over the phone ty key flight controllers un4 the prime Apollo 13 crew, and 
it will De used during the simulations starting this week. Work on earthe 
rise procedures ia being terminated, . 

foverd W. Mudall, dy. 

PAIHWT: je 

    

 


