NASAD 004 | IIN “I‘ \ll

TINDALIGRAMS 1970



NATIONAL AFRONALTICS AND SPACE ADMINISTRATION
MAHEH U AL AT L ErTL e
Iear, pae, bran,  HTAR

w wEeLy Repen o TU=KA=O=l | MAR 5 1970

MEMORANDUM TO: Distribution
FROM : KA/Chief, AAP Data Priority Coordination

suBJECt : General Data Priority to talk utout the AAP rendetvous

1, On March 2, 1970, We had u Data Fricrity to talk ahout the AAP rendet=
vous in general. We vanted s chanee to revierw the rendegvous profile that
{a proposed snd to be sure that nc one had discovered anything of any concern
that weuld keep us from preasing on wlth thin rendezvous profile, We also
wanted to Just talk about things in gencral and try to identify some open
arens that were of concern to *he different organlzatlona, and attempt Lo
nsslgn a few action ltems lor people to bmgin working on. We reviewed the
profile and there were geveral things that were of general interest to the
people, and probably same of them are well known, but Wwe went over them
again anyway. The current provile cenalnts of Nﬂ and N._.. (both phasing
maneuvers), a corrective comblinatlon maneuver, and"a coelﬁptic mansuver
followed by TPI mnd TFF.

2. MPAD nresented the rendezvous profiie mlong with many of the con-
siderations that they are using for their current mission planning effort.
They are basing their launch window_on landing no later than 2 hours prior
to_sungset_and launching no eariler than sunrise, The Atiantic Ocear vas
not choBen mp & recovery nrem for the socending opportunities, primarily
hecauge there {8 ljttle or ne post=retrofire tracking. We also discussed
nt great length the proponed 1aunching of AAP 3 80 dnym after launching

AAP 1. There appears to be quite n bit to gain by leunching 90 Asys

after AAP 1, but this involves a dny /night launch, The constraint of only
supporting daylight launches appears to be very conetraining in establishing
the intervals and the associated opportunities for the AAP 3 and L launches.
Walt Cunpinghnm stated that it probably was not reascnable to continue with
thin as a hard constraint, and the group tended to ngree with him, This
1tem will be dlscussed more, but the current recommendation is that night
launches bs accepted for AAP, The data that MPAD presented ls based on

a March 19 launch, but the AAPO suggested that July 1% should be used for
mission planning. It was alno brought to our attentlion tiat & 4B=hour
durntion between the launch of AAP 1 and AAP 2 would ve better for the
peopic at the Cape. The current duration is about 23% hours and shall
remaln 5o until more reviewing has ocourred, We alpo discuaped in great
detnll the conntdepation for launching the manned AAP vehicles at the point
In the window where the out-cfeplane steering requirementa are minimum, The
primary connlderatlion for thls 18 the fact that the Mode IV contingency




insertion enpnbility in very short and If we pressrve the (00 lbe of
propellant that is budgeted for out=ofe-plane steering in the nominal
cage, ve are better able to contend with lesunch vehicle propulsion dis-
persions. Alao, it appeared that some consideration saould be given to
not using mli of the window on a given day, but attempting to place the
Iaunch window so that an opportunity of S minutes or so ia avallahle on
2 succensive days. We came to no renolution about any of these things
but they muat be considered,

3. We talked agaln about the reason for going to the "C N JR "C‘C type
profile and i{mplementi{ng a targeting capablility onboard f"or thrse Maneuvers,
In general, 1 think that ve would like to be mbie to target as many ol the
rendetvyous maneuvers onboard aa is possible (n order to provide more than
one solution. It im desirable certainly for AAP 3 and Lk aince we von't

have beacon track on the workshop at that time to be ahle to solve the
rendetvous problem onboard with the ground serving as a check for the
onboard soluticns. A few of the numbers that were given out {n the
discusaion of the rendebyous profile were that the corrective combination
maneuver is always less than 300 n.m. range for all ¥ numbers. This ullows
both onboard navigation from the VHF ranging and from sextant trscking.

The transfer between Nc and Nop is probably on the order of 140°. The
maximum is about 16g° gecause of the increased AV requirements and the
minimum of chout 120" which allows 30 minutes between N, and TPI. Thirty
minutes between rendervous maneuvers is s current opern%fng constraint,

All of the rendezvous burns through TPl are planned to be larger than

the minimum impulse which is about 15 fps on the SPS., There are no known
SPS constraintas for minimum impulse but an attempt is being made to minimize
the HCS fuel required for ullage and trimming. The TPl maneuver s acminally
placed 20 minutes prior to sunrise.

Lk, We reviewed the ground tracking for a nominal M = 5 type rendetvous
and loocked at the places vhere we would send up state vector updates and
maneuver data if required., It appears that the first phasing maneuver, N 1
and the plsne change maneuver would be passed at the same time, since therg
is no real opportunity to update the plane change maneuver after R . The
computation time requirements and the crew preparation time appeart to take
about 20 minutes and this tends to apecify vhere mansuver data and state
vector updates would have to be uplinked prior to a maneuver, 'The ground
requires 3 to h minutes to process the data and about 5 minutes to do the
maneuver computations and 111 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 maneuveyr 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 manet-
ver, The plane change maneuver is currently scheduled to ocour betveen

N 1 and N__.. In general, the location of the ypdate stations and the

e¥8und tr8%king looks pretty reasonsble for an M = 5, and MSFN coversge along .
with the maneuver camputation time requirement will be uped by MPAD in the
diepersion analysis, Bob Becker noted that he is expecting 3o dlspersions

on TP1 time of mbout + 6 minutes, 1t Bhould be noted that a new RTCC cmpa=
billty ecalled "{terable CDH" which allows the computation of the time for



the coelliptic maneuver should tend to minimize the diep~rsions developed
up to the time of CDH or NSR. The tracking mnd tie MSFN sclutions generally
improve for M w 6 and T.

5. The current MPAD analyses indicate thut the YHF ranging capability of
200 miles {s completely adequate for the nominal rendesvous, but may not
be sufficient for zome of the dispersed cazes or the lste-in-the-window
cases, This problem will de continued. It wvas pointed out that the range
smbiguity of 327 n.m. in the VHF radar is being fixed {n the CMC software
independent of our change in the VHF range capability. It also appears

to us that the workshop should be in the Z local vertical mode from TPl -2
hours throur: TPI. Wa discussed an existing constraint that states that
docking must occur over a MIFN station, This should not chmnge the ren-
Jogvoun prollle and may not even be a valid constraint.since it appears
that this conatpalnt came from a requirsment to change gains in t'+ ATVDC
after docking. MSFC han atated that this {m rot pequirsd, Yen .0.08 -

peinted out that he expecta dov -ng to nminally occur  out ) wint es
alfter the theoretical TPF time, TFor the next day v L, <@ geaerally
put additional revs between insertinn and K., «<hiv. - 4 tend to improve
the tracking for that maneuver, a " *1 - M.\l’hon.; . .m evs ars taken

up between N, ard K, The proi - == .. uence cf evi ta from Nc through
TPF ie fized"Tor & ¢+ ~mb - . wak alsc pointed ocut that even inough
the 8P8 %urna {1 r - * r . . = lurper than the minimum impulme, they

atill ful' 7.thi. @ su>*t burn logic of the CMC. The improved short burn
logic that in wurrently planned for the OMC sppears to provide acceptable
performance on sll burns that are at ‘east .7 seconds in duration. The new
short burn logle reguires at least on: complete computation cycle.

6. We talked scme about the prel.uunch targeting of the manned vehicles -
and how his targeting is transforred to the vehlele from MEC, The primary
path {8 -~ pass directly from the RTCC in Houston to the U via the command
rynter. : backup path {8 to teletype the parmmeters to the Cape, punch

up some carda, and feed them into the RCA 110. Ome of the things we will
have to do in the future is determine how long this backup route takes,

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

for the workshop prior to computing the targeting parameters for the manned
¥ehicle.

T. We talked some about whether the onboard targeting programs should be
exactly duplicated {n the RTCC for the AAP rendezvous sequence, This hes
not been done in the past, esven 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 wvere
to lnelude an exact simulation of the onboard targeting programs, this
would aid greatly in the verification of the onboard computer programs.
We dld not resolve thi# question but it is something that needs to be
consldered acme more.

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



8. MPAD will publish the presentation nade to the Daia Priority.

b, MPAD will deﬁ-lop the proe and cons of 80 veraus 90 days between
launches considering the tracking and maneuver profiies,

. ¢, FCOD will develop the pros and cons of 80 Yersus 90 days
between launches with respect to crev timelines and wvork days.

- €y MPAD will extend the lsunch opportunity data to include launches
of AAP 1 in the rall,

e, AAPO will determine the validity of s pending constiraint for
2h hours between launch and rendesvous froa the Aeromed pecple. This
constraint is currently being consideres in order to keep from degrading
the baseline data that the Aercmed's are currently requiring. Wait
Cunningham pointed out that this constraint is very probably not hard,

f. The AAPO will determine with the Cape the tradeoff between
launch windcws of approximately 5 minutes duration and the current 10 to
12 minutes duration. What we are really asking for here is a license to
pick the optimum point in the total lsuwach vindow instesd of always having
to nominally pay s 700-1b penalty to get to orbit. This 700 1bs is in
the launch propellant ,reserves. There are seversl considerstions including
an increased cost to support the shorten window, the faot that the launch
probability is slightly increased with the larger vindcws, and that the
latter part of a given launch window Axy have an associated range safoty
problem from a more northerly launch,

g FCSD (Paul Kramer) will evaluate the lighting conditions at docking
for a solar frertial attitude and the different 8 angles.

h. FCD (Charley Parker) vill review the effect of a docked configuration
vith undocked gains in she ATMDC.

i, FC3D {Duane Mowel) will publish their version of the sutcmated
onboard rendezvous progrsms even though these have not beun accepted and
are probably not final.

J+ FCD and MPAD will continue t» work vith the MOFC people in developing
the timellne for targeting the manned vehicles. It should be pointed out
that the RTCC effort is also vaiting for resclution of the targeting parsm-
eters; primarily has to do with which are fixed and which ones are varisble,
The current MSC porition is that they should all be varisbile.

k. MPAD will define the maximum overspeed allowable for the (WS and
#till be able to execute & rendesvous wvithin the AV constrainta, With the
current veights and fuel lcading for AAP 1, ve can get about 20 seconds of
overourn at lg's ncceleration, This is well beyond the cspability of the
CBM to sxecute a rendexvous,

9. 1 hope to be able to netablish "tiger temms" to Mdress the several
Arwns of AAP that need our attention, I think that this s a preferable




wiy Lt handle Lhene 4iTPerenl nrens Lhan Lu Ly beule=forelny. Lhem with «
lurge group of people., Thewe tiger L=ums would enssentially develop pro=
als and bring them to a major Data Priority reviev before they are
published as tue recamendations of the AAP Data Priority. In the near
future, ! will be getting with some of you people to establich these
tiger teams snd to suggest dates for beginning work on the proposals.

10, I want all of the participants in the AAP Datr rriority to fesl fres
to suggest Agendi Items &t any time,

s 2)” 0 [

Prilip C. Shaffer
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AAP DATA PRIORITY
MARCH 2, 1970

__‘": . UhalTer res 261h
K. Young ™6 4801
¢. Hunt ™3 k907
E. Pavelka Fcs 23138
. . Outhrie rcs 2538
' B. Wolfer rc2 3838
C. Hackler ro7 1991
0. Garriott cp 2221 P
F. Littleton ' ™ 3831 T
. D. Phillipa o 1012 Rb
J. Wright TRW 10138 Hb
C. Bxillern ' TRV 312k
C. Osgood ™6 4301
R. Bo’c;cr ™6 )
J. Snreffler m™h | k320
R. Willisms rco 4616
C. Parker . 3268
+ L, Drapels MDAC ‘ k88-5660
P. Dugge MDAC h88-5660 X283 .
J. Hutchins Crhb 3201
D. Mosel Cruk 5340
M. Contella crhl 5348

R. Williems res L6B1
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R. Regelbrugge
W. Cunninghem

8. Conden

™6

5276
2323
4801
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MANNED SPACECRAFT CENTER
Housron, Taxas 17058

W Rty ree 10, T0=FA=Ta16 Frbruary 19, 1970

MEMORARDUM TO1 Ses 1list attached

FROM t FA/Chairman, Apollo Bpacecraft Software
Configuration Control Bosrd

SUBJECT t "For whom doer the bell toll?" ...
"Delta uldance™ ...
- Nm]!ﬂ

A couple cf years ago, before any of the lunar flights, GCD started

locking into lmprovements in the IM descent guidance and navigation N -
(G&N) computer programs to compensate for possible problems in rough ST
terrain, lending radar performarce, descent targeting by the ground, :
etc. Actually, they wers quite gsuccessful; they conceived ““a so-

called delta guidance, prefilter, and terrain model package ‘which sub=
stantially increases the LPD capabllity at a very reasonable desxaent
propellant cosat. Since then we have performed two lunar landings,

including the pin=point Apollo 12, which have pretty well eliminated

the criginal need which the modifications were to satiafy.

Rut,, delta guldance doex provide a chance to make a big Av saving in
the earlier braking phase of descent by compensating for the inability
of the descent engine to throttle near the maxethruat setting., So the
decision had’ to be made « is the [V saving {i.e., 90 fps which is
equivalent to 300 lba payload to the moon's surface, or to 20 seconds
of hover time) valuable encugh to extensively revise the LM GAN program
and vo modulete the descent engine through the none-throtteable zone up
to 10 timea?

An sdditional data point to he considered hefors making that decision is
the fact that about one<half of that AV savings can be obtained in other
ways., One way is to change the targeting, which has no effect on the
on-board guidance or procedures at all, but is nodt po conservative wbout |
protecting sagainst si{multanecus DPS valve fallures and a low performing .
DPS engine. A second approach is to develop a procedure for throttling
the DPS engine down only once during the braking phase for a pariod to
be determined at the start of descent based on either on-board or grounds
computed estimates of actual DPS performance.

The decigion ig = do not implement delta guidance (tearing up the LOC
program i» not worth the L0 or 50 fps extra that it would provide); deo
implement one or a combination of both of the alternates noted sbove.




Some gmall program and dfsplay changee may be Implemented to provide an
on~board capability - elther auto or manual - to throttle the DPS,

Incidentally, there is one survivor from this delta guidance program
change "package”, There appears to be unanimous agreement that we should
add the terrain model of the specific landing site we're going to In
plars of the present "billinrd ball"” moen., Thia will eliminate some
objectionable pitch excurnionr snd will make the LPD work better,

—
Jvl'MGAM e 1'%
Howmp! W, Tindell, Jr.

FALHWT Ja




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MANNED SPACECRAFT CENTER

Houstown, Teras 77058

nmqumna7&ﬂﬂ43 : February 12, 1970

MEMORANDUM TO: fee llat attached

FROM t TFA/Chairman, Apollc fpacecraft Software
Cenfiguration Contrel Board

SUBJECT 1 Software for the AAP £TM spacecraft computer

The time appeared right to iry to firi ou* exactly what the program
requirements are for the CSM computer for AAP end we hnd meetings on
January 28 and 30 to do that., As s result of these meetings, a number
of PCR's will be prepared and submittedi to the Apolle Spacecraft Goft-
ware Conflguration Contrcl Board (SCR) meeting to be held early in
March, At thut time we w!{1ll approve cor disapprove these changes and
the program will be essentially under configuration control., One thing
that seems clear from our dlscussions 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, Thie is no surprice, of course, but it
is nice to contirm {t,

Before getting into the detail of these meetings themselves, I would

like to state a couple of ground rules which we established azaocinted
with the AAP computer program ard how we intend to manage it., First

ot' all, we selected the Apollo 14 command module program as cur base-

line since it is the latest, completely deflned program we have right

now, It is our intention to approve automaticelly any PCR for AAP which
18 approved for Apoilo., In the case of program chengea for Apollo which
are not desirable for AAP we will issue an AAP PCR at the pame time

which deletes that particular capability. By thils paper-work device we
will maintain a complete liat of PCR's defining the AAP program changes
required for the current Apollo program to make 1t ready for AAP if we
were to break off & flight program from Apollo for AAP at that time.

In additinon, it will provide an up-to-date definition of the capabilities
of the AAP CSM program we plan to Implement.

To pet this list off with a blg bang, we went through the entire Apollo lb
program and jdentifiea all those programs, routines, and extended verbs
whinh we felt ahould te deleted, Thie list, which will be ccvered coffi-
cinlly by PCR's, accompanies this memo for your {nformation, The criteris
used to decide Just what should be dropped from the Apcllo program for AAP




v g e
e T

wng simple, If somecae coulid not fdentify a £1itm requirement for a
particular capability, 1t was automatically Jdeleted. Tt should be
pointed out that by Jeletion we mean that the capnbility will not be
avalloble for use In flipht., We sre not Insisting that every word of
code associated with that partlcular proprem newde to he torn from the
nruembly, but we are asking that all references to these capabilities
be eliminated from all AAP program documentation such as the GBOP's,
Test Plans, User's Cuides, Flow Charts, and eo forth, Of course, the
thing we are trying to do {8 to minimize the work of the proaram devrla
cpers. Obviousiy under certnln circumrtances 4 will be ennler to leave
gome of thege cnpabllities In the provram, ircluling teating them, In
that cuee they should be retained., However, thia will be by exception
only and will require approval of the 5CB.

By far, the iarpest Jdlscussion denlt with the reniezvous and how it should

be performed, Basically the qucetion was, rhoull we use the stanilard

Apolie techninques involving o COT andl COU saneuver or, AE come prople

surpestel, should we chanite Lo & more flexible nequence of maneuvers ugel

on ocenzion on fGemlni, namely the NCO/NUR ceebination? The advantage of

the former 1s that 1t exists in the current pruwram, 7The sdvantsge cf

the latter ir that it provides a great leal =cre capabllity to maintain

n nominel term.inal phase ln the face of ilspercion. Itz advocates

cxpressei concern, that Jdispersicn ceull be rather large on AAP lue to

the Llmited trncking available for tarpeting the carly phaslng-type

maneuvere, The eventoal outcore of all thic was that we Jecidel to go

wlth the NCC/SCR sequence and thin progsram will be changed accordingly. .
1t shoull be noted that this decislos migc impacts the misalon planning;

that 'z, futupre reference tralcctery lccurentatlen will reflect this

4-etsion. T1n alijtlon Lo apreaiue to the chanpe to NCC/NSR, which (s

en'l to be rrther trivinl as far ac the progesmming is concerned, we

aleo aererl t0 all A new tapeetitg proprsm for computation of two earlier

phasiry maneuverr,
Therr wepe cnly abeat ¢ op B cther prosram changer rupgestrl specificslly
ror AAP nard *Rey nre oll pretty cimple, like extenting the VHF renging

tnput  capablilty bFeyont 327 n, ml, sni {rprovine the 5PT short burn

Lepie te suppert the srall rendezveng moaneuverc, I might also polnt out

two rother substartinl Apctle chasyses which AAP will autometically inherit,
They nre the rer lesvous jrprovements to simplify the crew's procedures ani
the universal pelnting preram Lelng aite) te P2CG.  Speciai attent!on will
Ue piven thir 5opertand cne Lo asgurs that Lhere are ne  unique requirements
for AAP which have uct beeq proviiel by th's reitine since it will prebably
be urei for attitals contr-l of *he ircows) oo fluration, '

o alze poslipne}l some Action terze

A, Enhe sopn thepe [f ne rpea’al pribles invelvel In aligning the
oriy 1M1 prior o lanteh fror a Cabaprn TeR, rather than a Saturn V pad,
fohnrley Paprer, FODY,




-

b, Verify the interface from the CMC to the Baturn IU is identical

to Baturn V to make sure our PLL program is all right, (Tor iins, OCD)

for
the

for
the

the

e. l1dentify any coarsealignment program requirement we might have
aligning the commard module IMJ while docked to the Cluster, using
Cluster as an attitude reference.

d, Prepare a complets PCR identifying the funciional recuiremants
the docked DAP. This big job, of course, is the responsibility Jf
C2D and Tom Lins will see that it gets done,

e, Jack Williame will get everyone concerned together to scrub
telemetry downlist, identifying spares and additionse, if any,

I think cvef}one at the mestings agresd that we are in pretty good
shape with respect to the definition of the AAP programs end should
have little trouble in preparing the progrem from the Apollo sesembly
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 mssemblies
documentation will be prepared by MIT ss often as their effort on

Apollo mainline permits,

<::££:raj OLA—S);::T\l ;m‘ldlun \t~
ard W, Tindall, Jr,

Enelosure
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CF'E’I/P. C; KrMEr
CFih/T. W. Holloway
CPP12/C. Jacobron
CFK/F. E. Hughes (X5€)
EA/R. A. Gardiner
/R, 6. Chilton
D. C. Cheatham
r /K. J. Cox
/0. T. Hackler
Fol/N. Relnn
13/W. J. Klinar
FA/S, A, O)obepg
He W Tindall, Jr.
¢, C. Critrvon
N. Eo KOU"B
*¢/E, F. Xranw
Mu Po Frank
FC3/A. D, Aldrich
N, R. Mitohinson
FOs /0. C.o Bostlok
P C. .“-hﬂi'l'er
Fen/t. A, Reftan
FC35/0, E. Coen
L. 8. Canin
+reu6h/C. B. Prrker
F3/L. C. Duncelth
J, I:.. Cole
FO5 /3. €. Ctokea
Fooy /R, W. Cole
063/P, egota
J« C. Iyon
FM/J. P. Hﬂyer
Q. Ro Huesn
D "o Owen
FM2/F, V. Fennett
™3/C. C. Allen
/I, C. McFheraon -
™W5/R. L. Rerry
FM6/F. €. Lineberry
™71/M. D. Cassetti
FMB/T. Funk

™7/5. P. Munn
M13/R. P, Parten

¢. L. Hunt

M, A. Collins, Jr,.
M/F, C. Littleton

H. E. Whitacre

KS/H. W. Dotts
KW/J. 0'Loughlin
PM-MO.-F/R. 8. Hmmner (Bldg. uS)

NR/Dowvmey /A, Silagyt
MTT/IL/G. Stubbm
NACA/Hqs ., /W, Hamby, MLO

T /R. J. Roudreny

TR/ Mouston /W, 111

NACA Hqa.,/X6/Rohert Sherrod
MOFC/PM-CAT-E/C. B, Malmede
MFC/PM-MO-0/0, F, Hall
MOFC/TM-CF-ATM/!. Tgou
MOFC/R-ASTR-8GD/F. Applegate
MFC/R-ACTR-CGO/R. H, Beckham
MSFC/E-CSE-A/C. W. Mesger
MOFC/PM-AA-EI/H. L, McDaria
MSFC/S&E-ASTR-S0/W. B. Chubb
MSFC/Sperry Rand/J, T. Morris
MOFC/PM-AA-F1/G. B, Hardy
MIFC/StF<COR-M/C, C. Ragood

KSC/LA-FNG-61/E. A, Reynolds
KRC/LS-FNG=62/J, J. Tadich




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MANNED SPACECRAFT CENTER
Moverow, Taxas 77088

moagmy aergR T 70-FA-T«12 Pebruary 10, 1970

MEMORANDIM TO: See list attached

FROM t 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
missfon that kind of spooked a lot of people. One of the things
suggeated 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 an automatic nulling of the hori-
zontal velocity while the crew controls the descent 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 was desirable to constrain this change to a single module and,

of course the formulation, coding and verification had te be

earried out very quickly. Actually the program release was sccom-
plished in early January for Raytheon to make a new module No. §.

The plan was to finish all necessary testing and snalyais after that
release and, if anything 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 soj the
consequence of which {s 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 tested it., Eyeball examination by other
experts (MSC and TRW) and IMES testing at Grumman have revealed nothing
queltiognble about it, MIT strongly advised making a new revised
module &,




The question resolves to which {s the greater risk - a new "immature”
program which may contain undiscovered deficiencies ~s. 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 tope was released to Raytheon the morning of February §.
Rope delivery to XSC is 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 inatilled prior to
cbDT, which is currently scheduled for March 19, 1970.

And, of course we'll use it unless 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

m

Howard W. Tindall, Jr.
FA:HWT: s
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MEMORANDUM T0: See list attached

FROM 1 PA/Chief, Apollo Data Priority Coordination
SUBJECT : Mission He2 and Subseguent 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 is planned after the
. Apollo T3 misalon. e

® Ly Do .

Howard W. Tindall, Jr,

Enclosure

PA:HWT: is
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seems quite probetle that some of that effort may be utilized directly

Mission Plamning and Analyeis Division

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MANNED SPACECAAPT CENTER
Houston, Tows 17058

Jamary 19, 1970

L

MEMORANDUM TO: See list sttached
FROM 1 FM/Deputy Chief
SUBJECT 1 MSFC/MEC OWS Computer Program Meeting

On January 15, 1970 ve had a get-acquainted session for MEFC and MEC
people who wiil be involved in the development and use of the Orbital
Workehop (OWS) spacecraft computer program. Our basie 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 effici{ent and cocperntive vy,

In other vorde, we wvanted to get frequent, informal communiecations
ptarted among the vorking people, which is abmolutely essential if this
Job le going to get done properly. I think everyons present will agres
that ve satisfied theese meeting objectives very nicely.

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

8, At the present time there appearsz to be no plan for an end-to.
end coftware interface teat between the MCC/RTCC and the OWB computer.
Apparently it 1s not possible to cerry cut such a test when the spacecraft
Is on the pad. It may be poasible to do something 1like this while the
spacecraft Is still in the VAB and people are going to look into that.

b, RTCC program verificstion i{s obviously a task that mint be carried
out with precision, This task for those programs used 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 MEFC to informally explain in deteil what their onboard program
verification plans ere during s get together in the near future, It




in the RICC program verification such as telemetry tapes these tests must
produce, and things of that nature. Basically, hovever, we are Juat identi.
fying this as an ares vhich will require some attention and coordimation,

€. MSC people responsidle for developing the MCC asimulation conplex
and those responsidls for the crew simulators have & similar need for
detailed OWS computer program definition, Specifically, flight {ype progran
tapes and/or listings, They need these to develop high fidelity crew and
flight control training sids and eould use them as soon as they are avallabdble,
even in bite and pieces., MEFC was mmde twvare of this need snd MBC will
establish s single point of contset for receipt of this materiasl,

d. Another point mede on this same subject < the stmilstor - s
brought sbout by the fact that the crev simlator for the OWS may not be
set up to utilize actusl flight programs as they do for meinline Apollo,
On the other hand, in order to make sure training is true and that crew
procedures and workarounds are really proper, it is necessary that some
procedure be established for mlntaining the simulator up-to-date as
program changes are made and idiosyncrasies are discovered,

¢. It wvas recognized by everyone that some sort of MSTO support will
be required in real time during the AAP missions. We mede no attempt at
this time to define just what this vould be or vhere the people would be
located,

f. MC has the Job of defining exactly hov we want to handle MBC
distribution of the softvare related documentation generated by MIFC,

€. It was agreed that informl reviews of OWS computer program
development should be held by & small number of pecple direetly involved
in this work as their need becomes Spparent. For example, the first of
these should occur around the last week of February to 80 Over the Inter.
Tace Program Requirementes Document (IPRD) that MBFC will distribute in
About & week, Another should occur in May to reviev the Interface Progran
Cefinltion Document (IPDD) and to prepare ourselves to support the upcoming
hsrdw!re CDRI

~hs Our final discussion centered on the need for soms sort of Opera-
tional Handbock to be used by the crev and flight controllers working with
the OWS computer. Apparently some arrangements are already in the works
to develop something like this, which may be entirely sdequate, M!C hes
an immediate job to define exactly vhat is needed here and to determine
if the documentation currently planned will be adequate and timely, If
it iz not, M8C may want to ATTange for some assistance by MEFC not currently
planned. .

All in all, the consensus seemed to be that this was a Pretty worthwhile
seusion. The ball seems to be rolling nov and we really don't foresee

any particular obstacle,
T_ L]
a.MQLJ‘{ lu& e v - N

Howard ¥, Tindall, Jr.
Enclosures 10 : .
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Mirnion Manninge wpel Anmlynin Divlstion

NATIONAL AERONAUTICS AND SPAGT M)M!NI.’;IRMIUN
MANNI U SPACLCHAF | 1) NH K
Hourton, Texas 2905

IN REPLY REFIR 10, 7O IM. D6 Junuary 15, 1970

MEMORANTUM T0: flee list mttached
FROM t FM/Deputy Chief
SUBJECT ! Cabbeges and Kings

During an informat conversation with g touple of different yuys, I
have been asked |¢ MPMD may have some Suggestions in g couple of sreas,
I wouldn't be surpriased 1f ve do, so 1 thought I would send this little
note around to ask you.

The other day Joy Honeycutt arked if we might Suggent some
neat situstlona he might include {n the oimulations to tpsin the
Tlight controllers and ® laat miasnlon

vhich were not only
2 lot of fun for us but quite profitable for the Operations team,
This tlme we should get " in mueh sooney and, of course,
they need not e cohstre descent, MaylLe we can straln
the system for the DOI burn or entry. To oe Teally 41rty, 1 scems
to me we should take advantage of our knowledge of limitations {p
the RICC programs and tight spots {n the mission plan ftgelf,

about how our Mercury and Oemint
help in the design of the Apolle
8 made aware of an on-going effort at Mo to develop a
document e¢alled the "Manned Spacecrsft Criteria and Standards," A guy
from the Standards Englneering Office, Jim Donnell, came over to discuss
modificntion to the venting etandard and saeked for Buggestiona regarding
other thingg that have been bupeing us, Plume impingment came immedi.
ately to my mind " him one for that, According
ltated in
I? that'y
the cnne, : ’ nity to put
our ermplainte into this document, T1f you have any Supggestions, why
don't you pet in touch with me gp Jim Donnell, 1p you're intermated {n
what the doocument, looka like, come by my office,
A{r

Howard w, Tindell, Jr,
FM:IW'D: g




NATIONAL AERONAUTICS AND SPACE ADMiINISTRATION
MANNED SPACECRAFT CENTER
Houston, Texar 7088

N REALY RerER tor TO-PA-T-84 Iaruary 2O, 1970

MEMOMNUN TO: See liat atteched
FROM t PA/Chief, Apollo Date Priority Coordinetion

SUBJIECY t The Apoll. rendetvous can be shortaned by 2 hours

As you no doubt are sware, thare is s movement afvot to shorten the
Apcllo rendetvous by » houra. This would be dune by eliminating the
CSI and CDH maneuvers and executing TP about, $ hour after inswrtion.

I thought the reasor thio wra being considsrvd was to reducs the crew'y
workday, vhich has besn pretty long., Apperently it {s alno to permit
more EVA time on the lumner surface, In any cust, a gang of us got
together Junuary 1h to talk it over. We were inizresied in hearing
about what work has gone o8, What the feasibility of doing this is,

and to decide where to £0 from there. This memo 13 to briefly describe
the technique (Ed Lineberry's prople are documen:ing this in detail
and if you are interested you should call him) and to let you know

that it does wppear feasidle. I vill eleo note vhat has to be done
nov -~ the first thing being, to obtain MBC management approval to go
on with it,

Following is a brier description of wvhat the technique 1g:

8, DBoth the CSM and IM platform are aligned prior to LM lift.orr,
T™ey are not ordinarily realigned during the rendesvous,

b, The CEM orbital should be 60 n. mi, gircular am before, The IM
insertion ordit will dbe 10 x &8 n, mi., instead of 10 x 45 n, mi, his
small change will cause the pPost-TFI trajectory to he virtuslly identicsl
to that utilized in the past, .

. Lift.off will be timed to provide the proper relative position
of the IM to the C5M st the time of TPI execution which will veeur
38 minutes after ingertion, Thus, 11ft-off would be edout 24 mimutes
earlier than on previous nigsions.

d. It should be possible to obtain at lesst 25 marks by each
fpacecraft for their rendeavous nevigation. Bince we {ntend to alveys
use the time option of the TPT targeting program, it should be possible
to continue navigation significantly later than in the past. It can't
2.1p early on us,




o L

SR T TSN A I

 @. ‘™e TPI mneuver is significantly different than defore, It is
about 85 fps and rather than elong the nne-of-sight,. 1t 1s slmost

perpendicular to 1t {i.e., pitched down about 450), Also, in order to
provide an in-plane bdraking, the TFI maneuver vill de made to foree o
node 90° later, that im, at the second midcourse maneuver,

£. We concluded thst, since the LM TPl maneuver is RCS, the proba-
bility of an unexpected LM inability to execute the maneuver i{s almost
gero. Accordingly there should be no requirement for the CBM to prepare
to execute 8 mirror {nage TPL maneuver, Of course, if a IM failure has
occurred which would preclude its performing TP, the COM would do it,
It was noted that, since a CSM TPI would result in @ very low orbit, it
must alao be active for braking.

Although we probed all relsted areas, ve could find very little adverse
impact by going to this plan, Certainly ve have not changed the descent
aborts and their associsted rendezvous techniques - that {s, one and two
rev plans, including the CSI and CDH would atill bhe utilized exactly an
before and, of course, the crev and ground eontrol must be trained and
prepared to do them. Thls plan essentielly conelsts of #liminating part
of that standard rendezvous and, therefore crev training {s unaffected,
One sres that FCSD will proda’ 1~ look inte is the provision of TPI chart
for the erev to backup the FONCS and AGS. If these are required, they
must be substantially different from the current ones,

The only other open area deals with changes to theé RTCC. Only two were
ldentified - the 1ift-off time computstion snd s program to determine

a trim maneuver after LM insertion into orbit., The former should be
extremely sleple, {f it is required st all. The need for the latter
will depend to some extent on the sensitivity of the rendezvoues to mall
errors in actual IM 1ift-off time and other insertion dispersions.

Ed Lineberry's pecple will continue their work in pinning down this
gensitivity, The three involved FOD éiviaiomawill then establish what-
ever new RICC requirements are really needed, This should de done within
n vesk or 80,

One psewlo-mission rule ve agreed on was that this rendecvous approach
nhould only be used in the nominsl case when all important syatems and
tra)ectory conditions are as they should be., That fs, if things 1like
the rendesvous radar, the tracking light, or any of the other systems
uged 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
orbitul elements we would, in resl time, sviteh from this quick rendezvous
to the standard approach used on all previous flights, Of course, this
switchover must be made before lift-off aince after that time we will
have created s phasing situstion that pretty well commite ua to go on
with the shortened plan.



In summry, o simple approsch to shortening the Apollo rendeavous by

£ hours was sgroed upon by just adout everyone interested in this
subject, The impaot seems quite limited and, to me, wll vorth paying
for the rether attractive benefit. I would be surprised if we have
overlocked anything that would enange this pioture although, of course,
it is possible, I suppose, Accordingly, we will contimue working on
this approsch » cleaning up the louse ends noted adove and will a eh
our leaders to see if it should be incorporated into the Apollo 1 sion,
Essentially vhat ve are offering is sn incresséd capabiIIty vhich can be
used either to extend the lunar surface work or to Just shorten s long,
tough day. . -

O o b

rd ¥. Tindall, Jr.

of







NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
i MANNED SPACECRAFY CINTER
wousron, Texas 71950

™ OREPLY MEPER YO TO=PAST-2A January 3, 1970

- MENDRANTUM 170: Sew list attached o v
FAON 1 PA/Chief, Apollo Dmte Priority Coordimtion
BUAJECT t A small change im CSM DOI confirmation pr_occduru -~

Ne ran into & 1ittle snag on confirming the CSM DOX msneuver which has
forced us to change the miseion technique a 1it+le bit and I think you
chouad know about it. .

The CSM DOI burn brings perigee to sbout S-miles iltitude end only
takes an overspeed of 10 fps to cause sn impact. Accordingly, we mia

% conflde S AN OVEFEpeed Fhs not occurred. On
the other hand, we strongly desire to give the GAN every chance to do .
1ts Job since it almost certainly vwill do it right. TFor this reason
we have retained the simple crewv technique for protectiny against a ml-
functioning GAN by manually shutting Jown the engine if the predicted
burn time is excended by 1 second, and ve are not ineluding the BB in
the logle, If at the concluvion of the maneuver the M3 confirms that
the QAN d1d right, wve should have confidence that eyverything is okrey sime
that has got to be more than just coincidence. Our only problem occurs
tf both the CAN and EMS appear to be opersting properly, but the BB
indicates an overspead, Then something must be done to determine which
of the two systems ip correct, If the QAN proves to be correct, we should
precs on vith the mission. If the BME i» Tight, an smergency muneuver cust
ve executed within & hour to get out of there and, since the GAN mist be
broken, the landing will probably have to be abandoned. Originally we
{ntended to solve this dllemms {n the unlikely event it occourred by having
the cr v note the time of earth rise, I% was originmally felt that this
observation would provide the crev an abs¢lutely dependable, simple
onbuard technique for making thie critical decision. We have since found
that that is not so dependable end have chosen to use an altetmate pro-
cedure, ' Namely, va have been unable to find depandable onboard ‘echniques
and have decided to depend on the MSFN tracking and MCC processing to
determine which of the sources is correct if tne OAN and EME disagree with
esch otler, This can be done dependably to intorm tho erew in time for
them to execute the baileout maneuver. Thie procedurs has been agreed to-




over the phone bty Rey flight controllers und the prime Apollo 13 orew, and
1t will e used during the simulations starting tnu week. ¥Vork on sarthe
rtu procedures 1: being terminated,

\.‘ - ‘ﬂ\ -

Howvard W, mlﬁlu, &) N

PALHWTt Jo




