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MEMORANDUM

TO: FS/Chief, Flight Support Division

FROM: FM/Chief, Mission Planning and Analysis Division
SUBJECT: Final Prelaunch Erasable Load Parameters for Apollo 16

Flight Programs Using April 16, 1972, Launch Data

The enclosure to this memorandum defines the final Apollo 16 prelaunch
erasable load parameters for Colossus 3 and Luminary IE that have been
assigned to the Mission Planning and Analysis Division (MPAD) . As
requested by the Flight Support Division (FSD) , MPAD is to supply on
computer cards to the Guidance Program Section (oss) the preliminary
and final engineering values for the specified erasable quantities.
The Guidance and Dynamics Branch (GDB) of the MPAD coordinated with the
appropriate MPAD branches for the definition of those parameters and
ensured that the data was supplied in the correct format and on schedule.

Tables II and III present a listing of these erasable quantities just
as they appear on the computer cards. It should be noted that in some
cases the listing gives both the engineering and octal values; however,
the octal value is supplied to FSD only for the purpose of comparison.
The name, description, and units for each erasable quantity are given
in table I. Certain of' the erasable parameters are launch date dependent
variables which are given in tables II and III are valid for an April 16,
1972, launch date. Any questions or comments concerning the erasable load
should be directed to Aldo Bordano or to Harry Miles, ext. 2855.
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To: FS/Chief, F1leht Support Divislon

FROM: ma/Cfrief, Mission Planning and. Analysis Division

SUBJECT: FinaJ- Prelaunch Erasable Load Parameters for Apo11o 16
Flight Prograrns Using April t6, 1)72, Launch Data

The enclosure to this memorand.urn d.efines the final ApoJ.3.o 16 prelaunch
erasable load pararneters for Colossus 3 and. Luminary l-E that have been
assigned to the Mission Planning and Analysis Division (Ufeo). As
requested. by the Flight Support Division (fSO), MPAD is to supply on
computer card.s to the Guidance Program Sectlon (CpS) the preliminary
and flnal engineeri.ng values for the speeified. erasable quantities.
The Guldaricr: anrl Dynamics Branch (COg) of the MPA.D coordinated. with the
appropriate MPAD branches for the d.efinition of those parameters and
ensured. that the data was supplied in the correct format and on sche,tule.

TablesII and. III present a l-isting of these erasable quantities just
as they appear on the computer card.s. It should be noted that in some
cases the llstlng gives both the engineering and octal values; however,
the octal- value. is supplied. to FSD only for the purpose of comparison.
The name, d.escription, and. units for each erasable quantity are given
in table I. Certain of the erasable parameters are launeh d.ate dependent
variabl-es which are given in tables II anti IIf are valld for an April 16,
J-972, faunch date. Any questions or comments eoneerning the erasable load
shoufd,' be dlrected to Ald.o Bord.ano or to Harry Mi1es, ext . 2855.
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CMC name

___________________________________._____.____—————————————-———

NO. PASS

RTEDl

DVTHRESH

HORIZALT

ALTVAR

EMDOT

JNITWl

BIMPlSEC

EFIMPOl

EFIMPlé

E3J22R2M

E32C31RM

WRENDPOS

WRENDVEL

RMAX

VMAX

WORBPOS

COLOSSUS 3

Description

Number of passes of 1321+ before landmark
coordinate update

First coefficient defining high speed V-y
target line polynomial

Threshold value of AV which must be sensed in
two second periqd or SPS thrust failure Is
indicated

Horizon altitude

COAS angular error variance

SPS mass flow rate

Polar axis unit vector in reference
coordinates

SPS impulse acquired from a one second burn

SPS minimum impulse constant equal to the
slope of the minimum impulse curve from O to
1 second. Used to estimate burn time when
burn time is less than 1.0 second

SPS thrust used to estimate burn time when
the burn is between 1 and 6 sec

Product of J22 lunar potential coef'f'. , umoon,
radius of' the moon squared, and 3.0 '

Product of' C(3, I) lunar potential coeff. ,
LLmoon, radius of' the moon cubed, and 1.5

(l-matrix initialization for rendezvous
navigation

tr-matrix initialization for rendezvous
navigation

Rendezvous navigation position update thresh-
old l imit

Rendezvous navigation velocity update thresh-
old limit

H-matrix initialization for orbital navigation

Table I

Engineering
Units

unitless

unitless

(rad)2

lb/sec

unitless

lb-sec

lb

AGC
Units

unitless

unitless

unitless

kg-m/cs

k,g,-n/cc/ricete

kg-m/cs/sec

m/cs

m/cs

col,ossus 3

Ergineering
UN].T S

NO. PASS

RTED}

Dl/f}MESH

HORIZALT

ALTVAR

M4DOT

IINIl\nl1

EIMPISEC

EIi']MPOl

EFIMP16

E3"J22RAt

E32C31RM

WRENDPOS

WRENDVEL

RMAX

VMAX

WORBPOS

Number of passes of P2l+ before landmark
coord.inate uPd.ate

First coefficient defining hieh speetl V-,
target line PolYnomial

Threshold. vafue of 6V whieh must be sensed' in
two seeond. period. or SPS thrust fallure Ls

indieated.

Horizon altitude

COAS angular eruor rrarianee

SPS mass fIol^l rd,te

Polar axis unit veetor in reference
coord"inates

SPS impulse aequired. from a one seeond burn

SPS minimum impulse constant equal to the
slope of the minimum impuJ-se 

.cur'\re from O to
1 second.. Used to estimate burn time when

br:rn time is less than 1.0 second'

SPS thrust used. to estimate burn time uhen
the burn is between 1 and 6 sec

Product of J22lunar potential coeff . r gllloofi,
rad.ius of the moon squared., and. J.O

Product of C(3, 1) lunar potential coeff',
umoon, radius of the moon cubed, and 1'l

W-matrix initiatization for rendezvous
navigation

}il-matrix initialization for rend'ezvous
navigation

Rend.ezvous navigation position upd.ate thresh-
old" .1 imit

Renrlr:zvour: navigatj-on velocity update thresh-
olcl limib

W-matrix initializrliot for orbital navlgation

r:nitless

unitless

fls

lon

(raa)2

1b/sec

unitless

l:b-sec

lb

*5 1 1"112

*6 1 1.u12

ft

flts

fb

fls

fb

unitless

uritless

mf es

m

(raa)2

kgfcs

unitless

kg-nf es

kg-rnf c:f :;ec

k4-nf esf sec

*5 1 1.112

*6 /("u)2

m

mf es

m

m/es

m

Ib

Table I

7 cMC name Description AGC
Units
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COLOSSUS 3
W

CMC name Description Engineering AGO
Units Units

________________________.__._________.__———————————————

WORBVEL W-matrix initialization f'or orbital
navigation et/see m/cs

S22WSUBL Wamatrix initialization for orbital
navigation ft m

RPVAR Primary body radius error variance Ind m2

SOMLMl Lunar libration correction vector in moon-
fixed coordinates rad rad

EMSALT , S initialization altitude ft m

RLS" Lunar landing site radius vector ft m

TIMEIMOl Time at center of range over which lunar posi-
tion polynomial is valid hrs cs

VECOEM:L Lunar position polynomial coefficients q, - Q9 go ... 529
n n(m/cs ) (m/cs )

RESOl Position vector of' sun at TIMEMO ft m

VESOl Velocity vector of sun at TIMEMO rt/sec m/cs
OMEGAESl Angular velocity of' solar position vector

at TIMEMO deg/sec rev/cs
DTF Value subtracted from SD/B time-to-go in P15

V to account for thrust decay sec cs

HAMDELi- Gives required altitude difference in P31 n.mio m

WRDTIME Used in MINKEY to check if sufficient time
. q has elapsed since the previous Tr-matrix

initialization . sec cs

MINBLKTM Used in MINKEY to check whether the time since
last mark is excessive sec cs

TBEFCOMP Used in MINKEY to check if' sufficient time
remains before the final targeting computation
so that H-matrix reinitialization can take
place sec cs

BRNTBLKTM Used in MINKEY to determine the age of'
W-matrix following next maneuver sec cs

Table I (continued)

CoLOBSUS 3

CMC name Deseription Engineering
Units

AGC

Units

WORBVEL

S2ailSUBI

RPVAR

5olr.mal

EIVLSALT

L
RLS'

TIl,mvlof

VECOM,II

RESOl

VESOl
"l

OMEGAES-

DTF

HAMDELH;

}.IRD[N{E

. 
' 1\

MTNBIJ(TM

TBEFCOMP

W-natrix initialization for orbi-ta1
navigation

W-matrix initialization for orbital
navigation

Primary bod.y radius emor rrariance

LuD&r libration correction veetor in moon-
fixed coord.inates

IMS initialization altitude

Lunar land.ing site rad.ius vector

Time at center of range over which lunar posi-
tion pollmomial is valid

Lunar position poJ.ynomlal- coefficients

Position vector of sun at TIMEMO

Velocity vector of sun at TIMEltl0

Angular velocity of solar position veetor
at TIMI$4O

Value subtracted" from SIVB time-to-go in P15

to account for thrust d.ecay

Gives required altitude difference in P31

Used in MINIGY to check if sufficient time
has elapsed since the previous trf-matrix
initialization

Used in MINKEY to eheck whether the time sinee
last mark i.s exeessive

Used in MINIGY to check if sufficient time
remains hefore the final targeting computation
so that W-matrix relnitialization can take
trrlace

Used in MINKEY to determine the age of
W-matrix fo1lo^ling next maneuver

fh
Z

m

fb/sec

rad

fb

ft

sec

see

see

sec

m/es

m

Z
m

ta,r7

m

m

ro
(*/"

m

mf cs

hrs

n -i

i3/"13
ft

ft/see

E
.o)

degf sec

see

n.mi o

revf es

m

BRM]LKTM

Table I (continued)
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CQUJSSUS 3

CMC, name Description Engineering AGC
Units Units

MAXWTIME Used in MINKEY to determine if W-matrix age will
be excessive after next maneuver sec cs

FINCMPTM Used in MINKEY to allow f'or length of' time of'
final targeting computation sec cs

INTVAR Coasting integration error variance m2 f

IAUNCHAZl Desired azimuth of' the stable member X-axis
east of' true north deg rev

WMIDPOS W-matrix initialization for cislunar midcourse
navigation ft m

WMIDVEL w-matrix initialization for cislunar midcourse
navigation fps m/cs

RVAR VHF range error variance perc err perc err

RVARNIN VHF minimum range error variance ft2 m2

LADPAD Reference L/D ratio unitless unitless

LODPAD Final phase reference L/D ratio unitless unitless

ALFAPAD Hypersonic value of' angle of attack af'or CM
in trimmed flight deg rev

P37RANGE Nominal inertial range from 300,000 ft altitude
to 25,000 ft altitude n.mi. "rev"

ETDECAY Value subtracted from time-to-go which compen-
sates: for SPS thrust tailoff sec cs,

PACTOFI?‘ Pitch angle to CSM c.g. at insertion deg crlu 1m] C)

YACTOFF Yaw angle to CSM c.g. at insertion deg cdu pulc

LEWIASS 1M mass (at transposition and docking) lb kg
CSMMASS CSM mass (at transposition and docking) lb kg

POLYNUM + 0 Boost monitor pitch polynomial degree
information unitless unitless

POLYNUM + l Boost monitor pitch polynomial coefficients,
A0 ... A6 A0 - A6 A0 - A6

(deg/secn) (rev/csn)
Table I (continued)

ctii,cssi.ls 3

Description Engineering
Units

AGC
Units

MAXI,ITIME

ETNCI4PTM

INTVAS

1
LAUNCIIAZ*

WMIDPOS

WMIDVM,,

RVAR

RVARMIN

I,ADPAD

LODPAD

ALFAPAD

P3TRANGE

ETDECAY

PACTOFIT

YACTOFF

L]iMMASS

CSMMASS

POLYNI]M +

Used in MINIGY to determine if W-rnatrlx age w111
be excessive afber next maneuver

Used, in MfNKEY to aJ-lor^r for length of time of
final targeting computation

Coasting integratlon error varianee

Desired azimuth of the stable member X-axis
east of true north

W-matrix initialization for ei-sl-irnar mid.course
navigation

W-matrix initialization for eislunar mid.eourse
navigation

VHF range error rrariance

VHF minimurn range error varianee

Reference LfD ratl..o

Final- phase reference lr,fO ratio

Hypersonic value of angle of attaek ofor CM

in trimmed flight

Nominal inertial range from lOOrO0O ft altitude
to 2Jr00O f't altitude

Value subtracted from time-to-go which compen-
sates for SPS thrust tatloff

Pitch angle to CSM c.g. at insertion

Yaw angle to CSM c.g. at insertion

LM mass (at transposition and docking)

CSM mass (at transposition and docking)

Boost monitor pitch poJ.ynomlal- d.egree
information

Boost monitor pitch polynomial coefficients,
Ao-46

Table I (continued)

sec

see

2
m

deg

fL

fls

perc err
oft-

r:nitless

rrnitless

deg

tr.mi- .

sec

dera

deg

lb

lb

unitless

Ao-A6
(aeg/seen)

Iev

m

ml es

perc err
2

m

unitless

unitless

rev

ttrevtt

.c:r\'tl p,rl] ;

edu pu1;;

ko

ko--b

unitless

Ao-46
(rev/esn1

CS

2
m

POLYNIM + 1

;l

3

CMC name



u
C0L0SS0S 3

CMC name Description Engineering AGC
Units Units

SATRLRT Boost roll rate deg/sec rev/cs

RPSTART Tine from Iif't-cd'f' to start boost polynomial
and booster roll sec cs

POLYSTOP Time increment after RPSTART to stop boost
polynomial and hold display of' attitude error
constant sec cs

HORISLP Slope of function used for horizon altitude
computation unitless unitless

LAT (SPL) Entry target data for boost aborts, latitude deg rev

LNG (SPL) Entry target data for boost aborts, longitude deg rev

Table I (continued)

coT,osstis 3

Description Engineering
Units

AGC

Units

SATRLRT

RPSTART

POLYSTOP

HORIS],P

LAr (sPr)

rNG (sPL)

Boost ro11 rate

Time from lifb-off to start boost poJ.ynomial-
and booster ro11

Time increment after RPSIART to stop boost
polynomial and hold display of attitud.e emor
constant

deg/sec

see

see

urritless

deg

deg

revf es

Slope of f\mction
computation

Entry target data

Entry target data

horizon altitud.e

aborts, latitude

aborts, Jongitud.e

used. for

for boost

for boost

CS

unitless

rev

rev

Table f (eontinued)

I



LUMINARY IE

, LGC name Description Engineering AGC
W

MASS

LEMMASS

CSMMASS

E3J22R2M

E32031RM

TOOFEW

X789

-AYOl

AXO:L

REFSMVLAT

RANGEVAR

RATEVAR

RVARMIN

WARMIN

WRENDPOS

WRENDVEL

WSHAFT

Total vehicle mass (CSM/LM separation)
LM mass (at CSM/LM separation)
CSM mass (at CSM/LM separation)
Product of' J22 lunar potential coef'-.
ficient, ”moon, radius of' the moon
squared, and 3.0

Product of' C(3,l) lunar potential co-
efficient , Llmoon, radius of' the moon
cubed, and 1.5

Minimum number of' consecutive ROD cal-
culations required before bypass the
issuing of' program alarm In P66

Vector containing the best estimate
of bias necessary to offset the rendez-
vous radar pointing error

True to mean pole rotation about; the
-Y-axis

True to mean pole rotation about the
+X-axis

Nominal descent REFSWIAT

Variance expected In measured range

Variance expected in measured range
rate

Minimum rendezvous radar range error
variance

Minimum rendezvous radar range rate
error variance

lst-3rd diagonal components of'
Tl-matrix

Irth-6th diagonal components of'
(l-matrix

7th diagonal component of W-matrix

Table j: (continued)

Units Units

lb kg

lb kg

Ito kg

n5/(cs)2 mS/uzs)2
2m6/( cs) m6/( cs )2

unitless unitless

rad rad

rad rad

rad rad

unitless unitless

unitless unitless

unitless unitless

(it)2 m2

it2/sec2 (m/cs )2

ft m

tps m/cs

millirad rad

LUMINA.RY IE

Description h:gineering
Unlts

MASS

LEMMASS

CSMMASS

E3J22Ra{

E32C3IRM

TOOFEIiI

xTBg

.AYOl

AXOl

REFS}MAT

RANGEVAR

RATEVAS

RVA3MIN

WARI,trN

WRMIDPOS

WR]INDVEL

WSHAI{I

Total vehiele mass ( CSMAIvI separation)

LM mass (at CStrt/fU separation)

CSM mass (at CSU/UA separation)

Product of J22 lunar potential coef-
ficient r grnoon, rad.ius of the moon
squared., and. 3.0

Produet of C(lrl) lunar potential co-
efflcientr grtroon, radius of the moon
cubed., and. 1.!

Minirmrm number of conseeutive ROD ca].-
culations required. before bypass the
issuing of progra,m alarm in P66

Vector contalning the best estiuate
of bias neeessary to offset the rend.ez-
vous radar pointing error

Tnre to mean pole rotation aboub the
-Y-axis

Tnre to mean poJ.e rotation about the
+X-axis

Nominal- d.escent REFSI\MAT

Variance expeeted. in measured. range

Variance e:rpected. ln measured range
rate

Minlmum rendezvous radar range error
'rrariance

Minimum rend.ezvous radar range rate
error variance

1st-Jrd d.iagonal components of
W-matrix

Irtfr-6tn d.iagonal- components of
W-matrix

ith diagonal eomponent of W-matrlx

iI

lb

Ib

Ib

*5 /1"uy2

^6 11"112

*5 /q"r12

*6 1q.r12

kg

kg

kg

unitless

rad.

rad.

rad.

unitless

unitless

unitless

(rt)'

fiz f ,u.2

ft

f!s

milIirad.

unitless

rad

rad

rad

unl-tIess

unitless

unitless

2
m

(n/cs)z

m

mf es

rad.

Table ( eontinued)

AGC
Unlt s

I
I

I
I
I

I
I

I

I

I

i
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LUMINARY IE
Wname Description Rrudneering AGC

f _ Units Units

WTRUN 8th diagonal component: of' W-matrix millirad rad

RMAX Maximum value of rendezvous position
update allowed without astronaut
approval ft m

V'MAX Maximum value of rendezvous velo-
city update allowed without astro-
naut approval tps m/cs

S FPO? Initialization o osition portion of'
W UR , W-matrix for P22 1il on lunar surface ft m

tracking CSM)

WSURFVEL Initialization of velocity portion of' n
W-matrix for P22(LM on lunar surface fps m/cs
tracking CRM\

SHAFTVAR Variance associated with the meas-
ured value of' the rendezvous radar 2 2
shaft angle (millirad) (rad)

TRUNVAR Variance associated with the meas-
ured value of' the rendezvous radar 2 2
trunnion angle (millirad) (rad)

5OLLLM1 Lunar libration correction vector in
moon-fixed coordinates rad rad

RLS1+ Lunar landing site radius vector ft m

TLAND Nominal time of lunar landing hr(g.e.t.) cs(g.e.t. )

VELBIAS Velocity porti. on of' LR reasonabi1-
ity test tps m/cs

RBRFG High-gate position aimpoint vector in
the descent guidance coordinate system ft m

RAPFG Low-gate position aimpoint vector in
the descent guidance coordinate
system ft; m

VBRFG High-gate velocity aimpoint vector
expressed in the descent guidance
coordinate system fps m/cs

VAPFG Low-gate velocity aimpoint vector
expressed in the descent guidance
coordinate system tps m/cs

Table I (continued)

6 a

--j

LUMINASY IE

Deseription I'&cireerirg
Ihtts

AGC
Unlts

WIRUN

RMAX

\N{AJ(

WSURFPOS

WSURtr\/IdI,

SHAHTVAR

TRUNVAR

5Ol+T,tt

L
RLS,

TI,AND

\TETEIAS

RBRFG

RAPFG

VBRFG

Stfr aiagonal- ecmponent of W-natrix

Maximr:m value of rend.eznous position
r4rciate al-J-owed. without astronaut
appro'val

Maxim:m value of rendezvous velo-
eity update al.J-ovred wlthotrt astro-
naut approval

Initial-ization of, posltion portion of
W-rnatrlx for P22(1M on lunar surface
traeklng CSM)

InlttallzatLon of veloelty portlon of
til-matrlx for.P22(LM on lunar surfaee
traek{ nrr CSM)

Varianee assoeiated. with the meas-
ured. value of the rend.ezvous rad.ar
shaft angle

Variane'e associated with the meas-
ured. value of the rend.ezrrous rad.ar
trr:nnion angle

Lunar Libratlon correetion veetor in
moon-fixed coord.inates

Lunar land.ing site ratlius vector

Nominal time of }.lrrar land.ing

Veloeity portion of LR reasonabil-
ity test

High-gate position aimpolnt vector in
the d.eseent guid.ance coord.inate system

Low-gate positlon aimpoint vector in
the descent gujid.ance coord.inate
system

High*gate velocj-ty aimpoint veetor
ertrlressed. in the d.escent guiclance
coord.inate system

1,6rrr- gate veloeity aimpoint vector
expressed in the d.escent grrid.ance
coord.inate system

ft

f!s

ft

f!s

nil-liract

(miliraa)2

(mf[iraa)2

rad.

ft
trr(g.e.t. )

fls

ft

rad.

m/es

m

nf cs

(raa)2

(raa)2

rad.

m

cs(g.e.t. )

mf es

m

nf cs

ft

f!s

VAPTG

Tab1e I (continued)

f!s nf cs

m

m



Table I ( continued)

LUMINARY IE "7

MM

LGC name Description Engineering AGC

" Units Units

ABRFG- Higba gate acceleration aimpoint vector
expressed in the descent guidance 2 2

coordinate system ft/(sec) m/(cs)

AAPFG Lov-gate acceleration aimpoint vector

expressed in the descent guidance 2 2
coordinate system ft/(sec) m/(cs)

V'BRFG*2 Z component of V'BRFG multiplied by 18 tps m/cs

VAPFG-X-2 Z component of VAPFG multiplied by 18 tps m/cs

ABRFG* Z component of' ABRFG multiplied by 6 tt/(see)2 m/( cs )2

AAPFG* Z component of AAPFG multiplied by 6 ft/(sec)2 m/( cs )2

amnr3 High-gate jerk aimpoint, Z component 3 3
only ft/( sec) m/( cs)

JAPFG*3 Lovr-gate jerk aimpoint, Z component 3 3
only ft/(sec) m/( cs)

GAINBRAK Gain constaht used in the orientation
_ of' the descent guidance system in AB unitless unitless

GAINAPPR Gain constant used In the orientation
of' the descent guidance coordinate
system in Ah unitless unitless

TCGFBRAK Latest time guidance frame Is ereeted

in braking phase sec cs

TCGIBRAK Earliest time guidance frame is erec-

ted in braking phase sec cs

TCGFAPPR Latest time guidance frame Is' erec-
ted in approach phase sec cs

TCGIAPPR Earliest time guidance frame is erec-
ted in approach phase sec cs

VIGN Speed desired at ignition, relative to
the rotating moon tps m/cs

RIGNX X component of' desired position rela-

tive to the landing site. Expressed
in the descent guidance coordinate
system. ft m

RIGNZ Z component of desired position rela-
tive to the landing site (desired cross
range component is zero) ft m

LUMIMRY IE '7

FEc "rr" DesertPtl-on Engtneering
IlrLts

AGC I

unlts I

ABRFG Hlgh'gate aceeleration aimpolnt rresbor
e:rpressed. in the dlescent guidance
coordinate systeln ftl(sec)2 m/("")2

AAPIG Low-gate acceleration alupoint rrector
e:qpressecL in the descent guitLance
eoordinate system ft /(sec)z ^/(c')2

D\lBRtrGx' Z conrponent of VBRFG mrltiplied by 18 fls mf cs

DVAPFG*' Z component of VAPFG uultiplied by 18 fls P/.s

ABRFG* Z component of ABRIG nrfltipJ-led by 6 */(see)2 n/(cs)z

AApFGTT Z couponent of AAPFCI nulttp].ied by 6 fr/(eee)z n/(cs)Z
2

JBRtrrci*J lttgh-gate jerk ainpoi-nt, Z corryonent .?
only 

rssv 
ft/(u"")3 m/( cs )3

JApFGqTJ Low-gate jerk ainrFoint, Z eonponenb . ? ,. .3
on:-i - ft/(see)J m/(es)'

GAINBBAK Gain constant usecl in the orlentatLon
of the deseent guiclance system fn p63 r:nitless r:nitless

GAIIIAPPR Gain constar.tt usecL in the orientatlon
of the d.eseent grriclance eoorctiaate
;;J;; i;-P6-t - unitless r:nitless

l

TCGFTIRAK f,atest time guicla,nce fla,me is erectect'
in braking Phase sec cs

I

TCGIBRAK Earliest tine guicLance frame is erec- |

ted. i-n braking Phase sec es

TCGFAPIR latest time guiilanee flame Is erec-
bed in approaeh phase see cs

TcGTAPPR 
,ugril':,|l5"fltffinee 

fra,me r-s erec- sec cs

vrGN 
irr:"i.ffi1ffi1f:"rgnltion, 

relatl,e to fls m/cs

RIGNX X component of desired. position reLa-
tive to the lancLing site. ffirressed
in the d.eseent guiclance coord.inate
system. ft m

RIGNZ Z-- eoUronglt 9f clesirecl position reJ.a-
tj.ve to the land.ing site (desirecl cross
range coqponent is-zero) ft m

. TabIeI (eontinuedl)
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LUMINARY IE

LGC name Description Engineering AGC
Units Units

KIGNX/BLI- Landing site vertical error scale
factor used in the ignition-time
test quantity unitless unitless

KIGNY/B8 Crtoss-range error scale factor st/ee'? m-l
KIGNV/Bh Speed error scale factor used in

the ignition-time test quantity sec cs

LOWCRIT Upper limit on the variable throttle
region in a situation of decreasing
thrust commands lbf DPS throttle pulses

HIGHCRIT Upper limit on the variable throttle
region In a situation of' increasing
thrust commands lbe DPS throttle pulses

TAUHZ Time constant for nulling horizontal
velocity in P66 auto sec cs

QHZ 1r1eed1oaCk constant for previous acceler-
ation level unitless unitles:

AHZLIM Maximum horizontal acceleration in 2 2

auto P66 rt/sec m/cs
2LATELL66 Maximum time after start of servicer

cycle for which 2nd ROD calculation
will be started sec cs

DELQFZIX LR data reasonableness test parameter ft m

LRVMAX Maximum limit for velocity calcula-
tions that are allowed to be updated
by the LR fps m/cs

LRVF Value at which velocity update coefu
ficients are changed fps m/cs

IRWVZ Weighting factor for LR Z-axis
velocity update unitless unitless

LRWVY Weighting factor for LR Y-axis
velocity update unitless unitless

LRWV’X Weighting factor for LR X-axis
velocity update unitless unitless

LRWVFZ LR velocity weighting function unitless unitless

Table I (continued)

LUMIIIARY IE

LC.C name Description Engineering
un1!s

AGC

Unlts

KrGrrd/84

KIGNY/BB

KIGNV/Bl+

LOI,[CRfT

HIGHCRIT

TAUHZ

WZ

A]lZLIM

2LLTEI+66

DETQFIX

LRV}4AX

I,RVF

I,HWVZ

LRIIVY

tRI^l\IX

LRI^MZ

Land.ing site vertieal error seale
factor used in the lgnition-time
test quantity

Cross-range error scale factor

Speed. error scale factor usecl in
the ignition-time test quantity

Upper limit on the variable throttle
region in a situation of decreasing
thrust comrnand.s

Upper lirnit on the variable throttle
region in a sitr:ation of inereasing
thrust cornrnand.s

Time constant for nuJ-ling hori.zontal
veloeity in P66 auto

Feeclback constant for prevlous aeeeler-
ation 1evel

Maximum horizontal acceleration in
auto P65

Maxim:m time after start of serrricer
cycle fo:r whieh 2nd ROD ealculation
wiIL be staz-bed.

LR d.ata reasonableness test parameter

Maximr:rn lirEt for velocity calcrrla-
tions that are alJ.<ywed. to be upd.atecl
by the LR

Value at which velocity upd.ate eoef-
fieients are ehanged.

Weighting factor for IJR Z-axis
velocity upd.ate

Weighting faetor for LR Y-axis
velocity update

Weighting factor for LR X-axis
velocity r4:date

LR irelocity welglrting f\:nction

Table I (continued)

uni.tless

x/xz

sec

1bf

lbf

sec

unltless

ft f secz

sec

ft

fls

f!s

uni.tless

unit].ess

unitless

unitless

unitless
-1m

cs

DPS throttle pulses

DPS throttle pulses

unitle::

tZ
m/ cs

es

m

mf cs

m/cs

unitless

unitless

unitless

unitless

I



LUMNARY IE 9
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" LGC name Description Engineering MIC -,'
Units Units i''

1mm LR velocity weighting function unitless unitless

LRWVFX LR velocity weighting function unitless unitless

LRWVFF Weighting factor used for P66 unitless unitless

ABSco-ABSCV Range to 1th segment of' lunar
terrain ft m

st-aan-il)..,.-) Slope of' Itn segment of lunar
terrain model rad rad

RODSCALE Click scale factor for rate of
descent fps m/cs

TAUROD Time constant for rate of descent sec cs

LAG/TAU Lag time divided by TAUROD (966) unitless unitless
pMINFORCE Minimum thrust P66 will command lbf kg-m/(cs )"

MAXFORCE Maximum thrust P66 will command lbf kg-m/( cs )4
JlPARM Parameter used in the computation of'

insertion velocity for aborts if the LM
to CSM phase angle existing at the time
of abort is less than THET'CRIT ft m

KlPARM Same definition as JlPARM ft/rad m/rev
J2PARM Parameter used In the computation

of' insertion velocity for aborts
if' the LM to CSM phase angle exist-
ing at the time of' abort is greater
or equal to THETCRIT f't m

KEPARM Same definition as JEPARM ft/rad m/rev
THETCRIT Central angle switching criteria deg rev

RAMIN The minimum apolune radius allowed
for aborts from powered descent ft m

YLIM Maximum cross range distance in
aborts n.mi. m

ABTRDOT Desired radial velocity for aborts fps m/cs

Table I (continued)

],UI\,trNARY IE

Descripti-on Engineering
Unlts

thTi,fvIY

LRI'trV X

LFIIIVFI'

ABSCO-A3SC4

SLOPEO.SLOPd+

RODSCALE

TAUROD

LAG/TAU

MINFORCE

MAJ(FORCE

JlPARM

KIPABM

J2PA.RM

K2PARM

THXTC,BIT

RAMIN

YLIM

ABTRDO[

LR velocity weighting funetion

LR velocity weighting f\.:nction

Weigfuting factor used. for P65

Range to tth segurent of }:nar
terrain

Slope of lth segment of hrnar
terrain model

Click scale faetor for rate of
d.eseent

Tiue constarrt for rate of d.escent

Lag tirne divid.ed. by TAtlRoD (P66)

Mlnirm;n thrust P66 wi].]. eommand

Maximum thrust P66 wi].]- eomnand.

Parameter used. in the computation of
insertion velocity for aborbs if the LM

to CSM phase angle existing at the time
of abort is less than TIIET'CBII

Same d.efinltion as J]-PA.Rltl

Parameter used. in the eomputation
of inserbion velocitY for aborts
if the LM to CSM Phase angle exist-
ing at the time of abort is greater
or equal to THETTBII

Same d"efinltion as J2PARM

Central angle swltchlng criteria

The nr-inimr:m apohne rad.ius all<vwed'
for aborts fYom Powered. d.eseent

Maxirurm cross ra,nge d.istance in
aborbs

Desired rad.ial velodity for aborbs

r:nitless

unitless

unitless

ft

rad.

f!s

see

unitless

lbf

Ibf

ft

ftf rad,

fb

ffi f rad.

deg

ft

n.IIri .

f!s

unitl-ess

uni-t].ess

unitless

m

rad.

mf es

es

unitless
- ,, ,2Iq-m/ ( cs /

t<s-nf (es)Z

m

mfrev

m

mfrev

rev

m

m

mrlcs

Tab1e r ( continued)
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I LGC name

LUMENARY IE

Description Engineering
Units

10

AGC
Units

COSTHETl

COSTEETQ

HMSCENT

ROLLTIME

PITTCME

IGNAOSQ

IGNAOSR

LRHMAX

LRWH

ZOOMTIME

TENDBRAK

TENDAPPR

DELTTFAP

LEADTIMF.

Cosine 900. Cosine of cone 1

angle for aborts. Used to determine
direction of' attitude rotation to
preferred abort attitude

Cosine 300. Cosine of' cone 2 angle
for aborts . Used to determine direc-
tion of' attitude rotation to preferred
ab orb att itude

Upper bound on the mass of' the ascent
stage

Time to drive the DPS gimbal around the
R-axis, starting at the hard stop, to
position it prior to PDI

Time to drive the DPS gimbal around the
Q-axis, starting at the hard stop, to
position it prior to PDI

Initial DAP estimate of' offset aceelera-
tion about the Q-axis

Initial DAP estimate of' offset accelera-
tion about the R-axis

Maximum limit for altitude calculations
that are allowed to be updated by the
LR

Weighting; factor for incorporation of'
LR altitude measurements into the IN
state vector during braking phase

Time after ignition to raise the DPS
to full throttle position

Controls time of' transition from P63
to P61+

Controls time of' transition from P6’4
to P66

Time increment added to t 0 when
switching from P63 to P614

Time increment specifying how far
guidance is projected forward in P63
and P6LL

Table I (continued)

unitless

unitless

lb

sec

sec

deg/(sec)

deg/(sec)2

unitless

sec

sec

sec

sec

sec

unitless

unitless

CS

cs

2rev/( sec)

rev/( sec)2

unitless

cs

cs

CS

CS

CS

LUIvtrNAEY IE

Description ftigineering
UnLts

COSTHETf

COSTIMT2

HIASCM{'I

ROLLT]ME

PTTTIME

rcllAosq

lGNAOSR

I,RHIvIAJC

I,RI,'IH

ZOOMIIME

TENDBRAK

TENOAPFR

DELTTFAP

LEADTIMFI

Cosine poo. Cosine of cone I
angle for aborbs. Used. to d.etencine
d:lrection of attitude rotation to
preferred. abort attitude

Cosine Joo. Cosj-ne of cone 2 angle
for aborts. Used. to d.eterraine d.irec-
tion of attitud.e rotation to preferred
aborb attitude

Upper bound. on the mass of the ascent
stage

Time to drive the DPS gimbal around the
R-axis, starbing at the hard stop, to
position it prior to PDI

Time to drive the DPS gimbal around the
Q-axis, starbi.ng at the hard. stcp, to
positlon it prior to PDI

Initial DAP estinate of offset accelera-
tion about trtre Q-axis

Initial DAP estimate of offset, acceLera-
tion about the R-axis

Maximr.m ]-tmit for altitude calculations
that are Al-J.olued to be upd.ated. by the
I,R

Weighting faetor for i.neorporation of
LR altitude measurements lntc the LM
state veetor during braking phase

Time after ignition to raise the DPS
to fuIL throttle position

Controls time of transition from 16l
to P6l+

Controls time of transltion from P6l+
to P66

Time increment ad.d.ed. to tUo when

switehing from i63 to P64

Tirne increment speciffing hov,r far
gui.d.ance is projected. fonuard. ln 163
ana P6Ir

aee/( r"" )2

a"e/(.u" )2

trnit]-ess

unitless

lb

sec

unit]-ess

sec

see

sec

r:litless

unit].ess

kg

rev/(r"r'

rcvf (""" )2

unitless

es

es

cs

ft

Table f (eontlnued)

sec
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LGC name AGC
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"r,
f LGC name Description Engineering

Units
AGC
Units

RPCRTIME

RPCRTQSW

TNEWA

LRWHl

Time from the end of' the present descent
guidance phase at which the LR may be Te-
positioned to position 2 sec

Required X component of' the X-body axis
in platform coordinates at the time of'
LR reposition to position 2 unitless

Cycle period at which Lambert solution
apdates A-steer target parameters cs

Weighting factor for incorporation of
LR altitude measurements into the IN
state vector during approach phase unitless

These values are valid for a launch date of' April 16 , 1972.

CS

unitless

CS

unitless

To achieve the proper octal value in the LGC, this number should be scaled B13.

h Descartes landing site used for April 16, 1972 launch date.

Table T (concluded)

To achieve the proper octal value in the LGC, this number should be scaled B-21 .

LUMII{ARY IE

LGC name Description Engineering
Unlts

AGC

Units

RPCR.TI\M

RPCRTqS"!T

TNEWA

LRI,IHI

Time from the end. of the present d.eseent
gu:id.ance phase at whlch the LR may be re-
positi-oned. to position 2 sec

Required X component of the X-body axLs
in platform coordinates at the time of
LR reposition to position 2 txtitless

Cycle peri-od at whieh le"uibert solution
rrpd.ates A-steer target parameters

lrfeig[ting factor for i-neorporation of
LR altitud.e measurelnents into the LI4
state veetor during approach phase

These values are valid for a launch date of April l5, 1)72.

To achieve the proper octal value in the LGC, this number should.

To aehieve the proper octal value in the LGC, this number should.

.Deseartes lanttlng slte used for gp111 t6t L972 launeh date.

Table I ( concluded.)

I

unit]-ess

unitless

cs

unltless

scaled. B1J.

scal-ed B-21

be

be3

)+
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