GUIDANCE PRESETTINGS FOR LAUNC

20 THROUGH 27 DECEMBER 1968
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TABLE A-1

GU '
IDANCE PRESETTINGS INDEPENDENT OF LAUNCH DATE

Accelero
ometer Processing Parameters

Co
Lomments presetting
S=-IC thrust
35,148,897 .
S-II thrust before EMR 5,052,268.5
S=TI1 thrust after EMR 457 .3
S=-IVB first burn thrust 873,480.1
S-IVB abort thrust before EMR 878 LB 0L
g-TVB abort thrust after EMR 873,&80;1
S-TVB second burn thrust before 900,495.03
EMR
g-TVB second burn thrust after 900,495.03
EMR
Nominal S-IVB thrust at re- 9illil, 66BrI0Z
ignition
145 36D

g-TC mass flow rates

s-TI mass flow rates before EMR 10 220 o0

g-TI mass flow rate after EMR 950,4154
sETuEs fipst burn mass flow 208,7674
rates
g-IVB abort mass flow rate 2155057
before EMR
g-TVB abort mass flow rate 2.5 OB
after EMR
S-TVB second burn mass flow 215.2241
rates before EMR

215.,2241

S-TVB second burn mass flow

rate after EMR

Sal




DELTIG

TSB4S*

TS2AP

APl

TS4BS1

TS4BS

GS3

S4IGNA

S4IGTR

Time from TB3 for first pass
through S-I1 (M/F) smoothing
filter. (Time from T83 to S=I1II

907 thrust)

Time from TB4 for first pass
through S-IVB (M/F) smoothing
filter

Time from TB4A for first pass
through S-IVB (M/F) smoothing
filtex

Time from TB3 to change reasomn-
ableness test constants

(RTCS)

Time from TB4 to change RTCS

Time from TB4A to change RTCS

6.5

501

4.b

12.0

584.



ADDITIONAL ABORT ARD ALTERNATE MISSION PRESETTINGS

Proguram

nombo l Conmaent Progott: 7
QXEEEL- %3710 41 1A Presetting Units
S410NY Time from TB4A at which time L sec
the reasonableness test con-
gtants are changed,
TO 10 Time to end Xy lreeze follow- 0,0 gec
ing an S=1IC engine failure
TEOl §=1IC engine out single pass 0.0
loglc gate
TEO2 §-11 engine out single pass 0.0
logic
e R S | | i |
lfTRPl TRPS Cons tants used to bias 1GM pitch ), 10
L TRY TRYS and yaw steering parameters for 0.0
q-11/S-TVB direct staging
TBLA Nominal transition time for S-IVB 0.0 sec
first burn engine mixture ratio
shift
o Guidance coast time botween Ll @ sec
COST direct staging grnund-commund
update and S=1IVB lst 90% thrust
QORI sec

AL 1imit on difference between
il . getual and nominal S-TVR first

burn time

ITLD* Logic variable that determines 0} {0
i propex TGM s tage

323




AXNO

10
11
12
i3
14

rxy rxj =

¥21
Fo2
Fa3
Fag

F30
F31
F32
Fq3
Fa4

Program

Sxﬂbol
BO

B1ll
Bl2

B21
B22

TFAILL
TFAIL2
TFAIL3

TT2
TT1

GANTRY

TTCLO
TTC11
TTC12
19013
TTCl4

TTC20
TTC21
TTC22
TIC23
TTC24

TTC30
TIC31l
TTC32
TTC33
TTC34

Pre-IGM Guidance presettings

Comment
M

Constant freeze time for
engine out prior to t2

coefficients of polynomial to
calculate delta freeze time in

t
interval t2 to g

Coefficients of polynomial t?
calculate delta freeze time 1n

. t
interval of t4 to B

Times to partition S-IC engine
out freeze schedule

Earliest time for CHIY freeze
initiation for S-IC engine out

Time from TB1l to start pre-IGM
guidance

Tower clearance altitude

Coefficients for first segment
time tilt polynomial

Coefficients for second segment
time tilt polynomial

Coefficients for third
segment time tilt polynomial

324

Presetting
60.0

6.0
56.0
-1.0

38.0

13.0

138.0

-7.1630411x100
1.7253733x100
-1.5609715x10"1
6.7969903x10~3
-9.8395575x 102

1.8767424x101

-1.7854092x100

7.2670840x10~2
-9.6384562x10~4
4.6459679%10-6

9.6837640x102
-4 .4114144%x101

7.5386128x10~1
-5.5607764x10~3
1.5154014x10"°



10
il
2
3
1k

TP1

 TP2

i

TAR

TTC40
TTC41
TTC42
TTC43
TTCA44

TTSEG2

TTSEG3

TTSEG4

TAR

Referenced from

Coefficients for fourth segment
time tilt polynomial

Time to use second time tilt
segment coefficients

Time to use third time tilt
segment coefficients

Nominal time tilt guidance
arrest time

Time base 1

9.3999818x 10"
-3,1154338x100
5.,1115549x10=2
-3.0934483x10"4
6.5909332x10~7

26.55
70.55
101.55

145.7



Boeing
Symbol

AT e

ART

AVpr1

o

BIASL

Bl

TSMC1

TSMC?2

Program
symbol_
GS4

ART

cO

DVB
EPLN2
IGB1Al
TB1
TSMC
TSMC2
T1I
1240 ¢

T3P

TAU2
TAU3
TAUN

TCI

TGM GUIDANCE PRESETTINGS

Comment

Time to start TGM in TB3

T{me=to-go in S-1I stage at
which guidance 1is arrested

Time to remain in artificlal
tau mode at S=-II/S-IVB staging

Desired terminal flight-path
angle for first §-TVB burn

Thrust decay velocity bias
for first S-IVB burn

Time-~to-go for CHI bar steering
for first S-IVB burn

Thrust change detection bias
for S-11 stage

Time to remain in artificial
tau mode calculations during
§-IT EMR shift

Time in TB3 to begin SMC
Time in TB4 to begin SMC

IGM phase 1 time-~to-go

IGM phase 2 time=-to=go

IGM phase 3 time-to-go

Estimated time to deplete
vehicle from S-I1 EMR

Estimated time to deplete
S=IVB mass

Nominal T4 used in the S-IVB
first=burn artificial tau mode

S=TVB first burn coast time

kdhl‘

Presetting

40.6

5.0

10.0

0.0

1.98215

35.0

1000.0

40,0

60.6

15,0

246 .5

8L.,5

144 .4419

321,95309

661,533577

661.53577

0.9

sec

sec

deg

m/ &

S el

S e

se
Se
S€
S ¢

S

-,



Nominal firgt S=IVB burn time

~ Nominal t{
of T4 me from GRR to start

Time=to-go at gtar t

of | { ©
speed 100p in first oy

H"‘ l VH hu]'n

Velocity guard for

tirst bur
high Bp(‘l\tl 1,001’ el

Exhaust velocity
1GM

Lor phase |

Exhaust velocit y
1GM

tor phase 2

Exhaust velocity
1GM

tor phase 3

Time to force S=IT EMR after
nominal

Terminal velocity for first
burn

Terminal radius for first burn

Time before nominal S«11I EMR
to search for EMR shift

Average mass {low rate during
first stage ol IGM

Average mass Ilow rate during
second stage of IGM

152.66

L’ ‘h " ll‘ {’

48,0

100, 0

4169,1205

4237.6003

4163,7846

0,0

7793.0429

056330606.0

0.0

1218.3948

990,40009

Bias constant for terminal range B

angle for g-IVE first burn

SMC gain for f{rat boost

327
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to start IGM in TBO

- EPLN2R [ime=-to=-go for CHI bar
g steering

Thrust change detection bias

ICM phase 4 time-to=go

TAUZR Time to deplete S~1VE mass
from S=1IVB reignition

Time to remain in artificial
tau mode during S=IVB EMR

THSLP2 Time=-to-go at start of high
speed loop

Velocity guard for high speed
loop

X 2R Exhaust velocity for phase 4

30,0

10
0.0
684,5038

‘.

.




Comment

Conversion factor used 1
calculation of TBI

Guidance coast time

Time-to-go for CH1 bar
steering

Thrust change detection bias

Time to remain in artificial
tau

Nominal time from TBa at S-=IVB
EMR

Minimum T3¢

Exhaust velocity of S-IVB
before EMR

Exhaust velocity of S-IVB
after EMR

Time after nominal S-IVB EMR
to force staging of guidance
equations

Bias constant for terminal
range angle

SMC gain

Nominal S-II velocity at
cutoff

Ccoefficients of the parkigil
orbit inclination polynom

329

iresetting
- 088991

14,2

39140

-0.001

150

3550

45.0

4188 624
4188. 624

2.0

o />

05

6816.467

32.55754
-15.84615
11.64780
9,89097
.5.11148
0.0
0.0



GLO
GL1
GL2
GL3
GLA
GLS
GL6

CKLAT

KSCLNG

KD

VIIM1
VTIM2

VENT1A
VENT?Z2A
VENT3A

123,19350

coefficients of the parking |
| i -55,06485
orbit descending node poly ~35.26208
nomial 26.,01324
-1,47591

0,0

@,V

Miscellaneous Presettings

Cape Kennedy Latitude

28.,608422

Longitude of the launch pad 80,604133

Orbital drag model constant a2 x . 10°°

(KD = % ¢ area /mass)

Orbital ngigation Vent Model

Segment constants for vent 1800
mode 1 4300,0
Acceleration. constants for .00129
vent model 00062
.00043

. o O



NGS DEPENDE
: NT UPON LAUNCH paTy OF hie
PECEMBER 21, 1968
Lomments
| : Presett;
Eartltion E for rhe etting Units
aunch azi 7
tmuth polynomial “Lglel sec
L6877 .41
0.0
Times used to sc
alie the
launch azimuth polynomials 1655039
9222305
050
Times of the opening or 0.0
closing of launch window
segment 7655.039
16877.41
Coefficients of the first 72,007 31 deg
segment of the launch azi-
muth polynomial 23,78576

-9,22083

3,813349

-.38106




o TLO
A AZO
DVBRA
DVBRB
AZS

TPAO
TPAl
TPA2
TPA3
TPAG
TPAS
TPAG
TPA7
TPAS
TPAO

N

Not Applicable.

Coefficients of the third

segment of the launch azi-
muth polynomial

GMT at the opening of the
launch window

Azimuth at the opening of
the launch window

Thrust decay velocity
bias (lst opportunity)

Thrust decay velocity
bias (2nd opportunity)

Change in azimuth over
launch window scgment

Time since launch window
opening (lst opportunity)

0.0

0:0
0.0

0.0

46222.43

12.9

4,22

4,22

36,0

0.0
3360.905
7655 . 044
12404 ,73
16877 .42
N/A*

secC

deg

m/sec

m/sec

deg

sec

[ -l ey



Time since launch window
opening (2nd Oppor tunity)

Twice the orbital energy
of the target ellipse
(lst opportunity)

0,0
3360,905
7 ()55 a 0/44,
12404 ,73
16877, 42
N/A

«1,4186/0 X%

«] .407030 %
«],401780 X 10©
-1.403856 %

w] 412808 %
N/A

s§CC

m“/sec

o



¢ing

e

¢iplo
¢l
CIpl2
Cipl i
cinla

COSSAL
COSSAL
COSSA L
COS8A L
COSRAS
COSSAS
COSHAD
COBSA
COS8AR
COSSAY
COSSALQ
COSSA !
COSSALL
COSRA\‘
COSSA LA

COSSRO
COSSRI
cossn?
Ccossnd
OSSR
COsSsRS
COS8 RO
COSSB7
COSRRY
COS8RY
CO88RI0
cossill
cosant2
cossnt
COSsSB14

Cosine of the true
anomaly of the targel
vector (lst oppor=
tunity)

Cogine of the true
anomaly of the tar-
get vector (2nd
opportunity)

.9905273
9900422
. 989913006
L 9901525
L9907 3806

N/A

9857117
. 98631390
9862899
9856995

N/A




ENAO
EHAL
¥HAZ
FHAD
ENAY
ENAD
FHAD
EMAT
PHLD
FHAY
FHALO
pHall
ENAD 2
EHALS
A

AN,
A
NP2
ENES
A
D5
K16
WD
AN
AR
FNE1O
ENELL
KBl 2
FNRL3
AN AR

RASA0
RASA]
RASAZ
ASAD
RASAL
RAGAD
RASAG
RASAHT
RASAS
RAGA9
RASALO
RAGALL
RASAL 2
RASALD
RASALYG

Fecentricity of the
transfer ellipse
(lat'opportunity)

Fecentricity of the
transfer ellipse
(2nd opportunity)

Right ascension of
the target vector
(lst oppor tunity)

C A

.9765474
9767366
8768212
.9767865
9766392

N/A

.9763992
.9765974
9766807
,9766345
.9764704
N/A

160,816
161.067
161.628
162,419
163,341
/A

deg




DECAZ
DECAS
DICAL
DECAD
DICAD
DECAY
DILCAS
DIECA9
DECALO
DECALL
DILCAL 2
DIECAL3
DECAL4G

DECRO
prECB1
DECH?2
DECB3
DECEA
DECBS
DECB6
pECB7
DECBS
DECB9
DECBL1O
DECBLL
DECB12
DECB13
DECBL4

pDeclination of the
target vector (lst
oppor tunity)

peclination of the
target vector (2nd
opportunity)

344

10,8942
10.6265
103197
9.98609
9.7042
N/A

9.4362
9.4625
9.,2217
8.7744
8,1619
N/A

deg

deg




~ program

Comments P
S L L8 | Presetting Units
THEO Angle between ver £ -
nal equi-
nox and launch'meridiai at L e e

the time of launch windoy
opening (used for both
opportunities)

BETAA Angle between S and the
radius vector at chill-~
down initiation (lst
oppor tunity)

56,497 deg

BETAB Angle between S and the
radius vector at chill-
dovn initiation (2nd
oppor tunity)

56,808 deg

ALFTSA Nominal angle between S 15.015
and TP vectors at chill-

down initiation (lst

opportunity)

T

ALFTSB Nominal angle between S 15.997 deg
and TP vectors at chill-
down initiation (2nd

opportunity) .

TSTA Time from T5 to begin 8002.341 sec
SpOT-TP test (lst
oppor tunity)

TSTB Time from T> to begin 13279 .21 sec
SPDOT- TP test (2nd
opportunity)

di
FA True anomaly at target 14,622 eg

orbit injection (1st
opportunity)

deg
FB True anomaly at target 13,706

orbit injection (2nd
opportunity)

45

¢




B

yelgnition (st oppor=

Badius at pnominal §=1IVB
polpnltion (2nd oppor=
tunity)

1oM phase 5 time=to=go
(lat opportunity)

1oM phase 5 time=to=go
(721l oppor tunity)

6574182,

310,8243

gsec

sec




