
      

APPENDIX A 

ae AS-503 C' GUIDANCE PRESETTINGS FOR LAUNCH WINDOWS 

20 THROUGH 27 DECEMBER 1968 | 

‘This appendix gives the guidance presettings for December 1968. ‘Table 

_ Arl presents the launch date independent presettings. ‘Tables A-2 

through A-9 contain the launch date dependent presettings. 

 



Program 

Symbol 

F4AP 

FNR 

MDOTL 

MDOT2 

MDOT3 

MDOT4 

MDOT4A 

MDOT4P 

MDOT5 

MDOT6 

TABLE A-1 

GUIDANCE PRESETTINGS INDEPENDENT OF LAUNCH DATE 

Accele serometer Processing Parameters 

  

Comments Presetting 

S-IC thrust 35,148,897 9 9 - 

S-II thrust before EMR 5,052, 268.5 

Loy) 7D 
S-II thrust after EMR 

S-IVB first burn thrust 873, 480.1 

S-IVB abort thrust before EMR 878,490.» 

S-IVB abort thrust after EMR 373, 480.1 

S-IVB second burn thrust before 900,495.03 

EMR 

S-IVB second burn thrust after 900,495.03 

EMR 

Nominal S-IVB thrust at re- Gil, Gos 02 

ignition 

14,316.19 
s-TC mass flow rates 

s-[I mass flow rates before EMR 1, 220.0492 

s-T~T mass flow rate after EMR 950.4154 

SeivB, £Lrse burn mass flow 208.7674 

rates 

s-IVB abort mass flow rate 215 .Oon, 

before EMR 

s-TVB abort mass flow rate 2a Oey) 

after EMR 

S-LVB second burn mass flow D5) 224K 

rates before EMR 

215.2241 

S-IVB second burn mass flow 

rate after EMR 

SN  



MINR 

DSZS 

DELTIG 

TSB4S* 

TS2AP 

T4BAP 

T4BRAP 

MDOTNR 

MASS1 

MASS 2 

MASS3 

AP1 

TS4BS1L 

TS4BS 

GS3 

S4IGNA 

S4IGTR 

Nominal mass flow rate at 

reignition 

Mass at lift-off 

Mass at start of S-IVB 

first burn 

Nominal mass of S-1VB at 

reignition 

Time from TB3 for first pass 

through S-II (M/F) smoothing 

filter. (Time from TB3 to SIL 

90% 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 

filter 

Time from TB3 to change reason~ 

ableness test constants 

(RTCS ) 

Time from TB4 to change RTICS 

Time from. TB4A to change RTCS 

346 

218.1035 

2. 180,138: 

634, 858.1 

159, 401.6 

128,457.36 

4.4 

6.2 

ae 

4.4 

12.0 

584.



  

Boe ing 

Symbol 

S4&TGNP 

To 

TROL 

1/'tRP* 
1/TRY* 

TBLA 

ADDI 

program 

: yt Symbc 

S4TGNP 

To 

TRPS 
TRYS 

  

Comment 

  

Time from TB4A at which time 

the reasonableness test con- 

stants are changed, 

Time to end Xy freeze follow- 

ing an S-IC engine failure 

S-IC engine out single pass 

logic gate 

S-TI engine out single pass 

Logic 

Constants used to bias IGM pitch 

and yaw steering parameters for 

S-TT/S-IVB direct staging 

Nominal transition time for S-IVB 

first burn engine mixture ratio 

shite 

Guidance coast time between 

direct staging ground= command 

update and S-TVB lat 90% thrust 

Limit on difference between 

actual and nominal S-IVB Pine G 

burn time 

Logic variable that determines 

proper IGM stage 

323 

TONAL ABORT AND ALTERNATE MISSLON PRESETTINGS 

Presetting 

Ve ab 

Ow. 

0,0 

S
S
 

Oo 
©
 

Ise 

100,0 

0,0 

Units 
  

sec 

sec 

sec 

sec 

sec 

 



  

AXNO 

10 
Ll 
12 
13 
14 

ry
 

ey 

F21 
Fo2 
F93 
Pog 

F30 
F31 
F32 
43 
P34 

  

Bll 

B12 

B21 

B22 

TFAILL 

TFAIL2 

TFAIL3 

TL 2 

GANTRY 

TTC1LO 

TTCLL 

TTC12 

TICLS 

TTC14 

TTC20 

TTC21 

TTC22 

TTC23 
TTC24 

TTC30 

TIC31 
TTC32 

TTC33 
TTC34 

pre-IGM Guidance presettings 

Comment 
EY 

Constant freeze time for 

engine out prior to t. 

Coefficients of polynomial to 

calculate delta freeze time in 

t interval t, to i 

Coefficients of polynomial to 

calculate delta freeze time in 

c interval of ty to 5 

Times to partition S-IC engine 

out freeze schedule 

Earliest time for CHIY freeze 

initiation for S-IC engine out 

Time from TB1 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 

ra 20 

138.0 

-~7.1630411x100 
1.7253733x100 

~1.5609715x10"! 
6 .7969903x10-3 

-9.8395575x1072 

1.8767424x101 
-1.7854092x 100 

7 .2670840x 1072 
-9 638456 2x1074 
4..6459679x 10-6 

9 .6837640x 102 
-4.4114144x101 

7 .5386128x10-1 
-5 .5607764x 1073 
1.5154014x107>



a
 
e
e
 eet
 

ee 

TTC40 Coefficients for fourth segment 9,3999818x10! 

F10 ; 
* ae time tilt polynomial -3,1154338x10° 

= «Trcd3 
5 .1115549x 10-2 

eS TTC4d 
~3,0934483x10~4 

Fé 
6 .5909332x10-/ 

‘l TTSEG2 Time to use second time tilt 26.50 

segment coefficients 

Tp? TTSEG3 Time to use third time tilt 70,59 

segment coefficients 

-TP3 TTSEG4 Time to use fourth time tilt 101.55 

segment coefficients 

TAR TAR Nominal time tilt guidance 145.7 

arrest time 

Referenced from Time base 1



DIL 

BIASL 

Bl 

TSMC 1 

TSMC 2 

Program 

Symbol 

GS4 

ART 

co 

DVB 

EPLN2 

IGBLAL 

TBL 

TSMC 

TSMC 2 

TLI 

ak 

roy 

TAU2 

TAU3 

TAUN 

TCL 

IGM GUIDANCE PRESETTINGS 

Comment 
EY 

Time to start TGM in TB3 

Time-to-go in S-IT stage at 

which guidance is arrested 

Time to remain in artificial 

tau mode at S-£1/S-IVB staging 

Desired terminal flight-path 

angle for first S-IVB 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-II stage 

Time to remain in artificial 

tau mode calculations during 

S-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-IT EMR 

Estimated time to deplete 

S-IVB mass 

Nominal T3 used in the S-IVB 

first-burn artificial tau mode 

S-TVB first burn coast time 

are | a 

presetting 

40.6 

5.20 

10.0 

0.0 

1.98215 

35.0 

1000.0 

40.0 

60.6 

15.0 

246.5 

81.5 

144.4419 

321.95309 

661.53577 

661.53577 

6,9 

    

sec 

sec 

deg 

m/s 

s eC 

se 

se 

se 

se 

S¢ 

S' 

r
r
,



  

Nominal first S=IVB burn time 

Nomina | 
Por ne lL time from GRR to start 

Time-to-go ac start of high 
apeed ty = ete pee Loop in {irat S*IVB burn 

Ve , locity guard fo, first burn 100.0 
high speed loop 

Exhaust velocit 4O0City for phase 1 4169.1205 IGM — 

Exhaust velocity for phase 2 4237.6003 
IGM 

Exhaust velocity for phase 3 4163.7846 
IGM 

Time to force S-II EMR after 0,0 
nominal 

burn 

Terminal radius for first burn 6563366.0 

Time before nominal SeII EMR 0,0 

to search for EMR shitt 

Average mass flow rate during 1218.3948 

first stage of IGM 

Average mass flow rate during 990,40009 

second stage of IGM 

Bias constant for terminal range 1.3 

ang Le for S-IVB first burn 

05 

SMC gain for firat boost 

oS
 

te
 

“I
  



  

G3 

Program 
Symbol 

GS1 

EPLN2R 

IGBIA2 

T2IR 

TAU2R 

TB2 

THSLP2 

VGRD1 

VEX2R 

VEX3R 

PCOR 

EPLN3R 

IG? 

MDOTSG 

MDOT6G 

ROVR 

SMCG3 

    

Comment 

Time to atart IGM in TRO 

Time-to-go for CHI bar 

steering 

Thrust change detection bias 

IGM phase 4 time-to-go 

Time to deplete S-LVB mass 

from S-IVB reignition 

Time to remain in artificial 

tau mode during S-IVB EMR 

Time-to-go at start of high 

speed Loop 

Velocity guard for high speed 

Loop 

Exhaust velocity for phase 4 
IGM 

Exhaust velocity for phase 5 
IGM 

Time to force S-IVB EMR after 

nominal 

Constant time for selection of 
guidance option which freeses 
the terminal conditions 

Time to search for S-IVB EMR 
shift 

Average mass flow rate during 
fourth stage of IGM 

Average mass flow rate during 
fifth stage of IGM 

Bias conatant for terminal 
range angle 

SMC gain 

  

turn IGM Presettin " 

Presetting 

SRG - 0 

30,0 

L000,0 

0,0 

1.0 

3,0 

300, 

4183.5690 

4183.5690 

0.0 

30.0 

0.0 

217.6286 

217.6286 

=0,4 

0.05



  

Comment 

Conversion factor used te 
calculation of T37 

Guidance coast time 

Time-to-go for CHI bar 
steering 

Thrust change detection bias 

Time to remain in artificial 
tau 

Nominal time from TBa at S-IVB 
EMR 

Minimum T35 

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 

Coefficients 
of the ee, 

orbit inclination polynom 

B29 

Eresetting 
- 08899] 

dees 72 

So 

-0.001 

130 

355).0 

45.0 

4188, 624 

4188. 624 

2.0 

ore) 

05 

6816.467 

32.55754 
~15 84615 
11.64780 
9.89097 

95 Lies 
0.0 
0.0



  

GLO 
GLI 
GL2 
GL3 
GL4 
GL5 
GL6 

CKLAT 

KSCLNG 

KD 

VI IML 
VTIM2 

VENT1A 
VENT2A 

VENT3A 

arking 123.19350 
Coefficients of the p -55 06485 

de poly- orbit descending node poly ~35 , 26208 
nomial 26 .01324 

#147591 
0.0 
0,0 

Miscellaneous Presettings 

Cape Kennedy Latitude 28 .608422 

Longitude of the launch pad 80.604133 

Orbital drag model constant Liae42 & 10°° 

(KD = } + area /mass) 

Orbital Navigation Vent Model 

Segment constants for vent 1800 

model 4300.0 

Acceleration. constants for -00129 

vent model 00062 

-00043 

i, ag



  

EMBER 21, 1968 

  

  

Comments Presetti 

— €imes for se oe EEInE Units 

aunch azi 
7 

imuth polynomial 655.039 See 

16877.41 

0.0 

(imess used to sc ale the 
launch azimuth polynomials 7055)..039 

92122, 315) 

0.0 

Times of the opening Or 0.0 

closing of launch window 

segment 
7655, ..039 

16877 .41 

Coefficients of the first 72.,00731 deg 

segment of the launch azi- 

muth polynomial 
23.78576 

-9, 22083 

3, 813349 

= ,38106 

   



hy) H31 

h H33 

H34 

T TLO 

A AZO 

DVBRA 

DVBRB 

AZS 

TPAO 
TPAL 
TPA2 
TPA3 
TPA4 
TPAS 
TPA6 
TPA7 
TPAS 
TPAY 

* 
Not Applicable, 

a2 

Coefficients of the third 

segment of the launch azi- 

muth polynomial 

CMT 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 segment 

Time since launch window 

opening (lst opportunity) 

0,0 

0.0 

0.0 

0.0 

0,0 

46222.43 

12.0 

4.22 

0.0 
3360.905 
7655.044 
12404.73 
16877 .42 
N/A* 

       

  

sec 

deg 

m/sec 

m/sec 

deg 

sec 

  

 



  

    DECEMBER 21, 1968 

Time oince launch window 0,0 

opening (2nd Opportunity) 3360,905 
7655,044 
1240473 
16877 ,42 

N/A 

  
Twice the orbital energy -1.418676 x 10° 

of the target ellipse ae x i 

a . . 
a. ‘ x 

(lat opportunity) 1 qogane un 

«1.412868 » LOF 

N/A 

  

HOC 

sec 

m/sec 

  

2 

 



emo 
ca’n10 

cw 

cin? 

cxni3 
cCApia 

COSSAL 

COSSA] 

COSSA? 

COSSA3 

COSSAS 

COSSAS 

COSSAG 

COSSA 

COSSAS 

COSSAY 

COSSALO 

COSSAL! 

COSSA12 

COSSA13 

COSSA14 

COSSBHO 

cossn} 
COSSR2 

Coss 

COSSH4 

COSSBS 
COSS KO 
CoOssR? 

COSSKS 

COSSBY 

COSSRLO 

COSSBL I 
COSSBL2 

COSSBLS 

COSSBL4A 

Cosine of the true 

anomaly of the target 

vector (lat oppor 

tunity) 

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

  

. 9905273 

9900422 

. 9899306 
9901525 

. 9907 386 

N/A 

9857117 
. 9863396 
. 9864880 
. 9862899 
9856995 

N/A 

   



  

LMAO 
PENAL 
ENAZ 

pA 
BNIAS 
PNAS 
EMNA6 
PAT 
RNAS 

PAY 

LNALO 

pA) 

PNAI 2 

BNA S 

VJ iA) 4, 

ENEO 

ENP) 
PNBZ 

ENBS 

ENB 

PNP5S 

KI 

END 

PNB 
ENO 

ENBLO 

PNBII 

KMBIL2 

ENB 3 

PNBLG 

BASAO 

BASAL 

RASA2 

RASA 

PASAG 

RASAS 

PASA6 

RASA7 

PASAS 

RASAI 

RASALO 

RASALL 

RASAI2 

RASALS 

BASALG 

  

MBER 21, 1968 
Eccentricity of the 
transfer ellipse 
(let opportunity) 

Recentricity of the 

transfer ellipse 

(2nd opportunity) 

Right ascension of 

the target vector 

(let opportunity) 

343 

9765474 
- 9767366 
8768212 
9767865 
9766392 

WA 

. 9763992 

.9765974 
. 9766807 
. 9766345 
/9764704 

N/A 

| 
& 
—
—
—
—
 

>
 

160,816 
161,067 
161.628 

162.419 
163,341 

N/A 

deg 

 



Prats 1 

RASB12 
RASBI3 
RASB14 
  

deg 

DECAO Declination of the 10,8942 

DECAL target vector (lst 10,6265 

DECA2 opportunity) 
10, 3197 

DECA3 
9.98609 

DECAA 
9.7042 

DECA5 
N/A 

DECAG 

DIECA7 

DECA8 

DECAY 

DECALO 

DECAIL1L 

DECAL 2 

DECAL3 

DECAL4 

  
DECBO Declination of the 

DECBL target vector (2nd bes “c 

DECB2 opportunity) 9.2217 

DECB3 
8.7744 

DECB4 
8.1619 

DECB5 7 N/A 
DECBO 
DECB7 

DECB8 
DECB9 
DECB1LO 

DECBLL 
| 

DECB12 

DECBI3 
DECBL4 

7 | ea 

   



BETAA 

BETAB 

  
ALFTSA 

ALFTSB 

TSTA 

TSTB 

FA 

  

Comments 

Angle between vernal ii. 
nox and launch meridian at 
the time of launch window 
opening (used for both 
opportunities) 

Angle between § and the 
radius vector at chill- 
down initiation (lst 
opportunity) 

Angle between §S and the 
radius vector at chill- 
down initiation (2nd 
opportunity) 

Nominal angle between S 

ganda TP vectors at chill- 

down initiation (lst 

opportunity) 

Nominal angle between 5 

and TP vectors at chill- 

down initiation (2nd 

opportunity) 

Time from T5 to begin 

SPOT: TP test (ist 

opportunity) 

Time from T5 to begin 

SpOT-TP test (2nd 

opportunity) 

True anomaly at target 

orbit injection (ist 

opportunity) 

True anomaly at target 

orbit injection (2nd 

opportunity) 

Presetting 

202.142 

56,497 

56.808 

15,015 

15,080 

8002, 341 

132/922 

14,622 

13.706 

Units 
deg 

deg 

deg 

deg 

sec 

sec 

deg 

deg



  

i, Mt 

Nyy KN 

Ty WPA 

Tt) Vay 

  

(and oppor 

fadius ab nominal §-1VB 

reiguition (1st oppor = 

fWadius at nominal 8-1VB 

reignition (2nd oppor 

tunity) 

{GM phase 5 tina~ to-go 

(let oppor cunt ty) 

10M phase 5 time to-go 

(20d oppor tunity) 

6570592. 

6574182. 1m 

410,8243 
gec 

308.6854 sec 

   


