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SCOPE : 

PURPOSE: 

INTRODUCTION 

This document provides the following catogorko at Saturn V 
þight information to: Launch Vehicle. “-501 through 
AS-SOO: 

Actual þight vnluoo to: propulsion. trajectory, and 
payload ”IMOtOII. 

Prediction accuracy "and data for propulsion tad 
trajcctory parameters. 

Malfunctions, mujor mic-ton accomplulunonu, uni 
conýguration changes. 

To provide management “(I anginocrllg pone-cl with 
Saturn V þight poþormaacc {deýnition nbout all provionlly 
flown Launch Vehicles. The data are pro-mud in Inch 3 
form that trondl are amt-at and vohiclo-to-voli'clo 
comparinono can easily be much. 
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SECTION I 

lllllþl VEHICLE PERFORMANCE AND "HOLDS 

PlOPUlSION 
“MEMORY 

PAYLOAD 



The following pages present: 

0 Actual thrust, specific impulse, propellant þowrate, 

and propellant residuals data for  each stage and 

vehicle. 

Actual trajectory parameter values and deviations 

from prpdicted values. 

A graph showing the payload weight launched by  each 

Saturn V Launch Vehicle .  



TABLE 1 

THRUET DURATQN 
to CECO 

L0 to OECO 

TH§UST 
Engine 

“
.

0
”

.
-

 

Ave raga Deviation 

SPECIFIC IMPUES 
Engine 

“
O

D
I

N
“

 

Averuge Deviation 

TOTAL. FQWMTE 
Engine 

“
A

U
N

—
 

Avertge Duration 

LOX RESIDUAL AT OECO 
Toul 

FEEL REQQAL AT DECO 
Toul 

I. LO Defined a s  Range Zen; 

s-xc STAGE 

AS-5_01 
m9; W 
135.52 0 
150.77 -1.13 

LE. 
1.514.000 - 7,000 
1,504,000 - 1,000 
1,523,000 - 3,000 
1,504,000 +12,ooo 
1, 513, 090 +17. 000 

+ 3.600 

M 
265.2 + 0 . 7  
264.4 - 0 .5  
263.4 - 0.9 
2“.6 - 1.1 
264.3 - 1.1 

0 .6  

1 I 
5703 - 44 
5689 + 6 
5781 + 7 
5683 + 68 
5725 + as 

+ 25 

pm 
40.124 +6.67 

12."! 
31.435 4,262 

“in 
Second. Dev. from Prod, 

1M. 72 +0. 11 
148. 41 +0585 

Lt. 
1 . 5 1 9 . 0 0 0  + 4 ,  000 

1 , 5 0 5 , 0 0 0  4 3 , 0 0 0  
l , 5 2 1 . 0 0 0  - 4.000 
1 .  509. 000 + 5,  000 
1 , 5 1 3 , 0 0 0  - 7 , 0 0 0  

- 3,000 

lb f - I t lbm 

262. 8 + 0 . 1  
264. l - 0 .  8 
263.  7 - 0 .  5 
263. Z + 0. l 
263. 9 - 0. z 

- 0. 3 

15min 
5779 + 13  
5702 - 26 
5768 - 4 
5733 + l?  
5734 - 21 

- 4 

m 
58. 755 + 6,  89., 

m 
24. 92‘ +226 



TABLE I (cont'd) 

THRUST DURATION . 
L0 to CECO 
L0 to OBCO 

TH R UST 
Engine 

U
I

u
h

u
N

-
H

 

Average Devittion 

SPECIFIC IMPULSE 
Engine 

U
‘

I
b

W
N

F
'

 

Aver-use Devittion 

TOTAL FLOWRATE 
Engine \ l 

2 
3 
4 

5 
Ave ruse Demtion 

LOX RESIDUAL AT OECO 
Total 

FUEL RESIDUAL AT OECO 

Total 

S-IC STAGE 

AS-503 
Seconds Dev.  f r o m  Pred.  

125. 9 5  + 0.  03  
153 .  7 9  + Z .  42 

m 
1 , 5 1 8 , 0 0 0  o 8 , 0 0 0  

1 ,  505,000 - 8,000 
1, 526, 000 - 6, 000 
l ,  508, 000 -22. 000 
l ,  504, 000 - 1 6 ,  000 

- 1 2 ,  000 

lbf—sllbm 
263. 5 - 0.  3 
262. 9 - 0.  Z 
264. 3 - 0. Z 
263. 8 - 0.  5 
265. 2 - 0 .  4 

- 0. 3 

Run I 
5761 - 24 
5725 - 26 
5774 - 20  
5716 - 74 
5671 - 53  

- 39 

1.1m. I 
4 6 ,  065  + 7 1 4 1  

329 
26,  616 - 4734 

AS-þM 
Seconds. Dev. from Pref!g 

134. 34 o 
162. 8 +2. 8 

2:. 
1 , 5 1 3 , 0 0 0  48.000 
1.  507, 000 -18, 000 
1.  514, 000 46 ,000  
1 , 5 1 8 , 0 0 0  -Z3,000 
l ,  524, 000 - l 8 ,  000 

- 1 8 ,  600 

lbf -I l lbm 

264. 3 - 0. 4 
265. 8 - 0.  4 
265. 4 - 0. 4 
265. 5 - 0.  6 
265. 7 - 0.  5 

- 0.  5 

lbm I 
5727 - 56 
5672 ~ 55 
5703 - 54 
5715 - 76 
5736 - 58 

- 60 

1!! 
45,  230 + 6112 

lbm 
42. 390 +10, 830 



TABLE 1 (cont'd) S-IC STAGE 

AS-505 ASþ: 
THRUS‘I' DURATION Seconds W Second. Dev. from Prod. 

L0 t o  CECO I 3 5 .  1 6  0 1 3 5 .  20 0 

L0 to OECO 161. 63 + 0. 63 161. 63 + 0.55 

mans: g; 3*! 
Engine 1 1,486. 000 4.2, 000 1, 515, 000 + 3.000 

2 1 , 5 1 5 ,  000 - 2 , 0 0 0  1 , 5 0 0 , 0 0 0  - 5.000 

’ 3 1 , 5 2 2 , 0 0 0  4* 7 , 0 0 0  1 , 5 1 2 , 0 0 0  + 2,000 

4 l ,  499,  000 - 5 ,  000 l ,  525,  090 + 3,000 

5 l ,  514. 000 + 7 ,  000 l ,  500, 000 '10a000 

Average Devintion - 3, 000 , - ‘00 

SPECIFIC IMPULSE lbf-l l lbm lbf-Illbm 
Engine 263. 4 - 0. 5 , 265. 0 + 0 . 1  

2 265.  3 - 0 .  l 264. 9 - 0 . 1  
3 264. 9 + 0.  Z 264.  7 O 

4 263.  5 - 0 . 2  264.6 + 0 - 1  

5 264.2 + 0 . 2  263. 5 - 0.3  
Average Deviation - 0. l - 0.06 

TOTAL FLOWRATE lbm 8 “am 0 
Engine 5,643 - 69 5718 4- 10 

2 5, 712 - 5 5664 - 15. 
3 5,  746 + 22 5711 + a 
4 5 , 6 9 0  - 1 6  5761 - + 2“ 

5 5 ,  732 + 2 3  5691 - 310 

Average Devittion - 9 - 1.6 

LOX RESIDUAL AT OECO m M 
Total 40.  592 + 1836 39, 772 - 302 

FUEL RESIDUAL A T  OECO M 1_b_m 
Total 2 8 ,  537 - 6801 30, 763 - 882 



THRUST DURATION 
L0 to C E C O  
L0 to OECO 

THRUST 
Engine 

5 
Average Deviation 

SPECIFIC IMPULSE 
Engine 1 

2 
3 
4 
5 

Average Deviation 

TOTAL FLOWRATE 
Engine 1 

2 
3 
4 
5 

Ave ruge Devittion 

LOX RESIDUAL A T  OECO 
Total 

FUEL RESJrDUAL AT OECO 
Total 

1 
Z 
3 
4 

TABLE 1 (cont'd) 

Dev. from Fred. 

0 

8-16 STAGE 

AS:§97 
Seconds 

135.24 
1 6 1 . 7 4  - 0 . 7 4  

m 
1 , 5 0 8 , 0 0 0  +8,000 
1,525,000 0 
1 , 5 0 8 , 0 0 0  440,000 

1 , 5 2 2 , 0 0 0  - 1 , 0 0 0  
1 , 5 3 1 , 0 0 0  +8.000 

+5.000 

lbf-s/lbrn 
265.3 +0.2 
264. 4 0 

264.9 +0.3 
265.7 - O . l  
264.2 +0.2 

+ 0 . 1  

lbmz I 

5,685 +27 
5,765 - 3  
5,694 +34 
5,725 -4 
5,797 +29 

+17 

1b&1 
42,093 +2.644 

lbm 

36,309 + 4 . 3 4 4  

AS-m 
Seconds 

135.18 
163 .60  

HE. 
1,520,000 
1,501,000 
1,516,000 
1,513,000 
1,510,000 

M y .  
264. 6 
264. 8 
264. 9 
26.5. 9 
264. 6 

lbm 

2 7 ,  5 7 3  

Dev.  f r o m -  Pred .  

- 0 . 4 0  

+6,000 
-3,ooo 
+6,000 
.3,000 
.2,000 
+800 

+0.1 
- 0 . 1  
+0.1 
-O. l  
- 0 . 1  
- 0 .  02 

+ 2 2  

- 1 0  

+20  

- 9  
- 8  

+ 3  

- 482 

- 4 ,  384 
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TABLE 2 5-11 STA E 

AS-þu AS-SOZ 

THRUST DURATION ‘ Seconds Dev.  from Pred. Seconds Dev. from Pred. 

ESC TO ECO 367. 624 + 5 ,  4 2 m  5 7  ’ 5 7 .  84 

(Malfunctions canned engines 
2 3: 3 to  cut off ear ly )  

THRUST M M 
Engine 1 232,  852 + 564 225, 557 - 875 

2 226, 386 - S902 - 223. 796 - 3085 
3 223. 283 - 6005 225. 900 + 623 
4 229, 682 + 394 225. 941 - 226 
5 224, 644 - 4744 227, 716 - 1273 

Average Deviation - 3139 - 9 6 7  

SPECIFIC IMPULSE Lbf-Iþbm lbf-Iþbm 
Engine 1 426.19 - 0.  04 423. 1 + 0. 6 

Z 428. 27 + 4 . 4 5  42‘. 3 + 0 . 4  
3 424. 63 + 0.13 422. 8 + 0.  7 ' 
4 426.25 + 0 88 422.0 - 0 . 1  
5 424. 91 + 0. 74 425. 2 0 

. Avernge Devintion + 1 23 + 0. 3 

FLOWRATE lbm I lbm 3 
Engine 1 545. 2 + 0.  2 533.1 - Z. 8 

2 529.1 - 1 9 . 0  527.4 - 7 . 8  
3 525. 8 - 4 . 3  534.3 + 0 . 6  
4 538. 8 - 0 . 2  535.0 - 0 . .  
5 528. 7 - 12.1 535. 5 - 3. 0 

Avenue Deviation - 7. l _ 3 . .  

LOX RESIDUAL AT ECO 911 m 
4200 +990 6000 ~333 

Lþz EQUAL AT ECQ L135 139 
4735 +467 3523 +71: 



v 

TABLE 2 (cont'd) 5-11 STAGE 

ASþ; AS—gO‘ 
TH§U§T QQETDN m Dev. from Prod. 39“. W 

ESC to ECO 368. 85 + O. 4 2  372. 05 + Z. 27  

THRUST 1_llp_£_ 1—H 
Engine 1 229. 592 + Z. 199 232, 031 + 780 

2 227,250 + 155 2 3 1 , 7 6 0  + 379 
3 225,013 - 1 , 0 1 2  229. 388 + 35 
4 229, 328 - 80 225, 878 4764 
5 232.  395  - 8 3 7  . 236,  554  +1318 

Avernge Dev'ution + 85 '450 

SPECIFIC IMPULSE lbf-sllbm lbI-lllbm 
Engine 1 '424. 4 - 0 .  8 425. 0 + 2 . 1  

2 423.9 - 2 . 5  423.5 - 1 . 2  
3 4 2 3 . 7  - 1 . 1  4 2 3 . 5  + 1 . 7  
4 4 2 4 . 1  - 0 .  3 424. 9 + 0 .  8 
5 4 2 2 . 3  - 2 . 6  4 2 5 . 6  + 1 . 9  

Average Deviation - l .  5 + l .  l 

FLOWRATE lbm I lbm I 
Engine 1 541. 0 + 6 .  2 545. 9 - 0 9 

2 5 3 6 . 1  + 3 .  5 547. 3 + 2 5 
3 5 3 l . 0  - 1 . 1  5 4 1 . 7  - 2 . 1  
4 540.8 + 0 . 3  531.7 - 1 2 . 1  
5 5 5 0 . 3  + 1 . 4  5 5 5 . 8  + 0 7 

Average Deviation + 2 .  l - 2 4 

LOX RESIDUAL AT ECO ' lbm m 
3405 - 7 9 5  1‘66 4- 46 

LR; RESIDUAL A T  ECO lbm }b_m 
4322 - z 3099 - z; 



TABLE 2 (cont'd) 5-H STAGE 

as-gg‘ as-506 
THRUS‘I DURATION and; Dev. from Pied. Seggndl Dov. (tom Prod. 

ESC to CECO 297.56 - 0.  10 297- 5‘ 0 
ESC to 05cc 389.  5 9  + 1 .  70  3 8 5 . 1 8  - 4 .  0 

M Di EL 
Engine l 232. 924 — 49 232, 696 + 90 

2 231 ,071  - 1090 228,747 + 192 
3 231. 840 + 736 228. 682 - 1413 
4 2 3 3 ,  4 7 6  + 5 7 3  2 3 3 ,  706 - 564 

5 2 3 0 , 1 6 6  - 4231 232, 028 - 574 
Average Deviation - 812 - 454 

SPECIFIC PULSE Lb! - I ( lbm 1!!- s [lbm 
Engine 1 425.  2 + 0 .  8 425 .  2 - 0 .  4 

2 4 2 4 . 5  + 0 . 6  4 2 5 . 3  + 1 . 2  

3 423.4 0 . 2  424. 8 - l .  0 
4 4 2 5 . 1  0 .  7 423 .  9 + 0 .  Z 

5 425 .  5 0 {24.  5 - l .  3 

Average Deviation + 0 .  4 ' 0-  3 

w 15'“ ' L521: 
Engine 1 547. 8 - 1.1 597. z + o. b 

2 5 4 4 . 3  - 3 . 4  5 3 7 . 9  - L 1  

3_ 5 4 7 . 6  + 2 . 0  5 3 8 . 3  - 2 . 1  

4 5 4 9 . 3  + 0 . 6  551.3 - 1 . 6  

5 540.  9 - 1 0 .  0 546 .  7 + 0 .  4 

Average Dev'ution - 2. 4 - 0.  8 

LOX RESIDUAL AT OECO $1“... 139 
1 8 0 0  + 7 9  1800  + 352 

L52 RE-UAL AT DECO BE! lbm 
4350 + 15 E71 + 1336 



TABLE 2 (cont'd) s-n STAGE 

AS-507 554031 þ 
THRUS’I DURATION Secon 0 Dev. from Ptod. W W 

ESC to C E C O  297.  5 8  0 I 65 .  6 5  ~ 1 3 2 .  3 3  
ESC to ozco 389.17 +2. 1 427- 6* + 34. 53 

Jim—1T 5 1b! 93!. 
Engine l 2 3 1 .  921 - 2 ,  693  2 3 3 ,  602 ' ~O60 

2 2 3 3 , 2 9 8  + 1 .  899 2 3 2 . 9 5 6  +139  
3 2 3 2 ,  ‘ 1 3  + 771 2 3 3 .  060 -974  
4 2 3 1 , 1 1 3  - 446 2 3 0 . 2 1 6  +160 
5 232. 739 - so 330- 933 4‘7 

Avertge Deviation - l l l “36 

SPECIFIC IMPULSE lM-allbm 15m 1..., 
Engine 1 424. 5 -0. 4 . +0. 3 

2 4 2 5 . 4  - 0 . 4  425 .  9 +1 .  0 
3 4 2 4 . 7  + 0 . 2  425 .  0 +0.4 
§ 424. l -O. 5 42‘. 1 +0. 6 
5 4 2 5 . 8  - 0 . 2  4 2 5 . 4  +0. 9 

Ava-Age Deviation -0.  3 4'0- 64 

FLOWRATE lbmll  lhlnll 
Engine 1 5‘6. 3 - 5 .  9 5‘9, 0 - 2 ,  ¢ 

2 548. 4 +5 .  0 546. 9 - l .  0 
3 547.  2 + 1 .  5 S68. 3 - 2 .  9 
4 544.9 ' 0 . 5  5 4 2 . 8  - 0 . 4  
5 546. 7 + 0 . 1  542. 9 - 2 .  7 

Aver... Deviation +0. 04 - 1- 9 

EX 3 & 0 “ .  A T  OECO lbm “am 
1, 300 +348 1, 797 -4 

m EVAL A T  OECO 15!!! than 
4, 333 + 3 ‘1', 260 +35 



T
H

R
 

U
S

T
 

(
l

b
!

)
 

12  

£ 4 0 .  000 

£ 3 8 ,  000 

2 5 0 ,  000 

23-}. 000 

2 3 2 ,  000 

230,  000 

228, 000 

226,  000 

224 ,  000 

222,  000 

220. 000 

«- 

AS-SOI 502 ’ 

FIGURE 2 

—
 

N
 A

A
 

‘
A

 
'v

 

w
 

A 
v 

503 504 

U
’

I
N

W
 

5
“

-
 

L
‘

 
i 

1 ?  

2 . 3 %  

505 506 507 508 

8-11 STAGE, J - Z  ENGINE THRUST 

Thrust values for 
AS-SOI & 502 a r e  

a t  ESC + 60 

seconds. 

Thrust values for 
AS-503 thru 507 

a r e  at  ESC + 61  

seconds. 

Thrust  values f o r  

AS-508 a r e  for the 

ESC + 62 second: 

t ime s l ice .  

Uprated J-Z engine. 
(230. 000 lb!) f i r s t  used 
on AS-SO4 
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numbers. 
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TABLE 3 

TH§QST DQMTION 
First Burn (STDV to ECO) 
Second Burn (STDV to ECO) 

THE 081' 

F1: at 3 m  

Second Bun 

CIFIC PU 
Pint Burn 

Second Burn 

LOX F a w n } ;  
Fix-It Burn 

Second Burn 

FUE FLOWRATE 
Pint Burn 

Second Bun 

LOX RE 
At Fin: Burn ECO 
At Second Bum ECO 

F 
At Pint Burn ECO 

At Second Bun ECO 

I 

S-IVB STAGE 

Aj- 
I 

141. 73 
284. 72  

1b! 
222, 384 
224. 001 

lg-uþbm 

423. 0 

422. 02 

ML- 
444. 74 

450. 37 

lbm I 
80. 94 
80. 41 

HE 
1 3 1 ,  765 

u. 994 

LLm 
29, 650 

3. 696 

El 
Dov. from P: 

+ 6 . 2  
- 15 .18  

- 2760 

- 5.977 
- 0.347 

‘ o .  0 9 5  

- 0. 625 

- 1,012 
+ 2.907 

- 589 
+ 423 

AS-a 
m Dov. from P204. 
166. 52 + 2.. 95 (Due to 
Man to 2 engine- out on 8-3) 
tutu-t 

y , 
228. 80G - 116 
Mute to Restart 

LIL-31m. 
as. o ' + 0.34 
Mus. to I . . . “  

121.! 
455. 30 - 0. 59 
M i n  to Ron“ 

I 

. 3 0  0 x  - o .  ‘ .  

M m  to lock” 

m 
l 19. I66  - 12.  m 
hum-o to Ruhr: 

I!!! 
nan - 2.618 
Marc to Icahn 

l3 
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TABLE 3 (conþd) 

D ‘1‘ N 
nut Bun (STDV to ECO) 
Socoul Bun (saw to 1:00) 
mu Bun Experiment 

Third Inn “’31“! 

W 
ýrst Dun 

Second Burn}. 

Third Bun ” p m  

UAL 
At that Dan ECO 
At Second Bun ECO 
At Third Burn ECO 

AL 
At ýrst hr-  ECO 
At Coco-d k n  ECO 
At Thin! Bun ECO Nd Amalia 

2 m  
A5403 

3 %  Dev. (mated. 
156. 69 - 2. 11 
317. 72 + z .  07 
Not Applicable 

1! 
202. 618 + 213 
201. 777 - 6“ 
Not Amalie 

428. 7 + I .  7 
428. z + l .  2 
Not Appliahlo 

m 
392. 18 - l .  60 
391. 77 - 2 .  61 
Not Applicable 

.0. 03 0. 29 
79. 40 o. 34 

Not Amauc 

as! .- 
IJZJZO + I .  374 

3.064 + 1,266 
Not Apþluhlo 

30. 618 - 34 
z. 159 - 43 

5% 
2529. M 
123.34 ”0.21 
62.06 - 0..“ 
2‘2.“ - 0.48 

at. 
232.3“ + 1761 
203.568 - no: 
199.516 - 5255 

- o  i n  
415.60 - 0.5 
‘23.: . 0.70 
«9 .2  - 9 9 

lint- 
«ms 4.52 
394.73 - 4.54 
397.30 + o.” 

ALI-2b. 
« .15  0.12 
00.49 - o.a 
78.68 - 2.23 

#3 
133.421 - 4.323 
mm» - g m  
“.05: ”5.227 

1.5.2 
32.999 - 1.001 
m m  . 13: 
3.95: + 4.111 






































































