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November 11, 1968 
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Genera l  Phi l l ips  has recon~mendecl  tha t  NASA 
c a r r y  out a luna r  o rb i t  flight on December  21 a s  t h e  
b a s i c  objective f o r  thc G1 mission.  The recomrnenda-  
tion with supporting reasoning is attached. 

I, 

Af te r  ca r e fu l  considerat ion of the  f a c t o r s  support ing 
t h i s  recommendat ion  and weighing those  f a c t o r s  aga ins t  
a decis ion,  I bel ieve tha t  NASA should under take a 
l u n a r  orbit m i s s i o n  as its next s t e p  toward the  manned  
l u n a r  landing. 

f o r  Manned Space F l igh t  
1' 

E n c l o s u r e s  
as s t a t ed  



I l ~ l ' l ' l l ~  STATES GOVERNMENT 

TO : tt lhnnocln t e  Adminietrator  f o r  Manned Space F l i g h t  
1 1 NOV 1968 

FpfrI4 : . PlAlAp011.0 Proarnrn Direc to r  

snnJEcr: Apol l o  8 F I L R U ~ O ~  S e l e c t i o n  

Tlrc.*purpose ol; t h i s  memorandum is t o  o1)tnj.n your approval  t o  f l y  Apollo 8 
on nti opcn-endcd l una r  o r b i t  mi.ss:.on i n  December 1968. 

Fly r c c m c n d a t i o n  i s  based on a n  exhaus t ivc  review of  per t inent :  t e c h n i c a l  
nnd o p e r a t i o n a l  f a c t o r s  and a l s o  o n , c a r e f u l  cona ide ra t ion  of t h e  impact 
that  c i t l l c r  a succes s  o r  a f a i l u r e  i n  t h i ~  miss ion  w i l l  have o n  o u r  
nbj.li.ty t o  c a r r y  o u t  t h e  manned Lunar landing  i n  1969. 

TllE Al?OI,TX, .- 8 C' TUNAR ORBIT MISSION: -- -- 

Attachment ~ . t o  this'memorandum c o n t a i n s  a d e t a i l e d  d e s c r i p t i o n  o f  t h e  
Apollo 8 luna r  orl>it: mission.  S i g n i f i c a n t  f e a t u r e s  of t h i s  miseion plan 
a r e :  

Planned Schedule: - 
Tnttnch: 0750 EST, 21  Dcccmhcr 1960 
Trans  luna r  I n j e c t i o n :  1040 EST, 2L December 1968 
Lunar O r b i t  I n s e r t i o n :  

LO11 I n i t i a t e :  (60x170 NM Orhit) 0457 EST, 24 December 1968 
ID12 I n i t i a t e :  (60 NM C i r c u l a r  O r b i t )  0921 EST, 24 December 1968 

T r a n s e a r t h  I n j e c t i o n :  0105 EST, 25 December 1968 
Landing: 1053 EST, 27 December 1968 

A l t e r n a t e  Schedule: 

Monthly h u n c h  Windows: 21-27 DccemI>er 1960 o r  a s  soon t h e r e a f t e r  
a a  pofzsible. 

Dai ly  h u n c h  Windows: Approximately 5 hours  dura t ion .  

Open-Ended Missj.on Conccpt : 

A l n r c e  n~imhcr o f  a b o r t  nncl n l t a r n n t e  miss ion  o p t i o n s  a r e  provided 
f o r  1.n the MCnflion Pl.nn ntlcl n s ~ o c i n t e c l  Miunion Rulca. Noteworthy 
exnmp l c a  of  t h e  wny i n  w11i.cl1' t l ~ l . ~  open-ended concept  cou l d o p e r a t e  
i n  t h i n  misaion a r e  t h o  followinf;: 

A low e a r t h  o r b i t a l  n r i n ~ i o n  f.n t h e  event  of  a "no go" I n  e a r t n  
o r b i t  p r i o r  t o  t r ans l t i na r  i n j e c t i o n .  

Buy U.S. S a v i n ~ ~  Bonds Regdaily on the Payroll Savings Plan 



F n r l y  r e t u r n  t o  c n r t h  i n  e v e n t  o f  c e r t a i n  mal . funct ion c o n d t -  
t ion8  duri.nl: t r n n a l ~ l n n r  r n n ~ t  . 
A r f.rr~rm11innr mtes ion  i n  nvt.nt o f  A "no fo" dt~r tng checkout: 
prlor tn  Lt~a l u n a r  o r l ~ l  t I n n ~ r t !  t rjtr ttut*n. 

ATOLID 8 1,tISSION SELECTION: 

On A r i ~ u s t  19 ,  1960, ~ w s  $announced t h e  decl.aJon t o  f l y  A p o l l o  8 as a S a t u r n  
V, BRN-only niission. The b a s i c  p l a n  provldetl  f o r  Apol lo  8 t o  f l y  a low 
c n r t l ~  o r l ) i  tn  l n i l  ssi .on,  b u t  forward n l t e r n a t  i.ves were t o  be cons i t l e red  up 
t o  and  includiny:  a l u n a r  o r b i t a l .  mies ion .  F i n a l  d e c i s i o n  was t o  be  re- 
scrvecl pcnrlLne comple t ion  of t h e  A p o l l o  7 m i s e i o n  and a s e r i e s  o f  d e t a i l e d  
r e v i e w s  o f  a l l  e lements  o f  t h e  A p o l l o  8 missLon i n c l u d i n g  t h e  s p a c e  v e h i c l e ,  
l a u n c l ~  complex,  o p e r a t i o n a l  s u p p o r t  syfltem, and misftion p l a n n i n g .  

AJoJ.~.~ 7 Mfsn ion  R e s u l t s :  

An i m p o r t a n t  f a c t o r  i n  t h e  to ta l .  clcci8lon p r o c e s s  l e a d i n g  t o  my 
rccommcndntion h a s  been and contint.\eq t o  he  t h e  demons t ra ted  p e r -  
formance o f  t h e  Apol lo  7 Con~mnnd nncl S e r v i c e  Module (CSM) sub- 
s y s t e m s ,  and  t h e  compntlbiLl. ty o f  t h e  CSM w i t h  crew f u n c t i o n s ,  
and t h e  Planned ~ p d ' c e  FZ i.p,lit Notwork. Comprehensive understanding 
o f  a l l  A p o l l o  7 f l i f ; h t  anoninlien nncl t l ~ c t r  impact on a l u n a r  
m i s s i o n  i s  fundnmentnl t o  n r r t v i n g  a t  A p r o p e r  d e c i s i o n .  A r t a c h -  
ment 11 t o  t h i s  mcmornndum p r o v i d ~ a  n r e c a p  o f  t h e  A p o l l o  7 f l i g h t  
a n o m l i c s ,  t h e i r  d i s p o s i t i o n ,  and a ntntcment  o f  any  known r i s k  
r e m a i n i n g  on  t h e  proposed Apo1l.o 8 m i s s i o n  t o g e t h e r  w i t h  t h e  
a c t t o n s  proposed.  

Apo1.10 4 and  A p o l l o  G R ~ s u l t s :  

The r e s u l t s  o f  t h e  Apo1l.o 4 ~ n d  Apo1l.o 6 m i s s i o n s ,  i n  which t h e  
perfor tnnnce o f  t h e  501 nnd 502 S a t u r n  V lnrtnch v e l i i c l e s  was t e s t e d ,  
hnve been c n r e f i ~ l l y  nnnlyzcd.  A l l  f l i g h t  anomnlies  have been re- 
uolved.  I n  p n r t i c u l n r ,  t h e  two most s i ~ n i f i c a n t  problems e n c o u n t e r e d  
i n  A p o l l o  6 - - 1 o n g i t u d i n n l  o s c i l l a t i o n  o r  "POGO" e f f e c t  i n  t h e  f i r s t  
s t n g e  o f  t h e  S a t u r n  V and  t h e  r u p t u r e  o f  small p r o p e l l a n t  l i n e s  i n '  
t h e  upper  s t ages - -have  been  c o r r e c t e d  and  t h e  s o l u t i o n s  v e r i f i e d  i n  
e x t e n s i v e  eround tests. 

Fleet i n g s  and  Reviews : 

The  d c c f s i o n  p r o c c s n ,  r e s u l t i n g  i n  my rccommcndation, h a s  i n c l u d e d  
n comprchcnsivc  scrics o f  revicwn conducted ovcx t h e  p n e t  scvcral- 
weeks t o  e x a m i n e . i n  d e t a i l  a l l  f a c e t s  o f  t h e  c o n s i d e r a t i o n s  i n -  
v o l v e d  i n  p l a n n i n g  f o r  and  p r o v i d i n g  a c a p a b i l i t y  t o  fly A p o l l o  8 
o n  a l u n a r  o r b i t  m i s s i o n .  The c a l e n d a r  f o r  and  p u r p o s e  o f  t h e s e  
m e e t i n g s  are p r e s e n t e d  i n  Attachment  111. An i m p o r t a n t  m i l e s t o n e  



tatrttt ntaltt pvfitl  \ d l  t l i  C l t c c 3 i * ~ r 1 r *  T t t  1 f ' o t r t p  1 f i t .  I nil o f  t'lln 1 h n f  Rn C @ T ~ ~ . ~ ~ . C A C ~ O ~ I  
v I J I N V  7 , 1 I A ropy O S  1-1\13 n Lgnocl UanLgn C a r t i  f tcn-  
t ion  Ca nppcncicd a a  A t  tacl~nicnt I V .  

Pros and Conn of n Lunar Or l> ien l  Fl.i;:llt: 

My o b j e c t i v e  through t h i s  per iod  has  been t o  b r i n g  i n t o  meaningful 
pc rnpcc t ivc  t h e  t r a d e - o f f s  between t o t a l  program r i s k  and g a i n  
r e s u l t i n g  from i n t r o d u c t i o n  of a CSM-only luna r  o r b i t  miss ion  on 
Apol lo  8 i n t o  t h e  t o t a l  miss ion  sequence l ead ing  t o  t h e  e a r l i e s t  
p o s s i b l e  s ~ c c e s ' s ' f ~ l  Apol lo  l una r  landing and r e tu rn .  A s  you knuw, 
' t h i s  assessment  p roces s  i s  i n h e r e n t l y  judgmental i n  na ture .  Many 
f a c t o r s  have been cons idered ,  t h e  eva lua t ion  of  which suppor t s  a 
recommendatLon t o  proceed forward w i t h  an Apollo 8 open-ended lunar 
o r b i t  mission.  These f a c t o r s  are: 

PROS: - 
Mission Readiness: 

The CSM has  been designed and developed t o  perform a 
l u n a r  o r b i t  miss ion  and has  performed v e r y  w e l l  on 
f o u r  unmanned and one manned f l i g h t s  (CSM's 009, 
011, P17, 020, and 101). 

We have learned  a l l  t h a t  we need i n  e a r t h  o r b i t a l  
operation except  r e p e t i t i o n  o f  performance already 
demonstrated, 

The ex tens ive  q u a l i f i c a t i o n  and endurance-type sub- 
system ground t e s t i n g  conducted over  t h e  p a s t  18' 
months on t h e  CSM cquiplnents has  con t r ibu ted  t o  a 
h igh  Level of system mntrtri ty,  as demonstrated by 
. t h e  Apollo 7 f l i g h t .  

. Pcrforrnance of Apollo 7 RyRtcms has been thoroughly 
reviewed,  ~ n d  no incl icnt ion has been evidenced of 
des ign  deficiency. 

De ta i l ed  d n n l y s i s  of Apollo 4 nnd Apollo 6 launch 
v e l ~ i  c l e  anornali e s  , followccl by rlcfil.~n modi f t c n t i o n s  
and r igo rous  p,round t c s t i  nz tvcs  11s hi.zh conf idence  
i n  sctccessful performnncc? of !:lie Apol l o  8 Lnunch v e h i c t e .  

, By d c s i g ~ i  n l l  sr~hnystcrnn n f f c c t l . n ~  crew n t ~ r v l v n l  (En- 
vl.ron~ncntn l Co1if:rot Synt-em, Kl cct:rLcnl Powcr System, 
Rcnct l on Cont 1.0 l Syntrlm, nnd Gui.clnnco nntl Nnvifintion 
Syntem) ' n rc reclrtndnnt nnd cnn suf l o r  R iy,ni.f i cnn t  
degrncintion wl thout  crew o r  n i f s ~ i o n  l o s s .  The s o l e  
excep t ions  a r e  t h e  i n j e c t o r  and t h r u s t  chamber of 



t h c  Scrvi.cn I'roluil l n t ~  !:y~t:crn. Thcno two e n g i n e  
componentn are o f  nimpl P, rucged d e s i g n ,  w i t h  h i g h  
~ t r u c t u r n l  nnti t l i ~ r m n  1 n n  f n t y  margins .  (See 
Attachment V . )  

Exce l  l e n t  c o n n ~ ~ n t n l ~ l  cc: nnr1 pr~rformnnce margins  e x i s t  
f o r  t h e  f i r ~ t  CSM l u n n r  n l i u ~ i o n  because  of t h e  reduc-  
t i o n  i n  perfnrmnnce rcqtiirernanta r e p r e e e n t e d  by 
omitCi,ng t h e  wcir.lit: o f  tile l u n a r  module. An example 

,Of t h e  prc t l ic te t l  n p n c c c r n f t  consumablee usage  i 8  p r o -  
v i d e d  below t o  i l l t i s t r n t e  t h i s  p o i n t :  

Consumable 
T o t a l  T o t a l  
Usab le  Used R e s e r v e  

S e r v i c e  Ilotlil lc Rcac: tCon C o n t r o l  1140 294.5 845.5 
System Propcl  l.nnt (Pottnds) 

Command Mot\~~l.c Renc t i o n  C o n t r o l  231.2 29.4 201.8 
System P r o p e l  l n n t  (L'otrnds) 

S e r v i c e  P r o p u l s i o n  S y ~ t e m  40,013 28,987 11,026 
P r o p e l l a n t  (Paunde) 

Cryogen ic  O x y ~ e n .  (Pountle) 640 410 230 

Cryogenic  Flydrogen (Pnnnde) q6 40 ' 16 

PROS : 
7 

E f f e c t  on P r o e _ r 5 ~ ~ - p r ~ r c n n :  

The l u n a r  o r b i t  rnj.snion w i 1 . 1 :  

. P r o v i d e  vn l t tn l~  l c  6 p ~ r n t i . o n n l  c x p e r i c n c e  on  n l u n a r  CSM 
m i s s i o n  f o r  f 1 i.y,ht: niirl  round and r c c o v e r y  crcwn, T h i s  
w i l l  enhance p r o l ~ n l ~ i l i t y  o f  s u c c c s s  on the  subsequen t  
more complex lrinnr nii.r.nfons by p e r r n i t t i n ~  t r a i n i n g  
emphasis  on  phnncn of t h e s e  m i s s i o n s  ae y e t  u n t r i e d .  

P r o v i d e  a n  o p p o r t u n i t y  t o  e v a l u a t e  t h e  q u a l i t y  o f  MSFN 
a n d  on-board n a v i g a t i o n  i n  l u n a r  o r b i t  i n c l u d i n g  t h e  
e f f e c t s  o f  l o c a l  o r b i t  perturbations. T h i s  w i l l  i n -  
c r e n s c  a n t i c i p a r c d  nccilrncy o f  rcndczvous m n c u v e r s  a n d .  
l u n a r  touchdown on  a l u n a r  Innd ing  miseion.  

. . 
, P e r m i t  v a l i d a t i o n  o f  Apol lo  CSM communicatione a n d  navi- 

g a t i o n  sys tems  a t  l u n a r  d i s t a n c e .  



6 S e r v e  t o  improve eons~i tnnhles  r e q u i r e m e n t s  p r e d i c t i o n  
t echn iquen  . 

r Botnplrtcl v l ~ a  r t r ~ n l  v r r l t i  r * n b {  nn of! kiln flrcrt~ntl altppart: 
clcrncnts  nncl ~ I I P  0t11)0nrrl computer programs. 

. I n c r e a s e  t l i r?  <lcpt:lr o f  untlcrstanrl ing o f  t h e m 1  c o n d i -  
t i o n s  i n  d c e p  npacc nnd l r ~ n o r  p rox imi ty .  

P * *  , 

. ' c o n f i r m  t h e  a s t r o n a t l t s '  ~ \ l ) i l i t y  t o  s e e ,  u s e ,  and  photo-  
g raph   landmark^ d u r i n g  a l u n a r  m i s s i o n .  

t 

P r o v i d e  a n  e n r l y  oppor tuni . ty  f o x  a d d i t i o n a l  pho tographs  
f o r  o p c r a t i o n n l  nnd scientific u s e s  such  as augmenting 
Lamar O r b i t e r  c o v c r a c e  and f o r  o b t a i n i n g  d a t a  f o r  t r a i n i n g  
c re tmcn  on t e r r a i n  i c l e n t i f i c a t i o n  under  d i f f e r e n t  l i g h t i n g  
c o n d i t i o n s .  

CONS : - 
M i s s i o n  Readinesn:  ----. .-- 

I . Margina l  desil:n concl i t ione i n  t h e  Block 11 CSM may n o t  
have  been  uncovered w i t h  o n l y  one  manned f l i g h t .  

The l i f e  o f  t l ic craw tlcpencls on  t h e  s u c c e s s f u l  o p e r a t i o n  
o f  t h e  S e r v i c e  P r o p u l s i o n  System d u r i n g  t h e  T r a n s e a r t h  
I n j e c t i o n  maneuver. 

I . Thc t h r e e  days  endurance l e v e l  r e q u i r e d  o f  backup s y s t e m s  
i n  t h e  e v e n t  o f  a n  abort: from a l u n a r  o r b i t  m i s s i o n  i s  g r e a t e r  
t h a n  from a n  e n r t h  o r b i t  miss ion .  

CONS : - 
E f f e c t  03 Prorrnm P ~ o g ~ c ~ ~ :  ---- -.--- > 

V n l i d n t i o n  o f  Colonn t~s  n p n c c c r a f t  s o f t w a r e  procram and  
Real Timc Compittnr C:omplcx ground nof tware  program c o u l d  
b e  nccomplinliccl i n  n hip,ti e a r t h  o r b i t a l  minsion.  

. Only landtnnrk nJ.p.lrtLny,~ nntl Zunnr n a v i g a t i o n  r e q u i r e  a 
l u n a r  m t s s i o n  t o  v a l i d n t a ,  

I m p a ~ t . ~ f ~ u c c c s s  o r ~ $ > ~ ~ ~ - o ~ - ~ ~ ~ - q p j $ ~ l ~ ~ , L _ u n n r  Landing i n  1969: 

. R e p r e s e n t  a s i g n i f i c a n t  new t n t e r n a r i o n ~ l  achievement  i n  s p a c e .  



. O f  r ~ r  f l n x f l ) l  I l t:y 1.0 r n p l . t . n l  lzr, on nlccccnn and ndvance 
t.110 prof!rc?nn of 1:ot:n 1 prnftrnrn townrcln a lunar landinp, 
w l t l ~ o u t  unrcnnonnl~l P r i  n k .  

. Provide a s i g n i f i c n n t  h o o ~ t  t o  the  morale of t h e  e n t i r e  
Apollo program, and an impetris wliich must, i n e v i t a b l y  
enhance our probnb5.ltty oE ~t rcceas  fell lunar landing i n  1969. 

Delay u l t ima te  accompitahmrint o f  t he  lunar landing m i ~ e i o n .  

. Provide program c r i t i c s  nn opportunity t o  denounce the  
Apollo 8 mission a a  p r e c i p i t o r ~ ~  and unconservative. 

I n  conclucion,  b u t  wi th  the  provlno t h a t  n l l  open work aga ins t  t h e  Apollo 8 
opcn-cnded lunar  o r b i t  mission Cn compl.~tcd and c e r t i f i e d ,  I reques t  your 
approval  t o  proceed with the  impl.crncntati.on plan required t o  support  a n  
c n r l i e s t  December 21, 1968, launch rcndinrss  da te .  

*, 

V 
L t .  General,  USAF 


