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Apollo 8, a six-day lunar orbit mission in the step-by-step buildup to
a m a n n e d U S l u n a r l a n d i n g , w i l l b e l a u n c h e d n o e a r l i e r t h a n D e c e m b e r 2 1

f r o m C a p e K e n n e d y, F l a . T h e m i s s i o n w i l l fl y t h e i d e n t i c a l p r o fi l e t h a t

w i l l be flown on lunar land ing miss ions wi th the except ion o f ac tua l descent

and landing on the lunar surface. No lunar module wi l l be carr ied, on Apol lo 8.
The prime objective of the Apollo 8 mission is to prove the capability

of the Apollo command and service modules in the type of mission for which

t h e y w e r e d e s i g n e d o p e r a t i o n s i n d e e p s p a c e a t l u n a r d i s t a n c e . E a r l i e r

developmental Apol lo earth-orbi ta l manned and unmanned, fl ights have qual ified.
al l the spacecraf t systems including the command, module heatshie ld. at

l u n a r r e t u r n s p e e d s a n d t h e A p o l l o 7 t e n - d a y f a i l u r e - f r e e m i s s i o n i n

O c t o b e r d e m o n s t r a t e d t h a t t h e s p a c e c r a f t c a n o p e r a t e f o r t h e l u n a r - m i s s i o n

d u r a t i o n .

Apollo 8 will gather data to be used, in early development of training,
g r o u n d s i m u l a t i o n a n d c r e w i n fl i g h t p r o c e d . u r e s f o r l a t e r l u n a r o r b i t a n d
l u n a r l a n d i n g m i s s i o n s .

Crewmen for Apollo 8 are commander Frank Borman, command module pilot
James A Love l l , J r. , and lunar modu le p i lo t Wi l l i am A. Anders . (A LM wi l l
not be flown on Apollo 8, but a ballasted d.ummy Lunar Test Article B will
be carried in the spacecraft/LM adapter.)

The mission will be launched from NASA Kennedy Space Center Launch

Complex 39A on an azimuth varying from 72 to 108 degrees, depending upon
l a u n c h d a t e a n d t i m e o f d a y. L a u n c h w i n d o w s h i n g e u p o n t h e m o o n ' s p o s i t i o n

a n d l u n a r s u r f a c e l i g h t i n g c o n d i t i o n s a t t h e t i m e t h e s p a c e c r a f t a r r i v e s a t

the moon, and upon launch and recovery area dayl ight condit ions.

T h e m i s s i o n w i l l b e t h e fi r s t m a n n e d l a u n c h u s i n g t h e S a t u r n V l a u n c h

vehic le. Saturn V has been successful ly flown in two unmanned Apol lo

d e v e l o p m e n t a l m i s s i o n s .
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The fi rs t oppor tun i t y l aunch w indow ca l l s fo r l i f t o f f a t 7 :51 em EST

December 21 on an azimuth of 72 degrees. Insertion into a 103 nm (191.3 Km)
c i r c u l a r e a r t h p a r k i n g o r b i t w i l l t a k e p l a c e a t 11 m i n 2 1 s e c a f t e r l i f t o f f .

Fo l l ow ing two revo lu t i ons i n ea r th o rb i t , t he S - IVB th i rd -s tage eng ine
w i l l r es ta r t f o r t he t rans luna r i n j ec t i on bu rn . The command and se rv i ce

modules will separate from the S-IVB and begin the translunar coast period
of about 67 hours. A lunar orbit insertion burn with the service propulsion
engine will place the spacecraft into a 60 X 17O nm (ill X 31^.8 km) elliptical
l u n a r o r b i t w h i c h l a t e r w i l l b e c i r c u l a r i z e d a t 6 0 n m .

The t r ans luna r i n j ec t i on bu rn w i l l p l ace t he spacec ra f t on a f r ee - re tu rn

tra jectory, so that i f for some reason no fur ther maneuvers are made,

Apollo 8 would sweep around the moon and make a direct entry into the
ea r th ' s a tmosphe re a t abou t I 36 hou rs a f t e r l i f t o f f and l and i n t he A t l an t i c
o f f t h e w e s t c o a s t o f A f r i c a .

Te n r e v o l u t i o n s w i l l b e s p e n t i n l u n a r o r b i t w h i l e t h e c r e w c o n d u c t s

n a v i g a t i o n a n d p h o t o g r a p h y i n v e s t i g a t i o n s . A t r a n s e a r t h i n j e c t i o n b u r n w i t h
the serv ice p ropu ls ion eng ine w i l l b r ing the spacecra f t back to ear th w i th
a d i rec t a tmospher ic en t ry in the mid-Pac ific about 1^7 hours a f te r launch.

S e v e r a l a l t e r n a t e . m i s s i o n p l a n s a r e a v a i l a b l e i f f o r s o m e r e a s o n t h e

basic lunar orb i t cannot be flown because of an ear ly shutdown at t ranslunar

i n j e c t i o n o r a t s o m e o t h e r p o i n t i n t h e m i s s i o n p r o fi l e . T h e a l t e r n a t e

range f rom 10 days in low ear th o rb i t , a h igh -e l l i pse o rb i t , t o a c i r cumlunar

fl y b y w i t h d i r e c t e a r t h e n t r y.
The miss ion wi l l be run on a s tep-by-s tep "commit po in t " t imel ine.

That is, a go-no go decision will be made before each major maneuver based

upon the status of spacecraf t systems and the crew. Commit points for

Apollo 8 are during prelaunch checkout, during earth parking orbit prior to
t r a n s l u n a r i n j e c t i o n , a n d d u r i n g t r a n s l u n a r c o a s t p r i o r t o l u n a r o r b i t

i n s e r t i o n .

As Apollo 8 leaves earth orbit and starts translunar coast, the Manned.
Space Flight network for the first time will be called upon to track space
craft position and to relay two-way communications, television and. telemetry
i n a m a n n e d s p a c e fl i g h t t o l u n a r d i s t a n c e . E x c e p t f o r a b o u t m i n u t e s o f
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every two-hour lunar orbit, Apollo 8 will be "in view" of at least one
of three 85-foot deep-space tracking antennas at Canberra, Australia,
Madr id , Spa in , and Go lds tone, Ca l i fo rn ia .

S p e c u l a t i o n a r i s i n g f r o m L u n a r O r b i t e r m i s s i o n s w a s t h a t m a s s c o n c e n t r a
tions below the lunar surface caused "wobbles" in the spacecraft orbit. In

Apollo 8, the ground network, coupled with onboard navigational techniques,
w i l l s h a r p e n t h e a c c u r a c y o f l u n a r o r b i t d e t e r m i n a t i o n f o r f u t u r e l u n a r m i s s i o n s .

Another facet of communicating with a manned spacecraft at lunar- distance

w i l l b e t h e u s e , f o r t h e fi r s t t i m e o f t h e A p o l l o h i g h - g a i n a n t e n n a a f o u r -

dish unified S-Band antenna that swings out f rom the service module af ter

separat ion f rom the th i rd s tage S- IVB. The h igh-ga in antenna re lays onboard te le
v is ion and h igh b i t - ra te te lemet ry da ta , bu t shou ld i t become inopera t i ve ,
the command module S-Band omni antennas can relay voice communications, low

b i t - r a t e t e l e m e t r y a n d s p a c e c r a f t c o m m a n d s f r o m t h e g r o u n d .

Apollo 8 will gather data on techniques for stabilizing spacecraft
tempera tures in deep-space opera t ions by inves t iga t ing the e f fec ts o f

r o l l i n g t h e s p a c e c r a f t a t a s l o w , fi x e d r a t e a b o u t i t s t h r e e a x e s t o a c h i e v e

thermal balance. The Apollo 8 mission will be the first opportunity for
in -depth tes t ing o f these techn iques in long per iods o f sun l igh t away f rom
t h e r e fl e c t i v e i n fl u e n c e o f t h e e a r t h .

A n y s o l a r fl a r e s o c c u r i n g d u r i n g t h e m i s s i o n w i l l b e m o n i t o r e d , b y
Solar Particle Alert Network (SPAN) stations around the world. Solar
r a d i a t i o n a n d r a d i a t i o n i n t h e Va n A l l e n b e l t a r o u n d t h e e a r t h p r e s e n t

small hazard to the crew of Apollo 8 in the thick-skinned, command, module;
t h e a n t i c i p a t e d d o s a g e s a r e o n e o r t w o r a d s p e r m a n , w e l l b e l o w t h a t o f a

t h o r o u g h c h e s t X - r a y s e r i e s .

Although Apollo 8's entry wil l be the first from a lunar flight, i t
w i l l n o t b e t h e fi r s t c o m m a n d m o d u l e e n t r y a t l u n a r - r e t u r n v e l o c i t y . T h e

unmanned Apollo mission in November I967 provided a strenuous test of the

s p a c e c r a f t h e a t s h i e l d w h e n t h e c o m m a n d m o d u l e w a s d r i v e n b a c k i n t o t h e

atmosphere from a 9769 nautical mile apogee at 36,5^5 feet per second. By
contparison, Apollo 8 entry velocity is expected to be 36,219 feet per second.
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Heatshield. maximum char depth on Apollo 4 was three-quarters of an inch,
and heat loads were measured at 620 BTUs per square foot as compared to the
480 BTUs anitcipated in a lunar-return entry.

Apollo 8 entry will be flown with a nominal entry range of 1350 nautical
m i l e s i n e i t h e r t h e p r i m a r y o r b a c k u p c o n t r o l m o d e s . A d v e r s e w e a t h e r i n t h e

primary recovery area can be avoided by a service propulsion system burn prior
to one day before entry to shift the landing point. Less than one day out,
the landing point can be shifted to avoid bad weather by using the space
c r a f t ' s 2 5 0 0 m i l e e n t r y r a n g i n g c a p a b i l i t y.

T h e c r e w w i l l w e a r t h e i n fl i g h t c o v e r a l l s d u r i n g e n t r y p r e s s u r e s u i t s

having been doffed and stowed s ince one hoi i r a f ter t ranslunar in ject ion.

Experience in Apollo 7? when the crew flew the entry phase without pressure
s u i t h e l m e t o r g l o v e s , p r o m p t e d t h e d e c i s i o n t o n o t w e a r s u i t s o n c e t h e

spacec ra f t ' s p ressure in teg r i t y was de te rm ined .
T h e d e c i s i o n t o fl y A p o l l o a s a l u n a r o r b i t m i s s i o n w a s m a d e a f t e r

thorough eva lua t ion o f spacecra f t per fo rmance in the 10-day ear th -o rb i ta l

A p o l l o 7 m i s s i o n i n O c t o b e r a n d a n a s s e s s m e n t o f r i s k f a c t o r s i n v o l v e d i n a
lunar o rb i t m iss ion . These r isks are the to ta l dependency upon the serv ice

propu ls ion eng ine fo r leav ing lunar o rb i t and an ear th - re turn t ime as long as
t h r e e d a y s c o m p a r e d t o o n e - h a l f t o t h r e e h o u r s i n e a r t h o r b i t .

E v a l u a t e d a l o n g w i t h t h e r i s k s o f a l u n a r o r b i t m i s s i o n w a s t h e v a l u e

of the fl ight in fur ther ing the Apol lo program toward a manned lunar land ing

before the end of 1969* Principal gains from Apollo 8 will be experience in

deep space navigat ion, communicat ions and tracking, greater knowledge of

spacecraft thermal response to deep space, and crew operat ional experience
a l l d i r e c t l y a p p l i c a b l e t o l u n a r l a n d i n g m i s s i o n s .
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