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1. Code Number: - 
L 

Apollo S p a c e c r a f t  (CSM) 96-930- 966- 11 
Docking Module and Mechanism 96-930- 966-20 

Launch Operat ions 96-930-966-50 
Mission and F l i g h t  Operat ions 96-930-966-60 
Mission and F l i g h t  Support  96-930-966-70 

Experiments 96-930-966- 3 0 
Launch Vehic le  96-930- 966-40 

2 . - Program: Apollo/Soyuz T e s t  P r o j e c t  (ASTP) 

3. - P r o j e c t  T i t l e :  Apollo/Soyuz T e s t  P r o j e c t  (ASTP) 

4. - Object ives:  . 

The pr imary o b j e c t i v e  of the j o i n t  f l i g h t  of an Apol lo  

s p a c e c r a f t  and a Soyuz-type s p a c e c r a f t  i s  t o  develop and 

test systems f o r  rendezvous and docking of f u t u r e  

manned s p a c e c r a f t  and s t a t i o n s  that  w'ould be s u i t a b l e  

for use as a s tandard  i n t e r n a t i o n a l  system, T h i s  w i l l  

i nc lude  the rendezvous and docking of Apollo and Soyuz 

using new equipment as r equ i r ed  f o r  c o m p a t i b i l i t y .  

conduct of t h i s  t e s t  mission will i nc lude  the f o l l o w i n g :  

The 

(a )  T e s t i n g  of a compatible rendezvous sys t em i n  

o r b i t  

( b )  T e s t i n g  of androgynous docking assemblies. 
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? 

( c )  Ver i fy ing  the techniques  of transfer of 

cosmonauts and a s t r o n a u t s .  

(a) The perforrnance of c e r t a i n  a c t i v i t i e s  of USA 

and USSR crews i n  docked f l i g h t .  

( e )  
k 

Gaining of exper ience  i n  conduc t ing  j o i n t  f l i g h t s  

by USA and USSR spacec ra f t ,  inc luding ,  i n  case of n e c e s s i t y ,  

render ing  a i d  i n  emergency s i t u a t i o n s .  

(f ) Performing experiments ( t o  be d e t e r m i n e d )  

. General Mission Desc r ip t ion :  1 -  
T h i s  t es t  mission w i l l .  u se  p r e s e n t l y  o p e r a t i o n a l  S o v i e t  

and American space equipment t o  t e s t  the technical r e q u i r e -  

ments and s o l u t i o n s  agreed t o  by the USA and USSR f o r  

c o m p a t i b i l i t y  of rendezvous and docking s y s t e m s  f o r  f u t u r e  

s p a c e c r a f t  and space s t a t i o n s .  T h i s  mission will i n v o l v e  

the  rendezvous and docking of the USA Apolko s p a c e c r a f t  w i t h  

a USSR Soyuz-type spacec ra f t ,  us ing a USA docking module 
0 

which w i l l  be designed t o  adapt between the  p r e s e n t  incom- 

p a t i b i l i t i e s  of the  two o p e r a t i o n a l  space v e h i c l e s .  

The Apollo s p a c e c r a f t  w i l l  be launched on the  S a t u r n  IB .  

The docking mDdiile w i l l  be stowed i n  the SLA a n d  e x t r a c t e d  

while i n  ear th  o r b i t  i n  a manner s i m i l a r  t o  t h a t  performed 

with the LPI on a l u n a r  mission. 

have the new androgynous docking mechanism on i t s  forward  

end which w i l l  rnate w i t h  a compatible u n i t  mounted on t h e  

The dock ing  module will 
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, 

Soyuz, and the docking module w i l l  se rve  as a n  a i r l o c k  

f o r  atmosphere a d a p t a t i o n  f o r  crew t r a n s f e r .  

The docked d u r a t i o n  of the  mission w i l l  be approximately 

two days, dur ing  which time American crewmen' w i l l  v i s i t  i n  

t l n e  Soyuz s p a c e c r a f t  and a Sov ie t  crewman w i l l  v i s i t  i n  the 

Apollo s p a c e c r a f t .  J o i n t  a c t i v i t i e s  w i l l  be conducted, such 

as t e l e v i s i o n  t ransmiss ions ,  photography, and e a t i n g .  

After  f i n a l  s e p a r a t i o n  of the. two space veh ic l e s ,  .each 

w i l l  cont inue  i t s  own a c t i v i t i e s  independently.  

- Technical  Plan: 

- A,pollo Spacec ra f t  
3 

To perform the rendezvous and docking t e s t  mission 

t h e  USA w i l l  use  the Apollo s p a c e c r a f t  CSM 111 and w i l l  

I nco rpora t e  such modi f ica t ions  as are necessary  t o  accommodate 

unique mission requirements.  

- Docking Module and Docking Mechanism 

0 

To permit a USA CSM t o  dock t o  a USSR Soyuz s p a c e c r a f t  

and t o  provide  f o r  crew t r a n s f e r  between two such s p a c e c r a f t ,  

a docking module and a n  androgynous docking mechanism are t o  

be  developed. A similar androgynous docking mechanism w i l l  

be developed by the USSR and w i l l  be mounted on the Soyuz 

s p a c e c r a f t  . 
The proposed docking module w i l l  s e rve  as a n  a i r l o c k  

f o r  t he  s i m u l  taneows i n t e r n a l  t r a n s f e r  of two crewmen 
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between the d i f f e r e n t  atmospheres of the two s p a c e c r a f t  

arid w i l l  c o n t a i n  some of the new equipment r equ i r ed  f o r  

the mission. It w i l l  be equipped w i t h  the necessary  s t o r e d  

gc.ses, d i s p l a y s  and c o n t r o l s  f o r  safe ope ra t ion  of the two 

p re s su re  l e v e l s .  It w i l l  con ta in  a t r a n s c e i v e r  capable  
L 

of' ope ra t ing  z t  t h e  USSR frequency t o  be used f o r  space- 

c r a f t  t o  s p a c e c r a f t  communications. Provis ions  w i l l  be 

zzde f o r  577 t o . a s s i s t  i n  docking and t o  provide coverage 

of a c t i v i t i e s  w i th in  the docking module. 

The new docking mechanism i s  t o  be attached t o  the 

for:.rard end of the docking module. The des ign  i s  such 

that  the a l i g n n e n t  and l a t c h i n g  mechanism w i l l  be capable  

of func t ion ing  wi th  i d e n t i c a l  components on the Soyuz-type 

s p c e c r a f  t. The shock a t t e n u a t i o n  and r e t r a c t i o n  mechanisms 

of the USA and USSR des igns  must meet identr ical  o p e r a t i o n a l  

s p e c i f i c a t i o 2 s  but  are n o t  r equ i r ed  t o  be of i d e n t i c a l  design.  

Provisions will be made f o r  two docking modules - 1 f l i g h t  

2nd 1 backup vhich  may also be used as a thermal vacuum t e s t  

;r:xiule. S i x  docking mechanisms w i l l  be provided, 1 f l i g h t ,  

1 spare  ana L; t e s t .  

Lziunch V e h i c l e  

The Sa tu rn  I B  210 w i l l  be used as the launch v e h i c l e .  

The s i m i l a r i t y  of the required i n s e r t i o n  o r b i t  t o  those  

p:tanned f o r  S1:;rlab will nake i t s  use i n  ASTP n e a r l y  

i t l e n t i c a l  t o  i t s  use i n  t h a t  program. 
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Launch Operat ions - 
T e s t  and checkout ope ra t ions  of the  USA space v e h i c l e  

w i l l  be conducted a t  KSC. Launch w i l l  be from Launch 

Complex 39. L 

Ydssion Operat ions - 
The Apollo/Soyuz T e s t  Kiss ion  w i l l  u t i l i z e  j o i n t  

mission c o n t r o l  c a p a b i l i t i e s  of the USA and USSR. F l i g h t  

c o n t r o l  of the Apollo s p a c e c r a f t  will be accomplished by 

Holuston Mission Control  Center  and that  of the  Soyuz by 

the USSR Contro l  Center. Appropriate  communication 

links w i l l  be es tab l i shed  between the USA and USSR F l i g h t  

Golntrol Centers. 

T ra in ing  - 
The necessary  t r a i n i n g  w i l l  be conducted i n  each  

0 

country s o  that  both coun t ry ' s  f l i g h t  crews and ground 

ope ra t ions  personnel  w i l l  become fami3iar wi th  the o t h e r  

count ry ' s  v e h i c l e s  and equipment. 

Mission B c k u p  Provis ions  

The ASTP P r o j e c t  has i d e n t i f i e d  Sa tu rn  L/V 209 and 

CSM 119 as backup vehic les .  These v e h i c l e s  a r e  those  

cu.rrent ly  ess igned  as  t h e  Skylab backup rescue v e h i c l e s .  

I n .  the  even t  t h e s e  are u t i l i z e d  i n  the  Skylab Program, t h e  

status of the  a v a i l a b l e  Apollo, Skylab and ASTP hardware 

w i l l  have t o  be reviewed a t  t ha t  time t o  determine whether 
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p r o v i s i o n s  f o r  backup can be provided. The c u r r e n t  p l a n  

only  i n c l u d e s  the c o s t s  of manufacture of k i t s  r e q u i r e d  t o  

modify the bzckup CSM 119 i n t o  ASTP conf igu ra t ion  but  does 

not; i nc lude  the cos ts .  of mod k i t  i n s t a l l a t i o n ,  checkout, 

launch and r i e s i o n  ope ra t ions  f o r  the backup v e h i c l e .  

Backup launcn opt ions  c u r r e n t l y  being s t u d i e d  f o r  p o s s i b l e  

f u t u r e  nanEge;r.ent d e c i s i o n s  are: 

% 

(a) 2 c k u p  launch using CSM 119/LV 209 i n  the  1975 

launch wir.do:.i xh ich  ends 1 October 1975. 

( b )  3 c k ~ p  launch, us ing  CSM 119/LV 209 i n  the e a r l y  

1976 launch xindow which begins  Apr i l  1976. 

( c )  %ckup launch u s i n g  CSM l l 5 / L V  211 i n  J u l y  1976 

zsrjuming Skyleb uses  the c u r r e n t l y  ass igned  backup v e h i c l e .  

- The Soyuz Szzcec ra f t  

The exgct  conf igu ra t ion  of the USSR s p a e e c r a f t  t o  be 

use6 i n  the  t e s t  n i s s i o n  w i l l  be a modi f ica t ion  t o  t h e  basic 

S ~ y u z  6eEi;;li. It w i l l  include a coxpa t ib l e  androgynous 

docking rnsc;-.~zlsn and will c a r r y  a n  Apollo VHF t r a n s c e i v e r  

xh lch  w i l l  c , x v i d e  ranging d a t a  and cornnumications between 

the two spzcec ra f t .  I n  a d d i t i o n ,  the Soyuz w i l l  con ta in  

provis ior is  :-CY et tacf inent  of t h e  Apoll3 crew communication 

harness,  bls-ed  harness  and USA TV camera. These will be 

l i nked  t o  t k e  Apollo s p a c e c r a f t  conmnica t ion  system by 

:.:cans of a !:uilt-in harness  and connectors i n  the  docking 
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module. The docking module w i l l  a l s o  provide similar 

cclnnectors f o r  use by the USSR crew when l o c a t e d  i n  e i the r  

the docking module o r  the CSM. 
I 6. F a . c i l i t y  Plan: - 

\ 

Apollo/Skylab test, launch, and f l i g h t  c o n t r o l  f a c i l i t i e s  

w i l l  be used.  The f a c i l i t i e s  may r e q u i r e  mod i f i ca t ions  t o  

adap t  t o  the testing and handl ing of the new components of 

the docking system. The Apollo docking tes t  f a c i l i t y  a t  

MSC w i l l  be modified t o  enable  development and J o i n t  t e s t i n g  

of' the androgynous docking systems. 

7. Procurement S t ra tegy:  - 
The ASTP w i l l  u t i l i z e  both in-house and c o n t r a c t o r  

support  i n  the d e f i n i t i o n ,  design,  development, tes t ing 

arid o p e r a t i o n  of hardware r equ i r ed  f o r  the program. 

Modif ica t ions  t o  s p a c e c r a f t s  CSM 111 amd CSM 119 

selected f o r  f l i g h t  and backup ope ra t ions  w i l l  be accomplished 

by the CSM development c o n t r a c t o r  North American Rockwell ( N R ) .  

The docki- module and docking mechanism have been awarded t o  

NR by noncompetitive procurement using a CPFF type of c o n t r a c t .  

Launch v e h i c l e s  SA 210 and 209 have been s e l e c t e d  f o r  f l i g h t  

and backup opera t ions .  Cur ren t ly  approved mod i f i ca t ions  

w i l l  be  i n s t a l l e d  by the  prime c o n t r a c t o r s  as  the  stages a r e  

being processed through t h e  p o s t  s to rage  and mod i f i ca t ions  

checkout. For i m d i f i c a t i o n s  approved subsequent t o  t h i s ,  
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the mod k i t s  w i l l  be designed and manufactured by t he  

p:rime c o n t r r c t o r s  u n t i l  the  las t  f l i g h t  of Skylab, a f t e r  

wllich the  r . ~ d  k i t s  will be designed and manufactured i n -  

house NSFC. ? .kd k i t s  i n s t a l l a t i o n  w i l l  then be accomplished 

by KSC. 
\ 

A chr rze  i n  concept f o r  launch veh ic l e  suppor t  and 

launch ope ra t ions  w i l l  be r equ i r ed  from the p r e s e n t  Apollo 

method of o c e r e t i o n  n e c e s s i t a t i n g  major c o n t r a c t u r a l  changes. 

i.SFC w i l l  provide necessary launch veh ic l e  suppor t  making 

p r i n c i p a l  u se  of in-house c i v i l  s e r v i c e  c a p a b i l i t i e s  w i t h  

minimum c o x t r a c t o r  suppor t  f o r  f l i g h t  program software,  

l o g i s t i c  s p z r e s  and docu.xentation. KSC w i l l  make use of 

a l e v e l  of e f f o r t  c o n t r a c t o r  support  cont rac ted  w i t h  each 

o.f the stage, spacec ra f t ,  and ground suppor t  c o n t r a c t o r s  

t o  provide t h e  t e c h n i c i a n s  r equ i r ed  and t h e  minimum l e v e l  

o f  e n g i n e e r i r z  requi red .  KSC w i l l  make use of in-house 

c i v i l  s e r v i c e  personnel  t o  perform most launch veh ic l e ,  

s p a c e c r a f t  a116 GSE subsystem ope ra t ions  and engineer ing  as 

well as  i n t e g r a t i o n  w i t h i n  the s t ages .  

8. - P:rogram/?rcfect I.:anage;?,ent Plan: 

The Associate  A d n i n i s t r a t o r  f o r  bianned Space F l igh t  

(.AA/kSF) i s  r e spons ib l e  f o r  t he  planning, d i r e c t i o n ,  execut ion,  

and e v a l u z t i o n  of ass igned  p r o J e c t s  and a c t i v i t i e s  concerned 

!c:ith rnarmc6 s_szce flight. He e x e r c i s e s  i n s t i t u t i o n a l  manage- 

r e n t  authority over George C.  Narshal l  Space F l i g h t  Center,  



the  Manned Spacec ra f t  Center  and the John F. Kennedy Space 

Center. His r o l e  and r e s p o n s i b i l i t i e s  are p r e s c r i b e d  i n  

NMI 1138.1A dated  A p r i l  23, 1971. 

The Apollo Program Director  i s  re spons ib l e  t o  t h e  A A m F  

f o r  c a r r y i n g  out  the Apollo Soybz T e s t  P r o j e c t .  He i s  re- 

spons ib le  f o r  establishment of overal l  technical requirements ,  

program s t anda rds  and management p o l i c i e s  and procedures  t o  

accomplish program o b j e c t i v e s .  He d i r e c t s  and coord ina te s  

the Apollo/Soyuz T e s t  P r o j e c t  a c t i v i t i e s  of the three MSF 

Centers  through the Apollo Program Manager a t  each cen te r .  

Center Program Managers r e p o r t  o r g a n i z a t i o n a l l y  t o  the Center 

D i r e c t o r  bu t  are re spons ib l e  t o  p r o j e c t  d i r e c t i o n  from the 

Apollo Program Di rec to r .  

The Apollo/Soyuz T e s t  P r o j e c t  r e s p o n s i b i l i t i e s  of the 

three MSF Centers are: 0 

Manned Spacec ra f t  Center  (MSC) is r e s p o n s i b l e  f o r  
c 

modif ica t ion  of t h e  Apollo Command and Se rv ice  Module (CSN), 

th!e docking module and docking system, and a s s o c i a t e d  ground 

su.pport equipment, f l i g h t  crew t r a i n i n g ,  crew equipment 

development, development and implementation of manned space 

f l i g h t  exper inents ,  launch support  and mission p lanning  and 

opera t ions .  

Msc i s  r e spons ib l e  f o r  the  requi red  i n t e r f a c e s  w i t h  

the USSR w i t h i n  the  c o n s t r a i n t s  of t h e  Low-Keldysh agreement 

(Attachment C ) .  The Apollo/Soyuz Tes t  P r o j e c t  D i r e c t o r  



wi th in  the Apollo Spacec ra f t  Program Office a t  MSC i s  

re spons ib l e  f o r  ca r ry ing  o u t  d i rec t  n e g o t i a t i o n s  w i t h  the  

USSR through the use of j o i n t  t e c h n i c a l  working groups.  

I n  those  areas r e q u i r e d  f o r  ovef?all program c o n t r o l ,  the  

A p 0 1 1 0  Program Office w i l l  be r e spons ib l e  f o r  es tabl ishing 

g u i d e l i n e s  wi th in  which the P r o j e c t  D i r e c t o r  w i l l  n e g o t i a t e  

agreements with the USSR. 

as necessary  with o t h e r  NASA o r g a n i z a t i o n a l  e lements  by the  

Apollo Program O f f  ice. 

These g u i d e l i n e s  w i l l  be coordinated 

Subsequent t o  the s ign ing  of the agreements by the 

r e s p e c t i v e  USA and USSR P r o j e c t  D i rec to r s ,  the  Apollo Program 

Office w i l l  p rocess  the agreements f o r  review and con- 

cur rence  of necessary  NASA e lements  f o r  forwarding by 

AA/ONSF t o  the  Deputy Adminis t ra tor  f o r  a p p o v a l  w i t h  the 

USSR Academy of Sciences.  

Marshall Space F l i g h t  Center  (MSFC) is r e s p o n s i b l e  

f o r  t h e  S a t u r n  I B  launch veh ic l e ,  a s s o c i a t e d  ground suppor t  

equipment, launch and f l i g h t  ope ra t ions  support .  

Kennedy Space Center  (KSC)  i s  r e spons ib l e  f o r  the 

Apollo/Soyaz T e s t  P r o j e c t  launch f a c i l i t i e s  and comon GSE, 

and f o r  Apollo/Soyuz T e s t  P r o j e c t  launch ope ra t ions .  

The r o l e s  and r e s p o n s i b i l i t i e s  of t h e  three MSF Centers  

are contained i n  IWIts 1142.1, 1142.2A, and 1164.6A 

r e  spec t i v e  13’. 
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Goddard Space F l i g h t  Center  (GSFC) 'as the implementation 

c e z t e r  f o r  t he  Off ice  of Tracking and Data Acquis i t ion ,  is 

7espons ib le  f o r  providing t racking ,  data a c q u i s i t i o n ,  and 

c x m u n i c a t i o n s  necessary t o  o b t a i n  and reduce o r b i t a l  d a t a  

f m m  manned spzce f l i g h t  v e h i c l e s  as presc r ibed  i n  t h e  
\ 

A;ollo/Soy~z T e s t  P r o j e c t .  De ta i l ed  requirements  f o r  

and Data Xe twork support  of the Apoll  o/S oy~ilz 

Test P r o j e c t  %Lll be e s t a k l i s h e d  through the  Prograrn Support 

3 su i rdneen t s  33curnent (PS33). GSFC i s  the  r e s p o n s i b l e  agent:: 

L e s ti r-s r.e t s.: ork e qu i2xe I? t t o  meet opera t i  onal  r e a d i n e s s  

Depaztzent of Defense fo rces ,  f a c i l i t i e s  and assets 

used f o r  mnned space f l i g h t  support  ope ra t ions .  The 

r.3.tor s e r v i c e s  provided are f l i g h t  crew and s p a c e c r a f t  

recovery and range s e r v i c e s  a t  the  Eastern?l!est Range. 

Cther suppor t  provided by DOD i nc ludee  s p e c i a l i z e d  f a c i l i t i e s  

E t  vzr ious  k s e s ;  maps, c h a r t s  and geode t i c  da ta ;  biomedical 

2esearch; an6 laJnch and t r a c k i n g  support .  De ta i l ed  r equ i r e -  

r e n t s  w i l l  be e s t a b l i s h e d  throtlgh t h e  PSRD. The S e c r e t a r y  

sf Defense ~ , E S  designated the  DOD Manager f o r  Manned Space 
- --. - = l i g h t  (DA.S) a s  t h e  p o i n t  of con tac t  f o r  NASA with r e s p e c t  

5s stl;??ort provided by DS3. 

C t z t r o l l e d  I t e r ~ :  9 .  --_I_- 

1. Cf72x~t-s t o  t h e  ?,-DL;ran Cbjec t ives  2 s  stated i n  

t3.e PAD. 
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2. Changes t o  the approved o f f i c i a l  launch schedule  

of' 3 r d  q u a r t e r  CY 75. 

3. Changes t o  the nagni tude of d i r e c t i o n  of  the 

t e c h n i c a l  p l an .  \ 

4. I n c r e a s e s  t o  o b l i g a t i o n s  f o r  each f i s ca l  y e a r  a t  

the Sildget Line Item l e v e l ,  and changes t o  runout  r e q u i r e -  

ments ( A t t a c h e n t  B). 

5.  Changes i n  essignment of major manqement o r  p ro -  

g~?am~at ic  r e s p o n s i b i l i t i e s  of i ndus t ry ,  u n i v e r s i t i e s ,  o t h e r  

agenc ie s  and f i e l d  cen te r s .  

6. Changes t o  Inter-agency and I n t e r n a t i o n a l  agreements. 

7.  F a c i l i t y  p r o j e c t s  t o  support  the program above 

$250, 000 
8. Actions r e q u i r i n g  Congressional n o t i f i c a t i o n .  

0 

10. - Attachment A: P r o j e c t  Schedule: 

(See Apollo/Soyuz T e s t  P r o j e c t  Schedule F igure  1) 

11. - Attachment B: Resowces: 

( a )  Funding: See Figure  2 

(b) Manpower: All MSF C i v i l  Serv ice  and Support  

Cont rac tor  manpower a l l o c a t l o n s  are c o n t r o l l e d  through t h e  

Development, T e s t  and Mission Operations PAD. 

12. - Attachzent  C:  I n t e r n a t i o n a l  and Inter-Agency Agreements: 

( a )  Sumnary of R e s u l t s  of Discussions on Space 

Cooperation between the  Academy of Sciences of the USSR 



and the US National  Aeronaut ics  and Space Adminis t ra t ion,  

MOSCOW, January 18-21, 1971, (Low-Keldysh) . 
(b) Sumnary of R e s u l t s  of Discussions on Space 

Cooperation between the Academy of Sc iences  of the USSR 

and the  US Nat iona l  Aeronaut ics  and Space Adminis t ra t ion,  
b 

NOSCOW, April  4-6, 1972. 

(c )  lJS/vSSR Space Agreement, MOSCOW, May 24, 1972. 
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APOLLO RESOURCES SUMMARY 

Code Number 96 

Project 

Apollo Spacecraft (CSM) Modifications 

Docking Module and Mechanism 

Experiment s 

Launch Vehicle 

Launch Operations 

Mission and Flight  Operations 

Mission and Flight  Support 

Total 

FY 1973 
and Prior 

11.5 

28.6 

5 .3  

45 .4  

FY 1974 Total 

28.4 

15.7 

5 . 0  

13.0 

20.0 

. 5  

12.4 

95.0 
c 

63.2 

44.3 

10.0 

28.1 

60.8 

3 .9  

39.7 

250.0 

FIGURE 2 
(ATTACHMENT B) 


