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PREFACE 

Th i s  Quar t e r ly  Technica l  P r o g r e s s  Report  cons i s t s  of the Milestone Char t s  

cover ing  the  schedules  for all components and a s sembl i e s  of the  Apollo Guidance 

Equipment ,  toge ther  with comment s  or a discussion for  each  char t .  

T h e r e  is a l s o  a tabulation of a l l  meet ings attended by MIT/IL Apollo pe r son-  

nel. 

The  r epor t  concludes with a bibliography l is t ing the  r e p o r t s  published by the  

MIT Ins t rumenta t ion  Labora to ry  under  the Apollo P r o g r a m .  
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PROGRESS SUMMARIES 

F igure  1-1 shows the cu r ren t  del ivery schedule  for  guidance and navigation 

s y s t e m s  t o  be used in  the  Command Module. A s  noted in  l a s t  month 's  r epor t ,  MIT/IL 
has  d iscussed  a proposed change in the composition of Blocks I and 11, which would 

m a k e  AGE 13 the first Block I1 s y s t e m  (Reference MIT/IL l e t t e r  AG-302-63, dated 

23 May 1963). 

f o r m a l  approval  has  not been rece ived  from NASA. 

F igu re  1-1 has  not been changed to  re f lec t  t h i s  proposal ,  s ince  a 

F igu re  1 -2  shows a proposed flight t e s t  schedule  fo r  the  command module,  

giving the  al locat ion of AGE s y s t e m s  t o  a i r f r ames .  This  proposa l  was  presented  t o  
NASA in May 1963 by MIT/IL and is documented in L e t t e r  AG-382-63, dated 23 May 

1963. 

T h e  philosophy underlying th i s  proposal i s  ou r  d e s i r e  t o  sh ip  G & N s y s t e m s  

dest ined t o  f l ,y  on f l igh ts  SA 111, SA 112, and SA 113, f r o m  the  fac tory  a s s e m b l y  

point d i r ec t ly  t o  AMR without passing these s y s t e m s  through NAA's facil i ty a t  Downey. 

Scheduling the de l ivery  of G & N flight sys t ems  in th i s  manner  accompl ishes  two 

impor tan t  object ives:  

a) It r educes  the  amount of shipping and handling which flight 

s y s t e m s  m u s t  undergo. 

It r educes  the  accumulated AGE operat ing t i m e  p r i o r  t o  flight 

f r o m  approximately 1000 hours  t o  500 hours .  
b) 

F igu re  1-3 shows a proposed LEM flight test schedule ,  giving the al locat ion 
of L E M  Guidance and Navigation Systems (LGE) t o  LEM vehicles .  The  proposa l  was  

presented  t o  NASA by MIT/IL in May, 1963, and is documented in  L e t t e r  AG-382-63 

dated 23 May 1963. 

T h i s  schedule  was  der ived using the s a m e  philosophy as that  contained in the  
Command Module Flight T e s t  Schedule,  F igure  1-2. T h e  LGE s y s t e m s  dest ined t o  

fly a r e  shipped f r o m  the  f ac to ry  assembly  point d i rec t ly  to  AMR fo r  instal la t ion in 

the  appropr i a t e  LEM. 

5, 10 ,  11 a r e  used. 

a s p a r e  a t  SWMR. 

7 ,  8, 9 ,  10 and 11. 

T o  check out t he  LEM vehicles  a t  Grumman (GAEC), LGE 2 ,  

LEM 3 is checked out a t  GAEC by LGE 2 which then becomes  

LGE 10 and LGE 11 remain  a t  GAEC for  checkout of LEM 5, 6, 



Figure  1-4 shows the de l ivery  schedule f o r  all subsys t ,ems  contained in  AGE 4. 

T h e  t a rge t  date f o r  del ivery of AGE 4 t o  Downey by MIT/IL has  been changed f r o m  

1 5  October 1963 t o  15 November 1963. 

The  objectives of AGE 4 a r e  as follows: (Reference  Apollo P r o j e c t  Memo 
No. 575, L. S. Wilk) 

1. Demonstrating the p rope r  operation of t he  Apollo G & N as 
represented  in  AGE 4. 
Demonstrating the  p rope r  operation of the G & N GSE. 

Proofing of t he  pre- instal la t ion AGE t e s t  p rocedures .  

Proofing of the MIT System T e s t  Labora tory  facil i t ies.  

Proofing of the MIT G & N Labora to ry  a t  NAA. 

Proofing of t h e  MIT G 8; N Labora tory  at AMR. 

2. 

3. 

4. 

5. 

6. 

F igure  1-5 shows the schedule fo r  AGE 5 subsys t ems .  A slippage of 3 months 

is shown in the Wiring Diagram a n d  Flight T e s t  P r o g r a m  caused by lack of a p r e -  
l imina ry  miss ion  profile f rom NASA (Reference  MIT/IL l e t t e r  AG-357-63 dated 2 7  

May 1963). 

change i f  approved immedia te ly  w i l l  c ause  no fu r the r  s l ip  in  t h e  del ivery of AGC 5. 

IMU-5 i s  shown 6 weeks behind schedule.  

with old s tub shaf ts ,  and retrof i t ted when new units a r e  received.  

AGC 5 is shown 8 weeks behind schedule.  The  r ecen t  mechanical des ign  

IMU-5 will be a s sembled  with 16 x r e s o l v e r s  

F igure  1-6 shows the del ivery schedule f o r  AGE 9 subsys t ems .  Under existing 

plans,  AGE 9 is the f i r s t  G & N s y s t e m  in Block 11. However, MIT/IL has  recent ly  

d iscussed  with NASA a proposed change to  the composition of Blocks  I and 11, which 

would make  AGE 9 a Block I s y s t e m  and AGE 13 the  f i r s t  Block I1 sys t em.  

MIT/IL l e t t e r  AG-382-63 dated 23 May 1963). 

(Reference  

AGE 9 is cons idered  t o  be on schedule with the  exception of AGC 9 which mus t  

l ag  AGC 5 by at l e a s t  4 weeks due to  l imitat ions i n  production and testing. 

The  schedule f o r  Guidance Theory  & P r o g r a m m i n g  is shown in Fig.  1-7. 

effort  is considered t o  be on schedule with the exception of t he  mi les tone  event entitled 

"P re l imina ry  NASA Mission P ro f i l e  Required f r o m  NASA" which is requ i r ed  by MIT/IL 

f o r  ana lys i s  and prepara t ion  of t h e  flight computer  p r o g r a m s ,  but which has  not yet 
been received. 

27 May 1963. 

T h i s  

Th i s  sl ippage has  been repor ted  t o  MSC i n  l e t t e r  AG-357-63 dated 

F igure  1-8 shows the del ivery schedule for  all guidance computers .  A s  repor ted  

in l a s t  month's r e p o r t ,  a new mechanica l  des ign  h a s  been proposed fo r  t he  computer .  

AGC 4 is functioning as a computer  i n  the  l abora to ry  at MIT. 

AGC 4E3 is shown approximate ly  seven  weeks  behind schedule.  



AGC 5 is cons idered  to  be approximately eight weeks behind schedule i n  terms 
of meet ing  the  schedule del ivery date ,  due to a n  expected la te  del ivery t o  MIT/IL of 
t h e  c h a s s i s  a s sembly ,  d r i v e r s ,  power supply, and misce l laneous  components. 

The  IMU Development P l a n  is shown in Fig.  1-9. T h e r m a l  tes t ing is continuing 
IMU-2 w i l l  be rebuilt  with new stub shaf ts  and vibration tests wil l  b e  r e r u n .  on IMU-1. 

IMU-4 alignment checks  a r e  continuing. 

IMU-5 will be a s sembled  with 16 x r e s o l v e r s  with old stub sha f t s ,  and retrof i t ted 

when new uni ts  a r e  received. 

IMU assembly  drawings a r e  approximately 50% released.  

F i g u r e  1-10 gives the  del ivery schedule f o r  a l l  PSA Subsystems. PSA 2 is 
about 2 weeks  behind schedule.  

schedule.  
four  weeks  behind schedule.  

documentation is repor ted  t o  be 5 weeks  behind schednle.  

PSA 3 (MIT/IL breadboard)  is cons idered  t o  be on 
PSA 4 and 5, under  construction by MIT/IL to  c l a s s  I3 documentation, are 

PSA 6,  under cons t ruc t ion  by AC Spark P lug  t o  c l a s s  B 

F i g u r e  1-11 shows the  del ivery schedule f o r  CDU subsys tems.  Six CDU g e a r  
boxes  from AC Spark P lug  a r e  undergoing l abora to ry  t e s t s  and checkout at MIT/IL. 

CDU's  f o r  s y s t e m  5 a r e  repor ted  2 .  5 weeks behind schedule.  

In May 1963, MIT/IL i s sued  T D  A-147 to  AC Spark  P lug  call ing f o r  del ivery 

of 15 CDU's  to  the  schedule shown below. AC Spark P l u g ' s  cu r ren t  es t imated  del ivery 

da t e s  a r e  shown adjacent t o  the  scheduled delivery date. 

Quantity Schedule ACSP Expected Documentation - Use 
Delivery Date Delivery Date 

8 / 1 / 6 3  8 /25/63  L e s s  than C l a s s  A Optics 

91 15/63 101 16 / 6 3  L e s s  than C l a s s  A Ine r t i a l  

101 1 5 / 63 10/19/63 L e s s  than C l a s s  A Ine r t i a l  

10 /15/63  lO/ l9 /63  L e s s  than C l a s s  A Optics 

11/ 1 / 6 3  1 1 / 2 / 6 3  L e s s  than C l a s s  A Optics 

1 1 / 1 / 6 3 11/2 /63  L e s s  than  C l a s s  A Optics 

11 /1 /63  11 /10 /63  C l a s s  A Vibration 

F i g u r e  1-12 gives  the  del ivery schedule f o r  t he  Navigation B a s e  subsys tems.  

Navigation B a s e  f o r  AGE 2 is about 2 weeks behind schedule,  with del ivery expected 
1 2  Ju ly  1963. Navigation B a s e  f o r  AGE 4 is about 3 weeks behind schedule. 

B a s e  f o r  AGE 5 is on schedule. 

Navigation 

F i g u r e  1-13 shows the  del ivery schedule f o r  all D & C Subsystems. 

board  D & C panels under  construction by  AC Spark  P lug  a r e  about 6 weeks behind 

schedule  due to  vendor lead t i m e  requi red  f o r  honeycomb panels. 

The  b read -  

The  D Pr C panels 
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for s y s t e m s  1, 2 ,  4 ,  5 ,  and 6 are behind schedule. 

expected t o  be del ivered on schedule  ( 1 August 1863) i f  a ma te r i a l  subst i tut ion of 

a luminum and wood fo r  honeycomb panelling is allowetl ( for  5A only). 

T h e  Optical Snbsystem Schedule is shown i n  Fig.  1-14. 

D & C panels  for s y s t e m  5A are 

A l l  s y s t e m s  are con- 

s ide red  t o  be on schedule. 

F igure  1-15 shows the del ivery schedule  for all Map and Data Viewers .  A l l  
s y s t e m s  a re  shown as  being on schedule. 

F igure  1-16 shows the  c u r r e n t  schedule  f o r  mid-course  guidance s tudies .  

Additional s tudies  a re  being considered and wil l  be added t o  the  cha r t  as soon as the  

ini t ia l  planning is complete. 

F igure  1 -17  shows the  del ivery schedule  for all Raytheon ground support  equip- 

The  f i r s t  b readboard  computer  test s e t  is expected t o  be del ivered t o  MIT/IL ment .  

by Raytheon in August 1963. 

Raytheon on 28 June  1963. 

A computer  s imula to r  w a s  del ivered t o  MIT/IL by 

Figure  1-18 shows the  de l ivery  schedule  f o r  all AC Spark P lug  ground support  

Th i s  schedule  is i n  accordance  with the  AC Spark P lug  s ta tement  of equipment. 
Work dated 28 Janua ry  1963, with appropr ia te  modif icat ions as detailed in  the  r ecov-  

e r y  plan authorized by NASA TWX SGC 4-233 dated 11 Apr i l  1963. 

T h e  breadboard  t e s t  s e t  scheduled for  de l ivery  t o  MIT/IL by  AC Spark P lug  

on  1 August  1963 is expected t o  be  about 6 weeks  la te .  

F igu re  1-19 shows the  GSE del ivery schedule  f o r  Kol l sman Ins t rument  Corpo-  

This  schedule  is in  accordance  with the  Kol l sman Statement  of Work dated rat ion.  

11 Apr i l  1963. with appropr ia te  modif icat ions as l i s ted  i n  the  r ecove ry  plan authorized 

by NASA TWX SGC 4-2'33 dated 11 April 196'1. 

In  June 1963, MIT/IL, i s sued  T D  K-75 authorizing Kol l sman t o  design and 

p r e p a r e  f o r  manufacture  opt ical  CSE i t e m s  l i s ted  below: 

I T E M  DELIVERY DATE 

10 /1 /63  1. P rec i s ion  Test F ix tu re  
2 .  Functional T e s t e r  l o /  1 / 63 

3 .  5 inch  co l l imator  10 /1 /63  

10/1 /63  4 .  M i r r o r  a l ignment  f ixture  
5. 2-1/2 inch  co l l imator  1 O /  1 / 63 

6. Short re t roref lec t ing  per i scope  10/1 /63  

and al ignment  equipment 



Figure  1-20 shows a PIP del ivery schedule.  During May and June,  seven  
PIP'S w e r e  acceptance-tested a t  Sperry:  

PIP No. 

1 A P  1 5  

1 A P  16  

1 A P  17 

1 A P  l a  
1 A P  19  

1 A P  20 

1 A P  21 

Date: 

5/20/63 
5/24/63 

5/24/63 
5/28/63 

5/31/63 

6/14/63 

6/18/63 

T h e  following PIP's have been reserved  fo r  s y s t e m  AGE 5: 1 AP-15, 1 AP-18, 

1 AP-19, 1 AP-20,  1 AP-21,  1 AP-22. 

F igu re  1-21 shows an IRIG del ivery schedule.  During May, two IRIGS w e r e  

accepted a t  ACSP by NASA: 

IRIG No. 

1 A-9 

1 A-10 

Date 

5 /8 /63  

5/23/63 

- 

T h e s e  a r e  the  l a s t  of 10  ACSP IRIGS received a t  MIT/IL. T h e  following IRIGS' 

a r e  r e s e r v e d  f o r  s y s t e m  AGE 5: 1 A-8, 1 A-10, MIT-69. 

During the  in t e rva l  between 1 June and 30 June,  MIT/IL, Apollo P ro jec t  per-  
sonnel  attended meet ings  as shown on Table I. 
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TABLE I 

Date 

3 June  

3-4  June  

3 - 4  J u n e  

4 June  

4 - 5  J u n e  

5 June  

5 June  

5-6 June  

6 J u n e  

6-7 J u n e  

10 June  

10 June  
11 June  

11 June  
11 June 

1 1 - 1 2  June  

11-12 June  

12 June  

12  June  

17-18 June  

18 June  

18 June  

18 June 
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TABLE I (cont'd) 
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L E M  W / S  
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