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PREFACE 

T h i s  p r o g r e s s  r epor t  cons is t s  of two sect ions.  The  f i r s t  sect ion cove r s  

schedules  for  components and a s sembl i e s  of the Apollo Guidance Equipment,  togeth-  

e r  with comments  about each  char t .  

The  second sec t ion  contains comments on the  L E M  guidance equipment s tudies .  

A tabulation of all meet ings  attended by MIT/IL Apollo personnel  is a l so  i n -  

cluded a t  the end of the second section. 

The  r epor t  concludes with a bibliography of r e p o r t s  published by the MIT 

Instrumentat ion Labora to ry  under  the Apollo program.  
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SECTION I 

APOLLO GUIDANCE EQUIPMENT 

F igure  1-1 is the de l ivery  schedule f o r  command module G&N Sys tems.  T h i s  

schedule  has  been rev ised  in  accordance  with NASA/MSC l e t t e r  f rom Mr. D. Gilber t  

t o  Mr. M. T r a g e s e r ,  dated 28 August 1963. (Reference  SGP (RWY:mmp), 28 August 

1963)  

G&N System Delivery Schedule 

AGE MIT Delivery Date 

MIT L a b .  Downev 

Block ACSP Delivery 
Status - Date - A C S P  - 

Dock 

5 

6 

7 

8 

20 

1 0  

11 

17 

12  

9 

1 3 ::: 

1 8  

1 4  

15 

1 J a n  1964 

3 / 2 3 / 6 4  

6 /  7 / 6 4  

7 /  7 / 6 4  

7 /  7 / 6 4  

3 /  1 / 6 4  

' 3 /  1 5 / 6 4  

9 /  1 / 6 4  

10/ 1 / 6 4  

1 O /  1 5 /  64 

1 1 / 1 5 / 6 4  

1 2 /  1 / 6 4  

1 2 /  1 5 / 6 4  

1/ 1 / 6 5  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The  al locat ion of G&N Sys tems shown i n  F ig  1-1 is unchanged f r o m  l a s t  month ' s  
r epor t .  

and F i g  1-1 will  be rev ised  upon MIT/IL's rece ip t  of a new allocation l i s t .  

However,  NASA has  indicated that a re -a l loca t ion  of Sys tems is in  p rocess ,  

F igu re  1-2, CM Flight T e s t  Schedule (Proposed) ,  is a n  MIT/IL proposed G&N 

System flow plan presented  t o  NASA/MSC i n  May 1963 (MIT/IL l e t t e r  AG-382-63). 

If MSC approves  the flow plan ' 'hangar  queen" concept, F i g  1-2 will be rev ised  to  be 

compatible  with the new G&N del ivery schedule shown i n  F ig  1-1. 

.I* ,I. 

T h i s  schedule  is predicated on design r e l e a s e  eleven (11) months p r i o r  to  the  f i r s t  
Block I1 System del ivery.  



?'he schedule s t a tus  of A(i15-4, F ig  1-3 ,  as containc,cl in  APOTAIAO Projc ,c t  Mcamo 

# 7 0 0 ,  c1atc.d 30 August 1963, by A. Laa t s ,  is as follows: 

"The present  equipment de l ivery  schedules  indicate  that AGE-4 

System as sembly  and tes t ing  will s t a r t  on 7 October  1963. 

date i s  dependent on tile de l ivery  of equipment t o  the Sys tems 

Laboratory as follows: 

Th i s  

qui pm e nt Responsibil i ty Need Date 

1. AGE-4 ha rness  
with PSA J-Box 

2. D&C panels and 
e lec t ronics  : 

G&N panel 
IMU control  panel 
CDU f r a m e  

3 .  IMU,  3 CDU's 
PSA t r ays  1, 2, 3, 
4,  5,  6 ,  7 ,  10 

4. AGC o r A G C  
Simulator  

5. Opt ics  Lead 
(or Simulator);  
op t ics  PSA t r a y s  
8 ,  9; 2 optics CDU's 

J. Nevins 

J. Nevins 

J. Mi l le r  

E. Hall  

A. Koso 

1 0 / 7 / 6 3  

1 0 / 8 / 6 3  

10/15/63  

10/  15/63 

11 /1 /63  

Equipment not l i s ted  is e i the r  avai lable  now o r  can  be incorpora ted  a t  any t ime.  

In o r d e r  to support  the t e s t s  a t  ACSP p r i o r  t o  GSE de l ivery ,  both coolant 

and portable  t empera tu re  control  a r e  requi red .  

t h e r m a l  l ab  (E. Hickey) can t empora r i ly  furn ish  a coolant pump, coolant l i nes  and 

connec tors ,  and a portable  t e m p e r a t u r e  cont ro l le r .  

10 October  1963. 

It is expected that the MIT/IL 

T h i s  equipment is requi red  on 

Figure 1-4 is the AGE-5 de l ivery  schedule.  Alignment and ca l ibra t ion  work 

on the AGE-5 Iner t ia l  Subsystem w a s  scheduled f o r  the per iod f r o m  15 September  

to  15 November,  and sys t em as sembly  and t e s t  w a s  scheduled t o  begin on 15  Novem- 

b e r  1963. 

caused a n  AGE-4 schedule s l i p  which in  t u r n  caused a s l ip  in  AGE-5. 

ment and cal ibrat ion work on AGE-5 Ine r t i a l  Subsystem is now predicted t o  begin 

in  l a t e  October and continue t o  mid -December  when s y s t e m  as sembly  and t e s t  can 

begin. 

However, a sl ippage in  de l ivery  of PSA blue modules  f o r  AGE-4 has  
Hence, a l ign-  

2 
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A schedule  fo r  Guidance Theory  and P r o g r a m m i n g  is shown i n  F ig  1-5. 
is planned t o  rep lace  th i s  cha r t  with a schedule der ived f rom the P E R T  cha r t  cove r -  

ing t h i s  effort. 

It 

F igu re  1-6 is the de l ivery  schedule f o r  all guidance computers .  AGC-4, a n  
MIT/IL breadboard  unit, is functioning and will  be avai lable  f o r  u se  with AGE-4 

when required.  AGC-4B, the Raytheon L e a r n e r  Model t o  be used  during s y s t e m  

as sembly  and t e s t  of AGE-5, has  a predicted de l ivery  date  of 19 F e b r u a r y  1964. 

(Th i s  da te  is expected t o  be  advanced t o  approximately December  1963 by a r e -  

scheduling effort  underway a t  Raytheod Subassemblies  f o r  AGC-5 a r e  expected t o  

be de l ivered  during the period 1 7  December 1963 through F e b r u a r y  1964. 

F igure  1-7 is the de l ivery  schedule f o r  all IMU's. T h e r m a l  tes t ing  is con- 

t inuing on IMU-1. 

vibrat ion t e s t s  wi l l  be r e - run .  

ment  tests as p a r t  of the  AGE-4 ine r t i a l  subsys tem m a r r i a g e  and checkout. 

IMU-2 will  be rebuilt  with new stub shaf t s  subsequent t o  which 

IMU-4 is undergoing functional checkout and al ign-  

IMU-5 in te r -g imbal  subassembl ies  are being wired  and r e s o l v e r s  a r e  being 

checked. A l l  o ther  p a r t s  f o r  IMU-5 a r e  available except  the  PIP'S and c a s e ,  which 

should be  avai lable  in  the n e a r  future.  

F igu re  1-8 is the PSA de l ivery  schedule. PSA-1 (Therma l )  was  del ivered 

t o  MIT/IL by ACSP in June 1963. 

mate ly  four  weeks behind schedule.  

t o  MIT/IL by ACSP in  Ju ly  1963. 

PSA-2, under  construct ion by MIT/IL,is approxi-  

The  vibrat ion model  PSA (VM) w a s  del ivered 

Delivery of PSA-4 has  sl ipped about four  weeks,  f r o m  15 August t o  15 Septem- 

b e r  1963. 

t ron ic s  modules  which should be available by 15 September  1963. 

PSA-4A ( r a c k  mounted) is complete except f o r  t empera tu re  control  e l ec -  

Delivery of PSA-5A by ACSP is expected e a r l y  in  September  1963. PSA-5 
( C l a s s  B), scheduled f o r  completion by 15 October  1963, is approximately four  

weeks behind schedule.  

PSA Junction Boxes fo r  e a r l y  t e s t s  of PSA-4 and -5 will  be " tes t" ,  not "flight", 

configuration. 

t hese  e a r l y  t e s t s .  

PSA-4 and -5 f r o m  MIT/IL. 

Fabr ica t ion  of these  t e s t  junction boxes is on schedule t o  support  

Flight configuration w i l l  be avai lable  f o r  scheduled shipment of 

F igu re  1-9 is the de l ivery  schedule fo r  CDU's .  T D  A-147 ca l l s  fo r  del ivery 

of 15  CDU's  t o  MIT/IL by ACSP t o  the following schedule ,  which a l so  includes 

A C S P ' s  es t imated  del ivery dates .  



S c ti e c I 111 e t 1 I 1 e 1 i ve r y 
Date 

8 /  1/6:{ 

9 1 1 / Cj :{ 

10 / 1 !-, / 6:3 

11/ 1 / 6 3  

11/ 1 /63  

11/ 1 /63  

1 O /  15/ 6 3  

ACSP 15xpectetl 
Delivery Date - 

9 /  5 /63  

10/1U/63 

11/ 1 /63  

11/ 1 / 6 3  

11/ 1 / 6 3  

11/ 1 /63  

12/15/63  

Do cu m c: nt a t  i on U s e  

Less than C l a s s  R 
L e s s  than C l a s s  A 

L e s s  than C l a s s  A 

L e s s  than C l a s s  A 

L e s s  than C l a s s  A 
Less than C l a s s  A 

C l a s s  A 

Optics  

In e rt. i a 1 

Irie r t i a l  

Optics  

Optics  

Optics  

Vi b r a t  ion 

Figure 1-10 is the de l ivery  schedule  f o r  all navigation b a s e s .  T h e  navigation 

base  for  AGE-2, sch~~c1ult:d f o r  r l (~l ivery to  MIT/TI, by ACSP on 30 June 1963 is now 

c:xpc.ctecl to  be del ivered on 15 September  1963. 

brazing problem. 

T h i s  sl ippage was  causetl by the 

The navigation b a s e  f o r  AGE-4 w a s  del ivered t o  MIT/IL in  July 1963, by 

Navigation b a s e  f o r  AGE-5. scheduled for de l ivery  t o  MIT/IL by ACSP on ACSP. 

1 October ,  i s  expected on 15 October  1963. 

Figure 1-11 is thc. de l ivery  schedule f o r  all Display & Control s u b s y s t f m s .  

7 hc breadboard DR C panrals (G&N Indicator  P a n c l ,  IMU P a n e l  and 9 p t i c a l  Shrr)utl), 

s c h ~ d u l e d  for delivcBry by ACSP on 1 Ju ly  1963, are expected to s l i p  until 2 Sf,ptcm- 

b c r  1963 due to  a dcslay in  hc)neycomb pancl delivery.  

D&C-1 pancls  a r c '  expected t o  be cqmpleted on  20 September  1963 with the  

c,xcc.ption of t h e  optical  shroud which is expected t o  be comp1etr.d 3n 11 Octobpr 1967. 

On 29 August 1963, M I T / I L  i ssued  T D  A-173 t o  ACSP cancell ing thc requircmcbnt t r )  

sh ip  the  AGE-1 D&C Group t o  MIT/IL; AGE-1 D&C s h a l l  b e  held at  ACSP pcnding 

completion of c.nvironmenta1 t e s t  plans and p r o c e d u r e s  by ACSP. 

D&C-2 panels  are expected t o  be complete  on  20  SeptcmbcJr 1963 with thcx 

exception of the  optical  shroud which is expected 11 October  1963. 

a r e  expected on  4 October  1963. 

D&C-4 panrlls 

D&C-5: T h e  G&N Indicator  P a n e l  and IMU P a n e l  (scheduled 1 November 1963) 

arc' expected to be  del ivered on 18 December  1963. 

Figure 1-12 is thc d(1livery schedule  f o r  optical, subsystcxms. In August 1963 

NASA agrPe0 t o  MIT/IL,'s reques t  f o r  a rcv ised  schedule  7f optical  s u b s y s t c m  d c -  

livctries as follows (Rrfercxnce NASA/MSC 1cttc.r SGR 63 -147 da tcd  13 August 1963; 

and MIT/IIJ  l e t t c r  AG 551-63 da ted  1 2  Ju ly  1963): 

Optics-1 
Optics-2 
Optics  -3 
Optics-4 
Optics  -5 

15 September  1963 
1 5  October  1963 
1 November 1963 

15 November 1963 
15 December  1963 

4 



A l l  optical  s u b s y s t e m s  are t o  be assembled  a t  Kollsman. 

are  t o  be used f o r  design verification, the  fourth subsys tem (Optics-4) is t o  be used 

with AGE-4, and the f i f th  subsys tem (Optics-5) is t o  b e  used on AGE-5. 

The  first t h r e e  s u b s y s t e m s  

F i g u r e  1-13 is the  del ivery schedule f o r  all Map and Data Viewers .  MDV-1 

and - 2  are repor ted  by Kollsman to be about s i x  weeks behind schedule  caused by a 
delay in procurement  of four  long-lead i t e m s  (support  m i r r o r ,  a c c e s s  door ,  b racke t  

l a m p ,  and l e n s  housing?. 

1963. 

Completion of MDV-1 and -2 is now expected on 15 October  

MDV-4 is approximately four  weeks behind schedule caused by the  same long- 

lead items as noted f o r  MDV-1 and -2. 

1963. 

Delivery of MDV-4 is now expected 17 October  

MDV-5 is repor ted  on schedule,  with de l ivery  expected on 30 October  1963. 

T D  K-79 w a s  i ssued  i n  August 1963 authorizing Kollsman t o  conduct t h e r m a l  

evaluat ion tests on MDV-1 , and mechanical integri ty  t e s t s  on MDV-2. 

t o  the  above tests, o v e r s t r e s s  tes t ing  i n  the critical areas is t o  be per formed t o  

es tab l i sh  appropr ia te  safety margins .  

Subsequent 

F i g u r e  1-14> covering Midcourse Guidance Studies is included only t o  avoid 

discontinuity in  report ing.  In future  r e p o r t s  t h i s  f igure  will  be replaced by a sched-  

ule  of guidance s tudies  that will  be derived f r o m  the P E R T  printout of t h i s  program.  

F i g u r e  1-15 is the de l ivery  schedule for Raytheon's ground suppor t  equipment. 

Computer  Test Sets: T h e  f i r s t  breadboard computer  t e s t  s e t ,  or iginal ly  

scheduled f o r  del ivery in  May 1963, w a s  delivered t o  MIT/IL on  23 August 1963. 

E s t i m a t e d  del ivery da tes  f o r  subsequent tes t  sets are as indicated. 

I 
I 
I 

Computer  Simulators:  Computer  Simulator #3  , scheduled for de l ivery  in  

(Actual del ivery was  held up  pending a June ,  w a s  completed on 30 August 1963. 

NASA w a i v e r  on a final test specification. 

1963.)  

T h i s  del ivery is expected on 4 September  

Computer  Cal ibrat ion Units: Calibration Unit #2  scheduled f o r  del ivery t o  

MIT/IL on  23 August 1963 is expected to be del ivered on 27 September  1963. 

F i g u r e  1-16 is the de l ivery  schedule f o r  AC Spark Plug ground support  equip- 

ment .  

Test Stations: ACSP h a s  indicated that de l ivery  of the preproduction t e s t  

set scheduled f o r  de l ivery  t o  MIT/IL i n  August 1963 is now expected on 5 November 

1963. T h e  next preproduction GSE, allocated to ACSP and scheduled for completion 

on 1 October  1963, is expected t o  b e  complete on 21 December 1963. T h e  f i r s t  p r o -  

duction test s ta t ion,  scheduled f o r  del ivery t o  NAA on 1 December  1963, is nqw ex-  

pected to b e  del ivered by 10 J a n u a r y  1964. 

5 



Rotary 'l'abl(,s: 'I 'D A -122, dated 2 1  F e b r u a r y  1963 and amendecl by MIT'/IL 

l(,ttcsrs AG 2 8 0 - 6 3  a n d  A<; 436-63, au thor izes  ACSP t o  p r o c u r e  10 U l t r a  P r e c i s i o n  

l totary Tables .  In accordance  with th i s  T D ,  Rotary  Table. Numbcsrs 6 ,  9, and 11 shal l  

I)e tlclivcretl direct ly  f r o m  the vendor t o  the al locat ions identified below, and ACSP 

is to  a r r a n g e  s o u r c e  inspection and acceptance at  the vendor ' s  facility. 

S e r i a l  No. Allocation Delivery Date 

6 MIT Sys tem 9/30/63 

Lab/NAA 

9 MIT System 4 /  1 /64  

L a b F A A  

11 MIT System 4/  1/64 

Lab/AMR 

Rotary Table  N u m b e r s  B, 1, 2,  4, 7 ,  8, 10 are  t o  be del ivered t o  ACSP, Milwaukee. 

Iner t ia l  Component T e m p e r a t u r e  Cont ro l le rs :  T h e  Iner t ia l  Components 

T e m p e r a t u r e  Control lcr  (ICTC) cons is t s  of two units: a P o r t a b l e  T e m p e r a t u r e  Con- 

t r o l l e r  ( P T C )  and a B a t t e r y  P a c k  and A l a r m  Sys tem,  e a c h  enclosed i n  a combination 

case. 

G F P  t o  ACSP. 

de l ivery  schedule is shown in  accordance  with ACSP's  s ta tement  of work dated 28 

January  1963, and MIT/IL T D  A-135. 

T h e  P T C  h a s  been designed and will  be procured  by MIT/IL and furnished 

ACSP will fabr ica te  only the b a t t e r y  and  alarm pack. T h e  ICTC 

Portable  T e m p e r a t u r e  Control lers :  Under  the provis ions of A C S P ' s  state - 
ment of work (28  January  1963) and T D  A-135 ACSP is obliged t o  de l iver  a complete  

Iner t ia l  Component T e m p e r a t u r e  Cont ro l le r  containing a G F P  P o r t a b l e  T e m p e r a t u r e  

Control  Unit. 

schedule shown ( re ference  MIT/IL letter AG 651-63 dated 8 August 1963). 

To accompl ish  th i s ,  MIT/IL and ACSP have a g r e e d  t o  the  de l ivery  

IMU Shipping Containers :  T h e  IMU Shipping Container  is t o  be used t o  con-  

t r o l  the  t e m p e r a t u r e  of the  IMU and t o  protect  it f r o m  excess ive  shock and vibration 

environments  during shipment.  

A C S P ' s  s ta tement  of work dated 28  January  1963. 

T h e  de l ivery  schedule  shown is i n  accordance  with 

IMU Transpor ta t ion  C a r t s :  T h e  t ranspor ta t ion  carts wil l  be used f o r  t r a n s -  

portat ion of the G&N uni ts  i n  manufacturing, engineer ing,  and test prepara t ion  areas. 

F igure  1-17 is the Kollsman GSE de l ivery  schedule  as contained i n  Kol l sman ' s  

s ta tement  of work dated 11 A p r i l  1963, with a p p r o p r i a t e  modifications as l i s ted  i n  

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

planned to present  t h i s  schedule in  a different f o r m a t  as soon as the  rev is ions  are 

checked out and approved. 

It is 

6 



In August 1963 , MIT/IL i ssued  s i x  TD's  authorizing Kollsman t o  proceed 

with the following i t e m s :  

K-89 

K-90 

K-91 

K-92 

K-93 

P u r c h a s e  and fabricate p a r t s  for four (4 )  Short R e t r o -  
reflecting Per i scope  Assembl ies .  

P u r c h a s e  and fabricate  p a r t s  f o r  five (5)  Alignment M i r r o r  
A s s e m b l i e s  

P u r c h a s e  and fabricate  p a r t s  for  two (2) Functional T e s t e r s .  

P u r c h a s e  nine (9)  2 -1 / 2  -inch autocol l imators .  
Invest igate ,  choose, and design (as requi red)  holdin:; 
s tands  a n d / o r  fixtures f o r  supporting Optics Subsystems 
Test ing.  

Investigate,  choose,  and design (as requi red) ,  opt ical  
wedges and associated holding f ix tures  for  supporting 
Optics  Subsystem, System, and P o s t  Installation Testing. 

Del ivery s ta tus  as of 1 September  

K-94 

Figure  1-18 is the PIP del ivery schedule. 

1963 is as follows: 

I 

i S p e r r y  de l iver ies  scheduled thru 1 September  1963 - 33 

Delivered by S p e r r y  t h r u  1 September  1963 - 25 

Deli ve re d by Mi ni c om - 7 

Tota l  PIPS on hand - 32 
- 

F i g u r e  1-19 is the IRIG del ivery schedule. Delivery s t a t u s  as of 1 September  

1963 is as follows: 

ACSP de l iver ies  scheduled thru  1 September  1963 - 28 

Delivered by ACSP t h r u  1 September 1963 - 15  

Delivered by Minicom t h r u  1 September 1963 - 10 - 
Tota l  IRIGS on hand - 25 

7 
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During August 1963 s e v e r a l  meet ings  were  held between MI?’/IL a n d  GAI:C 

During these  meet ings quest ions of to  coordinate  design and development s tudies .  

radar specif icat ions,  t h e r m a l  in te r faces  and (;SF: t e s t s  fac i l i t i es  were  d iscussed  and 

s e v e r a l  points agreed  upon. 

obtainecl on seve ra l  i t e m s  before  definite ag reemen t  can h e  reached.  

i t e m s  a r e  due in September  1963. 

It w a s  fu r the r  agreed  that m o r e  information must  h e  

T h e s e  action 

In order  that the repor t ing  on the LTCM s tudies  can be brought up-to-date a 

l i s t  of all the Technical  Direct ives  re la t ing  t o  the L E M  is included on the following 

pages: 

F igure  11-1 is a p re l imina ry  flow plan fo r  the L E M  Flight T e s t  Schedule. T h i s  

f igure w i l l  be revised as requi red  to  re f lec t  any future  changes.  

No. 

A -  1L 

A -  2 L  

A -  3L 

A -  4 L  

A -  5 L  

A -  6L 

A -  7 L  

A -  8 L  

A -  9 L  

A -lOL 

A -1 1L 

A-12L 

A-1:jL 

A -14L 

A-15L 

A -1 6 L  

A-17L 

L E M  T F:CHNICAL DIRECTIVES 

Ti t le  

L E M  Pro jec t  Management 

Resident Effort  

Documentation 

Scheduling and Reporting 

Resident Effort:  PSA Wiring Integrat ion 

Resident Effort: CDTJ and IMU Reso lve r s  

Resident Effort:  P I P A  Development Group 

IMU Elec t ronics  Resident Engineers  

Resident Effort:  CDU Elec t ron ic s  Design 

L E M  GSE Resident Engineer  

Resident Effort  

Resident Effort:  P S A  
Resident Effort:  Optics  

Resident Engineer:  IMU Assembly  

ISnvironmental Studies 

L E M  T e s t  Requirements  

LI2M GSE Interchangeabi l i ty  

Date Init iated 

6/10 

6/10 

6/10 

6/10 

7/11 

7/11 

7 /11  

7/16 

7 /19  

8 /  14  

8 /20  

8 /20  

8 / 2 0  

8 / 2 1  

8 /20  

8 /20  

8/26 
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N o .  

K -  1L 

K -  2L 

K -  :31> 

K -  41, 

K -  5L 

ft- 1L 

12- 2L 

tt- :3L 

R-  4 L  

11- 51, 

R -  GI, 

R-  71, 

R-  81J 

K -  9 L  

R-1OL 

R-111, 

R-12L 

R-13L 

Title 

Resident  ISffort: LI.:M Concept 

In t e rna l  Fhgineer ing:  L E M  Concept 

Project Management:  LltM Concept 

Documentation: L F:M Concept 

Design Ana1,ysis 

L E M  P r o  j e ct Manage me nt 

Re si dent 15 f f o r t 
Do c u m  ent a t ion 

Scheduling and Report ing 

L E M  Hardware  Fabr ica t ion  

L E M  Hardware  Fabr ica t ion  

LEM Hardware  Fabr ica t ion  

LGE Sys tems  Test P r o c e d u r e s  

AGC In-Fl ight  Maintenance Study 

L E M  G&N GSE Resident  

GSE Requ i remen t s  for LGC 

T h e r m a l  and St ruc tura l  Analysis  of LGC Design 

C o r e  Rope Manufacturing Study 

Ih tc  I ~ i i t i a t e ~ l  

6/11 

6 /  11 

fj/ 11 

6/21 

t ! /  2 

6 / 1 3  

6/13 

6 /13  

6 /  13 

6/21 

8 /  5 

8 /  r, 
il/ 5 

8/  I; 

(3113 

6 /  13 

6 / 1 3  

7/23 
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TABLE I 

Date 

1 - 2  August 

5-6 August 

5-9  August 

6 Aubmst 

7 August 

8 August 

8 August 

14  August 

1 5  August 

1 5  -1 6 August 

1 5 - 1 6  August 

23 August 

23 August 

27-28 August 

27 August 

29 August 

29 August 

MEETINGS ATTENDED R Y  MIT/IL APOLLO PICRSONNEL 

Period 1 August through 31 August 1963 

Locat ion 

MSC 

MIT 

MSC 

MIT 

Kaytheon, 
Sudbury 

MIT 

ACSP, 
Milwaukee 

MIT 

MIT 

%ID 

MIT 

M IT 
MIT 

Subject 

SGA P a n e l  

Design Review 

FOD Support 

Cont rac t  BL Schedule Review 

P r o g r e s s  Repor t  

C / M  L E M  Sync. 

P r o g r e s s  Repor t  

L E M  Guidance Sys tem 

S p a r e s  Provis ioning  with P / C  

S&ID/MIT Mtg. #63 

S&ID/MIT Mtg. #64R 

Hughes Connector Usage 

Maintenance and Repa i r  Manual Mtg #8 

Cape Canave ra l  Apollo Checkout P a n e l  #5  

GAEC 

ACSP 
Milwaukee 

MIT 

Applicabili ty of CSM G&N GSE t o  L E M  

Apollo G y r o  P r o g r a m  

T h e r m a l  Mtg 
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BI BLlOGRA PI1 Y 

TECHNICAL, PROGRESS REPORTS 

NO. 

E-1067 

E-  1068 

E-  1090 

E-1116 

E-1117 

E- 11 39  

E- 1140 

E-1157 

E-1177 

E-1199 

E-1236 

E-1237 

E-1238 

E-  1302 

E- 1303 

E- 1304 

E-1305 

__ 

E-  

E-  

E-  

E- 

E-  

306 

3 0 7 

308 

378 

389 

E-1410 

E-1445 

Type 

Monthly 

Monthly 

Monthly 

Quar t  e r ly  

Monthly 

Monthly 

Quar t  e r ly  

Monthly 

Monthly 

Quart  e r ly 

Monthly 

Monthly 

Quar t  e r ly  

Monthly 

Monthly 

Quar t  e r ly 

Monthly 

Monthly 

Quar t  e r ly 

Monthly 

Monthly 

Quar te r ly  

Monthly 

Monthly 

Pe r iod  Ended 

August 11 through September  13, 1061 ( C )  

September  13  through October  4,  1961 ( C )  

October  4 through November  9, 1961 (C)  

Pe r iod  ended December  11, 1961 ( C )  

December  11, 1961 through Janua ry  16, 1962 ( C )  
Janua ry  16 through Februa ry  1962 ( C )  

P e r i o d  ended March  11, 1062 (C) 

March  11 through Apr i l  11, 1962 ( C )  

Apri l  11 through May 1, 1962 ( C )  

P e r i o d  ended June  11, 1962 (C)  

June  11 through Ju ly  17, 1962 ( C )  

Ju ly  17 through August 21, 1962 (C) 

Pe r iod  ended September  11, 1n62 ( C )  

September  11 through October  11, 1962 ( C )  

October  11 through November 13, 1962 ( C )  

P e r i o d  ended December  11, 1962 ( C )  

December  11, 1962 through Janua ry  11, 1963 ( C )  

Janua ry  11 through F e b r u a r y  11, 1963 ( C )  

Per iod  ended March  1963 ( C )  
Apr i l  1963 ( C )  

May 1963 ( C )  

Per iod  ended June  1963 ( C )  

Ju ly  1963 ( C )  

August 1963 ( C )  

__- 
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BIB LIOG RA P H Y  ( Cont ' d ) 

ENGINEERING REPORTS 

E-1054 

E -  1074 

E- 1077 

E-1078 

E- 1087 

E-1091 

E- 1092 

E- 1097 

E-1100 

E-1101 

E-1103 

E-1104 

E-1106 

E-1113 

J. Rocchio, Analysis  of t h e  P N P  and NPN Latch Circui t ,  Septem-  

ber  1961 (U) 

D. Shansky, E r a s a b l e  F e r r i t e  Memory,  MOD 3C Computer,  October  

1961 (U)  

R. L. Alonso, J. H. Laning, J r . ,  and H. Blair-Smith,  P r e l i m i n a r y  

MOD 3C Computer  P r o g r a m ,  November 1961 (U)  

Development Plan,  November 27, 1961 ( to  b e  rev ised)  ( C )  

Documentation Handbook, Levy, May 1963 (E) 

E. J. Hall, Assembly  P r o c e d u r e s  and Specifications f o r  Apollo 25 

IRIG, J u n e  1962 ( C )  

J. H. F landers ,  IMU P r e l i m i n a r y  Operat ional  Duty Cycle, December  

1961 (C)  

Work  Statement  f o r  Industrial  Support, January  1962 (C), 

Addendum, F e b r u a r y  1962 (C) 

M. Sappupo, W o r k  Statement f o r  PIP MOD D, December  15, 1961 ( C )  

E. J. Hall, Work Statement for  Apollo 25 IRIG, December  15, 1961 

( C )  

E. J. Hall, Assembly  P r o c e d u r e s  and Specifications for  25 IRIG 

MARK 45 MOD 2, December 15, 1961 (C)  

M. Sappupo, P r e l i m i n a r y  Assembly and Test Manual 16 P I P  MOD D, 

J a n u a r y  1962 (C) 

P. G. Fel leman,  Analysis  of Guidance Techniques f o r  Achieving 

Orbi ta l  Rendezvous, January  1962 (U) 

System Identification Data List, (SIDL), issued August 20, 1962 

( to  b e  rev ised  and supplemented monthly) 
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BIBLIOGRAPHY (Cont Id) 

ENGINEERING REPORTS (Cont 'd)  

E-1114 

E-1118 

E-1124 

E-1125 

E-1126 

E-1130 

E-1131 

E-1134 

E-1142 

E-1144 

E-1158 

E-1161 

E-1164 

J. E. Levy, G l o s s a r y  of T e r m s  and Symbols,  Apr i l  1 9 6 2  (C)  

(Revised July 1962) ( C )  

R. A .  Scholten and P. J. Phill iou,  Investigations of Midcourse  

Maneuver  Fuel Requirements ,  March  1962 (C)  

J. S. Mi l le r  and J. J. Deyst, P r e l i m i n a r y  Study of Abor ts  f r o m  

Circumlunar  T r a j e c t o r i e s ,  March  1962 (U) 

R. L. Alonso, P r e l i m i n a r y  Resolver  Angle Measurements ,  

F e b r u a r y  1962 (U) 

A .  L. Hopkins, J r . ,  AGC MOD 3C Computer  Ci rcu i t s  Genera l ,  

F e b r u a r y  1962 (U) 

J. E. Levy, Maintenance Plan,  March  1962 (U) 

J. S. Mi l le r  and R. H. Battin, P r e l i m i n a r y  S u m m a r y  of Data f o r  

a Variety of Ci rcumlunar  T r a j e c t o r i e s ,  F e b r u a r y  1962 (U) 

A .  C. Hardy, Photometr ic  Units  in t h e  MKS System, March  1962 

(U)  

J .  E. Levy, Weight and Balance Report ,  15 March  1962, rev ised  

Ju ly  1962, ( to  be rev ised  monthly) ( C )  

J. E. Levy, Apollo Guidance and Navigation Interfaces , ( to  be 

published) (C)  

D. Shansky, Erasable S t o r e  MOD 3C, Ju ly  1962 (U) 

I. Halzel,  Technical  Direct ive P r o c e d u r e s  f o r  Apollo G & N 

Sys tem Par t ic ipa t ing  Cont rac tors ,  May 1962 (U) 

F. D. Grant ,  T h e  Relationship between IMU Drift  Misal ignments  

and T a r g e t  E r r o r s ,  May 1962 (c) 
Drawing Standards ,  15 J u n e  1962 (U) E-1167 
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RIR1,IOGRAPIIY (Cont'(1) 

ENGINEERING REPORTS (Cont ' ( 1 )  

E-1172 

E - 1 17 3 

E-1179 

E-1186 

E-1195 

E-1196 

E-1203 

E-1212 

E-1215 

E-1230 

E- 1233 

A .  C. IIardy, The Visibility of S t a r s ,  .Tune 1962 (U) -- 
R.  M.  J ansson ,  The  IIeat  T r a n s f e r  P r o p e r t i e s  of S t ruc tu ra l  

E lemen t s  f o r  Space Environment ,  June  1962 (U)  
_____ __ 

R. G. Scott, Rope Core Tes t e r ,  Ju ly  1962 ( C )  

Technical  Data Release  P rocedures ,  August 1962, ( rev ised  

December  12, 1962) (u) 
N. E. S e a r s ,  E a r t h  Orbi ta l  Rendezvous, May 1962 ( C )  

M. W. Johnston, - Analys is  of Two Lunar  T,anding Tecliniques 

Providing Direc t  Landing Site Visibil i ty P r i o r  t o  Touchdown, 

Ju ly  1962 (U)  

G. A .  Davidson and H. H. Seward, Cal ibrat ion Techniques f o r  

P rec i s ion  Rotary Components,  August 1962 (U)  

F. D. Grant ,  E r ro r  Data Summar ie s  f o r  Var ious  Tra j ec to r i e s ,  

(P re l imina ry ) ,  Sep tember  1962 ( C )  

T. C. Taylor ,  T h e r m a l  Models for  High Density Computer  Ci rcu i t  

S t ruc tu res ,  September  1 9 6 2  (U)  

J. E. Mi l le r  and J. €1. Flande r s ,  Comprehensive Alignment T e s t s  

f o r  IMTJ, ( to be  published) (C)  

T. C. Taylor ,  Technique of Ci rcu i t  €;abrication with State-of- the-  

A r t  Weldable Mult i layer  Boards,  October  1962 (U) 

__ 

- 

E-1256 

E-1257 

J. W. Hursh,  Apollo Midcourse Guidance, November  1962 (C)  

L. J .  L,areau, Jr . ,  Atmospher ic  Refract ion as a Means - of Horizon - 

Determination, December  1962 (U) 

E- 1260 P. K. Bryant ,  P r o c e d u r e s  of the Apollo Management,  ( to  be  

published) ( C )  
_- 
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BIBI.,IOGHA PHY (Cont '(1) 

ENGINEERING REPORTS (Cont'cl) 

E-  1261 

E-  1 2 7 8  

E-1285 

E-1287 

E-1288 

E-1203 

E-  1297 

E-1313 

E-1322 

E-1343 

E- 1344 

E-1350 

G.  M. Levine,  Application of Midcourse  Guidance Techniques to  

Orbi t  Determinat ion,  December  1062 (U) 

G. Gi lber t ,  MIT Space Implementat ion,  In te r im Report ,  

J anua ry  1963 (U)  

A .  C. Hardy,  Some Luminance Values  for Sun, Ea r th ,  ant1 Moon, 

J anua ry  1963 (C) 

J. M. Dahlen and J. € I .  Long, Backup T h r u s t  Vec to r  Control ,  

Feb rua ry  1963 (C)  

F. D. Grant ,  Alignment E r r o r s  of the  IMU Stable  Member ,  

F e b r u a r y  1963 ( C )  

R. Boyd, AGE Field Opera t ions  P r o g r a m  Plan ,  ( P r e l i m .  ) Apri l  1963 (U)  

- __ 

J. H. F l ande r s ,  Iner t ia l  Subsys tem (ISS) Cal ibrat ion T e s t s ,  

(P re l imina ry ) ,  June  196.7 ( U )  

T .  C. Taylor ,  T h e r m a l  Grounding Analys is  fo r  Ci rcu i t  S t ruc tu res ,  

April 1963 (U) 

G. W. Mayo, Apollo G & N F a i l u r e  Report ing and Cor rec t ive  Action 

P lan ,  Apr i l  1963 (U) 

G. Oberbeck,  T e r n a r y  P u l s e  Torquing, May 1963 (U) 

D. G. Hoag, Considerat ion of Apollo IMU Gimbal  Lock, Apr i l  1963 

(C) 

W. Briggs, S ta t i s t ica l  Decision Theory  for  Logis t ics  Planning, 

May 1963 (U)  
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BIBLIOGRAPHY (Cont 'd) 

ENGINEERING REPOH TS (Cont t l )  

E -  1353 

E -  1359 

E -  1363 

E-1374 

E-1381 

E-1385 

E-1386 

E- 1395 

E-1396 

E-1398 

1, 

E-1425 

E-1429 I 

E. M. Copps, D. A .  Koso,  K. Nordtvetlt, and M. B. T r a g e s e r ,  

E a r t h  P a r k i n 2  Orbi t :  Guidance and Navirration M e a s u r e m e n t s ,  

( P r e l i m i n a r y ) ,  ( to  b e  published) (C) 

J. Dahlen, T. Heinsheimer,  J. Suomala,  Flight T e s t  P lan  - Apollo 

G & N Sys tem AGE 5, May 1963 ( C )  

T. Heinshe imer ,  Status  of Apollo Flight Safety Sys tem Design and 

Development, J u n e  1963 ( U )  

- 

J. Sciegienny, Propagat ion of the Alti tude and Altitude Rate E r r o r s  

During the Suborbi ta l  Flight, ( to b e  published) ( U )  

R.  Boyd, Data Analysis ancl Disseminat ion Instruction, ( to  be 

published) (U) 

( P r o f .  ) Hardy,  Visibility Data and the Use  of Optical  Aids,  ( to be 

published) (U)  

S. Smith,  Report  on C l e a r  Resins ,  ( to b e  published) (U) 

J. McNeil, Date Console Job Description C a r d s  f o r  Operat ions ancl 

Maintenance, ( to b e  published) (U) 

J. McNeil, Date Console Reference Manual, ( to b e  published) (U) 

J. Dahlen, J. Suomala,  Landing Mission Design Plan  of 15 Apr i l  

1963, !to be published) (C) 

C. P e r e z ,  A Compar ison  of the  Readout Resolution of the  Propor-  
t ional Elas tance  vs  Constant Elas tance  Torque  -to-Balance Sys tems,  

( to  be published) (U) 

D. B a k e r ,  N. S e a r s ,  J. Suomala, R. White, L u n a r  Orbi t  Determi-  

nation by Star  Occultations and MSSM Tracking ,  ( to  be published) 

(U) 
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R-341 

R-342 

R-348 

R-349 

R-353 
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