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the meaning of the Espionage Laws,  Ti t le  18, 
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approval  by the  National Aeronaut ics  and Space 

Adminis t ra t ion of the  findings o r  the  conclusions 
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change and stimlilatior, of ideas .  
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PREFACE 

The  f i r s t  section of this  Quar t e r ly  P r o g r e s s  Report  cons i s t s  of b ilestone 

Chart R and p rogres s  s u m m a r i e s  covering components and a s s e m b l i e s  of t he  Apollo 

Guidance Equipment. 
-*  

Section I1 contains comments  and a Milestone Char t  on p r o g r e s s  of the,  LEM 

program.  

Also included in  this  report  is a tabulation of meetings attended by MIT/IL 

Apollo personnel during September 1963.  

The  report  concludes with a bibliography of all r e p o r t s  published by the MIT 
Instrumentation L i b r a r y  under the Apollo program.  
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SECTION I 

PROGRESS SUMMARIES 

F igure  1-1 is the del ivery schedule  for command module G 8r N Systems as 
specif ied i n  NASA/MSC le t t e r  SGP (RWY:mmp) dated 28 August 1963 f r o m  D. Gilber t  

to M. T r a g e s e r .  

At the NASA - MIT/IL Quar te r ly  Management Review held on 18 September  

1963, the following allocation of s y s t e m s  was proposed by D. Gilbert. 

AGE 5 

AGE 6 

AGE 7 

AGE 8 

AGE 20 

AGE 10 

AGE 11 

AGE 17 
AGE 1 2  

AGE 9 

AGE 13 

AGE 18 

AGE 1 4  

AGE 15 

NAA House S /C #1 (BP-14) 

AFRM 006 (Vibration and Acoustic Tes t )  

AFRM 008 (Evnironmental  Tes t )  

Downey Spare (006-008-BP14) 

MIT House System 

AFRM 011 (1st Manned C-1 Flight) 

Component Qualification T e s t  

MIT Reliability T e s t  

MSC Research  Lab  System T e s t  

AMR Spare - AFRM 011 

AFRM 012 (2nd Manned Flight) 

System Qualification Tes t  a t  ACSP 

Downey Spare (012-014) 

AFRM 013 

, 

Figure 1-1 has not been rev ised  t o  reflect  the changes in allocation, s ince 

they w e r e  presented a s  tentative changes only. 

F igu re  1-2 is an  MIT/ IL  proposed G & N System flow plan presented t o  

NASA/MSC in  May 1963 (MIT/IL L e t t e r  AG-382-63). If MSC approves the flow plan 

"hanger  queen'' concept, this char t  will be rev ised  t o  be compatible with the G & N 

del ivery  schedule shown in  F igure  1-1. 

Figure  1-3 shows the AGE-4 Schedule. System assembly  and t.est of AGE-4 is 
cu r ren t ly  expected t o  begin approximately 1 November 1963 due t o  a delay i n  com-  
plet ion of the AGE-4 ha rness  and PSA end connector assembly .  

the ha rness ,  sys t em assembly  and t e s t  will begin and continue until approximately 

mid-January  1964. 

Upon completion of 
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GSE Test Station Breadboard  Number 2 ,  originally scheduled f o r  del ivery t o  

MIT/IL by AC Spark Plug i n  August 1963, is  now expected t o  be ready f o r  pa r t i a l  

shipment on 15 November 1963. 

during s y s t e m  as sembly  and t e s t  of AGE-4 at t he  MIT/IL Sys tems Lab at Cambridge. 

T e s t  Station Breadboard  Number 2 will be used 

F igu re  1-4 is the AGE-5 Schedule. System as sembly  and t e s t  of AGE-5 is 
cu r ren t ly  predicted t o  begin approximately 1 Janua ry  1964 upon completion of the 

h a r n e s s  and PSA end connector assembly ,  and continue through e a r l y  March  1964. 

GSE T e s t  Station Number  1, scheduled f o r  del ivery t o  NAA by AC Spark P lug  

in December  1963, is now expected t o  be shipped approximately 31 January  1964. 

T e s t  Station Number 1 will be requi red  t o  check out AGE-4 and AGE-5 at  the MIT 

Sys tems Lab  at Downey. 

A schedule f o r  Guidance Theory  and P rogramming  is shown in F igure  1-5. 

It is planned t o  rep lace  t h i s  cha r t  with a schedule der ived  f r o m  the PERT cha r t  cove r -  

ing t h i s  effort .  

The  AGC delivery schedule is shown in F igure  1-6. AGC-4, a n  MIT/IL b read -  

board unit, is functioning and will be  available fo r  u s e  during sys t em assembly  and 

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

during sys t em as sembly  and t e s t  of AGE-5, h a s  a predicted delivery date of 3 Jan-  

ua ry  1964. Subassemblies fo r  AGC-5 are expected t o  be delivered to  MIT/IL by 

Raytheon during the period 25 December 1963 through 1 7  January  1964. 

ceipt of the subassembl ies ,  AGC-5 will be assembled  and checked out a t  MIT/IL 

during F e b r u a r y  and March  1964. 

AGC Block I Ropes. 

Upon r e -  

On 8 September 1963, MIT/IL i ssued  TD R-132 direct ing 

Raytheon t o  procure  p a r t s  and ma te r i a l s  to  construct  t he  requi red  ropes  fo r  Block 

I hardware .  

documentation up to  the  operation of threading the sense  l ines .  

f o r  s e n s e  l i nes  shal l  be provided by MIT/IL on a usage  bas i s .  

Raytheon is t o  a s semble  the modules, including all wiring, to  C las s  A 
Specific instruct ions 

AGC Simulation Computers.  On 18 September 1963, MIT/IL issued TD R-134 

direct ing Raytheon t o  design and manufacture t h r e e  Apollo G & N Simulation Com- 

puters .  
units: 

The  manufacturing effort shal l  include the following for  each  of the t h r e e  

a )  One simulation computer. 

b) Two (2) displays and keyboards. 

c)  One computer tes t  set  (without operating fixtures).  

d) One connecting cable,  thir ty  feet  long, t o  allow the 
DSKY's t o  opera te  as pa r t  of the Simulation Com- 
puter  while remote ly  installed in  the Spacecraft. 

5 
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The IMU del ivery schetlule is shown in F igure  1-7. The rma l  tes t ing i s  con- 

tinuing on IMU-1. 

will b r  re - run  o n  November 14th and 15th. 

checkout a n d  alignment tes t s  as pa r t  of AGE-4 iner t ia l  subsys tem m a r r i a g e  and 
checkout. 

IMU-2 is belng rebuilt  with new s t u b  shaf ts  arid vibration t e s t s  

IMU-4 is continuing to  undergo functional 

IMU-5 was  a s sembled ,  balanced, and open-loop checked and is  no:^ :,er.~:>. 

for  functional checkout and alignment t e s t s  as par t  of AGE-5. 

The  PSA del ivery schedule is shown in F igure  1-8. PSA-2 is a deirclopmcnl 

model under construct ion at MIT/IL, and work  wil l  contiriue fo r  s eve ra l  months.  

Cornpietion of PSA-3 has  slipped t o  15 November 196:3. 

ped t o  approximately 15 December 1963. 

shipped with AGE-5 to  NAA. 

PSA-F, completion has s l ip-  

PSA -5A was completeti in September  atid 

AGE Harness  and PSA Connector Assembly .  On 11 September  1963, MIT/IL 

i ssued  T D  A-175 which redefined the PSA Junction Box and AGE Harness .  
had previously been r e fe r r ed  to  as  sepa ra t e  p ieces  of hardware ,  but a r e  now in -  

corporated a s  one in tegra l  a s sembly  called the "AGE Harness  anti PSA Fnti Connector  

Assembly". A C  Spark Plug is t o  fabr ica te  and de l iver  the AGE Harness  and PSA 

End Connector Assembl ies  f o r  AGE 6, 7 ,  8 ,  9, 10 ,  11, 12, 1 7 ,  and 20 to C las s  A 
drawings; for AGE-5, AC Spark P lug  is to fabr ica te  the AGE Harness  only; NIITIIL 

will continue t o  fabr icate  the AGE-5 PSA Junction box, and wiil mar r J -  t!ie , i ~ : i i c ~ i o n  

box and harness .  

These  i t e m s  

Del iver ies  will  be commensura te  with the AGE sys t em de l ivc r i r s .  

The  CDU del iver j -  schedule is shown in  F igure  1-9. AC Spark P lug ' s  expected 
deliver>- date f o r  C U U ' s  for  AGE-5 is 1 January 1964. 

AGE-5, are  covered by TD A-147 which authorized AC Spark P lug  t o  de l iver  15 C D U ' s  

to  the schedule shown below. 

CDU's fo r  s y s t e m s  p r i o r  to  

Quantity 

2 

3 

3 

2 
2 

2 

1 

Scheduled 
Delive r v  

Expected 
Delive rv Documentation 

8 /  1/63  

9 /  151 63 

10/15/63 

l o /  15/63 

11/ 1 /63  

111 1/63  

l l /  1 /63  

9/23/63 

111 3/63 

11/ 8 /63  

11/22/63  

11/22/63 

11/22/63  

111 O /  64 

L e s s  than C las s  A 
L e s s  than C las s  A 
L e s s  than C i a s s  A 

Less than C las s  A 
L e s s  than C las s  X 
L e s s  than C las s  A 
L e s s  than C las s  A 

The  Navigation Base  del ivery schedule  1s sho\i.ii i n  F igure  1-10. Navigation 

Rase  for  AGE-2, scheduled f o r  del ivery 30 June 1963, is now expected 011 1 Octobcr  

1963 due to  the brazing problem. Navigation B a s e  fo r  AGE-5, scheduled fo r  del iv-  

e r y  1 October 1963, is expected 12 November 1963 due to  vendor machinin< delays.  

1 0 
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The D Br C schedule is shown i n  Figure 1-11. The  breadboard D Br C Pane l s  
(G & N Indicator Panel ,  and Optical Shroud) schedule for  del ivery fo r  AC Spark P lug  

a r e  expected e a r l y  i n  October.  

D Br C Pane l s  f o r  AGE 1. The panels scheduled f o r  delivery 1 August 1963 

a r e  now expected i n  October due t o  delayed honeycomb panel delivery.  

Shroud is expected 27 October; the G & N Indicator Panel  is expected 10 October; 

and the IMU Control Pane l  is expected 1 October. 

The  Optical 

D & C Pane l s  f o r  AGE 2. T h e  panels scheduled f o r  del ivery 1 August 1963 

a r e  now expected i n  October due t o  delayed honeycomb panel delivery.  The  Optical 
Shroud is expected on 27 October; the G Br N Indicator Pane l  is expected 1 7  October; 

and the D & C e lec t ron ic s  are expected 27  September.  

D Br C Pane l s  f o r  AGE 4. These  panels were  scheduled f o r  delivery 1 Sep- 
t e m b e r  1963, and a r e  now expected on 18 October due to  delayed honeycomb panel 

del iver ies .  

D & C P a n e l s  f o r  AGE 5. These  panels were  scheduled for  del ivery 1 Nov- 

e m b e r  1963, and are now expected on 27 December 1963 due to  procurement  of long- 

lead pa r t s .  

The  optical  subsys tem delivery schedule is shown i n  F igure  1-12.  Kol lsman 
has  r epor t ed  an  anticipated slippage i n  delivery of optical  subsys tems,  as  shown i n  

1-12, due t o  problems assoc ia ted  with the optical  base.  

chased by Kollsman, it was  anticipated that problems would a r i s e  due to  the com-  

plexity of the beryll ium structure .  To  reduce some  of the obvious r i s k s ,  the award  

w a s  given t o  two vendors,  but unfortunately both vendors a r e  experiencing difficulty 

and a r e  late i n  the i r  del ivery to  Kollsman. 

When this  i t em was  p u r -  

Faci l i t ies  f o r  mechanical integrity tes t ing of AGE-2 Optics have been com-  

pleted and certif ied at  Kollsman. 

should be complete and certif ied about the middle of December. 

has  completed a dual chamber ,  but a faulty header  assembly  has  caused them t o  

delay shipment t o  Kollsman until 15 November. 

acceptance t o  a s semble  the instrumentation to  the chamber  and certify it. 

The  facil i t ies f o r  vacuum and the rma l  tes t ing 

Tenny Engineering 

A month will be  required a f t e r  

On 13 September 1963, MlT/IL issued TD K-100 authorizing Kollsman t o  

fabr icate  long eye r e l i e f  eyepieces fo r  breadboard and Block I sextants  and scanning 

te lescopes.  

The  MDV del ivery schedule is shown in F igure  1-13. MDV 1 and 2 ,  scheduled 

fo r  del ivery by Kollsman 30 August 1963, a r e  now expected on 29 October due t o  
procurement  problems assoc ia ted  with the MDV a c c e s s  door assembly .  

o r d e r s  have been placed by Kollsman fo r  s e v e r a l  long lead pa r t s  ( access  door,  l e n s  

P u r c h a s e  

17 
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housing, and projection s c r e e n )  with del ivery expected in  October.  

sembly  of MDV 1 and 2 ,  Kol lsmsn will conduct t he rma l  s t r u c t u r a l  integri ty  t e s t s  

through 1 Februa ry  1964. 

Following as- 

MDV 4 ,  scheduled fo r  delivery to  MIT on 15 September 1963, is now expected 
on 1 November 1963, a slippage caused by the s a m e  problem as noted above. 

scheduled f o r  del ivery t o  MIT on 30 October 1963, is now expected on 14 November 
1963. 

MDV 5, 

MIT i ssued  T D  K-87 authorizing Kollsman to  fabricate  and a s semble  one ad -  

Th i s  MDV ditional Block I MDV to  be delivered t o  NAA at  Downey by 1 March  1964. 

w i l l  be used f o r  a guidance and control simulation program to  be conducted by NAA. 

Figure  1-14, covering midcourse  Guidance Studies is included only to  avoid 

discontinuity i n  reporting. 

of guidance s tudies  that will be derived f rom the PERT printout of this  p rogram.  

In future r e p o r t s  t h i s  f igure will be replaced by a schedule 

Raytheon's GSE del ivery schedule is shown in F igu re  1-15. 

Computer T e s t  Sets: Breadboard  T e s t  Set Number 2 ,  originally scheduled 

fo r  completion in  June 1963, was  completed 27 September .  

uled f o r  delivery t o  MIT/IL on 15  September,  is now expected on 6 December 1963. 

T e s t  Set Number 3 sched-  

Computer Simulators:  Simulator Number 4,  originally scheduled fo r  del ivery 
t o  AC Spark Plug by Raytheon in  July, was  delivered on 1 7  September 1963. 

puter Simulator Number 5 scheduled fo r  del ivery t o  AC Spark Plug on 15  August 1963, 

is now expected on 11 October.  

Com- 

Coniputer Calibration Uriit: Calibration Unit Number 2,  scheduled fo r  deiiv- 

e r y  t o  MIT/IL i n  August, is now expected on 1 November.  

AC Spark P l u g ' s  GSE delivery schedule i s  shown in F igure  1-16, 

T e s t  Stations. ACSP r e p o r t s  that  the pa r t i a l  pre-production t e s t  s e t  sched-  

uled fo r  delivery t o  MIT/IL on August 1963 is now expected on 1 5  November due to  

la te  definition and procurement  problems assoc ia ted  with the coolant supply. E x -  

pected delivery dates  f o r  the r ema inde r  of t e s t  s e t  components is as follows: AGE 
Fixture ,  23 November; Tempera tu re  Monitor and Control, 1 November; Monitor 

Panel ,  1 November; Gimbal Posi t ion Control,  1 1  October; Optics-NB Mounting F ix -  
t u r e  10 December; and PSA Fixture ,  18 October.  

del ivery by ACSP t o  NAA on 1 December 1963 is now expected on 31 January  1964. 

T e s t  s e t  N u n b e r  1 scheduled for  

Kollsman's GSE del ivery schedule is shown in F igu re  1-17. This  schedule 

has  been revised i n  accordance  with a recent  redefinit ion of optical  GSE i t e m s  to  be 

supplied by Kollsman. 

GSE i t e m s  listed have been authorized by NASA. 

dates  as  shown i n  F igu re  1-17 a r e  contingent upon such  approval.  

At t h i s  writ ing,  i t  is MIT/IL ' s  understanding that all the 

Ko l l sman ' s  expected delivery 
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The PIP delivery schedule is shown i n  F igure  1-18. During September,  f o u r  

PIPS were  received as follows: 

Number Date 

2 A P  28  5 September  

2 A P  29 

2 A P  3 0  

1 7  September 

2 3  September 

2 A P  31 30 September  

The  25 IRIG del ivery schedule is shown in F igure  1-19. During September ,  

eight IRIG's were  received as  follows: 

Number 

2 A 6  

2 A 7  

2 A 8  

2 A 9  

2 A 1 0  

2 A 1 1  

2 A  1 2  

2 A 1 3  
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Date 

1 2  September  

11 September  

23  September 

2 5  September  

3 0  September  

30 September  

3 0  September  

30 September  
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SECTION I1 

LUNAR EXCURSION MODULE (LEM) 

Several  meet ings were  held i n  September 1963 between MIT/IL and GAEC 

to d i s c u s s  questions concerning weight, Flight Tes t  P lans ,  LEM concept and cer ta in  

action i tems.  

s ion of a r e a s  available fo r  the MIT/IL facility a t  GAEC. T h e s e  meet ings under the i r  

respec t ive  da tes  a r e  included in the tabulation of meet ings attended by MIT/IL Apollo 

personnel .  

Another meeting a t  GAEC was  concerned with inspection and d iscus-  

F igure  11-1 is a proposed LEM G Br N System flow plan showing the allocation 

of G & N Systems to  LEM vehicles. This  proposal  was presented to  NASAIMSC in  

May 1963 (MIT/IL l e t t e r  AG-382-63) but has  not been approved by NASA. 
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Date 

3 Sept 

4 Sept 

9 Sept 

9-10 Sept 

10 Sept 

10-11 Sept 

10-11 Sept 

10-12 Sept 

11 Sept 

11 -12 Sept 

12 Sept 

12-13 Sept 
16-17 Sept 

16-17 Sept 

16-17 Sept 

17-18 Sept 

17-18 Sept 

18-19 Sept 

20 Sept 

23 Sept 

23 Sept 

24 Sept 

24 Sept 

24 Sept 

24 Sept 

24 Sept 

24-25 Sept 
25 Sept 

25 Sept 
25 Sept’ 

TABLE 1-1 
MEETINGS ATTENDED RY MIT/IL APOLLO PERSONNEL 

Per iod  1 September through 3 0  September  1963 

Location 

MIT 

MSC 

MIT 

SBrID 

MSC 

MSC 

MIT 

L o s  Angeles 

MIT 

SBrID 

MIT 

MSC 

MIT 

Downey 

MIT 

Downey 

MIT 

MIT 

MIT 

GAEC 

MIT 

MIT 

Raytheon 

MIT 
MIT 

MIT 

SBrID 

GAEC 

MIT 

KI C 

Subject 
AGC/LEM-CM Timing  #L17B 

AGC Br ief ing  

Documentation Mtg #2 

GSE STU ICD’s #65B 

LEM Weight Mtg 

Apollo Spacecraft  Mission T r a j e c t o r y  Subpanel 

Astronaut Training Equipment 
Symposium by the  Amer ican  Astronautical  

Maintenance Repair  Concepts 

Design Review 

Documentation Control System 

G&N System Mtg 

NASA Coordination Mtg #L3A LEM ICD 
Review 

CM/SM Stabilization Br Control System # 6 6 B  

LEM GB;N Coordination Mtg #3A 

Fac i l i t i es  Mtg #67B 

Fai lure  Effects Analysis Review #68B 

Quarter ly  P r o g r a m  Management Review 

LEM Concepts Design P r o g r a m  Review 
Installation of Computer  

LEM - 3 Flt. T e s t  P l a n  

LEM - 5 Flt. Test P l a n  

Raytheon Monthly Status Mtg 
G&N Requirement  on C-1 & C-2 Flts. 
Landmark Accuracy Requirements  

NASA/Contractor G&N Press Conference 

SBrID/MIT Mtg #69B Mater iz l  Disc. 

ICD Review #L19B 

AGE 5A Ins ta l l  and Assy.  Review 
Monthly Status Mtg 

Society 
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Date 

25-26 Sept 

26 Sept 

26 Sept 

26-27 Sept 

26-27 Sept 

30 Sept, 1 Oct 

30 Sept, 1 Oct 

Location 

MIT 

SPerrY 
GA EC 
M SC 

ACSP 

MI1’ 

Ail IT 

SubJ e ct 

G&N Sys tems Mtg # 7  on En t ry  Guidance 

Monthly Status Mtg 

Fac i l i t i es  Inspection 
Quar te r ly  Reliability and Quality Assu rance  

Monthly Management Review 

Review of L E M  Concept P r o g r a m  

Review of C / M  Field Operations 

Panel  ftl 
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No. 

E-1067 

E-1068 

E-1099 
E-1116 

E-1117 

E-1139 

E-  1140 

E-1157 

E-1177 
E-1199 

E-1236 

E-1237 

E-1238 

E- 1302 

E-  1303 

E- 1304 

E-1305 

E-1306 

E- 1307 
E- 1308 

E-1378 

E-1389 

E-1410 

E-1445 

E-1474 

- Type 

Monthly 

M o n t hl y 

Monthly 

Quar te r ly  

Monthly 

Monthly 

Quar te r ly  

Monthly 

Monthly 

Quart  e r ly  

Monthly 

Monthly 

Quar te r ly  

Monthly 
n.1 on t hly 

Quarter ly  

Monthly 

RII ont h ly 

Quar te r ly  

Monthly 

Monthly 

Quar te r ly  

Monthly 

Monthly 

Quar te r ly  

BIB LIOG RA P HY 
TECHNICAL PROGRESS REPORTS 

P e r i o d  Ended 

August 11 through September  13, 1'361 (C)  

September  13  through October  4 ,  l n 6 1  ( C )  

October  4 through November 9, 1961 ( C )  

P e r i o d  ended December  11, 1961 ( C )  

December 11, 1961 through January  16,  1962 ( C )  

Janua ry  16 through Februa ry  1962 ( C )  
P e r i o d  ended March  11, 1962 ( 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 )  
J u n e  11 through July 17, 1962 (C)  
July 17 through August 21, 1962 ( C )  

P e r i o d  ended September  11, 1°62 ( C )  

September  11 through October  11, 1962 ( C )  
October  11 through November 13, 1962 ( C )  

Per iod  ended December  11, ln62  ( C )  

December 11, 1062 through January  11, 1Q63 (C)  

J a n u a r y  11 through Februa ry  11, 1963 ( C )  
P e r i o d  ended March  1q63 ( C )  
Apri l  l a 6 3  (C)  
May 1063 (C)  
P e r i o d  ended June  1963 (C)  
Ju ly  1q63 ( C )  

August 1963 ( C )  

P e r i o d  ended September  1963 ( C )  



E-1077 

E-1078 

E-1087 

E-1091 

E -  1097  

E-1104 

b: - 1 1 J 3 

no (’11 I 11 r 11 I R t i oil TI andboo k , . . . . . . . . . . . . . . . .  I,evy, May 1 9 6 3  ( T i )  

E. J .  I la l l ,  Assembly P r o c e d u r e s  and Specifications fo r  A p o l l o  2 5  

IRIC;, .Tunc 1!)62 (C) 

.1. 11. I ~ ’ 1 ~ i i i t i c ~ i . s .  I R l I l  1’1-eliminary Operational Duty Cycle ,  Drceniber- 

1961  ((.) 

-___ - 
__ 

- .  . . . . . . . . . . . .  . . .  . 
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E-1114 . J. E. Levy, G lossa ry  of T e r m s  and Symbols, Apr i l  1962 (C) - 
(Revised Ju ly  1962) (C)  
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published) (C)  
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