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SECTION 1 

PROGRAM MANAGEMENT 

This is Monthly Technical Report No. 23 issued in accordance with Work 

Statement for  Industrial Support E-1 097. Information contained in this  re- 

port  relates to the period 1 May through 31 May 1964. 

One hundred ninety-four TD's have been received to date;  135 have been 

formal ly  accepted, 81 have been completed, superseded, o r  incorporated in- 

t o  other TD's, 54 a re  active. 

Status Charts  a r e  grouped a t  the end of this section of the report .  

theon Apollo Milestone Chart  has  been updated and included as figure 1-1. 

The  Raytheon Apollo Hardware Delivery Schedule is shown i n  figure 1-2.  

Man Hour Status Charts  and Active Resident 

The Ray- 

The progress  of active TD effort is  normally reflected in  the following 

sections of the repor t  as indicated: 

Section 1: R-1, R-9, R-123, R-129, R-145. 

Section 2: R-49, R-95, R-108, R-122, R-132, R-134, R-139. 

Section 3: R-55, R-67, R-79, R-82, R-86, R-102, R-148. 

Section 4: R-8, R-58, R-89, R-90, R-136, R-143. 

Section 5: R-10, R-16, R-18, R-63, R-75, R-83, R-125, R-163, R-164, 

R-165. 

Section 6: R-11, R-21, R-26, R-33, R-39, R-43, R-66, R-91, R-112, 

R-131. 

Section 7: R-107, R-109, R-110, R-111, R-113, R-114, R-116, R-141, 

R-152 

1-1 
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SECTION 2 

COMPUTER SUBSYSTEM 

2.1 APOLLO GUIDANCE COMPUTERS 

AGC 4A was updated during the reporting period to  reflect  the revised 

This modification had been wirel is t  which was issued on 18 March, 1964. 

delayed because AGC 4A was being used to tes t  core  ropes. 

available fo r  the Core Rope Tes t e r  (CRT), however, and the AGC 4A is no 

longer performing this testing function. 

follows: 

Tapes are now 

Ropes tes ted during May a r e  as 

Ser ia l  No. 

06 

Type Times  Tested 

E clips e 3 

33  E clips e 2 

09 Artemis  2 

10 

11 

12  

18 

19 

25 

Artemis  

Warning 

Artemis  

Artemis  

Artemis  

Artemis  

The G & N ha rness  ( t r ay  C) fo r  AGC 5 was completed on 11 May. All  

AGC 5 items except for  replacement t rays  A and B were delivered to  MIT/IL 

during the reporting period. Vendor delays have slipped the anticipated com- 

pletion dates  for  AGC 5 replacement t r ays  A and B to  14 July and 28 June, 

r e  s pe ctive ly  . 
System testing of AGC 6 continued this month using the Computer Test  

Set, (CTS) as well as a Main and Navigation Panel DSKY. Most of the prob- 

l ems  encountered during the t e s t  were due to  e r r o r s  in the temporary inter-  

face cables o r  noise in the t e s t  connector cable. The final revision of the 

F ina l  Tes t  Method (FTM) was used and severa l  changes were made to the 

2- 1 



. 

Interface Signal Measurement  and DSKY checkout par ts .  

dealing with c o r e  program checkout was not attempted because the necessary  

ropes  were  not available. 

get  the Core  Rope Simulator (CRS) running properly with AGC 6, however, 

the CRS was consistently dropping o r  picking up particular bits .  Effort using 

the CRS was temporar i ly  stopped to enable checkout in other computer areas. 

Following computer checkout with the CTS and all available e rasable  memory  

t e s t  programs,  the computer was  sent fo r  potting and test ,  except for t r a y  A 

which required additional wiring. Units which a r e  gating delivery of AGC 6 

a r e  system integration of the AGC/CTS Operation Console, Rl and R2 FTM 

ropes,  and t r a y  A. The anticipated delivery date  for AGC 6 is now 26 June, 

1964. 

The FTM portion 

Considerable time was  expended in attempting to 

The testing of A t r ays  for  AGC 7 has  been initiated using the AGC 4A moni- 

tor .  

been checked out. 

vironmental  t e s t  to evaluate the vibration fixture pr ior  t o  complete environ- 

mental  testing of the AGC. The anticipated completion date f o r  AGC 7 is 13 

July, 1964. 

The memory  timing, micrologic reg is te rs ,  and basic  instructions have 

The end connector and coldplate are being subjected to  en- 

Fully potted DSKY's fo r  AGC 8 will be  available during the next reporting 

period. 

The gating items f o r  completion of the sys tem a r e  t r a y  B modules, as well 

as  the availability of CTS 7 and AGC/CTS Operation Console 2. 

pated completion date for  this system is 6 August, 1964. 

AGC 8 will be the f i r s t  system to undergo environmental testing. 

The antici-  

2.2 DISPLAY AND KEYBOARD UNITS (DSKY's) 

Navigation and Main Panel  DSKY's were completed and made available for  

sys t em testing during the reporting period. 

ha rness  lead d r e s s  which required the addition of two brackets  onto the cable. 

AS a resul t  of the addition of minor cable lead d r e s s  modifications, and 

cable  tie down points, the DSKY configurations proved to be  satisfactory. 

P l ans  have a l so  been made f o r  improved DSKY moisture  res is tance.  

A problem evolved i n  the DSKY 

Addi- 

2-2  



tional potted a r e a s  have been added t o  the backs of the electroluminescent 

l ights,  as well a s  to the keyboard, brightness potentiometer, and UPTL 

switch te rmina ls  for sys tem 8 DSKY's and subsequent. 

A gasket fo r  sealing has  been designed and the tooling o rde r  is in process .  

These  gaskets  will be  retrofit ted into system 8 and subsequent DSKY's when 

available. 

designed.which will a l so  be incorporated into system 8 and subsequent DSKY's. 

This stop will prevent fa i lure  of the potentiometer internal stop under condi- 

t ions of mishandling. 

A mechanical stop fo r  the brightness potentiometer has been 

2 . 3  PROGRAM SUPPORT 

Ar temis  procedures  and tes t  implementation methods have been incorpora-  

ted into the initially published FTM document for  use during AGC factory 

sell-off. Minor revisions to  these procedures were  a l so  made during the 

reporting period. 

The  Artemis ,  EXTEST and AGC Factory  Diagnostic programs were  used 

extensively during May for  verification of AGC operational and functional 

capabili t ies,  as  well a s  for  diagnostic ass i s tance  in the isolation of mal -  

functions. 

A program which exerc ises  the 24 hour clock in word IN 1 of the AGC 

e rasab le  memory  has  been programmed and checked out. 

b e  submitted as a n  integral  par t  of the first F T M  sell-off of the AGC. 

This program will 

Wiring maps  have been prepared for  all Artemis  ropes. These maps  

designate  the 

ropes  . 
route that each wire follows during the manufacture of c o r e  

A s e r i e s  of IBM 1401 programs have been prepared to  produce punched 

paper  tapes  f o r  the CRS, CRT, and CTS phases of c o r e  rope manufacture. 

An IBM 1012 paper tape punch will be used for  the tape preparation proce- 

dure .  

2-3 



A series of programs have been produced for the MH-800 computer to  

ver i fy  each punched paper tape produced during the co re  rope manufacturing 

procedure.  These programs will co r rec t  hardware mispunching which has 

been prevalent i n  the past. 

DIT-MCO revision C control tapes were produced for  the machine, hand- 

wrap, and end connector phases. 

provide parameters  through paper tape rather  than the use of manual proce-  

d u r e s  at the console. 

parameter  identification printouts. 

Revisions have been made to  automatically 

The DIT-MCO flexowriter i s  now being used to provide 

2.4 SPECIAL TOOLING 

To  date, over  5, 200 mat r ices  have been.produced and processed. Minor 

difficulties have a r i s en  in  the Eubanks Wire Stripper being used in conjunc- 

tion with the Semi-Autowrap System. The wire  has a tendency to get caught 

i n  the supply tube. 

fault l i e s  in  the equipment o r  with the wire.  

that the use of w i re  which does not conform to specification may be the de t e r -  

mining cause.  

h a s  been completed and is operational. The Equipment Development Notifi- 

cation will be signed as soon as heavier magazine springs are available. 

Fabrication of the equipment to be used for the insertion of .200 center Malco 

pins is on schedule with an anticipated completion date of 30 June, 1964. The 

serv ice  manual for the core  rope weaving machines is being updated to reflect 

latest equipment modifications. In addition, an equipment set  -up procedure 

will be included in  the updated manual. 

Investigations a r e  being made to determine whether the 

Prel iminary resul ts  indicate 

Special equipment for the insertion of . 125 center Malco pins 

2-4 



SECTION 3 

GROUND SUPPORT EQUIPMENT 

3.1 SIMULATION COMPUTER 

All modules fo r  T r a y  A, System 1, a r e  complete and have been success-  

fully tested. 

been completed and are  being tested. 

a r e  the K c o r e s  which are  undergoing unit test. 

t o  RCA i n  Ohio f o r  wirewrapping has been completed and i s  in t rans i t  back 

to  Raytheon. 

machine to  the modified card  deck which eliminates one level of wiring. 

All modules for  T ray  B, System 1 with the exception of B8 have 

The gating i t ems  for  completion of B8 

One set of four t rays  sent 

The end connector for  System 1 has been wirewrapped by  

The  cabinet f o r  System 1 was delivered on 13 May, 1964. The cabinets 

fo r  Sys tems 2 and 3 will b e  delivered during the next reporting period. 

frame has  been completed and is awaiting the re turn  of t rays  pr ior  to con- 

The 

tinuation of assembly  effort. 

unit is now undergoing electr ical  testing. 

ec tor  requirement  changes, cables  nos. 3, 4, 8, 9, 10, and 11 were  re- 

designed and new drawings issued. 

The junction box wiring began on 19 May; the 

Because of flyable signal and conn- 

Changes and additions to  the Simulation Computer which a re  being studied 

fo r  integration into the present configuration a r e  as follows: 

1 .  

2. 

Use of 28V output f rom PSA or internal power 

Modification of J box to  channel all non-common DSKY signals to 

the Main DSKY connector 

Allowance for  operation with the Core Rope Simulator 3 .  

Changes to  flyable modules are still being picked up in the modules for  the 

Simulation Computer. 

duction changes in  in process .  

A drawing updating program to document these pro- 

3 -1 
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3.2 CORE ROPE SIMULATOR 

F o r t y  Core  Rope Simulator (CRS) drawings were  released between 8 and 

12 May, 1964. 

required f o r  this task. 

1) The five connector drawings; 2) The signal interconnection diagram; 3) The 

logic diagram; 4) The module plate assembly. 

information which is obtained by programming the logic diagram. 

shot module fo r  the CRS was completed and released on 22 May, 1964. 

These releases constitute approximately 90% of all drawings 

The drawings which have not yet been released are: 

These drawings all requi re  

The one 

3.3 COMPUTER TEST SET 

The  updating of Computer Test  Set (CTS) 2 for  Block I AGC testing is i n  

process .  

The retrof i ts  for  CTS 7 and 8 have been completed. 

effected by the retrof i t  were completed on CTS 4. 

two discrepancies,  double punching in  the tape prepare mode and generating 

a false stop condition (Pinc problem). 

been completed and the final sale of CTS 7 is  in process .  

The anticipated completion date for  the updating is 15 June, 1964. 

The electr ical  changes 

These changes will co r rec t  

The fabricat ion of CTS 7 and 8 has 

3.4 AGC/CTS OPERATION CONSOLE 

Operation Console 1 is being integrated with CTS 4 and AGC 6. Final t e s t  

and sale of this console has  been completed. 

3.5 COMPUTER SIMULATOR 

The  marked drawings for  the Computer Simulator re t rof i t  were  completed 

and a r e  being processed. 

3 -2 



3 . 6  AGC CALIBRATION SYSTEM 

Engineering effort i s  currently being expended to design the modification 

for the AGC Calibration System. 

3 3 -3 



SECTION 4 

FACTORY TEST EQUIPMENT 

Number 

Apollo factory t e s t  equipment is divided into four categories:  AGC in- 

process ,  GSE in-process,  AGC/GSE in-process, and AGC/GSE incoming 

inspection t e s t  stations. The s ta tus  of Apollo factory tes t  equipment is shown 

Name 

in  table 4-1. 

1201 
1202 
1203 
1204 
1205 
1206 

1207 
1208 
1209 
121 0 
121 2 
121 3 
121 4 
1215 
121 6 
1217 
121 8 

TABLE 4-1 

APOLLO FACTORY TEST EQUIPMENT 

Pu l s  e Trans  fo rme r 
Semiconductor Leakage 
Gross  Leak 
0 s c illato r (GSE) 
Helium Leak 
Automatic Semiconductor 

Lead 
Visual 
High -Temperature Storage 
Constant Acceleration 
Micro logic 
Re lay 
Power  Supply 
Res is tor  
Micrologic Burn-in 
Trans is tor  Burn -in 
Diode Burn -in 

(TACT) 

:$ Checkout complete 
* Checkout complete 
:: Checkout complete 
* Checkout complete 
:: Checkout complete 

:: Checkout complete 
:: Checkout complete 
:: Checkout complete 
2% Checkout complete 
:: Checkout complete 
* Checkout complete 
:: Checkout complete 
* Checkout complete 
:: Checkout complete 
:: Checkout complete 
* Checkout complete 
:: Checkout complete 

* Indicates tes t  station in use.  
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Number 

TABLE 4-1 

APOLLO FACTORY TEST EQUIPMENT (continued) 

Name 

1002 
1003 
1004 
1006 
1008 
1009 

1221 
1222 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 

Micrologic Stick * Checkout complete 
Erasable  Memory * Checkout complete 
Core  Rope * Checkout complete 
DSKY * Checkout complete 
Power Supply * Checkout complete 
AGC Oscillator Being fabricated 

1233 

Control Panels 
Computer Simulator 
Computer Tes t  Set 
Module 

AGC/GSE Incoming Inspection 

Checkout complete 

Tape Wound Rope Core 

Capacitor 
Indicator Light 
Transformer  and Inductor 
Power Semiconductor 
Power Semiconductor 
Relay (for AGC) 
Thermal Shock 
Marking 
Propagation Delay 
Integrated Sense Amp- 
l i f ier  
Va ric a p  

Electrical  design complete; 
semi-automatic mechanical 
handler in  development 
* Checkout complete 
* Checkout complete 
* Checkout complete 
* Checkout complete 
In fabrication 
* Checkout complete 
* C he c kout c om pl e te 
* Checkout c om pl e te 
* Checkout complete 

* Checkout complete 
* Checkout complete 

AGC In-Process  

I GSE In-Process  p- 1104 
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Number 

TABLE 4-1 

APOLLO FACTORY TEST EQUIPMENT (continued) 

Name 

1. 

1105 Operation Console 
1106 Coldplate e h e c  kout complete 

4-3 

1301 Module 
1302 Int e r c onne c t io n A s s e mbl ie s 

* Checkout complete 



. 

SECTION 5 

RELIABILITY 

5.1 RELIABILITY ENGINEERING 

F i v e  types of pulse t r ans fo rmers  manufactured by  four different vendors 

to  SCD 1006762 were  chemically depotted during the reporting period to 

analyze the reliability of the i r  mechanical design and construction. 

examination indicated the following potential failure mechanisms in two of 

the five devices: 

This 

1) Inadequate anchorage of the t ransformer  leads to  insure against  

leads being pulled out. 

No anti-rotation mechanism to keep the leads f rom twisting intern-  

ally, thereby, breaking their  connections f r o m  the fine wire  winding 

on the core.  

3)  Inadequate sleeving to prevent leads f rom shorting together. 

The evaluation showed that th ree  different types of devices were  mechanically 

sound. 

mental  s t r e s s e s  in  qualification tests. 

2) 

These devices will be subjected to  complete e lectr ical  and environ- 

The  noise level requirements  on the output of the c o r e  ropes (fixed 

memory)  required a re-evaluation of cur ren t  matching techniques. Studies 

of the problem revealed that the diodes can be matched to meet  system r e -  

quirements .  

A special  t es t  c i rcui t  with a resolution of 0. 1 m v  has  been designed and put 

into operation. The diodes a r e  being matched within 2 mv. The possibility 

of integrating eight of these diodes on a single chip is also being investigated. 

However, tight controls must  be maintained during the  process .  

5 . 2  COMPONENTS ENGINEERING 

Various insulated wi re  samples  have been sent to the analysis  laboratory 

5 -1 



. 

io r  testing. N o  completion date  has been established at this  time. 

f ive percent of the qualification test plans have been submitted on this program. 

Effor t  is a l so  being expended in  setting up and calibrating the electrolumines- 

cent panel t e s t  set .  

during the next reporting period. 

Ninety 

The present schedule cal ls  fo r  delivery of these pa r t s  

5.3 RELIABILITY STATISTICS AND ANALYSIS 

Recommendations f o r  a new Apollo Field Fa i lure  Report fo rm were  made 

to AC Spark Plug and MIT/IL during the reporting period. 

should be  available for  comment soon. 

a l so  been submitted for use  with the fai lure  report  form.  

Apollo Block I maintainability program was prepared in  May i n  a joint effort 

with Field Operations. 

The new form 

A generation breakdown of GSE has 

A package for a n  

5.4 RELIABILITY ANALYSIS LABORATORY 

I 
i '  

A routine inspection of t rans is tors  which conform to SCD 1006752 was 

conducted during the reporting period. 

except for  ID 8486 f r o m  which three were  received. 

proved to  be  electr ical ly  sound. 

Four units were  received in each lot 

All of these devices 

All of these units showed signs of purple plague, some quite pronounced. 

One of the base  bonds was found open when the cap was removed (figure 5-la) 

indicating that the contact had been tenuous. 

emi t te r  bonds were removed with only a slight pull on the lead unit (f igure 

5 - l b  and c) .  

On another unit, base  and 

Several  other interesting points were noted. One unit (figure 5- ld)  had a 

long s t r ing of black mater ia l  extending f r o m  under the emit ter  bond to  near  

the edge of the chip. This mater ia l  was ve ry  brit t le.  

away f rom the chip when probed. 

It crumbled and fe l l  

It appeared to  be  carbonized mater ia l ,  

I v 5-2 



. 

however, it did not cause  a device failure.  

the base  and emit ter  gold bonds ve ry  close to  each o ther .  

appear  t o  be touching although they a r e  not actually i n  contact. 

some  ver t ica l  displacement. 

revealed a rather  poor chip to  header bonding. 

have led to  fa i lure  in  this  case,  it has  been the cause  in  others .  

Another unit (figure 5-le) had 

In the photo, they 

There  is 

A c r o s s  section of another unit (figure 5-lf) 

While this condition may not 
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SECTION 6 

DOCUMENTATION 

Apollo Documentation Milestone Charts  a r e  presented in this section. 

should be noted that the specification control drawing section lists only 

SCD's in process .  

It 

Table 6-1 is a summary  of the SCD effort. 

TABLE 6-1 

SPECIFICATION CONTROL DRAWINGS 

1 
Re c e iv e d C om pl e ted 

C las s  B 162 120 

Class  B 
143 I 180 

41 
41 I 155 I Class  B I 181 

PSA Revisions 

Cancelled 

0 
33 

0 
34 

0 
26 

In-Process  

0 
9 

0 
4 

0 
0 
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SECTION 7 

SYSTEMS SUPPORT 

7.1 SUPPORT ENGINEERING 

7.1.1 Personnel  

The deployment of Raytheon field engineers remains  unchanged. 

7.1. 2 Training 

P r o g r e s s  for  the third class consisting of thir teen field engineers is 

proceeding on schedule. 

include uninterrupted continuation of training during the scheduled vacation 

period ( 3  July through 19 July). 

hardware  portion of the AGC. 

being presented to  the c lass .  

The present teaching schedule has  been updated to 

Instruction has been completed on the ent i re  

The optical and iner t ia l  subsystems a re  now 

7.1. 3 EauiDment Status 

One fai lure  was  reported a t  ACSP during the reporting period. The fai lure  

consisted of an  e r r a t i c  tr iggering level in the computer Measurement Corpora-  

tion (CMC) Counter of the AGC Calibration System. 

the CMC representat ive in  Milwaukee. In addition, a modification will be  

made to  the input c i rcu i t ry  of the counter. 

A repa i r  was made by 

Three  fai lures  were  reported a t  Raytheon on Computer Tes t  Set 4. A 

t r a n s f o r m e r  d r ive r  module was found to have no output and was replaced. 

The  failed module is being analyzed to determine the cause of failure.  A 

momentary contact switch was  physically broken and replaced. The button 

fo r  the  contact switch was a l so  replaced because a piece of the switch shaft 
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had lodged within its mounting hole. 

7.1.4 GSE Deployment Status 

The deployment status of Ground Support Equipment is as follows: 

Ser ia l  No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Computer Simulator AGC Calibration System 

MIT/IL MIT/IL 
MIT/IL ACSP 
ACSP NAA 
ACSP RAY 
ACSP MIT /IL 
N U  - -  
ACSP - -  
ACSP - -  
ACSP - -  
ACSP - -  

7.2 LOGISTICS 

CTS - 
-- 
MIT/IL 
RAY 
ACSP 
NAA 
- -  
- -  
- -  

- -  

7. 2.1 Maintenance Engineering Analysis 

During the reporting period, Raytheon responded to a n  MIT/IL request 

fo r  data on the support requirements of the Apollo GSE (AGC/CTS Operation 

Console, Computer Test  Set, AGC Calibration System, and Computer Simula- 

tor) ,  as well as for  l ist ings of "Soft Consumable Items" and Bulk Item 

Requirements". This information w a s  forwarded by Raytheon le t ter .  An 

analysis  of these requirements has  continued as  par t  of the Maintenance 

Engineering activity and, a s  a result, m o r e  comprehensive data has been 

gathered for  the "Soft Consumable and Bulk Item Requirements". 

will be  sent to  MIT/IL during June to notify them of the la tes t  available 

information. 

A le t te r  
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7 . 2 . 2  Spares  Documentation 

Recommended Spare P a r t s  Lis t  (RSPL) revision information was sub- 

mitted on schedule. 

number 3. 

This t ransmit ta l  w a s  revision number 3 to m a s t e r  list 

A review and analysis of the Core Rope Simulator configuration and design 

charac te r i s t ics  was begun. 

equipment will be  made following the spa res  analysis ,  

Spares recommendations fo r  support of this 

7. 2 . 3  Spares  Production and Status 

The Apollo Field Site and Factory Inventory and Consumption Report for  

Apri l  was  prepared and submitted. This submission superseded all previous 

submissions of this  report  and included Raytheon's recommended s i te  alloca- 

tions for  approved spa re  par ts .  

The f i r s t  submission of the Apollo Field Site and Factory Equipment 

Status and Location Report was made during the reporting period. 

a Description of Authorized Changes forms  a par t  of this report ,  however, 

this  portion of the report  wi l l  not be prepared until Retrofit Change P rogram 

procedures  have been established. 

Normally, 
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