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TO 

FROM 

PR2/T.J. Adams, Chairman Panel 6, 
Historical Data 

PF2/Project Engineer Block I Spacecraft 

DATE: MAR 2 3 1967 
In reply refer to: 
PF2/0-116-67 

SUBJECT: Disposition of s/c 012 .6CDR Action Items 

In response to your request, related to the same subject, it is the 
policy that all Spacecraft L:lCDR Action Items be satisfactorily 
dispositioned prior to the spacecraft CARR or be submitted to the 
CARR Board for resolution. All of the s/c 012 6CDR Action Items 
were dispositioned prior to the s/c 012 CARR. The 6CDR action items 
were handled as individual items and were individually closed out 
by the responsible NAA engineering supervisors and NASA 6CDR Group 
Chairmen. Therefore, no final summary report was submitted. In 
accordance with MSC requirements, NAA did submit bi-weekly reports 
on the status of all of these items. This report was used as the 
basis for informal NAA and MSC Project Engineers' status reviews. 
Disposition of the final three items was completed at one of these 
reviews at NAA on July 18, 1966. 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
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Systems Assessment Minutes 
Systems Assessment Responses 
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CARR Responses 

NOTICE 

The Phase II CARR Report consists of the sections 
identified in the table of contents shown above. 

These four sections are prepared and transmitted 
progressively as soon as available. The sections, 
when bound together by the recipient, constitute 
the total Phase II Report, and when combined 
with the Phase I report become the updated CSM 
012 CARR report required by contract NAS9-150, 
Exhibit R . 
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INTERNAL LETTER 
ATO-D-TP-66-T D-243 

2 l July l 966 North American Aviation, Inc. Date 

TO 
Address 

Subject 

fODD J3J.R Ray. 2.65. 

Those Concerned FROM 
Address 

Phone 

J. F. Parker 
642-001, B/6 
Downey, FA-16 

5303 

CSM 012 System Assessment Meeting Minutes and Action 
Assignments 

The attached minutes of the CSM 012 Systems Assessment 
Meeting were prepared directly from the approved working group 
forms and discussions as presented to the Steering Committee on 
19 July 1966. 

Info:rmation contained in the minutes is organized to cor­
relate directly with the paragraph numbers of the CARR report. 
Each section of the minutes is divided in two parts. Part A 
contains all the open action items. Part B contains historical 
information related to discussion item resolutions and added 
CARR report information. 

It is mandatory that all action items be completed on or 
before their indicated completion dates. Action item responses 
are to be documented in a format similar to the CARR report, 
indicating paragraph number, action taken, documentation, who 
implemented action, and completion date. (See IL ATO-D-TP-66-
T D-206) 

The CSM 012 CARR Administrators are responsible for 
collecting, editing, typing on white bond, and compiling all action 
items assigned individuals within their department. All responses 
are to be accompanied by a cover letter transrnitting the inforn1a­
tion formally to J.F. Parker, D/642-001, B/6 Downey, .FA16, 
(CARR Project ,Administrator) and hand carried to F. Mohr 
D/642-063, Building 6, S101-E36(2} Downey, for insertion into 
the response package. 

Note to contracts: Transmit this information to NASA; include 
CARR Administrators on distribution list. 

TWT/cdw 

Q*c:<,~/1 
VJ. F. Parker 

Technical Assistant 
Apollo Test and Operations 

Attachment: CARR System Assessment 
Meeting Minutes 
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CSM 012 CARR 
SYSTEM ASSESSMENT MEETING MINUTF.:;S 

The Systems Assessment Meeting for Spacecraft 012 was held on 
19 July 1966 in the Mockup Room, Building l, Downey. The meeting was 
called to order at 0900 hours, and was i.:oncluded at approximately 2245 
hours the same day. 

The minutes of the CSM 012 System Assessment Meeting, contained 
herein, represent the combined National Aeronautics and Space Admin­
istration and North American Aviation, Inc., evaluation of CSM 012 systems 
performance as supplemented by the Phase I CSM O 12 CARR Report. 

The Systems Assessment Meeting Steering Committee has approved 
the CSM O 12 CARR Report, contingent upon completion of action items and 
delta information as defined in these minutes. All persons with action 
assignments shall complete all actions as defined in the minutes and provide 
an up-to-date status to their respective CARR Adrninist:rators prior tu 

29 July 1966. 

J~~~ 
Steering Committee Chairman 
CARR Project Administrator 
North American Aviation, Inc. 
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1. 6. 2 

SECTION 1 - ELECTRICAL POWER SYSTEMS 

Part A - Action Items 

Originator W. Hutchinson NAA-ATO 

PROBLEM - Dead Face Verification 
Deadface verification was first accomplished in OCP O 129A -
S/C 12. Circuit interrupter Cl5Al did not open due to 
improper pressure (200 psi) and switch M3 in the SK23 l did 
not operate. 

DISCUSSION 
This test was deemed inconclusive. The second test was 
accomplished during OCP O 129B S /C O 12. The circuit inter­
rupters operated satisfactorily as did the switches in the 
SK23 l. However 25 wires continued to indicate power. To 
reverify these wires it was decided to check the 25 wires 
during the abort run in OCP 0130B S/C 012. It should be noted 
that the interrupters were not actuated durin~ either run of 
OCP-0130 S/C 012. This check was accomplished by TPS 
0130-00SA using a scope. Six wires were found to indicate 
power. The following is a recap of the results from this TPS. 

J3A2-12 28V SPS sol value (deadface) -
28 vdc observed 

J3A3-2C 28V ret SPS sol vlv - 28 vdc 
observed 

J3C2-41 S/M quad D He indic. - 1 volt 
noise pickup observed 

J 3C2-42 SPS gauging (deadface) - 115V 400-· 
observed - to be expected 

J3C2-94 EDS unsafe indic. -5V 400~ 

J3C2-97 EDS unsafe indic. -SV 400"' 

To be expected 

I Pickup 

ACTION REQUIRED W. Hutchinson NJ\A-1\TO 7-29-66 
Verify that these items are open circuited by the cleadfac(~ 
relay at Downey during ECS testing and report resulti:i. 
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1. 6. 3 

1. 6.4 

Originator W. Hutchinson N/\A ATO 

PROBLEM - Noise on AC Bus I 
Modulation on AC Bus 1 and AC Bus 2 - during OCP 0 ll9 
S /C 0 12 was observed to be 1. 5 percent, 

DISCUSSION 
The inverters have been qualified and meet requir<'ments of 
0. 5 percent modulation from 50 - 100 percent full load. At 
light loads the n10dulation characteristics of the inverter could 
go to O. 9 percent modulation. The unexplained difference 
(0. 5 percent to 1. 5 percent) is due to son1e unexplained actively 
varying load. 

ACTION REQUIRED W. Day NAA-ENG 7-29-66 
Determine source of modulation. This will be performed on 
S /C 0 14. during 0 I 26. The test setup and EMI instrumentation 
used, the test procedures and the test results are to be 
reported and related to anomilies observed on CSM 012... This 
test must also verify no S-Band dropout. 

ACTION REQUIRED W. Hutchinson N/\A-ATO 
Retest the busses on CSM 012 during ECS testing to observe· 
percent modulation and report results. 

Originator Roger Chaffee NASA-Crew 

PROBLEM - Unpotted Connectors/Loose Pins 
Loose pins and unpotted connectors behind RH and LH C /B 
panels were reported. 

DISCUSSION 
One pin found to be reces:,;ed has been repaired. The:-.e con­
nectors are of a type using moisturt> seals and do not require 
potting per NAA Specification MC414-0 14A. These connt:>ctorH 
have been qualified. 

ACTION REQUIRED 
Verify qualification testing was satisfactory. 
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1. 6.1 

1. 6. 5 

SECTION 1 - ELECTRICAL POWER SYSTEMS 

Part B - Historical Information 

Ori~inator W. Hutchinson NAA-ATO 

PROBLEM - CRT Display Loss 
During OCP-P-0129 CRT Display of (CC0200), AC BUS 1 
phase A voltage was lost. 

RESOLUTION 
Cl4Al2 Fuse box F-1 opened due to an inadvertent short 
caused by technician during EMI evaluation. Removed and 
replaced Cl4Al2 fuse box. Measurement is now i,atisfactory. 
Documentation: TPS V 16-GEN -094. 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - Hughes Connectors 
Several Hu,ghes connectors in the C/M have been improperly 
torqued and some have an incorrect number of seals in1:1talled. 

RESOLUTION 
Hughes connectors in CSM 012 have all been verified by NAA 
and NASA QC for installation of the proper number of seals 
and correct torque values in following TPS' s. 

Vl6-GEN-154 
Vl6-EPS-007 
Vl6-EPS-008 

Connectors were torqued to 5 :I: l in lbs. at time of installa­
tion. A chart has been n1ade to Rhow the number of SPal:-: 

installed and the location of these connectors. 
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·2. 6. 3, 

z. 6. 4 

SECTION 2 - FUEL CELL/CRYO 

Part A - Action Items 

Originator W. H. Yahn NAA-ATO 

PROBLEM - o2 System Contamination 

Oz system contamination level is out of specification. 

DISCUSSION 
NAA engineering contends that the excessive contamination is 
due to system rework and that the existing CSM filters should 
remove contamination. NASA disagrees. 

ACTION REQUIRED NAA-ENG 
7-20-()6 

Determine acceptable contamination levels and define methods 
which can be used to verify ESM is within limits specified for: 

R. Larson 

A. Fuel Cell System (Oz) 

B. Personnel Use (Oz ECS) 

Report to R. W. Lanzkron on 7 -20 and document N AA position. 

Originator W. H. Yahn NAA-ATO 

PROBLEM - VAC-ION Pump (MCR 1466) Checkout 
Vendor testing of this unit has been completed at Beech but 
Downey checkout has not been completed. (Oz Tanks only) 

DISCUSSION 
Beech (Colorado) is building checkout kluge equipn1ent to 
measure the DC /DC converter output (VAC-ION Pmnp). This 
unit will not be available before CSM shipment to KSC. 

ACTION REQUIRED D. Bell III NASA-MSC 7-29-66 
Determine test requirements and define test methods and 
schedule time which can be used at Downey and KSC. This 
will include equipment requirements. 
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• 2. 6. 4 

2. 6. 5 

2. 6. 6 

Continued 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
Implement test requirements into process specification. 
Establish GSE requirements to perform this checkout. 

Originator R. W. Lanzkron NASA-MSC 

PROBLEM - Oz Tank Fan Operation Checkout 

There is no existing procedure to determine that both O l fans 
are operating. 

DISCUSSION 
This is an action carry over front CS M 0 11 which had an 
inoperative fan. 

ACTION REQUIRED R. Larson 
Determine checkout method for verifying that both fans are 
operating. 

Originator W. H. Yahn NAA-ATO 

PROBLEM - Hydrogen Gas in Potable Water 
Hydrogen Gas is introduced gradually into the Potable Water 
by the fuel cells during operation. 

DISCUSSION 
It is felt that this is not a problem but further investigation 
should be made to verify that the hydrogen in the potable water 
is not detrimental. Concern was expressed over possible 
adverse effects caused by H 

2 
content in potable water used for 

food reconstitution. 

ACTION REQUIRED D. Bell III NASA-MSC 
7-29-6() 

1. Report results of existing engineering studies on S /C 008. 

2. During S/C 008testing NAA will determine quantity of 
hydrogen which will occur in CM atmosphere and in 
potable water by taking periodic samples and reporting 
test results. 
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2. 6. 7 

2. 6. 8 

2. 6. 9 

i .• 

Originator W.H. Yahn NA/\.-ATO 

PROBLEM - Hydrogen Venting in Fligh~ 
Hydrogen/water vapor n1ay freeze during fuel cell venting lo 
space. 

DISCUSSION 
Engineering feels that this is not a problem since calculations 
show that during purging operations, the H 2 and water vapor 
will not cause a problem. 

ACTION REQUIRED J. R. Nash NAA Eng 
7 - I 9-6(, 

Verify purging operations during CSM 008 low temperature 
testing and report results. 

Originator W. H. Yahn N/\.A-ATO 

PROBLEM - Flow Meter Inaccuracy 
Hz and Oz flow meter accuracy is out of limits. It ha:;; also 
caused the Master Caution and Warning to trip. 

DISCUSSION 
The Meters and PCM readings were squawked (Re OCP-P-
1509, Sqk. #29). The caution and warning display was not 
squawked. This inaccuracy has been observed at low flow 
rates. 

ACTION REQUIRED J. R. Nash NAA-ENG 
7-19-()(l 

Resolve system and or n1eter problen1s using logic and data I u 
support conclusions. This analysis rnust include the n1ashir 

caution and Warning display. 

Originator W. H. Yahn NA/\.-ATO 

PROBLEM F /C Reactant Shutoff Valve 
Due to reactant shutoff valve failureR in CSM 008, CSM 011, 
and CSM 012, NASA wants to know if there is a problem either 
with design, method of operation, ACE compatibility or othe.r 
parameters. 

DISCUSSION 
NAA Cryogenic engineering feels that there is not a spacecraft 
problem with the reactant shutoff valves, but that external 
problems have caused the reactant valve failures. 



2. 6. 9 

z. 6. 1 O 

2. 6. 12 

Continued 

The valves were checked during integrated test and were found 
to be satisfactory. 

There is a Mod to be incorporated on CSM 0 12 which wil I apply 
6 V holding power during boost until shut off by t lw astronau1. 
(See z. 1. 6. 2, Part B) The Cl4-241 has been modified to 
prevent inadvertent application of power. 

A CT ION REQUIRED R. Larson NAA-ENG 7-29-66 
Study and report Engineering analysiH a.nd logic of all failures 
on these valves, 

Originator W, H. Yahn 

PROBLEM - Excess Operating Time on Oz Tank 

DISCUSSION 
Total amount of operating time accumulated under operating 
pressure is 417. 3 hours. Sqk 207 Reference Oz tank No. l 
P/N ME 282-0026-00(i0 Rev "L" S/N 10024E(i204 U sheet 40 
of Data Pack. Spec MJ\0201 ~0077 ''E" states earth replace -
ment requi:red after 150 hours operating tin1.e. This is under 
investigation and will require new i;pec and EO when rer,wlved. 
MA0201-0077 time requirement will IH' changed to diminate 
operating time incompatibility. It was also noted that ttwrc 
should be a time requirement for the B~.::tns. 

ACTION REQUIRED J. Adel stone 
C. Bowman 

Originator D. Bell Ill 

PROBLEM - Fuel Interface Connections 

NAA-REL. 7-29-66 
NAA-ENG 7-2.9-66 

NASA-MSC 

The fuel cell reactant tubing and water glycol tubing that 
interface with the fuel cell are no1 supported and aligned in 
the proper position prior to fuel cell im;talla.tion. 

DISCUSSION 
During fuel cell installation. these lines are bent into place 
causing possible stresses and strains and leakage proble1ns. 
Also, fuel cell installation is difficult because of the improper 
alignment of eight hand lines, "B'' nuts and Voi-Shan washers 
associated with each fuel cell. 
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z. 6. 12 Continued 

A non-flight bracket to hold these lines in position until Ii'/C 
installation, is recomn1ended. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
Develop method to do this and document implementation 
method. 



2. 6. 1 

2. 6. 2 

2. 6. 11 

SECTION 2 - FUEL CELL/CR YO 

Part B - Historical Information 

Originator W.H. Yahn NAA-ATO 

PROBLEM - Fuel Cell W /G System 
Experience on SC 011 has shown that radiator leaks and/or 
damage may occur to water/ glycol system subsequent to W /G 
fill at Downey which would require a co1nplete purge and refill 
cycle. Also, GSE and other special equipn1ent h;1s never been 
required for Downey or CSM 012. 

RESOLUTION 
It was recommended that the fuel cell W /G system be serviced 
at KSC rather than at Downey. The sy1:1tern will bf' filled at 
Downey as previously directed by NASA. 

Originator W. H. Yahn NAA-ATO 

PROBLEM - Reactant Shutoff Valve 
MCR 1542 (Reactant Shutoff Valve holding circuit) is not 
released in system. 

RESOLUTION 
This installation is pending MCR and EO release (not 
presently a problem). It will be installed at Downey excPpt the 
panel which will be installed at KSC due to panel delivery on 
8-19 which will not support the CSM Hhip date. 

Originator W. H. Yahn NAA-A'J'O 

PROBLEM - F / C Shear Web 
Fuel cell shear web installation planned for KSC should be done:• 
at Downey with F /C installation. 

RESOLUTION 
The shear webs will be installed at Downey during fuel cell 
installation. 
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3. 6. 1 

3. 6. Z 

SECTION 3 - ENVIRONMENTAL CONTROL SYSTEMS 

Part A - Action Items 

Originator E. White NASA-MSC 

PROBLEM - Heat Exchange Evaporator 
Define inflight use of suit heat exchanger evaporator section. 

DISCUSSION 
Glycol evaporator has been re-designed and modified (Blk II 
configuration) to provide a reliable heat exchanger, and should 
be used in place of the suit evaporator. It is reconlmended by 
NASA that the glycol evaporator should be used. 

ACTION REQUIRED J. Ross NAA-Eng 
7-2l-66 

Provide necessary information to justify the NAA position to 
continue use of the suit evaporator. Submit report on water 
carry over, etc. prior to CARR. Thif, report will include 
mode of operation. 

Provide to R. Lanzkron by 7-20-66 at 1400 hours. 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - Glycol Evaporator Wic!~ Temperature 
A crew compartment indication of glycol evaporator wick 
temperature should be provided. 

DISCUSSION 
A fix is in work per MCR 1534. 
built to satisfy the requirement. 
ment and anticipated delivery is 

Checkout to be at KSC. 

The plug-in mtidnlc i H lwing 
This is CSM stowed equip-

9- 2 - 66• 

ACTION REQUIRED R. Larson NAA-ENG 7-2.9-66 
Provide mockup of plug-in rnodulu for crE"W compartnwnt fil 
check. 
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3. 6. 3 

3. 6. 4 

Originator J. Whalen NASA-MSC 

PROBLEM - ECS Checkout Requirements 
Additional test requirem.ents to ECS functional - OCP- 5051 
are listed below: 

1. Provide system readiness verification prior ltl crew 
ingress 

2. Service suit heat exchanger wicks 

3. Verify suit loop temp control functions during 111,1 nned rnn 

4. Post landing valve <.:hecks and blower and altitude Hwitch 
C/0 

5. Suit gas analysis prior to crew insertion 

6. Suit loop integrity check 

7. CO 2 sensor check - response only 

DISCUSSION 
The present OCP-5051 does not include the above tests since 
these are new requirements not reflected in engineering 
specifications. It is recom.mended that these test:,; should be 
implemented. 

ACTION REQUIRED R. Larson NAA-ENG 7-l.9-66 
NASA directed that the above testing be in1pleme11ted. A 
deviation is required at CARR if these iten1s can not lw 
accomplished. This implementation indudes: 

Revise Process Specs to accornplish these checks. 

ACTION REQUIRED J. Cuzzupoli NAA-ATO 7-Z9-66 
Revise OCP' s to include the above checks and perforn1 tests 
at Downey. 

Originator E. White NASA-MSC 

PROBLEM - Urine Dump Nozzle Freeze -Up 
It is not felt that the capability of the ur_ine dump system to 
operate on a 14-day mission without freezing has been satis­
factorily demonstrated. 
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3. 6. 4 

3. 6. 5 

3. 6. 6 

Continued 

DISCUSSION 
NAA development testing shows a 5. 7 watt heater to bt• 
adequate. NAA qual tests have been satisfactorily cornplete<l. 
Development tests at MSC show that freeze up during tlw above 
tests was encountered at high discharg(i rates and under sp('cial 
lab test setup conditions. 

ACTION REQUIRED J. Ross NAA-ENG 7-2.9-66 
NAA and MSC to investigate problem - send review qu:1l test 
data. 

Originator Wm. Novitsky NASA-MSC 

PROBLEM - Urine Nozzle Heater 
Electrical wiring diagra1n of thP urine dump nozzlP h<•al1\r 
indicates that a short in this heater would also e,u1se the lo!-i s 
of both steam. duct heaters. 

DISCUSSION 
Loss of the urine nozzle heater due lo open or shorled condi­
tions would allow the nrinc nozzle to ireeze over and re~mlt in 

the loss of the capability to dump urine. Shorting of the urine 
nozzle heater could also cause loss of the steam du1..~t heaters. 
This would cause the lose; of watt!r boiling capability of the 

glycol evaporator and the inability to vent cxce s C, S / M w:1 t er 
and EPS battery gaseB due to freezing. One proposed fix 
would require addition of two switches and additional wiring 
from aft compartment to cabin. 

ACTION REQUIRED J. Ross Ni\i\- F:NC 
Single point failure analyses ar<' required, Hecorninenck<l fi-x 
must be provided to R. Lanzkron NAS/\ by 7-20-()6 at 
1400 hours. 

Originator E. Whil t' Ni\SA-MSC 

PROBLEM - Relief Tube Urine Backup 
Urine backup in the relief tube was experienced during one out 
of six urinations during testing at MSC of the urine dump 
system. 

DISCUSSION 
MSC tests indicate that the direct over-board urine tra.ni,;fer 
system is adequate. Astronaut Joe Kerwin was a subject 

3-3 



3. 6. 6 

3.6.7 

3. 6. 8 

3. 6. 9 

Continued 

during these tests and mentioned preliminary approval of 
the system. 

ACTION REQUIRED J. Whalen 
To investigate and establish NASA position. 

Originator F. Brown 

PROBLEM - Oz Relief Valve Change 

NASA-MSC 
7-29-66 

NAA Eng 

SCN 21 (ECP 0086) to SID 64-1080 Ol relief valve is not yet 
approved. 

DISCUSSION 
ECP submitted by lette1· 66 MA 364L, 3-18-66. NASA action 
required. 

ACTION REQUIRED J. Whalen NASA-MSC 7-29-66 
NASA reply required NASA-MSC. The requirement will be 
rejected and logic defined. 

PROBLEM - Urine Dump Rate 
The urine dump rate may not be sufficient under certain 
circumstances. 

DISCUSSION 
Over filling will cause overflow into the crew cor:npartnumt. 
Even though the dump nozzle has been redesigned to increase 
flow rate. 

ACTION REQUIRED J. Whalen 
Define problem if any and propose fix. 

Originator E. Wright 

PROBLEM - Quick Disconnect Valves 

NASA-MSC 
7 -2 9-(,6 

NASA-KSC 

SM W /G quick disconnect valves have not been leak checked 
at Downey. 

DISCUSSION 
OCP 5049 or 5017 and process spec does not call out a 
requirement to leak check valves. 
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3. 6. 9 

3. 6. 10 

3. 6. 11 

3. 6. 12 

Continued 

ACTION REQUIRED J. Ross NAA-ENG 7-l.9-66 
Review requirement to determine actual test requiren1c11t: and 
planned implementation. Report to R .• Lanzkron, NASA by 
7-20-66 at 1400 hours. 

Originator J. Whalen MSC-NASA 

PROBLEM - Retest of Oz Supply System 

Proof pressure and leak check of C/M Oz Supply System (high 
pres sure side) is required after rework. 

DISCUSSION 
Some high press aluminum Oz lines have been replaced with 
stainless steel lines. Proof pressure and leak check of thei:;e 

lines is required after installation in CSM O I 2 at Downey. 

ACTION REQUIRED 
Retest at Downey. 
Reference item 3. 6. 18. 

J. Jolley 

Originator J. Whalen 

NAA-ATO 
7-29-66 

NASA-MSC 

PROBLEM - OCP 5017 Supplemental HzO System 

GN2 tank pressure regulator relief function of valve has not 
been checked. 

DISCUSSION 
Additional requirement. Specification required from engi­
neering in order to perform check. 

ACTION REQUIRED J. Ross NAA-ENG 
Add requiren1ent to checkout specification. 

ACTION REQUIRED 
Test at Downey. 
Reference item 3. 6. 18. 

J. Jolley 

Originator E. E. Wright 

PROBLEM - SM W /G Q/D Leak Check 

NAA-ATO 
7-2.. 1)-66 

NA~A-KSC 

SM W /G quick disconnect valves arc uot leak chevked at 
Downey. 
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3. 6. 12 

• ·3. 6. 14 

·.3. 6. 15 

Continued 

DISCUSSION 
OCP 5049/5017 and process spec does not call out a 
requirement to leak check valves. 

ACTION REQUIRED J. Jolley 
Perform leak check. 
Reference item 3. 6. 18. 

Originator J. Beaman 

PROBLEM - ECS Instrumentation 

NAA-ATO 
7-29-66 

NAA-ATO 

Flight qualification instrumentation on ECS not operating 
properly. 

CF0050 W /G ~p branch 2 

CF048 l W /G temp to coldplate 

CF0327 Waste HzO pressure 

CF0Z45 Oz reg. 

DISCUSSION 
Trouble shooting presently in work, to be resolved prior to 
ECS checks. 

ACTION REQUIRED J. Jolley 
Trouble shoot repair and reverify. 
Reference item 3. 6. 18. 

NAA-ATO 
7-Z0-66 

Originator W. Arm.strong (Flight Crt~w) 

PROBLEM - Manual Control of Glycol Evaporato1; __ Wat~ 

Supplr 
Manual control of the water supply to the glycol ev.tporator 
should be provided. 

DISCUSSION 
Fix incorporated per MCR 1534. 

ACTION REQUIRED J. Jolley NAA-ATO 7-l0-66 
Incorporate change per MCR 1534 p1•ior to ship if possible. 
Reference item 3. 6. 18. 
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3. 6. 17 

3. 6. 18 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Waste Management System Venting 
Venting the fecal cannister into the snit loop is unacc<•ptable. 
The fecal cannister rnust be vented overboard. 

DISCUSSION 
Fix in work per MCR 1516 

ACTION REQUIRED R. Sexton ATO-E:ng 7-20-6b 
Incorporate change per MCR prior to t-.hip if possible. 
Reference item 3. 6. 18, 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Pressure 5uit Ventilation 
····---··--·--~---·--·---

The ECS Breadboard Test has indicated that presinare suit 
ventilation is inadequate, The capability to opera1 e both su.it­
loop fans sirnultaneo11sly nmst be pro\.·ided. 

DISCUSSION 
Fix in work per MCR 1547. 

ACTION REQUIRED J. Jolley 
Incorporate change per MCR 154 7 prior to 
Reference item 3, 6. l 8. 

Revised ECS Test Plan 

ATO-Eng 7-20-()6 
ship if possible. 

All ECS additional tests ste1nrning from. new requirenwntH 
recomn1ended at the Syste1n Assessment 1neeting arc being 
integrated into a revised ECS test plan which is being fornrn­
lated in a meeting with R. W. Lanzkron at l4 00 on 7 -l0-(}6. 
This revised test plan will specify aJJ the ECS te:-:;Li-, rernaining 
to be performed at Downey prior to shipnwnL 



3. 6. 13 

SECTION 3 - ENVIRONMENTAL CONTROL SYSTEMS 

Part B - Historical Information 

. Originator J. Whalen NASA-MSC 

PROBLEM - Relief Valve Reseat Pressure 
OCP 4172, C/M leak check, indicates -that the c,abin pre1,1sure 
relief valve reseat pressure was 5. 41 psig. NAA should ve1·iJy 
that this pres sure level is acceptable. 

RESOLUTION 
5. 41 psig is an acceptable initial cabin pressure. The 0. 21 psi 
spread between cabin pressure regulation and cabin pre:,:nm.re 
relief is sufficient to prevent interaction. 

Valve w.ill be tested at KSC to verify relief valve operation in 
conjunction with cabin pressure regulator operation. 
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4. 2. l 

4. 6. l 

SECTION 4 - COMMUNICATIONS SYSTEM 

Part A - Action Hern s 

Originator D. Moore NASA-M~C 

PROBLEM - HF Recovery Antenna Deployment 
The HF antenna has consi8tently failed dPploynwnl u11dr•1· 

static conditions. 

DISCUSSION 
The vendor has not demonstrated that the antcnn:1 is C.'lpablc 
of confident deploy.ment in act.11,-d post landing c11virornnont. 

NAA Eng. contends that qual test if' completed on HF ,rntcnn,_t 

to CTN requirements. The CT A, EAR etc have been sub­
mitted to NASA. NASA disagrees v,:ilh this determin;1tion 
since the CTR requir('n1c11ls arc les~ :-;cvcrt· th:111 C.SM 007 
test envirornnent. 

ACTION REQUIRED J. William::; NASA-MSC 7-29-6(1 
Advise NAA of any requirements which difff'r from th<' qua! 
test specifications. 

ACTION REQUIRED R. Larson NAA Eng 7 ... 29-66 
Evaluate data and detern1ine effect on antenna test and cksil.(n 
and provide report. 

Originator D. Marfice NAA-1\TO 

PROBLEM - VOX Sensitivitl_ 
While running OCP~P-0 ll 1) Seq. 12 - 0 lb, using Cumm11nica­
tions C;1rric1·s (::;uft hal:-;) P/N XA- l'J'Jl-000, VOX circuit was 
energized wiUi a VOX tiENS setti11g ,,I" l" c111d n,1r111<1l vo1c,· 

level input. 

DI$CtJSSlON 
VOX circuit was energized by background t'onven,al iun with 
a setting of 11 5 11 • VOX circuits sl1ould not be encrgi:lccl with 
a normal voice input with VOX SENS a.t 11 111 • DOC: V 16-GEN 
Squawk #245 (Open) 
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4. 6. l 

4.6.2 

4.6. 3 

Continued 

Problem not adequately identified as written. Subsequctlt 
tests indicate that original acoustical isolation between mike 
and earphone w;is inadeg\late, based upon in1proven1c~nt 
obtained by addition of isolation grommets. Problem is 
aggrevated by improper position of voice tubes. The mikes 
were designed to operate in a pressure of 5 psirt. Under 
atmospheric pressure ( 14. 7 psia). VOX SENS setting will be 
at a lower number than normal. Thert~fore, if the VOX 
triggers occasionally at a setting of "l 11, this is normed. 

ACTION REQUIRED W. Petynia NASA-MSC 7-29-66 
Action will be determined in a special meeting to be called 
by NASA. Report conclusions. 

Originator C. Olesen NASA-RASPO 

PROBLEM - VOX Keying of HF Transceiver 
When in VOX operating mode of, the HF Transceiver, the 
received voice was garbled and intermittent. 

DISCUSSION 
This was observed during OCP-P-0129A. It was found that 
at a VOX setting of 9 with loud earphone volume (7), the 
received HF voice would trigger the VOX ca.using the 
received voice to be interrupted. This could also be caused 
with a volume setting of 9 (uncomfortably loud) or a VOX 
setting of 7-1/2. When both controlci were at norrnal positions 
(VOX = 5, VOL =6), proper operation of the HF was obtained. 

ACTION REQUIRED W. Petynia NASA-MSC 7-29-66 
Action will be determined in a special meeting to be called, 
by NASA. Report conclusions. 

Originator NASA Flight Crew 

PROBLEM - VOX Elimination 
The current VOX is not acceptable to the astronauts for flight. 

DISCUSSION 
The mechanical isolation between earphone and microphone 
has been improved, However, it is rt-H.,ommended that the 
VOX should be eliminated. This would decrease the amplifie1· 
sensitivity and would increase the background noise. 
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4. 6. 3 

4.6.4 

4.6. 5 

Continued 

ACTION REQUIRED W. Petyn.ia NASA-MSC 7-29-66 .. 
Action will be determined in a special meeting to be called 
by NASA. Report conclusions. 

Originator D. Marfice NAA-ATO 

PROBLEM - Audio Feedthru 
With an audio center turned off completely, (all under control 
panel switches at center) audio can still be heard at a very 
low level. 

DISCUSSION 
This audio is intercom from another position and reciever 
outputs. One audio center position must be turned on to get 
this feedthru. Doc. TPS-OCP-P-0129-008A (Et1gr. 
evaluation). Audio feedthru from one position to another is 
thru the Caution and Warning system tone generator. This 
was verified on S/C 014, TPS-V16-COM #237, by removing 
the S/ C connector from J -153 on the caution and warning 
tone generator. Recon,n,endations on how to eliminate 
problems on S/C 012. 

1. Install cutoff switch for use during sleep cycle 

2. Remove earphone during sleep cycle 

3. Add active isolation amplifier in caution and warning 
tone generator. 

ACTION REQUIRED W. Petynia NASA-MSC 7-29-66 
Action to be taken will be determined in a special meeting 
to be called by NASA. Report condusi\)ns and initiate action. 

Originator D. Marfice NAA - i\TO 

PROBLEM - No TV Video 
During OCP-P-0129 Seq. 19-192, were unable to obtain a 
TV picture at this time. 

Ref. OCP-P-0129 Squawk #2 

TPS O 129-040 T /S 

Vl6-GEN Squawk #160 
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Continued 

DISCUSSION 
Connector J 195, which connects to TV camera at LEH position, 
had broken wire at Pin 10. Connector J 19 5 was repaired and 
subsequent TV checks were good. Probable cause was move­
able TV bracket interfacing with cable. 

ACTION REQUIRED J. Cuzzupoli NAA-ATO 7-29-66 
Ensure interference problem is corrected by rerouting cable 
as required and report. 

Originator D. Marfice NAA-ATO 

PROBLEM - Audio Center VOX Releas.e Time 
Audio Center VOX release time is now adjusted bai;ed on 
verbal request. 

DDC. TPS V 16-GEN 126 

TPS OCP-P-0130A-008 

Vl6-GEN Squawk #218 

DISCUSSION 
The VOX release time was originally set at vendor to 2 
seconds. Verbal requests from NASA MSC Project Office and 
S/C O 12 astronauts, were for a VOX release time of 0. 7 5 sec. 
ATO felt the O. 75 seconds was too short, so all three audio 
centers were set for 1 second release time .. The astron;:iuts 
indicate that the 1 second release time is satisfactory. 

ACTION REQUIRED R. Larson NAA ENG 7-29-66 
1. Document the VOX ·release time setting. 

2. Change audio center functional checkout procedurt), 
MA 0205-0954, to indicate the de::iired rdeast:' time . 

Originator C.E. Olesen NASA-RASPO 

. . 
PROBLEM - MDC Panel' 19 Replacement (V 16-771349) 
Panel No. 19 will be replaced after OCP-P-0130B. 

DISCUSSION 
T\1is panel has the follo_wing COM functions and controlH: l. 
UP TLM CMD RESET 2. S-BAND AGC: MF.TEil ~. LEM 
recorder TAPE MOTION, This p,llH' I i-hrnd d lw re I'll(' :-ilPcl. 



4.6. 7 

4.6.8 

Continued 

LEM recorder Tape Motion Monitor will be checked during 
LEM recorder checkout. S-B3,nd AGC meter and UP TLM 
CMD reset function can be checked during tht'- TV checkout 
period. 

ACTION REQUIRED J. Cuzzupoli NAA-ATO 7-l.9-66 
S-Band AGC meter and UP TLM CMD 1·eset fundions will LH' 
checked by TPS prior to shipment. 

Originator D. Marfice NAA-ATO 

PROBLEM - TV Camera Checkout 
TV Camera operation has not been checked t1t1der worst 
lighting conditions, that is, looking at CCC with all couch 
floodlights turned to maximum brightness. 

DISCUSSION 
It is presently planned to check the TV Camera operatiuu 
under these conditions during the ECS Suit Loop Checks in 
the aft heat shield fixture. No Process Spt~cification or 
OCP requirements exists for this test. 

ACTION REQUIRED J. Cuzzupoli 
Perform test by TPS prior to shipment. 
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4. 1. 3 
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SECTION 4 - COMMUNICATIONS SYSTEM 

Part B - Historical Information 

Originator D. Marfice NAA-ATO 

PROBLEM - Cl4-442 CTS Displayed Verify Error on 
Update Check 
When sending test message from Cl4-442 to USBE, a 11 VERIFY 
ERROR" was indicated al the Cl4-442. Also, no validity was 
received on ACE. ( Ref. Phase I Report. ) 

RESOLUTION 
Add to Resolution. It was found that the 1 KC reference in the 
bi-phase UDL signal was reversed by 180°. An EO 450477, 
was worked to the CTS wiring. Subsequent chel..'.ks during 
OCP-P-0129 with CTS on up-data were good. 

Originator D. Marfice 

PROBLEM - Updated Results of OCP-P-8100 

RESOLUTION 

NAA-ATO 

All sequences were satisfactorily perfonned. The Ph,u;c 
Report lists the significant problem:; encountered during the 
test run of OCP-P-8100. 

Originator D. Marfice NAA-ATO 

PROBLEM - Poor TV Video 
OCP-P-0l30A - Sequence 12-073. Unable to verify picture 
on TV n1011itor in RF room - TV being transmitted from C/ M 
via S-Band. 

Ref. TPS OCP-P-0l30A-007 

OCP-P-0130A Squawk No. 3 

Vl6-GEN Squawk No. 217 

RESOLUTION 
Coax connector P 141, which carries TV video, has an inter­
mittent short between center conductor and shield. Connector 
Pl41 was replaced. Subsequent checks on TV video were go•>d. 
Investigation deterrnined that tlw cable and cu11nt·cl<1r W<'l't' 

seµarated apparently due tu hurnan t•rrur. 
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4. 6. 11 

4.6. 12 

Originator D. Marfke NAA-ATO 

PROBLEM - S-Band PRN Delay Time 
During OCP-P-0130B, S-Band PRN delay time was measured 
by Cl4-348 Manual Measu1·emcnt Technique becau::;c of a 
malfunction in the C 14- 348 digita 1 rt'adout. Ranging dday 
time was approximately 170 nanoseconds higher than in 
previous tests. This reading is acceptable pending 
re1neasurement of GSE delays using manual n1ea1Suren1ent 
technique. 

Doc. OCP-P-0130B Squawk No. 25 

RESOLUTION 
Manual measurement does not agree with previou,., Cl4-34H 
ranging delay measurements. The reading obtained in 
OCP-P-0130B is not acceptable but previous C 14- 348 
measurements will be used for delay time. Ranging delay 
measurements will also be made at Florida Facility. 

Originator D. Marfice NAA-ATO 

PROBLEM - VHF/ AM Sounded Gar!?le_<l on Facility Intercom 
During OCP-P-0130B Sequence 19, after establishing commu­
nications with CCL position via VHF/ AM, it was almost 
impossible to understand garbled voice trans1nissiom,. 

RESOLUTION 
The difficulty in understanding CCL was due to impropt!r 
adjustnicnt uf the GSE VHF reciever and tlie audio amplifier 
that interfaced with facility intercorn network. Tlw heavily 
loaded facility intercom adds mnch noisti to the sy ::;'tern and 
careful adjustment of the GSE is required for the best vuice 
quality. VHF/ AM voice checks WtHe loud and clear whl'n not 
cunnectcd tu facility inlcrcmn. 

Originator C. Olesen NASA-RASPO 

PROBLEM - Sync Loss on S-Band &c VH:F/.F'M PCM, 
During OCP-P-0l30B, periodic momentary loss of sync 
occured at TGS. This caused a loss at ACE sint·c TGS 
were furnishing them the PCM airborne data. 
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4. 6. 13 

Continued 

RESOLUTION 
Some momen.tarily sync losses were expected a.nd noted in the 
OCP during antenna swHching tests. As for other sync losses, 
TGS played back recorded PCM tapes and sync losses did not 
appear at the same time as they appeared in real time. This 
indicates problem was injected by the TGS. Additional ACE 
SYNC losses were experienced because of TGS/ ACE 
interleaver interface problems. Additionally, the use of elec­
tromagnetic environment in this area of Bldg 290 creates an 
electromagnetic environment in this area, that could cause 
these momentary losses when radiating in the open loop 
configuration. 

This will be monitored on future CSM. Report at CSM O 14 
S. A. meeting. 

Originator D. Marfice NAA-ATO 

PROBLEM - No PCM Modulation on VHF/FM and S-Band 
During Seq. 28 of OCP-P-0130A, TGS reported no PCM 
modulation existed on S-Band on VHF/GM. 

RESOLUTION 
Doc. OCP-P-0130A Squawk No. 6 PRR Ml 18845 

TPS-0130A-009 T/S P.A. R. MA025658 
TPS-V 16-GEN-134 

Checks showed no Low Pass Filter or Band Pass Filter 
outputs from the PMP to the VHF/ FM and S-Band Trans­
mitter. The PMP ME 478-0021-0004 was replaced. Original 
S/N 026720120025 NEW S/N 026720120024. Subsequent (.'.hecks 
with ~CM modulation were good. Additional copies of PMP 
discrepancy action records and resolution for unit in S/C O 12 
were supplied to NASA. 
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s. 6. 1 

s. 6. 2 

5. 6. 6 

SECTION 5 -INSTRUMENTATION SYSTEMS 

Part A - Action Items 

Originator H. Roshon/R. Roush NAA-ATO 

PROBLEM - Bad Transducer 
(CF0550P), diff. press. CP No. 2 branch. Signal conditioner 
outputs 5. 5 vdc with no pres sure on ECS lines. S /B O vdc. 
T/X TPS Vl6-GEN-105 Sqk. No. 180. 

DISCUSSION 
TPS Vl6-GEN-l 75 removes and replaces CF0550P. Meas. 
verif. to be made during c / ::> of ECU. 

ACTION REQUIRED H. Roshon NAA-ATO 7-29-66 
Verify test is completed and data recorded, prior to ship. 

Originator H. Roshon/R. Roush NAA-ATO 

PROBLEM - Bad Transducer 
(CF048 l), reads 99. 9 percent, should be approx. 23 percent. 
(CP inlet temp). T /S TPS Vl6-GEN-074, COM Sqk. No. 337. 

DISCUSSION 
TPS Vl6-GEN-101 replaces CF0481T. Meas. verif. to be 
made during c/o of ECU. 

ACTION REQUIRED H. Roshon NAA-ATO 7-29-66 
Verify test is completed before shipment and data recorded. 

Originator H. Roshon NAA-ATO 

PROBLEM - (CT0012X), Tape Motion Monitor, Lamp Stays 
On When Tape Stops 

T /$ TPS OCP-0129-059 Sqk. No. 76 

DSE converter circuit treatment of 51. 2 kc clock, and NRZ 
data from PCM is such that a feedback or leakage voltage of 
+2. 5 and o. 5 vdc is placed on the B+ and B- (+12 and -5 vdc) 
lines respectively, of the'tape motion sensor module when.the 



5. 6. 6 

5. 6. 7 

' \ 
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,. 

Continued 

normal B+ and B- voltages are cut off. A resultant signal 
of 1. 8 vdc is present on the output line of this module. The 
PCM counts this 1. 8 vdc as a binary "one" and outputs the event 
thus giving a false tape motion "on" indication. 

DISCUSSION 
EO MSZ1317 changes tape motion sensor module output to 
reduce the present value of residual voltage (1. 8 vdc) to a 
value below the binary "one" threshold level ( 1. 2 vdc) of the 
PCM. 

This is a DSE design problem. 

NOTE: EO not as yet received and no work as yet 
accomplished. 

ACTION REQUIRED 
Release EO. 

D. Turk/G. Mitchell NAA Eng 
7-29-66 

ACTION REQUIRED J. Cuzzupoli 
Accomplish mod and verify prior to ship. 

NAA-ATO 
7-29-66 

Originator H. Roshon/R. Roush NAA Eng 

PROBLEM - Battery Charger Output Display 
(CC0Z 15) Battery charger current rnunitor. Output displays 
o. 01 amps on CRT when C/M meter display indicates greater 
than 1 amp charging current through battery shunt R4. When 
a diff. voltage of 100 mv was applied to Diff. Amp. acroi.s 
shunt R4, (with O vdc common mode voltage) the CRT display 
was normal indicating 5 amps. When common mode voltage 
on shunt was increased to 13 vdc, CRT display dropped to 
O. 01 amps. 

DISCUSSION 
Procurement Document MC 901-0081 PP• 3. 5. 1. 3. 5. 1. 
specifies common mode rejection to be greater than -95 clb 
up to only 10 vdc. CSM application has this module sensing 
Z line having a comm.on mode. voltage of greater than 35 v~c. 
Module P/N SlZ-3041. T/S TPS OCP-0129-054 Sqk. No. 78, 
Vl6-EPS-IZ4 Sqk. No. 167. Current fix proposed, requires 
conditioner mod with long lead time precision resistors. 

I. 
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5. 6. 9 

5. 6. 12 

Continued 

ACTION REQUIRED C. Zeminick NAA-ENG 7-29-66 
Make detailed analysis and recommend alternate solution. 
Either a different fix which does not require a revised signal 
conditioner or a quick fix using proposed method. 

Originator H. Roshon/R. Roush 

PROBLEM - Heat Shield Instrumentation 
The aft shield instrumentation has not been tested while 
connected to the spacecraft. 

DISCUSSION 
This test will be conducted when the heat shield is electrically 
mated to C/M while in the heat shield fixture at Downey. 

ACTION REQUIRED H. Roshon/R. Roush NAA-ATO 
7-29-66 Verify completion of test and report. 

Originator L. Braquet NASA-KSC 

PROBLEM - Q Ball Vector Display 
Q Ball Vector sum meas. LS000 IV spacecraft display was 
checked out; however this does not prove that the system will. 
function properly with the Q ball, panel meter, and PCM. 
KSC reported S/C 009 had a problem with loading of this 
circuit. 

DISCUSSION 
Further investigation of the interface is required as there may 
be an incompatibility between the two. 

ACTION REQUIRED 

Investigate and report. 

ACTION REQUIRED 

F. Rotran1el 

L. Troolines 

NASA MSC 
7-29 -(J6 

NAA F:ng 
7-29-66 

Verify ICD for meter and 0-Ball requirement·••. _ _ 
I't·;:· .• _ . .1:\.1;;,, 
-P.'}' •,,_• ... J( 

-~ -• . ~ r: 
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s. 6. 15 

s. 6. 17 

s. 6. 18 

Originator C. E. Olesen NASA-RAS PO 

PROBLEM - Panel Replacement 
Rework of panel 19 and retest is required. 

DISCUSSION 
Check out flight qualification recorder switch after panel 
installation with mission equipment for proper operation. 

ACTION REQUIRED H. Roshon NAA-ATO 7-29-66 
Will be checked during TV checkout with aft heat shield 
checkout at Downey. 

Originator NASA Crew 

PROBLEM - Calibration Curves 
Need calibration curves for CSM panel meters. 

DISCUSSION 
None 

ACTION REQUIRED NAA-ATO 
8-20-66 

Provide calibration curves for CSM panel meters and TM 
data. Information to go to Astronauts at KSC. 

R. Parsons 

Originator R. La.nzkron 

PROBLEM - CTE Mod on CS.M 011 

NASA-MSC.· 

NAA-ATO 7-29-66 
Is this mod to be accomplished on CSM 012? (This is an 
input filter. ) 

DISCUSSION 
Mod is being done on CSM O 11 at the present time. NAA Eng 
recommends that this mod be accomplished on a non­
interference basis. Do not modify CSM O 14 until CSM O 14 
Systems Assessment. 

1 

/ 

ACTION REQUIRED R. Roush ! NAA-~O 7-29-66 
. I 

Make the CTE Mod on CSM 012 :eer rele~e~ocumentation 
• (hardware is available) prior to,.,ECU .¢he'°5=J<.°Sut. 

•. 
I;' 

/'; ;· ... 

• /, .-

I 

l 

/ 



5.6.Zl Originator D. Marfice NAA-ATO 

PROBLEM - LEM Recorder Checkout 
The LEM recorder functional checkout has not yet been 
accomplished per MA0Z03-040Z. 

DISCUSSION 

It is presently planned to perform the LEM recorder functional 
checkout with CSM in the heat shield fixture. GFE equipment 
not yet available. 

ACTION REQUIRED J. Cuzzupoli NAA-ATO 7-29-66 
Functional checkout of LEM recorder will be done by TPS 
prior to shipment. 
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5. 6. 4 

SECTION 5 -INSTRUMENTATION SYSTEMS 

Part B - Historical Information 

Originator H. Roshon/R. Roush NAA-ATO 

PROBLEM - Caution and Warnin_L Alarm at Separation 
(SP0020T) SPS Wall Temp Hi. Causes a. Mastel" Ala1·m du,ring 
CSM separation. With C/W mode switch on panel l l in the 
C/M position, only the SPS Wall Temp lan1p on panel l l is 
inhibited. The Master Caution is still received. 'l' /f. TPS 
OCP 130B-007A Sqk. No. 8. 

RESOLUTION 
{SP0020T) temp. sensor iH the 4th re siatancc gage of a bridge 
ampl. in the Collins SCE in the C/M. On separation, the 
bridge ampl. senses the opened line input as a maxinmm 
increase in 's'ensor resistance and ouputs the corresponding 
voltage level which in turn triggers the Master Caution Alarm 
as a. high ten1p. condition. 

All KSC procedures must indicate that the C&.W switch will be 
set in the CM /SM position not CM. 

Originator H. Roshon/R.Roush NAA-ATO 

PROBLEM - Lack of DSE SYNC 
Ref. OCP-P-0130 (Dry Run). Unable to obtain sync on S-Band 
or VHF-FM data playback frorn DSE. 

T/S TPS OCP-0130-015 Sqk. No. 23. Track No. 4 data 
missing on playback ME 435-0013-0035 S/N 053330150015. 

RESOLUTION 

DSE package problem. Bits 4 and 8 missing from data in ~11 
words. This indicates faulty digital channel. CSM O 12 DSE 
was replaced with SC 014 DSE. New package performance 
was OK in OCP 0129 and 0130 reruns. 

SC O 12 DSE had a module failure. 

PAR No.· 28656 dated 7-9-66. 
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s. 6. 5 

s. 6. 8 

5. 6. 10 

Originator H. Roshon/R. Roush NAA-ATO 

PROBLEM -
(SP0020T) SPS Wall Temp Hi. Indicates -26 F on CRT, should 
be +75 F nominal. Resistance of sensor measured properly at 
3. 3 K ohms. However, one side of sensor n1easured less than 
1 ohm to VGP. Shield ground is electrically connected to one 
side of the temp. sensor which functions as the fourth side 
(active gage) of a differential bridge amplifier. This electrical 
connection is made within the Aerojet harness per Aerojet 
design but appears to be unstable and incompatible with the 
design of Collins diff. bridge ampl. 

T /S TPS Vl 7-GEN-107 Sqk. No. 199 

RESOLUTION 
EO M504005 removed VGP ref. to (Aerojet harness) shield 
of SP0020T. A complete end to end check will not be done at 
Downey. Ohmmeter check only will be accomplished. 

Originator (Flight Crew) 

PROBLEM - Digital Event Tim.er 
When starting or resetting the digital event timer, it will 
spin rapidly prior to picking up the count. 

RESOLUTION 
This is normal for this digital counter. In order to reset in 
the time allowed all columns move to the correct setting at 
once. 

Originator H. Roshon/R. Roush NAA-ATO 

PROBLEM - Measurement 
The following measurements were not installed for OCP O 130. 

RESOLUTION 
These measurements have been channel identified and polarity 
checked during subsystem OCP' s and are. listed for informa­
tion only. 
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Measure-
ment 
No. Title 

CA5480T Temp Aft Heat Shield 

CA5481T Temp Aft Heat Shield 

CA5482T Temp Aft Heat Shield 

CA5483T Temp Aft Heat Shield 

CA5484R Flux Aft Heat Shield 

CA5490T Temp Aft Heat Shield 

CA5491T Temp Aft Heat Shield 

CA5492T Temp Aft Heat Shield 

CA5493T Temp Aft Heat Shield 

CA5494R Flux Aft Heat Shield 

CC0178T Temp Batt II A" Case 

CC0I 79T Temp Batt 11 B" Case 

CC0188P Press Batt Comp Manif 

SC2160X PH Factor HzO Condition, F. C. 

SC2161X PH Factor HzO Condition, F. C. 

SCZ16ZX PH Factor HzO Condition, F. C. 

SCZ060P Nz Press F. C. 1 Resulated 

SCZ061P Nz Press F. C. Z Regulated 

SCZ06ZP Nz Press F. C. 3 Regulated 

, .r•';i SCZ066P Oz Press F. C. 1 Regulated 
•"" ' ' 

,, .. , 
_;,. 

~ 
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-

Continued 

Measure-
ment 
No. 

SC2067P 

SC2068P 

SC2069P 

SCZ070P 

SCZ071P 

SC2081T 

SC2082T 

SCZ083T 

SC2084T 

SC2085T 

SCZ086T 

CF0153T 

CF0008T 

CF00lZP 

CF0015P. 

CF0016P 

CF0017T 

CF00!BT 

CF0019O 

Title 

0 2 Press F. C. 2 Regulated 

Oz Press F. C. 3 Regulated 

Hz Press F. C. 1 Regulated 

Hz Press F. C. 2 Regulated 

Hz Press F. c. 3 Regulated 

Temp F. C. 1 Cond Exhaust 

Temp F. C. 2 Cond Exhaust 

Temp F. C. 3 Cond Exhaust 

Temp F. c. 1 Skin 

Temp F. C, Z Skin 

Temp F. C. 3 Skin 

Temp Comp Inlet 

Temp Suit Suit Supply Manif 

Press Suit Demand Reg Sense 

Press Suit Compressor Dif 

Press Glycol Pump Inlet 

Temp Glycol Evap Outlet Steam 

Temp Glycol Evap Out.let Liquid. 
'· 

Quantity Glycol Accumulator 
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- 5.6. 10 Continued 

Measure-
ment 
No. Title 

CF0034P Back Pressure Glycol Pressure 

CF0135R Temp Compressor Inlet 

CF0136R Flow Rate Man Inlet to Suit 2 

CF0137R Flow Rate Man Inlet to Suit 3 

CF0184T Temp CO2 Absorber Outlet 

SF0041T Temp 02 Tank 1 

SF0042T Temp 02 Tank 2 

SF0043T Temp Hz ~ank 2 

SF0044T Temp H2 Tank 2 

SRS0OlP He Pressure Tank A 

SR5002P He Press Tank B 

SR5003P He Press Tank C 

SR5004P He Press Tank D 

SR5065T Temp Engine Pkg Al 

SR5066T Temp Engine Pkg Bl 

SR5067T Temp Engine Pkg Cl 

SR5068T Temp Engine Pkg D 1 

SR5729P He Manifold Press 

SR5733P Oxidizer Manifold Press 

- SR5737P Fuel Manifold Press 
,,, 

'\. 

.. 



- , 5. 6. 10 Continued 

Measure-
ment 
No. Title 

SR5776P He Manifold Press 

SR5784P Fuel Manifold Press 

SR5817P He Manifold Press 

SR5821P Oxidizer Manifold Press 

SR5822P Fuel Manifold Press 

SR5823P Fuel Manifold Press 

SR5830P He Manifold Press 

SR7128T Temp Inj. Head/Y Eng Syst. B 

SR7134T Temp Inj. Head CCW Eng. Sys. 

LS000lV Q Ball Vector Sum Output 

LS0090X Tower Fhysical Separation Mon A 

LS0091X Tower Physical Separation· Mon B 

CS0I00X CM-SM Physical Separation Mon A 

CS0l0!X CM-SM Physical Separation Mon B 

~ 

SP0048T MCR 1451 

SP0049T MCR 1451 

SP0045T MCR 1451 

SP0054T MCR 1451 
~ 

SP0055T MCR 1451 

- SP0057T MCR 1451 

SP0058T MCR 1451 

5.i.11 
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5. 6. 10 

·S.6.13 

Continued 

Measure­
ment 
No. 

CJOOOIJ 

CJ0003J 

CJ0004J 

CF0002J 

CJ0060J 

CJ0061J 

CJ0062J 

CJ0063J 

CJ0064.T 

CJ0065J 

CJ0066J 

CJ0067J 

CJ0211X 

CJ0212.X 

Title 

Im.p. Pneumograph Astro 1 

Im.p. Pneunmgraph Astro 2 

Imp. Pneumograph Astro 3 

Pneumograph Sel Sw Out Sig 

EKG Axis 1 Astro I 

EKG Axis l Astro 2 

EKG Axis 1 Astro 3 

EKG Axis 2 Astro I 

EKG Axis 2 Astro 2 

EKG Axis 2 Astro 3 

EKG Axis 1 Sel Sw Out Sig 

EKG Axis 2 Sel Sw Out Sig 

Sel Sw Position Astro 2. 

Sel Sw Pos;ition Astro 3 

Originator R. Roshon/R. Roush 

PROBLEM - Hi Low PCM Rate Switch 

NAA .. ATO 

It.should be noted that the PCM high-low switch alone does not 
put the PCM in Low bit rate configuration. 

RESOLUTION 
·,The UDC relay must also be reset (PNL 19 "UP TLM CMD"). 
KSC procedures should reflect this. 



s. 6. 14 

5. 6. 16 

5. 6. 19 

Originator L. Braquet NASA-KSC 

PROBLEM - UDL CTE Update at T 
0 

The UDL may not be available for update of CTE at exactly T 0 , 

which was the mode of reset verified by testing at Downey. 

RESOLUTION 
The mission CTE reset time has not been established and KSC 
must incorporate CTE reset time in UDL tape. 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM -
During certain portions of S/C 012 testing, instrument 
calibration data for S/C 008 was used. Future testing should 
employ the correct calibration data for the vehicle being 
tested. 

RESOLUTION 
SIC 008 data not used. SIC O 11 Fuel Cell substitution unit cal 
data was used. These curves are the only data available for 
fuel cell Siubstitution unit. When flight fuel cells are used, 
correct cal data will be used. 

Originator J. Seigler NASA R&QA 

PROBLEM - Temperature Transducer Failures 
What is NAA action to upgrade these sensors (silicon sensor). 

RESOLUTION 
All similar items are being changed to platinum. All instru­
mentation replaced is of the new type which will reduce the 
failure rate. 

5-13 



6. 6. 1 

6. 6. 2 

SECTION 6 - REACTION CONTROL SYSTEM 

Part A - Action Items 

Originator L. Hull NASA-KSC 

PROBLEM - SM RCS Propellant Isolation 
There is a need to be able to assure the SM RCS pr'opellant 
isolation valves are open prior to lift-off. 

DISCUSSION 
Two fixes were proposed: 

I. MCR 1615. study only, which has not yet been imple.;. 
mented, will provide propellant isolation valve open posi­
tion monitoring capability. 

2. Wiring indicator switches in parallel gives positive open 
indication (both valves). 

NASA R. Lanzkron agrees to fix number two. which will be 
approved when requested. This applies to future vehicles. 

ACTION REQUIRED J. Gibb 
Implement fix No. 2 immediately. 

Originator R. Taeuber 

NAA-ENG 7-29-66 
Report status at CARR. 

NASA-MSC 

PROBLEM - SM RCS Quantity Gauging System 
What effort is required to change the existing SM RCS 
quantity gaging systen1 to configure for flight? The SC 0 12 
and SC 008 configurations must be identical for thermal test 
procedures. 

DISCUSSION 
MCR 1587, EO M464896, 7, 8 change the existing gaging 
system (Paint tanks). SC 008 configuration for Quad D is not 
painted but should be the same as SC 0 12. 

ACTION REQUIRED 
Revise MCR A 1587. 

J. Gibb 

This revision is not a CSM 012 CARR item. 

,f6-l 

NAA Eng 
7-26-66 

... 



6. 6. 3 

:6. 6. 4 

i 
, I 

Originator L. Hull NASA-KSC 

PROBLEM - RCS MCR 1599 Box Installation 
Refer to MCR 1599 (Installation of RCS switch-over boxes). 
Can the RCS boxes be installed without removing the aft heat 
shield? Why is this to be accomplished at the Cape ? 

DISCUSSION 
The boxes will not be available in Downey before shipping the 
CM. Design and the project office assure that the boxes can 
be installed with the aft heat shield installed. But this may 
not be possible. 

ACTION REQUIRED R. Larson NAA Eng 7-21-66 
Make a mock-up box to assure box can be installed with the 
aft heat shield in place and report. Initiate corrective action 
if box can not be installed. Report. 

Originator R. Taeuber NASA-MSC 

PROBLEM - SM-RCS Valve Signatures 
The SM-RCS valve signature traces indicate that either valve 
may close first but it is impossible to predict which one. 

DISCUSSION 
The cause is unknown but it is not a detrimental indication. 
This is documented on EO M421370. 

ACTION REQUIRED J. Gibb 
Supply rationale supporting EO M421370. 

Originator L. Hull 

PROBLEM - PVT Installation 

NAA Eng 
7-21-66 

NASA-KSC 

Refer to MCR 1587 {Replacement of Gianini gaging system). 
When will He tank sensing system be installed on CM and 
Quads ? What is KSC' s level of effort required? 

DISCUSSION 
A definition of task is required. The EO's are currently being 
collected into kit form and will be incorporated at KSC. 

ACTION REQUIRED J. Gibb NAA Eng 7•Z6•6t, 
Submit complete plan of action. 

,, ' 
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6. 6. 6 

6. 6. 7 

6. 6. 8 

Originator R. Taeuber NASA-MSC 

PROBLEM - Hz Tank Growth 

Justification is needed to show that abnormal growth of helium 
tank (Quad D) has not caused loosening of the tank thermocouple. 

DISCUSSION 
Ve,rify that tank history shows no abnormal characteristics and 
that the C/O (OCP 4175) did not subject it to conditions as 
severe as DVT or acceptance tests. Tank growth not a shipping 
constraint, however test data is required for evaluation. 

ACTION REQUIRED NAA Eng 
7-21-66 

DVT and acceptance test information is to be supplied for 

J. Gibb 

comparison. 

Originator R. Taeuber NASA-MSC 

PROBLEM - ACE Monitoring Capability 
Engine direct coil ACE monitor capability has not been 
implemented. 

DISCUSSION 
It should be accomplished for KSC checkout. Overheating of 
valves during test would have been prevented if this had been 
implemented. An RFC No. 12-3-29 was initiated. The study 
was completed (IL 696-600-040-66-120 dated 4-28-66). 

ACTION REQUIRED NAA Eng 
7-26-66 

Insure incorporation at KSC for CSM O I 2 test. Report status 
prior to CARR. 

R. Larson 

Originator W. Manha NAA-ATO 

PROB LEM - Quad C 
Quad C has not been sold to NASA. 

DISCUSSION 
The retest of replaced relief valves is in work and buy-off is 
pending completion. 

ACTION REQUIRED C. McKim NAA-ATO 
7-21-66 

C. McKim is to sell Quad C. Report completion. 



6. 6. 9 PROBLEM - RCS Contamination 
Rework has caused excessive contamination. 

DISCUSSION 
This was documented by Squawk No. 18. 

ACTION REQUIRED R. Larson NAA-ATO 7-Z0-66 
Report to R. Lanzkron by 7-20-66 at 1400 hours on existing 
CSM O 12 RCS contamination. 



6. 1. 1. Z 

6. 1. 10. 10 

6~ 6. 10 

SECTION 6 - REACTION CONTROL SYSTEM 

Part B - Historical Information 

Originator W. D. Manha NAA-ATO 

PROBLEM - Additional Phase I Report Information 
"CORRECTIVE ACTION" and "DOCUMENTATION" are 
omitted in the Phase I Report. 

RESOLUTION 
"CORRECTIVE ACTION" is "The cable was identified at P Ul 
per Vl6-4ZD337. Refer to V16-44712 l." 

"DOCUMENTATION11 is 11 Squawk 2, VI6-OCP-4171-012 TAIR 
BOOK. 11 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - Oxidizer Isolation Valve Overheating 
During OCP 7070, an RCS oxidizer isolation valve was over­
heated. Has this valve been replaced? If not, what guarantee 
is there that the mean tin1e failure has not been degraded? 

RESOLUTION 
The noted discrepancy is acceptable to NAA engr. RCS 
design engr. indicated a leakage rate of 1 ma at 100 vdc was 
acceptable. Resistance check to solenoid body showed that 
there was a leakage rate of 15 megohn1s at 50 vdc. This is in 
excess of acceptable level indicated above by 300 times. 
However, a supplier test of this con1ponent demonstrated 
infinite operation of this unit at I20°F - 140°F temperatures. 
The valve was subjected to five days of operations at tempera­
tures up to 380°F (3 tim.es spec) without failure. 

Originator S. Harvey NASA-RAS.PO 

PROBLEM - Oxidizer Valve Leakage 
During an injector valve leak test, it was observed that the 
-Y Sys B oxidizer valve leaked substantially more than the 
other valves but was well within tolerance. 



6. 6. 10 

6. 6. 11 

6. 6. 12 

6. 6. 13 

Continued 

RESOLUTION 
The leakage rate of approximately 1. 8 cc/hour if; acceptable. 

Originator W. D. Manha NAA-ATO 

PROBLEM - RCS Engine Valves 
During flow test on +P sys B replacement engine, the engine 
(fuel and oxidizer) valves failed to open. 

RESOLUTION 
The system was trouble shot but no problems could be 
detected. Failure of valve to open could not be repeated. The 
no-opening condition is attributed to the hand controller not 

. being held at the hard stops. 

Originator W. D. Manha NAA-ATO 

PROBLEM - Quad C Pitch Engine 
During test there was an indication of no flow through Quad C 
-Pitch Engine (GR8500). Before the syste1n was trouble shot 
the Quads were removed. S/C ti·oubleshooting did not reveal 
any problems. The squawk was tran::;ferred from the SC to 
the Quad C Books. T /S quad C did not reveal any problems. 

RESOLUTION 
The lack of a flow indication is attributed to the flow sensors 
or related equipment, which could not be set up to duplicate 
the original configuration because of the quad being removed. 
Reverification will be accomplished at KSC. 

Originator W.D. Manha NAA-ATO 

PROBLEM - RCS Engine Overheat 
The normal coils of the CM RCS engines were accidentally 
energized for a period of time. Four engines exceeded the 
200 ° F maximum operational temperature. 

RESOLUTION 
Refer to OCP-P-0126 NASA Sqk. No. 5. The four engines 
(+P and tY SYS A and B) that exceeded 200°F were removed 
and replaced. Those engines that did not exceed 200°.F were 
not degraded because the engines are designed to operatt, in 
environments up to 200°F. 



6. 6. 14 

o. 6. 15 

Originator W. Manha NAA-ATO 

PROBLEM - Excess Operating Time on RCS Engines 
The direct coils of the CM RCS engines were energized for 
26 minutes. The maximum injector valve temperature 
observed was l84°F. 

RESOLUTION 
Refer to Vl6-GEN-Sqk Z42, OCP-P-0130-SC 012 (dry run) 
Seq. 27-082. Since the engines are qualification tested for 
a 200°F working environment, the condition was accepted by 
NAA and NASA. 

Originator W. T. Armstrong 
(Flight Crew) 

PROBLEM - Service Module RCS Quantity Gaging System 
Additional information is required on the status of the SM/RCS 
quantity gaging system with respect to accuracy, reliability, 
and possible effects on scientific experiments. 

RESOLUTION 
S/M RCS quantity gaging system to be deleted per MCR A 1587. 
PVT gauging techniques will be used. See item 6. 6. 5 in 
Part A. 
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7.6.2 

7; 6.3 

7.6.4 

SECTION 7 - Sli:RVICE PROPULSION SYSTEM 

Part A - Action Items 

Originator N. Townsend NASA-MSC 

PROBLEM - Contamination Check 
Cold flow &: engine contamination checks have not been 
completed to reverify engine operation by NASA approved 
TPS's following rework. 

DISCUSSION 
Portions of OCP 4131 affected by dismantiling will be 
reperformed per signed off TPS. 

ACTION REQUIRED W. Jepson NAA-ATO 7-29-66 
Provide verification that above was accomplished. 

Originator N. Townsend NASA-MSC 

PROBLEM - Single Point Failure in FCSM 
In order to eliminate a single point failure, the FCSM requires 
a change to the switch and a continuity check. 

DISCUSSION 
An E. 0. has been written to cover this change as requested 
by the astronauts. Since the basic sy stt:m has been proven 
by OCP' s it is not necessary to perform or complete i;ystems 
check again. It is necessary to make a careful electrical 
continuity check of all new wiring and switches at Downey 
after completion of work. 

ACTION REQUIRED W. Hutchenson NAA-ATO 7-22-66 
Provide verification that problem has been corrected, 

Originator W. Jepson NAA-ATO 

PROBLEM - Damaged FCSM Cable 
FCS.M calbe is damaged at + z position under locking link 
shoulder and also kinked severly 4 11 back from connector a.s 
described in Squawk No. 242, 



7.6.4 

7.6.5 

7.6.6 

:e 

Continued 

DISCUSSION 
Damage seems to be confined to the cable shield. 

ACTION REQUIRED J. Long NAA-QA 7-29-66 
Normal MR action is required and problem must l.w reRolved 
and operation of cable verified before S/C leaves Downey. 

Originator N. Townsend NASA-MSC 

PROBLEM - Engine Heater Wiring 
Existing wire routing to engine heaters is not satisfactory, 
i.e. , attachment technique and strcs s relief. 

DISCUSSION 
NAA engineering to provide technical assistance to reconfigure 
wiring installation. Present heater widng must be properly 
protected and drawings or on-the-spot E. O. 's providt•d, to 
cover routing, terminations, clamping check out etc. Tb.is 
action will require full time engineering support to assure a 
timely job is p:roduced. 

ACTION REQUIRED NAA Eng 
7-22-66 

Provide engineering documentation and support to correct 
the problem. 

J. Lewin 

ACTION REQUIRED NAA-ATO 
7-22-66 

Installation and a continnity check to be completed at Downey. 

W. Jepson 

Originator N. Townsend NASA-MSC 

PROBLEM - Sump tank Installation 
Reverification of Oz and fuel sump tank is required following 
tank replacement for standpipe fix. During cold flow pretest 
the welded joints between the fuel and oxidizer sump tanks 
and the engine should be proof tested to 1. 25 times operating 
pressure as ~J{SC safety requirement. 

DISCUSSION 
This will be accomplished during cold flow tests per TPS. 
Full integrity of any fuel, oxidizer or pressurization lines 
cut during tank reqork will be verified tn 1. 25 ti.nwH 01H•r:1.ti1tg 

pressure (apµro:ximately 218 psi). 



7. 6. 6 Continued 

ACTION REQUIRED W. Jepson NAA-ATO 7-22-66 
Provide verification that above was accomplished. 



7. 6.7 

SECTION 7 - SERVICE PROPULSION SYSTEM 

Part B - Historical Information 

Originator R. Butterworth NASA-KSC 

PROBLEM - SPS Heater Checkout and FSCM Checkout 
When will the checkout of work on these systems be completed'f 

RESOLUTION 
The SPS Heater mod and MCR 1581 (FCSM) will be completed 
at Downey. Continuity checkout of the SPS heater temperature 
monitor modification and FCSM mod will be accomplished in 
Downey. Complete integrated check will be accomplished at 
KSC. 



8. 6. 1 

8. 6.2 

SECTION 8 - STABILIZATION AND CONTROL SYSTEM 

Part A - Action Items 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Flight Director Attitude Indicator 
During vehicle testing, when rate gyro power is off, reference 
voltage is removed from the demodulators which causes a 
continuous and rapid Limit cycling of the FDAI rate-gage 
needles. During testing, this condition was observed to 

continue £or many hours. A means for providing reference 
voltage to the display must be available during future testing 
to prevent this from occurring. 

DISCUSSION 
The problem will occur in flight and is not peculiar to testing. 
When the 11SCS Partial Power" switch is 11 on11 the RGP must 
be also "on". If it becomes necessary to turn the RGP power 
"off" the Rate Gyro switches on Panel 8 should be in 11 BMAG" 
position. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
Verify with M-H that no damage occurred to the unit as a 
result of this cycling. 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Attitude Controller Isolation 
The capability to isolate the attitude controllers must be 
verified so that malfunctions within the controller cables can 
be quickly removed from the control electronics loop, and 
still retain the required flight characteristics. 

DISCUSSION 
This information was previously requested from engineering. 

ACTION REQUIRED NAA Eng 
7-29-66 

Study and report prior to CARR on the SCS loop changes 
when one controller is removed from the system. 

R. Larson 
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8.6.5 

8.6.6 

Originator R. Burt/ L. Hill NAA-ATO 

PROBLEM - Meter Reading Errors 
When Rate Needles are in the ±1 deg/ sec full scale-mode the 
following indications are observed -

Roll reads 0. 2 degree offset 

Yaw reads 0. l degree offset 

Pitch reads O. 0 degree offset 

Should read O degree offset. 

DISCUSSION 
There is no resolution to the gage problem at the present time 
since this scale uses a 140 mv/0. l degree input to the gage. 
There is no problem of error in the rate gyros. If there were 
the system would stabilize about the offset output bias. 

NAAEng 
7-29-66 

Verify report that spacecraft hardware functional capability 
as stated above is acceptable for maneuvering at 0, 5 dt~g/ sec 
and report prior to CARR 

ACTION REQUIRED W. Fouts 

Originator W. Armstrong (NAA Pilots) 

PROBLEM - RCS ca abilit Durin Main Bus E'ailure 
Due to the manner in which the S M RCS engli1es are apporw 
tioned between Main Bus A and Main Bus B, it appears that 
failure of either bus would prevent the simultaneous achieve­
ment of X translation and attitude control. 

DISCUSSION 
Both are required simultaneously to accomplish SPS thrusting 
or RCS retro. Can +X translation and attitude control be 
accomplished if one bus fails? 

ACTION REQUIRED NAA Eng 
7-29-66 

Problem will be evaluated and solution reported prior to 
CARR. 

R. Larson 

8-2 



8. 6.7 

8. 6. 8 

8.6.9 

PROBLEM - Hand Controller Cables 
Controller Cables have been damaged during CSM testing on 
all controllers. 

DISCUSSION 
The cables require additional protection. This may be done 
with Heat Shrink sleeving or spiral tape. 

ACTION REQUIRED R. Larson NAA-ENGR 7-29-66 
The handcontrollers will be PRR to Honeywell, to incorporate 
the sleeving. Engineering will authorize this action. 

Originator R. Burt/ L, Hill NAA-ATO 

PROBLEM - FDAI Harness Checkout 
FDAI harness Hipot and Physical Mating Verification (Ref, 
Squawk No. 249) have not been accomplished. 

DISCUSSION 
This will be completed prior to shipment. 

ACTION REQUIRED N. Casson NAA-ATO 
8-4-66 

Accomplish by TPS (which is in preparation) and report results. 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Delta V Counter 
During Downey testing, the Delta V Counter was repeatedly 
driven to the stops where it would chatter for considerable 
periods 0£ time. What degradation to the display has 
occurred? 

DISCUSSION 
Thia occurred about 5 or 6 times during testing for periods 
up to 15 min. 

ACTION REQUIRED NAA Eng 
7-29-66 

Determineif any detrimental consequences have or will occur 
due to the described chatter during past and future testing. 

W. Fouts 
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8. 6. 11 

8. 6. 13 

8. 6. 17 

Originator W. Arrn strong ( Flight Crew) 

PROBLEM - No. 1 Translation Controller Color Coding 
The original engineering requirement to paint the No. 1 
Translation Controller so that it may be identified as the one 
incorporating the Abort feature is not adequate. 

DISCUSSION 
During Downey testing, the No. 1 controller cannon plug was 
connected to the No. 2 vehicle plug and the test team was 
getting ready to re-lable the vehicle l.>cforc the error wa;-; 
discovered. The controller, both en<lH of the connector cable, 
and the spacecraft connector plug (J 167) i:,hould all havt) yellow 
and black diagonal stripes so that there is no possibility 
of improper installation by either the test teams ur the 
flight crew. Engineering has provided the documentation tu 
accornplish this on CSM 0 12. 

ACTION REQUIRED N. Casson 
Accomplish the coding and verify. 

Originator R. Burt/L. Hill 

PROBLEM - Deadband Rl'quirements 

NAA-ATO 
7-29-66 

NAA-ATO 

Information concerning propellant consumption in the 0. L and 
0. 5 attitude and rate dcadband is not available. 

ACTION REQUIRED W. Fouts NAA-ENG 
7-29-66 

Define actual attitude and rate deadbands to bfc' used and 
provide analysis to verify t>rOpellant consumption is not 
excessive for· the planned mission. Report prior tn CARR. 

Originator W. Arn1stro11g ( NAA Pilols) 

PROBLEM - FDAI Aligmr,ent 
When. alligning the FDAI with the align pushbutton, releasing 
the button caused the Roll Attitude Error Needle, the Roll 
Indice; and the Attitude Hall to jump 4 to 5 degrees away from 
the desired position and ~emain there. 

DISCUSSION 
The 4 to 5 degree jump occurs due to incorrect procedures 
in the FDAI align sequence. 
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8. 6. 17 

8.6. 18 

Continued 

The OCP' s at Downey have been corrected to prevent this from 
occurring during future spacecraft testing. The correct 
procedure is to perform the FDA! align function in backup 
rate mode or in another mode when the BMAG1 s are not 
returned to the AGGV loop upon removal of the FDAI align 
command. 

ACTION REQUIRED W. Fouts NAA-ENG 7-29-66 
The operational procedures used by the flight crew are to be 
changed to overcome this problem. 

Originator R. Burl/ L. Hill NAA-ATO 

PROBLEM - Extraneous SGS Pulses 
Extraneous pulses (5 msec) were noted at output uf SCS 
solenoid. PCM data indicated these extraneous 1 bit pulses 
(Normal pulse is 18 msec). 

DISCUSSION 
It is not considl:Sred to be an SGS problem and it is not con­
sidered to have bothered the RCS. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
Determine probable cause of these pulses and report. 



8. 1.2. 1 

8.6. 3 

8. 6.4 

SECTION 8 - STABILIZATION AND CONTROL SYSTEM 

Part B - Historical Information 

Originator F. Brown NAA Eng 

PROBLEM -Master Caution Alarm 
Master Caution Alarm came on when Pitch Gimbal Drive 
Motor was activ-ated. 

RESOLUTION 
This was caused by overcurrent relay transient signal. An 
engineering prototype filter has been evaluated in the CSM 
during integrated test. The filter was found to be acceptable 
and a deliverable unit will be installed in CSM 0 12 per 
MCR 1515 RI. The RF filter will be added to the S/C wiring 
at KSC. Hardware will be available about 8-16-66. 

Originator W. Armstrong (Flight Crew) 

PROBLEM - BMAG Alignment 
What is the effect of activating the BMAG' s when they are 
cold? Does loss of the heaters destroy the backup attitude 
reference system? 

RESOLUTION 
The BMAG 1 s may be started cold five times before it becomes 
necessary to recheck the mass unbalance drift characteristics. 
No physical damage can be done to the gryo rather wheel 
preload. However, torque changes due to lower operating 
temperatures may cause shifts in gyro drifts if numerous 
cold starts occur. Since the mass unbalance drift character­
istics have been checked and 5 starts are currently available 
on CSM 012. 

Originator W. Armstrong (NAA Pilots) 

PROBLEM - Translation Controller Force Gradients 
Due to the force gradient characteristics, rotating the 
translation controller from the MTVC (CW) poeitioh to the 
NEUTRAL position results in overshoot to the ABORT (CCW) 
position. Thi~ condition has resulted in many in-test 
difficulties. Either the force required to rotate the contri,>llcr 
from NEUTRAL to the ABORT position Hhould exccl>.<l that 
required to return the controller to NEUTRAL from the 

8-6 



8.6.4 

8 t 10 

8. 6. 12 

8. 6. 14 

Continued 

MTVC position or a removable lock pin should be provid,)d tn 
µrevenl inadvertent rotation to the ABORT position. 

RESOLUTION 
For all occasions except during launch the abort switch 
circuit breakers are op~n and non-functional. During SPS 
abort, the only effect of going back into ABORT position after 
MTVC would be to short the +X direct.coil. 

Originator W. Arm strong ( Flight Crew) 

PROBLEM - Minimum Impulse 
The flight Crew requires information concerning the 
minimum in1pulse firing that could be achieved using manuaJ 
ignition and shutdown tcch11iqes. 

RESOLUTION 
The spacecraft minimum impulse firing charactc rif.itic are 
contained on curve 3-7, page 3-29 of SID 65-1702. 

Originator W. Armstrong (NAA Pilots) 

PROBLEM - No. 1 Attitude Controller 
The locking pin for the No. 1 Attitude Controller requires 
approximately 20 to 25 ponnds of pull force to remove it 
from the handgrip. This magnitude ,,f exertion is unacceptable 
during zero g operations. 

RESOLUTION 
This was caused by a niechanical obstruction in the locking 
µin insert hole ( located on the handgrtp). Rework ol' tlw 
handgrip proved sufficient. 
Note: Both rotation handcontrollers have been replaced. 

Originator R. Burt NASA-MSC 

PROBLEM - Data Required 
Data verification is required for Seq. 19-585 OCP-0130B. 
(Opposite Roll jets fired, no pitch, correct YAW). 
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8.6. 14 

8 '- 15 

8. 6. 16 

Continued 

RESOLUTION 
G/N input was Pitch+ h 88 VRMS CGZZ06 

Yaw +7. 5 VRMS CG2236 

Roll - 7. 5 V RMS CG2266 

Data was received and found to be correct as stated above. 

Originator J. Stilley NASA-KSC 

PROBLEM - "THUST ON/OFF/NORMAL11 Switch Single Point 
Failure 
A single point failure exists in the SGS Thrust ,on/ off/ normal 
switch as follows: If this switch cannot, or has not been 
turned to "OFF" prior to CM/ SM separation it will cause the 
pitch and yaw auto control interrupt. 

RESOLUTION 
This problem is ·circumvented on unmanned configuration 
spacecraft by installing circuit interrupters (S/C-009 & OU, 
017 &: O~O). However manned configuration spacecraft, 
including CSM-012 have no interrupters. If a failure of tbe 
11 th rust on/ off" switch occurs the astronaut has the capability 
.of using the direct RCS coils. This then provides the 11 Back-up11 

system for the auto coils. 

Originator J. Stilley NASA-KSC 

PROBLEM - Retest Requirements 
The following SGS interfaces have been or will be invalidated 
prior to shipment due to removal of equipment. 

RESOLUTION 
This equipment includes: AGAA, FDA!, G&N, RGP, DECA, 
SPS engine, rotation controllers and RCS motor switcht•s. 

Violation of these interfaces compromises KSC, MSG 
phi4l.sophy of the S/C being delivered in flight ready configura­
tion. NASA/NAA should exercise extra precautions during 
KSG checkout to insure a11 interfaces are verified. 
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9. 3. 4. l 

9.3.4.3 

SECTION 9 - GUIDANCE AND NAVIGATION SYSTEM 

Part A - Action Items 

Originator S. Snipes NASA-MSC 

PROBLEM - IMU - Excessive Drift 
IMU S/N-9 in G&N 12/50 exhibited X-IRIG excessive drift, 
excessive and unstable X-PIPA misalignment about Z, and 
X-PIPA scale factor. 

DISCUSSION 
IMU S/N .!.J was removed from S/ C. Lab tests indicate X-IRIG 
and X-PIPA failures. Replacement of the IMU will al11.:•viate 
this condition. During S/C testing tlw IMU was damaged by 
sudden loss and reapplication of power t.o the S/C 81.:!Veral 
times due to incorrect operator procedure. 

ACTION REQUIRED J. Kaiser ACED 
8-4-66 

Replace IMU S/N 9 with IMU S/N 2 which has been repaired. 

ACTION REQUIRED R. Larson 
Drop-out relay is to be added to GSE. 

ACTION REQUIRED N. Casson 

NAA Eng 
7-29-66 

NAA-ATO 7-l..9-66 
Insure operator procedu1·e s are modi fic<l to prevent sudden 
reapplication of power. 

Originator S. Snipes NASA-MSC 

PROBLEM - Qual Testing 
The Oualificati()n test progran1 is incomplete (or the G&N 
systern. 

DISCUSSION 
Estimated completion of the program is August, 1966. 

ACTION REQUIRED H. Brady ACED 7-2.9-66 and 
Before Flight 

Qualify G&N system prior to flight e.g., humidity, overstress 
vibration, earth landing shock, eyepiece stowage units test, 
etc. Report status prior to CARR. This is a constraint to 
FRR. 
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9.3.4.4 

9.3.4. 5 

9.3.4.6 

Originator W. Armstrong (Flight C t·ew) 

PROBLEM - Astro Sextant Door Modification 
The Flight Crew requires information regarding the degree 
that the Astro Sextant Door Modification will restrict the field 
of view of the Scanning Telescope and the Astro Sextant. 

DISCUSSION 
MIT and NAA/S&ID are working on an Interface Control 
Document which will <lefine this new field of view. 

ACTION REQUIRED D. Hoag MIT - NAA 
8-5-66 

MIT & NAA to prepare Interface Control Document. 

Originator NASA Flight Crew 

PROBLEM - IMU C/B Guard 
Guard for IMU heater circuit breakers on MDC panel 22 is 
requested. 

DISCUSSION 
A suitable guard with breaker visible for the IMU heater 
circuit breakers should be provided in order to preclude 
inadvertent pulling of these breakers. Power applied to the 
IMU without the heaters being on first damages the IMU. 
A suitable guard is not available. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
Paint the breakers red per direction R. Lanzkron, NASA. 

Originator S. Snipes 

PROBLEM - Parity Fail and TC TRAP 
OCP-P-0130B AGE Squawks 

Squawk 12 AGC Parity Fail 

Squawk 14 AGC TC Trap 

DISCUSSION 

NASA-MSC 

No reason-has yet been determined for these two occurrences. 
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9.3.4.5 Continued 

ACTION REQUIRED J. Kaiser ACED 
7-29-66 

Perform thorough acceptance test on AGC while it is out of 
the S/C to vetify proi:>er operation to resolve these problems 
and report. 
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SECTION 9- GUIDANCE AND NAVIGATION SYSTEM 

Part B - Historical Information 

There is no historical information to be documented in this 
sectfo'n. 
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10. 6. 1 

10. 6. 2 

SECTION 10 -SEQUENTIAL SYSTEMS 

Part A - Action Items 

Originator W. O'Brien NAA-ATO 

PROBLEM - Fuse Module 
Fuse module reinstalla.tion on Vl6-540130-101 PCVB (Pyro 
Continuity Verifi<.iiltion Box) 

DISCUSSION 
The NAA EJ:tgineering plan of action IL 693-300-040-66-985 
dat~d 12'JUly 1966, defines the rework required. 

ACTION REQUIRED W. O'Brien NAA-ATO 7-29-66 
Pyro tea. :frie&4Urement!i will B.a-vte to be r~veritied on an. 
£bing ci:rcuite.;to,the P<ilVB in Downey. 

All other connections will be verified during KSC integrated 
t:Ct&ting. 

Originator W. O'Brien NAA-ATO 

PROBLEM - RCS Redundant Switch Mod 
Rea.ction control syete1n redundant switch installation per 
MCR 1599 has not :be~n completed. 

DISCUSSION 
1. It will be worked in Downey except relay box installation. 

2. Continuity test will be done at Downey and reported prior 
to CARR. 

3. Functional testing will be performed during integrated 
testing a.t KSC. 

ACTION REQUIRED W. O'Brien NAA-ATO 7-29-66 
Verify Downey effort is accomplished and document. 
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10. 6. 3 

10. 6. 4 

10. 6. 5 

Originator W. O'Brien NAA-ATO 

PROBLEM - TD Reset 
Sixty-one sec time TD reset should be through the flyaway 
umbilical instead of ACE Carry On as at present. 

DISCUSSION 
1. It will be worked in Downey. 

z. It will be installed and functionally checked in Downey. 

3. It will be functionally (integrated) tested at KSC in the 
mated condition. 

ACTION REQUIRED W. O'Brien NAA-ATO 7-29-66 
Verify Downey effort is a~complished and document. 

W. O'Brien NAA-ATO 

PROBLEM - Drag Chute Squibs 
The drag chute squibs (A and B systems) on Apex cover will 
be installed at Downey using KSC procedures. 

MCR 1548, EO 429198. 

These new circuits are not checked with power on. 

DISCUSSION 
Resistance check will be done at Downey with functional test 
at KSC by removing the cover. 

ACTION REQUIRED W. O'Brien 
Perform check and report results. 

Originator W. O'Brien 

NAA-ATO 
7-29-66 

NAA-ATO 

PROBLEM - Single qonE._~_ctor for A and B Initiators 
The added Apex cover (Drag} drogue initiator circuits are 
p;esently designed to go through a common, existing connector. 

This represents a single point failure (Cat I), which in the 
event of a failure of the connector could also disable the apex 
drag chutes and could also short the A and B apex cover 
jettison initiators. 
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IO. 6. 5 Continued 

DISCUSSION 
NAA E11gineering does not consider this to be a single point 
failure. NAA reliability considers that connector reliability 
is high enough to use only a single connector - NASA reJiability 
does not concur. N AA' Engineering considers one connector 
sufficient. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
Determine method to provide redundant circuitry and initiate 
paper work. Report status at CARR. NASA considers this to 
be a constraint. 

10-3 



SECTION 10 - SEQUENTIAL SYSTEMS 

Part B - Historical Information 

There is no historical information to be documented in this section. 

10-4 



11. 6. 1 

11. 6. 2 

u. 6. 3 

SECTION 11 - EARTH RECOVERY SYSTEMS ORDNANCE 

Part A - Action Items 

Originator R. West NASA-MSC 

PROBLEM - Main Chute Problems 
Severe damage was encountered in 1nain chute during Block II 
Development test 70-3. 

DISCUSSION 
NAA and Northrup/Ventura are currently investigating the 
results of this test relative to possible bearing on the Block I 
systems. 

ACTION REQUIRED W. S.tote NAA-ENG 7-29-66 
Continue investigation to determine if a hardware change is 
required and r.eport. 

Originator W. Simmons NAHA-MSC 

PROBLEM - Thruster System Performance 
Separation velocity l"equirement of 24 ft/ sec for forward heat 
shield and jettison system has been revised to above 40 ft/ sec. 
Thruster system does not meet this requirement. 

DISCUSSION 
Pilot mortar has been added. Two system tests have been 
satisfactorily completed lifting the constraint on CSM 0 11. two 
more must be completed to lift the constraint on CSM 0 12. 

ACTION REQUIRED C. Lowry NAA E::NG 7-29-66 
NAA complete tests (CTR 01205801) and submit results. 

Originator R. Langley NASA-MSC 

PROBLEM - Flashing Light Power Supply 
Qual testing on FLASHING LIGHT POWER SUPPLY failed to 
;·ubject the assembly (with recent: fix) to ALL environments. 
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11. 6. 3 Continued 

DISCUSSION 
NAA Engineering feels that potting fix should not affect qual 
status. NASA recommends complcfr testing be pcrforrned nn 
a flight configuration article. 

A CT ION REQUIRED NAA Eng 
7-29-66 

Document all findings and logic used to satisfy the CTR prior 
to CARR. 

R. Larson 
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11. 6. 4 

11. 6. 5 

SECTION 11 - EARTH RECOVERY SYSTEMS ORDNANCE 

Part B - Historical Information 

Originator R. Langley NASA-MSC 

PROBLEM - Internal 5-.~~~!ing_of Flas~ing_-1-:,_ight_~omponents 
Inadequate quality control during manufacture of the flashing 
light equipment has resulted in internal shorting. 

RESOLUTION 
NAA is presently X-raying all flashing light assemblieB to 
verify proper manufacturing. 

Originator W. T. Armstrong (Flight Crew) 

PROBL~M - Mai_t1:~'_l,?arac_h\lte Packing Data 
There is no information available to the flight crew to indicate 
the time before launch at which the main parachute will be 
packed. 

RESOLUTION 
The following is a surrunary of SpacecraJt O 12 parachute pack 
life limits, utilizing a one (1) year pack life: 

l - Year 
Serial Pack Limit 

Parachute Nurnher Date Dai<1 
~-----

Pilot 193 6/18/66 6/18/67 
Pilot 194 6/16/66 b/16/67 
Pilot 195 6/ 15/()6 6/15/67 
Pilot (Spare} 197 (1/ 22 /()6 (, I 22 / (17 
Drogue 153 6/Z7/66 6/27/67 
Drogue 154 6/29/66 6/29/67 
Orogu-e (Spare) 120 4/15/66 4/ 15/67 
Main 138 4/6/66 4/6/67 
Main 147 6/27/66 6/27/67 
Main 148 6/23/66 6/23/67 
Main (Spare) 146 6/30/66 6/30/67 
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11. 6. 5 

11. 2. 1 

11. 2. 2 

i 1. 2. 3 

Continued 

The present scheduled date for Spacecraft O 12 launch is 
approximately five months prior to the one year pack life 
limit date. 

This information is extracted from IL 696-701-110-66-92 
dated 19 July 1966 signed by W. H. Stolz, Supervisor, Earth 
Landing and Flotation Systems. 

See NASA wire No. W5608MA, dated 6/30/66 and NAA letter 
No. 66MA9403, dated 7 / 14/66. 

Originator W. Simmons NASA-MSC 

PROBLEM - APS 264 
Electrical Circuit Interrupters• Type I. 

Bending guide pin during installation. 

RESOLUTION 
In addition to use .of.,installation guide lines on the device a 
procedural change has been made. Unit is pneumatically 
cycled; then the initial (flight) position of the piston will be 
gaged with a special tool to verify flight position. 

Originator w. Simmons NASA-MSC 

PROBLEM - APS 047 
Umbilical Disconnect Shock Attenuator (Fwd Heat Shield) 
Bungee cylinder oil leak. 

RESOLUTION 
EO M451496 changes O-ring to Buna-N and coats Bungee with 
white epoxy effective on S / C O 12. 

Originator W. Simmons NASA-MSC 

RllOBLEM - APS 410 
Linear Shaped Charge (CSM Separation) with booster cap. 

Blistering and failure to cut wi.res during testing at component 
level. 
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11. 2. 3 

11. 2. 4 

11. 2. 5 

Continued 

RESOLUTION 
Charges (in holders) passed temperature cycling to 160".F 
(total time 336 hr) W /0 vacuum. Temperature margin in S/C 
configuration is at least 20°F, as reported in NAA Sid 66-488, 
dated 4-26-66. Testing, in-flight configuration, indicated 
no failures at 140°F, therefore this is not considered to be 
a problem. 

Originator W.Simmons 

PROBLEM - APS 262 
Circuit Interrupter, Type I. 

Failure to operate in static pressure test. 

RESOLUTION 

NASA-MSC 

Initial volume is 8cc, final volume is 13cc. ASI puts out 
525 psi(min) in 10cc. In all cases where unit failed to operate 
at 300 psi or greater the sealing washers had been omitted. 
Current procedure requires visual verification of sealing 
washers. 

Qual Program Results. In qualification testing, 6 units -
Type I and 6 units - Type II, were cycled pneumatically 20 
times. Each unit was fired using either one or two initiators 
at completion of qual. All passed OK. 

Off Limits Test Results. All 12 Units from the above qua.I 
. prograrn have been fired with two initiators, refurbished and 
refired for a total of 5 firings each. All passed OK. 

Originator W. Simmons NASA-MSC 

PROBLEM - APS 242 
Type VI pressure Cartridge (FWD heat shield). 

Hangfire. 

RESOLUTION 
APS resolution is acceptable, however see discussion on 
item 11. 6. 2 in Part A. 
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11. 2. 6 Originator W. Simmons NASA-MSC 

PROBLEM - APS 3 72 
Charge holder assembly (SLA Separation). 

Vibration failure. 

RESOLUTION 
APS resolution is acceptable. 

11. 2. 7 Originator W. Simmomi NASA-MSC 

PROBLEM - APS 370 
Change Holder Assembly (SLA Cross-over Booster) 

Premature firing 

RESOLUTION 

APS explanation acceptable. 

11. 2. 8 Originator W. Simmons NASA-MSC 

PROBLEM - APS 201 
Explosive train charge, type IV (SLA separation) 

Failure to fire. 

RESOLUTION 

APS explanation acceptable 

11. 2. 9 Originator W. Simmons NASA-MSC 

PROBLEM - APS 261 
Circuit Interrupter, Type II. 

Failure to open in static pressure test. 

RESOLUTION 

APS explanation acceptable. 
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12. 6. l 

12. 6. 2 

1,2. 6. 3 

SECTION 12 - MECHANICAL SYSTEMS STRUCTURE 

Part A - Action Items 

Originator Flight Crew NASA-Crew 

PROBLEM - CM Window · Sooting 
Provide positive protection against CM window and G&:N optics 
sooting during LES tower jettison and S-IVB separation 
sequences. 

DISCUSSION 

Solution of this problem will be contingent on the results of the 
SC 011 flight. Reference NASA TWX PJ5/71417/U-Z95. NASA 
is also working on a possible fix. 

ACTION REQUIRED R. Langley NAA-MSC 7-29,...66 
NASA to instruct'NAA regarding disposition of CCA 478 based 
on results of S/C 01 l flight. Resolution of G&N' optics sooting 
is NASA I s responsibility per agreements made at time of 
introduction of the passive system. 

Originator R. Langley NASA-MSC 

PROBLEM - Emergency Release Striker 
Need for verification of emergency release striker bar exten­
sion on side ablative hatch. 

DISCUSSION 
Egress procedures cannot be verified until incorporated on 
S/C 007. 

ACTION R"E:QUIRED R. Langley 
NASA to direct incorporation on CSM 007. 

Originator W. Koons 

PROBLEM - Hatch Decals 

NASA-MSC 
7-29-66 

NASA-MSC 

Cannot verify incorporation of hatch decals showing direction 
of rotation and torque limits. 
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12. 6. 3 

12. 6. 5 

12. 6. 6 

12. 6. 7 

Continued 

DISCUSSION 
Must be incorporated in S/C 012 prior to egress procedure 
verification at Downey during crew con1partment fit and 
function. This is a shipping constraint. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
Provide documentation if required and verify installation. 

Originator W. Koons NASA-MSC 

PROBLEM - Side Pressure Hatch 
Side pressure hatch not qualified for pad egress with positive 
AP. 

DISCUSSION 
Tests scheduled on S/C 007 about 25 July. 

ACTION REQUIRED R. Larson 

Report status. by CARR. 

NAA Eng 
7-29-66 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - Flight Crew Hatch Operation 
Satisfactory operation of the flight item Main Crew Hatch and 
BPC hatch both from inside and outside the C/M has not b.een 
satisfactorily verified. CMS 0 12 egress will be chec;:ked at 
KSC. 

ACTION REQUIRED R. Larson NAA-ATO 7-29-66 
Determine if it is possible to return BPC to Downey to accom­
plish and what is schedule impact. 

Originator H. Dunham for P. Glynn NASA-MSC 

PROBLEM - Inner Structural Loading 
Failure of S / C 004A Command Module Inner Shell (Sandwich) 
Structure (inner and outer skins) under main parachute loading 
condition. ( l degree, 3 main, high altitude tumbling abort 
condition). 
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12. 6. 7 

17 6. 8 

,,12. 6. 9 

Continued 

DISCUSSION 
The current S/C 012 CM gross weight exceeds its design 
criteria and the resulting demonstrated factor of safety {which 
should be 1. 5) is now calculated to be approximately I. 3. 
NASA has promised to grant a waiver. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
A waiver will be requested to cover this anotnaly. 

Originator H. Dunham for P. Glynn NASA-MSC 

PROBLEM - Structural Safety Factor 
NAA has failed to show an adequate { 1. 5) factor of safety at the 
station 1010 interface for the Saturn IB lift-off design 
conditions. 

DISCUSSION 
The current S/C O 12 gross weight increase and change in 
design criteria to compensate for the unsymmetrical thrust 
build up measured during the flight of SC 009 have reduced the 
factor of safety to less than 1. 5 (approx. 1. 3) for the above 
design condition. 

NASA has promised to grant a waiver. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
A waiver will be requested to cover this anomaly. 

Originator R. Lanzkron NASA-MSC 

PROBLEM - Astro Sextant Door Mod 
Are covers light enough to prevent damage to the optical 
system due to overloads which could occur during boost. 

DISCUSSION 
Is there deterioration in optics accuracy due to launch 
environment vibration"trom this over load. 

ACTION REQUIRED 
Study and report. 

R. Larson 
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12. 6. 4 

SECTION 12 - MECHANICAL SYSTEMS STRUCTURE 

Part B - Historical Information 

Originator W. Koons NASA-MSC 

PROBL~M - Qual Testing Not Yet Complete 
Uprighting bags, cables, brackets, and operating sequence 
are not qualified. 

DISCUSSION 
DVT, qual, and certification tests are scheduled 011 B /P-29 
andS/C-007 at MSC to start 22 July, complete 22 Aug. These 
are not included in CTR records but arc tests of the san1e 
category. This is a. constraint to the FRR only. 
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13. 6. 4 

13.6.5 

SECTION 13 - DISPLAYS AND CONTROLS 

Part A - Action Items 

Originator W. Armstrong (Flight Crew) 

PROBLEM - AC Indicator Selector 
It was possible to vary the AC frequency rPading on the crew 
compartment indicator by manipulating the AC indicator 
selector rotary switch. These erroneous frequency readings 
were random in nature. 

DISCUSSION 

Weston has a ''Fix" circuit, but cost and schedule impact nrnst 
be considered. The possibility of elhninating this measure­
ment entirely or m.easuring only one phase should be considered. 
Flight crew recomn1ends retention of meter and fix if nol 
impact. 

ACTION REQUIRED L. Troolines NAA-ENC 7-29-66 
If a spare is available it will be returned to vendor to 
incorporate fix. Report at CARR. 

Originator W. Armstrong (Flight Crew) 

PROBLEM - MDC Displays 
The normal operating range on several of the MDC diHplays is 
defined by a green band instrument face. These green bands 
are not useable as they cannot be seen even with higher than 
desired crew compartment illumination. 

DISCUSSION 
This condition must be corrected. 

ACTION REQUIRED L. Troolines NAA-ENG 7-29-66 
Apply additional green band to external surface of n1eter to 
improve visibility. 

Physical installation to be approved by Apollo Engineering, Dis­
plays and Controls Group, and incorporated prior to shipment. 
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13. 6. 6 

13. 6. 9 

Originator T. Armstrong (Flight Crew) 

PROBLEM - Toggle Switches 
Switch action is very poor and paddles are not normal to the 
plane. 

DISCUSSION 
The "soft" or lack of ''positive" feel of the switch design, This 
characteristic does not make it unsafe for spacecraft flight. 
There are two basic designs or types of toggle switches used, 
each having several configurations. Each configuration has 
its own transfer force requirements, thus accounting for the 
difference in feel between adjacent switches on the MDC. 

The fact that the switch paddles are not normal to the plane 
of transfer results from a build up of tolerances. The switches 
are assembled on the panel using a key-in-slot technique for 
alignment, thus assuring that switches are installed in the 
proper position. 

ACTION REQUIRED R. Larson NASA-Eng 7-29-66 
The lateral '' slop" (motion normal to the plane of operation) 
of the switch paddles is also a major concern. Apollo Engi­
neering to evaluate this problem and establish position a.s to 
basic reliability of switches. This info to be provided at 
S/C 012 CARR. 

Originator NASA Flight Crew 

PROBLEM - Switch Guards 
Switch guards on ELS logic (panel No. 8) C/M - S/M Separate 
(panel 15), and Main Chute Release (panel No. 16) have I /4 11 

gap from face of panel when in closed position. 

ACTION REQUIRED J. Cuzzupoli NAA-ATO 7-29-66 
Inspect and replace with guards where required. Investigate 
whether replacement of guards is an1ple solution or whether 
redesign is required. Report results. 
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13.6.10 

13. 6. 14 

13. 6. 16 • 

Originator W. Armstrong (NAA Pilots) 

PROBLEM - COz Partial Pressure Gage 

Applying power to Main Bue A caused a large transient in the 
COz PP Gage. At times, this transient was of sufficient mag­
nitude to trigger the Master Alarm light and the C /M light on 
MDC panel 11. This condition is unacceptable and hai,; not 
been explained, 

DISCUSSION 
Unresolved due to insufficient information. Light trips at 1. 2V. 

ACTION REQUIRED R. Larson . NAA-ENG 7-29-66 
1 

Open item - NAA to investigate and present recommended 
solution prior to S / C O 12 CARR. 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Main Display Console Closeout Panels 
There are no closeout panels between MDC panels 6 and 7, 
nor around the four corners of panel 4. 

DISCUSSION 
This is a hazard to flight safety to have any area in the crew 
compartment where foreign objects may enter the area behind 
first level structure. Opening not sufficiently large to allow 
large foreign objects to enter area behind panel, even so, all 
parts including terminals are conformally coated to prevent 
short circuits. 

ACTION REQUIRED L. Troolines 
NAA to investigate actual panel areas in question t:o determine 
actual hole sizes and if hazard to flight safety does exist. 
Present finding prior to CARR. 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Crew C~121_1>~-~~nt F~~odlig~ 
Due to the nun1ber of failures that have occurred and the short 
n,ean time between failures, the cruw cotnparhnunt floodlights 
are not considered to be flight qualified. 
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13. 6. 16 

• 13. 6. 18 

Continued 

DISCUSSION 
Defer to CARR pending additional info to displays and controls 
group of Apollo Engineering. 

ACTION REQUIRED N. Casson NAA-ATO 7-29-66 
A TO to provide exact conditions both pre and post failure of 
the new floodlight to Apollo Engineering. Info required: 
Installation procedure, mounting conditions, de-mounting, 
inspection results, cause of failure, etc. Also ATO to estab­
lish test procedure to prohibit floodlight operation Wlless. 
installed per print. 

ACTION REQUIRED R. Larson NAA Eng 
Evaluate this data and present a firm recon1mendation 
concerning this problem . 

Originator W. Armstrong (NAA Pilots) 

PROBLEM - Crew Compartment Inspection Procedures 
There are part numbers, assembly numbers, and inspection 
stamps in black and whi'te paint all over the Main Display 
Console and the adjacent circuit breaker panels. 

DISCUSSION 
These markings must be cleaned off prior to shipment. In 
addition, this procedure is a hazard to vehicle testing. NAA 
should establish a policy within their manufacturing, test •. and 
inspection system whereby all controls and displays and crew­
compartment areas visible to the flight crew remain free from 
extraneous marks, stamps, paint, or nomenclature. ATO 
refurbish prior to shipment. Cleanliness spec available, 

(Inspection and Manufacturing) Inform men lo follow cleanli­
ness procedures. 

ACTION REQUIRED N. Casson NAA-ATO 7-29-66 
ATO, insure that internal procedures regarding vehicle 
cleanliness are adhered to. Als~.- evaluate current cleanli­
ness specification ~nd improve if required. ATO to clean up 
S/G during refurbishment prior to shipment. 
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13. 6. 20 

13. 6. 21 

Originator NASA Flight Crew 

PROBLEM - Main Display Panel Nomenclature Changes and 
Numbering • • • • • • 

Certain MDC nomenclature is now misleading and/or 
inaccurate since various system changes have been irnple­
mented without associated non1enclature changes. 

DISCUSSION 
All display and control panels should be numbered to facilitate 
quick and accurate display or control reference during S/C 
test and actual flight. 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
Change MDC nomenclature and add display and control panel 
numbering in accordance with marked up prints. T. Armstrong 
to deliver print to L. Trooline s. This is to be accomplished by 
Engineering per request by R. Lanzkron, NASA. Report 
status at CARR. 

Originator J. Seigler NASA R&QA 

PROB1:-,EM - Toggle Switches Mechanical Link 
The AT type switches have an area subject to foreign particles 
jamming the mechanical actions. 

ACTION REQUIRED R. Larson NAA-ENG •• 7-29-66 
Identify all switches having this proble1n and indicate location 
to permit cover to preciude this problem. 
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13. 6. 1 

13. 6. Z 

13. 6. 3 

SECTION 13 - DISPLAYS AND CONTROLS 

Part B - Historical Information 

Originator NASA Flight Crew 

PROBLEM - Fuel Cell Barber Pole Display 
Panel 18, Fuel Cell Al Reactant indicator {C22-2A67056) 
remained at "barber pole" status instead of indicating "grey11 

when power was removed. 

RESOLUTION 
Internally binding. When panel was tapped indicator went to 
grey.' Removed and replaced indicator. 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Crew Compartment Accelerometer 
The installed accelerometer indicates O. 5 g under I g 
conditions. 

RESOLUTION 
Accelerometer was removed. checked, and found faulty. It 
had apparently been dropped and damaged. It has been 
replaced with a new instrument. 

New instrument reads cprrectly. 

Ori,¥inator W. T. Armstrong (Flight Crew) 

PROBLEM - Altimeter 
The settable "bug" on the altimeter is painted black. Since 
the face of the instrument is also black, the bug cannot be 
seen. It is a safety of flight requirement that this bug be 
painted white. 

RESOLUTION 
Fixed per EO 477822 
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13. 6. 7 

13. 6. 8 

13. 6. 11 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - Event Stack Lo.ck/Unlock Switch 
The Event Stack lock/unlock switch is rubbing on the left side 
of the switch guide. This condition is causing excessive actua­
tion force and could result in eventual binding of the control. 

RESOLUTION 
This problem was caused by the switch head being installed 
slightly to one side on its supporting shaft. (Improper 
installation) 

Switch head was remounted properly and functioned normally 
during subsequent checl<;out. 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - Digital Event Timer 
When starting or resetting the digital event timer, it will spin 
rapidly prior to picking up the count. 

RESOLUTION 
Spinning for reset should occur only when reset is c::ommanded • 
or lift off or abort signals are received. If timer is resetting· · 
during start commands then there is a malfunction in the timer· 
or control circuitry. 

TPS-OCP-0130-010 completed, unit operated properly, no 
further action required. 

Originator 

PROBLEM - C and W Alarm 
Caution and Warning Master Alarm came on when Primary 
Gimbal Motors were turned ON or OFF. 

Documentation 

TPS OCP 0126-027 
Vl4-GEN-010 
V 14-000002 Sqk 12 
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13. 6. 11 

13. 6. 12 

13. 6. 13 

Continued 

RESOLUTION 
Engineering Test Filter Unit was installed which inhibited 
Master Alarms for Gimbal motors on and off during OCP-
0130B. 

Deliverable Filter incorporated in MCR 1515 Rl. 

TPS-OCP-0126-027 completed, unit operated properly. 

Item closed. 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - Crew Compartment Floodlight Brightness 
Controls 
Approximately 75 percent of the total travel of the rheostat 
controls for the crew compartment floodlight brightness is 
used up before any light emits from the lamp. 

RESOLUTION 
This conditions exists because rheostats are too 'large 
(currently 330 ohms) with only 75 ohms required. Seventy­
five ohm is used in Block II. Availability of 75 ohm rheostat 
for Block I is being investigated but while control operation 
is not optimum, it is acceptable to crew since full range of 
brightness is obtained. 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - FDAI Brightness Control 
The FDAI brightness control adjusts the illumination of the 
THRUST ON light in addition to the FDAI integral lighting. 
These two displays should not be on the same control circuit. 

RESOLUTION 
These two items are the only 5 volt lamp circuit on the MDC. 
"Thrust On" lamp will not be on continually, only during SPS 
thrust. I£ FDAI is dimmed, it is assumed that the c;rew would 
not want a brig~Thrust On" light coming on and ruining 
dark adaptation. 

Dimming control not optimum, but is acceptable to c_rew. 
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13. 6. 15 

'13.6.17 

13. 6. 19 

Originator W. T. Armstrong (Flight Crew) 

PROBLEM - Flight Combustion Stability Monitor System , 
On at least two occasions I a "Rough Engine Cutoff" light 
illuminated when power was applied to the FCSM system. 

RESOLUTION 
Present circuit has latching relays in circuit. If relays were . 
not 11Reset11 prior to application of power, light could come on. 
MCR 1581 RI has been issued to change relays to non-latching 
type. Incorporation of MCR 1581 RI, to change latching relays 
to non-latching type. 

Originator NASA Flight Crew 

PROBLEM - Cabin Pressure Indicator 
Cabin pressure indicator on panel 13 is reading 12 psia; 
should be reading atmosphere. 

RESOLUTION 
Cause found to be faulty transducer/ signal conditioner. 

Corrective action - remove and replace the cabin pressure 
indicator verified to read 14. 5 psia. and within tolerance. 

Documentation - Squawk 75 of OCP-P-0129 first run TAIR. 

Originator NASA Flight Crew 

PROBLEM - C&W Light 
SPS WALL TEMP HI LIGHT blinks causing Master Caution 
light to come on because sensor line for SP0020T on engine 
is not making good contact. 

Reference TPS-0129-035, Squawk No. 198 and Squawk No. 63. 

The pin "N" in vendor supplied connector and harness recessed. 

RESOLUTION 
New SPS engine harness is on order and will be changed. 
Recessed Pin in original harness caused PCM and Caution 
and Warning to see open circuit and turn on. SPS WALL 

- TEMP Hi light. 

New Harness and Connector received and changed subsequent 
to test. Refer to Vl6-GEN TAIR. No further action required. 
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14. 6. 1 

14.6.2 

SECTION 14 - CREW EQUIPMENT 

Part A - Action lten1 s 

Originator J.H. Parker NAA.:.ATO 

PROBLEM - Shortage of GFE Items 
Shortage of GFE items for F&F (Def MA0301-0049) 001, 
003, 004, 005, 006, 007, 009, 010, Oll, 024, 034, 03h, 
211. 

Items required by July 2 5. 

DISCUSSION 
Items will be provided to support Crew Compartment Fit and 
Function (CCFF) except for TSCC sample bags. Existing bags 
bags on hand will satisfy CCFF objectives. 

ACTION REQUIRED J. Goodman 

NASA to ensure hardware available by July ZS. 

Originator W. Pi:,zczek 

PROBLEM - CFE Equipn1ent 

NASA-ASPO 
7-2.">-66 

NASA-MSC 

CFE items currently not available to support CCFF. Required 
by July 25th. 

1. Sandals 

2. Vacuum cleaner assembly 

3. COAS 

4. TV & l 6MM mount 

5. Sleep restraint. Adj. strap 

6. 11 SCE..N A11 foam ( CCA update for change in sizes) 

7. PO 10 as sy bags ~ CCA update for change in sample bag 
size) 

8. Cobra cables 
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14.6.2 

14.6.3 

14.6.4 

Continued 

9. Adapter cables (ECD 8-1) 

10. 11 Tn adapters 

11. Water dispenser assy hose 

Above items 4, 6, 7, 8 are not currently available due to recent 
CCA action implementing changes to existing hardware. NAA 
should expedite changes to make hardware available for CCF.F' 
since changes are of a minor nature. NAA will ensure other 
listed items available on schedule. 

ACTION REQUIRED R. Larson NAA Eng 
7-2.5 

NAA ensure above listed CFE items are available for CCFF. 
Items 4, 6, 7, 8 to be ready for altitude chamber tests. 

Originator W. Armstrong (Flight Crew) 

PROBLEM - Inflight Tool Kit 
No satisfactory flight item tool kit has been provided or 
evaluated to date. This must be accomplished prior tu flight. 

DISCUSSION 
Tool kit is available except on engineering per RFC O 14-06-
OP-23 to be released 7-22-66 (includes addition of ve]cro, 
identification, torque code addition, etc). Reworked items 
will not be available for CCFF. 

ACTION REQUIRED NAA Eng 
7-25-66 

NAA specify data and p1·ovide hardware for Astr1Jnaut 
crew evaluation of production tools. 

H. Brewer 

. Originator W. Piszczek NASA-MSC 

PROBLE;M - Thumbwheel Knob on TV Mount 
Request completion of rework on Squawk No. 2.60 (V 16-GI--:N) 
thumb wheel knob on TV mount in LEB is stiff to operah•. 

DISCUSSION 
Reference No. 4 OCP 129 prior to CCFF (5. 6 effectivity) 

ACTION REQUIRED R. Larson NAA-ENG 7-29-66 
NAA provide method to cure problem and implement. 
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14.6. 6 

14.6.8 

14.6.9 

Originator J. Goodman NASA-A:-:iPO 

PROBLEM - Bump Hat Stowage 
CFE bump hat stowage provisions which can be readily 
deleted from the S/C should be officially deleter! (Foam 
inserts for CFE hats, etc. ) 

DISCUSSION 
NAA should investigate and provide stowage location for 
GFE communications carrier. MCR 1610 does not include 
deletion of current CFE stowage provisions. 

ACTION REQUIRED R. Larson NAA Eng 
7-25-66 

NAA implement deleti0:n of stowage prov1s10ns describ~d 
above and resolve GFE bump hat stowage location 1:>ridr 
to CCFF. 

Originator W. Piszczek NASA-MSC 

PROBLEM - Weightless Restraint Sandal 
The sandals d<.l not ~ppear to be of adequate strength or 
provide sufficient ventilation. Ref. RID 0 14-06-OP-- 1. 

DISCUSSION 
NAA stated the prototype sandals evaluated to date are not 
of the same quality as flight hardware. NASA feels that 
redesign may be required. 

ACTION REQUIRED H. Brewer NAA F:ng 
.7-25-66 

An evaluation will be held prior to CCFF with astronaut to 
determine adequacy of flight sandals for S/C 0lZ and report 
results. 

Originator W. Piszeczek NASA-MSC 

PROBLEM - CAL-FAX and cam lock fasteners Crew 
Compartment 
All EO 1s on these fasteners must be completed prior tn 
crew compartment fit and function. 
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14. 6. 9 

14. 6. 10 

14. 6. 11 

Continued 

DISCUSSION 
Negotiate with mfg to insure compliance. 

ACTION REQUIRED J. H. Parker 

Effort to be completed by CCFF and report. 

Originator W. Armstrong 

PROBLEM - Fecal Bags 

NAA-ATO 
7 -20-6(1 

(NAA Pilots) 

As a result, the fecal bag storage area was compkte]y filled 
after the tenth day of operation due to the incrcaHt'd vol11me 
of the bags. Outer ME 901-0736-0001 is the bag whfrh is 
referenced. 

Ba.gs stick closed and therefore preclude rnanual bleed!Jff 
of trapped air. Design investigation required to resolvP 
proble1n. Possible change in procedures could resolve 
problem. 

ACTION REQUIRED R. Larson NAA Eng 
7-2.0-66 

H. Brewer NAA and W. Huffstette1·, NASA, to discuss on 
7-20. NAA to process any design or procedures cha.ngc~l:l 
resulting from this review. 

Originator W. Arrnstrong (NAA Pihlts) 

PROBLEM - Spacesuit Umbilical Straps 
During the ECS Breadboard Test, it was noted that the 
Velcro straps on the spacesuit un1bilicals were too short to 
adequately attach the electrical umbilicals to the o

2 
umbilicals. 

DISCUSSION 
Restraint d.e sign was changed as a result of change in hose 
contractors, Astronaut c1·ew has not reviewed design 
approach for acceptability. Astronaut crew has reviewed 
mockup No. Z prior to CCFF for S/ C 0 12. 

ACTION REQUIRED R. Larson NAA-Eng 7-29-66 
Engineering should ·evaluate to deter.mine if this same 
condition exists on S/ C 0 12. 
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14. 6. 12 

14. 6. 13 

14. 6. 14 

Origin::i.lor 

PROBLEM - LH Equi_1mwnt I!,ay_ Ma,rking 
During tlw ELS Breadlio,trd Test, cli,,ckuut llf S1)acel.·.raft 011, 
and Downey operations with Spacecraft 012 it was diRcovered 
th,1_t LII Eqnipm\.'nt Bay Panel 131 is cnlol'e<I light blue, with 
\.vhitc" ktt,-,r::; on this h;ickgroutHl llS('d for n1arki11g no111c11-

,:latu1·e. Due to plJor cuntrast J1t)n1t-'1tcla.turc c;11111ut lH.~ ::;ec11 

by crew. 

DISCUSSION J, H. Parker NAA-ATO 7-29-66 
-------·-··· 

NASA/NAA/GF'E have agreed 011 sl;uiclard c,doring/ lc•t1vring 

un di::,;play cl.reas. P;111el 131 sli()uld IH' colurcd gra.y aud 
have white lettering t1<)111P11clature. The white kttc1·ing on 

light blue does not pruvide sufficient contra::;t tor cl't!W 

1de ntificat ion. 

ACTION REQUIRED ,l. H, Parker NAA-ATO 7 - 29-66 

NAA change color of panel to gray ancl ensure otlwr panels 
are per st;tndard agr<'l'd npon coloring specifica1ions/ 
doc uni en tat ions. 

Vl·rify enginceri1ig drawitigs cuincidc or :.;ulnnit CAR 1o 
Engineering. 

Originator \V. Pis zc ze k NASA-MSC 

PROP,LEM - Umbilical A!:isy 

The ECS snit urnbilical exhaust ho:-;c cap is 11eedt~d for use 
in the CC.FF. 

DISCUSSION 
Insure cap 1:-; availablv [,,r CCFF. 

ACTION REQUIRED J.H. Parker NAA-ATO 
7-2 5-66 

Investigate hardware av;lilabh• for CCFF and initiate required 
action tu en:-;t1re :-;uppurt. 

Originator Astronaut Scott NASA-MSC 

PROBLEM Cobra Cable PTT Cover 
PTT cover failure on Cobra cable a~1-wrnbly. Dnl'ing S/C 
tcst:-,,--it was nnt<.•d that llit• cover over PTT hulto11 1>n Cobra 
c.:al.>lc waH ct•ackcd and 1wdtid (•asily. 
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14. 6. 14 

14. 6. 15 

• 
14. 6. 16 

Continued 

DISCUSSION 
This was not a flight unit, but was flight configuration. 
Flight Cobra cables due at NAA 8-17 -66. Rubber hoot 
will be evaluated by crew at that time. NASA/CSO will 
evaluate Cobra C 'l.ble PTT cover utilized in S/ C 008 and 
subsequent T /V testing. 

ACTION REQUIRED R. Larson NAA-Eng 7-29-66 
Determine if problem exists and report by CARR. 

Originator D. Moore NASA-MSC 

PROBLEM - VHF Recovery Patch Panel 
The two(2) TNC VHF rec,>very antenna connect.ors are 
recessed in the control panel and placed such that it is 
impossible for disconnecting either connector and recon­
necting the GF AE radio antenna coax line. 

DISCUSSION 
Survival radio beacon must be connected to antenna connector 
after 24 hours on surface or failure of S/ C radio beacon. 

ACTION REQUIRED R. Berry NASA-MSC 7-29-66 
NASA provide separate survival beacon line and connedor 
for astronaut crew checkout of S/C to verify acceptability 
of GFE antenna S/C connectors. NAA provide for checkout 
in CCFF. 

Originator NASA Flight Crew 

PROBLEM - TV Power Connector Labeling 
Labeling for TV power connectors is not incorporatt~cl. 

DISCUSSION 
The two TV power connectors J 194 and J 107 in the tunnel 
area (behind MDC panel 210) into which the TV power 
cable J209 plugs in order to supply power to the side hatch 
TV location and the LEB TV locations are not identified or 
labeled. 

ACTION REQUIRED R. Larson NAA Eng 
7-25-66 

Label and identify these TV power connectors to indicate 
location where power is applied, Engr issue EO, lmplen1ent 
effort. 
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14. 6. 5 

SECTION 14 - CREW EQUIPMENT 

Part B - Historical Information 

Originator W. Piszczek NASA-MSC 

PROBLEM - LiOH Cannister Rework 
S/C Li OH Cannister storage contaitH.-•r have been reworkod to 
preclude difficulty in installation and removal of canniskrs 
in a depressurized cornlition. 

RESOLUTION 
NASA requests evaluation of reworked 
or ATO pilot to verify adequacy of fix. 
be made during CCFF. 
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15. 6. l 

15. 6. 2 

SECTION 15 - EXPERIMENTS 

Part A - Action Items 

Originator 0. Smistad NASA-EXPO 

PROBLEM - Scientific Medical Data Acquisition System, 
P /N 511076, (MDAS) 
(1) The MDAS does not fit CFE Container 11 C 11 

(2) CFE Container 11 C 11 does not fit Spacecraft Compartment 
"C" 

DISCUSSION 
A fit check on S/C 012 & 014 indicates that an interferern:e 
problem exists that must be resolved prior to the crew 
compartment fit and function check to be performed during 
OCP 5051. 

ACTION REQUIRED J. H. Parker NAA-ATO 7-29-66 
Rework of CFE Container 11 C 11 to accommodate MDAS, 
and fit Container 11 C 11 in Spacecraft compartment "C". This 
rework must be completed in time to support the crew 
compartn1ent fit and function checks. 

Or.iginator 0. Smistad NASA-:EXPO 

PROBLEM - Color Coding 
The mock up reviews for S/ C 0 12 & 014 resulted in R. I. D. 
action to color code the me di cal data acquistion system 
(MDAS) and the Octopus Cable (both GFE) and the rnating 
C. F. E. Connector Interfaces. 

DISCUSSION 
TWX EX34/T-12-BG52-66-933 (7-11-66). NAA direction 
to color code the MDAS and Octopus Cable concurrt'nt with 
coding C. F. E. crew compartment equipment. 

ACTION REQUIRED J. H, Parker NAA-ATO 7-29-66 
Color code the MDAS, P/N 511076, S/N 6720A, now at 
NAA. In time to support the crew compartment fit and 
function check. Accomplish work on TPS at Downey. Indud(• 
information on ICD. 
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15. 6. 3 

15. 6. 5 

15.6. 6 

Originator 0. Smistad NASA-EXPO 

PROBLEM - Camera Bracket 
The 16mm camera bracket (CFE), P/N V 16-753103 
experienced a failure during the spacecraft O 12 lwnch 

check held at NAA on June 24, 1966. The push button 
stop failed and fell out of the bracket. 

DISCUSSION -------
An E. O. has been issued by NAA to rework thi:,; equipment. 

ACTION REQUIRED J.H. Parker NAA-ATO 7-29-66 
Provide the reworked bracket to support the crew compart­
ment fit and function check. 

Originator 0. Smistad NASA-EXPO 

PROBLEM - B1:.1_ngee Co1:<:1. Exerciser (M-12) 
The M3A experiment hardward (Bungee Cord Exercised 
was incorporated on S/C 012 by CCA 942 of 7-8-66. A 

stowage location for this exerciser has not yet bet"n delt>l"mincd. 
It is required that this equipn1ent be unstowed, 11i,;ed and 
restowed during the crew compartment fit .-ind funclion 
checks. 

DISCUSSION 
A possible stowage location for this bungee could be in the 
volume left open by selection of on(' ( l) of three 0) U. S, V. M. S. 
Units on S/C O 12, another location could be in the volume 
left open by deletion of the Al-12 experiment (erogomcter) 
by CCA 942 of 7-8-66. 

ACTION REQUIRED A. Vucelic NAA-Eng 
NAA to determine stowage location for the M-3A. Provisions 
to support the S/C 012 crew compartment fit and function 
checks and storage provisions as soon as possible. 

Originator 0. Smistad NASA-EXPO 

PROBLEM - USVMS Unit Deletion (M-5A) 
Delete fron1 experiment M-5A one USVMS unit and other 
associated items. 
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15.6.6 

15. 6. 7 

15. 6. 9 

15. 6. 10 

Continued 

DISCUSSION 
Change quantity from 3 to 2. No cunstraint to crew comp 
fit and function. 

ACTION REQUIRED , 0. Smistad NASA-EXPO 7-29-66 
NASA to provide NAA ·a CCA to dekt(~ and change ccrL1 in 
of experiment M- SA . 

Originator . . 0. Smistad NASA-EXPO 

PROBLEM - Crew Compartrnent.£.i_t & Function 
• The crew cornpartment fit and func.::ti.un (C2F2) chcckoul has 
not beenperforrned due tu non-availability of tlw sp;icpc raft 
ECU. 

DISCUSSION 
This checkout is to be performed by TPS No. V lti GEN-069 
during OCP-5051. 

NAA will perform c2 F 2 ('I'PS V 16 GEN-069) prior to :-;liipnwnt 
of spacecraft 012 to KSC. 

Originator 0. Smistad NASA-EXPO 

PROBLEM - Acquisition System (MDAS) 
The sc1;i1ti.fi~ Medical baia A-~-q~;-(;}1 io;-Systcrns (MDAS) 
has poly-olefin wire uHcd in the bio-mcd r('C<>rdcr modnlc. 

This is not an acceptable material for Apollo. This rvc<lrclt•r 

was flown in the Gen1ini program. 

DISCUSSION 
A waiver has been requested from the MSC flight safety 
office since the module is totally enc lose cl and the i nsulat io11 
covered by tcflon sleeves. It is t)X[Jt'rien<:<'d that this w,1ivcr 
will be approved.r 

ACTION REQUIRED . 0. Smista.d 
Providt? approval. 

NASA-EXPO 7-29-66 

Originator R. L. Schwdckart: NASA-Crew 

PROBLEM - Exeerimeut M-5A 
Status of exp1.~riment M- SA rnust be pt,sitivdy ck•firH:~d since 
it involves the stowage. of equipment. 
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15. 6. 10 

l c 6. 11 

• 

Continued 

DISCUSSION . 
There is presently a question on the accuracy of the trit i t1n1 

tagging method and whether or not the experiment shnnld be 
flown at all. 

ACTION REQUIRED 0. Smistad NASA-.li.:XPO 7-29-66 
NASA to render decision un experiment M-5A. Rt•ply n11 

same CCA as 5. 6. 6. 

Originator 0. Smistad 

PROBLEM - CCA 
CARR No. SCN/RID/ECP No. 

15. 5. 5 

DISCUSSIONS 

RID 0 ll-ZA- 5 

RID 012-5A-3 

(SID 66-142) 

NASA-J•:XPO 

NASA will submit a CCA to cover the NAA experiment 
implementation plan by July 25, 1966 will not apply to S/C 
012. 

ACTION REQUIRED O. Smistad NASA-E:XPU 7-29-66 
NASA will submit CCA to cover tht• alrnve RII>'s <~rlectivity 
will he thru -105 not CSM 0 12 . 
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15.6.4 

15.6.8 

15. 6. 12 

SECTION 15 - EXPERIMENTS 

Part B - Historil:al Information 

Originator 0. Smi::;t.ad NASA-EXPO 

PROBLEM - "T" Adapter 
Lack of availability of eh•ctrical "'l'" adaptei- (V 16-601396 
for scientific exper. One ( 1) "T" adapter ii; required for 
each crewn1an as in final flight configuration n~quirent<>nts. 
The CFE Part Number is ME-414-0465-00Zl. 

DISCUSSION 
Direction to incorporate one ( 1) unit per c r<~wn1a.u was given 
in CCA 944 dated 7-8-66. Only orw unit ii- now ;wa.ilablt• 
at NAA. Th1·ec flight units will be ;1vailablu for .i ltitttd(• 
checks at K.SC/ Z will lw available by S August. 

Originator 0. Smistad NASA-F;XPO 

PROBLEM - Bio-med Recorder Ca::;c 
The Bio-med Recorder C:1.se (part of MDAS S/N 6720/\ 
now at NAA) has evi<letH.:t•d paint flaking. This i.l'I a G~'AE 
item o( equipment. 

RESOLUTION 
NASA will examine the two other flighl-units now at MSC 
fur a similar problen1 an<l corret·t lh1.:~ IJroblem. 

Originator 0. Smista.d NASA-F:XPO 

PROBLEM - CARR Phase- I Report-Paragraph 15. 5 
Pending Waivers, SCN's and RFC's - Experim(•nls 

CARR No. 

15. 5. 1 

15. 5. 2 

SCN/ RID F'CP No. 

SCN 4 (SID 62-1002) 

SCN 42 (SID 64-1080) 

15-5 

STATUS 

Clused by CCA 
923 

Closed by NASA 
TWX No. ex 25/ 
4-8-T 130/66-BG 
52-445 



15. 6. 12 Continued 

CARR No. 

15. 5. 3 

15. 5. 4 

15. 5. 6 

15. 5. 7 

15. 5. 8 

SCN/ lUD/ECP No. 

SCN 43 (SID 64- 1080) 

SCN 4'1 (SID 64- 1 OHO) 

RID O 14-6-EX,:.z 

RID U 14-06-EX 7 

ECP TBD 

I 5-t> 

Clospd hy NASA 

CC A ':M,~ Datl•d 
July H, I 9b6 

T',, be c I.use< I by_ 
NASA CCA In 
lw is:,;u<•dJuly 
1 t,l, J 'hih 

Closed liy NASA 
CC/\ 944 Datl'd 
July 8, 1966 

Ch,i,;t-~d by 
NA!\. MCR-A 
J 570 

Cl()scd hy MCH­

A lbO') 



APPENDIX 

LIST OF PARTICIPANTS 

The following individuals attended the Systen1s Asseosnwnt Mueting 
in the capacities indicated and concurred with their group's 1ninutcs. 
(These group n1inutes were integrated into the overall minnh~H for I he 
systems assessment meeting contained herein.) 

The overall meeting minutes we1·e compiled by: 

F. Mohr 
J. Krupa 

STEERING COMMITTEE 

N. H. Casson 
R. Larson 
W.W. Petynic1 
R. Chaffee 
W. Day 
J. F. Parker 
R. W. Lanzkron 
D, L. Nichols 
B. R. Rawding 
C. P. Hannon 
J.B. Lee 
G. E. Anderson. 
W. A. Graham 
J.P. Scigl0r 
A. D. Mardel 
J. Adel stone 
0, Smistad 
J. R. Long 
R. A. Gardiner 
W. T. Armstrong 
J. W. Cuzzupoli 
G. Grissom 
E. White 
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NAA 
NASA (GE) 

NAA-ATO 
NAA-Eng 
NASA-MSC 
NASA-Ast nmaut 
NAA-Eng 
NAA-ATO 
NASA-ASPO 
NASA-KSC 
NAA-REL-GSE 
NAA-TPF:- t,'F 
NASA-MSC 
NASA-RASPO P. E. 
NASA-RASPO T&E 
NASA-ASPO RQ&.T 
NASA-ASPO 
NAA-Reliability 
NASA-Expo 
NAA-Q&R. A. 
NASA-MSC G&C 
NAA-Research Pilot 
NAA-ATO 
NASA-Astronaut 
NASA -A st ronaut 



i-

ELECTRICAL POWER SYSTEM 

C. W. Patterson 
G.H. Head.Jr. 
R, .Hendrix 
R. Munford 
A. J. McCauley 
L. K. Groharing 
R. A. Moses 
W. C. Burton 
E. M. Vonusa 
D. Kohr 
R. B. Chaffee 
N. Arellano 
W. Hutchinson 
W. Schmidt 

FUEL CELL/ CR YOGENlCS 

S.S. Crespin 
D. Bell III, 
H. E. Crawford 
J.R. Nash 
T. Bcrrera 
D.R. Forward 
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Eng NASA - KSC 
NAA Eng 
NASA-MSC E&:D 
NASA-MSC E&cD 
NAA Bng 
NAA ATO 
NASA-MSC-FCSD 
NASA­
NASA-RASPO-MSC 
NASA-MSC 
NASA-Crew 
NAA Rel 
NAA ATO 
NAA ATO 

NAA Rel 
NASA-MSC E&:D 
NASA-KSC 
NAA Eng 
NAA Eng 
NASA-HAS PO 



W. H. Yahn 
W. L. Shelley 
L. K. Groharing 
J. Burbridge 
R. B. Chaff<:e 
W. C. Burton 

ENVIRONMENTAL CONTHOL SYSTEM 

J.E. Whalen 
J. Beaman 
M. Silver 
J.M. Hoss 
E. E. Griffith Jr. 
E. E. Wright Jr. 
J.E. Jolley 
W. R. Novitsky 
M. E. Stelzriede 
R. G. Lascoc• 
D. R. Forward 

COMMUNICATIONS 

J.C. Dallas 
C. E. Olesen 
H. M. Williams 
R.R. Bohlmann 
D. E. Moore 
R. W. Brown 
D. J. Marfice 
R. K. Lee 
G. C. Covington III 
M. B. Luse 

INSTRUMENTATION 

R. M. Housh 
L.J. BraquetJr. 
R. E. Sweet 
F. A, Rotramel 
J.B. White 
R. G. Roshon 
V. Fuller 
C. J. Zemenich 
E.W. Jiblits 
J. R. Wolcott 
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NAA ATO 
NAA Eng 
NAA ATO 
NAA Eng 
NASA-Crew 
NASA 

NASA-MSC-E&D 
NAA ATO 
NAA NAA-MSC 
Eng 
NAA-Capc OPS 
NASA-KSC 
NAA ATO 
NASA-MSC 
NAA F.:ng 
NAA Eng 
NASA- llAS PO 

NASA-MSC E&D 
NASA-HAS PO 
NAA Eng 
NASA-KSC 
NASA-MSC - LR D 
NAA RPL 
NAA ATO 
NAA Eng 
NAA Eng 
NASA-MSC-E&D 

NAA ATO 
NASA-KSC 
NASA-GE 
NASA-MSC E&D 
NASA-RASPO 
NAA ATO 
NAA Rel 
NAA Eng 
NAA Eng 
NAA Eng 



R. E. McKann 
B. T. Marze 

REACTION CONTROL SYSTEM 

S. Harvey 
L. Hull 
R. Tauber 
L. M. Wolff 
J. C. Griffiths 
W. Myers 
R. E. Whitted 
W. D. Manha 

SERVICE PROPULSION SYSTEM 

L, V. Ramon 
J.E. Borches 
N, A. Townsend 
R. C. Butterworth 
D. Freeburn 
W. F. Jepson 

NASA-AS PO 
NASA-/\SPO 

NASA-RASPO 
NASA-KSC 
NASA-MSC 
NAA Eng 
NAA Eng 
NAA Eng 
NAA Rel 
NAA ATO 

NASA-MSC FCS 
NASA-MSC 
NASA-MSC E&:D 
NASA-KSC 
NASA 
NAA ATO 

STABILIZATION AND CONTROL SYSTEM 

R. E,razer 
W. Cavanaugh 
P. Garcia 
J. Still y 
R. Burt 
C. K. Conrad 
L. E. Hill 
W. Fouts 

GUIDANCE AND NAVIGATION 

P.R. Tande 
M. H. Kluck 
M. J. Taylor 
J.P. Kaiser 
H. D. Hamada 
E. A. Reynolds 
H. Brady 
C.W. Frasier 
G. n. s·cott 
W, '1'. Gahan 
S, E. Snipes 

NASA-l{ASPO 
NAA Eng 
NAA Eng 
NASA-KSC 
NASA-MSC E~D 
NASA ATO 
NA.A ATO 
NA/\ Eng 

NAA Eng 
NASA-MSC 
NASA-K.SC 
ACED 
NAA A'l'O 
NASA-KSC 
ACED 
NASA-MSC 
GSE-Apollo 
Ac1<;n . . . 
NASA-MSC 1<:&ll 
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SEQUENTIAL SYSTEMS 

W, S. 0' Brien 
H. Linder 
C. W. Patter son 
S. Dawson 
G. E. Dempsey 
R. L. Hobinson 
R,_ Schweikart 
B. Hendrix 

EARTH RECOVERY SYS'l'EMS 

R. Griggs 
P.H. Young 
R.R. West 
A. L. Hitchen 
E. E. Thomas 
W. Simmonds 
R. D. Langley 

MECHANICAL STRUCTUHES 

R. D. Langley 
W. E. Koons 
D.R. Dochen 
M. H. Zelon 
W. H. Brehaut 
H. J. Dunh an, 
R. P. Johnson 
H. C. Shoaf 
E. C. Flanagan 
F. W. Opdyke 
R. G. Griggs 
L .. S, Young 

DISPLAY AND CONTROLS 

W. T. Ar1nstrong 
R. J. Swint 
L. T roolines 
W. T. Bertr.ind 
H. Berry 
J. Woodfil l 

NAA ATO 
NASA HASPO 
NAA Eng 
NAA Eng 
NAA Rel 
NASA 
NASA Crew 
NASA-KSC 

NAA ATO 
NAA Eng 
NASA MSC E&D 
NAA Eng 
NAA Hnl 
NASA MSC E&D 
NASA MSC E:&D 

NASA MSC E&D 
NASA-MSC 
NASA/GE RQ&T 
NAA-Eng 
NAA-Eng 
NASA/GE RQ&T 
NAA-R cliabi lity 
NASA/KSC 
NASA/CSM RQ&T 
NAA Eng 
NAA ATO. 
NASA-.HASPO 

NAA ATO 
NASA MSC E &: D 
NAA Eng 
NAA Eng 
NASA MSC !•'CS I> 
NAS/\ 



CREW EQUIPMENT 

J. H. Parker 
W. J. Huffstetler 
W. J. Piszc:-,eic 
J. Goodman 
E. J. Nitsch 
B. D. Smith 

: EXPERIMENTS 

R. L. Cox 
G. G. Hrabal 
0. Smistad 
R. Schweickardt 
E. Hamblett 
M. Vucelic 
J. R. Howard 
A. Bialecki 
J. Montgomery 
J. H. Parker 
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NAA ATO 
NASA 
NASA- J.~GSIJ 
NASA MSC 
NASA-CSD 
NASA-GE-MSC 

NASA MSC FCSD 
NASA 
NASA MSC 
NASA Crew 
NASA 
NAA-Eng 
NAA Eng 
NAA Eng 
NAA Eng 
NAA ATO 



i l 

HANDOUTS 

The following handouts as defined by the NAA Plan of Action 
were distributed to the working group meetings: 

• Open Item Status Report 
(Recap dated 18 July 1966) 

• Critical Life Components 
(CTR Time/Cycles S/C 012) 

-• Deviation and Waiver Listing 
(Spacecraft 012-Waivers) 

• SCN/MCR List 
(S/C 012 MCR's dated 23 June 66) 
(SCN Status Summary tlate.d 15 July 66) 

.. Single Point Failure Summa:ry 
(Apollo-REL-A-66-3 dated 25 May 66) 

In addition, the following handouts were distributed to the 
working group meetings, 

• Open Items for Field 
(Open Item Report for Work not in KSC Plan) 

• Integrated Te st Report 
(TPE Report OCP-P-0129) 
(TPE Report OCP-P-0129A) 
(TPE Report OCP-P-0130A) 
(TPE Report OCP-P-0130B) 
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INTERNAL LETTER 
North American Aviation, Inc. 

TO 
Address 

Those Concerned 

Date 

FROM 
Address 

ATO-D-TP-66-TD-251 

J August 1966 

J. F. Parker 
642-001, B/6 
Downey, FA-16 

Phone 5303 

Subject CARR Systems Assessment Action Responses - CSM 012 

Reference: (a) n. ATO-D-TP-66-TD-243, CSM 012 Syatems Aasesament Meeting 
Minutes and Action Assignmente 

The enclosed actiGm responses are submitted to torinally dooument the 
NAA resolution of action• assigned at the CSM 012 CARR Systsras Assessment 
meeting as defined by Reference (a). All action responses were subdtted 
through and are approved by the appropriate departmental CARR.Admini•­
trator, and are arranged by department. Unless noted on attachment 1, all 
action items are considered closed. 

The action responses are arranged numerically within each departmental 
response package as assigned in the Sy-stems Assesament minutes. Action 
items having an incomplete responae include the estimated completion 
date (ECD). These items rill be transmitted under separate cover at a 
later date. 

This package constitutes the second section Of the Fhase II CARR Report. 
Reference {a) transmitted the first section. 

Note to Contracts: Transmit this information to NASA; 
include CARR Administrators on dis­
tribution list. 

TWT/cdw 

Attachment: (1) 

_) ~ ') ,,a , '.l'T 
arker 

Technical Assistant 
Apollo Test and Operations 
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INTERNAL LE 11 ER 
North American Aviation; Inc. 

TO · J. P., Parker 
Address D/642,ml 

FA02 

, I 

Date 

FROM 
Address 

A.RIB 66-7-69 

Jul.J 27, 1966 

J. Adel.stone 
D/692-340 
PBS4 

Phone 1580 

Subject Reeolul.ion or CSM 012 Syet,- Aaeees•nt Meeting 
Action Item11 Aaeigned to Rel.1&b1Ut1 

Reterence: IL A'l'CQ)-TP-66-TD-243 dated July- 21, 1966, titled 
CSK 012 Systems Ae■ffaaent Meeting, MinutM. 

'The enoloaure (1) ,hon t,he r01pmaee to the referenced action it9119 
ueigned NAA - 692 • tran the CSK 012 Syeteil8 Aeaeeeaent Meeting held 
July 19, 1966. , 

The statue aa ot _Jui,- 'Z1, 1966 for Rel.1a'bilit7 act.ion it-.. ie aa tellowat ,, 

bnltlllll 121 

2.6.10 ,, 

/bj'I'' 
Inc. 

, Item c...,J.ete 

I' ,' 



- SECTICfi 2 - FUEL CELLfCRYO 

2.6.10 PROBLEM Excessive Operating Time on 02 Tanks 

Encloeure (1) 
ARPE 66-7-69 

Total amount ot operating tine accumulated under operating 
preeeure 1• 417.3 hours. Sqk 207 Reference 02 Tank No. l 
P/N ME282-0026..oo60 Rev. "L" S/N l0024F,620413 aheet 40 ·. 
or Data Pack. Spec MA0201-0077 11E11 states earth· replacement 
required after 150 hours operating time. 

• DISCUSSIClf /Rlj§OLUTIC!l 

'lbe supplier guarantees 400 hours of operating lite after 
delivery ot the tank. The functional items'such as tans and 
heaters were refurbished prior to shipaent to assure that the 
tank would achieve its requiremente. Time accumulated on the 
,pressure vessel does not degrade 1 t. 

EO ll386JJ6 has been release~ therefore, against MA0201-0077E, the 
operating time specification, changing the tank requir•enta to 
400 houra after delivery. EO M512350, against MAQOl-0766, the Block 
I Cryogenic System Checkout process apecitication incorporates the 
sae requirement. Both specifications also,incorporate a change tran 
382.5 psi to 865 psi as the preasure at which operating tiae should 
be recorded. 'lbe 382.5 pi1 was based on the •:x:1.Dwat. presaure at 
which the tanks could be operated in Building 290. Since the higher 
pressure ot 865 psi is not degrading to the tank it is not necessary 
to record time when the tanks a.re subjected to lesser pressures. • 

PROBLEM RFSOLVED 
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·:1' .... . 

Date 

FROM 
Address 

Phone 

•. , ,;'., ' · . 

. :~iJ,.~·· 
41 PB15 • 

• • 4a91 (It. Vil.eon)· 

i • ·:wereace1 1L •~TP-66-TD-243, dated Jul1' 21, 1966, titled 
CSK OU ~ AaNaamerit .·MMt.1ng· Muut .. 

<' 

. .. 

Th• enoloam-e (1) •hawe tbe ruponeea tQ the Nf.-ert.Otld · 
·aot1on.1tams usiped·JIU. ... ]47 tl"Cli the CSN012 Spt:­
• .. •~ KNting held Juli' 19, 1966 •. 

The -.ta ta ot Juli' 28, 1966, tor Q • IA ~ itliu 
1a u .folloQ 1 • 

flltlRtlb !o I 
7.6.4 .• It• Oapl~• 

.. .j 

' . I 
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Encloaure (l) 
Q & RA ltr. dated 7-28-66 

~CTION 7 - SERVICE PROPULSION SYSTEM 

PROBLEM - Pegs,d FCSM Cable . 
FCSK cable is damaged at +z position under locking link,shoulder· 
and also kinked severely 4 inches back from connector as described 
in .squawk No. 242. 

DISCUSSION/RESOLUTION 
Engine, S]Nool890000031, has been removed trcn s/c 012 and will 
be replaced with engine, S/N 001890000030. Squawk No. 242 has 
been transferred with engine, S/N 0018900000.31, via shortage 
report, No. 203545. The engine will be returned to Aero.jet General, 
and the cable will be replaced. Engine, S/N 001890000030 will 
be installed on s/c 012. • •· 

PROBLEM RFSOLVED 

r 
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. . . 
:·--;,,. <···•NIW :tEI ID 
~'·:, -~~... . Ni.i, 1Ja1rt11n ,._-.,_ Inc. 

' . . ·,~. . . . . ' . . • . 
• .;J. r. Parker· 
• ·i42•001 ,:· B/6 . 
• Downey'f PA-02 

~te 

FROM 
Address 

.3 August .1966 

-J~. ,. ltaisff -~. ·nss ·;> 

Phone .. 1830-
.... \ 

•• •~olu.tiQQ ot CSM ll ,Syat•• As••·~~ M.eetbig •. :. 
Aetioa . .-tt~ou• Assianed to AC• Electronics Div .. . ~ . . 

ttef••ce ·• ·U. ATQ·D..;TP-.243 _-dated. it July 19~6, titles 
-~ CSN: .2!!. Sy• teina A•ees.ameftt ·Meeting Minutes. 

~ 
·11 . ,•' 

J. • _::7 _:::_·!he -~l·oaure. (.1) ··shows the rapoaaes .to :·th•. referenc-1·;' 
. :;··_,-· ••.·. r>:.:act:i.oa ·tt• a-a•igned NAA ... (departmeot) fr011t tbtt:CSH 012 

:'.~ ':,: .. :. Sia~- Aaa••-nt ~et-iag held 19 July 19~6,. • -
·, ··:r·! ··.: .• 

~' 1 •• 1! ·~ ·._ . . ' 
"\'!',,':·.,·· •• 

.... . ,• 

·, ~i:' ~- . : .. . ' 
·,j: ~. 

th• at:atu•· as. of l Augua·t 1966 for the action· i~•·· i• 
as foL10W8f .. 

P.ai'.!l~!Ph Ro •. • 

• : ; ,~ 3.4~-1 j_ 

• · • · \· ·9 3 4· 3· 
. V• • • • • 

.. ' 

•• ~ ·~ . 
See Attachment • fr°"'· AC llectroni~-• • 

·see Attacluaent. from AC Electrc:mict ... . . . 

t,ee Attachment from MITf-IL. 

-See-Attacbllt4fflt f!'IINl·Aq 
El ecti-onic a. 

. ·, 

·i •. !. 

.. 
; •• 1 

• .i ~ ,.~ '~ ~,: :, •.: • \ . i, ... 'I; : <•,; ·•: .-:::: j t.,L 
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9.3.4.1 

9.3.4.3 
J 

Replacement of IMU. IMU, S/N 9 is being replaced now with 
another IMU. The expected completion of recalibration .is 
6 August, barring any problems. 

Report on Qual Testing Pro·gress 
The Qual Test program for the G&N system is complete except. 
for the following: 

Item -
Eyepiece Stowage Unit 

Overstress Thermal Vacuum 
Earth Landing Shock 

Main DSKY 
Humidity 02 and Salt Fog 
Design Level Therma 1 Vacuum 

Nav DSKY 
Zcm Vibration 
Humidity Oz and Salt Fog 
Design Level Thermal v~cuum 

Expected Compl!!_io.~ 

12 August 
16 August 

14 August 
24 /mgust 

4 August 
14 August 
2l1- August 
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C. 9. ORAl'ltR 
01111:CTO" 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

DEPARTMENT OF AERONAUTICS AND ASTRONAUTICS 

INSTRUMENTATION LABORATORY 

CAMBRIDGE. MASS. 0213H 

AG-:NAA 202-66 
29 July 1966 

AC Electronics Div., GMC 
c/o NAA, Inc., S&ID 
12214 Iakevood Boulevard 
Downey, California 90241 

Attention: Mr. J.P. Kaiser 
Site Manager 

Subject: CARR Item 9.3.4.4 

Gentlemen: 

Problem: 

Diacussion: 

To provide a field of view for the O&N optical unit 
after modification of the Astrosextant doors. 

MIT is in process of defining this field of view 
with MSC and will have it available by August 5th. 

Resolution: None 

Very truly yours, 

Massachusetts Institute of Technology 
Instrumentation Laboratory 

d~a.~ 
Thomas A. Hemker 
Test & Operations Director at NAA 
MIT/IL Apollo Guidance and Navigation 

TAH/bj 

cc: J. H. Brown 
D. A. Koso 
J. E. M,iller 
w. A. stameria 
.A.. L . Zaitlin 

ADD- ALL llm'LICS TO INSTRUMDITATION LABORATORY. f ALBANY STRUT, CAM-IDGK, MAltSACHUNTT11, NIii 

1 , C 3 · 
' • I 

, .r • • ' 
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9~3.4.6 

. ,. 
' 

' • • ' 

The computer from Spacecr~ft 12 (P/N 1003700-051 S/N 11) 
-was in the Operations Console for Computer Subsystem testing to 
investigate the TC Trap And Parity Fail conditions which 
had occurred during spacecraft testing. 

Field Verific.ation Procedures (written for Block II GSE) 
were performed and CSS JDCs (written for Block 1·100 GSE) 
which were compatable with Block II GSE were performed. 
In addition high-low voltage margin test w3s run (eTR-072) 
as well as over 500 1Uerations of Self Test No. 2. The • 

> only problems encountered were AS follows: 
·,· 

No flight hardware problems were locAted and no·hardwAre 
c~uae could be correlated to h:1Ve c1-1used the TC Tr111p ·• 
and Parity Fail. A problem was found with GSE interface circuitry 
but this is urelated and Acceptable for flight use. 

'' 



C. 8. DIIAPll:lt 
DIIIIICTOII 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

DEPARTMENT OF AERONAUTICS AND ASTRONAUTICS 

INSTRUMENTATION LABORATORY 

CAMBRIDGE, MASS. 02139 

AG--JW. 205 ... 66 
2 August 1966 

AC Electronics Div., aMC 
c/ o BAA, Inc. , S&ID • 
12214 I&k.ewood Boulevard 
Downey, California 90241 

Attention: Mr. J. P. Kaiser 
Site Manager 

Subject: CARR Item 12.6.9 

Gentlemen: 

Problea: 

Discuaaion: 

.Resolution: 

• 

de: J. a. Brown 
D. A. ICoeo 
J. :I. Miller 
W. _A. St4weris 
A. L. zeitlin 

Are covers light enough to prevent damage to Opti_cs 
Syatem due to overloads which could occur during 
boost. 

KlT/AC has programmed a design evaluation ot this 
mod. on a&I' 17. This test will include a prototype 
cover to be provided by MSC. Anticipated date of 
completion ie 15 September . 

None 

Veey truly yours, 

Massachusetts Institute or Technology 
Instrumentation Laboratory 

-1h--~- a. ~~n-l.., 
Thomas A. Hemker 
Teet & Operations Director at NAA 
MIT/IL Apollo Guidance and Navigation 

Al;IDIIIE&II ALL 1111:ll'LID TO INSTIIUMDITATION LAIIOIIATOIIY ... ALBANY ffllEl[T, CAM■ltlOGII, MA88ACH~TTS. nu, 
. c~ . ~· 

- s ' !_: , . ! < ,-~:· 
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INTIRfMt; ,t.ft IIR 
.,_,. .~ Aviation, Inc. 

TO .• J. F. Parker 
Adchls • fa42-001., B/6 

Downe,-~ PA..Q2 
. . -,-- , 

Date 

FROM 
Address 

Phone 

: ATO-D-TP-66-'&4~9 

~ Aqust 1~, 

J .• _w. CusSUJ?Oli 
642-030, 8/6 . 

·.DowneJ', PA..OS_ 

:tS71 

~ (2) ahon the responaea to the ret.......t acrt.ion ,~ -· 
a~ BAA .ATO fNa. the CSK 012 s,.t.eu A•-~ MMtina •ld • 
19 ~1966.. .· -

The tltatua •• ot 28 July 1966 tor the ATO action ittU ia shown 
on enclosuN (l}. 

ffl/cdtl 



Paragraph No. 

r···1;/'(}. 
! 

1.6.2 
1.6.J 
2.6.12 
J.6.J 
J.6.10 
J.6.U 
J.6.12 
J.6.14 
J.6.15 
J.6.16 
J.6.17 
4.6.5 
4.6. 7 
4.6.8 
5.6.1 
5.6.2 
5.6.6 
5.6.9 
5.6.15 
5.6.17 
5.6.18 
5.6.21 
6.6.8 
7.6.2 
7.6.J 
7.6.5 
7.6.6 
7.6.7 
8.6.8 
8.6.11 
9.3.4.1 
10.6.1 
10.6.2 
10.6.3 
10.6.4 
13.6.9 
lJ.6.16 
lJ.6.18 
14.6.9 
14.6.12 
14.6.13 
15.6.1 
15.6.2. 
lS-.6.J 
15.6.7 

ACTION RESPONSE STATUS 

ECD 8-8-6 
ECO 8-8-6 

ECO 8-7-6 
ECD 8-.3-6 

1n Work 
In Work 
In Work 
In Work 
In Work 
Complete 
Complete 
In Work ECD-F.CS c/o 
Complete 
Complete 
Complete 
Complete 
Complete 
In Work ECD 8-7-6 
In Work ECD 8-5-6 
In Work ECD 8-5-6 
Prior to Ship 
Complete 
Complete 
In Work 
Complete 
In Work 
Complete 
Complete 

ECS 8-20-6 

ECO 8-5-6 

Prior to Ship 
Complete 
Complete 
In Work 
Complete 
In Work 
Complete 
Complete 
Complete 
Complete 
Complete 

ECD CCFF 

ECO Ship 

In Work . • ECD Ship 
Complete 
In Work 
Complete 

ECD CCFF 

ECD Prior to Ship 
Complete 
In Work 
In Work; 
In Work 
In Work 

0-2 'z. I 

·\ I . 
I 

ECD CCFF 
ECD CCFF 

" ECD CCFF 
ECD Ship 

Enclosure I 



l.6.2 

1.6.3 

PROBLEM - Dead Face Verification 
Dead face verification was first accomplished in OCP 0129A -
SC 012. Circuit interrupter Cl5Al did not open due to improper 
pressure (200 psi) and switch M3 in the SK 231 did not operate. 

DISCUSSION W. Hutchinson 
TPS is in work to run tests as soon as the ECU has been serviced 
with water glycol. Testing at Downey for verification that the 
dead face relay open circuits as required. ECD 8 August 1966. 

PROBLEM - Noise on AC &.i, J: 
Modulation on AC Bu.a 1 and AC Bus 2 during OCP 0129-SC 012 
was observed to be 1.5 per cent. 

DISCUSSION W. Hutchinson 
TPS in work to run tests as soon as the ECU has been serviced. 
with water gly-col. Retest or busses will be performed to 
observe per cent or modulation and report results. ECD 8-8-66. 

D-.3 



·. 3.6.10 

J.6.U 

' . 

PROBLEM - !QS Che9kout R19!,l;!.rgnt I 
ldditionaili.est requirements to ECS functional - OCP-5051 are 
listed below: 

1. Provide system readiness verification prior to crew ingress 

2. Service suit heat exchanger wicks 

3. Verify suit loop temp control functions during manned run 

4. Post landing valve checks and blower and attitude switch C/0 

;. Suit gas analysis prior to crew insertion 

6. Suit loop integrity check 

7. CO2 sensor check - response only 

PROBLEM CORRECTION PLAN J. Hill 
These tests will be accomplished during performance of OCP-P-5051 
now scheduled for 7 August 1966. . . 

PROBLEM - Retest ot O;a Suppl,y; S;yst,n 
Proof preesure and leak check ot CM o2 suppl)" system 
(high pressure side) is r9q11ired after rework. 

DISCUSSION ,1. Jolley 
OCP-P-5049 now being performed to proof and leak check 
these lines. Rework camplete. ECD 8-3-66. 

PROBLEM - OCP 5017 Supp}.eent1l H20 S,:stem. 
GN2 tank pressure regulator relief tunction ot valve 
has not been checked. 

DISCUSSION J. Jolle7 
ATO is unable to verity function of ON2 relief valve because 
ot the design and installation of the relief valve. 

It• completed. 

D-4 



3.6.12 

• 

PROBLEM - SM W/G Q/n Leak Check 
SM W/G quick disconnect valves are not leak checked at 
Downq. 

DISCUSSION 
OCP 504975017 and process specitioations do not call out 
a requir-.ent to leak check valves. 

PROBLEM RESOLVED J. Jollq 
Quick disconnect leak check was performed with no 
problems per TPS Vl7-GEN-143. It• oOlllpleted. 

PROBLEM - EC8 !nstrwn.entation 
Flight qualiticat:lon instrumentation on EC$ not operating 
properq. 

CFOOSO W/G Delta P Branch 2 
. CF0481 w/o T•p to Coldplate 

CF0327 Waste H2o Pressure 
CF024S 02 Reg. 

DISCUSSION 
Measurement problems have been corrected. Verit:lcat:lon is 
pending completion of ECS testa. 

PROBLEM - Manual Control of 01.ycol Water Supw 
Manual control or the water suppq to the gqcol 
evaporator should be provided. 

DISCUSSION 
Fix incorporated 1n MCR 1534. 

'PROBLEM RESOLVED J. Jolley-
Manual bypass valve has been installed per MJR 1534. 
Item campleted. 

PROBLEM - Waste Management §nl• Venting 
V.-ting the fecal cannister into the suit loop is unac­
ceptable. The fecal cannister must be Yented oYerboard. 

DISCUSSION 
Fix in work per MCR 1516. 

PROBLEM RESOLVED J. Jollq 
That portion or MCR 1516 which changes fecal cannister 
venting to overboard has been accOllpliahed. Item 
completed. • 



PROBLEM - Pressure Suit Ventilation 
The ECS Breadboard. Test has indicated that pressure suit 
ventilation is inadequate. The capability to operate 
both suit loop fans simultaneously must be provided. 

DISCUSSION J. Jolley 
MCR 1547 to provide simultaneous operation of both 
suit loop fans will be accomplished in the field. 

Item completed (Downey portion). 

OC:P-P-8077-A-SC-012 - Antenna Syat•s Functional Verification 

SCOPE 
'!'his teat was performed to tunctionalq verity the Spacecratt 
antennas with respect to VSWR measurements, as specified in 
Process Specification MA0205-0494., using .fixed system frequencies. 

RF.SUI.TS 
Sequences covering the VHF Recovery-, the VHF/S-Band Scimitar 
Antennas and C-Band No. 4 Antenna wre completed be.fore 
integrated Sy-stem.a Teats. 'Iheae antennas were used during 
plugs out integrated teats. C-Band Antennas l, 2 and ) 1 
which~ in the lli H/s., wre checked atter lli H/S installa­
tion. All VSWR valves were well within limit. 'lbere were no 
significant problems encountered during this teat. 

D-6 
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4.6.8 

' PROBLEM - No TV Video 
During OCP-P-0129 Seq. 19-192, were unable to obtain a TV 
picture at this time. 

Ret. OCP-P-0129 Squawk #2 
TPS 0129--040 T/S 
Vl6-GEN Squawk #160 

DISCUSSION 
Connector Jl95, which connects to TV camera at LEB position, 
had broken wire at Pin 10. Wire at Connector. Jl95 was repaired 
and subsequent TV checks were good. Probable cause was move­
able TV braket interfacing with cable. Ret. squawk No. 193 
in EDR book to reroute the cable and clear TV bracket. 

PROBLEM RF,SOLVED R. G. Roahon 
Squawk No. 193 in EDR book has been complied with. Item 
closed. 

PROBLEM - MDC Panel 12 Replacement !Vl6-7DJ49l 

DISCUSSION 
This panel has the toll.owing COM tunction1 and controls: 
l. UP TLM CMD RESET 2. S-BAND AGC METER 3. LEM recorder 
TAPE MOTION. This panel should be retested. 

LEM recorder Tape Motion Monitor will be checked during LEM 
recorder checkout. S-Band AGC meter and UP TLM CMD reset 
function can be checked during the TV checkout period. 

PROBLEM RESOLVED R. G. Roehon 
Panel was replaced and tested to TPS Vl6-GEN-262 and Vl.6-GEN-
208 with no apparent problems. Item closed. 

PROBLEM - TV Camera Checkout 
TV camera operation has not been checked under worst 
lighting conditions; that is, looking at CCC with all 
couch noodlighta tumed to maximum brightness. 

PROBLEM CORRECTION PLAN R. O. Roehon 
• It is presentl;y planned to check the TV camera operation 
under these conditions after installation of crew couches 
and noodlights. ECD 7 August 1966. 

D-7 



5.6.i 

,5.6.2 

PRO:JIIK .. M Tryptcer 
{CFOS,50P), dUf. presa.'CP No. 2 branch. Sipal conditioner 
outpu.ta 5.5 we with no pressure on ECS lintJ•• S/B O vdc. 
T/x TPS V16-GEN-105 Sqk. No. 180. 

Dl5CUSSION 
TPS V16-GEN-175 remove, and replaces CF0.550P. Meas. writ. 
to be made during c/o or ECU. . 

PROBIEM CORRECTION PLAN R. o.' Roehon 
Meaauraant operation to be nr:lf'ied d.urtna OCP-P-50'1. 
ECD 8-S-66. 

PRB - Bad ~tf!o•r t~), read~; per cent, ehn.ld be apprmdmatel.1' 23 
per cent. (CP inlet temp.) T/S TPS n6-GEN-074, COM Sqk. 
N'o. 3:37. 

l>¼§CUSSION 
TPS Vl.6-GEN-101 :replaces CF0481T. Meas. nrU,. to be ude 
during c/o ot EC. 

PROBLEM CORRECTION PLAN R. O. Roshon 
Measurement to be·nr:lf'iad during OCP-P-,50,51. ECD 8-5-66. 

PROBLEM - (CT0012X}. Tape Motion Monitor, l!;!llP Staye 911 Whe!J Tap_e 
~ • 

T/S TPS 0CP-0129-059 Squawk No. 76. 
DSE converter circuit treatment of 51.2 kc clock, and NRZ data from 
PCM is such that a feedback or leakage voltage of +2.5 .and 0.5 

• vdc ie placed on the B+ and B- (+12 and -5 vdc) lines re~pectively, 
ot the tape motion sensor module when the normal B+ and B- voltages 
are cut oft. A resultant signal ot 1.8 vdc is pre~ent on the output 
line ot this module. The PCM counts this 1.8 vdc a.e a binary- "ont'' 
and outputs the event thus giving a false tape motion 11on" indication. 

DISCUSSION 
EO M521317 changes tape motion sensor module output to reduce the 
present value of reeidual voltage (1.8 vdc) to a value below the. , 
~ina.ry "one" threshold level (1.2 vdc) of the PCM. •. 

, Thie is a DSE design problem.. 

f:IDLDI CORREOTIOJ PLAN J. W~ 0Uasupoi1 
Upon receipt ot E.O. the mod w.111 be accomplished.. It ie 
planned to accomplish this prior to ship. 

http:d.u:rt;.Tc


.5.6.1.5 

,5.6 • .17 

••-- .... ...::'.,-..-...... ,::....... ...... _, d. -•--- ,.___ 

PROBLIM - Heat Shield Inatrumentatim 
The art ahield inetrurnentation has not been teated while 
oomeated. to the epaeeoratt.. 

DISCUSSION 
This test will be conducted when the heat shield ie 
electric~ mated to CM while in the heat shield fixture 
at Downe:,. 

PROBLIM RESOLVED R. G. Roshon 
Checkout of the art heat shield instrumentation was per­
formed b;r TPS Vl6-GEM-196 and checkout was satiefactoril;r 
accan.plished. Item completed. • 

PROBLEM - Panel Replacement 

Rework of Panel 19 and retest is required. 

DISCUSSION 

Checkout Fll&ht Qualltication Recorder Switch after panel 
installation w::tth miesion equipaent tor proper operation. 

PROBLEM RESOLVED R. o. Roshon 

TPS VJ.6-GEN-262 wae perfonaed veritying satisfactory operation 
of the UP TIME CMD BWitch and S-Band antenna .meter. The 
Fllgbt Qaalltioation Recorder Operation was verified by 
TPs-GEN-197. Item camplete. 

PROBLEM - Calibration Curves 
Need oalibration curves for CSM panel .meters. 

DISCUSSION R. Parsons 
Prov.lde calibration curves for CSM meters and TM data. 
·Intormation to go to A~ronauts at KSC. 

PROBLEI(' -cgggq:r:i;oN, aNI 
The data is currentl.T being proceaaed by computer to obtain 
single end-to-end calibration currea for •ch m•nraent. • 
ECD 8-20-66. 

'0-9 



s.&.21 

PROBtEM - CTE Mod on CSM Oll 
Ia thia mod to be accomplished on r.sM 012? 
( Thia is an input filter). 

DISCUSSION 
.Mod ia being accomplished on CSM OU, at the preaent tilae. NAA 
Engineering racomm.ends that this mod be accollPlished on a non­
interference basis. Do not modit., CSM 014 until CSM 014 Systems 
Aaaesmnent. 

PROBLEM RESOLUTION R. G. Roahon 
The t!Rer iiiodlr!cation waa ccmpleted on 7-28-66. The CTE 
Terification was performed during F.CU checkout, ref. deTiation 
sheet OCP-5049-034T, Item 3 and 4. Item closed. 

PROBLEM - LEM Recorder Checkout 
The LEM recorder functional checko.it has not ,-et been 
accQIIIJ)lished per MA0203-0402. 

DISCUSSION 
It ia presently planned to pel"form the LEM recorder functional 
checkout with CSM in the heat shield fixture. nFF. equipnent not 
yet a'V'llil&ble. 

PROBLEM CORRECTION PLAN R. G. Roshon 
The LEM recorder functional checkout was performed by 
TPS Vl6-GEN-208. Post test data indicates possible malfunc­
tion in tape operation on oft control. Additional intormation 
will. be available at a later date. 

D-10 
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6.6.8 

7.6.2 

. I 

PROBLEM - Quad C 
Quad C has not been sold to NASA. 

DISCUSSION 
The retest of replaced relief valves is in work and buy-off is 
pending completion. 

PROBLEM RESOLVED C. McKim 
Testing on Quad C completed on 16 July 1966 with no signitieant 
problems encountered. Item completed. 

PROBLEM - Contamination Check 

Cold flow and engine contamination checks have not been 
completed to verify engine operation by NASA approved 
TPS's following rework. 

DISCUSSION 

Verity that the retesting required by portions of OCP .. P-4131 
affected b;y removing the SPS engine from the S/M have been 
accomplished. 

PROBLEM Rl!:)QLVED J.E. Jollq 

SPS Cold Flow Proof and Leak Test was run satietaotorily 
by TPS Vl7-GEN-128. 

'l'he flushing ■equence was performed several timee to obtain 
a eatiataotor,y ■ample demonetrating a HtiatactOZ7 oleuiJ.in•••. 
lnel. Item ccaplete. 

D-11 



7.6.5 

PROBLEM - Single Po;t_nt Failure in FCSM 

In order to eliminate single point failure, the FCSM requires 
a change to the switch and a continuity check.· 

DISCUSSION 

EO 1s and TPS•s have been·generated to eliminate the problem 
of FCSM single point failure. 

PROBLEM CORRECTION PLAN W. Hutchinson 

The following EO•s and TPS•s have been generated to eliminate 
this problem: EO•a M-520657, M-520658 on TPS Vl6-GEN-182, 
EO M-520659 on TPS Vl.7-GEN-126., EO•s M-520660, M-52O66lon 
TPS Vl.7-GEN-123 and EO•s M-508225, M-477747 on TPS V16...GF,N-255. 
The work will include continuity checks of installed switches 
and wiring. Effort will be completed prior to ship. 

Existing wire rnut,ine to enP.1nA heaters i!'I nnt. sat;~factory, 
i.e., att,achment technique anrl strlll!S!" rPlief. 

DISCUSSTQN. 

NA.A el"1vne-err1ne tn prov-Ide t,.,.chni,...al asfl1!"ltM~e tn r~cnnfip,.irP 
wirjno- installation. Presf>nt h1->ater wiring m11st hf' properly 
protected and draw1nes or on-the-spot E .o. 1 R provi dAd. to 
cov~r routjng, t,~rminations, clampinp ch~ck out etc. This 
act:ion will require full t.:ime ene::ineerinP'. support to asnt1re 
a timely jnh i~ prndu~ed. 

PRORT,RM RF.SOLVE0 ,J. R. ,Tolley 

E.O. 5'i28Jl (Vl?-88CX).33) has been accompBshed oorr,,,ctinp 
above noted r<>work. Item complete. 

D-12 
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7.6.6 PROBLEM - Sump tank Installation 
Reverification of 02 and fuel sump tank 1• required following 
tank replacement tor standpipe fix. During cold now pretest, 
the welded joints between the fuel and oxidizer sump tanks and 
the engine llhould be proot tested to 1.25 times operating 
preeeure aa a KSC eatety- requirement. 

DISCUSSION 
This will be accomplished during cold flow tests per TPS. 
Full integrity- ot any fuel, oxidizer or presaurization lines 
cut during tank rework will be verified to 1.25 times operating 
pressure (approximately- 218 psi). . 

PROBLEM RESOLVED J. E. Jolley-
Modification and installation have been completed on 9UII.P tank 
and leak test satisfactorily- completed using l. 25 times operating 
pressure per TPS Vl.7-GEN-128. Item completed. 

PROBLEM - SPS Heater Chegkout ap.d FCSM Checkout 
When will the checkout ot work on these qstema be completed? 

•• DISCUSSION 
The SPS Heater Mod and MCR-1581 ( FCSM) will be completed at 
Downe,-. Continuit7 checkout of the SPS heater temperature 
monitor B10dification and FCSM mod will be acccmplished in 
Downey. Complete integrated check will be accomplished at KSC. 

PROBLEM CORRECTION PLAN J. E. Jolley 
Due to engine change, checkout of the FSCM e7stem will involve 
re-running conaiderable portions ot OCP•s 0126 and 4128. 
Therefore, this checkout will be acoompliehed at KSC. Since 
C/M. will not be restacked, all heater circuitry will be contin­
uity checked at Downey prior to CCFF. 

D-1.3 
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8.6.8 

8.6.11 

PROBLEM - FDAI Harness Checkout 

FDAI harness hipot and physical mating verification (Ref. 
aqua.wk No. 249) have not been accoaplished. 

DISCUSSION 

This will be completed prior to ahipaent. 

PROBLEM RF.SOLVED 

Harness continuity-, megger test, and continuity- through the 
FDAI connector were accoapliahed aatistactorily by TPS-GEN-217. 

Item coaplete. 

PROBLEM - No, l Translation Controller Co;J..or Codmg • 
The original engineering requirement to pa.int the No. l 
Translation Controller so that it ay be identified as the 
one incorporating the Abort; feature is not adequate. 

RISCUSSION 
Daring Downey testing, the No. l controller cannon plug waa 
connected to the No. 2 vehicle plug and the teat team was 
getting readT to re-lable the vehicle before the error was 
discovered.. The controller, both ends or the connector cable, 
and the epacecratt connector plug (Jl67) ahould all ha'ff yellow 
and black diagonal atripea so that there is no possib1lit7 ot 
improper installation by either the teat teame or the flight 
orew. Engineering has provided the dooumentation to accCllllJ>liah 
this on CSM 012. 

1 

PROBLEM CORRECTION PLAN W. Hutchinson 
Color o o d 5g· of hand controller will be accomplished. per 
E.o. 490312 and will be per.formed at JCSC upon receipt of 

• controller tram Minneapolia-Honeywell. Coding of receptacle 
( Jl.67) will be accClllpliahed per print Vl.6-0000ll prior to ship­
Mnt. 

D-14 
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PROBLEM - IMU - Ex5:ess~ve Drift 
lMU s/N-9 in G&N 12750 exhibited X-IRIG excessive drift, 
excessive and unstable X-PIPA misalignment about Z, and 
X-PIPA scale factor. 

DISCUSSION 
IMU s/N-9 was removed from s/c. Lab teste indicate x-mIG 
and X-PIPA failures. Replacement or the IMU will alleviate 
this condition. During subsequent S/C testing, the nm was 
damaged by sudden loss and reapplication of power to the 
S/C several times due to incorrect operator procedure. 

PROBLEM RESOLVED N. Casson 
Operator procedures modified to preYent sudden reapplication 
of power to the !MU due to incorrect operator procedure by 
the addition of' special instructions in section I-6 or all 
OCP•s which require G&N system operation as follows: 

In the event that epaoecrart electrical power ie lost during 
operation of the G&N sy-stem., insure that the IMU circuit 
breakers Main A and Main B, Panel 22, are pu11ed to "OFF 11 

before DC power is reapplied to spacecraft busses. 

Its cleaed. 
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10.6.1 

10.6.2 

i i 

PROBLEM - Fuse Module 
A mating problem wae found to e.xiet between the tuee 
module (V16-5401J5) and the Pyro Continuity Verification 
Box (PCVB Vl6-540130-101). 

DISCUSSION 
The NAA Engineering plan of action IL 693-300-040-66-985 dated 
12 July 1966 de.fines the rework required. 

PROBLEM RESOLVED W. Hutchinson 
SC Ol2's PCVB wae replaced with PCVB (V16-540130-301) S/N 10174, 
EO 21568. Resistance checks were made to verify the box interface 
and circuit integrity. Work was done by TPS-Vl6-GF.N-207, and TPS 
Vl6-GEN-266. Relay action was checked at the bench level. In­
stalled tests will be made '°t KSC. Item. complete. 

PROBLEM - RCS Redµsdant Switch Mod 

Reaction Control System redundant switch installation.per t,f;R 
1599 has not been completed. 

DISCUSSION 

1. It will be worked in Downey except relay box install&tion. 
2. Continuity test will be done in Downey and reported prior 

to CARR. 
3. Functional testing will be performed during integrated 

testing at KSC. 

PROBLEM RESOLVED w. Hutchinson 

EO's M-520689, M-525173, M-520662, M-520668, M-521322 on TPS 
Vl6-GEN-l 78 were accomplished to incorporate the MCR 1599 Mod. 
A continuity check 'WBS performed per TPS VJ.6-GEN-179. Functional 
testing remains to be performed at KSC. 

Item ocaplete4. 
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10.6.4 

PROBLEM - TD Reget 

Sixty-one sec time TD reset shouJ.d be through the flyaway 
,unbillcal instead of ACE carr1-on as at present. 

DISCUSSION 

l.. It will be worked at Downey 
2. It will be installed and tu.notionally checked in Downey 
3. It will be tunctiona]Jy(integrated) tested at KSC in the 

mated condition 

PROBLEM RESOLVED W. Hutchinson 

The change was accomplished in accordance with the tollowi.ng 
EO • s and TPS • s: EO M-520693 on TPS Vl6-GEN-125, EO I s M-520720, 
M-525173 on TPS Vl6-GEN-l 78. Circuit continuity was verified 
per TPS Vl6-GEN-179. 

Item com.pleted. 

PROBLEM - Drag Chute Squibs 
Drag chute squibs were not provided tor SC 012. 

DISCUSSION 
Resistance check to be •de at Downey with tu.notional test at KSC. 

PROBLEM RESOLVED W. Hutchinson 
MOR 1548 waa released to add these squibs. EO' a were written and 
worked to implement the MCR. E0 1s 429898, 485261, 485262 tor TPS•s 
Vl6-GEN-207, TPS V16-GEN-Q92 and TPS Vl6-GEN-2J2. The resistance 
ot the added circuits was checked per TPS Vl.6-GEN-207. item 
canplete. 
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PROBLEM - 5!,j.tch Oµardp 

Switch guards on ELS logic (panel No. 8) CM - SM separate 
(panel 15) and main chute release (panel No. 16) have ¼11 

gap from tace of panel when in closed position. 

DISCUSSION 

Investigation will be conducted to determine whether replace­
ment ot guards is an ample solution or whether redesign is 
required. 

PROBLEM COR:!mQTION PLAN W. Hutchinson 

All switch guard installations were investigated with the 
resulting decision to change the spring assemblies in each 
cover. Work will be accomplished by the following E.o. 's 
and TPS. E.o. M-521379, M-521380, M-521382 and M-526837 tor 
TPS Vl6-GEN-275 prior to ship. 

13.6.16 PROBLDI - Caw Comparj;.Jnent Floodli.lhts 
Due to the.number ot failures that have occurred and the ehort 
mean time between failures., the crew compartment floodlights 
are not considered to be fiight qualified. 

DISCUSSION 
Defer to CARR pending additional info to displays and controls 
group of Apollo Engineering. 

PROBUM RFiSQ;tiVED W. Hutchinson 
ATO has provided pre and po·st failure conditions to L. Troolinea 
D/692 per IL ATO-D-2C-66-310, dated 25 July 1966, in order that 
engineering may complete th~ action required to present a !inn 
recommendation concerning this problem. A copy of the IL is 
attached. See F,ngineering discussion. ATO action completed. 
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INTERNAL LETTER A TO-D,.,2C-66-Jl0 

North American Aviation, Inc. Date July 25, 1966 

TO L. Troolin•• FROM W. R. Hutchinaon 
Address 41--692-407 Address • 4l~2-03J 

HA.23, J>owaq FA07, Downe7 

Phone 1786 

Si.,b)ect • PloocUi,lht Pailur.1. 

Durin& th• te,t pha,e ot SC 012, two noodlight railuree have been experienced . 
. 'rll• tollow:l.na intormation 1• 1ubrdtted to tul.t'Ul the reque1t of SC 012 Sy1tem1 

!aae,aent Board. 

Pailun No. l Dates 6-22-66 Ploodlicht A.aaembly 

Di1ou11ion1 Unit•• mounted in a temporary ta,hion utilimill8 heavy duty 
cord. Thia waa done since the orew couch•• wre not a.vail&ble 
at the time. lleotrioal mating wae proper and connected per 
Vl6-77lJ28 installation drawing. The Rheostat had been eet to 
tu.ll brit,;ht and kept at thie level in order to aupport.. TV teettng. 
The lamp wa, reported to have nickered and to ext.ingui8h 
acoanpanied by- •an• anoke in the Command Module. Later invt; ,H,j -

gation d.iacloaed the noodlight ha.a been previouel.7 dam&gea a.nd 
&lao had a damaged aeal.. The aaaooiated oirouitry had been auiJ-
1equentlJ, oheoic.d on TPS 0129-027 and wae .found to be acoeptabl•. 
Unit waa ret.unwd on PRR M 119648. 

ME434-00. S-()()()4 

Dieouaaiona Ploodllaht. wa1 inet&lled 1n position in Comund Module per TPS­
Gllf-100. Mounting aorewa wre not torqued. While attemptin,g to 
operate noodlight in primar., mode it nickllred during "tum on" 
and extinguished, Seoonda:r;y mode wae tried with eame reaulte. 
Connector wa, verified to be properly mated. A aecond noodlignt 
wa, operated in••• poaition uaing u.me receptacle, lamp opel"&ted 
tor approxilu.tely 2l l!Wlute, wit.h no malfunction. Unit was 
nturna\'£ on PD JI 74002. 

It Ul7 queation, an•• plea•• contact Mr. w. o. Schmidt, D/642, ext. 1786. 

Wllluoq 

• ·:,. ao r a. Pecli&o 
N. O&a■on 

697 
642 

D-19 

w. R, Hutohin■on, Supervisor 
Electrioal Ponr Sy-at•,., SC 012 
Apollo Telt and Operations 
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1, 

There are part numbers, asRembly numbers, and insp@ction 
stamps in black and white p11int all ovel" the Mai.n OiAplay 
Console and the ad~1acent ci rc11it, breaker y,An"1le. 

These markings must be eleA.ned off prior to shipnent. Tn 
addition, this procedu-,.e is a hazard to VAh:i.cle tesMne. NAA 
should establish a poU ny within their l'IIM.ufacturing, test, 
and inspect.ion syatern whareby all controls and dtsrlay!'I and 
crew-compartment areas visible tc the flight crew remtdn free 
rrom extraneous marks, stamps, paint, or nomenclature. ATO 
refurbish prior to shif'Tl('nt.. CleanUnes!'I spec avA:flable. 
( Inspection and Manufacturing) Inf' om men to follow oleanli­
nese procedures • 

PROBLEM CORRECTION PJe4! J.E. Jolley 

TPS V16-GF.N-271 has been written to remove extraneous marks, 
atA.mr,e and nomenclature from control and d1splay p.!.\nels and 
areas visible to the flight CT'AW and ¥">T'k w.t 11 be compl.AtAd 
prior to r.r.FF. 
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~y.,, :-: RA!~-F A,X_Jiml._qp_j._Q_cj{...I.@.,~tn~t:I!.._ OJ!~ 
~OJl!.P.lr:.i!!!..~1:>,. v. 

All E.O. 1 s on thAae faet.eners must be completed prior to 
crew compartment. rt t and tunct1 on. 

DISCUSSION 

Negotiate with Mfe. to insure compliance. 

PROBT.EM RF.SOLVED ,J. E. Jolley 

All faeteners were reworked by TPS 1s 033, 034, 03A and 066; 
E.O. 40rlJ9Q. Item completed. 

14.6 .. 12 PROBLpf - ~ lguiplent Ba.y Markiy 
During the ELS Breadboard Test, checkout ot Spacecraft OU, and 
Downey operations with Spacecraft 012, itwu diacOYered. that 
LH F,qui:pnent Bq Panel 131 is colored light blue with white letters 
on this background used tor marking nomenclature .. Due to the poor 
contrast, nomenclature cannot be seen by crew .. 

DISCUSSION J. H. Parker 
Squawk has been entered in IDR Book .. Work to be accomplished 
by incorporation of decal pending authorization by Engineering 
prior to ship. 

U,.6.13 PROBLEM - Umpilic§! A§§.X 

TheECS suit umbilical ruchaust hose cap il5 needed for use 
in the CCFF. • 

DISCU§§ION 

Insure ·cap is available tor CCFF . 

PROBLEM RESOLVED • J.E. ,Tolley-

Umbilical Cap Assembly, P/N Vl6-601212 i~ complete and 
available to support CCFF. Item ccaplete. 
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15.6.l 

I . 
I 

15.6.2 

,, 

' 

PROBffl - scrRt~ic Medical D1ta Acmu:eit1on Sn,yg fi -~OZ§, ~A~ 

(1) The MDAS does not fit CFE Container "C" 

(2) CFE Container 11C11 does not fit Spacecraft Compartment 
"C" 

DISCUSSION 

A tit check on s/c 012 and 014 indicates that an interference 
probl• exists that must be resolved prior to the crew 
cam.partnaent tit and function check to be performed. during 
OOP 5051. 

fROBLF.M R,g>OLVED J.E. Jolley-

E.O.'s 509917, 464243 and 516698 authorized. rework - will be 
., accomplished. prior to CCFF. 

PROBL'l!M - Color Coding 

The mockup reviews for s/c 012 and 014 resulted in R .r.o. 
action to color code the medical data acquisjtion system 
(MDAS) and the Octopus Cable (both GFE) and the mat'i.ne 
C.F.E. Connector Interfaces. 

DISCUSSION 

TWX EXJ4/T-12-BG52-66-933 (7-11-66). NA.A. direction to 
color code the MDAS and Octopus Gable concurrent w::l. th 
coding C.F.E. crew compartment equii:ment. 

PROBI.Df CORRECTION PLAN J. E. Jolley 

TPS w:lll be written to match color codp, on cable to MDAS. 
Work w::l.ll hf'! acr!omp l iahed pr.i or to CCFF. 

D-22 
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PRQFtI EM - Cam,ra~t1.9_r_e_t.:. 

IJ.'he 16mm camera bracket, (CFE), P/N Vl.6-753103 experienoed 
a failure during the SpacecrA.ft 012 bench check h~ld at 
NAA on June 24, 1966. The push button stop failed and 
fell 011t of the bracket • 

DISCUSSION_ 

An E.O. has been issued by NAA to rewrk t.his equ1]:ment~ 

PROBLPM RESOLVED 

M-9A camera bracket rework was completed per F..O. M-227384. 
Bracket w.i.11 be installed prior to CCFF. 

PROBLEM - Qrw C~t FU &_Fynctt~ 
The crew compartment fit and tunctionCr2) checkout haa not 
been performed due to non-a:vailabillt7 of the spaoecr,1.tt. ECU. 

PROBLEM CORftE:CTION PLAN J • Jolley 
'?his checkou1; is to be perfomed by TPB No. VJ.6 GEN-069 during 
OCP-5051,prior to ahipnent of Spacecraft Ol.2 to KSC. 
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__ INTERNAL LETTER 
69)..3~1000 

•. A:uguet .3, l96f - .NOii.TR ~-.AVIATION. ·JNC. DATE 

MJICI' 

; BIICL08IJII 

FROM . · W. E. 0..,. 
ADDRESS · 693.:30() --

FB40 

PHONE • S732, 3439 

Reaolutlon of CSM 012 S,..tea Aaeeeaent Meetinl 
Aotican It .. Aeaigned to-Bngineeri.ng 

IL. Afl)...D-TS-66-24) dated 21. Jul.7 1966, Tit+.t.: CSN _012 ••• 
. S)rat• .A••••-,nt Meetina IU.rnltee and Aati~ A.aipante 

Aotionit ... ,A•~ at \he System Aea••--t~ting 
(bJ' Puagraph "-8r) ; . . • ·_ . • 

. . . 

• ,,_,tollotd.na-re•~• are included 1n t1ut·eno1oaure _an.dare 1d.ot1t1"'1 by. 
-~ ..... : , • •. . . : 

. f ', j 

8.6.3 
8.6.S 
8.6.6 
8.6.7 
8.6.9 

• . 8.6.11 
8.6.]J 
8.6.17 
8.6.18 
9.3.4.1 
9.:3.4.4 

· 9.3.4.5, 
10.6.5 , 
11.2.1. 
11.6.l' 

11~6.2 
11.6.) 
12.6.3 
12.6.4 
12.6.S 
12.6.6 
12.6.7 
12.6.8 
lJ .6.4 
]J.6.5 
13.6.6 
13 .6.9 
13 .6~10 • 
13.6.l.4 
lJ.6.20 

•• ;wilhll 
.14.6.) 
u.6.6 . -

• 14.6 .. 8 : 
14.6.lQ 
u..6.11 
14.6~12 
u..6.lJ ' 

, . l4.6.l4 
14.6.J.6 

• 1,.6.1 
15.6.2 
• 1,.6 . .s · · -~ 
15.6.7 
3.6.2 

EnginMring ~ Admini■t.rator 



SJOC:TION 1 - EI...Ji.JJTRICAL POWER SYSTEMS (EPS) 

PBQBLKM - No;lse gp AC Buse~ 

Modulation on AC Buss l and AC Bu.es 2 
during OCP-0129, S/0 012, varied trom l.2 
peroent to 2.9S percent, With an A"lerage 
ot 2.0 percent. 

Dl§CUSSIQ!I/RESQW;l'lOM 

The inverters have been qual.if'ied and·meet 
the requirements or 0.5 percent modulation 
from hall' load to t'ull load at 2S volta and 
.30 volts de input. The S-Band commmication 
equipment is known to be ausceptible to 
modulation greater than O. 7 percent, which 
is also below 1000 cyol• per second in 

. frequency. Frequency- data was not obtained 
during the original S/C 012 teat. Since the 
S-Band tunctioned properly, it is neceaaar.r 
to obtain additional test data to analyze 
the characteristics, oauae and significance 
or the modulation. This additional data will 
be obtained by testing of S/C 012 and s/c 014. 

Further monitoring of the bueees during~ 
check-out on s/c 012 haa been planned·and·w.Ul 
be accomplished to determine the characteriatics 
of the modulation. A meuurem.ant ot the modu• 
lation with no AC lo&da will alao be obtained. 
The S-Band will not be operated during.the 
ECS test. 

During the performance of OOP-0129 on S/C 014, 
the eftaote or apaaecratt AC loads on modula­
tion will be determined. During this teet, 
S-Band will. be closely monitored for proper 
operation. 



2.6.2 

SECTION 2 - FUEL C~LL/CRYO 

PROBLEM REACTANT SHUTOFF VALVJ,; 

MCR 1542 (Reactant Shutoff Valve Holding Circuit) 
ie not released in system. 

DISCUSSION/RESOLUTIO!! 

See Modification Kit Listing - MCR 1542. 

PROBLEM RESOLVED 
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PROBIM - Qq-gen System Contyination 

Qiqgen system contamination level is out of specification. 

DISCUSSION/BE.SOLUTION 

A meeting chaired by Dr. Lanzkron of NASA was held on 
Ju~ 20, 1966 in which EPS Design Engineering, Project 
Engineering, and NASA personnel reviewed the problem ot 
suspected contamination in the S/C 012 <ucy"gen system lines 
and the corrective action that would be required it this 
condition prevailed. It was concluded that the test anaqsis 
ot the ox;ygen line under investigation was not conclusive in 
., quantitative W81" and that there was no reliable way ot 
Qet.ermining the true cleanliness of a system after it bas 
proceeded put the final closeout. It was turther concluded 
that diaaasemb~ of the system to measure contamination would 
actual..q introduce additional particles. The procedures for 
assemb~ and removal and replacement of component parts ot the 
s7stem wre checked and found to be acceptable. These procedurns 
were used as evidenced b7 HAA and NASA Q.C. sign-off. 

An investigation into the possibility of using a liquid fluid 
flush or a gas flush for a final cleaning 07cle of the cr,ogenic 
qstem after s;rstem closeout disclosed the following: 

1) A tluid flush is impractical tram a standpoint that the 
fluid will carey particles into the valve module cavities 
and leaTe them at that point. Subsequent operation of val,res 
showed high leakage rates. Thia was also true for a gas tlush. 
Both methods were attempted on BP-14 and resulted in high leakaae 
rates on tu.el cell reactant val,res. 

2) Due to the inherent COSS characteristics, i.e., e.xtremeq 
low flow rates with low delta P•s, it is virtuaU., impossible 
to carry particles through the lines up to the filters and have 
them clog filters at that point. Particulates of many times the 
size and the count currentl,1" allowed by the system specificatiun 
were experienced on S/C 001 and durin3 the MSC min1mum power down 
tests. The design group is currenti,- investigating the use of 
clean out ports with mechanical closures. Investigations made 
b7 the Materials and Prod.ucibilities Group showed that the use 
ot mechanical closures as tlushing ports would tend to induce 
more contaminants than could posaibl,1" be removed. 

As a result of these conclusions, the squawks written against 
5/0 012 were dispositioned as being acceptable as is. 

PROBI&M RESOLYIQ. 
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PB:>BLFM - Vac-ion f'.wrlp Checkout 

Checkout has not been completed. (oJcy"gen tanks). 

DISCUSSION/RESOWTION 

EPS F.ngineering will prepare a checkout procedure that will 
establish both the proper operation of the vac-ion pump and 
the degree of vacuum in the ox;ygen tanks annulus prior to 
lift-of'!. 

The circuit operation of the vac-ion pump will be checked 
at Dov:n.97 in Bldg. 260 or Bldg. 290 prior to shipment of 
the vebicle to the Cape. 0Jcy"gen tank vacuum level will be 
checked in the MSOB at KSC. The checkout of the vao-ion 
pump will be perfonned using a microammeter connected in 
series with the DC-DC converter and vac-ion pump. The 
Jll:icroammeter will indicate current which corresponds 
directl,y to vacUW11 level in the tank annulus. A current 
reading greater than 4.2 Jll:illiaraps indicates a short circuit 
in the pump. Inability to obtain a current reading would 
indicate a malfunction of the power converter. This test 
will be performed using a piece of GSE equipment which is 
currently' being procured from Beech Aircraft Corporation (BAC). 

It has been shown by tanks that have been produced by BA.C that 
once the integrity of the vacuum has been established., i.e., no 
leaks, the onl,y other loss of vacuum which can be experienced. 
would be due to outgassing of the materials within t~ vacuum 
annulus. Outgassing of materials at this vacuum (10 ) level 
is prolonged. 

The rationale behind not performing a checkout ot the vac-ion 
pump while the vehicle ie on the stack is based on the following: 
The fact that the vacuum levol is checked at BAC prior to 
deliver;y, is again checked a~ Downey after installation of 
the tank in the spacecraft, snd is again checked in the MSOB 
at the Cape, these checks over a period of appro.ximatel,y five 
months, will give satisfactory indication of tank integrity 
and vacuum retention. 

PliOBLJiH RESOLVED. 

E-5 
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2.6.9 PROSU!iM - Fuel Cell Reactant Spt-ott faln 

Du.e to reactant shut-ott valve failures in s/c 008 and 
s/c OU, NASA wants to know if there ia a problem either 
with design, method ot operation, ACE campatibilit7 or 
other parameters. 

DISCUSSIORLRESOWTIOH 

The attached failure histor,y ot these Yalves shows a 
prevailing ACE control problem that has been instrumental 
in causing the valve coil bum out. The complexity- of 
the S/C ACE control operations is the primarT cause for 
valve failure modes and not their basic design. Correctiye 
action at present involves tour phases: 

a) ACE procedural corrective action 
b) ACE patching corrective action 
c) ACB caaputer programming corrective action 
d) ACE hardware corrective action 

PBOBLIM Ul@ESOLVBD in one instance. 

l. The cause ot the failure ot the valve modules in 
S/C 011 at ISC has not been determined. Investigation 
is continuing in this area. A representative trcm 
Reliability has been sent to the Cape to review all 
procedures, operating techniques, and spacecraft installa­
tion. 

2. Pro'bloms with reactant shutott valve failures on s/c 008 
at MSC have been resolved tq' isolating control circu1ta 
trc:a the ACI hookup. (However, primar,y cause ot initial 
malfunction has not been resolved.) 
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2.6.10 PRO.BlJ.:M - Bscees Qp9ratw Time on Ox;rgan l's 
Re.terenoe: Qx;ygen 'l'anlc Ill P/N ME282-0026-0060 Rev. L 
S/N 100241620413 Sheet 40 of Data Package. Total 
operating time under operating pressure is 417.3 hours. 
Specification MA.0201-0077"E" states earth replacement 
is required after 150 hours operating time. 

DISCUSSION/RESOWTION 

. S7stem Lite Justification. The S.ech Aircraft Corp. ( BA.C) 
Ceyogenic Gas Storag~ Sy-stem is capable ot 400·hours of 
lite after being delivered tran BA.C to NAA. The rationale 
is as follows: 

The pressure vessel, the quantity gage, the outer shells of 
the pressure vessel, the coil housing, the insulation, the 
electrical heaters, and the thermal switch all have life 
expectancies in excess of 1000 hours. This has been verified 
by- BAC during testing of the L0-3 tank which accumulated over 
786 hours and b7 the tanlcs fran S/C 001 which after having 
been used for White Sands tests were transferred to MSC for 
fuel cell minimum power tests and for the manual management 
tests. During the above tests, programs in excess of 600 • 
hours of operation have been accumulated to date. 

The onl1' dynamic . canponenta located inside the tank are the 
tan motors. The average run time during a 14~ mission 
is 100-150 hours. At BAC tan motors averaged 20-2,5 hours 
ot operation prior to shipment to NAA. The lite of these 
units have been established as being in excess of 400 hours 
and tests have been conducted at both BA.C and MSC in which 
the units were run tor 1000 hours and longer. 

Based on the aboTe, the 400 hour lite after delivery- fran 
BAC to BAA is justified. 

The procurement specification for OOSS tanks is being 
clarified to reflect the operating time of the tank ass•bly 
as 400 hours after acceptance test. 

PROBLEM RESOLVED. 
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3.6.2 

§JCTION 3 - ENVIRONMENTAL CONTROL SYSTEM 

PR.OBI.EM GLYCOL EVAPORATOR WICI TEMPERATUIE 

A crew compartment indication of glycol evaporator wick tempera­
ture should be prorlded.. 

DISCUSSION/RESOLUTIOI 

MC! 1534 authorizes the provision ot a plug-in module to allow 
readout of the glycol e-vaporator wick temperature. The deaiin 
ot the module is in work and a moclmp will be provided 8-1-66. 

PROBLEM RESOLVED 

PIOBLEM ECS CHECKOUT IE9Ulft.EMENTS 

Additional teat require11.enta to ECS fUJlctional OCPS051 wre 
eetabliued during a review ot the OCP. 

DISCUSSIOX/.R.E$0LUTIOI 

IA.A. agreed to incorporate the requested teete. The 00Pa 
and the ECS checkout process specifications are ll>eiD,I re­
viaed and the testa are being conducted prior to s/c 012 
deliYer.,. • 

PIIOBLEM USOLVED 

PIOBI.IK !JAIJI DUMP »OZZLE PREEZE-tJP 

It. is not felt that the capaailit7 ot tlle urine iump 
qat• to operate on a 14-clq aiaeion witaout freezing 
baa Deen ••aonatrated. • 

DISCUSSION/RESOLUTION 

A Metin& was held. with I. Laazkron al'MI. other KASA ani 
BAA personnel on 7-~,, to continue the ciecuaaion ot 
this proalea. It was resolYH that the aatiafactoey 
c011pletion of the qualification test to the procedure. 
previous.lJr approYH 'li,y- NASA would fultill the BAA reapon­
aibilit7. NASA had reviewed the prel1mjna17 qualification 
test report and. given tentative appronl. A copy of the 
final report was supplied. to BASA tor further review. 

PIOBLEM ltESOLVED 
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BQTIOR 3 - ENVIl'lORMENTAL COJffllOL SYSTEM 

PJlOBLEM URINE DUMP NOZZLE BUTEi 

ilectrical wiri11g d.iagraa ot tlle uriae auap noszle Mater 
iJMlicatea that a short in this heater woula also cause the 

• loea ot lDotb steaa auct heaters. 

DISCUS5IOB/(g!:SOLUTIOI 

Two prolDleas wre aiacuaaea relatiYe to the urine auap 
nozzle heater, naael.7: (1) an open circuit failure in the 
heater resulting in poaailDle urine nozzle treeziag and 
(2) a ahorted. beater whicb would alao cauae tb.e loaa of 
lDotb ste&ll duct heatere. 

The loss of urine dWlpiJJ& capa1Dillt7 ia not a critical 
prolJlea as on.,.o&Nl collection and storage of urine is 
poasiale. Fecal storage lta.gs have ••en conai4ere4J how­
eYer, IASA is tleveloping larger IN.gs tor this purpose 
which will be used on s/c 012. 

The second failure mode vaa consid.erec unacceptaltle am 
a solution was presented to ft.. Lanzkron on 7-20-66. Thia 
solution deleted one ot the redundant. power supplie• to 
the nozzle beater b7 cutting or removing the wiring aetween 
the nozzle heater and the Ro. 2 steam. duct heater. Thia 
provides completely independent power supplies to the two 
steam duct beaters with the noszle heater conaectea t.o the 
lo. l steall d.uct heater onl.7. Thie wae acoeptecl -, BASA 
&Dll IA.A. and ie l,eing iapleunttKl. 

PltOBLIM RESOLVED 

Pit.OBI.EM QUICK DISCONNECT VALVES 

S/M water glycol disconnects haYe not been leak checked. at 
Do111ne7. 

DISCUSSIOR/IESOLUTIOR 

ECS checkout process specifications and 00Pa are lDeing revised 
to incorporate this leak check requirement. S/C 012 will l»e 
tested prior to shipment. • 

PROBLEM ltESOLVED 

E-9 
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.3.6.17 

SJQTION ~ - iBVIROffllp;NTAL CONTl\OL SYSTEM 

PllOBLEM OCP~Ol7 SQPPLEMEITAL B2o SYSTEM 

Gl2 tank pressure reaulator relief valves have not been 
checked. 

DISCUSSION/RESOLUTION 

A procedure tor performing this check hae been establiehed and 
the EC$ checkout process epecitication is 'being revised. The 
OCP is being revised to allow this checkout to be performed 
prior to s/c 012 shipment. 

FllOBLEM RESOLVED 

PllOBLEM §/! W/G Q/D LEAK CHECK 

Salle aa .3 .6. 9 

PROBLEM PRESSURE SUIT VENTILATION 

The ECS Breadboard Test indicated that preaaure suit 
ventilation is inadequate. Tbe capability- to operate . 
both suit tans eimultaneousiY must be provided. 

DISCUSSION/~ESOLUTION 

See Modification Kit Listing - MCR 1547. 

PROBLEM RESOLVED 

UVISID ICS TBST PUI • 

Sue aa .3.,.3 
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SECTION 4 - COMMUNICATIONS 

PROBLEM !;!L!.ecove9 Antenna 

The HF Recovery Antenna ME481-0049-0004 
occasionally did not interleave properly 
on deployment. 

fil_SCUSSION/RESOLlffION 

1. The vendor (DeHavilland Aircraft) has 
conducted over 155 deployments leading 
to a ME48l-0049-(X)07 configuration. 

2. NAA intends to replace the MF,481-0049-0004 
antenna on s/c 012 and subs with a 
ME/+81-0049-0007 antenna. 

3. The ME.481-0044-0007 con1'1guration has been 
subjected to a series 01' confidence teats 
including: 

(a) Six sample deployments 

(b) 48 hour wave motion teat 

PROBLEM RESOLVED 

Anticipated installation date ot MF'.J.81-0049-0007 
antenna: August 18 at KSC. 

E-ll 
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5.6.6 

SECTION 4. - COMl1QNICATIONS 

PROBP,M Audio Center VOX Release •. TW 

Audio Center VOX release time is now adjusted based on 
verbal request. 
DDC. TPS V16-GEN 126 

TPS OOP-P..0130A-008 
V16-GEN Squawk #218 

DISCUSSION/RESOLUTION 

1. TPS V16-GEN-176 was issued to document the setting 
of VOX release time of Audio Centers from 2 seconds 
to 1 secondi. 

2. Audio Center functional checkout procedure, 
MA0205..0959, was change byE.O. M487941, dated 
July 26, 1966, to revise the release time limits 
to enable setting of 1 second. 

PROBIEM RESOLVED 

SECTION 5 - INSTRUMENTATION SYSTEM 

PROBJ.EM (CT0012X), Tape Motion Monitor J.!mR. 

DISCUSSION/RESOLtrrION 

EO M521Jl7 was released for proper light indication 
on the tape motion sensor. 

PROBLEM RESOLVED 
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.SfilJTI0N ~. - IN,STRUMENT A'l;'1-°!L SYSTll}IS 

PROBLEM Battecy Charger __ ~t;eHts Displa.y 

Present signal conditioner will not provide measurement 
(000215), battery charger currents, for teleme~ry. 
Output displays 0.01 amps on CRT when C/M meter display 
indicates greater than 1 amp charging current through 
battery shunt R4. When a dif.f erence voltage of 
100 MV was applied to Differential Amplifier across 
shunt R4 (with O VOC common mode voltage) the CRT 
display was normal, indioating 5 amps. When common 
mode voltage on shunt was increased to l3 VOC, CRT 
display dropped to 0.01 amps. 

DISCUSSI0N/lyl;§0lllJTI0N 

Engineering has investigated the problem using the 
tollowing approaches : 

1. Moving current shunt R4 .from the positive to the 
return lead of the circuit. 

2. Modify the differential amplifier to obtain 
compatibility with the system. 

J. Rescale the differential amplifiers usect to monitor 
measurements coo222, CC022J, and CC0224 to provide 
a charging current indication. 

I+. Delete the measurement as FCM data.. 

Investigations produced the following conclusions: 

Item l. cannot be implemented since· the current reading 
is not indicative of the charge current. This erroneous 
indication is the result of other i'uel cell currents in 
the system. 

Item 2. is teohnioa.l.q feasible. The amplitier i• of 
the "plug in 11 type which tacilltates replacement in the 
field as a retrofit. This solution is not applicable 
to S/0 012 since a hardware change is involved.· Measurement 
resolution will be achieved within± 2% in the -3 to O 
amp range. 

E-13 



Item (J) is the engineering recommendation as a 
resolution for s/c 012. This change results in a 
software change only. Amplifiers used to monitor 
measurements CC0222, CC0223 and CC0224 wciuld be 
scaled from -J to 100 amps (negative refers to 
current flow in the opposite direction due to 
charging) in lieu of the present Oto 100 amps. 
Resolution in reading the PCM output is approximately 
~ 20% in the -J to O amp range. 

Item 4. is not acceptable to the NA::»A subsy~tem 
manager. 

PROBLEM RESOLVED 

Problem has been resolved for s/c 012 by rescaling 
the battery load current shunt measurements 
(CC0222, CC022J and CC0224). The signal conditioner 
amplifier will be modified to meet performance 
requirements on s/c 014 when installed to monitor 
the battery charger current (shunt R4). 

PROBLEM Q-BALL VECTOR DISPLAY 

NA.SA questions the compatibility- of the GFE 
Q-Ball sensor with the panel meter and PCM. 
A loading problem had occurred on s/c 009. 

DISCUSSION/RESOLUTION 

Design documents have been reviewed. The 
panel meter circuit is compatible with the 
ICD interface requirement. No further NA.A. 
action is required. 
NOTE: There was no panel meter on S/C. 009. 

PBOBLml DSOLVED 
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6.6.l 

SECTION 6 - REACTION CONTROL SYSTEM 

PROBLEM SM RCS I'?'.'opellant Isolation 

There is a need to be able to assure that SM RCS 
propellant isolation valves are open prior to 
lift-off. 

DISCUSSION/RESOLUTIOJ! 

CCA 964 directed implementing necessary action to 
assure that SM RCS propellant isolation valves in 
each quad were positively open. Although the sub­
ject problem dealt only- with the SM RCS, the CCA 
included the Command Module. 

For Block I and resolution of this action item 
MCR Al615 calls for the necessary change from 
series to parallel hook-up in the CSM propellant 
isolation valve switch position indicating cir­
cuitry. This will provide positive knowledge on 
the Ma.in Display Console that the valves are open, 
complying with the CCA requirement. With this 
change, it now cannot be determined, when valve 
actuation to the closed position is made, whether 
both valves are closed. 

PROBLEM RESOLVED 
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6.6.2 

6.6.3 

SECTION 6 - REACTION CONTROL SY~ 

PROBLEM SM RCS Qu!Atitz Gaging Sys~ 

What effort is required to change existing SM RCS 
QGS to configure for flight? The s/c 012 and s/c 
008 configurations must be identical for thermal test 
procedures. (Quad D only) 

DISCUSSION/RESOLUTION 

MCR Al587 implemented the deletion of QGS. EO M464896, 
7, 8 initiated the changes for s/c OL2. Copies of the 
EO's were datafa.xed to MSC and KSC. Field Site EO's 
were required to initiate the change on s/c 011 and 008. 
Engineering revised MCR Al587 so that s/c 008 Quad D . 
and 012 had the same configuration callout. 

Thermal paint required was available at MSC. Necessary 
process specifications were supplied R. J. Taeuber of 
NASA for application. 

It has been learned that the s/c 008 Quad D propellant 
tanks were not painted before testing started. 

PROBI.EM RF150LVED 

PROBLEM RCS MCR 1599 Box Installation 

Refer to MCR 1599 (Installation of RCS switch-over 
boxes). Can the RCS boxes be installed without 
removing the aft heat shield? Why is thia to be 
accomplished at KSC? 

DISCUSSIONfRESOLUTION 

It was determined in the SAR that the "Boxea 11 could 
not be completed in time to install at Downey. A 
mock-up of the box was constructed and proved that 
installation could be made without removing the aft 
heat shield. 

See Modification Kit Listing (MCR A-1599). 

PROBLEM RESOLVED 
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6.6.4 

SECTION 6 - REACTION CONTROL SYS'l'EM 

PROBLEM SM RCS VALVE SIGNATURES 

The S/M ROS engine valve signatures indicate either valve 
closing ti.rat and is unpredictable. "The randomness is 
documented in EO M421370" which changes system. checkout to 
permit a direct coil drop out time of 55±25 milliseconds 
for both valves. The limits had be,m 40-+-10 milliseconds 
for the oxidizer valve and 65+15 millise~onds for the fuel 
valve. The rationale supporting this change are presented 
below. 

DISCUSSION/RESOLUTION 

When the engines a.re installed in the apa.cecraft and 
operated in the direct mode four engine characteristics 
change the basic engine parameters due to the characteristics 
of the automatic and direct coils S/C electrical circuitry. 
The opening time is increased by about 5 milliseconds, the 
fuel lead increases about 5 milliseconds, the dropout time of 
the first valve increases from a nominal of 8 milliseconds to 
a nominal of 55 milliseconds, and the mismatch is amplified 
from a ma.xi.mum of 16 milliseconds to a maximum of 50 milliseconds. 
These shifts have been analyzed for deleterious effects on the 
engine. 

In the following discussion it should be noted that the changed 
characteristics apply only to direct coil operation a.nd 
that direct coil operation is employed as the third order method 
of control only after the malfunctions of both automatic niode, 
and proportional ha e control. 

1. Delayed opening time - no effect 
2. Increased fuel lead - lower performance (not significant) 
3. Delay in first valve closing - Increa.s!:B total impulse for a. 

given electrical signal (not significant) 
4. Magnified valve miSJ'l'~tch 

a. Fuel log 

1. Lower performance - (not significant) 
2. Cools chamber - no problem (min. pulse results in net increase) 
3. 11goop 11 - (no known effect from fuel lag) 
4. 11Zots11 - (no known effect from fuel lag) 
5. Restart before valve closes - Similar to fuel lead - no prohlen1 
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SECTION 6 - REACTION CONTROL SYSTEM 

DISCUSSION/RESOLUTION ( oont 'd) 

b. Oxidizer Log 

1. Lower performance (not significant) 
2. Cools chamber - no problem (min. pulse results in net increase) 
3. Goop - (Previous tests indicate softer start) 
4. 11Zots 11 - (no known effect from ox lag) 
5. Restart before valve closes - effect similar to pre-ignition 

results in softer start. 

Conclusion - No known problem created by direct coil valve response 
characteristics. 

PROBLEM RESOLVED 
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SECTION 6 - REACTION CONTROL SYSTEM 

FROBLEM PVT INSTALLATION 

Establishment of a definitive plan of action for implementing 
the changes/modifications required to gage the SM RCS pro-
pella.nts by the PVT method. What is KSO•s required level or effort? 

DISCUSSION/RESOWTION 

The following E.0.'s delete the Giannini gaging system from 
SC 012 and OlJ+; these E.0. 1s were transmitted by datafax to 
B. M. Boykin, D/633-060, Clear Lake Facility on July 11+, 1966 
and to M. V. Bravo, D/820, KSC on July 25, 1966. 

EO M464896 -
release date 7-20-66 

Specifies thermal coating of. SM RCS 
propellant tanks required because of 
removal of Giannini sensor assemblies. 

EO M464897 -
release date 7-20-66 

Specifies removal of Giannini sensor 
assemblies and strap assemblies from 
Quad. 

EO M464898 -
release date 7-20-66 

Deletes the installation 0£ the Giannini 
computer and sensor from the SM. 

The following tasks outline the effort in process for implementing 
the PVT gaging system. The schedules shown are preliJnina.ry and 
have not been approved by the Schedule Board. 

Task l - Add one ME 431-0068-7051 helium temperature measurement 
aystem to each SM RCS quad. Transducer is to be located on tho 
outer helium tank aurface. Measurement numbers, title, ranges 
and PCM channels are as follows: 

~ Meas.No. Title PCM Channel Range 

A SR 5013T Helium Temperature Tank A 3 0 to 150"F 
B SR 5014T Helium Temperature Tank B 4 0 to 150"F 
C SR 5015T Helium Temperature Tank C 6 0 to J.50°F 
D SR 5016T Helium Temperature Tank D 175 0 to .l50~F 

Drawing release 8-5-66; hardware kit assembled complete 8-15-66; 
arrival at KSC 8-17-66. 



6.6.5 

6.6.6 

Page 2 

SECTION 6 - REACTION CONTROL SYSTEM 
• ..--

DISCUSpIONfRESOLIJTION (cont'd) 

Taek 2 - Provide neaeseary wiring to route added 
temperature measurement on each quad to the PCM, 
normal data mode only and through an existing 
switch on MDC Panel No. 12 for display on an exist­
ing meter. Drawing release 8-5-66; hardware kit 
assembled complete 8-15-66; arrival at KSC 8-17-66. 

Task l - Provide necessary Nomographs for astronaut 
iiiage to determine remaining SM RCS quad propellant .• 
quantities. 

Arrival at KSC: 

16 percent accuracy Nomograph 
12 percent accuracy Nomograph 
10 percent accuracy Nomograph 

PROBLEM - HELIUM TANK GRONTH 

8/5/66 
9/1/66 
10/15/66 

Justification is needed to show that abnormal growth 
of helium tank (Quad D) did not cause loosening of 
the tank thennooouplt!• 

DISCUSSION/RESOLUTION 

Subsequent to the SAR, acceptance test data of a.11 S/C 012 
SM RCS helium tanks were reviewed and no discrepancy 
was found. Quad D helium tank exhibited the same 
characteristics as the other quads. The OOP4175 C/0 
data were evaluated against testing conducted during 
DVT, and it was concluded that DVT was much more severe. 
Loosening of the thermocouple was attributed to causes 
unknown,but not tank growth,and the item closed by 
telecon on 7/25/66 with R. Taeuber. 

PROBLEM RESOLVED 
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SECTION 6 - REA.CTION CONTROL SYSTEM 

PROBLEM - RCS CONTAMINATION 

Rework has caused excessive contamination. 

DISCUSSION/RESOLUTION 

This action item was closed on 7/20/66 in a 
meeting with R. La.nzkron of NASA and 
R. Errington representing RCS. 

PROBLEM RESOLVED 
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8.6.l 

SECTION 7 - SERVICE PROPULSION SYSTEM 

O£!&iMtor - N. Townsend, NASA 

PROBLEM - !i>Bine Heater Wiri:gg 

El:isting wire routing to engine heaters is not satisfactory, i.e., 
attachment techniques and stress relief. 

DISCUSSION/RESOLUTION 

E.O.'s 5.32811-1, -2, and -3 have been released to provide additional 
wiring support for both SC 012 a.nd SC 014 engine heater installations. 

PBOBUM RESOLVED. 

SECTION 8 - STABILIZATION AND CONTROL SYSTEM 

PROBLEM Flight Director Attitug, lngicato..r: 

During vehicle testing, when rate gyro power is off, 
reference voltage is removed from the demodulators 
which causes a continuous and rapid limit cycling of 
the FOAI rate-gage needles. During testing, thie 
condition was observed to continue for ma.ny hours. 
Thie type of treatment of the displays in a manned 
vehicle is unacceptable. A means for providing 
reference voltage to the display must be available 
during future testing. 

prscussIONLRF.SOLUTION 

The above stated response not only occurs during 
test, but can also occur in .f1ight if the SCS Parti.al 
Power is positioned to AC 1 or AC 2 anrl the Rat~ Gyro 
Power Sw:i tch ie "OFF". • 

The SCS was designed to withstand this condition as 
it could occur in flight due to modified procedures 
resulting from system ·failures. Although this per­
formance is acceptable it will be prevented in future 
testing by corrections.to Operational Checkout 
Procedures. 

PROBLEM RESOLVED 
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8.6.2 

SECTION 8 - STABILIZATION AND CONTROL SYSTEM 

PROBLEM Attitude Controller Ie:olation 

The capab11:ity to isolate the attitude controllere must 
be verified so that malfuncUone within the controller 
cables can be qu:i.ckly removed from the control electronics 
loop, and still retain the requ1 red flight charact.er1 i,tirs. 

DISCUSSION/RESOLUTION 

The capability to isolate the attitude controllers electri­
cally has been previously discussed with the flight crew. 

Isolation of the stick proportional transducers may b~ 
achieved by switch:i.ng off the AC power to th~ att1tude 
controllers. This will permit the use of the direct RCS 
control modes for entry and midcourse maneuvedng without 
physically disconnecting the faulty controller. Electrjcal 
isolation of the controllers will not pennit the usA of 
MTVC. 

The requirement to remove an attitude controller physically 
has not been established since :it involves multiple .failures. 
However, assuming that an attitude controller js physically 
removed the ga:i.n on the at:ick transducers would double. 
This effectively results in doubJed stick author1ty (vehicl\11 
rate command) :in the various control modes using the st:1 ck. 
The jmpact of this on the various control modeB is: 

MTVC - A simulation study conducted in February 1965 
has ver:i.fied this situation to be tolerab] e with 
relatively little change in system performance. 

ENTRY - It i.e expected that the flight crew will 
adapt quite readily to the lncreased stick author:lty. 
Through recognition of the problem appropriate re­
ductions in stick deflection can be made and no 
appreciable degradation in handl1ng qualities or RCS 
propellant consumption is expected. Hawever, the 
feasibility of changing controllers durjng entry 
il!!l questioned. 

MIOCOURSE - The doubled etick authority will result 
in a small increase in SM RCS propellant consumption 
per manual proportional-rate attitude maneuver. 

The effect of the increased hand controller gaµi can easily 
be simulated as part of the ME 012 simulation in August if it 
is ·de's"irab'le • to precisely verify the ramification of the • 
gain increase on flying qualities and propellant consumption. 

PROBLEM RESOLVED E-23 



8.6.3 

Paragraph R.6.3 of the Hi.storica1 seotlon iA focorreet 
and should he rewritten as followe: 

Originator W. Annetrong ( F'JJ ght Crew) 

PROBLEM - F.MAG "Cold Starts" 

What is the effect of activating the l'1'AG's when they are 
cold? Does loss of the heaters destroy the backup attitude 
reference system? 

RESOLUTION 

The F.tfAG's ma.y be started cold five times before it becomes 
necessary to recheck the mass unbalance drjrt characterjstics. 
No physical damage can be done to the gyro. However, the maee 
unbalance drift characteriet.ics may shift e1ightly 1.f numeroue 
"cold starts" occur. The possible shirt in mass unbalance 
drifts woulrt be caused by spin motor bearing preload changes 
resulting from lower operating temperatures. Sjnce the mass 
unbalance drift characteristics were rechecked at Oowney in 
the Rl'1E after two "cold starts", 5 cold starts are current]y 
available for s/c 012 checkout at Florida. 
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SECTION 8 - STABILIZATION AND CONTROL SYSTEM 

PROBLEM Meter Re{!4ing Error§ 

When rate needles are in the :t 1 deg/sec full scale-mode 
the following indications are observed: 

Roll reads O. 2 dc>gree/offset. 

Yaw reads 0.1 degree offset 

Pitch reads O.O degree offset 

Should read O degree offset. 

DISCUSSION/RFSOLt.r:rION 

The problem as stated is incorrect as the offset should be 
degrees/second rather than degrees. The ability to physi­
cally adjust the meter null offset has been denied in 
previous CDR' s. Thi.s rate needle scaling ia appropriate 
only to SM midcourse maneuvers. The offset will have no 
effect on the attitude hold and translat1.onal control modes. 
The readings as stated above are within the teat and check­
out tolerances of O ± 0.3 degrees/second. 

Numerous methods can be employed for the astronaut to estab­
lish the actual value of the nul] offset in rJ i.ght in orrier to 
establish compensation. This null offset estimate can then 
be used to J11entally bias the rate needle readings and achieve 
more precise rate maneuver control. However, this is not 
a requirement as mission propellant profileB have considered 
these offsets 

PROBLEM RESOLVED 
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8.6.6 

SECTION 8 - STABILIZATION AND CONTROL SYSTF.:M 

PROBLEM RCS Capability During Main Bus Failure 

Due to the manner in which the S/M RCS engines are 
apportioned between Main Bus A and Main Bue B, it 
appears that failure of either bus would prevent the 
simultaneous achievement of +X translation and 
attitude control. 

DISCUSSIONLRESOLUTION 

The problem as stated :ls incorrect. The automati.c 
S/M RCS engines are apportioned such that achievement 
of +X translation and roll, pitch and yaw attitude 
control is still achieved with two jets in the case 
of translation and one jet in the case of attitude 
control. This will provide the capability to perform the 
following RCS control modes; minimum impulse control, 
attitude maneuvers, attitude hold and ullage. The 
two jet +X translation for the purpose of deorbU is 
not sufficient during most mission phases due to 
insufficient propellant i.n the two quads betng used. 
Since this particular situation requires multiple 
failures it is not a. design requirement. However, 
the following two methods may be applicable to this . 
problem although no firm procedures have been def:lned 
or analized. 

1. RCS deorbit can poseibly be accompli.shed by direct 
ullage with roll sptn etabiJ..1 zation. Even though 
a main buss has fa:Ued, a four jet di.rect ullage 
can be achi.eved by properly condttion:ing the'! si:,;cs 
and commanding AOORT. 

2. RCS deorbit can possibly be accomplished by using 
first, +X translation with the two +X jets function-. 
ing from the unfailed DC buss and the two applicable 
quads, then rotat:5.ng the spacecraft 180 degrees to 
use the two -X jets bejng fed by tankage from the 
other two quads. 

PROBLEM Rl!l,OLVED 
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8.6.7 

8.6.9 

SECTION 8 - STABILIZATION AND CONTROL, SYSTE>! 

PROBLEM Hand Controller Cabltf 

Controller Cables have been damaged during CSM testing 
on all controllers. 

DISCUSSION/RESOLUTION 

The cables require additional protection. All Rotational 
and Translational Hand Controllers shall be returned to 
Honeywell for the addition of a protective sheath per 
E.O. 462767. 

PROBLEM RESOLVED 

PROBLEM Delta V Counter 

During Downey test:lng, the Delta V Counter was repeat­
edly driven to the stops where it would chatter for 
considerable periods of Mme. What degradation to 
the diepla,y has occurred? 

DISCUSSION/RESOLUTION 

The descri.bed chatter has not caused a degradation of 
the display and no detrimental consequences are to be 
expected. 

Honeywell Engineering concurs that this condition does 
not subtract abnormally from the life expectancy of 
the Velocity Change Indicator display panel. 

The condition can be corrected by- cycling the TVC #1 
Power switch momentar:Uy to the "OFF" position. 
Corrections to the Operational Checkout Procedures 
tor S/C 014 shall be made to minimize the chatter 
during testing. 

PROBLEM RESOLVED 
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8.6.11 

8.6.13 

SF~TION 8 - STABILIZATION AND CON'l'ROL SYSTEM 

PROBLEM No. 1 Translation Controll~r Color Coding 

The original engineering requirement to paint the No. 1 
Translation Controller so that it may be identifted as 
the one incorporating the Abort feature is not adequate. 

DISCUSSION/RESOLUTION 

The possibility of installing the #1 Translation 
Controller connector to the #2 vehicle bulkhead 
receptacle {Jl67) became a reality during SC-012 Downey 
testing. To preclude this possibility happening in the 
future, the Translation Controller #1 connector shall 
be identified by painting with yellow and black diagonal 
stripes. 

The #1 Translation Controller is identified by installation 
or a yellow and black diagonal striped plate. The #1 T/C 
connector shall be painted with black and yellow strips per 
E.O. 490312. The Florida Facility shall paint the #1 T/C 
connector per E.O. 490312. 

PROBLl!X USOLVED 

PROBLEM Dea.gband Reguirement1 

Information concerning propellant consumption in the 
0.2 and O. 5 attitude and rate deadband is not available. 

DISCUSSION/RF.SOLtrrlON 

Intonnation concerning propellant consumption in the 
minimum deadband,, attitude control modes has been pub­
lished and discu)sed with the NASA i.n previous contacts 
including the SC 012 Delta CDR. The current RCS pro­
pellant budgeting ia based on the minimum attitude 
dead.band of± 0.2 degrees and a rate deadband of± 0.2 
degrees per second. These values were used in the 
propellant consumption profiles eubmitted to the NASA 
for the mial!lion reference trajectory of November 5, 1965 
{reference MSC NOTE 65-FM-134). 

PROBLEM RF.SOLVED 
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8.6.17 

SECTION 8 - STABILIZATION AND CONTROL SYSTEM' 

PROBLEM FDAI Alignment 

When aligning the FDAI with the align pushbutton, 
releasing the button caused the Roll Attitude Error 
Needle, the Roll Indice; and the Attitude Ball to 
jump 4 to 5 degrees away from the desired position 
and remain there. 

DISCUSSION/RESOLUTION 

The described conditions will occur when incorrect 
procedures are followed during an align sequence. 
The Operational Checkout Procedures shall be corrected 
tor future testing by placing the Pitch, Yaw and Roll 
Rate switches to BMAG during an FDAI align or selection 
of SCS Attitude~ SCS Delta V or G&N Delta V Mode while 
an FDAI alignment is being performed. 

The G&C Data Book (SID65-1702) shall be modified to 
reflect correct operational procedures. The Apollo 
Operations Handbook (SID65-1Jl7) shall be corrected 
to reflect these same procedural changes. Fli~ht 
crews should use the G&C Data Book (SID65-1702) 
interim corrections, pending its revised future release, 
to insure correct flight operational procedures. 

PROBLEM RESOLVED 
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8.6.18 

SECTION 8 - STABILIZATION & CONTROL 

PCM Measurements show occasional RCS engine "on" signals 
when the engines are not actuated. 

DISCUSSION/RESOLUTION 

Since the sampling rate for these signals is 200 per sec­
ond, the time between samples is approximately 5 milli­
seconds. Since actuation of the solenoids requires greater 
than 10 milliseconds of power application, an isolated, 
single sample which shows the valve in the "on" condition 
would not represent an actual valve operation. Hence, it· 
is concluded that the extraneous PCM indications represent 
some type of transient voltage rather than an actual valve 
actuation. Such erroneous indications are undesirable 
even though they are not believed to represent functional 
problems, and can be identified thru analysis of PCM data. 

It is suspected that the transients may be related to the 
use of the SK 231 umbilical separation simulator during 
s/c 012 integrated tests. The affected measurements will 
be monitored closely during the 0129 test on s/c 014 to 
determine whether the problem remains when the improved 
SK 231 is used. If the problem persists, trouble shoot-
ing will be accomplished to determine and demonstrate 
changes to eliminate the extraneous pulses. 

PROBLEM RESOLVED 
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SECTION~ - GUIDANCE & NAYIGATION SYSTEM 

PROBLEM IMU Excessive Drift 

IMU S/N 9 in G&-N 12/50 exhibited X-IRIG excessive 
drift, excessive and unstable X-PIPA ndaalignment 
about z, and X-PIPA scale factor. 

DISCUSSIONfll!SOLUTION 

During S/C testing the IMU was damaged by sudden 
loss and reapplication of power to the s/c. 

The following action is being taken to provide a 
dr,etp-out capability for the Downey and MSC ground 
pow.-er supplies (Cl4-418-101) in the event of loss 
or interruption of tacility power during checkout 
operations. 

EO M5028JO will be prepared to remove two patch 
wires from Cl4-418-101 S/N 's 4, 6, 8, 9, and 11 
to disarm the ACE "Clil" co11111and for each power 
supply. This will prc,duce the required drop-out 
capability. However, it will restrict the turn-on 
of the power supply to a local manual operation 
(this will be eftected by revision to the appro­
priate G&N operating procedures and OCP). The 
local/remote turn-off, DC "ON, 11 and voltage adjust 
capabilities will not be affected . 

. Notification will be sent the NAA GSE Project Oftice 
at KSC tor possible incorporation or this change 
into the Cl4-481 at KSC. 

PROBLEM RESOLVED 
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PROBLEM - Aatro Sextant Modification 

The Flight Crew requires information aa to what degree the 

Aetro Sextant Door Modification will restrict the field of 

Tiew of the Scanning Telescope and the Aatro Sextant. 

DISCUSSIOI/RESOUJTION 

Inatallation of the NASA kite to the G&N Optics, ae part ot 

the Optice PaaeiTe Thennal protection, change■ the limitations 

to the inetalled optice field-of-view. With kite inetalled, 

the field-of-view ia now an inherent property of the total 

optics aas•bll'. No part of the apacecrart infr1n&es into the 

optics field. The only- other masking will be that or a· docked 

LEM vehicle, which is properly defined on ICD MHOl-01.315-416. 

The new opt.ice field-of-View interface should be MIT-NASA or 

MIT-ACED, but~ MIT-HA.A. Jon Brown, NASA RASPO Downey, R&E, 

hae concurred and the problem is oonsiderecl resolved. 

PROBLEM RESOLVED --
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SECTION 9 - GUIDANCE & NAVIGATION SYSTEM 

PROBLEM IMU Heater Circuit Breake..£! 

The IMU can be damaged if power is applied without 
the heaters being on. This can occur if the heater 
breakers are inadvertently pulled when it is intended 
to pull the adjacent IMU breakers. 

DISCUSSION/RESOLUTION 

The confusion occurs because of proximity of the 
breakers to each other and nomenclature similarity 
between them (one pair is marked 11 IMU, 11 the other 
11 IMU HTR"). Physical guards were discussed, but no 
existing design is available. NASA (Dr. Lanzkron) 
directed at the Systems Assessment Meeting that the 
handles be painted red for visual distinction. NAA 
concurs with painting but recommends yellow rather 
than red for better visibility. 

PROBLEM RESOLVED 
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10.6.5 

SECTION 10 - SEQUENTIAL SYSTEMS 

PROBLEM Single Connector tor A and B Initiators 

The added apex cover (Drag) drogue initiator circuits are 
presently designed to go through a conmen, existing connector. 

This represents a single point failure (Cat. I), 'Which in the 
event of a failure ot the connector could also dieable the 
apex drag chutes and could also short. the A and B apex cover 
jettison initiators. 

DISCUSSIONLRESOLUTION 

CCA 961 directs addition ot a connector to separate the A and 
B apex cover (Drag) drogue initiator circuits. Engineering 
has released E.O. M48526l and E.O. M485262 on 7/23/66 to add 
a separate connector to provide redundant circuitry. The 
required work tor s/c 012 will be completed prior to the 
S/C 012 CARR meeting. 

PROBLEM RESOLVED 
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11.2.l 

SEgt;tON 11 - EARTR REQOWRY SYSTEMS - ORDNANQI 

PROBYJM APS 264 

Electrical Circuit Interrupters, Type I and Type II 

Bending of the guide pin■ have been encountered. during 
installation of the circuit interrupters. This could result 
in improper mating of the interrupters. 

pISCUSSION/RESOLUTION 

The guide pine will be removed from the pin insert aide of 
the interrupters since thie ie the side on which all problea, 
have occurred. To preclude miematina of the harness plug 1 • 

to the interrupter, which becomes poesible with the keying 
pin removed, a guide line will be placed on each plug in 
line with the keywa;y so that a visual check will verity 
proper mating. 

The following E.0. 1a have been initiated tor release to 
accomplish removal of the guide pin, adding guide linee, 
changing part numbers and providing proper checkout. 

EO M466392 
EO M466393 
EO M491485 
EO M533ll3 
EO M533114 
EO M533115 
EO M533118 

PROBLEM RESOLVED 
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ll.6.l 

11.6.2 

SECTION ll - FJ.R;H RECOVERY SYS!JIS - ORDNANCE 

PK>BLPX - Main Chute Problems 

Severe damage to the main chute has been encountered during 
Block II development test 70-3. 

DISCUSSION/RE§OLUTION 

Investigations have been made that detendne a hard.wan change 
1• required for SC 012 and subsequent vehiclee. MCR A5059 has 
been released on 26 July 1966 to initiate the required. changes. 
ro M525772 and ro M525776 have been initiated for release to 
accomplish the necessary changes. These changes include 
correcting strength discrepancies of the main chute as detenni.ned. 
trom analysis of the Block II development test 70-3 failure. 

In addition, one supplemental drop test will be conducted to 
prove structural adequacy under the previous failure conditions. 
Tift> additional tests will be conducted to e.xplore ultimate chute 
capability. All three tests will be complete b;y the end ot 
August 1966. 

PBOBLEM RESOLVED. 

PROBLEM Thrueter System Performance 

Separation velocity requirement of 24 ft/sec for forward 
heat shield and jettison &T9tem has been rftvieed to abovfl 
40 ft/aff'c. 

DISCUSSION/RESOLUTION 

CCA 895 directs the addition of a pilot chute mortar to 
assure poRitive separation. Tlro system teeta have been 
satisfactorily completed, lifting the constraint on 
CSM 011. Two additional system tests are ech~duled to 
be completed in the first week of August 1966 to lift 
the constraint on CSM 012. Results or tht'! two additional 
tests will be documented by CTR 01205801. 

PROBU!M RESOLVED 
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SECTION 11 - EARTH LANDING SYS'l'EM .. ORDNANCE 

PROBLEM - Flashing Liflt Power suw,:i:, 

The flashing light power supply failed qualification tests 
during the immersion tests. Tb.e unit has subsequently passed 
the immersion test after a proper potting fix. The modified 
unit was not reeubjeated to all environment tests that were 
satisfactorily completed prior to the immersion test. 

DISCUSSION/RESOLUTION 

It is the NAA position that the flashing light power supply 
successfully COlJlPleted qualification testing under all anti­
cipated environments. 

'l'b.e unit with the potting fix is considered qualified by . 
satisfactory completion ot one hour of a vacuum/high temper­
ature test followed by immersion portion of the quallticatio11 
test, and upon the basis of similarity to the satisfactory 
perf'ormance portions of the previous qualification test results 
of the unmodified unit. Apollo.test history on connectors of 
this type encapsulated in potting indicates that vibration and 
shock as well as the complete vacuum/temperature test would 
have no effect on the satisfactory performance of the connector/ 
power supply assembly. A report (SID 66-1316, entitled "Space­
craft Ol2 CARR Flashing Light subassembly, Flight Qualification 
Analysis", dated July 28, 1966) documents the :rationale for 
considering the Qual Tests requirements have been satiefied. 

PROBLEM RESOLVED 

E-37 



SECTION l? - MECHANICAL SYSTEMS STRUCTURE 

f!KJ.~~ - Hltch Decals 

Cannot verify incorpora.tion of hatch decals showing direction 
of rotation and torque limits. 

DISCUSSION/RESOLUTION 

EO 534702 revising Vl6-550152 placard was released 15 July 1966. 
ATO will verify installation. 

PROBLEM RESOLVED 

12.6.4 PROBLEM ~l Testing Not Yet Complete 

Uprighting baga, cables, braakets, and operating 
sequence are not qualified. 

DISCUSSION~OLUTION 

DVT, qual, and certification teats tor the above 
aystem will be qualified by s/c 007 tests at MSC. 
These tests that are to be conducted by the NASA 
are scheduled to be completed by 22 August 1966. 
System performance has been satisfactorily demon­
strated by B/P 29 development test at sea on 
22 July 1966. No problems are anticipated to be 
encountered 1n the S/C 007 tests. 

PROBLEM RF.SOLVED 
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SECTION 12 - MECHANICAL SYSTF..MS STRUCTURE 

PROBLEM - Side Pressure Hatch 

The aide pressure hatch is not qualified tor pad egreaa 
with a positive delta P. 

DISCUSSION/RESOLUTION 

The side pressure hatch ie not designed to be opened 
with a positive delta P. A positive delta P of 5 psig 
is utilized to insure positive sealing. It ia NAA'e 
opinion that the hatch could be opened with a positive 
delta P of .1 psig. The NASA.test (about 25 July- 1966) 
utilizing S/C OCJ'l will pressurize the Coanand Module to 
a positive delta P of .1 psig, .2 paig, and .J peig to 
verify at what positive delta P the hatch .:an be removed. 
As the only time the CODIDllnd Module is pressurized with 
the crew on board ia the cabin leak check and purge cycle 
of the countdown (T-75 to T-40), and assuming a worst caae 
pressure differential (positive delta Pot 6 psig), the 
time to vent the cabin thru the cabin pressure relief valve 
is 35 seconds. This can be reduced an additional 5 to 7 
seconds by utilizing the 5/8 diameter pressurization fitting 
on the hatch as a vent. If the tests verity hatch operation 
at a po~itive delta P or .3 peig, an additional reduction of 
3 seconds will be realized. 

It is NAA's opinion that if the NASA tests verify hatch open­
ing with a positive delta P of .1 psig or greater, the egreea 
time of 90 seconds as specified in SID 63-313, paragraph 
3.4.1.1.2(e) 1 will be met. As outside help is available 
(test crew) at this time, it is suggested that they might 
be used to aid the crew and ax.pedite egress time. 

PROBLEM RESOLVED 
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12.6.6 

12.6.7 

SECTION 12 - MECHANICAL SYSTEMS STRUCTURE 

PROBLEM - Flight Crew Hatch Operation 

Satisfactory operation of the flight item side pressure hatch, 
side ablative hstch and the boost protective cover (BPC) hatch 
both from inside and outside the CM has not been satisfactorily 
verified. Determine if it is possible to return the BPC to · 
Downey to accomplish verification testing. 

~}SCUSSION/RESOLUTION 

A meeting was held at S&ID on 21 July 1966; participating were: 

Dr. M. W. Lanzkron 
R. F. Larson 
P. J. Hanifin 
G. Thies 
J. i\. Roebuck 
E. R. Smith 

NA:3A-ASPo· 
NAA-Project Office 
NAA-CSM Design 
NAA-CSM Design 
NAA-Crew Requirements 
NAA-Ground Operations Reqmts. 

It was determined that the test to be valid requires a complete CM 
with BPC and with the Access Arm in place. This test could only 
be accomplished at the field site. 

The GORP will be changed to reflect the performance of this test 
at COOT approximately two {2) weeks prior to launch. 

PROBLEM RESOLVED 

PROBLEM - IMer Structur§¼ Lof<U.iw 

The Command Module has a demonstrated factor of 
safety of 1.5 tor main parachute load.a {l drogue, 
.3 main, high altitude tumbling abort) (or an 
ll,000 lb. CM. Current estimates for the weight 
exceed 11,(X)() lbs. which result in higher chute 
loads. 

DISCUSSION/RESOLUTION 

NAA will submit an SCN to cover the effects of the 
increase in CM weight on the structural satet1 
factors. 

PROBLEM RESOLVED on approval of the SCN. 
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I 12.6.8 

SECTION 12 - MECHANICAL SYSTEMS STRUCTURE 

PROBLEM.:. Structural Safety Factor 

Failure to show a 1.5 factor of safety at the 
Sta. 1010 interface for Saturn 1B lift-off. 

DISCUSSION/RESOLUTION 

Considering the current predictions tor CM groea 
weight which are over the control weight, a 
reduction in safety factor is required at this 
interface. At the request of NASA a atu.dy' was run 
on the effects of a criteria change in the 

• parameters to be considered in calculating lift-
off loads, ie. including the effects of unsymmetrical 
thrust build-up. Acceptance of this criteria change 
would result in a further decrease in factor of safety. 

The criteria which baa been uaed in calculating lift­
off loads has not varied since the beginning or the 
Apollo Program. It is a combination of worst on worst 
conditions and inclusion of the unsymmetrical thrust 
would add still another worst. NAA does not feel the 
change is justified and will not change the criteria 
unless directed to do so. 

NAA will submit an SCN to cover the effects of the 
increase in CM weight on the structural safety factor. 
No action will be taken relative to the change in 
criteria. 

PROBLEM RESOLVED on approval ot the SCN. 
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13.6.5 

Sli:CTION .Jl_=_DTSPLA YS & CONTROLS 

PROBLEM AC Indicator Selector (Freguenc;r Meter) 

Incorrect frequency readings are obtained when 
switching the AC indicators from phase to phase. 
The error occurs randomly. 

DISCUSSIO!!fRESOLUTION 

Circuitry within the frequency meter is susceptible 
to transients as would be caused by rapid input 
switching. The problem can be minimized by switch­
ing slowly. Since it is desirable, but not mandatory, 
to have the meter, NAA recommends use as is. 

PROBLEM RESOLVED 

PROBLEM MDC Displazs (Meter Bands) 

Visibility of green bands on meter faces, defining 
normal operating range, is too low for proper usage. 

DISCUSSION/RESOLUTION 

The standard instrument green color is of too low 
refleotance to produce adequate contrast against 
the black scale background. Scales are within the 
sealed cases and are inaocessible. External green 
bands of larger area can be applied to meter bezel, 
window., or both. There is no acceptable paint tor 
this purpose, but an acceptable pressure-sensitive 
colored tape is available. Visibility of the exter­
nal bands appears to be adequate in normal illumina­
tion. 

PROBLEM RESOLVED -·--·----
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13.6.6 

SECTION 13 - DISPLAYS & CONTROLS 

PROBLEM Toggle Switches {Poor Action} 

Switohes are said to lack positive "feel," operating 
handles are not normal to the operating plane, and 
there is lateral "slop" 1n the levers. 

DISCUSSION/RESOLtrrION 

These characteristics are caused by anutacturing 
tolerance buildups within the awitch and 1n the 
attachment of switches to the panel. Apollo Reliability 
has conducted an analysis of the mechanism and finds 
that these tolerance buildups do not degrade the basic 
functional reliability of the switch. NAA's position 
is not to change these switches. 

PROBLEM RESOLVED 

PROBLEM Switch Guards 

Several hinged cover-type guards tor toggle 
switches do not close completely. 

DISCUSSION/RESOLUTION 

EO released. Work complete. 

PROBLEM RESOLVED 
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13.6 .. 10 

1).6.14 

SECTION lJ - DISPLAYS & CONTROLS 

PROBLEM CO2, Part_ial P:reesur• G&ge 

Application or DC power causes a large transient 
in the C0,2 partial pressure meter reading. The 
transient is sometimes or sutticient magnitude 
to trigger the Caution & Waming·a1arm.. 

DISCYSSION~OLUTION 

Investigation discloses that the traneient mag­
nitUde is .frequently large enough to slam the 
meter pointer against the upper.stop. Thie could 
cause meter damage. The transient originates in 
the GFE CO2 Sensor. 

NASA ACTION REQUIRED 

PROBLEM Ma,µt Di•2+!ir Console Closeout Pyela 

In the .flight control group (C'.o.nrundf!lr 1a 1tation, 
L.H. couch), there are recesses around ecae ot the 
SCS boxes that are not closed out. Conoem is 
expressed that foreign objects •Y enter the volume 
behind the panel. 

DISCUSSION/RESOLUTION 

Investigation shows that in 110at oaeea rec••••• are 
closed at the back bJ structure or box mounting ears. 
However, at the lower oorners ot the FDAI (Panel 4), 
structure does not ext.end baok to the box attachment 
plane. Here ther• are two openings which would paaa . 
objeota on the order ot t'' dia. • . 

NAA POSITION ----
These holes will be closed using tape or other suitable 
aterial. 

PROBLEM RESOLVED 
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SECTION 13 - DISPLAYS & CONTROLS 

NASA desires specific changes, additions, and 
deletions to panel nomenclature. Marked prints 
have been provided to NAA. 

DISCUSSIONLRESOLUTION 

The changes consist of two groups ot items. 

(1) Clarification of control functions and 
updating of obsolete nomenclature. NAA. 
concurs, provided that the marked prints 
reflect a unified NASA position for Block I 
spacecraft. 

(2) Addition of reference numbers to NA.A and 
MIT panels and other items. Generally, NA.A 
concurs. However, in a few cases, there is 
a conflict between the numbers suggested 
and established, widely documented refer­
ence designators. For these cases, NAA rec­
ommends use or present numbers. 

The Apollo Operations Handbook and OOP's will 
be made consistent with the above numbering 
system. 

PROBLEM RESOLVED 
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14.6.J 

SECTION 14 - CREW EQUIPMENT 

PROBLEM - Inflight Tool Kit 

Satisfactocy fii~ht items of th~ Inflight Tool Kit are required for fit 
and function check prior to £light or s/c 012. . . 

DISCUSSION/RESOWTION 

The'SC 012 torque wrench was delivered to NAA Jul;r 29. Rework fabrication 
of tool set per MCR 1565 is to be canpleted and delivered to ATO August J, 
available for CCFF. These will include the rework changes which previously 
were not expected to be implemented in time to support SC 012 CCFF. 

PROBLEM RESOLVED 

14.6.6 PROBLEM - Bump Hat Stowage 

CFE bump hat stowage provisions which can be readily deleted 
trom the SC should be officially deleted (foam inserts for 
CFE hats, etc.). 

DISCUSSION/RESOLUTION 

The foam fillers have been deleted from the three (3) stowage 
locations. (FlJ's 50990~ and 507800). 

• I 
I. 

It is NAA's recommendation that the GFE communication carriers be 
stowed in the PGA helmet stowage bags. The helmet stowage ICO 
should be revised to reflect this change and include the 
stowage requirements for the GFE communications carriera. 

PROBLEM RESOLVED 



SECTION 14 - CREW EQJ'JIPMENT 

14.6.8 PROBLEM - Wei§htless Restraint Sandal 

14.6.10 

The sandals demonstrated in SC 014 Storage Review, May 17 and 18 
were unsatisfactory regarding quality of material and construction. 
RID No. 014-06-0P-1. NASA feels that redesign may be required. 

DISCUSSION/RESOLUTION -

NAA stated that the stowage mockup sandals evaluated were not of the 
same quality as flight hardware. The first production sandals were 
delivered to NAA July 20. These sandals have successfully passed 
qualification testing, including material load test in which tour (4) 
sandals were loaded to a :force in excess of 200 lbs. each without 
tailure. There were no seams or material ruptures experienced. 
Five (5) sandals were subjected to a life cycle test equivalent to 
walking one-quarter mile on velcro without any signs of peeling of 
velcro fran sandal or era.eking of the Roya.lite material. NA.A pro­
poses to fit the SC 012 flight crews with their individual sandals 
and verify sandal acceptability. prior to CCFF. 

PROll.,Ell{ REbOLVED 

PROBLm - Fecal Ba.gs -

The outer fecal bags as used in the ECS Breadboard 14-d&y Test were 
stoW9d with an excessive amount of entraped air. As a result. the 
fecal bag storage area was completely filled after the tenth d&y of 
operation. 

DISCUSSION/RESOLUTION 

Concern was expressed that perhaps the adhesive around the opening inadvertantl.y 
sealed when the bag was being folded precluding manual bleedoff of trapped air. 

H. Brewer. NAA and W. Huffstetler. NASA discussed this problem on July 30, 
at which time the responsible engineer demonstrated with production type bags 
the proper procedure for eliminating the entrapnent of exeesstve air when 
sealing and folding the filled bag tor storage. 

NAA and.NASA were satisfied that the air entrapnent problem will not occur 
when the pro~r procedure is used and that a design change is not required. 
It was agreed that a demonstration of this procedure would be conducted for 
the SC 012 fiight crew at Downey prior to CCFF. • 

The proper procedure will be defined in the Apollo Operationa Handbook. 

PROBLEM RESOLVED 



14.6.ll 

14,6.12 

SECTION 14 - CREW !9UIPMENT 

PROBLEM SJ?!cesuit Umbilical Straps 

During the 'fi:Cs Breadboard Test, it wae noted that 
the Velcro straps on the spacesuit umbilicals were. 
too short to adequately attach the electrical umbil­
icals to the o2 umbilicals. 

DISCUSSION/RESOLUTION 

Restraint design has been changed as a result ot 
change in hose contractors (Space-Arro to Darling.) 
Current design is considered adequate to correct 
previously stated problem. Astronaut crew shall • 
verify design fix in s/c 012 at CCFF. 

PROBLEM RESOLVED 

PRQBLRI - LH Egpipm.ept Ba;y: Marlgmr 

During the ELS Breadboard. Teat, checkout of 
Spacecraft 011, and Downey operations with 
Spacecratt 012 it waa discovered that LH 
Equipment Bay Panel 131 is colored light bl••, 
with white letters on this background used. for 
arking nanenclature. Dile to poor contrast 
nanenclature cannot be eeen by crew. 

DISCUSSION/Rlf§OLUTIOR 

Engineering will be released. July 29, 1966 to 
add a decal with the proper color contrast to 
panel 131. 

PROBLEM SOLVED --
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SECTION 14 - CREW EQUIPMENT 

14.6.13 PROBLEM - Umbilical Assembly Hose Ca_p 

14.6.14 

A new item of equiµnent, the spacesuit umbilical return hose 
cap (V16-601212) is needed for use in the CCFF. 

DISCUSSION/RESOUTTION 

Engineerin~ drawings of hose cap were released July 13 • 
(EO 502045). Fabrication of SC 012 hose cape was completed 
July 29 for use in SC 012 CCFF. 

PROBLEM RESOLVED 

PROBLEM Cobra Cable PTT COY!£ 

The cover over PTT button on Cobra cable which waa 
displayed in the s/c 014 Stowage Review May 17 and 
18 was cracked and peeled easily. 

DISCUSSION/R~SOLUTION 

The failure of this item was due to improper fabri­
cation of the silicone cover. The flight hardware 
Cobra cables fabrication procedure has been corrected 
to preclude such a failure. 

PROBLEM RESOLVED 

PROB!EM TV P9H§r Cogpector Labeling 

Labeling for TV poYer connectors is not inoorporat~d. 

DISCUSSION/RESOLUTION 

E.O. 292920, dated June 1~,1966, was released to add 
markings to connectors J194 and J107. 

PROBIEM RESOLVED 

E-49 



. .. 

15.6.1 

e· 

SECTION 15 - EXPERIMENTS 

P.ROB ientific - Medical Data A atea, 
MDAS 

e AS does not fit CFE Container "0" 

(2) CFE Container 11011 does not fit Spacecraft 0QlllJ)artment 
"C" 

DISCUSSION OLUTION 
PROBIEM 1 The center 4 holea of an 8 hole mounting 

patte:m were misaligned by .25 inches 

PROBLEM RE.SOLVED Two new mounting pad.a made and installod 
in correct position. Drill hole pattem in 
correct position per EO M.464243. 

PROBLliM (2) The 4 mounting pad.a in the bottom of container:, 
held in place by countersWlk rivets 011e eid• 
only. The upset head. ot these interfered with 
wire though in LEB structure. 

PROBLEM RESOLVED Countersink rivets both 1idee per 
IXl M464243. Release date 7-16-66. 

PIOBLDf Color Cod.;wg 
The mockup reviews tor S/0 012 and 014 resulted u 
R.I.D. action to color code the Medical Data Acquisition 
System (MDAS) and the Octopus Oable (both OFE) and the 
mating C.F.E. Connector Interfaces. 

DIS0USSI0N/RES0WTION 
PROBLBM Per PTD60-633 NA.A. directed to color code the 

CFE and GFE pluge associated with the MD.AS 
and Octopus Cable. • 

PROBLEM RESOLVED NAA Engineering .. see no apparent 
probl•• Incorporation of this requirement 
to be accomplished per EO M501656 under 
MCR-A-1647. 
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S~CTION lS - R~TS 

PROBLEM Bun eo Cord ~raiser M-12) 
The MJA experiment hardware Bungee Cord Exeroiaer) 
was incorporated on s/c 012 by Cc.A. 942 ot 7-8-66. 
A stowage location for thia axerciaer has not ;yet 
been determined. It is requiNd that this oquiJ)llleAi. 
'be unstowd, used and reatowed., during the Orew 
Canpartment Fit and Function (COIF) checks {OCP 5051). 

~ISOOSSIONLRESOUJTION 
PROBIEM To define configuration and atowaae loc&Uon 

of Bungee cord. 

PBOBLEM ~OLVED Nil .Engineering resolved probl• 
with HA.SA Engineering. Bungee Corel t.o be 
supplied in a cloth bag ldth Velroo on one 
surface per envelope ICD MHOl-l2llS-ll6 
ready for NASA sign by August. 15, 1966. 
Storage location is on the aide of the 
Lj_ OH cannister next to the RHBB per IOD 
MH01-12ll6-ll6 NA.A. Bngineering per EO 
M50l657 approximate date ot release 9-16-66. 

15.6.7 PROBLDI - Crew 09!!!1?!£tme111t Fit &nel Functit• 

'l'he crew compartment tit and function (o2v2) checkout hu 
not been performed due to non-availability ot the apa.aecra.tt 
ECU. 

DISCUSSION/I@§OLUTION 

The orew ocmpart•nt fit and function teat vill be ooaduoted 
on 3 and 4.. AllgWJt 1966. GFE and on equipaent will b• 
inetalled in the aJ)&oearatt prior to the tit aad faction. 

• operations. The EOU is ~talled in the epaoeoratt and 
OCP 5051 will be conducted during the tit and function 
opera.tione. 

PROBLEM RESOLVED 
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INTERNAL LEITER 
A1'0-D-TP-66-TD-272 

5 August 1966 North American Aviation, Inc. Date 

TO 
Address 

1'hose Concerned FROM 
Address 

J. F. Parker 
642-001, B/6 
Downey, FA-16 

Phone 5303 

Subject CARR Syetenu, Aseesmnent Action Responses 
Supplement - CSM 012 

Reference: (a) IL A1'0-D-TP-66-TD-243, CSM 012 Systems Assessment Meeting 

t '"' l:IHt 111111, 2·6.:I 

Minutes and Action Assignments 
(b) Il. ATO-D-TP-66-TD-251, CAHR Systems Assessment Action 

Responses - CSM 012 

The enclosed supplemental action responses are submitted to formally 
docu1nent . the NAJ\ resolution of actions assi.,gned at the CSM 012 CARR 
Systems Assesement meeting as deftned by Reference (a) not included in 
Reference (b). All action responses were subndtted through and are 
approved by thf appropriate departmental CARR Administrator, and are 
arranged by department. Unless noted on attachment 1, all action items 
are considered closed. 

'l'he action responses are arranged numerically with:in each departJnental 
response package as assigned in the Systens Asses8Tllent Jninutes. Action 
items having an incomplete response include the estimated completion 
elate (ECD). Thia will be the final submittal of action responses. 
Updated information will be included m the CARR meeting Jninutes. 

This package constitutes the balance of the second secti.on (Reference b) 
of the Phase II CARR Report. Reference (a) transmitted the first •• 
section. 

TWT/cdw 

• Note to Contracts: Transmit this information to NASA; 
include CARR Administrators on 
distribution list. 

F-0 

,' ( .. / 7 ,,,.·, 
• _) ·:(l, a ,fl,_~_.rc 
JJ. F. ~a.ricer 

Technical Assistant 
Apollo Test and Operations 
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INTERNAL LETTER 
693-300-040-66-1001 

North American Aviation, Inc. Date •4 August 1966 

TO · J. F. Parker FROM . W. E. Day 
Address ·642--001 Address • 693-300 

FA02 FB40 

Phone , _· 5732, 3439 

Subject . Resolution to SCM 012 System Assessment Meeting 
Action Items Asi,igned to Engineering 

REFERFlWE: IL 69.'3-300-040-66-1000, Same Subject. 

ENCLOSURE: Action Items Assigned at the System Assessment Meeting 
(by Paragraph Number) 

f,,,111 131-R Rev, 2•65 

The enclosure oompletes the Engineering response to the subject 
action items. 

The following responses are included in the enclosure and are 
identified by paragraph number: 

wh 

2.6.5 
2.6.7 
2,.6.8 
,3.6.1 
5.6.19 
6.6.7 
8.6.10 
13.6.16 
}J.6.21 
14.6.2 

w~ 
Engineering CARR Administrator 

' ' 
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PROBLEM Tank Fan Qpe~at!.2!!_Chea~~~ 

There is no existing procedure to d~termine that both 
fans a.re operating. 

D!SCUSSIONfRESOLl!!l.Q!! 

Present checkout of fan motor operation is being imple­
mented as follows: 

1. Fan Motor rundown voltage is picked up by Cl4-Li.84 
Ji:x:ternal Signal Conditioning Unit, 

2. The Cl4-240 Service F:quipment ACF.-SC Adapter Unit 
samples the 014-484 conditioned signal at a rate 
of 1 SPS. 

J. Analysis of the signal is to be performed using an 
analog recorder in the control room. The analog 
recorder is to roconetruot the Fan Motor rundown 
voltage. 

PUOBLEM 

Since the oxygen motors run down in approximately 2 to 
4 seconds, the sampling rate of the Cl4-240 is not suf­
ficient to reproduce the wave shape of the motor's run­
down voltage on an analog recorder in the ACE Control 
Room. 

A series of tests were performed on one oxygen and one 
hydrogen tank using ANC 130 signal conditioners. Liquid 
o,cygen and liquid hydrogen were used. These tests indi­
cated that the signal conditioners will reproduce a vary­
ing de waveform which will indicate if modulation exists 
in the AC Fan Motor rundown voltage. Modulation of the 
rundown voltage ie the only positive means of determining 
whether one or two motors are operating. 

An l•~DC 85-1901 1o presently being processed which proposes 
to increase the sampling rate from 1 to a minimum of 50 SPS. 

Assuming that the above EDC cannot be implemented in time 
to support S/C 012 checkout, a possible work around would 
be to patch into the Cl4-484 unit at the AGCS room and 
monitor the AC input si.~al using an oscilloscope. AGCS 
(Auto Ground Control Station) is located at the base of 
Pad 34. 



2.6.7 PROBLn-i - Hydrogen .Y~~~ing in F'l ignt 

Hydrogen/watHr vapor niay freeze during fuel cell venting 
to space. 

Rnp:ineerinp: calculaticms, based on hydrogen purge 
di8cha.rg"" r,ressure dif'Cerentials and purF,e. flow rates, 
3how tha.L ttlis problem should not exist. In 3G 008 Fuel 
Ce Ll operation• H2 E:nd H2o vapor vent in{' to V,'\C'.1J1.un 

enviromnents under controlled temneraturo corn.ii t.ions 
will be oh:erv<·d and resultB noted. (IL b q1,estionable, 
however, Ll1at this test will provide a valid stmu la.ti on 
of space comH Lions 3j nee th" H2 and H20 purges are 
through n:cw and vacuum b not mai.ntained). 

Purging is scheduled at 14-hour intervals; however, timine 
is not critical and therefore permits purging whilE> on 
illuminated side of the earth. 

Freezing did occur in SC 008 during deep space 
environment run at low power. There is evidence that 
this occurred in the G:3F lines outside the SC. 

NAA'a position is that the timely H2 purging of the fuel 
cells w:1.11 avoid &r\Y possible H20 vapor freezing in the 
venting line. 

PRDBI.Dt RF.SOLVh;U. 



2.6.8 

I . 

Hydrogen and oxygen flow meter accuracy is out of 
limits. It has also oaueed the Master Caution and 
Warning ( C.&W) to trip. 

DT~~ro~/B.I~:mLUTI~ 

L Readout discrepancies between S/C 012 fuel cell 
flow meter panel readings and PCM signal values 
can be attricuted to incompatibilities between 
meter scale factors and redefjned fJowtransducer 
calibration curves. Corrective action is in prog­
ress to eatablish compatible meter scale factors 
for Block I vehicles and to provide meter correc­
tions using overlay techniques on face of glass. 

2. The C&W trip requi.rements presently i.n effect for 
fue1 cell reactant flows involve both high and low 
flow warning levels. The low now level was estab­
lished to warn the astronauts of a possible unbal­
ance in the fuel cell load sharing that would pre­
vail at low sustained loads. The possibility of 
low load sharinp.: unbalance han been eliminated by 
the addition of "in-line heaters" and controls that 
automatically load a fuel cell if a fuel cell stack 
temperature falls ~elow a minimum reaction sustain­
ing value. Because of the planned minimum power . 
operation in the s/c 012 mission and the calibration 
dil!lcrepanciee described in (1) above, the C&W system 
will light up under normal flow conditions. 'I'he C&W 
.lower alarm limit will therefore be reduced to a 
value which will not trigger with the present trans­
ducor at planned minimum power levels, but will trig-
ger if reactant flow b cut off compl etel.y'. • 

PHOHLEM Hl-~!~OLVb:D --···-· 

F-4 



J.6.1 

SECTION 3 - ENVIRONMENTAL CONTROL SYSTEM 

PROBLEM SUIT HEAT F.XCHANGER EVAPORATOR 

Define the in-flight use of the suit heat ex~hange 
evaporator. 

DISCUSSION/lf.ESOLUTION 

NAA recommends that the suit heat exchanier evaporator 
not be used on S/C 012 except in the case or emergency-. 
NAA is confident the evaporator will perform satisfactoril.J; 
however, this recommendation is based. on the lack of. ex- • 
perience or controlled water boilin,g and controlled water 
feed in "zero g" and the results ot "one g" testing, whef'e 
some wa.ter earr7over wa.s experienced. water carr,-over could. 
result in freezing of the steam duct which would prevent 
glycol evaporator operation and ca•in repressurization dur­
in.c entry. 

In case of emergency the suit evaporator would be restricted 
to eYaporator onl,Y operation by placing the suit heat ex­
changer switch in the EV.AP position. This would preclude 
high heat load transients on the evaporator which could 
contribute to water carryover. 

'l'he suit exchanger evaporator is subjected to oomponeht 
response, leak and continuity checks during sea level check­
out at Downey and KSC. During the manned altitude chamber 
M.m at KSC, the evaporator will be operationally checked.-

F-5 



5.6.19 

SF.CTION___j_ -_ INSTRUMENTATION :;_Y:.iTEM 

PR.Q_BLEM Tem,eerature 'I'ransdt!_cer:_J::,1:1.iJ ures 

What is NAA action to upgrade these sensors (silicon 
sensor)? 

n·rscusSION/RF.SOLUTION 

The failures of the temperature transducer ME449-
0030-XXXX have been varied and fall into several 
definable categories. In each category the problem 
has been resolved and corrective action implemented. 
The catep,ories are: 

1. Calibration Repea;t:abilit.,v ani Hysteresis out of 
Toler~ - Corrected by replacing silicon sens­
ing unit with platinum and rescaling the signal 
conditioner. 

2. Calibrati..on End Points out of Tolerance - Rework­
ing the unit with higher accuracy trim resistor 
and the vendor applying selective component samp­
Jing. 

3. Cable and Connector p~~ - Corrected by repotting 
connectors, use of heavier cable sleeving, and 
strengthening cable terminations. 

4. Calibration Insulation Resistance out ~~-T~lere.nct! 
- Correct .. ealibration proce""dures. 

These units ware reworked on an 1ndividual failed basis. 
Sensor units that successfully pass the calibration 
screening test are considered flight worthy and are 
installed in assigned spacecraft. 

System test typified by SM RCS pressure test, SPS 
pressurtzation test, and vehicle checkout operat:i.ons 
validate the stability and relia.bU ity of installed 
sensors. The RCS and ~;rs test data show a 2 to 3 per­
cent overa 11 data syBtP.m accuracy. Addi tlonally, tho 
K!iC failures were reviewed and determin~d to be pri­
mari1y wiring and humara error. 

F-6 



5.6.19 

The failures reported after installation show no 
trend of component instability or component cat­
astrophic failure. 

NAA POSITION 

The temperature transducer ME449-0030-XXX:X is sat­
isfactory for s/c 012 mission. 

PROBLEM RESOLVED 

SECTION~...= ~CTION CONTROL SY~ 

f~OBLF:M ACB Monitoring Capability 

Engine direct coil ACE monitoring has not been implemented. 

OISCUS~TO.!:lJHF.SOLUTION 

An F.DC/TCA (No. 43-2?t:,?) is being initiated. 

RCS direct valve indication (ON/OP!<') will be monitored in 
the ACE Control Room via event ( light) readout. F,xisting 
temperature monitoring of (6) CM RCS valves will continue 
to be monitored ae during S/C 012 checkout in Downey. 

PROBLF>f RB:SOLVED ---

F-7 
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,1 /, i§!:.c:r10N Bi~ '.sTAB~LizlTroN AND coN~OL SYSTEM • 

: ; I.;:," ).:: __ , 
P1t0~1,Rf SPS Minimum J:!npuipf! 

~i~: :~J,igh~ cri·;::requi~ei iintormation concerning the •• 
mininii.mt. impulse!.1firing that could be achieved'.using • 
~~u~;i,: "ignitidn :;and shu~own techniques. ' • 

l ,: l '' ,I .,' ', • 

l,I()N/R.ESf)I:ut~~ •:: ! _·;:·· ' ' • 
. . ' . . . . . ,r , 

0J1ril v~i'licla, ~ntegrat~d{testi~ in B/290, no realist-ic 
p:rt3eehtat1on of;_'the SP~· :tiring ia p:raotical. . · . 

• : • I • l :'- ,1 , •· r- •• 

1.'.' clh-.niber p~e~sure indi~ations are not available lthiob 
• 1. : !· • ~ormaily in~iaate ?~' !~he PC gage. : , _ 

•• 2 ·.: Ji ii play of: ~alve po~i;;ion is not indicated be ca Use 
: 1r mamlfao~11rer•s :d?'.-cycle limi.tation~ on Ball :valve. 
. 1' ,. .- . . ,. , l \ . 

wht1~_::1:n flight, varioud ;tevels of SPS minimum impul~e 
,r~ achieved irt open-loop operation by 110n signal" devia-

•• t!fn~ ~~r~ned :,b7t- c~e: ~:twn from the fol~owing: 

_ ,j. J-;,QOO lb/sec •. = 0.4~i.sec. • , 
!.121QOO,lb/s,ec. = o.6],, sec. 

;f 2.1,
1
;9()0 lb/ee~. ,., 1.0 i'.:eec. 

-Mi,~1;~_ impul~e • j 110n tim~ ,; ~ be 1°"' o. ,~ seconds should rlot be 
aite~~e4-beoap~e of unpr~dictable ignition characteristics. 

, • · 1, . . • 'I',, 

D~~-:~ !Dfl~ua.l ip,nition ariJ shutdown., tiring via the ;birect 
Thrust-On,Swit~h, 0.33,seconds is the approxiinate Lit time 
.prio~ ;to actual' engine thrusting and 0.25 seotinds 1$: -the 
_ ~if receding ',f~~ ini~~a~-:thrust decay. ' • 

fI_tOJ}!.,~ RF.SOLVED • i , _:-: • 
• !LIi ... !, ·_ ;, . ·;: 
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13 .6.16 

Sl~C'l'IO'N lJ~ DISPLAYS & CONTROLS 

PROijf~ Crew,CoffiP!:rtment Flop~lig_~ts 

A number of failures have occurred in crew compartment 
floodlights. It is considered unlikely that the lights 
would survive a mission without additional failures. 

!21.§Q_USSION/Rl~S.QLUTION 

Failures are due to anomalies in electronic circuitry 
which drives the fluorescent lamps. Failure cause 
assessment is in process; exact cause or causes have 
not been pin-pointed. • 

This is being handled as a critical problem, with two 
approaches being pursued: • 

1. NAA is working with the supplier (Microdot) to 
determine what fix: can be applied to the existing 
circuitry to prevent occurrence of the failure 
mode. Input filters and starting delay networks 
are being investigated. Testing of severai modi-
fied configurations ie under way. • 

2. As a backup, adapt a suitable DC to AC converter 
circuit to drive the lamps and provide dimming 
control, replacing existing circuitry. 

In either approach, the fix or exchange will be incor­
porated within the floodlight assembly without change 
to wiring or other interfaces. 

RP;fiOLUTtON TN PIWCESfi 

f!!Q!!!.~ •roge;le Switch Mechanics.~ Linkage 

A'l'-type (low-current) toggle switches have an operat-, 
in~ meohan:1.sm which is exposed to the volume behind • 
the panels and is susceptible to jamminy, by foreign 
objecte. 

DJSCUSSI_9!J/RE~OLUTION 

NAA :1.s taking action to enclose the subject switches 
by means of Mylar sheet and pressure-sensitive tape. 
The enclosures will breathe freely, but will preveni 
entry of debrie of su.fficient size to jam the switches. 
This is accomplished on a panel-by-panel basis, while 
the panels are removed during t./C 012. tumble and clean 
operations at Downey. 

PflOIH ,l•~M ltI•:!lOl ,VJi:D _ .. ___ -·-· ... -• .. --
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lL •. 6.2 

-

CF'E items currently not available to support CCFF. 

DI:.~ClJSSIDNfRESOLUTION 

NAA has taken action to ensure that the items listed 
will be availab1e in time to support CCPF' and/or the 
KSC altitude chamber testing. 

ItAm Nomenclature !fardware Wi 1]_ Support: 
GCFF' KSC 

1. f\anda.ls Yes Yes 

') •-. Vacuum Cleaner As3embly lJnresoJved Yes 

3. COA'.i Ies Yes 

4. TV and 16 MM Camera Mounts Mockup Mounts Yes 

5. ~;leAp Restraint with Prototype Yes 
Adjustable ~itraps 

6. 11 ~;c1m A" l'~oam Unresolved Yes 

?. Bio Assay BaF,~ No Yes 

8. Cobra Cables Prototype Yes 

9. Adapter Cables Prototype Yes 

10. Tee Adapter Cables Prototype Yes 

Ll. Water Dispenser Assembly Yes Yes 
Horie 



INTERNAL LETTER 
North American Aviation, Inc. 

TO 
Address 

. J. F. Parker 
• 642-001, n/ 6 
Downey, FA-02 

Date 

FROM 
Address 

A 1'0-D-'l'P-66-TD-2.TI 

5 August 1966 

,J. W. Cu7.zupol1 
642-0JO, B/6 
Downey, FA-08 

Phone 2571 

Subject ·Hesolution of C3M 012 Systems Assessment Meettnr: 
Action Items Assigned to A'PO 

Reference: (a) TL Nro.:..D-TP-66-Tn-243 dated n ,July 1966, :,ub.1nct: 
CSM 01:'. Svstems Asaeasment Meetinp: Mlnuteo 

(b) D, ATO-D-;l'P--66-TD-259 

This TI, sh<Ms the enclosures to tha addit:fonal reaponsr•s not included 
in reference (b) and responses whi•.::h have additional inrormation 
avaj_lable due to completion of tem., etc. This package complotos the 
ATO responses available prior to CAnH. 

The following responses are included in the enclosure and are identt­
fied by paragraph number: 

TWT/cdw 

2.6.12 
3.6.10 
5.6.1 
5.6.2 
l?..6.3 
11+.6.4 
14.6.16 

F'-11 



2.6.12 

3.6.10 

J' 

PR.Om_.F,M - Fuel Interface Connections 
The fuel cell reactant tubing and water glycol tubing that 
interface with the fuel cell are not supported and aligned 
in the proper position prior to fuel cell installation. 

DISCUSSION 
During fuel cell installation, these lines are bent into 
place caueing possible stresses and strains and leakage 
problems. A1so, fuel cell installation ie difficult 
because of improper alignment of eight hand lines, 11B11 nuts 
and voi-shan washers associated with each fuel cell. 

PHOBLF.M COltH'fi:CTI0N PLAN .T. F. Parker 
NAA Manufacturing F.ngineering is developing a set of SMD 
equiJIIlent tor each spacecraft to support these fluid lines 
and protect them from damage when fuel cells are not in­
stalled. Manufacturing assembly shops, ATO test stations 
at Downey and field sites will be instructed to use this 
equipment whenever fuel celJ.s are not installed (IL ATO-D-66-
048). 

PIWffl,I•:M - Retest or o:Itunply System 
Proof pressure and le check or C/M o,, Supply System (high 
pressure side) is required after rework. 

DISCUSSION 
Some h:lgh press aluminum O2 lines have been replaced with 
stainless steel lines. Proof pressure and leak check of these 
lines is required after installation in CSM 012 at Downey. 

PROBU:M COR.RRCT ION PLAN 
Retest at Downey. F.CD 8-8-66. 

,J. Jolley 

r'-12 



5.6.2 

PR0BLtM - Bad ansdu er 
CF055OP, di.ff. pressure CP No. 2 branch. Signal 

conditioner outputs S.5 vdc with no pressure on ECS 
lines. S/B 0 vdc. T/X TPS Vl6-GRN-105, Sqk. No. 180. 

DISCUSS JON 
fps Vlb-GEN-175 remaV'es and replaces CF0550P. Measurement 
verification to be made during checkout ot ECU. 

PHOBLI™° CORRECTION PLAN R. G. Roshon 
Measurement operaM.on to be verified during run or 
OCP-P-5051. F.CD 8-8-66. 

PROBU:M - Bad Transducer 

~g~:~l~~~ds(~i·inf'J i=~~:)shT/§d~s ~E:~~~Z;Y 
COM sqk. No. 337. 

DTSCUSSI0N 
TPS V16-GEN-101 replaces CF0481T. Measurement verification 
to be made during C/0 of ECU. 

PROfil.F,M RESOLVED R. G. Roshon 
Measurement verified during run of 0GP-P-5049. No problems 
encountered. Deviation sheet 038T, Item No. 4. Item 
completed. • 

F-13 
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12.6.3 PROBLEM - Hatch Decals 
Cannot verify incorporation of hatch decals showing direction 
of rotation and torque limits. 

DISCUSSION 
Must be incorporated in SC 012 prior to egress procedure verifi.;.. 
cation at Downey during erew compartment fit and function. This 
is a shipping constraint. 

PHOBLF.M CORRI•:CTION PLAN ,; • ,Jolley 
To.be aco~pliahed during crew compartment fit and function. 
F:CD 8-10-66. 

PROBLl~M - Tpumbwheel Knob on TV Mount 
Request completion of rework on Squawk No. 260 (Vl6-GEN) 
thumb wheel knob on TV mount in LRB is stiff to operate. 

DISCUSSION 
Reference No. 4, OCP 129, prior to CCFF (5.6 effectivity) 

PROBLEM RESOLVF:D 
F.DB squawks No. 218, 219 worked. 

J. Jolley 
Item completed. 

14.6.16 PHOBf,f•:M - TV Power Connector k§beling 
Labeling for TV power connectors ia not incorporated. 

DISCUSSION 
'l'he two N power connectors Jl94 and ,Tl07 in the tunnel 
area (behind MDC panel 210) into which the TV power cable 
,J209 plugs in order to supply power to the side hatch TV 
location and the LEB TV locations are not identified or 
labeled. 

ACTION llF.QUIRr~D ,J. Jolley 
Label anq identify these TV power connectors to indicate 
location where power is applied, 'Rngr. issue EO, :implement 
effort. Installation ECO 8-U-66. 

r'-14 



: . 
TO :J. F'. Parker 

642-001, B/6 
Downey, FA-16 

DATE: 28 July 1966 

FROM: W. W. Petynia <9 
GlJEJECT :Hesolution of CSM 012 Systems Assessment Meeting 

Action Items Assigned to NASA 

HEll'EHENCE: IL A'l10-D-TP-66-TD-2h 3 dated 21 J'uly 1966, 
Subject: CSM 012 Systems Assessment 
Meeting Minutes 

'.l1he Ii!nclosures ::ihow the responses to the referenced action items 
assigned to NASA from the CSM 012 Systems Assessment Meeting held 
19 July 1966. The status as of 5 August 1966 for the action items 
ls as follows: • 

Pa.ra.gra12h No. 

1.6.4 

2.6.6 

5,6.12 

F-15 



1.6.4 

.. 
PHOBLEM - tlnpotted ConnecLorg/Loose l?_ins 
Loose pins and unJX)tted connectors behlnd RH and LB C/B 
panels were reported . 

DJsc11muoN 
One pi.n :found to be recessed has been repaired. These con­
nectors are of a type using moisture seals a.nd do not require 
potting per NA/\. :3peci.fication MC414-014A. 1'hesa connectors 
have been qualified. 

PH.OBLF.M RESOLVT•'.D ,I. Seigler 
Item resolved per TI. PR6/M66-100 dated 29 J'uly 1966 attached. 

·-----



TO 

FROM 

Ol'TIONAL l'Ol4M >IC. 10 
,.AY' 1001 l:DITION 
GSA GEN. Rl:G, 1110, D 

UNITim STATES GOVERNMENT 

Memorandum 
PF/Chief, C&SM Project Engineering & Checkout 
Division 
Attn: W. Petynia 
PR/Chief, Reliability, Quality and Test Division 

DATE: JUL '.' 9 :966 
PR6/M66-JCJ<:, . 

SllDJBCT: ~11:1.lJflcation of the Reeb,-i..ngular Connector Ui:ieLl on SC 012 

Ret'1;:ire1we is made to the CSM 012 S;yotems Asse:;sment Meet.ing conducted 
Ju1;y 19, 1()66, wherein u question was posed as to the necessity of 
conf'.nrnmJ.1y cna.tJ ng the Rectangular Connectm:·8, used behind the Right 
and 1Lei't Hund Ci:rcu:it Breaker Panels on the CM. Thi.s memo is in 
res1lonse to an action to comment on this point. 

~al1fication Testi:1f: 

The Hecta.nguJ.ar Connector was testNl to the :requ:irernents of .CTR 00925312, 
C()P.V a:ttaehed. Refercmce to the Qna.J.ificat:lon Test results indicates 

• the connector was tested satisfa.ctori ly per the CTR but faj_lures were 
incurred in mating a.nd unmating, thermal shock, end corrosion testing. 

A :n1b1;wquent review of these fai) ures with R. Gibb of NAA Engi.neering, 
indicates sat;Lsfactory resolution verified by retest. Testing was 
cc.impleted in o~tober 1965. No st1l1sec.i.uent f'aj lures have been reported. 
against th.is (!onnector in its usage on CSM 00~} and 008 and 1n testing of 
CSM 011 and 012. 

Conclusion 

The Rectane,'llltir Connector is sat1sfactory :for WJe on SC 01? and does not 
require eonfo:r.mn1 coating for such use. It should be .. noted tlmt 
R. E. Munford, }j;&:D Subsystem Manager of EPS DJntri.but:ion, partidpated 
in the qualH':Lcation tes·t review and subsequent discussions and concurs 

with the stated conclusion. .· .· . ····•·/·/ 
') 

• ' ) -:✓ 
' ' ~' f: ·, ,. 

( , •• J,,,f ( {.( .. •' . . • ' . cK.(.. 
Wi.Lliam M. Blancl, Jr. ( 

Ct~: 

EElf/lillMunford 

PB6/JPSeJgler/ jo 7 /2[1/66 

Br~y U.S. Savings Bonds Regular{l_f ~ the Payroll Sa1ings Plan 

http:QuaJ.ificat:i.on
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::: . 6, b PH OBLEM - Hydrogen Gas in Potable Water 
Hydrogen Gas is introduced gradually into the Potable We.t~r 
by the fuel cells during operation. 

DISCUSSION 
It is !'elt that this is not a. problem but further investigation 
should be made to verify that the hydrogen in the potable water 
is not detrimental. Concern was expressed over possible 
adverse effects ca.Used by I~ content in potable water used f'or 
foocl reconstitution. 

PROBLEM RESOLVED 

Heference NAA letter 66MA5 3'T3 dated 18 A1,ril 1966 to NASA, NA.A 
doeu not consider the amount of H2 inclicated a,:.:; a food 
reconstitution problem meclrn.n1ca.lly, phytdologica.lly, or in 
taste, NAA does not consider the indicated reduction in 
potable water storage capacity a px·oblem, and the indicated 
presence of H2 in the cabin is not an explosive hazard. 

5. 6, 12 PROBl,li1M Q-BALL VECTOR DISPLAY 

NASA queationa the compatibility of the G}'E Q-Ball sensor with 
the panel meter and PCM. A loading problem had occurred on 
s/c 009. 

DISCUSSION/RESOUJTION 

Deeign documents have been reviewed. The panel meter circuit 
is eompe.tible with the ICD interface requirement. No :t'urther NAA 
action is required.· 
NO'.m: There wa.s no panel meter on s/c 009. 

PH OB LEM RESOLVED - F. Rotrrune 1 

Invt)ot:t.ga.tion results repo:rted 1n lette:r from Rh~ to P:F' dated 
Jl1J.y 25, l966 atatea, Interfu.ce Control Docu:ment exists and that 
the KSC otatement we.a ba.sed on the case ot' B/C 009 whic:h carried 
:no meter. 111hia problem should not occur on s/c 012 since a meter 
is inatalled. 
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MASSACHUSETTS INSTITUTE OF TECHNOLOG'tL' 

DEPAR~¥ENT OF AERONAU°rics AND AST~ONAUTICS 

INSTRUMENTATION L,.ABORATORY 

C.S. OIIIAPER 
Plll,,:t;TOR 

AC Electronics Div. , GMC 
c/o NAA, Inc., S&ID 
12214 Lakewood Boulevard 
Downey, California 

• I ' 

CA~8fl!IDGE.-ryjASS. 02139 

AG-NAA 210-66 
5 August 1966 

Attention: Mr, J.P. Kaiser 
Site Manager 

SubJect: CARR Item 9. 3. 4. I~ 

Enclosure: AG 581-66, 12 July 1966, MIT to MSC 

Gentlemen: 
I 

Problem 
. 

·Flight crew requires information as to what degree the Astrosex ... 
tant Door modification will restrict the field of view of the Scan .. 
ning Telescope and the Sextant. 

D:t,~cuss,1onLReso1ut1on 

MIT has submitted the field of view change to NASA per AG 581-66 
dated 12 July 1966. 

Actiau Reg.uired 

~pproval of thia change by NASA.. 

TAH/bJ 
de: w/o Enclosure 

J, H. :Brown 
D. A, Koso 
J. Bl. Miller ' 
w. A, Stameria 

Very ~ruly yours, 

Ma.ssachusetto Institute of Technology 
Instrwnentation Laboratory 

~~ (J.Ya-~ 
Thomas A, Hemker 
'l'eet & Operations Director at NAA . 
MIT/IL Apollo Guidance and Navigation 

Al;..h °A1-tfidl,~1ttJb INITNUMI\NTATIO"I 1-1\IIOltATOIIV, H AI-IIA"IV BTIIIIU(I, CAM■ltll)Glt,· MAHI\CHU91H"TII, 0IUI 
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INTERNAL LETTER 
North American Aviation, Inc. 

TO 
Address 

Subjecl 

Those Concerned 

· CSM 012 CARR Meeting 
Minutes and Action 
Assignments 

Date 

FROM 
Address 

Phone 

A TO- D-TP-66 -TD- 2 7 5 

22 August 1966 

J. F. Parker 
642-001, B/6 
Downey, FA-16 

5303 

The attached minutes of the CSM 012 CARR Meeting were prepared from 
the discussion as presented to the CARR Board on 19 August 1966 and 
the CARR Board decisions on that date. 

Information contained in the minutes is organized to correlate directly 
with the paragraph numbers of the CARR report. Each section of the 
minutes is divided in two parts. Part A contains all the open action 

. i terns. Part B contains historical information related to dis cuss ion item 
resolutions and added CARR report information, This package consti­
tutes the third section of the Phase II CARR Report, 

It is mandatory that all action items be completed on or before their 
indicated completion dates. Action item responses are to be documented 
in a format similar to the CARR report, indicating paragraph number, 
action taken, documentation, who imple1nentecl action, and completion 
date. (See IL ATO-D-TP-66-TD-227). 

The CSM 012 CARR Administrators are responsible for collecting, editing, 
typing on white bond, and compiling all action items assigned individuals 
within their department. All responses are to be accompanied by a cover 
letter transmitting the information formally to J. F. Parker, D/642-001, 
B/6 Downey, FA-16, (CARR Project Administrator) and hand carried to 
F. Mohr, D/642-063, Building 6, S101-E36 (2) Downey, for insertion into 
the response package. 

Nole to Contracts: Transmit this information to NASA; include 
CARR Administrators on distribution list, 

TWT/cdw 

Attachment: CARR Meeting Minutes 

'~-c/4~·, a. f'i?r~cr 
Technical Assistant 
Apollo Test and Operations 



CSM 012 

APPROVED CARR MEETING MINUTE;s 

The CARR Meeting for CSM 012 was held on 19 August 1966 in the 
Assembly Roon1, Building 1, Downey .. The meeting was called to order at 
0900 hours, and was concluded at approximately 1530 hours the same day. 

The minutes of the CSM 012. CARR Meeting, contained herein, represent 
the combined National Aeronautics and Space Administration and North 
American Aviation, Inc., evaluation of CSM 012 acceptability for shipment to 
the Kennedy Space Center (KSC) for scheduled launch preparations. This 
performance evaluation is supplemented by the CSM 012 Phase I CA.RR 
Report, the Systems Assessu1ent Meeting Minutes, and the Systems Assess­
ment Action Responses. 

Formal statements with joint NASA and NAA signature approval 
covering the following will be submitted under separate cover upon com.ple­
tio·n of negotiations. 

1. MSR performance 

2. CSM readiness date 

3. CSM acceptance statement 

4. CSM to L/V electrical mate date 

The formal acceptance statement, when signed, will state that the CSM was 
accepted by the CARR. Board for shipment based upon acc:omplishment of co~­
straining items identified herein. • • 

Joint approval of these minutes is in accordance with NASA CARR plan 
of action per letter No. PD2/LI504/66-377 and NAA Apollo I11.1plementing 
Instruction (AII) J - 7, revised. 

R.H. Ridnour, Manager • 
Resident Apollo Spacecraft Program 
Office 
National Aeronautics and Space Adm. 

. P. Proctor, Director, ATO 
Space and Information Systems Div. 
North American Aviation, Inc. 
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SUMMARY /CONCLUSION STATEMENTS 

NAA 

NAA - ATO - N. Casson 

Spacecraft 012 Service Module was turned over to Apollo Test and 
Operations on 31 January 1966 and was r:noved into the Presl:lure Pit, 
Buildi;ig 260, on 5 February 1966. Pressure testing of the Service Module 
syster:ns was completed on 2 March 1966, and the Service Module was 
returned to Building ?.90 and entered a modification period on that day. 

ATO received SC 012 Command Module on 3 March 1966. Pressure 
testing was conducted in Building 1 Test Cell until 4 April 1966. The C01n­
mand Module also entered a modification period followed by installation of 
black boxes and panels. 

The Command and Service Modules were mated in Station 2C, ACE and 
GSE hooked up, and individual systems checkout commenced on 29 April 1966. 
Individual system tests were followed by a system compatibility test which 
was performed during the period of 6 June through 13 June 1966. From that 
day until 19 June, shop work and preparation for integrated tests were 
performed. 

The two integrated tests were first performed for engineering evalua­
tion ( 11dry runs") during the period from 20 June through 10 July 1966. The 
"sell runs II were performed from 11 July through 14 July 1966, and the space­
craft was demated on July 15. The Service Module underwent additional 
pressure tests in the Building 260 Test Cell from 20 July through 29 July 1966, 
and the SPS was given a cold flow check after engine removal. The Service .,..,.--/ 
Module was shipped to KSC on 9 August 1966, 

During the period since integrated testing, the Enviromnental Control 
Systems in the Command Module have been tested, the crew has conducted the 
initial suit-loop checks, and an evaluation of crew equipment has been n1ade. 
The most significant departures from the published test plan were as follows: 

a. SPS cold flow (added) 

b. A complete top deck build-up (added) 

c. ECS C/O after integrated test (due to ECU availability) 
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l 
'j, 

d. Crew systcn1s equip1ncnt installation, fit and functional 
checks (added) 

With these exceptions, Downey test coverage was con1pleted as planned. 

NAJ\ - Reliability - L. Gr;1 y 

There arc some areas rcqn1r1ng further an;:tly,ds such as the ite1ns 
from CSM 008 test debriefing and the problems with the C&W system. There 
are no Reliability problems remaining that would constrain shipment to the 
Cape. 

NA;\ - Q and RA - J. L. G,rnlt 

NAA Quality Control has verified that the structure and configuration of 
all systems contained within Spacecraft 012 art) in conformance with applicable 
drawing and sµecification require1nents. Items which do not rneet drawing or 
specification requiren1ents are docun1ented in inspection squawks of which 
81 S(l\lawks are outstanding at this time. We have alHo verified the acceptable 
completion of all system and integrated OCP's less non-conformances which 
are reflected in OCP 1HJUawlo;. A total of 28 OC P squawks are outstanding at \ 
this time. All panels and systems that have been re111oved since intcgr.!led 
checkont will be physicallv inspected ;1nd verified upon rc-111t-itallation. Addi-
tional verificaliun of these pc1.11els .iH required 11pon rctet-1ti11~ ,tt KSC. 

Charts depicting any visual damage for Receiving Inspection at Florida 
are included with the conunand and service n1od11les to docm11ent diacrep;_in­
cies that have been dispositioned. Discrepancies and unsatisfactory conditions 
that have been reported on S/C 011 have been investigated in detail and 
evaluct.ted. Spacecraft 0 1 Z and subsequent hardware have been exan1inecl for 
sin1ilar conditions and unsatisfactory conditions have been corrected. Correc­
tive action such as the development and use of pre-shipment check lists, the 
use of additional protective covers, control of n1aterials brought into and out 
of the command module and identification of te1nporary installed equipment 
have been initiated to in1prove the q11ality of delivl~rable hardw,tre. This ha.s 
been demonstrated in Receiving Inspection of the S/M at Florida. Testing of 
the SM quads at Florida point out problems in plumbing systems that arc 
being investigated and corrected at both Downey ;md KSC. 

Operating tinrns of time i.ignificant items have been docmnented and 
presented. The updated Critical Life Component listing is included herein. 
No problems are indicated. 

Apollo Q&RA is of the opinion that Spacecraft 012 is ready for delivery 
to Florida. 

Integrated Test Report - W. Hutchinson, NAA-A TO 

OCP-P•Ol29 consists of a pad abort, low altitude abort, and a high 
altitude abort followed by a mission sequence normal mission profile (plugs-in) 
through CM-SM separation, using an external DC primary power source. The 
flight umbilicals are not disconnected during this test. 



OCP-P-0129 "dry run" was performed in Building 290, Checkout 
Station 2C and ACE Control and Computer Rooms No. 1, from 20 June to 
29 June 1966. The first four sequences were performed during the morning 
of 19 June in order to activate basic spacecraft systems to checkout several 
hardware changes which had been incorporated the previous few days during 
which time the spacecraft was powered down. These tests included DC sensor 
checkout, RCS valve signatures, gimbal motor switch checkout, verification 
of the Yaw 1 gimbal actuator, GPI check and frequency response test and 
reruns of portions of OCP 0126 to verify the Stabilization Control System. 
After these checks were completed, it was decided that the spacecraft was in 
suitable configuration to proceed with OCP-P-0129. Test commenced late on 
the afternoon of 22 June and completed on 29 June 1966. The significant 
problems encountered were the FDA! failure to drive in pitch axis, cabling 
to SK231 deadface simulator and determination of problems of EMI affecting 
G&N. 

On 5 July 1966, OCP 0130-A-SC 012 began. This test was performed 
as an engineering evaluation. There were not problems of any consequence 
except for the troubleshooting and resolution of the EM! problem. The OCP 
was completed on 11 July 1966. 

It was decided to leave all systems activated and proceed directly into 
the "sell" run of OCP 0129-A-SC 012 starting with the abort modes. The test 
was successfully completed on 12 July 1966. Since no serious problems were 
encountered, the agreement was made not to power down and proceed 
directly into the OCP 0130B-SC 012. Here again, the test began with the 
abort modes of operation. 

All test objectives were met. With the exception of explainable minor 
GSE problems (such as the SK231 cabling EMI), the five abort sequences were 
performed with no discrepancies. The normal mission profile test was per­
formed successfully, and none of the probletns encountered appear to be of a 
nature serious enough to prevent the successful completion of the actual 
mission. 

It is concluded that the mission sequence run (MSR) was successfully 
completed on the first attempt with no functional discrepancies during this test. 

Acceptance Recommendation - J. F. Shea 

The meeting was concluded with a summary of prominent action items 
discussed; these items have been included herein, 

The acceptance of SC 012 will be dependent upon the succosHfol comple• 
tion of the action items noted in these minutes ,tt,i being contraints to ahip 
from Downey. 
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- CSM 008 Items Affecting CSM 012 

It should be noted that certain anomalies have occurred during CSM 008 
testing which n1ay affect CSM 012. The most significant of these items are 
noted within these minutes. However final resolution and action required· for 
CSM 012 will not be known until a detailed review of the CSM 008 data can be 
completed. This review is to be completed by approximately 26 August 1966. 
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1. 7. 1 

1. 6. 3 

SECTION 1 - ELECTRICAL POWER SYSTEM 

Part A - Action Items 

PROBLEM - Power Losses on CSM 

Power was lost on 8-18-66. Possible inverter failure. 

DISCUSSION 

The cause is not known at this time since other testing which 
was in progress, precluded troubleshooting prior to CARR. 

ACTION REQUIRED Before 
Ship 

Determine cause of the power loss prior to ship. This is a 
constraint to shipment. 

W. Hutchinson NAA ATO 

SECTION 1 - ELECTRICAL POWER SYSTEM 

Part B - Historical Information 

PROBLEM - Noise on AC Bus 1 

Modulation on AC Bus 1 and 2, during OCP 0129, was 
observed to be 1. 5 percent. Reference item 1. 6. 3 in the 
Systems Assessment Minutes and Responses. 

RESOLUTION 

The busses were retested with all systems powered up except 
the ECU (did not have glycol pumps and suit compressors on) 
.and the observed modulation was 0.34 percent. Ref. TFS Vl6 
GEN 322. The 5-Band which normally drops out at O. 7 percent 
modulation did not drop out, giving additional verification that 
there were no problems. of excessive modulation on the bus. 

In the future a more rigoroue definition of what constitutes an 
anomaly of this type in the electrical system must_ be defined. 
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The CSM buses will be monitored at KSC during testing to 
ensure that there is no abnormal noise in the electrical 
system. 

KSC Action Item. 
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2. 6. 8 

SECTION 2 - FUEL CELL/CRYOGENIC SYSTEM 

Part A - Action Items 

PROBLEM-Flow Meter Inaccuracy 

Minimum limits in actual spacecraft are such that the C&: W is 
triggered when no problem exists due to actual lirnits which 
are different than calculated limit. 

DISCUSSION 

1. Reduce the threshold on the hydrogen/oxygen flowrate to 
a point midway between no flow and low flow. Recalibrate 
the meter face to provide more accurate flow indication. 

2. The Oz high flow warning during cyclic accumulator 
operation will be modified to prevent triggering. 

ACTION REQUIRED R. Larson NAA Eng 

Complete the necessary engineering documentation to permit 
accomplishment of the effort at KSC. 

KSC Action Item 
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2.6.4 

2. 6. 5 

SECTION 2 - FUEL CELL/CRYOGENIC SYSTEM 

Part B - Historical Information 

PROBLEM VAC-ION Purnp Checkout 

Checkout of the VAC-ION Pump has not been completed. 
Reference iten1 1. 6. 3 in the systems asseasment minutes and 
responses. 

RESOLUTION 

Normally the pump will be checked out at Downey prior to 
ship and at KSC during normal checkout. However the VAC­
ION Pump for CSM 012 will be checked out only a.t KSC. 

KSC Action Item. 

PROBLEM - Checkout of Oz Cryo Fans 

How will the checkout, to verify that both fans are operating, 
be accomplished at KSC. 

RESOLUTION 

The possible checkout alternatives were presented in 
Item 2. 6. 5 of the CSM 012 Systems Assessment minutes and 
responses. The method to be used at KSC is as follows: 

1. The back-EMF of the fans will be monitored via the ACE 
Cl4-484 and monitored on an oscilloscope. 
This can be accomplished up to T-6. 

2. Test Equipment availability will support KSC testing in 
MSOB. 

KSC Action Item. 



2. 6. 7 

2.6.9 

2. 7. 1 

PROBLEM - Hydrogen Vent Freeze Up 

Hydrogen/water vapor may freeze during fuel cell venting tn 
space. 

RESOLUTION 

A CCA is in ho11se to install an in-line heater. Installation 
and checkout will be completed at KSC. 

KSC Action Item. 

PROBLEM - Repetitive Failure of F IC Reactant Shut-Off 
Valves. 

Due to reactant shut-off valve failures in S /C 008 and 
S/C 011, NASA wants to know if there is a problem either 
with design, method of operation, ACE compatibility or other 
paran1eters. Ref. iten1 2. 6. 9 in the Systerns Assess1nent 
m.inutes and responses. 

RESOLUTION 

The ACE uplink circuits have been holding the valves open too 
long causing failure from overheating. Modification will be 
made so that the ACE circuits will no longer be used to control 
these valves. Control will be from the com1na.nd n10dule using 
manual switches. 

KSC Information Item. 

PROBLEM - Hz and Oz Purge Valve Leakage 

CSM 008 has had purge valve leakage problems. 

RESOLUTION 

During testing, it has been deterrnined that several n1a1,ual 
actuations 1nade the valves reseat and reduce leakage. Testing 
during vacuurn tests should cause the valves to seat better. 
This should be observed during KSC altitude chamber testing 
to verify. This is not considered to be a repetitive failure. 
The. cause of valve failure during CSM 008 testing will be 
determined during refurbishment. • 

KSC Information Item 
CSM 008 Action Item 
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SECTION 3 -ENVIRONMENTAL CONTROL SYSTEMS 

Part A - Action Items 

3. 6. 14 PROBLEM - Flight Oual Instrumentation Status 

3. 7. l 

3.7.2 

Four transducers are not operating properly. Reference 
item 3. 6. 14 in the Systems Assessment Minutes and 
Responses (CF05!50, CF0481, CF0327, CF0245}. 

DISCUSSION 

These sensors must be replaced. 

ACTION REQUIRED J. Jolley NAA ATO Before 
Ship 

Replace at Downey prior to ship. This is a constraint to 
shipment. 

PROBLEM - Suit Loop Leakage 

Leakage noted during OCP 5051 was greater than the specifi" 
cation allows. 

DISCUSSION 

ATO was aware of leakage problem prior to entering the suit 
loop test; the problem will be corrected. 

ACTION REQUIRED J. Jolley NAA ATO 

Resolve and correct at Downey; this is a constraint to 
shipment. 

PROBLEM - Demand Regulator Failure 

The demand regulator is inoperative. 

Before 
Ship 



3. 7. 3 

3. 7. 5 

DISCUSSION 

This may have been bumped during crew couch installation. 

ACTION REQUIRED R. Larson 
J. Jolley 

NAA Eng 
NAA ATO 

Before 
Ship 

An analysis of the cause of failure is required. Replace and 
retest at Downey; retest during OCP 5051. The replacement 
is a constraint to shipment. 

PROBLEM - Water Cyclic Accumulator Failure 

The unit is not working. 

DISCUSSION 

Cause of problem was not known at CARR meeting time. 

ACTION REQUIRED R. Larson 
J. Jolley 

NAA Eng 
NAAATO 

Before 
Ship 

NAA engineering must evaluate the problem if due to equipment 
failure. The problem must be corrected. This is a constraint 
to shipment. 

PROBLEM - Moisture Between Window Panes 

On CSM 008, moisture appeared between the two window panes. 

RESOLUTION 

Dry nitrogen at 0. 5 psi is cycled 3 times to purge this sealed 
unit. The cause of the problem is not known and must be 
determined. It may be caused by 11wet 11 nitrogen used for 
purge o:r by leaking seals on the windows. 

ACTION REQUIRED R. Larson NAA Eng 

Continue evaluation of post flight data from SC 008 tests and 
perform additional tests on spare windows to determine cause 
of leakage and report findings. This is a CSM 008 action item. 

A determination shnuld be made regarding the feasibility of 
applying a cold patch to the windows on SC 012 to investigate 
this problen,. 

t 
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3. 7. 9 PROBLEM - Moisture in Aft HIS on CSM 008 

Excessive moisture and condensation occurred during CSM 008 
testing. 

DISCUSSION 

Al4-01 l was not fully employed during CSM 008 testing. It 
is planned to purge the Aft H/S on CSM 012 using this unit. 
This will keep a positive flow of warm air throughout the 
structure and behind all panels. 

ACTION REQUIRED R. Larson NAA Eng 

Brief A. Morse (NASA-KSC) regarding this procedure. 

3. 7. 10 PROBLEM - OCP 5051, Suit Loop Checks 

Check out per OCP 5051 is not complete at this time 
(CARR meeting). 

ACTION REQUIRED J. Jolley NAAATO 

Complete C /0 prior to ship. This is a constraint to 
shipment. 

3-.3 
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3. 6. 1 

3.7.4 

3. 7. 6 

SECTION 3 - ENVIRONMENTAL CONTROL SYSTEMS 

Part B - Historical Information 

PROBLEM - Suit Loop Evaporator-Flight Operation Mode 

The operational mode to be used during flight was questioned. 
Reference item 3.6.1 in the Systems Assessn1entMinutes 
and Responses. 

RESOLUTION 

The suit loop evaporator will be used only as backup during 
flight. The evaporator system will be functionally checked 
out at KSC in the altitude chamber. It will also be checked 
out during rerun of SC 008 at MSC to explain anomalies which 
have occurred. KSC Information item. CSM 008 .Action Item. 

PROBLEM - Water Glycol Pump Failure 

During ECU checkout, the pump output pressure was below 
spec. requirements. 

RESOLUTION 

The plastic seal on the rotor was found to be fractured and 
permitted water glycol to enter the motor housing. Micro­
scopic analysis and pressure check on the replacement unit 
shows satisfactory perfornvmcc and no evidence of insipicnt 
failure. The vendor is to continue the failure analysis to 
determine cause of seal fracture. 

PROBLEM - Erner~_e,ncy In-Flow Regulator 

Out of spec. condition existed on SC 008. 

RESOLUTION 

Leakage of regulator was excessive on CSM 008. The SC 008 
data will be investigated. CSM 008 action item. 



3.7.7 

3.7.8 

PROBLEM - Odor Removal 

The odor which has occurred on CSM 008 was excessive. 

RESOLUTION 

The odor level increased to an unsatisfactory level before 
cannister replacement (about 22 hours). On CSM 012, which 
is unlike CSM 008, the gases are dumped overboa1•d, not 
returned to the suit circuit. The feasibility of changing cha1•­
coal quantity and chemical balance is being investigated, and 
additional checkout will be accon1plished on CSM 008. 
CSM 008 action item. 

PROBLEM - ECU Harness - Special Tests. 

Evaluation of the suitability of materials used on the ECU 
ha.rness. 

RESOLUTION 

In order to satisfy all questions pertainin~ to be ability of 
Block I ECS Environmental Control Unit (ECU) cable assem­
blies to withstand anticipated worst case exposures. The 
status of tests performed on one cable assembly in accordance 
with the NASA request is: 

1 hr of Oz l 00%; humidity 9 5% at 5 psia 

8 hrs of Oz 100% 0-3% humidity at 5. 37 MMHg 
15 hrs of Oz 100% and humidity 100% at 5 psia 

Some wires carried 1 amp 28 vdc. 

Some wires carried l. 5 amp 200 vac 60 

Leakage was tested continuously, 

Resistance was checl<:.ed every one ( l) hour 

12: 15 PM - 8 / 15 / 66 - Start 

12:15 PM - 8/16/(:,6 • Successful completion 

There was no pin degradation. The insulation resistance on all 
pins started out and remai:ned at greater than 1000 megohms. 

' ' 

Resolved, pending completion of testing being done. 

Reference: EPL Lab Report 3385, 
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4,6,8 

4. 7. 1 

SECTION 4 -COMMUNICATIONS SYSTEM 

Part A - Action Items 

Originator R. Roshon NAA ATO 

PROBLEM - TV Camera Checkout - Picture Distortion 

The TV image distortion was excessive during checkout 
subsequent to systems assess1nent. Reference ite1n 4. 6. 8 
in the systems assessment 1ninutes and responses. 

DISCUSSION 

The test was performed during CCF'F on 8-18-66. The major 
problem was that the TV image was distorted during CCFF at 
range on 2-3 feet and was deen1ed unsatisfactory by crew. The 
switch was in ALC position. In addition, the picture was too 
bright with the CCC floodlight1:.1 turned to maxhm.mi brightness. 

ACTION REQUIRED H. Roshon 
W. Day. 

NAA ATO 
NAA Eng 

Before 
ship 
9-19-66 

This will be investigated further with troubleshooting at 
Downey. NASA must have a complete status on the accept­
ability of TV camera performance. 

PROBLEM - CSM Intercom Problems 

Due to problems associated with the CSM intercom system, 
corrective action must be co1npleted. 

DISCUSSION 

The configuration c1f SC 012 and 014 communication is being 
implemented to allow the following functions: 

1. VOX operation of Intercom only - selectable over PTT 
operation by panel switch. 
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2. PTT operation (cobra cable) of Intercom only ~ selectable 
by toggle switch on cobra cable (independent of panel 
switch to select VOX-PTT operation). 

3. PTT operation {cobra cable) of Inter comm and Transmit -
selectable by toggle switch on cobra cable (and appropriate 
selection of transmitter T /R switches). 

4. "Hot Mike 11 operation of audio center - usable by affixing. 
"mechanical actuator 11 on cobra cable (to hold down PTT 
switch). Selection of intercomm only or intercom.ml 
transmit to be done with cobra cable toggle switch. 

5. LM Voice Recorder (DSEA) is operable by: 

a. VOX opeNLtion, if the recorder enable switch (HF 
T /R) is on. 

b. PTT operation (either), if the recorder enable 
switch (HF T /R) is on. 

c. HF T /R switch, if the "Hot Mike" capability (No. 4 
above) is being utilized. 

6. nsleep Switch" - a switch on the cobra or adapter cable 
to disable the alarm signal from the Caution and 
Warning Equipment. This elim.inates crosstalk between 
audio centers. 

7. PTT switches 1>n hand controllers provide PTT Intercomm / 
Transmit functions, independent of toggle switches on 
~obra cables. 

The following actions must still be accomplished to have the 
above actually represent the SC 012 and 014 configuration: 

1. Submit RECP concerning items 4 and 6 above to CSM CCP 
by Monday, 15 August, 1966. 

2. Submit RECP concerning item Sa above to CSM CCP by 
Monday, 15 August 1966, to fix incompatibility of CSM 
audio center and LM recorder. 



• 
4.7.2 

4.7.3 

• 

ACTION REQUIRED M. Luse NASA 

NAA and NASA to agree on proper CCA direction to 
incorporate these fixes on SC 012. The possibility of pro­
viding storage capability for one or two extra cobra cables 
should be considered. 

PROBLEM - LEM Voice Recorder 

The LEM Recorder will not turn off after actuation by PTT 
switch on cobra cable. 

DISCUSSION 

The LEM recorder circuit has a latching relay which will not 
drop out on release of PTT switch. 

ACTION REQUIRED M. Luse NASA 

Authorization will be given to add the circuitry ar1d relay to 
achieve proper operation. 

SECTION 4 - COMMUNICATIONS SYSTEM 

Part B - Historical Information 

ORIGINATOR Flight Crew NASA 

PROBLEM - Noise Filter 

A filter is req'Q.ested to eliminate the noise resulting from 
elimination of the VOX. 

RESOLUTION 

Spacecraft noise during flight due to continuous operation of 
intercom system may be excessive to the astronauts {back­
ground noise). .Until a firm determination of requirement 
can be made, decision will be deferred. Decision is deferred 
until altitude chamber tests at KSC. 

· KSC Information . 
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SECTION 5 -INSTRUMENTATION SYSTEM 

Part A - Action Items 

5.6.17 ORIGINATOR Flight Crew NASA 

5. 7. I 

PROBLEM - Calibration Curves --~--------------
When will the Flight Crew receive the meter calibration 
curves? 

ACTION REQUIRED R. Parsons ATO 8-19-66 

The calibration curves are available and are to be trans­
mitted to J. McDivitt on 8-19-66. 

PROBLEM - Failure of ECS Measurements 

WIG purrip package inlet pressure 111.easurement CF0025P has 
been found defective and must be replaced since it is required 
to monitor flow. The temperature cold plate branch 2 outlet 
measurement CF0484T will also be replaced. 

ACTION REQUIRED J,Jolley ATO 

Replace the sensors at Downey, check at KSC. 

This is a constraint to ship. 

5-1 

Before 
Ship 



5. 6. I 

5.6.7 

5. 7. 2 

SECTION 5 - INSTRUMENTATION SYSTEM 

Part B - Historical Information 

PROBLEM - Bad Transducer 

(CF0550P), Diff. Press. CP No. 2 Branch. Signal 
Conditioner outputs 5. 5 VDC with no pressure on ECS lines. 
S/B 0 VDC. T/X TPS Vl6-GEN-105 Sqk. No. 180. 

RESOLUTION 

TPS Vl6-GEN-175 removed and replaced CF0550P. Measure­
ment operation was verified during OCP 5049, Deviation 
No. 046T. See item No. 3. 6, 14 in these minutes. 

ORIGINATOR R. Roshon 

PROBLEM - Battery Charger Output Display 

Measurement CC0215 - Reference Item 5. 6. 7 in the Systems 
Assessment Minutes and Responses. 

RESOLUTION 

NAA will change calibration of the on-board signal condi­
tioner (this is a software change) to support the battery 
charging monitoring. This will be done at KSC prior to alti­
tude chamber testing. The ground station readout will be 
within 20 percent accurate. 

KSC Action Item. 

ORIGINATOR R. Roshon 

PROBLEM - Instrumentation Retest Reqts at KSC 

Certain instru1nentation has not bee11 functionally ch~cked. 
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5. 7. 3 

RESOLUTION 

For exam.ple, Vl 7 GEN196 performed continuity check only. 

All instrumentation will be functionally ve1•ified at KSC. 

KSC Action Item. 

ORIGINATOR R. W. Lanzkron NASA 

PROBLEM - SPS Engine Skirt_ Temp. Measurement 

On SC 0ll, 4 Flight Qua! measurements were improperly 
grounded. 

RESOLUTION 

The grounding straps are removed. This condition does not 
exist on CSM 012 since CSM 012 has only one measurement 
which will be properly g1·mmded when installed at KSC. 

KSC Information. 
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6.6.5 

6. 7. 1 

SECTION 6 - REACTION CONTROL SYSTEM 

Part A - Action Items 

ORIGINATOR Flight Crew 

PROBLEM - PVT Calibration 

Calibration curves for the RCS Quads and appropriate CM 
RCS are required. Reference item 6. 6. 5 in the Systems 
Assessment minutes and action responses. 

DISCUSSION 

The first curves will be available (nomograms) 8-26 and will 
be periodically improved with respect to accuracy until about 
October. The final data will also include a n-iath model. 
Curves will be transmitted to R. Rose, NASA MSC FOD. 

ACTION REQUIRED R. Larson NAA Engr 8-26-66 

NAA Engineering to supply data to NASA as soon as available, 
with first data prior to 8-26-66. 

KSC Information Item. 

PROBLEM - RCS Engine Failures 

RCS Engine failures have been experienced during qual test. 

DISCUSSION 

There is a possibility that these failures are occuring • 
during mid-range temperatures as well as high temperature 
ranges during qual testing. • 

ACTION REQUIRED R. Larson NAA Engr 

This is a design problem and must be analyzed and evaluated 
as soon as possible. 
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6. 7. 2 

SECTION 6 - REACTION CONTROL SYSTEM 

Part B - Historical Information 

PROBLEM - CSM 008 RCS Heater Bonding Problem 

The bonded heater element separated dnring CSM 008 test. 

DISCUSSION 

The quad is being returned to Downey to investigate the cause 
of failure and a full report will be made upon completion of 
that investigation. 

CSM 008 action required. 



7.7.2 

7.7.4 

SECTION 7 - SE:RVICE PROPULSION SYSTEM 

Part A - Action Items 

ORIGINATOR Flight Crew 

PROBLEM - Calibration Curve Data 

Curves are required to determine the helium pressure versus 
quantity of helium remaining to. give an approximate estimate 
of propellant remaining. 

DISCUSSION R. Larson NAA Eng 

The information was forwarded to NASA, however, an 
additional Het of data will be provided to R. Rose, NASA 

ORIGINATOR R. · Burt 

PROBLEM - Mod I Gimbal Actuator Qual Testing 

The Qual program is not completed for Lunar Mission. In 
addition, the CTR was changed to cover SC 012 and SC 014 
missions. 

·DISCUSSION 

The actuator test data from Aerojet must be evaluated 
related to the covering the CTR for SC 012 and SC 014 
missions. 

ACTION REQUIRED R. Burt NASA 8-24-66 

Review data and revised CTR's; determine that the revised 
CTR requirements have been met. 
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7. 7. 1 

7.7.3 

7.7.5 

SECTION 7 - SERVICE PROPULSION SYSTEM 

Part B - Historical Information 

PROBLEM - Nozzle Extension Leak Tests 

Engine/nozzle interface lea'ks were detected during 
Downey C/O. 

RESOLUTION 

A substitute unit was used at Downey to ensure that the 
leakage had been cured by proper nozzle fit. The flight 
nozzles at KSC must be refurbished, fitted and retested at 
KSC. 

KSC Action Item. 

ORIGINATOR Flight Crew NASA 

PROBLEM - Gimbal Actuator C&W Indications on CSM 008 

C&W Indications on CSM 008 indicate possible overload or 
other problems. 

RESOLUTION 

MCR 1515 deactivates the over/under current sensor on the 
backup mode of the gimbal actuators for CSM OlZ to prevent 
C&W triggering by starting spikes. This was not done on 
CSM 008. The CSM 008 problem remains to be resolved. 
Retest will be done on CSM 008 during rerun to insure that • 
there are no subti.l anomalies. 

CSM 008 Action Item. 

PROBLEM - SPS Heater Problems on CSM 008 

Only 4 of 12 heaters were operating at the time the fuel line 
froze. 



7.7.6 

7. 7. 7 

RESOLUTION 

There is no action required on CSM 012 to evaluate further at 
this time. 

CSM 008 Action Item 

PROBLEM - Pitch Gimbal Clutch Brush Jump 

The gimbal clutch brushes ''jump" or chatter during operation. 

RESOLUTION 

This was first noted on SC O 11 and it is considered normal to 
have some noise from this source. It is noted on the voltage 
trace and not on the current trace. 

NAA feels that this is not a problem during flight. 

PROBLEM - Pitch Gimbal Clutch Brush Float 

During test two :Mod I actuators have failed due to brush 
"float" or lift off. One of the actuators in CSM 012 has 
exhibited preliminary indications of this characteristic in 
the differential current trace. 

RESOLUTION 

It was recommended and agreed that the pitch actuator which 
has had this type of data will be replaced with a spare now at 
KSC. Retest will include frequency response in stack on pad. 
The replacement will continue to be monitored for further 
exhibitions of this type of occurrence. 

The installed and replacement actuator characteristics will 
both be recorded for con1parison and historical purposes. 

KSC Action Item. 
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8. 7. 1 

SECTION 8 - STABILIZATION AND CONTROL SYSTEM 

Part A -Action Items 

PROBLEM - Pitch ECA Failure 

The pitch ECA failure on SC 011 disclosed that the extended 
and retract clutches were being energized simultaneously. 

DISCUSSION 

The failure has been isolated at Minneapolis-Honeywell but 
the cause of failure has not been deteremined. NASA stated 
that they were aware of the problem and surveillance for this 
condition on SC 012 would be made. 

ACTION REQUIRED R. Larson NAA Eng 

Report on the failure analysis and resolution. 

KSC Information Item. 
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8.6.2 

8.6.5 

SECTION 8 - STABILIZATION AND CONTROL SYSTEM 

Part B -Historical Information 

PROBLEM - Attitude Controller Isolation 

The capability of disconnecting the controller by the crew 
during flight must be verified, Reference Item 8. 6. Z in the 
Systems J\ssessrnent: n1inutes and action responses. 

DISCUSSION 

This was accomplished by the crew during CCFF on 8-18-66, 
and satisfactorily demonstrated. 

PROBLEM - Meter Reading Errors 

The offset bias presented to the flight crew on the flight 
director attitude indicator of up to O. 2 deg/sec cauBes .i 

20 percent error on I deg/sec scale. Reference Item 8. 6. 5 
in the Systems Assessment rninutes and action responses. 

RESOLUTION 

This offset is predictable and can be specified prior to flight. 
Correction of this would require the addition of a nulling 
device. A RID to do this was cancelled by NASA after the 
delta CDR on CSM 012. 

This is considered an unsatisfactory condition but was 
accepted as is by the flight crew. It will not he corrected on 
CSM 012 or other Block I vehicles, but the condition will be 
re-evaluated for Block II. 

KSC Inforrnation Item. 
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9. 7. 2 

9. 7. 3 

SECTION 9 - GUIDANCE AND NAVIGATION SYSTEM 

Part A - Action Items 

ORIGINATOR S. Snipes NASA-MSC 

PROBLEM - Inverter Noise of G&N PCM Meas. 

The G&N measurements via PCM have inverter noise riding 
on them. 

DISCUSSION 

MIT has evaluated the problem and has determined a fix for 
SC O 12. The fix for SC O 12 has to be verified on SC O 14 
first. If and when SC 012 will be fixed is unknown. 

ACTION REQUIRED NASA-FOD 

NASA/FOD is to evaluate the problem and recommend if fix 
is actually warranted or if FOD can accept the problem as is. 

KSC Information Item. 

PROBLEM - System C /0 Status 

DISCUSSION S. E. Snipes NASA-MSC 

Prior to integrated testing it was decided that the I.MU in 
SC O 12 was a reliability risk a11d should be replaced. During 
integrated testing the IMU failed after integrated testing the 
G&N system was removed from the SC and the IMU was 
replaced. The system has now been reinstalled but no subse -
quent testing has_ been performed on it in the SC. 

During integrated testing the guidance computer experienced 
an unexplained Par:ity Fail and a TC trap, Whe.n the G&N 
system was removEid after integrated testing the computer 
was thoroughly tested in the AC Electronics laboratory with 
no evidence of problems. It was then sent to Raytheon where 
it experienced a Parity Fail during vibration at O. 04 g 2 /cps. 
Subsequent thermal cycling caused recurrence of the parity 
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fail. The eraseable memory was replaced and testing on the 
computer and the removed n1od1.1les is now in progress. 

I 
The main DSKY was returned to Raytheon-_where it success-
fully passed vibration testing at 0. 04 g 2 /cps. 

Mr. Hugh Brady of AC Electronics stated that there was a 
basic problem with contamination in the relays used in the 
DSKY' s and proposi~d vibration s'c~~ening of relay modules 
used in the DSKY's to avoid this,pi,oblem. 

' ' 

Mr. S. E. Snipes of NASA then stated th~ti a problem exists in 
regard to the G&N system outputs for:~elemetry due to a 

' I variable bias appearing on the lines c_a.used by coupling from 
the spacecraft inverters causing ripple,· o~ the lines between • 
the G&N signal conditioner and the PCM equipment. A fix 
for this problem has been devised and will be tried on SC 014 

I 

as soon as possible to verify that it \\forks. This fix involves 
adding a capacitor to the G&N signal! conditioner. 

The G&N system is considered to be hi~hly critical and will 
require additional information and solution of problems before 
it can be considered acceptable for use ih CSM 012. 

ACTION REQUIRED C. Duncan NASA 

A team will be formed to review the entire G&N hardware qual 
test program to determine its suitability for the CSM 012 
flight. NAA will participate in this review; particularly in the • 1 
areas of identifying CM vibration levels as related to the G&N 
qual testing and the G&N hardware reliability review, 
R. Gardner and C. Duncan of NASA will head this team con­
sisting of NASA, ACED, MIT, and NAA. The NAA partici­
pants will be identified by G. W. Jeffs. 

I 



SECTION 9 - GUIDANCE AND NAVIGATION SYSTEM 

Part B - Historical Inforrnation 

9. 3. 4. l PROBLEM - IMU Replacements 

What is the status on IMU performance as experienced on 
SC 012. 

RESOLUTION 

IMU performance report - S. E. Snipes - NASA. The 
history of IMU's in SC 012 G&N system is as follows: 

S/N 2 Z IRIG failed in AC lab 

S/N 7 Temperature padding resistor shifted while in AC 
lab 

S/N 9 X PIPA and X IRIG failed in SC 

S /N 2 Z !RIG failed in AC lab 

S/N 11 Y IRIG ADIA shift in AC lab 

S/N 10 Now in the SC 

Mr. John Miller of MIT/IL stated that IMU S/N 10 looks good 
based on test data to date. He went on to say that IRIG 
failures were traced back to two lots of bearing retainers of 
which none are in any SC except for one in the SC 017 G&N 
system. It should be noted that G&N reverification will be 
required at KSC since in effect the whole G&N system has 
been removed. 

KSC lnforma tion Item 
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9. 3. 4. 3 PROBLEM - G&N Qual Program Status 

9. 7. 1 

G&N system qualification testing status - S. E. Snipes ... 
NASA. The qualification test progra1n for the Block I G&N 
systems has been completed with the following exceptions: 

1. DSKY EL - expected to be completed by B-Zl-66. 

Z~ Optics unit assembly - due to be completed by 9-15-66. 

3. Effect of ablative cover addition to optics due to astro­
sextant door modification. 

4. Navigation DS:KY vibration. 

ORIGINATOR s. Snipes 

PROBl..,EM - Booster Hold Signal 

Lift off guidance reference release will be used in lieu_ of 
present refer.ence. 

RESOLUTION 

The present Guida11ce Reference Release (GRR) signal to the 
G&N will not be used. The ORR signal is to be re1noved. 
Guidance system release will be done by the lift off signal. 

KSC Information Item. 
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SECTION 10 - SEQUENTIAL SYSTEMS 

Part A -Action Items 

There were no iten1S presented for CSM 012 action on this 
system. 

SEC"l'TON 10 - SEQUENTIAL SYST-EMS 

Part B - Historical Information 

10. 7. 1 PROBLEM - MESC Relay Failures on CSM 014 

What is the status on the MESC relay failures experienced 
on SC 014? 

RESOLUTION 

The relays which failed on CSM 014 are from a different lot 
than those which are on CSM OlZ. SC 012 has not experienced 
any similar failures. 

10. 7. 2 PROBLEM - CSM 008 CM/SM Separation Operation 

During CSM 008 testing, the CM/SM separation switch was • 
accidentally thrown, but its intended function did not occur. 

RESOLUTION 

Determine the mode of switchin,¥ that was pre sent on CSM 008 
at that instant of th~_ and the reason why the intended function 
did not occur when the switch was inadvertently thrown . 

. CSM 008 action required. 
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SECTION 11 - EAR'fH RECOVERY SYSTEMS - ORDNANCE 

Part A - Action Items 

There were no iterns presented for CSM 012 actio11 on this 
system. 

SECTION 11 - EARTH RECOVERY SYSTEMS - ORDNANCE 

Part B - Historical Information 

11. 7.1 PROBLEM-Qua! Test on Chutes 

Report of Qualification Test Results 
I 

RESOLUTJON 

The following 3 qual test drops have been completed: 

1. Test revalidation of a previous test that failed - operated 
satisfactorily. 

2. • 1. 35 safety factor test - satisfactorily accomplished. 

3. 1. 5 safety factor test - failure occurred at 1. 46 axial 
load condition - one chute split. 

Additional post test evaluation will be conducted to determine 
the cause of failure since the results give some cause £or 
concern. 
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SECTION 12 - MECHANICAL SYSTEMS - STRUCTURES 

Part A -Action Items 

12. 6. 3 PROBLEM - Hatch Decals 

Installation of torque limit decals has not been completed. 

DISCUSSION 

The Engineering is released and the decals are available. 

ACTION REQUIRED J. Jolley NAA-ATO 

This will be accomplished at Downey prior to ship. 

This is a constraint: to shipn1ent. 

12. 7. 1 PROBLEM - Tunnel Egress Hatch Operation 

The crew cannot apply sufficient torque t0 seal the hatch 
water tight or remove the hatch. 

DISCUSSION 

Before 
Ship 

A new design is not completed but this change must be incor­
porated into SC 012. This change consists of modifying the 
hatch locking mechanism. The existing lock will bu replaced 
by the new design. The seal is not affected. 

ACTION REQUIRED W. Day NAA Eng 

A firm date for completion of design docU1nentation is 8-26-66. 
In addition the extent of testing to be performed on CSM 007 
must be determined. 

Perform Qual test on AFRM 007. 

KSC Information. • 

CSM 007 Action requirec:3.. 
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12. 7, 2 PROBLEM - Insulation (Mylar) on SM 

The insulation on CSM 011 was darna.ged during purging 
operations. 

DISCUSSION 

On CSM 0 12 and subsequent spacecraft the purge nitrogen 
velocity is to be reduced using a plenmn chan1ber to p1•event 
shredding of Mylar. The plenum chan1ber will becorne a part 
of the CSM. This is a Mod Kit which will be incorporated 
without demating the CSM 012. 

ACTION REQUIRED W, Day NAA Engr 

Com.plete Mod Kit documentation and fabrication. KSC 
Information. 

12. 7. 3 ORIGINATOR W. Bland 

PROBLEM - Possible Couch Attenuation Due to Launch 
Vibration 

The CSM 009 flight report indicates vibration lirnits that would 
prevent the crew from reading flight instruments during por­
tions of the launch boost. 

DISCUSSION 

No crew couches were installed during the 009 flight. Durin~ 
subsequent randon1 vibration testing of the crew conches no 
problerns have been detected, although amplification at certain 
sinusoidal frequencies (7 cps) was noted. 

ACTION REQUIRED W. Bland NASA 

Review results of information from the CTN and determine 
action, if any. 

- SECTION 12 --MECHANICAL SYSTEMS-STRUCTURES 

Part B - Historical Information 

There is no historical information to be presented on this 
system. 
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SECTION 13 - DISPLAYS AND CONTROLS 

Part A - Action Iten1s 

13. 6. 10 PROBLEM - CO 2 Partial Press Gage 

When power is turned on, this gage pegs which, in turn, 
triggers the caution and warning. Reference item 13. 6. 10 
in the Systcm1 J\ssei,s1nent n,inntes iclnd action responses. 

DISCUSSION 

The gage requires approxinlately 7 seconds warm 11p, C& W 
has only been triggered during initial turn on and not after 
continuous operation. 

ACTION REQUIRED J. Jolley ATO Before 
Ship 

;, COz Partial Pressure Transducer will be checked during 
CCFF at Downey, by a qualitative test only . 

..___;c., Remove and recalibrate the transducer at KSC. 

KSC Action Required. 

ACTION REQUIRED F. Rotramel NASA 

NASA will certify that the method of PFCO2 operation and 
calibration will give satisfactory operation. 

13. 7. 1 ORlGINA TOR Flight Crew 
,_ 

PROBLEM - Rhe~tat Failure - Floodlights 

The floodlights had on-off capability only; not rheostat 
adjustment as designed. 

DISCUSSION 

There is a possible hardware anomaly. 
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ACTION REQUIRED W. Hutchinson ATO 

This will be checked at Downey and the cause of failure 
determined prior to ship. 

This is a constraint to shipment. 

Before 
Ship 

13. 7. 2 PROBLEM - Evaporator Steam Backpressure C&W Indication 

13.7.4 

The Caution and Warning System triggers with no visible indi­
cation when the glycol evaporator steam back pressure is 
operated. 

DISCUSSION 

This has not been troubleshot at the present time. 

ACTION REQUIRED J. Jolley NAA ATO Before 
Ship 

The cause of the glycol evaporator steam back pressure 
triggering of the C&W system will be resolved. This is a 
constraint to ship. 

PROBLEM - C&: W System Anomalies 

DISCUSSION 

Anomalies associated with this systen1 have generally been 
resolved and no further changes will be made to the system 
except son1e minor conditions which will be cleared prior to 
shipment. 

ACTION REQUIRED R. Williams NASA 

Review Block II C& W design and operations concept. 
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SECTION 13 - DISPLAYS AND CONT RO LS 

Part B - Historical Information 

13. 6. 16 PROBLEM - CC Flood Light Failures 

There have been excessive flood light failures. Reference 
item 13. 6. 16 in the systems assessment niinutes and 
responses. 

RESOLUTION 

Microdot has developed a fix and initial testing indicates the 
fix is acceptable. The m.odified lights will be available for 
chamber testing at KSC. 

KSC Information Item. 

13. 6. 20 ORlGINATOR Flight Crew 

PROBLEM - CM Panel - Nomenclature Changes 

Certain nomenclature and numbering have been requested. 
Reference item 13. 6. 20 in the systems assessment minutes 
and responses. 

RESOLUTION 

Satisfactory resolution of all changes has been worked out. 
CSM 012, the Operational Handbooks and simulators will be 
modified according,!Y• 

KSC Information Item. 

13. 7. 3 ORIGINATOR R. Gardiner 

PROBLEM-Spares-FDA!' s and Hand Controllers 

Are there spares for the FDA! an,d controllers available if 
replacement is required at KSC. 

RESOLUTION 

There are spares, location unknown, A spares inventory check 
is required. 

KSC Informat·.on Item. 
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SECTION 14 - CREW EQUIPMENT 

Part A - Action Items 

14. 7. 1 ORIGINATOR J. Jolley ATO 

PROBLEM - Partial CCFF Summary 

Fifty squawks were picked up on 8-19-66 during CCFF. These 
were primarily in the areas of Velcro fasteners and storage 
containers. 

DISCUSSION 

This condition existed due to the vehicle not being entirely 
ready for the CCFF at this time. 

ACTION REQUIRED J~ Jolley ATO 

Complete CCFF and resolve all problems prior to ship. 

This item is a constraint to shipment. 

14. 7. 2 ORJGINATOR W. Bland NASA MSC 

PROBLEM - Flammable Materials in SC 012 

Before 
Ship 

The use of Velcro and other n1aterials in the CM is not con­
sidered desirable and is unsatisfactory for flight. 

DISCUSSION 

The wire bundle chaffing straps of nylon and Velcro are 
dangerous for flight:<due to intimate contact with wires that 
could possibly heat up, due to overloads or severance. NAA 
considers the VELCRO straps acceptable due to ability to 
meet flammability requirements (VELCRO is used extensively 
in the CM interior). 
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ACTION REQUIRED W. Bland 
R. Larson 

NASA R&QM Before 
NAA Eng Ship 

A NASA and NAA team will perform a "walk-through" of the 
CM and identify specifically those flammable items which 
should be considere:d for replacement. These changes if any· 
will be completed prior to start of KSC testing. 

The investigation is a constraint to shipment. 

NASA is to determine the basic criteria for any changes which 
are desired and submit this information to NAA. 

It should be noted that this is a problem of quantity and loca­
tion of these materials with respect to ignition rather than a 
specific mate rial p1•oblem. 

SECTION 14 -CREW EQUIPMENT 

Part B - Historical Information 

There was no historical information discussed on this system. 
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SECTION 15 - EXPERIMENTS 

Part A -Action Itemi,, 

15. 7 .1 PROBLEM - MDAS Checkout 

The MDAS was not checked out during CCFF. 

DISCUSSION 

• This could not be accomplished because the circuit breaker 
was tripped. It is thought that a problem exists in the Octopus 
Cable which is currently being investigated (8-19-66 ). 

ACTION REQUIRED J. Jolley NAA-ATO Before 
ship 

The problem will be resolved and the MDAS will be checked 
out prior to ship. 

This is a constraint to shipment. 

15. 7. 2 PROBLEM - 16mm Camera Operation 

The camera is not currently operable. 

DISCUSSION 

It is very desirable to NASA to have this item resolved prior 
to shi prnent from Downey. 

ACTION REQUIRED J. Jolley NAA-ATO 

Determine cause of problem. 

SECTION 1 S - EXPERIMENTS 

Part B ·- Historical Information 

There was no new historical information discussed c:>n this 
system. 
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CRITICAL LL.FE COMPONENTS - NAA QC 
' 

This se\::tion includes a duplicate reproduction of the CARR Critical 
Life Components Handout. 

The time/ c y-cle accu1nulation for 
specification MA0201-0077 Revision E. 
3 Aug. 1966, 

items identified herr,in is per pro1.:ess 
The inforn1ation is current through 
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. 1. Opera.ting Time - Electricg,l Power System - C/M - S/M S/C 012 

The following tabulation of items have operating time or cycle restrictions per MA0201-0077 11 E11 Revision. 
Documented HTotal Time" represents to:.al tine accumulated at the vendor plus system run time applied at S&ID. 

SERIAL NO. ~JHERE USED REPLACEMENT V'ZUOOR PRIOR TOTA:. TEST 
PART 'tlJMBER DESCRIPI'ION OF ASSIJ.~LY IN SYSTEM TIMF. I GYC LES TL~L GYCT .F.q TDSLCYCLE 

ME453-0010-0(X)l Sleet. Circuit 05350Lt..OOOJ4 Lower R.H.Squip. 21 cy N/A (1) 3cy (1) 
Interrupter 9ay C/M 

~~453-0010-0003 Elect. Circuit C53502AOOOJO Lower R.H.Equip. 21 cy N/A (1) 3cy (1) 
Interrupter Bay C/M 

l{F45J-C010-1001 Elect. Circuit C53501B00013 I,m..;er R.H.Equip. 21 cy N/A (1) 3::y (1) 
Interrupter 3a.y C/M 

MS453-0010-1003 Elect. Circuit C535C2B00010 Lower R.H.Squip. 21 cy N/A (1) 3cy (1) 
Interrupter Bay G/M 

ME453-0010~00.3 Elect. Circuitt C53502A00027 Top Deck S/M 21 cy N/A (1) .5cy (1) 
Interrupte1· Above Sector 4 

!-0<'1.53-0010-1003 Elect. Circuit C 5 3 5C2900009 Top Deck S/M 21 cy N/A (1) lcy (1) 
Interuupter Above Sector 4 

(1) EAA Test T:i.me is recorded at Downey only per Yu\0201-0077 



-

- -2. Operating Time - Fuel Cell/Cryogenics S/M S/C 012 

The following i'abulatioo. of. items have .operating time or cycle restrictions-per MA0201-0077 11E11 Rmsion. 
Documented 11Total Time 11 represents total time accumulated at the vendor plus system run time applied at S&ID. 

SERIAL NO. WHERE USED REPLACEMENT VENOOR PRIOR TOTAL TEST 
PART NUMBER DF.SCRIPTION OF ASSEMB'LY • IN SYSTEJ,f TIMELCYCLES TIMELCYCLE.5 TIMELCYCLE 

ME.:282-0027-0070 Hydrogen Tank 10024.F410187 Sector I S/M 50 hrs. N/A {2)(1) 03:51:00(2)(1) 
ME282-002?~0 Hydrogen Tanlc 10024K520552 Sect-,r I s!)A· SO hrs. N/A (2)(1) 0J:58:00(2)(1) 
ME282-002€f-0060 Oxygen Tanlc 10024E620413 Sector I S/M 50 hrs. N/A (3)(1) 02:34,00(3)(1) 
ME282-0026 0060 ()Jcy'gen Tanlc , 10024F620942 Sector I S/M jJ hrs. N/A (3)(1) 01:29:00(3)(1) 
.MF.464-0007-0001 Fu.el Cell 0676,3P650731 Sector 4 S/K 54 hrs. N/A (1) None (1) 
ME464-0007-0001 Fuel Cell 9(>76,3P650732 Sect.or 4 S/M 54 hrs. N/A (1) None (1) 
MF.464-0007-0001 Fuel Cell 0676JP650733 Sector 4 S/M 54 hrs. N/A (1) None (1,) 

(1) .Nil test time recorded at Downey only per MA0201-0077 ''E:1 E.0. 3861,36. 

Cf (2) Record press., no or cycles, and length or time when pressure is 230 ps~ and above. 
w 

(3) Record press., no. or cycles and length of time when pressure is 865 psia and abow. 

http:1:e2Ch.dZ
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3. ,Operating Time - Environmental' Control System s/c 012 

There are no time critical components in this section as required by MA0:201-0077 specification. 

4 Operating Time - Communication System s/c 012 

There are no time critical components in this section as required by ~fA.0201-0077 specification. 
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-5. Operating Time - Instrumentation System 

The following tabulation of items have operating time or cycle restrictions per MA(}.201-007'7 11E11 Revisiorr~ 
Documented 11 Total Time" represents total time accumulat.ed at the vendor plus system run time applied at S&ID. 

SERIAL NO. WHERE USED REPLACEMENT VENOOR PRIOR TOTAL TEST 
PART NUMBER DESCRIPTION OF ASSEMBLY • IN S1STEM TIME/CYCLES TIME/CYCLES TIME/CYCLE 

ME.453-0013-0035 Data Storage 05333015001A Lower Equip 924 hrs. 109 hrs. ETI 175 Hours 
F.quip. Bay C/M 

MF..453-0026-0002 Flight Qual FL.#12 Lower F.quip. 200 hrs. 125 hrs. ETI 133 Eor1r5 • 

Recorder Bay C/M 
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6. Operating Tllne - Reaction Control System - C,'}1 S/M. s/c 012 

The followmg tabulation of items have operating time or cycle restrictions per MA0201-0077 11E 11 Revision. 
Documented 11 Total Timeu represents total time accumulated at the vendor plus system run time applied at S&ID. 

SERIAL NO. WHERE USED REPIA C.E2-IBNT vmroR PRIOR TOTAL TEST 
PA.RT 'NUMBER DE3CRIPTION OF ASSEMBLY IN SYSTEM TIMELCYCLES TIME/CYCIE3 TIME/CYCIJ 

ME282-0006-C()()l Oxidizer Tanlc 100311540012 C/M Aft. Crew 2364 cy. N/A (1) 1 cy 
Compartment Wet Dry Wet Dry 

Ox:id. Tank Bladder 19 cy 36 cy N/A (1) 2 cy O CV 

ME282-0006-0001 Oxidizer Tank 100311540017 C/M Aft. Crew 2361. cy. N/A (1) 1 cy 
1 1 Compartment T,·let Dry Wet Dry 

Ox:id. Tank Bladder 19 cy 36 cy N/A (1) 2 cy O cy 
HZ282-0007-0001 Fuel Tanlc 1003ll530009 C/M Aft. Crew 2364 cy N/A (1) 1 cy 

Compartment Wet Dry ~·iet Dry 
Fuel Tank. Bladder 19 cy • 36 cy N/A (1} 2 cy 0 cy 

N:2282-0007-0001 Fuel Tauk 1003il530017 C/M Ait. Crew 2364 cy 
__ I 4 

(lj l cy N/A 
Compartment Wet Dry ;.,"et Dfy 

Fuel Tank Bladder 19 cy 36 cy N/A (1) 2 cy 0 cy 

(1) (4) 

(1) (5) 
(1) (4) 

{_l) (5) 
(1) (4) 

(1) (5) 
(1) (4) 

(I) (5) 
!·S282-0002-C()()l Helium Ta.'1k 10048H?.00028 C/M Aft Crew 27CO cy N/A (1) 1 cy .. (1) (6) 

Compartment 
!£282-0002-0001 Helium Tank 10048M.c<.--:0006 9 C/M A.ft. Crew 27cc cy 

Compartment 
1..S901-0067-0012 Rocket Engine C6360085ClJ3 Neg. YAW "A" N/A 

410376 Oxidize~ Valve 8826936 C/M 200 cy 
410377 Fuel Valve 8824765 2CD cy 

ME901-0C67-00 lJ. Rocket Engine C63600950152 Pos. YK-tl "A" N/A 
410376 Oxidizer Valve 8827116 C/M 200 cy 
410377 Fuel Valve 91.i.36703 200 cy 

}~901-0067-00ll Rocket Engine 063600950:!.57 Pos. Pitch "A" N/A 
410376 Oxidizer Valve 91~33632 C/M 200 cy 
410377 Fuel Valve 8851+033 200 cy 

(1) NAA Test time is recorded at Downey only per MA0201~77. E.O. M386129 
(4) Record cycle and pressure each time pressure reaches 280 psia & above. 

N/A (1) 

N/A 
N/A (1) 
N/A (1) 
'i/A 
N/A (l} 
!VA (1) 
N/A 
N/A (1) 
'N/A (1) 

( 5) A.. bladder cycle is complete with 95% expulsion of liquids, propellants or cleaning fluid. 
( t.) ?.ecord cycle & pressure each tir:,e pressure reaches 2COO psia & a'bove. 

ztz~f-
NM ATO SYST™8 .ENGINEER 

1 cy (1) (6) 

N/A 
33 cy (l} 
33 cy (1) 
~I/A 
27 cy {l.) 
27 cy (1) 
N/A 
32 cy (1) 
32 cy (1) 
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· 6. Operating. Time - Reaction Control System - C/M, S/M S/C 012 (Continued) 

SERIAL NO. WHERE USED REPLACEMENT VENOOR PRIOR TOTAL. 'r.taST 
P~lJ1!1MR .DESCRIPTION OF ASSEMBLY IN SYSTEM TlMELCYCIBS TIME{CYCLES TIMELCYCLE 

ME901-0067-0012 Rocket Engine 063600850134 Neg. YAW 11B11 • ~1/A N/A N/A 
(1) 410376 Oxidizer Valve 8823937 C/M 200 cy N/A (1) 31 cy 

410377 Fuel Valve 8827144 200 cy N/A (1) 31 cy (1) 
ME901-0067-0011 Rocket Engine 063600950155 Pos. YAW !'B" N/A N/A N/A 

410376 Oxidizer Valve 81688)1 C/M 200 cy N/A (1) 31 cy (1) 
410377 Fuel Valve 8854031 200 ey N/A (1) Jl ey (1) 

ME901-0067-00ll Rocket ~e 063600,950162 Pos. Pitch "B" N/A N/A 
(1) 

N/A 
410376 Oxidizer Valve 9k.33635 200 cy N/A 38 ey (1) 
kl0377 Fuel Valve 941.i.977f:. 200 cy )l/A (1) 38 cy (1) 

ME901-0067-0012 Rocket Engine 063600850108 Neg. Pitch 11B11 N/4. N/A N/A 
410376 Oxidizer Valve 8826149 C/M 200 cy M/A (1) 29 cy (1) 
410377 Fuel Valve 8823403 200 cy N/A (1) 29 cy (1) 

ME901-006?-0012 Rocket tngi:ne C-63600850137 ~leg. Pitch "A" ?l/A. tl/A N/A 
410376 Oxidizer Valve 8826935 C/M 200 cy ··;• (1) 28 cy (1) .~ ft 

410377 Fuel Valve 8824759 200 cy N/A (1) 28 cy (1) 
I-' ME901-0067-0011 Rocket Engine 063600950104 cc,.,; Roll '1A11 "S/A N/A 8/A 
°' I 410376 Oxidizer Valve 8823927 C/M 200 cy !i/A (1) 28 cy (1) 
..J 410177 Fuel Valve 8824761 20C ey N/A O.) 28 cy (1) 

ME901-0067e0011 Rock'!t ?.'ngine 06J6C0950105 C'1l Roll 1'A 11 ~i/A N/A N/A 
410,376 Oxidizer Valve 8174022 C/M 200 cy N/A (1) 36 cy (1) 
4103?7 Fuel Valve 8174019 200 cy N/A (1) 36 ey (1) 

MZ901-0067-0011 Rocket E.-ieine 06,3600950102 ~ti Roll 11B, N/A :r/A. N/A 
1'10376 Oxidizer Val~.re 882712.3 C/M 200 cy 11~;· (1) 36 ey (li ·" r\ 

410377 Fuel Valve 8824762 200 cy N/A (1) 36 e7 (1 
ME901-0067-0011 Rocket Engine 06J6C095C108 CC"w Roll "B" M/A !7/A N/A 

(1) 410376 Oxidizer Valve 8827112 C/M 200 cy N/A (1) 29 cy 
410377 Fuel Valve BB2n34 200 ey N/A (1) 29 ey (1) 

(1) NA~ Test Time recorded at Downey only per }if.A0201-0077 E. E.O. M,386129 

:Jf'Z~ 
NAA ATO SYST~ ENGL-.:&m 

~ •• --✓--~j/ .-:/¼ 
. -~~ ~- __ /)'3 

MASA R&QA INSPECTION 1/ ,, · .• 

http:reeord.ed
http:C~.36C()85Cl.37
http:8827l.44
http:0636008501.34


6. ('Pera.ting Time - React.ion Control System - C/M, S/M, SC 012 (Continaed) 

SERIAL NO. WHERE USED P.EPT..,ACEMENT VENDOR PRIOR TOTAL TEST 
PARL_NUMBER DESCRIPI'ION • OF_ AS,SEMBLY IN SYSTEM TI!i{E/CYCLES TIME/CYCLES TIME/C'ICLE ----~-. 
ME251-0005-0001 Burst Disc Asq 10046t«X>1011 C/M Art Crew. Compt 790 cy N/A (1) 2 ey (9)(1) 

Filter & Burst 
Diaphram L.O cy N/A (1) N0 ne( 10) ( 1) 

ME251-0005-(X)()l Burst Disc Aesy 100464GOJ 006 C/M Aft Crew Compt 790 cy N/A (1) 2 cy (9)(1) 
Filter & Burst 
Diaphram 40 cy N/A (1) None(lO)(l) 

}11<'?~1-0005-0011 Burst Disc'Assy 10046KB02019 C /¥. A.rt Crew C ompt 790 cy N/A (1) 2 cy (9)(1) 
Filter & Burst 
Di&phr&111 40 cy N/A (1} None(lO)(l) 

KE251-0005-0011 Burst Disc Assy 10046KB02014 C/K Aft, Crew Compt. ?<X) ey N/A (l) 2 ey (9)(1) 
Filter & '81.u-st 
Diaphram 40 cy N/A (1) None ( 10 )( 1) -O'-

I 
00 

(1) N'.AA test time recorded at Downey only per MA0201-0077E, 'SO M.386129 

(9) Record cycles and press ~ach time press,Jre reaches 200 psia and above 

(10) Th" filter and burst dia:phram are r,gmove1. '!"hey 'Will be install~ in Florida Facilities. 
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6. Operating Time - Reaction Control System - C/M: S/M - s/c 012 (Continued) 

S:ml.A.L NO. WHERE USED REPLACfMEt,TT 
!:@.'!'. NUMBER DESCRIPTION OF ASSOOLY IN SYSffl-1 TIME{CYCLE.S 

ME282-0004-0001 Oxidizer Taruc 100311520016 Quad f!A 1' S /M 2364 cy. • 
Oxid, Tank Bladder w 5 cy D 18 cy 

ME282-0004-0001 Oxidizer Taruc 1003ll520017 Quad "B" S/M 2364 cy. 
Oxid. Tan.~ Bladder W 5 cy D 18 cy 

ME.282-0004-0001 Oxidizer Tank 100311520023 Quad "C-~ S/M 2364 cy 
Oxid. Tank Bladder W 5 cy D 18 cy 

ME282-0004-0001 Oxidizer Taruc 100311520019 Quad "D11 S/M. 2364 cy 
Oxid. Tank Bladder W 5 cy D 18 cy 

ME282-0008-0001 Fuel Tank 1003ll510020 Quad "A II S/M 2364 cy 
Fuel Tari< Bladder W 19 cy D 36 cy 

lL.~d2-0008-0001 Fuel Taruc 100311510017 Quad "B" S/M 2364 cy 
Fuel Taruc,-, 'Bladder W 19 cy D 36 cy 

ME2B2-0008-0001 Fuel Tankt 100311510019 -~d 11 C11 S/M. 2364 cy 
W 19 cy D 36 cy . Fuel Tank·Bladder 

ME.282-0008-0001 Fuel Tank 100311510016 Quad 11D11 S/M. 2364 cy 
Fuel T~ Bladder W 19 cy D 36 cy 

ME282-0002-0001 Helium Tank 10048ME00067 Quad nA n S/M 2700 cy 
ME282-0002-0001 Helium Tank 10048ME00033 Quad "B" S /M 2700 cy 
ME282-0002-0001 Helium Tank 10048ME000.34 Quad II C II s /M 2700 cy. 
J.!E:282-0002-0001 Helium Tank 10048ME0007l Quad '' D11 S/M V,00 cy 

VEN:OOR PRIOR 
TIME{CYCLES 

N/A (1) 
N/A (1) 
!{/A (1) 
N/A (1) 
N/A (1) 
N/A (1) 
N/A . (1) 
N/A (1) 
N/A (1) 
N/A (1) 
N/A (1) 
N/A (1) 
N/A (1) 
,. .. 'A (1) 1-./ 
N/A (1) 
N/A (i) 
N/A (1) 
N/A (1) 
N/A (l,) 
N/A (1) 

• TOTAL Ti<'...3T 
TIME/CYCLES 

7cy (7) (1) 
w. ocy D 2 cy(5) (1) 

10 cy (7) (1) 
"Ii ocY D 2tJY (7) (1) 

lJ,. cy (7) (1) 
ii Ocy D 4cy (5) (1) 

8 cy (7) (1) 
W Ocy D Ocy (5) (1) 

7 cy (7) (1) 
W Ocy D lcy (5) (1) 

10 cy (7) (1) 
W 0c1 D 4cy (5) (1) 

14. cy (7) (1) 
W O cy D 4cy (5} (1} 

8 cy (7} (1) 
~,; O::y D O cy (5) (1) 

3 cy (6) (l} 
6 cy (6) (1) 
7 cy (6) (1) 
5 cy (6) (1) 

(1) 
(5) 

~HA Test Time recorded at Dm.'Iley only per J.!AC201-0077 E. E.O. M386129 
A bladder cycle is complete with 95% e.xplusion of liquids, propellants or cleanning fiuid are (Wet cy), or ldlen 
bladder is collapsed (dry cy) using Gas. • 

(6) 
(7) 

Record cycle and pressure '!&Ch time pressure reaches 2000 psia & above 
Record cycle and pressure each time pressure reaches 160 psia & above 

-~t.\A A TO SYSTEMS ENGINEKR 
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6: Operating Time - Reaction Control System C/M, S/M s/c 012 (Continued) 

SERIAL NO. :,,;'HERE USED P.EPLA CllIBt-tT VEt·~OOR PI<..IOR TOTAL TEST-
PART NUMBER DESCRIPI'ION OF ASSEMBLY IN SYSTEM TIMELCYCLES TIMELCYCLF.S TIMELCYCLES 

ME901-000k-0201 ftocket Engine 055860000274 Quad ''A" + P N/A N/A N/A ,·. 
228683 Fuel Valve • 084 S/M 200 cy N/A (1) 20 cy (l) 
228684 Oxidizer Valve 065 200 cy N/A (1) 20 cy (1) 

ME901-0004-0an Rocket Engine 055860000194 Quad llAII ccw N/A f:/A M/A 
(1) 228683 Fuel Valve 099 S/M 200 cy N/A. (1) 15 cy 

228684 Oxidizer Valve 102 200 cy N/A (1) 15 cy (1) 
ME901-0004-0201 Rocket Engine 055860000205 Quad !'A" - P N/A N/lt't. N/A 

228683 Fuel Valve 087 S/M 200 ey N/A (1) 15 cy (l~ 
228684 Oxidizer Valve 087 200 cy N/A (1) 15 ey (l 

ME901-0004-0201 Rocltet Engine 055860000202 Quad "A II f:l U/A ~J/A N/A 
228683 Fuel Valve 051 S/M 200 cy N/A (1) 18 cy (1) 
228684 Oxidizer Valve 046 200 cy N/A (1) 18 e7 (l' 

ME901-0004-0201 Rocket F.ngine 055860000198 Quad r•B" - Y N/A N/A N/A 
.. ~ 

228683 Fuel Val.ve 060 5/M 200 cy N/"'- (1) 19 cy (l.) 
218684 Oxidizer Valve 062 200 cy M/A (1) 19 ey (1) 

ME901-000J...-0201 Rocket Engine 05586C000280 quad 11B11 CW N/A rl/A N/A - 228683 Fuel Valve 097 S/M 200 cy N/A (1) 18 cy (lt C1' 
I 228684 Oxidizer Valve 085 200 cy ~i/A (l.) 18 cy (1 .... 

0 ME901-0004...0201 Rocket Engine 055860000272 ,:).I.lad ''B II + y U/A N/A N/A , 
22B683 Fuel Valve 092. S/M 200 cy ~/A (1) 21 cy (11 
228684 Oxidizer Valve 082 200 cy N/A (1) 21 ey (1 

ME901-0004-0a'.ll Rocket Engine 05 5860000300 -;;.'Wld "B Tl ccw N/A N/A !l/A 
228683 Fuel Valve 055 -/?r 200 cy ~i/,,. (1) 17 ey (1) .::i , •• 

228684 Oxidizer Valve C84 2CO cy N/A (1) 17 cy {l) 
ME901-0004-0201 Rocket Engine 055860000278 Quad "C" - P N/A '1/A N/A 

228683 Fuel Valve 07L. S/1!. 200 cy N/A. (1) 19 cy (1) 
228684 Oxidizer Valw 083 2CO cy N/A (1) 19 cy (1) 

ME901-0004-0a>l Rocket Engine 055860000285 Quad "C" CCW N/A M/A ~/A 
(lj 228683 Fuel Valve 072 S,/M 200 cy ?1/A (1) 15 cy 

228684 Oxidizer Val7e 056 200 cy :ijA (1) 15 ey (1) 

(1) ~IA.A Test Time is recorded at :Downey per Y.AC.201-0()'77 E. E.0. M.386129 

~ 
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•• - -6. Operating Time - Reaction Control System· C/M, S/M - S/C 012 . (Continued) 

SEP.IA:.. 110. i'IHERE USED REPI.AC»fENT VENOOR PRIOR TOTAL TEST 
PART N'JMBER DE5CRIPl'ION OF ASSBMBLY m SlST.EM TIMELCYCLES TIMELCYCLES TIMELCYCLE 

ME901-0004-02'1 Rocket Engine 05586C000286 Quad "C" +P N/4. N/A N/A 
(l.~ 228683 Fuel Valve 064 S/M 200 cy N/A (l.) 17 cy 

22868i Oxidizer Valve 088 200 cy N/A (1) 17 ey (l. 
J,IB?Ol-OOOL-0201 Rocket Engine C55860000275 Quad "C II CM N/A N/A ?r/A 

228683 Fuel Valve C24 S/M 200 cy N/A (1) 18 cy (l.) 
228684 Oxidizer Valye 004. 200 cy N/A (1) 18 cy (1) 

ME901-0004-02'1 Rocket Engine 05586C000203 Quad "D" +Y N/A N/A N/A 
228683 Fuel Valve 063 S/M 200 cy ~T/A (1) 23 ey (1) 
2286& Oxidizer Valve 06.3 200 cy ~i/A (1) 2.3 cy (1) 

!{i:<tu.:..--0004-0201 Rocket Engine 05 5860()('..iOl 99 Quad 11 D11 CW N/A )T/A N/A 
22868:3 Fuel Valve .,. 

059 S/M 200 cy N/A (1) 18 cy (1) 
22868k Oxidizer Valve 042 200 cy N/A (1) 18 ey (1) 

JTF.:9(}1-0004-0001 Rocket "Rngine 05 586(W)()()273 Quad "D" - y N/A N/A ~!/A 
228683 Fuel Valve 091 S/M 200 cy r;./A (1) 15 cy (1) 
228684 Oxidizer Valve 07:3 200 cy N/A (1) 15 ey (1) ..... ME901-0004-0.201 Rocket Engin~ 05586C000288 Quad "D" CCW U/A N/A N/A a-

1 22868:3 Fuel Valve 094 S/M .200 cy U/A (1) 15 cy (1) ..... 
I-" 228684 Oxidizer Valve 096 2CO cy N/A (1) 15 ey (1) 

(1) ~jAA Test time is recorded at Downey ·per Y.A02:ll-0077E. E.O. !,!386129 
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7. Operating Time - Service Propulsion System - S/M. s/c 012 

The following tabulatiqn or items have operating time or cycle restrictions per MA0201-0077 "E" Revision. 
Documented ''Total Time" represents total time accumulated at the vendor plus system run time applied at S&ID. 

SERIAL NO. WHERE USED REPLACEMENT VENDOR PRIOR TOTAL TIST 
PART NUMBER DESCRIPTIOr~ OF ASSEMBLY IN SYSTEM TDIBLCYCLES T_!MELCYCT...ES TIMELCYCLE 

ME901-0484-0002 Engine SPS ·00189000003'0 S/M Center Well 190 Sec. 118.J.eec. None 
ME901-0484 (AGC Sall Valve ·001890000ll'3 Above S/M SPS W 250 ey D150 cy N/A (1) WO cy D 5 cy (1) 

lll~31) Propellant Engine 
ME901-0615-0015 Girnbal Actuator 001890000030 Motmted on side 5 hrs per chan Chan 1 - 3:32:10 

Elect. Mech, Linear of SPS Engine Chan 2 - 3:35:42 
Pitch 

M.1:NOl-0615-0016 GimbaJ. Actuator 001890000030 Mounted on side 5 hrs per chan. Chan l - 2:4,l..:17 
Elect. Mech. Lir.ear, of SPS Engine 
YAW 

V17-343051 · • Propellant Tank 100384300020 Sector- 3 s;'M 1325 cy 
Vl?-343051 PropeU-ant Tanlc 100384300021 Sector 6 S/M 1325 cy 
Vl?-342051 Propellant Tank 100384200019 Sector 2 S/M 1325 cy 
Vl?-342051 Propellant Tank 1003842C0022 Sector 5 S,'M 1325 cy 
Vl?-347102 Helium Taruc 00407ACX0022 Center 1,<fell S/M 1325 cy 
Vl?-347102 Helium Tar.k 00407ACX0017 Center Well S /M 1325 cy 
ME901-0191 Thrust Chamber 001890000259 Mounted on SPS 90 sec 

(71018) Engine 

(1) NAA Test time is recorded at Downey only per MA.0201-0077:E. E.O. MJ86129 
( 6 ) Record cycle and pressure each time pressure reaches 2COO psia & above. 
( 8) Record cycl'! and pressi.u-e each ti.me pressure reaches 100 psia &. above. 

ffJ ~ .. J.0# . NA.AA SYS ENGINEER 

Chan 2 - 2:21:20 

N/A (1) (S) 8 cy (1) (8) 
~J/A (1) (8) 8 cy (1) (8) 
N/A (1) (8) 5 cy (1) (8) 
N/A (1) (8) 5 cy (1) (8) 
N/A (1) (6) 7 cy (1) (6) 
N/A (1) (6) 7 ey (1) (6) 
None None 

http:pressu.re
http:T;g.!E/CYCI.ES
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8. Operating Time.~ Sts.biHzation a.rid Control System - C/M - s/c 012 

The following tabulation or items have operating time or cycle restrictions per MAOa:ll-OOn 11E11 Revision. 
Documented 11 Total Time" represents total time accumulated at the vendor plus systElll run time applied at S&ID. 

SERIAL NO. WHERE USED F.EPLACEMENT VENDOR PRIOR TOTAL '!EST 
PART NUMBER DESCRIPTION OF ASSEMBLY IN SYSTIM TIMELCYCLES TIMELCYCL~ TJMELCYCLE 

ME.493-0005-031..4 Gyro_ Assy. P.ate. 10028F.AB1018 Lower F.quip 191..4 hrs 149 h.rs. ETI (20ml} 715 hrs. 
Bay C/M 

M.E493-0006-0314 Attitude Gyro 10028FAC1017 Lower F.quip 191L. hrs 174 hrs ETI (21ml) 600 hrs. 
Accelerometer Assy. Bay C/M (21JJi2) 74.9hM. 
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9. Operating Time - Guidance and Navigation System - S/M_. C/M - s/c 012 

All G&N inputs are st1pplied bJ ACED. 

10. Operating Time - Sequential Systems s/M, c/M - s/c 012 

There are no time critical components in this section as requi~ed by MA0201-0077 Specification . 
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11. Operating Tiine - Earth Recovery/Ordnance System - S/M, C/M - S/C 012 

The following tabulation of items have operating time or cycle restrictions per MA0201-0077 11 Ei1 Revision. 
Documented "Total Time" represents total time accumulated at the vendor plus systEllll run time applied at S&ID. 

SERIAL NO. w1IERE USED REPLA.C.EMENT V-iliDOR PRIOR TOTAL TEST 
PART Nill-!BER DESCRIPTION OF ASS:rnBLY IN SYSTEM TIMELCYCLES TI!{ELetCT F.S TDIBLCYCLE 

ME281-0020-0CX)2 Compressor Motor 01544000006:U., C/M A.rt Crew Compt 3 hrs N/A (1) 00:16:00(1) 
ME281-00.20-0C02 Compressor Motor 01544000008U C/1.;, Aft Crew Compt 3 hrs M/A ill 00: 16: 00t15 
M&.64-0095-0002 Power Supply 304 C/M Top Deck 2 hrs N/A 1 00:12:00 1 

vi (1) !IAA Test time is recorded at Downey only per Y.A0201--0077 F., E.O. M,386129 



12. Operating Time - Mechanical System/Structures - S/M, C/M - s/c 012 

There are no time critical components in this section as required by MA020l-0077 Specification 

13. Operating 7iEe - Displays and Controls 

There are !".o 0.:!.me critical compor,ents Hi this sectior, 3s required by MA020l-0077 Speci:'ication 

14. Operating T-r""e - Crew Etn;.ipment 

Tr.P-re '3Te '.'(' time ,~rit:ic>1l componP.nts ir. this sectior. ':!S re::pired c:i MA.0201-0077 Specification 

~ 15. Operating 7me - Experiments 
I ..... 

0-

~~ere are ~c time critical co~onents in t~is section as required by ~-~0201-0...~77 Specification 



- • • OPEN ITEMS FOR DOWNEY - N. Casson 

As of today at 0500, 19 August 1966, there are 132 open items; 74 of 
which are EO's. Prior to shipping to KSC, it is planned to close out all FAIR 
books, shortages and squawks with the exception of those squawks that were 
written at the request of the TPE to alert the KSC team of retest require­
ments .. These squawks (No. 32 through 39 in the Vl4 GEN Book) were 
generated as a result of Downey working some of KSC kits; and, as per 
agreement at the Systems Assessment Meeting, the retest requiren1ents are 
to be established and performed by KSC. 

• MCR's yet to be worked at Downey are: 

1547 Suit Gas Flow Elect. Chg. on Panel Zl 
1344 TV Mount and Optical Sight Mounting Bracket 
1145 Block II Urimi Dump 

• The schedule of events between CARR and shipment is planned as 
follows: 

a. Complete the n1anned suit loop check and crew compartment 
fit and function 

b. Tumble and clean, 20 August 

c. Prepare CSM for shipment, 20 and Zl August 

d, Ship, 22 August. 

Note: Due to the problems encountered during ECS checkout, 
actual work is a few hours behind this schedule. 

• Open hardware and paper items will be cleared in parallel with 
these tasks. 

• • The data pack will be shipped with the spacecraft. 
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- OPEN ITEMS FOR FIELD - B. Haight 

The following is a summary of the effort to be accomplished at KSC 
not specifically designated in the KSC AS204 Flow Plan dated 15 Augu1-1t 1966. 

A. MCR's to be Incorporated 

Item No. l 

1344/EO509929, 5099 29, 509928, 509927, 534902 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Item No. 2 

1439 /EO485260 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Item No. 3 

1453 /EO491478 

Title: 

In-Flight Mount for TV Camera 

Parts available 9-9-66 

Mounting holes completed. Installation to be 
completed prior to altitude chamber test 
OCP 0034. 

8 hours parallel mechanical installation time 
inside C/M 

Thermal Protection for LES During High 
Altitude Abort 

Parts available 

To be accomplished after thrust Vector 
Alignment. Canard to be removed and 
returned to Downey for rework. After 
rework canard to be installed cm LES at KSC 
at,1d wire harness potting forward of the LEM 
to be completed. 

6 days parallel effort with CSM schedule 

Wiring for Event Timer (Panel 5) - Ref. MGR 
1100 which has been completed. 
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4t 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

No parts required 

Six wires to be installed between Panel 5 
and 11 prior to power-up for OCP 0035. 

2 days serial time inside CM. Work 
parallel with MCR 159 I. 

Item No. 4 (CARR 8. 1. ?.. 1) 

1515/EO479890, 521303, 553844, 553845, 553843, 479866 SM 
(Ref. MCR 1542) 

Title: 

Kit /Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Item No. 6 

1580 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

70 Amp C /B Panel 

Work complete except for SM wiring per 
EO479890 and 5 other open EO's. 

KSC installation prior to CSM mate and 
retest during OCP 0035 

Work in parallel with OCP 4074. 2 days 
total serial time added to 4074 to accomplish 
MCR 1515, 154Z, 1599, 1631, and 1587. No 
impact on CSM schedule. 

ECA Package Noise Filters 

Engineering not released. Study only 

Remove ECA and rework at KSC prior to 
OCP 0035 and retest during OCP 0035. 

Rework in BME area in parallel with MCR's 
1587 and 1547. Ren10val and replacement 
of ECA is only work inside CM. 
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Item No. 7 (CARR 6. 6. 2, 6. 6. 5, and 6. 6. 15) 

1587 /EO290746 SM a11d 477825 292916 CM 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Item No. 8 

PVT SM RCS Gaging 

Transducer available 

Wiring in Quad and SM to be completed prior 
to CSM mate. CM installation to be completed 
prior to OCP 0035. Test during OCP 0035. 

3 days serial time inside CM. Quad and SM 
installations can be parallel effort with 
OCP 4074. 

1591/EO504017, 504019, 495052 CM 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

SCS Inverter Phase Synchronizer 

KSC installation prior to OCP 0035 and tt.~at 
during 003 5. 

4 days serial time inside CM. Work in 
parallel with MCR's 1453, 1547, 1657, and 
1344. 

Item No. 9 (CARR 6, 6, 3 and 10. 6. 2} 

1599/.EO467044 SM & 485258 CM 

Title: 

Kit /Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Provide RCS XFer Backup (Downey effort is 
complete} 

No parts required 

Install wire in SM prior to CSM mate test 
during OCP 0035. 

Work in parallel with OCP 4074. No impact 
on CSM schedule. 
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Item No. 10 

1631 /EO504014 SM 491495 & 521325 CM 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Item No. 11 

1659 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Item No. 12 

1645 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Instrument Power Wiring (CM change is 
complete except for 2 EO's) 

No parts required 

Install two wires in SM prior to CSM mate. 
CM wiring to be installed prio1• to 003 5. Test 
during OCP 003 5. 

Work SM in parallel with OCP 4074. Work 
CM wiring during MGR 1587 (16 hrs). No 
impact on CSM schedule, 

Raise tf\lmp range of SM RCS thermal control 
system 

Engineering release 8-20, thermostat 
available 9-20 

Install after altitude cham.ber test and test 
during OCP 0005 

Parallel effort, duration unknown 

• Thermal Insulation for SPS PUGS Unit 

Unknown - Need Date Oct. 10, 1966 

Install prior to OCP 0005 and retest during 
0005. 

No impact on CSM schedule 
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- Item No. 13 

1630 E0292948 CM 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

Iten1 No. 14 

1657 

Title: 

Kit/Parts Status: 

- Scheduled Phasing: 

Scheduled Tin1e: 

Item No. 15 

1615 

Title: 

Kit/Parts Status: 

Scheduled Phasing: 

Scheduled Time: 

CM Aft HS Thermal Patch 

Engineering not released 

KSC install during mate to SLA 

No additional time required 

Pyro Battery Back-up 

No parts required 

On Panel• 9 relocate 7 jmnper wires and add 
4 jumper wires on C/B's. Accomplish in 
BME area prior to OCP 003 5 and retest 
during 003 5. 

Work in parallel with MGR 1587. 

SM RCS Isolation Valve Position (Downey 
effort is con1plete) 

~Need shorting plug J4 and J8 

Rewire Quad to parallel valve t:ontacts 
prior to OCP 0005 

No additional time required 

16-22 
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B. Tasks not listed against MCR' s 

I. EO 490312 Color Code Hand Controller 

2. Monitor Fan Motor Operation O CARR 2. 6. 5 

3. Readjust Alarm on MC&W - CARR 2.6.8 

4. RCS Direct Coil Indicator - CARR 6. 6. 7 and 6. 6. 8 

5. EO 466393 and 533113, 533114, 533115 and 491485 Index Circuit 
Interrupters 

6. Install Measurement on Flight Batteries 

7. Connect SPS Nozzle Thermocouples 

8. Conformal Coat - Specified areas left open on request, 

9, EO 491536 & 491537 Vl6-441124 Revise Hand Controller Wire 
Stowage 

10, EO 502086 - Vl6-600005 Velcro Installation 
EO 534870 

1 I. Adjust mirrors (MCR 1567) EO's 502100, 534569, 534580, 53·1589, 
534590, 534595 & 534599 

12. EO 422995 Install Wt & Bal targets 

13. EO 509527 Supercedes 525729 Fwd Deck tube routing 

14. EO 509526 Supercedes 525730 Fwd Deck tube routing 

15. Install Cobra. cables, hand controllers, computer, CDU, main 
DSKY, and NA V DSKY. 

16. EO 501941 Install Velcro on cables 
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C. Integrated testing transferred from Downey due to rework accomplished 
after Downey Integrated Tests. 

• No. Title Remarks ,_ 

I. MCR 1100 Digital Event Time During OCP 0035 
2. MCR 1145 Block II Urine Dump During OCP 0035 
3. MCR 1216 Block II J<::CU During OCP 0035 
4. MGR 1345 Utility Plug During OCP 0035 
5. MCR 1395 ECS Rad Temp Display During OCP 0035 
6. MCR 1397 LEM Voice Recorders During OCP 0035 

EO 491917 & 491910 
7. MCR 1451 SPS Heater Mod During OCP 0035 
8. MCR 1461 ECS Outlet Temp Indicator During OCP 0035 
9. MCR 1491 Astro Sextant Door Mod During OCP 0035 

10. MGR 1525 .SPS Sta;ndpipe Mod During OCP 0035 
11. MCR 1542 F / C Reactant Shutoff During OCP 0035 
12. MCR 1543 Reset Signal for RCS Time During OCP 0035 

. Delay 
13. MCR 1548 Fwd H /S Separation Chute During OC P 00 3 5 

EO 536682 
14. MCR 1576 Isolate CGSS Heater Inputs Tes.t During OCP 0034 
15. MCR 1579 EDS Wiring Test During OCP 0035 
16. MCR 1581 FCSM Single Point Failure Test During OCP 0035 
17. MCR 1605 Delete Pyro Meas Test During OCP 0035 
18. MCR 1612 Delete Vib Meas SM Test During OCP 0035 
19. MCR 1626 Add Capacitor to CTE T~st During OCP 0035 
20. MCR 1627 Push to Talk EO534865 Test During OCP 0035 
21. G&N Components Removal Test During OCP 0035 
22. PCUB Removal and Replaced Test During OCP 0005 
23. Panels Removed (3, 8, ll, 13, 15, 16, 18, 19 Test During OCP 0035 

20,21,22,23,24,25) 
24. SCS Components Removed (R.. G. P., Test During OCP 0035 

A.G. A. A., DECA FDAI AND Hand 
Controll:ers) 

25. Single Point Failure of Urine Dump Test During OCP 0035 
(CARR 3. 6. 5) 

26. Recheck Relief Valve Reseat Press. Test Pm•ing OC P 0034 
(CARR 3. 6.13) 

27. Recheck S-Band PRN Delay Time Test During OCP 0035 
(CARR 4. 6.10) 

28. Recheck SPS Wall Temp Test During OCP 0035 
(CARR 5. 6.-5) 

29. End to End Check Meas Test During OCP 0035 
(CARR 5. 6.10} 

30. MCR 1547 Suit Gas Flow Test During OCP 0035 
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- n. Fit or Operational Check in Lau11ch Configuration Required 

No. Item Ren1arks 

1. Boost Protective Cover (Ref. MCR519) Dul'ing CDDT 

2. CSM Umbilical Guillotine (Ref. MCR935) During OCP4079 
EO 364351 

3. Frangible Nut for LES Separation During LES Mate 
(Ref. MCR1164) EO 463649 

• 4. Block II CSM Tension Tie Ordnance During OCP4617 
(Ref. MGR! 192) 

* 5. Block Box for Wick Temp (Ref. MCR1534)' During OCP 0035 

6. Tape on Fecal Bag (Ref. MCR1629) During OC P8 240 

7. Cr.ew Floodlight Change (CARR 13. 6. 16) When available 
EO 549113 - )le 8. Crew Hatch Operation (CARR 12. 6. 6) During CDDT 

9. Provide 3 T Adapters (MGR 1569) During 0035 

10. Remove Elapsed Time Meters and Install During 0007 
Cover (Ref~ MGR 1385) 

,:, 11. Vac Ion Pump Operation (Beech GSE) When available 

f2. Stowage for M-3A (MCR 1669) During 8240 

13. Stowage for GFE Dew Poin.t Sensor Du_ring 8240 
(MGR 1668) -

14. Replace Stowage for Helmet (MGR 1660) During 8Z40 

15. Foot Restraint Handle Redesign During 8240 
(MGR 1649) 

16. ' Color Code CFE and CFE (MCR 1647) During 8240 

- 17 ... Add Spare Bulbs (MCR 1568). During 8240 

*This is the first. time this type of test has been performed 
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No. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Item 

Install New RCS Burst Discs 
EO 464899 and 464900 

Modify Block I WMS EO 534563, 
526001, 524707 and 502035 

"D" Ring Installation 
EO 423000 and 534598 

Debris Trap (MGR 3180) 
EO 501919 and 534881 

Soft Cover for Astro Door 
EO 487134 

Ordanance Installation EO 450588, 
450589, and 450592 

Ablator Plugs 
EO 447553 and 447596 

Marks on Camera Lens 
EO 433088 

Stowage of Sea Water Pump 
EO 447412 

Cover for Plugs 
EO491482 
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• CARR ATTENDEES - NAA 

J. Adels tone G. L. Kozak 
N. Arellano L. Krupp 

R, Kurtz 
E. Blount 
C. P. Boumon R. F. Larson 

R. G. Lascoe 
R. N. Cadick D. Levine 
N. H, Casson J. E. Lewin 
C. K. Conrad 
~ B. Manha 

R. G, Corrigan G. B. Merrick 
R. A. Corsino D. D. Mye-fs 

I J, w. Cuzzupoli 
J. R. Nash 

w. E. Day N, H. Nelson 
R. F. Nicholas 

s. Edelstein 
T. Edziak J, F. Parker 
G. w. Embry H. Pinkham 

J. P. Proctor 
R. Field 
w. B. Fouts B. R. Rawding 

R. Roshon 
J. Gault J. Ross 
J. w. Gibb 
J. Giglio G. o~ Scott 
L. B. Gray E. R. Smith 
G. Gresham G. Smith 

B. R. Haight A. E. Toelken 
c. C. Harshbarger 
A. w. Hebert M. Vucelic 
J. R. Howard 
w. R. Hutchinson L, J. Walker 
B. M. Hyde L, Walkover 

H. F, Wilson 
T, F. Iwasaki L, M. Wolff 

G. w. Jeffs C. Yee 
R. F. Johnson 
J. Jolley c. Zeminick 
~ 

•• I 
; 

A. B, Kehlet D 
E. D. Knowl)s 

/' t 

_"_I ,/ 
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CARR ATTENDEES - NASA 

G. w. Abb-ey 
J. Adams 
A. D. Aldri.ch 
L. D. Allen 
G. E. Anderson 
A. Asaro 

H. M. Baker 
J. L. Baker 
R. v. Batty 
J. A. Beetham 
D. Bell 
H. Brady 
J. H. Brown 
R. P. Burt 

R. B. Chaffee 
P. T. Chaput 
C. A. Chauvin 
R. L. Connell 
R. L. Cox· 
J. w. Craig 
C. L. Creech 
R. w. Cunningham 

D. R. Dochen 

c. Edminston 
F. J. Edwards 
D. F. Eisele 
D. D. Ewart 

M. E. Fisher 
E. c. Flanagan 
C. w. Frasier 
R. R. Frazer 

W. T. Gahan 
R. A. Gardiner 
W. K. Gengelbach 
J. R. Goodman 
G. D. Griffin 
D. Grissom 

V 

L. R. Hall 
P. Haney 
T. A. Hemker 
B. Hendrix 
L. Herron 
;r. G. Hunt 

R. L. Jarboe 

J. P. Kaiser 
M. G. Kingsley 
M. H. Kluck 
C. C. Kraft 
J. B. Krupa 
w. R. Kurtz 

7 

. L~-
o. P. Littleton 
T. R. Loe 
A. Lorenz I:, 

M. B. Luse 

F. A. McAllister 
s. P. Mann 
A. D. Mardell 
R. A. Mitchell 
R. Munford 
T. McPherson 

R. F. Payne 

w. Rhine 
J. A. Rice 
R. H. Ridnour 
R. G. Rose 
F, A. Rotramel 

W. Schirra 
R. L. Schweickart 
D. R. Scott 
P. F. Sennewa.ld 
T. Shuch • 
D. Slayton 
P. D. Smith 
S. E. Snipes J 
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R. J. Taeuber 
w. H. Taylor 
w. Teir 
R. Thompson 
E. w. Tiedt 
N. Townsend 

C. V. Wymelenberg 
R. Westerheid 
E. White 
G. c. White 
J. B. White 

N. T. Yunk 

D. A. Ziemer 

I 
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-Th• NASA CARR Board and the. NASA Astronaut• present on 
19 August 1966 to review CSM 012 for acceptance are listed 
below: 

Chairman 

CAlll. Board 

J .. F. Shea - ASPO 
R. w . . Lanzkvon - CSM Proj. Engr. & C/0 
w. M. Bland, Jr. - R & QA 
M .. A. Faget - Bngr. & Dev. 
a. A. GaTdiner - Quiqance & Control 
a. o. Piland - Experiments· 
T~ J. Edwards .. Flight SaJety 
D. K. Slayton - Flight Crew 
c. c. Kraft - Plight Operations 
c. A. Chavvin - KSC 
A. 1. Morse, Jr. - KSC 
R. H. Ridnour - R.ASPO/Downey 

Aatronaut, 

v. I. Grissom - CSM 012 Crew 
R. B. Chaffee - CSM 012 Crew 
E. H. White - CSM 012 Crew 
R. L. Schweiekart - CSM Cre1~ 
J. A. McDivitt .. CSM Crew 
D. a. Scott - CSl,t Crew 
W. M. Schirra 
R.. W. Cunningham 
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ACTION RFSPONSFS 

CSM 012 

ATO-D-TP-66-TD-307 

~-----------------------------------
DtJcAtlm.ent 

Project 1 

NAA Coordinator 
A'l'O 
Engineering 
Reliability-
QC 
G&N 
Experiments 

Field Site 
ConfigUration 
Contraote 
Incentives 
sos 
Pilot Technology 
Advance Planning - • • 

NASA CA3.H Coordinator 
Program,Manager 
Downey Manager 
E & T 
Proj. Engr. 
GSE 
R & QA 
Plans & Prog. 

Program Manager 
Deputy Program Mgr. 
Chief Engineer 
Director, ATO 
Mgr., Reliability 
Director, Ll & HA 
Flight Operations 
Aaeoo. Contr. Adm.. 
Teoh. Integration 
Plans & Programs 
Incentive Review 
Post Flt. Ana4"sfs 

Responsibili;t.;.y 

CARR Administration 

.J. F. 
F. 

(8) J. w. 
(25) W. E. 
(8) A. E. 
(2) J. R. 

(10) W. T. 
(2) R. L. 

Parker 
Mohr 
Gu.zzupoli 
Day-
Toelken (J. Adelstone) 
Long 
Gahan ( ,J. P. Kaiser) 
Cax (G. Hrabel) 

CARH Support 

(10) n. R. Haight Ov. G. Lale) 
.1. P. Harrington 

(2) H.F. Johnson 
V. G. F~ioh 
n. s. Keyen (A. ·Flores) 

(2) w. T. Armstrone 
ll. W. Johnson 

NMJA 

(80) W.W. Petynia 
( 2) tT. F. Shea (A. D. Mard el) 

12) R.H. Ridnour 
6) G. W. Briggs 
3) F. L. Miller 

D. G. Phillips 
• (2) D. D. Ewart 
(3) A. s. Zehra 

Information 

ll. D. Myers 
c. H. r'eltz 
n. W. ,Jeffs 
J.P. Pro~tor 
c. 0~ Baker 
c. Et Kindelberger 
L. W. Blair (P. Barranger) 
F.. El Lane (H. Anaya) 

(2) F:. J~ F,arl 
W. A, Perkins 
w. R~ Overman 
D. M~ Cole 
M. L~ Sheeren 
E. R.. Ohm ,{.z 

Dept./Grp, ~ 

642-001 
642-063 
642-030 
693-300 
692-340 
11+7-200 
ACED 
NASA EXPO 

642-001 
690 
607-242 
642-001 
642-0JS 
642-005 
642-06.3 

ASPO 
ASPO 
RASPO 
RASPO 
RASPO 
RASPO 
RASPO 
RASPO 

001 
601-J.30 
695-100 
642-001 
692-300 
147-010 

. 692-408 
612 
140-020 
603 
693-300 
692-405 
642-060 
642-063 

FAl.6 
FB93 
FA08 
FBl+O 
FB54 
FBJ.l 
FB55 
FA98 

FB98 
AC76 
AC64 
FA16 
FA86 
FA16 
FB93 

PD2 
AAJ6 
AA.36 
FA05 
FA98 
AA36 
AAJ6 
AA,36 

AC90 
AC90 
HA96 
FA26 
HC28 
EB59 
HB88 
AC,38 
ADJ9 
AC51 
HB,36 
HB99 
FC02 
l· t39J 

Phone 

X5.30J 
4333 
2571 
5732 
24~ 
5992 
1830 
3203 

6231 
5737 
1751 
5181 
3288 
2554 
433.3 

HU .353l1Qsc 
5066 
5071 
4535 
1271 
6107 
6791 
3080 

5l~Jl 
2940 
2415 
2252 
5354 
6440 
469.3 
6971 
6851 
4424 
30.36 
5327 
5310 
4333 
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INTERNAL LETTER 
ATO-D-TP-66-TD-307 

.26 September 1966 North American Aviation, Inc. Date• 

TO 1.'hose Concerned 
Address 

.FROM 
Address 

. ~r. F. Parker 
642-001, B/6 

• Downey1 FA-16 

Phone 5303 

Subject ' GARR Action Heapom!lee - CSM 012 

Heference: (n) A'ro-ll-'l'P-66-'rD-2'75, CSM 012 CARR Meot:lng Minuteis 
uml Action Assignments 

'l'he enclosed action responses are submitted to formally document the NAA reso­
lution of actions assigned at the CSM 012 CARR meeting as defined by Referenoe 
(a.). All action responses were submitted through and are approved b;y the . 
appropriate departmental CARR Administrator. 

·rhe action responses are arranged numerically as assigned in the CARR minutes. 
IJnlesa noted on the response, all action items are considered closed. Action 
itenu, haVing an incomplete response include the estim.ted oompletion date (ECD). 

Thie package constitutes the fourth nnd final section of the Phase II CARR 
Heport. for CSM 012. 'l'he sections have been transmitted ae followa: 

I 

II 

Systems Aueessmcnt Meeting Minutes and _Action Assignments; NAA 
n. ATO-ll-'l'P-66-'fD-243 dated 21 July 1966, .ud transmittal 
letter 66MA9802 dated 28 ,July 1966 .s 
Systems Assessment Action Heaponses; NAA IL ATO-D-TP-66-TD-2tl 
dated J August 1966, and transmittal letter 

III CARH Meeting Minutes and Action Assignments; NAA 11, ATO-D-TP-66-TD-275 
dated 22 August 1966, and transmittal letter 66MAlll.82 dated Z9 Augwrt 
1966 

IV CARR Action Rosponses; NAA IL ATO-D-TP-66-TD-307 dated 26 Septem.ber1 which 
is transmitted her$1d.th 

Note to Contracts: 

\'..~I.A/ 

w:~Qy 
NAA l~ngineering 

FM/odw 

Tranmnit this information to NASA; :include CARR 
Administrators on distribution list. 

~ 
~ 
:I 
111 
~ 
rn ,, 
0 
li 

-

J 



• TABLE OF CONTF~TS 

,· ,,. 
Number Subject 

_., 
Page No, 

1.7.1 Power Loss on CSM - Inverter l 

2.6.7 Hydrogen Vent. l-"reoze lip 2 

2.6.8 !-'low Meter Jnaccuracy 2 

2.6.9 P/C lteactant !ihut-1 •rr Valve 1•'11.iluroa 2 

'3.6.lJ. 1-'1.ight. 1.,lual Jnstrumtmt.ation 1 

J.7.1 !iuit l.oop Leakage 1 

J.7.2 Uemand Uegulator Failure 3 

3.7.3 Water Cyclic Accumulator Failure ,, 
J.7.5 Moisture Between Window Panes 4 

3.7.9 Moisture in Aft H/:; on CSM (X)8 4 

• 3.7.10 OCP 5051 - Suit Loop Checks 5 

4.6.8 1•v Camera Checkout - l'icture n1stortion 8 

4.7.1 c:.;M JntflrCOID l'roblwnn/Gobra Cable :;torago 8 

4.7.2 1 .. 1,;M Vo·J ce Recorder - l'TT Oporation g 

5.6.7 Battery Ctu&~gor Output n1ap1ay 9 

5.6.17 Calibration Curves 9 

5.7.1 l•'ailure or RC!:, Moaaurt1111Emtt1 9 

6.6.5 PVT Calibration 10 

6.1.1·. UCS F.ngine Failures 10 

6.7.2 SM RCS I leat~r Bonding 10 

1.1.2 Calibration Curve llata ll 

1.1.3 Gimbal Actuator C,~ 11. 

- 7.7.4 Mod I Uimbe.l Actuator 1)ual. 'l'tmtinp; ll 



• Number :,iubJect Page No, 

1.1.; : il ':.i Heater Prob1Eml5 on CSM 008 12 

1.1.1 Pitch Gimbal Clutch Brush Float 12 

8.7.1 Pitch l~CA Failure - Sl'S Servo Amp 13 

9.7.2 Inverter Noise on C.&N PCM Measurement 15 

9.7.J System c/o Status Jt:valuation 15 

11.1.2 ryro Ann Lock Ke::,s 16 

12.6.3 Hatch l>eeals 17 

1;~. 7 .1 'l'unnel t•:~ess • tlatch (lp!!r&tion 17 

1~.7.2 Insulation (Mylar) on ~iM 17 

]3.6.10 COi Partial Pressure Gage 18 

- 13.6.16 CC Floodlight Ji'ailures 18 

13.7.1 Rheostat Failure - Floodlights 18 

]J.7.2 Ji:vaporator Backpressure - C&W Indication 19 

13.7.4 C&W System Anomalies 19 

14.7.1 Partial CCJt'F :_;WIIMry 20 

14.7.2 l~lammablo Katorialn ln :iC OL) 20 

l',.7.1 MtlA:; t:twekout 21 

1',. 7 .2 lfonm Crunera Operation 21 

i 

• 



• 

• 

Sl•:CTION 1 - Y.:u,:cTIUGAL POWEH ~»YSTEM 

l'ftOHLEM - Power Lons on c:.,M - Inverter 
J\C power was· lost on both AC~ses due to :lnverter //1 failure. 

ltl•~H.ll'J']ON W. llutchinr.on, A'l'U/C. o. Baker, Hel. 
Inverter No. l waa checked. and was found to have failed. A 
replacfflllent unit was in stn 11 ed in the CM and verified by TPS. 
The original cause oft.Ms failure was considered to be GSE 
cabling which was chaffed and shorted. 

'f'he Static lnverter, P.N. Ml•; 495...(X)()l-0004, S/N 35, has been 
:returned to Westinghouse for failure analysis. The DC inverter 
input was shorted which has been the symptom of a shorted booster 
transistor (65 AMP). Coolant flow to lnverter was reported to 
be normal at the time of failure. The AC short in a ground cable 
.(:',;K 9106-1) which was detected may be related. 

Wosti.nghouse has <letermjn"d that one of a pajr of 65 AMP 
moly-block transistors fa-Jl,.d. This b thn first railure of 
this Lype ( short betwenn (>mH,ter nnd rollector ). A final report 
wi 11 he available 10 ~,opt.ember 11)66 • 

1 



• 
2.6.7 

2.6.8 

• 

l'HOm,1,:M .- Hzdrogen Vent_ r'reeze Up 
llydrop,en/watPr vapor may freeze durinR fuel cell v~nting to 
apace. 

!tFSOLUTION N. H. Nelson, F.ng. 
CCA 101l! has been received. A four watt heater will be added 
at the servi.ce module mold line. F,ngineering drawings have .been 
released, and mod kits are being installed at KSC. 

PHOBTYM - Flow Meter Tnacc-uracy 
Minimum limits in actual spacecraft are m1ch that the C&W is 
triggered when no probh"m oxists. 

l,Hi:Sl,)J~J'rION Ii. T•:. :iexton/N. 1~. Nelson, F:ng. 
J • The threshold on the oxygen/hydrop:en flow rate will be 

.2. 

reduced to a point midway between no flow and low flow. 
'rhe meter face will be recali.brated to provide more accurate 
flow indication. 

Final drawing release covering the meter decal will be 
completed 9 September 1966. The C&W modification kit 
for Florida installation was available 22 August 1966 . 

The o2 high flow warning during cyclic accumulator operation 
wi.11 oe modified to prevent triggering. A time delay will 
be added into the wiring installation on SC 012 and OlJ .... 
Advance prints were forwarded to n' 31 August 1966. Hardware 
is available for this modiftcation and wjll be released under 
MCH Alf,A8. 

Tho above is in work or haa been pPrfonned at K'.,C. 

Ttom clo:,ed. 

1w1r11.1•:M - F/C fleactant :;1iut-1lff_Valve Failure::, 
'l'he ACl•: upl :\nk c:!.rcuitn hnvP been holding the 1~/c rnactant 
t1hut-off vn 1 von too long c1rnning ftdlure fr<\m overlwatinr,. 

!U•:Sm,UTTON T. P. f•:rh::lak, l•:ng. 
Modification has been rnnde to chanp;e tlH~ AGI•: clrcui L6. ACF'. 
will no lonper cont.rol tho roaclnnt ehut-off valves. Control 
will be from the command module us:i.ng manual switcht1s. Rnp:in­
eering release wan completed 31 August 1966. 

Item closed. 
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pHOBLT''.M - fli({ht Qual Jnstrumentation 
f•'our transducers were not operat:tnp; properly. Reference item 
3.6.11~ in the Syetems Assessment Minutes and Responses (CF0550, 
CF0481. CFOJ:?.7, CF0245). This was a constraint to shiJment. 

lt~~SOLU'T.'ION ___ R. G. Uoshon, ATO 
MeaeuremenCCF 05~was replaced by TPS Vl6-r.J~N-µ.5 and w~s 
reverified jn OCP 5051, ~ieq. 02-0~0. Measureme~s 
replaced by Vl~-~~N-101 and was v0rifj Pd in 5049, Dev. 3$T. 
Measure,.ment(~()~as inoperat1 ve because of a broken splice!, 
ref. T/S TP~{ Vl6-rnrn-190, whi wa e ired and was reverif~ed 
in- 5q~9, Dev. 38'1'. Measureme t. CF0.245 was replaced by 'fPS 
.V16-GEN-267 and was vertfied by 5- , nev. 38T. 

Item closed. 

PflOBJ.Ji~f-1--=-~>.)J.it Loon Lea!<~ 
Leakage noted during OGI' 5n51 was greater than the specificatlon 
allows. 

n TSCU~3~HON 
!•'.xcessive suit loop leakage ie attributed to lea.akage through ~uit 
umbilical connector valves. The manned suit loop checks (with 
valves open) were completed with no indication of excessive sµit 
loop le-akage. 

lt_i-'.~iOJ~JON 
Verify suit, loop leakaf~c at K!iC pdor to altitude chamber run' 
wh~ch ie part of normal chnckout at K~;c. 

rtem. closed. 

!'W1Fl1YM - ne~n<i__Ji~~tt?F_ f~_!J.11.!·2. 
The demand regull.t.tor is inoperaUvr when placed in preesuriza~ion 
mode. ' 

DISClJS:noBJm:~>0[,llTJON ,T. l•~. ,Jolley, A'ro/11. F. Sexton, Eng. 
The demand regulator was replaced and given leak and functional 
checke including astronaut suit loop. The failure was due to a 
defective 110 11 rinp; in the suit test. selector. The LCC did hit 
the regulator lever during installation, but this js not considered 
to be the cau~e of failure. Reforence Squawk 21 and TPS 5051-P07. 

• l•'a:Hur~ analysis of the faulty unit showed the problem to be 
• wrinkling of teflon ehim3 in tho valve selector as!wmbly, permit­

Ung cockin,-:•, of th1' selt~c-lor platn and partial tnctrusion of 110 11 

rings causing intt1rnal I f'&kap,e. 

The demand r"'KulaLor dtt'.1 I µ:n will be mrnH fjed to rer lac~ the teflon 
shims with :1Le:"l ehims und Mndwi ch th,.. new nhims so that wrinkling 
cannot occur. 
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(Continued ) 

·rhe new des1 gn of the demand regulator has been installed at the 
K!)C. 

Jtem closed. 

Pl~BJ.1•:ti_ - Wl!_~er-Cyclic Accumulator I-'ailure 
1.:xternal l.eakage of oxygen and water was detected during checkout . 

.[!JSCU:$:H0N ,J. Jt~. ,Tolley, AT0/1!. F.. Sexton, 1mg. 
'l.'wo different units were install~d before the W/C accumulator 
would paas check.out. 'l'he unit currently installed is operational 
and has been checked with astronauts in the loop. 

Pailurf" analy-sia or both unita w"re traced to the rubber 
diaphragm which aervee as the aooembly for separating the water 
and oxygen sides or the acM.U11Ulat.or. lmproper care ot this 
Viton A diaphragm was the cauae of this anomaly. 

Subsequent pressure tests on the accumulator at KSC during the 
week of 19 :,eptember 1966 disclosed no leakage. 

'rhis it.em is being further investigated by- NAA/Airesearch/NASA . 

PIWBI.1'11_- Moisture· Between Win~ow Panes 
On CSM 008, moisture appeared between the two window panes. 

PROBLF.M . - f.tositure in Jl~t He~ Shield on CSM 008 
Rxcessive moisture and condensation occurred during CSM 008 testing. 

QlSCm,s.1:9~1!.~;>.Q!d.IT.T.Q! J. n. Cole, F.ng. 
After the haat shield is install,~d at NAA and until the spacecraft 
1.itt-orr, any moieture condeneat'ion from the air in the cavity 
betwef,n the heat ehielct anct pres~ure shell will dri.p into the 
heat shield :inoulation. During checkout and t.eat:lnEt of tho 1':C!i 
in tht, CM, colcl vat.er Rlycol is circulated from thP n1.4-O53 (Gm•:) 
t.hrou11th thft wnbilical connocti~ lines, a portion or the art equip­
ment bay and then inside the CM. 'rhe portion of the water gl.yeol 
lines in the aft equipment bay condenses moisture .from the air and 
drips down into the heat shield insulation. In addjtion, during 
checkout of the RCS &y!ltem, the helium bottles cool down and moisture 
condenses on th• which also drips do~ into the heat shield insu­
lation. The moisture is absorbed by the insulation. An air purge 
will be proYided to remove this moisture :f'rom SC 012 and subsequent. 
A duct will divert a portion of the cooling a::i.r supplied by the 
Al4-0ll air concli tioner to purge the heat shield cavity. The duct 
will be inserted throuP,h attached to a rigid plate fitted into the 
accea8 opening where the water glycol lines enter the crew compart­
ment. All othf}J" access opcninfts will haYe flexible covers, thus 
pro'Yidln.g a :Dilllll posil:.1ve preesurl!t and access to installed equip­
ment. When tlu, permanent access doors are installed, a plug with 
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a GN
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eonr1ftct1on wUl bo inserted in the crew compartment air 
vent. A fiN,> purge will continue to the timo ot removal of the 
eerv1.ce plat.form and closing out of boost protective cover. 

'l'he r<~moval of moisture will eliminate the foggine; of the windows 
previously experienced on ~;c 008. 

fi'urther investigation indicates 1.7.5 and J.7.9 to be related 
problems. 

Cold patch tests on SC 008 rendezvous and hatch windows dis­
closed no moisture between inner structure window panes. 

Apparently, the observed moisture was from a source external to 
the inner structure window panes. 

Items ~ed. 

~ l'liOHLl•:M " - OCl'-1'-50_51 - ~;uit Loop G~ 
<::,:_~-~ Checkout per OCP 5051 was not complete prior to the GAH.H meeting. 

g.li:SOLL!_Tl.Ql'l J. ,Tolley, A'rO 
'l'he suit loop checks per OCP-P-5051 were completed on 21 August 
1966 in Building 290 Checkout Station 2C and ACE Control Room #1. 

After the .first two sequences were perfo:t"111.ed on 6 August, the 
OCP was placed in a hold to remove the ECU and replace a mal­
functioning Water Glycol Pump Assembly. See Problem 1 below. 
It was then necessary to rerun the activation and functional 
checkout or the water glycol subsystem on 7 August. 

Sequence OJ, ~>uitloop FuncUonal Checkout - Unmanned, was deleted 
at NASA's request and the prime spacecraft crew was inserted for 
th& manned !>Uitloop Checkmit. 'fhe test was unsuccessful because 
during the first run of !iequence 04 it was nf'cessary to replace 
the 02 Demand Her.ulator, the Watf,r Accumulator nolcmoid Valve l/1 
and the CycH c Accumulator //1 (twice). Durinp; the ~equence rerun, 
it. wau found that both l'ost Landing Valves were defecti.ve. These 
valves were also replaced. 

After correction or the problems, the back-up crew was inserted 
on 20 August, and the rerun of oequence 04 was succeostul. 

'rhe :tunctiona] checkout o:r the installed Rnvironmental Control 
System was perforru2d satisfactorily in accordance with the require­
ments of Process :5peci.ffoat1.on MJ\0201-00530. 'fhe significant 
problems encountered during test are tabulated below: 

5 
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(Contjnued) 

• 1. PUOBLJ'i:M - Water G~ol ~p T}ilure 
During :ieq. 02-:--07, -the 1 1~ G Pump discharge was very low, 
and the pump was barely audible. Reference Squawk 7. See 
problem No. J.7.4 in the CAllH meeting minutes. 

;.>. PIWBLEM - RP.--l.~essive Spik~ 
During :ieq. 02-057 anrt 059, i.t was foun<l that the W/G Pwnp 
actuat:l.on causes excessive spikes in spacecraft power. ltef­
e~enee :quawk 8. 

iU,:: ;()LlJ'l'] ( lN 
'l'hc_cau_~ was found to bo a faulty switch. Switch MT~452-0049-
1007 on Panel 21 was replaced. Th:t.s switch was not retested 
on s.s. M:243067-S and was trunaferred as Squawk /!60. 

1. f1tOJJLRM - . Ma lf~1n_~t io_!li]le; Infltrupient~~ior. 
Measuremf!nts C:F0025P, C~'048t:r and C:F01,'.3 51{ were reading 
incorrectly. ~3ee problem No. 5. 7 .1 in the CAHft action 
responses. 

4. f.l_l!._1!h[r{ _-:-__ l~nd Hegt1 l~tor Failure 
nuring :ieq. 04-042~ a leak ir. o2 demand regulator was founrl. 
See problem No. 3.7.? i.n the CARU action responses. 

s. J~li~~nT.l•~~L- (~yc_l)5:.._~.P.£.~l_l&to..r. l>olcn~1ici \t'._aJ.x~ 
'fhf:l cyclic aceUJID.llaLor solenoid valve /411 was stickinC in 
the f'ull open posit.ion. Jloforence problem No. 1.7.J. See 
problem No. 3. 7 .J lll the CAUi/, action renponses. 

6. 

7. 

l 

l~_to.mJ•~t-t .-. _c:;y_s~Ac.c~_lJ_~.r. .. 1 ·.!'JUC:\..!11!. 
l~lange on the ~11 C;vclir. Accumulator was found to be leaking 
water an,t 02.. See problem No. 3. 7 .~ in the CAWC acM.on responses. 

Pli.OHLKM - _!l;z~ l~i_c~l Conn~_~L.o_!"_C__gJQr Co.9ing 
The 02 umbilical connf'ctors ware :improperly color coded. 

RFSOLIJT ll lN 
The umb1linais were color coded to agree with color coding 
on PGA conneetors. Hef erence squawk 32 and Vl6 nri;N 907. 

I 

f3. PllOOT~l•~li. .. -:._"T 1' _Ada;eteJ:__Co~_<:JJ9n Jn_t_erf erence 
'l'he 111'" l\dapter could not be connected at the CC,) and GCR • 
position A. 

m•:: iOLl rr I ( lN 
'l'h1s was due Lo :l.nt.c,rft•ronce from t,he umbilical lines. llef­
erencei ~iqua~ ·111 and V16 Qli:N 90f~. As a temporary expeciient.,1 . 

the 091:>ra and suit adapLur cable:, were connecterl. Additional 
effort i.s required to resolve t.he problem. .The interf~ce: 
at the Downey, c/o was due to u~ing non-fliRh~ t::,--pa adapters._ •1 

Will be'. reche~ked at ~;~)C usinp:t tlir,ht hardware. . ·, : 

6 
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9. PltOBLRM - Measurement c.1021nK Incmerat1ve 
Measurement CJ021ox"""1Pf4-W65l bits 7 and 8 were land should 
be o. 

Rl•:SOLUT It )N 

'l'he cauoo was found t.0 be a broken wire at J85<1 - H24A wire 
#'l'H4l.A22. Wire Tll41H2/-+ was cut and marr:ted to the broken wire .. 
Reference !3quawk :35, Vl6 m:N 861 for _MH on spliced wire. 

10. PHO.BLF:M - Post Land1M J..!Di.fu. 
Post landing vent ran operates at slow speed even when switch 
is set to the high position. l{ef erence Squawk 36, Vl.1~ GF:N 57. 

ltl•:SOLU'l'JON 
I;-operi* circuit exists between P465 and ,1169-5. The trouble­
shootinp, i::s incomplete and has been transferred as Squawk 6J 
on .:;.s. M2'.n867-S. l"urther troubleshooting is required. 

11. mom.1,:1,1 -. PLV vaive t~)ration 
l'l,V valvos did not clo:Je proporly. Reference ~-jquawk 37, 1'1':J 
V16 GEN '395., 

!il•::.K~~~ 
'l'he valven were apparently warped and rubbing. They were re­
plnced and .functionally cheeked with acceptable results. 

l?. J'ltOBI.1<:M - T.iOH Cannister Removal 
The Li0H cannister could not be re.moved. Reference Squawk 38, 
TPf; 01.2. • 

rm~::OLLJ'I' ION i 

Cannister had expanded due to moiDture while in container for 
approximatel.Y, Ml hours. The swellinp: is normal under such 
condit:lons. "The cannint.e-r wa::i removed wi.th difficulty. 
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4.7.1 

:31,:C'tl.Q!! 4 - r.OMMUNICA'l'IONS SY™ 

PHOBU:M - 'l'V Camera Checkout - Picture Distortion 
fheT\T image distortion was excessive during ciieckout sub­
sequent to systems assessment. !ieference item 4.6~8 in the 
systems aescasment minutes and responses and astronaut squawk 
No. 2. 

fl.li:SOLIJ'J'JON ll. Roshon, A'l'O 
'I'he test was performed during CCFF on 8-18-66. 'l'he major 
problem was that the ·rv image was distorted during CCFF at 
range on 2-1 feet and was deemed unsatisfactory by crew. The 
switch was in ALC position. In addition, the picture was 
too bright with the CCC floodlights turned to maximum bright­
ness. 

A recheck o.f the TV imaee ( Vl6-GJ,:N-315) showeq the picture to 
be.within acceptable limit::1 as witnessed by NASA. (W. W. 
l'etynfa and ll. W. Lanzkron) ln addition, the camera was checked 
under worst lighting conditions with the f'loodlip;hts turned to 
maximum br:1p;htness. Camera operation was satisfactory. 

:Item ~losed. 

l].ill_JLl<M - c:.iM :Intercom l'r<,bl~Cobra __ Cable_ Storage 
CSM interconununication~ system configuration. 

1?1<:SOLll'rJON P •• I. Hannifin, Rng. 
CCA 1018 was reviewed and implimented by NAA to satisfy NASA 
system requirements. One or two extra cobra cables can be 
stowed in Compartment 39, the rir,ht hand equipment bay along 
with the crewman electrical adapter cables. 

NASA to provide contractor direction if extra cables are to be 
. provided •. 

l'lWBI,l•:.M - . Ll•:M ~ce necordc_r/Pl"l' (_!!.,eration 
'l'he 1.1•:M recorder- will not Lurh off after actuat.ion b.1' the P:r'l' 
:.,witch on the cobra cable. 

!~i~-J..(ll:,!!JJON 11. L. KurLz, 1•:ng. 
A relay will lm added :ln l.h11 conl,rol drcujtry to provide correct 
operation of tht1 recorder in accordance w:1.th OCA lOH! and MCm 
1682. 'l'his w:ill be ineorporatod prior to altitude chamber run 
at K:;c. 
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' 5.6.17 

PtlOBLJ~;M - Battery Charger_Dl;tt]2Ut Display 
'l'he present signal conditioner will not provide measurement 
of the battery charger current for telemetry. 

fU~U'T'!Q!! H. L. Kurtz, I~ng. 
'l'he calibration of the on-board signal conditioner to support 
the battery charging monitor:ing will be changed. The engineer­
ing order was released 2 September 1966. 

'l'o be incorporated prior to altitude chamber run at KSC. 

PHOBLf•:M - Calibration Curves 
The flight crew requires the meter calibration curves. 

H1 1:SOLll'l'ION H. L. Parsons, ATO 
'l'he calibration curves are available and were transmitted to 
,T ., McDivitt. 

Jt~ closed. 

PROBU:M - Failure of ECS Measurements 
· The W/G, -pump package inlet pressure measurement CF0025P was 
found to be defective. 

ru,;sOLt.J'rION J. F:. Jolley, ATO 
In addi.ti~n, measurements Cf'04841' and CF0135H were reading 
incorrect;t.y. Reference squawks 15 and 33, Vl6 GEN 376, Devia­
tion 100~~.;;l, TPS OCP 5051-0009, Vl6 GEN J86. 

: J'f1. ; 
'l'he cause, :wa2 found to be defective transducers. Transducers 
for m~~t'mts Cr'<)484'1' and Cr'OlJ5 were replaced and reverified. 
~ i ' ' :: ff- .' ' ,~~ \ 
(}n measuf"°enL CJ:,'0025P which is n cqld plate branch two outlet, 
t,~per•ture waiver CSM !:;(l()Ol dated ?.4 J\uf'.Ust hn!"I b~~en approved 
;sinoe f~t in tmpoesible to rl"tplacl" this neneor wi.thout removal 
.or the, hCU. , 
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6.6.5 

Sf•~C'.1'_1_0N 6 - Rl':AC~'TON CON'fROL ~WSTRM 

PltOBJ.t•:M - PV'I' Calibration 
Calibraticm curves for ltCG quads and appropriate CM HGS are 
required. 

~_JJ:'iCll!i!,_T_()}l/11_'.•:_:"i!,)LlJTT.9]! ,T. W. Gjbb, l~ng. 
Appropriate cnrvee and equations for ground computation have been 
transnrltted to Mr. G. J,:. Anderson, NA:JA-HASPO. 

Ttem closer!. 

PHOffi,J•I-1_ =.JlCt~~.l•~i:.i.&.ipe Fail1!.rM 
IWS engine fnilu.rea have been expArienced in teet subsequent 
to qualification. 

JrfSC{Jl-i_;3J_(~_N ,T. W. Gibb, f•:ng. 
'L'eaM.nr, ie cont1nu1ng, and furthl,r data analyois is necessary to 
conclude a satisfactory solution. 

'!'his i tern rrmain!I open p~nding NJ\})A/NAA dee:l. sion on propellant 
uaage. 

l'W)B1,J,'M - ~}M ltC§.Jlrater llondiM 
'l'he re~ults of the Thermal Vacuum 'feet of SC 008 at M:m indicate 
a heater- malfunction occurred on the nc:'i Quad D. 

11 T;.,Cl.!.§!, 1.Q! J. W. Gibb, Fng. 
This quad has been removed and is in Downey for investigation 
and repair. A plan of action has been established through IL 
693-430-040-66-1013, 26 August 1966, R. F. Larson tn Those 
P:rracted. liesults of the investigation indicated the necessity 
for a mechanical bond. This chanv,e was released on MCR 1659 and 
will bo incorporatAd prior to altitude chamber tef!ts at KSC. 

1 tAm. c lo:Jed. 

10 
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:i1,:cT 1nN 1 - ~:ili:l{VTCI-: l'lWJ'll].:iJON :;vs·rr,:M 
-·-. ~ -- . ------ .. ---·- -·· -·--····-·---"' ..... _ ... __ _ 

f'ltOBJ.!•:M - . cu l.lhrat.i.on Curvii __ Uat.a. 
! !urvc:-i are rtJ<1uired to dett'rnrl.nt~ the lw 11 um prcssurp versus 
L•le quantity of hA11um remn1ning Lo give an approximate osti-
1J1ate of prort• llant remalnin.l":. 

io,::.OLll'l']()N Ii. ,,:. f•'i<'ld, li'.nR. 
Tllo :informat:inn wan forwnrdtfd to l,ho NA:;A priot· to the CAH.lt; 
howevt-r, an m1rlitlonal. n,·L nf dntn was flllpplied t<' Mr. N. •rown5end, 
rJA:)A ;iubRyntern Managftr, for trnn:1mH,ta 1 to H. Hosf>, NA:3A. 

lndfoatlon:::i on C$M 008 --·- -- -···--·· ··- -.---·-c~,w inrlicati om: on r.:3M ons indicate possible overload or other 
rroblemn. 

1( 1·:~0l,ll'I'ION H. I~. Field, F.ng. 
All SC 008 p;imbal data nvai.lable at Downey to date which included 
mweral test periods when C~:rw inrltcat:tons WP.re evi.denced, showed 
(~omplt':lt,='lY normal p:inibal actuator characteristics. The electrical 
conf11--:iu•ation tested did not incJude a spacecra.rt wiring revision 
to pr~voht p;imb&l deactivation in caee nf overload operation on 
Lhe Sf'<:<>ndary channel. 3uch. overload occurf.'l when the engine is 
manually frimbulled into thn stops. Although the gimb&l actuator 
units in!'ftaHed in ~:;c 008 are of an early pre-qual confip;uration, 
actuator pf~rfoMTUlpce appears t.o be excellent. SC 012 and 014 • 
have a filter cirpuit, and n.-w :is not triggered durin1~ actuator 
operation. 

Ttem. closed. 

f'IU)Ill,!<'111 . - . Mod_ 1 Gi.Jr~bal Actuator l)ual 'l'e~Jtine 
'l'he C'l'l/ requirements have been revised for C~:iM 012 and 014. 

1 n:1cu:1~; TON 
;l'l1e NAJ\rationale. relat:ive Lo the successful completion of the 
lllock ] Acttm.tor tjualifieat.ion te~1t program is unacceptable to 
the NM>A. 'l'h~ qu,H program as def'ined b:,• the CTR is based upon 
the full lunar mi~sion requirements. NA.A connideren the. portion 
applicab] e to tho ;:;c: OJ:-> and SC 01/, mis~ions to be mrncessfully 
romploten with certnin actuator fnilureo e.xporienced durinF, the 
qual prOITT"&ln t,o bo attr1 butable t,o the more atrinp;ent lunar 
rn1 !led.on requ lr8Jllent.o. 1 lowt,vor, Ni\:iA l'AflUOeted a revi !5ed CTR 
outlining onlv thl"! :;c ()l~ and OU qualir:teat1on requ:lrernents 
accompan:i.ed by an analyn:1~, oritmtt•d to this lesser requirement. 
N/\J\ complied with the abov~ and presented the reviaed C'l'H and 
final AC'tC qualification report to NA.SA. 

11 
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(Continued) 

mi§_QJ.11TION H. F.. Fte]d, Rng. 
A tentative agreement hat; been reached between NAA/NASA. NASA 
has raqueetfid NAA to p,..0vide a supplementary f•'.ngineering Analysis 
ilepo.rt on tht~ final AeroJ(•l. 1.JualJf1caUon Heport on the ·::;p~J gim­
h-'ll act.11atorfi. Approval i:1 pendinr: recntpt or this report by 
:~A~iA. NAA to aubmit by ·m ~;eptomber 1966. 

l'lt0B1.VM - !W:i lleatAr Problc:m:i on c:~M OPH 
Anaiy::iis of ~>C:008 SPS thertnal data· indicate the :31'.'i thermal 
control system which was operable performed essentially as 
desip;ned. However, only 11 of the 12 :;Ji;; engine heaters were 
enerr,Jzed through the NM\A installed test stand wiring. In 
addition, thr, redundant heater circtdts were energized simul­
taneously rat.her than independently as designed. 

I'. 1•'.SOLll'f'TON H. I~. Field, 'Rng. 
Analytical corrections for these operatJonal errors result in 
the conclusion that thei :3C 012 enp:ine Hne heaters will have 
the capabili.ty of maintaining temooratures at a satisfactory 
level. 

It, fo notod Lhat ad<iH.ionnl tent:, are r:chad11led utilizing a 
pt•oporly enorg:i z~d ong:I nc lwat:.er :1_vatem as woll as some addi­
tional :;c 1:J.no heaLerA now inetalle<l 1n :.iG 012. 

i'.lr()]:Ll.::_M_-: £'Heh_ G~'lq_a_l c:1,rt.,_ch_J\_r"_usl'!.. ]"J_o!.t-.t. 
llurinr, teat, two Mod I actuator~ have failed due to brush "float 11 

on lift off. ( ine or the actuators in c:;M 01::> has exhibited 
prelimi.nary Indications of' this characteristic in the differ­
ential current trace durlIIR vehicl") checkout at Downe;\r. 

jl TSCU~5~)}0N 
Based on the abo~., a :Joint rlecif>ion was made to replace the 
actuator in :)c 01,:, with a unit wh:i ch by special t•':Jt had de.mon­
atrated to be free of the un:,at:i .sfactor.v condition. 

111•~~30LllTTON H. 1,:. f~:leld, Fng. 
~iubsequont, to tht•wf' agr(wmt•nLn, r11rther ntudy of ttH· !;r. 012 
R1mbal data !'tWO&ll'ld that I.tin indicated llllOTllll1y wa::i cautrnd by 
l.l mechanical food back thrm,gh th~• onp::\ no gimbal t-i nr~ which 
occl.ll"red coitiddenL will1 f'n1{rghdrw Uw yaw actuator. J\ll SC 
gimba.l ctata lia:J btHm revi,·,·md in dt,tail anrl all available data 
:1upport the <·.)r,c111Rlon :...hat the p;lmbal actuators currently 
installed in :;c 01~' meet all requirements and are acceptable 
for manned fl i r,ht. 

:Item closed. 
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Sl~c·rION 8 - STABILIZA'rJ0N ANll C0NTH0L SUBSYSTF,M 

PROBL!•;M - Pitch l':C1\ Failure SP[3 ~1ervo Amp 
During KSC checkout of SC 011 IJlock J), a s:imultaneouo applica­
tion of oxtond and retract currents of about 1 amp was observed. 
:iubeoquent j_nvestigation revealed that the failure was due to 
degradation of the arc suppression capacitor that is utilized 
for protection of the servo amp output transistor. The NASA 
required that the 11K11 Block SCS sorvo amps also be investigated 
for this type of .failure since identical capacitors are·uaed 
on Block J and Block K. 

DISCUSSION/Wi~SOLUTION W. B. Fouts., Eng. 
The subject capacitors are polarized tantalum, 43 MFD, 100 VDC 
working volts, identified by Honeywell P.N 955056. Tests at 
Honeywell dlscloeed a lower forward breakdown voltage in the 
range of 40 to 80 VDC which is 20-60 per cent lower than the 
required working voltage. 'f'his breakdown was recorded in 10 out 
o!' 28 Dlock J capacitors. Identical testing o! 8 Block K capa­
citora provided data of forward leakage being above the required 
100 vnc. 

Analyses and circuit teat3 at Honoywell have revealed the probable 
cause of the tantalum cupe.dtor failure to be caused by reverse 
currents in the failed capacitor. 

A "sneak-path II is provided on Hlock ,J 
conditions are present: 

1. sen Power ON 
2. sc~; Av Power OFF' 

SCS when the following 

.3. SCS A V ,t G&N AV or SPS Engine Hold from the MCP. 
! 

This configuration can provide reverse current through either the 
extend or retract tantalum capadtora. 'rhis 11sneak 11 path cow.d 
occur in both th~ primary and secondary servo loops depending on 
the state of the primary girnbal motor fail signal. 'fhis reverse 

I 

current would result in predictable capacitor degradation as a 
function of how long the above condition waa allowed to exist. 

Thie 11 sneak" circuit is obtained in the Tllock J set~ since the AV 
power ewitch doea, not rHm.Ove total power from the TVC preamp. 

'!'he described failure it:1 not comddored a problem on Block K SC~, 
systmns since the preamp power amp voltages are controlled from 
one switch which remove3 total power simultaneously. This factor 
precludes the undenirable mock ,T configuration which caused the 
tantalum capacitor failure5. 

11 



8.7.l 
(Cont,.) 

lloneywell ia continuing to test the Block K hardware to insure 
that no addit:tonal 11sneak 11 paths are present which could cause 
tantalum capacitor failure. 
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L~::C'l'ION __ ~: .- GUIDANCI~ J\. Nil NAVIC.'\'l'ION SYST11.:M 

I'llOBLl•:M - Jnverter Noise on C'.&N PCM Measurement 
i'JASA-f'OD is to evaluate· the problmn and determine if a 
fix is required or if V1e probl~•;: in acceptable as is. 

tJASA response requirer:. 

tit_Of!r,_1,:~--'"'.:.!2.Y!J.L_fllll _c/n .St~J.u_:i_ J•'.v4l_u_: -~tl..011. 
,~ team will b~ • formed to rAvi mi the entire G~N syst~m. 
NAA will part.:tctpat.e in this •:;t'fort. 

1/i>~iOJJl'fJON G. W. ,Je-ffs, Rng. 
Mr. H. !leppln .,,as named as the Mi\A reprosentative on the 
C:,".l'N roview t.Pa.m • 

l ', 



ll.7.2 

• 

PROBLJ<:M - Izi:o ~ I..ock Keys 
~at'ekeepfiig ol' Iii Pjro Arm Look ka7s are required. 

~ESOLUTION N. H. Casson, ATO 
The keys to ~;c 012 Switch Guard Pyro Arm Lock per drawing 
FOl-100436 with E.O. 494931 incorporated were delivered to 
B. R. Haight, Test Pro,1ect r:ngineer, SC 012, FF, Apollo Test 
and Operations, NAA; and V. I. Gri:ssom, Lt. Col. USAF, CB/ 
Chief, Apollo Flight Branch, NASA. 

!tern closed . 
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SE.cT.lQN.,J.2. - MECHANIQAL_m~ - 2'fRJ,lQilm 
• I 

PIWBI,r•:M - Hat.ch Decals 
Tnstaliai1on or-torque limit decals has not been completed. 

1 t 1,:sor.u·r 1 ON 
Lbcala tobe installed at K:,c. 

J. T~. Jolley, ATO 

J.'.llQm~f--1_-=--1.\mn_eLJu.es~ _I l_~t.c.h_.Qp_er.'!J:.ion 
'l'he erew cannot apply aufflcient torque to seal thP hntch water 
tight or remove the hat~h. 

E !:3CU.§£ION/H:•:::;ot,{f!'.,l,91f P. ,J. Hannifin, Eng. 
'rhe hatch can be installed from inside the Coimnand Module by 
following th"' .proper installation instructions ( Process Spec­
ification MA0406-0016). However, the seals tend to seize when 
the hatch is installed for any period of time, and necessitate 
the requirement for the addition or a mechanical system to 
provide the crew w1 th the capability of opening the hatch for 
emergency egress. 

A screw-.1ack mechanism to provide this capability has been 
designed and was released on 2 September for installation on 
: ;c OCY7, 012 and OU.. 

'l'he extent o.f' testing on !;G Off'/ has not been deterndned. At 
present., it appears that only a 1'unctional test would be requi.red 
Lo ver1 ry satisfactory operatloii. 

l'!lORLl':M _ - ln~:rulmon _lP1Y_lar ) __ on :~M 
'l'he Jt\Vlar inm1lat1.on on c:·;M 011 was damaged durinr: purging 
operat:lons. 

11 mcus:1 TON 
0n CSM 012 an(f subsequent :1pacecrart, the purge nitrogen velocit;r 
i ~ to b~ reduced b~, usinp; a plenum chamber which wil 1 prevent 
shredding of Mylar. The plenum chamber will become a part of t}:,e 
c~)M. 'l'his in a Mod Kit whir:h will be incorporated without demating 
the CSM 012. 

m,:s.91.u•1· lON P. . J. Hannifin, Eng. 
,, duct and plnnum chamber 1,fill be provtcted· to direct the gas 
flow from t.hti flyaway umbilical into ~iector Jr. Thf! diffuser 
will ftxpand the gaa and reduce its velocity hefore it is releasnd 
into l:,he CSM cavity. A denii~n verification tost was conducted 
utilizinp; prot.otypt, partn. 'l'he tnst wa5 sat:lsfactorjly complet,"rl . 

1,:nein,,er:tng docum.nntation was released 9 ::ieptember 1966 wi.th hard­
ware available 15 !3epten1ber 1966. 

Item closed. 
17 
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Sl•:C1'JON 1.J - D1tWLAYS AND CON'rIWLS 

13.6.10 1·rwm,Ji:~ _ _:_QQ~.f'artial Pressure r~ 
When power iri turned on, this gage pegs which, in turn, 
triggers tho caution and warning. Reference item l'.1.6.10 
in tht' i.iystem Aases31'1lent minutes and action responses .. 

13.6.16 

~ 

I)] SCU:iS:ION ,J. E. ,Jolley, A'l'O 
'l'he gage requires approximately 7 seconds warm up. C&.W has 
only been triggered during ini~ial turn on and not after 
continuous opP-ration. Additional checkout of the CO2 Partial 
Pressure Transducer CCFF at Downey, by a qualitative test, 
indicated that the CSM gage operation is satisfactory although 
ACT~· readouts do not correspond. co2 partial pressure sensor 
performed satisfactorily during manned suit loop checks. 

llfi:S0Lll1'ION 
Pertorincalibration of sensor at KSC prior to altitude chamber 
run. 

l'ltOBLl<:1\1 - CC_ l•'loodlight l•'ai lnres 
'!'here have been e.xcessi vo floodlipht failures . 

111,:soLll'l'JON --- - ·- - .. , .... --- N. ll.. Nelson, Eng. 
Microdot ha:'1 developed a fix for the floodlithts. Development 
testing is c:omple1,ed, and the lip:ht is now considered qual-
j fiable. 'I'ht~ modified floodlights were available for SC 012 
.l~ September 1966. t~alj ficat:ion testine of the li!;hts will 
be perfonned in J)flrallel with SC 012 and SC 014 checkout. Modified 
flood.light s~1:,tem has been installed on SC 012 at KSC. 

:Item closed. 

nwnu:M - llheostat_ r'a.ilure .- Floodlights 
'l'he rheostat fail<"d to provide a smooth linear resistance change 
with ahaft rotation. Jt provided only an on-off capability. 

!~-,~).9}1~,:~rnN w. Hutchinson, A'ro/r:. o. Baker, Rel .. 
Th"' rheostat. i ti uned to adJust the floodlight brightness. Tho 
part ha!l been roplaced on :;pacMraft 012, an<l satisfactory oper­
ntion was vm·l fied. 

'!'ho fau 1 ty part wan talv·n Lo the .lual1 LJ' l\enurance I ,.:1.1.Joratory 
for ver1ficatlon and ia now on it:1 way to th(~ suppl:ier (MF:MCOH) 
t'or failure ano.lynliJ. ::upplier's anal.vsis will be returned within 
two Wt,eki:J af Ler ho recej ven the part. 1i'.xpectad comrletion of 
analysis 9-10-66. !teference PAH ;128573 . 

18 
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• _l '!l~JBT ~•:l:L"'."' _!:)~Pf>!"fil•.QT..._1ll..e(J.!II. _l~~J)_r.e..f!§.l!.!'!~_f~ffeW Jngicat:i..Qn 
The Caution F.lnd Warninp :;y~tem triggers with no. visible 
indication wlien thf'l glycol evaporator steam back pressure is 
operated. 

ll~§QL_(J.'rION ,r. Jolle.r, ATO 
The glycol evaporator steam back pressure triggering of the 
CFM system was found to be a defective t."Witch. Switch No. 
5-24 on panel 13 was replaced, ann the problem was corrected. 
lteliab:llity analysis of defective switc'.1 required. 

l 'llQBJi:M - C.1~t-v ~1v;rtem Anomalies 
!1nomal.ies amiociatod w1th this syst.em have generally been 
rffsolved, and no f'nrther crianges w:111 be made to the system. 
irowever, thn lllock IJ C,'<W design and operations concept should 
be rev1owed. !l. Wfllianm, NI\SA-M:;c, has responded that no 
design ohanr:n is required for Block I or Block II. 

1tem closed. 



• ~:n•~CTION l:l.i _-:, ~CllEW EQUIPMENT 

tr~~ - Part_ial IT,FF s~ 
Fifty squawks were picked up on 8-19-66 during CCFF. These 
were primarily in the areas of Velcro fasteners and storage 
containers. 

IVi:SOLU'l'ION ,T. l•'.. .Jolley, ATO 
This conditi.on existed due to the vehicV~ not being entirely ready 
for the CCFI•' at the time. 'l'he CC1''F was performed in accordance 
with •r PS-Vl.6-<W:N-069. 

CCPF review wao eonduct~d on 9-lJ-66. All ite:ma were reviewed 
and act1on d1sposition assigned. 'l'hirteen items transferred as 
open work to 1(~3C. 'l'hree items required f'ttrlher aetronaut 
definition. 'l'hese three it.ems {;.iquawks 9, 26 and 59) have been 
reviewed and ctiepositioned as open work for KSC pending astro­
naut review- durinr, altitude chamber checkout. All other items 
are recorded as closed. 

PHOB[.l•:M - l,.lrumnable M§._terfo.ls in C~M 
The use of Velcro and other materials in CM is not considered 
desirable and is unsatisfactory for flirht. 

---- "Walle through II inepection of' the :3C 012. crew compartment was 
performed. The results of the inspection are documented. in 
NAA IL 693-1no-040-66-1OO9, dated 22 Aupust 1966. Copies have 
been supplied to the noted team members and Mr. W. l'etynia, 
NASA-MlPO. :;pecific NASA direction {CCA) on the findings must 
be made to NAA. 

'rhe NA:;/\ and NAA team conf'!bted of: t 

MSC/ 
,,,· 

Mr. J. I( • Dietz, NJ\:;A (G.f•:.) , ,) 

Mr. ,J. A. l>avi :'Ion, NA: il\-llA:.3P( l, Downey 
Mr. H. M Clancy, NAA - M&l' ... 
.Mr. n . F. I.arson, NAA - Project gngineering 

l•'lamma.ble material has been replaced on wire harnesses per NASA 
djrection. 

http:conditi.on


c9 

15.7.2 

SECTION 15 - EXPER~.!iI§. 

PROBLI~M - MDAS Cheekqgt 
The MDAS was not checked out during CCFF. 

DIS_2USSIQB J. E. Jolley, ATO 
This could not be accomplished because the circuit breaker 
waa tripped. It waa thought that tne problem mated in the 
Octopus Cable. Ref. T/S TPS ;051 #006. The spacecraft tee 
adapter, oetopua cable and MDAS were verified for proper 
configuration. It was noted that octopus cable has two connectors 
which are identical. If these connectors are reversed, 28 vdc 
is connected to ground. The MDAS system was reconnected and 
checkout of system was performed satisfactorily dur:ing OCP 5051, 
deviation 2004T, Sheet 10, Item 45. 

Item closed. 

PROBL~:M - ].6!!111_ Op.er§ 0P!'_r~tion 
The camera 15 not currently operable. 

DISCUSSION 
Tr.oubleshooting tound that the main C/H feeding the S/C utilitg 
power connector was not closed. Camera operation was satis­
factory- during second run or OCP-P-5051 and CCFF. 

RF'SOLUT ION 
During test, the appropriate circuit breaker was not closed. 
The breaker was closed and the camera operation verified. 
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