














































































































































































































































































































































































TYPE OF REVIEW: 

VEHICLE 

INITIA'l'OR 

A. JOSLYN 

.CSM lll 

DISCREPANCY PROBLEM 

CDR 
REVIE.W ITEM DISPOSITION 

ORGANIZA'J.'ION 

M3C 

SYSTEM 

NUMBER 

DATE 

TEAM NAME 

TITLE MAXIMUM RCS BURN PROFIIE DEFINITION. 

20-9 

THERMAL 

DEFINITION AT MAXIMUM RCS DUTY CYCIE PROFILE WAS INADVERTENTLY OMITTED FROM THERMAL 

DESIGN MISSION IN SD64-1344. 

JUSTIFICATION 
RCS DUTY CYCIE DEFINITION IS REQUIRED TO ASSURE THERMAL DESIGN COMPATIBILITY WITH 

PLUME HEATING. 

RECOMMENDATION 

INCORPORATE MAX. RCS ENGINE. FffiING •.1'IME AND DUTY CYCLE J;N THERMAL DESIGN MISSION DEFINED IN 
{ 

SD 64-1344. 

CONTRACTOR'S COMMENT 

CONCUR -

NR SIGNATURE 

NASA TEAM CAPTAIN RECOMMENDAUON 

NASA SIGNATURE 

BOARD ACTION 

ADD RCS DUTY CYCLE TO SD64-1344 & IED 40006. PRELIMINARY 0.A.'.l'A REQUIRED 

BY 11-20-72 TO SUPPORT USSR TRIP. 

ACTIONEE 
NR 

DUE DATE 
12

_
15

_
72 

@ APPROVED 

0 DISAPPROVED 

SIGNA'I'URE OF BOARD CHAIRHAH 

/?,4 

. . 
' ', 



TYPE OF REVIEW: PDR NUMBER 21-1 I REvm-1 ITEM DISPOSITION 
VEHICLE DOCKING MODULE DATE 11-9-72 
INITIATOR ORGAN I ZA'fION SYSTEM TEAM NAME 

D. HUGHES CSD INSTRUMENTATION INSTRUMENTATION 

DISCREPANCY PROBLEM 'l'ITLE 
Oz PP MEASUREMENT SYSTEM RESPONSE TIMES 

• 

PROCUREMENT SPEC MC449-0135 RESPONSE TIME REQUIREMENT IS LESS THAN 10 SECONDS FOR 63% RESPONSE ' 0 
TO A 80% step change in o2 PARTIAL PRE$SURE. 

-- -
JUSTIFICATION 

THE RESPONSE TIME FOR 95% RESPONSE TIME MAY BE SIGNIFICANT, I.E., 5 TO 10 MINUTES. 
POSSIBILITY EXISTS THAT AN UNINHABITABLE ENVIRONMENT MAY EXIST (LOW Oz PARTIAL PRESSURE). · 

.. 

' 

RECOMMENDATION ---
1. 

1
• DETERMINE RESPONSE TIME OF 95% RESPONSE 

2. INTEGRATE THIS TIME INTO CREW TIMELINE. 

, 

CON'l'RAC'fOR IS COMMENT 

MEASUREMENT 95% RESPONSE RATE WILL BE DETERMINED AND THis··vALUE ADDED TO THE PROCUREMENT 
SPECIFICATION.-

--: . 
SIG/ C. ZEMENICK 

NR SIGNATURE 

NASA TEAM CAPTAIN RECOMMENDATION 

NR WILL DETERMINE RESPONSE TIME TO 95% AND INCORPORATE IN SPEC]FICATION . 

• 
SIG/ FRANK A. ROTRAMEL 

. NASA SIGNATURE 

BOARD ACTION 
; . .. 

IMPLEMENT PER CONTRACTOR'S COMMENT. : 
. 

' 
~ 

' . 

AC'l'IONh"'E NR ® APPROVED SIGNATURE OF BOARD CHAIRHAN 

DUE DATE CLOSED 0 DISAPPROVED ;? 4, ~ I ff~ 



TYPE OF REVJ»l: eDI./PDR 
REVIEW ITEM DISPOSITION 

NUMBER 
21-2 

VEHICLE CSM 111 &DM DATE 11-9-72 

INITIATOR 

F. M. ROTRAMEL 

ORGANIZA'fION 

MSC/EB8 

SYSTEH 

INSTRUMENTATION 

TEAM NAME 

INSTRUMENTATION 

DISCREPANCY PROBLEM TITLE 
£. 

CHANGES TO BAS>1LINE MEASUREMENT LIST 

THE BASELINE MEASUREMENT REQUIREMENTS LIST' AS PRESENTLY WRITTEN IS NOT IN ACCORDANCE WITH 
PRESENT MISSION OPERATIONAL REQUIREME?ITS. 

JUSTIFICATION 

BASELINE SHOULD BE CONFIGURED TO PRESENT REQUIREMENTS AT THIS CDR. 

RECOMMENDATION .. ---
ACTION NR: CHANGE MEASUREMENT REQUIREMENTS LIST TO INCORPORATE.THE CHANGES ON THE ATTACHED 

l . LIST. • • 

ACTION NASA: ACCEPT MODIFIED MEASUREMENT REQUIREMENTS LIST AS ASTP BASELINE AT THIS CDR. 

CONTRAC'i'OR 1S COMMENT 

THIS REQT. IMPLEMENTATION IS A CHANGE TO ASTP BASELINE. IMPLEMENTATION REQUIRES WIRING 
RELOCATION IN ·CSM 111, WIRI~G DESIGN CHANGE, MEAS. Lisr AND EQUIPMENT LIST CHANGES. 

NASA TEAM CAPTAIN RECOMMENDA'fION 

srr.t C ZEMENICK 
NR SIGNATURE 

BASELINE TO BE CHANGED TO INCORPORATE THE ATTACHED CHANGES . 
• 

BOARD ACTION 
I -.1 h 1,1,,( "+' ~J ~ " h /2 p 

ct /t;J .J //s T - !VA Y /4 

-/:_, N,-? /, 7 I I - I <.1 ~ 7 Z.. 

Re·r. R\t> zo -2 
AC'l'IO.NEE N kl ,t A/ If S 4 

DUE DATE 
l/- 10 -l z._. 

QQ APPROVED 

0 DISAPPROVED 

SIG/ . EBANK A BQTBAMEI 
NASA SIGNATURE 

SIGNATURE OF BOARD CHAIRMAN 

~ - r I~~~-,, 11/1 .. 1 ,,.1; 



CHANGES TO THE CSM 111 ASTP BASELINE MEASUREMENT LIST - 11.9.1972 

DELETE FROM LBR 

SC0041T Temp 02 Tank 1 
SCQ042T Temp 02 Tank 2 
SC0043T Temp H2 Tank 1 
SC0044T Temp H2 Tank 2 
CF0008T Temp Sutt Supply Manif 
SF0262 T Temp Secondary Radiator Inlet 
SF0263T Temp Secondary Radiator Outlet 
CF0460T Temp Urine Dump Nozzle 

OTHER CHANGES 

DF9615P Press DM Cabin 02 Partial Sys A 
DF9616P Press DM Cabin 02 Partial Sys B 
DF9651Q Quantity DM 02/N2 Tank 1 
DF9652Q Quantity CM/DM 02/N2 Tank 1 Sys 
DF9656Q Quant i ty DM 02/N2 Tank 2 
DF9657Q Quantity CM/DM 02/N2 Tank 2 
DF9660X DM 02/N2 Flow High 
DF9625T Temp DM Cool Loop Sublimator Out 

CG-1110 V 2.SV TM Bias 
CFOOOSP CO2 Partial Press 

~ 

1 
1 
1 
1 
1 
1 
1 
1 

A 

ADD TO LBR 

DF9603T Temp No 2 DM Cabin Inner Wall 
DF9615P Press DM Cabin 02 Partial Sys 
DF9616P Press DM Cabin 02 Partial Sys 
DF9632Q Quantity DM 92 Tank 1 Sys A 
DF9652Q Quantity DM N2 Tank 1 Sys A 
DS9630T Temp No 1 Docking System 
DS9631T Temp No 2 Docking System 
DS9632T Temp No 3 Docking System 
CT9601W Time Remaining Video Recorder 

Add L*D (C&W in DM) 
Add L*D (C&W in DM) and SM A (Added to 
Change to Quantity DM N2 Tank 1 Sys B 
Change to Quantity DM N2 Tank 1 Sys A 
Change to Quantity DM N2 Tank 2 Sys B 
Change to Quantity DM N2 Tank 2 Sys A 
Delete 
Delete 

CF0035F 02 Flow 
(_ r (.)0 i -z._ f' '°;) _, ·, '" \) ,-1. S r .__, , \::'_ 

* Reduce from 10 s/s to 1 s/s 

ATTACHMENT 
RID 21-2 

sis 

1 
A 1 * 
B 1 * 

10 
1 * 
1 
1 
1 
1 

CM System Me ter) 

... 



. .. . 

i . 
I 

.. 

-DOCKI NG SY~TEM 
INDICATION SIMPLIFICATION 

•INDICATION -REQUI.REMENTS & MECHANIZATION 
(BASEL! NE) 

•ALTERNATE SWITCH SYSTEM OPTIONS 
• 

112Mllo5l6 l ,i, ~t=Aockw~I 
.__ ____________________ _.;.. _______ _,._....__. ___ _,,,., 

• 



COUNTER 
~ SUNK FOR 

POS I Tl ONI NG 

.. 

i 
I I 

... 

TYPICAL SWITCH MODULE 

ACTUATION FRO~ EITHtR EN'O 

A l 
\ I I 

------= .= 2:---...-.. 

@ 

STD 1 HM-19 SWITCH 

SWITCH' 
BONDED TO_ 
SI 0( PLATES 

ADJUSTMENT 
UPON ASSY SECTION 

A 

l 12AP\ 16469 

• I 

l
l 41~ Space Division 

., ..... Notth American RockweM 
I 

' / -----------------------------------------
' 



--- - ------- -- --· ---------

GUI DE RI NG RETRACT 
INDICATES GUIDE RING WITHIN 
0.080 IN. 0 F FULL RETRACT (RETRACTING) 

. & 0.096 IN. OF FULL RETRACT (EXTENDING) 

.. 
ADJUSTMENT 

I· 41~ Space Division 
\ .,.,. l'bthAmencanAockwet 

I • 
I 
I 
I 
I 

5p@•pfi::i;fij¾,;1+',ij:~~ 1taitl ' ,¥ 

INTERFACE RING MATE 
INDICATES MATING RING WITHIN 
0.102 (3 MM) (R;ETRACTING) 
& 0.118 (EXTENDING) 

ADJUSTMENT 

1 l 2AP 116416,6 

'-----------------------------------------------------



CA PTURf I ND I CA Tl ON 

___ ,...__-"'=···" #: "-·_'¼:.:£iii,?_.,...._ ..... --- ~-~~~~ 

_____,- CAPTURE LATCH HOOK 

INDICATES CAPTURE A; 
(CAPTURE ENVELOPE O _ ~ -~;/~

1 
RESETS AT 0.177 

.,. 

ADJUSTMENT 



....... 
....0 -

BODY MOUNTED LATCH 

ADJUSTED TO 13 ±0.5° ROTATION OF LOCKING PAWL TO INOICAlI UNLOCK 

LOCKING PAWL 0 

b 
2 EACH 

ADJUSTMENT 

... 

'1 .411(1~ $pace Division 
V.'1 NorthAmencanA<x;:~ .11~APl16~~" • 

\_ _______________________________________ _ 



STRUCTURAL LATCH ACTIVE HOOK INDICATION 

.. 
PASSI VE HOOK 
PASSIVE V EHICLE r.--~1 

I 
I 

S-EAL ....... I 
>NTERFACE "i 

• 

l
j . ◄I~ Space OIYIMln 

P.'I NorthAmertCWI~ 

\. 

I 
I 

n 
AELEASED POSITION 
~WITCH-1 ON SYST A 
1 0N SYST B 

LATCHED 
POSITION 

. SWITCH-
40N SYST A 
40N SYST B 

112APl1~ 



SEAL INTERFACE 

HOOK RELEASE 
POSITION 

>,.--r--,, 
. I 

.. I 

\ 
- ~ 

.. 

STRUCTURAL LATCH - PASSIVE HOOK INDICATION 

PRELOADED BELLVILLE WASHER 

~OMsiof, 
Ncfttl /ltrrenca:l Rockwell 

--- • ----

ll 2APH 5653A 



-.....0 
~ 

t 

l. 

- - - ------

2 EA 

.4!1~ Space Division 
V,J,.'41 NorthAr'1efican Aod<well 

GU I DE RI NG EXTEND 

ADJUSTMENT 

j 

l l 2A'Pl 1646lJ 



-----------------·---·- ------------- - --

BASIS FOR SWITCH SYSTEM 
SIMPLIFICATION 

1. TOTAL SWITCH SYSTEM REDUNDANCY MAY NOT BE RfQUtRtD 
ON SEQUENCES NOT AFFECT I NQ SAFETY ' 

- - 2. DECOUPLING SWl:TCH MECHANISMS FROM PRIMARY DOCKING 
SYSTEM FUNCTI-ONS MAY INCREASE- DOCKING RELIABILITY 

3. BASELINE STRUCTURAL -HOOK INDICATION DOES.·NOT VERIFY • .. 
• USA ACTIVE HOOKS ENGAGED WITH USSR PASSIVE ·-HOOKS 

• USA PASS IVE HOOKS ENGAGED WITH USSR ACTIVE: 
HOOKS 

.. 

· ~f~ Spece Division 
., •• North ~mencan Aockwej l 12AP! I 6535 



· . ..,,. . 

! .. 

i 

LOAD CELL/STRAIN GAGE STUDY 

OBJECTIVE 

t REPLACE STRUCTURAL LATCr-1 ACTIVE HOOK 
POSITION INDICATION WITH LOAO INDICATION 

t P R O V I D £ M f A N S Of O € f £ ~ M t N t N 6 _U S S R , 
LOADING OF ifSA PASS~VE HOOKS 

ANALYSIS 

t STRAIN GAGES. ON · HOOKS WI RES AND STRAIN 
GAGES CO_MPROMI SE DES I GN . 

t STRAIN GAGES ON HOUSING - LOAD PATHS COMPLEX 
ANO LOW STRESS LEVELS MAKE DEVELOPMENT DIFFICULT 

t · LOAD CELL MOUNTING OF LATCH - APPEARS 
FEASIBLE · 

l 

\ 

t ll~::-.::-- ,..,· .~..: .. .,_ . . , 



~ 

.-- ---·· - - ----------------------------

. .. 

... 

. .,4"iji.: Spwc:e Division 

·~· North~Aockwe11 

... 

..... , •. . . •,;: 

"'. i .· _--

J 

1LOAD CELL 

\ 

J J 2A:P 1 1' 6524 



i 
l 
• ...... 

· - - - - --- --- - - -- ·--~ --------------- -

. .. 

.. 

LOAD CELL DES ·IGN CONCEPT 

_L_t--=-_2

·_

00 -=-=:·I 
0.750 
WIAX 

-----1.50---

POTTING & MOISTURE SEAL 

MAKE FROM 7075-T6 Al AJ.. Y 
CALIBRATE OTO ,4,600 LI (·30°F TO+ 180°F) 

-41~ Space Division 
.,.~ North American Rock~ 

.. _ ________ _ 

CABLE &CONN 

112AP116525 



- ------

LOAD 

5K 

4K _ 

. - • 

3K 

2K .. 

lK 

.. 
i 

l 
I 

i 

l 
. - · --'° ~'rt-9pace Division 

"° No,tt,Amencan ~ 

' 

----------------- ----------· • --- --- --- --

LOAD C£LL CALIBRATION 

1,875 (MA~) 
1,590 (NOM) 

1 ~274 (MIN) 

2 3 

VOLTS (DC) 

• 

4 ,(;,00 (MAX) _ -

3,910 (NOM) 

3,120 (MIN) 

} PASSIVE LATCH 

- -
4 ~ 

- ··-

. 
~ • 

ACTIVE LATCH 

' \ 

ll~AP) 1~6 



t 

- ---········•·• 

- - - - - -·- - ·· - ·------------------------ ·- - --- --- - - -

PASSIVE 

ACTIVE 

.. PASSIVE 

ACTIVE 

PASSIVE 

ACTIVE 

PASSIVE 

.. 

~ Space Division 
..,~ North~mencan Rockwell 

.. 

SYSTEM BLOCK DIAGRAM 11A11 ONLY 

SELECTOR 
SWITCH 

- - • 
◄• -

PS/ ~ 

AMPL -
-

. -. 

--
PS/ 

. 
AMPL 

-

- "ANO" t -
ACTIVE----+ 
GAGES ONLY -

I 

~ 

-

-----
j 

.~ 

) , 
·--

0-5 VDC METER. 

\ 

' --
DM CM 

1 
'1 

- .... ··-~ LIGHT, 
I 
I 

I 



.. . 

ALTERNATE SWITCH SYSTEM 

OPTIONS -- ·---- -- --

I. LOAD CELLS TO I ND I CATE 
ACTIVE HOOKS CLOSED 

2. READ GfARBOX MOT-OR . 
TRANSFER SWITCHES FOR 

• ACTIVE HOOK OPEN 
• • PASSIVE HOOK RESET 

3. "A" SYSTEM ONLY ON 

• GUIDE RING CAPTURE 

• GUIDE RING RETRACT 

• STRUCTURAL INTERFACES MATED 

• BODY tATCHES OUT AND LOCKED 
• • GUIDE RING EXTEND 

4. DELETE EXERCISE OF BACK-UP • 
RELEASE MODES FROM IED 4'XXXl. 
NO REQUIREMENT FOR VERIFICA­
TION Of 

t SOOY LATCHES OUT & LOCKED 
t PASSIVE HOOK R£S£T 

DELETES --- - ----

8 SWITCHES 

.. 

2 
2 . 

3 
3 
3 
3 
3-

6 (SEE ABO~ 
2 (SEE A8ev0 

ADDS - --------

8 OR 16 
LOAD CELLS 

-

\ 




