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O IN THE E MAL ME. THE comm SIMS rm THE 
M ARE W150 INTO THE DRIVE SIGNALS WHICH ARE SD" 
BACK To THE W 

C THE 55 fllCROSHI‘I'CH MO W06! GRACE RELEASE 
IMICAUONS IN 'EESTAT‘ (‘DTSL') ME CLEMED WEN AN 
AM IS DOT SELECTED ("'5 Do) 

0 "IE '8: FAIL’ FLAG STATUS IS BASED N THE '55!“ I"? 
FLAB m DO EFFECTM HICROSHITCM STATUS 

.‘EEEU IITE' ( ' m ‘ )  m '5 !  DERIOID’ ( 'MS‘ )  IITS 
ARE INVERTED PM“ TO WITH!“ TO 7M1 WC. "‘6 
‘EEEU IITE' FLAG IS REVERSE LOGIC WEN CHIN non 
THE ME ( 0  I FAIL). THIS CAUSES THE FLAG TO BE SEEN 
‘00 THE W )  WHEN AN AM IS NOT SELECTED 

'ERER' . 
(:5: RECEIVE) 

. CALLED ME PH! new FR"! 
O READS ME RECEIVE ms ‘ARAL'. ‘ARDL'. 

AID 'AROL' FRO! GPO TRANSHIT PAGE 
. EXTRACT!» EE RSV IMICATIONS (W0 PER 

m STMES IMEH IN PAGE 0 m 
'DTSL’ ('EESTAT’) 

. INVERTS DERIGID "SH IN) ('EESTA‘I’S') 

. CLEARS "OE ENTIRE m 'EESTAT' ("BLU- 
DINO WDER MACE REL "I” IF AN AN! 
IS NOT SELEflED ('FRL4'I0 on 'FRLS‘IO) 

. RESETS ‘AM WED AID WT IN POIH' FLAG 
1 '  IFL3') IF 'POIH FLAO' ('IFHO‘) IS SET. 
OTHERWISE. SETS ' IFLS‘Il IF AN AM I s  
SELECTED 

. CNIES TEE CONTENTS OF ’EESTAT‘ ('DTSL') 
INTO GPC TRANSHIT PAGE m 42 ('T40L‘) 

’ EBER’ 
(2: mm 

0 NOT A FOMAL FIRWARE WINE 
. PERFUME!) ONCE HITHIN ‘SYNCIR' IHEDIATELY 

AFTB READING ABE RECEIVE vow 'ARH' 
(WHICH CONTAINS THE EEEU BITE BIT) 

. INVERTS EEEU BITE BIT ('ARHIII') 

. SETS ' 2 :  FAIL' ('BOLO') IF 'ARMO' IS 
SET (AFTER BEING lNVflWEO). 'DOL' IS 
LATER CLEMED IN 'BTIER‘ IF AN ARM IS 
NOT SELECTED 

’ ETBER’ 
«a: mu TRANSFER t um 

Ocu¢aiawaralmnusnut 
O CLEARS 4mm: 5mm noos' ('lFflZ‘) no 

'CAPTURE SELECT nooE' ( ' I rns ' )  IF ntc 
P M E L E E m s u n a I m T I N M n o  
('oa4Ls'-0) 

0 SETS 'wms SELECT nooz' ( '  I m ' )  IF  
THE CAPTURE SVITCH ('DR4H3‘) I s  SELECTED 
FOR THREE cousccuwnv: cvctes (EE auto 
mmzunn 

0 SETS ’RELEASE ssuc noos' ( -  IFH2') IF  
Tu: RELEASE suntan ('naan2-) IS SELECTED 
FOR Tunes CONSECUTIVE CYCLES (EE auto 
mmcaun 

O LoADs THE 'EETAa' uono FROM THE E! SYATUS 
TABLE connsspouolus To THE cunazut EE 
mcmsunu4cmwlmnAnouaux 
. 0  SETS '5: m y  (-aou-r IF  THE SITE 

at? ('EETAII') l 3  SETCINDICATINO AN 
INVALID ulcaosvltcu con:vcuaaruou>. 
vmm'znuu ' Issn .E£Mnocanuos  
Anzlmnantn 

O .  cums 'cu'ma: SELECT noos' ( '  man 
I f  'um cum: may on  Humor) 
IssuTtxrn01# 'mmuuLcuwuu 
sumac: 

O .  CLEARS 'RELEASE SELECT MOE’ v man 
I f  ‘CLEAR RELEASE "005' out ('EEYAIS') 
I s s r r t x r 9 0 1 w ' m m n u L a a j m u  
samawn 

0 .  IN m: S! AUTO nous. comes omv: 
ems FRO" 'EETABZ-S' 70 cm. FOR 
TRANSFER TO TN: FAILURE DETECTION 
noano O'TOISOLATORS AND 10 are 
Taausnur PAGE noun 4: «'141rr) 

o .  IN THE EE HAMML mos. comes CAP/REL 
Auaamuwoauocmmwosfimm1ncou: 
PANEL ('onqnz-s' AND 'on4L3-¢') 10 are 
TRANSHIT PAGE HORO 43 t ' r a s r r )  

’BTlER' 
(IDLE "ODE BITE PROCESSING) 

. CLEARS EE FAIL BITE BIT “BU...” IF  AM IS 
NOT SELECTED ('FRLQ' AID 'FRLS"0) M FM 
25 FRAMES AFTER AN ARI! IS SELECTED (APPROX 
1 SEC) 

’ BTZER’ 
(SE BITE PROCESSING) 

. 3N '- FILTERS BITE S'I’ATUS RESIST“ LSI ('BOL') 

’ BT3ER’ 
(a: an: mocessmm 

. BIO-FILTERS BITE STATUS REGISTER ('50?) 
CW9! 'EE FAIL' FLAG SET FM THREE 

CWSECUTIVE CYCLES (‘BSNLO' I“ 
0 .  SETS 'CHECK CRT CAUTIW ('RFZ’) 
. .  SHSI 'MSTER ALARN' FLAG URI-'5’) IF MT 

ousu WIATED 
.CSETSI‘ EEEU ALARM m FLAO ( 'RFS')  IF 

MT PREVIMJSLV WIATED 
. OTHERWISE. RESETS 'RFI' 

081C TRAESM lT/RECE IVE 

.DATA TRANSHISSIM 1’0 (RECEPTIM PM) THE MC PANEL (AW) IS 
PERFWED BY SEVE” "WARE WINES. ALL CALLED IV 'SYNCIR’ 
HITHIN A SINGLE HCIU FR“ 

. I? lfi-IIT DATA wows ME TRANSHITTED VIA THE DIGITAL 
INTERFACE 70 TNE DEC. THESE ms CONTAIN DATA TO BE 
DISPLAVED BY LN? I'DICATMS. TALKMCKS. DIGITAL W T  
WIT. MD RATE KT 

0 7 1H" DATA ms ARE RECEIVED FR“! THE 0.6 DIGITAL 
NTERFACE MD TRANSMITTED TO THE 0P0. THESE Hones MAIN 

SWITCH POSITIM INFMHATIM (CW5) 
. HCIU T0 DH: CWICAHON IS VERIFIED VIA CMARISO: UOF TEST 

W S W P M I T Y C H E C K O F E A C H W F R M D U C T O  

MSG LSD 

I X I X I X I X I X I  I I I I I I I I I I I X I  
I 1 G 5 4 3 2 1  I 7 6 5 4 3 2 I 

. BITS O-. of THE H58 OF DATA wow OWN" THE DIIC 
CWT ADDRESS 

. 0 ”  1 OF THE LS. OF EACH DATA m CWTAINS THE PM!" BIT 
WICH IS SET BY THE PARITY 6350! IN THE DEC PANEL. 

’ DTER’ 
(one mmm 

C CALLED 13 TIHES PER M W  FR“ 
. READS ONE [6-HT 0“: INPUT vow FROM THE 

GPC RECEIVE PAOE 
. INSERTS MC IORD ADORESS IN FIVE HOST 

SIGNIFICANT IITS. IU‘I’ DOES NOT Ml" DATA 
. SDDS WORD To me DIGITIAL INTERFACE 
C INCREHENTS DIG m ADDR 
.PORTIWS OF THIS ROUTINE ARE CALLED DY 

'DTOER’. 'DTIER'. 'DTSER'. NO 'DT‘ER‘ 

’ DTOER' 
(MC TRANSHIT m a) 

. CALLED ME PER HCIU nuns 

.READS 0“: "OUT V080 0 (FIRST VORO) non 
THE GPO RECEIVE PAGE 

. SE75 INTERNAL "ASTER AW FLAG ('RFS‘) 
IF  GPC-IN'HATED "ASTER ALARM II‘I’ 
('RZOLz'I' DTOt2‘) IS SET 

. BRANCHES INTO 'DTER' TO PERFMH DATA 
WORD 78AM T 

' DTlER' 
( m  7mm! voao n 

. CALLED ME PER new PM 

.REAOS DOC IM’UT VOID I (SECM HORN FEM 
THE W RECEIVE PAGE 

0 SETS ABE FAILWE EARNING ('DTIHS') IF  ANY 
ADE FAIL IPDICATIONS ME SET IN THE 3N- 
FILTERED BITE STATUS REGISTER ('03!!!) 

. WES INTO ’DTER' T0 PERFORH DATA 
m TRANS" 

' DTSER’ 
(me Tamsan uoao s) 

. CALLED ME PER HOIU FRAME 

.READS mc INPUT WORD 5 (SIXTH HORN PM 
PAGE 0 (N07 090 RECEIVE PAGE) 

0 COPIES SHOULDER GRACE RELEASE IN) rm 
ABE RETW WORD 'mm' T0 'DTsLZ‘ 

0 SETS ALI. BRAKES on BIT ( 'nrsm')  IF AR" 
POWERED AND NOT IN Pom ( '  "13' II 1) 
MD ALL BRAKES ON ('FRLI' I H 

' DTGER’ 
cw: m u  m s: 

C CALLED ME PER new PM 
. READS DIC "PUT m 3 (TEST HORN FRO! 

PAGE 0 (NOT ON: RECEIVE PAGE) 
. CHECKS DEC WICATIW FAIL FLAG PM 

WINS M ( ' I IM ' ) .  IF  MT SET. 
THE Il‘l’ PATTERN IN 'DTC' IS OWLDENIED. 
STMED IN PAGE 0. NO SENT TO MC. IF  
THE FLAG IS SET Ho!” M com FAIL,- 
TNEN THE OLD NT PATTERN IS SENT TO M 

’ DRER’ 
(ouc necstm 

. CALLED 6 TIHES PER HOW FRAME 
C READS ONE IG-BIT M m vow FROM THE 

D“: DIGITAL INTERFACE ND STMS IN THE 
8P0 TRANSNIT PAGE 

0 DOES NOT HWIFY REM DA‘M 

' DRGBER’ 
(ouc Receive Mono 0 one: 

. CALLED ONCE PER MIU FM 

.READS one k m  wow 6 (VEST M )  non 
THE BIG DIGITAL INTERFAOE. 

. CWARES m m INT” THE TEST \mo 
STMED IN PAGE 0. IF  HISCWME. SETS 
086 WIMTIN FAIL FLAG ('m‘J 

’ BTSER' 
(one am: massmo) 

0 SETS DIG com FAIL t ' m ' )  IF MC PAMTY 
FAIL FLAG ('FRLT') IS SET 

0 3N-FILTERS DIVE STATUS REGISTER HS! ( '30?) 
. WEN '0“' IS SET Fm 3 MWIVE CYCLES! 
. .  SETS '0!!!“ CRT CAUTIW FRI-'2') 
0 .  SETS MASTER ALAN! ( 'RFS‘) IF NOT 

PREVIOUSLY m u m  
. .  SETS DEC W m FLAG FRI-'6" 

. “WISE. RESETS ('RFS') 

l . L | K | 
’ SYNCIR' 

(5W5 mmr mum 
. PERFOMS THE FOLLWINO WTIMS HIT“!!! A SINGLE 42 

MLLESECM CYCLE 
. INITIATED WEI! A FRAME SYNC "NWT IS ISSUED IV TIIE 

HCIU SYSTEH CLOCK. IF  'EOGIR' IS WENTLY PROCESS!“ 
T"! “WE OF MTIONS HILL SYMT AFTER 'EMIR' HAS 
METED PROCESSING 

. IF  AN END OF BLOCK (£08) INTERN!" OCMS ”IN THIS 
S i m  0F WIN CALLS. comm. IS MARILY 
WE'RE!) T0 'EMIR’. LPON CMETIW 0F 'EGIR‘. 
W M  NEWS TO 'SYNCIR' WERE IT LEFT OFF IN TIE 
“ONE OF W I N  CALLS 

. TEMINATES WHEN THE seam 0F WINS IS METER 
scum R m  TO 'McR' FM ucxeaoum PROCESS!” 

. CLEMS IITE 511105 REGISTER 

MADC RECEIVE 
0 mm RECEPTION mm THE mac (HANIPLLATM mLoo 1'0 moms. 

maven: IS PERFOM‘IED BY FOUR FIRMMRE nourmzs. ALL cALLto 
av 'smcm' mmm A sum: new mun: 

o 16 0-5" oucmzan DATA ms ARE RECEIVED man no: mac ncu 
cc 
00 I m commoners sums (3 Tue. 3 me. 2 SPARES) 
00 3 mac CALIBRATIM muses 
o. 4 m sumv muses 
00 1 mmnsron VALUE (or 32) 

0 me m1 m0 cmmnon muses an: mm to 
Tums osrmeo m m: “MARE FAILURE DETECTION CIRCUIT 

o rout rnmlsron VALUES no mzmlm mammals 
M: 5m to m: we ammo ucu 1 m m  0 DATA mnssnou to m: mum nmc‘nou now (run) IS 
mm mm rem-omen av A sum: mums: ROUT INE 

. A THERHISTM CIRCUIT FAILURE IS I'd-FILTERS!) OVER 90 . THO I-IIT DATA V0805 ('CTOL' MD 'CTGI') ARE TRANSFERRED T0 
HCIU M S  ( 3  X 32) 

’ MRER’ 
(we ascents: 

. CALLED 0 "Hi5 PER MID PM 

. READS ONE I-IIT FIND CONTROLLER SIGNAL 
rm THE ANALOG INTERFACE 

O “PIES SIGNAL INTO 0P0 TRANSHIT PAGE 
.0“: MT MOIFY DATA 

’ MRBER’ 
(mac RECEIVE mm 

C CALLED 7 “MS PER MIU FM 
0 READS ME 0-!” CALIDRATIOWSWPLY 

VOLTAGE mm THE ANALOG INT ERFAOE 
. CWMES VOLTAGE TO A SPECIFIED RWE 

VOLTAGE 
O SE‘I’S MINA?! FAIL FLAG IF MAINS“ 

DIFFERENCE GREATER THAN ALLWABLE 
TOLERANCE! 

”more  OUT OF TOLERANCE’ P M )  
”’HAOC OUT OF TOLERANCE ( ' M ' )  

0 PART OF THIS RWTINE IS CALLED BY 'TBER' 

’ TRER’ 
(TMERHISTOR ascenvm 

. CALLED ONCE PER "CID FRME 

. READS ONE O-BIT TNERMSTM VALUE PRU! THE 
ANALOG INTERFACE 

. THE TNERHISYOR TABLE IN PAGE 0 ("MOL- 
TRBH') IS 'PUSHED‘ UP 8‘! ONE AND THE NEH 
DATA wono INSERTS!) AT THE BOTTM OF THE 
TABLE 

0 THE TNERHISTM IDENTIFIER (“man I s  
WED NO STORED WITH THE NEH 

THEMISTOR VALUE 
. WEN THE LAST (32M) THERMISTM CHM 

l 3  READ. THE 'fl‘IERHISTOR RESET BIT ('FTLI‘) 
IS SET. CAUSIM J’HE "ADC T0 RESET THE 
THERHISTM ADDRESS T0 CHANEL 0 

. WEN THE FIRST TMERHISTOR ENAMEL IS READ 
THE NEXT MID FRAME. 'FTLI‘ IS CLEARED 

C AFTER EACH TNERHISTM VALUE IS STORE) IN 
PM: 0. 'I’NE THERMISTM TABLE I 5  WIEO 
T0 TNE 0P0 TRANSHIT PAGE 

. ' IIER' IS CALLED FOR THE FIRST THO 
TWISTOR CHAMELS 

’ TBEP.’ 
(THERMISTOR arm 

. CALLED NICE IN 32 HCIU FRAMES BY 'TRER' 

. PREPMES WE OF THE FIRST m THEMISTOR 
CHANEL VALUES (CALIBRA'HM VOLTAGES) 
FM OWN! SON 

. m s  INTO ‘ M '  TO PERFORM 
CW”! 

. SETS 'TNERHISTOR CIRCUIT FAIL' ('BOHS') 
IF  MAINS“ DIFFERENCE IS GREATER THAN 
ALLOWABLE TOLERAME 

’ BTZER’ 
(TMERHISTOR an: moczssmm 

O WEN 'THIDENT'IO (THEMISTOR cowlfloumc 
VOLTAGE)- 
O O  CLEAR: TNERHISTOR PAST BITE rue 

( '  may: IF  THERHISTOR CIRCUIT FAIL nor 
SET (wons'w) 

. 0  SETS ' lms' Ann THERHISTOR SELECT 
'mM' IF 'aonsut 

O we» 'Tmomr-I (THERMSTOR CALIBRATION 
VOLTAGE)- 
. 0  “SETS ' IFHS' AND mmnsroa ALARM Rum 

('RFl') To ZERO. AND THERHISTOR FAIL 
cowrea ( - m c r )  T0 -3 IF 'nons' AND 
O ' m o w  

u omsmnse. std—FILTERS 'Tucx' .  no IF  
resume on ZERO. SETS '3” 

’ BT3ER’ 
(THERHISTOR BITE PROCESSINB) 

. 3N-FILTERS I ITE STATUS REGISTER HSB P M )  

. WEN TMERMSTOR 3N FAIL FLAG SET PM 
3 ONSECU'HVE CYCLES ('RFI' IUD 
0 .  SETS CHECK CRT CAUTIW P M ? )  
0 .  SETS MASTER ALARH FLAG ( '  RFS') IF  NOT 

PREVIMJSL Y MUTE!) 
. .  SETS THERHISTM ALAN m FLAG ('RFT‘) 

MTPREVIWSLY m u m  
. OTHERWISE. RESETS 'RF‘I’ 

(new BITE PROCESSING) 
OWEN ”ADC M "CFC WT OF TOLERANCE (woman 

IS SET FM 3 CWSECUTIVE CYCLES- 
. .  SE'I'S ICIU FAILIRE WARNING ('CTOLQ') 
0 .  SETS new FAILURE HARNING ('74058') 
. .  SETSI ”STEP ALARM ( 'RFS')  IF  NOT 

OUSLY WIATE 
. .  SETSI MESPOMNNG ALARM RUNS 

FLAG“ MFZ.” 

THE FBI. 
0 .  'CTOLI' ABE CW FAIL 
.C'C'l' CHECK CRT CAUTION 
. .  'CTOL4' HCIU FAILIRE 
. .  'CTGJI-I' em EFFEWM comma 
C .  'C'I’Ml' ALL BRAKES W 
O .  'CTOHz-I' RAH TEST m 

’ CTER’ 
(FAILURE Daemon cmcum 

O CALLED ONCE PER MIU FRME 
O COPIES THE FOLLWING BITS C IF  SET)! 
. .  "ASTER ALAN FLAO ( 'RFS')  1'0 'CTOLS' 
0. CHECK CRT CAUTIM ('RFZ‘) T0 'C‘I'OL2‘ 
.0 CHECK CRT CAU‘I’lON ('DflL‘J') T0 'CTOLZ' 

0 CLEAR 'CTOL' IF POIH FLAG ( '  IFHI') IS SET 
0 OUTPUTS 'CTOL' ND '0‘“)? TO THE FOB 

’ BTBER’ 
(CHECK cm on: moctssmo) 

. SET CHECK CRT CAUTIM ('CTOL?) IF  CHECK 
CRT CAUTION ('RFZ’) I S S  SET 

*0 

D I SCR§T_E_ QNPUT/ 0L! I PUT 
O VARIGJS DISCRETES (FLAGS) ARE GENERATED VITHIN THE HCIU 

THEM TAREUSEDINTMLYMARESENTTO 
C THE DISCRETES ARE RECEIVED/YWSMTTED BY 'FRER' MD 

'FTER‘. 301'" OF WICN ARE CALLED BY ‘SVNCIR’ 
. TRANSHIT DISCRETE!) ARE ALSO SET ND OUTPUT IN 'EMIR‘ 

’ FRER' 
(DISCRETE FLAG RECEIVE) 

C CALLED NOE PER M W  FRAHE 
.READS IN THO I-BIT DATA vows ('FRL' AND 

'FRN‘) WHICH CONTAIN DISCRETES FR” 
0. FAILURE DETECTION BOARD ('FRLhfi-‘h‘lfl 
“DH: DIGITAL VF ('FRLG') 
O. GPO I /F “ M L .  

. STORES 'FRL' ” 0 '  PM ’ I N  PAGE 0 

’FTER’ 
(DISCRETE FLAG WIT)  

. CALLED ONCE PER DEIU PM 

. READS IN ONE O—BIT DATA m FRO! PAGE 0 
('F‘I’L‘) UNION MAINS DISCRETES BEING 
SEN? T0 

0. "ADC ( ' r tu ' )  
”0P0 I/F ('FTL5.l') 

ow'rw'rs 'FTL' 

'BTEEE 
(MCIU BITE PROCESSING) 

. SETS INTERFACE CONTROL FML PM!” IF 
FAILWE DETECTION FLAG SET ('FRLT'II) 

S PING/AUTO BRAKES 

"CW (“MARE SAFING CLEARS ALL DATA BEING m m  TO 
THE ‘35 VIA THE SERIAL DATA BUS 
ME INITIATED. SAFIM CAN “V BE CANCELLED HIT“ A 'CANCEL' 

. auto-mums ISSUES A BIT TO THE “HO-BRAKE CIRCUIT IN THE 
Fm 

AUTO MAKES CAN BE INITIATED BY THE GPO IN RESPONSE TO A 
comm m M BY THE HCIU AFTER 3N-FILTERlNB M ABE TACH 
BITE FAIL 

’ SAFER’ 
«sums: 

O CALLED ONCE PER MID FRAME JUST PRIOR 
TO CALLING 'DTSER’ 

. THE SAFINO PROCEDtREI 
0. SETS INTERNAL SAFING FLAG ( '  IFM') 
C. CLEARS ALL ABE TRANSHI‘I' m5 ( 'ATU-  

'AYB') BY BRANCHING "(3'0 'POIHER' 
C. CLEARS m TRANSHIT VORD 5 "SB 

('DTSH') 
0. SETS SAFIMG BIT HHICN DRIVES T‘LKBACK 

ON “C PANEL I'DYSHz') IF  AN AR” IS 
an ADD NOT IN POI" ( '  IFLJ'IU 

. PERFflHS THE SAFING FUNCTION WEN 
. .  MIU IS IN POM ( ‘  mw-u 
O. SAFING INITIATED BY THE me PANEL 

('DR3L7' '1) 
. .  SAFING FLAG IS SET ( '  IM'I I )  AM) 

NOT BEING CANCELLED ('DR3L6' '0) 
O RESETS VATCRDOG TIMER (T0 4) .  THE OH: 

”I” RIM FLAG ( 'RFS') .  AND THE GPO 
FAILmE WE FLAG ( '374' )  WEN SAFINO 
IS CANCELLED (‘DRBLS' '1) 

C RESETS INTERNAL SAFING FLAG ( '  lFIfi') ND 
CLEARS 'DTSH' WHEN SAFING CANCELLED. HCIU 
MT IN POIH. AND SAFINO NOT RECESTED 

’ CABR’ 
t auto BRAKES) 

. CALLED ONCE PER HCIU FRAME 

. SET AUTO-BRAKES BIT ('CTONI" WEN 
C. AUTOBRAKES WIDE!) BY THE OPC 

('TJOL4‘I'DYOL4' I!) 
O. ABE BITE TACH FAIL ( 'MT' IH IS 

SET IN BITE STATUS REGISTER FOR THREE 
CONSECUTIVE CVQLES 

. RESETS THE AUTO-BRAKES BIT WEN 
O. AUTWES N0 LWGER WED BY 

(I! W 
C. ABE TACH FAIL NO LONGER EXISTS ”D 

THE BRAKE SWITCH ON THE DEC PANEL 
IS CYCLED (ON-OFF) 

. WIES BRAKE SUITE“ STATUS INTO LAST 
PASS STATUS FLAG ('ABRFS‘) 

. MAKES TALKBACK SET IN 'DTSER' 

' BTZER' 
um: necessm: 

0 SETS 'ALL-BWES W BIT IN T40" IF 
DISCREI‘E FLAG PM FAILURE DEIECTION 
BOARD ( 'FRU') IS SET 

POWER-0N I N I T 1 AL I ZAT l ON ”02: 

’ POIMER’ 
(man-on mutuuznlou noon 

0 CALLEDMEPEIBIUFRMIEIEMTHE 
BEGIDNING 0F ’SYNCIR‘ 

. WEN POI" FLAG ( '  Im‘)  IS SE‘I’I 
0. SETS INTERNAL SAFING FLAG ( '  mm) 
. .  CLEMS ALL ABE TRANSHIT ms ( 'ATU-  

'ATB‘) 
C. CLEARS ALL BIC TRANSI‘IIT mans IN 

0P0 RECEIVE PAGE ('OTO' -‘ 0T“. MD 
'DT‘I‘JOTG'). 'DTS' MO ’DTG' ARE 
SHRED IN PAGE 0 AM) NOT CLEARED NEE 

' 8T 1 ER’ 
(Pom PROCESSING) 

. SETS SAFING FLAG('IF1$') WEN IN POIII 
( '  IF!!!“ 

. WEI PM: FLAG (I: FAILIRE WARNING RESET 
(‘FRLIU ARES 
. .  CLEARS B|TE STATUS REGISTER ( '31.?)  
O. CLEARS RIMS/FAIL FLAGS ( 'RF‘)  
0. RESETS THE UATCHDOG TIMER ('VTCIIDG') 
C. RESETS lNTERNAL GPO FAIL FLAG ( '  lFLI') 

. RESETS POIH FLAG IF  Pom EN) FLAG ( '  ”111") 
IS SET 

’ BT3ER’ 
«Pom Paocsssmc) 

o cams wow. mar. mp. um". ”w. 
'T4OL'. 'T4on'. 'DTSL'. no unsu- umu: 
m POIH (Hm-n 

MCIU CPU 
0 SELF TESTS ME PERFMED T0 DUEMINE 'I’HE HEALTH 

THE RIMES” 

' CPUBER’ 
(cumin. moccssum um um 

.CALLED (NOE PER ICIU FRAME (EARLY IN 
'SYNCIR’) 

. TESTS THE HICROPROCESSOR HIT“ SETS 0F 
INSTRUCTIONS WHICH PRODUCE A PREDEFINED 
BIT-PATTERN WHEN THE TESTS ARE CMETE 

.SETS 'CTW T O ’  55' IF NO ERRORSARE 
Fm 

.OTHERUISE. SETS INTERFACE CMTROL FAIL 
mom- ”0 CPU TEST m ¢  Hm} 

'BTéEfi' 
"CID BITE PROCESSING) 

.SETS INTERFACE comm FAIL “3011'! IF 
FAILIRE DETECTIM FLAG SE? ('FRL'I'I'U 

’ BTSER’ 
(now an: mocsssmo) 

.HHEN INTERFACE CWTROL FAIL ( ' W l ' )  IS SET 
PM 3 CONSEWTIVE CYCLES! 
0 .  SETS I'ICIU FAILIRE "MINING ('CTOLQ'I 
. .  SETS HCIU FAILLRE HARM!” ( ’ T W )  
. 0  SETS "ASTER ALARM ('RFS') IF  NOT 

PREVIOUSLV WINT- 
. .  SETS I0? ALARM HUNG ( 'Mfl ' )  

NC I U RAW ROM 
. SELF TESTS ARE PERFW‘IED TO DETERMINE THE HEALTH 

OF moon “1155 HWY 

’ INRABER’ 
(INITIALIZE RAH mm 

. CALLED ME PER new PM (EARLY IN 
'SMIR'P 

.SELECTS THE W PAGE TO BE TESTED ( 0  To 4) 
BY 'RAIER ' 

.SETS THE RAH FAILIRE CMTER I'NRAF‘I T0 
-3 

’ RABERI’ 
mm mm 

. CALLED 22 TIRES PER Hill! Hunt 
0 TESYS DATA WY (SIX BITE: AT A VINE) 

8V WINK ND READ!“ A TEST PAWERN (55) 
MO ITS WLEHM (AM TO MD FRO! EACH 
"WV LOCATIW 

. Imam: RAH FAILIRE COIMTER ('IRAF‘) 
EACH TIME AN ERROR IS DE‘I’ECTED 

. SETS CHINE!) RAH Bl‘l’ IN 85!! ( ' m ' )  IF 
'MAP‘ GREATER TRAN M EWAL T0 ZERO 
("REE M MORE RAH FAILURES) q 

’ IRGYBER’ 
nulruuz: mm s a 7) 

. CALLED U'CE PER HClU FRAME (EARLY IN 
‘ SVNCIR' 

O SELECTS THE RM PAGE ( 6  0R 1') TO BE 
CflECKED IV ’RSTBER’ MD ‘ XRSTBER' 

’ R67BER' 
mm s n 1 elm 

. CALLED 16 "HES PER HCIU FRANZ 

. GENERAYES A CHECKS“! FOR A MLETE RM 
PAGE BY ADDING THE M79475 0F EIGNT 
HWY LOCATIONS To THE RAH “DECKS"! 
EACH T IM THE ROUTINE IS CALLED 

.ADDS RMOPEMS ( 3  AT A THE) To A 
CWSTANY (CHECKS!!!) UNION $000110 RESUJ 
IN ZERO. IF TNE RESULT IS MT 1530. 
'CBH“ !5 SET 

’ XRGYBER’ 
mm m a I. 7 mm 

. CALLED OICE PER HOW FRAME (LATE IN 
‘ SYNC IR‘ I 

O WIRES THE CHECKS“! GENERATED IY 
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PAYLOAD BAY oooas 

ALL A 11/23/17 CENTER LINE LATCHING MECHANISM INSTALLATION - 
PAYLOAD BAY noon 

ALL - 6/13/78 CENTER LINE uncmua MECHANISM INSTALLATION - 
PAYLOAD BAY ooons ' 

ALL A 4/23/30 omomsur INSTALLATION. RADIATOR MECHANISM 

ALL - 3/23/34 LINK INSTALLATION . RADIATOR DEPLOYMENT 

ALL A 2/7/30 LATCH MECHANISM INSTALLATION - RADIATOR 

ALL 0 1/1 7/36 MARKING-PAYLOAD BAY INTERIOR. INSTALLATION 
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FOR DETAILED COMPONENT AND LOGIC INFORMATION REFER TO: 

SSSH SSSH 
DUE H0 . DIG TITLE 

14.1 unmroas DEPLOY/ 
(SHEET 3) STOW 

14.2 mo OPEN/CLOSE 
(SHEET 1) HM OVERVIEW 

14.2 Pun SOFTWARE 
(SHEET 2) ovaavuewmss AND 

ass 

14.3 PAYLOAD amunou 
(SHEET 1) LATCH ELECTRICAL 

14.3 PAYLOAD RETENTION 
(SHEET 2) LATCH - MECH 

owe SIGNATURE 

14-"? ENGR w. c. ANDER _ 
ENGR 

_ 

14.24. 2 men 
sues 
sues 
ea 
euca 
sues 

VENDOR 
NAME 

ROCKWELL 

ROCKWELL 

ROCKWELL 

memoensou I .1 

“ M  24/34 

VENDOR 
DHG N0 . 

V570- 
590402 

V570- 
590409 

V570- 
750702 

V570- 
760709 

V570- 
540302 

V570- 
540309 

V570- 
760702 

V570- 
760709 

SS-P-0002- 
5806 

M60381!” 

OF350100. 
APPL. 
SSBPLBAY. 
LIT. 17314212 

NAS 
9-16920 

V570 
764412 

V570- 
760702 

V570- 
733199 

V570- 
733709 

V570- 
733897 

V570- 
540229 

V570- 
540202 

van-340101 

van-544100 

V073-544210 

W OMNIPLAN 

VENDOR 
REV SHEET "0 . 

ALL G 

ALL A 

ALL H 

ALL D 

ALL 1 

ALL 5 

ALL H 

ALL 0 

PAYLOAD G 
BAYDOOR 
SEQUENCE 

PAYLOAD L 
aavnooa 
sequence 

ALL 

PAYLOAD 1 
BAVDOOR 
sequence 

L¢5£ a 

AtL H 

1&2 c 

a o 

1&2 a 

1-4 c 

1-11 J 

1 A 

1 . 

1 . 

yGNATune 

ENGR ON 4141! 
swan 
swan 
ENGR 

ma Ln: 0 

VENDOR 
DRAHI HG DATE TITLE 

3/2433 scummc DIAGRAM - FREON RADIATOR DEPLOYMENT 
suasvsrm (av-1oz) 

7/9/31 scnsmmc DIAGRAM - mean RADIATOR DEPLOYMENT ‘ 
sussvsrm (av-103 & SUBS) ? 

8/15/86 SCHEMATIC DIAGRAM - MOTOR CONTROL ASSY ‘ 
POWER DISTRIBUTION (av-1oz) 

8/15/86 scuemmc DIAGRAM - MOTOR CONTROL ASSY § 
powen ousmaunou (av-103 a SUBS) 

5/21/86 scummc DIAGRAM . PAYLOAD BAY noon cams 
SUBSYSTEM (CV-102) 1 

5/19/86 SCHEMATIC DIAGRAM - PAYLOAD BAY 0003 cows ‘ 
suasvsnm (ovaoa & SUBS) ; 

l 
8/15/86 scummc DIAGRAM - MOTOR CONTROL ASSY ‘ 

rowan msmaunon (av-1oz) , 
\ 

8/15/86 SCHEMATIC DIAGRAM - MOTOR CONTROL ASSY ‘ POWER ousmaunon (av-103 a. SUBS) 
SPACE SHUTTLE PROGRAM onanea PROJECT COMPUTER } PROGRAM DEVELOPMENT SPECIFICATION, VOLUME v, 1 

BOOK 8: SYSTEMS MANAGEMENT LEVEL 3 SOFTWARE 
REQUIREMENTS ; 

10/14/33 ass PROGRAM REQUIREMENTS DOCUMENT 1 

11/10/31 PAYLOAD BAY noon HAL coo: 

9/9/87 SPACE suume PROGRAMS ORBITER AVIomcs 
SOFTWARE OPERATIONAL DETAILED DESIGN 
specmcmou VOL m mu 2 SM 

9/17/82 SCHEMATIC DIAGRAM - 
MID moron com ASSY no. 1 RIGHT FWD mo 
FUSELAGE 

8/15/86 SCHEMATIC DIAGRAM 1 
MOTOR CONTROL assv rowan DISTRIBUTION ? 

9/30/86 SCHEMATIC DIAGRAM 
oac PANEL R13A2 RIGHT HAND CONSOLE 

5/10/84 SCHEMATIC DIAGRAM 
PANEL A6A1 AFT on ORBIT 5n 

5/8/85 scummc DIAGRAM 
oac PANEL MA73C MID DECK BAY an ‘ 

J 
\ 

4/1/35 SCHEMATIC DIAGRAM 
PAYLOAD RETENTION suasvs (515-23) 

10/30/86 SCHEMATIC DIAGRAM 
PAYLOAD RETENTION sussvsrem 

6/29/82 FITTING - Lonesaou BRIDGE, xo 636.00 TO xo 693.00. MID FUSELAGE. ASSY or 
2/23/34 LATCH ASSY - LIGHTWEIGHT Loucsnou ((COMPLETE) 
7/21/33 GEARBOX ASSEMBLY - MECHANISM omve. 

LIGHTWEIGHT LONGERON LATCH 
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FOR DETAILED COMPONENT AND LOGIC INFORMATION REFER TO: 

VENDOR 
SSSH SSSH VENDOR VENDOR VENDOR REV D A T E {may} HG 

0'6 "0 . W5 TITLE WE DUE N0 . SHEET "0. TITLE 

14.3 PAYLOAD RETENTION van-544230 1 - mam LATCH ASSY . MlDDLEWEIGHT LONGERON COMPLETE 
[SHEET 2) LATCH - MECH 
(coucm van-544300 1 A 12mm LATCH ASSEMBLY - KEEL. LIGHTWEIGHT 

van-544100 1 - 4 - 4mm DESIGN LAYOUT - LIGHT w'r LONGERON RETENTION 
LATCH 

van-340330 '1 & 2 . 911 5m BRIDGE nmua - KEEL LT m. an no 2 ASSY OF 
R. I. van-544110 1 - 3 - 3:121:13 FRAME SET- LlGHTWEIGHT LONGERON LATCH. ASSEMBLY 

van-544221 1 - 311m: GUIDE - EXTENDED LIGHTWEIGHT LONGERON LATCH 
n. I. van-544227 1 - 3 A 12mm: FRAME - MIDDLEWEIGHT LONGERON LATCH ASSY 
n. r. van-544302 1 A 123s GUIDE. SHORT END FINISHED 

van-544552 1 a 2 A mums GUIDE ASSY - 18 mm. SHORT END. PRLA 
vows-544301 1 . 2x531 GUIDE. LONG END FINISHED 
van-544302 1 A 1:23/83 GUIDE. SHORT END FINISHED 
van-544530 1 - 2/34 GUIDE assv - SHORT END. PRLA 
VHS-544600 1 - ansraa LATCH ASSEMBLY - MODIFiED MIDDLE WEIGHT 

(COMPLETE) 
van-544240 1 a. z - 4mm GUIDE assv - LIGHTWEIGHT LONGERON LATCH 

14.4 ms nu: PANEL CAE 12035511411. 1-3 E ms POWER AND GROUNDING sans 03.: suasvsrm 
(SHEET 1) 1.300 

CAE 503730031. 1—2 c 5:32 PRINTED wmmc ASSEMBLY DISCRETE INPUT/OUTPUT 
1.268 

as 5037305411. . 1-2 D 5(82 cancun CARD ASSEMBLY MCIU INTERFACE AND 
1.268 ADDRESS DECODER 

CAE eosmom. 1 a 5x32 PRtNTED WIRING ASSEMBLY NUMEt READ our 
1.253 DRIVE 

CAE 5037315411. 1 A 10/73 cmcurr CARD ASSEMBLY om CONVERTER A1 
1.258 

CAE 503132551. 1 o 11' m pmmeo WIRING BOARD HAND CONTROLLER DEMOD 
1.253 INTERFACE 

CAE answnsm. 1 a 2m TRANSLATION HAND CONTROLLER (THC) A2A2 
1.335 

CAE EDS?899.51. 1 a 5:77 CIRCUIT CARD ASSEMBLY R.H.C. a. T.H.C. OSCILLATOR 
1.340 CIRCUIT 

CAE 6092020111. 1-7 c 5/32 sums D&C SUBSY'STEM 
1.334 

CAE 2094335411. 1 c 532 cmcurr CARD ASSEMBLY MASTER ALARM a. HARD WIRED 
1.268 SWITCHING CIRCUIT 

CAE 509540031. 1 c 1/81 cmcun' CARD ASSEMBLY momma MAZAE 
1.268 

one 509640101. 1.; c 3:79 cmcun CARD ASSEMBLY INTERFACE A1A2A2 
1.268 

CAE ED964041“. 1-2 A 6/81 cmcmr CARD ASSEMBLY oac PROTECTION A1A2A8 
1.268 

NASA 51533103307 1 - 3/84 WIRING DIAGRAM RMS om: IFM 

owe S'Gfl‘wfli ””5 I owe S'GNATURE 0‘“ l NATIONAL Asaomuncs AND SPACE ADMINISTRATION 
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FOR DETAILED COMPONENT AND LOGIC INFORMATION REFER TO: 

SSSH 
DIG HO . 

14.4 
(SHEET 2) 

14.4 
(SHEET 3) 

14.4 
(SHEET 4) 

14.4 
(SHEET 5) 

14.4-4 

SSS“ VENDOR VENDOR VENDOR 
nus TITLE NAME we no. SHEET no. "EV ”ATE 

ms MCIU SPAR 2563740 1 or 1 6A 2110178 

2553743 1 a 2 - 1/30/78 

2563749 1 or 1 - mono 

2563751 1 or 1 1 msna 
2563752 1 OF 1 3 1/25/13 
2563754 1 or 1 9 7/1/13 
2563755 1 or 1 3 1/19/78 
2563756 1 ds 2 24 2/10/13 
2563756 2 OF 2 24 2/10/13 
2567757 1 or 1 . 2/1 0/18 

ms SPA SPAR 2553911 1/1 2 7-31 
" 2563112 1/1 1 1.73 
" 2553111 1am I 13 11-82 
" 2563718 1/1 3 4-81 
" 2563719 m 5 6-81 
" 2563721 m 3A 11-32 
" 2553722 mm 3A 11-32 
‘ 2563723 121 5 342 
" 5114052120 1/1 P 9-84 
" 5114052121 1:2 P 9-84 

ms 30A SPAR 2559029 117m 2 4-31 
" 2559039 m a 10-82 
" 2559044 1 a. m 1 , 4-31 
" 2553112 1/1 1 7-73 
SPAR 2563735 M GA 11-82 
' 2563737 115m 03 10-32 
“ 2563739 1/1 1 8-78 
" 5114052121 2/2 P 9-84 
CAE 5092020 1-3/7 3 no 

ms CONTROL SYSTEM SPAR 2559032 2A 7/81 
(EEEU AND MOTOR 
common 

' 2553764 53 12/81 
" 2563765 53 12/81 

" 2511253. 10/32 
5501 

" 2571253- 10/82 
5502 

SIGNATURE | DATE owe SIGNATURE 

ENGR . HERA » , 14.4.5 ENGR D. PALLESEN 
flEM’ZHm WEE. men ' 

ENGR AALLEE , ENGR 
ENGR /I 7—3-3? ENGR 
ENGR VAA. LEE # 7 APP 
ENGRJW L Log 7-!7— APP ‘ 6! l 
ENGR V OMNIPLAN 
ENGR [ m  m; D I PCN 

VENDOR 
DRAUI HG 

TI TLE 

CONDITIONER. POWER MANIPULATOR 
CONTROLLER SCHEMATIC DIAGRAM 

INTERFACE UNIT. MANIPULATOR CONTROLLER 
SCHEMAt DIAGRAM 

INTERFACE UNIT. MANIPULATOR 
CONTROLLER BLOCK DIAGRAM 

DETECTOR, FAILURE SCHEMATIC DIAGRAM 

INTERFACE. ANALOG SCHEMATIC DIAGRAM 

INTERFACE, COMPUTER SCHEMATIC DIAGRAM 

INTERFACE. DIGITAL SCHEMATIC DIAGRAM 

MEMORY, COMPUTER SCHMATIC DIAGRAM 
MEMORY. COMPUTER SCHEMATIC DIAGRAM 

COM PUTER. MICROPROCESSOR SCHEMATIC DIAGRAM 

GENERATOR. PULSE-WIDTH MODULATOR 

ELECTRONICS SUB-ASSV. PWR SWITCH 

CONTROLLER. PWR SIGNAL 

LIMITER. CURRENT 

DRIVER. INDUCTOSVN TIMER 

COMPARATOR. RATE 

INTERFACE ELECTRONICS 

ENCODER. PHASE LOCKED LOOP 

ENCODER. JOINT 

JOINT. COMMUTATOR SCANNER ASSY. ‘ 

PROCESSOR. ANALOG 

GENERATOR, PULSE-WIDTH MODULATOR 

CONTROLLER. POWER CONDITIONER 

ELECTRONICS SUBoASSY. PWR SWITCH 

AMPLIFIER, BACKUP DRIVE 

CONTROLLER, PWR SIGNAL 

CONVERTER, POWER 

JOINT, COMMUTATOR SCANNER ASSY 

SRMS D&C SUBSVSTEM 

POWER CONDUTIONER SUBASSEMBLY 

EE ELECTRONIC UNIT SCHEMATIC DIAGRAM 

COMMAND AND COMMUTATION LOGIC SCHEMATIC 
DIAGRAM 

POWER CONDITIONER 

EEEU FUNCTIONAL DIAGRAM 
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FOR DETAILED COMPONENT-AND LOGIC INFORMATION REFER TO: 

_ VENDOR sssu sssu VENDOR veunon VENDOR REV DATE DRAM us 
DUE H0. DUE TITLE NAME DUE l0 . SHEET “0 . TITLE 

span 251231 1- 10132 POWER CONDITIONER CONTROLLER 
5501 

' 2572930. 10/32 COM MAND AND COM MUTATION LOGIC. FUNCTIONAL 
5502 DIAGRAM 

" 2578223 1am MCIU SOFTWARE DOCUMENTATION 
14.4 ms mimosn‘r/ SPAR SPAR-RM S-M- smea INTERMEDIATE MAINTENANCE MANUAL. 

(SHEET 6) HEATER ELEMENTS 1140-1 MANIPU LATOR ARM 
SPAR-RMS-M- 5mm DEPOT. REPAIR, AND OVERHAUL MANUAL 
1140-3 ELBOW JOINT snu 
SPAR-RMS-M- males DEPOT. REPAIR. AND OVERHAUL MANUAL. 
1140-4 SHOULDER JOINT snu 
SPAR-RMS-M- 1005(83 DEPOT. REPAIR. AND OVERHAUL MANUAL. 
1140-7 END EFFECTOR LRU 

ILL vs12-955099 11:22:35 ELECTRICAL SCHEMATIC. 
SSNA REMOTE MANIPULATOR ARM 
vsn-sssmz SIS/86 ELECTRICAL SCHEMATIC. 
SSNA REMOTE MANIPULATOR ARM 

14.4 ms MECHANICAL SPAR RM S-M-1 140- - 
(sun? 1) OVERVIEW 3-052 SHEET 1 5:33 ELBOW JOINT MECHANICAL ASSEMBLY 

SPAR RM S-M-1 140- 
34353 SHEET 2 5/33 ELBOW JOINT MECHANiCAL ASSEMBLY 

SPAR nus-M4140- 
3-054 SHEET 3 5/33 ELBOW JOINT MECHANICAL ASSEMBLY 

SPAR RM sm-mo- 
3-055 5183 ELBOW JOINT 61 GEARBOX 

SPAR RMS-M-1 140- 
1-004 5/53 MANIPULATOR ARM OVERALL DIMENSIONS 

SPAR nus-M4140. 
2-001 3232 JOINT MOTOR MODULE FRONTIPIECE 

SPAR m S-M-1 140— 
2-002 332 MAIN COMPONENTS or TYPICAL JOINT MOTOR MODULE 

SPAR RMS-M-1 140- 
2-013 3x82 MOTOR MODULE ASSEMBLY 

SPAR RM S-M-1140- 
3-003 533 ELBOW 10m OVERALL DIMENSIONS 

5m: .. RMS-M-1 140- 
3-004 533 ELBOW JOINT MAJOR COM PONENTS (PORT VIEW) 

sun EMS-M4140- 
3-905 5m ELBOW JOINT MAJOR COMPONENTS 

(STARBOARD VIEW) 
SPAR nus-M4140- 

3-026 5x33 ASSEM BLY 0F POSITION suconen 
SPAR mus-M4140- 

3-050 5133 ELnow 10m sau 
SPAR nus-M4140- 

4-014 SHEET 2 or 6 2133 SHOULDER JOINT sau 
SPAR nus-M4140- 

4-041 2133 SHOULDER JOINT OVERALL DIMENSIONS 
SPAR RMS-M-1 mo- 

a-oaz 2:83 SHOULDER JOINT (PORT VIEW] 
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FOR DETAILED COMPONENT AND LOGIC INFORMATION REFER TO: 

VENDOR 
sssu sssu VENDOR VENDOR VENDOR REV om annulus 

DUE '0. M TITLE WE M "0. SHEET "0. TITLE 

14.4 sun nasal-uno- 
(SHEET 7) 4-049 2/33 SECflONAI. VIEW 0: SHOULDER YAW ASSEMBLY 
(couc‘o) sun RMS-M-1 140- 

5-002 5134 wmsnomr (PORT VIEW) 
sun RMS-M-1 140- 

5-023 SHEET 1 5m waosr PITCH/VAN ASSEMBLY 
sun nus-M4140- SHEETZ 5m wmsr PITCH/VAN ASSEMBLY 

5-024 
SPAR RMS-M-1140- sneera 5/84 WRIST PlTCH/YAW ASSEMBLY 

s-ozs 
sun «mu-114m SHEEN! 5m wmsr pncumxw ASSEMBLY 

5-026 
sun mum-1 no. 

5-032 suem 5/34 WRIST ROLL ASSEMBLY 
sun RMS-M-l 140- 

5-033 SHEETZ 5/34 wmsr ROLL assemur 
SPAR ms-M-nao. 

5-035 . 5/34 WRIST GI DRIVE ASSEMBLY 
sun nus-M4140. 

7-024 was END EFFECTOR MAJOR COMPONENTS 
SPAR RMS-M-1 140- was sup macros suns mo mmmzs GEAR mm 

1-026 
sun 31140-0455 ma PRECAPTURE MISAUGNMENT ENVELOPE 
SPAR Gas-0045 m ELBOW JOINT GEAR mm 1 

SPAR ms ICD 1 1. ‘ 1 
5. FIG 3-3 F 5/32 ccrv AND LIGHT DESIGN CONFIGURATION 

NASA FIG. 
3.1.2.1.3-1 SHEET 2 AND 3 1m ova-0mm DEPLOYMENT/RETRIEVAL CLEARANCES 

suums ORBITER/CARGO STANDARD INTERFACES 
(ICD 2.19001. VOL xw. ATT 1) 

NASA FIG. 
3.1.2.1.4-1 sneer 7 OF 3 mo PAYLOAD CLEARANCE ENVELOPE mmusnous 

~ saume ORBITER/CARGO STANDARD mnnmcss 
«co 2-19001,VOL xuv, KIT 1) 

14.4 ms ELEC ov ROCKWELL van-540552 1-5 3 11/30/85 SCHEMATIC ocAGnAM - REMOTE MANIPULATOR ARM 
(SHEET 3) suasvsrm 

vs7o-540559 1.5 - 1/31/34 SCHEMATIC DIAGRAM - REMOTE MANIPULATOR ARM 
sunsvsrm 

vsn-sssoss SGNA ' A 2123/“ ELECTRICAL scummc REMOTE MANIPULATOR ARM 
vs72-9551oz ssuA E 8/15/87 ELECTRICAL scusmmc REMOTE MANIPULATOR ARM 
vs7o-754512 1.3 A 7/21/86 SCHEMAnc DIAGRAM — MID MCA #1 

RIGHT FWD MID FUS 
vsnnmw 1-8 c size/86 SCHEMATIC DIAGRAM - MID MCA #1 

RIGHT FWD MID FUS 
vs7o-164522 1-13 3 1/21/35 SCHEMATIC DIAGRAM - MID MCA #2 

RIGHT rwo MID FUS 
van-70429 1-13 F 6/20/86 SCHEMATIC DIAGRAM . mo MCA #2 

RIGHT rwo MID FUS 
vsnmasaz 1-11 3 1/21/86 scummc DIAGRAM - MID MCA #3 

MID FUSELAGE 
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FOR DETAIILEDraCOMPONENT AND‘LOGICINFORMATION REFER TO: 

855“ 

14.5 
(SHEET 1) 

14.5 
(SHEET 2) 

".6-1 
(SHEET 1) 

“.6 
(SHEET 2) 

DWG 

1 4.4-8 

14.5-1 

14.5-2 

nus nrua 

RMS SW 0V 

RMS SW 0V 

RMS MPH/MRI. ELEC 

MPH/MRI. "EC" 2 

SIGNATURE 

ENGR D. WAGNER 
ENGR o 

ENGR C. DOLE 

415M, 
ENGR C. DOLE 

ENGR [ 1 %  
man ' 
ENGR 

VEIMR 
IME 

IBM 

IBM 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

ROCKWELL 

VEIWR 
[HG I0 . 

WWII-761439 

V5104“! 

wan-19449 

VS70-9?5099 

V570-976102 

NASQ. 
1““ 

$5.9m:- 
no 

MASS-14m 

WHO-54051 2 

WHO-540519 

[WI-955099 

V572-9551 02 

VS70-540702 

WHO-540709 

V572-955099 

V572-9561 02 

V082- 

V082- 
544601 

V082- 
544650 

V“!- 
“£651 

V002- 
544835 

V082- 
544740 

V082- 
$44850 

DATE I owe 

|_“-6_-'_ em 
14.6-2 

7/ 

W Lrno 

VEImR 
VENDOR REV om: mums 

SHEET m . TITLE 

1.11 E 512m scumamc DIAGRAM - mo MCA :3 
mo FUSELAGE 

142 1 7/23/86 scueumc mama - mo mm M 
RIGHT FWD mo ms 1 

1-12 F 6/20/86 scummc DIAGRAM - mo MCA #4 1 
RIGHT FWD mo FUS 

1M5 A 3/23/39 PRE-FLT nus 1 a. 2 com. 
- MONITOR. AND msmaunou 

was 6 BIS/81 new nus 1 a. 2 com. 
momma. AND ousmsunou 

om 10/3/86 OPERATIONAL DETAILED DESIGN SPECIFICATION 

ms SOFTWARE cone LISTING 
cvos LEVEL A 

on 10/3/86 OPERATIONAL DETAILED DESIGN SPECIFICATION 
‘ ms SOFTWARE cone LISTING 

1 a 2 3 5/5/34 SCHEMATIC DIAGRAM-PORT MANIPULATOR osm 
common. sussvsrm 

1 a 2 A 5/1 1/34 scummc DIAGRAM PORT MANIPULATOR QEPLMT 
CONTROL sussvsrm 

56 HA a. 56 HI A 2/23/88 PORT MANIPULATOR DEPLOYMENT SYSTEM 1 
55 HA 3. 56 m: E 4/22/35 PORT MANIPULATOR DEPLOYMENT svsreu 1 

1-3 I. 5/3/34 SCHEMATIC DIAGRAM PORT MANIP am urea 
common. suasvsnm 

1 .2 . A 3/15/31 SCHEMA‘I’IC DIAGRAM PORT MANIP RETTN LATCH 
common. suasvsrsu 

56 KA & 56 KB A 2/11/35 SCHEMATIC DIAGRAM PORT MANIP am LATCH 
CONTROL suasvsrm 

56 KA & 56 KB E 4/22/35 scummc DIAGRAM PORT MANIP REITN LATCH 
CONTROL sunsvsrm 

1 A 5/1/19 MECHANISM ASSEMBLY - MPM SHOULDER 

1. 2 A 8/4/81 FITTING ASSEMBLY - LOWER SHOULDER, mm 

2. 3 A 6/14/79 MECHANISM ASSEMBLV . RETENTION PEDESTAL 

. 1 A 3/25/31 m‘nua ASSEMBLY - LOWER RETENTION. mm 

10/23/19 MECHANISM ASSEMBLY - SWITCH » 
MANIPULATOR LATCH MECHANISM 

1 1/26/79 use ASSEMBLY - RETENTION. MPM 

1 A 2/15/31 MANIPULATOR Posmoume MECHANISM 
A asssmuv - UPPER 
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C-BO/E. Robinson 
C-87/B. Reltz 

1250 Academy Park Loop 
Colorado Springs. CO 
Attn: F. Fitzwatel' 

P. O. Box 3504 
Sunnyvale. CA 94088-3504 
Attn: 6440/3. L. Sheffield 

P. O. Box 6119. Dept. 6550 
Vandenberg AFB, CA 93437 
Attn: Bldg. 71oo-a/w. L. nosenthal 
1100 Lockheed Way 
Titusville. FL 32780 
Attn: LSO-178/C. w. Floyd (35) 

LSO-I 55/R. Wollen 
LSD-002 (Hughes BIdVP. Scott 

Kennedy Space Center, FL 32899 
Attn: LSD-0381C. Gaither 

LSD-397m. w. Allen 
LSD-2251?. Yarbtough 

2555 N. Hollywood Way 
P. O. Box 551 
Burbank. CA 91520 
Attn: Dept 6446/8. Mlslurak 

MARTIN MARIETTA 
Kennedy Space Center 
Florida 32899 
Attn: MMC-I/L. S. Favata (2) 

MMC 
P. O .Box 29304 
New Orleans. LA 70189 
Attn: 351411. Perlcon'e 

MDAC 
16055 Space Center Blvd. 
Houston. TX 77062 
Ann: TWRISZOIJ. P. Dennis 

TSEIM. A. Sheppard 
T616ID. 1. Hull 
TGIBIR. F. Overmyer 

J. Wedetgren 
T620/D. G. Franz 
T7411. Duval 

P. O. Box 21233 
Kennedy Space Cente'r, Fl. 32899 
Attn: ADI-FBZOIC. F. Carver 

R. N. Ducharme 
J. Outing 

F860/G. w. Mountcasel 
F872/D. .I. Sanfou'd 
FZOOIJ. R. Schofleld 
F204'IR. C. Shane 
F228/G. L. Mook 
F900/P. S. Johnson 

P. A. Kremel' 
F952”. T. Kidd 

5301 Balsa Ave. 
Huntington Beach. CA 92647 
Attn: G.Gershzohn 
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MDAC-SPOC 
P. O. 80:: 212 
Cape Canaveral, FL 32920-0212 
Attn: R. T. Dorris 

V. C. Strianese 

MORTON THIOKOL 
Kennedy Space Center. FL 32899 
Attn: THIOIJ. Buchanan 

NAV. EXP. 0RD. 
Disposal Tech Center 
Indian Head. MD 20640 
Attn: 604218. Legagneux 

NRC OF CANADA 
Montreal Road 
Ottawa, Canada K1A 0R6 
Attn‘ M-GOIB. A. Aikenhead 

OMNIPLAN 
own-22215. Cole 
ozocmus. Kimbrell (4) 
PAN AM WORLD SERVICES, INC 
7315 N. Altantic Ave. 
Cape Canaveral. FL 32920-3792 
Attn: LSD-344m S. Cronler (2) 

P.R.C SYSTEMS SERVICES 
66 N. Atlantic Ave. 
Cocoa Beach, FL 32931: 
mm W. R. Baldwin 

RCA GOVT. SVCS. 
1050 Bay Area Blvd. 
Houston, Texas 77058 
Ann M. R. Bradley 

J F. Knight 
K Pabon 

ROCKWELL INTERNATIONAL 
12214 Lakewood Blvd. 
Downey. CA 90241 
Attn. A3551}. R. Ward (100) 

DAZSIAJ. Mauceri 
FA24IH. Mezzacappa 
FBBSIG. L. Price 
NE2IE. B. Perkins 
VRIJ. Cook 

D. Ewart 

555 Gemini 
Houston, TX 77058 
2C0 VD. Cantalamessa 

J. C. Kanon 
J. P. Madden 
R. G. Payne (2) 
B. Mitchell 
J. T. Taylor (2) 
D. J. Russell 

Kennedy Space Center. FL. 328% 
Attn: 2K7”. Damoff 

ZKZ‘IIR. E. James 
ZKIZIA. C. Martin 
ZKZSIA. Curry 
2K27IJ. Tribe 
ZK30ID. J. Bower 
ZKGSIL. K. McDonald 
ZKBBIF. H. Engel 

.I. W. Radcliff 

ROCKETDYNE TRIDENT DATA SYSTEMS 
6633 Canoga Ave. 5933 w. Century Blvd., Ste. 700 
Canoga Park, CA 91304 Los Angeles. CA 90045 
Attn: AC-SBID. Hausman Attn: M. Dunbar (2) 

R. Magnuson 
P. Seitz 6555 ATG 

Cape Canaveral AFS. FL 32925 
O & C Bldg. Room 1088 Attn: LVEIP. Mazur. Ma]. 
Kennedy Space Center. FL 32899 LVON. Segall, Maj. 
Attn: ROC-m. D. Solid 

ROC-HIL. Connell 

nsau 
Kennedy Space Center. Fl. 32899 
asanm. F. Cole 

RSOC 
600 Gemini 
Houston. TX 77058 
Attn: R14DIW. Janey 

R0581]. A. Swanson (3) 
R12NH. L. Bolling 

Q. B. Hawkins 
J. F. Yoder (6) 

R128-16/D.punn (4) 
R1603. Bertrand 
MEG/C. Wells (2) 
mm. Solis 
mas/a. w. Hager (2) 
menu. D. Pfleeger 
R1 1N1. Snowden 
UQONJ. Duce 

K. Cracker 
O30 BISTSOC ‘Fech Library 

SPACE INDUSTRIES, INC. 
711 W. Bay Area Blvd. Suite 320 

_ Webster, TX 77593-4001 
Attn: H. L. Williams 

SPAR AEROSPACE 
1700 Ormount Drive 
Weston, Ontario Canada MBLZW‘J 
Attn: P. Chadwick 

TECH LIFE SCI 
1290 Hercules. Suite 120 
Houston. TX 77058 
Attn: PARSEC IIIC. Litton 

1.6.5 
Kennedy Space Center 
Florida 32899 
Ann: TGS-1m. 3. Hoover 

HM 
Box 903 
Cape Canaveral. FL 32-920 
Attn: E. F. Sharp 

TRw-zln. E. Vreeland 

One Space Park 
Redondo Beach. CA 90278 
Attn: 13%972ID. Molgarrd 

T. State 

W 
P. O. Box 58327 ' 
Houston.Texas 77258 
Attn: D. K. Phillips 

B. Vaughn 
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