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" T": m is ‘T “57' no m m: M" ma tum: 12.5 1 "alarm on: an o cuscxs THAT PTLD nm In tlTfl'l 24: as VALID mo 5°" 51°? ENABLE/INHIBIT "“6 ' '3" ran Mm“ POSITION mm mm 12.5 5 mm mo 1:51 me Is 1mm TD arms”: sun: 2. m: sum: mm: suncn "gm.“ TEST assumes VALUE To PTLD INDEX. Is «07 IN THE PLUS m on “"9“ "mm mm”- case: “'5 ‘ mu: a FOR smug _ HEALTH momma (Hill! 12.5 1' 1:12:2a mo 1 0 IF ova m at arm (ITEM 25:. THEN ms , _ SINGLE anus ‘ ' ”5”“ TEI'PERATURE mama mm 12.5 a wzmua AUTO 2 DISPLAY mm AND sens-nuns an: (1 mm CALI-S . 2m mucus FL“; on ma TEST “E” m :3::.:f3°;:.:mu:m 3:: a. "m m . w «a sum mass m mm m ° magmzffiimw W “F m 5mm summon (mac) 12 5 at EFF mun. vnlczsua auto 4 HRIST mu. RANGE PORT on 5150 AS APPROPRIATE - _ ' mamas.) mo SEQUENCE man man mm FOR um 25. 3.3.5.1: 
"2‘29“" “1° “WE 57°F 0 ALL mes REQUEST FLAG AND ALL muss nsa LP HORK I NO DATA COMPOOL ‘ CRL TE) .. . HESSIONAI'DPAYLOADIID spam-arr é: EETH‘EHIRI: at; $210231 KINEl'Imc Mien GENERATOR (EKG! '12: 11’ 0 sea wzxzsuza CONTROL MODE ENTER mi may on ran nan 21 ”um an“: cm. VARIABLES Am FLAGS usszn Hum sanctum man an: mesmvsn an: ALWITI-H mm 12.5 4 frames; v "2‘2”“ ‘5 mo non: “LE“ a was Minna: on nessmz LINE ran :LLEm SEWER ans gems W551 MAL Hon: to woman. AND wosmou now I 12.5 5 sas waxes!“ as ma non: sneer amass. - 3. man: ARE no 1m HEALTH Hanna“ I 12.5 1 up. name“ as m comm. RIGIDIZE 5:1.c 3 3 3.2 m m mm columns Faun THE um: 199mm: manna mm 12.5 a an TEST Hanan as warm. comm. DERIGIDIZE SELECT - - are com “IL WE m 

4 m°”'m”'°“m"“'“fln ms mtgmrsflmm ii": To 4 “mm 5m“ “m" 5m“ m °°"' “" "W" m - =' - mean can FAIL «on: m 5x151 AT 1m: or none mm snows: mm mm: 12.5 n vmsooaa JOINT ANGLE lSCHEDULES RCD— UDECODE (ROD) RYF—CNV (RYE) menu as: m nan srop ‘ VT’ASOOAJ VEI. IVY/z uoumn use mm CONVERSION mocsssm were “IL son: an ' W L Y  HCUJSIVE WES V12flM§J mi?!“ ”VIZ RPO__ RPOS ( R P O )  _ I C F  FIIL m m men out: "2‘3”“ ammo: "W" "550%” ”5'7”" mm'“” o mucus “l FLAGS ma REwEST FLAGS mm o PERFORHS Hc PROCESSING: E: FML m nan 1. m: am Is AT BEST. AND KINEMATIC mm cannon (mm: 12.5 1 an £99}:c nemucs V12K3005J an: mm INPUT W W  SAVES 1" WING W “W” 0 ”'95 "c ““555- ABE com FAIL m fififl 2. THE me seems: men/stop aura Simmer: Paocasson IRAS! 12.5 3 me: warm TEST 0 DETEHHINES JOINT m1.“ at assowmo THE m mun sonar. 0 9:1:c Hc MOVERS- 2" FILTERS "‘9 .nrr mm FAIL us: mu: mmm mm 3mm :5 In ”S may mo «mm: an: nmlrm mm 12.5 4 warm: Pom TEI'I’ ”55"“ “’m mm m m  m” “WWW-‘35 “‘LWES W 253°“ W rm FAIL (5: none mm “no In AT “CH OF THE JOINTS . PERFMHS SHITCH HEIRMCHY MD DETERHINES IND comm: Posmou minus new mm 12.5 s vmaoou 5130 Tan ' ”"33 M b  arc FAIL :2) nous nan HEALTH Hanna! (mm 12 s 1 5E: ”'3 - ““5 Pm“ “'7“ max. "°"’” suncu "'3“ o LIHITS MAXIM nsmmons To 93 ' 14-4-17 nzxgm SIWDIIECT DRIVE 4. O CHECKS IF EACH JOINT ANGLE DETERHINEO IS AND ME SHITCH INDEX IN HORKING m m  I W I .  SPA FUR FAIL {53 NONE RBI'I Tmmm mum mm 12.5 I 1mm" ITS sommp LIHITS. n- 50 ms CW5 “‘9 SUBTR‘GTS “FF ”MN”- sn com FAIL :51 Mom: Ran Tom. VELMITY {mg 12.5 9 "3‘3”“ s'W-F’D'W ”"5 " on ” . t  mo. 0 mans surrcu mscm'zs INTO 3-STATE means I TURNS arr Hc NULL FLM: FDR DEFLECTIONS m non: ENTER non: “a. me wanna DISPLAY mom m s  10 M 70 new ”In 4mm SELECT sun's" smmos mo sues mm m uonxmc moot. OUTSIDE HULL ammo. yam RATE nee m mmfldgm .5 . . .  . 0 IF FAIL me on. sns um um cu run we INVERTS PITCH ms nu “was TO men — smut WIN (ENC) 12.5 H . 0 RATE mg m m: “ $ . 3 n  ‘ wausmoa mall mu 0 ' r  1 . o a: no mo PL ID Fm ssucrsn mm m: acumen . :mwncmcummat'r AL. unuosns. l.- m m m  mum musws MILES " nausoua sumo-I 9mm ram 095 rmusmun sue mom. was: mo swan 5A MB IN PROGRESS R00- . an macro: venom m mm 0 IF FA"- Fl-AG OFF: SETS 0"“ W 6" FLAG ' m mm mow. tam. IF m m: IS SELECTED! NONE nae. JV" 
W"  venom can ml- 2» m 6110 El INDEX - wow. 0009 PL INIT - PAYLOAD wruasn Ham: maagmms.mm mom PL INIT ID. 0000 W INIT ' W IHIT FL“: . “ cm °‘ "“3 “P “5°35“ mo ”"5 ammo 1” o DETERNIHES a mu JOINT muss - men RA‘I’ES/ Full/HIDE? PUB NONE m mum“ HRIST PITCH m m [:05 DESIRED . m m 955mm RETURNED ARE PLACED INTO MING carom. (emu. BEAR RATIO MD INVERTS SIGNS OF 1 T0 5 FOR “ 2 : n  m _ "anew msr nu men to can: no cow PM no DESIRED - . m um: um? pug . a. .F ”um mm: . connect PHASING. was: an: ussn 81’ 111: SINGLE masct mm: POE/NEG mu: muse 

MT - 32:33:: :E'i'gim m “9 assume. an mo EE RIGIDIZED - on. n - or? IF 9»e cmsmm enact. ggaglsommsmmw m Rafi 
P at "2:30:94 m1 m am: 5:; 3-3-8-9 “FM: " °FF ”'3 ‘5 DERIGIDIIED ' "L o mamms a FILTERED (sanctum) ACTUAL awn-no em mm“ much.“ va. x/wz 1:12:m sm amen we: 55:. o a: m rmsmou ma IS DETERHINED mus IS JOINT muss TO 3: usm Fan mspuw am 10 as mormmn. m sea 2 JOINT ME “I: IVY/R DERIGID ‘ - I - - - - - - - - - - _ _ _ _ _ _  - - - - -  - USED To m LIHPING MING EE W5}. DETEHNINE ARM AT REST FLAG. AR" SELECT m mmm’mm’mm'mmfifig 

1mm»: um: :20: J pm 5 m 0 IF an am Is sass-ran. man sass-m: PYLD max 0 “renames scum .Iom'r ms: EE RIBIDIZEWDERIOIDIZED m ROD-NIH mum xmz TEII' LED/AWN —" 31m; 51m?» :5" sauer- - PL ID Fan same: um um SELECTED 58 max - 0 ms THE ausss "mo :50. RATE DEMO I0 WED NONE RV" 
1- ran "WW meanness 5“ "3“ 1““ “WNW """"" '  ' m was: an: mm m FLAG - OFF. 55.2mm PYLD moat nsramrs To 1. 0 mm mm or was 2.3.5 Fan met no call SCALE us: Home mars vsmsa cum cm me. man an: WILTERED m mu: mm: 755' - “'5 71mm 711+: u m: SIGNALS on me INPUT WOOL (can) ms V5 4820!“ mass W . an F“ o mausrs must ROLL m FOR A m: or «so 9mm 5mm! INDEX nous non .J ~15v 9531010l on: , ”‘5 WT” 7° *N ”W" “F ‘ scams To «an usma ms'r ROLL rum. Jam suncu um nous mm “ “ W  ammze '3" INPUT COMPOOL ( CRBJ‘ICI ) I acumen-:9 cmmn m U“ I" “5‘ owner» HRIST ROLL muse ma non: 5mm INDEX Hun: mane 
R ”  I JOINT . RAH JOINT ANGLES ARE commas ram 16 an mums ILLEGAL "was. legal)? “raga? FLAG m: m.mmg _ I I m 0 “PUT ”FER- °°NTMNS 5"”: W R“ smusn ”"595" 1° ‘ son»: “‘4" man ° 7° 3“” o mars mmlsron am {-1 to 4201 To SEEflI-wm's 1mm: mun": mlliaa'uoznsmmsmmm . 5°!" "WT ”I". 0 an non srmus ARE m m  mm 12 an mess F {520 To -521. SELECTED a: moat m mm 5 ELM SIGNED INTEGER TO A SCALAR VALUE FEM "1.0 10 3.3.8.3 man's“: “Th (32} m RYE mm mm mm _ » +1‘0- maws‘roa season 19 :4: "one: main? Slum DATE mum m m  as am: mmmtm nu m r- . up to 4 mm meanmoa was man THE um we emu-rat m mmamr osou Team Fauna: 6/14/19 hm '- m m m m  m . moot. {lean ARE messso emu mu mu m: PORT/5TB" TB? ID W m RYE mu .— snuum m—I mmoa VLLUES stanza m mums mom tum BITE M m 5“" Baum: rs mm»: mans mun m THEMISTCII man. - an arm - 

3.3.3.5 } .  RMS/ SOFTWARE OVERV | EH can re? mo m I A . I . I - - .J 
J 

14.5  
am. “144-. .mn _ * BASIC R‘E'v"'D_| 
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C] 
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nu;- ywn I m l'l’l'l I VERSIM "In: 

I 
I 
I 
I 
I 

um- 
m or . 
noon: mm cs : 
AL“ THIS LHE 

RJS. RAE AND RTV. 
. CWUTES PM POSITION IN ORSITER STRWTLIIAL Fill 

AUTO HODE POSITION FEEDBACK USE BY BIS All! 
CWES POI! POSITIW IN WHEN MY AXES FOR 
5 ISPLAY B‘l' EDD- 

. CWUTES POI! ATTITUDE EULER ANGLES 1N WITH! 
ROTATION AXES STSTEH Fm DISPLAY I? BUD. 

. DETERHINES WEN THE ARI! GENT!" 15 HITHIH Elfll 
OF THE THREE SINGULARITY Tums MID SETS“ 
RESEYS YHE RESPECTIVE SIHGULARITY FLAG PM USE 
8'! mm. THE FIJGS HERE INITIALIZED TO OFF IN 
SUSPEID AND TEH’ WES. 

CALLED 

REX 

‘Z‘ 
n

-
-

m
-

u
-

-
—

u
‘

—
-

-
d

-
 

. OTflfilHISE. JOINTS ARE DRIVEN AT A RATE 
IETUEEN 

C THE RATES DETEHHINED “(WE ARE LIMITED 

14.5-1 
RFP_POS_.HOLD {RFP} 

POSITION noun 
0 cmms JOINT RATES necessm To 

ammo POSITION new 
ourmzncuicxms Isouronn 

PARTICILM JOINT- 
CGIIANDED. 

momma» To m: m 
THE smut}? mm m: m THE 
mm“. mm ANGLE. 

10 THE nu JOINT an: LlHIT. 
3.3.3.13 

— 

SINGLE our 

L 

I 
1 

l 
I 
l 
I 
I 
I 

L 

BASIC REV D 

RKLLKINGEN (RKG) 
KINEHA‘I'IC mu cal-sauna 

. WES NIH (ENTRY PMERSI JOINT ME 
SIDES AID COSINES AND DIS‘MHCE WINGS run 
USE BY HEP MD R“. 

. DETERHINES Mil! TRANSFMTIM HATMOESI Pm TO 
I METER STRUCTURAL. Pm TO ”M 
| WHITE]! STRUCTIRAL TO AM 

MAL.TEST an AUTO all 

NOTE! 
flfiP IS CALLED IN HANUAL. AUTO I1 TEST 
WES IN PLACE OF RFP ONLY WHEN comm 
(I . . .  MT IN POSITION HOLD WE) 

& 

DRIVE THE AM TO ITS SNAPSHOT POSIl 
WE. 

RRP..RRATE (RRP) 
mum an: mason 

. TAKES EE TRANS MTE CHIS NO SE BOT 
RATE CHIS FRO! MS MING AUTO MES 
MID FEM RJS MING MAL ND TES‘I’ 
MODES. THE ARI! DISTANCE MTATIWS 
APO JOINT INGLE SINES IND OOSINES FR“ 

8 MD WES S I !  JOINT RATE CHIS 
To IOHIEVE THE REQUIRED MINNIE!) 
HOTIM OF THE END arrsc'ron. 

. THE THREE SiNGULARI‘I’IES REGIME 
SPECIAL TREATMENT: 
O HHEN HEM! THE SH? SIHBULARIT'G Tl'lf 

Sl'l‘l' JOINT RA'I’E CI'IJ IS SET TO THE MAX 
CORRSE RITE on ZERO. DEPEIDENT GI 
THE WEB VALUE OF v-cou’uum OF 
THE “151' ma JOINT. THE REMAINING 
JOINT RATE CI'IJS IRE can" 
m LY. 

0 FM THE HRY SINGULARITY. THE m 
JOINT RATE 0!” IS SET TO ZERO. AM) 
THE OTHER FIVE CWUTED WLLY. 

. FOR THE ELP SiNfiJLARIT‘f. THE SH? 
JOINT RATE C!” I s  SET TO BAX COIRSE 
RATE FOR THlT JOINT OR ZERO. 
DEPENDENT N THE CDI'I’UTED "ME UP 
THE LINEAR VELOCITY ALNIG THE W 
SEGHENT Fflfil'l THE ELIOH JOINT TO THE 
"MST PITCH JOINT- THE REHIINING 
FIVE BEING WED WHY. 

. THE SIX MUTE!) JOINT RATE MS ARE 
Till-EN SCALE!) SO THAT NO conuuo EXCEEDS 
ITS JOINT‘S CORRESPGDIIN MAX COMES 
M. 

3.3...“ 

RTV. TOTVEL ( RTV) 
TOTAL mourn 

. PERFWS ACTUAL MD WED 
TRANS RATE AND ROT RATE PROCESSING 
FM MPU‘I’ TO THE RATE METER ”I: To 
DISPLAY 096. 

RHH. HLTH. HON‘ ( RHM-l 
“nun Hanna: 

0 CALLS RVH- 
. l F  fill! FIRST PISS FLAG IS W {SET on IN SUSPEIIJ 

WE INITIILIZATIM ”0 “EN WING Y0 IDLE 
PM TE? MITCH MOE}. PERFORMS FIRST PASS 
INITIALIZATIW 

. EE DERIGID. EE RELEASE m SHIGULARITY CHECKS 
ARE INITMUZED. 

. ALL ABE RELLTED FIULT coumzns ARE ZEROED. 
. PERFWS EE DERIGID CHECK m BENERITES mm 

ILARN FLM‘B son HISTER ALAN! BENERATIM FAULT 
INN“! FLAG All} EE DERIBID m FLAG m FALLT 

GENERATIN AND EE DERIBIDIZE EARNING 
FLAG Fm DIG PANEL USE. 

. PERFWS E! RELEASE CHECK ND GENERATES IIHH 
ALAIN FLAG. PAUL? m FLAG. EE RELEASE AW 
FLIG AND E! RELEASE EWING FLAG. 

. IF  WE! CHECK FLAG IS OFF. PERFORHS REACH 

CALLS 

LIHIT CHECKS All) GENERATES BHH ILARH FLhGp FAULT 
m FLAG. REICH LII'HT P05 mm FLLB {1-63. 
REACH LIHIT NEG m FLAG (1-6)  AID REACH LIHIY 
HUT!“ FLIG- 

.. IF  SOFT STG' LIHITS ENABLE/INHIBH’ FLAG IS “I. 
PERFWS SOFT ST? CHECK Fm EACH JOINT. IF  I 
JOINT 15 {INSIDE ITS REACH LIHIT WELOPE AND IS 
ALSO BE?“ ITS SOFT STCP LIHIT. THEN SOFTHMIE 
STOP FLAG IS WED III M ZERO JOINT RATE 
commas HIE ISSUED. 

. 2N FILTERS SINGULARITY MINORS AND BENERATES 
flfll‘l ALARH FLAG. FMT m FLAG. SINGULIRITY 
mm FLAG MD SINGLLIRITY WIN FLAG- 

.CALLS RH! TO 2!! FILTER ABE ELITE!) WIRE 
FMLlIIES {WARE BITE FLAGS 1-34]. 

3.3.0.14 

TEMP MONITOR HODEl 
RILTEMP (HIT) CALLS TEIIPERATIJIE accesses 

0 FOR acu nun 'fllEflfllSTOll so usen on 
THE Ann nun. ms nu: or 4 VALUES nan 
PASS} nae FOLLOWNS massm Is CALLS 

. ACTUAL RATE PROCESSING USES SIX scrum. 
JOINT RATES CWUTED IN RYE MD 
DISTANCE MUTATIONS. JOINT MLE 

I F  AN UPPER U! LWER TEI‘I’ERATIJIE 
Lifli'l' IS EXCEEDI. RIT ALARM 
FLAGS. FAULT m FLAG All} THE 
ASSOCIATED TEII’ FLAG IS TUNED 
IF THE FAILURE EXISTS FM [34 counts 
I 3  MN.) 

. THE HMS? CASE TEIPERATLR SINES ND COSINES. MD TRANSFORHATION 
HATRICES FEM EKG MID WINES THE 
ICTUIL FOR VELOCITY CWMENTS IN 
EITHER PLUS. EEOS on was DEPEIINNB ON 
THE ME. THE RESULT“? ACTUAL P08 
TRANS RATE IS ALSO DETERMINED. 

. WED RA'I'E PflOCESSING WES 
ZERO POE RATE commas 1F POSITIW 
m IS ICTIVE OR IF  NOT IN MIL. 
AUTO fl! TEST WES- OTHERHISE. THE 
PM con-urns FRO! EITHHI HAS (AUTO 
WES! on RJS {ML DR TEST} ABE 
WERTED TO EITHER 0355. 
”0 THE RESILTINT 
RATE [5  WED. 

E 
DEVIATIM Fm THE UNIT NO ITS ID 
ARE SAVED FOR GRIT TSP DISPLAY USE 3’! 
MD: AND THE Pu“ an STED TD" CM”! 
15 TURNED (II I f  ANY TEI'I’ DEVIITIN [5 
> ZERO. 

0 RH! IS CALLED T0 2N FILTER new RELATED 
WERE FMLLRES {WIRE BITE 
FLABS 1-61. 

PLOSOIEEOS 
MTRANS 

3 . 3 . . .  I s  

ROD. DDISP {ROD} 
mucus: msruv 

. THE METER ALAN" DISCRE‘FE IS TLHNED an 
IF HIT ALARM FLAG on RHH ALLEN FLAG (I! 
I“?! ALIEN FLAG on RYE ALW FLAG IS Cl 

0 CHECK CRT CAUTION DISCRETE IS TUNED 
GI IF RTE CHE“ CRT FLAG on mm CHECK 
CRT FLAG IS GI. 

I THE CH) PM RESULTIN‘I' TRANSLA‘HUI RATE 
AID ACT Pm flESLlTANT TRANSLM’HN RITE 
ARE DIVIDED BY THE SCALE FACT“! IN 
EFFECT ( .25 on 2.5! ”10 LIMITED TO A 
MAX VILUE OF 1.0. 

O THERHISTM TEI'I’ m CRITICAL TEN’ DATA 
I FIELDS. SIGN FIELDS AND DENIAL FIELDS 

ARE PROCESSED Fm THE SELECTED ARM 
1 BASED NI THE JOINT SHITCIII "DEX. 

. THE 8183! FIELD. DECIHAL FIELD All} DATA 
FIELD VALUES Fm EACH OF THE THREE 
DISPLAY aims IS SELECTED BASED GI 
THE PARAMETER SHITCH IIIDH IF IN All" 
[5  SELECTED on MT TSP fl! STID TEI‘I’ 
IS SELECTED. 

. THE DATA FIELD IS CCWERTED To A 
POSITIVE INTEGER. DECII‘IAL FIELD IS 
USED PM PLLCEHEN‘I’ OF THE BEINML 
PM!“ no SIGN FIELD FM M507 SIGN 
OF DiSPLAY. 

. l F F A U L T m F L A G I S M I F M L T  
"£5510! MOISISSUEDMEAOHOF 
THS 9! WM?!“ FLAGS THAT IS (ll 
UHILE THE ”EWING LAST PASS 
WIITION FLAG IS OFF. 

3.3.0. 17 

RVILCONEN (RVH) 
musmm m: means: cums 

. I F  MEI! MUH‘HIBIT FLIE 15 G! [ENABLEDI TREN 
E WEE canes: 

C IFMFIRSTPASSFLIG  ISNORENCODERCHESKHIAS 
INIIBITED LAST PASS. THE MINER CHECK P M “  
IRE INITMLIZED. 

. OTHERHISE. IF  NO ENCODEB CHECK FAILURES on Thai! 
FAILURES EXIST. THEN ENCWER CHECK I I: ENOOOER 
CHECK 2 ARE P m .  IF I FAILLBE is  DETECTED 
BY EITHER CHECK. THE RV" ALAHH FLAG AND RVH CHECK 
CRT FLIB IS TURNED Ml. 

C ENCODER CHECK l CONSISTS OF MARINE THE INSTAN- 
TMEGJS VALUE OF THE ENCUEI To A 5. 25 SEM 
INTEGRAL OF THE new (INPUT AND WIATINB I. 
FAILURE IF  THE 02'“!l IS [m5 THAN 1 DEB (TH 
SPEC LPDATABLE & LEVEL C INITIALIZED}. 

. success CHECK 2 (STUCK ENCODER CflEGKI WIATES 
FMLIIIES PM HHICH THE mecca: VALUE DOES NOT 
CHANGE WEN ”Tm RATE m s  EXCEED .1‘ W 5  
PM 10 SENS (23! M W  CYCLES). BOTH MSTMITS 
ABE TH SPEC WATABLE "I! LEVEL 8 INITIALIZI. 

. THE WSISTENCY CHECK FARMETERS ARE RESET IF  III-H 
FIRST PASS FLAG IS OH H BRAKES ON CI'I} CHANGES FROM 
IN TO OFF 08 LOADED RATE LIMIT FLAG CHANGES STATE. 
OTHERUISE IF THE BRAKES IRE OFF AND NO MSISTENCY 
CHECK FAILURES EXIST THE WSISTENCY CHECK ALGORITHHS 
ARE PERFOMEDI 
. Fm EACH JOINT. IF  THE TIC“ FAIL FLAG 15 OFF. THE 

TACH DATA CONSISTENCY CHECK IS PERFORHEB. 
. Fm EACH JOINT. IF  THE CORRESPUIJ N6 

FWWBACKDRIVE FLAG IS OFF {PHD DRIVE) an IF  THE 
INA FAIL DISCRETE IS ON THE! THE RATE ENVELOPE 
WIMY CHECK IS PERFWED. 

.RVHALABH m a m m a — c n m m  
CAUTIONFLAG l s m w m  IFAUT BRAKES 
ENABLE/INHIBIT 15 (ll. ALL BRAKES REG $118 [5 T M  
III m CHSiSTENCY NECK FMLURES. 

3.3.8.21 

RBI'LHDHFT ( RBH) 
mm: mm mutton Finalms 

0 EACH OF THE 34 WARE FAULTS - I 
THUG I‘IIIEN 

I 
811‘ IN THE FAULT WIATION TABLE 
SET IF THE FAILLRE I5  PRESENT 
on ”E CYCLES BEFORE HESSAGE GENERANM 
HCIU "ABC 1 
HOIU "CPO 2 
HCIIJ ICF '5 
BIC can FAIL 4 
THERH CK? FIIL 5 
GPO M FAIL 8 
BE ON“ FAIL T 
JNT new FML 8-13 
SPA m FAIL 14-“ 
SPA com FAIL 20-25 
HM FAIL 26-31 
JPC FAIL 32-33 
EE FAIL 34 

RNLENCODE (RNC) 
HCIU HOMER 

. JOINT m m  LIMITS ARE DETERHINED ma EACH 
JOINT Fill THE SELECTED ARI! (DEFALLT PM“. I f  
LII‘I'INB IS REWIRED. THE MMIA‘IE LIHI'T ( H  
on 153 IS USED. 

. THE SIX J01!" TE CHIS ME CONVERTED TO mm 
RATE CHIS BY 1’l9LYING IV THE GEAR RATIOS All} 
CflWERTiNB TO RADIANS ”D THE LAST PM VALUES 
OF EACH ARE SAVED IN A I’M—LEVEL STACK. 

. THE MST RECENT SET OF MT“ RATE CIDS ARE TREK 
WERTED TO cums VIA A THO-HECE LINEN! 
CALIHATIM WE. MED UP IN HAGNITUDE TO AN 
INTEGER W LIMITED TO I RANGE OF '2040 TO 2047. 
THE SIGN OF HOT“! RATE CHIS I. THIN 5 IS INVERTED 
ma WEN PRASINB. 

. THE RITE DEHMIJ ID [5  IWED m e  123 AND 
THE LATEST FM VALUES IRE SNIED IN I I’M-LEVEL 
STACK. 

. THE SIX MTG! RATE CHIS MD JOINT WENT LIHITS 
IRE REWERED HIT“ SHY BEING 6 ND ERR BEING I. 
TO HATCH THE CIDER 0F MISS]!!! TO THE ABE. 

I THE ACTUAL PM RESULTANT VELOCITY M m Pfi 
RESULT”?! VELOCITY ARE WER‘I’ED T0 LNSNNED 
INTEGERS (I 255 TO DRIVE “15 RATE METERS. 

. FM DEBIHAL INTEGER DIGITS FM 5168 OF THE 
THREE DISPLAYS IRE DETERHINED HITH LEADIIU ZERO 
WSSHII RMTIHG FRO! THE "PUT DAT‘ FIELD 
AM) THE ”PUT DECIHIL FIELD ms. 

0 TEEE SIX DENSISTW CHECK ERR-MT FLhflS. THE SIX 
manna GE“ FLAGS. THE E DERIBID UNI!“ ”II 
THE 55 RELEASE UNI!” IRE PACKED INTO l SINGLE 
1‘ BIT How. 

C THE SIX 1‘c DAT! CHECK FML ”D THE SIX RATE 
ENVELNE OHM FAIL FLAGS IRE PACKED INTO A 
SflflLE 13 BIT m .  

3.3.8.16 
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-

—
-
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—
-

-
4

—
—

-
—
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l ‘bH 

HMS SOFTHARE 

MANUAL. AUTO. SINGLE 9: TEST MODES 

MANUAL 8: TEST MODES ONLY 

RdiHANDCTL (RJS) 
Hm WLER 

. RATE m REUJEST FLAG IS SET TO 
OPPOSITE STITE Hflfll RATE HOLD SHITCI'I 
mums: STITE All! RESET "HEN PI. c m  
FLAG CHANGES STATE. 

. IF_RATE HOLD I 5  REGISTED. VERNIER 
SCALING FLAG. I“! PL TRANS RATE. HA)! PL 
ROTRATE. HOMILL FLIGMIJTHCMDRHC 
mums ME SAVED MIL RATE HOLD HWE 
IS aESflECTED. lF‘I’ER All ac NULL FLMB IS 
”SEW“? RECEIVED- ANY NEHHC 
commas ARE BIASED BY THE SAVED VILUES 
0F THC AND RHO- 

. Ell} EFFECT”! CW5 ARE MTED 
FM USE BY REP AS Pouch: 
C EACH Hc AXES mun SW53  

PRNORTIONAL TO THE Htl: DEFLECTIUI B‘l' 
THE MTIO OF THE W I  l‘l’E ESEL PL 
Ill TE W T  TO THE l'llX BC 
DEFLECTIM (AFTER “TRAINING OFF THE 
NULL a m  

CT"!  VECTGISDIOFTHEABOVETHCMO 
" C W  IS LII‘IITED BY THE 

m 
TO BE commas VIA THE VECTOR Film THE 
E! TO THE POI! AM THE TRANSFMNM 
HITRIXFRNITHEMTOTHEEEWED 
IN EKG. 

3.3.8.! 

AUTO HODES ONLuY 

RAS. AUTOSEQ (RAS) 
Amount: 5 m m  

. VALIDITS CONDITIMS WE l‘E‘I’ m ”I"! 
seem READY INOicATIGl. 

. INTERCEPTS AUTO SEGJ'ENCE PROCEED MD 
SYN ems PRU! THE M PANEL. 

. GENERATES EE RATE mans Fm MUSE 31' 
RIP REWIRED TO DRIVE THE PM FEM POINT 
TO POINT HITI'IIN AN IUTO SEWEHCE ALMG A 
STRAIGHT LINE PATH AT MAXI“! SCALED PL 
VEflN on OMSE RATE IS MUTE. 

C PERM HASHWT AT PAUSE POINTS on 
INT IN AN OCAS To name THE 

”I?! TO REST HITflIN REWIREI E. 
.UPDATESLASTPTNSPECMUHENAPOINT 

HAS BEEN ACHIEVED. 
3.3.l. 10 

I - - - - - - - - - - - - - - — — — - - — — — — ~ - — - - - n - - -  

SINGLE MODE ONLY 

RSC_SINCTL ( RSC) 
SINGLE JOINT comm. 

. FERFG‘HS SINGLE WE JOINT RATE 
Pflmsmc Fm THE SELECTED JOINT (JOINT 
SUITE" ”DEX 1-61. 

. HMNTMNS SELECTED JOINT IN POSITIUI 
HOLD IF EE IS NOT IN TRANSITI M 
NO amass CHECK EXISTS FM THE SELECT. 
JOINT ”I! ALSO! 
. THE SELECTED JOINT 15 CHANGED OR 
.THE SELECTED JOINT IS NOT BEING 

AND THE JOINT IS AT REST 
C commas THE SELECTED JOINT T0 R”? 

W TO THE SELECTED VERNIER 0R WARSE 
JOINT RATE LII'II‘I' OVER IO CYCLES W 15 
CYCLES. RESPECTIVE?- 

3.3.3.1 

- - - - — - - — - - — - - - — — - - - - — - ’ - — — - ‘ - - - — _ — - - - - - - - - - - - - — - - - - - - - - - - - - - - - - - ' — — — — - - - - - - - - - — - — — - — - - - - - - - - - - ’ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - — - - - - - - - — - - - - - - - - - - - - - - - - - - ' - — - - - - - - m - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - —  

f 

I 
I 
l 
I 
I 

I 

(3 I F' l E: 

SH 201. 202. 401 OR 402 
k 

" 

USER INTERFACE ( U l )  

.LPDATESPDRSWSPEOWW 
PDRSSTATUS DISPLIY 096 I? 1 III 

Oeuonmmnou 0? m magnum 
BY HAY 0F MIST 

mm 1 ] can um. 
sum 2 I an EFF 
mo 3 on LB 
mo 4 [PAYLOAD 
on! an [smut 
1551' Human 

OUTPUT HR | TE COMPOOL ( CRLHCO) 
GPO 1'0 new mu 

usm PMS! mar. some: 
mxzsosJ HAllML mum utmost! MODE sum wzxzsou MAL EE mo: swan 
mimosa mam. one LOADED none mm wzxzsosa m1. PL none mama: wzxzsou on: as non: 9.cc wzxzsooa mo 1 MODE m m wzxzsou AUTO 2 none 5:1;c 
wzxzma AUTO 3 non: saw-ED 
wzxzsoaa mo 4 none sauna) 
wax-29054 TEST none suntan wzxasm sum non: 551.:c 

wzxzszsa CHECK car cannon mm wzxznsa msrsn ALAN! DISCRETE mo wzxzssw x10 smut DISCREYE non wzxzmu ALL muss must mm 

'mxzsua M110 SEa READY me an ms wmnza AUTO sea IN ms me ’ 

‘ 5  

wzxzsnm an: m suc‘rsn 31:1.a wzxzssu mu mm: ma non 

wmsau scum. Pan mum vaocm 
szouL nesuLmrr mocm vs :59 can run mspuv FIELDS we wanna» DATA Fan mspuw FIELDS 
”9134q am. Fan nIsPuw FIELDS 

mma'tx SOFTHARE 5109 mm 
wzxzszsa :2 calcium; mmm Fun u 
want“ a: RELEASE ammo mo momma MT '30 wzxzsaoa nacu mm mm»: mm ( — 1 9  wzxaszaa 51mm cannon run @ 
wzxmu am am WIN mm 

FPS 
— .25 - ‘ 
'_ . 2  _ 

vmmna Punt 1w mm run an Hansen.) 5130 Tar cw'rlou ma - 1 

- - - - - - - - - - - I - - - - - - -  _ - - - - - . - I  mean 
wawuw Tarmac mm =2:=:==:=:a:=$x::) Q? mm nna# 

. - - - - - - - - - - - - - - - - . - - . - - - - - - - . - - - - - - - - - - I  a 

wmaooa um: on: ID 
vsmwooa an ROLL nuts DEHNIJ 
vwmm m L m l‘l’ 

an m: RATE om 
vsmuoa an m «mam LIHIT 
u m  HR PITCH RATE 0 
admin.) HR mm W Lllll'l’ me undead EL Puma rm: 9 
“4:24:04 a. mm; m LIHIT 

53 9mm am: am 
”4:23:04 93 mm: mm LIHIT 
mm sn nu an: am 
“42210.1 511 m WT LIMIT 

'3‘"! . m m  was. ELECTMIGS ”Bel 

new acmz: 
ABE [RELEASE 
are om [ 
swam [cum m 
cm. m “we“ Lm 

ISTBD TEHP [ I  PORT TEI'P 

u] 

HIN MB 

El
] 

El
] 

SCILE 

‘ 5  

mm auras m m: muon- Iran 
__‘ am:- uzgvu um um “aston- nah: 

-mwow runs mot. xx x Bhutan-muss 
mummies ms sm m nus M xxx an m Pom son sun? 11 ex sun I/O on 5:: sure mu: m: m 8 or: 3:: P05 me cm 11:: tax 

a 3 ”7° ”:55 :1 51m PT :00: 
u xx :5 xx 16 xx “5' PT xxx am no moss 

sun am 24 P1. mrr :9 xx 21 P mo: 
22 Y oxxx no can 25 mo: ' 23 a mo: 

as ll! m: 1: 
AUTO m: on 21:: 

J 

fl 

Pflfis sn'rus xx x muwmss comm-mas 
_ 

1w WY 213 . :xnxxs anus mnxxs mum :xnxx , xx :xx. xxs :xx. xxs mt. xxs mum you: mu: moutxs :xxxxxs :xXxxxs 
:xxx. x: mums moms 

aoms SY SP :9 up w an m m ‘ 6 
nucu LIHIT : s : :r .+ a» m i 
ABE — um i 6 i i 6 i W : 

an i 6 i i i § 59.9mm 
m on § i § § i i mm ”a" 

I'ITR run I‘ ‘ ‘ § § ‘ sun EFF i 
comma m § § § i i i mp cx'r ‘ 
cx car-ms i i i 6 i i nit/new ‘ 

(N 
can ways? aim:- m vansmun am: 

1- Fat WINE REFERENCES SEE TIBLE 14-1 

5 RMS/SN 0V 2 -— 
SIWTLIIE BITE 

050“ H. GILLESPIE 1/2318? 

m u n m m  axe/79 

EEAQ¥E§2EL.§Q¢1 
m 0-H. 90!.m 

M‘DMMM f/éd! 

”TIM M I G !  so an: mlllfllfllfl 
L “  I. m m m  m was 

ALL 
82.5 X 34 

I 

RMS/SOFTHARE 1 
OVERVIEH 

SPICE SHUTTLE we no 
14.5 

BASIC REV DJ 



DATE! 9/25/87 KANE! GAR VERSIUI IPTIS 
mum . name can ‘ mass M .; 

om: also/as mm m vanswu- mu 
V ‘ 

WC" m ¥ we» 9“” .k om: «was m mm mm- an: 
7 

'r 
T 

V - ELK” 
/_P°uL_\ 

um. ‘ ‘ 
c 1 c s 

. aeramou LATCHES 
. om 

ML“! , , . ARELEASE INDICATION run 1 V A REUEASE Imlcmon 
r - - - - - - 1  

VCNTL 
r ‘ a u  lMICA‘I'IDN rm: 1 : LATCH nonunion 

8 
cu ‘ Pom «us i = V 8 Von. / nmmnm LATGRES \ > ' H-MCA 1 4| ‘ 41-1; D 

“2 Pom ms “J 1"" I -q  . com xo :2: was m1:— MID MRL MOTOR 1 
' /—————\ 

I ’ 
mo 1 ‘ u I b cu m 4 ca 02 on . man 1 - - I  | u- p ' amass PORT mo um. Pom mo ma. ammo acumen mm ’ u ‘ F .f '1' ‘ '_'I'—'. : Luca mo 1 “Lass no I cwtcwmxe SOLENOID suncuss u I . I “7': LATGH 1-au 

__ F 4 _ I nmov cm > V l - : - 1 s LATCH - v i  . m , 6 mm J ' RELEASE . H '  ‘ I 510“ cm 
‘ - . _ so ac Home POUER mo ____ _ 

_ 

- ' ' fi n—I-u ~ I V wILLo'rm: 
.5. Ses'oammc' 14.44 ran sums m sanctum 

: I m _ - - “7°” J 
or "Io-1mm commas assaulss' roam : A' I “591-" : sum "EC“ osgigvnffa: 2 panama 2 | - v | o " 9mm mo 2 ' - 00 2 RELEASE 

I I I I I | 
I nuns: ' a, m m —  

4. run mums REFERENCES SEE TABLE 14—: 7 

57°" ‘30 m m : -  4 -  fi -  I | ' m 
PORT HID NEUTRAL 1 7 0:91.01 :“ ® | an»: ”4' I svsma 1 57e55 a 

l 
' 1mfigfl 

“Tc" Runs: 3. nus Loss nous: 
canons "DICATIWS 

I “7“" m vac 400 uz R-F-L Immunou m” m SYSTEN MU smen 
OFF : 

' VACIPBH ( 3 . )  For.“ 0-—— 
. r — L fi fi  g a ' 1 2 

m. m. 55 M01 ~ 1 4 I I I - - - - - - J  _ } } . .2. '2‘ L25 '2'5 ‘2‘ “2' m- A! :4 m we A3 
I ALL Faun . 

i ‘ , 
, 

l vacuum - I  , mo- 32 n ma M 34 — 
l 57°“ I . 9:1:m 

, ‘—j\/—— cZe 5 mo run an m no mo run- “ c: M :2 c4 
— ILPNL “L 55 A SHOULDER DEPLOY um‘r 5mm: 53 mmcmon - . : j °Z‘ @— °Z3 ' ' - - - - -  ‘ smosn 5m: Lmn suncn 54 mmcmou amuse cm y 4 nuns: mmcnm APT 1 V Anna‘s: mulcmou A 35'1“: '"D'C‘TW‘ V 4 “‘5‘“ mulemou _ ”L” c2 34 

‘ LATCN em : 1 : LATCH momma" an x :au awccmou , ' I A au INDICATION A LATCH INDICATION , n “ naus Loss “Fans 7 ‘ ‘ j i ‘ ‘ 'I'B no 'm INDICATIONS ONLY 
¢ * i i , 

, . 
, —M-MCA 2 

W M-HCA 2] In: mm mm surrcues mmarr me man arm 
‘ffl- svsrsn 

”0 m: m in ms acumen us cmuoso sure. 
m MPH MOTOR 2 noun 5'1““ 2 . . ‘33 4 D 2 *  ‘ xo 7 AFT "RL MOTOR 1 an 1 . . FWD MRL TOR 1 m 1 2. u unsu m m mus”. ONE or THE Two MOTOR lr 

. F—W—i UH” J \  nmov co *3 ”016R notoa mcaosmrcnss In mm mm mm. as cLosm 6 
suncnes mo = c» m guano assume». 

ELECTED nscmmm. Lmn FUSIBI-E FUSIBLE 

6 j . ELECTED "acumen, ”“5 HID RCA 2 PORT AFT MRL PORT AFT mu. CLUTCW‘BRAIE SOLENOID LIHIT HID NCA 2 FUD NIL CLUTcw-BRAKE SOLENOID SHITCHES LINK INK 
"'0 "CA 2 cw‘rcwamz soLEuoln 

open sums s LATCH mu 1 RELEASE mo : SV'TCHES OPER STITUS 1 “El-“5E "0 1 was: D was: mass m: mew: w saunas INTI-l mm m u  
nanov 095“ STATUS I LATCH cm 1 - 

, CLOSED meaosuncues on OTHER mo rm Huron PWER azuvs. 
x24 ‘ ‘ m 2‘ - mm E 

Lane“ 55: was 2.4-2 mo 2. 4-3. mu rm sums mum: on 
09“" m m -  1 5/5 ““0" m msruv 3592 :5 AS sum FOR m: rename mm. 

+- 5; , , m "m V m . c v { opemmus. 
u-  z 4 mm - H -  5 "' me me: A ~ ”“9 2A — 

‘ rm L06": suncuss- 
a 4-22 V I) we: I’ 

0 PER mam: mas: sun‘cuss 
- - - - -  . _ .  W W 1  A { { 2A 

0102* 
. «£7113»w UNLESS " W W  

v v r  V ‘ 

t H 
_ — 

a r— an: M64 D 
‘ ‘ z “El-“35° TALKBACK THERE Is A NEED TO 

\ E E 2" “ ‘  ‘ 
Damn“ I .  DRIVE 1»: mm 1 2 3 ‘ 

"_ smu v"  ‘ ‘22 3:13;; 5 L , 1.2mm m V _ co 0: Runs; cm I was: mco TALKBACK m mot-or? o 1 or or 0P 
J mu m 2. 2‘ cu oz m —  t 2‘ m I :2 2'3??? r 2 a, u. a: I 

" ‘ ‘ 1 mm M FOR? NEUTRAL 3 "ZS ' mu m“ 2 aunv- me Mimi-OFF E 3 0? 0" 
neunm 2 A” . Rem: a-r-L 1 14.5—3 _ are: sums 2 ran- a 4 or or A312 menosuncu m " ago‘ml‘rg‘u 31g" 5 or or Housman 

. s 

— ' M — ' ?  ‘ 2‘ SYSTEH “1 VIC 40° "2 | m R-F'L INDICATION u" v“; 400 Hz 9 _ A  R-F‘L INDICAUON 6 0" a, 
V an ac 400 Hz (30: . ALL roun mo 2 Vncam ”t“ v 0— : VAczm . I. i I 5 

5 menu - "0:5a as . STW mcz ‘3” : '1 = "H“ > .’ : 'r 7 °" 
m2 stouso 5m. ‘ " , . 

_ I I a or 

' 
; A314 

> I I 
v ‘ c ’  

s- CZ‘ 7 
HATRl-X Locnlous mu. INDICATE um um c2: 9 - - con man 2 3 a 

an 2 nemcL A HECMMOAL figggéfiku 01.3,, ‘ m 0mm omumma . 1 onrrmzutm. fl oust-saws“ 
02.5“ 2» m nmov c 1 oz 2 W 
SIISYS 1 m 5709 p 2 s: T FT RELEASE minnow ' 'r E sz-svs 2 m1 stow : 3 ‘- | A ION A 

+ 
RELEASE cm : {- aunas: mm: 2 z ”3°”: AFT MRL zmfir’; M i D "RL LOIIHIWITER Fm) MRL my ms R 4 PORT RHS LATCN cm ‘ I 4 L119" INDICATION AFT 2 A LATC” IW‘CITION , LIMITER ACTUATOR ACTUATOR 

ACTUATOR RETENTION “1mg 5 
nscum A1. 7 i ‘ w w ‘12-_ 2 ”'"an ‘ F; - - - - - -  A i f ' 

mug," i a 
on as 2 1 M-HCA 3 “STE" If 1 AFT MRI. MOTOR 2 - ’ 

r - - - - - - 1  ‘ 1 Si 
snLo are" run use» sum 1 I ms I n-ncn. 3 g . . .-- a AFT MRI. MOTOR 2 p- l T a o: 

" ' 51m: IND 2 ; A 5103! mo 2 MPH r . "EFL" I on : c ‘23 ELECTRO uscumtcu 
K25 I I 

m m .  DEPLOY/ STOW ' H H .4 "CA 3 ’0'“ W W P0!" “T W cwwwt SOLENOID I I m. mass. 4 
4 ‘ 1 } -  ACTUATOR I T I ' ‘ m ”7°" ”‘° 2 ”1““ ”‘° 2 

”1| mmlxokmfilous HILL [WICATE "'D ”‘3" - lop- F 03- m 1 2 4 
954 I — 

' ' “-515 1 m mu. 
H ‘ l V - LATCH Fun : : "$15 2 M ML 0 1 r1 

, m-svs 1 mu m 2 H2 
A Inn-I nul nun *4 

cummm: , P 
i 

51:" nz-svs 2 mu m. ’ > :’ { me: O 
5" ‘ : “'s‘s ‘ ”T "m 5 3 m 

" f I: h?" 7 
m ran “2‘ ' Az-svs 2 AFT "EL 4 

0 2H 
' 

no as .5313; gum-Ac; 0—04 IE1}! ‘ 
lflDlCATIGNs-d mo I 5 A: 

CH 0 1 m -  
2. cm . . ‘ m RELEISE 

" I D  i 5 Al  — 
—" snLDfiEcH ”7 "5°“ C " a c" 02 35%: 

| : 7 
DEPLOY mo 1 DEN-0" "‘0 1 "Z; r p mu mm 3 post NEUTRAL 1 LIMIT 

3 r2 
:4 ‘H _ oven sums s new; II-F-L 2 - sulrcuss _ 

b 
EZs mug? Locmous mu. mmcm m” “e“ 

s'rsn‘n . V m m 400 "z m R-F-L mmcmon 
'09- FOR T 1 2 3 4 

mo 1 mam 
“'0 FIISYS 1 Fun rm. 

(3» 
1 

‘ . "”3 
rz-svs 2 m an o 3 

_ 5““ W 0  
; masvs 1 mu m. p 2 Fl 

- 
A 

05:0 012-515 2 HID NIL E 3 H2 

3 

| u-svs 1 an NHL 3 m. “L .Azasvs 2 AFT m 4 m 
RELEASE em _ ; nuns: can name cm L - - - - - - - | '  5 ALL FOUR Luau can : : au an . an on : 5 s a 33:31:? J . _ ’ : anus: INNCATION mo 2 A unease INDICATION V A nuns: molcmou nap 2 : RELEASE uwlcmou I 7 r2 

01mm mo_ = snouLom DEPLOY l T  suncu s1 moucmou ‘ 
l an moncmou mu 2 - ‘ au Imlcmou I : au INDICATION m z A um“ Imucmon T 

srou cm ' A SHOULDER s'rou UNIT suncu sz nmucmon . fi ‘_ I i V _ . . a M 
= t i ‘ 

I 

— 

' l> H“ 4 run MRL MOTOR 2 ms mm mu nu “ MPH MOTOR 1 mm ” Q Q N I D MRL MOTOR 2 M—MCA 4 Q Q FWD HRL MOTOR 2 ‘ 2 3 4 
LIMIT 

«a 
m: 4 mo unto: CONTROLLERS ABE ‘ wrongs 

ELECTRO necumccm. c 4 ELECTED MECHANICAL l. 
snow as memwrzo soxzs on a nu ‘ memo assume» 

mm mu m. CLUTCH/BRAKE 501.2q 1425-: ‘ 09235311511; 3 'LfTLHWFW'“; amen/am: someone a 2 an 
THIS DRAWNG- 0"“ THE SUPPLY m ms 3 amen/am: SOLENOID 

LATCH mo 2 - 4 P F— _ me 
man aussss ARE REPEATED “'5" 5“ 

I -:—nc" E 3 

AFTER EACH INTERRLP-TION ‘ W ‘ ‘ ‘ DSPLO‘! 
Late" 7 m LATCfl R T NM NM _. __ 

‘ 3 ' ’ P “ A  me me: ! I VH0 
O 

S 5 me 2 

Y 
z n -  m me: V ~ )  m4 

3. ac notes POHER 
T 6 

"‘ - ‘ z 
"'9 ‘ 

— me 

2 m 3 n. me me: ‘ ' ‘ 0 GUILLOTINE “m: "'_° t 1.2: 
It 7 

- - -  A 0 1"" o 1. 1 'r we nun 
“I g E e t: Av‘v‘v "MA MB} : 0 2H 1 "26 23 '1 1 2H 

5 TORQUE ‘ ‘ "'  ‘ 
14. 3-3 . 2a m - 

4 RELEASE 
LIHITER 3 ' ’ ' 1572:; mo 2 Runs: r m 2 ‘ - 1 ' 4 1 

moron V _ 2A mom m z 
1 A v 

man 2 mm me ’ " I H”: "CA 4 "‘UT"'- 3 UH” Remy- 
' l ‘ :34 

suncuss mca open sums 1 sm'ras Fon— __ 
wgnsfi-R; 1 nu. FOUR 

mcnoswncu . HICROSHWCH U70" 
—- 950551a 

lumen ION IND | OAT I 0“ swn‘ea 
STUHED Vaczm m we 400 u: oven 4 R-F-L mmcmou Vacw m m: 400 HZ Panza ‘ R-F-L Imcmou 

V” IN no 400 ml (30) - ' “4 no: _ ,L, V W ‘3“ > 'I_I': “WM: ”"5 mum mm an m “manual: 
” 4  . 

- 
: i : . 

¥ 1 I 
use" "Ima- WHY gun?  I . “  '- m " M  m m Tm ’ A ’ A ' on 

w D. U PORT MANIPULATOR POSITIONING 1 
1 

m. t j”! W MECHANISM-MANIPULATOR - 

Al 41. .- - [ m  . RETENTION LATCHES ELECTRICAL 
mu nscu . 

m C . 
stow mu 1 

Z ' 9/1” ' -‘ 
” P m — 9  #13 6 ”‘95 SHUTTLE DW "0 1 4  6 

. wmmg 7106' 1/4747 ALL , ' 
m: o Ire"! 2 I [26.5 x 34 m: 4.5-1 sun I. or : 4k ‘ . - BASIC REV D-2_J L_BA$Ic REV D-2 



l . R  - |  0 l ‘  P ‘l o I ]  N | M . l  +L | K | J | I | H j G 1 F | E! | D | c | B A 1 
Dim VINO? “ I !  III “ I ”  " I .  
um VII"? m m MIDI " I .  

A ‘ - "P" HRL ' mm yum m m . mm- mm 
GENERAL "PH OPERATION "n”, L IMIT  sync” “ammo" SHOULDER PEDESTAL DESIGN I G L r magnum! 

m m RETENTION LATCH ACTUATION 
m m  . 

m” 1 [— m‘m (STARBOARD) o - 0 OPE-“no" ‘ » ea a on o 0 LL - I ' A O O O O m . ,  A A nus SHOULDER was BUNDLE JETT'SON SYSTE" 
\ .. __ O .0 V my?” mum“ h r  ‘ _f\ PYRO OPERATED GUILLOTINE 

‘ m m  E . AMY 
I 

7L Lum ‘ © _  — @  M ' F O O '_ 
: 

'i m . ”  — ~ _ U U ms“ " I f . ”  ' E I. v v . ,. ____.___ I 7 
' 0 O m _ _  . 

I y" o \ 9  mm I r ;  \ , M 1' =~w~m- v A J w «o I a I O '___, g 0 “W L " A _ VW ]L— 41 V n F 
1 %  \ 

V N _ L  
a 

‘ LIKIT l ‘ 1 xxx" ' mm 0 ' 6 w - 4-1 / / mans 

'I
II

 

TOP V I E "  m m  ISM" mum III) 
m “ H I M K M W  

“Hill-LOT"! MPH-ORB I TER I NTERFACE __1 man only: am cm: 
mm mama 

TOP VIEW SECTION A-A mmm 2:132: 
m 41TH“ MEAL m u “  m M "-8-! W -' M   éfl l a ;  SECTIONA-A —/ \ Z  

nu. ( PORT) 
M 

@ . TOP V I EH 
M M O O R W E T I K - M S E C  m I ‘ 
M ”TO! DRIVE TIDE II 58 SEC MIDI v 

FM H"! “mm,”- arm, TIM 
REF M I0. 3.8-1 

MEI THE DEWICAL mama: 
OF THE PM m PEDESTALS ARE L 

l-MIS L00!" - m It 
F-AXI! mm - 130 lb 

M In. mum 
e "A110! E? M Mull-l MECHANICAL SEPARATION SYSTEM 

( 1  OF 4) 

H
 

l 51mm DENTICAL. ”NEVER THE SET 5m 
DESI” N THE PW. MD. MD l — I  
AFT (ILLUSTRATED HERE) IS mm mm 11m or THE mom. ms 15 news: THE mom m5? IE AIL: To mmsmu mm LOADS smes m: as IS PM? TOP V I E" ATTAEHED To me «Inna AT ms mm. mm ‘rm m mama so an m srovs FIRST 

:
7

 
. 

£0
 

HOOK. ACTUATOR u or 2)‘ a?“ f l 
1

1
/

 
V;

 

. 
Q“

 

I
"

 
. 

\ 
.

‘
 

\
 

.-
 

V
.

~
"

'
.

.
 

\ 
‘

-
 

I 
' 

‘ -
u

 
‘
 

i
-

 
9 

Lt
 , (
h 

u
”

;
 

‘A 
7

%
 

a
t
)
"

 

,
3

!
”

 
\ 

”8 m CCTV m MING! 
30.36.20 11m 10”..” 

DEPLOYMENT SEQUENCE 
(VIEH IS FROM AFT LOOKING FORHARD) 

r m  
Llfllm 

' mmum _ Lana/mus: mmmm almanac m —' 
. 0 0 0 0 .  o o 0 0 0 :  mmum \ GD sum m :  ' _ 

ulmtm as“! 
run mm can run mt , I Y REDUCTION GEARBOX 

"" m @ ‘ @ 
I 

I 
3104 LEVER All! 

‘ : : ’  I 
I 

s ‘  I 

I 

V I EH LOOK 'l N6 FORWARD 

I 
mums-mum @ 03 " g . m. a r: o 2 , woman 0 umun— run 

, a . _‘ ‘ ‘ I I Ame-LIE: 
0 ° " " " " . _ ‘  ‘7 . .  . . .  . .  

- -  . y r V . 

ma 1. mun-Lt 1H m m m m  
u m  

‘ a 
"‘ mm... ' A. 0 mm savfimawfi e ‘ 6 MPH/ MRL MECH 2 -- 

“ m u - ' 

XL," I I / wall; In: «I 205 . . \ U  mum. . m m MT: ' GEM 519““ “"5 an“ m m  an m an tttttt an 
m #:n ‘1: 5:! AT 150m ammo 'c 2'1”q 9 Mn“! 5. W my“ mom. mammalian m 

STOHED M I D-DEPLOY DEPLOYED 4 ‘ v um mm? ”mm” m m m... 060- 1, 1|, SEC, .0" H a. 
1 799mm RISES 10 50 02 III M . 

DEPLOYED J n ma SECTION 3-6 a all E. E. MILLER PORT MIM‘TM POSITION!!! 1 
u I was _ - man” m 2.24 " HEMISH mumnan 351mm (LOOKING FORWARD) m m “J STOHED \_ m, m w W LATcHES "acumen 

_ - ‘ 
fi . 1-! SPACE sum: M m ‘4 .6 
“ I  ILL 
ml D Pal 126.5 x 34 .11 2 w 3 [_BASIC REV D - ' 4 ' . , ‘ ' ' “""33As'lc REV Lg 



: : : : I
 

o N l M I L 
DITEI 3/29!“ m 85“ MIN. "‘0‘ DATE! 05/0118? W fill VERS‘IUU "KI2 

DATEI 9/10/81 m HA3 VERSION! ” t  
mm 11:: g m 11:: g DATEI yéuu um:- szu vaslou- mum 
use :1 c use to c 

m mumrm Pm mus-Luna .. mm! ‘ cwm: m mnIomm Pm “magnum rm! 7 ”7““, 11%;;a ran ":11a 

sum cumulus um wILLo'rmz u m  um: sou um au’ILLo: -' urea non um GUILLOTINE 
8 as A svs a 5?: a svs st: A 8 m7 mo ucu 

01.11! c» v A 

as: us: usl us: us: nst 

I I I I I I I I l I I I I I l 

I /  . ' / \  \ I  ' l  \ -  ' / \  \ I  ' \ -  I \  \ I  ' \  / -  ' /  \ -  — : A  : : A  =A__: : : : A  __: :A  A :  : A  : : : :__A_ A:  — 

. MID JETTISON 
CONTROL ASSEMBLY 1 

l PIC 13 I [ m: u I [ no 20 J no 22 I ( 2 ,  

AM WILLOTINE GUILLO‘I’INE All! ‘ JETTI'SUI IJETTISGI AM WILLOTIHE BUILLOTINE All! ‘ JETTISGI IJETI’ISGI ARM OLIILLOTINE «JILLOTIRE AM ‘ JETTISUI IJETTISN AM WILLOTINE WILLUTINE AM ‘ JETTISUI IJETTISM' 7 

ms 

6 VPREFLTI '_.utcuss_ " m RES“ 6 
mun-A14 3‘ l a ” :  II 

| ‘ ll owns: 

I m RESET I 
. s . 6 
I 2 I l a I "22.5 
I I 

_ DEADFAOE H 2.1 — 

: m. I.“ 533' Z 

P I C  (TYPICAL) 

5 
_ car van 5 

(one sewn on." to m :  ' m  
CAPAC I TMS m E —  

mu) m pm A “2‘ "Z. "2‘ 7 TO "SI 
m a / Parr as \ / Pom ms \ / Pun ms \ , 

- - - - - - 1  {4.5-1 l r - - - - - - 1 I  14.94 r - - - - - -  MJ-I F i k t z ’  
/ Pm JET SYS A \ m l- m s  LATfilES u'rcuts ‘ ' 
r - - : : T - - 1  / _flpmms / — — M  I m l I ma II I A I <4FRUINSI 

HHS r r - - - - - - 1  — I — — .  . 7  f v _ — - ' — .  v I 

s I — A ~ — u u I u ‘— -_ ‘ 
. V I I I l I ma I 1 _ ‘  7.. “ 7- - .V .—_ - rm: 1:  

"J" | 5‘ I I I‘ll-DI : : I‘ll-DI I 4 : : : c : - 
(ma) hfifilglgwgfi. ‘—l——o -r ' I : o—:———— z: :: z: :z = =: 

+ 0  ‘ fi  4. : : : : . 4 o — g — -  : 
I‘ll-bl I ' lab-bl I l 4mm" I l Jim“ I I 4mm" I as TEST . "°‘° ”‘9 

I I I l ' I l ' l I an c assmmcs v: 
4 "N c 1 : ; ; : 0—9—— i 2 i I 1231 Loan: 4 

/ 5%;n-sg: \ | amlsou | I amuse“ | : s : ”Z: : II F : a ,2; : II F I “24 5V 
:- m 1 ' 5 | I 5 ' ' E ' 14.3-1 I i ' 14.3-1 l l I 14.91 
I "‘5 ' ' O n  Q I I I 2 ' I BUILLO'NNE . l summit: I ' autumn»: ' 

V ' e I I E ' m. A14 so my; A14 :3" m. an 93 
Inc . I I , ' - - - —  - I - I - -  - - - 
nus | 9 : I muons: I I wILLo'nui. I a) 4) 3 
me I m. A14 523 M. AM see (m) afima-a -232; ""952?! -----52:,' team _ 

4- FOR omume nsmmcss‘ 5:: TABLE l4-I 
_ — 

D 5130 ms CONTROLLED av .szcouo POLE or smmn (NOT snow» 

2. PORT nus snow. STARBOAR'D. mas ms 5m: EXCEPT as snow 
m Pmmnsszs 

- - ‘ - - ' 
Ann column: wlLLOTnE m ' ammo: JETTISUI Am muons: «mum! um ammo-a asmsou an: autumn: column: not ‘ 4mm» damsel: m eunumm: ummm: m .Im'lsou JEI'I'ISUI _ 

2 y - rec-res: D ammo: news new-10v: HCA 9c rowan FROH PORT muwuuroa 2 
ma nemmau LATCH munoas. 551-: we 14.5-1 

Plc 1 . PIC 2 ] Plc 5 [ we 1 I I PI: a PI: to [ m: n I HID JETTISON 
CON!ROL ASSEMBLY 1 

( 2)  

I I I ‘l I I I I I I I I I l I 
— ' v v : ' v v : on a !  ' v V I on a .  . v \ V  : ' \ ' co e" I v ' an C“ I ' \ V : R M  T T — 

2 \ . : \  \ / .  m u m “  : \ /  \ : m u n  : \ /  . fl \ : m o w : -  : \  / :  M1810 : fl / .  
DSCIOA oscxsl o s c u c  oscosc 

~v A‘ 1‘ urmw A “  | ~  r ' 1 ' "  AV v 

"5' “5' fl fi w m »  "5' "5' "5' fl u x !  "5' m ("“9” "5' 5'9“”: ”"5 mum 5mm: mo sues mums'mnw 
038" LIWIE BUCHAN‘N 9/22/30 LYNDON I. muses SPACE canes mono. ‘I’EXAS 

Pom mo L‘rcu 
sun c» v I 9" 

Pom mumm Pom Immune Pour WIPILH’III m mumm Pun-r mum“! Parr mnmwn Pun Mlmm 1 
1 sum mum»: Fun I! n ‘.m.xf."l.fig mo ‘ 1 } : n  Alza- W 5- W-KER , PORT RMS JETT I SON 

svs a 515 a um: «mums: Luau non urea euILLomc ; ‘ um non ; ' , men 1 , m . m a m I ‘ 1 1 -  m . ‘ I i '  svs a “mi-“M’- ~'. - "W- "’ ELECTR ' CAL 
Whip-M. ‘-- Ila/ELL“ 1/!Jl") 

APP -, _ * _  I“ .d‘h‘é, SPACE SHUTTLE DUE N0 1 4  6 

WWW ffiA‘W 4.333 ALL ' 
LTR D [M ' 62.5 x 34 Pm: sum 3 as: 

_ . _ _LL§:L_I— 

|_BASIC REV 0-2 . ; 4 BASIC REV D-ZJ 



M
as

ks
 m

oa
ns

 
W

W
O

!“
 ’S

l 



V 
_ _ .  

mm mm; I um:- an I mum- nut-3 

VH2 (2}  

:3l 

L_BASIC REV 0-2 

W 

-
-

-
1

 
f‘ 

HCA LOG I-c 
m 

- - - - - -  

FUD 2 {2}  

. v  v 

3!; 

. ‘ d - - - -  
(PHI. HATES-l: €35) 

VS‘SKSOGDX' 
(“SS-K4050!) 

OPIII CH} 2! 
“$3051! 

:vssxaoem 

CLOSE OH) 2!. 
VSBKSOIOX 

C VSSKIIIHOX) 

ELBSE END 23 
'VSEKSOl I! 

I 'VSSK'IOI 1X) 

PURBE CH9 2!. 
VSSKSHOX 

(VSSKH-WX) 

VSSKSI 11X 
‘Iffifil'fllllm 

m. M13038 cat-5" 

VAC2 K 2! 06 
”CZ-(2} 

VH8 (Bl 
FHCZ {2 )  

<EZ>~ 
(FF 4: 

VHNB {B} 
m2 l 2 !  

L l _  < F F 3 >  r. 
(FF 1) 

VH3 (Bl . 
FHCZ I 2 )  

L l  < r r 4 >  ,1 
IFF3J 

V “  {B} 
FHCZ l 2 !  

<::>——- 
{FF 1] 

VH3 {B} 
FHCZ l 23 

<EZ> 
(FF 3! 

T | s- | '_ R | o 

. q r  T LH VENTS 1 AND .2 MOTOR 2 LH VENTS 1 AND 2 MOTOR- 1 
‘ 1‘——°'r: .( RH VENTS 1 AND' 2 MOTOR- 2 )  t RH VENTS. 1 AND. 2 MOTOR 1} 

i 
I 

h, : 
‘- I 1 ."  

.W'c 

A 

"r fir I _ _,’ : ”" gT 
' 3 4—0“; I K . - I ' - 

*3‘ P’ .4 'kf= 

- h) .‘4= K—e;J . KN, . 

i 
: View (a: 

9 1 0 2 ( 2 )  6”)l l 

‘ “'5" ‘ 1.2x f“ E” 
K 1 9 )  -£ - u 'l ' W i g 

‘ I 

«a: f : . 
0 .1 cuss: CLOSE 

“km, , . x; t 

1‘ I: :32. 7 
_ “mom (34015” (X4115X) (X4065!) 

O 

K 
Vnuc m 

. fun: (1': 
I 

1 1.2x . 
b. 
I runes 

P. CLOSE 

DOOR-S. 1 AND 2 MECHANiCAL LINK 

"r '1' 
Q :  '54-: :: ""3 W": 
M g . ma Fasten-Ac: 

| F - - - - - - fi  

. I run 3(1) I 
i .H I I - 
l - I - Vac: 1n ‘k°__‘- I 3). I 

I mu. rune-c 'cs'u 
L - - - - - - J  

tPNL Misc-c can 
VACS K11 

F1103 I U 

arm can u 
-vssuaasox 

cvssuosaxa. 

Vane us 
me: m 

cm can :3 
< FF 3 > vsaxmix 

m»- n tvssmomx: 

Vmc m 
m: m 

.4 ' CLOSE can u . N ® mm 
m: a) cvssMooox: 

Vane nu 
runs :1) 

. mass can 13' l‘ n (E vssxsooxx 
. ' m 4, cvsaxauom 

< 

x nu: (A! . 
- me: u: 

runs: can 1A 
— < E >  vssxawox 

m- 2, _ wasmaox: 

VHHC ( M  
me: u: 

Puma cm 13 ® vans-sou 
m, ” wsamasxw 

ENTLABJ 

R H I M 2 V E N T  
RHSVEN'TI 
RHSVENTI  
LHSVENTI  
LI'I4AND7VENT 
R H B V B I T I  
LHBVENTI  
L H B M S V E N T  

(301363 

RHIANDZVENT 
L H I M D Z V E N T  
LHSVENTZ 
LHSVENTZ 
RHQMIJTVENT 
LHQANDTVENT 
RHEVENT2 
LHSANDSVENT 
RHBMDSVENT 

M L “ !  

1 5 1 0 2 v  
3 V 3 " !  
3 W 2  
EVENT2 
4 ” “ ) ? v  

LHSVENTZ 
RHOIHDBVENT 

E
E

E
E

E
 

I 

{P 
FFS 

V5913055X 
VSSXJOGSX 
V59X4055X 
VSSXGOGSX 
V59X3255X 
V59X3265X 
V59X§255X 
V59X4ZSSX 
V59X3455X 
V59X34551 
V59X4455X 
VISX44£SX 
VSSKSSSSX 
VSSXSJGSX 
VSBXQISSK 
vssx4sssx 
VSQXJSSSK 
V59X3585X 
V59X4555X 
V5914555X 
VESXSISSX 
VSSXJBEEX 
V59X4055X 
V59X4865! 

°°_".“‘ 
RHINDK‘VENT 
RHSVEH'TI 
RHSVENT!  
L H S V E N T I  
L H 4 W 1 V E N T  
RHSVEN‘I'I 
L H S V S N T I  
LI'IBANDSVENT 

DCHNB 

R H I W 2 V E N T  
L H I M Z V E N T  
LI'ISVENTZ 
LI'ISVENTZ 
RH4AND‘IVENT 
LH‘IANDTVENT 
RH'EVENTZ 
RHBAMJSVENT 
LHBAIIJSVENT 

DCI'I'lC 

Ll'liANDZVENT 
L H 3 V E N T I  
RH3V£NT2  
RHSVEHTZ 
R H Q W T V E N T  
LHSVENTZ 
R H O W E V E N T  

No KO 

1 333- 05 

2 393- 13 

3 755. 12 
4 90". To 

5 995. 50 

5 l 127. 84 

7- 934- 12 

l 1429. 29 

9 I309. 53 

TABLE A 
VENT DOOR HSID‘S c§§ 

hrs VENT BDHHANDS PFS ass 
vsaxotszx L run vzurs 1:2 open 1 vaaxaoosx vsaxovslx vssxo112x L run VENTS 1&2 open 2 VSBXSOISX vsaxov11x vsaxovsox a run vzurs 1&2 OPEN 1 vssxaooax vsaxowasx vsaxoaO4x a run VENTS 1:2 OPEN 2 vssxaolsx veaxuaosx 
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we" 3: 

( F A  1! 

IVW. - 
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IF !  2} 
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““3859! 
( VSSKHEOXI 
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BLOSE an IA 
““3800! 
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SIGNATURE DATE 
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PASS SOFTWARE D 
FLOW CHART 

IF MFIG VENT FOR 
LAMH 010 I TRUE 

I F  lOSECSI‘EY 
( I O S E C  

IF  
MET ( 0.0 SEC 

IFOOSEC SHET 
( 1 0 0 5 5 0  

3% 

LEA—SIC REV D 

7 SET TONER VQTOQISSC . (WEN) 
I 400 "SEC 

C9 
STEP 3 

'7 '55“: wow 4 open T INITIALIZE sums IF ET 5:? mo T 551 nun ”1090539 PIES? PASS "05’ ”WW" um rue - mu: o «o nssc 10 sec mo °' TIHERS ' 
u. ISSUE next new 
.a, 7mm T OPEN ems. sum 
WIRED NEXT 10 sec. no w 

1mm 

IF 5 sec EXPIRED T momma van 
smcz mom a cook sums mo 
om ems ussuzn com mus 

IF to see "news 
ANY ‘0 SEC expmso son ALL TII‘ERS mmm ”Ms 

ISSUE! FURST VENT 6R” CLOSE BIOS. 
START FIRST 10 SEC MO 'd' 
TIMERS 

T SET '0‘ TIMER I 0 m RESTART. 
ISSUE NEXT GR” CLOSE CHIS. 
START NEXT 10 SEC TIHER 

IF  ' a“ TIHER 
EXPIR- 

RESET OH) I a m  STATE 

HIT" 10 SEC TIMER EXPIRED. 

RESET GD I O M  S'I’ATE 

'I'ERMNATE CLOSE MS FM m 

PASS TIME SEQUENCE FLOW CHART 

I CWFIG Fm I LAUNCH CNS T-JI SEC I T 4 SEC I 7-0 I 

l> 
WEN ALL 

VEN'I’ ms 

UPDATE VENT 000R 
STATUS WORD 

1 
YERHPNATE LAST m CLOSE MS. 
ran AT LEAS'! NEXT 3 MR." CYCLES m 301 
SET A. B CLOSE SET em '- FALSE MD 
A AND B CLOSE RESET CH) - TRUE 
3 MINOR CYCLES LATER. SET CLOSE 

TRUE. 
3 MINOR CYCLES LATER. SE? CLOSE 

TWIMTE LAST OR” WEN U05. 

SET A. B OPEN SET 
OH) I FALSE. SET A WEN RESET 
880 I TRUE. 3 MINOR CYCLES LATER. 
SET A OPDI RESET 005 O FALSE 
SET ALL VENT CLOSE 
COD '- FALSE 

TWIN“! COOS FOR GR” 
WITH 10 SEC TIHER EXPIRED. 
SET A. 9 OPEN SET 0805 II FALSE. 
SET A WEN RESET CHIS I TRUE 

STEP 1 60'0"!) 
M 

AOA { 

mo sec non sec I me so I HECO Ionan 23:36“ unmanwml 055“” 
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"#13." '.R-T.L-S-' "an-a l . n . I moss ALL L“..°,.".' I L‘..'°',..'.' I ' “m" van nouns , m w 1 IF mzsuzcrso 1 a s LFT sun: u :9 can u u 
: ascarr van , ems: mo 
3 CLOSE a VENT cm- : ' 1 u. s LFT sun: 

551 mu TOPPING VLV ISSUE 21/: out/oven if; a": amass? “Ls: om cm - mus SET :--2 menu mu PNEIJ 7 09m ems _' mu: 5“ LH2 ans nan/om svs usuun mom cm: 1.021a was v" open wv oven ems - mu: ISSUE ms men mo LEFT us an 304 IF FIRST ems-mu: ISSUE n: 1.2.3. L02 9+:l ISOLATION VALVE me {not as our m: cm ems 5 

SET L02 IMO/0780 
F/D VLV OPEN 0905 
I TRUE AND CLOSE 

E I F  WV IF  FIRST 
5 20.000 FPS PASS 

OMS R FALSE 

1‘ 
E 

IF mmm. IF m 304 T ‘LEF‘I vms rue - mu: 1 c. s oven rue - ms: 

IF ALL VENT r ISSUE om ems To LEFT IF xo-ssc CLOSE em van moms 1 a a. 1mm - ms: sum w—sac 1mm mum 

1mm": oven was T0 LEFT van c m s u a s n a u a o m c s n  £93232“ ems-FALSEEAIBOPENRESETmS-TRUE—l‘ a. 3 muon cczs um. SET A om nasn rue _ mu: cm - ms: 

IF' 7 u: m 304 on 305 T IF VENT noon sea V 
env s 2400 PPS on 602 on so: - mu: um - FALSE 

IF  van noon sen T i s  ALL van CLOSE 
- um . mu: cm - mu: 

IF IF vacuum: OPEN comwos To m 
‘ as: rgnwmlwosfirgafl” s an to seem 1 I. 6 LEFT vans. SET u u a- ovcu SET mm - mug. 5w“ w steam 7mm «mat ems - ms: u. was user m: mango ems . nus. mm runs: mum cvcus 

LATER SET 'A ’  WEN RESET 01135 I FALSE 

0!) 
SET IFS LHULOZ ("BB 5:! “’5 ”‘2 "Ls FILL/DRAIN VLV oven 5“" sl‘smwzyvfiwu: man/om) "V "E" ems - FALSE I: ems: ems - FALSE H. m: ‘ a. 2 — —— ems - not THE DELAY 00'" CLOSE $4.20! "9. ms OXIDIZER m SET OPS L02 PREVLV 
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1 i 8 

CLOSE W 
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