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FOREWORD

Voliame II of the SKYLAB Operations Handbook - APOLLO TELESCOPE MOUNT 
(SLOH-ATM) - will contain flight crew operational procedures for all 

manned missions utilizing the SL/ATM.

Volime II will consist of normal, backup, malfunction, and emergency 
procedures used to accomplish systems and experiments management re­
quired for activation, operation and deactivation of the SL/ATM. 
Normal procedures are used when all systems are operating normally. 
Backup procedures are used to accomplish the objective of the normal 
procedures when system failure or other anomaly prevents use of the 
normal procedure. Malfunction procedures utilize a logic flow chart 
format to provide symptoms, diagnoses and corrective actions for 
system/component malfunctions or failures. Emergency procedures 
cover situations requiring immediate action to avoid or alleviate 
a hazardous condition to the crew.

Volrune I of the Skylab Operations Handbook is bound separately and 
contains the description portion of the SL/ATM systems and 
experiments.

Operational procedures contained in this document should be used 
when applicable during vehicle subsystem and integrated test and 
checkout.

Any request for copies of this document must be made in writing to 
D. C. Schultz, CG3, Chief, EVA AND EXPERIMENTS BRANCH, MANNED 
SPACECRAFT CENTER, HOUSTON, TEXAS 77058.

COMMENTS

NASA Comments: Direct comments or suggested changes to this handbook 
to D. C. Schultz, Chief, EVA AND EXPERIMENTS BRANCH, CG3, BUILDING No. 4,
MSC, HOUSTON, TEXAS 77058.

MMC Comments: Direct comments or suggested changes to this handbook to 
V. A. Fleming, MMC, ATM SUPPORT TEAM, 1740 NASA BLVD., HOUSTON, TEXAS 77058.
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INTRODUCTION

Section 4.1 is a Configuration List intended to provide a ready 
reference to the configuration of the ATM C&D Console (Panel 130), Back­
up DAS (Panel 121), Solar Radio Noise Burst Monitor (Panels 128, 129) 
and Canister Control (Panel 160) at six discrete points in the mission. 
This section is not a sequenced procedure. The configuration listed 
will be obtained by procedures found elsewhere. The discrete points 
in the mission are defined in general terms below;

CLOSEOUT - Prelaunch closeout after console power is turned off
for final time.

POST ACTIV

STORAGE

- ATM equipment previously turned on by ground or lU 
command. On Orbit Status Verification and Systems 
Activation, para 4.2, complete.

- Closeout prior to crew departure after console power 
turned off.

REVISITATION - Same as POST ACTIV except as modified by mission 
requirements.

FINAL STORAGE - Closeout prior to final crew departure after console 
power is turned off.

MIN EMERG PWR - All equipment turned off that is not necessary for 
crew survival and recovery.

Section 4.2 through 4.5 are NORMAL/BACKUP procedures. The word 
"BACKUP" here denotes procedures that are normally performed by ground 
command or automatically by spacecraft equipment, but which may be 
performed by the crew, if required.

4

The tasks in this section are presented in numerical sequence. They 
are further organized, by s\ibgroups, into related functions. The following 
paragraphs explain the tabular format.

The "CREWMAN" col\imn indicates which crewmember is assigned to
perform the specific procedure.

The "PNL" column indicates the location of a particular control
or display, by Skylab panel number.

The "LOC" column (EVA pages only) indicates the Orbital Assembly
Crew Station.
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The "PROCEDURES" colvunn contains groups of steps, or overall tasks, 
involved in performing a complete operation.

The "REMARKS" coliamn provides the rationale that supports the adjacent 
step and the operational procedure. The scope of the rationale will 
increase as the operational procedures are redefined through continued 
application by the flight crew during mission simulation, using Skylab 
mockups and simulators.

Section 5.0 will contain CONTINGENCY procedures. Section 5.1 and 5.2 
will be procedures to provide work arounds for systems or experiment equip­
ment malfunctions. Section 5.3 will contain EMERGENCY procedures required 
to control contingency situations involving crew safety.

In this document a shorthand method is used to call out an action to 
be taken, a response to be observed or a configuration to be checked on 
the console or panel as shown in Figures 1, 3, & 4.

The ATM C&D Console (Panel 130) is arranged such that there are 32 
easily identifiable functional sections (Figure 2). Each section is 
identified by a title in large letters at the top or side of the section 
(except the ATM POWER section). To assist in the callout and location of 
controls and displays on the console these sections will be called out 
in the procedure as shown in Figure 1. The callout will use the same title 
appearing on the console except for the addition of the words (Control) 
and (Display) to distinguish between the two X-Ray SPECT sections.

For controls and displays this short form is shown below: 

r-Console functional section or panel name

rCANISTER THERMAL: 1

.CONTROLLER, .SW, - .PRIMARY,

Position required or 
indication to be observed

— abbreviation for control or display (Table 4.0-1) 

-control or display nomenclature

Figure 4.0-1 Console Functional Sections and 
Controls Callout
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Per Apollo standards all capital letters will be used for nomenclature 
appearing on the console or panel and lower case letters for other infor­
mation except for standard abbreviations. The abbreviations for the 
control or display (Table 4.0-1) will follow the nomenclature except for 
circuit breakers (cb) which will precede the nomenclature. The nomenclature 
used in this document for switches will not include the switch position unless 
it is required for clarity, in which case the upper switch position only 
will be used to reduce nomenclature length. Satisfactory nomenclature was 
not available on the C&D Console for some controls and displays and the 
accepted nomenclature for these is shown in Table 4.0-2.

For dual scale meters this shorthand is modified as shown below:

CANISTER THERMAL; I-----------Left scale indication (3)

MONITOR ind = XXX PSI 
XX deg F
Tl____

I engineering units 

-Right scale indication (3)

Figure 4.0-3 Indicator (Meter) Callout 

For the DAS the following shorthand notation is used.

Key - 30071 E

—ENTR (enter) 

—Normal octal code

-input the following DAS octal code 
per the DAS commanding procedure section 4.3.2.2.1

Figure 4.0-4 Digital Address System (DAS) Callout
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CAUTION and WARNING Notes in procedures column are used to 
identify and alert the user to system operating limitations and unique 
or obscure methods of system operation.

CAUTION - Identifies procedural activities or constraints 
which when not observed may cause temporary 
anomolies in sxibsystem or experiment operation 
and/or degradation of mission objectives.

WARNING - Identifies procedural activities or constraints 
which when not observed could cause permanent 
damage to the subsystem or experiment, failure 
to meet mission objectives and/or hazards to crew 
safety.

CAUTION and WARNING Notes should always precede the critical 
procedural activity.

Actions that may or may not be required, depending on response 
received, are included in a "Backup Block" as shown below. Here the 
word "backup" is used in a somewhat different context from that of 
Backup procedure.

*
*
*
*
*

If octal code is incorrect:
DAS:

Key - CLR
Key - repeat DAS code 

ORBIT PHASE:
TIME REMAINING/DIGITAL ADDRESS ind - Verify code

*
*
*
*
*

*
*
*
*
•k

*
*
it

If octal code is still incorrect:
DAS:

Key - CLR
Key - alternate octal DAS code 

ORBIT PHASE:
TIME REMAINING/DIGITAL ADDRESS - verify alternate code

*
k

k

k

k

k

k

k
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Table 4.0-1 Controls and Display Abbreviations
LK

AUTO door!
ENWLE I

SCAM SPCCT 
MRRCm

UNLOCK

sw - toggle switch
A = Momentary 
LK = Locked *

/

HTR PWR 
AUTO

XUV
^ r specTX-RAY TEL5 _i_ xuv SUT

sel - rotary selector switch 
(all switches are 12 
position with no stops)

cont - rotary potentiometer type control

BRIGHT
BRIGHTNESS

tb - talkback (flag) [all tb's are three position. 
They are spring loaded to the center position 
and powered to the other two if both are 
connected]

tw - thumbwheel ■1

only oneposition 
powered

both positions powered

cb - circuit breaker t

FRAMES
REMAINING

ind - indicator IGDB

counter

HISTORY PLOT

crosspointer plotter

MONITOR
pressQtemp

PSI
■ too GO

r90 50r 00 
-- TO 40
; 6C 30

50 20 4
40 lO30
20
10 lO-
O-

meter
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Table 4.0-1 Controls and Display Abbreviations (cont)
EXP

It - light |SC*NSPECT|

alert

CBRlil STATUS-

ready/operate

9 4 CH6R BAT REG
□ O >□ □ * □

status

ENABLE

(Panel 128/129)

ind pwr fail It - indicator power fail light

□WLC ALIGN

ind scale It - indicator scale light

Key - DAS Key switch

DAS

X

X-RAY MAGE

mon-

0 1 m 3 ENTR

TV Screen
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Table 4.0-2 Other Nomenclature not appearing on panel

MANUAL POINTING CONTROL

MPC - Manual Pointing Controller

UP/IG

DN/IG

MODC - Manual Occulating Disk Controller-^/

RETICLE

HARC - HA Reticle Controller

pushbutton sw - pushbutton switch- 0
(Panel 128/129)
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Table 4.0-2 Other Nomenclature not appearing on panel (cont)

REG/BUS/BAT ind
POWER SYSTEM

□
pwr fail It

AMPSVOLTSAMPS
2C wy-T■300

\oo-

REG/BUS/BAT ind"

BUS ?

BUS I
REG/BAT ind

Power Monitor sel

.REG/BAT ind pwr 
fail It

clock

sw/cb (Panel 160)

(-------- POWER--------- ^
PRIM SEC 

-ENABLE-

-INHIBIT-
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ATM CONTROLS AND DISPLAYS CONFIGURATION LIST

PNL NOMENCLATURE POSITION FOR

CLOSEOUT POST ACTIV STORAGE REVISITATION FINAL
STORAGE

MIN
EMERG PWR

Oa>aow
o>
H
td

a>o
M

121

128/
129

ATM DAS BACKUP

DIGIT 1 sel 
DIGIT 2 sel 
DIGIT 3 sel 
DIGIT 4 sel 
DIGIT 5 sel 
DATA TRANS sw 
ENTER sw 
CLEAR sw

SOLAR RADIO NOISE BURST MONITOR

CAL NOISE SOURCE sel
SOLAR RADIO NOISE BURST MONITOR ind
SWITCHING MODE sel
SYSTEM GAIN cont
THRESHOLD cont
ORBIT PERIOD pushbutton sw
ON TIME pushbutton sw
REF BAL cont
ENABLE It
START sw
POWER sw

OFF
OFF
OFF
OFF
OFF
down
down
down

AMB
0

NS/REF
0
0

as desired 
as desired 

0
off
down
OFF

OFF
OFF
OFF
OFF
OFF
down
down
down

AMB
0

NS/REF
0
0

as desired 
as desired 

0
off
down
OFF

OFF
OFF
OFF
OFF
OFF
down
down
down

AMB
0

ANT/REF 
as desired 
as desired 
as desired 
as desired 
as desired 

off 
down 
OFF

OFF
OFF
OFF
OFF
OFF
down
down
down

AMB
0

ANT/REF 
as desired 
as desired 
as desired 
as desired 
as desired 

off 
down 
OFF

OFF
OFF
OFF
OFF
OFF
down
down
down

AMB
0

NS/REF
0
0

as desired 
as desired 

0
off
down
OFF

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OFF

CO 

T3 M

oo

CO S
OOoa
►0 CO
Ma 
^ >

aa
h8a
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O
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O
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PROCEDURE

130

ATM ACTIVATION

GBOUND_£OMMAND_STATU^yEEIFICATigN

AOS______:______ :______

CAPTION

Verify prior to CONSOLE POWER ACTIVATION 
that sw positions agree with last ground/ 
DAS command. Check with ST0N for any 
changes to following list:

CANISTER THERMAL:
PUMP sw - PRIMARY 
HTR PHR SW - AUTO 
CONTROLLER SW - PRIMARY

H-ALPHA:
HA 1 HEATER SW - PRIM 
HA2 HEATER sw - PRIM

X-RAY TELE:
THERMAL SW - PRIM

XUV SPECT:
MAIN PWR SW - ON 
THERMAL SW - ON

XUV SLIT:
THERMAL sw - ON

REMARKS

03.02.06-00 ATM ACT 
November 1, 1972

Initial systems activation has 
been performed by ID or DCS com­
mands and verified by STDN unless 
otherwise specified

Failure to verify may result in an 
inadvertent command being sent 
to the equipment when applicable 
circuit breaker is closed

Nominal ground commands are;

CSTR THRM PUMP PRI (cmd 110) 
CSTR HTR PWR AUTO (cmd 105) 
CSTR THEM CTLR (cmd 107) 
CMPTR AUTO ENA (cmd 236)
S052 MAIN PWR ST-BY (cmd 382) 
S052 THERM ON (cmd 384)
S054 MN PHR ON (cmd 349)
SO54 THRM PWR PRI (cmd 352) 
S055A THERMAL ON (cmd 403) 
S056 THERMAL PRI (cmd 362) 
S082A MN PHR ON (cmd 425) 
S082A THERMAL ON (cmd 429) 
S082B THERMAL ON (cmd 438)

(No ground command)
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18 
IS 
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35 
38
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

129

130

WLC:
BAIN PWS sw STBY

CADTION

Confira via STDN that experiment temper­
ature is between 40 and 70 deg F before 
turning on experiment TCS. Damage to ex­
periment due to differential temperature 
stressing night otherwise result.

THEBBAL SW - ON

SCAN SPECT: 
THEBBAL SW ON

X-BAY SPECT (Control):
BAIN PHB sw - ON 
THEBBAL POHEH SW - PRIB

SBNBB ANTENNA CONNECTION

Remove dust cap from J2

Remove antenna cable connector from J3 
& connect to J2

Connect dust cap to J3

ATB CSD CONSOLE POWER ACTIVATION

CONSOLE POWER DISTRIBUTION:

All cb's closed except:
Cb's LCA STATUS LTG BU 1 6 2 - open

All sw's (8) -
BUS 1, or EXP BUS 1/NUB LTG (up) 

DISPLAYS:
ALL sw's (4) - BUS 1

GROUND/DAS_COMMAND_INHIBIT 
GROUND/DAS:

CSTR THRB SW - INHIBIT (locked)
ACS sw - INHIBIT (locked)
EXP/TV SW - INHIBIT (locked)
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PROCEDURE REMARKS

2
LIGHTING CHECK

3 130 LIGHTING:
4 NOMERIC SV - VAR Interloclc prevents INTEGRAL
5 INTEGRAL SW - VAR lighting from being powered
6 (adj INTEGRAL cont as desired) before NUMERIC lighting
7 LAMP TEST sel - NOMERIC

9 ORBIT PHASE:
10 TIME EEMAINING/DIGITAL ADDRESS ind = 88 88 Counters read all 8's when LAMP
11
12

TEST selector is in NOMERIC

13 MONITOR:
14 COUNTER 1 sel - ROLL EXP; ind = 8888
IS COUNTER 2 sel - FSS UP/DN; ind = 8888
16 COUNTER 3 sel - FSS L/R; ind = 8888
IT
18 LIGHTING:
19 Adjust NUMERIC cont as desired
30 LAMP TEST sel - STATUS
21 ALERT/STATOS sw - VAR
22 (adjust ALERT/STATOS cont as desired)
23
24 ALERT:
2S DOOR OPEN It - on (if in night) Light will remain on until XUV
26 SPECT S XUV SLIT MAIN PHR switches
27 are placed on
28
29 All power fail Its (6) - on Yellow power fail Its are:
30 MONITOR PRESS/TEMP ind power
31 fail It - on
32 WLC ALIGN ind pwr fail It - on
33 ACS ind pwr fail It - on
34 ANGLE ind pwr fail It - on
35 BUS/BAT ind pwr fail It - on
36 REG/BOS/BAT ind pwr fail It - on
37
38 All READY/OPR Its (7) - on READY - green/OPR - white Its are:
39 H-ALPHA
40 X-RAY TELE
41 XUV SPECT
42 XUV SLIT
43 WLC
44 SCAN SPECT
4S X-RAY SPECT
46
47
48
49
SO
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PROCEDURE REMARKS
130 MASTER FLARE MODE:

X-RAY/RF It - on X-RAY/RF It is green

WLC:
HLC ALIGH ind scale It - X10 on
HLC SCALE SW - XI
WLC ALIGN ind scale It - XI on

HLC ALIGN ind scale Its are green

LIGHTING:
LAMP TEST sel - ALERT 2

ALERT:
All A PCS Its (10) - on Blue ARCS ALERT Its are:

ACS It - on
CMPTR REJ It - on
CMG HALF It - on
BRG TEMP 1 It - on
BRG TEMP 2 It - on
BEG TEMP 3 It - on

8 4 blank Its

LIGHTING:
LAMP TEST sel - ALERT 1

ALERT:
All EXP & PHR Its (10) - on Blue EXP 8 PHR ALERT Its ate:

SCAN SPECT It - on
X-EEA HV It - on
BE COUNT It - on
AL COUNT It - on
DOOR OPEN It - on
PWR SYS It - on
BAT CHG It - on

8 3 blank Its

LIGHTING:
LAMP TEST sel - TAGS

ATTITUDE CONTROL SYSTEM:
TACS Its (6) - on All light green

LIGHTING:
LAMP TEST sel - OFF

BASIC DATE MAY 1. 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.2-4
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PROCEDURE REMARKS
EPS STATUS CHECK

130 COHSOLE POWER DISTRIBUTION:
Cb LCA STATUS LTG BU 1 - close

POWER SYSTEM:
STATUS LIGHTS PRIM sw - SEC 
STATUS LIGHTS ENABLE sw - TEST and hold 
Verify CBRM STATUS Its (54) - on (release 

TEST)

STATUS LIGHTS PRIM sw - PRIM 
STATUS LIGHTS ENABLE SW - TEST and hold 
Verify CBRM STATUS It's (54) - on (release 

TEST)
STATUS LIGHTS ENABLE SW - ENABLE

BAT TEMP tb - gray 
BAT VOLTS tb - gray 
REG VOLTS tb - gray 
BAT CHG tb - gray

Power Monitor sel - Bus 1

Lights go out upon releasing 
TEST sw

24 REG/BUS/BAT ind - BUS AMPS 20 to 100
25 - BUS VOLTS 27 to 30. 5
26
27 Power Monitor sel - BUS 2
28 REG/BUS/BAT ind - BOS AMPS 20 to 100
29 - BOS VOLTS 27 to 30.5

SELECT sw - 1 - 12 
Power Monitor sel - REG 
CBRM SELECT sel - check 1 thru 12 
REG/BUS/BAT ind - REG VOLTS 29 to 31 
REG/BAT ind - REG AMPS 2 to 11

SELECT sw - 13 - 18 
CBRM SELECT sel - check 13 thru 18 
REG/BUS/BAT ind - REG VOLTS 29 to 31 
REG/BAT ind - REG AMPS 2 to 11

SELECT SW - 1-12
Power Monitor sel - BAT
CBRM SELECT sel - check 1 thru 12
REG/BUS/BAT ind - BAT VOLTS 31 to 37(DAY)

28 to 32 (NT)
REG/BAT ind - BAT AMPS 0 to 17 (DAY)

-12 to -2 (NT)
- BAT TEMP 30 to 90 deg
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PROCEDURE REMARKS
(
2
3
4
5 
E
7
8 
9

10
11
12
13
14
15
16 
n 
18
19
20 
21 
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23
24
25 
28
27
28
29
30
31
32
33
34
35
36
37 
33
39
40
41
42
43
44
45
46
47
48
49
50

130 POHEE SYSTEM;
SELECT SW - 13-18
CBRM SELECT sel - check 13 thru 18 
8EG/B0S/BAT ind - BAT VOLTS 31 to 37 (DAY)

28 to 32 (NT)
REG/BAT ind - BAT AMPS 0 to 17 (DAY)

-12 to -2 (NT)
- BAT TEMP 30 to 90 deg

SELECT SW - OFF
Power Monitor sel - BOS 1

BATT-HOOR RESET SW - MAN; ind = 00000

BATT-HOOR RESET SW - AOTO

CONSOLE POWER DISTRIBOTION: 
cb LCA STATUS LTG BO 1 - open

DAS INTERFACE CHECK

GROOND/DAS:
CMPTR SW - ENABLE (verify)
CSTR THRM SW - ENABLE 
ACS SW - ENABLE 
EXP/TV SW - ENABLE

MONITOR:
COUNTER 1,2,3 sel - DAS 

DAS:
PWR SW - PWR BUS 1
Key - 52002E Display Format 2

- 52003E Display ATMDC Data
- 50004E GMT Time 

Verify displayed time

Key - 52001E Display Format 1 
Verify displayed time
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10
I
12
13
14
15
16 
n 
18
19
20 
21 
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23
24
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27
28
29
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31
32
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

Coordinate each DAS TEST with STDN
AOS___________ :__
DAS;

Key - 10000E (Zero Tests)
- 20000E
- 30000E
- 40000E

- 10377E (Register Tests)
- 20377E
- 30377E
- 40377E

GROUND/DAS:
CSTR THRH sw - INHIBIT (locked)
ACS SW - INHIBIT (locked)
EXP/TV sw - INHIBIT (locked)

A PC S STATDS CHECK S PANEL ACTIVATION

ALERT;
APCS Alert Its (6) - off

ATTITUDE CONTROL SYSTEM;
EPEA sw - PRIM 
EPC/FSS sw1s (5) - PRIMARY 
TACS sw * s (6) - ENABLE (verify);

Its (6) - off 
MODE tb - SI 
SR/SS tb - CMP 
STAR TRACK; POWER sw - ON

; SHUTTER tb - STR 
FSS DOOR tb - SUN or bp (as approp) 
MOMENTUM DUMP: AUTO GG tb - gray 

: CAGE tb - gray 
CMG SYSTEM tb's (3) - gray 
RATE GYRO MONITOR tb 
SUN ACQ; SENSOR tb - gray

: SUN PRESENT tb - gray or bp 
(as approp)

to 
7s 
■< 
r—
> 
09

O 
■o 
m 
73 
>

2i
to
X 
> z 
a
09
O 
O
7s

(3) - gray

CMPTR tb

MONITOR;
ACS sel -

PRI

HHL AMPS (3) (30-35X)
- HHL SPD (3) (87-92X)
- HX, HY, HZ/HT (Nominal H Chart)
- TACS P (60 - 75X)

COUNTER 3 sel - ORBITAL PLANE ERROR
(Beta Angle Chart/
Orb Plane Err Chart)
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PROCEDURE REMARKS
1 130 MONITOR:
2 COUNTER 1 & 2 sel - DAS
3 DAS:
4 Key - 52003E (Status Word 1)
5 50011 £ Verify COUNTER 1 ind - 1133
6 COUNTER 2 ind - 1100
7 52003E (Status Word 2)
8 50012E Verify COUNTER 1 ind - 0777
9 COUNTER 2 ind - 0000

10 52003E (Status Word 3)
1 1 50013E Verify COUNTER 1 ind - 0002
12 COUNTER 2 ind - 3100
13 52003E (Status Word 4)
la 50014E Verify COUNTER 1 ind - 0100
15 COUNTER 2 ind - XXOO
16 52003E (Status Word 5)
17 50015E Verify COUNTER 1 ind - X0X1
18 COUNTER 2 ind - 0000
13
20 TCS STATUS CHECK Thermal Control Subsystem acti-
21 vated by ground command approxi-
22 mately one (1) hour after launch
23 to ensure temperature control of
24 experiments until experiment
25 activation
26
27 CANISTER THERMAL:
28
29 MONITOR s¥ - PUMP-delta P :
30 CSTR IN deg F
31
32 ind - 25 to 31 PSI
33 50 +/- 1 deg F
34
35 MONITOR SW - SYS P :
36 POMP OUT deg F X 10
37
38 ind - 7 to 19 PSI
39 49 to 58 deg F
40
41 MONITOR SW - ACCUM VOL (») :
42 HTR deg F x 10
43
44 ind - 60 to 90S
45 - 49 to 58 deg F
46
47
48
49
SO • • .............. .
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PROCEDURE REMARKS
GSE N2 PURGE FITTING DISCONNECT Disconnects male half GSE N2 purge

fitting from female fitting on
130 MONITOR; canister allowing spring loaded

COUNTER 3 sel - ROLL CSTR; ind = -1350 swing arm to retract male fitting 
back against tack. This fitting

MANUAL POINTING CONTROL: is NOT disconnected at lift off or
ROLL ENABLE SW - ENABLE
ROLL GAIN SW - XI

prior to lift off

WARNING

Canister must be rolled CW at the slowest 
speed to prevent GSE N2 purge fitting from 
jamming canister or hitting exp. door handles

ROLL LOW RATE SW - CW until COUNTER 3 At roll canister zero, canister is
ind = -1100 rolled approximately 22 1/2 deg
ROLL HIGH RATE SW - CW until COUNTER 3 
ind = 0000

CW from launch position

ROLL ENABLE SW - INHIBIT

ACCUTRON TIMER INSTALLATION

157 Remove timer from storage container

H Unstow Accutron Timer set key
144

Insert point of Accutron Timer set key into 
appropriate hole in case and push until de-
sired number appears in window on face.
Repeat as required to obtain proper setting.

130 X-RAY/RF ACTIVITY:
Align the three (3) holes in timer with 
studs on panel and press timer into 
place

M Stow Accutron Timer set key
144
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PROCEDURE REMARKS

I
12
13
14
15
16 
IT 
IS
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

STAR AGO FOB CSH IMP ALIGNMENT

1 ATTITUDE CONTROL SYSTEH;
BODE tb - SI
EPC 800 HZ sw - PRIMARY (verify) 
EPEA sw - PRIM (verify)

MONITOR:
COUNTER 1,2,3 sel - ,1/2.;

ind less than 001.0 deg (verify)
COUNTER 1 sel - 
COUNTER 2 sel -

COUNTER 3 sel -

STAR TCK OUTER 
GIMBAL (ARC MIN) 
STAR TCK INNER 
GIMBAL (ARC MIN) 
ORBITAL PLANE 
ERROR (.1 deg)

2 ATTITUDE CONTROL SYSTEM;
STAR TRACK POWER sw - ON (verify)
STAR TRACK ACQ SW - MAN; tb - MAN

DAS:
Key - 52012E (Select System)

- 5000XE X = 0, ACHERNAR (A)
X = 1, CANOPUS (C)
X = 2, ALPHA CRUX (X)

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - ENABLE; tb - STR
MPC - Manipulate gimbals to IG ____ ,

OG ____  (STAR TRACKER Pad or P55)

ATTITUDE CONTROL SYSTEM:
STAR TRACK ACQ SW - AUTO; tb 
STAR TRACK SHUTTER tb - OPN

MANUAL POINTING CONTROL:
MAN PTG tb - bp or EXP

AUT
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ALERT: ♦
ACS It - on *

DAS: *
Key - 52003E (ATMDC Data) *

- 50001E (ALERT Conditions)* 
MONITOR: ♦

COUNTER 1 sel - DAS; ind - 4XXX* 
Return to Step 2 6 Repoint Star ♦ 

Tracker *
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PROCEDURE REMARKS
130 ATTITUDE CONTROL SYSTEM:

STAR TRACK SHUTTER tb - STAR 
(may req 25 sec)

MONITOR:
COUNTER 3 sel - ORBITAL PLANE 

ERROR (.1 deg)
If ORBITAL PLANE ERROR changes less 
than 1.0 deg, return to Step 2 and 
Repoint Star Tracker

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - INHIBIT; tb - bp

Record ATM STAR TRKR ANGLES:
____ OG (ARC MIN)

~~____ IG (ARC MIN)

Report STAR TRKR ANGLES to CDR
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PROCEDURE REMARKS

SYSTEMS MANAGEMENT 04.07.06-00 EPS BU ACT
November 1, 1972

EPS BACKUP ACTIVATION

130 POWER SYSTEM;
CBRM ALL ON SW - ALL ON Mote: If CBRM ALL ON is used each CBRM must be

or individually selected in order to activate
SELECT SW - 1-12 or 13-18 BAT TEMP warning.
CBRM SELECT sel - as required
CHGR SW - ON
REG SW - ON

Repeat for other desired CBRMs

TELEMETRY SYSTEM BACKUP ACTIVATION 04.07.07-00 TLM BO ACT
November 1, 1972

TELEMETRY:
TLM PWR SW - ON; tb - gray
TRANSMITTER 1 INPUT SW - REALTIME; tb - RT
TRANSMITTER 2 INPUT SW - REALTIME; tb - RT

TRANSMITTER 1 OUTPUT SW - AFT ANTENNA;
tb - AFT

TRANSMITTER 2 OUTPUT sw - FORWARD ANTENNA;
tb - FWD

TAPE RECORDER 1 RECORD SW - RECORD;
tb - RCD

TAPE RECORDER 2 RECORD SW - center;
tb - bp

TCS BACKUP ACTIVATION 04.07.09-00 TCS BO ACT
November 1, 1972

CANISTER THERMAL:
PUMP SW - PRIMARY
HTR PWR sw - AUTO
CONTROLLER sw - PRIMARY

MONITOR ind pwr fail It - off

MONITOR sw - PUMP delta P :
CSTR IN deg F

ind - 25 to 31 PSI
50 +/- 1 aeg F
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PROCEDURE REMARKS
( 130 CANISTER THERMAL:
2 MONITOR sw - SYS P ;
3 PUMP OUT deg F X 10

s ind - 7 to 19 PSI
6 49 to 58 deg F

8 MONITOR SW - ACCOM VOL (Ji) :
9 HTE deg F X io

10
II ind - 60 to 90%
12 - 49 to 58 deg F
13
14
IS
IG DAS COMMANDING 12.03.18-00 DAS COMMAND
17 November 1, 1972
18
IG The ATM command receivers and de-
20 coders are turned on initially by
21 the ID LVDC. Backup power control
22 commands are provided to the re-
23 ceivers and decoders by the AM DCS.
24 ATM command receiver power is con-
25 trolled manually onboard by the
26 GROUND/ DAS GRD CMD switch. STDN
27 commands are automatically inhibited
28 when the first DAS key is pushed and
29 are re-enabled when the CLR or ENTR
30 keys are pushed
31
32 There is no capability for COMMAND
33 SYSTEM monitoring on the ATM C6D
34 CONSOLE
35 GROOND/DAS:
36 Verify appropriate systea to be addressed
37 is enabled:
38 ENABLE/INHIBIT SW - ENABLE
39
40 DAS:
41 PWR SW - BOS 1 or BOS 2
42 Key - CLR Assures system in reset condition
43 and ready to accept command
44
45 Key - octal DAS code See Document 50M16140
46
47
48
49
50
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PROCEDURE REMARKS
t
2 130 ORBIT PHASE:
3 TIME REMAINING/DIGITAL ADDRESS ind - Indicator will display 00000 when4 verify code first key is pushed and display5 (Note: If a function or data comsand verification of DAS octal codeE is rejected by the ATHDC, an when fifth key is pushed
7 octal 05111 is added to the
8 command for display and the
9 CMPTH BEJ Alert It is lit.)

10
II * 4>
12 * If octal cade is incorrect: ♦
13 * DAS: «
14 * Key - CLE m
15 ♦ - repeat DAS code *
IS ♦ *
17 * ORBIT PHASE: *
IS * TIME REMAINING/DIGITAL ADDRESS ind - *
19 * verify code ♦
20 * « -
21
22 *
23 If octal code is still incorrect: *
24 * DAS: *
25 * Key - CLR ♦
26 * - Alternate octal DAS code See Document 50M16140
27 *
28 * ORBIT PHASE:
29 « TIME REMAINING/DIGITAL ADDRESS - *
30 * verify alternate code
31 *
32
33 DAS:
34 Key - ENTR Executes switch selector command
35 or function command/data com-
Jb mand entered into ATHDC
37
38 ORBIT PHASE:
39 TIME EEMAINING/DIGITAL ADDRESS ind -
40 center digit flashing as DAS veri-
41 fication of ENTR COMMAND
42
43 (Note: If ENTR was pushed while
44 CMPTR EEJ It - on: Terminate
45 (52040E) must be commanded
46 prior to reattempting DAS
47 commands to ATMDC)
48
49
SO
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PROCEDURE REMARKS

2
3 ♦ If ATMDC does not respond to ENTR, an ♦
4 * ATMDC backup enter may be performed by: *
5 « *
6 130 * DAS: *
7 ♦ Key - 52050E *
8
9

♦ *

10 DAS:
11
12
13

Key - CLE

ORBIT PHASE:
14 TIME EEBAINING/DIGITAL ADDRESS ind -
15
16

time remaining displayed

n
18
19 BACKUP DAS COMMANDING 12.04.01-00 DAS BU CBD
20 November 1, 1972
21 GEOUND/DAS:
22 Verify appropriate system to be addressed
23 is enabled:
24 ENABLE/INHIBIT SW - ENABLE
25
26 121 CLEAR SW - CLEAR Assures system in reset condition
27 and ready to accept command
28
29 DIGIT 1-5 sel - desired DAS octal code See Document 50M16140
30
31 DATA TRANS SW - DATA TRANS Octal code will not be displayed
32 ENTER SW - ENTER on TIME REMAINING/DIGITAL
33 ADDRESS ind on ATM CSD Console
34
35
36
37
38

TV MONITOR ACTIVATION 04.07.05-00 TV BON ACT
November 1, 1972

39 130 TV :
40 SYNC GEN SW - PRIM SYNC GEN SW must be in PRIM or
41 SEC to enable activation of
42 TV System
43
44 HA1 PHR SW - ON
45 HA2 PHR SW - ON
46 MON 1 SW - PHR ON
47 BON 2 SW - PHR ON
48
49
50
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PROCEDURE REMARKS

1
2
3
4
5 
E
7
8 
9

10 
11 
12
13
14
15 
IE
17
18
19
20 
2
22
23
24
25 
2E
27
28
29
30
31
32
33
34
35 
3E
37
38
39
40
41
42
43
44
45 
45
47
48
49
50

130 TV :
MON 1 sel - HA2 
MON 2 sel - HA2

HA2 DOOR tb - gray (verify)

MON 1:
CONTRAST tw - as required 
BRIGHTNESS tw - as required 
CROSS HAIR INTENSITY tw - as required 
VERTICAL CROSS HAIR tw - as required 
HORIZONTAL CROSS HAIR tw - as required

MON 2:
CONTRAST tw - as required 
BRIGHTNESS tw - as tequried 
CROSS HAIR INTENSITY tw - as required 
VERTICAL CROSS HAIR tw - as required 
HORIZONTAL CROSS HAIR tw - as required

ATTITODE AND POINTING CONTROL SYSTEM (ARCS)

BACKUP ACTIVATION

DAS:
Key - 10172E

HA2 TV camera is selected to 
provide TV display for monitor 
adjustments

04.07.08-00 APCS BD ACT 
November 1, 1972

APCS power on

1/7
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9
10
11
12
13
14
15 
IE
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31 
3? 
3J
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

APCS STATOS CHECK f16K1

ALEET;
APCS It (6) - off

ATTITUDE COBTEOL SYSTEM:
EPC sw (4) /FSS SH (1) - PRIMARY

TAGS SW (6) - ENABLE; It (6) - off 
MODE tb - SI or EXP (as approp)
SR/SS tb - CMP
STAR TRACK POWER SW - ON
STAR TRACK SHUTTER tb - STR or bp (as app) 
FSS DOOR tb - SUN or bp (as approp) 
MOMENTUM DUMP AUTO GG tb-bp or ACT(as app) 
MOMENTUM DUMP CAGE tb - gray 
CMG SYSTEM SW (3) - AUTO; tb - gray 
RATE GYRO MONITOR sw(3) - 1/2;

tb (3) - gray 
FSS BIAS IN SW - OUT 
SUN ACQ SENSOR tb - gray 
SUN ACQ SUN PRESENT tb - gray or bp 

(as approp)

CMPTE sw - AUTO; tb - PEI 
EPEA sw - PRIM

EVA:
AUTO DOOR sw - ENABLE

This section corresponds to Phase II 
Software Definition

20.03.05-00 APCS STATOS 
October 16, 1972

Consult APCS Malfunction Procedures
in response to an ALEET indication
ACS It - off
CMG MALF It - Off
CMPTE REJ It - off
BRG TEMP 1, 2, S 3 It - off

EPC ROLL ESLVR SW does not have 
an OFF (center) position 

EPC ROLL ESLVR SW - PRIMARY 
EPC 800 HZ SW - PRIMARY 
FSS SW - PRIMARY
EPC RATE GYRO UP/DN SW - PRIMARY 
EPC RATE GYRO L/R SW - PRIMARY

The gray indication is for the 
orbit day and the bp indication 
is for the orbit night

to
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PROCEDURE REMARKS

130 MONITOR;
ACS sel - NHL AMPS (3) ; (30 to 35*)
ACS sel - NHL SPD (3) ; (87 to 92*)
ACS sel - HX,HY,HZ/HT; (Nominal H Chart) 
ACS sel - TACS P; (TAGS P Chart)
COONTER 3 sel - ORBITAL PLANE ERROR;

(Beta Angle Chart)
COUNTER 1 6 2 sel - DAS

DAS:
Key - 52003E (Status Word 1)

50011E - Verify COUNTER 1 ind=1133 
COUNTER 2 ind=1100

52003E (Status Word 2)
50012E - Verify COONTER 1 ind=0777 

COONTER 2 ind=0000

52003E (Status Nord 3)
50013E - Verify COUNTER 1 ind=0002 

COUNTER 2 ind=3100

Status Word 1:
1 - CMC Control Enable 
1 - TACS Cntl Capability Enable 
3 - Acq SS X Axis, Pri 6 Sec Used 
3 - Acq SS Y Axis, Pri & Sec Used 
1 - Star Tracker Control Enable 
1 - Self Test X Over Enable - 

16K Program

Status Word 2:
0 - Strapdown Control Prime Select 
7 - X Axis Rate Gyros Used for

Control, #1 6 #2, #3 in Backup 
7 - Y Axis Rate Gyros Used for

Control, *1 6 #2, #3 in Backup 
7 - Z Axis Rate Gyros Used for

Control, #1 & *2, #3 in Backup 
0 - No Rate Gyro Integral Test 

Failure
0 - Rate Gyro All Axes Control

Status Word 3;
0 - Trouble Shooting Mode not in 

Progress
0 - DAS Commands Normal 
0 - No Computer Memory Load Activity
2 - Display Format 1 Selected
3 - FSS and Scan Spect Auto Door

Control Enable 
1 - ACS Control Gains Docked

to
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PROCEDURE REMARKS
130 DAS:

Key - 52003E (Status Word 4)
50014E - Verify COUNTER 1 ind=0100 

COUNTER 2 ind=XX00

52003E (Status Word 5)
50015E - Verify COUNTER 1 ind=X0X1 

COUNTER 2 ind=0000

STAR ACQUISITION

Status Word 4:
0 - No Failures or An Even Number 

of Interrupt Failures Have 
Occured

1 - Entry CMG Auto Reset Enable
0 - CHG Resolver Reference Voltage 

Test Normal
0 - No CHG Errors Detected by 

Redundancy Management 
XX - TAGS Minimum Impulse Width in 

0.01 Sec (Displayed in Octal).

Status Word 5:
X - A Single or Four Momentum Sample(s) 

Used for GG Dump
0 - Spare
X - Star Selected
1 - Star Tracker Update of Orbital 

Plane Error Enable
0 - Acq SS X & Y Axes Test Normal
0 - Spare

20.01.10-00 STAR ACQ 
October 16, 1972

The Star Tracker is used as a 
reference for the experiment 
roll angle and the calculation 
of the orbital plane error.
This procedure is used to acquire 
the reference star with the Star 
Tracker

to
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PROCEDURE REMARKS
130 ATTITUDE CONTROL SYSTEM:

MODE tb - SI or EXP (as appropriate) 
EPC 800 HZ sw - PRIMARY (verify)
EPEA sw - PRIM (verify)

MONITOR:
COUNTER 1,2,3 sel

COUNTER 1 sel

COUNTER 2 sel

COUNTER 3 sel -

js'i SSZ-, 
ind <1.0 deg 

STAR TCK OUTER GIMBAL; 
ind - XXXX. (ARC MIN) 
STAR TCK INNER GIMBAL; 
ind - XXXX. (ARC MIN) 
ORBITAL PLANE ERROR; 
ind - XXX.X (deg)

ATTITUDE CONTROL SYSTEM:
STAR TRACK POWER SW - ON (Verify)
STAR TRACK ACQ SW - MAN; tb - MAN

DAS:
Key - 52012E (Select System)

5000XE X=0 Star Achernar (A)
X=1 Star Canopus (C)
X=2 Star Alpha Crux (X)

* If Wide Search Pattern Desired in ♦
* Daylight SI Attitude: *
* *
♦ DAS: ♦
♦ Key - 52010E (Inhibit) *
♦ 50004E (Star Track Control)♦

MANUAL POINTING CONTROL:
MAN PTG ENABLE sw - ENABLE; tb - STR
MPC - Manipulate Gimbals to OG ___ ,

(STAR TRACKER Pad)

Note value of Orbital Plane Error 
and compare with value after star 
tracker is repointed to new ref­
erence star

This function command and one data 
command are required when a new 
star is selected

Inhibiting Star Track Control 
inhibits auto search timer

The STAR TRACKER Pad is teleprinted 
up as needed

1/1
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PROCEDURE REMARKS
130 ATTITUDE CONTROL SYSTEM;

STAR TRACK ACQ sw - AUTO; tb - AUT 
STAR TRACK SHUTTER tb - OPN

MANUAL POINTING CONTROL:
MAN PTG tb - bp or EXP

« If Ternination of Hide Search Pattern*
* Desired in Daylight SI Attitude: ♦
* *
* DAS: *
* Key - 5201 IE (Enable) * Enabling Star Track Control enables
* 50004E (Star Track Control) * auto search timer which may cause
* * the ALERT ACS light to illuminate
♦ ALERT: ** ACS It - on ♦ If star is not located during fine
* * search mode the ATMDC commands a
* * Star Tracker hold and turns on the
* * ACS ALERT It
*
* DAS; *
* Key - 52003E (Cmptr Data) * Displaying ALERT Condition turns
* 5000IE (ALERT Conditions)* off ACS ALERT It
* *
* MONITOR: *
* COUNTER 1 sel - DAS; ind = 4XXX* Star Tracker failure to acquire
* *
* Repoint Star Tracker *

ATTITUDE CONTROL SYSTEM:
STAR TRACK SHUTTER tb - SIR

(may reg 25 sec)

MONITOR: Keying in the incorrect star code
COUNTER 3 sel - ORBITAL PLANE ERROR; or the Star Tracker locking on

ind - XXX.X (deg) the wrong star will cause the
If ORBITAL PLANE ERROR changes > 1 deg. ORBITAL PLANE ERROR tO be cal-

culated incorrectly
Repoint Star Tracker

MANUAL POINTING CONTROL:
MAN PTG ENABLE sw - INHIBIT; tb - bp

BASIC DATE MAY 1, 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.3-10
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PROCEDURE REMARKS
siZ£xp_o£Fset_pointing

130 ATTITUDE CONTROL SYSTEH:
BODE sw - SOLAR INERTIAL or EXP PTG; 

tb - SI or EXP

HONITOR:
COUNTER 1 sel - !>X; ind - XXX. X (deg) 
COUNTER 2 sel - jir; ind - XXX. X (deg)

DAS:
Key - 52021E (Fine Bnvr)

5+/-XXXE (MANEUVER PAD or S020 
5+/-YYY E Crewman)
50000E (0.1 deg increments,

must be in octal)

NOTE: 4.0 deg - decimal (50 - octal) 
is maximum offset

MONITOR:
Monitor ^X, l>Y (verify proper offset) 

Repeat as required

NOTE: To remove offsets, ATTITUDE CONTROL
SYSTEM MODE SW - SOLAR INERTIAL or 
EXP PTG; tb - SI or EXP

20.01.04-00 SI OFFSET 
October 16, 1972

Solar Inertial Offset Pointing 
is used to accurately align 
experiment S020 (X-Ray/UV 
Solar Photography) to the 
solar disc. If performed during 
a gravity gradient dump, offset 
pointing commands will take effect 
during last dumping maneuver

Fine Mnvr increments will be 
sent up on a teleprinter pad, 
or voiced up from the ground 
or from the S020 Crewman who 
will be directing the attitude 
pointing from the +Z Scientific 
Airlock
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PROCEDURE REMARKS
( MNVR TO ZLV 20.01.01-00 MNVR TO ZLV
2 October 16, 1972
3 Perforin APCS STATUS CHECK (20.0 3.05-00)

5 130 DAS:
6 Key - 52030E (Maneuver Time)
7 500TTE (MANEUVER PAD, minutes
8 must be in octal)

10 * If a Single Rate Gyro is Selected for Any Maneuver may cause Pate Gyro RM to
11 ♦ Axis, Inhibit RM on That Axis: * fail thruster firing test
12 * *
13 * DAS: *
14 * Key - 52015E (RATE GYRO RM) *
15 * 500A0E (RM INHIBIT) *
IE * 1 (X AXIS SELECT) *
n * 2 (Y AXIS SELECT) *
18 * 3 (Z AXIS SELECT) *

20 AI GMT : : ,
21 ATTITUDE CONTROL SYSTEM:
22 MODE SOLAR INERTIAL SW - Z-LV; tb - ZLV
23 STAR TRACK ACQ SW - AUTO; tb - AUT
24 STAR TRACK SHUTTER tb - STR
25
26 If ZLV Biases Requited: *
27 * *
28 ♦ DAS: ♦
29 * Key - 52020E (Coarse Mnvr) * Coarse Mnvr increments will
30 5+/-XXXE (MANEUVER PAD, * appear on the MANEUVER PAD.
31 * 5+/-YYYE 1.0 deg increments,*
32 * 5+/-ZZZE must be in octal) *
33 * and/or •
34 * Key - 52021E (Fine Mnvr) * Fine Mnvr increments will appear on
35 * 5+/-XXXE (MANEUVER PAD, * the MANEUVER PAD.
36 * 5+/-YYYE 0.1 deg increments,* Note: Maneuver Time restarts on Z
37 ♦ 5+/-ZZZE must be in octal) * axis command enter
38
39 MONITOR:
40 Monitor Attitude and Rate Information
4(
42
43
44
45
46
47
48
49
50
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2
3
(
5
6
7
8
9

10
11
12
13
14
15
16 
n 
18
19
20 
2
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

If Eepointing Star Tracker is Required 
During Mnvr to ZLV: (Note: Track Ref.
Star until loss of Star or until 5 
minutes before acquiring ZLV Star)

ATTITUDE CONTROL SYSTEM:
STAR TRACK ACQ s« - MAN; tb - MAN

MONITOR:
COUNTER 1 sel - STAR TCK OUTER GIMBAL; 

ind - XXXX. (ARC MIN)
COUNTER 2 sel - STAR TCK INNER GIMBAL; 

ind - XXXX. (ARC MIN)

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - ENABLE; tb - STR
MPC - Manipulate Gimbals to OG____ ,IG__

(MANEUVER PAD)

ATTITUDE CONTROL SYSTEM:
STAR TRACK SHUTTER SW - CLOSE; tb - bp

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - INHIBIT; tb - bp

End of Maneuver Time 

MONITOR;
Monitor Attitude and Rate Information 
COUNTER 1, 2, 3 sel - JSX, )JY, J3Z;

ind = 000.0 or bias angles

COUNTER 1, 2, 3 sel - )3Z, jUX, )3Y;
ind = .0000, .0000, .0645 

(with zero biases)

* If Star Tracker Was Repointed During Mnvr*
* to ZLV; *
* *
* At GMT__:__ :__ , •
♦ ATTITUDE CONTROL SYSTEM; *
♦ STAR TRACK ACQ SW - AUTO; tb - AUT *
* STAR TRACK SHUTTER tb - OPEN or STR *

Repeat Fine Mnvr as required, updating 
Maneuver Time as appropriate

The Star Tracker gimbal positions 
will appear on the MANEUVER PAD
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The Star Tracker time to begin search 
will appear on the MANEUVER PAD
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1
2
3
4
5 
E
7
8 
9

10
11
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

* If Single Rate Gyro RH
* to the Bnvr to ZLV:
*
* DAS:
* Key - 52015E
* 500BBE

Was Inhibited Prior

(RATE GYRO EH)

n- 15 (X AXIS SELECT 1; RM ENABLE) ♦* 16 (X AXIS SELECT 2; EM ENABLE)** 17 (X AXIS SELECT 3; EM ENABLE)♦* 25 (X AXIS SELECT 1: RM ENABLE) ♦* 26 (X AXIS SELECT 2; EM ENABLE)*
♦ 27 (X AXIS SELECT 3; EM ENABLE)** 35 (Z AXIS SELECT 1; RH ENABLE)** 36 (Z AXIS SELECT 2; RH ENABLE)♦* 37 (Z AXIS SELECT 3; RH ENABLE) *
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

tinYR TO SI/EXP

• If Maneuver Tiae Different Froa Last •
* Entered: *
♦ •
* DAS: *
* Key - 52030E (Maneuver Time) ♦
* 500TTE (MANEUVER PAD, ainutes*
* must be in octal) ♦

If a Single Rate Gyro is Selected for Any*
Axis, Inhibit RM on That Axis:

DAS:
Key - 52015E (RATE GYRO RM) 

500A0E (RM INHIBIT)
1 (X AXIS SELECT)
2 (Y AXIS SELECT)
3 (Z AXIS SELECT)

20.01.03-00 MNVR TO SI 
October 16, 1972

Maneuver Time indicated on 
MANEUVER PAD

Maneuver may cause Bate Gyro RM to 
fail thruster firing test

At GMT__:__:__,
ATTITUDE CONTROL SYSTEM:

MODE SOLAR INERTIAL SH - SOLAR INERTIAL
or EXP PTG; 

tb - SI or EXP

♦ If SI/EXP Offset Required: *
♦ 4
♦ DAS: *
♦ Key
♦

*

52021E (Fine Hnvr) * 
5+/-XXXE (MANEUVER PAD, 0.1 deg* 
5+/-YYYE increments, must * 
50000E be in octal) *

MONITOR:
Monitor Attitude and Rate Inforaation

to
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1

2
3
4
5 
G
7
8 
S

ID
11
12
13
14
15 
IG
17
18
19
20 
21 
22
23
24
25 
2G
27
28
29
30
31
32
33
34
35 
3G
37
38
39
40
41
42
43
44
45 
4G
47
48
49
50

130

If Repointing Star Tracker Was Required 
During Mnvr to ZLV:

ATTITUDE CONTROL SYSTEM:
STAR TRACK ACQ SW - MAN; tb -

MONITOR:
COUNTER 1 sel

MAN

STAR TCK OUTER GIMBAL; 
ind - XXXX. (ARC MIN)

COUNTER 2 sel - STAR TCK INNER GIMBAL; 
ind - XXXX. (ARC MIN)

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - ENABLE; tb - STR
MPC - Manipulate Gimbals to OG____ ,IG_____*

(STAR TRACKER Pad)

ATTITUDE CONTROL SYSTEM; 
STAR TRACK SHUTTER SW - CLOSE; tb - bp

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - INHIBIT; tb - bp

End of Maneuver Time 
MONITOR:

Monitor Attitude and Rate Information 
COUNTER 1, 2, 3 sel - )?X, ^Y, J0Z;

ind = 000.0 or required offset

COUNTER 1, 2, 3 sel - J»Z, )JX, JJY;
ind = .0000

* If Star Tracker was Repointed During Mnvr*
* to SI/EXP: *
* *
* ATTITUDE CONTROL SYSTEM: *
* STAR TRACK ACQ SW - AUTO; tb - AUT *
* STAR TRACK SHUTTER tb - OPN or STR *

Repeat Fine Mnvr as required

The Star Tracker gimbal positions 
for each reference star appear 
on the STAR TRACKER Pad
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* If single Rate Gyro RM Has Inhibited Prior *
* to the Mnvr to SI/EXP:

130 DAS:
Key - 52015E 

500BBE
(RATE GYRO RM)

15 (X AXIS SELECT 1; EM ENABLE) *
16 (X AXIS SELECT 2; RM ENABLE) *
17 (X AXIS SELECT 3; EM ENABLE) *
25 (I AXIS SELECT 1; RM ENABLE) *
26 (Y AXIS SELECT 2; RM ENABLE)
27 (X AXIS SELECT 3; RM ENABLE) *
35 (Z AXIS SELECT 1; EM ENABLE)
36 (Z AXIS SELECT 2; EM ENABLE) *
37 (Z AXIS SELECT 3; EM ENABLE) ♦

1/1
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2
3
<
5
6
7
8 
9

10
It
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25 
28
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

aNVR TO ARBITRARY ATTITUDE 

DAS:
Key - 52030E (Maneuver Time)

500TTE (MANE0VER PAD, minutes 
must be in octal)

♦ If a Single Rate Gyro is Selected for Any*
Axis, Inhibit RM on That Axis:*

*
* DAS:
* Key - 52015E (RATE GYRO EM)
* 500AOE (EM INHIBIT)
* 1
* 2
* 3

(X AXIS SELECT) 
(Y AXIS SELECT) 
(Z AXIS SELECT)

20.01.02-00 HNVE TO ARB 
October 16, 1972

Maneuver may cause Bate Gyro BM to 
fail thruster firing test

At GMT __;__:_ ,
ATTITUDE CONTROL SYSTEM:

MODE ATT HOLD SW - CMG or TACS;
tb - CMG or TAC 

(as approp)

MONITOR:
ACS sel - HX,HY,HZ/HT; ind - (note values

relative to select­
ed mnvr)

ANGLE sel - CMG 1,2,3; ind - (note values
relative to stops)

COUNTER 1,2,3 sel - fIX, jlY ,HZ;
ind - (note attitude)

Maneuver start and return times 
will appear on the MANEUVER PAD

DAS:
Key

Key -

52020E (Coarse Mnvr)
5+/-XXXE (MANEUVER PAD) 
5+/-YYYE (1.0 deg increments, 
5+/-ZZZE must be in octal) 

and/or
52021E (Fine Mnvr)
5+/-XXXE (MANEUVER PAD) 
5+/-YYYE (0.1 deg increments, 
5+/-ZZZE must be in octal)

Select Coarse Mnvr (52020E) 
and/or Fine Mnvr (52021E) 
Command as appropriate
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130

MONITOR:
Monitor Attitude 6 Rate Information 
Repeat as required, updating Maneuver Time 
as appropriate

If Single Rate Gyro RM was Inhibited Prior * 
to the Mnvr to Arbitrary Attitude: ♦

*
DAS: *

Key - 52015E (RATE GYRO RM) ♦
500BBE

* 15 (X AXIS SELECT 1; RM ENABLE)** 16 (X AXIS SELECT 2; RM ENABLE) ** 17 (X AXIS SELECT 3; RM ENABLE) ♦* 25 (X AXIS SELECT 1; RM ENABLE)** 26 (X AXIS SELECT 2; RM ENABLE) ** 27 (X AXIS SELECT 3; RM ENABLE)** 35 (Z AXIS SELECT 1; RM ENABLE)** 36 (Z AXIS SELECT 2; RM ENABLE) ♦* 37 (Z AXIS SELECT 3; RM ENABLE) ♦

For Attitude Errors:

DAS:
Key - 52003E (Cmptr Data) 

50002E (Att Err) Attitude Errors go to zero at end 
of Maneuver Time

MONITOR:
COUNTER 1,2,3 sel DAS; ind - XXX.X (deg)

XFER TO CSH CONTROL

When CSM is ready,

ATTITUDE CONTROL SYSTEM:
MODE EXP PTG sw - STBY; tb - STY

Voice Instruct CSM to Hold Attitude

ATTITUDE CONTROL SYSTEM:
MOMENTUM DUMP CAGE SW - ZERO H; tb - CGE

MONITOR:
Monitor Attitude and Rate Information 
ACS sel - HX, HY, HZ/HT; ind - (verify OS)

20.01.06-00 XFR-CSM CNT 
October 16, H72
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130

XFER TO ATH CONTROL

D&s:
Key - 52023E (CHG Noninal Cage)

MONITOR:
ACS sel - HX, BY, HZ/HT; ind - (stable H) 
Monitor Attitude and Rate Information 
Wait until Rates < 0.03 deg/sec 

(approx. 2 min)

Instruct CSM to release attitude control

ATTITUDE CONTROL SYSTEM:
MOMENTUM DUMP CAGE SW - RELEASE; tb - gray 
MODE SW - SOLAR INERTIAL or EXP PTG; 

tb - SI or EXP

16K ATMDC DAS COMMAND LISTING

20.01.07-00 XFR-ATM CNT 
October 16, 1972

FUNCTION AND 
DATA CODES 

TRUE (ALT)
DEFINITION

DISPLAY

52001 (55776)

52002 (55775)

52003 (55774) +1

20.03.07-00 CMP DAS LST 
October 16, 1972

PHASE II ATMDC SOFTWARE DEFINITION 
ALL CODES OCTAL

50000
50001
50002
50003
50004
50005
50006
50007
50011
50012
50013
50014
50015

(57777)*1 
(57776) *2 
(57775) 
(57774) 
(57773) 
(57772) 
(57771) 
(57770) 
(57766)*3 
(57765) *4 
(57764) *5 
(57763) *6 
(57762) *7

FORMAT 1

FORMAT 2

CMPTR_DATA 
C/W CONDITIONS 
ALERT CONDITIONS 
ATT ERR (XXX. X DEG)
SI OFFSET(XXX.X DEG)
GMT (HR: MINrSEC)
X RGS ALL(.XXXX DEG/SEC) 
Y RGS ALL (.XXXX DEG/SEC) 
Z RGS ALL(.XXXX DEG/SEC) 
STATUS WORD 1

SIGN + = 0; = 1

tn

-<r—
>
m
O
■o
m

25
to

X
>
Z
o
00
O
O

STATUS WORD 
STATUS WORD 
STATUS WORD 
STATUS WORD

52004 (55773) +3 
50AAA (57aaa) *8

SINGLE MEMORY LOC 
AAABBB= MEMORY~ADDRESS
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PROCEDURE REMARKS
50BBB (57bbb) Y=0=D£CIMAL;Y=1=OCTAL
5+/-YFF (5-/+yff) +/-FF=SCALE FACTOR

+ D D=NOMBEB OF DATA
COMHANDS REQUIRED

♦ NOTES APPEAR FOLLOW­
ING DAS LISTING

52005 (55772) MON ACO SS PRI X/Y

52006 (55771) HON ACO SS SEC X/Y

52007 (55770) CMPTR SWITCHOVER ABM

CONFIGOBAT ION

52010 (55767) +1 INHIBIT
50000 (57777) CHG CONTROL
50001 (57776) TACS CNTL CAPABILITY
50002 (57775) CMG AUTO RESET
50003 (57774) AUTO GG DUMP
50004 (57773) STAR TRACK CONTROL
50005 (57772) RANDOM REACQUISITION
50006 (57771) S055/HA DOOR

AUTO CONTROL
50007 (57770) FSS DOOR AUTO CONTROL
50010 (57767) SOFTWARE SWITCHOVER
50011 (57766) STAR TRACK ORBITAL

PLANE ERROR UPDATE

52011 (55765) +1 ENABLE(SEE INHIBIT)

52012 (55765) +1 SELECT SYSTEM
50000 (57777) STAR ACHERNAR (A)
50002 (57776) STAR CANOPUS (C)
50001 (57775) STAR ALPHA CRUX (X)
50003 (57774) SR/SS CMP
50004 (57773) SR/SS SUN
50005 (57772) INITIALIZE STRAPDOWN
50006 (57771) DOCKED
50007 (57770) UNDOCKED
50010 (57767) SELECT FLIGHT

OPERATIONS

52013 (55764) +1 CMG EM

VOLTAGE REF SOURCE
50010 (57767) 4.8 KHZ 1; RM INHIBIT
50020 (57757) 4.8 KHZ 2; RM INHIBIT
50030 (577471 RM ENABLE

tn 
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PROCEDURE REMARKS
1 CBG 1 SELECT
2 50012 (57765) CNTL ENABLE; EM ENA
3 50014 (57763) CNTL INHIBIT; EM INH
4 50016 (57761) CNTL ENABLE; EM INH
5 CMG 2 SELECT
6 50022 (57755) CNTL ENABLE; EM ENA
7 50024 (57753) CNTL INHIBIT; EM INH
8 50026 (57751) CNTL ENABLE; EM INH
9 CMG 3 SELECT

10 50032 (57745) CNTL ENABLE; EM ENA
II 50034 (57743) CNTL INHIBIT; EM INH
12
n 50036 (57741) CNTL ENABLE; EM INH

14
15

52014 (55763) +1 ACO SS EM

16 X AXIS SELECT
17 50001 (57776) PEI 6 SEC; EM ENABLE
18 50002 (57775) PEI; EM ENABLE
13 50003 (57774) SEC; EM ENABLE
20 Y AXIS SELECT
21 50004 (57773) PEI & SEC; EM ENABLE
22 50005 (57772) PEI; EM ENABLE
23 50006 (57771) SEC; BM ENABLE
24 SUN PEESENT SELECT
25 50007 (57770) PEI 6 SEC; EM ENABLE
26 50010 (57767) PEI; EM INHIBIT
27 50011 (57766) SEC; EM INHIBIT
28 INHIBIT EM
29 50012 (57765) X AXIS
30
31

50013 (57764) Y AXIS

32 52015 (55762) +1 RATE GYEO EM
33
34 X AXIS SELECT
36 50010 (57767) EM INHIBIT
36 50011 (57766) 1 S 2, 3 BACKUP;
37 EM ENABLE
38 50012 (57765) 1 & 2; EM ENABLE
39 50013 (57764) 1 6 3; EM ENABLE
40 50014 (57763) 2 & 3; EM ENABLE
41 50015 (57762) 1; EM ENABLE
42 50016 (57761) 2; EM ENABLE
43 50017 (57760) 3; EM ENABLE
44 Y AXIS SELECT
46 50020 (57757) EM INHIBIT
46 50021 (57756) 1 & 2, 3 BACKUP;
47 EM ENABLE
48 50022 (57755) 1 6 2; EM ENABLE
49 50023 (57754) 1 8 3; EM ENABLE
50 50024 (57753) 2 8 3; EM ENABLE
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PROCEDURE REMARKS
50025 (57752) 1; KB ENABLE
50026 (57751) 2; R» ENABLE
50027 (57750) 3; EM ENABLE

Z AXIS SELECT
50030 (57747) EH INHIBIT
50031 (57746) 1 & 2, 3 BACKUP;

EH ENABLE
50032 (57745) 1 6 2; EM ENABLE
50033 (57744) 1 & 3; EM ENABLE
50034 (57743) 2 6 3; EH ENABLE
50035 (57742) 1; EM ENABLE
50036 (57741) 2; EM ENABLE
50037 (57740) 3; EM ENABLE

52016 (57761) +1 APCS MODE SELECT
50000 (57777) STB Y
50001 (57776) EXP PTG
50002 (57775) SOLAE INEETIAL
50003 (57774) Z-LV
50004 (57773) ATT HOLD CMG
50005 (57772) ATT HOLD TACS

52017 (55760) +9 INITIALIZE DELAYED
Z-LV

50BBB (57bbb) B=GHT TO ENTER
50BBB (57bbb) Z-LV MODE (1 SEC)
50BBB (57bbb)
50EEB (57eee) E=GMT TO ENTER
50EEE (57eee) SI MODE (1 SEC)
50EEE (57eee)
5+/-XXX (5-/+XXX) XL AXIS BIAS (1 DEG)
5+/-YXX (5-/+yyy) YL AXIS BIAS (1 DEG)
5+/-ZZZ (5-/+ZZZ) ZL AXIS BIAS (1 DEG)

FUNCTION

52020 (55757) +3 COARSE MNVE
5+/-XXX (5-/+XXX) X AXIS (1 DEG)
5V-Y7Y (5-/+yyy) Y AXIS (1 DEG)
5+/-ZZZ (5-/+ZZZ) Z AXIS (1 DEG)

52021 (55756) +3 FINE MNVE
5+/-XXX (5-/+XXX) X AXIS (6. 1 DEG)
5+/-YXy (5-/+yyy) Y AXIS (0.1 DEG)
5+/-ZZZ (5-/+ZZZ) Z AXIS (0. 1 DEG)

52022 (55755) +3 CMG CAGE 6 HOLD
5+/-XXX (5-/+XXX) X MOMENTUM (IS OF 3H)
5+/-YYY (5-/+yyy) Y MOMENTUM (IS OF 3H)
5+/-ZZZ (5-/+ZZZ) Z MOMENTUM (IS OF 3H)

Lr>
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PROCEDURE REMARKS
1
2
3
4

52023 (55754) C MG NOMINAL CAGE

52024 (55753) +3 CHG HOMENTOM BIAS
5 5+/-XXX (5-/+XXX) X AXIS (IS OF 3H)
E 5+/-YYY (5-/+yyy) y AXIS (IS OF 3H)
7
f|

5+/-ZZZ (5-/+ZZZ) Z AXIS (IS OF 3H)

9 52025 (55752) +4 FSS HEDGE DRIVE
10 5+/-0ER (5-/+7rr) RRRR = RIGHT/LEFT
II 50RRO (57rr7) (1 ARC SEC)
12 5+/-OUO (5-/+7UU) 0000 = OP/DOHN
13
1 ^

50000 (57uu7) (1 ARC SEC)

15
IE
n
IS

52026 (55751) CMPTR SWITCHOVER
EXECOTE

52027 (55750) +2 STAR TRACK OG BACKOP
13 5+/-DDD (5-/+ddd) DDDDD= BAGNITODE OF
20
?j

50DD0 (57dd7) OG (1 ARC MIN)

22
23

P_4_E_a_M_£_T_£_E__ 0 P D A T E

24 52030 (55747) +1 HANEOVER TIME
25
25

500TT (577tt) DELTA TIME (1 MIN)

27 52031 (55746) +1 DELTA ORB PLANE ERROR
28
29

5+/-DDD (5-/+ddd) (0.1 DEG)

30 52032 (55745) +1 GG DOHP 1/2 ANGLE
31
32

50DDD (57ddd) (1 DEG)

33 52033 (55744) +2 TIMER A: B
34 5 0 TOC (57t7c) T=TIMER:1=A,2=B,3=A6B
35
3E
37
38
39
40

5+/-0DD (5-/+7dd) C=SEGMENT;0=SEC/64:
1=S£C: 2=MIN;3=HR;
4=DAY.DD=MAGNIT0DE;
0=SEC/64;1=SEC;
2=MIN;3=HR;4=DAY.

41 52034 (55743) +1 TACS POLSE WIDTH
42
43

500DD (577dd) FIRING TIME (10 MSEC)

44 52035 (55742) +1 TACS THROST
45
4E

50DDD (57ddd) FORCE (1 NEWTON)

47 52036 (55741) +2 RG DRIFT COMPENSATION
48 500GG (577gg) GG=GYRO:01=1X;02=2X;
49
50

5+/-0DD (5-/+7dd) 03=3X;04=1Y;05=2Y;
06=3Y;07=1Z ; 10 = 2Z;
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PROCEDURE REMARKS
11=3Z.

DD=DEIFT COMP (DEG/SEC)

52037 (55740) +22 NAVIGATION
5A&AA (5aaaa) A=ORBITAL ASCENDING
50AA0 (57aa7) NODE
5BBBB (5bbbb) B=ASCENDING NODE
50BB0 (57bb7) PERIOD
5CCCC (5cccc) C=ORBITAL
50CC0 (57cc7) INCLINATION
5DDDD (5dddd) D=RATIO EARTH TO
50DD0 (57dd7) ORBITAL RADIUS
5£EE£ (5eeee) EXCHANGE TO PREVIOUS
50EE0 (57ee7) ORBITAL MIDNIGHT
5FFFF (5ffff) F=OEBITAL BATE
50FF0 (57f f 7)
5GGGG (Sgggg) G=H EAN ANOMALY
50GG0 (57gg7)
5HHHH (5hhhh) H=PAST MIDNIGHT
50HH0 (57hh7) VALUE OF ETA-Y
5IIII (5iiii) I=£ARTH REF LONG
50II0 (57ii7) OF ORB ASC NODE
5JJJJ (5 j j j j) J=FIRST ORDER SECULAR
50JJ0 (57jj7) NODAL REGRESSION
5KKKK (5 k k k k) K=CHANGE TO INTERVAL
50KK0 (57kk7) BETWEEN SUCCESSIVE

MIDNIGHTS

A T M D C 0 P E B A T I 0 N S

52040 (55737) TERMINATE

52041 (55736) CMPTR BACKUP ENTER

52042 (55735) INITIALIZE MEMORY
LOAD

52043 (55734) +V MEMORY LOAD
50 AAA (57aaa) AAABBB=MEMORY LOC.
50BBB (57bbb) (LOAD SEQUENTIAL)
50XXX (57xxx) X=FIRST 16 BIT
50XXX (57xxx) MEMORY HOED
50ZZZ (57zzz) Z=LAST 16 BIT
50ZZZ (57zzz) MEMORY WORD

52044 (55733) MEMORY LOAD COMPLETE

52045 (55732) PROGRAM IMPLEMENT

52046 ( 55731) +2 MEMORY DUMP

BASIC DATE HAY 1, 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.3-25
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PROCEDURE REMARKS
5RRSS (Srrss) R=REPETITION;S=START
50EEE (57eee) BLOCK;E= END BLOCK

52047 (55730) SEL TBOOBLESHOOT MODE

DISPLAY NOTES

*1 52003; 50000 *2 52003; 50001
C/W CONDITION DISPLAY ALERT CONDITION DISPLAY

A B C D COUNTER DISPLAY A B C D COUNTER DISPLAY

A = HOST RECENT A = MOST RECENT
B = NEXT MOST RECENT B = NEXT MOST RECENT
C = NEXT MOST RECENT C = NEXT MOST RECENT
D = NEXT MOST RECENT D = NEXT MOST RECENT

CODE/CONDITION: CODE/CONDITION:

0 = NO C/W 0 = NO ALERT
#1 = THRUSTER STOCK (TEST) 1 = RATE GYRO (1ST)

2 = HI RATE (0.35 DEG/SEC) 2 = ACQ SS (1ST)
#3 = SELF TEST (COMPUTER) 3 = RATE GYRO SCALE

4 = CMG SATURATION SWITCHING
5 = RATE GYRO (2ND OR 3RD) 4 = STAR TRACK NOT ACQUIRED

#6 = TACS ONLY CONTROL 5 = MANEUVER TIME
#7 = ACQ SS (2ND) INSUFFICIENT

6 = COMPUTER RESTART
♦CONDITION RESET BY 7 = CMG FAILURE

DISPLAY COMMAND 8 = CMG REF VOLTAGE (TEST)
9 = CMG AUTO RESET

ALL CONDITIONS RESET
BY DISPLAY COMMAND

*3 52003; 50011 *4 52003; 50012
STATUS HOED 1 DISPLAY STATUS HOED 2 DISPLAY

A B C D 1133 NOMINAL A B C D 0777 NOMINAL
E F ----- 1100 DISPLAY E F ----- 0000 DISPLAY

CODE/STATUS; CODE/STATUS:

A = CMG CONTROL A = STEAPDOHN CONTROL
0 - INHIBIT 0 - PRIME SELECT
1 - ENABLE 1 - BACKUP SELECT

B = TACS CONTROL B = X AXIS RATE GYROS
0 - INHIBIT USED FOE CONTROL
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SKYLAB
 OPERATIONS
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PROCEDURE
0 - NONE, 2ND,4TH,ETC 
1 - 1ST, 3RD, 5TH, ETC

B = ENTRY CMC AOTO RESET 
0 - INHIBIT 
1 - ENABLE

C = CMC RESOLVER REFERENCE 
VOLTAGE TEST 

0 - NORMAL 
1 - TEST FAILED

D = CMG ERROR DETECTED BY
REDUNDANCY MANAGEMENT 

0 - NO ERRORS
1 - CMG #1
2 - CMG #2
3 - CMG #1 6 #2
4 - CMG #3
5 - CMG #1 8 #3
6 - CMG #2 8 #3
7 - CMG #1, #2 8 #3

E8F = TAGS PULSE WIDTH
(DISPLAYED IN OCTAL, 
SCALE = 10MS)

04 - MINIMUM VALUE 
OF 40 MS

50 - MAXIMUM VALUE 
OF 4000 MS

REMARKS

B = COMPUTER COMMANDS 
0 - NORMAL
1 - FUNCTION/DATA

EXPECTED
2 - UNDEFINED FUNCTION

CODE
4 - DATA/FDNCTION 

EXPECTED

C = COMPUTER MEMORY LOAD 
0 - NO LOAD ACTIVITY - 

TSM TR RESET
1 - NO LOAD ACTIVITY -

TSM RS SET
2 - LOAD IN PROGRESS -

TSM TR RESET
3 - LOAD IN PROGRESS -

TSM TR SET
4 - WAITING TO BE IMPL­

EMENTED - TSM TR 
RESET

5 - WAITING TO BE IMPL­
EMENTED - TSM TR 
SET

D = MEMORY LOAD OVERFLOW 8 
DISPLAY FORMAT SEL 

0 - FORMAT 2
1 - LOAD OVERFLOW 8

FORMAT 2
2 - FORMAT 1
3 - LOAD OVERFLOW 8

FORMAT 1

E = AUTO DOOR CONTROL
0 - FSS 8 SCAN SPECT 

INHIBIT
1 - FSS ENABLE 8 SCAN

SPECT INHIBIT
2 - SCAN SPECT ENABLE

8 FSS INHIBIT
3 - FSS 8 SCAN SPECT

ENABLE

F = ACS CONTROL GAINS 
0 - DOCKED 
1 - DOCKED

*7 52003; 50015_________
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PROCEDURE REMARKS
1
2 
3 
i 
5 
8
7
8 
9

10
11
12
13
14
15
16 
IT 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

STATUS WOBD 5 DISPLAY

A B C D X0X1 NOMINAL 
E F - - 0000 DISPLAY

CODE/STATOS:

A = MOMENTUM SAMPLES
USED FOE GG DUMP 

X - 0 OR 1 
0 - FOUR SAMPLES 
1 - SINGLE SAMPLE

B = SPARE

C = STAR SELECTED 
X - 0, 1 OR 2 
0 - ACHEENAE
1 - CANOPUS
2 - ALPHA CRUX

D = STAR TRACKER UPDATE OF 
ORBITAL PLANE ERROR 

0 - INHIBIT 
1 - ENABLE

E = ACQ SS X S Y AXES TEST 
0 - NORMAL
1 - X AXIS DISCCMPAEE
2 - Y AXIS DISCOMPARE
3 - X & Y AXES

DISCOMPARE

F = SPARE

50BBB; 5+/-YFF 
ATMDC MEMORY DISPLAY

OCTAL FORMAT 1

CODE = ACCUMULATOR BITS

COUNTER 1;
S 1,2,3 4,5,6 7,8,9

COUNTERS 283:
10,11,12 13, 14,14 - -

OCTAL FORMAT 2

COUNTER 1 = 3 
COUNTER 2 = 1 
COUNTER 3 = NO CHANGE

FORMAT 1

COUNTER 1 
V- D D D D 
TB INTEGER

COUNTERS 283:
D D D D 
FRACTION

DECIMAL FORMAT 2

COUNTER 1 = FRACTION 
COUNTER 2 = TB 8 INTEGER 
COUNTER 3 = FRACTION

tr»
-<
i~
>
OD

o
"Om

>>

tn
X
>zD
02
oo
7^

BASIC DATE MAY 1, 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.3-29



PROCEDURE REMARKS
1
2 
3 
<
5
6
7
8 
9

10
I
12
13
14
15
16 
IT 
IB 
13 
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35 
35
37
38
39
40
41
42
43
44
45
46
47
48
49 
501

130

MOHENTOW BIASING

it GMT 
DAS:

Key - 52024E (CHG HomentuB Bias) 
5+/-XXXE (CMG MOM BIAS Pad, 
5+/-YYYE 1* of 3H increaents, 
5+/-ZZZE must be in octal)

INHIBIT/ENABLE GG MOMENTUM POMP

At GMT  : ,
ATTITUDE CONTROL SYSTEM:

MOMENTUM DUMP AUTO GG SW - INHIBIT;
tb - bp

At GMT  : : ,
ATTITUDE CONTROL SYSTEM:

MOMENTUM DUMP AUTO GG SW - ENABLE;
tb - gray

SPECIFIED H - CMG CAGING
——■—

ATTITUDE CONTROL SYSTEM:
TACS SW (6) - ENABLE (verify)

At GMT__:__:__ ,
DAS:

Key - 52022E (CMG Cage 6 Hold)
5+/-XXXE (CMG CAGING Pad,
5+/-YYYE IS of 3H increments, 
5+/-ZZZE must be in octal)

ATTITUDE CONTROL SYSTEM:
MOMENTUM DUMP CAGE tb - CGE

MONITOR:
ACS sel - HX, HY, HZ/HT; ind = XXS 
Monitor momentum values to those commanded

ATTITUDE CONTROL SYSTEM:
MOMENTUM DUMP CAGE SW - RELEASE;

tb - gray

20.02.02-00 MOMENT BIAS 
October 16, 1972

Momentum bias time, and the 
momentum bias values in per­
cent, will be available from 
The CMG MOM BIAS pad

20.02.01-00 INH/EN DUMP 
October 16, 1972

GMT for inhibiting and enabling 
the auto GG dump will appear on 
the DETAIL PAD. Inhibit 
and enable automatic GG momentun 
dump maneuvers prior to subject 
momentum dump initiation

20.02.05-00 SPECIFIED H 
October 16, 1972

GMT and data available from CMG 
CAGING Pad

CD
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When momentum values reach those 
commanded, CMGs may be released
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PROCEDURE REMARKS

130

CMPTB/SDN TIMING

ATTITUDE CONTEOL SYSTEM:
SE/SS sw - CMP or SON (as apptop); 

tb - CMP or SON

STANDBY

ATTITUDE CONTEOL SYSTEM;
MODE EXP PTG sw - STBY; tb - STY

CMG/TACS ATT HOLD

ATTITUDE CONTEOL SYSTEM:
MODE ATT HOLD sw - CMG or TACS;

tb - CMG or TACS(as approp)

SI TO EXP PTG

ATTITUDE CONTEOL SYSTEM:
MODE EXP PTG sw - EXP PTG; tb - EXP

EXP PTG TO SI

ATTITUDE CONTEOL SYSTEM:
MODE SOLAR INEETIAL SW - SOLAE INERTIAL;

tb - SI

20.03.06-00 CMP/SUN TIM 
October 16, 1972

CMP during the day phase of the orbit 
indicates ORBIT PHASE TIME REMAINING/ 
DIGITAL ADDRESS ind counts down to 
effective sunset or dump commencement 
(if dump is enabled) whichever occurs 
first. During the night phase of the 
orbit, it counts down to effective 
sunrise or dump end (if dump enabled) 
whichever occurs last. SON indicates 
ORBIT PHASE TIME REMAINING/DIGITAL 
ADDRESS ind counts down to true sun­
rise and sunset in the exact manner 
described above.

20.03.04-00 APCS STBY 
November 1, 1972

All ATMDC control commands to the 
CHGs or TACS will be ramped to zero

20.03.01-00 ATT HOLD 
October 16, 1972

The vehicle will maintain attitude 
stability under the control of the 
ATMDC. CMG means control commands 
issued only to the CMGs. TACS means 
control commands issued only to 
the TACS

20.03.02-00 SI TO EXP 
October 16, 1972

20.03.03-00 EXP TO SI 
October 16, 1972
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PROCEDURE REMARKS
( ROLL POSITIONING OF CANISTER 20.01.11-00 ROLL EXP
2 October 16, 1972
3 EPC ROLL AXIS SELECTION

5 Perform one of the following steps to
6 select the EPC roll axis:

8 A FSS FSS line-of-sight Roll Axis
9 130 HANUAL POINTING CONTROL:

10
11

MAN PTG tb - bp (verify)

12 ATTITUDE CONTROL SYSTEM:
13 FSS BIAS IN SW - OUT
14
15 B XUV SLIT XUV SLIT line-of-sight Roll Axis
16 MANUAL POINTING CONTROL:n MAN PTG tb - bp (verify)
18
19 ATTITUDE CONTROL SYSTEM:
20 FSS BIAS IN SW - IN
21 FSS BIAS XUV SLIT SW - XUV SLIT
22
23 C SCAN SPECT SCAN SPECT line-of-sight Roll Axis
24 MANUAL POINTING CONTROL:
25 MAN PTB tb - bp (verify)
26
27 ATTITUDE CONTROL SYSTEM:
28 FSS BIAS IN SW - IN
29 FSS BIAS XUV SLIT SW - SCAN SPECT
30
31 D ZV ZV Roll Axis
32 MANUAL POINTING CONTROL:
33 MAN PTG ENABLE SW - ENABLE; tb - EXP
34
35 Note: When the roll positioning of ATM
36 canister is completed, MAN PTG ENABLE
37 SW - INHIBIT: tb - bp
38
39
40
41
42
43
44
45
46
47
48
49
50

to
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PROCEDURE
1
2
3
4
5 
S
7
8 
9

10
11
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24 
2$ 
26
27
28 
29 
39
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45 
48
47
48
49
50

130

ROLL POSITIONING 

HONITOR:
COUNTER 1 sel - ROLL EXP (ARC BIN)

MANUAL POINTING CONTROL:
ROLL ENABLE SV - ENABLE 
BOLL GAIN sw - as desired

ROLL HIGH RATE SW and/or LOW RATE sw - CH 
or CCB to desired position 
observing TV monitors

ROLL ENABLE sw - INHIBIT

REMARKS

X2 position enables canister 
roll rate commands of 7.0 
and 0.7 deg/sec, XI position 
enables canister roll rate 
commands of 3.5 and 0.35 deg/sec

ROLL ENABLE sw should be in­
hibited to prevent inadvertent 
canister movement
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PROCEDURE REMARKS
1 EBEP CALIBRATION MNVR 20.01.15-00 EREP CAL MN2
3 October 16, 1972
4 Calibration of the Earth Resources

Experiment Package instruments requires
two attitude maneuvers, the second one

8 a -.045 deg/sec rate maneuver
3 130 ATTITUDE CONTROL SYSTEM:

10
11 MOMENTUM DUMP AUTO GG sw - INHIBIT; tb - bp

12 At GMT __:__ , (MANEUVER PAD)
13 ATTITUDE CONTROL SYSTEM:
14
15

MODE ATT HOLD SW - CMG; tb - CMG

IG DAS:
(7 Key - 52030E (Maneuver Time)
18 500TTE (MANEUVER PAD, minutes, must
19
20

be in octal)

21 At GMT : : , (MANEUVER PAD)
22 DAS:
23 Key - 52021E (Fine Mnvr) Maneuver to initial position for

5+/-XXXE (MANEUVER PAD, calibration data acquisition
5+/-YYYE 0.1 deg increments, must

26
27

5+/-ZZZE be in octal)

28 MONITOR:
29 Monitor Attitude and Rate Information
30
31 End of Maneuver
32
33 MONITOR:
34 COUNTER 1, 2, 3 sel - )3Z, 0X, )»Y;
35 ind - .0000
36
37 DAS:
38 Key - 52030E (Maneuver Time)
39 500TTE (MANEUVER PAD, minutes, must
40
41

be in octal)

42 At GMT __:_ : , (MANEUVER PAD)
43 DAS:
44 Key - 52021E (Fine Mnvr) 10 degree pitch maneuver for data45 50000E (MANEUVER PAD, acquisition46 51YYYE 0.1 deg increment, must be
47 50000E in octal)
48
49
50

to
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PROCEDURE REMARKS
1 MANUAL ATMDC SWITCHOVEE 20.03.10-00 MAN CMP S/0
2 ' October 16, 1972
3 130 ATTITUDE CONTROL SYSTEM:
4 MODE SOLAR INERTIAL SW - SOLAR INERTIAL;
5 tb - SI

7 Perfocm APCS STATUS CHECK pg. ______

9 MONITOR; Verify vehicle attitude and rates
10 COUNTER 1, 2, 3 sel - p'X, !/Yf )7Z; are stable
II ind - 000.1 (verify)

13 COUNTER 1, 2, 3 sel - 9^Z. j/X, JJ-Y;
14 ind - .0001 (verify)
IS COUNTER 3 sel - EXP ROLL (note value)

(7 ORBIT PHASE;
18 TIME REMAINING/DIGITAL ADDRESS tb - note
19 TIME REMAINING/DIGITAL ADDRESS ind - MM;SS
20 [Perform Manual ATMDC
21 switchover on minute mark
22 (SS=00) for ease in deter-
23 mining time lag during
24 switchover ]
25
26 ATTITUDE CONTROL SYSTEM: Switchover requires .5 to 2 seconds
27 CMPTR sw - PRIM or SEC; (as required)
28 tb - PEI or SEC (as approp)
29
30 ORBIT PHASE:
31 TIME EEMAINING/DIGITAL ADDRESS tb - DAY or
32 NT (as
33 noted)

The Transfer Register (TR) of ini-34 TIME EEMAINING/DIGITAL ADDRESS ind - MM:SS
35 [SS=time lag if manual tialization data transferred to the
36 switchover was performed on backup computer will be 17 to 34
37 minute mark] seconds behind time

39 Perform APCS STATUS CHECK pg. ______
40
41 MONITOR: Verify vehicle attitude and rates
42 COUNTER 1, 2, 3 sel - /?X, f!1, ^Z; are stable
43 ind - (decreasing)
44 • • •
45 COUNTER 1, 2, 3 sel - jlZ, J»X, jSX;
46 ind - (decreasing)
47 COUNTER 3 sel - EXP ROLL (note value)

49 NOTE: Verify with STDN that ATMDC is
so ooeratino properlv
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PROCEDURE REMARKS
1 ATMDC UPDATE 20.03.11-00 ATMDC UPDAT2 October 16, 19723 130 MONITOR:

4 ACS sel - TAGS P (use in TAGS Pulse Width
5 and Thrust versus Pres-
6
7

sure Chart)

8 DAS:
9 Key - 52034E TAGS Pulse Width (W)

10 500WWE (10 ms increments, must be in
H octal)
(2 Key - 52035E TAGS Thrust (F)
13 50FFFE (1 newton increments, must be
14
15

be in octal)

IE ♦ If a Backup ATMDC is Operational: • SOFTWARE SWITCHOVER is automatically17 * ♦ inhibited following switchover18 * DAS: •
19 * Key - 52011E ENABLE *
20
21

♦ 5001OE SOFTWARE SWITCHOVER*

22 Request ATMDC NAV Update
23
24 VOICE COORDINATE NAVIGATION UPDATE WITH STDN
25
26 ♦ Navigation update completion may be ♦ Navigation update consist of eleven27 ♦ monitored by change in Earth Ref- * parameters
28 ♦ erence Longitude of the Ascending *
29 ♦ Node (lambda) *
30 * ♦
31 ♦ MONITOR: ♦
32 * COUNTER 2 sel - lambda; *
33 * ind - XXX.X (deg) *
34
35 NAVIGATION UPDATE COMPLETE
36
37 ORBIT PHASE:
38 TIME REMAINING/DIGITAL ADDRESS ind - HM:SS
39 (verify with STDN)
40
41 • Perform STAR ACQUISITION Checklist if* The Star Tracker is automatically
42 * ATMDC navigation update follows an * placed in hold following switchover
43 * ATMDC switchover *
44
45
46
47
48
49
50

V*
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SKYLAB
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SKYLAB
 OPERATIONS

 H
A

N
D

B
O

O
K

 
ATM

•H 
<U

4-> -H

•H 
<0

U 
>>i

C3 -rH
JS 

0

>
1 

>
1

U (5
u f—» <—

I 
g;

0) 
(X

4-> 
0) 

OP 
»

4-> 
«J

C to CO 
o

O
j h

to to (J
M z:

o 
o> 

L)
(D 

Q>
0) 

<U 
G> 

Q>
'O 

(3
U 

U 
X

(-1 
M 

O 
U 

M to 
t/}

M
'H

'O
U

M
U

U
M

U O O 5E
O O

O >
O 

nJ -P 
(0 

rtJ U *H
O 

(0 <
O

t0
G

>
(d

(d
(0

(t)(d
< U U Eh

IS a a a, a.«: Q
(/) 

O
i O

i CU CU O
i

CO << to to Eh
< D to CO to to to

X o o
(tf o o

O O X
(0 X

X o
o o

X o
X

O X
X o

T3

03 03
03 03

w u
s» £H H

ss z
M

O
O

O O
M O

M
O

O
M

O
O

O 
U U

O U u
o u u

o u o

9 
H

9 -H
(0 

0)
<d 

0)

CM O
CM O

in in



PROCEDURE REMARKS
STAR ACQUISITION 20.04.02-00 STAR ACQ 8

October 16, H72

The Star Tracker is used as a reference 
for the experiment roll angle and the 
calculation of the orbital plane error.
This procedure is used to acquire the 
reference star with the Star Tracker.

130 ATTITODE CONTROL SYSTEM:
MODE tb - SI or EXP (as appropriate)
EPC 800 HZ sw - PRIMARY (verify)
EPEA sw - PRIM (verify)

MONITOR:
COUNTER 1, 2, 3 sel - jJX, flY, )3Z:

ind < 001.0 (verify)
COUNTER 1 sel - STAR TCK INNER GIMBAL;

ind - XXXX. (ARC MIN)
COUNTER 2 sel - STAR TCK OUTER GIMBAL; 

ind - XXXX. (ARC MIN)

ATTITUDE CONTROL SYSTEM:
STAR TRACK POWER SW - ON (verify)
STAR TRACK ACQ sw - MAN; tb - MAN

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - ENABLE, tb - STR
MPC - Manipulate Gimbals to IG , OG_____

(STAR TRACKER Pad).
The Star Tracker Pad is teleprinted 
up approximately twice a day as needed.

ATTITODE CONTROL SYSTEM:
STAR TRACK ACQ SW - AUTO; tb - AOT
STAR TRACK SHUTTER tb - OPN

MANUAL POINTING CONTROL:
MAN PTG tb - bp or EXP

* If Star Tracker search greater than *
♦ 25 secs, repoint Star Tracker *

Star Tracker failure to acquire

ATTITODE CONTROL SYSTEM:
STAR TRACK SHUTTER tb - STR (may req 25 sec) When star is acquired.

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - INHIBIT; tb - bp

1/1
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PROCEDURE REMARKS
130 MONITOR:

COUNTER 2 sel - STAR TCK OUTER GIMBAL; 
ind - XXXX

Voice OUTER GIMBAL to STUN for Verification

Star Tracker OG Backup Update Magnitude of OG will appear on the
DETAIL PAD.

DAS:
Key - 52027E Star Track OG Backup

5+/-DDDE (DETAIL PAD, 1 atc min in- 
50DD0E crements, must be in octal)

SI/EXP OFFSET POINTING 20.04.03-00 SI OFFSET 8
October 16, 1972

Solar Inertial Offset Pointing is used to 
accurately align experiment S020 (X-Ray/UV
Solar Photography) to the solar disc. If 
performed during a gravity gradient dump, 
offset pointing commands will take effect 
during last dumping maneuver.

ATTITUDE CONTROL SYSTEM:
MODE SW - SOLAR INERTIAL or EXP PTG; 

tb - SI or EXP

MONITOR:
COUNTER 1 sel - J»X; ind - XXX.X (deg)
COUNTER 2 sel - ffY; ind - XXX. X (deg)

DAS:
Key - 52021E (Fine Mnvr)

5+/-XXXE (MANEUVER PAD or S020 Crewman)
5+/-YYYE (0.1 deg increments, must be
50000E in octal).

Fine Mnvr increments will be sent up on 
a teleprinter pad, or voiced up from the 
ground or from the S020 Crewman who will 
be directing the attitude pointing from 
the +Z Scientific Airlock.

MONITOR:
Monitor ffX, !>Y (verify proper offset) .
Repeat as required.

Note: To remove offsets, ATTITUDE CONTROL
SYSTEM MODE sw - SOLAR INERTIAL or
EXP PTG; tb - SI or EXP
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PROCEDURE REMARKS
MNVR TO fiND FEOH ZLV 20.04.04-00 MN TO ZLV 8

October 16, 1972Perform APCS STATUS CHECK

130 DAS:
Key - 52017E (Initialized Delayed ZLV) AAA = Time to start mnvr to ZLV (16 sec)

50AAAE (BANEDVEE PAD; Time from past BBB = Time to end mnvr to ZLV (16 sec)
50BBBE orbital midnight for maneuver CCC = Time to start mnvr to SI (16 sec)
50CCCE starts and stops; Rates about DDD = Time to end mnvr to SI (16 sec)
50DDDE each axis for each maneuver; EEE = X-Axis Rate, mnvr to ZLV

EEEP or RNDZ Maneuver and CMG (.0005 deg/sec)
or TACS control) FFF = Y-Axis Rate, mnvr to ZLV5+/-EEEE (.0005 deg/sec)

5+/-FFFE GGG = Z-Axis Rate, mnvr to ZLV5+/-GGGE (.0005 deg/sec)5+/-HHHE HHH = X-Axis Rate, mnvr to SI
5+/-IIIE (.0005 deg/sec)
5+/-J JJ £j III = Y-Axis Rate, mnvr to SI50R0KE (. 0005 deg/sec)

JJJ = Z-Axis Rate, mnvr to SI
(.0005 deg/sec)

R = ZLV Rendezvous Select Code;
0 = EEEP Mnvr, 1 = RNDZ Mnvr

K = CMG or TACS Control Select;
0 = TACS, 1 = CMG

At GBT __:__:__ , (MANEUVER PAD)
Start of Hnvr to ZLV

ATTITUDE CONTROL SYSTEM:
MODE SOLAR INERTIAL tb - ZLV
STAR TRACK ACQ SW - AUTO; tb - AUT
STAR TRACK SHUTTER tb - STR

MONITOR:
Monitor Rate Information

1/1
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PROCEDURE REMARKS

1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

If Repointing Star Tracker is Required 
During Mnvr to ZLV: (Note: Track 
Ref. Star until loss of Star or until 
5 minutes before acquiring Z-LV Star)

ATTITUDE CONTROL SYSTEM:
STAR TRACK ACQ sw - MAN: tb - HAN

MONITOR:
COUNTER 1 sel - STAR TCK INNER GIMBAL; 

ind - XXXX. (ARC MIN)
COUNTER 2 sel - STAR TCK OUTER GIMBAL; 

ind - XXXX. (ARC MIN)

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - ENABLE; tb - STR
MPC - Manipulate Gimbals to IG____,

OG____ (MANEUVER PAD) .

ATTITUDE CONTROL SYSTEM:
STAR TRACK SHUTTER sw - CLOSE; tb - bp

End of Mnvr

MONITOR:
Monitor Attitude and Rate Information.
COUNTER 1, 2, 3 sel - )»X, 0Y, ^Z; ind = 000.0

COUNTER 1, 2, 3 sel 
ind

HZ, HX, OY;
.0000, .0000, .0645

♦ If Star Tracker was Repointed During Mnvr*
♦ to ZLV:
*
* At GMT __:__:__ , (MANEUVER PAD)
* ATTITUDE CONTROL SYSTEM:
* STAR TRACK ACQ SW - AUTO; tb - AUT
* STAR TRACK SHUTTER tb - OPN or STR
* MANUAL POINTING CONTROL:
* MAN PTG tb - bp
*
* MANUAL POINTING CONTROL:
♦ MAN PTG ENABLE SW - INHIBIT; tb - bp

At GMT __:__:__ , (MANEUVER PAD)
Start of Mnvr to SI

The Star Tracker gimbal positions will 
appear on the MANEUVER PAD.

The Star Tracker time to begin search 
will appear on the MANEUVER PAD.
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2
3
a
5
8
7
8
9

10 
11 
12
13
14
15
16 
n 
18 
IS 
20 
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23
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130

PROCEDURE

MONITOR;
Monitor Attitude and Rate Information

If Repointing Star Tracker Was Required 
During Mnvr to ZLV:

ATTITUDE CONTROL SYSTEM:
STAR TRACK ACQ SW - MAN; tb - HAN

MONITOR;
COUNTER 1 sel - STAR TCK INNER GIMBAL; 

ind - XXXX. (ARC MIN)
COUNTER 2 sel - STAR TCK OUTER GIMBAL; 

ind - XXXX. (ARC MIN)

MANUAL POINTING CONTROL;
MAN PTG ENABLE SW - ENABLE; tb - STR
MPC - Manipulate Gimbals to IG____ ,

OG____ (STAR TRACKER Pad).

ATTITUDE CONTROL SYSTEM;
STAR TRACK SHUTTER SW - CLOSE; tb - bp

At GMT __:__:__ , (MANEUVER PAD)
ATTITUDE CONTROL SYSTEM;

MODE SOLAR INERTIAL tb - SI (verify)

End of Mnvr

MONITOR:
Monitor Attitude and Rate Information.
COUNTER 1, 2, 3 sel - )»X, j/Y, jJ'Z; ind = 000.0

COUNTER 1, 2, 3 sel - fiZ, JJX, )8Y; ind = .0000

REMARKS

The Star Tracker gimbal positions for the 
reference star appear on the STAR TRACKER 
Pad.
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PROCEDURE REMARKS
1
2
3
4
5 
B 
7
e
9

10
11
12
13
14
15 
IB
n
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

* If Star Tracker was Eepointed During Hnvr ♦
* From ZLV: *

*
ATTITUDE CONTROL SYSTEM: *

STAR TRACK ACQ SW - AUTO; tb - AOT or bp*
*

MANUAL POINTING CONTROL:
MAN PTG tb - bp or EXP 
MAN PTG ENABLE SW - INHIBIT; tb - bp

If Star Tracker does not begin to search, 
the star is in a period of earth occulta- 
tion or vehicle obscuration.

If SI/EXP OFFSET Required:
DAS:

Key - 52021E (Fine Mnvr)
5+/-XXXE (MANEUVER PAD)
5+/-YYYE (0.1 deg increments, 
50000E must be in octal)

MONITOR:
Monitor Attitude Information 
COUNTER 1, 2, 3 sel - jSX, ?Y, )7Z;

ind - required offset

Repeat Fine Hnvr as required.
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PROCEDURE REMARKS
HNVB TO ARBITRARY ATTITUDE

For Maneuver Less Than 20 Deg.

it GMT __;__:__ , (HANEDVEB PAD)
130 ATTITUDE CONTROL SYSTEM:

MODE ATT HOLD sw - CMG; tb - CHG

MONITOR:
ACS sel - HX, HY, HZ/HT; ind - (note values 

relative to selected mnvr). 
COUNTER 1, 2, 3 sel - )JX, jlY, ISZ;

ind - (note attitude).

DAS:
Key - 52021E (Fine Mnvr)

5+/-XXXE (MANEUVER PAD)
5+/-YYYE (0.1 deg increments,
5+/-ZZZE must be in octal).

MONITOR:
Monitor Attitude and Rate Information. 
Repeat as required.

At GMT __:__:__ , (MANEUVER PAD)
ATTITUoi CONTROL SYSTEM:

MODE SOLAR INERTIAL SW - SOLAR INERTIAL;
tb - SI

MONITOR:
Monitor Attitude and Rate Information. 
COUNTER 1, 2, 3 sel - SIX, j?Y, J3Z;

ind - decrease to 000.0

20.04.05-00 MN TO ARB 8 
October 16, 1972

Maneuver start and return times will 
appear on the MANEUVER PAD.
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PROCEDURE REMARKS
130 DAS:

Key - 52017E (Initialized Delayed ZLV) 
50AAAE (MANEOVEB PAD: Time from 

past orbital midnight for 
50BBBE maneuver starts and stops;

Rates about each axis for 
each maneuver; EREP or 
RNDZ maneuver and CHG or 
TAGS control)

50CCCE Set the 50CCC term to 670.

50000E

5+/-EEEE

5+/-FFFE

5+/-GGGE

50000E

50000E
50000E
50R0KE

At GHT _ ;__:__ , (MANEUVER PAD)
Start of Mnvr to ARBITRARY ATTITUDE

ATTITUDE CONTROL SYSTEM:
MODE SOLAR INERTIAL tb - ZLV

MONITOR:
Monitor Rate Information

At GMT __:__ :__ , (MANEUVER PAD)
attitude”CONTROL SYSTEM:

MODE ATT HOLD tb - CMG

End of Mnvr.

AAA = Time to start mnvr to ZLV (16 sec) 

BBB = Time to end mnvr to ZLV (16 sec)

CCC = Time to start mnvr to SI (16 sec)

EEE X-Axis Rate, mnvr to ZLV 
(.0005 deg/sec)
Y-Axis Rate, mnvr to ZLV 
(.0005 deg/sec)

GGG = Z-Axis Rate, mnvr to ZLV 
(. 0005 deg/sec)
ZLV Rendezvous Select Codes; 
0 = EREP Mnvr, 1 = RNDZ Mnvr 
CMG or TAGS Control Select;
0 = TAGS, 1 = CMG

FFF =

R =

K =

Setting the CCC" term to a value greater 
than 7000.0 seconds will abort the ZLV 
Maneuver and initiate the Attitude Hold 
CMG Mode.

An Arbitrary Attitude Maneuver using 
Delayed ZLV will initialize the strapdown 
upon completion of the maneuver. This 
type of maneuver is a rate command maneu­
ver and not an attitude error maneuver.
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

to

12
13
14 
(S 
ts
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

XFEE_TO_CSM_C0NTE0L

When CSM is ready,
ATTITUDE CONTROL SYSTEM:

MODE EXP PTG S¥ - STBY; tb - STY

Voice Instruct CSM to Hold Attitude.

ZERO H; tb - CGE

20.04.06-00 X-CSM CNT 8 
October 16, 1972

ATTITUDE CONTROL SYSTEM 
MOMENTUM DUMP CAGE SW

MONITOR:
Monitor Attitude and Rate Information.
ACS sel - HX, HY, HZ/HT; ind - (verify 0*)

XFER TO ATM CONTROL 

DAS:
Key - 52023E (CMG Nominal Cage)

MONITOR:
ACS sel - HX, HY, HZ/HT; ind - (stable H) 
Monitor Attitude and Rate Information.
Wait until Rates < .03 deg/sec

(Approx. 2 min).

Instruct CSM pilot to release attitude control.

ATTITUDE CONTROL SYSTEM:
MOMENTUM DUMP CAGE SW - RELEASE; tb - gray 
MODE SW - SOLAR INERTIAL or EXP PTG; 

tb - SI or EXP

20.04.07-00 X-ATM CNT 8 
October 16, 1972
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PROCEDURE REMARKS
1 8K ATMDC D4S COMMAND LISTING 20.04.08-00 CMP DAS L 8
2 October 16, 1972
3 FONCTION AND
4 DATA CODES DEFINITION
5
6

TRUE (ALT)

7
8 DISPLAY PRELIMINARY ATMDC-SOFTWARE DEFINITION
9 ALL CODES OCTAL

10 52003 (55774) +1 CHPTR DATA SIGN + = 0: - = 1
II 50000 (57777) *1 C/W CONDITIONS
12 50002 (57775) ATT ERR(XXX.X DEG)
13 50003 (57774) SI OFFSET(XXX.X DEG)
14 50005 (57772) X RGS ALL (.XXXX DEG/SEC)
15 50006 (57771) Y RGS ALL (.XXXX DEG/SEC)
16 50007 (57770) Z RGS ALL (.XXXX DEG/SEC)
17 50011 (577 66) *2 STATUS WORD 1
18 50012 (57765) *3 STATUS WORD 2
19 50013 (57764) *4 STATUS WORD 3
20 50014 (57763) *5 STATUS WORD 4
21 50015 (57762) *6 STATUS WORD 5
22
23 52004 (55773) +3 SINGLE MEMORY LOC
24 50AAA (57aaa)*7 AAABBB=MEMORY ADDRESS
25 50BBB (57bbb) Y=0=D£CIMAL;Y=1=OCTAL
28 5+/-YFF (5-/+yff) +/-FF=SCALE FACTOR
27
28 + D D=NUMBER OF DATA
29 COMMANDS REQUIRED
38 ♦ NOTES APPEAR FOLLOW-
31 ING DAS LISTING
32
33 52005 (55772) MON ACO SS PRI X/Y
34
35 52006 (55771) MON ACQ SS SEC X/Y
38
37
38
39
40
41
42
43
44
45
48
47
48
49
50
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PROCEDURE REMARKS
1
2

CONFIGOE AVION

3 52010 (55767) +1 INHIBIT
4 50000 (57777) CHG CONTEOL
5 50001 (57776) TAGS CNTL CAPABILITY
6 50002 (57775) CMG AUTO RESET
7
8

50003 (57774) AUTO GG DUMP

9
10

52011 (55766) +1 ENABLE(SEE INHIBIT)

II 52012 (55765) +1 SELECT SYSTEM
12 50005 (57772) INITIALIZE STEAPDOHN
13 50006 (57771) DOCKED
14 50007 (57770) UNDOCKED
IS
16 52014 (55763) +1 BACK-UP RATE GYRO
11 SELECT (MOST BE
18 PEECEEDED BY RATE
19
20

GYEO/ACQ SS SELECT)

21 50XYZ (57xyz) X,Y, AND Z = RATE GYRO
22 SELECT: 0=NO SELECT
23 1=EG1, 2=EG2, 3=RG3
24
25 52015 (55762) +1 EATE_GYRO/AC2_SS
26 SELECT (MUST BE
27 FOLLOWED BY BACKUP
28
29

RATE GYRO SELECT)

30 5AXYZ (5axyz) A = ACQ SS SELECT:
31 0=#2, 1=#1
32 X,Y,AHD Z = RATE GYRO
33 SELECT: 0=NO SELECT,
34 1—RG1, 2=RG2, 3=RG3
35
36 52016 (57761) +1 ARCS MODE SELECT
37 50000 (57777) STBY
38 50001 (57776) EXP PTG
39 50002 (57775) SOLAR INERTIAL
40 50004 (57773) ATT HOLD CMG
41
42
43
44
45
46
41
48
49
50
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PROCEDURE REMARKS
52017 (55760) +11 INITIALIZE DELAYED 

— Z-LV
50AAA (57aaa) AAA = TIME TO START

MNVR TO ZLV (16 SEC)
50BBB (57bbb) BBB = TIME TO END

MNVR TO ZLV (16 SEC)
50CCC (57ccc) CCC = TIME TO START

MNVR TO SI (16 SEC)
50DDD (57ddd) DDD = TIME TO END

MNVR TO SI (16 SEC)
5+/-EEE (5-/+eee) EEE=X AXIS RATE, MNVR

TO ZLV (.0005 DEG/SEC)
5+/-FFF (5-/+fff) FFF=Y AXIS RATE, MNVR

TO ZLV (.0005 DEG/SEC)
5+/-GGG (5-/+ggg) GGG=Z AXIS RATE, MNVR

TO ZLV (.0005 DEG/SEC)
5+/-HHH (5-/+hhh) HHH=X AXIS RATE, MNVR

TO SI (.0005 DEG/SEC)
5+/-III (5-/+iii) III=Y AXIS RATE, MNVR

TO SI (.0005 DEG/SEC)
5+/-JJJ (5-/+jjj) JJJ=Z AXIS RATE, MNVR

TO SI (.0005 DEG/SEC)
5OR0K (57E7K)

FUNCTION

R-ZLV RNDZ SELECT
CODE; 0=EREP MNVR,
1=RNDZ MNVR

K=CONTROL SELECT CODE;
0=TACS, 1=CMG

52021 (55756) +3 FINE MNVR
5+/-XXX (5-/+XXX) X AXIS (0. 1 DEG)
5+/-YYY (5-/+yyy) Y AXIS (0.1 DEG)
5+/-ZZZ (5-/+ZZZ) Z AXIS (0. 1 DEG)

52023 (55754) CMG NOMINAL CAGE

52024 (55753) +3 CMG MOMENTUM BIAS
5+/-XXX (5-/+XXX) X AXIS (IS OF 3H)
5+/-YYY (5-/+yyy) Y AXIS (IS OF 3H)
5+/-ZZZ (5-/+ZZZ) Z AXIS (IS OF 3H)

52027 (55750) +2 STAR TRACK OG BACKUP
5+/-DDD (5-/+ddd) DDDDD= MAGNITUDE OF
50DD0 (57dd7) OG (1 ARC MIN)

52034 (55743) +1 TAGS PULSE WIDTH
500DD (577dd) FIRING TIME (10 MSEC)

to
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PROCEDURE REMARKS

1 52037 (55740) +6 NAVIGATION____________
2 5+/-A4A (5-/+aaa) A=CHANGE TO PREVIOOS
3 CEBITAL MIDNIGHT
4 5+/-BBB (5-/+bbb) B=CHANGE TO INTERVAL
5 BETWEEN SUCCESSIVE
E MIDNIGHTS
7 5+/-CCC (5-/+CCC) C=CHANGE TO SHS
8 ORBITAL RATE
9 5+/-DDD (5-/+ddd) D=SOLAR ELEVATION

10 FROM ORBITAL PLANE
1 1 5+/-EEE (5-/+eee) E=STAR TRACKER OUTER
12 GIMBAL ANGLE
13 5+/-FFF (5-/+fff) F=ANGLE BETWEEN XEPC
14 AND SOLAR NORTH

IE ATMDC OPEE A T I 0 N S
n
18 52040 (55737) TERMINATE
19
20 52041 (55736) CMPTR BACKUP ENTER

22 52042 (55735) INITIALIZE MEMORY
23 LCAD
24
25 52043 (55734) +V MEMORY LOAD
2E 50 AAA (57aaa) AAABBB=MEMORY LOC.
27 50BBB (57bbb) (LOAD SEQUENTIAL)
28 50XXX (57XXX) X=FIRST 16 BIT
29 50XXX (57XXX) MEMORY WORD
30 50ZZZ (57zzz) Z=LAST 16 BIT
31 50ZZZ (57zzz) MEMORY WORD
32
33 52044 (55733) MEMORY LOAD COMPLETE
34
35 52045 (55732) PROGRAM IMPLEMENT
3E
37 52046 (55731) MEMORY DUMP
38
39 57777 (50000) CMPTR ALL ONES
40
41
42
43
44
45
48
47
48
49
50
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10
I
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45 
48
47
48
49
50

DISPLAY NOTES

♦ 1 52003; 50000
C/W CONDITION DISPLAY

♦2 52003; 50011 
STATDS WOBD 1 DISPLAY

A B C D COUNTER DISPLAY

A = HOST RECENT 
B = NEXT MOST RECENT 
C = NEXT HOST RECENT 
D = NEXT HOST RECENT

CODE/CONDITION:

0 = NO C/H
#1 = EXCESS TACS FUEL USE 

2 - HI RATE (0.35 DEG/SEC) 
♦5 = RATE GYRO 
#6 = TACS ONLY CONTROL

#CONDITION RESET BY 
DISPLAY COMMAND

A B C D 1111 NOMINAL 
E F----- 6000 DISPLAY

CODE/STATUS:

A = CMG CONTROL 
0 - INHIBIT 
1 - ENABLE

B = TACS CONTROL 
0 - INHIBIT 
1 - ENABLE

C = ACQ SS SELECTED 
0 - NO ACQ SS
1 - ACQ SS 1
2 - ACQ SS 2

D = ACQ SS SELECTED 
0 - NO ACQ SS
1 - ACQ SS 1
2 - ACQ SS 2

E = ATMDC STATUS
6 - POWER OH-8K PROGRAM 

ZLV MNVR INHIBIT 
EREP MNVR

F = ZLV MODE CONTROL 
0 - INHIBIT 
2 - ACTIVE—

TACS CONTROL 
6 - ACTIVE-

CMG CONTROL

♦3 52003; 50012
STATUS WORD 2 DISPLAY

A B C D 
E F-----

OXXX NOMINAL 
0000 DISPLAY

CO
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♦ 4 52003; 50013
STATUS WORD 3 DISPLAY

A B C D 
E F - -

0000 NOMINAL 
0100 DISPLAY
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PROCEDURE REMARKS

CODE/STATUS: CODE/ST&TUS:

3 A = SPARE A = HCHENTOM SAMPLES
4 USED FOR GG DUMP
5 B = AUTO ENTRY CHG RESET X - 0 OR 1
6 0 - INHIBIT 0 - FOUR SAMPLES
7 1 - ENABLE 7 - SINGLE SAMPLE

9 C = SPARE B = SPARE
10
11 D = SPARE C = SPARE
12
13 E6F= TAGS PULSE WIDTH D = SPARE
14 (DISPLAYED IN OCTAL,
15 SCALE = 10MS) E = SPARE
16 04 - MINIMUM VALUE
n OF 40 MS F = SPARE
18 50 - MAXIMUM VALUE
19 OF 400 MS
20
2i *7 52004; 50AAA;
22 50BBB; 5+/-YFF
23 ATMDC MEMORY DISPLAY
24
25 OCTAL FORMAT
26
27 CODE = ACCUMULATOR BITS
28
29 COUNTER 1:
30 S 1,2,3 4,5,6 7,8,9
31
32 COUNTERS 263:
33 10,11,12 13,14,15 - -
34
35 DECIMAL FORMAT
36
37 COUNTER 1:
38
39 +/- D D D D
40 TB INTEGER
41
42 COUNTERS 2 6 3:
43
44 D D D D
45 FRACTION
46
47
48
49
50

to
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PROCEDURE REMARKS

130

HOMENTUM BIASING

At GHT __:__ , (CMG BOM BIAS Pad)
DAS:

Key - 52024E CMG Momentum Bias
5+/-XXXE X AXIS (IS OF 3H) 
5+/-YiyE X AXIS (IS OF 3H) 
5+/-ZZZE Z AXIS (IS OF 3H)

INHIBIT/EHABLE GG MOMENTOM DP HP

At GMT__:__:__, (DETAIL PAD)
ATTITDDE CONTROL SYSTEM:

MOMENTUM DUMP AUTO GG SW - INHIBIT; tb bp

At GMT __:__:__ , (DETAIL PAD)
ATTITUDE CONTROL SYSTEM:

MOMENTUM DUMP AUTO GG SW - ENABLE; tb - gray

SPECIFIED H-CMG CAGING

SET KZC TO ZERO

ATTITUDE CONTROL SYSTEM:
TACS SW (6) - ENABLE (verify)

DAS:
Key - 52004E Single Memory Loc.

50000E of the KZC Term.
50254E 
50001E

MONITOR:
COUNTER 1 sel - DAS; ind - 0001. (verify) 
COUNTER 2 sel - DAS; ind - .0000 (verify)

DAS:
Key - 52042E INITIALIZE MEMORY LOAD

Key - 52043E MEMORY LOAD
50000E Change value of 
50254E KZC to 0.0 
50000E 
50000E

20.04.09-00 MOM BIAS 8 
October 16, 1972

Momentum bias time, and the momentum 
bias values in percent, will be avail­
able from the CMG MOM BIAS Pad.

20.04.10-00 INH/ENB DU 8 
October 16, 1972
GMT for inhibiting and enabling the auto 
GG dump will appear on the DETAIL PAD. 
Inhibit and enable automatic GG momentum 
dump maneuvers prior to subject momentum 
dump initiation.

20.04. 1 1-00 SPECIF H 8 
October 16, 1972
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PROCEDURE REMARKS
1 130 DAS;
2 Key - 52044E MEMORY LOAD COMPLETE
3 Key - 52045E PROGRAM IMPLEMENT
4
5

Key - 52045E PROGRAM IMPLEMENT

6
7 MONITOR:
8 COUNTER 1 sel - DAS; ind - 0000. (verify)
9 COUNTER 2 sel - DAS; ind - .0000 (verify)

10
11 LOAD/COMMAND SPECIFIED H
12
13 DAS:
14 Key - 52024E CMG MOMENTUM BIAS
IS 5+/-XXXE X AXIS (IX of 3H)
16 5+/-YYYE Y AXIS (IS of 3H)
n 5+/-ZZZE Z AXIS (IS of 3H)
18
19 Key - 52023E CMG NOMINAL CAGE
20
21 ATTITUDE CONTROL SYSTEM:
22 MOMENTUM DUMP CAGE tb - CGE
23
24 MONITOR:
25 ACS sel - HX, HY, HZ/HT; ind - XXS
26 Monitor noraentum values to those commanded.
27 Monitor Rate Information
28
29 RECONFIGURE KZC/MOMENTUM BIASES
30
31 DAS:
32 Key - 52042E INITIALIZE MEMORY LOAD
33
34 Key - 52043E MEMORY LOAD
35 50000E Change Value of
36 50254E KZC to 1.0
37 50100E
38 50000E
39
40 Key - 52044E MEMORY LOAD COMPLETE
41
42 Key - 52045E PROGRAM IMPLEMENT
43
44 Key - 52045E PROGRAM IMPLEMENT
45
46 Key - 52004E SINGLE MEMORY LOC
47 50000E of the KZC Term.
48 50254E
49 50001E
50
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PROCEDURE REMARKS
130 MONITOR:

COUNTER 1 sel - DAS; ind - 0001. (verify)
COUNTER 2 sel - DAS; ind - .0000 (verify)

DAS:
Key - 52024E CMC MOMENTUM BIAS

50000E X AXIS (Set Momentum
50000E y AXIS Biases Equal to
50000E Z AXIS 0.0)

ZERO H - CMC CAGING 20.04.12-00 ZERO-H-CA 8
October 16, 1972

ATTITUDE CONTROL SYSTEM:
TACS sw (6) - ENABLE (verify)
MOMENTUM DUMP CAGE SW - ZERO H; tb - CGE

MONITOR:
ACS sel - HX, HY, HZ/HT; ind - OS When momentum values reach zero, CMGs

may be released.

ATTITUDE CONTROL SYSTEM:
MOMENTUM DUMP CAGE SW - RELEASE; tb - gray

NOMINAL H - CMG CAGING 20.04.13-00 NOM H-CA 8
October 16, 1972

ATTITUDE CONTROL SYSTEM:
TACS sw (6) - ENABLE (verify)

DAS:
Key - 52023E (CMG Nominal Cage)

ATTITUDE CONTROL SYSTEM:
MOMENTUM DUMP CAGE tb - CGE

MONITOR:
ACS sel - HX, HY, HZ/HT; ind - XXS

ATTITUDE CONTROL SYSTEM:
MOMENTUM DUMP CAGE tb - gray

* If MODE EXP PTG tb - STY; ♦
♦ ♦
♦ ATTITUDE CONTROL SYSTEM: *
♦ MOMENTUM DUMP CAGE SW - RELEASE; tb - gray*
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

REMOVING SI OFFSETS

iTTITODE CONTROL SYSTEM:
MODE SW - SOLAR INERTIAL or EXP PTG; 

tb - SI or EXP

MONITOR:
COUNTER 1 sel - aX; ind - 000.0 deg 
COUNTER 2 sel - jlfX; ind - 000.0 deg

STANDBY

ATTITUDE CONTROL SYSTEM:
MODE EXP PTG SW - STBY; tb - STY

C MG ATT HOLD

ATTITUDE CONTROL SYSTEM: 
MODE ATT HOLD SW - CMG;

tb - CMG

SI TO EXP PTG

ATTITUDE CONTROL SYSTEM:
MODE EXP PTG SW - EXP PTG; tb - EXP

EXP PTG TO SI

ATTITUDE CONTROL SYSTEM:
MODE SOLAR INERTIAL SW - SOLAR INERTIAL;

tb - SI

ROLL POSITIONING OF CANISTER

1 EPC ROLL AXIS SELECTION

Perform one of the following steps to 
select the EPC roll axis:

20.04.14-00 REM SI 0 8 
October 16, 1972

Offsets are removed when attitude display 
is zero for each axis.

20.04.15-00 APCS STBY 8 
October 16, 1972

All ATHDC control commands to the CMGs 
or TACS will be ramped to zero.

20.04.16-00 ATT HOLD 8 
October 16, 1972

The vehicle will maintain attitude sta­
bility under the control of the ATMDC, 
control commands issued only to the CMGs.

20.04.17-00 SI TO EXP 8 
October 16, 1972

20.04.18-00 EXP TO SI 8 
October 16, 1972
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20.04.19-00 ROLL EXP 8 
October 16, 1972
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PROCEDURE REMARKS
t A FSS FSS line-of-sight Roll Axis
2 130 MANUAL POINTING CONTEOL:
3
4

MAN PTG tb - bp (verify)

5 ATTITUDE CONTEOL SYSTEM:
6 FSS BIAS IN sw - OUT

8 B XUV SLIT XUV SLIT line-of-sight Roll Axis
9 MANUAL POINTING CONTEOL;

10
11

MAN PTG tb - bp (verify)

12 ATTITUDE CONTEOL SYSTEM:
13 FSS BIAS IN SW - IN
la FSS BIAS XUV SLIT SW - XUV SLIT

16 C SCAN SPECT SCAN SPECT line-of-sight Roll Axisn MANUAL POINTING CONTEOL:
18 MAN PTG tb - bp (verify)
19
20 ATTITUDE CONTEOL SYSTEM:
21 FSS BIAS IN sw - IN
22 FSS BIAS XUV SLIT SW - SCAN SPECT
23
28 D ZV ZV Roll Axis
25 MANUAL POINTING CONTROL:
26 MAN PTG ENABLE SW - ENABLE; tb - EXP
27 (When the roll positioning of ATM canister
28 is coapleted: MAN PTG ENABLE sw - INHIBIT;
29 tb - bp)
30
31 2 EOLL POSITIONING
32
33 MONITOR:
34 COUNTER 1 sel - ROLL EXP; ind - XXXX
35 (ARC MIN)
36
37 MANUAL POINTING CONTEOL:
38 ROLL ENABLE sw - ENABLE
39 EOLL GAIN SW - as desired X2 position enables canister roll rate
40 commands of 7.0 and 0.7 deg/sec. XI
41 position enables canister roll rate
42 commands of 3.5 and 0.35 deg/sec.
43 EOLL HIGH RATE SW and/or EOLL LOW RATE
44 sw - CW or CCW to desired position
45 observing TV nonitors
46
47 ROLL ENABLE sw - INHIBIT ROLL ENABLE SW should be inhibited to
48 prevent inadvertent canister movement.
49
50
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PROCEDURE REMARKS
ATBDC UPDATE 20.04.20-00 ATHDC UPD 8

October 16, 1972
TAGS AND NAVIGATION UPDATE

130 HONITOR:
ACS sel - TAGS P (use in TAGS Pulse Width

and Thrust versus Pres-
sure chart)

DAS:
Key - 52034E TAGS Pulse Width (W)

500WWE (10 BS increments, must be in octal)

Request ATHDC NAV Update

VOICE COORDINATE NAVIGATION UPDATE WITH STDN

* Navigation update completion may be monitored * Navigation update consists of six
♦ by change in Earth Reference Longitude of * parameters.
* the Ascending Node ( ) ♦
* 4c
* HONITOR: ♦
* COUNTER 2 sel - ; ind - XXX.X (deg) ♦

NAVIGATION UPDATE COHPLETE

ORBIT PHASE:
TIME REMAINING/DIGITAL ADDRESS ind - HM:SS

(verify with STDN)

* Perform STAR ACQUISITION Checklist if ATHDC * The Star Tracker is automatically placed
* navigation update follows an ATHDC switch-* in hold following switchover.
* over *

ATHDC INITIALIZATION

DAS:
Key - 52012E (Select System) 8K program self-initializes with control

50006E (Docked) gains for the undocked mode. 8K program
Key - 52015E (Rate Gyro/Acg. SS Select) self-initializes with only 1 rate gyro

5AXYZE (A=Acg SS Select; 0=#2, 1=#1 per axis. A primary and backup rate
X, Y, Z=Rate Gyro Select; gyro must be selected for all three axes
0=No Select, 1=#1, 2=#2, 3=#3) simultaneously.

Key - 52014E (Backup Rate Gyro Select)
50XYZE (X, Y, Z=Rate Gyro Select;

0=No Select, 1=#1, 2=#2, 3=#3)

1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16 
IT 
18
19
20 
21 
22
23
24
25
26
27
28 
28
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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PROCEDURE REMARKS
130 AITITODfi CONTROL SYSTEM:

MODE SOLAR INERTIAL sw - SOLAR INERTIAL; 8K program self-initializes in Att hold
tb - SI CMG mode.

DAS:
Key - 52003E (CMPTR Data)

50012E (Status Word 2)

MONITOR:
COUNTER 1 sel - DAS; ind - OXYZ
COUNTER 2 sel - DAS: ind - 0000

Insert the rate gyro nominal configuration
(XYZ) into the Status Word 2 nominal con-
figuration in the STATUS CHECK Checklist.

EREP CALIBRATION MNVR 20.04.21-00 EREP CAL MB
October 16, 1972

At GMT : : , (MANEUVER PAD) Calibration of the Earth Resources
ATTITUDE CONTROL SYSTEM: Experiment Package instruments reguires

MODE ATT HOLD sw - CMG; tb - CMG two attitude maneuvers, the second one
a .045 deg/sec rate maneuver.

At GMT __:_ :__, (MANEUVER PAD)
DAS:

Key - 52021E (Fine Mnvr)
5+/-XXXE (MANEUVER PAD, Maneuver to initial position for
5+/-YYYE 0.1 deg increments calibration data acquisition.
5+/-ZZZE must be in octal)

MONITOR:
Monitor Attitude and Rate Information

End of Maneuver

MONITOR:
COUNTER 1, 2, 3 sel - !»Z, jlX, J»Y; ind - .0000

At GMT : : , (MANEUVER PAD)
DAS:

Key - 52021E (Fine Mnvr) 20 degree pitch maneuver for data
50000E (MANEUVER PAD, acquisition.
50YYYE 0.1 deg increments
50000E must be in octal)
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PROCEDURE REMARKS
1 INTEGRATED EXPERIMENT POWER UP 5 CHECKOUT 12.04.00-00 INT EXP C/O

2 November 1, 1972
3
4

AOS : :

5
g

WARNING

7 INTEGRATED EXPERIMENT POWER UP 6 CHECKOUT
8 PROCEDURE Should not be started until the
9 following conditions have been met and

10
11

verified by STDN:

12 1 All experiment temperatures have stabilized
13 within limits
14
15 2 Canister pressure has remained less than or
16 equal to 0,00001 tort for 24 hours (48 hours
17 for the X-REA HV)
18
19 130 ATTITUDE CONTROL SYSTEM:
20 MODE EXP PTG sw - EXP PTG; tb - EXP

22 HA 1 POWER UP
23
24 H-ALPHA:
25 HA 1 AUTO sw - OFF (verify)
26 HA1 CAME PWR sw - OH
27 HA1 DOOR SW - OPEN; tb - white then gray
28 HA 1 FR/MIN SW - 4
29 HA 1 HEATER SW - PRIM (verify) Optical filter must be stabilized
30 at preset temperature - 2 hours
31 HA1 NIGHT INTLK SW - NORMAL required.
32
33 HA 1 FRAMES REMAINING ind - 16000 Indicates full magazine
34 READY/OPR It - READY on
35
36 TV:
37 HA 1 PWR SW - ON
38 MON 1 (or 2) sel - HA 1
39 SYNC GEN SW - PRIM
40 MON 1 6 2 PWR sw1s - ON
41 HA1 ZOOM SW - IN full
42
43
44
45
46
47
48
49
50
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PROCEDURE REMARKS
1
2 
3 
t 
5 
E
7
8 
9

10 
11 
12
13
14
15 
IE
n
18
19
20 
21 
22
23
24
25 
2E
27
28
29
30
31
32
33
34
35 
35
37
38
39
40
41
42
43
44
45 
48
47
48
49
50

130

HA1 CHECKOUT 

FILM CAMERA 
H-ALPHA:

HA 1 NIGHT INTLK SW - OVEEEIDE (if req'd)
HA1 AUTO SW - AUTO; OPE It on
HA 1 FRAMES REMAINING ind - decreases by

one frame
HA1 AOTO SW - OFF; READY It on 
HA1 NIGHT INTLK sw - NORMAL

RETICLE CONTROL

TV;
HA RETICLE SW - HAl

HAEC - L then H 
MON 1 (or 2) :

Vertical line moves left and right

TV:
HARC UP then DN

MON 1 (or 2) :
Horizontal line moves up and down 

TV;
HA RETICLE SW - OFF

HAl OFFSET FROM FSS

MON 1 (or 2) :
View HAl solar image

TV:
HAl ZOOM sw - OUT full 

MONITOR:
COUNTER 1 sel - ROLL EXP

C/7
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PROCEDURE REMARKS
1 130 MANUAL POINTING CONTEOL:
2 MPC - Manipulate as required to fill MON 1
3 with solar disc
4 ROLL ENABLE SW - ENABLE
5 ROLL HIGH and/or LOW RATE sw's until
6
7 COUNTER 1 ind = 0000 */- 5

8 HON 1 (or 2) ;
9 Use CROSS HAIR tw's to lay cross hairs on

10 HA1 reticles

12 TV:
13 HA RETICLE sw - HA 1
14 HA1 ZOOM sw - IN full
IS HARC - adjust until reticles move bach Reticles indicate axis of telescope.
16 4/3 distance moved from cross
17 hairs by act of zooming
IB
19

HA1 ZOOM sw - OUT full

20 MON 1 (or 2) :
21 Use CROSS HAIR tw's to lay cross hairs on
22 HA1 reticles
23
24 Repeat procedure until apparent reticle Reticles within 2 arc secs of axis.25 motion is less than 4 reticle thicknesses
26
27 TV:
28 HA1 RETICLE SW - OFF
29
30 ATTITUDE CONTROL SYSTEM:
31 FSS BIAS sw's (4) - HA, HA1, OUT, CLEAR
32 STAR TRACK ACQ tb - AUT or bp (verify)
33
34 MONITOR:
35 COUNTER 1 sel - FSS CAL; ind = 0001 ATMDC ready for DP (upper limb)
36 COUNTER 2 sel - FSS UP/DN; ind = XXXX data point
37 COUNTER 3 sel - FSS L/R; ind = 0000 (verify) Zeros indicate FSS sun centered
38 with FSS BIAS IN sw - OUT.
39 Note: To prematurely terminate this pro-
40 cedure, place the FSS BIAS MARK sw -
41 CLEAR and repeat this procedure, if
42 desired
43
44 TV:
45 HA 1 ZOOM SW - IN full
46
47
48
49
50
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PROCEDURE REMARKS
1 130 MANUAL POINTING CONTROL:
2 MAN PTG ENABLE sw - ENABLE; tb - EXP
3 MPC - DP/IG as requited to position hoti-
4 zontal reticle line tangential to
5 upper limb of HA1 solar image on
6 MON 1 (or 2)

8 MONITOR:
9 COUNTER 2 ind = +0960 +/- XX Indicates angular offset of upper

to COUNTER 3 ind = 0000 limb from datum (FSS sun center).
II XX limits will include FSS/HA1
12 alignment error.
13 ATTITUDE CONTROL SYSTEM:
14 FSS BIAS MARK SW - MARK Enters upper limb angular offset
IS data into ATMDC.
16 MONITOR:
IT COUNTER 1 ind = 0002 ATMDC ready for DN (lower limb)
IS data point.
19 MANUAL POINTING CONTROL:
20 MPC - DN/IG as requited to position hori-
21 zontal reticle line tangential to
22 lower limb of HA1 solar image on
23
?4

MON 1 (or 2)

25 MONITOR:
26 COUNTER 2 ind = -0960 +/- XX Indicates angular offset to lower
27 COUNTER 3 ind = 0000 limb from datum (FSS sun center).

29 ATTITUDE CONTROL SYSTEM:
30 FSS BIAS MARK sw - MARK Enters lower limb angular offset
31 data into ATMDC.
32 MONITOR:
33 COUNTER 1 ind = 0003 ATMDC ready for L (left limb)
34 data point.
35 MANUAL POINTING CONTROL:
36 MPC - DP/IG and L/OG as required to make
37 COUNTER 2 read zero and to position
38 vertical reticle line tangential to
39 left limb of HA 1 solar image on
40 MON 1 (or 2)

42 MONITOR:
43 COUNTER 2 ind = 0000
44 COUNTER 3 ind = -0960 +/- XX Indicates angular offset of left
45 limb from datum (FSS sun center)
46 ATTITUDE CONTROL SYSTEM:
47 FSS BIAS MARK sw - MARK Enters left limb angular offset
48 data into ATMDC.
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PROCEDURE REMARKS
1 130 MONITOR:
2 COUNTER 1 ind = 0004 ATMDC ready for R (right limb) data
3 point.
4 MANUAL POINTING CONTROL:
5 MFC - R/OG as required to position verti-
6 cal reticle line tangential to tight
7 limb of HA 1 solar image on MON 1
8 (or 2)
9 MAN PTG ENABLE SW - INHIBIT; tb - bp

10
II MONITOR:
12 COUNTER 2 ind = 0000
13 COUNTER 3 ind = +0960 +/- XX Angular offset of right limb from
14 datum (FSS sun center).
15 ATTITUDE CONTROL SYSTEM:
16 ESS BIAS MARK SW - MARK Enters right limb angular offset
(7 data into ATMDC.
18 MONITOR: ATMDC calculates bias angles.
(9 COUNTER 1 ind = 0001
20
21 READOUT OF BIAS OFFSET ANGLES
22
23 Refer to page and perform this
24 procedure
25
26
27
28 HA2 POHER UP
29
30 H-ALPHA:
31 HA2 HEATER SW - PRIM (verify) Optical filter must be stabilized
32 at preset temperature - 2 hours
33 required.
34
35 HA2 DOOR SW - OPEN; tb - white then gray
36
37 TV;
38 HA2 PWR SW - ON
39 MON 1 (or 2) sel - HA2
40 HA2 ZOOM SW - IN full
41
42
43
44
45
46
47
48
49
50
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10
11
12
13
14
15 
IG 
IT 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

HA2 CHECKOUT 

RETICLE CONTROL

TV:
HA RETICLE sw - HA2 
HARC - L then R

BON 1 (or 2) :
Vertical line noves left and right

TV:
HARC OP then DN

HON 1 (or 2) :
Horizontal line moves up and down 

TV:
HA RETICLE sw - OFF 

HA2 OFFSET FROH FSS

HON 1 (or 2) :
View HA2 solar image and center if 
required

TV:
HA2 ZOOM sw - OOT full 
HA RETICLE sw - HA2
HARC - R (L), as necessary to align reticle 

with 12-6 o'clock fiducial marks 
HARC - OP (DN), as necessary, to align

reticle with 3-9 o'clock fiducial 
marks

HA RETICLE SW - OFF 
HA2 ZOOM sw - IN full

ATTITUDE CONTROL SYSTEM:
FSS BIAS sw's (4) - HA, HA2, OOT, CLEAR 
STAR TRACK ACQ tb - AOT or bp (Verify)

MONITOR:
COUNTER 1 sel - FSS CAL; ind = 0001
COUNTER 2 sel - FSS OP/DN; ind = 0000
COUNTER 3 sel - FSS L/R; ind = 0000

Note 1: The reticles may be moved 
through +/- 3 1/2 arc min­
utes, at 5 arc sec/sec.
The HARC should be released 
as soon as the line ceases 
to move.

Note 2: Fixed fiducial marks at the 
edge of the field can be 
seen on the monitor in the 
zoom-out position. These 
marks are positioned at the 
reticle zero positions and 
at 45 degrees to these around 
the field.

4/>
-<r-
>
CP

70
>

Centers reticles on telescope 
axis.

Enlarges picture scale to increase 
accuracy of positioning reticles 
at solar limb.

ATMDC ready for up (upper limb) 
data point.
Zeros indicate FSS sun centered 
with FSS BIAS IN sw - OUT.
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T 
> Z 
o
DO
Oo
7s

BASIC DATE MAY 1, 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.4-6



PROCEDURE REMARKS
1 NOTE: To prematurely terminate this pro-

2 cedure, place the ESS BIAS BARK sw -
3 CLEAR and repeat the procedure if
4 desired

6 130 MANUAL POINTING CONTROL:
7 MAN PTG ENABLE sw - ENABLE; tb - EXP
S MPC - OP/IG as required to position
9 horizontal reticle line tangential

10 to upper limb of HA2 solar image
If
12

on MON 1 (or 2)

13 MONITOR:
14 COUNTER 2 ind = +0960 +/- XX Indicates angular offset of upper
15 COUNTER 3 ind = 0000 limb from datum (FSS sun center)
IB XX limits will include FSS/HA2
IT alignment error
18 ATTITUDE CONTROL SYSTEM:
19 FSS BIAS MARK SW - MARK Enters upper limb angular offset
20 data into ATMDC
21 MONITOR:
22 COUNTER 1 ind = 0002 ATMDC ready for DN (lower limb)
23 data point.
24 MANUAL POINTING CONTROL:
25 MPC - DN/IG as required to position
29 horizontal reticle line tangential
27 to lower limb of HA2 solar image on
28
29

MON 1 (or 2)

30 MONITOR:
31 COUNTER 2 ind = -0960 +/- XX Indicates angular offset of lower
32 COUNTER 3 ind = 0000 limb from datum (FSS sun center)
33
34 ATTITUDE CONTROL SYSTEM:
35 FSS BIAS MARK SW - MARK Enters lower limb angular offset
36 data into ATMDC.
37 MONITOR:
38 COUNTER 1 ind = 0003 ATMDC ready for L (left limb)
39 data point
40 MANUAL POINTING CONTROL:
41 MPC - UP/IG and L/OG as required to make
42 COUNTER 2 read zero and to position
43 vertical reticle line tangential to
44 left limb of HA2 solar image on
45
46
47

BON 1 (or 2)

48
49
50
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PROCEDURE REMARKS
1 130 HONITOE:
2 COUNTER 2 ind = 0000 Indicates angular offset of left
3 COUNTER 3 ind = -0960 +/" XX limb from datum (FSS sun center)

s ATTITUDE CONTROL SYSTEM:
6 FSS BIAS MARK SW - MARK Enters left limb angular offset
7 data into ATMDC
8 MONITOR:
9 COUNTER 1 ind = 0004 ATMDC ready for R (right limb)

10 data point
II MANUAL POINTING CONTROL:
12 MPC - R/OG as required to position
13 vertical reticle line tangential
14 to right limb of HA2 solar image
15 on MON 1 (or 2)

17 MONITOR:
18 COUNTER 2 ind = 0000 Indicates angular offset of right
19 COUNTER 3 ind = +0960 +/- XX limb from datum (FSS sun center).
20
21 ATTITUDE CONTROL SYSTEM:
22 FSS BIAS MARK SW - MARK Enters right limb angular offset
23 data into ATMDC.
24 MONITOR: ATMDC calculates bias angles.
25 COUNTER 1 ind = 0001
26
27 MANUAL POINTING CONTROL:
28 MPC - Manipulate as required to center
29 solar disc on MON 2
30 MAN PTG ENABLE SW - INHIBIT; tb - bp
31
32 READOUT OF BIAS OFFSET ANGLES
33
34 Refer to page and perform this
35 procedure
36
37
38
39 HLC POWER UP
40
41 WLC:
42 MAIN PHE SW - STBY (verify) Applies power to experiment temp-
43 erature monitor circuits only
44
45 THERMAL sw - ON (verify)
46 FRAMES REMAINING ind - 8025 (verify)
47
48
49
50

1/1
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PROCEDURE REMARKS
1 130 MONITOB:
2 COUNTER 1 sel - ROLL EXP; HLC pylon oriented parallel with
3 ind = 0000 +/- 300 solar equator, experiment "UP
4 pointing to west limb
5
6

ATH POINTING (less than 3 ARC MIN)

7 A TTITDDE CONTROL SYSTEM:
8 FSS BIAS IN sw - OUT Enables FSS wedge angles only to
9 be displayed on COUNTERS 1, 2

10 MONITOR: and 3
II COUNTER 2 sel-FSS 0P/DN;ind = 0000 ♦/- 30,
12
13

COUNTER 3 sel - FSS L/R; ind = 0000 */- 30

14 * If COUNTERS 2 6 3 do not ind 0000 +/-30:*
15 * *
IB * MANUAL POINTING CONTROL: *n * MAN PTG ENABLE SW - ENABLE; tb - EXP *
18 * MPC - Manipulate as required to reduce*
19 * COUNTER 263 indicators to 0000*
20 * +/- 30 *
21 * MAN PTG ENABLE sw - INHIBIT; tb - bp * MAN PTG ENABLE sw is inhibited to
22 prevent inadvertent canister
23 movement
24
25

WLC POINTING 6 ALIGNMENT

26 HLC:
27 MAIN PWR sw - ON
28 MIR POS SW - CAMERA Commands mirror to film camera
29 HLC ALIGN ind pwr fail It - off (verify) position
30 SCALE SW - X10 (verify); X10 It on Meter range +/- 300 arc sec
31 ALIGN SW - PTG (verify) Displays experiment pointing error
32 DOOR SW - OPEN; tb - white then gray sensor outputs (pitch/yaw) on the
33 ALIGN ind when aperture door is
34 open and allows automatic control
35
38

of D4

37 HLC ALIGN ind - horizontal cross pointer HLC pointing approximately within
38 centered +/- 30 arc sec of center of
39 - vertical cross pointer the sun
40
41
42
43
44
45
46
47
48
49
50

centered
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PROCEDURE REMARKS
♦ If WLC ALIGN indicator cross pointers ♦
♦ are not centered: ♦

130 * MANUAL POINTING CONTROL: *
* MAN PTG ENABLE sw - ENABLE; tb - EXP ♦
* MPC - Manipulate as required to bring*
* the horizontal and vertical *
* cross pointers of the WLC ALIGN*
* ind to as near zero as possible*
* MAN PTG ENABLE sw - INHIBIT; tb - bp *
* *

up/down - horizontal cross pointer 
moves down/up respectively.
Left/right - vertical cross pointer 
moves right/left respectively

WLC:
SCALE sw - XI; XI It on Meter Range +/- 30 arc sec

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - ENABLE; tb - EXP
MPC - Manipulate as required to bring the 

horizontal and vertical cross 
pointers of the WLC align ind to 0 
for both up/down and right/left 
indications.

WLC:
READY/OPR It - READY on (when both axes 

pointed within 20 arc sec of sun center)

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - INHIBIT; tb - bp

Voice record FSS UP/DN, L/R readings from
COUNTERS 2 & 3 when WLC ALIGN ind is 
centered in both axes

READY CONDITIONS:
WLC MAIN PWR on
ATM aperture door is open
WLC pointing within +/- 20 
arc sec of sun center.
Mirror in film camera position

WLC:
SCALE sw - X10; X10 It on
ALIGN sw - DISC AUTO Enables D4 occulting disc pitch 

and yaw error sensor outputs to be 
displayed on the ALIGN ind and 
allows automatic control of D4

WLC ALIGN ind - horizontal cross pointer 
centered

- vertical cross pointer 
centered

SCALE sw - XI; XI It on

WLC internal occulting disc (D4) 
alignment is within +/- 30 arc sec
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PROCEDURE REMARKS
130 WLC ALIGN ind - horizontal cross pointer

less than 20; up or down 
- vertical cross pointer 

less than 20; left or 
right

X-RAY TELE POWER DP AND CHECKODT

X-RAY TELE:
THERMAL sw - PRIM (verify)
CAME PWR sw - ON
FILTER tb - 1; FRAMES REMAINING deer by 1 
CAMERA AIRLOCK sw - OPEN

CAPTION

Do not open door when CSM RCS is being 
operated. Optics may be contaminated 
by RCS exhaust.

DOOR sw - OPEN; tb - white then gray 
READY It - on

Internal Alignment Sensor (IAS) is 
in automatic mode and DU occulting 
disc is aligned within +/- 20 arc 
sec (null position)
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PROCEDURE REMARKS
( PATROL MODE CHECKOUT

3 130 X-RAY TELE;
4 CAMER/TELE sel - PATROL
5 EXPOSURE sw - SHORT
6 FRAMES REMAINING ind = 5999 apptox;
7 Record
8 START/STOP SW - START; OPR It on (1 min
9 45 sec): FRAMES REMAINING

10 deer by 6. READY It on

12 SINGLE FRAME CHECKOUT
13
14 CAMERA/TELE sel - SINGLE FR 2 0.00025 AL filter
IS EXPOSURE sw - NORMAL
IE START/STOP sw - START; OPE It on
17 (34 secs): FRAMES REMAINING decr by 1;
18 READY It on
19 EXPOSURE sw - LONG
20 START/STOP sw - START; OPE It on (1 min
21 41 secs); FRAMES REMAINING decr by 1;
22 READY It on
23
24
2S
26 X-REA POWER DP AND CHECKOUT
27
28 X-RAY TELE:
29 BE 6 AL A PET POS AUTO sw's (2) - AUTO
30 (verif y)
31 X-REA PHR sw - ON X-REA PWR sw should be left
32 BE APET POS tb -1 on during the entire mission
33 AL APRT POS tb - 1 except during EVA
34
35 DATA DEIVE/HISTORY PLOT/COUNTEE CHECKOUT
36
37 X-EAY/RF ACTIVITY:
39 DATA DRIVE sw's (3) - BE; REVIEW; FORWARD
39 Check for fast forward motion of paper
40 DATA DRIVE FORWARD SW - REVERSE
41 Check for fast reverse motion of paper
42 DATA DRIVE RECORD SW's (2) - RECORD 10
43 in/HR: FORWARD
44 Check for recording and slow forward
45 motion of paper
46 DATA DRIVE sw's (2) - AL; RECORD 30 in/HR
47 Check for recording, forward motion of
48 paper and double horizontal line at
49 bottom of paper
SO
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PROCEDURE REMARKS
1 130 HONITOR:
2 COUNTER 3 sel - AL COUNT; ind = 4800 to Calibration signal - same for all
3 4950 aperture positions
4 X-RAY/RF ACTIVITY:
5 HISTORY PLOT = 2.3x10 to the fifth Calibration count for AL APRT POS 1
6 DATA DRIVE BE SH - BE

8 MONITOR:
9 COUNTER 2 sel - BE COUNT; ind = 4800 to

10 4950

12 X-RAY/RF ACTIVITY;
13 HISTORY PLOT = 2.3x10 to the fifth Calibration count for BE APRT
14 POS 1
15 WARNING

17 Do not operate the Proportional Counters in
18 the South Atlantic Anomaly. Degradation of
19 counters may result.
20
21 X-RAY TELE:
22 DOOR SW - CLOSE; tb - bp
23 NOTE: Perform the next 4 steps over
24 a ground station
25
28 AOS : :
27
28 HV PWR AL sw - ON
29
30 ♦ If data does not stabilize on COUNTER 3*
31 * within 20 sec turn HV PHR AL sw - OFF *
32 ♦ immediately and consult STDN *
33
34 HV PHR BE sw - ON
35
38 * If data does not stabilize on COUNTER 2*
37 ♦ within 20 sec turn HV PUR BE sw - OFF *
38 * immediately and consult STDN ♦
39
40 BE and AL APRT POS tb's may change
41 DOOR sw - OPEN; tb - gray
42
43 X-RAY ACTIVITY:
44 DATA DRIVE RECORD sw - RECORD 10 in/HR
45
46
47
48
49
SO
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PROCEDURE REMARKS
I XUV SPEC! POWER OP

3 130 XOV SPECT:
4 PWR/DOORS tb - White
5 THERMAL sw - ON (verify) THERMAL SW should be ON during
6 entire mission

8 MAIN PHR SW - ON MAIN PHR sw should be ON during
9

iO
PWR/DOORS tb - bp entire mission, except during EVA

II DOOR OPENING

13 H-ALPHA:
14 To confirm canister pointed within 24 arc
15 min of sun center verify HA 1 or HA2 DOOR
16 tb's - grayn
18 TV:
19 MON 2 sel - HA2
20 HA2 ZOOM sw - OUT full
21
22 MANOAL POINTING CONTROL;
23 MAN PTG ENABLE sw - ENABLE; tb - EXP
24 MPC - Manipulate as required to center HA2
25 image on MON 2
26 MAN PTG ENABLE SW - INHIBIT; tb - bp
27
28 CAUTION
29
30 Do not place PWR/DOORS sw - ON until HA1 or
31 HA2 DOOR tb's - gray. Temporary thermal
32 distortion of the experiment case causing
33 data degradation could result
34
35 XUV SPECT:
38 PWR/DOORS SW - ON; tb - white then gray All tb's should be ignored until
37 PHR/DOORS tb - gray
38
39 HAVE LTH tb - ST
40
41 EXPOSURE tb - gray; FLARE ENABLE tb - bp; Ready conditions:
42 READY It on MAIN PHR sw - ON
43 PHR/DOORS SW - ON; tb - gray
44
45
46
47
48
49
50
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PROCEDURE REMARKS
1 XaV SPfiCT CHfiCKODT

3 130 XUV SPECT:
4 MODE sw - TIME (verify)
5 WAVE LTH SW - LONG; tb - LG
6 EXPOSURE sw - SHORT; tb - ST
7 START/STOP sw - STOP
8 EXPOSURE tb - gray Confirms automatic removal of
9 EXPOSURE sw - LONG; tb - LG exposure scale factor

10 FLARE sw - ENABLE; tb - ENA
II FLARE sw - INHIBIT; tb - bp
12
13 X-RAY TELE:
14 FLARE sw - INHIBIT (Verify)

18 MASTER FLARE MODE;
17 I NIT SW - I NIT

19 XUV SPECT:
20 EXPOSURE tb - gray
21 FRAMES REMAINING ind - 201 Camera has not been cycled to
22 place first film strip in position
23 DOOR CLOSING
24
25 XUV SPECT:
26 PHR/DOORS SW - OFF; tb - white then bp
27 READY/OPR It - off
28 HAVE LTH tb - white
29
30
31 XUV SLIT POWER UP
32
33 XUV SLIT:
34 PWR/DOORS tb - white
33 THERMAL SW - ON (verify) THERMAL sw should remain on during
36 entire mission
37
38 MAIN PHR sw - ON MAIN PHR sw should remain on during
39 entire mission except during EVA
40
41 ALERT;
42 DOOR OPEN It - out
43
44 XUV SLIT:
45 PHR/DOORS tb - bp
46
47 TV:
48 XUV MON DOORS tb - bp
49
50
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10

12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25 
28
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

132

130

XOV SLIT CHECKOUT 

EXPERIMENT STATDS 
TV:

XUV SLIT WL DISPLAY SW - BL DISPLAY 

MON 1 :
3 arc Bin segment of WL solar disc with 
slit and fiducial marks superimposed

XOV SLIT:
MODE sw - AUTO (verify)
WAVE LTH sw - LONG; tb - LG 
WAVE LTH sw - SHORT; tb - ST

♦ If HAVE LTH tb does not indicate posi-*
* tion commanded with HAVE LTH sw, wait *
• two seconds and reissue command *
♦ ♦

ADTO SEQ sw - HOLD 

MON 1:
WL display is removed 

XOV SLIT:
READY/OPR It - off 
AOTO SEQ sw - NORMAL; READY It on 
FLARE sw - ENABLE; tb - ENA 
FLARE sw - INHIBIT; tb - bp 
FRAMES REMAINING ind - 1608

DISTORBANCE CHECK

This check required that the video from 
the XOV SLIT WL DISPLAY be transmitted 
to ground.

AOS_____ :_____ :_____

VIDEO sel - ATM MON 1 
TV:

XOV SLIT WL DISPLAY SW - WL DISPLAY 

MON 1:
WL solar disc with slit and fiducial 
marks superimposed

Camera has not been cycled to place 
first film strip in position
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PROCEDURE REMARKS

130

122

MANUAL POINTING C0NT80L:
MAN PTG ENABLE sw - ENABLE; tb - EXP

MPC - manipulate as required to position 
white light limb neat slit in XOV 
SLIT WHITE LIGHT DISPLAY with left 
fiducial mark illuminated.

MAN PTG ENABLE sw - INHIBIT; tb - bp

XOV SPECT:
WAVE LTH SW - cycle to position opposite 

that indicated by WAVE LTH 
tb, wait 5 sec, and cycle 
to original position.

MON 1 :
Observe effect of opening XUV SPECT doors 
and cycling XOV SPECT WAVE LTH sw on slit 
pointing in WL DISPLAY.

XOV SLIT:
MODE SW - TIME 
STAET/STOP SW - STAST 
Wait TBS seconds 
START/STOP sw - STOP

MON 1:
Observe effect of cycling the XOV SLIT 
START/STOP SW on slit pointing in WL 
DISPLAY.

XUV_MON_CH£CKOUT

The XOV HON CHECKOUT requires that the 
XOV HON video be recorded for playback 
to the ground

Configure VTE for recording
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PROCEDURE REMARKS
130

130

TV:
HON 2 sel - XOV 
XOV MON PWR sw - 

TV:
XOV MON GAIN sel

XOV MON GAIN sel 
XOV MON DOORS sw

MON
ON (verify)

- Increase from position 
1 in single steps, re­
maining at each step 
long enough to verify 
the need for more gain, 
until four test dots 
are visible on MON 2. 
Record this GAIN
position _____________
1
OPEN; tb - white then 

gray

MON 2:
Four test dots replaced by XOV solar 
image and camera faceplate reticle.

TV:
XOV MON GAIN sel

XOV MON GAIN sel -

increase from position 
1 in single steps, re­
maining at each step 
long enough to verify 
the need for more gain, 
until bright active re­
gions on the solar disc 
can be seen on MON 2. 
MON 2.
Record this GAIN
position ______________
Continue to increase 
in steps until bright 
limb and quiet sun 
background features 
are visible on MON 2 
Record this GAIN 
position ______________

* If quiet sun features not visible at XUV*
* MON GAIN sel - 7: *
* ♦
* XUV SLIT: •
♦ VID INTEG sw - INTEG for 1 sec ♦

MON 2:
Bright limb and quiet sun features visible
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PROCEDURE REMARKS

130

* If 1/30 see display is saturated reduce*
* XOV BON GAIN sel setting and repeat 1 ♦
* sec INTEG *

DOOR CLOSING

XOV SLIT;
PHR/DOORS sw - OFF; tb - white then bp 
READY/OPR It - off 
WAVE LTH tb - white

----------------End Nominal 1st Orbit---------------------

TV CHECKOOT

BANOAL POINTING CONTROL:
BAN PTG ENABLE sw - ENABLE; tb - EXP 
BPC - Banipulate as required to bring 

COUNTERS 2 & 3 to 0000 +/-5

TV:
WLC PWR sw - ON 
BON 1 or 2 sel - WLC

WLC;
DOOR sw - OPEN; tb white then gray

BANOAL POINTING CONTROL:
BPC - Banipulate as required to bring the 

horizontal and vertical crosspoint­
ers of the WLC ALIGN ind to as near 
as near zero as possible 

BAN PTG ENABLE SW - INHIBIT; tb - bp

WLC;
READY/OPR It - READY on 
HIR POS sw - TV 
READY/OPR It - off

HON 1 or 2:
Observe acceptable contamination and 

scattered light level
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Excessive contamination about the 
ATH and scattered light within the 
experiment will produce data 
degradation
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PROCEDURE REMARKS

1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

* If quality of TV monitor image does not*
* appear satisfactory (i.e. fogging and *
* negative image); ♦

TV:
HLC GRID SW DISCH Removes excessive G5 potential 

(T’ay not resolve unsatisfactory 
image because of experiment align­
ment anomalies)

WLC:
MIR POS SW - CAMERA 
READY/OPR It - READY on

HOH 1 or 2:
Loss of image

W ARNIHG

The HLC Low Light Level Vidicon operating 
life is limited, therefore, the WLC TV 
power must be cycled off at all times when 
it is not in direct or impending use.

TV:
HLC PHR SW - OFF 

PRIMARY PROGRAMMER CHECKOUT 

HLC:
MODE sel - STD; READY It on 
START/STOP SW - START

After first exposure has been completed 
(9 sec) :
READY/OPR It - OPR on
SEQUENCE COMPLETE tb - bp
FRAMES REMAINING ind - decreasing

When STD MODE sequence complete 
(5.5 min) :
SEQUENCE COMPLETE tb - gray
READY/OPR It - READY On
FRAMES REMAINING ind - decreased by 12

Coronal image has been switched to 
the film camera for data acquisition
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10

12
13
14
15 
IS 
IT 
18
19
20 
21 
22
23
24
25 
29
27
28
29
30
31
32
33
34
35 
38
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

SCAN SPECT ACTIYATIOM AND CHECKOOT

PRELIBINAET ACTIVATION

ENABLE (locked)
GROUND/DAS:

EXP/TV sw

DAS:
Key - 40172E (S055 HV PSR OFF)
Key - 40154E (S055 STOP)
Key - 40072E (S055 GAGE OFF)

SCAN SPECT:
THERMAL sw - ON (verify)
MAIN PHR SW - PRIM
RASTER/SCAN COUNTER ind - 00001
DOOR SW - OPEN; tb - white then gray

MONITOR:
COUNTER 2 sel - SCAN SPECT MIR POS DN/R 

DEPLOY:
SCAN SPECT MIRROR SW - UNLOCK, hold for

a minimuD of 20 
sec and release

NOTE: Do not relock the mirror after it
is unlocked

MONITOR:
COUNTER 2 ind = 3031

♦ If COUNTER 2 ind does not indicate 3031:*
♦ ♦
* DEPLOY: ♦
* SCAN SPECT MIRROR sw - UNLOCK and hold*
* for a minimum ♦
* 20 sec and *
* release *

DAS:
Key - 40007E (S055 GAGE ON)

NOTE: Pressure gage may require several
min or more to fire.

The 2 most significant digits in­
dicate raster line no. and the 2 
least significant digits indicate 
azimuth step no.

Activates spectrometer internal 
pressure gage
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PROCEDURE REMARKS

130
2
3
4
5 
E
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35 
38
37
38
39
40
41
42
43
44
45
46
47
48
49
50

MONITOR:
COUNTER 1 sel - SCAN SPECT PRESS

ind - greater than or equal 
to 0150

ZERO ORDER DETECTOR CHECKOUT

TV:
MON 1 sel - HA2
HA2 ZOOM SW - OUT full

SCAN SPECT:
GRATING REF SW - OPT 
MODE sel - GRATING REF 
READY/OPR It - off 
START/STOP SW - START

After approx 20 sec:

GRATING POSITION ind = 00000 
O-ORDER tb - gray 
RASTER/SCAN COUNTER ind = 00002 
RASTER/SCAN RESET SW - RESET 
RASTER/SCAN COUNTER ind = 00000

PRIMARY MIRROR RASTER

1 LINE SCAN

SCAN SPECT:
MODE sel - MIRROR LINE SCAN UP/DN 
START/STOP SW - START

MONITOR:
COUNTER 2 ind = 30XX 

SCAN SPECT:
START/STOP SW - STOP after 6 sec

♦ If the least significant digits do not ♦
♦ count the full range from 1 to 60: *
♦ ♦
* DEPLOY: *
* SCAN SPECT MIRROR SW - UNLOCK and hold*
* for a min of 20*
* sec and perform*
* LINE SCAN again*

READY It will not come on until 
MODE selected and at least one HV 
on

The 2 least significant digits 
alternately count from 1 to 60 
and 60 to 1
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PROCEDURE REMARKS
1 130 X-RAY SPECT (Display):
2 PHOTOMULTIPLIER EXPOSURE COUNT ind - 000 Count 000 to 200 is due to back-
3 to 200 ground X-RAY activity and noise
4 (Nominally 000 - 020 with door closed.
5 however, short durations up to 200 counts
6
7
8

may occur) .
IMAGE INTENSITY COUNT ind - 000 to 010 Backup for the Photomultiplier

9 BRIGHTNESS cont - as desired Exposure Count ind. The 000 to 010
10 FOCUS cont - as desired count is due to background X-RAY
1 1 activity

13 X-RAY SPECT (Control):
14 MODE sw - MANUAL (verify)

16 MASTER FLARE MODE:
17 TN/LT SW - OFF (verify)

19
20

X-RAY SPECT CHECKOUT

21
22

FILTER WHEEL

23 X-RAY SPECT (Control) :
24 FILTER sel - 2
25 FILTER CONFIRM tb - bp then gray in 3 to
26 5 sec
27 FILTER sel - RESET/1 Checks fail-safe mechanism
28 FILTER CONFIRM tb - bp then gray after
29 5 to 10 sec
30 FILTER sel - 2 thru 6
31 Verify FILTER CONFIRM tb - bp then gray
32
33

when each selected position is reached

34
35

GRATING MECHANISM

36
37

WARNING

38 Permanent damage to gratings may result if
39 GRATING sw - RESET is used instead of
40 GRATING SW - OUT for normal operating con-
41 dition. GRATING SW - RESET should be used
42
43

only if grating assembly malfunctions.

44 X-RAY SPECT (Control):
45 GRATING SW - IN; tb - IN Verifies operation of Grating
46
47
48
49

GRATING sw - OUT; tb - OUT Mechanism

50
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PROCEDURE REMARKS
PHOTOMULTIPLIER AND IMAGING SUBSYSTEMS

130 X-RAY SPECT (Control):
PHOTO MULT TEST sw - TEST and hold Provides an enabling signal to a

light source located on the photo-
multiplier tube. When the light is
illuminated, a check of the tube is
accomplished and verified by a
reading on the Photomultiplier Ex-
posure Counter

X-RAY SPECT (Display):
PHOTOMULTIPLIER EXPOSURE COUNT ind - Due to variations in test lamp

fluctuates between 400 and 600 intensity
X-RAY SPECT (Control);

PHOTO MULT TEST sw - release

X-RAY SPECT (Display):
PHOTOMULTIPLIER EXPOSURE COUNT ind -

000 to 200
IMAGE THRESHOLD sel - 1
X-RAY IMAGE Bon - test source visible at Checks operation of Image Dis-

top center of screen sector Assembly
NOTE: Test source will always be visible

whenever IMAGE THRESHOLD sel - 1

X-RAY SPECT (Control):
PHOTO MULT TEST SW - CTR TEST and hold Signal generated that displays 128

on both the Intensity and Exposure
X-RAY SPECT (Display): Counters and a 16 element target

PHOTOMULTIPLIER EXPOSURE COUNT ind - 128 displayed on the X-RAY IMAGE mon
IMAGE INTENSITY COUNT ind - 128 with the IMAGE THRESHOLD switch in
X-RAY IMAGE Bon - target displayed on the 1 or 4 position

center of screen
FOCUS cont - as desired
BRIGHTNESS cont - as desired
IMAGE THRESHOLD sel - 4
X-RAY IMAGE mon - target barely visible
IMAGE THRESHOLD sel - 16
X-RAY IMAGE non - target not visible
IMAGE THRESHOLD sel - 1
X-RAY IMAGE non - target visible and well

defined

X-RAY SPECT (Control):
PHOTO MULT TEST sw - release
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PROCEDURE REMARKS
FLARE ALARM SUBSYSTEM

130 X-RAY SPECT (Control);
DOOR tb - bp (verify)
FLARE THRESHOLD COARSE sel - 0 Simulates presence of a flare
FLARE THRESHOLD FINE sel - 0

MASTER FLARE MODE:
TN/LT sw - EHBL
X-RAY/RF It - X-RAY on Verifies operation of X-Ray flare
Audible tone - on signal

X-RAY SPECT (Control):
FLARE THRESHOLD FINE sel - 224

MASTER FLARE MODE:
X-RAY/RF It - off
Audible tone - off

CAMERA SUBSYSTEM 6 READY/OPR LOGIC

X-RAY SPECT (Control):
FLARE THRESHOLD COARSE sel - 768
PICUTRE RATE sel - SINGLE (verify) Sets camera logic to take one ex-

posure sequence and stop automatically

EXPOSURE RANGE sel - 256 (verify)
Selects exposure sequence. In this

DOOR SW - OPEN; tb - white then gray position sequence is 1/64, 1/16,
PHOTO MULT ENABLE SW - ENABLE (verify) 1/4, 1, 4, 16, 64 and 256 seconds

READY/OPR LT - READY on
READY CONDITIONS

PHOTO MULT ENABLE SW - OFF
READY/OPR It - READY on MAIN PWR SW - ON
EXPOSURE RANGE sel - AUTO DOOR - OPEN
READY/OPR It - off PHOTOMULT ENABLE SW - ENABLE
EXPOSURE RANGE sel - 256 or
READY/OPR It - READY On MAIN PWR SW - ON
MODE SW - FLARE AUTO DOOR - OPEN
READY/OPR It - Off PHOTOMULT ENABLE SW - OFF
MODE SW - MANUAL EXPOSURE RANGE sel - not in AUTO
READY/OPR It - READY on MODE sw - MANUAL

Confirms that all READY conditions
are functioning properly
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PROCEDURE REMARKS
1 MANUAL OPERATION

130 X-RAY SPECT (Control):
Record FRAMES REMAINING ind reading ______
START/STOP SW - START; OPR It on

NOTE: Camera will operate until 8 ex-
posures have been completed 
(Approx 5 min and 45 sec)

FRAMES REMAINING ind - decreases by 8
READY/OPR It - READY on

2 AOTOMATIC OPERATION

X-RAY SPECT (Control):
DOOR SW - CLOSE; tb - white then bp
MODE SW - FLARE AUTO
PICTURE RATE sel - LOH
FLARE THRESHOLD COARSE sel - 0;

Sets camera logic for automatic 
operation

FINE sel - 128
READY/OPR It - off
PHOTO MULT TEST SW - CTR TEST and hold CTR TEST position simulates a 

flare that would generate 128
MASTER FLARE MODE: pulses per second. Flare thres-

TN/LT SW - ENBL (verify) hold has been previously set to
X-RAY/RF It - X-RAY on 128. If the incoming pulses
Audible tone - on equal or exceed the threshold 

(128), a flare signal is genera­
ted initiating an automatic camera 
sequence

X-RAY SPECT (Control): READY/OPR It off - auto camera
FRAMES REMAINING ind - allow to decrease check performed with door closed

by 2
PHOTO MULT TEST SW - release Absence of 128 pulses drops flare 

intensity simulation below thres-
MASTER FLARE MODE: hold thereby stopping camera and

X-RAY/RF It - off deactivating flare alarm until
Audible tone - off another flare occurs

MASTER FLARE MODE:
TN/LT SW - OFF

X-RAY SPECT (Control):
MODE SW - MANUAL
PHOTO MOLT ENABLE SW - ENABLE
FLARE THRESHOLD COARSE plus FINE sel -

per SAP

25
26
27
28 
29 
3D
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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PROCEDURE REMARKS
I
:
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 SCAN SPECT:
Approx 16.65 min after START:

RASTER/SCAN COUNTER ind = 00003

NOTE: If the spacecraft enters orbit night
prior to the completion of the 3 
raster sequence the mirror will stop 
rastering, will stow and the RASTER/ 
SCAN COUNTER will increment one 
count upon receipt of the door 'not 
open' signal. Another 3 raster se­
quence will be automatically initi­
ated upon receipt of the door 'open' 
signal

RASTER/SCAN RESET SW - RESET 
RASTER/SCAN COUNTER ind = 00000

3 AUTO RASTER

SCAN SPECT:
HODE sel - MIRROR AUTO RASTER 
START/STOP SW - START

MONITOR:
COUNTER 2 ind = XXXX

Approx 1 min after START:
START/STOP SW - STOP 
RASTER/SCAN COUNTER ind = 00001 
RASTER/SCAN RESET SW - RESET 
RASTER/SCAN COUNTER ind = 00000

4 MIR POS DRIVE

SCAN SPECT:
MODE sel - MIRROR LINE SCAN UP/DN
O-ORDER tb - gray
MIR POS SW - Pulse DP/R 5 times

MONITOR:
COUNTER 2 sel - SCAN SPEC MIR POS 

DN/R (verify)
COUNTER 2 ind = 2531

Indicates completion of third ras­
ter. Raster will automatically 
stop following completion of third 
raster

The two most significant digits 
will count up. The two least 
significant digits will count 
down on even numbered lines

LT)

-<
T—
>
00

O~um
XJ

"I
to
I
>
ZO
00
O
O

Verifies vertical raster drive
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PROCEDURE REMARKS
130

2
3
4
5
6
7
8 
9

10

12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

SCAN SPECT:
MIR POS sw - Pulse DN/L 5 times 

MONITOR:
COUNTER 2 ind - 3031 

SCAN SPECT:
MODE sel - MIRROR 3 RASTER L/R 
MIR POS sw - Pulse DP/R 5 times

MONITOR:
COUNTER 2 ind = 3036 

SCAN SPECT:
MIR POS sw - Pulse DN/L 5 times 

MONITOR:
COUNTER 2 ind = 3031 

GRATING DRIVE 

1 3 SCAN

SCAN SPECT:
MODE sel - GRATING 3 SCAN
O-ORDER tb - gray
START/STOP SW - START
READY/OPR It - off
RASTER/SCAN COUNTER ind = 00000
GRATING POSITION ind - count increases

at 24 pps
O-ORDER tb - bp at approx 00100 
O-ORDER tb - gray at approx 05380

3 min 48 sec after START:
O-ORDER tb - gray
GRATING POSITION Ind - resets to 00000

RASTER/SCAN COUNTER ind = 00001 
O-ORDER tb - bp at approx 00100 
O-ORDER tb - gray at approx 05380

to
7s
-<
t—
>
CP
O-om

>>

to
X
>z
o
OB
oo
7^

GRATING POSITION ind resets at 
a count of 05497 +/- 2
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PROCEDURE REMARKS
4 GRATING REF

3 130 SCAN SPECT;
4 MODE sel - GRATING REF
5 START/STOP sV - START Grating will make full scan to its
E limit, return to grating ref posi-
7
8

After approx 3.3 min: tion and stop

9 O-ORDER tb - gray
10 GRATING POSITION ind = 00000
11 RASTER/SCAN COUNTER ind = 00001
12 MODE sel - STOP
13
14
15 
IE

RASTER/SCAN RESET sw - RESET
RASTER/SCAN COONTER ind = 00000

TEST GENERATOR This test should not be performed
IT with the detectors on or the aper-
IS SCAN SPEC: ture doors open
19 DOOR sV - CLOSE; tb - white then bp
20 INTEN DATA SW - BUS 1
21 DET SEL SW - 3
22 INTENSITY DATA ind = 00000
23 DET ELECT TEST SW - TEST and hold
24 INTENSITY DATA ind = 43690 or 21845 Test generator will alternately
25 DET ELECT TEST SW - release give 43690 or 21845 count test
2E INTENSITY DATA ind = 00000 signal when DET ELEC TEST sw is
27
23
29
30
31
32
33

DET ELEC TEST SW - TEST and hold
INTENSITY DATA ind = 21845 or 43690
DET ELEC TEST SW - release
INTENSITY DATA ind = 00000
DOOR SW - OPEN; tb - white then gray

held in TEST position

DETECTORS 4,2.7,3,5,6 OFF SUN This sequence should be accomp-
34 lished when in contact with a
35 1 PRELIMINARY SETUP ground station in order to ob-
35 tain real time TM
37 MONITOR:
33 COONTER 1 sel - SCAN SPECT PRESS;
39 COONTER 1 ind - 3000 or less (0.00001 Six of the seven detector high
40 Torr) voltage systems (the primary
41 detector #1, will be left off
42 WARNING until later) will be turned on
43 in a specific sequence (4,2,7,3,
44 SCAN SPECT PRESS ind must be 3000 or less 5,6) the least critical turned
45 prior to applying HV to the detectors to on first
4E prevent permanent damage to detection
47 system. If reading is higher than 3000
43
49
50

notify STDN for instructions
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PROCEDURE REMARKS
1 130 DAS;
2 Key - 40072E (S055 GAGE OFF) Gage is source of noise in
3 detection system
4 MONITOR:
5 COUNTER 1 sel - ROLL EXPe COUNTER 2 sel - FSS UP/ON
7
9

COUNTER 3 sel - FSS L/R

9 MANUAL POINTING CONTROL:
10 MAN PTG ENABLE sw - ENABLE; tb - EXP
II MPC - Manipulate as requried to position
12 center of solar image on HON 1 on
13 horizontal cross hair and the ver-
14 tical cross hair approx 1200 arc
15 sec from sun center off the west
IE limb of the solar image

18 NOTE: The aperture door will automatically
19 close if the experiment is pointed
20 further than 1320 +/- 30 arc sec
21 from the center of the solar disc
22 and will automatically reopen when
23 pointed back within this limit
24
25 MAN PTG ENABLE SW - INHIBIT; tb - bp
25
27 SCAN SPECT:
28 O-ORDER tb - bp
29 GRATING POSITION ind = 00000 (verify)
30
31 2 LAMP TEST
32
33 LIGHTING:
34 LAMP TEST sel - ALERT 1 Alert lights are tested here since
35 absence of lights will be used
36 ALERT: during checkout as an indication
37 SCAN SPECT It - on of proper experiment operation
38
39 LIGHTING:
40 LAMP TEST sel - STATUS
41
42 SCAN SPECT:
43 READY/OPR It - READY on; OPE on
44
45 LIGHTING:
46 LAMP TEST sel - OFF
47
48
49
50

cn
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>
00
O
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PROCEDURE REMARKS

130

3 DETEC10B 4 VEBIFICATIOH

SCAN SPECT:
BAIN HV sw - ENABLE
BODE sel - GRATING 3 SCAN
HV ENABLE/EESET 4 SW - ENABLE/RESET and

observe (approx 
10 sec) SCAN SPEC 
alert light off

READY/OPE It - READY on

ALERT:
SCAN SPECT It - C

SCAN SPEC:
BAIN HV SW - OFF

Report HV failure to STDN and await* 
further instructions ♦

SCAN SPECT:
If SCAN SPECT alert light remains off, 
leave HV ENABLE/RESET 4 SW - ENABLE/
RESET for remainder of orbit

4 DETECTORS 2.7.3,5 and 6 VERIFICATION

Turn on DETECTORS 2,7,3,5 & 6 in this order, 
repeating the procedure used for DETECTOR 4. 
Leave all HV ENABLE/RESET switches in 
ENABLE/RESET for remainder of orbit

SCAN SPECT:
INTENSITY DATA ind - fluctuating 

At end of orbit:
HV ENABLE/EESET 7 thru 2 sw's (6) - OFF

Test for HV breakdown. HV is good 
if SCAN SPECT alert It remains off

Light remains on as long as at 
least one HV system is enabled 
and in an operational mode

HV failure - all HV will automa­
tically turn off

All HV will be turned off auto­
matically upon entry into orbit 
night when door closes. DETECTORS 
4,2,7,3,5 and 6 HV will be turned 
on automatically with door opening 
if their switches remain in EN­
ABLE/RESET

Inhibits automatic turn-on of these 
DETECTORS' HV at orbit day when door 
opens

CO
t; 
-< 
r-
> 
CO
O -a 
m 
30 
>

CO
X 
> Z 
o
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O 
O
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PROCEDURE REMARKS
t PgTECTOES 4,2.7.3.5 and 6 ON SUN This sequence should be accomp-
2 lished when in contact with a3 Next orbit day: ground station in order to ob-

tain real time TM5 1 PRELIMINARY SETUP

7 130 DAS:
8
9

Key - 40007E {S055 GAGE ON)

10 MONITOR:
II COUNTER 1 sel - SCAN SPECT PRESS (verify)
12 COUNTER 1 ind - 3000 or less (0.00001
13
14

Torr)

15 WARNING

n SCAN SPECT PRESS ind BUst be 3000 or less
18 prior to applying HV to the detectors to
19 prevent permanent damage to detection sys-
20 tem. If reading is higher than 3000 notify
21 STDN for instructions
22
23 DAS:
24 Key - 40072E (S055 GAGE OFF) GAGE is source of noise in de-25
26 tection system
27 TV:
28 MON 1 sel - HA1
29
30 ATTITUDE CONTROL SYSTEM:
31 FSS DR sw - OPEN; tb - SUN
32 MODE EXP PTG sw - EXP PTG; tb - EXP
33
34 MON 1:
35 HORIZONTAL CROSS HAIR tw - UP or DN to
36 center
37 VERTICAL CROSS HAIR tw - R or L to
38 center
39
40 TV:
41 HA 1 ZOOM sw - OUT full
42
43 MANUAL POINTING CONTROL:
44 MAN PTG ENABLE SW - ENABLE; tb - EXP
45 MPC - Manipulate to place quiet region
46 near center of solar disc under
47 intersection of cross hairs
48 MAN PTG ENABLE SW - INHIBIT; tb - bp
49
50

tn
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PROCEDURE REMARKS

2
3
4
5 
E
7
8 
9

10

12
13
14
15 
IE
17
18
19
20 
21 
22
23
24
25 
2fi
27
28
29
30
31
32
33
34
35 
3E
37
38
39
40
41
42
43
44
45 
4E
47
48
49
50

130 SCAN SPECT:
DOOB tb - gray
HASTEE/SCAN COUNTER ind = 00000 
O-OEDEE tb - gray

2 DETECTOR 4 VEEIFICATION

SCAN SPECT:
HV ENABLE/RESET 4 sw -

READY/OPR It - READY on

ENABLE/RESET and 
observe (approx 
10 sec) SCAN SPECT 
alert light off

ALERT:
SCAN SPECT It - C

SCAN SPECT:
MAIN HV sw - OFF

Report HV failure to STDN and await* 
further instructions ♦

SCAN SPECT:
If SCAN SPECT alert light remains off, 
leave HV ENABLE/RESET 4 SW - ENABLE/RE­

SET for remainder of orbit

3 DETECTORS 2,7,3.5 and 6 VEEIFICATION

Turn on DETECTORS 2,7,3,5 6 6 in this order 
repeating the procedure used for DETECTOR 4. 
Leave all HV ENABLE/RESET switches in 
ENABLE/RESET for remainder of orbit

SCAN SPECT:
INTENSITY DATA ind - fluctuating

At end of orbit:
HV ENABLE RESET 7 thru 2 sw * s (6) - OFF

Test for HV BREAKDOWN. HV is good 
if SCAN SPECT alert It remains off

Light remains on as long as at 
least one HV system is enabled 
and in an operational mode

HV failure - all HV will automa­
tically turn off

All HV will be turned off auto­
matically upon entry into orbit 
night when door closes. DETECTORS 
4,2,7,3,5 and 6 HV will be turned 
on automatically with door opening 
if their switches remain in EN­
ABLE/RESET

Inhibits automatic turn-on of 
these DETECTORS HV at orbit day 
by door 'not open' signal

00

-<r—
>
CP
O-am

2ioo
X
>
Z
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Oo

BASIC DATE MAY 1, 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.4-36



PROCEDURE REMARKS

9
10
11
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

128/
129

DETECTOR 1 VERIFICATION

Next orbit day:

M4NU4L POINTING CONTROL:
H4N PTG EN4BLE sw - EN4BLE; tb - EXP 
MPC - Manipulate as requited to position 

center of solar image on MON 1 on 
horizontal cross hair and vertical 
cross hair approx 1200 arc sec from 
sun center off the solar image 

M4N PTG EN4BLE SW - INHIBIT; tb - bp

SC4N SPECT:
DOOR tb - gray (verify)
DET SEL sw - 1
HV EN4BLE/RESET 1 SW - EN4BLE/RESET and

observe (approx 
10 sec) SC4N SPECT 
alert light off

RE4DY/0PR It - RE4DY on 
INTENSITY D4T4 ind - fluctuating

4LERT:
SC4N SPECT It

SC4N SPECT:
M4IN HV SW - OFF

Report HV failure to STDN and await* 
further instructions *

SC4N SPECT:
If SC4N SPECT alert light remains off, 
leave HV EN4BLE/RESET 1 SW - EN4BLE/RESET

SRNBM POWER OP 4ND CHECKODT

C4L NOISE SOURCE sel - 4MB 
SWITCHING MODE sel - NS/REF 
SYSTEM G4IN COnt - 0 
REF B4L cont - 0 
THRESHOLD COnt - 0 
POWER SW - ON

This sequence should be accomp­
lished when in contact with a 
ground station in order to ob­
tain real time TM

4perture door will automatically 
close if 4TM is pointed more than 
1320 =/- 30 arc sec from center 
of solar disc and will reopen when 
pointed back within this limit

HV failure - all HV will automa­
tically turn off

to
-< 
I—
> 
00
O
TJ m

>

to
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00 
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PROCEDURE REMARKS
After approx 10 nin:

130 MANUAL POINTING CONTROL:
HAN PTG ENABLE SW - ENABLE; tb - EXP
BPC - Slew to quiet region near center 

of solar disc

SCAN SPECT:
O-ORDER tb - bp then gray The tb should change from bp to 

gray as ATM canister moves onto 
the solar disc and direct sun­
light enters instrument

INTENSITY DATA ind = increasing

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - INHIBIT; tb - bp

Intensity data increases as ATM 
canister moves onto the solar disc 
and direct sunlight enters 
instrument

SCAN SPECT:
READY/OPR It - READY on
MODE sw - GRATING 3 SCAN
START/STOP SW - START; OPR It on
GRATING POSITION ind = increasing
INTENSITY DATA ind = fluctuating At START/STOP SW - START, GRATING

POSITION ind increases from 00000 
to 05497 +/-2 and resets to 00000 
at end of each scan. Each scan 
will require 3 min 48 sec

O-ORDER tb - gray to bp

After 3 min 48 sec:
RASTER/SCAN COUNTER ind = 00001

Will change from gray to bp at a 
count of approx 00100 and back to 
gray at approx 5380
Increases by one at completion of 
each scan. Grating will stop at
00003

SRNBM CHECKOUT fcont'dl
After 15 minute warmup;

128/
129

REF BAL cont - adjust as required until 
indicator reads 100

CAL NOISE SOURCE sel - 1845
SYSTEM GAIN cont - adjust as required

until indicator reads
1845

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

128/
129

130

CAL NOISE SOURCE sel - AHB 
REF BAL cont - adjust as required to re- 

obtain a reading of 100 on indicator 
CAL NOISE SOURCE sel - 1845 
SYSTEM GAIN cont - adjust as required to 

reobtain a reading of 
1845 on indicator

Repeat cycle until balance is obtained 
Lock both REF BAL and SYSTEM GAIN controls

SCAN SPECT:
After approx 7 min 36 sec:

RASTER SCAN COUNTER ind = 00002

After approx 11 min 24 sec:
RASTER SCAN COUNTER ind = 00003 
READY/OPR It - READY On 
HV ENABLE/RESET 1 SW - OFF 
INTENSITY DATA ind = 00000 
READY/OPR It - off 
RASTER/SCAN RESET sw - RESET 
RASTER/SCAN COUNTER ind = 00000

ALL DETECTORS

Next orbit day:

MANUAL POINTING CONTROL:
MAN PTG ENABLE sw - ENABLE; tb - EXP 
MPC - Slew to quiet region near center 

of solar disc
MAN PTG ENABLE SW - INHIBIT; tb - bp

SCAN SPECT;
DOOR tb - GRAY 
MODE sel - GRATING AUTO SCAN 
HV ENABLE/RESET 4,2,7,3,1,5,86 sw's - 

ENABLE/RESET in that order 
INTENSITY DATA ind - fluctuating 
READY/OPR It - READY on

ALERT:
SCAN SPECT It - off

This sequence should be accomp­
lished when in contact with a 
ground station in order to obtain 
real time TM
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PROCEDURE REMARKS
1
2
3
4
5
e
7
8 
3

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

WARNING

During the sequence detectors 7,6,5,4, S 3 
must be turned off at the steps indicated 
or the 0-order beam can damage the detectors 
if allowed to sweep across the entrance 
slit

SCAN SPECT:
START/STOP - START; OPR It on 
GRATING POSITION ind - count increasing 
INTENSITY DATA ind - fluctuating 
O-ORDER tb - gray to bp at approx 00100

As the grating approaches the following 
positions turn off the appropriate detector:

Grating Position

02150
02500
03750
04150
04400

Detector

7
6
5
4
3

When the GRATING POSITION ind reads 
approx 05000:

SCAN SPECT:
MODE sel - GRATING REF; READY It on 
START/STOP sw - START; OPE It on

When grating attains OPT REF:
READY/OPE It - READY on 
GRATING POS ind = 00000 
MODE sel - GRATING AUTO SCAN 
HV ENABLE/EESET sw's 3,4,7,5,66 - 

ENABLE/EESET

Repeat the above sequence for 2 more scans

At the end of the 3rd scan:
All HV ENABLE/EESET SW's (7) - OFF 
MODE sel - STOP 
READY/OPR It - OFF

OD
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PROCEDURE REMARKS

1
2
3
4
5
6

8 
9 

10 
11 
(2 
13 
(4
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 EVA:
AUTO DOOR SW - ENABLE

NOTE: Experiments ate fully operational
and ready for co-alignment procedure
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PROCEDURE REMARKS
1 130 MONITOR;
2 COUNTER 2 ind = +0960 +/- XX
3 COUNTER 3 ind = 0000 ♦/- 5

5 ATTITUDE CONTROL SYSTEM:
6 FSS BIAS MARK sw - MARK Enters UP data point into ATMDC.

8 MONITOR:
9

10
COUNTER 1 ind = 0002 ATMDC ready for DN data point

II SCAN SPECT:
12 MODE sel - MIRROR LINE SCAN UP/DN
13 O-ORDER tb - bp

15 ♦ If 0-ORDER tb is not bp, pulse MIR POS*
IS * sw DP/R until tb changes to bp. If *
17 * mirror limit is reached and the 0- *
18 ♦ ORDER tb has not changed states, S055A*
13
20

• and S082B cannot be co-aligned ♦

21 SCAN SPECT:
22 MIR POS sw - Pulse DN/L until O-ORDER tb
23
24

changes to gray

25 ♦ If mirror limit is reached and the O-ORDER*
26 ♦ tb has not changed state, S055A and S082B *
27
28

* cannot be co-aligned *

29 MANUAL POINTING CONTROL:
30 MPC - Manipulate off sun and slowly on sun
31
32

until O-ORDER tb changes from bp to gray

33 MONITOR:
34
35

COUNTER 3 ind = 0000 ♦/- 5

36 TV:
37 HA RETICLE sw - HA 1
38 HARC - Manipulate to position horizontal
39 reticle tangent to upper solar limb
40
41

on MON 1

42 MANUAL POINTING CONTROL:
43 MPC - Manipulate to position lower solar
44 limb tangent to slit horizontal
45
46

fiducial mark on HON 2

47 MONITOR:
48
49
50

COUNTER 3 ind = 0000 +/- 5
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PROCEDURE REMARKS
1 130 ATTITUDE CONTROL SYSTEM:
2 FSS BIAS BARK SW - MARK Enters DN data point into ATMDC.

4 MONITOR:
5 COUNTER 1 ind = 0003 ATMDC ready for L data point.

7 MANUAL POINTING CONTROL:
8 MPC - Manipulate off sun and slowly on
9 sun until O-ORDER tb changes from

10 bp to gray

12 MONITOR:
13 Record COUNTER 2 ind reading B

IS MANUAL POINTING CONTROL:
IE MPC - Manipulate to position horizontal
17 reticle tangent to lower solar
18 limb on BON 1

20 MONITOR:
21 Record COUNTER 2 ind reading N
22
23 MANUAL POINTING CONTROL:
24 MPC - Manipulate off sun until COUNTER 2
25 ind = N ♦ M-N
28 2
27
28 TV:
29 HARC - Up to position HA1 horizontal
30 reticle tangent to lower solar
31 limb on MON 1
32
33 MANUAL POINTING CONTROL:
34 MPC - Manipulate to position left solar
35 limb tangent to slit on HON 2
38
37 MONITOR:
38 COUNTER 2 ind = 0000 */- 5
39 COUNTER 3 ind = -0960 +/- XX
40 ATTITUDE CONTROL SYSTEM:
41 FSS BIAS MARK SW - MARK Enters L data point into ATMDC.
42
43 MONITOR:
44 COUNTER 1 ind = 0004 ATMDC ready for R data point
45
48
47
48
49
50
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PROCEDURE REMARKS
1 730 SCAN SPECT:
2 MODE sel - HIEEOE 3 RASTEE L/E
3 O-OEDER tb - bp

5 ♦ If O-ORDER tb is not bp, pulse MIE POS *
E • SM DN/L until tb changes to bp. If ♦
7 * mirror limit is reached and the O-OEDER*
8 * tb has not changes state, S055A and *
9 * S082B cannot be co-aligned *

10
II SCAN SPECT:
12 MIE POS sv - Pulse DP/R until O-ORDEE tb
13
HI

changes to gray

IS * If mirror limit is reached and the ♦
IE ♦ O-OEDER tb has not changed state. *
17 * S055A and S082B cannot be co-aligned*

19 MANUAL POINTING CONTROL:
20 MPC - Manipulate off sun and slowly on
21 sun until O-ORDER tb changes from
22 bp to gray
23
29 MONITOR:
25 COUNTER 2 ind = 0000 */- 5
2E
27 TV:
29 HARC - Manipulate to position vertical
29 reticle tangent to left solar
30 limb on MON 1
31
32 MANUAL POINTING CONTROL:
33 MPC - Manipulate to position right solar
34 limb tangent to slit on MON 2
35
3E MONITOR:
37 COUNTER 2 ind = 0000 +/- 5
38
39 ATTITUDE CONTROL SYSTEM:
40 ESS BIAS MARK sw - MARK Enters R data point into ATMDC.

42 MONITOR:
43 COUNTER 1 ind = 0001 ATMDC calculates bias angles.
44 ready for new UP data point
45 MANUAL POINTING CONTROL:
48 MPC - Manipulate off sun and slowly on
47 sun until O-OEDEE tb changes from
48 bp to gray
49
50

CO

-<
I—
>
09
O
TJm

>>

CO
X
>z
o
09
O
O

BASIC DATE MAY 1, 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.4-45



PROCEDURE REMARKS
130 MONITOR:

Record COONTER 2 ind reading P____________

MANUAL POINTING CONTROL:
MPC - Manipulate to position vertical

reticle tangent to right solar
limb on HON 1

MONITOR:
Record COUNTER 2 ind reading Q

MANUAL POINTING CONTROL:
MPC - Manipulate off sun until COUNTER 2

ind = Q + P~2
2

TV;
HARC - L to position HA 1 vertical

reticle tangent to right solar
limb on MON 1

MONITOR:
COUNTER 2 sel - SCAN SPECT MIR POS DN/R;

Record ind reading_______

MANUAL POINTING CONTROL:
MPC - Manipulate to position the apparent

intersection of the slit and hori-
zontal fiducial mark at the center
of a small sunspot near sun center
on MON 2

H-ALPHA:
READY/OPR It - READY on
HA1 AUTO SW - MAN Records alignment of HA1 with

respect to S082B
READY/OPR It - OPE On for 6 secs then READY

on
HA1 FRAMES REMAINING ind - decreases by one

count

X-RAY SPECT:
MODE SW - MANUAL Records alignment of S054 with

respect to HA 1 and S082B
PICTURE RATE sel - SINGLE
EXPOSURE RANGE sel - 64
GRATING SW - OUT
FILTER sel - 3
START SW - START

in
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PROCEDURE REMARKS
1 130 TV;
2 BON 2 sel - HA2
3 H42 ZOOM sw - in full

5 HANOAL POINTING CONTBOL:
E BPC - Manipulate to position intersection
7 of HA1 reticles at the center of a
8 small sunspot near sun center on
9 MON 1

10
II TV;
12 HA RETICLE SW - HA2
13 HARC - Manipulate to position each HA2
14 reticle so they intersect at the
IS center of the sane sun spot on
16 MON 2
17 HA RETICLE SW - OFF

19
20
21 READOUT OF FSS BIAS OFFSET ANGLES 12.03.07-00 RD BIAS ANG
22 November 1, 1972
23 ATTITUDE CONTROL SYSTEM;
24 FSS BIAS IN SW - OUT
25
26 MONITOR;
27 COUNTER 1 sel - ROLL EXP
28 COUNTER 2 sel - FSS UP/DN
29 COUNTER 3 sel - FSS L/R
30
31 MANUAL POINTING CONTROL;
32 ROLL ENABLE SW - ENABLE
33 ROLL LOW RATE sw - As requited to obtain
34 COUNTER 1 ind = 0000
35 +/- 7
36 ROLL ENABLE SW - INHIBIT
37 MAN PTG ENABLE SW - ENABLE; tb - EXP
38 MPC - Manipulate as required to obtain
39 COUNTER 2 and COUNTER 3 ind = 0000
40 MAN PTG ENABLE SW - INHIBIT, tb - bp
41
42 ATTITUDE CONTROL SYSTEM;
43 FSS BIAS XUV SLIT SW - HA, XUV SLIT or
44 SCAN SPECT
45 as desired
46 If HA selected on FSS BIAS XUV SLIT sw;
47 FSS BIAS HA 1 SW - HA 1 or HA2 as desired
48 FSS BIAS IN sw - IN
49
50
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10

12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 fiONITOK ;
COONTEE 2 ind +/- OOXX 

COUHTEE 3 ind +/- OOXX

XUY SLIT/XOY MON OFFSET DETEBHINATION

ATTITUDE CONTEOL SYSTEM;
FSS BIAS XOY SLIT sw - XOY SLIT 
FSS BIAS IN SW - IN

MONITOE:
COONTEE 2 sel - FSS OP/DN: ind = 0000 
COONTEE 3 sel - FSS L/E: ind = 0000

TY;
MON 1 sel - XOY MON 
XOY MON DOOES sw - OPEN;

tb - white for 10 sec 
then gray

MON 1 :
XOY image of solar disc and XUY MON reticles

MANUAL POINTING CONTEOL:
MAN PTG ENABLE SW - ENABLE; tb - EXP 
MPC - Manipulate as required to center 

solar disc in circular reticle 
MAN PTG ENABLE SW - INHIBIT; tb - bp

MONITOE:
COONTEE 2 ind = +/- XXXX; Eecord 
COONTEE 3 ind = +/- XXXX; Eecord

OP/DN offset angle in arc seconds 

L/E offset angle in arc seconds

12.03.17-00 SLIT/MON OF 
November 1, 1972

Points XOY SLIT to sun center

Points XOY MON to sun center

Difference between XOY SLIT and 
XOY MON lines-of-sight
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

INTERNAL OCCOLTING DISK (D4I CALIBBATION

NOTE: This calibration procedure is to be
completed during a WLC TV downlink pass 
over a ground station with video transmis­
sion capability.

132 VIDEO sel - ATH BON 1 or 2 as required

130 TV:
WLC PWE sw - ON 
MON 1 or 2 sel - WLC

WLC:
MIR POS sw - TV
SCALE SW - XI, XI It on
ALIGN sw - DISC MAN

MODC - Manipulate to drive horizontal and 
vertical cross pointers of the WLC 
ALIGN ind to less than 8 arc seconds 
for either up/down and/or left/ 
right indications. Hold for 5 sec­
onds minimum.

NEXT

- Manipulate to drive horizontal and 
vertical cross pointers of the WLC 
ALIGN ind to 18-21 arc seconds for 
either up/down and/or right indi­
cations. Hold for 5 seconds minimum

ALIGN SW - DISC ADTO or PTG 
MIR POS SW - CAMERA 
MAIN PWR SW - STBY 
DOOR tb - white then bp 
MAIN PWR SW - ON
DOOR SW - OPEN; tb - white then gray

12.03.20-00 D4 CALIBRAT 
November 1, 1972
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PROCEDURE REMARKS
1 DARKSIDE PREPARATION 12.03.01-00 DRK SD PEEP
2 November 1, 1972

4 This procedure to be used on the
5 (From UNATTENDED Configuration do all steps) darkside of the orbit prior to the
E (From EREP POHERDOHN do asterisked steps sunside terminator when ATM ex-
7 only) periment operations are to be con-
8 ducted
8 130 DISPLAYS:

10 DAS/ORB PHASE sw - BUS 1
II POWER SYSTEM sw - BUS 1
12 EVENT TIME SW - BUS 1
13 ACS CNTRS sw - BOS 1
14
IS GROOND/DAS:
IE EXP/TV sw - INHIBIT (locked)
n
18 LIGHTING:
IS ♦INTEGRAL sw - VAR
20 ♦NUMERIC cont - as desired
21
22 DAS:
23 PHR sw - BOS 1
24
25 X-RAY TELE:
28 ♦HV PWR BE SW - ON
27 ♦HV PWR AL sw - ON
28 ♦CAMERA AIRLOCK sw - OPEN
29 FLARE SW - ENABLE
30
31 MASTER FLARE MODE:
32 TN/LT SW - ENBL
33
34 ATTITUDE CONTROL SYSTEM:
35 SR/SS sw - SUN; tb - SDN
3E
37 SCAN SPECT:
38 INTEN DATA sw - BUS 1
39 RASTER/SCAN RESET SW - RESET
40 HV ENABLE/RESET sw's (7) - OFF (verify)
41 GRATING REF sw - MECH (if req'd)
42 EXP NIGHT INTLK SW - OVERRIDE (if req'd)
43 Set GRATING POS (if req'd)
44 EXP NIGHT INTLK SW - NORMAL
45
4E X-RAY SPECT (Control):
47 ♦X-RAY IMAGE sw - ENABLE
48 FLARE THRESHOLD COARSE plus FINE sel -
49 per SAP
SO
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PROCEDURE REMARKS
130

128

130

TV:
♦SYNC GEN S¥ - PRIM 

HA1 PWR SW - ON 
HA2 PHR SW - ON

SRNBH:
RF THRESHOLD cont - per SAP

SUNSIDE PREPARATION 
H-ALPHA;

HA 1 EEADY/OPE It - OPR on 
XOV SLIT:

PHR/DOORS SW - ON; tb - white for 10 secs
then gray

FLARE SW - ENABLE; tb - ENA

12.03.19-00 SUN SD PREP 
November 1, 1972

This procedures is initiated when 
the sunside terminator is crossed 
and the daylight portion of the 
orbit is begun

TV;
XUV BON DOORS sw - OPEN

X-RAY ACTIVITY:
DATA DRIVE FORWARD SW FORWARD
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SAMPLE BUILDING BLOCK WITH EXPLANATIONS

POINTING CHANGE 
TIME REMAINING

INOPERATIVE TIME 
SWITCH CHANGES
required-----y SUBPART OF BB 

,CALLED OUT IN JOP

BB1; SYSOPTIC UStavATliBS - SJN ClhItRED
n«l 17 ^

I. I I . rv[ i/i 1-/^. I I I I I I I 11 I I

j jj I j II
PATBOLPAT90L

77777
5 3 5 

5et 1 C)«t Al 1
Gr*t OCM

Mm

TRUNCATION POINT

FRAMES USED IN 
MODE SEQUENCE

DASHED LINES 
INDICATE MANUAL 
STOP REQUIRED

MODE SEQUENCE 
DURATION
INFORMATION TO 
BE OBTAINED FROM 
UPDATE PADS
ORDER OF EXPERIMENT 
STARTUP (FIRST TWO 
EXPERIMENTS ONLY)

TIME ELAPSED

INOPERATIVE TIME 
NO SWITCH CHANGES 
REQUIRED

NUMBER OF RASTER 
OR GRATING SCANS

S054 SWITCH POSITIONS:
(1) MODE - M (MANUAL) OR A (FLARE AUTO)
' ■ FILTER - 1, 2, 3, 4, 5, 6 OR S (STORAGE) 

GRATING - I (IN) OR 0 (OUT)
PICTURE RATE - S (SINGLE), L (LOW),
H (HIGH), OR P (PROG)
EXPOSURE RANGE - 1, 4, 16, 64, 256 
OR A (AUTO)

(5)
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PROCEDURE REMARKS
1 EXPERIMENT 6 CONSOLE POWERDOWN 12.03.14-00 PWR DN ATTE
2 November 1, 1972
3 4TH TO BE CREW OPERATED NEXT PASS

5 130 Verify all (10) DOOR tb's - bp

7 X-RAY TELE:
8 START/STOP sw - STOP

10 WLC:
II BAIN PWR sw - STBY

13 X-RAY/RF ACTIVITY:
14 DATA DRIVE FORWARD sw - OFF
IS
IS SCAN SPECT:
n HV ENABLE/RESET sw's (7) - OFF
IS BODE sel - STOP

20 X-RAY SPECT (Control):
21 START/STOP SW - STOP
22
23 TV:
24 WLC PWR SW - OFF
25
2S
27
28 EXPERIMENT 6 CONSOLE POWERDOWN FOR 12.03.15-00 PWR DN EREP
23 EREP OPERATION November 1, 1972
30
31 If EREP is to be operated next pass, cob-
32 plete powerdown for 'ATM TO BE CREW OPERA-
33 TED NEXT PASS' plus the following;
34
35 X-RAY TELE:
3S HV PWR BE sw - OFF
37 HV PWR AL SW - OFF
38 CAMERA AIRLOCK SW - CLOSE
39
40 TV:
41 SYNC GEN SW - OFF
42
43 X-RAY SPECT (Control);
44 X-RAY IMAGE SW - OFF
45
4S LIGHTING;
47 INTEGRAL sw - OFF
48 HOMERIC cont - fully ccw
49
50

to
-<
I—
>
DO
O-om
ya

2ito
X
>
Zo
DOo
O

BASIC DATE HAY 1, 1972 CHANGE DATE DECEMBER I. 1972 PAGE 4.4-74



PROCEDURE REMARKS
1 EXPERIMENT 6 CONSOLE POWERDOWN FOE 12.03.13-00 PWR DN UNAT
2 ONATTENDED_OPEEATI ON November 1, 1972

4 STDN will control experiment
5 operations
6 130 H-ALPHA:
7
8

HA 1 FR/MIN SW - 1

9 X-RAY TELE;
10 HV PWR BE SW - OFF
II HV PWR AL SW - OFF
12 CAMERA AIRLOCK SW - CLOSE
13 CAMERA/TELE sel - PATROL
14 EXPOSURE SW - NORMAL
IS FLARE SW - INHIBIT
IS
17 MASTER FLARE MODE:
18 TN/LT SW - per SAP
19
20 XOV SPECT;
21 PWR/DOORS tb - bp
22
23 * If PWR/DOORS tb - gray: *
24 * XOV SPECT: ♦
25 * PWR/DOORS SW - OFF; tb - bp*
26
27 MODE SW - AOTO 2
28
29 XOV SLIT:
30 PWR/DOORS tb - bp
31
32 ♦ If PWR/DOORS tb - gray: *
33 * XOV SLIT: *
34 ♦ PWR/DOORS SW - OFF; tb - bp*
35
36 MODE SW - TIME
37
38 WLC:
39 MAIN PWR SW - STBY
40 AUTO DOOR SW - NORMAL (verify)
41 MODE SW - STD
42 ALIGN SW - PTG
43
44 X-RAY/RF ACTIVITY:
45 DATA DRIVE FORWARD SW - OFF
46
47 ATTITUDE CONTROL SYSTEM:
48 SR/SS SW - SON (verify)
49
SO
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PROCEDURE REMARKS
1 130 SCAN SPECT:
2 GRATING REF sw - OPT
3 HV ENABLE/EESET SW'S (7) - OFF
4 MODE sel - STOP
5 INTEN DATA SW - OFF

7 X-RAY SPECT (Control):
8 MODE SW - MANUAL
9 FILTER sel - STORAGE; tb - bp

10 X-RAY IMAGE SW - OFF
1 1 GRATING SW - OUT; tb - OUT
12 PICTURE RATE sel - SINGLE
13 EXPOSURE RANGE sel - 256
14 FLARE THRESHOLD COARSE plus FINE sel - per SAP
15
16 TV:
n HA RETICLE SW - OFF
18 HA1 PHR SW - OFF
19 HA2 PHR SW - OFF
20 MON 1 sel - XUV MON
21 HON 2 sel - XUV MON
22 XUV MON GAIN sel - 1
23 SYNC GEN SW - OFF
24 XUV MON DOORS tb - bp
25
26 ♦ If XUV MON DOORS tb - gray; *
27 * TV: *
28 ♦ XUV MON DOORS sw - CLOSE; tb - bp*
29
30 WLC PHR sw - OFF
31
32 DISPLAYS:
33 DAS/ORB PHASE sw - OFF
34 POWER SYSTEM sw - OFF
35 EVENT TIME SW - OFF
36 ACS CNTRS SW - OFF
37
38 GROUND/DAS:
39 EXP/TV SW - ENABLE (locked)
40
41 LIGHTING:
42 INTEGRAL SW - OFF
43 NUMERIC cont - fully ccw
44
45 DAS:
46 PHR SW - OFF
47
48
49
50
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PROCEDURE REMARKS

1
2
3
4 
6 
6
7
8 
9

10
11
12
13
14
15
16 
n 
18 
IS 
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

EXPERIHEMT MODES 

H-ALPHA 
AUTO MODE 
H-ALPHA:

HA1 CAMH PWE sw - ON 
HA1 DOOR tb - gray (verify)
HA1 FR/BIN stf - as required
READY/OPR It - READY on
HA1 AUTO SW - AUTO; OPE It on
HA1 FRAMES REMAINING ind - decreases at

rate selected 
by HA 1 FR/MIN sw

Note: Mode may be manually terminated by
HA 1 AUTO sw - OFF ot the ATMDC may 
be allowed to terminate and restart 
mode automatically at ESS and ESR 
respectively by leaving HA1 AUTO 
sw - AUTO

12.01.01-00 HA1 AUTO 
November 1, 1972
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PROCEDURE REMARKS
1 WLC 12.01.02-00 STD 52
2 November 1, 1972
3 STD HODS

5 130 BLC:
6 MODE sel - STD; READY It on
7
0

START/STOP SW - START

9 After first exposure has been completed:
ID READY/OPR It - OPR on
1 1 SEQUENCE COMPLETE tb - bp
12 FRAMES REMAINING ind - decreasing
13
14 When STD MODE sequence complete (5.5 min)
15 SEQUENCE COMPLETE tb - gray
16 READY/OPR It - READY on A
17 FRAMES REMAINING ind - decreased by 12
IS
19
20
21 EXTD STD MODE 12.01.03-00 EXTD STD 52
22 November 1, 1972
23 WLC;
24 MODE sel - EXTD STD; READY It on
25 START/STOP SW - START
26
27 After first exposure has been completed:
28 READY/OPR It - OPR on
29 SEQUENCE COMPLETE tb - bp
30 FRAMES REMAINING ind - decreasing
31
32 When EXTD STD MODE sequence complete
33 (16.2 min):
34 SEQUENCE COMPLETE tb - gray
35 READY/OPR It - READY on
36 FRAMES REMAINING ind - decreased by 36
37
38
39
40 CONT MODE 12.01.04-00 CONT 52
4f November 1, 1972
42 WLC:
43 MODE sel - CONT; READY It on
44 START/STOP sw - START
45
46 After first exposure has been completed:
47 READY/OPR It - OPR on
48 SEQUENCE COMPLETE tb - bp
49 FRAMES REMAINING ind - decreasing
SO
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PROCEDURE REMARKS
When desired time duration is complete:

130 WLC:
START/STOP SW - STOP; READY It on CONT MODE runs until manual 

stop signal is given. Dura­
tion of CONT MODE will be per 
applicable Building Block

FRAMES REMAINING ind - decreased by XXXX Frames expended is time function
at 1 frame per 27.5 sec

FAST SCAN MODE 12.01.05-00 FAST SCN 52
November 1, 1972

WLC:
MODE sel - FAST SCAN; READY It on 
START/STOP SW - START

After first exposure has been completed:
READY/OPR It - OPR on

♦ If OPR It does not go on, and FRAMES * Film remaining is 5% +/- 1%
♦ REMAINING ind = 400 +/- 80: *
« *
♦ WLC: *
* LOW FILM INHIBIT SW - OVERRIDE * Enables low film inhibit signal* * to utilize remaining film with
* * the FAST SCAN MODE
* *
* To be used only when minimal synoptic *
* data observation has been completed. ♦
♦ and FAST SCAN operation is considered ♦
♦ necessary *

SEQDENCE COMPLETE tb - bp
FRAMES REMAINING ind - decreasing

When FAST SCAN MODE sequence is complete
(16.2 min) :
SEQDENCE COMPLETE tb - gray
READY/OPR It - READY on
FRAMES REMAINING ind - decreased by 72

BASIC DATE MAY 1, 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.5-3
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PROCEDURE REMARKS
1 X-RAY SPECT 12.01.07-00 MANUAL 54
2 November 1, 1972
3 MAMaAL HOPE

5 For MANOAL MODE categories which include
E Sun Centered Observations, Quiescent Sun
7 Offset Observations and Active Sun Offset
8 Observations, viewing areas, exposure set-
9 tings, and filter and grating positions

10
11

will be selected per the observing program

12 130 X-RAY SPECT (Control):
13 BODE sw - MANOAL
14 PICTORE RATE sel - as required
IS EXPOSURE RANGE sel - as required
IB FILTER sel - as requiredn FILTER CONFIRM tb - bp then gray
18 GRATING SW - as required; tb - as selected

20 TV:
21 BON 1 sel - HA1
22
23 X-RAY SPECT (Control):
24 DOOR SW - OPEN; tb - gray
2S READY/OPR It - READY on
26
27 BANOAL POINTING CONTROL:
28 BAN PTG ENABLE SW - ENABLE; tb - EXP
29 MPC - Manipulate as required to position
30 feature of interest on MON 1
31 BAN PTG ENABLE SW - INHIBIT: tb - bp
32
33 X-RAY SPECT (Control):
34 START/STOP sw - START; OPR It on
35
36 At completion of picture sequence:
37 START/STOP sw - STOP For any PICTURE RATE except SINGLE
38 or for terminating any other RATE
39 prior to 12.8 min
40 HEADY/OPB It - BEADY on
41
42
43
44
45
46
47
48
49
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PROCEDURE REMARKS
FLARE ADTO MOD£

1 EHABLED (STANDBIl

130 MASTER FLARE MODE;
TN/LT sw - ENBL

X-RAY SPECT (Control):
PHOTO HOLT SV - ENABLE (verify)
GRATING SW - as required; tb - as selected

CAPTION

If PICTURE RATE sel - SINGLE in FLARE AOTO 
MODE, an ambiguous MODE sw condition may 
result. Once single sequence is completed. 
MODE sw must be placed to MANUAL before 
any subsequent camera operation may take 
place.

X-RAY SPECT (Control);
PICTURE RATE sel - as required 
EXPOSURE RANGE sel - as required 
DOOR sw - OPEN; tb - gray 
FLARE THRESHOLD COARSE sel - as required 
FLARE THRESHOLD FINE sel - as required

FILTER sel - as required 
FILTER CONFIRM tb - bp then gray 
MODE sw - FLARE AOTO; READY It on

12.01.06-00 FLR ADTO 54 
November 1, 1972

Enables X-RAY/RF It and audible 
tone only

Threshold controls will be set to 
positions 64-96 counts above back­
ground activity which will be ob­
tained from PHOTOMULTIPLIER EXPOSURE 
COUNT reading and observations at 
the time of launching

An automatic picture sequence will 
begin when X-ray activity exceeds 
the Flare Threshold settings
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

PROCEDURE

130

SCAN SPECT 

GRATING BEF MODE

This mode is used to return the grating to 
optical reference position and automatic­
ally stop it there after use in other grat­
ing modes. Mode can only be performed dur­
ing orbit day with SCAN SPECT pointed at 
solar disc. Bode can be enabled during 
orbit night, and will be started at orbit 
day automatically by the door 'open* signal

SCAN SPECT:
BODE sel - GRATING REF
GRATING REF SW - OPT
HV ENABLE/RESET sw's (7) - OFF
START/STOP SW - START
GRATING POSITION ind - increases to

05497 ♦/- 2 resets 
to 00000 and stops

O-ORDER tb - gray 
RASTER/SCAN COUNTER ind = 00001 
RASTER/SCAN RESET SW - RESET 
RASTER/SCAN COUNTER ind = 00000 
DET SEL SW - 1 
BAIN HV SW - ENABLE
HV ENABLE/RESET 1 SW - ENABLE/RESET 
READY/OPR It - READY on 
INTENSITY DATA ind = XXXXX 
BODE sel - STOP 
READY/OPR It - off
HV ENABLE/RESET 2,3,4,7,5 6 6 sw's - 

ENABLE/RESET

REMARKS
12.01.08-00 GRAT REF 55 
November 1, 1972
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PROCEDURE REMARKS

10
11
12
13
14
15 
IS 
17 
IS 
IS 
20 
21 
22
23
24
25 
2S
27
28
29
30
31
32
33
34
35 
3S
37
38 
3S
40
41
42
43
44
45 
48
47
48
49
50

130

GRATING SINGLE STEP HOPE IWavelenoth Select!

Osed to make observations at discrete wave­
lengths not included in GRATING REF MODE

SCAN SPECT:
MODE sel - STOP
HV ENABLE/RESET 2,3,4,5,6,7 sw's - OFF
HV ENABLE/REST 1 sw - ENABLE/RESET
DET SEL sw - 1
INTENSITY DATA ind = XXXXX
MODE sel - GRATING AOTO SCAN; READY It on
START/STOP SW - START; OPR It on
GRATING POSITION ind - increasing

When position indicator shows approx 25 
steps fewer than step number required; 

START/STOP sw - STOP; READY It on 
MODE sel - GRATING SINGLE STEP 
READY/OPR It - off

START/STOP sw - Pulse START until IN­
TENSITY DATA ind reaches 
a peak level that holds 
steady for about 2 steps

INTENSITY DATA ind=XXXXX(peak for 2 steps) 
GRATING POSITION ind = XXXXX */- 5 
RASTER/SCAN RESET SW - RESET 
RASTER/SCAN COUNTER ind = 00000 
MODE sel - STOP 
READY/OPR It - off

12.01.09-00 GSS 55 
November 1, 1972

Data from Detector 1

Light does not cone on since 
GRATING SINGLE STEP is not a 
true operating node

XXXXX = GRATING POSITION desired

The instrument is now ready to be 
advanced to MIRROR AOTO EASTER, 
MIRROR 3 RASTER L/E or MIEROE LINE 
SCAN UP/DN for observations in those 
nodes
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PROCEDURE REMARKS

130

GRATING AUTO SCAN HOPE

ATTITUDE CONTROL SYSTEM:
MODE EXP PTG sw - EXP PTG; tb - EXP 
FSS DR tb - SDN

SCAN SPECT:
MODE sel - GRATING AOTO SCAN 
HV ENABLE/RESET Slf's (7) - OFF 
READY/OPR It - off 
DET SEL SV - 1

WARNING

Detector 1 is the only detector to be used 
in this node of operation. Operation of 
other detectors during spectral scanning 
can cause them to be damaged as 0-order 
beam sweeps across the entrance slits

SCAN SPECT:
HV ENABLE/RESET 1 sw - ENABLE/RESET 
INTENSITY DATA ind = XXXXX 
READY/OPR It - READY on 
START/STOP sw - START; OPR It on 
RASTER/SCAN COUNTER ind = 00000 
O-ORDER tb - gray
GRATING POSITION ind - count increasing 
O-ORDEE tb - bp at approx 00100

12.01.10-00 GAS 55 
November 1, 1972

O-ORDEE tb - gray at approx 05380 
GRATING POSITION ind - count continues

increasing to 
05497 +/- 2 then 
resets to 00000

Every 3 min 48 sec after START, sequence 
above will repeat except EASTER/SCAN 
COUNTER ind will increase by 1

In the event of a failure of 
Detector 1, alternate Detector 3 
will be utilized in a contingency 
mode of operation

When the door 'not open' signal is 
received before the sequence is 
manually terminated, scanning will 
automatically stop and HV will be 
turned off. Scanning will auto­
matically resume upon receipt of 
the door 'open* signal
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PROCEDURE REMARKS

130
When data taking is complete:
SCAN SPECT:

START/STOP sw - STOP; READY It on 
RASTER/SCAN RESET SW - RESET 
RASTER/SCAN COUNTER ind = 00000

GRATING 3 SCAN MODE

Used to take sequence of 3 spectral scans 
of target of interest

ATTITUDE CONTROL SYSTEM:
MODE EXP PTG SW - EXP PTG; tb - EXP 
FSS DR tb - SUN

SCAN SPECT:
MODE sel - GRATING 3 SCAN 
HV ENABLE/RESET SW'S (7) - OFF 
READY/OPR It - off 
DET SEL sw - 1
HV ENABLE/RESET 1 SW - ENABLE/RESET 

WARNING

Detector 1 is the only detector to be used 
in this mode of operation. Operation of 
other detectors during spectral scanning, 
can cause them to be damaged as 0-order 
beam sweeps across the entrance slits.

SCAN SPECT:
READY/OPR It - READY on 
START/STOP sw - START; OPE It on 
O-ORDER tb - gray 
RASTER/SCAN COUNTER ind = 00000 
GRATING POSITION ind - count increasing 
O-ORDER tb - bp at approx 00100

12.01.11-00 G3S 55 
November 1, 1972

to
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when the door 'not open' signal is 
received before the sequence is ter­
minated, scanning will automati­
cally stop and HV will be turned 
off. Scanning will automatically 
resume upon receipt of the door 
'open' signal
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10
11
12
13
14
15 
IE 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35 
38
37
38
39
40
41
42
43
44
45 
48
47
48
49
50

130 SCAN SPECT:
O-ORDEE tb - gray at approx 05380 
GRATING POSITION ind - count continues

increasing to 
05497 +/- 2 then 
resets to 00000

3 Bin 48 sec after START the above 
sequence repeats except:

EASTER/SCAN COUNTER ind = 00001

Approx 7 min 36 sec after START sequence 
repeats except:

RASTER/SCAN COUNTER ind = 00002

Approx 11 min 24 sec after START:

O-ORDEE tb - gray 
RASTEE/SCAN COUNTER ind = 00003 
GRATING POSITION ind - resets to 00000 
READY/OPR It - READY on 
RASTER/SCAN RESET SW - RESET 
EASTER/SCAN COUNTER ind = 00000
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PROCEDURE REMARKS

130

MIRBOB AUTO RASTER HOPE

Used to make observations (Raster) of a 5 
arc min by 5.5 arc min region of interest 
selected by astronaut or requested by 
Principal Investigator

Spectral elements to be observed will have 
been selected in either GRATING REF MODE or 
GRATING SINGLE STEP NODE (Wavelength Select)

SCAN SPECT:
MODE sel - MIRROR AUTO EASTER; READY It on 
START/STOP sw - START; OPR It on

O-ORDER tb - alternating gray to bp

5 min 33 sec after START:
BASTER/SCAN COUNTER ind = 00001

When data taking is complete:

START/STOP sw - STOP; READY It on

RASTER/SCAN RESET SW - RESET 
RASTEE/SCAN COUNTER ind = 00000

12.01.12-00 MAE 55 
November 1, 1972

Mirror will begin raster scan 
operation (each raster requires 
approx 5.55 min) and continues 
until commanded to stop

When the door 'not open' signal is 
received before the sequence is 
manually terminated, rastering will 
automatically stop, the mirror will 
stow, the RASTER/SCAN COUNTER ind 
will increment by one and HV will be 
turned off. HV will be automati­
cally turned on and a new sequence- 
initiated upon receipt of the door 
'open' signal

O-OEDEE tb will be gray as long as 
experiment points at sun. If ras­
ter pattern scans off the solar 
disc, tb will change to bp

Raster may also be stopped by 
MODE sel - STOP

07
7s
<
>
03

TO

2 O zo»

>z
a
09
O
O

BASIC DATE MAY 1. 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.5-12



PROCEDURE REMARKS
HIRROR 3 RASTER HOPE

Used to make observations (3 raster pat­
terns) of 5 arc ain by 5.5 arc ain region 
of interest selected by astronaut or re­
quested by Principal Investigator

12.01.13-00 M3R 55
Hovenber 1, 1972

Instrument will be in either GRATING REF
NODE or GRATING SINGLE STEP NODE (Have- 
length Select)

130 SCAN SPECT:
MODE sel-BIREOR 3 RASTER L/R;READY It on
STARI/STOP su - START; OPR It on Mirror will coaplete 3 raster 

patterns and autoaatically stop

When the door 'not open' signal is 
received before sequence is termi­
nated, rastering will automatically 
stop, the airror will stow, the
RASTER/SCAN COUNTER ind will increment 
by one and HV will be turned off.
Operation will autoaatically resume 
upon receipt of door 'open' signal 
except the 3 raster sequence will 
be restarted

O-ORDER tb - alternating gray to bp O-ORDER tb will be gray as long as 
experiment points at sun. If ras­
ter pattern scans off the solar disc, 
tb will change to bp

RASTER/SCAN COUNTER ind=00001,00002,00003 Indicates nuaber of raster patterns 
coapleted. Each raster requires
5.55 ainutes. When 00003 registers, 
scanning will be autoaatically stopped

READY/OPR It - READY on
RASTER/SCAN RESET sw - RESET
RASTER/SCAN COUNTER ind « 00000

BASIC DATE MAY 1, 1972 CHANGE DATE DECEMBER 1. 1972 PAGE 4.5-13
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PROCEDURE REMARKS
1 BIREOE LINE SCAN MODE 12.01.14-00 MLS 55
2 November 1, 1972
3 Used to make observations of point region
4 of interest in conjuction with S082B (XUV
5 SPECT). SCAN .SPECT will be in either
6 GRATING REF MODE or GRATING SINGLE STEP
7
g

MODE (Wavelength Select)

9 130 SCAN SPECT:
10 MODE sel - MIRROR LINE SCAN OP/DN;
il READY It on

13 START/STOP sw - START; OPE It on Mirror will begin scan of line
14 selected during co-alignment pro-
15 cedure and continue until com-
16 manded to stop

18 When the door 'not open' signal is
19 received before sequence is manually
20 terminated, scanning will automati-
21 cally stop, the mirror will stow and
22 HV will be turned off. Operation
23 will automatically resume upon re-
24 ceipt of the door 'open' signal ex-
25 cept scanning will start from stow
26 position
27
28 When data taking is complete:
29
30 STAET/STOP sw - STOP; READY It on May also be stopped by MODE sel-STOP
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
SO
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PROCEDURE REMARKS
1 X-RAY TELE 12.01.15-00 SF 1 56
2 November 1, 1972
3 SINGLE FE 1 MODE

5 130 X-RAY TELE:
6 DOOR sw - OPEN; tb - gray
7 CAME PHE sw - ON (verify)
8 CAMERA AIRLOCK sw - OPEN (verify)
9 EXPOSURE SW - as required

10 CAMEEA/TELE sel - SINGLE FR 1
11 FILTER tb - 1; READY It on
12 STAET/STOP sw - START; OPE It on
13
u When exposure sequence is complete:
1 0
16 READY/OPE It - EEADY on
n
18
(9
20 SINGLE FE 2 MODE 12.01.16-00 SF 2 56
21 November 1, 1972
22 Same as SINGLE FE 1 MODE except:
23
24 X-EAY TELE:
25 CAMERA/TELE sel - SINGLE FR 2
26 FILTER tb - 2
27
28
29
30 SINGLE FE 3 MODE 12.01.17-00 SF 3 56
31 November 1, 1972
32 Sane as SINGLE FE 1 MODE except:
33
34 X-EAY TELE:
35 CAMEEA/TEL sel - SINGLE FE 3
36 FILTER tb - 3
37
38
39
40 SINGLE FE 4 MODE 12.01.18-00 SF 4 56
41 November 1, 1972
42 Same as SINGLE FE 1 MODE except:
43
44 X-EAY TELE:
45 CAMERA/TELE sel - SINGLE FR 4
46 FILTER tb - 4
47
48
49
50
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PROCEDURE REMARKS
SINGLE FR 5 BODE 12.01.19-00 SF 5 56

November 1, 1972
Same as SINGLE FE 1 MODE except;

130 X-RAY TELE:
CABERA/TELE sel - SINGLE PB 5
FILTER tb - 5

SINGLE FR 6 12.01.20-00 SF 6 56
November 1, 1972

Same as SINGLE FR 1 RODE except:

X-RAY TELE:
CABERA/TELE sel - SINGLE FR 6
FILTER tb - 6

PATROL MODE 12.01.21-00 PATROL 56
November 1, 1972

Same as SINGLE FR 1 BODE except:

X-RAY TELE;
CABERA/TELE sel - PATROL

A DTP BODE 12.01.22-00 AOTO 56
November 1, 1972 •

Same as SINGLE FR 1 MODE except:

X-RAY TELE:
CABERA/TELE sel - AOTO

ACT 1 BODE 12.01.23-00 ACT 1 56
November 1, 1972

Same as SINGLE FR 1 RODE except:

X-RAY TELE;
CABERA/TELE sel - ACT 1

ACT 2 MODE 12.01.24-00 ACT 2 56
November 1, 1972

Same as SINGLE FR 1 MODE except:

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
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44
45
46
47
48
49
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PROCEDURE REMARKS
1
2
3
4
5 
E
7
8 
9

10
11
12
13
14
15 
IB
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 X-RAY TELE:
CABERA/TELE sel - ACT 2

ACT 3 MODE

Sane as SINGLE FR 1 MODE except:

X-RAY TELE:
CABERA/TELE sel - ACT 3

X-RAY EVENT ANALYZER tX-REA) OPERATION

12.01.25-00 ACT 3 56 
November 1, 1972

12.01.26-00 X-REA OPE 
November 1, 1972

X-RAY TELE:
BE APRT POS AUTO SW - AUTO 
AL APRT POS AUTO sw - AUTO 
X-REA PWR sw - ON (verify) 
HV PHR AL SW - ON 
HV PNR BE SW - ON

(verify)
(verify)

X-RAY/RF ACTIVITY:
DATA DRIVE BE SW - as required 
DATA DRIVE RECORD sw - as required 
DATA DRIVE FORWARD sw - FORWARD

MONITOR:
COUNTER 2 sel - BE COUNT; 

ind =
COUNTER 3 sel - 

ind =

1000 to 5000 approx 
AL COUNT:
1000 to 5000 approx
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PROCEDURE REMARKS

2
3
4
5 
B 
7 
S 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

XUV SPECT 12.01.27-00 AUTO 1 82A 
November 1, 1972

CAUTION

Data taking modes should not be initiated 
prior to temperature stabilization or de­
graded data will result. Temperature 
stabilization should be confirmed by STDN.

AUTO 1 HOPE

XUV SPECT;
MODE sw - AUTO 1; READY It on 
HAVE LTH SW - as required;

tb - as selected 
EXPOSURE tb - gray 
EXPOSURE sw - as required;

tb - as selected

START/STOP sw - START; OPR It on 

When 3 exposures complete (see table)

ST - Exposures shortened by factor 
of 1/4, negated by STOP command

LG - Exposures lengthened by factor 
of 4, negated by STOP command

EXPOSURE TIME (min)

HAVE
LTH SHORT NORMAL LONG

SHORT 1.0 3.6 14.1

LONG 1.8 7.1 28. 1

CO
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READY/OPR It - READY On
FRAMES REMAINING ind - decreased by 3
EXPOSURE tb - gray
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PROCEDURE REMARKS

AUTO 2 MODE

130 XOV SPECT:
MODE sw - AUTO 2; READY It on 
WAVE LTH tb - ST or LG
WAVE LTH SW - as desired;tb - as selected 
EXPOSURE tb - gray
EXPOSURE SW - as required;tb - as selected 
START/STOP SW - START; OPE It on 
WAVE LTH tb - cycles ST and LG

* If WAVE LTH tb - white for more than 2 sec-*
* onds, grating has not reached the commanded*
* position *
* ♦
* To correct condition; *
* START/STOP SW - STOP *
* WAVE LTH SW - as desired;tb - as selected*
* *
* (See AUTO 1 MODE CAUTION) *

When 6 exposure sequence complete (2.8,
10.7, 42.2 min for EXPOSURE tb - ST, gray,
LG respectively)

READY/OPE It - READY on
FRAMES REMAINING ind - decreased by 6
EXPOSURE tb - gray

FLARE MODE 

1 ENABLE 
XUV SPECT:

READY/OPR It - READY on 
WAVE LTH tb - ST or LG 
EXPOSURE tb - gray 
FLARE sw - ENABLE; tb - ENA

12.01.28-00 AUTO 2 82A 
November 1, 1972

1/1

-<r—
>
00

TO
>

12.01.29-00 FLARE 82A 
November 1, 1972

>

to
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May be enabled during any observing 
period. Enabled condition is stored 
in experiment logic to facilitate 
rapid initiation of FLARE mode.
Mode in progress is not affected
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16 
IT 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

2 INITIME

130 MASTER FLARE MODE:
INIT SW - I NIT

XOV SPECT:
FLARE tb - FLE

* If FLARE tb - FLE does not occur:*
♦ ♦
* xnv SPECT: ♦
* FLARE SW - ENABLE *
* ♦
♦ MASTER FLARE MODE: *
♦ INIT SW - INIT *

READY/OPE It - OPR On (for duration of 
FLARE MODE)

HAVE LTH tb - cycles ST and LG

When 24 exposure sequence complete 
(19.2 minutes)
READY/OPE It - READY on
FRAMES REMAINING ind - decreased by 24
FLARE tb - bp
FLARE SW - as desired; tb - as selected

15 short wavelength and 9 long 
wave length exposures
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PROCEDURE REMARKS

130

TIH£ BODE

XOV SPECT: 
MODE sw - TIME

HAVE LTH tb - ST or LG 
WAVE LTH sv - as desired;

tb - as selected 
READY/OPR It - READY on

EVENT TIMER ENABLED

EVENT TIME;
XUV SPECT sw - ENABLE
SLEW MIN and SEC sw’s - as desired
TONE sw - as desired

12.01.30-00 TIME 82A 
November 1, 1972

Used when automatic modes are not 
suited for solar activity being 
observed, or when film supply or 
viewing time is limited.

XOV SPECT:
START/STOP SW START; OPR It on

When exposure is completed:
READY/OPR It - READY on
FRAMES REMAINING ind - decreased by 1

EVENT TIME:
START/STOP sw - STOP

XOV SPECT SW - INHIBIT

EVENT TIMER INHIBITED 
EVENT TIME:

XOV SPECT SW - INHIBIT 
XOV SPECT;

START/STOP SW - START; OPR It on

When exposure is completed (as determined 
by astronaut):

START/STOP SW - STOP; READY It on

FRAMES REMAINING ind - decreased by 1

Timer will continue to count down 
from 99 min 59 sec until stopped

May be omitted if additional TIME 
mode exposures are to be made with 
EVENT TIMER

START/STOP SW - STOP required to 
end exposure when Event Timer is 
inhibited
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PROCEDURE REMARKS
1 ADTO BODE

3 The ADTO BODE may be initiated with the ex- Scaling is accomplished with the
t periment in any pointing state, or in no Pointing Reference Subsystem
5 pointing state. Exposures will be scaled Zone 1 - sun center to +1 arc sec
6 according to zones if in LIMB SCAN or LIBB off limb

PTG. Exposures will be scaled to Zone 1 Zone 2 - +2 to +9 arc sec off limb
8 with XUV SLIT WL DISPLAY tb - GRAY Zone 3 - +10 or greater arc sec
8 off limb

II 130 XOV SLIT:
12 MODE sw - ADTO
13 WAVE LTH tb - ST or LG
14 WAVE LTH sw - as desired; tb- as selected
IS READY/OPR It - READY on
IE
17 ♦ If WL DISPLAY is desired: *
18 ♦ *
19 * TV: *
20 * XOV SLIT WL DISPLAY SW - WL DISPLAY ♦
21 * MON 1 se1 - XOV SLIT ♦
22 ♦ ♦
23 * MON 1: *
24 ♦ White Light image of slit and sun *
25
26 MANDAL POINTING CONTROL:
27 MAN PTG ENABLE SW - ENABLE; tb - EXP
28 ROLL ENABLE SW - ENABLE
29 MPC - Manipulate as required to point to
30 feature of interest
31 ROLL LOW RATE SW - as required
32 MAN PTG ENABLE SW - INHIBIT; tb - bp
33 ROLL ENABLE SW - INHIBIT
34
35 XOV SLIT;
38 START/STOP sw - START; OPR It on
37 WAVE LTH tb - cycles ST and LG If HAVE LTH tb does not cycle after
38 any exposure, a statistical data
39 loss of 0.25% will occur. No
40 corrective action is possible

42 When 8 exposures sequence complete (Zone
43 1 - 4.2 min. Zone 2 - 17.9 min. Zone 3 -
44 28.6 min) :
45
46 READY/OPR It - READY On
47 FRAMES REMAINING ind - decreased by 8
48
49
SO
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PROCEDURE REMARKS

10
11
12
13
14
15
16 
IT 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

FLARE HOPE

The FLARE MODE Bay be entered froa any 
pover-on condition of the ezperiaent after 
FLARE SH - ENABLE; tb - ENA

XOV SLIT:
WAVE LTH tb - ST or LG 
READY/OPR It - READY on 
FLARE sw - ENABLE; tb - ENA

MASTER FLARE MODE:
INIT SH - INIT

XOV SLIT:
FLARE tb - FLR

TV:
XOV SLIT LIMB POINTING tb - gray 

XOV SLIT:
READY/OPR It - OPR on
RAVE LTH tb - cycles ST and LG

When 48 exposure sequence coaplete (12.8 
Binutes after START):

READY/OPR It - READY on
FRAMES REMAINING ind - decreased by 48

12.01.32-00 FLARE 82B 
Novenber 1, 1972

28 short wavelength and 20 long 
wavelength exposures

Includes two built-in two minute 
wait periods
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10
11
12 
13 
U
15
16 
n
IB
13
20
21
22
23
24
25
26 
27 
26
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

TIME BODE

XUV SLIT:
BODE sw - TIME

WAVE LTH sw - as desired;
tb - as selected 

READY/OPE It - READY on

EVERT TIBER ESABLE

EVENT TIME:
XUV SLIT sw - ENABLE
SLEW BIN and SEC sw's - as desired
TOME sw - as desired

XUV SLIT:
STAET/STOP sw - START; OPE It on

When exposure is completed:
READY/OPE It - READY on
FRAMES REMAINING ind - decreased by 1

EVENT TIME:
STAET/STOP SW - STOP

XUV SLIT SW - INHIBIT

EVENT TIMER INHIBIT

EVENT TIME:
XUV SLIT SW - INHIBIT

12.01.33-00 TIME 82B 
November 1, 1972

Used when automatic modes are not 
suited for solar activity being 
observed, or when film supply or 
viewing time is limited

Timer will continue to count down 
from 99 min 59 sec until stopped

Bay be omitted if additional TIME 
MODE exposures are desired
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XUV SLIT:
STAET/STOP SW START; OPE It on

When exposure is completed (as determined 
by astronaut)

START/STOP SW - STOP

EEADY/OPR It - READY on
FRAMES REMAINING ind - decreased by 1

START/STOP SW - STOP required to 
end exposure when event timer is 
inhibited
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28 
29 
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31
32
33
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36
37
38
39
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41
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47
48
49
50

130

AUTO STEP MODE

AUTO STEP MODE can be operated only during 
the LIMB PTG state. LIMB PTG can be en­
tered only from LIMB SCAN state. AUTO STEP 
MODE requires approximately 146 minutes to 
complete, and must be interrupted with the 
AUTO SEQ HOLD command during night period

LIMB SCAN STATE

LIMB SCAN State is used primarily as a 
transition to LIMB PTG state and only when 
the slit to limb angular distance is with­
in 40 arc seconds. In this state the as­
tronaut actively controls the experiment 
pointing with the MANUAL POINTING CONTROL. 
Data taking modes are not normally entered 
directly from the LIMB SCAN state, although 
the AUTO, TIME and FLARE MODES can be oper­
ated in this state.

ATTITUDE CONTROL SYSTEM:
FSS BIAS sw - XUV SLIT 
FSS BIAS IN SW - IN

TV;
MON 1 sel - XDV SLIT
HON 2 sel - HA2

HON 2;
Verify HA2 image in center of screen 

MONITOR:
COUNTER 1 sel - ROLL EXP; ind = ♦/- XXXX 
COUNTER 2 sel - FSS OP/DN;

ind = 0000 +/" 1350
COUNTER 3 sel - FSS L/R;

ind = 0000 +/“ 1350

12.01.35-00 LMB SCN 82B 
November 1, 1972

AUTO STEP MODE is dep 
primary mirror contro 
which is activated on 
LIMB PTG state. AUTO 
terminated when the a 
is closed unless the 
is initiated. Pointi 
System is turned off 
LIMB PTG must be re-i 
the correct offset as 
MONITOR COUNTER 3 pri 
SEQ sw - NORMAL

endent on the 
1 system 
ly in the 

STEP MODE is 
perture door 
AUTO SEQ HOLD 
ng Reference 
by HOLD, and 
nitiated at 
indicated by 

or to AUTO
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PROCEDURE REMARKS
130 XOV SLIT:

PWR/DOOES sw - ON; tb - white foe 10 sec
then gray

WAVE LTH tb - ST or LG 
EEADY/OPR It - READY on

TV:
XOV SLIT WL DISPLAY SW - WL DISPLAY 

MON 1 :
White Light Image

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - ENABLE; tb - EXP 
ROLL ENABLE sw - ENABLE
ROLL LOW RATE SW - as requited to obtain 

desired COUNTER 1 ind 
reading or to position 
feature of interest 

ROLL ENABLE SW - INHIBIT 
MPC - Manipulate as requited to position 

solar limb image near slit and be­
tween vertical fiducial mark images 
as observed on MON 1 and to obtain 
a COUNTER 2 ind reading of 0000+/-5

TV:
XUV SLIT WL DISPLAY sw - LIMB SCAN;

tb - SC

MONITOR: 
COUNTER 3 sel - 

ind =
LIMB OFFSET;
0000 V- 40 

Experiment is now ready to enter LIMB PTG 
STATE

COUNTER 2 ind verifies slit normal 
to solar radial line

( + ) corona side of limb, (-) disc 
side of limb
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PROCEDURE REMARKS
1 LIMB PIG STATE 12.01.36-00 LHB PTG 82B
2 November 1, 1972
3 LIMB PTG state must be entered from LIMB
4 SCAN state and is the only state in which
5 AUTO STEP MODE may be operated. In this
6 state, experiment pointing is automatically
7 controlled by the Pointing Reference Sub-
8 system. AUTO, TIME and FLARE MODES may
9

10
also be operated in this state

II 130 MANUAL POINTING CONTROL:
12 MPC - Manipulate as reguried to position
13 slit within 5 arc seconds of solar
14 limb as indicated by COUNTER 3 and
IS to maintain COUNTER 2 ind=0000+/-5
IE MAN PTG ENABLE SW - INHIBIT; tb - bp

18 MONITOR:
19 COUNTER 2 ind = 0000 +/“ 5
20 COUNTER 3 ind = 0000 +/“ 5

22 TV:
23 XUV SLIT LIMB PTG SW - LIMB PTG; tb - PT

25 MONITOR:
26 COUNTER 3 ind = 0000 +/“ 5
27 ANGLE sel - XUV MIRROR
28 MIRROR ind - XX Indicates percentage of total pri-
29 mary mirror travel used to maintain
30 the limb to slit relationship

32 OX indicates null position. SOX
33 indicates 35 arc seconds equivalent
34 image movement. 100X indicates
35 70.0 arc seconds equivalent image
36 movement (maximum)

38 ♦ If desired: *
39 ♦ TV: ♦
40 ♦ XUV SLIT LIMB PTG SW - HAN STEP will *
41 • step the mirror 2 arc sec in plus di-*
42 ♦ rection and increase COUNTER 3 ind *
43 ♦ by +0002 ♦

45 CAUTION

47 MIRROR ind should not exceed +/- 50% at Experiment Pointing Reference
48 any time while operating in the LIMB PTG System automatically compensates
49 state data quality will be degraded. for EPC errors, drift and other
SO perturbations by positioning
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PROCEDURE REMARKS

130

If 50% limit is exceeded:

BANOiL POINTING CONTROL:
RAN PTG ENABLE sw - ENABLE; tb - EXP 
RPC - Ranipulate L/R as required to 

obtain RIREOR ind = 00 +/- 05 
HAN PTG ENABLE sw - INHIBIT; tb - bp

AOTO STEP RODE ACTIVATION

XOV SLIT: 
RODE sw AOTO STEP

READY/OPR It - READY on

* If READY/OPR It - off: ♦
* TV: *
* XOV SLIT LIRE PTG tb - PT (Verify)*

FRAHES REHAINING ind=XXXX;record FR1=_ 
START/STOP sw - START; OPR It on 
WAVE LTH tb - cycles LG and ST

HONITOR:
HIRROR ind - within ♦/- 50% (check oc­

casionally during mode)

33 CODNTER 3 ind = -0012
34 after 04.2 Bin ind = -0004 for 04.2 Bin
35 after 08.4 min ind = -0002 for 04.2 Bin
36 after 12.6 Bin ind 0000 for 04. 2 Bin
31 after 16.8 Bin ind = ♦ 0002 for 17.9 Bin
38 after 34.7 min ind = ♦ 0004 for 17.9 Bin
39 after 52.6 min ind = ♦ 0006 for 17.9 Bin
40 after 70.5 min ind = ♦ 0008 for 17.9 Bin
41 after 88.4 Bin ind = ♦ 0012 for 28.6 Bin
42 after 117.0 Bin ind = ♦ 0020 for 28.6 Bin
43 after 145.6 Bin ind sequence is complete

When 80 exposure sequence complete (146min): 
XOV SLIT;

READY/OPR It - READY on
FRAHES REHAINING ind - decreased by 80

primary mirror to maintain selected 
limb to slit angular relationship. 
When HIRROR ind exceeds 50%, the 
mirror must be repositioned by 
repointing the canister

12.01.34-00 AOT STP 82B 
November 1, 1972

AOTO STEP RODE is a series of 10 
consecutive AOTO RODE sequences 
with 10 different limb to slit 
angles

Hill be used during HOLD release
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PROCEDURE REMARKS

130

AUTO SEQ HOLD

INITIATE

Interrupts any data taking mode in progress 
and retains logic memory. Normally used to 
interrupt AUTO STEP MODE before spacecraft 
enters orbit night but may be used to inter­
rupt AUTO or FLARE BODES if desired. Time 
to sunset is indicated by TIME REMAINING/ 
DIGITAL ADDRESS ind. AUTO SEQ HOLD should 
be initiated when this indicator reads 60 
seconds or less

MONITOR;
COUNTER 3 ind = +/- XXXX; record: ______

COUNTER 2 ind = +/- XXXX; record; 
COUNTER 1 ind = +/- XXXX; record:

XUV SLIT:
AUTO SEQ sw - HOLD

READY/OPR It - OPR On

PHR/DOORS SW - OFF; tb - white for 
10 secs then bp 

HAVE LTH tb - ST or LG

READY/OPR It - OPR on

FRAMES REMAINING ind = XXXX; 
record: FR2 =

12.01.37-00 AUT HLD 82B 
November 1, 1972

COUNTER 3 ind must be recorded 
prior to AUTO seg sw - HOLD which 
removes LIMB OFFSET readout

Required to repoint experiment 
prior to reactivating AUTO STEP 
MODE

Terminates exposure in progress, 
encodes mission time on film strip, 
closes camera shutter and cycles 
film, stops mode in progress and 
stores mode status in experiment 
logic, returns primary mirror to 
null position and turns off PRS

Verifies HOLD properly initiated

Grating position indication with 
door closed will remain during 
HOLD

When in HOLD, OPR light is 'on' 
even through experiment is not 
operating and doors are closed

Used to determine number of AUTO 
STEP MODE exposures taken prior to 
AUTO SEQ HOLD initiate
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

PROCEDURE
To determine the COUNTER 3 LIMB OFFSET ind 
reading to be used to repoint the experi­
ment, calculate delta FR where delta FR = 
FBI - FR2

delta FR not = mult of 8 - use COUNTER 3
indication
recorded

use next LIMB OFF­
SET position fol­
lowing that re­
corded from 
COUNTER 3 
See Table below;

delta FR = mult of 8 -

COUNTER 3
Indication
Recorded

ind -0012
ind = -0004
ind = -0002
ind = 0000
ind = +0002
ind = + 0004
ind = + 0006
ind = + 0008
ind = + 0012
ind = + 0020

130

RELEASE

MANUAL POINTING CONTROL;
MAN PTG ENABLE sw - ENABLE; tb - EXP 
MPC - Manipulate UP/DN as reguired to 

re-obtain reading recorded from 
COUNTER 2 before AUTO SEQ sw - HOLD 

ROLL ENABLE sw - ENABLE 
ROLL LOW RATE sw - as required to re­

obtain reading re­
corded from COUNTER 1 
before AUTO SEQ sw - 
HOLD

ROLL ENABLE SW - INHIBIT

REMARKS

Hold initiated during one of first 
seven exposures in sequence

1/1
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PROCEDURE REMARKS
130 TV;

XOV SLIT WL DISPLAY sw - LIHB SCAH;tb-SC 

MONITOR:
CODNTEE 3 ind = ♦/- OOXX

MANUAL POINTING CONTROL:
MPC - Manipulate L/R as required to ob­

tain desired COUNTER 3 LIMB OFFSET 
ind reading deteroined above 

MAN PTG ENABLE sw - INHIBIT; tb - bp

TV:
XUV SLIT LIMB PTG SW - LIMB PTG; tb - PT 

MONITOR:
MIRROR ind - within ♦/- 50S 

XUV SLIT:
AUTO SEQ sw - NORMAL Re-initiates data talcing node at 

point where HOLD was initiated
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PROCEDURE REMARKS
1 XUV MON OPERATION 12.01.38-00 XUV MON OPR
2 November 1, 1972
3 130 TV:
4 XUV MON GAIN sel - 1
5 XUV MON PWR sw - ON (verify) Should remain on during entire
6 mission
7 XUV MON DOORS tb - bp
8 MON 2 sel - XUV MON Turns on XUV NON high voltage

10 MON 2:
II Displays four spots of light A white light source illuminates
12 four apertures in an aluminum
13 filter on the XUV MON camera
14 faceplate and is used in this
IS condition (MAIN PWR on, camera
16 on, doors closed) to verify cam-
IT era operation. Test image is
18 available for transmission to
19 ground
20
21 CAUTION
22
23 Do not place XUV MON DOORS s¥ - OPEN until
24 canister is pointed to within 22.5 arc min-
25 utes of sun center as indicated by HA1 or
26 HA2 DOOR tb's - gray. Temporary thermal
27 distortion could result.

23 TV:
30 XUV MON DOORS sw - OPEN; tb - white for Turns off test white light source
31 10 sec then gray
32
33 MON 2:
34 Four spots replaced by XUV solar image The faceplate reticle consists of
35 and camera faceplate reticle horizontal and vertical fiducial
36 marks and a center circle which
37 will appear slightly smaller than
38 the solar disc
39
40 TV:
41 XUV NON GAIN sel - as desired GAIN sw - 1 position provides mini-
42 mum camera sensitivity, increasing
43 by a factor of 1.7 per position to
44 maximum sensitivity at position 7
45
46
47
48
43
50
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10

12
13
14
15
16 
(7 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

CAOTION

XUV MON GAIN sel should be increased in 
single steps, allowing 30 sec at each step 
to verify the need for more sensitivity. 
Unnecessary sensitivity could damage the 
camera. For the same reason, the XUV MON 
VID INTEG sw should not be held for more 
than 10 sec.

* If image intensity is still low when XUV*
* MON GAIN sel is at position 7; *

♦ 
♦

INTEG and hold ♦ 
for one sec and* 
increase time * 
by one sec as * 
necessary up to* 
a maximum of 10* 
sec *

♦
* TV:
* XUV MON VID INTEG sw
*
*
*
*
*
♦

If a black spot or area appears and per-* 
sists on a bright image: *

* 
* 
* 
* 
* 
*

TV:
XUV MON GAIN sel - 1 
XUV MON GRID SW - DISCH

TV:
XUV MON DOORS SW - CLOSE; tb - white for

10 secs then bp

MON 2:
Displays four spots of light

Allows a time integration build-up 
of the XUV image energy before it 
is displayed on MON 2 and avail­
able for transmission to ground. 
Display is not present while switch 
is held in INTEG position but is 
presented for 1/30 second when 
switch is released

Camera is in a saturated condition 
and the grid must be temporarily 
shorted to ground to correct 
condition
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PROCEDURE REMARKS

128/
129

SOLAS RADIO NOISE BURST MONITOE OPEEATION

POWER sw - ON (verify)
CAL NOISE SOUECE sel - AMB
SWITCHING MODE sel - ANT/REF
ORBIT PERIOD pushbutton sw's - set for

orbit time
ON TIME pushbutton sw's - set for desired 

monitor time during orbit 
START sw - START (At beginning of daylight 

orbit)

After 15 Minute warmup:
ENABLE It - on
THRESHOLD cont - cw until false signals 

are damped

After selected ON TIME has expired:
ENABLE It - off

Automatically at start of next orbit:
ENABLE It - on

* If ORBIT PERIOD or ON TIME reset is ♦
* necessary: ♦
* ORBIT PERIOD pushbutton sw's - reset as*
* desired *
* ON TIME pushbutton sw's - reset as de- *
* sired START sw - START (At beginning of*
* daylight orbit) *

Repeat calibration portion of checkout pro­
cedure at approximately 10 day intervals or 
or if any irregularity is noticed

12.04.44-00 SRNBM OPR 
November 1, 1972

Can be started any time, but noise 
will be present until emerging 
from earth's shadow

Must be reset to start each time 
ORBIT PERIOD or ON TIME is changed. 
If START sw is depressed at any 
time in orbit, both ORBIT PERIOD 
and ON TIME are reset from time 
when start command was entered. If 
this occurs the RF alarm should be 
deactivated at night orbit start 
and the instrument restarted at the 
beginning of the daylight orbit.
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PROCEDURE REMARKS

130

MISCELLANEOUS

EXPERIMENT FILM FRAMES RE MAIN TNG C 0 UNTE R 
RESET

This procedure will be used to reset ex­
periment frames remaining counter (s) after 
a new film canister has been installed

FILM RESET:
FILM RESET sel - experiment desired 
FILM RESET SW - RESET

H-ALPHA:
FRAMES REMAINING ind - 16000 

X-RAY TELE:
FRAMES REMAINING ind - 6000 

XUV SPECT:
FRAMES REMAINING ind - 201 

XUV SLIT:
FRAMES REMAINING ind - 1608 

WLC:
FRAMES REMAINING ind - 8025 

X-RAY SPEC:
FRAMES REMAINING ind - 6000

12.04.29-00 FR REM RSET 
November 1, 1972

FILM RESET:
FILM RESET sel OFF
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PROCEDURE REMARKS
1 EVENT TIMING 12.04.30-00 EVENT TIME
2 November 1, 1972
3 The EVENT TIME section can be used to time
4 events or experiments. It can also auto-
5 matically time and control shutter open
6 duration for the XOV Spectroheliograph
7 (S082A) and the XUV Spectrograph (S082B).
8 Maximum timing duration is 99 minutes and
9

10
59 seconds

II MANUAL

13 130 EVENT TIME;
14 SLEW MIN sw - Pulse TENS and/or UNITS as
15 required to set EVENT TIME
IE ind to minutes desired

18 SLEW SEC sw - Pulse TENS and/or UNITS as
IS required to set EVENT TIME
20 ind to seconds desired

22 TONE sw - as desired
23
24 START/STOP SW - START
25 Audible Tone - on
26 START/STOP SW - STOP Timer will count up to 99 min, 59
27 sec unless stopped
28
29 AUTOMATIC
30
31 EVENT TIME:
32 SLEW MIN sw - Pulse TENS and/or UNITS as
33 required to set EVENT TIME
34 ind to minutes desired
35
36 SLEW SEC sw - Pulse TENS and/or UNITS as
37 required to set EVENT TIME
38 ind to seconds desired
39
40 TONE sw - as desired
41 XOV SPECT sw - as desired Used for S082A Experiment. The
42 timer will close shutter auto-
43 matically when it times out to
44 00 MIN 00 SEC
45
46 XUV SLIT sw - as desired Used for S082B Experiment. The
47 timer will close shutter auto-
48 matically when it times out to 00
49 MIN 00 SEC
50
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PROCEDURE REMARKS

2
3
4
5 
E
7
8 
9

10
11
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

M
144
130

121

130

121

M
144

INFLIGHT MAINTENANCE 
DAS_BACKUP_CONN£CTION_&_CH£CKOOT 

Unstovr connector pliers 

DAS;
PWE SW - OFF

CONSOLE POWER DISTRIBDTION:
cb's CHD/DEPLOY/EVA 1 and 2 - open

Remove dust cap

Disconnect cable J1 from shorting plug on 
bracket below DAS Backup using connector 

pliers if required

Connect cable J1 to connector on bottom of 
DAS Backup

Connect dust cap to shorting plug

CONSOLE POWER DISTRIBUTION:
cb's CKD/DEPLOY/EVA 1 and 2 - close

MONITOR:
COUNTER 1, 2, 63 sel - DAS 

CLEAR SW - CLEAR
DIGIT 1-5 sel - 52003 (Display ATMDC data)
DATA TRANS SW - DATA TRANS
ENTER SW - ENTER
CLEAR SW - CLEAR
DIGIT 1-5 sel - 50004 (GMT time)
DATA TRANS SW - DATA TRANS 
ENTER SW - ENTER

MONITOR:
Verify displayed time 

Stow connector pliers

19.14.01-00 BDAS CONNEC 
November 1, 1972
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PROCEDURE REMARKS

H
744

REDUNDANT SRNBH CONNECTION 6 CHECKOUT

Unstow connector pliers
19.14.02-00 REDUN SRNBH
November 1, 1972

202 Cb NOISE BURST ANT - open

129 POHER SW - OFF

128 POWER SW - OFF

128 Remove dust cap from J1 with pull and turn 
motion J1 provides AM power and ATM CSD 

control to panel
129 Remove cable connector from microdot 

connector J1 using connector pliers if 
required

128 Align white alignment stripe on cable with 
white alignment stripe on connector

Connect cable connector to licrodot 
connector J1

129 Connect dust cap to
128 Remove dust cap from J2 J2 provides connection to AH 

telemetry
129 Remove cable connector from J2
128 Connect cable connector to J2

129 Connect dust cap to J2

202 cb NOISE BURST ANT - close
128 CAL NOISE SOURCE sel - AMB

H
144

Stow connector pliers

Perform POHER UP 6 CHECKOUT procedures
12.04.43-00
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PROCEDURE REMARKS
1 MPC CABLE REPLACEMENT 19.14.03-00 MPC CABLE R
2 November 1, 1972
3 M Dnstow 3/16 Allen bit, handle and con-
4 144 nector pliers

6 130 ATTITUDE CONTROL SYSTEM:
7 EPC 800 HZ sw - OFF

9 MANUAL POINTING CONTROL:
10 Unscrew 4 captive screws

12 Lift MPC until cable connectors are
13 accessible

15 Turn ring on cable W44 fully ccw until
16 connector disengages from J1 using con-
n nector pliers if required
IS
19 Turn ring on cable W45 fully ccw until
20 connector disengages from J2 using con-
21 nector pliers if required
22
23 Align black stripe on H45 cable connector
24 with black stripe on J1 connector
25
26 Push H45 connector into J1 until bayonet
27 engages keyway
28
29 Turn ring on H45 fully cw until connector
30 mates with J1
31
32 Connect H44 to J2 There is no alignment stripe on J2
33
34 Lower MPC into mounting hole
35
36 ATTITUDE CONTROL SYSTEM:
37 EPC 800 HZ sw - PRIMARY
38
39 TV:
40 MON 1 sel - HA1 or 2
41
42 MANUAL POINTING CONTROL:
43 MAN PTG ENABLE sw - ENABLE; tb - EXP
44
45 MPC - Manipulate UP/IG, DN/IG, L/OG, R/OG
46 and verify HA1 or 2 image on MON 1
47 follows MPC commands
46
49
50
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PROCEDURE REMARKS

130

If image follows commands:
Tag H44 as failed
Lower MPC into mounting hole
Tighten 4 screws

* If image does not follow HPC commands;*
* *
* Perform 19.14.04-00 MPC REMOVAL *
* 6 REPLACEMENT ♦

H
144

Stow 3/16 Allen bit, handle, and 
connector pliers

130

MPC REMOVAL S REPLACEMENT

ATTITUDE CONTROL SYSTEM:
EPC 800 HZ sw - OFF

19.14.04-00 
November 1

MPC REMOVAL
1972

MANUAL POINTING CONTROL:
Turn ring on cable W44 fully ccw until 
connector disengages from J2

Turn ring on cable H45 fully ccw until 
connector disengages from J1

157 Unstow spare MPC

Tag and stow failed MFC

130 MANUAL POINTING CONTROL:
Align black stripe on W44 cable connector 
with black strip on J1 connector

Push H44 connector into J1 until bayonet 
engages keyway

Turn ring on H44 fully cw until connector 
mates with J1

Connect W45 to J2

Lower spare MPC into mounting hole

Tighten 4 screws

There is no 
J2

alignment stripe on

25
25
27
28
29
30
31
32
33 
3a
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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PROCEDURE REMARKS

10
11
12
13
14
15 
IE
n
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 ATTITUDE CONTROL SISTEH;
EPC 800 HZ sw - PRIMARY

TV:
MON 1 sel - HA1 or 2 (verify)

MANUAL POINTING CONTROL;
MAN PTG ENABLE SW - ENABLE;tb - EXP (verify)

HPC - Manipulate UP/IG, DN/IG, L/OG, E/OG 
and verify HA1 or 2 inage on MON 1 
moves accordingly 1/7

■<

r~
>
03

O*om
>

oz
to
I
>z
o
03
o
o
7s

BASIC DATE HAY 1, 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.7-5



PROCEDURE REMARKS

n
144
130

157

130

H
144

ACCOTROH TIMER REPLACEMENT

Onstow Accutron Timer set key

Pull timer free

Remove spare timer

Tag and stow failed timer

Insert point of Accutron Timer 
set key into appropriate hole 
in case and plush until desired 
number appears in window on face 
Repeat as required to obtain 
proper setting

Align the 3 holes in timer with studs on 
panel and press timer into place

Stow Accutron Timer set key

19.14.05-00 TIMER REPL 
November 1, 1972
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PROCEDURE REMARKS

n
144

130

EVENT TIMfiK/FLARE ALARH TONE VOLUME ADJUST

Onstow 1/8 blade driver

1 EV^T_TIMEE_TON£

EVENT TIME:
SLEW MIN 6 SEC SWS - as required to set

EVENT TIME ind to 0002
TONE sw - ENABLE 
STAET/STOP sw - START 
Audible tone - on

Place 1/8 blade driver in upper hole of 
tone generator in lower left corner of 
console. Turn driver cw to increase 
tone volume or ccw to decrease tone 
volume as desired.

EVENT TIME;
START/STOP sw - STOP 
TONE sw - INHIBIT

2 FLARE ALARH TONE

X-RAY SPECT (CONTROL):
DOOR tb - bp (verify)
FLARE THRESHOLD COARSE Sel - 0 
FLARE THRESHOLD FINE sel - 0

MASTER FLARE MODE:
TN/LT SH - ENBL 
X-HAY/EF It - X-RAY On 
Audible tone - on

Place 1/8 blade driver in lower hole of 
tone generator in lower left corner of 
console. Turn ditver cw to increase 
tone volume or ccw to decrease tone 
volume as desired.

19.14.06-00 TONE ADJUST 
November 1, 1972

(/>
7s
-<
r—
>00
O
T)m
73

552ito
I
>
Z
O
DOoo
7s

BASIC DATE MAY 1, 1972 CHANGE DATE DECEMBER 1. 1972 PAGE 4.7-7



PROCEDURE REMARKS

130

M
144

X-R4Y SPECT (CONTROL):
FLARE THRESHOLD COARSE plus FINE sel 

per SAP

MASTER FLARE MODE:
X-RAY/RF It - off 
Audible tone - off

Stow 1/8 blade driver
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PROCEDURE REMARKS

10
11
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

BU I/LCA CONNECTION S 
CHECKOUT

130 LIGHTING:
INTEGRAL cont - fully CCW 
NUMERIC cont - fully ccw 
ALERT/STATOS COnt CCW 
INTEGRAL SW - OPF 
NUMERIC SW - OFF 
ALERT/STATUS SW - OFF

POWER SYSTEM:
STATUS LIGHTS ENABLE SW - OFF 
STATUS LIGHTS PRIM SW - OFF

DISPLAYS:
DAS/ORB PHASE SW - OFF 
POWER SYSTEM SW - OFF 
EVENT TIME SW - OFF 
ACS CNTRS SW - OFF

CONSOLE POWER DISTRIBUTION:
cb LCA STATUS LTG BO 1 6 2 (2) - open 
cb INV AC 1 & 2 (2) - open 
cb MAIN INV/LCA 1 6 2 (2) - open

202 cb I/LCA HEATERS 1 6 2 (2) - open

119 Remove the four (4) white PATCH
PLUGS from panel with a ccw turn- 
and-pull-off motion

19.14.07-00 B I-LCA CON
November 1, 1972

Reduces electrical power to 
I/LCA before removing input 
power.
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PROCEDURE REMARKS

IT
18
19
20 
21 
22
23
24
25 
28
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

123

119

124

130

130

124

Remove the four (4) metallic PATCH 
PLOGS from panel with a ccw turn- 
and-pull-off motion

Connect the four (4) white PATCH 
PLOGS, removed from Panel 119, to 
Panel 123. The location of each 
PATCH PLOG is determined by 
matching the color on the panel with 
the identical color on the PATCH PLOG. 
Align marker on each PATCH PLOG 
with the alignment marker on the 
panel, push-in PATCH PLOG and twist 
cw until locked in place.

Connect the four (4) metallic PATCH 
PLOGS, removed from Panel 123, to 
Panel 119. (Connection procedure is 
same as in previous step) .
INTEGRAL BRIGHT Cont - CCW 
HOMERIC BRIGHT COnt - CCW

CONSOLE POWER DISTRIBOTION:
Cb MAIN INV/LCA 1 S 2 (2) - close
cb INV AC 1 S 2 (2) - close
cb LCA STATDS LTG BO 1 6 2 (2) - close

DISPLAYS:
DAS/ORB PHASE sw - BOS 1 
POWER SYSTEM SW - BOS 1 
EVENT TIME sw - BOS 1 
ACS CNTRS SW - BOS 1

LIGHTING:
HOMERIC sw - VAR

HOMERIC BRIGHT cont - adjust as 
desired

Each PATCH PLOG connector is 
keyed and cannot be inter­
changed if crewman fails to 
match colors of PATCH PLOGS 
to panel.
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Panel 130, LIGHTING: 
INTEGRAL BRIGHT COnt, 
HOMERIC BRIGHT COnt, 
and ALERT/STATOS BRIGHT 
cont are all 
inoperable with the 
BO I/LCA in control.
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PROCEDURE REMARKS
1 130 LIGHTING;
2 LAMP TEST sel - NOMEEIC

4 ORBIT PHASE:
5 TIME REMAINING/DIGITAL ADDRESS ind = 88 88 Counters read all 8's when LAMP
6 TEST selector is in NUMERIC
7 MONITOR;
8 COUNTER 1 sel - ROLL EXP; ind = 8888
9 COUNTER 2 sel - FSS DP/DN; ind = 8888

10 COUNTER 3 sel - FSS L/R; ind = 8888

12 LIGHTING;
13 INTEGRAL S« - VAR

15 124 INTEGRAL BRIGHT cont - adjust as
16 desired
17
18 130 LIGHTING: ALERT/STATUS SW position
19 ALERT/STATUS sw - FIXED "VAR" has no function with
20 LAMP TEST sel - STATUS the BU I/LCA in control.
21
22 All power fail Its (6) - on Yellow power fail Its are:
23 MONITOR PEESS/TEMP ind power fail
24 It - on
25 WLC ALIGN ind pwr fail It - on
26 ACS ind pwr fail It - on
27 ANGLE ind pwr fail It - on
28 BUS/BAT ind pwr fail It - on
29 EEG/BUS/BAT ind pwr fail It - on
30
31 All READY/OPR Its (7) - on READY - green/OPE - white Its are:
32 H-ALPHA
33 X-RAY TELE
34 XUV SPECT
35 XUV SLIT
36 HLC
37 SCAN SPECT
38 X-RAY SPECT
39
40 X-RAY/EF It - on X-RAY/EF It is green
41 HLC ALIGN ind scale It - X10 on HLC ALIGN ind scale Its are green
42 HLC SCALE SW - XI
43 HLC ALIGN ind scale It - XI on
44
45
46
47
48
49
50
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PROCEDURE REMARKS
1
2
3
4 
6 
6
7
8 
9

(0 
11 
12
13
14
15 
18 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 LIGHTING:
LAMP TEST sel - ALERT 2 

ALERT:
All APCS Its (10) - on

LIGHTING:
LAMP TEST sel - ALERT 1 

ALERT:
All EXP & PHR Its (10) - on

Blue APCS ALERT Its are: 
ACS It - on 
CMPTR REJ It - on 
CMG KALE It - on 
BRG TEMP 1 It - on 
BRG TEMP 2 It - on 
BRG TEMP 3 It - on 
6 4 blank Its

Blue EXP & PWR ALERT Its are: 
SCAN SPECT It - on 
X-REA HV It - on 
BE COUNT It - on 
AL COUNT It - on 
DOOR OPEN It - on 
PWR SYS It - on 
BAT CHG It - on 
6 3 blank Its

POWER SYSTEM:
STATUS LIGHTS PRIM SW - SEC 
STATUS LIGHTS ENABLE sw - ENABLE

LIGHTING:
LAMP TEST sel - TACS

ATTITUDE CONTROL SYSTEM:
TACS Its (6) - on

LIGHTING:
LAMP TEST sel - OFF 

POWER SYSTEM:
STATUS LIGHTS ENABLE sw - TEST and hold 
Verify CBRM STATUS Its (54) - on (release TEST)

All lights green
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PROCEDURE REMARKS

124

130

119

123

119

BU I/LCA DISCONNECT S POWERDOWN

INTEGRAL BRIGHT COnt - CCW 
NUMERIC BRIGHT COnt - CCW

LIGHTING:
INTEGRAL SW - OFF 
NUMERIC SW - OFF 
ALERT/STATUS SW - OFF

POWER SYSTEM:
STATUS LIGHTS ENABLE SW - OFF 
STATUS LIGHTS PRIM SW - OFF

CONSOLE POWER DISTRIBUTION:
LCA STATUS LTG BU 1 & 2 Cbs - open
INV AC 1 & 2 cbs - open
MAIN INV/LCA 1 6 2 cbs - open

Remove the four (4) metallic PATCH PLUGS 
from panel with a ccw turn and pull off 
motion

Remove the four (4) white PATCH PLUGS from 
panel with a ccw turn and pull off motion

Connect the four (4) metallic PATCH PLUGS, 
removed from Panel 119, to Panel 123. The 
location of each PATCH PLUG is determined 
by matching the color on the panel with the 
identical color on the PATCH PLUG. Align 
marker on each PATCH PLUG with the alignment 
marker on the panel, push in PATCH PLUG and 
twist cw until locked in place.

Connect the four (4) white PATCH PLUGS, re­
moved from Panel 123, to Panel 119. Con­
nection procedure is same as in previous 
step.

19.14.08-00 BI-LCA DIS 
November 1, 1972

Reduce electrical power to 
BO I/LCA

Each PATCH PLUG connector is 
keyed and cannot be interchanged 
if crewman fails to match colors 
of PATCH PLUGS to panel
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 CONSOLE POWER DISTRIBUTION;
MAIN INV/LCA 162 cbs - close
INV AC 1 6 2 cbs - close
LCA STATUS LTG BO 1 6 2 cbs - close

POWER SYSTEM:
STATUS LIGHTS PRIM sw PRIM

202
STATUS LIGHTS ENABLE sw - ENABLE

I/LCA HEATERS 1 & 2 cbs - closed
1/1
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PROCEDURE REMARKS
1 EVA OPERATIONS 12.04.31-00 PR EVA CONF
2 November 1, 1972
3
4

PRE EVA ATM C6D CONSOLE CONFIGORATION

s 130 ATTITUDE CONTROL SYSTEM;
G MODE SOLAR INERTIAL sw - SOLAR INERTIAL;
7 tb - SI

9 DISPLAYS:
10 ACS CNTRS SW - BOS 1 (verify)

12 LIGHTING:
13 INTEGRAL SW - VAR (verify)
It NUMERIC cont - as desired
15
16 EVA:
IT ROLL sw - EVA
18 AUTO DOOR sw - INHIBIT
19
20 MONITOR:
21 COUNTER 1 sel - ROLL CSTR
22
23 MANUAL POINTING CONTROL:
24 ROLL ENABLE SW - ENABLE
25 ROLL HIGH RATE SW and/or ROLL LOW RATE
26 sw - CB or CCH to roll canister until
27 COUNTER 1 ind = +4392 Canister roll position for SL 1/2
28 EVA, SL 1/3 EVA 2 and 3, and SL 1/4
29 EVA 2. Canister roll position for
30 SL 1/3 EVA 1 and SL 1/4 EVA 1 is
31 + 0852
32 ROLL ENABLE SW - INHIBIT
33 ROLL GAIN SW - X2 Enables canister roll rate com-
34 mands of 7 and 0.7 deg/sec
35
36 H-ALPHA;
37 HA 1 DOOR tb - bp
38 HA2 DOOR tb - bp
39 HA1 CAMR PBR sw - OFF
40
41 X-RAY TELE:
42 HV PBR AL SW - OFF
43 HV PBR BE SB - OFF
44 X-REA PBR SW - OFF
45 DOOR tb - bp
46 CAMERA AIRLOCK SW - CLOSE
47 CAME PBR SW - OFF
48
49
SO
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PROCEDURE REMARKS

1 130 XOV SPECT;
2 PWR/DOORS tb - bp
3 MAIN PWR SW - OFF
4
5 XOV SLIT:
6 PHR/DOORS tb - bp
7 MAIN PWR SW - OFF
8 HLC:
9 DOOR tb - bp

10 MAIN PWR SW - OFF

12 X-RAY/RF ACTIVITY:
13 DATA DRIVE FORWARD SW - OFF
14
15 DAS:
16 PWR SW - OFF
17
18 ATTITUDE CONTROL SYSTEM:
13 FSS DOOR tb - bp
20
21 SCAN SPECT:
22 HV ENABLE/RESET sw's (7) - OFF
23 INTENSITY DATA SW - OFF
24 DOOR tb - bp
25 MAIN HV SW - OFF
26 MAIN PWR SW - OFF
27
28 X-RAY SPECT (Control):
29 DOOR tb - bp
30 MAIN PWR SW - OFF
31 THERMAL POWER SW - OFF
32
33 TV:
34 SYNC GEN SW - OFF
35 XOV MON DOORS tb - white
36 XOV MON PWR SW - OFF
37 HLC PWR SW - OFF
38
39 DISPLAYS:
40 DAS/ORB PHASE SW - OFF
41 POWER SYSTEM SW - OFF
42 EVENT TIME sw - OFF
43 ACS CNTRS SW - OFF
44
45
46
47
48
49
50
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PROCEDURE REMARKS

4
5
6
7
8 
9

10 
11 
12 
(3
14
15
16 
n 
18
19
20 
21 
22
23
24
25 
28
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 GROUND/DAS: 
CMPTR SH - 
EXP/TV SW

INHIBIT 
- INHIBIT

LIGHTING:
INTEGRAL SW - OFF 
NUMERIC cont - fully ccw
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PROCEDURE REMARKS

10
11
12
13
14
15
16 
n 
18 
IS 
20 
21 
22
23
24
25
26
27
28 
23
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CENTER WORKSTATION C&SISTER CONTROL PANEL 
OPERATION

1 ACTIVATION
160 CANISTER CONTROL;

POKER PRIH sw/cb - ENABLE 
POKER SEC sw/cb - ENABLE 
ROLL sw - ENABLE

2 DEACTIVATION 
CANISTER CONTROL;

ROLL sw - INHIBIT
POKER SEC sw/cb - INHIBIT
POKER PRIM sw/cb - INHIBIT

12.04.32-00 PNL 160 OPR 
November 1, 1972
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PROCEDURE REMARKS

130

H

160

VC

ATM EXPERIMENT FILM REMOVAL & REPLACEMENT

H-ALPHA 1 <HA11

1 PRE-EVA

Perform 12.04.31-00

Remove unexposed HA1 magazine from vault 
by squeezing trigger on handle and lifting 
out magazine

Place magazine on VC tree and press down 
to lock

Check lock by pulling handle without 
squeezing trigger

2 EVA

Perform 12.04.32-00 step 1 

CANISTER CONTROL:
CANISTER ROTATION cont - Manipulate as

required to 
align HA 1 door 
position decal 
with rack pointer

Release door launch lock by pulling 'D* 
handle out (breaking lock wire) and fold 
down into spring clip

Unlock door by pushing in on bottom of 
handle

Open door

Squeeze trigger on magazine handle, lift 
and withdraw exposed magazine from recept­
acle and place on VC tree

Insert unexposed magazine in receptacle 
with window down

Press magazine down to lock

Check lock by pulling out on magazine 
handle without squeezing trigger

12.04.33-00 HA FLM RE PL 
November 1, 1972

First EVA only
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9
10
11
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

VC

130

160

130

PROCEDURE
close door

Lock door by pulling out on bottom of 
handle while pushing in on crossbar.

Verify door position indicator flag is white

FILH RESET:
FILH RESET sel - H-ALPHA 
FILM RESET SW - RESET

H-ALPHA:
HA1 CAMR PWR SW - OH 
HA1 NIGHT INTLK SW - OVERRIDE 
READY/OPR It - OFF 
HA1 AOTO SW - MAN
HA1 FRAMES REMAINING ind - decreases by

one (verify)
HA 1 NIGHT INTLK sw - NORMAL 
HA1 CAMR PHR sw - OFF

Perform 12.04.32-00 step 2 
3 POST EVA

Remove HA1 film magazine cover from film 
vault

Remove exposed HA 1 film magazine from VC 
tree by sgueezing trigger on handle and 
lifting

Withdraw tethered pins from magazine handle, 
remove handle from magazine and replace 
pins in handle

Insert magazine in cover and secure flap 
Stow handle in film vault 

Stow magazine in CSM 
Perform 12.04.37-00

REMARKS

Verifies film magazine operation
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PROCEDURE REMARKS

1
2
3
4
5
6

8
9

10
11
12
13
14
15 
IE
17
18
19
20 
2
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

« LC_[SO 52)

1 PRE EVA

130 Perform 12.04.31-00

H Remove unexposed S052 film magazine from
film vault

Remove magazine face cover plate from front 
of magazine and install on bracket on lid 
of film vault

Install magazine on VC tree by pulling down 
spring loaded face coverplate, placing maga­
zine in holder on tree and returning spring 
loaded face plate to its original position

2 EVA

160 Perform 12.04.32-00 step 1

CANISTER CONTROL:
CANISTER ROTATION cont - Hanipulate as

required to align 
S052 door position 
decal with rack 
pointer

VC Release door launch lock by pulling 'D*
handle out (breaking lock wire) and fold 
up into spring clip

Unlock doors by pushing in on top of handle 

Open doors

Pull camera launch lock handle out approx 
one inch

Pull camera latch lever down until flag 
changes from white to black

Remove exposed magazine from guide rails 
and place on VC tree

Insert unexposed magazine in guide rails

Push camera latch lever up until flag 
____________changes from black to white____________________

12. 04.34-00 ELM RE PL 52 
November 1, 1972

First EVA only
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PROCEDURE REMARKS

2
3
4
5
6
7
8
9

10 
1
12
13
14
15 
IE 
17 
IB
19
20 
21 
22
23
24
25 
28
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

VC

130

160

H

130

Close doors

Lock doors by pulling out on top of handle 
while pushing in on crossbar

Verify door position indicator flag is 
white

FILM RESET:
FILM RESET sel - WLC 
FILM RESET SW - RESET

WLC;
MAIN PHR SW - ON 
MODE sel - STD 
READY/OPR It - OFF 
START/STOP SW - START

After first exposure has been completed: 
FRAMES REMAINING ind - decreases by 1

(verify)
START/STOP SW - STOP 
MAIN PWR SW - STBY

Perform 12.04.33-00 step 2

Remove exposed S052 film magazine from 
VC tree

Snap on magazine face cover over magazine 
face

Remove handle from magazine by unscrewing 
two wing bolts

Stow magazine (S052-1, 3 6 4 in CSM and 
S052-2 in SWS FREEZER)

Perform 12.04.37-00

Verifies film magazine operation
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

M
144

n
144

130

H

X-RAY SPECT (SO541

1 PRE-EVA

* If STDN confirms that a shutter over- ♦
* ride actuator is required due to a *
* camera malfunction: ♦
* ♦ 
♦INSTALLATION OF SHUTTER OVERRIDE ACTUATOR*

♦
Unstow Phillips driver ♦

♦
Unstow S054 cassette return container * 
from top of film vault. ♦

*
* Open cassette container by rotating the *
* handle in the lower half of the contain-*
* er CCH as indicated by the arrow *

*
Separate S054 shutter override actuator *

* 
* 
V

Attach override actuator below the door * 
covering the magazine windows at the *

* front of the magazine (wording on actua-*
* tor should be readable with magazine *
* connector at 12 o'clock position) *
* ♦
* Stow Phillips driver *
* *

12.04.35-00 FLH REPL 54 
November 1, 1972

♦
*
* by loosening two captive screws on
* either side with phillips driver
*
*
*

Perform 12.04.31-00

Unlock handle on unexposed SO54 magazine in 
film vault by depressing striped release 
button

Rotate handle 90 deg ccw to detent

Remove magazine from film vault

Inspect window by raising protective cover 
on forward end of magazine and report status 
to STDN

Place magazine on VC tree, depress latch 
release button and rotate handle 90 deg cw 
to detent
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(
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

PROCEDURE

2 EVA

160 Perform 12.04.32-00 step 1

CANISTER CONTROL:
CANISTER ROTATION cont-Manipulate as re­

quired to align 
S054 door position 
decal with rack 
pointer

VC Release door launch lock by pulling 'D*
handle out (breaking lock wire) and fold 
down into spring clip

Unlock door by pushing in on bottom of 
handle

Open door

Remove exposed S054 magazine by depressing 
latch release button, rotating handle 90 
deg ccw to detent and pulling magazine out 
of guide rack assembly

Place exposed S054 magazine on VC tree

Insert unexposed magazine into guide rail 
assembly

Lock magazine into place by depressing latch 
release button and rotating handle 90 deg cw 
to detent

Display window should indicate LATCHED 
(Green)

Close door

Lock door by pulling out on bottom of handle 
while pushing in on crossbar

Verify door position indicator flag is white

REMARKS

First EVA only cn
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PROCEDURE REMARKS

1
2
3
4 
6 
E
7
8 
9

10
11
12
13
14
15 
IE
17
18
19
20 
21 
22
23
24
25 
2E
27
28
29
30
31
32
33
34
35 
3E
37
38
39
40
41
42
43
44
45 
48
47
48
49
50

130

160

FILM RESET:
FILM RESET sel - X-RAY SPECT 
FILM RESET SW - RESET

X-RAY SPECT (control):
MAIN PWR SW - ON 
PICTURE RATE sel - SINGLE 
EXPOSURE RANGE sel - 16 
READY/OPR It - off 
START/STOP SW - START
FRAMES REMAINING ind - decreases by 6

(verify)
MAIN PHR SW - OFF 

Perform 12.04.33-00 step 2 

POST EVA

Remove S054 exposed film magazine from VC 
tree by depressing latch release button and 
rotating handle 90 deg ccw to detent

Inspect window by raising cover on forward 
end of magazine

Inspect film footage indicator 
at top tear of magazine

Relate status of window and indicators via 
STDN

Restrain magazine

Loosen 6 captive bolts on magazine sides 
using 3/4 inch wrench

Unscrew 12 captive screws in film access 
plate at rear of magazine

Remove access plate from magazine and 
restrain

Grasp internal film transport assembly 
using finger hole at bottom and remove it 
from magazine housing

(The 6 captive bolts must be kept fully 
extended for transport removal)

Verifies film magazine operation
to
t; 
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> m
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PROCEDURE REMARKS

10
11
12
13
14
15
16
17
18 
IS 
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Position film transport assembly with
cassette reels up

♦ NOT£:
*
*
*
*
*
*
*
*
♦
♦
♦
*
*
*
*
*
*
*
*
*

*

Normal procedure calls for all of* 
the film to be expended prior to ♦ 
EVA. However, if the circum- * 
stances warrant the removal of 
S054 magazine from the experiment 
prior to the film being totally 
expended. The following proced­
ure should be used

Place finger on spring loaded 
gear to prevent its rotation when 
film is cut

Cut film at 2 places:
a) at the supply cassette
b) at the takeup cassette

Release the spring-loaded gear 
slowly to unload spring, leaving • 
cut film threaded in the roller * 
section of film transport mech- ♦ 
anism «

Rotate collar (light lock ring) approxi­
mately 30 deg for access to screws

Note: If screws are not visible, rotate 
advance knob on back side of main 
assembly for screw alignment 

Release 3 captive screws below the exposed 
screw cover holes

Release 2 captive screws located at inner 
part of collar

to
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PROCEDURE REMARKS
1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

Release 3 captive screws around the cassette 
flange

Lift cassette from main assembly

Position and restrain the S054 magazine 
between knees

Slide internal main assembly into magazine

Position film access plate on magazine

Finger tighten the 12 captive retaining 
screws on film access plate

Finger tighten the 6 captive bolts on S054 
film access plate

Unstow S054 cassette return container from 
top of film vault

Open cassette container by rotating (ccw) 
the handle in the lower half of the con­
tainer (as indicated by the arrow on the 
container)

Separate two halves and remove spacer from 
inside of container (around bolt part of 
handle) and discard

Install cassette in lower half of container

Place upper half of container over cassette 
and rotate handle (cw) to stop position

Unlock handle on S054 film package body by 
depressing latch release button

Grasp handle and rotate 90 deg cw to detent

Stow S054 film package body in CSH

Perform 12.04.37-00

Spacer is only needed prior to 
installation of cassette to provide 
structural integrity

CD
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PROCEDURE REMARKS
1
2
3
4
5 
S
7
8 
3

10
11
12
13
14
15 
IE 
17 
IB
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

X-RAY T£L£ (50561

1 PSE EVA

130 Perform 12.04.31-00

H Remove unexposed S056 magazine from film
vault by squeezing trigger on handle and 
lifting out magazine

Place magazine on VC tree and press down 
to lock

Check lock by pulling handle without 
squeezing trigger

2 EVA

160 Perform 12.04.32-00 step 1

CANISTER CONTROL:
CANISTER ROTATION cont - Manipulate as re­

quired to align 
S056 door posi­
tion decal with 
tack pointer

VC Release door launch lock by pulling ‘O'
handle out (breaking lock wire) and fold 
down into spring clip

Unlock door by pushing in on bottom of 
handle

Open door

MAGAZINE REMOVAL

Slide the launch lock pin to the unlocked 
position

Grasp the magazine handle and depress the 
trigger

Lift the handle until the base of the maga­
zine clears the latch claw assembly

Withdraw the magazine from the magazine guide.

___________ Place on VC tree________

12.04.36-00 FLM REPL 56 
November 1, 1972

First EVA only

to
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1
2 
3
a
5
6
7
8 
9

10 
11 
12
13
14
15 
18 
IT 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35 
38
37
38
39
40
41
42
43
44
45
46
47
48
49
50

PROCEDURE
MAGAZINE INSTALLATION

VC While holding the handle of the magazine with
one hand and the body of the magazine with 
the other, insert the magazine into the 
magazine guide.

Slide the magazine into the guide until it 
stops.

Without depressing the trigger, push down 
briskly on the magazine until it seats on 
the latch claw assembly. Insure that the 
magazine is properly seated by inspecting 
the black and gold bats at the base of the 
handle. If the magazine is properly seated 
the bars on the slide will be aligned with 
those on the handle.

Slide the launch lock pin to the locked 
position.
Close door

Lock door by pulling out on bottom of 
handle while pushing in on crossbar

Verify door position indicator flag is 
white

130 FILM RESET:
FILM RESET sel - X-RAY TELE 
FILM RESET SW - RESET

X-RAY TELE:
CAMR PWR SW - ON 
CAMERA AIRLOCK SW - OPEN
FRAMES REMAINING ind - decreases by one (verify) 
CAME PWR SW - OFF

160 Perform 12.04.32-00 step 2

3 POST EVA

M Remove S056 film magazine cover from film
vault

Remove exposed S056 film magazine from VC 
tree by squeezing trigger on handle and 
lifting

REMARKS

Verifies film magazine operation

tn
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PROCEDURE REMARKS

130

160

VS

Withdraw tethered pins from magazine handle, 
remove handle from magazine and replace pins 
in handle

Insert magazine in covet and secure flap 
Stow handle in film vault 

Stow magazine in CSH 
Perform 12.04.37-00

IUV_SP£CT_ISM2il__- XDY SLIT (S082B)

PRE-EVA

Remove 'expando grip' pins from canister in 
film vault (HDA wall, SL 1/2)

Remove canister from film vault (MDA wall,
SL 1/2) by grasping handle and lifting 
clear of pins

Install canister on VS tree, align and set 
locks

EVA

Perform 12.04.32-00 step 1 
CANISTER CONTROL:

CANISTER ROTATION cont - Manipulate as re­
quited to align 
SUN END decal 
with rack pointer

ROLL sw - INHIBIT 
S082 DOORS sw - OPEN 
S082 DOORS A It - OPEN on 
S082 DOORS B It - OPEN on

Place VS tree in temporary stowage mount

Unlock canister by turning latch to UNLOCK 
position

12.04.38-00 FLM REPL 82 
November 1, 1972
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PROCEDURE REMARKS
(
2
3
4
5
6
7
8 
9

10

12
13
14
15 
IE
17
18
19
20 
21 
22
23
24
25 
28
27
28
29
30
31
32
33
34
35 
39
37
38
39
40
41
42
43
44
45 
49
47
48
49
50

VS Open canister by rotating handle 180 deg 
and pull

Retrieve unexposed S082 aagazine froa 
canister

Install magazine in VS teaporary stowage 
container

Open film retrieval door by pressing striped 
button, rotating handle to ONLOCK and pull

Release launch lock and camera latch handle

Swing latch handle away to release magazine 
containing exposed file

Pull magazine to detent position and fold 
handle by pressing stripped button

Retrieve magazine from experiment guide 
rail through file retrieval door

Install magazine in empty canister on VS 
tree

Arrow on canister lid and magazine must 
point in same direction

Close canister lid and rotate handle 180 deg

Lock canister by turning latch to LOCK 
position

Retrieve magazine containing unexposed film 
from VS temporary container

Align and install stowage magazine into ex­
periment guide rail and push to first detent 
position

Unfold magazine handle by pushing striped 
button and extending handle

Push magazine to final stop

Seat magazine against experiment by pulling 
latch handle across and into original lock 
position

SL 1/2 only to
t; 
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PROCEDURE REMARKS
1 POST EVa ATM C6D CONSOLE CONFIGUEATION (SL-2) 12.04.37-00 PO EVA CONF
2 November 1, 1972
3 130 ATTITUDE CONTROL SYSTEM:
4 MODE EXP PTG SW - EXP PTG;
5 tb - EXP

7 EVA:
8 AUTO DOOR SW - ENABLE
9 ROLL SW - IVA

10
11 WLC:
12 MAIN PHR SW - STBY (verify)
13 MODE sel - STD (verify)
14 ALIGN SW - PTG (verify)
15
16 MASTER FLARE MODE:
n TN/LT SW - OFF
18
19 SCAN SPECT:
20 MAIN PWR SW - PRIM
21 GRATING REF SW - OPT
22 MAIN HV SW - ENABLE
23 MODE sel - STOP
24
25 X-RAY SPECT (Control):
26 MAIN PWR SW - ON
27 MODE SW - MANUAL
28 FILTER sel - STORAGE; th - bp
29 X-RAY IMAGE SW - OFF
30 GRATING SW - OUT; tb - OUT
31 PICTURE RATE sel - SINGLE
32 EXPOSURE RANGE sel - 256
33 FLARE THRESHOLD COARSE plus FINE sel -
34 per SAP
35 THERMAL POWER SW - PRIM
36
37 TV:
38 HA RETICLE sw - OFF
39 HA 1 PWR SW - OFF
40 HA2 PWR sw - OFF
41 MON 1 & 2 sws (2) - XUV MON
42 XUV MON GAIN sel - 1
43
44 GROUND/DAS:
45 EXP/TV SW - ENABLE (loclced)
46 CMPTR SW - ENABLE
47
48
49
50
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PROCEDURE REMARKS

1
2
3
4
5
6
7
8 
9

10

12
13
14
15 
IS
n
18
19
20 
2
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130

SYSTEMS S EXPERIMENTS DEACTIVATION

STAR ACO FOB CSH IMP ALIGNMENT

ATTITUDE CONTROL SYSTEM:
MODE tb - EXP PTG
EPC 800 HZ sw - PRIMARY (verify)
EPEA sw - PRIM (verify)

MONITOR:
COUNTER 1,2,3 sel - j3X,pY,jrZ;

ind less than 001.0 deg (verify)

12.04.39-00 STR ACQ-IMU 
November 1, 1972

COUNTER 1 sel

COUNTER 2 sel -

COUNTER 3 sel

STAR TCK OUTER 
GIMBAL (ARC MIN) 
STAR TCK INNER 
GIMBAL (ARC MIN) 
ORBITAL PLANE 
ERROR (.1 deg)

2 ATTITUDE CONTROL SYSTEM:
STAR TRACK POWER SW - ON (verify) 
STAR TRACK ACQ sw - MAN; tb - MAN

DAS:
Key 52012E (Select System)

5000XE X = 0, ACHERNAR (A)
X = 1, CANOPUS (C)
X = 2, ALPHA CRUX (X)

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - ENABLE; tb - STR
MFC - Manipulate gimbals to IG ____ ,

OB ____ (STAR TRACKER Pad or P 55)

ATTITUDE CONTROL SYSTEM:
STAR TRACK ACQ SW - AUTO; tb - AUT 
STAR TRACK SHUTTER tb - OPN

MANUAL POINTING CONTROL:
MAN PTG tb - bp or EXP

tn
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ALERT:
ACS It - on 

DAS:
Key 52003E (ATMDC Data)

*
*
*

50001E (ALERT Conditions) * 
MONITOR: *

COUNTER 1 sel - DAS;ind - 4XXX* 
Return to Step 2 S Repoint Star * 

Tracker_________________________ *_
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PROCEDURE REMARKS

130 ATTITUDE CONTROL SYSTEM:
STAR TRACK SHUTTER tb - STAR 

(may req 25 sec)

MONITOR:
COUNTER 3 sel - ORBITAL PLANE 

ERROR (.1 deg)
If ORBITAL PLANE ERROR changes less than 

1.0 deg, return to Step 2 and repoint 
Star Tracker

MANUAL POINTING CONTROL:
MAN PTG ENABLE SW - INHIBIT; tb - bp

Record ATM STAR TRKR ANGLES:
_______ OG (ARC MIN)

“______IG (ARC MIN)
Report STAR TRKR ANGLES to CDR

CO

-<r-
>
00

O
■om
73

CO
X
>Z
o
00
O
O
7

BASIC DATE MAY 1. 1972 CHANGE DATE DECEMBER 1, 1972 PAGE 4.9-2



PROCEDURE REMARKS

128
129

130

ATH CSD CONSOLE CONFIGURATION FOR STORAGE 

SRNBM:
POWER sw (2) - OFF 

DEPLOY;
SOLAR ARRAY 1/3 SW - OFF (locked)
SOLAR ARRAY 2/4 SW - OFF (locked)

12.04.46-00 C&D DEACT 
November 1, 1972

FILM RESET:
FILM RESET sel OFF

CANISTER THERMAL 
PUMP sw - PRIMARY 
HTR PWR sw - AUTO 
CONTROLLER SW - PRIMARY

MONITOR sw - PUMP - delta P 
CSTR IN~deg-F

MONITOR ind pwr fail It - off 

EVENT TIME:
XUV SPECT sw - INHIBIT 
XUV SLIT SW - INHIBIT 
TONE SW - INHIBIT

GROUND/DAS:
CMPTR SW - ENABLE
TLM SW - ENABLE
PWR SYS SW - ENABLE
GRD CMD sw - ENABLE
CSTR THEM SW - ENABLE (locked)
ACS SW - ENABLE (locked)
EXP/TV sw - ENABLE (locked)

EVA:
ROLL sw - IVA
AUTO DOOR SW - STORAGE

-< 
I—
> 
03

o
T3 
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H-ALPHA;
HA 1 AUTO SW - OFF
HA 1 DOOR SW - CLOSE
HA2 DOOR SW - CLOSE

Thermal shield door operation is 
controlled automatically by ATMDC 
at ESS and ESR. Operation of doors 
at any other time must be done 
manually.
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PROCEDURE REMARKS

(0 
11 
12
13
14
15 
IG 
(7 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35 
38
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 H-ALPHA:
HA1 FR/NIN sw - as desired 
HA1 HEATER SW - OFF 
HA1 SIGHT INTLK SW - HORHAL 
HA 1 CAME PHR SW - OFF 
READY/OPE It - off 
HA2 HEATER sw - OFF

X-RAY TELE:
DOOR sw - CLOSE; tb - bp 
READY/OPE It - off 
EXPOSURE sw - NORMAL 
CAMERA AIRLOCK SW - CLOSE 
CAMERA/TELE sel - PATROL 
FILTER tb - 1 
FLARE sw - INHIBIT 
CAME PHR sw - OFF 
FILTER tb - gray 
THERMAL SW - PRIM 
AL APET POS AUTO SW - AUTO 
BE APRT POS AUTO SW - AUTO 
HV PHR BE SW - OFF 
BE APRT POS tb - 1 
HV PHR AL SW - OFF 
AL APRT POS tb - 1
X-REA PHR SW OFF
BE & AL APET POS tb's - gray

MASTER FLARE MODE:
TN/LT SW - OFF 
X-RAY It - Off 
RF It - off

XUV SPECT:
PHR DOORS SW - OFF; tb

READY/OPR It - off 
HAVE LTH tb - white 
EXPOSURE tb - gray 
FLARE tb - bp 
MODE sw - AUTO 2 
MAIN PHR SW - OH 
PHR/DOORS tb - white 
THERMAL SW - ON

white for 10 sec 
then bp
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PROCEDURE REMARKS
1 130 XUV SLIT:
2 PWR/DOORS sw - OFF; tb - white for 10 sec
3 then bp
4 WAVE LTH tb - white
5 FLARE tb - bp
E READY/OPR It - Off
7 MODE sw - TIME
8 AUTO SEQ SW - NORMAL
9 THERMAL SW - ON

10 MAIN PHR SW - OFFn
12

PWR/DOORS tb - white

13 ALERT:
14 DOOR OPEN It - on

(6 WLC:
17 AUTO DOOR sw - NORMAL
18 MODE sel - STD
13 LOW FILM INHIBIT SW - NORMAL
20 THERMAL SW - ON (verify) Power to experiaent theraal control2f system to remain on for mission22 MIR POS SW - CAMERA duration23 SCALE SW - X10
24 ALIGN SW - PTG
25 WLC ALIGN ind pwr fail It - off
26 MAIN PWR SW - STBY Sends signal to close aperture

door and shuts down all experiment28 DOOR tb - bp electronics except temperature
29 READY/OPR It - off monitors
30
31 ATTITUDE CONTROL SYSTEM;
32 EPC ROLL RSLVR SW - PRIMARY
33 EPC 800 HZ sw - PRIMARY
34 FSS sw - PRIMARY
35 EPC RATE GYRO OP/DN SW - PRIMARY
38 EPC RATE GYRO L/R SW - PRIMARY
37 MODE EXP PTG tb - EXP PTG
38 MODE SOLAR INERTIAL tb - gray
39 MODE ATT HOLD tb - gray
40 SR/SS tb - SON
41 STAR TRACK POWER SW - ON
42 STAR TRACK ACQ tb - AUT
43 STAR TRACK SHUTTER SW - AUTO; tb - STR
44 FSS DOOR tb - bp
45 MOMENTUM DUMP AUTO GG tb - gray
48 MOMENTUM DUMP CAGE tb - gray
47
48
49
SO
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PROCEDURE REMARKS
130 ATTITUDE CONTROL SYSTEM;

FSS BIAS XUV SLIT SW - XOV SLIT
FSS BIAS HA 1 SW - HA 1
FSS BIAS IN SW - OUT
SUN ACQ SENSOR tb - gray
SON ACQ SUN PRESENT tb - gray or bp
CMPTR tb - white
CMPTR SW - AUTO (locked)
EPEA SW - PRIM
TACS SW * s (6) - ENABLE; Its (6) - off 
CMC SYSTEM 1,2,3 sw's - AUTO; tb's - gray 
RATE GYRO MONITOR X,Y,Z SW's-1/2;tb■s-gray

MONITOR:
ACS sel - OFF
ACS ind pwr fail It - on
ANGLE sel - OFF
ANGLE ind pwr fail It - on
COUNTER 1,2,3 sel - OFF; tb's - white

SCAN SPECT:
MODE sel - STOP 
MAIN HV SW - OFF 
READY/OPR It - off 
INTENSITY DATA ind = 00000 
INTEN DATA sw - OFF 
INTENSITY DATA ind - blank 
DET SEL SW - 1
HV/DOOR INTLK SW - NORMAL (verify)
EXP NIGHT INTLK SW - NORMAL (verify)
HV ENABLE/RESET SW's (7) - OFF 
RASTER/SCAN RESET SW - RESET 
RASTER/SCAN COUNTER ind = 00000 
GRATING REF SW - OPT 
GRATING MOTOR DRIVE SW - PRIM 
MAIN PWR SW - PRIM 
THERMAL SW - ON (verify)

1/1
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PROCEDURE REMARKS

1
2
3
4
5
6
7
8
9

10 
11 
12
13
14
15
16 
n 
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

130 X-RAY SPECT (Control):
DOOR sw - CLOSE; tb - bp 
READY/OPR It - off 
MODE SW - MANUAL (verify)
IMAGE DISSECTOR SW - ENABLE (verify) 
X-RAY IMAGE SW - OFF
PHOTO MULT ENABLE SW - ENABLE (verify)
GRATING SW - OUT; tb - OUT
PICTURE RATE sel - SINGLE
EXPOSURE RANGE sel - 256
FLARE THRESHOLD COARSE plus FINE sel -
per SAP
MAIN PHR SW - ON
FILTER sel - STORAGE; tb - bp
THERMAL POWER SW - PRIM (verify)

X-RAY/RF ACTIVITY:
DATA DRIVE BE SW - BE
DATA DRIVE RECORD SW - RECORD 10 in/HR 
DATA DRIVE FORWARD SW - OFF

DAS :
PWR SW

TV:

OFF

HA RETICLE SW - OFF
HA 1 PWR SW - OFF
HA2 PWR SW - OFF
MON 1 SW - OFF
MON 2 SW - OFF
SYNC GEN SW - OFF
MON 1 sel - up (12 o'clock)
MON 2 sel - up (12 o'clock)
XUV MON GAIN sel - 1
XUV MON PWR sw - OFF
XUV MON DOORS tb - white
XUV MON VID INTEG SW - NORMAL
XUV MON GRID SW - NORMAL
XUV SLIT LIMB PTG tb - gray
WLC PWR SW - OFF
WLC GRID SW - NORMAL

ATM POWER:
ATM POWER SW - up (locked)

1/1
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PROCEDURE REMARKS

2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
2
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

730 MANUAL POINTING CONTEOL:
ROLL ENABLE SW - INHIBIT 
HAN PTG tb - bp 
MAN PTG ENABLE SW - INHIBIT 
ROLL GAIN SW - XI

POWER SYSTEM:
REG/BAT ind pwr fail It - on 
CBRM STATUS Its (54) - off 
BAT TEMP tb - gray 
BAT VOLTS tb - gray 
REG VOLTS tb - gray 
BAT CHG tb - gray 
WATT-HOUR RESET SW - OFF 
Power Monitor sel - OFF 
REG/BUS/BAT ind pwr fail It - on 
REG/BAT ind pwr fail It - on 
CBRM SELECT Sel - 72 
STATUS LIGHTS PRIM SW - OFF 
STATUS LIGHTS ENABLE SW - OFF 
SELECT SW - OFF

DISPLAYS:
DAS/ORB PHASE SW - OFF 
POWER SYSTEM SW - OFF 
EVENT TIME SW - OFF 
ACS CNTRS SW - OFF

LIGHTING:
INTEGRAL SW - OFF 
NUMERIC SW - OFF 
ALERT/STATUS SW - OFF 
All panel lights off 
LAMP TEST sel - OFF

CONSOLE POWER DISTRIBUTION:
All SW * s (8) - OFF

V>
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The 8 switches are:
ACS sw - OFF 
HA sw - OFF 
X-RAY TELE sw - OFF 
XUV SPECT sw - OFF 
XUV SLIT sw - OFF 
WLC SW - OFF 
SCAN SPECT sw - OFF 
X-RAY SPECT sw - OFF
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PROCEDURE REMARKS
1 130 CONSOLE POWER DISTRIBUTION:
2 All cb's (18) - open The 18 cb's are;
3 cb MAIN C/D 1
4 cb MAIN C/D 2
S cb MAIN MON 1
6 cb MAIN MON 2
7 cb MAIN INV/LCA 1
8 cb MAIN INV/LCA 2
9 cb C/D ACS 1

10 cb C/D ACS 2
11 cb C/D THRM/TLM/PWR 1
12 cb C/D THRM/TLM/PWR 2
13 cb INV AC1
14 Cb INV AC2
IS cb C/D CMD/DEPLOY/EVA 1
16 cb C/D CMD/DEPLOY/EVA 2
17 cb C/D EXP 1
18 cb C/D EXP 2
19 cb LCA STATUS LTG BU 1
20 cb LCA STATUS LTG BU 2
21 REG/BUS/BAT ind pwt fail It - on
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

tn
-<r—
>DO
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SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS

5,0

CONTINGENCY PROCEDURES

5.1

SYSTEM MALFUNCTIONS

BASIC DATE |/|ay 1 » 1972 CHANGE DATE Dec 1 » 1PAge 5.1-0



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS
C&D

LOSS OF VAR 
INTEGRAL 
LIGHTING 
ON PNL 130

1
in

LIGHTING:
• INTEGRAL cont-fully CCW
• INTEGRAL SW-OFF
• NUMERIC SW-OFF
• ALERT/STATUS SW-OT 
CONSOLE POWER DISTRIBUTION:
• cbMAIN INV/LCA 1 - open
• CbMAIN INV/LCA 1 - closed 
LIGHTING:
• NUMERIC SW - VAR
• INTEGRAL SW-VAR
• ALERT/STATUS SW - VAR
• INTEGRAL cont-fully CW

Is VAR integral lighting on?

J) INV/LCA power supplies are 
being unloaded. CbMAIN 
INV/LCA 1 is opened and 
closed to reset and reactivate 
INV/LCA power supplies

YES

©
Continue to operate

r? J Malfunction was a transient 
short circuit condition

NO

LIGHTING:
• INTEGRAL COnt - fully CCW
• INTEGRAL SW-OFF
• NUMERIC SW-OFF
• ALERT/STATUS SW-OFF 
CONSOLE POWER DISTRIBUTION:
• CbMAIN INV/LCA I - open
• CbMAIN INV/LCA 1 - closed 
LIGHTING:
• NUMERIC SW - VAR
• INTEGRAL SW - FIXED
• ALERT/STATUS SW-VAR

Is FIXED integral lighting on?

NO

BUS V|NTg (363D) SHORTED

1 '__ ©

YES
VARIABLE INTEGRAL 
LIGHTING FAILURE

Continue to operate with fixed 
integral lighting__________

LIGHTING:
• INTEGRAL SW-OFF
Continue to operate without integral
lighting

(T) With INTEGRAL SW in OFF 
position, shorted load is 
isolated from its power 
supply source

ATM-C&D-OOIA

CONTROL AND DISPLAYS
BASIC DATE May 1, 1972 CHANGE DATE Dec. 1, 1972 PAGE 5.1-1



SKYLAB OPERATIONS HANDBOOK 
ATM

PROCEDURE REMARKSSYMPTOM

INV/LCA power supply is 
unloaded. Cb MAIN INV/LCA 
2 is opened and closed to 
reset and reactivate INV/LCA 
power supply

Malfunction was a transient 
short circuit condition

Integral lighting of pnl 130 
is adjustable on pnl 124

BUS V (363DI SHORTED

Pnl 130 lighting functions 
are returned to the normal 
INV/LCA due to a shorted 
power bus and not an INV/ 
LCA malfunction

With INTEGRAL sw in OFF 
position, shorted load is 
isolated from its power supply 
source

ATM-C&D-002A

LOSS OF FIXED 
INTEGRAL 
LIGHTING ON 
PNL 130

Continue to operate

Continue to operate using 
BU I/LCA

• Perform inflight maintenance 
procedure for the BU l/LCA 
DISCONNECT and POWER DOWN

FIXED INTEGRAL LIGHTING 
FAILUREIs VAR integral lighting on?

• Perform inflight maintenance 
procedure for the BU l/LCA 
CONNECTION and CHECK OUT

LIGHTING;
• INTEGRAL sw-OFF

Continue to operate without integral 
lighting

LIGHTING:
• INTEGRAL sw - OFF 

CONSOLE POWER DISTRIBUTION:
• cbMAIN INV/LCA 2-open
• cb MAIN INV/LCA 2-closed 

LIGHTING:
• INTEGRAL SW - FIXED

Is FIXED integral lighting on?

BASIC DATE

CONTROL AND DISPLAYS
May 1 1972 - CHANGE DATE __ Dec- 1’ 1972 PAGE 5.1-2



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS

C&D

LOSS OF VAR 
NUMERIC LIGHT­
ING ON PNL 130

1
LIGHTING:
• INTEGRAL cont- fully CCW
• INTEGRAL sw-OFF
• NUMERIC sw - OFF
• ALERT/STATUS sw - OT 

CONSOLE POWER DISTRIBUTION:
• cbMAIN INV/LCA 1 - open
• CbMAIN INV/LCA 1 - closed 

LIGHTING:
• NUMERIC sw - VAR
• INTEGRAL sw-VAR
• ALERT/STATUS sw - V^
• INTEGRAL cont - adjust as 

desired ICWI

Is VAR numeric lighting on?

(T) INV/LCA power supplies are 
being unloaded. Cb MAIN 
INV/LCA 1 is opened and 
closed to reset and reactivate 
INV/LCA power supplies

NO

Continue to operate

©2 ) Malfunction was a transient 
short circuit condition

LIGHTING:
• INTEGRAL cont - fully CCW
• INTEGRAL sw-OFF
• NUMERIC sw-OFF
• ALERT/STATUS sw - OFF 

CONSOLE POWER DISTRIBUTION:
• cb MAIN INV/LCA 1 - open
• CbMAIN INV/LCA 1 - closed 

LIGHTING:
• NUMERIC sw - FIXED
• INTEGRAL sw - VAR
• INTEGRAL cont - adjust as 

desired
• ALERT/STATUS - VAR

Is FIXED numeric lighting on? YES

VARIABLE NUMERIC LIGHTING 
FAILURE

NO Continue to operate with fixed 
numeric lighting

BUS Vnum(364DI shorted LIGHTING:
• INTEGRAL cont - fully CCW
• INTEGRAL sw - OFF
• NUMERIC sw - OFF
• ALERT/STATUS sw - OFF

ATM-C&D-003A

BASIC DATE

CONTROL AND DISPLAYS
May 1, 1972 CHANGE DATE 1' 1972 PAGE 5.1-3



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM
3 C&D (Cont)

PROCEDURE

8
DISPLAYS:
• DAS/ORB PHASE sw - OFF
• POWER SYSTEM sw - OFF
• EVENT TIME sw-Off 

SCAN SPECT:
• INTEN DATA sw-Off 

CONSOLE POWER DISTRIBUTION:
• Ha sw - OFF
• X-RAY TELE sw - OFF
• XU V SPECT sw-Off
• XUV SLIT SW-Off
• WLC SW - Off
• SCAN SPECT sw-Off
• X-RAY SPECT SW -OFF 

MONITOR:
• COUNTER 1 sel - OFF
• COUNTER Z sel - OFF
• COUNTER 3 sel - Off 

CONSOLE POWER DISTRIBUTION:
• cbMAIN INV/LCAl - open
• CbMAIN INV/LCA1 - closed 

LIGHTING:
• NUMERIC sw-VAR
• INTEGRAL sw • VAR
• ALERT/STATUS SW - VAR

9 Isolate shorted circuit

Sequentially power up one circuit at a 
time as lollows, noting which circuit 
causes the loss of numeric lighting 
DISPLAYS:
• DAS/ORB PHASE SW - BUS 1
• POWER SYSTEM SW - BUS 1
• EVENT TIME SW - BUS 1 

SCAN SPECT:
• INTEN DATA sw - BUS 1 

CONSOLE POWER DISTRIBUTION:
• Ha SW - EXP BUS IfNUM LTG BUS
• X-RAY TELE sw - EXP BUS l/NUM LTG BUS
• XUV SPECT sw - EXP BUS l/NUM LTG BUS
• XUV SLIT sw - EXP BUS IfNUM LTG BUS
• WLC sw - EXP BUS l/NUM LTG BUS
• SCAN SPECT sw - EXP BUS l/NUM LTG BUS
• X-RAY SPECT sw - EXP BUS l/NUM LTG BUS 

MONITOR:
• COUNTER 1 sel - ROa EXP
• COUNTER 2 sel - FSS UP/DN
• COUNTER 3 sel - FSS UR

10 Open shorted circuit

Place function switch(s) that 
cause loss of numeric lighting 
to OFF position

REMARKS

Function switch(s) in OFF 
position wiii cause the ioss 
of the display and associated 
command functions

ATM-C&D-004A

CONTROL AND DISPLAYS
BASIC DATE Wayi, 1972 CHANGE DATE P60- 1- 1972 PAGE 5.1-4



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS

C&D

LOSS OF FIXED 
NUMERIC 
LIGHTING ON 
PNL 130

IS
LIGHTING:
• NUMERIC sw-OT 
CONSOLE POWER DISTRIBUTION:
• cbMAIN INV/LCA 2 - open
• CbMAIN INV/LCA 2-closed 
LIGHTING:
• NUMERIC sw-FIXED

Is FIXED numeric lighting on?

NO

YES

Perform inflight maintenance 
procedure for the BU l/LCA 
connection and checkout

Is VAR numeric lighting on?
NO

YES

BUS Vnum(364D) SHORTED

Perform infiight maintenance 
procedure for the BU l/LCA 
Dl SCONNECT and POWER DOWN

8
LIGHTING:
• INTEGRAL cent-fully COT
• INTEGRAL sw-OFF
• NUMERIC sw-OFF
• ALERT/STATUS sw-OFF

10

©1 ) INV/LCA power supply is 
unloaded. CbMAIN INV/ 
LCA 2 is opened and closed 
to reset and reactivate INV/ 
LCA power supply

13 ©
Continue to operate

2 ) Malfunction was a transient 
short circuit condition

FIXED NUMERIC LIGHTING 
FAILURE

©
Continue to operate using BU 
l/LCA

Numeric iighting of pnl 130 
is adjustable on pnl 124

DISPLAYS:
• DAS/ORB PHASE sw-OFF
• POWER SYSTEM sw-OFF
• EVENT TIME SW - OFF 

SCAN SPECT:
• INTEN DATA sw-0^ 

CONSOLE POWER DISTRIBUTION:
• Hasw - OFF
• X-RAY TELE sw-OFF
• XUV SPECT sw - OFF
• XUV SLIT SW - OFF
• WLC sw - OFF
• SCAN SPECT sw - OFF
• X-RAY SPECT sw - OFF 

MONITOR:
• COUNTER 1 sel - OFF
• COUNTER 2 sel - OFF
• COUNTER 3 sel - Off 

CONSOLE POWER DISTRIBUTION:
• CbMAIN INV/LCA 1 - open
• CbMAIN INV/LCAl - closed 

LIGHTING:
• NUMERIC sw - FIXED
• INTEGRAL sw - VAR
• ALERT/STATUS SW - VAR

ATM-C&D-005

CONTROL AND DISPLAYS

BASIC DATE May 11 1972 CHANGE DATE —Dec- 1 1972----  PAGE 5.1-5



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS
4 C&D (Cent)

10 Isolate shorted circuit

Sequentially power up one circuit 
at a time as follows noting which 
circuit causes the loss of numeric 
lighting:
DISPLAYS:
• DAS/ORB PHASE sw - BUS 1
• POWER SYSTEM sw - BUS 1
• EVENT TIME sw - BUS 1 

SCAN SPECT:
• INTEN DATA sw - BUS 1 

CONSOLE POWER DISTRIBUTION:
• Ho sw - EXP BUS 1/NUMERIC LTG BUS
• X-RAY TELE SW - EXP BUS 1/NUMERIC LTG BUS
• XUV SPECT sw - EXP BUS l/NUMERIC LTG BUS
• XUV SLIT sw - EXP BUS 1/NUMERIC LTG BUS
• WLG sw - EXP BUS 1/NUMERIC LTG BUS
• SCAN SPECT sw - EXP BUS 1/NUMERIC LTG BUS
• X-RAY SPECT sw - EXP BUS 1/NUMERIC LTG BUS 

MONITOR:
• COUNTER 1 sel - ROLL EXP
• COUNTER 2 sel - FSS UP/DN
• COUNTER 3 sel - FSS L/R

11 Open shorted circuit

Place function switchls) which cause 
loss of numeric I ighting to OFF position

(^Function switchls) in OFF 
position will cause the loss 
of the display and associated 
command functions

ATM-C&D-006

CONTROL AND DISPLAYS

BASIC DATE 1 1972 CHANGE DATE __ Dec- 1- 1972__  PAGE ____



SKYLAB OPERATIONS HANDBOOK 
ATM

REMARKSPROCEDURESYMPTOM

(l) INV/LCA power supplies are 
being unloaded. CbMAIN 
INV/LCA 1 is opened and 
closed to reset and reactivate 
INV/LCA power supplies

Malfunction was a transient 
short circuit condition

VARIABLE ALERT/STATUS 
LIGHTING FAILURE

BUS V;ALERT 
OR

BUS VSTATUS (381DI SHORTED

With ALERT/STATUS sw in 
OFF position, shorted load is 
isolated from its power sup­
ply source

ATM-Ct4D-fl07A

LOSS OF VAR 
ALERT/STATUS 
LIGHTING ON 
PNL 130

Continue to operate

Continue to operate with FIXED 
alert/status lighting

LIGHTING:
• ALERT/STATUS sw - OFF 

Continue to operate without 
alert/status lighting

LIGHTING:
• INTEGRAL cont - fully CCW
• INTEGRAL sw - OFF
• NUMERIC sw-OFF
• ALERT/STATUS sw - OFF 

CONSOLE POWER DISTRIBUTION:
• cb MAIN INV/LCA 1 - open
• CbMAIN INV/LCA 1 - closed 

LIGHTING:
• NUMERIC sw - VAR
• INTEGRAL SW - VAR
• ALERT/STATUS sw - FIXED

Is VAR alert/status lighting on?

LIGHTING:
• INTEGRAL cont - fully CCW
• INTEGRAL sw - OFF
• NUMERIC sw - OFF
• ALERT/STATUS sw - OFF 

CONSOLE POWER DISTRIBUTION:
• cb MAIN INV/LCA 1 - open
• cb MAIN INV/LCA 1 - closed 

LIGHTING:
• NUMERIC sw-VAR
• INTEGRAL SW - VAR
• ALERT/STATUS sw - VAR
• INTEGRAL cont - fully CW

Is VAR alert/status lighting on?

BASIC DATE

CONTROL AND DISPLAYS
Mayi, 1972 CHANGE DATE Dec- 1’ 1972___ PAGE 5.1-7



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS

C&D

LOSS OF FIXED 
ALERT/STATUS 
LIGHTING ON 
PNL 130

Continue to operate

Continue to operate using 
BU l/LCA

Perform Inflight maintenance 
procedure for the BU l/LCA 
disconnect and powerdown

EIXED ALERT/STATUS LIGHTING 
FAILURE

LIGHTING:
• ALERT/STATUS sw - OFF 

Continue to operate without 
alert/status lighting

ALERT 
OR

BUS VSTATUS (381D) SHORTED

BUS V,

Perform inflight maintenance 
procedure for the BU l/LCA con- 
nection and checkout 
Is alert/status lighting on?

LIGHTING:
• ALERT/STATUS sw - OR[ 

CONSOLE POWER DISTRIBUTION:
• cb MAIN INV/LCA 2 - open
• cb MAIN INV/LCA 2-closed 

LIGHTING:
• ALERT/STATUS sw - FIXED

Is FIXED alert/status lighting on?

©

©

Cb MAIN INV/LCA is opened 
and closed to reset and reacti­
vate INV/LCA power supplies

2 ) Malfunction was a transient 
short circuit condition

ATM-C&D-008A

CONTROL AND DISPLAYS
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SKYLAB OPERATIONS HANDBOOK 
ATM

REMARKSPROCEDURESYMPTOM

PRIM TAGS AND 
CBRM STATUS LIGHTING 

FAILURE
BUSY,CBRM ST 
(374D) SHORTED

(372D) SHORTEDBUS Vn'tags ST

ATM-C&D-009A

LOSS OF PRIM 
CBRM OR TAGS 
STATUS LIGHTS 
ON PNL130

POWER SYSTEM:
• STATUS LIGHTS ENABLE sw- 

ENABLE
Continue to operate using SEC TAGS 
and CBRM status lighting

LIGHTING:
• LAMP TEST sel - OT 

POWER SYSTEM:
• STATUS LIGHTS ENABLE sw - TEST

Is CBRM status lighting on?

POWER SYSTEM:
• STATUS LIGHTS PRIM sw- PRIM
• STATUS LIGHTS ENABLE sw - OFF 

Continue to operate without CBRM 
status lighting

POWER SYSTEM:
• STATUS LIGHTS PRIM sw-SEC
• STATUS LIGHTS ENABLE sw - 

LIGHTING;
• LAMP TEST sel - TAGS

Is TAGS status lighting on?

POWER SYSTEM;
• STATUS LIGHTS PRIMsw- OFF 

LIGHTING:
• LAMP TEST sel - OFF 

Continue to operate without TAGS and 
CBRM status lighting

CONTROL AND DISPLAYS

BASIC DATE 1 1972___ CHANGE DATE —Dec- 1972----  PAGE 5.1-9



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS

SECTACS AN DC BRM STATUS 
LIGHTING FAILURE

LOSS OF SEC 
CBRMORTACS 
STATUS LIGHTS 
ON PNL 130

BUS V,CBRM ST (374DI SHORTED

Perform Inflight maintenance 
procedure BU l/LCA disconnect 
and powerdown

'TAGS ST I372D) SHORTED

LIGHTING:
• LAMP TEST sel - OFF 
Continue to operate without CBRM 
status lighting

POWER SYSTEM:
• STATUS LIGHTS ENABLE sw- 

ENABLE
Continue to operate using BU l/LCA

Perform inflight maintenance 
procedure BU l/LCA connection 
and checkout

Is CBRM and TACS status lighting 
on?

POWER SYSTEM:
• STATUS LIGHTS ENABLE sw - 

OFF
LIGHTING:
• LAMP TEST sel - TACS

Is TACS status lighting on?

POWER SYSTEM:
• STATUS LIGHTS PRIM sw- 

OFF
• STATUS LIGHTS ENABLE sw-

OFF
Continue to operate without TACS 
and CBRM status lighting

ATM-C&D-OlOA

CONTROL AND DISPLAYS
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SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM
9 C&D

LOSS OF
VATM AC 1 1361 Dl 
BUS

©
(The loss of 
VATM AC 1(361DI 
BUS results in re­
moval of AC supply 
power for the follow­
ing display functions: 
DAS/ORB PHASE ind; 
MONITOR, COUNTER 
1, 2, 3indS; EVENT 
TIME ind; SCAN 
SPECT, INTEN DATA 
ind; X-RAY SPECT, 
X-RAY IMAGE mon; 
VAR INTEGRAL and 
VAR NUMERIC 
lighting on PNL 130)

PROCEDURE

1
LIGHTING:
• INTEGRAL cont-fully CCW
• INTEGRAL sw - OFF
• NUMERIC sw - OFF
• ALERT/STATUS sw - OFF 

CONSOLE POWER DISTRIBUTION:
• cbMAIN INV/LCA 1 - open
• CbMAIN INV/LCA 1 - closed 

LIGHTING:
• NUMERIC sw - VAR
• INTEGRAL sw - VAR
• INTEGRAL cont - adjust as desired (CW)
• ALERT/STATUS sw - VAR

Are indicators, monitor and lights on?
YES Continue to operate

NO

DISPLAYS:
• DAS/ORB PHASE sw - BUS 2
• ACS CNTRS sw - BUS 2
• EVENT TIME sw - BUS 2 

SCAN SPECl:
• INTEN DATA sw - BUS 2 

CONSOLE POWER DISTRIBUTION:
• X-RAY SPECT sw - EXP BUS 2/AC BUS 2
• CbMAIN INV/LCA 1
• cb MAIN INV/LCA 2
• cb INV AC 1 - open
• CbMAIN INV/LCA 2 

LIGHTING:
• NUMERIC sw - FIXED
• INTEGRAL sw - FIXED

- open
- open

- closed

Are indicators, monitor and lights on? 
NO

YES
BUSVatmaCI I361D) failure

BUS VATM AC ! (361D) SHORTED

Continue to operate with 
fixed INTEGRAL and 
NUMERIC lighting

REMARKS

o Assumes the following 
switches on pnl 130 in 
normal configuration 
positions:
DISPLAYS:

DAS/ORB PHASE sw - 
BUS 1
ACS CNTRS sw - BUS 1 
EVENT TIME sw-BUS 1 

SCAN SPECT:
INTEN DATA sw - BUS 1 

CONSOLE POWER DISTRI­
BUTION:

X-RAY SPECT sw-OT 
BUS 1/NUMERIC LTG
BUS

X-RAY SPECT:
X-RAY IMAGE sw - 
EN/mE 

LIGHTING:
INTEGRAL sw - VAR 
NUMERIC sw - VAR

©2 ) Malfunction was a transient 
short circuit condition

ATM-C&D-on

CONTROL AND DISPLAYS
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ATM

SYMPTOM PROCEDURE REMARKS
9 C&D (Cont)

7

DISPLAYS:
• DAS/ORB PHASE sw - OFF
• EVENT TIME sw-OT
• ACS CNTRS sw - BUS I 

SCAN SPECT:
• INTEN DATA sw - OFF 

MONITOR:
• COUNTER 1 sel - OFF
• COUNTER 2 sel - OFF
• COUNTER 3 sel - 0^ 

LIGHTING:
• INTEGRAL sw - OFF
• NUMERIC sw - OFF
• ALERT/STATUS SW - OFF 

CONSOLE POWER DISTRIBUTION:
• X-RAY SPECT SW - OFF
• cbMAIN INV/LCA1 - Closed
• CbMAIN I NV/LCA 2 -ogen
• CbMAIN I NV/LCA 2 - closed

LIGHTING: ^
NUMERIC SW , .

» INTEGRAL SW-VAR- '
• ALERT/STATUS SW-VAR

8 Isolate shorted circuit

Sequentiaily power up one circuit at a time 
as foilows, noting which circuit causes the 
loss of BUS Vy^jj^ ^0j(361D)
DISPLAYS:
• DAS/ORB PHASE sw - BUSl
• EVENT TIME sw-BUSl 

SCAN SPECT:
• INTEN DATA SW - BUS 1 

MONITOR:
• COUNTER 1 sel - RaL EXP
• COUNTER 2 sel -FSSUP/DN
• COUNTER 3 sel - FSS UR 

CONSOLE POWER DISTRIBUTION:
• X-RAY SPECT sw-EXP BUSl/

NUM LTG BUS

9 Open shorted circuit

Place function switch(s) that 
cause loss of BUS VATM aci,361di 
to OFF position

(T) Function switch(s) in OFF 
position will cause the loss 
of the display and associated 
command functions

ATM-C&D-012

CONTROL AND DISPLAYS
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ATM

SYMPTOM PROCEDURE REMARKS
10 C&D

LOSS OF

VATM AC 2,362d) I 
BUS

©I
(Loss of
VATM AC 2 ,362DI 
BUS results in the 
removal of AC supply 
povver for the follow­
ing display functions: 
DAS/ORB PHASE ind; 
MONITOR, COUNTER 
1, 2, Binds; EVENT 
TIME ind; SCAN 
SPECT, INTEN DATA 
ind; X-RAY SPECT, 
X-RAY IMAGE mon; 
FIXED INTEGRAL and 
FIXED NUMERIC 
LIGHTING on PNL 
130)

10

1
LIGHTING:
• INTEGRALsw -OFF
• NUMERIC sw - OFF
• ALERT/STATUS sw-OFF 

CONSOLE POWER DISTRIBUTION:
• cbMAIN INV/LCA 2 - open
• CbMAIN INV/LCA 2 - closed 

LIGHTING:
• NUMERIC sw - FIXED
• INTEGRAL sw - FIXED
• ALERT/STATUS sw - FIXED

Are indicators, monitor and lights on?

©

YES

NO
Continue to operate

Perform inflight maintenance 
procedure for the BU l/LCA 
connection and checkout

Are indicators, monitor and lights on?
YES

NO
BUS Vatm AC 2,362D) failure

BUS VA-rM AC 2<362D) SHORTED

Perform inflight maintenance 
procedure for the BU l/LCA 
disconnect and powerdown

©

Assume any one or more 
of the following switches 
on pnl 130 in the backup 
configuration positions: 
DISPLAYS:
• DAS/ORB PHASE sw - 

BUS 2
• ACS CNTRS sw - BUS 2
• EVENT TIME sw - BUS 2 
SCAN SPECT:
• INTEN DATA sw - BUS 2 
CONSOLE POWER DISTRI­
BUTION:
• X-RAY SPECT sw 

BUS 2/AC BUS 2
X-RAY SPECT:
• X-RAY IMAGE SW - 

ENABLE
LIGHTING:
• INTEGRALsw - FIXED
• NUMERIC sw-FIXED

Malfunction was a transient 
short circuit condition

Continue to operate using 
BU l/LCA

ATM-C&D-013

CONTROL AND DISPLAYS
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ATM

SYMPTOM PROCEDURE REMARKS

10 C&D (Cont)

Jj
-off

DISPLAYS;
• DAS/ORB PHASE sw- _
• EVENT TIME sw -^f 

SCAN SPECT:
• INTEN DATA sw -o[f 

MONITOR:
• COUNTER 1 sel - off
• COUNTER 2 sel
• COUNTER 3 sel - off 

CONSOLE POWER DISTRIBUTION:
• X-RAY SPECT sw - off 

LIGHTING:
• INTEGRAL sw -of[
• NUMERIC sw -off 

CONSOLE POWER DISTRIBUTION: 
cbMAIN INV/LCA 2 - open
cb MAIN INV/LCA 2 - closed

Isolate shorted circuit

Sequentially power up one circuit at 
a time as follows, noting which circuit 
causes the loss of bus VATM at 9I362D) power 
LIGHTING:
• NUMERIC sw - fixed
• INTEGRAL sw - fixed 
CONSOLE POWER DISTRIBUTION:
• X-RAY SPECT sw - EXP BUS 2/

AC BUS 2
DISPLAYS:
• DAS/ORB PHASE SW - BUS 2
• EVENT TIME sw - BUS 2 
SCAN SPECT
• INTEN DATA sw - BUS 2 
MONITOR;
• COUNTER 1 sel - ROLL EXP
• COUNTER 2 sel - ESS UP/DN
• COUNTER 3 sel - ESS L/R

ID I Open short circuit

Place function switch(s) that 
cause loss of bus VATM AC 2I362D) 
power to OFF position

Function switch(s) in OFF 
position will cause the loss 
of the display and associated 
command functions

ATM-C&D-D14

CONTROL AND DISPLAYS
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ATM

SYMPTOM PROCEDURE REMARKS

1 EPS 
POWER SYSTEM

ALERT

Lt on if;
Solar panel voltage 
below BATT VOLTAGE 
and BAH CHG not 
complete (third 
electrode signal not 
present)

BATT CHG LT 
FAILED ON

INADVERTANT 
BATT CHG ALERT 

INDICATION

Turn CHGR on and verify tb 
has returned to bp position

POWER SYSTEM:
• POWER MONITOR sel - BAH
• Select sw -1 through 12 and 

13 through 18
• CBRM select -1 through 12 and 

13 through 18

Note CBRM number when tb goes 
to bp

Consult STDN

Is PWR SYS ALERT 
It on?

Is BAH CHG It still on?

Consult STDN

Is BAH CHG ALERT It 
still on?

Is BATT CHG ALERT It 
still on?

• Turn CHG off

Is BAH CHG still bp?

BATT RECHG 
TRANSISTOR 

SHORTEDDoes BATT CHG ALERT 
It go out at next sun­
rise?

CBRM COMPONENT 
OUT OF TOLERANCE

BATT CHG TB FAILED 
IN BP POSITION

MORE THAN ONE BAH 
FAILED TO CHARGE

Continue to select CBRMs. 
.Note other bp positions

SELECTED CBRM 
FAILED TO CHARGE

POWER SYSTEM:
• Power Monitor 

sel - 0^ BUS 1 or 
BUS 2

Is BAH CHGtb-bp?

(T) If BAH CHG ALERT It is a 
true indication, tb will be bp 
in one of these positions

A CHGR off function removes 
the ground from the BATT 
RECHG incomplete transistor 
and should reset BAT CHG 
tb to gray and BATT CHG 
ALERT It to off

(3} Computer day signal removes 
ground from the BATT 
RECHARGE incomplete transis­
tor and should reset BATT 
CHG tb to gray and BATT CHG 
ALERT It to off

Q BATT RECHG incomplete 
transistor shorted or BATT 
CHG It relay failed closed

( 5 ) Battery may have required two 
cycles to complete its charge

( b) For multiple CBRM malfunc- 
tions, consult STDN for power 
management advice

ATM-EPS-OOIA
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and will not deflect without 
powerPOWER SYSTEM

Meter has input power and 
signals but has lost internal 
relay. Loss of relay will 
leave REG/BUS/BAT ind 
power fail It on but will not 
affect meter reading

YELLOW
REG/BUS/BAT ind 
pwr fail It on

(Lt comes on if 
power to REG/BUS/ 
BAT ind is removed)

REG/BUS/BAT 
METER HAS FAILED

^^Failure of relay K42D or the 
Power Monitor sel in the 
OFF position removes power 
to the indicators with resultant 
loss of crew monitoring capa­
bility

POWER MONITOR SEL HAS FAILED 
IN THE OFF POSITION 

OR
RELAY K42D HAS FAILED

Failure of POWER SYSTEMS 
sw circuitry loses crew 
monitoring capability of 
REG/BUS/BAT ind and REG/ 
BAT ind. TM can be used 
for monitoring

Oi SPLAYS:
POWER SYSTEM SW 
CiRCUlT FAiLED

PRIMARY BUS V311D 
(CMD/DEPLOY/BUS 1) 

FAILED
ATM-EPS-004A

Is REG/BAT ind 
power fail It on?

METER INTERNAL 
RELAY K44D HAS 

FAILED

Does WATT - HOUR ind reset?

POWER SYSTEM:
• WATT - HOUR RESET sw - MAN

CONSOLE POWER DISTRIBUTION:
• cb CMD/DEPLOY/EVA BUS 1 & 2 - 

closed (verify)
DISPLAYS:
• POWER SYSTEM sw - BUS 2
Is REG/BAT ind power fail It on?

Do AMPS and VOLTS indicators 
change readings?

POWER SYSTEM:
• Power Monitor sel - BMor REG
• CBRM SELECT sw-(M2)
• CBRM SEL sel - rotate through

several positions

BASIC DATE

ELECTRICAL POWER SUBSYSTEM
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EPS

POWER SYSTEM

YELLOW

REG/BAT ind pwr 
fail It on

METER INTERNAL 
RELAY K430 HAS 

FAILED
(Lt comes on if 
power to REG/ 
BAT ind is 
removed)

REG/BAT METER 
HAS FAiLED

POWER MONITOR SEE HAS 
FAILED IN THE OFF POSITION 

OR
RELAY K42D HAS FAILED

DISPUYS:
POWER SYSTEMS SW 

CIRCUIT FAILED

PRIMARY BUS V311D OR V321D 
(CMD/DEPLOY/EVA BUS 1 OR 2) 

FAILED

Is REG/BUS/BAT power fail 
It on?

Does WAn - HOUR ind reset?

POWER SYSTEM:
• WATT - HOUR RESET sw - MAN

Do AMPS and °F indicators change 
readings?

POWER SYSTEM;
• Power Monitor sel - BAT or REG
• CBRM SELECT sw - (1-12)
• CBRM SEL sel - rotate through 

severai positions

CONSOLE POWER DISTRIBUTION:
• cb CMD/DEPLOY/EVA BUS 1 & 2 - 

closed (verify)
DISPUYS:
• POWER SYSTEM sw - BUS 2

Is REG/BUS/BAT ind power faii It on?

Meters will not return to 0 
and will not deflect without 
power

(7^ Meter has input power and 
signals but has lost internal 
relay. Loss of relay will 
leave It on but will not affect 
meter reading

(T) Failure of relay K42D or the 
y Power Monitor sel in the 

OFF position removes power 
to the indicators with resul­
tant loss of crew monitoring 
capability

Failure of POWER SYSTEMS 
sw circuitry loses crew 
monitoring capability of 
REG/BAT ind and REG/BUS/ 
BAT ind. TM can be used 
for monitoring

ATM-EPS-005A
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EPS
POWER SYSTEM

AUXILIARY POWER SUPPLY 
IS OUT-OE-TOLERANCE

YELLOW

CBRM STATUS REG 
It (1-181 on

(see (^IJ.I Lt comes 
on if component is 
removed from the 
system. The com­
ponent is removed 
automaticaiiy when 
toierance iimits are
exceeded. (See (?) 
and (T)-1

PWR SYS Alert 
Lt comes on as a 
warning it prior to 
CBRM STATUS REG

REG VOLTAGE IS STILL 
OUT-OF-TOLERANCE

REG VOLTAGE IS 
OUT-OF-TOLERANCE

Malfunction has corrected itself

Out-of-tolerance condi­
tion has been corrected

AUXILIARY POWER SUPPLY IS 
STILL OUT-OF-TOLERANCE

Periodically attempt to reapply REG 
to the system

Periodically attempt to reapply 
REG and CHGR

POWER SYSTEM:
Are CBRM STATUS CHGR 
Its (1-181 and CBRM 
STATUS BAT Its (1-18) on?

POWER SYSTEM:
• Power Monitor sel - REG
• SELECT sw - "W?' or "13-18"
• CBRM SELECT sw - Number of failed REG
• REG sw - ON

Is REG It on?

Are CHGR, BAT, and REG Its still on?

POWER SYSTEM:
• Power Monitor sel - REG
• SELECT sw - "M?' or "13-18"
• CBRM SELECT sw - Number of failed REG
• CHGR sw -QN
• REG sw - ON

©

©

©

©

©

CBRM STATUS It (1-18) 
refers to the same CBRM 
throughout the procedure

The Auxiliary Power Supply 
is out-of-tolerance if its 
voltage is <14.8 or >15.2 
Vdc. All components of 
CBRM - CHGR, BAT, REG, 
and Solar Array Input 
Contactor will be 
automatically disconnected 
from the system removing 
one-eighteenth of ATM 
EPS power capability

REG voltage is out-of­
tolerance (high) if it exceeds 
31.8 + 0.? volts. REG will 
be automatically dis­
connected from the system 
removing one-eighteenth 
of ATM EPS power capability

REG can be reapplied to 
the system by placing the 
CBRM ALL ON sw to ON, 
but extra noise may be 
introduced into the system

Component will not be 
reapplied to the system 
automatically if the mal­
function corrects itself. 
It must be reinitiated

ATM-EPS-006A
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EPS
5 POWER SYSTEM□

YELLOW

CBRM STATUS CHGR 
It 11-18) on (see(T)) 
and CBRM STATUS 
BAT It (1-18) on.

CHGR and BAT com­
ponents are removed 
from the system 
simultaneously 
when tolerance 
limits of BAT are 
exceeded <see(^ and 
(^. I Lts come on 
when components 
are removed

PWR SYS Alert 
Lt comes on as a 
warning It prior to 
CBRM STATUS CHGR 
It and CBRM STATUS 
BAT It

u
POWER SYSTEM:

Is CBRM STATUS REG 
It (1-181 on?

YES

NO

0)
CHGR AND 

DISCONNEC 
OUT-OF-TOtERA

BAT HAVE
TED DUE TO

NCE CONDITIONS

AUXILIARY POWER SUPPLY 
IS OUT-OF-TOLERANCE

©

©

20

CBRM STATUS It 11-181 
refers to the same CBRM 
throughout the procedure

The Auxiliary Power Supply 
is out-of-tolerance if its 
voltage is <14,8 or 
>15.2Vdc. All components 
of CBRM-CHGR, BAT, REG, 
and Solar Array Input 
Contactor will be disconnect­
ed removing one-eighteenth 
of ATM EPS power capability

©

POWER SYSTEM:
• Power Monitor sel - BAT
• SELECT sw-"1-12" or "13-18"
• CBRM SELECT sel - Number Of 

failed CHGR/BAT
• Note l>F on BAT ind

Does BAT temp exceed 122° F?

5

YES

NO

CHGR AND BAT 
TRIPPED OFF 

DUE TO BAT OVER TEMP

POWER SYSTEM:
• Note voltage on 

REG/BUS/BAT ind

Does BAT voltage vs temp 
reading exceed curve 
iimits?

12

Out-of-Tolerance conditions 
that will cause the CHGR 
and BAT to trip off are:
a. BAT temp >50° C (122° FI
b. BAT voltage vs temp high 

(trip off limit)
c. BAT voltage <26.4

d. BAT discharge current 
>25A (Maximum dis­
charge current reading 
on REG/BAT ind and on 
TM is 20 AMPS. Any 
larger current is 
acceptable for cutoff)

NO
• Periodically monitor BAT temp 
Does BAT temp still exceed 122° F?

YES

YES

NO
Continue to monitor

CHGR AND BAT 
TRIPPED OFF 

DUE TO HIGH VOLTAGE VS 
TEMP READING

NO

10
• Periodically monitor 

voltage vs temp 
reading

© Out-of-tolerance condition 
of BAT causes loss of that 
CBRM's power during 
orbital night and degrades 
ATM EPS dark capability 
by one-eighteenth

Is BAT voltage <26.4 5 Vdc? YES

Ino

Does BAT voltage vs temp 
still exceed limits?

YES

11

Continue to monitor

CHGR AND BAT TRIPPED 
OFF DUE TO LOW VOLTAGE

IE
ATM-EPS-007A
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5 EPS (Cont)

POWER SYSTEM: 
• REG sw - ON

Out-of-tolerance 
condition has been 
corrected

AUXILIARY POWER 
SUPPLY IS STILL 

OUT-OF-TOLERANCE Periodically attempt to 
reinitiate CBRM

Did CBRM STATUS CHGR 
It 11-181 and CBRM STATUS 
BAT It (1-18) go out?

CHGR AND BAT TRIPPED 
OFF DUE TO HIGH 

CURRENT DISCHARGE

Does the AMPS meter needle 
peg the scale at -20A?

POWER SYSTEM:
• CHGR sw - ON
• Note AMPS reading on REG/ 

BAT ind

© The Auxiliary Power Supply 
is out-of-tolerance it its 
voltage is <14.8 or 
>15.1 Vdc. All components 
of CBRM-CHGR, BAT, REG, 
and Solar Array Input 
Contactor will be disconnect­
ed removing one-eighteenth 
of ATM EPS power capability

Out-of-tolerance condition 
of BAT causes loss of that 
CBRM's power during 
orbital night and degrades 
ATM EPS dark capability 
by one-eighteenth

CHGR and BAT can be 
reapplied to the system by 
placing the CBRM ALL ON 
sw to ON, but extra noise 
may be introduced into the 
system

Components will not be 
reapplied to the system 
automatically if the mal­
function corrects itself.
It must be reinitiated

Reverify step 4 configuration

©

©

©

ATM-EPS-008A
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PRIMARY SYNC 
GENERATOR CIRCUITRY 

FAILURE

NO IMAGE ON 
EITHER MONITOR 
FROM ANY 
CAMERA • SYNC GEN sw - SEC

Continue normal opera­
tion

(^Loss of sync generator redun­
dancy

TV MONITOR CIRCUITRY 
FAILURE

NO IMAGE ON 
ONE MONITOR 
FROM ANY 
CAMERA

Continue normal 
operation

INADVERTENT POWER 
RELAY OPERATION

SWITCHER/PROCESSOR 
CIRCUITRY FAILURE

Continue operation using 
remaining monitor system

Does monitor display 
camera images?

Does monitor display camera 
images?

DAS:
• Key - 40O46E
• Key - 40167E

Commands power to Switcher/ 
Processor No. 1 (40046EI and 
Switcher/Processor No. 2 
(40167E)

^2J Commands exchange of moni- 
tor video image with Switcher/ 
Processor No. 1 output to 
MON 2 and Switcher/Processor 
No. 2 output to MON 1

Loss of dual monitor capability©

ATM- I&CS-008
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1 TCS

Panel 207

YELLOW

Lt on if:

PUMP AP<25 PSID
COOL TEMP <45'’ F

PUMP AP 
LOWHTR TEMP >150° F

CSTR IN “F 
ABNORMAL

HTR °F X 10

HTR TEMP CAUTION & WARNING 
INPUT CIRCUIT FAILEDATM CNST THERM CAUTION & 

WARNING SYSTEM FAILED

ATM
CNST

THERM

CANISTER THERMAL: 
• MONITOR sw-

CSTR IN "F

PUMPAP CAUTION & WARNING 
INPUT CIRCUIT FAILED

CSTR IN °F CAUTIONS WARNING 
INPUT CIRCUIT FAILED

Is CSTR IN <45° For >55° F?

CANISTER THERMAL:

• MONITOR sw-

Is PUMP AP <25 psid?

CSTR IN °F
PUMP AP

Panel 207:
• ATM CNST HTR TEMP sw - 

down (Inhibit)

Is ATM CNST THERM It out? CANISTER THERMAL: 
• MONITOR sw - HTR°FX 10

Panel 207:

Is ATM CNST THERM It out?

• ATM CNST PUMPAP SW-
down (inhibit)

Panel 207:
• ATM CNST COOL TEMP sw - 

down (inhibit)

Is ATM CNST THERM It out?

ATM-TCS-001A
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TCS

PUMP AP LOW

<25 psid 
(nominal value, 
25-31 psid)

1
Is PUMP AP • 0 psid? YES

NO

YES
Is PUMP AP fluctuating 
rapidly?

ID
CAN I STEP THERMAL:

• MONITOR sw ■
SYS P

PUMPOUT °FX 10

Is SYS P <7 psi?

NO
NO YES

CANISTER THERMAL:
• PUMP sw - SECONDARY

Is PUMP AP <25 psid?

NO

.1y
PRIMARY PUMP FAILURE

7

YES

SYSTEM FLUID LEAK 
OR

ACCUMULATOR BELLOWS 
FAILURE

' ' 1 ' '1 ^ ,
WARNING

ill

Structural damage may occur to 
pump due to cavitation and could 
create crew or equipment hazard

CANISTER THERMAL:
• PUMP sw - Cycle

PRIMARY-OFF-SECONDARY 
(Repeat several times)

Is PUMP AP <25 psid?

11

NO

PUMP CHECK VALVE 
FAILED

INTERMITTENTLY

8

YES

CANISTER THERMAL:
• PUMP sw - OFF
• CONTROLLER SW - OFF
• HTR PWR sw - OFF

PUMP CHECK VALVE FAILURE 
OR

PUMP AP TRANSDUCER FAILURE

T---- ^
CANISTER THERMAL;
• PUMP sw - Select pump 

providing higher AP

ACCUM VOL (%) can be used 
as backup measurement for 
SYS P. An approximate 
direct relationship exists 
between 0% and 80% ACCUM 
VOL (%l

0% • 7 psi 
80% ■ 13 psi

SYS P will normally vary 
from 11 to 13 psi; operat­
ing limits are 7 to 19 psi

© Depletion of fluid beyond that 
required to maintain pump 
net positive suction pressure 
will cause pump to cavitate 
as indicated by PUMP AP 
fluctuating rapidly with peak- 
to-peak magnitude of k15 
psid. 3 psia is required 
pump inlet pressure if gas 
content of coolant is 2% or 
less

(3^Optional command table 
to back up panel sw (s)

DAS
CMD

OCTAL
CODE

PUMP
• PRI 10064
• SEC 10012
• OFF 10113

CONTROLLER
• OFF 10075

HTR PWR
• OFF 10165

ATM-TCS-002A

THERMAL CONTROL SUBSYSTEM
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3a

TCS

PUMP AP

>31 psid

CSTR IN "f LOW

CSTR IN °F HIGH

PUMPAP HIGH

PRIMARY CONTROLLER 
FAILED

PRIMARY PUMP FAILURE

CANISTER THERMAL:
• PUMP sw - SECONDARY

Is PUMP A P >31 psid?

FLUID LINE OBSTRUCTION 
OR

GAS GENERATION DUE TO 
CORROSION

CANISTER THERMAL:
• PUMP sw - cycle PRIMARY 

£p, SECONDARY several 
times in attempt to clear 
obstruction

FLOW PATH SELECTOR VALVE FAILED 
OR

CANISTER INLET TEMP MONITOR 
CIRCUIT FAILED

CANISTER THERMAL:
• CONTROLLER sw - SECONDARY 

WAIT 30 MIN

CANISTER THERMAL:

PUMP AP >31 psid

• MONITOR sw- CSTR IN "F
PUMP A P

PUMP AP<25 psid PUMP AP 25 to 31 psid

During vehicie maneuvers, 
such as ZLV at high 3 angies 
CSTR in °F may exceed 55° F 
due to soiar heating of the 
radiators

HEATER sw must be in 
AUTO position to switch 
controilers

(2) Optionai command tabie 
to back up panei sw Is)

DAS
CMD

OCTAL
CODE

CONTROLLER
• SEC 10105

PUMP
• PRI 10064
• SEC 10012
• OFF 10113

©IFPSV faiiure mode wili de­
grade TCS performance. 
CSTR IN °F monitor failure 
mode will not affect TCS 
performance
Temp monitor circuit failure 
can be determined by moni­
toring PUMP OUT °F X 10. 
This value will change cor­
responding to the inlet temp 
if the temp is off nominal 
Reduced coolant flow will 
degrade TCS performance

ATM-TCS-003A

THERMAL CONTROL SUBSYSTEM
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>70° F

CANISTER THERMAU 
• HTR PWR sw - AUTO

HTR TEMP TRANSDUCER 
FAILURE

PRIMARY TEMP 
CONTROLLER LOOP 

FAILURE

CANISTER THERMAL:
• HTR PWR sw - OFF 

- WAIT 30 MIN

Is HTR TEMP decreasing?

CANISTER THERMAL:
• HTR PWR sw - AUTO
• CONTROLLER sw - SECONDARY

Optional command table 
to back up panel sw (s)
DAS
CMD

OCTAL
CODE

HTR PWR
• AUTO 10114
• OFF 10165
CONTROLLER
• SEC 10105

® Does not affect 
performance of TCS

ATM-TCS-004A
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TCS

SYS P LOW

<7 psi

1
o

CANISTER THERMAL:
ACCOM VOL (%)

• MONITOR sw ' hTR X 10

ACCOM VOL (%) not proportional to 
SYS P

ACCOM VOL (%l proportional to SYS P

SYSTEM PRESSORE TRANSDOCER 
OR

ACCUMOLATOR BELLOWS FAILED

SYSTEM FLOID LEAK
©

©

Continue normal operations, maintain 
close observance of POMP AP

CANISTER THERMAL:
POMP -AP • MONITOR sw - csjR ||\j "f

Possible crew hazard condition due to 
vaporized fluid contaminating crew 
garments/faceplates during EVA

■iW ARMING' ©

©
©

SYS P has approximate 
direct relationship to 
ACCOM VOL (%l between 
0 and 80%,

0% ' 7 psi 
80% ' 13 psi 

Nominal values:
11 to 13 psi 
60 to 80%

Operating limits:
7 to 19 psi 
0 to 100%

Insufficient onboard dis­
plays to determine actual 
failure. STD lias sufficient 
parameters via telemetry

Degraded experiment data 
due to optical contamination 
from vaporized fluid is 
possible. Location of fluid 
(i.e., inside or outside of 
canister) determines 
effects on ATM experiments 
vs OWS experiments

Pump cavitation may occur 
if pump inlet pressure 
(SYS P) falls below 3 psia

Optional command table 
to back up panel sw(sl

QQ
Pump cavitation, as indicated by PUMP AP

6 Shut down TCS to reduce 
leak rate

fluctuating rapidly with peak-to-peak magni- CANISTER THERMAL:
tude of ~ 15 psid, may cause structural • PUMP sw - OFF
damage and create a crew or equipment • CONTROLLER sw - OFF
hazard • HTR PWR sw - OFF

©

DAS OCTAL
CMD CODE
PUMP
• OFF 10113
CONTROLLER 
• OFF 10025
HTR PWR 
• OFF 10165

Loss of TCS will result in 
degraded ATM experiment 
data due to thermal stresses 
adversely affecting optical 
alignment

Q®.
If PUMP cavitates, shut down TCS

CANISTER THERMAL:
• PUMP sw - OFF
• CONTROLLER SW - OFF
• HTR PWR SW - OFF

ATM-TCS-005A

THERMAL CONTROL SUBSYSTEM
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TCS

SYS P HIGH

> 19 psi

1
CANISTER THERMAL: 
• MONITOR sw ■ ACCOM VOL CM

" HTR CF X 10

Is ACCOM VOL (%) high (^lOC*.)?

o
YES

11

NO

El

2

CA

•
9ISTER THERMAL:

POMP - AP 
MONITOR sw CSTR|N»p

Is POMP AP >31 psid?

SYSTEM PRESSORE 
INSTROMENTATION 

OR
ACCOMOLATOR BELLOWS 

FAILORE

NO

Is CSTR INSSS" F?

NO

8
SYSTEM PRESSORE 
INSTROMENTATION 

FAILORE

[7777777777
'JWARNIN&'-V/////////A

SYS P high may cause structural 
damage and create crew or equip­
ment hazard

YES

YES

CANISTER THERMAL; 
• POMP sw - 

SECONDARY

Is POMP AP >31 psid?

NO

Q
PRIMARY

POMP
FAILORE

PRIMARY 
HEATER FAILED 

ON

SYS P has approximate 
direct relationship with 
ACCOM VOL (%) for values 
between 0% and 80% 
Nominal values are:

0% = 7 psi 
80% = 13 psi

Direct relationship is not 
true above 80%, however 

100% = 19 psi

Insufficient onboard 
displays to determine 
actual failure. SOfficient 
parameters are telemetered 
to STDN

Optional command table 
to back up panel sw (s)

©

YES

DAS
CMD

OCTAL
CODE

POMP
• PRI 10064
• SEC 10012
• OFF 10113

HTR PWR
• AOTO 10114
• OFF 10165

CONTROLLER
• SEC 10105
• OFF 10025

4

GAS GENERATION
IN COOLANT

DOE TO 
CORROSION

CANISTER THERMAL:
• HTR PWR sw - OFF

• MONITOR sw - SYS P
POMP OOT °F X 10

WHEN SYS P DROPS BELOW 19 psi;
• HTR PWR sw - AOTO
• CONTROLLER SW - SECONDARY

0

©

Abnormally high pump 
inverter voltage causes 
pump to operate above 
nominal speed

TCS plumbing proof 
pressure is 75 psig. 
SYS P of 44 psi plus 
POMP AP of 31 psid 
will reach this value

CANISTER THERMAL: 
• POMP sw - select 

pump providing 
lower POMP A P

12
CANISTER THERMAL:

SYS P
• M0NIT0R sw ■ PUMP OOT °F X 10

WHEN SYS P EXCEEDS 44 psi;
• POMP sw - QLF
• CONTROLLER sw - OFF
• HTR PWR sw - 2Ef

© Loss of TCS will result 
in degraded ATM experi­
ment data due to thermal 
stresses adversely 
affecting optical alignment

ATM-TCS-006A
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TCS

ACCUM VOL (%l

<60%

1

CANISTER THERMAL: 
• MONITOR sw SYS P

PUMP OUT °F X 10
SYS P not proportional to ACCUM VOL (%) SYS P proportional to ACCUM VOL (%) 

and decreasing with time

ACCUM VOL TRANSDUCER FAILED 
OR

ACCUMULATOR BELLOWS FAILED

TCS\M
SYS P LOW

SYS P has approximate 
direct relationship with 
ACCUM VOL (%) for values 
between 0% and 80%. 
Nominal values are:

0% ■ 7 psi 
80% ■ 13 psI

Insufficient onboard instru­
mentation to determine 
actual failure. STDN has 
sufficient parameters via 
telemetry

Continue normal operations, 
maintain close observance of 
SYS P

■y-rT7-r7-r7-77
WARNING
■/////////A

Do not allow SYS P to rise 
above 44 psi or structural 
damage may occur and 
create crew or equipment 
hazard

TCS plumbing proof pressure 
is 75 psig. SYS P of 44 psi 
plus PUMP AP of 31 psid will 
reach this value

When SYS P rises to 44 psi:

CANISTER THERMAL:
• PUMP sw- OFF
• CONTROLLER sw - OFF
• HTRPWR sw-OFF

© Loss of TCS will result in 
degraded ATM experiment 
data due to thermal stresses 
adversely affecting optical 
alignment

©Optional command table 
to back up panel sw (s)

DAS
CMD

OCTAL
CODE

PUMP 
• OFF 10113

CONTROLLER 
• OFF 10064

HTR PWR 
• OFF 10165

ATM-TCS-007A
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SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS
1 ARCS 

C/W

CLUSTER ATT

------Rn------
Lt on if:
HI RATE
THRUSTER STUCK

©
NOTE: These procedures corre­

spond to Phase 11 ATMDC 
software definition

Was the CLUSTER ATT 
It on temporarily?

YES

NO

Temporary HI RATE 
condition (CM 
condition no. 2)

©

Determine which failure

AniTUDE CONTROL SYSTEM:
• MODE EXP PTC SW - STBY; tb - STY
IsaTACS It on? YES

NO

Inhibit stuck thruster
For firing thruster,
ATTITUDE CONTROL SYSTEM: 
• TACS 1, 12, 3, 4, 5, 6) sw - 

INHIBIT
Is the TACS It on?

Check rates

MONITOR:
• COUNTER 1, 2, 3 sel -J0Z, fly 

indXXXX (deg/sec)—--------
Are rates >0.35 deg/sec? NO

YES

ARCS
lb 1

THRUSTER 
STUCK OPEN 
MECHANICALLY

YES

©
Is ACS or CMC MALE 
ALERT It on?

ARCS
la 1 HI RATE

NO

The two conditions are:
a. HI RATE is active when 

the RSS of ily, ;0Z 
>0.35 deg/sec

b. THRUSTER (TACS) STUCK 
test failure produces this 
condition when the 
absolute value of the 
momentum component 
about any axis due to 
TACS firings exceeds a 
preset limit over 1/2 of 
an orbit. THRUSTER 
STUCK is reset by 
52003, 50000

( 2 ) Thruster stuck test exceeds 
limit

©
THRUSTER ARCS
STUCK OPEN

1 FI FCTRICAI1 Y Id 1

NO

YES

©
7 Check for rate gyro failure or

CMG Auto reset
DAS:
• Key - 52003E CMPTR DATA

50001E ALERT CONDITIONS
MONITOR:
• COUNTER 1 sel - DAS; ind - AXXX

Does A • 1 or 9? NO

© ©
ARCS
Ic 1

THRUSTER
STUCK
CLOSED

3 ) HI RATE condition (RSS of 
vehicle rates >0.35 deg/sec) 
can be caused by severe 
leakage

Full-on rate gyro failure 
or CMC Auto reset can cause 
stuck thruster test limit to 
be exceeded without a 
thruster failure

YES

Reset CAUTION/WARNING conditions

ATTITUDE CONTROL SYSTEM:
• MODE sw - SOLAR INERTIAL or

EXP PTG: tb - SI or EXP
DAS:
• Key - 52003E CMPTR DATA

50000E cm CONDITIONS 
PANEL 207 CAUTION/WARNING 
INHIBIT PANEL:
• CLUSTER AH It - off

ARCS
4 3

ALERT
ACS

ATM-APCS-001

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

PROCEDURESYMPTOM REMARKS
la APCS 

C/W condition no. ■ 2

ATM-APCS-002

HI RATE

TAGS PRESSURE 
SYSTEM FAILURE

SKYLAB PRESSURE 
SYSTEM FAILURE

WasaRAPIDAPIton?

PANEL 207 CAUTION/WARNING 
INHIBIT PANEL:

MONITOR:
• ACS sel - TAGS P; ind - XX%
Is there a TAGS P leak?

AniTUDE CONTROL SYSTEM:
• MODE SOLAR INERTIAL SW- 

SOLAR INERTIAL: tb - SI

Reselect SI attitude

Skylab:
• Oxygen pressure ind - steady
• Nitrogen pressure ind - steady
• Radiator pressure ind - steady
Is there a SWS pressure system leak?

Monitor Skylab pressure systems for leaks

Are0x, Dy. and0Z decreasing?

MONITOR:
• COUNTER 1 sel -/x; ind - XXX. X (deg)
• COUNTER 2 sel -J^; ind - XXX. X (deg)
• COUNTER 3 sel ind - XXX. X (deg)

Monitor attitude

Arej3'z, Sy, and 0y decreasing?

MONITOR:
• COUNTER 1 sel - 0'Zi ind - 

. XXXX (deg/sec) ~
• COUNTER 2 sel-0X; ind- 

. XXXX (deg/sec) —
• COUNTER 3 sel-ily; ind- 

. XXXX (deg/sec) —

Monitor rates

When CSM is ready,
ATTITUDE CONTROL SYSTEM:
• MODE EXP PTG sw - STBY; tb - STY 
Voice instruct CSM to hold attitude 
ATTITUDE CONTROL SYSTEM:
• MOMENTUM DUMP CAGE sw - ZERO H; 

tb - CGE
MONITOR:
• Monitor attitude and rate information
• ACS sel - Hx, Hy, HZ/HT; ind - (verify 0%)

XFER to CSM CONTROL

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

SYMPTOM
la ARCS (Conti

PROCEDURE

ALERT
ACS

ALERT 
CMC MALE

Is the PANEL 130 ALERT ACS It on?

Is the PANEL 130 ALERT CMC 
MALE It on?

CSM PRESSURE 
SYSTEM EAILURE

Notify STDN of vehicle HI 
RATE condition

Correct or inhibit pressure 
system failure

Verify the off-nominal 
configurations from a status 
word configuration list in the 
ATM DC DAS command listing

Is there a CSM pressure system leak?

Oxygen pressure ind - steady 
Nitrogen pressure ind - steady 
Hydrogen pressure ind - steady 
SPS pressure ind - steady

Instruct CSM pilot to monitor 
pressure system for leaks

DAS:
• Key - 52003E CM PTR DATA

50012E STATUS WORD 2
MONITOR:
• COUNTER 1 ind - 0777 ) Nominal
• COUNTER 2 ind - 0000 J Configuration

Is the status word in an off-nom inal 
configuration?

Verify rate gyro operation

DAS:
• Key - 52003E CMPTR DATA

50011E STATUS WORD 1
MONITOR:
• COUNTER 1 sel - ind -1133
• COUNTER 2 sel - DAS; ind - 1100
Is the status word in an off-nominal 
configuration?

Verify control systems enabled

Nominal
Configuration

REMARKS

© Verify that the rate gyros 
for all three axes are in 
the proper configuration 
and that no rate gyro 
integral test failure has 
been detected

ATM-APCS-003

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

SYMPTOM PROCEDURE REMARKS
la ARCS (Conti

Continue with normal 
operations

Was XFER to CSM CONTROL 
performed?

PANEL 207 CAUTION/WARNING 
INHIBIT PANEL;
• CLUSTER ATT It-off (verify)

DAS:
• Key- 52023E CIVIG NOMINAL CAGE 

MONITOR:

• Monitor attitude and rate information
• Wait until rates <0.03 deg/sec (Approximately 2 min) 
Instruct CSM to release attitude control
ATTITUDE CONTROL SYSTEM:
• MOMENTUM DUMP CAGE sw RELEASE; tb - gray
• MODE sw - SOLAR INERTIAL or EXP PTG (as appropriate); 

tb - SI or EXP

XFER to ATM CONTROL

© The CLUSTER An It will 
turn off when the RSS 
of the vehicle body rates 
become <0.35 deg/sec

ATM-APCS-004

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

SYMPTOM PROCEDURE REMARKS
lb ARCS

C/W condition no. -1

THRUSTER 
STUCK OPEN 
ELECTRICALLY

THRUSTER 
STUCK OPEN 
MECHANICALLY

TACS MECHANICAL 
FAILURE

ATTITUDE CONTROL SYSTEM:
• TACS 1 (2, 3, 4, 5, 61 sw - ENABLE
• MODE SOLAR INERTIAL sw - 

SOLAR INERTIAL; tb - SI
MONITOR:
• ACS sel -TACS P: ind -XX%
• Monitor TACS P decrease to 0%

DAS:
• Key -52010E INHIBIT

50001E TACS CNTL CAPABILITY
• Key - 52011E ENABLE

50000E CMC CONTROL 
ATTITUDE CONTROL SYSTEM:
• MOMENTUM DUMP CAGE tb - gray

Return to solar inertial

© TACS will blow down to 0% 
within 15 min. Attitude 
should return to SI ±3° 
±2“, ±2"with the CMGs 
caged to a nominal 
momentum

ATM-APCS-005

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

PROCEDURE REMARKSSYMPTOM

Small arbitrary attitude 
maneuvers wiii be performed 
about the Y and Z axes to 
check for a stuck closed 
thruster

TAGS THRUSTER STUCK 
CLOSED

Inhibiting the thruster on 
the C&D panei reminds the 
crevithe thruster is faiied 
ciosed

Excessive thruster firings 
can cause stuck thruster 
test limits to be exceeded 
without a thruster faiiureTHRUSTER STUCK SOFTWARE 

TEST LiMlTS EXCEEDED

THRUSTER 
STUCK OPEN 
ELECTRiCALLY

ATM-APCS-006

THRUSTER
STUCK
CLOSED

ATTiTUDE CONTROL SYSTEM: 
• MODE SOLAR iNERTIAL 

sw- SOLAR INERTiAL:

Reacquire Si ahd ihhibit 
C/W

For the faiied thruster

ATTiTUDE CONTROL SYSTEM:

Inhibit ciosed thruster

sw - INHiBIT

2 I Return to Soiar Inertiai

Wait 1 min 
DAS:
• Key - 52020E COARSE MNVR

50000E0 DEGREES, X AXIS 
51007E-7 DEGREES, Y AXIS 
50000E0 DEGREES, Z AXIS

Did thruster 1 It illuminate?

Wait 1 min

DAS:
• Key - 52020E COARSE MNVR

50000E 0 DEGREES, X AXIS 
50000E 0 DEGREES, YAXIS 
50007E 7 DEGREES, Z AXIS

Did thruster Its 2 and 6 illumihate?

Perform +Z TAGS maneuver

Wait 1 min

DAS:
• Key - 52020E COARSE MNVR

50000EO DEGREES X AXIS 
50000E 0 DEGREES YAXIS 
51007E -7 DEGREES Z AXIS

Did thruster Its 3 and 5 illuminate?

Return to Solar Inertial

AHITUDE CONTROL SYSTEM:
• MODE AH HOLD sw - T;^; tb - TAC 

DAS:
• Key - 52030E MNVR TIME

50001E 1 MIN
• Key - 52020E COARSE MNVR

50000E 0 DEGREES, X AXIS 
50007E7 DEGREES, YAXIS 
50000E 0 DEGREES, Z AXIS

Did thruster 4 It illumihate?

Perform +Y TAGS ATT HOLD maheuver

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

SYMPTOM PROCEDURE

Determine which thruster cb 
bus failed

For the inhibited TAGS thruster:

PANEL 202 THRUSTER ATTITUDE CONTROL 
SYSTEM;

ATTITUDE CONTROL SYSTEM:

• Monitor TAGS 1 (2, 3, i, 5, 6) It 
for 3 secTHRUSTER CB 2 

FAILURE
Was a TAGS It on?

THRUSTER CB 1 
FAILURE

WCIU THRUSTER BUS 
FAILURE

THRUSTER 
STUCK OPEN 
ELECTRICALLY

Is the ATTITUDE CONTROL SYSTEM 
MOMENTUM DUMP CAGE tb CGE?

Determine CMG control status

ATTITUDE CONTROL SYSTEM:
• MODE An HOLD SW - TAGS; 

tb - TAC

Stabilize vehicle

AniTUDE CONTROL SYSTEM;
• MODE SOLAR INERTIAL sw- 

SOLAR INERTIAL; tb - SI

Reselect SI mode

PANEL 202 THRUSTER ATTITUDE 
CONTROL SYSTEM:

Inhibit both thruster cb's

ATTITUDE CONTROL SYSTEM:
• TAGS 1 (2, 3, 4, 5, 6) sw - ENABLE

Reehable failed thruster

ATTITUDE CONTROL SYSTEM:

PANEL 202 THRUSTER ATTITUDE CONTROL 
SYSTEM:

Isa TAGS It on continuously?

Reconfigure thruster cb's

REMARKS

©1 ) TAGS attitude hold will 
damp rates

r?) Momentary manual 
activation of one of the 
thruster cb's may be 
required during TAGS 
only control to return 
vehicle to SI attitude

ATM-APCS-O07

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

SYMPTOM PROCEDURE REMARKS
Id APCS (Cont)

THRUSTER 
STUCK OPEN 
MECHANICALLY

THRUSTER 
STUCK CLOSED

Does A ■ 1 or 2?

Does A • 3?

Notify STDN of stuck thruster

Continue with normai 
operation

DAS:
• Key-52003ECMPTR DATA

50000E cm CONDiTlONS 
PANEL 207 CAUTiON/WARNING iNHiBiT PANEL
• CLUSTER AH it-off 

MON i TOR;
• COUNTER 1 sei - D«; ind - AXXX

Reset CAUTiONAIVARNING system

ATTITUDE CONTROL SYSTEM:
• MODE SOLAR INERTIAL sw- 

SOLAR INERTIAL; tb - SI 
When attitude errors <3°

DAS:
• Key - 52011E ENABLE

50000E CMG CONTROL 
ATTITUDE CONTROL SYSTEM:
• MOMENTUM DUMP CAGE tb - gray

Reestablish SI attitude

cm ACS 
MALE

cm
COMPUTER
MALE

ATM-APCS-008

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

SYMPTOM PROCEDURE REMARKS
2 ARCS 

c/w

ACS MALF

YELLOW

Lt on if:
CMG/SWS SATURA­

TION
Second or third rate 

gyro failure on the 
same axis

TAGS only control
Second ACQ SS ana­

log failure on the 
same axis

Was ACS MALF It on 
temporarily? YES

NO

Temporary CMG saturation 
condition (C/W condition 
no. 4)

NOTE: These procedures cor­
respond to Phase 11 
ATMDC software definition

The ACS MALF It remains on 
for a CMG SATURATION con­
dition until the system 
momentum is desaturated

Determine C/W condition numbers

DAS:
• Key - 52003E CMPTR DATA

50000E C/W CONDITIONS
MONITOR:
• COUNTER 1 sel - DAS; ind - ABCD

Have responses been made to conditions B, C, and D?

C/W THRUSTER 
STUCK OPEN 
ELECTRICALLY

NO

YES
Respond to the earliest 
condition unless a later 
one is more time-critical

ARCS 5

Id 15 M C/W condition no. -4? YES

NO

ARCS
2a 1

CMG/SWS
SATURATION

6 ARCS
C/W condition no. • 5 ? YES t 2b 1

NO

C/W condition no. = 6?

ARCS
Id 14

NO

YES

NO

ARCS
2c 1

C/W THRUSTER 
STUCK OPEN 
ELECTRICALLY

8
C/W condition no. ■ 7?

YES ARCS
2d 1

SECOND OR THIRD 
RATE GYRO FAILURE 
ON THE SAME AXIS

TAGS ONLY 
CONTROL

SECOND ACQ SS 
ANALOG FAILURE 
ON THE SAME AXIS

2a
C/W condition no. ■ 4

CMG/SWS
SATURATION Is the PANEL 207 CAUTION/WARNING 

INHIBIT PANEL ACS MALF It on?
YES

NO

ATTITUDE CONTROL SYSTEM:
• ATT HOLD MODE sw - TAGS; tb - TAG

Does a TAGS It (61 illuminate?

The system momentum is already 
desaturated

NO

s
(T) System momentum ■ (CMG + 

vehicle) momentum

(2jAt the end of a maneuver, 
if system momentum still 
saturated, a C/W CMG 
SATURATION alarm is 
issued

ATM-A PCS-009

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

SYMPTOM PROCEDURE REMARKS
2a ARCS (Cont)

Are attitudes and rates increasing?

Notify STDN of CMG/SWS 
SATURATION condition

ATTITUDE CONTROL SYSTEM: 
MODE SOLAR INERTIAL sw- 
SOLAR INERTIAL; tb - SI

Reacquire SI attitude
When CSM is ready,
ATTITUDE CONTROL SYSTEM:
• MODE EXP PTG sw - STBY; tb - STY 
Voice instruct CSM to Eiold Attitude 
ATTiTUDE CONTROL SYSTEM:
• MOMENTUM DUMP CAGE sw - ZERO H; tb - CGE 
MON i TOR:
• Monitor attitude and rate information
• ACS sei - Hx, Hy, ind - (verify W)

XFER to CSM CONTROL

DAS:
• Key - 52023E CMG NOMINAL CAGE 
MONITOR:
• ACS sei - Hx, Hy, Hz/Hj; ind - (stable H)
• Monitor attitude and rate information
• Wait until rates <0.03 deg/sec (Approximately 2 min) 
Instruct CSM to release attitude control
AniTUDE CONTROL SYSTEM:
• MOMENTUM DUMP CAGE sv» - RELEASE; tb - gray
• MODE sw - SOLAR INERTIAL or EXP PTG (as 

appropriate); tb - SI or EXP

XFER TO ATM CONTROL

NOTE: Do not turn on a THRUSTER cb that was turned 
off because of a previous electrical failure

PANEL 202 THRUSTER ATTITUDE CONTROL SYSTEM:

DAS:
• Key - 52011E ENABLE

50001E TACS CNTL CAPABILITY 
ATTITUDE CONTROL SYSTEM:
• TACS sw (61 - INHIBIT
• TACS sw (6) - ENABLE

Is a TACS Itl6) on?

Verify TACS control

ATM-APCS-010

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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SYMPTOM PROCEDURE REMARKS

2b ARCS I
C/W condition no. -5

SECOND OR 
THIRD RATE 
GYRO FAILURE 
ON THE SAME 
AXIS

Ill
Determine axis of failed rate gyro

ATTITUDE CONTROL SYSTEM:
• Observe each RATE GYRO MONITOR tb

The X (Y, Z) RATE GYRO MONITOR tb ■ 
bp or SGL identifies failure axis

Determine which failure

AniTUDE CONTROL SYSTEM 
MODE tb - CMG?

5

YES

Check for SUN PRESENT failure

TV:
• Hd2 PWR sw - ON
• MON 1 sw - PWR ON
• SYNC GEN sw - PRIM
• MON 1 sel

ATTITUDE CONTROL SYSTEM:
• MODE EXP PTG sw - EXP PTG; tb-EXP 

(verifyl
• ESS DOOR sw - OPEN; tb-OPN(verifyl 

H-ALPHA:
• Ho2 DOOR sw - OPEN; tb-gray

Is sun in TV MON 1 display?

I
NO

RATE GYRO MONITOR tb is?

SGL

Is manual RG failure 
isolation desired?

YES 23

NO

©00

NO YES

ARCS

III
SUN
PRESENT
FAILURE

XFER TO CSM CONTROL
When CSM is ready 
ATTITUDE CONTROL SYSTEM:
• MODE EXP PTG SW - STBY; tb - STY 
Voice instruct CSM to Hold Attitude 
ATTITUDE CONTROL SYSTEM:
• MOMENTUM DUMP CAGE sw - ZERO H; 

tb - CGE
MONITOR:
• Monitor attitude and rate information
• ACS sel Hx, Hy, H7mT: ind • (verify 0%)

h-0
Is RATE GYRO MONITOR tb - bp within 
I orbit?

NO

YES

12

8 Determine failed rate gyro

ATT ITU DE CONTROL SYSTEM:
• Observe RATE GYRO MONITOR on 

failed axis

RATE GYRO MONITOR swis?

3/1

RATE GYRO 2 FAILURE
10

RATE GYRO 1 FAILURE RATE GYRO 3 FAILURE

(_1JRedundancy management 
selects the primary gyro to 
update the primary strap- 
down and the secondary gyro 
to update the secondary strap- 
down

(D Detection of the third 
Rate Gyro failure will 
result from loss of sun 
presence indication in 
SI mode

©CMG on the MODE tb 
indicates a third rate 
gyro failure on an axis

(© Primary strapdown control 
in use

©) Rate gyro outputs may be 
monitored:

DAS:
• Key - 52003E ATM DC DATA 

5000AE
5 X RGS ALL
6 Y RGS ALL
7 Z RGS ALL

(J) If backup gyro failed, the tb 
will not go bp. Monitor 
outputs to verify that 
backup rate gyro is in 
error. Notify STDN that 
switchover has not occurred

ATM-A PCS-Oil

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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SYMPTOM PROCEDURE REMARKS
2b ARCS (Cont)

0

1/2

12 Determine failed rate gyro

ATTITUDE CONTROL SYSTEM;
• Observe RATE GYRO MONITOR on 

failed axis

RATE GYRO MONITOR sw is?

Secondary strapdown 
control in use

2/3

3/1

13
RATE GYRO 1 FAILURE

fil]

14
RATE GYRO 3 FAILURE

15

RATE GYRO 2 FAILURE

16 Notify STDN which rate gyro failed

Has STDN requested the crew to 
reenable redundancy management 
for failed rate gyro?

NO

18

Ha
wh

STDN requested crew to inhibit 
eel power on failed rate gyro?

YES

YES NO

20

©
19 I Inhibit wheel power on failed 

rate gyro

GROUND/OAS:
• ACS sw - ENABLE 

DAS:
• 30GGGE RG (ACS) POWER

151 X-1 RG WHL INH
147 X-2 RG WHL INH
on X-3 RG WHL INH
111 Y-1 RG WHL INH
031 Y-2 RG WHL INH
154 Y-3 RG WHL INH
024 Z-1 RG WHL INH
146 1-2 RG WHL INH
152 Z-3 RG WHL INH

GROUND/DAS:
• ACS sw - INHIBIT

17 Reconfigure rate gyros

DAS:
Key - 52015E RATE GYRO RM

500AAE
13 X AXIS SELECT 1& 3;

RM ENABLE
14 X AXIS SELECT 2 & 3;

RM ENABLE
23 YAXIS SELECT 18. 3;

RM ENABLE
24 YAXIS SELECT 2 8.3;

RM ENABLE
33 Z AXIS SELECT 18, 3;

RM ENABLE
34 Z AXIS SELECT 2 8, 3;

RM ENABLE

I
©7 ) Wheel inhibited to conserve 

power

20

ATM-APCS-012

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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SYMPTOM PROCEDURE REMARKS
2b ARCS (Cont) iri flTIV V Q

20 Reconfigure rate gyros

DAS:
• Key - 52015E RATE GYRO RM

500AAE
15 X AXIS SELECT 1; RM ENABLE
15 X AXIS SELECT 2; RM ENABLE
17 X AXIS SELECT 3; RM ENABLE
25 YAXIS SELECT 1; RM ENABLE
26 YAXIS SELECT 2; RM ENABLE
27 YAXIS SELECT 3; RM ENABLE
35 Z AXIS SELECT 1; RM ENABLE
36 Z AXIS SELECT 2; RM ENABLE
37 Z AXIS SELECT 3; RM ENABLE

• Dispiay rate gyro outputs
• Key - 52003E CMPTR DATA

5000AE
5 X RGS ALL
6 Y RGS ALL
7 Z RGS Aa

MONITOR:
• COUNTER 1 sel - DAS; Ind - . XXXX (deq/sec) RGl
• COUNTER 2 sel - DAS; ind-. XXXX Ideq/sec) RG2
• COUNTER 3 sel - DAS; ind - . XXXX (deq/sec) RG3
• Verify output of selected gyro equals rate shown

for axis of failure
ATTITUDE CONTROL SYSTEM:
• Position RATE GYRO MONITOR sw - 1/2, 2/3, or 3/1

for tb - SGL

fsj Rate gyro RM must be 
^ inhibited in aii modes except 

SI/EXP PTG

27
21

1©
Reacquire SI attitude

22

(9) Attitude will have to be maln- 
y tained with CSM control

Notify STDN of third 
(last) rate gyro failure

ATM-APCS-013
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SYMPTOM
2b ARCS (Cont)

PROCEDURE

T
23 I Isolate RG failure manually

©
NOTE: Remove RG drift compensation on 2 gyros on failed 

axis. Record change in values so compensation may 
be reinserted following failure isolation

DAS:
• Key - 52003E CMPTR DATA

5000AE
5 X RGS ALL
6 Y RGS ALL
7 Z RGS Aa

MONITOR:
COUNTER 1 sel - DAS; ind -. XXXX (deg/sec) RGl
COUNTER 2 sel - DAS; ind - .XXXX (deg/sec) RG2
COUNTER 3 sel - DAS; ind - .XXXX (deg/sec) RG3

DAS:
• Key - 52036E RG DRIFT COMPENSATION

500GGE
01 IX
02 2X
03 3X
04 lY
05 2Y
06 3Y
07 IZ
10 2Z
11 3Z

50000E ZERO DRIFT

Monitor outputs and vehicle motion to determine failed rate 
gyro

Can failed rate gyro be identified?
YES

25 Select and recompensate good rate gyro

DAS:
• Key - 52015E RATE GYRO RM

500AAE
15 X AXIS SELECT 1; RM ENABLE
16 X AXIS SELECT 2; RM ENABLE
17 X AXIS SELECT 3; RM ENABLE
25 YAXIS SELECT 1; RM ENABLE
26 Y AXIS SELECT 2; RM ENABLE
27 Y AXIS SELECT 3; RM ENABLE
35 Z AXIS SELECT 1; RM ENABLE
36 Z AXIS SELECT 2; RM ENABLE
37 Z AXIS SELECT 3; RM ENABLE

• Key - 52036E RG DRIFT COMPENSATION
500GGE

01 IX
02 2X
03 3X
04 lY
05 2Y
06 3Y
07 IZ
10 2Z
11 3Z

5 + ODDE DD • Negative of previ-
ousiy recorded change 
in compensation

ATTITUDE CONTROL SYSTEM:
• Position RATE GYRO MONITOR sw-

1/2, 2/3, or 3/1 for tb - SGL

Seek assistance from STDN

Continue with normal
operation

Notify STDN of RATE GYRO 
failure and reconfiguration

REMARKS

) One function command and 
two data commands are 
required for changing the 
drift compensation of 
each gyro

© A maneuver may be performed 
to try to force rate gyro isola­
tion. Check with STDN prior 
to performing maneuver

ATM-APCS-014
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SYMPTOM
2c ARCS 

C/W condition no. ■ 6

PROCEDURE

1 Determine cause of faiiure

TACS ONLY 1 ATTiTUDE CONTROL SYSTEM:
CONTROL • CMG SYSTEM 112,3) sw

AUTO (verify)

Are aii ATTiTUDE CONTROL 
SYSTEM CMC SYSTEM tbs - 
bp?

YES
Determine cause of faiiure

Is ALERT CMC MALE It on?
YES

I NO
NO

2 I Determine cause of failure 
Is ALERT CMC MALE It on?

Is ALERT BRG TEMP 1 12, 3) It on? YES

NO
NO YES

FAILURE DURING 
CMG AUTO RESET

Ail
CMG FAILURE 
OF RCI TEST

CMG ATTITUDE CONTROL 
FAILURE

20

CMG,BRG FAILURE

Reenable CMG control

DAS:
• Key - 52011E ENABLE

50000E CMG CONTROL 
ATTITUDE CONTROL SYSTEM:
• MOM ENTUM DUMP CAGE tb - gray
• ACS sel - Hx, Hy, HZ/HT; ind - XX%
• Monitor FI to"ve7ify CMGs tracking 

nominal H

Are CMGs tracking nominal FI?

ALERT 
CMG AUTO 
SHUTDOWN

NO

10 Inhibit CMG control

DAS:
Key - 52010E INHIBIT

50000E CMG CONTROL

Notify STDN that CMGs not tracking 
nominal and CMG control inhibited

YES

11 Reset ALERT CONDiTIONS

DAS:
• Key - 52003E CMPTR DATA

50001E ALERT CONDITIONS
ALERT:
• CMG MALE It - off 
MONITOR:
• COUNTER 1 sel - DAS; ind ■ ABXX

How many 8's appear in windows A 
and B?

0
13

Return to normai operation

REMARKS

©

©

©

©

A transfer to TACS ONLY 
CONTROL is performed if 
attitude error is>40° 
during a CMG reset or if 
there are three consecutive 
unsuccessful executions 
of CMG AUTO RESET routine

Faiiure of RCI test can be 
caused by: failure to follow 
gimbal rate commands; 
erroneous resolver feedback; 
gimbal failure to come off 
a stop

A transfer to TACS ONLY 
CONTROL is performed if 
attitude error is>20°

Verify CMGs are tracking 
nominai H by using the 
nominal momentum profile 
in the ATM Reference 
Data Book

ATM-APCS-015
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ATM

SYMPTOM PROCEDURE REMARKS
2c ARCS (Cont)

i14 IT^----------- 1----------
CMG FAILURE BY FAILURE OF BOTH CMG

V-REFTESTING 4.8 KHZ VOLTAGE SOURCES

16 Reset MASTER ALARM and ALERT and C/W conditions

PANEL 206 CAUTION & WARNING SYSTEM:
• MASTER ALARM sw - reset; It - off 
DAS;
• Key - 52003E CMPTR DATA

50000E C/W CONDITIONS
• Key - 52003E CM PTR DATA

50001E ALERT CONDITIONS 
PANEL 207 CAUTION/WARNING INHIBIT PANEL;
• ACS MALE It - off 
ALERT:
• CMG MALE It - off

Notify STDN of failure of 
both CMG voltage sources

Has STDN requested crew 
to reenable both voltage 
sources?

19

YES

NO

20I

18 Reconfigure CMGs

DAS;
• Key - 52013E

50012E

• Key - 52013E
50022E

• Key - 52013E
50032E

• Key - 52011E
50000E

• Key - 52013E
SOOlOE

• Key - 52013E
50020E

• Key - 52013E
50030E

CMG RM
CMG 1 SELECT CNTL 
ENABLE; RM ENA 
CMG RM
CMG 2 SELECT CNTL 
ENABLE; RM ENA 
CMG RM
CMG 3 SELECT CNTL 
ENABLE; RM ENA 
ENABLE
CMG CONTROL 
CMG RM
4.8 KHZ 1; RM INHIBIT 
CMG RM
4.8 KHZ 2; RM INHIBIT 
CMG RM 
RM ENABLE

Return to normal operation

21 I Reselect last two CMGs

20 Notify STDN of failed CMG

Has STDN requested crew to 
reenable control with last two 
CMGs?

YES

NO

19

DAS;
• Key - 52013E Cm RM

500AAE CNTL ENABLE; RM ENA 
12 CMG 1 SELECT 
22 CMG 2 SELECT 
32 CMG 3 SELECT

• Key - 52013E CMG RM
500AAE CNTL ENABLE; RM ENA 

12 CMG 1 SELECT 
22 CMG 2 SELECT 
32 CMG 3 SELECT

ATM-APCS-016
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ATM

SYMPTOM PROCEDURE REMARKS
2d ARCS 
C/W condition no. ■ 7

SECOND ACQ 
SS ANALOG 
FAILURE 
ON THE SAME 
AXIS

©
1 Check for sun present failure

Ho2PWRsw-^ 
MON 1 sw - PWR ON
SYNC GEN sw - PRIM 
MON 1 sel - Ho2 

ATTITUDE CONTROL SYSTEM:
• MODE EXP PTG sw - EXP PTG; tb - EXP (verify)
• ESS DOOR sw - OPEN; tb - OPN (verify) 
H-ALPHA:
• Ho2 DOOR sw - OPEN tb - gray

is sun in TV MON 1 display?

n J Detection of the second 
w ACQ SSX and/or Y axis

faiiure wili result from loss of 
sun presence indication

YES
ARCS
8 1

NO

SUN
PRESENT
FAILURE

Reestablish Si attitude

NOTE: This procedure requires T^ min of 
time remaining in orbit phase day

ATTITUDE CONTROL SYSTEM:
• MODE AH HOLD sw - OytG
• Obtain vehicie offsets from the sun 

shaft through the +Z SAL
MONITOR:
• COUNTER 1, 2, 3 sel -jf5x, 0y )^z: 

ind-XXX.X (deg)
• Command maneuvers until sun shaft 

is iocated in S020 at its pre-ACQ SS 
faiiure position

DAS:
• Key-52021E FINE MNVR

5+XXXE (0.1° increments, 
5+YYYE must be in octal)
50000E

MONITOR:
• Monitor fOy to verify proper offset

is the sun properly located?

NO

Command additional offsets

DAS:
Key - 52021E FINE MNVR

StXXXE (0.1° increments, 
5±YYYE must be in octal) 
50000E

G) The SO20 experiment may be 
used for accurateiy position­
ing the OA if offset < +8°

^3^ When the S020 is first 
operated, the sun wiil be 
off-center by certain 
amounts, which are used 
to bias the attitude. When 
the ACQ SS faiis, the sun 
should be located in S020 
in its originai off-center 
iocation

YES

4 Ready for strapdown reference 
initlaiizatlon

DAS:
• Key - 52012E SELECT SYSTEM

50005E INITIALIZE STRAPDOWN
MONITOR:
• COUNTER 1, 2 ind - 000.0 (verify) 
ATTITUDE CONTROL SYSTEM:
• MODE SOLAR INERTIAL sw- 

SOLAR INERTIAL; tb - SI

Notify STDN of second ACQ SS analog failure

I
ATM-APCS-017
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SYMPTOM PROCEDURE REMARKS
2d ARCS (Cent)

Which X axis 
ACO SS sensor 
remains good?

Which X axis 
ACO SS sensor 
is better?

Which Y axis 
ACQ SS sensor 
is better?

Which Y axis ACQ 
SS sensor remains 
good?

Have both Y axis ACQ SS 
sensors faiied?

Have both X axis ACQ SS 
sensors faiied?

Y AXiS ACQ SS FAiLUREX AXiS ACQ SS FAiLURE

DAS;
• Key - 52003E CMPTR DATA

50011E STATUS WORD 1
MON i TOR:
• COUNTER 1 sei - DW; ind - XXCD

Which windovi of COUNTER 1 ind - 0?

Determine axis of faiiure

GROUND/DAS:
• ACS sw - ENABLE 
DAS:
• Key - 30134E ACQ SS PRi ON
• Key - 30125E ACQ SS SEC OFF
• Key - 52014E ACQ SS RM

50005EY AXIS PRI SELECT; 
RM ENABLE

• Key - 52014E ACQ SS RM
50003E X AXIS SEC SELECT; 

RM ENABLE
• Key - 52014E ACQ SS RM

50012EX AXIS RM INHIBIT 
GROUND/DAS:
• ACS sw - INHIBIT

Reconfigure ACQ SS
GROUND/DAS:
• ACS sw - ENABLE 

DAS:
• Key - 30047E ACQ SS SEC ON
• Key- 30107E ACQ SS PRI OFF
• Key - 52014E ACQ SS RM

50006EY AXIS SEC SELECT; 
RM ENABLE

• Key - 52014E ACQ SS RM
50002EX AXIS PRI SELECT; 

RM ENABLE
• Key - 52014E ACQ SS RM

50012EX AXIS RM INHIBIT 
GROUND/DAS:
• ACS sw - INHIBIT

Reconfigure ACQ SS

If both sensors have failed 
on one axis while both are 
active on the other axis, one 
good sensor may have been 
turned off to activate the EPC 
loop

© ACQ SS measurements on
i'J Tex + Tey2 )XandY VY ,ex . ,ey 

must be <1.3° to activate the 
experiment pointing control 
loop. If both sensors on a 
loop fail, the EPC loop may not 
be able to activate. Shutting 
off a sensor and then using 
it for control provides a con­
stant 0 signal on the failed 
axis, allowing EPC loop acti­
vation

ATM-APCS-018
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ATM

SYMPTOM
2d ARCS ICont)

PROCEDURE

Return to normal operations

Notify STDN of new ACQ SS 
configuration

GROUND/DAS;
• ACS sw - ENABLE 

DAS:
• Key - 30134E ACQ SS PR I ON
• Key - 30125E ACQ SS SEC OFF
• Key - 52014E ACQ SS RM

50002EX AXIS PRI SELECT; 
RM ENABLE

• Key-52014E ACQ SS RM
50006E Y AXIS SEC SELECT; 

RM ENABLE
• Key - 52014E ACQ SS RM

50013E Y AXIS RM INHIBIT 
GOUND/DAS:
• ACS SW - INHIBIT

Reconfigure ACQ SS

GROUND/DAS:
• ACS sw - ENABLE 

DAS:
• Key - 30047E ACQ SS SEC ON
• Key - 30107E ACQ SS PRI OEF
• Key - 52014E ACQ SS RM

50003EX AXIS SEC SELECT: 
RM ENABLE

• Key - 52014E ACQ SS RM
50005EY AXIS PRI SELECT; 

RM ENABLE
• Key - 52014E ACQ SS RM

50013EY AXIS RM INHIBIT 
GROUND/DAS:
• ACS sw - INHIBIT

Reconfigure ACQ SS

REMARKS

© ACQ SS measurements on

Xand Y 2>,J)ex 'ey 
must be <1.3“ to activate the 
experiment pointing control 
loop. If both sensors on a 
loop fail, the EPC loop may not 
be able to activate. Shutting 
off a sensor and then using 
it for control provides a con­
stant 0 signai on the failed 
axis, ailowing EPC ioop acti­
vation
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SYMPTOM PROCEDURE REMARKS
3 C/W ARCS

COMPUTER

YELLOW I

Lt on if: I
• CMPTR X-OVER I

(not 3 contin- .
uous signal)

• CMPTR SELF- I
TEST

• MEMORY RECALL

1

ATTITUDE CONTROL SYSTEM; 
• Monitor CMPTR sw - 

PRIM (or AUTO or SEC)

CMPTR sw is positioned?

NOTE; Phase 11 ATMDC software 
definition

TlJ Auto switchover is auto- 
matically requested when a 
hardware or software test 
failure is detected

PRIM or SEC ARCS
3d ll

AUTO SWITCHOVER 
INHIBITED

AUTO

lii
Verify CMPTR switchover

AniTUDE CONTROL SYSTEM;
• CMPTR tb - PRI lor SEC)

NOTE: Switchover requires 
0.5 to 2 sec

• CMPTR sw - pm lor STC)
as per CMPTR tb

PANEL 206 CAUTION/WARNING SYSTEM:
• MASTER ALARM sw - reset

AUTO
SWITCHOVER
INHIBITED

ARCS
3d 3

Failure
Auto switchover 
occurs when

Hard- AUTO X-OVER
ware ENABLED
test (CMPTR sw -
fail­
ure

AUTO or 30077)

Soft- CMPTR AUTO
ware ENA
test (CMPTR sw -
fail- AUTO or 30077)
ure and

SOFTWARE
SWITCHOVER
ENABLED
(52011,50010)

Is MODE tb? 
SI

STY OR 
CMG

TSM
ARCS ARCS
3a 4 3d 3

AUTO
SWITCHOVER
INHIBITED

©

• CMPTR sw - AUTO posi­
tion will be ambiguous 
when DAS/DCS function 
command 30143 (PRI 
SYST ONI or 30163 (SEC 
SYST ONI are entered 
without repositioning 
CMPTR sw

• SOFTWARE SWITCHOVER 
ENABLED can be verified 
by

DAS:
• Key 52003E CMPTR DATA

5001 IE STATUS 
WORD 1

Monitor:
• COUNTER 2 -1100
If CMPTR sw is positioned
AUTO and computer switch­
over does not occur, verify
SOFTWARE SWITCHOVER

ENABLED (See remark©^
Monitor maneuver to SI

MONITOR;
• COUNTER 1. 2, 3 sel 0Y.

ind -IcxxjTdeg

ZlT
Has STDN requested? 

CREW
RECONFIGURE 
ARCS

FAILED
ATMDC
DIAGNOSIS

Is ATMDC Flight Program?

16K 8K

Perform ATMDC UPDATE Checklist 
(ATM Sys C/L & Data Book, pg 2-5) 
Perform ARCS STATUS CHECK 
Checklist (ATM Sys C/L & Data Book, 
pg 2-3)

ARCS
3d 24

AUTO SWITCHOVER 
INHIBITED

When the backup ATMDC/ 
WCIU are powered up, the 
SELF-TEST and X-OVER 
signals are driven from the 
new system and are uncon­
ditionally reset

(j'j Backup ATMDC initializes 
the maneuver time to 13 
min. Option for reloading, 
DAS:
• Key - 52030E MANEUVER

500TTE TIME MIN, 
MUST BE IN 
OCTAL

ATTITUDE CONTROL SYS;
• MODE An HOLD 

sw - CMG;
tb -CMG

• MODE SOLAR INERTIAL 
SW - SOLAR INERTIAL; 
tb - SI

ATM-APCS-020
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ATM

SYMPTOM PROCEDURE REMARKS
3 ARCS (Cont)

8K
PROGRAM
LOAD

16K
PROGRAM
LOAD

STDN requests?

Has STDN requested crew 
Initiated diagnostics?

STDN will command TSM, 
16K program load and/or 
8K program load via com­
mand receiver

©4 ) Crew remains in communi­
cation with STDN

ATM-APCS-021
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SYMPTOM PROCEDURE REMARKS

TSM command is stored 
in transfer register 
within 17 sec

The timer is set for 
monitoring auto­
matic TSM switchback 
to the unfaiied ATM DC.

Attitude control is 
inhibited during TSM 
operations

Option for switching 
to failed ATMDC,
DAS:
• Key - 52007E CMPTR 

SWITCHOVER 
ARM

- 52026E CMPTR 
SWITCHOVER 
EXECUTE

Tb s may change randomly 
during TSM processing

Unfailed ATMDC timing 
will be in error 
(behind) approximately 
3:30 (min:sec)

Manually switch back to unfailed 
ATMDC If TACS thrusters start 
firing

COMPUTER
MALE

ATM-APCS-022

AniTUDE CONTROL SYSTEM:
• CMPTR sw-PRIM (or SEC)

tb - PRI (O' SEC)
• CMPTR sw - AUTO 

EVENT TIME:
• START/STOP sw - START

PwMer up failed ATMDC

DAS:
• Key 52047E SEL TROUBLESHOOT MODE 

EVENT TIME:
• Slew timer to TSM switchback delta time 

(3:30 min:sec)
NOTE: Wait at least 17 seconds before 

proceeding to block 2

Select TSM and set event timer

EVENT TIME:
• DISPLAY = 00:00 min:sec
• START/STOP sw -STOP 

ATTITUDE CONTROL SYSTEM:
• CMPTR tb - PRI (or SEC) (verify)

PANEL 206 CAUTION/WARNING SYSTEM:
• MASTER ALARM sw - reset (if required)

Monitor event time decrement to 00:00 min:sec 
and TSM switchback to unfailed ATMDC

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ATM

SYMPTOM
3b ARCS

16K PROGRAM 
LOAD

PROCEDURE

1 I Power up MLU/recorder, set low core discrete and inhibit ATMDC/ 
— WCIU AUTOX-OVER

GROUND/DAS;
• TLM sw - ENABLE (verify)
• PWR SYS sw - ENABLE (verify)

DAS:
• Key 10M5E MLU/RCDR PWR ON AND CORE SEL ENA
• Key 2003IE PR I or SEC ATMDC LOW CORE SEL 

ATTIUJOE CONTROL SYSTEM:
• CMPTR sw - PRIM lor SEC) per CMPTR tb

11

(■)©
2 Select TSM and stop ATMDC

DAS:
• Key 52047E SEL TROUBLESHOOT MODE
• Key 20062E MLU CONT CH 1 SET

20123E MLU CONT CH 2 SET 
20102E MLU CONT CH 3 SET 
20155E MLU LOAD RESET/EXECUTE 

ORBIT PHASE:
• TIME REMAINING/DIGITAL ADDRESS 

ind - verify stopped counting

3 Select failed ATMDC

AniTUDE CONTROL SYSTEM:
• CMPTR sw - PRIM (or SEC)

tb - PRI (or SEC)
• CMPTR sw - AUTO

Load 16K Program No. 2 into memory

DAS:
• Key 20123E MLU CONT CH 2 SET

20155E MLU LOAD RESET/EXECUTE

NOTE: a) Requires 122 sec max search time plus 
11 sec to load

bl TSM requires additional time 
ORBIT PHASE:
• TIME REMAINING/DIGITAL ADDRESS ind - 

verify starts counting

PANEL 207 CAUTION/WARNING 
INHIBIT PANEL: 
COMPUTER MALE It is?

Power down MLU/recorder and enable 
TSM switchback

DAS:
• Key 10013E MLU/RCDR PWR OFF AND

CORE SEL INH 
ATTITUDE CONTROL SYSTEM:
• COMPTR sw - AUTO (verify)

7

OFF ON

Indicates SELF-TEST 
errors have been detected

STDN indicates telemetry

OK

©
9 Monitor CMPTR tb for TSM automatic 

switchback

ATTITUDE CONTROL SYSTEM:
• CMPTR tb - PRI lor SEC)

10 Enable SOFTWARE SWITCHOVER

NOT OK

11 Reselect unfailed ATMDC

ATTITUDE CONTROL SYSTEM;
• CMPTR sw - PRIM (or SEC)

tb - PRI (or SEC)
PANEL 206 CAUTION/WARNING SYSTEM;
• MASTER ALARM sw - reset (if required)

Try loading

DAS:
• Key 52011E ENABLE 

5001OE SOFTWARE 
SWITCHOVER

Perform ATMDC UPDATE Checklist 16K (ATM 
Sys C/L & Data Book, pg 2-5)
Perform APCS STATUS CHECK Checklist 16K 
(ATM Sys C/L & Data Book, pg 2-3)

16K
PROGRAM

8K
PROGRAM

APCS
3c 1

8K PROGRAM 
LOAD

REMARKS

©1 ) TSM command is stored for 
transfer within 17 sec

(2) Attitudecontroi is inhibited 
' during ATMDC stop, load, 

and TSM operations

@ TSM automatic switchback 
will occur 3.5 min after end- 
of-program load

Option to load duplicate 16K
Program No. 4
DAS:

Key 20062E MLU CONT 
CH 1 SET 

20155E MLU LOAD 
RESET/ 
EXECUTE

©

©

The TSM will be entered fol­
lowing program loading. The 
COMPUTER MALF C/W It will 
illuminate if software errors 
are detected

ORBIT PHASE TIME 
REMAINING indicator clears 
to 00:00, resets to approxi­
mately the last orbit phase 
time, and then starts decre­
menting

ATM-APCS-023
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SYMPTOM PROCEDURE REMARKS
3c ARCS

8K PROGRAM 
LOAD

1 Power up MLU/recorder and inhibit 
------ATMDC/WCiU AUTO X-OVER

GROUND/DAS:
• TLM sw - ENABLE (verify)
• PWR SYS sw - ENABLE (verify) 

DAS:
• Key 10045E MLU/RCDR PWR ON

AND CORE SEL ENA 
ATTITUDE CONTROL SYSTEM:
• CMPTR sw - PRIM lor SEC) per

CMPTR tb

10

000
Stop ATMDC using MLU

DAS:
• Key 20062E MLU CONT CH 1 SET

20123E MLU CONT CH 2 SET 
20102E MLU CONT CH 3 SET 
20155E MLU LOAD RESET/

EXECUTE
ORBIT PHASE:
• TIME REMAINING/DIGITAL ADDRESS 

ind - verify stops counting

Select memory

Which ATMDC is to be loaded?

PR I

DAS:
• Key 20001E PR I ATMDC 

HIGH CORE 
SEL

HIGH

SEC

DAS:
• Key 20051E SEC ATMDC 

HIGH CORE 
SEL

( l) TSM command is stored for 
transfer to failed ATMDC 
within 17 sec

Attitude control is inhibited 
during ATMDC stop, load, 
and TSM operations

(sj STDN may advise which 
memory (HIGH or LOW) to 
try loading first

LOW

DAS:
• Key 20031 PR I or

SEC ATMDC 
LOW CORE 
SEL

Select failed ATMDC

ATTITUDE CONTROL SYSTEM:
• CMPTR sw - PRIM (or SECI:tb - PRI (or SEC)

00(0
8 Load 8K Program No. 1 into memory
DAS:
• Key 20102E MLU CONT CH 3 SET

20155E LOAD RESET/EXECUTE

NOTE: Requires 122 sec max search time 
plus 5.5 sec to load 

ORBIT PHASE;
• TIME REMAINING/DIGITAL ADDRESS 

ind - verify starts counting

m

(4) Option to load 8K Program 
wNo. 3

DAS:
• Key 20123E MLU CONT 

CH 2 SET 
20102E MLU CONT 

CH3 SET 
20155E MLU LOAD 

RESET/ 
EXECUTE

r 5 ) Program is being used when 
w ORBIT PHASE TIME REMAIN­

ING ind is decreasing

@ ORBIT PHASE TIME 
REMAINING indicator clears 
to 00:00, resets to 93:00, and 
then starts decrementing

ATM-APCS-024
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SYMPTOM PROCEDURE REMARKS

3c ARCS (Conti

NOT OK

CONTINUE 
OPERATIONS 
WITH 8K 
ATM DC

CREW SELECT 
16K ATM DC

AUTO
SWITCHOVER
INHIBITED

STDN indicates telemetry

CMPTR sw - PRIM (or SEC) 
as requested

ATTITUDE CONTROL SYSTEM:
• CMPTR SW - PRIM (or SECI 

tb - PRI (or SEC)
Try loading duplicate 8K program 
or other memory (high or low)

Reselect unfailed ATMDC

jlI
Perform ATMDC UPDATE Checklist 
(ATM Sys C/L and Data Book, pg 2-5) 
Perform ARCS STATUS CHECK Checklist 
(ATM Sys C/L and Data Book, pg 2-3)

Has STDN requested?

DAS:
• Key 10013E MLU/RCDR PWR OFF AND 

CORE SEL INH
Perform ATMDC UPDATE CHECKLIST I8K) 
(ATM Sys C/L and Data Book, pg A 1-2) 
Perform ARCS STATUS CHECK 
Checklist (8KI (ATM Sys C/L and Data Book, 
pg A1-11

Power down MLU/recorder

ATM-APCS-025

ATTITUDE AND POINTING CONTROL SUBSYSTEMS

BASIC DATE Mav1' 1972 CHANGE DATE__ Dec- 1' 1972— PAGE -----LliL



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS

3d ARCS

AUTO SWITCH­
OVER
INHIBITED 1 Determine if failure Is hardware or software test

PANEL 207 CAUTION/WARNING INHIBIT PANEL: 
• Monitor COMPUTER MALE It

Does COMPUTER MALE It remain on continuously?

NO I hardware test failurel YES Isoftware test failurel

Is a backup ATMDC/WCIU 
operational?

^NO-

3 Manually select backup ATMDC/WCIU
YES

ATMDC/WCIU
EAILURE

ATTITUDE CONTROL SYSTEM:
• CMPTR sw - PRIM (or SEC) 

tb-PRI (or SEC)

NOTE: Switchover is complete when tb 
indicates selected system

ARCS
3|3

COMPUTER
MALE

5 1 Monitor TACS Its 6 1 Inhibit TACS
1S ATTITUDE CONTROL SYSTEM YES r ATTITUDE CONTROL SYSTEM
TACS It 112, 3, 4, 5, 6) on • TACS sw 1, 2, 3, 4, 5, 6- INHIBIT
continuously?

NO

© ©
Is backup ATMDC/WCIU YES Verify no vehicle rate via out-of-the-
operational? --- 1 window displays (sun, stars, or earth)

NO a Are vehicle rates present?

Power down failed 
ATMDC/WCIU and 
transfer control 
toCSM

GROUND/DAS:
• ACS sw - ENABLE 
DAS:
• Key 30023E CMPTR OPE 
GROUND/DAS:

ACS sw - INHIBIT

NO YES

ZJ
Perform XEER to CSM CONTROL 
checklist (ATM Sys C/L and data 
book pg 2-15)

ICAUTIONj

Alert CSM pilot for possible XEER to CSM 
CONTROL during failed ATMDC diagnosis

44

12
Has STDN requested crew initiated diagnostics?

Power up MLU/recorder YES NO

GROUND/DAS:
• TLM SW - ENABLE (verify)
• PWR SYS sw - ENABLE (verify) 

DAS:
• Key 10045E MLU/RCDR PWR ON

AND CORE SEL ENA

©
ju

STDN will command telemetry, 16K 
program load and/or 8K program 
load via command receiver

T"0

© YES-

NO-

Software test 
failure. The 
COMPUTER MALE 
It will be on 
continuously 
Hardware test 
failure. The 
COMPUTER MALE 
It will be momen­
tarily on every 
2.1 sec

©2 ) Hardware failure in 
ATMDC/WCIU cannot be 
fixed by loading 16K or 
8K program

©3 ) Important that TACS 
thrusters are not in­
creasing vehicle rates 
beyond design limit

© Software failure may have 
major or minor impact 
on attitude control 
functions. Continue 
with ARCS control if 
attitude is stable

Crew remains in com­
munication with STDN

ATM-APCS-026
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ATM

SYMPTOM PROCEDURE REMARKS

3d (Cont) ARCS

16K PROGRAM 8K PROGRAM

NOT OK

• Select core

STDN indicates 
telemetry

Has STDN 
requested a 
program reload?

Which ATMDC is to be 
loaded?

DAS;
• Key 20051 SEC ATMDC HIGH CORE SEE

Select secondary ATMDC high memory

DAS;
• Key 20001E PR I ATMDC HIGH CORE SEE

Load 8K Program into memory

DAS;
• Key 20031E PR I AND SEC ATMDC LOW 

CORE SEL

Select primary and secondary ATMDC 
low memory

DAS;
• Key 20123E MLU CONT CH 2 SET

20155E MLU LOAD RESET/EXECUTE 
NOTE; Requires 122 sec max search time plus 

11 sec to load 
ORBIT PHASE:
• TIME REMAINING/DIGITAL ADDRESS 

ind - verify starts counting

Load 16K Program No. 2 into memory

DAS:
• Key 20062E MLU CONT CH 1 SET

20123E MLU CONT CH 2 SET 
20102E MLU CONT CH 3 SET 
20155E MLU LOAD RESET/EXECUTE 

ORBIT PHASE:
• TIME REMAINING/DIGITAL ADDRESS 

ind - verify stops counting

Try loading

Stop ATMDC using MLU

ORBIT PHASE:
• TIME REMAINING/DIGITAL ADDRESS ind - 

verify starts counting

DAS:
• Key 201D2E MLU CONT CH 3 SET

20155E MLU LOAD RESET/EXECUTE 
NOTE: Requires 122 sec max search time plus 

5.5 sec to load

Loak 8K Program, No, 2, into memory

@

®

®

To)

APCS attitude control is 
inhibited during ATMDC stop 
and program load operations. 
CSM may be performing 
attitude control function

Option to load 16 Program
No. 4
DAS:
• Key 20062E MLU CONT 

CH 1 SET 
20155E MLU LOAD 

RESET/ 
EXECUTE

Flight program will start 
upon completion of program 
load. No TSM operations 
are performed when neither 
ATMDC is operational

ORBIT PHASE TIME 
REMAINING indicator clears 
to 00:00, resets to approxi­
mately last orbit phase time, 
and then starts decrement­
ing

STDN may advise which 
memory (HIGH or LOWIto 
try loading first

,12

Option to load duplicate 8K 
program. No. 3,
DAS:
• Key 2D123E MLU CONT 

CH 2 SET 
20102E MLU CONT 

CH 3 SET 
20155E MLU LOAD 

RESET/ 
EXECUTE

ORBIT PHASE TIME 
REMAINING indicator clears 
to 00:00, resets to 93:00, and 
then starts decrementing

ATM-APCS-027
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ATM

SYMPTOM PROCEDURE REMARKS
3d ARCS (Conti

ATMDC/WCIU
FAILURE

COMPUTER
MALF

Is CSM controlling?

Is CSM controlling?

Is SUN PRESENTtb?

Is ATMDC Flight Program

Is ATMDC Right Program?

Perform XFER to ATM CONTROL 
Checkiist (ATM Sys C/L and Data 
Book, pg 2-15)

Transfer controi to ATM

DAS;
• Key 10013E MLU/RCDR PWR OFF AND 
 CORE SEL (NH

Power down MLU/recorder

Perform ATMDC UPDATE Checkiist (8K or 
16K as required) (ATM Sys C/L and Data 
Book, 8K pg A 1-2, 16K pg 2-5)

MONITOR:
• ANGLE sel - ACQ SS X/Y; ind - XX%

Are ACQ SS X/Y angles zero ± 2%?

Determine if vehicle +Z axis is near sun

GROUND/DAS:
• ACS sw - ENABLE 

DAS;
• Key 30023E CMPTR OFF 

GROUND/DAS:
• ACS sw - INHIBIT

Power down failed ATMDC/WCIU

MONITOR;
• ANGLE sel - ACQ SS X/Y; ind - XX* (decreases to 0*)

Monitor ARCS maneuver vehicle to point +Z axis pre­
cisely at sun

• Instruct CSM pilot to maneuver QA 
for pointing OA +Z axis near sun 
using out-of-window display as 
reference

ATTITUDE CONTRQL SYSTEM:
• SUN PRESENTtb - PR I or SEC 

(verify)

CSM maneuvers QA

fllj Option to load duplicate 8K 
program. No. 3,
DAS;
• Key 20123E MLU CONT 

CH 2 SET 
20102E MLU CONT 

CH 3 SET 
20155E MLU LOAD 

RESET/ 
EXECUTE

ly Must be in daylight

14) ACQ SS X/Y meter display 
limits are + 100* (± 6 deg)

SUN PRESENT flag will indi­
cate PR I or SEC when 
vehicle +Z axis is within 
9 degrees of sun

ATM-APCS-028
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ATM

SYMPTOM PROCEDURE REMARKS
3d ARCS (Cent)

MONITOR:
• ANGLE sel - ACQ SS X/Y; ind - 

XX% (decreases to 0%)

Monitor ARCS maneuver vehicle 
to point +Z axis precisely at sun

Was star acquired?

• Perform STAR ACQUISmON/OG 
BU Update Checklist (ATM Sys 
C/L and Data Book, pg A1-3)

Try Star Acquisition

Perform ARCS STATUS CHECK Checklist (8K or 16K as required) 
(ATM Sys C/L and Data Book, 8K pg A 1-1, 16K pg 2-3)

42 I Determine CSM Star angles for STDN

• Voice instruct CSM pilot to power up 
the Optics Subsystem and mark on 
two known stars

• Voice corresponding optics shaft and 
trunnion angles to STDN for ground 
calculation of Z axis maneuver angle

DAS:
• Key 52012E SELECT SYSTEM

50005E INITIALIZE STRAPDOWN 
Immediately select 
ATTITUDE CONTROL SYSTEM:
• MODE SOLAR INERTIAL sw - SOLAR INERTIAL; tb - SI

Initialize strapdown and select solar inertial mode immediately

• Perform MNVR to ARBITRARY ATTITUDE (8) Checklist (8K)
(ATM Sys C/L and Data Book, pg A 1-8)

NOTE: A total maneuver greater than 20 degrees must be made using 
consecutive maneuvers less than 20 degrees to avoid a switchover 
to TACS Only Control 

ATTITUDE CONTROL SYSTEM:
• SUN PRESENT tb - PR I or SEC (verify)

Perform X and Y axes maneuver to point ACQ SS towards sun using 
out-of-window solar display as reference

0 TACS ONLY CONTROL will be 
entered when an arbitrary 
attitude maneuver greater 
than 20 degrees is made

If the solar inertial mode is 
not selected immediately, the 
most recent arbitrary 
attitude angle commands are 
interpreted by the control 
system as unwanted attitude 
errors. The control system 
will zero these attitude 
errors by maneuvering the 
vehicle again

The ACQ SS is updating the 
strapdown to true solar 
inertial

ATM-APCS-029
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ATM

SYMPTOM PROCEDURE REMARKS
3d ARCS (Conti

43 Maneuver X principal axis into orbit piane

Perform MNVR to ARBiTRARY ATTiTUDE 
Checklist (16KI (ATM Sys C/L and Data Book, 
8K pg A 1-8, 16K pg 2-111 when STDN 
transmits Maneuver Pad

iE

T [iJ
44 1 Trar
• Pert 

Chec
pg 2-

sfer control to CSM

arm XFER to CSM CONTROL 
klist (ATM Sys C/L and Data Book,
15)

L|]
45

Return to normal operations

ATM-APCS-030
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ATM

SYMPTOM
4 ARCS

ALERT

PROCEDURE

ACS

BLUE

Lt on if:
Rate gyro failure in 

any axis
ACQ SS analog failure 

in any axis
Rate gyro scale switch­

ing failure
Star tracker failure 

to acquire
Maneuver time insuL 

ficient
Computer restart

1
-0

Determine ALERT condition numbers

DAS:
• Key - 52003E CMPTR DATA

50001E ALERT CONDITIONS
MONITOR:
• COUNTER 1 sel-DAS; ind - ABCD

Has a response been made to conditions 
B, C. and D?

NO

Respond to the earliest condition 
unless a later one is more time- 
critical

Lyes T
cm
CLUSTER
An

ARCS

Hi ALERT condition no. • 1? YES

NO

ARCS
4a I 1

RATE GYRO 
FAILURE IN 
ANY AXIS

ALERT condition no. -2? YES
ARCS

4b 1
ACQ SS ANALOG 
FAILURE IN ANY 
AXIS

NO

ALERT condition no. - 3? YES
ARCS
4c 1

RATE GYRO SCALE 
SWITCHING FAILURE

NO

6 7
ALERT condition no. -4? Yy--------- ^

Star tracker failed to
NO acquire star

ALERT condition no. -5?

8
QQ.

Repoint star tracker

YES

NO

10
Q

Maneuver time insufficient. Monitor 
attitude errors. Maneuver complete 
when errors equal either zero or 
commanded biases

ALERT condition no. ■ 6? I£l. ► 12

NO

AF>CS
5 1

ID
Computer restart. Computer system power 
has been interrupted

ALERT 
CMG MALE

13
Notify STDN of computer interrupt

REMARKS
NOTE: These procedures corre­

spond to Phase II ATMDC 
software definition

flj This step checks to see if 
two failures have occurred 
before ALERT acknowledgment

STAR TRACKER checklist

3) After two failures to acquire 
star, verifygimbal angles and 
star codes with STDN. If 
failure to acquire star con­
tinues, go to STAR 
TRACKER FAILURE malfunc­
tion procedure 7

(ij Maneuver will not be com- 
pleted on time. Vehicle 
maneuvers at maximum rate 
(0.3 deg/sec) until commanded 
maneuver time is sufficient

fs ) Computer timing and navi­
gation will be "behind" by the 
length of time that the com­
puter was interrupted

ATM-ARCS-031
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ATM

SYMPTOM
4a ARCS 
ALERT condition no. ■ 1

PROCEDURE

RATE GYRO 
FAILURE IN 
ANY AXIS

1 Determine axis of failed rate gyro

• Notify STDN of rate gyro failure 
ATTITUDE CONTROL SYSTEM:
• Observe each RATE GYRO MONITOR 

sw position 1/2

NOTE: The X (Y, Zl RATE GYRO MONITOR 
tb - bp or SGL indicates axis of 
failure

RATE GYRO MONITOR tb is?

bp SGL

AniTUDE CONTROL SYSTEM:
• RATE GYRO MONITOR tb-bp within 15 min?

YES

3 Determine controlling rate gyrofs)

ATTITUDE CONTROL SYSTEM:
• Position RATE GYRO MONITOR sw - 23 or 3/1 for 

tb - gray or SGL

RATE GYRO MON I TOR this?

SGL s
AniTUDE CONTROL SYSTEM:
• RATE GYRO MONITOR tb - gray 

within 20 min?

NO

NO

Notify STDN that redundancy management 
unable to isolate failed rate gyro 
within time specified

YES

6 Determine failed rate gyro
AniTUDE CONTROL SYSTEM:
RATE GYRO MONITOR sw Is?

3/1

7
RATE GYRO 2 FAILURE

23 RATE GYRO 1 FAILURE

0- NO

Notify STDN which rate gyro failed

Has STDN requested crew to reenable 
failed rate gyro? YES ►0

REMARKS

( 1 )verify that an axis displaying 
SGL has not been commanded 
to a single gyro configuration 
as the result of two previous 
failures on that axis

©2 j Rate gyro outputs may be 
monitored:

DAS:
• Key - 52003E CMPTR DATA 

5000AE
5 X RGS ALL 
5 Y RGS ALL 
7 Z RGS ALL

©

©
©

©

The SGL indication will appear 
during the 90-sec RG3 power- 
up period following a RGl and 
RG2 discompare. It will also 
appear during the period 
«15 min) when RGl or RG2 
is being determined failed via 
comparison with RG3

Single rate gyro selected on 
this axis. Prime strapdown 
control in use

Do not change modes or 
switch to CMG Control from 
TACS Only Control during 
RM failure isolation

6 ; Backup strapdown control in 
use

ATM-APCS-032
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ATM

SYMPTOM PROCEDURE REMARKS
4a APCS (Cont)

10 Reconfigure rate gyros

ATTITUDE CONTROL SYSTEM:
• RATE GYRO MONITOR sw - tb - bp 

DAS:
• Key - 52015E RATE GYRO RM

500AAE
11 X AX IS SELECT, 1 & 2, 3 BACKU P; RM ENABLE
21 Y AXIS SELECT, 1 & 2, 3 BACKUP; RM ENABLE
31 Z AXIS SELECT, 1 8.2, 3 BACKUP; RM ENABLE

ATTITUDE CONTROL SYSTEM:
• RATE GYRO MONITOR tb-gray
• Continue with restored configuration

11

Has STDN requested 
crew to inhibit wheei 
power on faiied rate 
gyro?

“N(5

13

YES

Continue with 
normai operation

©
12 Inhibit wheei power on faiied rate gyro

GROUND/DAS:
• ACS SW-ENABLE 
DAS:
• Key - 30GGGE

151 X-1 RG WHL INH
147 X-2 RG WHL INH
Oil X-3 RG WHL INH
111 Y-1 RG WHL INH
031 Y-2 RG WHL INH
154 Y-3 RG WHL INH
024 Z-1 RG WHL INH
146 Z-2 RG WHL INH
152 Z-3 RG WHL INH

Dispiay rate gyro outputs
• Key - 52003E CMPTR DATA

5000AE
5 X RGS ALL
6 Y RGS ALL
7 Z RGS ALL

GROUND/DAS:
• ACS SW-INHIBIT 

MONITOR:
• COUNTER 1 sel - DM; ind - .XXXX fdeg/sec) RGl
• COUNTER 2 sel - D«; ind - ,XXXX (deg/sec) RG2
• COUNTER 3 sel - 0«; ind - .XXXX (deg/seci RG3
• Verify outputs of seiected gyros, compare within T^
• If outputs not within TBD, prepare for C/W ACS MALE 

(APCS/2bfl)

Notify STDN that failed rate gyro wheel Inhibited

WHL INH powers down wheel 
motor but maintains sensor 
eiectronics and heater power

ATM-APCS-033
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ATM

SYMPTOM PROCEDURE REMARKS
4a ARCS (Conti

I ©
14 Isolate RG failure manually

NOTE: Remove RG drift compensation on all 3 gyros on failed
axis. Record change in values so compensation may 
be reinserted following failure isolation

DAS:
• Key - 52003E CMPTR DATA

5000AE
5 X RGS ALL
6 Y RGS ALL
7 Z RGS ALL

MONITOR:
COUNTER 1 sel - DAS; ind -. XXXX (deg/sec) RG 1
COUNTER 2 sel - DAS; ind - .XXXX (deg/sec) RG2
COUNTER 3 sel - DAS; ind - .XXXX ldeq/sec)RG3

DAS:
• Key - 52036E RG DRIFT COMPENSATION

500GGE
01 IX
02 2X
03 3X
04 lY
05 2Y
06 3Y
07 IZ
10 2Z
11 3Z

50000E ZERO DRIFT
Monitor outputs to determine failed rate gyro

Can failed rate gyro be identified?

©:lOne function command and 
two data commands are 
required for changing the 
drift compensation of each 
gyro

YES

©
16 Select and recompensate good rate gyros

DAS:
• Key - 52015E RATE GYRO RM

500AAE AXIS SELECT; RM ENABLE
13 X 1 & 3
14 X 2 & 3
23 Y 1 & 3
24 Y 2 & 3
33 Z 1 & 3
34 Z2&3

• Key - 52036E RG DRIFT COMPENSATION
500GGE

01 IX
02 2X
03 3X
04 lY
05 2Y
06 3Y
07 IZ
10 2Z
11 3Z

5 ± ODDE DD- Negative of previously
recorded change in com-
pensation

ATTITUDE CONTROL SYSTEM
• Position RATE GYRO MONITOR sw -

1/2, 2/3, or 3/1 for tb - gray

Seek assistance from STDN

©;lA maneuver may be performed 
to try to force rate gyro isola­
tion. Check with STDN prior 
to performing maneuver

ATM-A PCS-034
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ATM

REMARKSPROCEDURESYMPTOM
4b APCS 
ALERT condition no. -2

YAXISX AXIS

must be in FOV of

X AXIS YAXIS

ATM-A PCS-035

Failure is on which axis?

ACQ SS 
ANALOG 
FAILURE 
ON ANY 
AXIS

PRIMARY ACQ SS FAILURE SECONDARY ACQ SS FAILURE

ATT ITU DE CONTROL SYSTEM:
• MODE EXP PTG sw - EXP PTG; tb-EXP

Are the ACQ SS angles zero, +2% within 3 min?

Zero EXP biases and monitor ACQ SS angles

DAS:
• Key - 52014E ACQ SS RM

50006E Y AXIS SELECT SEC; RM ENABLE
• Key - 52006E ACQ SS SEC X/Y

Select and display secondary ACQ SS

DAS:
• Key - 52014E ACQ SS RM

50002E X AXIS SELECT PRI; 
RM ENABLE

• Key - 52014E ACQ SS RM
50012E X AXIS RM INHIBIT

Select primary ACQ SS and inhibit RM

DAS:
• Key -52014E ACQ SS RM 

5200AE
2 X AX IS SELECT PRI; RM ENABLE 
5 Y AXIS SELECT PRI; RM ENABLE

Reenable ACQ SS RM

Select primary ACQ SS and inhibit RM

Key - 52014E ACQ SS RM
50005E YAXIS SELECT PRI; 

RM ENABLE 
Key - 52014E ACQ SS RM

500I3E YAXIS RM INHIBIT

Which axis indicated a difference in displays?

MQNITOR:
• ANGLE sel - ACQ SS X/Y; ind-XX% 

DAS:
• Key - 52006E ACQ SS SEC X/Y
• Key - 52005E ACQ SS PRI X/Y

Determine axis of discompare

TV:
• Ho2 PWR sw - ON
• MON 1 sw - PWR ON (verify!
• SYNC GEN sw - PRIM
• MON 1 sel - Ho2 (verify!
H-ALPHA:
• Hal DOOR sw - OPEN; tb-gray 

ATTITUDE CONTROL SYSTEM:
• FSS DOOR sw - OPEN; tb-OPN (verify!

Is sun centered in TV MON 1 display?

Verify sun presence with Ho2

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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SYMPTOM PROCEDURE REMARKS
4b ARCS (Cont)

Notify STDN of ACQ SS failure
Is greater detail about the failure desired?

DAS:
• Key - 52014E ACQ SS RM

50003E X AXIS SELECT SEC; RM ENABLE
• Key - 52006E ACQ SS SEC X/Y

Select and display secondary ACQ SS

TV:
• Ho2 PWR sw - ON
• MON 1 sw - PWR ON Iverify)
• SYNC GEN sw - PRIM
• MON 1 sel - Ho2 (verify)

H-ALPHA:
• Ho2 DOOR sw - OPEN; tb-gray 

AniTUDE CONTROL SYSTEM:
• ESS DOOR sw - OPEN; tb-OPN (verify)

TV:
• Verify sun centered in TV MON I dispiay within 3 min

Verify sun presence with Ho2

• Key - 5200CE

Seiect and display failed ACQ SS and inhibit RM

52014E ACQ SS RM 
5000AE

2 X AX iS SELECT PR I; RM ENABLE
3 X AXIS SELECT SEC; RM ENABLE
5 Y AX IS SELECT PR I; RM ENABLE
6 Y AXIS SEIECT SEC; RM ENABLE 

52014E ACQ SS RM
5001 BE

2 X AXIS RM INHIBIT
3 Y AXIS RM INHIBIT

ACQ SS PR I X/Y
ACQ SS SEC X/Y

ESS angles will be compared 
with ACQ SS angles

ATM-APCS-036
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ATM

SYMPTOM PROCEDURE REMARKS
4b ARCS (Cont)

15 Roll canister to zero

MONITOR;
• COUNTER 1 sel - ROLL CSTR;

Ind- XXXX (ARC MIN) 
MANUAL POINTING CONTROL
• ROLL ENABLE sw - ENABLE
• Roll cstr to zero
• ROa ENABLE sw-INHIBIT

16
i2 ©

Compare FSS angles with ACQ SS angles

MONITOR:
• COUNTER 2 sel - FSS UP/DN; Ind - XXXX (ARC SEC)
• COUNTER 3 sel - FSS L/R; Ind - XXXX (ARC SEC) 

ATTITUDE CONTROL SYSTEM;
• MODE EXP PTG SW - EXP PTG; tb - EXP
• FSS DOOR sw - OPEN; tb - OPN
• FSS BIAS IN SW - OUT (verily)

MANUAL POINTING CONTROL
• MAN PTG ENABLE sw - ENABLE; tb - EXP
• MPC - Manipulate FSS angles to 0000
• MAN PTG ENABLE sw - INHIBIT; tb - bp 

DAS:
• Key - 52004E SINGLE MEMORY LOC

50AAAE AAA - 1st half of memory address
160 Ox <Select 3 for axis|
160 3y

50BBBE BBB ■ 2nd half of memory address 
206 Ox (Select 0 for failed axis)
210 PY

50000E Scale factor
MONITOR;
• COUNTER 1 sel - ind - XXXX.
• COUNTER 2 sel - ind -. XXXX (pirads)
• Notify STDN of difference between FSS and ACQ SS angies

The FSS angles are zeroed 
to co-align the canister with 
the ATM rack. /3X and ;8Y 
represent the misalignment 
between the FSS and ACQ SS 
created by the ACQ SS failure

17 Reselect and display good ACQ SS

DAS;
• Key - 52014E ACQ SS RM

5000AE
2 X AXIS SELECT PRI; RM ENABLE
3 X AXIS SELECT SEC; RM ENABLE
5 Y AXIS SELECT PRI;RM ENABLE
6 Y AXIS SELECT SEC; RM ENABLE

• Key - 5200BE
5 ACQ SS PRI X/Y
6 ACQ SS SEC X/Y

18
Return to normal 
operation

ATM-ARCS-037
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SYMPTOM PROCEDURE REMARKS

ALERT condition no. ■ 3[

RATE GYRO 
SCALE 
SWiTCHING 
FAILURE

Notify STDN which scaling 
networks in use

Fine gain scaling networks 
in use

Coarse gain scaling networks 
in use

Notify STDN of failure and seek 
assistance in correcting situation

DAS:
• Key- 52004E SINGLE MEMORY LOC

50000E MEMORY ADDRESS 
50244E OF DI REGISTER4 
501 ODE SCALE FACTOR

MONITOR:
• COUNTER 1 sel - ind - XBCX
• COUNTER 2 sel - DAS; ind -XXOO

Is B odd and C <4?

Determine which set of scaling networks 
is in use

Q

@

STDN has telemetered 
information that will assist 
in determining which set 
of networks are failing to 
switch

Determination of which 
scale network the ATMDC 
is using can be read from 
ATMDC memory. A memory 
load can force it to accept 
either coarse gain or fine 
gain networks for all 
calculations

A failure to switch from 
low scale means all maneu­
vers must be kept below 
0.085'Vsec. A higher rate 
will cause maximum output 
and may cause hi rate C/W 
condition. A failure to 
switch from high scale 
means granularity and 
resolution will be lost in 
all maneuvers

©4 ) Forcing a change in 
scaling networks will 
require a single memory 
load.

ATM-A PCS-038
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REMARKSPROCEDURESYMPTOM
ARCS
ALERT

NOTE: These procedures cor­
respond to Phase 11 
ATMDC software definition

(T) This step checks to see if 
more than one faiiurc has 
occurred before ALERT 
acknowiedgmentLt on if;

CMC faiiure 
CMC 4.8 kHz source 

failure
CMC AUTO reset

CMC V-REF 
FAILURE

CMC 4.8 KHZ
SOURCE
FAILURE

If the BRG TEMP and the 
CMC MALF Its are on to­
gether, the condition 7 is 
due to automatic wheel power 
removal. Otherwise the 
condition is due to RCI 
failure

CMC AUTO

ALERT
ACS

CMC RCI 
FAILURE

ALERT 
CMC AUTO 
SHUTDOWN

ATM-APCS-039

ARCS

CMC MALF

BRG TEMP 1(2,3) It Oh?

ALERT condition no. ■ 7?

ALERT condition no. -87

ALERT condition no. -9?

ALERT condition no. » 788X?

Respond to the earliest 
condition unless a later 
one is more time- 
critical

DAS;
• Key - 52003E CMPTR DATA

50001E ALERT CONDITIONS
MONITOR:
• COUNTER 1 sel - DAS: ind - ABCD

Has a response been made to conditions

Determine ALERT condition numbers

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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SYMPTOM
5a ARCS 

ALERT condition no. ■?

PROCEDURE

CMC FAILURE 
OF RCI TEST

CMC V-REF 
FAILURE

CMC RCI 
FAILURE

AniTUDE CONTROL SYSTEM:
• CMC SYSTEM sw 1 (2, 3) - 

AUTO (verify)
• Monitor the CMC SYSTEM 

1 (2, 3)tb-bp

Determine failed CMC

MONITOR:
• ACS sel - WHL SPD 1 (2, 3); Ind - XX%

Is WHL SPD >87%7

Check wheel speed of failed CMC

ALERT 
CMC AUTO 
SHUTDOWN

REMARKS

Failed CMC identified when 
servo power is removed:
a. CMC V-REF test failure
b. CMC RCI lest failure 
C. CMC AUTO SHUTDOWN

(BRG TEMP)

©

@

If a CMC SYSTEM switch 
was not in AUTO when the 
ALERT occurred, place the 
switch in AUTO. Reenable 
CMC RM for the CMC in 
question in order to see the 
tb-bp

DAS:
Key - 52013E CMC RM 

500A2E CNTL 
ENABLE;
RM ENA.

1 CMC 1 
SELECT

2 CMC 2 
SELECT

3 CMC 3 
SELECT

Failure of RCI test can be 
caused by: failure to follow 
gimbal rate commands: 
erroneous resolver feedback; 
gimbal failure to come off a 
stop

ATM-APCS-040
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SYMPTOM PROCEDURE REMARKS
5b ARCS

ALERT condition 
no. ■ 788X

CMG V-REF 
FAiLURE

0Q
1 Determine failed CMG 2

AniTUDE CONTROL SYSTEM;
• CMG SYSTEM 1 12, 3) - AUTO 

(verifyl
• Monitor the CMG SYSTEM

1 (2, 3) tb - bp

CMG FAILURE
OF V-REF TEST

ARCS
5a 3

Reconfigure faiied CMG

DAS:
• Key - 52013E CMG RM

500AAE CNTL ENABLE; RM ENA. 
12 CMG 1 SELECT 
22 CMG 2 SELECT 
32 CMG 3 SELECT

YES

CMG RCI 
FAILURE

0

©

Notify STDN which CMG failed

Has STDN requested crew to 
reenable the failed CMG?

NO

Does STDN want to modify the 
momentum biases?

NO Has STDN requested crew to power 
down failed CMG wheel ?

NO YES

8 Modify the momentum biases

Obtain correct bias components from ATM 
SYS C/L and Data Book, pg 8-11 
DAS:
• Key- 52024E CMG MOMENTUM BIAS

5 ± XXXE X AXIS 
5 ± YYYE YAXIS 
5 ± ZZZE Z AXIS

• Key - 52023E CMG NOMINAL CAGE

1
Continue with normal operation

YES

0
Power down failed CMG wheel

GROUND/DAS:
• ACS sw - ENABLE 

DAS:
• Key - 30AAAE WHL PWR OFF

021 CMG 1 
175 CMG 2 
036 CMG 3

• Key - 30BBBE BRAKE ON
037 CMG 1 
135 CMG 2 
076 CMG 3

NOTE: Wait for CMG brake to stop 
CMG, ~4.5 hours

DAS:
• Key - 30CCCE BRAKE OFF

063 CMG 1 
174 CMG 2 
061 CMG 3 

GROUND/DAS:
• ACS sw - INHIBIT

Failed CMG identified when 
control power is removed:
a. CMG V-REF test failure
b. CMG RCI test failure
c. CMG AUTO SHUTDOWN 

(BRG TEMP)

If a CMG SYSTEM switch was 
not in AUTO when the ALERT 
occurred, place the switch ir 
AUTO. Reenable CMG RM 
for the CMG in question in 
order to see the tb - bp 
DAS:

Key - 52013E CMG RM 
500A2E CNTL ENABLE; 

RM ENA.
1 CMG 1 SaECT
2 CMG 2 SELECT
3 CMG 3 SaECT

©

©

A momentum bias must be 
entered for 2 CMG control to 
prevent a zero H condition 
from occurring, causing 
loss of CMG control. 
Momentum components (1% 
of 3H) available from ATM 
Sys C/L and Data Book, 
Section 8, as a function of 
the sun angle i/8). Momen­
tum will be different depend­
ing upon which CMG failed

WHL PWR OFF removes 
power from the wheel but 
maintains sensor electronics

ATM-APCS-041
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SYMPTOM PROCEDURE REMARKS
5c ARCS

PR I MARY 4.8 KHZ 
VOLTAGE SOURCE TEST FAILURE

SECONDARY 4.8 KHZ 
VOLTAGE SOURCE TEST FAILURE

CMG 4.8 KHZ
SOURCE
FAILURE

Continue with normal 
operations

CMG VOLTAGE SOURCE 
SWITCHOVER

Notify STDN of voltage source 
switchover

Has STDN requested the crew to 
reselect the switched voltage 
source?

Key - 52013E CMG RM
50010E VOLTAGE REF SOURCE 

4.8 KHZ;RM INHIBIT 
Key - 52013E CMG RM 

50030E RM ENABLE

Reselect primary source

Reselect secondary source

Key - 52013E CMG RM
50020E VOLTAGE REF SOURCE 

4.8 KHZ; RM INHIBIT 
Key - 52013E CMG RM 

50030E RM ENABLE

DAS:
• Key - 520O4E SINGLE MEMORY LOC

50000E MEMORY ADDRESS 
50242E OF DI REGISTER 3 
50100E OCTAL DISPLAY

MONITOR:
• COUNTER 1 sel - D«; ind - XXXX
• COUNTER 2 sel - D«; ind - XFOO

Is F>4?

Determine failed voltage reference 
source

ATM-A PCS-042
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REMARKSPROCEDURESYMPTOM
5d ARCS

ALERT condition no. ■ 9 The first CMG AUTO RESET 
will occur if a CMG gimbal 
is on a stop and the SWS 
attitude error is >5.70002“

The CMG AUTO RESET 
occurs only in the SI/EXP 
modes. If activated during 
momentum desaturation 
maneuvers, the vehicle 
will be returned to the 
nominal SI attitude

Vehicle HI RATE (C/W 
condition 21 may occur if

>0.35°/sec

The time allocated for 
execution and completion 
is 60 sec. Vehicle attitude 
is not controlled by CMG 
or TAGS

The time allocated for 
execution and completion 
is 40 sec. Vehicle attitude 
is not controlled by CMG 
or TAGS

Vehicle rate control by 
TAGS is <0.02 deg/sec in 
X and <0.01 deg/sec in 
Y and Z

The time allocated for 
execution and completion 
is 60 sec. Vehicle attitude 
is not controlled by CMG 
or TAGS

CMG control is automatically 
enabled. The time required 
to return to SI attitude will 
be a function of the attitude 
errors accumulated during 
the uncontrolled periods

RESET
ATTITUDE CONTROL SYSTEM: 
• Is the MOMENTUM DUMP 

CAGE tb CGE?

Verify reset still in progress

nominal momentum configuration

Monitor momentum components

MONITOR:

Monitor momentum components

MONITOR:
• COUNTER 1 sel ind -. XXXX (deg/seci

• COUNTER 2 sel ind - .XXXX (deg/sec)

• COUNTER 3 sel -iy: ind - .XXXX (deg/sec)

• Monitor control of vehicle rates by TAGS

Monitor vehicle rates

MONITOR:
COUNTER 1 sel -E^; ind -XXX.X fdeg)

COUNTER 2 sel -Oy; ind - XXX.X (deg)

COUNTER 3 sel -JBZ- ind - XXX.X (deg)

Monitor attitude drive to zero or previous 
SI offsets

Monitor vehicle attitude

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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SYMPTOM PROCEDURE REMARKS
5d ARCS (Conti

< 0.18‘

Increasing

Has STDN requested crew to 
inhibit CMC AUTO RESET?

Expect another CMC AUTO 
RESET or a switch to TAGS 
ONLY CONTRa

DAS:
• Key-52010E INHIBIT

50002E CMC AUTO RESET

Inhibit CMC AUTO RESET

CMC AUTO RESET is complete 
ATTITUDE CONTROL SYSTEM; 
• MOMENTUM DUMP CAGE 

tb - gray

SWS attitude error?

DAS;
• Key - 52003E CMPTR DATA 

50002E AH ERROR

Monitor SWS attitude error

©

©

A second and third CMG 
AUTO RESET will occur if a 
CMG gimbal is on a stop 
and the SWS attitude error is 
>19.9°

A switch (C/W condition 6) 
to TAGS only control will 
occur if the CMG AUTO 
RESET is executed three 
times in succession with­
out a successful completion 
or the SWS attitude error is 
>60.0° during a reset

ATM-APCS-044
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SYMPTOM PROCEDURE REMARKS
ARCS
ALERT NOTE: These procedures corre­

spond to Phase 11 ATMDC 
software definition

Lt on if:

WHL BRG TEMP 
exceeds 160° F185%!

HOT CMC 
BEARiNG

CMG AUTO 
SHUTDOWN

CMG bearing temp high 
0160° F)

Bearing 1 temp high

Czj Stop monitoring if BRG 
TEMP it goes off, if 
temperature remains 
constant for more than 
1 hr, or if temperature 
decreases

WHL PWR OFF removes 
power from the wheel but 
maintains sensor electronics

CMG AUTO 
SHUTDOWN Removing wheel power 

during 3 CMG operation 
causes a CMG MALF ALERT 
condition 7

CMG AUTO 
SHUTDOWN

ATM-APCS-045

HOT CMG 
BEARING

BRG TEMP

Continue monitoring

Bearing 2 temp high

Overheated CMG identified

Monitor temp at 5-min 
intervals

Is temp increasing?

ATTITUDE CONTROL SYSTEM:
• CMG 112, 3) sw - Al^ (verify)

Is CMG SYSTEM 1 (2, 3)tb-bp?

Monitor CMG SYSTEM status

y Acknowledge CMG MALF ALERT 
DAS
• Key - 52003E CMPTR DATA

50001E ALERT CONDITIONS
MONITOR:
• COUNTER 3 sel - DAS; ind - 7XXX

(verify)

DAS:
• Key - 30BBBE BRG 2 TEMP MON

144 CMG 1 
032 CMG 2 
153 CMG 3 

GROUND/DAS:
• ACS SW- INHIBIT

Is bearing temp >85*?

Monitor bearing 2 temp

GROUND/DAS:
• ACS sw - ENABLE 
DAS:
• Key - 30AAAE BRG 1 TEMP MON

164 CMG 1 
124 CMG 2 
071 CMG 3 

GROUND/DAS:
• ACS sw- INHIBIT

Monitor bearing 1 temp

Is bearing temp >85%?

GROUND/DAS:
• ACS sw - ENABLE 
DAS:

Key - 30CCCE WHL PWR OFF 
021 CMG 1 
175 CMG 2 
036 CMG 3

• Key - 30D0DE BRAKE ON
037 CMG 1 
135 CMG 2 
076 CMG 3 

GROUND/DAS:
• ACS sw - INHIBIT

Inhibit CMG wheel power

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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SYMPTOM PROCEDURE REMARKS
6b ARCS

CMG AUTO 
SHUTDOWN

1 Monitor wheel speed decrease

MONITOR:
• ACS sel - WHL SPD 1 12. 3): ind - XX%
• Wait until wheel speed reduces to 10% 

or BRG TEMP It goes off

ARCS 
6a 3

HOT CMG 
BEARING

Are bearing temps 1 and 2 <85%? NO

YES

Notify STDN of CMG bearing failure 
and shutdown

Has STDN requested the crew to 
reenable the ihhibited CMG?

NO

YES

Repower ihhibited CMG

GROUND/DAS:
• ACS sw - ENABLE 

DAS:
• Key - 30FFFE BRAKE OFF

063 CMG 1 
174 CMG 2 
061 CMG 3

• Key - 30GGGE WHL ON
157 CMG 1 
075 CMG 2 
117 CMG 3 

GROUND/DAS:
• ACS sw - INHIBIT 

MONITOR;
• Monitor WHL SPD to 90%

Was CMG shut down again? lES.

NO

Reconfigure CMGs

DAS:
Key - 52013E CMG RM

500AAE CNTL ENABLE; RM ENA 
12 CMG 1 SELECT 
22 CMG 2 SELECT 
32 CMG 3 SELECT

Continue with normal operations

TEMPERATURE SENSOR 
CIRCUITRY FAILURE

Notify STDN Of CMG BRG TEMP 
sensor failure

Has STDN requested the crew to 
reenable the inhibited CMG?

NO YES

5 Repower inhibited CMG

ATTITUDE CONTROL SYSTEM;
• CMG SYSTEM 1 12, 31 sw - tb - gray 

MONITOR:
• Monitor WHL SPD to 90%

DAS:
• Key - 52013E CMG RM

500AAE CNTL ENABLE; RM ENA 
12 CMG 1 SELECT 
22 CMG 2 SELECT 
32 CMG 3 SELECT

8 Remove CMG brake and modify momen­
tum biases

NOTE: Wait lor CMG brake to stop CMG, 
~4.5 hours 

GROUND/DAS;
• ACS sw - ENABLE 

DAS:
• Key - 30HHHE BRAKE OFF

063 CMG 1 
174 CMG 2 
061 CMG 3 

GROUND/DAS:
• ACS sw - INHIBIT

Obtain correct bias components from ATM 
Sys C/L and Data Book, pg 8-11
DAS:

■ 52024E CMG MOMENTUM BIAS 
5+XXXE X AXIS 
5±YYYE Y AXIS 
5+ZZZEZ AXIS 

- 52023E CMG NOMINAL CAGE

> Key -

• Key-

0 AUTO SHUTDOWN occurs 
When BRG TEMP exceeds 
200' F (95%). Bearing temp 
can be monitored by: 
GROUND/DAS:
• ACS sw - ENABLE 
MONITOR:
• ACS sel - DAS: ind - XX% 
DAS;
• Key - 30AAAE BRG 1 TEMP

MON 
164 CMG 1 
124 CMG 2 
071 CMG 3

• Key - 30BBBE BRG 2 TEMP
MON

144 CMG 1 
032 CMG 2 
153 CMG 3 

GROUND/DAS:
• ACS sw - INHIBIT

If wheel speed was down to 
10% it takes -10 hours to 
reach 90% speed

ATM-ARCS-046
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SYMPTOM
ARCS

STAR TRACKER 
FAILURE

PROCEDURE

Select an available star

DAS:
• Key - 52012E SELECT SYSTEM 

5000AE
0 STARACHERNAR (Al
1 STAR CANOPUS (C)
2 STAR ALPHA CRUX (XI 

ATTITUDE CONTROL SYSTEM:
MODE SOLAR INERTIAL tb- SI or

EXP (verify)
STAR TRACK ACQ sw - M^;

tb - MAN
MONITOR:

COUNTER 1 sel - STAR TCK OUTER 
GIMBALS

COUNTER 2 sel - STAR TCK INNER 
GIMBALS

MANUAL POINTING CONTROL:
MAN PTG ENABLE sw - CTABLE; tb - 

STR
Manipulate gimbals to appropriate 
position

Are gimbals responding to MPC com­
mands?

YES

Is ATTITUDE CONTROL SYSTEM 
STAR TRACK SHUTTER tb OPN or 
bp while driving gimbals to new 
position?

YES £

Is ATTITUDE CONTROL 
SYSTEM STAR TRACK 
SHUHER tb OPN or STR 
when gimbals in correct 
position?

NO
1 4, NO

ATTITUDE CONTROL SYSTEM:
• MODE EXP PTG SW - EXP PTG;

tb - EXP
• STAR TRACK ACQ sw - AUTO

tb - AUT

Is the MAN PTG tb EXP?

30

NO

Star verification

Verify star and gimbal 
angles with STDN

Are gimbal angles and star 
correct?

YES

STAR TRACKER SHUTTER 
CLOSED FAILURE

NO T 32
8

Wait until the conditions 
are met for the EPC loops 
to become active and the 
MAN PTG tb goes to EXP

YES

TV:
• MON 1 sel - Hal 
MANUAL POINTING CONTROL:
• MPC - Manipulate in the UP/DN ahd

UR directions observing Hal 
image on MON 1

Did image follow MPC commands? NO

12
ATTITUDE CONTROL SYSTEM:
• STAR TRACK ACQ sw - MAN

Is the STAR TRACK ACQ tb MAN?

NO YES

13

Select Secondary EPEA

ATT ITU DE CONTROL SYSTEM: 
• EPEA sw - SEC

Did image follow MPC commands?

YES

t Q
PRIMARY EPEA FAILURE

EPC
TBD TBD

NO

MANUAL POINTING CONTROL 
FAILURE

REMARKS

NOTE: These procedures corres­
pond with Phase II ATMDC 
software definition

o1 ; Notify STDN of PRIMARY 
EPEA failure

ATM-APCS-047
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SYMPTOM
7 ARCS (Cont)

PROCEDURE

12

I
14 Select Secondary EPEA

ATTITUDE CONTROL SYSTEM:
• EPEA sw - SEC

Is the STAR TRACK ACQ tb - MAN ?ll^

NO

STAR TRACKER MODE 
LOGIC FAILURE

39

16

MANUAL POINTING CONTROL:
• MAN PTG ENABLE sw - 

INHIBIT; tb-bp
DAS:
• Key- 52010E INHIBIT

50004E STAR TRACK 
CONTROL

AniTUDE CONTROL SYSTEM:
• STAR TRACK ACQ sw - AUTO, 

tb - AUT
MONITOR:
• Observe COUNTERS 1 and 2
Do the COUNTERS reflect changes 
In gimbal position as the star 
tracker searches for a star?

ijfNO

13
I

MANUAL POINTING CONTROL:
• MPC-Manipulate STAR TRACKER 

gimbals to desired position 
observing COUNTERS 1 and 
2

Did the star tracker respond to the 
MPC commands?

NO

18

Do both gimbal displays 0000?

rYES NO

39

19 Select Secondary EPEA

ATTITUDE CONTROL SYSTEM:
• EPEA sw - SEC 
MANUAL POINTING CONTROL:
• MPC - Manipulate STAR TRACKER gimbals

to desired position observing 
COUNTERS 1 and 2

Did the star tracker respond to the MPC com­
mands?

i"° «
20

STAR TRACKER PRIMARY EPEA
ELECTRONICS FAILURE

FAILURE

YES

17 Reverse counter displays

MONITOR:
• COUNTER 1 sel - STAR TCK INNER

GIMBALS
• COUNTER 2 sel - STAR TCK OUTER

GIMBALS

Do the COUNTERS reflect changes in 
gimbal position as the star tracker 
searches for a star?

23

22
I

Notify STDN of STAR 
TRACKER failure

la
ATTITUDE CONTROL SYSTEM:
• Position the STAR TRACKER 

gimbals using the AUTO and 
CLOSE commands until the 
star is obtained

NO

31

REMARKS

(T) Notify STDN of PRIMARY EPEA 
w FAILURE

©2 ) The star tracker may still be 
useable if the automatic 
search is functional

(T) The STAR TRACKER gimbals 
can be maneuvered by alter­
nately commanding AUTO and 
CLOSE from the C&D panel. 
Each time the CLOSE command 
is issued the STAR TRACKER 
logic is initialized. Each time 
the AUTO command is issued, 
when star track control is 
inhibited, the gimbals sweep 
out a 3° X 4° search area 
before going to the 
10° X 30° search area 
starting at the last held 
position. By observing 
COUNTERS land 2 and 
issuing AUTO and CLOSE 
commands alternately, the 
star tracker may be posi­
tioned to lock onto a star

ATM-APCS 048
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7 ARCS (Cont)

STAR TRACKER 
SHUTTER OPEN 

FAILURE

STAR TRACKER GIMBAL 
DRIVE FAILURE

STAR TRACKER HAS 
FAILURE

Return to flight 
plan

Does star tracker find star at 
correct gimbal positions?

STAR TRACKER OPTICS 
FAILURE

ATTITUDE CONTROL SYSTEM;
• STAR TRACK SHUTTER sw- 

CLOSE

Is the tbbp?

ATTITUDE CONTROL SYSTEM:
• STAR TRACK SHUTTER sw - CLOSE; tb-bp
• STAR TRACK POWER sw - OFF
• STAR TRACK ACQ tb-bp
• STAR TRACK SHUTTER tb - OPN

Shut down star tracker

Do the COUNTERS reflect changes 
in gimbal position as the star 
tracker searches for a star, if 
STAR TRACK SHUTTER tb - OPN?

ATTITUDE CONTROL SYSTEM;
• STAR TRACK ACQ SW - AUTO; 

tb - AUT
MONITOR;
• Observe COUNTERS 1 and 2

Initiate star search

Do the COUNTERS reflect changes in 
gimbal position as the star tracker 
searches for a star, if STAR TRACK 
SHUTTER tb - OPN?

MONITOR:
• COUNTER 1 sel - STAR TCK INNER

GIMBALS
• COUNTER 2 sel - STAR TCK OUTER

GIMBALS

Reverse counter displays

STAR TRACKER shutter 
failed open will burn out the 
STAR TRACKER optics if 
pointed at a bright object

(s) The star tracker is not 
useable. STDN will update 
the ATMDC with a backup ST 
outer gimbal value

(Jj Tb indicates OPN because the 
OPN indication is the neutral 
Ino powerl position that 
occurs when STAR TRACKER 
POWER is removed.

ATM-APCS-049
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SYMPTOM PROCEDURE REMARKS
7 ARCS (Cont)

26 33

STAR TRACKER AUTO 
SEARCH FAILURE

35 Update star tracker outer gimbal backup

ATTITUDE CONTROL SYSTEM:
• MOMENTUM DUMP AUTO GG sw - INHIBIT: tb-bp 
NOTE: Wait until next night orbit phase
ORBiT PHASE:
• TIME REMAINING/DiGITAL ADDRESS tb- NT (verify! 
ATTITUDE CONTROL SYSTEM:
• MOMENTUM DUMP AUTO GG tb-bp (verify)
• instruct -Z SAL crewman to perform S019 sightings 

on two stars and voice angles to STDN
• Receive star tracker outer gimbal backup from STDN 
DAS:
• Key - 52027E STR TRK OG BACKUP

5+DDDE (1 arch min increment,
50DD0E must be in octal)

ORBIT PHASE:
• TIME REMAINING/DIGITAL ADDRESS tb - DAY (verify) 

ATTITUDE CONTROL SYSTEM:
• MOMENTUM DUMP AUTO GG SW - ENABLE; tb - gray

36

STAR TRACKER updates are 
required before each EREP 
ZLV pass, and if the ground 
calculation of out of plane 
angle vz exceeds the onboard 
value by more than 5:

37

Continue with normal operations |

Perform manual search and acquisition

ATTITUDE CONTROL SYSTEM:
• STAR TRACK ACQ sw - MAN; tb - MAN 
MANUAL POINTING CONTROL:
• Manipulate gimbals until STAR TRACK SHUTTER 

tb - STR
ATTITUDE CONTROL SYSTEM
• STAR TRACK ACQ sw - AUTO; tb - AUT

38

• Notify STDN of 
Auto Search 
failure

39 I Change power sources

GROUND/DAS:
• ACS sw - ENABLE 

DAS:
• Key - 30056E STR TRK 455 HZ PR I OFF
• Key - 30016E STR TRK 455 HZ SEC ON 

GROUND/DAS:
• ACS sw - INHIBIT

Does the star tracker respond to MPC 
commands?

YES

NO

40

PRIMARY CMGIA 
455 HZ FAILURE

19 24

ATM-APCS-050
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NOTE: These procedures corre­

spond to Phase 11 
ATMDC software definition

ALERT DOOR OPEN it on 
if Sun Present faiiure 
during EXP PTG mode, 
orbit phase day

SUN ACQ SENSOR this? PR I or SECFaiiure detected if:
SUN ACQ SUN 

present tb-bp dur­
ing day-light SI 
attitude

Lt on if:
EXP mode with­
out sun present 
indication and 
experiment doors 
open

PRIMARY SUN ACQ SUN 
PRESENT SENSOR FAILURE

PRIMARY AND SECONDARY 
SUN ACO SUN PRESENT 

SENSOR FAILURES

ATM-APCS-051

SUN PRESENT 
FAILURE

AniTUDE CONTROL SYSTEM:
• Observe SUN ACQ SENSOR tb

Continue with normal operation

Notify STDN of SUN PRESENT 
sensor failure

SECONDARY SUN ACQ 
SUN PRESENT SENSOR 

FAILURE

Is a single rate gyro or ACQ 
SS in control on the X or Y 
axis?

Determine which failure

DAS:
• Key-52014E ACQ SS RM

5001 IE SUN PRESENT SELECT; 
SEC; RM INHIBIT

Is SUN ACQ SUN PRESENT tb gray?

Select secondary sun present sensor

DAS:
• Key - 52014E ACQ SS RM

50010E SUN PRESENT SELECT 
PRI; RM INHIBIT

Is SUN ACQ SUN PRESENT tb gray?

Select primary sun present sensor

Inhibit appropriate systems redundancy management

Key - 52014E ACQ SS RM 
5001AE INHIBIT RM

2 X AXIS
3 YAXIS

Key - 52015E RATE GYRO RM 
500BOE RM INHIBIT

1 X AXIS SELECT
2 YAXIS SELECT

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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The primary roll motor is 
connected to the primary 
EPEA roll channel. The 
secondary roll motor is 
connected to the secondary 
EPEA roll channel

Continue operations 
using secondary EPEA

COUNTER 1 FAILURE

A roll resolver failure 
prevents the ATMDC from 
receiving roll position 
information

PRIMARY EPC ROLL 
RESOLVER FAILURE

ATMDC DISPLAY CIRCUITRY 
FAILURE

ATM-APCS-052

ATM CANISTER 
DOES NOT 
RESPOND TO 
ROLL COMMANDS

PRIMARY EPEA 
FAILURE

Continue operations 
using secondary roll 
resolver

Continue operations 
using counter 3

Continue operations using 
TM to verify canister roll 
position

ATTITUDE CONTROL SYSTEM:
• EPEA sw - PRIM 

MONITOR:
• COUNTER 3 sel - ROLL CSTR
• Observe COUNTER 3 

MANUAL POINTING CONTROL:
• ROLL HIGH RATE sv» - CW

Does canister roll display follow 
roll command?

ATTITUDE CONTROL SYSTEM:
• EPEA sw - SEC 

MONITOR:
• COUNTER 1 sel - ROLL CSTR
• Observe COUNTER 1 

MANUAL POINTING CONTROL:
• ROLL ENABLE sw - ENABLE
• ROLL HIGH RATEsw-CW

Does canister roll display follow 
roll command?

AniTUDE CONTROL SYSTEM:
• EPC ROLL RSLVR SW- 

SECONDARY
MONITOR:
• COUNTER 1 sel - ROLL CSTR
• Observe COUNTER 1 

MANUAL POINTING CONTROL:
• ROLL HIGH RATEsw-CW

Does canister roll display follow 
roll command?
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ATM

SYMPTOM PROCEDURE REMARKS
lOa

ARCS

© Prerequisite conditions:

CLOSED

NO
iNDiCATiON

FSS DOOR HAS 
FAiLEDINOPEN 

POSiTION

FSS DOOR TB 
REMAiNS SUN 
AT SUNSET

PRiMARY FSS DOOR 
MOTOR HAS FAiLED

An EVA is required to 
release locking pin and 
manually open door

Continue operations. 
Disregard FSS DOOR

ATMDC DOOR CLOSE 
SIGNAL HAS 

FAILED

Continue operations 
using secondary FSS 
door motor

Continue operations 
using DAS command 
to close FSS door

Continue operations 
using FSS DOOR sw 
to close FSS door

Continue operations. 
Leave FSS door in open 
position until next EVA

FSS DOOR CLOSE 
SW CIRCUIT HAS 

FAILED

FSS DOOR TB HAS 
FAILED IN SUN 

POSITION

DOOR IS STUCK BETWEEN 
OPEN AND CLOSED 

POSITION

Does FSS DOOR tb 
indicate bp?

DAS:
• Key 40122E

ATT ITU DE CONTROL 
SYSTEM:
• FSS DOORsw- 

CLOSE

Does FSS DOOR tb 
indicate bp?

What is status of FSS

DAS:
• Key 30046E 

30167E
Request door status 
from STDN

DAS:
• Key 30171E

30041E
ATTITUDE CONTROL 
SYSTEM:
• ESS DOOR sw - 

CLOSE

Does FSS DOOR tb 
indicate bp?

a. FSS door was open
b. Auto door control enabled
c. Pri FSS is on
d. Pri door power is enabled

Time required for door 
operation varies from ID to 
30 sec

(T) Octal command to close 
FSS door

© DAS commands:

30171 - Pri FSS door power 
inhibit

30041 - Sec FSS door power 
enable

A timer opens door motor 
circuit after 60 sec. A DAS 
inhibit command is required 
to reset timer

© DAS commands:

30046 - Sec FSS door power 
inhibit

30167 - Pri FSS door power 
enable

ATM-ARCS-053

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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ARCS

FSS DOOR TB 
REMAINS BP 
AT SUNRISE

FSS DOOR HAS 
FAILED TO OPEN 

ON SINGLE MOTOR

PRIMARYFSS 
DOOR MOTOR 
HAS FAILED

ATM DC DOOR OPEN 
SIGNAL HAS 

FAILED

FSS DOOR OPEN 
SW CIRCUIT HAS 

FAILED

Continue operations using 
secondary FSS door motor

Continue operations using 
both motors to open FSS 
door

Continue operations using 
FSS DOOR SW to open FSS 
door

Continue operations using 
DAS command to open FSS 
doorDoes FSS DOOR tb indicate 

SUN?

DAS:
• Key 40063E

AniTUDE CONTROL SYSTEM; 
• FSS DOOR SW - OPEN

Does FSS DOOR tb indicate 
SUN?

DAS:
• Key 30171E

30041E
ATTiTUDE CONTROL SYSTEM
• FSS DOOR SW - OPEN
• Wait 60 sec

Does FSS DOOR tb indicate 
SUN?

DAS:
• Key 30167E

30046E 
30041E

ATTiTUDE CONTROL SYSTEM
• FSS DOOR sw - OPEN
• Wait 30 sec 

DAS;
• Key 30046E

Does FSS DOOR tb indicate 
SUN?

Prerequisite conditions:
a. Door was ciosed
b. Auto door control 

enabled
c. Pri FSS is on
d. Pri FSS aperture door 

power is enabied

Time required for door 
operation varies from 
10 to 30 sec

(3} Octal command to open 
FSS door

DAS commands:
30171 - Pri FSS door power 

inhibit
30041 - Sec FSS door 

power enable 
A timer opens door motor 
circuit after 60 sec. A DAS 
inhibit command is required 
to reset timer

© DAS commands;
30167 - Pri FSS door 

power enable 
Sec FSS door 
power inhibit 
Sec FSS door 
power enable

Sec door power is inhibited 
after door opens to prevent 
door closing with both motors

30046 ■ 
30041

ATM-A PCS-054

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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lOb ARCS (Cont)

NO
INDICATION

CLOSED

FSS DOOR TB 
HAS FAILED 

CLOSED POSITION

DOOR IS STUCK 
BETWEEN OPEN AND 
CLOSED POSITION

Continue operations. 
Disregard ESS DOOR tb

PRIMARY FSS 
HAS FAILED

Continue operations 
using sec FSS

FSS DOOR HAS FAILED 
IN CLOSED POSITION

What is status of FSS

Request door status from 
STDN ATTITUDE CONTROL SYSTEM: 

• FSS sw - SEC

Does FSS DOOR tb indicate 
SUN?

An EVA is required to release locking 
pin and manually open door

REMARKS

ATM-APCS-055

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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11 ARCS

The conditions for an active 
EPC LOOP are
a. EXP PTG MODE
b. Orbit day
c. Acquisition Sun Sensor 

X&Y errors <1.3°

When switching FSS’s, 
the FSSUP/DN and L/R 
readouts wiil be random 
untii the FSS wedges are 
driven through zero

PRIMARY EPC 800 HZ 
FAILURE

PRIMARY FSS 
FAILURE

PRIMARY EPC RATE GYRO 
UP/DN OR L/R FAILURE

ATM-ARCS-056

ATM CANISTER 
OSCILLATES IN 
UP/DN OR L/R 
AXIS

ATM CANISTER 
DOES NOT 
RESPOND TO 
OFFSET POSI­
TION COMMANDS

PRIMARY EPEA 
FAILURE

Continue operations using 
secondary EPEA

Continue operations using 
secondary EPC 800 HZ

Continue operations using 
secondary EPC rate gyros

Continue operations using 
secondary FSS

The EPC LOOP is not active 
Wait (or MAN PTG tb - EXP

MANUAL POINTING CONTROL: 
• MAN PTG ENABLE sw - 

ENABLE (verify)

Is MAN PTG tb - EXP?

AniTUDE CONTROL SYSTEM;
• FSS sw - PRIMARY
• EPEA sw - SE^

MANUAL POINTING CONTROL;
• Manipulate MPC in UP/DN and L/R 

directions observing image on MON 1

Does image on MON 1 follow MPC commands?

ATTITUDE CONTROL SYSTEM;
• EPC 800 HZ sw - PRIMARY
• FSS sw - SECONDARY 
MANUAL POINTING CONTRa:
• Manipulate MPC in UP/DN and L/R

Does image on MON 1 follow MPC commands?

directions observing image on MON 1

ATTITUDE CONTROL SYSTEM:
• EPC 800 HZ sw - SECONDARY 

TV:
• MON 1 sel -Hal 
MANUAL POINTING CONTROL:
• Manipulate MPC in UP/ON and L/R 

directions observing image on MON 1

Does image on MON 1 follow MPC commands?

ATTITUDE CONTROL SYSTEM:
• MODE SOLAR INERTIAL sw - SI
• EPEA sw - PRIM
• EPC RATE GYRO UP/DN or L/R sw - 

SECONDARY
• Wait 90 sec
• MODE EXP PTG sw-EXP PTG 

MANUAL POINTING CONTRa:
• Manipulate MPC in UP/DN and L/R 

directions observing image on MON 1

Does image on MON 1 follow MPC commands?

ATTITUDE AND POINTING CONTROL SUBSYSTEMS
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11 ARCS (Conti

Install spare MPC

PRIMARY M PC 
FAILURE

EPC SYSTEM 
FAILURE

PRIMARY 455 HZ 
POWER FAILURE

• Continue operations

Continue operations using 
secondary MPC cable

Continue operations using 
secondary 455 Hz power

PR i MARY MPC CABLE 
FAiLURE

OAS:
• Key -30016E

Does image on MON 1 respond to 
DAS command?

AniTUDE CONTROL SYSTEM:
• MODE SOLAR INERTIAL sw - SI 
Continue operations using SI 
offset for EXP PTC

Does image on MON 1 foliow MPC 
commands?

MANUAL POINTING CONTROL:
• Connect spare cable
• Manipulate MPC in UP/DN and L/R 

direction observing image on MON 1

ATTITUDE CONTROL SYSTEM:
• EPC RATE GYRO UP/DN or L/R sw-
• PRIMARY
VIANUAL POINTING CONTROL:
• MAN PTG ENABLE sw - INHIBIT 
DAS:
• Key - 52025E
• Key - 50012E, 50470E
• Key - 50012E, 50470E 

TV:
Observe image on MON 1

Does image on MON 1 respond to DAS 
commands?

(J) The DAS commands shown 
will align the TV monitor 
cross hairs with the limb 
of the solar disc in the up 
and right direction

See spare cable replacement 
procedure

(T) Octal command to select 
secondary 455 Hz power

© See spare MPC removal and 
replacement procedures

(jj This is a degraded mode of 
operation

ATM-A PCS-057

ATTITUDE AND POINTING CONTROL SUBSYSTEMS

BASIC DATE May1' 1972 CHANGE DATE __ Dec- 1' 1972__  PAGE ------ Mi?...



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS

5.2

EXPERIMENT

MALFUNCTIONS
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1 Hoi

Hoi PICTURE ON 
TV MON 1 LACKS 
DETAIL

1

1 TV:
• MON 2 sel - Hal

Is detail present?

3

YES

NO
TV MONITOR 1 
IS DEGRADED

H-ALPHA:
• Hal HEATER sw - SEC 

TV:
• MON 1 sel - Ha2

Wait 1 hour________
Are Hoi and 2 pictures 
approaching similarity?

Sunspots remain visible, 
but filaments, plages, and 
granulation lose contrast 
with background. Compare 
with H02 picture on MON 2

(2^ STDN can confirm temps of 
heater, and surroundings 
are within limits

YES

NO

PRIMARY HEATER 
CONTROLLER FAILURE 

OR
HEATER FAILURE

5 Select secondary heater controller

DAS:
• Key - 40003E

Wait 1 hour
YES

6

Are pictures approaching similarity? Hal HEATER SELECT
NO CIRCUITRY FAILURE

7
Hal FILTER FAILURE

'
8 9I Is detail adequate for point- YES Continue using Haling S055A and S082B?

NO

10

Accept lack of detail when 
pointing with Hal. Film 
camera records point of aim, 
if not the precise feature

Use Ho2 for pointing 
S055A and S082B, and 
continue filming with 
Hal

ATM-Ha 1-001A

BASIC DATE May 1, 1972
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Diagnosis must wait for 
dayiight pass

if TM indicates a teiescope 
temperature out-of-iimit, a 
change of procedure may be 
reiayed by STDN

The door may be incom- 
pieteiy ciosed, but effect is 
simiiar to sensor faiiure

Hal DOOR 
FAILED OPEN

DOOR OPEN ALERT 
LT ON AND Hal 
DOOR TB WHITE

Continue to operate

Continue to operate

Hal DOOR CLOSED SENSOR 
FAILED

H-ALPHA:
• Ha2 DOOR tb - gray (verify)
• Hal DOOR sw ■ CLOSE 

TV:
• MON 1 sel - Hal
• MON 2 sel - Ha2
• Ha 1 ZOOM sw-OUT full 

MANUAL POINTING CONTROL:
• MPC - manipulate as required

to center sun on MON 2
Is the sun visible on MON 1?

BASIC DATE May 1, 1972

H ALPHA I
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Prerequisite conditions: 
Hal DOOR tb - gray 
Hal HEATER sw - PRIM 

or SEC
Hal CAMR PWR sw - ON 
Hal AUTO sw - AUTO

Computer door open 
command had not reached 
the camera

FRAMES REMAINiNG ind 
indicates camera is operating

Is FRAMES REMAINiNG 
ind counting down?

Hal FR/MIN SW 
FAILURE

There is no way to isolate 
these failures except by 
checking operation with a 
new film magazineFILM ADVANCE CIRCUIT 

FAILURE, FILM BREAK, 
OR JAM

ATM - H a 1 - 003A

OPR LT FAILURE

Replace film magazine 
during next EVA

Was Hal door opened
with Hal DOOR sw?

OPR LT DOES NOT 
LT WHEN ALL 
PREREQUISITE 
CONDITIONS 
HAVE BEEN MET

Cooroinate use of MAN 
MODE with STDN

Continue to operate 
without OPR It

Coordinate use of MAN 
MODE with STDN

FAILURE OF A RATE 
SETTING CIRCUIT

EVA:
• AUTO DOOR sw - 

ENABLE (verify)

H-ALPHA:
• Hal AUTO sw - MAN

Does OPR It come on for 
6 sec?

H-ALPHA:
• Hal NIGHT INTLK sw - 

OVERRIDE

• Operate through day pass 
At ESS:
• Hal NIGHT INTLK sw - 

NORMAL

H-ALPHA:
# Ha 1 AUTO sw - 

AUTO (verify)
• Ha 1 FR/MIN sw - 

Select each rate in 
turn

Does OPR It come on for 
one or more rates?

H ALPHA I
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Hal DOOR TB FAILURE

ATMDC DOOR OPEN 
SIGNAL FAILURE

Hal door failed CLOSED

Continue to operate

Is Hal OPR It ON?
Hal DOOR TB 
REMAINS BP 
ATEEFECTIVE 
SUNRISE (ESRI

then gray?

H-ALPHA:

Does Hal DOOR tb go white

• Hal DOOR sw - OPEN

At Effective Sunset (ESS)
• Hal NIGHT INTLKsw- 

NORMAL

Continue to operate

Use Ho2 for pointing S055A 
and S082B
Open door manually during 
next EVA

Confirm Hal OPR It ON and Hal 
FRAMES REMAINING ind decre­
ments at frame rate selected

H-ALPHA;
• Hal NIGHT INTLKsw- 

OVERRIDE

(l) Assumes:
EVA:

AUTO DOOR sw - ENABLE

If door fails to close auto­
matically (tb remains gray), 
it must be closed manually. 
Camera must be stopped 
manually

ATM -Hal -004A
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5 Hal

Is one Hal reticle 
capable of operation?

AT OR BEFORE 
COALIGNMENT, 
Hal RETICLE (SI 
FAILS TO MOVE 
WHEN HoRC IS 
MANIPULATED

Use Fk^ to point S082B and S055A

Perform S082B/FSS BIAS AND 
COALIGNMENT WITH S055A,
Hod. AND Ho2 procedure replacing 
Hal reticle with Ho2 reticle

Use Ho2 reticles to point S082B 
and S055A. Use aligned Hal reticle 
to point SD55A and S082B in one 
axis when better resolution is de­
sired.

Perform S082B/FSS BIAS AND 
COALIGNMENT WITH S055A, Hal, 
AND Ho2 procedure with Ho2 
reticles. Place operational Hal 
reticle coincident with Ho2 
reticle.

© Position of Hal reticles 
when Ho2 reticles are 
coaligned at the limbs will 
be recorded on film and 
used in postflight analysis

ATM-Hal-005A

H ALPHA I
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1 Ho2

Ha2 PICTURE ON 
TV MON 1 LACKS 
DETAIL

TV MONITOR 1 
IS DEGRADED

Is detail present ?
• MON 2 sel - Ho2

PRIMARY HEATER 
CONTROLLER FAILURE 

OR
HEATER FAILURE

H02 HEATER SELECT 
CIRCUITRY FAILURE 

OR
H02 FILTER FAILURE

H-ALPHA:
• Ha2 HEATER sw-SEC 

TV:
• MON 1 sel - Hal 

Wait 1 hour

Are Hal and Ha2 pictures 
approaching simiiarity ?

©

©

Sunspots remain visible, 
but filaments, plages, 
and granulation lose 
contrast with background. 
Compare with Hal picture 
on MON 2

STDN can confirm temps 
of heater, and surroundings 
are within limits

ATM-Ha 2-001

H ALPHA n
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H a 2 DOOR CLOSED SENSOR 
FAILURE

Ha2 DOOR 
FAILED OPEN

DOOR OPEN ALERT 
ETON AND Ha 2 
DOOR TB WHITE

Continue to operate

Continue to operate

H-ALPHA;
• Hoi DOOR tb - gray (verifyl
• Ha2 DOOR sw - CLOSE 

TV:
• MON 1 sel - Ho?
• MON 2 sel - Hal
• Ho2 ZOOM sw - OUT full 

MANUAL POINTING CONTROL:
• MPC - Manipulate as required to center

sun on MON 2

Is the sun visible on MON 1 ?

REMARKS

Diagnosis must wait for 
a daylight pass

©

0

If TM indicates a telescope 
temperature out-of-limit, 
a change of procedure 
may be relayed by STDN

The door may be 
incompletely closed, 
but effect is similar 
to sensor failure

ATM-Ha 2-002

H ALPHA n
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Assumes:
EVA:

AUTO DOOR sw - ENABLE
Hal DOOR TB 
REMAINS BP 
AT EFFECTIVE 
SUNRISE (ESR)

Continue to operate

ATMDC DOOR OPEN SIGNAL 
FAILURE

Ha2 DOOR FAILED CLOSED

Use Hal for pointing S0826 and 
S055A

then gray?

H-ALPHA:
• Ha2 DOOR sw - OPEN

Does Ha2 DOOR tb go white

BASIC DATE May 1, 1972
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Ho2

AT OR BEFORE 
COALIGNMENT, 
Ho2 RETICLE(S) 
FAILS TO MOVE 
WHEN HaRC IS 
MANIPULATED

Is one Ho2 reticle capable 
of operation?

Use Hal reticles to point S055A 
& S082B in two axes

Use Hal reticles to point S055A 
& S0826 in two axes. Ho2 can 
be used for coarse pointing

Align Hal reticles with S082B 
and S055A per S082B/FSS 
BIAS AND COALIGNMENTWITH 
S055A, Hal, and Ho2 procedure

Align Hal reticles with S082 and 
SOSSAper S082B/FSS BIAS AND 
COALIGNMENTWITH S055A,
Hal, and Ho2 procedure. Place 
operational Ho2 reticle coin­
cident with Hal reticle

ATM-Ha2-004A

H ALPHA n
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la 5052

(0 Prerequisite conditions:
a. DOOR is closed
b. ATM pointing is within 

5 arc min of sun center
C. WLC MAIN PWR sw - ON

Time from full closed to lull 
open is 10 sec

Octal code to command door 
open using DAS

Door open and close signals 
can be confirmed by STDN

DOOR TB FAILED 
BUT DOOR 
ISOPEN

DOOR MAY HAVE 
FAILED PARTIALLY 
OPEN OR PRIMARY 
APERTURE DOOR 

POWER FAILED

DOOR SW FAILED 
OR

BUS VS052 (3960) 
LOST.

DOOR IS OPEN

Octal commands to inhibit 
primary aperture door drive 
motor (40141) and to enable 
secondary aperture door drive 
motor (40076)

DOOR FAILED CLOSED AUTO DOOR CLOSE 
CIRCUITRY FAILED

WLC can be damaged if ATM 
offset pointing exceeds i5 arc 
min

ATM-S052-001A

^WARNING;
^ 7 7 7 // j /

P777777777/

I s DOOR tb - bp or 
white?

Operate without 
DOOR tb

DOOR - TB DOES 
NOT INDICATE 
GRAY WHEN 
DOOR SW IS 
PLACED TO OPEN

Open door manually 
during next EVA

to white to bp?

Did DOOR tb cycle
to white to gray

Is door tb gray?

Key -40117E

Continue normal op­
eration with EXP BUS 
2/AC BUS 2

Is DOOR tb gray?

Key - 40141E 
Key - 40076E

DOOR sw - OPEN

Is DOOR tb gray?

AUTO DOOR sw -OVERRIDE 
DOOR sw - OPEN

Operate without auto door close circuitry

AUTO DOOR sw must be cycled to 
NORMAL and back to OVERRIDE 
each time WLC MAIN PWR is 
turned ON

Auto program shutdown is dis­
abled. >20 arc sec error must be 
monitored on the WLC ALIGN ind

WLC:
• ALIGN sw-PTG
• SCALE sw -^
MANUAL POINTING CONTROL:
• MAN PTG ENABLE sw - ENABLE; tb - EXP
• MPC - Manipulate as required to drive

WLC ALIGN ind off center

Offset movement?

Does WLC ALIGN ind off display:

Verify PES Operation

Erratic movement? No movement?

WHITE LIGHT CORONAGRAPH
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la S052 (Cent)

16

DOOR FAILED 
PARTIALLY OPEN

WLC can be damaged if ATM 
offset pointing exceeds ±5 arc 
min

Open door manually 
during next EVA

^WARNING

I
PRIMARY APERTURE 
DOOR POWER FAILED

19

Continue operation using 
secondary aperture door 
power

ATM-S052-018

WHITE LIGHT CORONAGRAPH
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lb S052

Tl J Prerequisite conditions:
a. DOOR is open
b. WLC pointing is within 

5 arc min of sun center

Time from fuii open tofuli 
closed is 10 sec

Octal code to command door 
closed using DAS

Door open and closed signals 
can be confirmed by STDN

WLC can be damaged if ATM offset 
pointing exceeds ±5 arc min

ATM-S052-002A

warning:>/////////-
m-rr7T777\

Is DOOR tb gray 
or white?

DOOR TB DOES 
NOT INDICATE 
BP WHEN DOOR 
SW IS PLACED 
TO CLOSE

Operate without DOOR tbDOOR FAILED OPEN

Continue normal 
operation with EXP 
BUS 2/AC BUS 2

DOOR FAILED 
PARTIALLY OPEN

DOOR TB FAILED 
BUT DOOR IS CLOSED

DAS:
• Key - 40036E

Is DOOR tb - bp?

If door failed partially open, 
manually open door during 
next EVA

DOOR SW FAILED OR 
Bus VS052 (396D) L0SI 

DOOR IS CLOSED

Correlated movement?

WLC:
• ALIGN SW - PTC
• SCALE sw-)a 

MANUAL POINTING CONTROL:
• MAN PTG ENABLE SW - ENABLE; tb - EXP
• MPC - Manipulate as required to drive

WLC ALIGN ind off center

Does WLC ALIGN ind display:

Verily PES Operation

No movement?

WLC:
• ALIGN sw - PTG
• SCALE sw - «

MANUAL POINTING CONTROL:
• MAN PTG ENABLE sw - ENABLE; tb - EXP
• MPC - Manipulate as required to drive

WLC ALIGN ind off center

No movement?

Does WLC ALIGN ind display:

Verify PES operation

Abnormal movement?

WHITE LIGHT CORONAGRAPH
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2a S052

O
READY LT DOES 
NOT LIGHT WHEN 
ALL PREREQUI­
SITE CONDI­
TIONS HAVE 
BEEN MET

LIGHTING:
• LAMP TEST sel STATUS

READY on READY off READY off
OPR on OPR on OPR off

HI
STATUS LT CIRCUITRY 
OR BUS V381 FAILURE

3

READY LT FAILURE

i.
C&D
5 1

LOSS OF VAR ALERT/ 
STATUS LIGHTING ON 
PNL 130

©

TV:
• WLC PWR sw - ON
• MON lor 2 sel-WLC

Is there a coronal image on 
MON 1 or 22-

NO YES

Operate WLC without READY It

NOTE: 1. Before starting mode, WLC pointing must 
must be monitored for errors >20 arc 
sec

WLC ALIGN Ind:
- horizontal < ±20
- vertical < ±20

(ALIGN sw - PTG, SCALE sw-^)

2. DOOR tb - GRAY

QQ
TV MONITOR MIRROR FAILED 

IN TV MONITOR POSITION

WLC:
• MODE sel - CONT
• START/STOP sw - START

After first exposure has been completed:

OPR off, and
FRAMES REMAINING 
ind - not decre­
menting

OPR off, and
FRAMES REMAINING 
Ind - decrementing

OPR on, and
FRAMES REMAINING 
ind - decrementing

8

READY LT 
LOGIC/CIRCUITRY 

FAILURE

J

13

I

9 Stop CONT MODE

READY/OPR LT WLC:
LOGIC/CIRCUITRY • START/STOP sw - STOP

FAiLURE

Prerequisite conditions:
a. WLC MAIN PWR sw - ON
b. DOOR tb - gray
c. MIR POS sw - CAMERA
d. WLC ALIGN ind

- horizontal < ±20
- vertical < ±20 
(ALIGN sw-TO 
SCALE sw - XI)

e. Pri programmer not in a 
mode

Failure of these buses also 
affects operation of other 
ATM experiments

©
0

M6 mirror position can be 
verified by STDN

Mirror may be placed to 
film camera position from 
the center work station 
during EVA. WLC TV will 
no longer be available

ATM-S052-003A

WHITE LIGHT CORONAGRAPH
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2a S052 (Cont)

20 ARC SEC 
DISCRIMINATOR 

FAILURE

WLC:
• START/STOP sw - STOP

Stop CONT MODE

p ! ANU vAgp 2 
BUS FAILURE

AND V,

WLC:
• START/STOP sw - STOP

Stop CONT MODE

NOTE; Automatic command to switch 
the TV monitor mirror to the 
film camera position is disabied 
TV monitor mirror fiim camera 
position must be commanded 
manually before taking data

Operate WLC without READY/OPR its

WLC:
• AUTO DOOR sw-OVERRIDE
• MODE sel - CONT
• START/STOP sw - START

After first exposure has been compieted; 
is OPR it on and FRAMES REMAiNING ind 
decrementing?

Override 2D arc sec discrimimator

Is there any movement of WLC ALIGN horizontal 
indicator?

AUTO DOOR sw - NORMAL 
SCALE sw - 
ALIGN sw -DISC MAN 
MODC-UP

Remove 20 arc sec override and check D4 
operation

© Faiiure of these buses aiso 
affects operation of ther 
ATM experiments

© 20 arc sec discriminator 
failure can be confirmed by 
STDN

ATM-S052-019

BASIC DATE
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ATM

SYMPTOM PROCEDURE REMARKS

2a S052(Contl

WLC PR I POWER SUPPLY 
OR

BUS V53FAILURE

WLC:
• MAIN PWR sw - OLE 

DAS:
• KEY - 40123E 

WLC:
• MAIN PWR SW - STBY momentarily 

then ON

Activate secondary converter

WLC:
• AUTO DOOR sw - OVERRIDE 

NOTE:
1. AUTO DOOR sw must be cycled to NORMAL 

and back to OVERRIDE each time WLC 
MAIN PWR is turned back ON

2. Automatic programmer shutdown for WLC 
pointing errors >20 arc sec is disabled. 
WLC pointing errors > 20 arc sec must be 
monitored on the WLC ALIGN ind and the 
programmer must be manually stopped 
when exceeded

3. Automatic command to close the aperture 
door is disabled. WLC pointing errors
> 5 arc min must be monitored on the 
WLC ALIGN ind, and the door closure 
must be commanded manually

Override 20 arc sec discriminator and continue
WLC operation

(T)wlC can be operated with the 
^^^20 arc sec inhibit signal over­

ride
(^WLC internal power status 

can be verified by STDN
(/^Secondary converter selection 
^"^^can be verified by STDN

Octal command to select 
secondary converter

ATM -S052 -004A

BASIC DATE
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ATM

SYMPTOM PROCEDURE REMARKS

READY LT 
LOGIC CIRCUITRY 

FAILED

READY LT DOES NOT LIGHT 
WHEN ALL PREREQUISITE 
CONDITIONS HAVE BEEN 
MET

READY LT DOES NOT LIGHT 
WHEN ALL PREREQUISITE 
CONDITIONS HAVE BEEN 
MET

READY LT DOES 
NOT GO OFF 
WHEN PRIMARY 
PROGRAMMER 
MODE IS 
INITIATED

PRIMARY
PROGRAMMER

FAILED

PRIMARY
PROGRAMMER-IN-MODE 

CIRCUITRY FAILED

After first exposure 
has been completed 
is OPR It on?

Is FRAMES REMAINING 
ind decrementing?

Activate WLC secondary 
programmer

MODE sel - SEC PROG
READY It-on, OPR It-off
START/STOP SW - START
READY It - remains on
OPR It - remains off
SEQUENCE COMPLETE tb - remains bp
FRAMES REMAINING ind - decrements
NOTE: SEC PROG mode must be
stopped manually
MODE sel - CCW to first
unmarked detent position

©
Prerequisite conditions:
a. READY It - on
b. MODE sel - STD. 

EXTDSTD. CONI, 
FAST SCAN

c. START/STOP SW - 
START

0
Secondary programmer 
activation can be verified 
bySTDN

ATM-S052-005A

BASIC DATE
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ATM

SYMPTOM PROCEDURE REMARKS
3a S052

OPR LT DOES NOT 
LIGHT WHEN ALL 
PREREQUISITE 
CONDITIONS 
HAVE BEEN MET

1 After first exposure has been completed:

READY It on, OPR
It off, and
FRAMES REMAIN­
ING ind decre­
menting

READY It on, OPR
It off, and
FRAMES REMAIN­
ING ind not 
decrementing

READY It off, OPR
It off, and
FRAMES REMAIN­
ING ind decre­
menting

READY It off, OPR
It off, and
FRAMES REMAIN­
ING ind not 
decrementing

PRIMARY
PROGRAMMER-IN-MODE 

CIRCUITRY FAILURE

I
S052

2a 12
READY LT DOES NOT 
LIGHT WHEN ALL 
PREREQUISITE CON­
DITIONS HAVE BEEN 
MET

I

©

LIGHTING:
• LAMP TEST sel - STATUS

READY off 
OPR off

©
START/STOP SWITCH 

OR
PRIMARY PROGRAMMER 

FAILURE

READY on 
OPR on

©
3

STATUS LT
CIRCUITRY

OR
BUS V38!
FAILURE

Bypass START/STOP sw

DAS:
• Key 40155

C&D
5 1

Is READY It off. OPR It on, 
FRAMES REMAINING Ind 
decrementing?

LOSS OF VAR 
ALERT/STATUS 
LIGHTING ON 
PNL130

YES

9

PRIMARY
PROGRAMMER

FAILURE

joj
START/STOP SWITCH 

FAILURE

READY on 
OPR off

OPR LT 
FAILURE

5

OPR LT
LOGIC/CIRCUITRY

FAILURE

S052
2b 5

READY LT DOES 
NOT GO OFF WHEN 
PRIMARY PRO­
GRAMMER MODE 
IS INITIATED

T Q
Operate WLC using 
DAS/DCS

S052
2a 12

READY LT DOES NOT 
LIGHT WHEN ALL PRE­
REQUISITE CONDITIONS 
HAVE BEEN MET

Prequisite conditions:
a. FILM CAMERA CHECK­

OUT procedure com­
pleted satisfactorily

b. READY It - on
c. WLC ALIGN ind

- horizontal < +20
- vertical < ±20 
(ALIGN sw - PTG 
SCALE sw - XI)

d. MODE sel - E^ 
STD, CONT, or FAST 
SCAN

e. If FAST SCAN - FRAMES 
REMAINING ind >400 
START/STOP sw - STARTf.

©
©

Programmer operation can 
be verified by STDN

Failure of this bus also 
affects operation of other 
ATM experiments

© WLC can only be operated 
in the STD and FAST SCAN
modes using the DAS/DCS

ATM-S052-006A

BASIC DATE

WHITE LIGHT CORONAGRAPH
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ATM

SYMPTOM PROCEDURE REMARKS
3a 5052 (Cont)

FILM MAGAZINE 
OR

EXPOSURE CONTROL LOGIC 
FAILURE

20 ARC SEC 
DISCRIMINATOR 

FAILURE

Broken film could cause magazine 
to overheat as a result of driving 
exposed film into the transport 
mechanism

READY LT DOES NOT 
LIGHT WHEN ALL 
PREQUISITE CONDI-

^777777777;

WLC:
• START/STOP sw - STOP

Stop CONT MODE

Continue to operate as long 
as all other WLC indications 
are normal

WLC:
• AUTO DOOR sw - OVERRIDE
• MODE sel - COW
• START/STOP sw - START

READY It off, OPR 
It on, and FRAMES 
REMAINING ind 
decrementing

After first exposure has been completed:

Override 20 arc sec discriminator

READY It off, OPR 
It off, and FRAMES 
REMAINING ind 
not decrementing

© Programmer operation can 
be verified by STDN

© 20 arc sec discriminator 
failure can be confirmed by 
STDN

©

©

Do not operate WLC if film 
magazine temperature ex­
ceeds 90 F. Temperature 
can be verified by STDN

Film magazine can be 
replaced by EVA

TIONS HAVE BEEN 
MET

ATM-S052-020

WHITE LIGHT CORONAGRAPH
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ATM

SYMPTOM PROCEDURE
3b S052

©
OPR LT GOES 
OFF DURING 
DATA TAKING 
MODE

1 1 Experiment status

READY It on. READY It on. READY It off. FRAMES
OPR It off. OPR It off. OPR It off. REMAINING
and FRAMES and FRAMES and FRAMES ind decre-
REMAINING REMAINING REMAINING menting and
ind decre- ind not ind not READY It off
menting decrementing decrementing

2

PRIMARY 
PROGRAMMER-IN-MODE 

CIRCUITRY FAILURE

UJ
Operate WLC 
without READY/ 
OPR lights

Reinitiate mode

READY It off, OPR 
It Oh, and FRAMES 
REMAINING ind 
decrementing

READY It on, OPR 
It off, and FRAMES 
REMAINING ind 
not decrementing

5 6

Transient anomaly. PRIMARY
continue WLC PROGRAMMER
operation FAILURE

S052
2b 5

READY LT DOES NOT 
GO OFF WHEN 
PRIMARY PROGRAM­
MER MODE IS 
INITIATED

REMARKS

(l) Prerequisite conditions:
a. FILM CAMERA CHECK­

OUT procedure completed 
satisfactorily

b. MODE sel - STD,
STD, CONT, or FAST 
SCAN mode initiated, and 
OPR It initially on

c. SEQUENCE COMPLETE 
tb - bp

d. If FAST SCAN mode 
selected, FRAMES 
REMAINING ind>400

e. WLC ALIGN ind
- horizontal <±20
- vertical < ±20 
(ALIGN sw- PTG 
SCALE sw - XI)

©
20 ARC SEC 

DISCRIMINATOR 
FAILURE

9 Stop CONT MODE

7 Override 20 arc sec discriminator

WLC:
• AUTO DOOR SW - OVERRIDE
• MODE sel - CONT
• START/STOP sw - START

After time duration for first exposure

READY It off, OPR
It on, and FRAMES 
REMAINING ind 
decrementing

READY It off, OPR
It off, and FRAMES 
REMAINING ind 
not decrementing

WLC:
START/STOP sw ■ 
STOP

S052
2 a 116

READY LT DOES NOT LIGHT 
WHEN ALL PREREQUISITE 
CONDITIONS HAVE BEEN MET

i©©©©
10 I

EXPOSURE CONTROL 
OR FILM MAGAZINE 

OR PR I POWER SUPPLY 
OR VAMp I AND VAMp 2 BUS 

FAILURE

©
©

20 arc sec discriminator 
failure can be confirmed 
by STDN

Failure of these buses also 
affects operation of other 
ATM experiments

CiJ WLC exposure control and 
internal power status can 
be verified by STDN

©
©

'AMP 1 or VAMP 2 bus
power status can be 
determined by TBS

Film magazine can be 
replaced by EVA

(tj WLC can be operated with 
20 arc sec inhibit signal 
overridden

atm -S052-007A
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ATM

SYMPTOM PROCEDURE
3b S052 (Conti

1

T
11

1 LIGHTING:
• LAMP TEST sel - STATUS

READY on
OPR on

READY on
OPR off

READY off
OPR off

REMARKS

12 13 J4j
OPR LT LOGIC 

CIRCUITRY FAILURE OPR LT FAILURE
STATUS LT CIRCUITRY

OR
BUS V381
FAILURE

S052
2a 12

(3) Failure of these buses also 
affects operation of other 
ATM experiments

C&D
5 1

READY LT DOES NOT 
LIGHT WHEN AU 
PREREQUISITE CON­
DITIONS HAVE BEEN 
MET

LOSS OF VAR 
ALERT/STATUS 
LIGHTING ON 
PNL130

ATM-S052-021

WHITE LIGHT CORONAGRAPH
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ATM

SYMPTOM PROCEDURE REMARKS

4a S052

SEQUENCE COMPLETE 
TB DOES NOT INDI­
CATE BP UPON 
INITIATION OF PRI­
MARY PROGRAM 
MODE

1 2 MODE COMPLETE
Is WLC operating - READY It - CIRCUITRY
off, OPR It - on, FRAMES YES r OR
REMAINING ind - bEQULNCE COMPLETE
decrementing? TB CIRCUITRY 

FAILURE
NO

3a 1

OPR LT DOES NOT LIGHT 
WHEN ALL PREREQUISITE 
CONDITIONS HAVE BEEN MET

3 After program mode is terminated 
(READY It on/OPR It off), reset 
WLC electronics
WLC:
• MAIN PWR sw - STBY
• MAIN PWR sw-ON
• DOOR sw - OPEN: tb - gray

Is SEQUENCE COMPLETE
tb-bp?

NO

—‘SEQUENCE 
COMPLETE 

TB CIRCUITRY 
FAILURE

Mj Prerequisite conditions:
a. READY It - on
b. MODE sel - STD. EXTD

CM. or FAST
SCAN

c. START/STOP sw - START

(T) WLC programmer operation 
can be verified by STDN

Tb) Normal mode operation:
a. STD 

Exposures -12 
Duration - 5.5 min

b. EXTD STD 
Exposures - 36 
Duration -16.2 min

c. FAST SCAN 
Exposures - 72 
Duration -16.2 min

YES

Continue to operate 
WLC without SEQUENCE 
COMPLETE tb

Restart WLC
WLC:

MODE sel - STD 
READY It - on 

' START (STOP sw -
After 5.5 min, is 
SEQUENCE COMPLETE 
tb - gray?

START

NO

MODE COMPLETE 
CIRCUITRY 

FAILURE

YES

INTERMITTENT TRANSIENT 
IN MODE COMPLETE 

CIRCUITRY OR SEQUENCE 
.COMPLETE TB

Continue
normal
operation

ATM-S052-008A
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ATM

SYMPTOM PROCEDURE REMARKS
4b S052

0©
SEQUENCE COM­
PLETE TB DOES NOT 
INDICATE GRAY 
AFTER NORMAL 
COMPLETION OF 
AUTOMATIC MODE

j Verify primary programmer automatic • 
mode operation

if mode in operation when symptom observed was: 
• STD - First run EXTD STD, then FAST SCAN

EXTD STD - First run STD, then FAST SCAN
FAST SCAN - First run STD, then EXTD STD

Did WLC operate property in the modes that 
were run ?

NO

2

YES

©

©
0

MODE COMPLETE 
CiRCUITRY 

OR
SEQUENCE COMPLETE TB 

FAiLURE

Does operation indicate partial 
faiiure or total failure?

Partial
Failure

Stop WLC operation 
manually with START/ 
STOP sw

Total
Failure

Prerequisite conditions:
a. MODE sel -^Ui, EXIC 

STD or FAST SCAN
b. OPR It - on
C. FRAMES REMAINING - 

ind decrementing

WLC programmer operation 
can be verified by STDN

Normal mode operation:
a. STD

Exposures -12 
Duration - 5.5 min

b. EXTD STD
Exposures - 36 
Duration - 16.2 min

c. FAST SCAN
Exposures - 72 
Duration -16.2 min

3
Continue to operate 
without SEQUENCE 
COMPLETE tb

PRIMARY
PROGRAMMER

FAILURE

S052MI
READY LT DOES NOT GO 
OFF WHEN PRIMARY 
PROGRAMMER IS 
INITIATED

ATM-S052-009A
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ATM

SYMPTOM PROCEDURE

FIRST OR SECOND 
ONE SHOTS 

MAY HAVE FAILED

OPR LTDOES NOT LIGHT 
WHEN ALL PREREQUISITE 
CONDITIONS HAVE BEEN 
MET

SECOND 
ONE SHOT 

(60 SEC) 
FAILED ON

FRAMES REMAINING IND FAILED

MAGAZINE FILM BREAKAGE 
WITH FRAME ADVANCE REED 

SWITCH CLOSED

Intermittent transient In 
OPR It logic. Continue 
normal operation

READY LT DOES NOT 
LIGHT WHEN ALL 
PREREQUISITE 
CONDITIONS HAVE 
BEEN MET

FIRST 
ONE SHOT 
FAILED ON

FRAMES REMAIN­
ING DOES NOT 
DECREMENT 
WHEN ALL 
PREREQUISITES 
HAVE BEEN MET

After first exposure 
has been completed, 
is READY It off and 
OPR It on?

After first exposure has 
been completed, is 
FRAMES REMAINING 
ind decrementing?

OPR It on, and 
FRAMES REMAIN­
ING ind not 
decrementing

After first exposure has been 
completed:

OPR It on, and 
FRAMES REMAIN­
ING ind decre­
menting

WLC:
• START/STOP sw - STOP 

(Wait 90 seel
• START/STOP sw - START

Does OPR It go on as soon as 
START command is initiated?

Do same yes conditions of blocks 
3 &4 exist?

WLC:
• MAIN PWR sw - STBY 

momentarily, then ON
• Repeat blocks 3 & 4

Reset WLC electronics

REMARKS

Prerequisite conditions:

b.

FILM CAMERA CHECKOUT 
procedure completed 
satisfactorily 
READY It on

c. WLC ALIGN ind
- horizontal <±20 
-vertical <±20 
(ALIGN sw - PIG 
SCALE sw -

d. MODE sel - SID, EXID 
SIP, CONT or FAST 
SCAN

e. If FAST SCAN - FRAMES 
REMAINING ind >400

f. START'STOP sw - START

ATM-S052-010A

BASIC DATE
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ATM

SYMPTOM PROCEDURE REMARKS
5 ICont) S052

-rrrr77777

Stop WLC operation. 
Replace film magazine 
during next EVA

FRAMES REMAINING 
IND FAILURE

Continue to operate WLC 
without FRAMES REMAINING 
ind

MAGAZINE FILM BREAKAGE 
WITH FRAME ADVANCE 
REED SWITCH CLOSED

Continue normal WLC operation monitoring 
FRAMES REMAINING ind to determine if 
only one element li.e. units, tens, hundreds, 
or thousandsi has failed

If film broke, magazine could overheat as a 
result of driving exposed film into the trans­
port mechanism. Camera temperature can 
be determined only by STDN

Is the film magazine temperature abnormal?

Film breakage can be 
determined only after 
repeated runs of the WLC 
and repeated reset of the 
FRAMES REMAINING ind

(3) Film consumed is recorded 
by STDN

ATM-S052-011A

BASIC DATE

WHITE LIGHT CORONAGRAPH
May1' 1972 CHANGE DATE ___ P60- 1r.1972 - PAGE 5.2-24



SKYLAB OPERATIONS HANDBOOK 
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SYMPTOM PROCEDURE REMARKS
S052

ID©
WLC ALIGN IND 
DISPLAYS 
ABNORMAL 
SIGNALS WHEN 
ALIGN SW IS IN 
PTG POSITION

Is WLC ALIGN ind pwr 
fail It on?

YES

NO

BUS V S052 (V396D)
POWERING WLC ALIGN 

IND IS LOST

CONSOLE PWR DISTR:
• WLC SW - EXP BUS 21 

AC BUS 2
Is WLC ALIGN ind pwr fail 
It on?

MJ Prerequisite conditions:
a. DOOR tb - gray
b. MONITOR:

CTR 2 sel - ESS UP/DN 
CTR 2 ind - S±D180 
CTR 3 sel - FSS L/R 
CTR 3 ind - <+0180

c. Ha TV monitor image 
approximately sun 
centered

(U FSS BIAS sw-OUT 
Bias errors between FSS 
error signals and WLC error 
signals are determined per 
TBS and are verified by 
STDN

©

NO

YES 4

RELAY K32-D-A12 
FAILED

Does the WLC ALIGN ind display 
normal signals?
I ALIGN SW - PI£)

YES

NO

ID
Operate WLC without WLC ALIGN 
ind for PES readout. Use FSS 
error readouts on COUNTERS 
2 & 3 for WLC pointing
NOTE:

ATM sun center pointing 
may be determined grossly 
by monitoring Ha TV 
images

EXP BUS 1
DISTRIBUTION CIRCUITRY TO 

VS052 (V396D) BUS 
FAILURE

Continue normal operation 
using EXP BUS 2/AC BUS 2

ATM-S052-012A
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ATM

SYMPTOM PROCEDURE REMARKS
6 S052 (Cont)

COORDINATE CONVERSION 
CIRCUITRY 

OR
WLC ALIGN IND CIRCUITRY 

FAILURE

PES CIRCUITRY FAILURE

READY LT DOES NOT 
LIGHT WHEN ALL PRE­
REQUISITE CON­
DITIONS HAVE BEEN 
MET

WLC ALIGN IND 
CIRCUITRY FAILURE

COORDINATE
CONVERSION
CIRCUITRY

FAILURE

Operate WLC without WLC 
ALIGN Ind, and override 
5 arc min and 20 arc sec 
discriminators. Use FSS 
for WLC pointing

WLC:
• ALIGN sw - DISC AUTO
• SCALE sw -ja

Does the WLC ALIGN ind display 
normal signals?

MANUAL POINTING CONTROL:
• MAN PTG ENABLE sw- 

ENABLE: tb - EXP
• MPC - Manipulate as required 

to reduce COUNTERS 2 & 3 
indicators to 0000 ±10

• MAN PTG ENABLE sw - 
INHIBIT: tb - bp

Is READY It on?

^^Bias errors between FSS 
error signals and WLC error 
signals are determined per 
TBS and are verified by STDN 

(^PES signals can be verified 
by STDN

ATM-S052-013A
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ATM

SYMPTOM
7 S052

PROCEDURE

O
WLC ALIGN I NO 
DISPLAYS 
ABNORMAL 
SIGNALS WHEN 
ALIGN SW IS IN 
DISC AUTO OR 
DISC MAN

TV:
• WLC PWR SW -fltL
• MON 1 or 2 sel - WLC 
WLC:
• MIR POS SW -TV.

Does D4 visual alignment 
appear satisfactory?

YES

NO

Verify D^ manual control 
operation

WLC:
• ALIGN SW - DISC MAN
• SCALE SW - XI
• MODC - manipulate up/down 

and right/left as required
to drive cross pointers 
through zero, and leave 
In any quadrant with error 
readout >+25

Does D^ TV image movement 
respond to the MODC 
commands?

YES

NO

d4 drive
MECHANISM

FAILURE

1 1 2
' * Is WLC ALIGN ind pwr | YES BUS Vs052 I396D)

fail It on? POWERING WLC ALIGN
NO IND IS LOST

S052
Monitor WLC coronal image 6 1 3

WLC ALIGN IND 
DISPLAYS ABNORMAL 
SIGNALS WHEN ALIGN 
SW IS IN PTG POSITION

0
WLC ALIGN 

IND CIRCUITRY 
FAILURE

Operate WLC without 
WLC ALIGN ind.
Use WLC TV coronal 
image for monitoring 
D4 positioning

7
Does D4 visual movement 
agree with WLC ALIGN ind 
cross pointer movement ?

NO YES

9 Transmit WLC TV picture to 
ground for STDN evaluation

PANEL 132:
• VIDEO sel - ATM MON 1 or 2, 

as required
TV:
• WLC PWR SW - ON
• MON 1 or 2 sel - WLC 

WLC:
• MIR POS SW - TV

REMARKS

1 Prerequisite conditions:
a. D4 MANUAL CONTROL

CHECKOUT procedure 
completed satisfactorily

b. DOOR tb - gray 
C. MONITOR:

CTR 2 sel - FSS UP/DN 
CTR 2 ind - <20 
CTR 2 tb - + or - 
CTR 3 sel - FSS LfR 
CTR 3 ind -<20 
CTR 3 tb - or -

(7) IAS signals can be verified 
^ by STDN

STDN must configure CM 
for downlink TV

ATM-S052-014A

BASIC DATE

WHITE LIGHT CORONAGRAPH
May 1, 1972 CHANGE DATE Del:- 1972___ PAGE 5.2-27



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS
7 S052 (Cont)

D4 AUTOMATIC 
CONTROL FAILURE

Continue normal 
operation

INTERMITTENT TRANSIENT 
IN WLC ALIGN IND/IAS 
READOUT CIRCUITRY

Operate WLC with manual D4 
control

ALIGN sw-DISC MAN 
SCALE sw -jg 
MODC - manipulate up/down 
and right/left as requi red to 
drive WLC ALIGN ind cross 
pointers to null position

Does D4 return to null position 
with respect to the WLC TV 
coronal image?

Reset WLC electronics 
WLC:
• ALIGN sw - DISC AUTO
• MAIN PWR sw - STBY
• MAIN PWR sw - W
• DOOR sw - OPEN
• DOOR tb - gray

Manually drive D4 to any 
quadrant:
WLC ALIGN ind

- horizontal >±25
- vertical>± 25

(2^ IAS signals can be verified 
by STDN

JCAUTIONj.

1 D4 positioning should be verified 
at the start of each data taking 
orbit

ATM-S052-015A
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ATM

SYMPTOM PROCEDURE REMARKS
S052

TV CORONAL 
IMAGE IS LOST 
OR CANNOT BE 
OBTAINED

WLC:
• MIRPOS sw-TV

Does coronal Image appear 
on C&D monitors?

YES

NO

LOW LIGHT LEVEL 
CAMERA NO. 6 

OR
MIRROR POSITION 
CIRCUITRY FAILED

CU‘
Temporary failure in 
mirror position 
circuitry

3

Con
oper

inue normal 
ation

©

WLC:
• MIR POSsw-CAMERA
Operate WLC without TV monitors

©
©

Prerequisite conditions:
a. WLC ALIGN ind:

- horizontal <±300 
-vertical <+300 
(ALIGN sw - PTC 
SCALE sw - mi

b. DOOR tb - gray
c. FRAMES REMAINING ind 

not decrementing
d. CONSOLE PWR DISTR:

H a sw - EXP BUS lor 2 
8. TV:

SYNC GEN sw - PRIM 
or SEC
MON 1 or 2 sw - PWR ON 
MON 1 or 2 sel - WLC 
WLC PWR sw - ON 

f. WLC:
MIR POS sw-TV 

TV monitor mirror position 
can be verified by STDN 
TV camera operation can be 
verified by STDN

S052

TV CORONAL 
IMAGE IS UNSATIS­
FACTORY

1 Does image display:

Fogging, 
bright spots, 
negative image

Bright cresent 
around edge of 
D4 shadow

Remove excess grid charge

3 Verify ATM pointing
Monitor:

COUNTER 2 sel - FSS UPfDN; ind <±20 
COUNTER 3 sel - FSS L/R: ind £ ±20

Is ATM pointing <+20 arc sec?

TV:
• WLC GRID sw-DISCH

YES

4

O4 AUTO CONTRa
FAILURE

nj Prerequisite conditions: 
a. WLC ALIGN ind 

- horizontal <±20 
-vertical <±20 
(ALIGN sw - PTG 
SCALE sw - Xi)

NO

S(K2
6 1

S(B2
TTid

WLC ALIGN IND 
DISPLAYS 
ABNORMAL 
SIGNALS WHEN 
ALIGN SW IS 
IN PTG POSITION

WLC ALIGN IND 
DISPLAYS 
ABNORMAL 
SIGNALS WHEN 
ALIGN SW IS 
IN DISC AUTO 
OR DISC MAN

ATM-S052-016A

BASIC DATE

WHITE LIGHT CORONAGRAPH
Mayi, 1972 CHANGE DATE Dec- 1972__ PAGE --------
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SYMPTOM PROCEDURE REMARKS
8c S052

OPR LT DOES 
NOT LIGHTWHEN 
ALL PREREQUISITE 
CONDITIONS 
HAVE BEEN MET

WLC pointing must be less than 
±3 arc min before WLC TV 
activation

warning:

OPR LT 
CIRCUITRY 

FAILED

MIR POS RESET 
CIRCUITRY 

FAILED

TV MONITOR MIRROR 
DRIVE ASSEMBLY 

FAILED

TV CORONAL 
IMAGE IS NOT 
REMOVED AUTO­
MATICALLY 
WHEN PRIMARY 
MODE IS 
INITIATED

WLC:
MIR POS sw - CAMERA
Did coronal Image 
disappear?

Discontinue WLC data taking 
until Mj mirror can be placed 
to film camera position

MIR POS RESET 
CIRCUITRY 

OR
TV MONITOR 

MIRROR DRIVEASSY 
FAILED

Continue WLC operation without 
an OPR It and manually com­
mand TV monitor mirror to the 
film camera position before 
Initiating data taking

Continue WLC operation, but TV 
monitor mirror (M6) must be
manually commanded to the film 
camera position before initiating 
any data-taking mode

FRAMES REMAINING 
Ind decrementing

After first exposure has been completed:

OPR It off, and 
FRAMES REMAINING 
Ind not decrementing

OPR It on, and 
FRAMES REMAINING 
Ind decrementing

Prerequisite conditions:
a, WLC coronal Image Is 

displayed on monitors 
1 or 2

b, MODE sel - SID, ECTD 
SID, CONT, FAST SCAN.

c. START/STOP sw - START

d. Time duration for first 
exposure elapsed

TV monitor mirror (Mjlwill 
not be commanded automati - 
cally to the film camera posL 
tion after completion of the 
first exposure

WLC may be used for real 
time coronal viewing 
Mirror may be placed to film 
camera position from the 
center work station during 
EVA. WLC TV will no longer 
be available

(?) WLC ALIGN ind:
- horizontals ±300 
-verticals +300 
ALIGN sw - PTG 
SCALE sw - XI

ATM-S052-O17A

BASIC DATE

WHITE LIGHT CORONAGRAPH
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SYMPTOM PROCEDURE

FAILURE IN 
INTENSITY 

MODULATION 
CIRCUITRY

IMAGE DISSECTOR 
FAILURE 

OR
ID LOGIC FAILURE

FAILURE IN 
GATING LOGIC

FAILURE IN X'RAY 
IMAGE OR GATING LOGIC

NO IMAGE 
ON X-RAY 
IMAGE 
MONITOR

Leave IMAGE 
THRESHOLD sel 
in i’ position

Are (Hints present 
on IMAGE INTENSITY

X-RAY SPECT (Control):
• X-RAY IMAGE sw-OEE

Use H-ALPHA TELESCOPE to 
point to regions of S054 
interest

X-RAY SPECT (Control):
• IMAGE DISSECTOR 

sw -C££
• X-RAY IMAGE sw - 

QFE

X-RAY SPECT (display):
• IMAGE THRESHOLD sel i

Does image appear on monitor?

X-RAY SPECT (Control):
• PHOTO MULT TEST sw - 

CTR TEST and hold

Does target appear at center 
of monitor?

REMARKS

© Intensity count data to 
telemetry may still be 
valid. In this case the 
IMAGE DISSECTOR sw 
should be left in the 
ENABLE position

ATM-S054-001A

BASIC DATE

X-RAY SPECTROGRAPH
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S054

NO COUNTS ON 
PHOTOMULTI­
PLIER EXPOSURE 
COUNTIND

1
X-RAY SPECT (Control):
• PHOTO MULT TEST sw - 

TEST and hold

Are there 4UO-600 counts on 
PHOTOMULTIPLIER EXPOSURE 
COUNT ind?

YES

NO

lii
PHOTOMULTIPLIER 
CRYSTAL FAILURE 

OR
OBSTRUCTION OF 

PHOTOMULTIPLIER’S 
FIELD OF VIEW

Photomultiplier system is 
no longer usable, and no 
corrective action is pos­
sible for this failure

X-RAY SPECT (Control):
• PHOTO MULT TEST sw- 

CTR TEST and hold

Are there 128 counts on the 
PHOTOMULTIPLIER EXPOSURE 
COUNT ind?

YES

NO

3

DE:
L
(roll:
OLD COARSE sel
OLD FINE sel - 128
EST sw - 
iold

MASTER FLARE MO
• TN/LT sw - ENB 

X-RAY SPECT (Con
• FLARE THRESH
• FLARE THRESH
• PHOTO MULT T 

CTR TEST and

Are X-RAY/RF It - X-RAY ON, and 
audible tone-ON?

©
PHOTOMULTIPLIER 
TUBE, LOG AMP, 

OR
POWER SUPPLY 

FAILURE

©

YES

NO

PHOTOMULTIPLIER 
EXPOSURE COUNT 

IND FAILURE

PHOTOMULTIPLIER SUB­
SYSTEM LOGIC FAILURE

X-RAY SPECT (Control):
• PHOTO MULT ENABLE sw-OFF

Photomultiplier output to 
ATM C&D Console not 
functioning. Check with 
STDN to determine if valid 
scientific data Is still 
available via TM

© I ndicator failure does not 
preclude use of threshold 
switches for X-RAY FLARE 
ALARM and FLARE AUTO 
MODE of camera 
operation

ATM-S054-002A

BASIC DATE May 1, 1972
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GRATING TB 
NOT INDICATING 
PROPERLY

GRATING FAILED IN .

Continue operations. 
Consult STDN for 
procedure modifications

Do not attempt to use 
grating unless advised 
by STDN

Do not take any further 
photographic data until 
position of grating has 
been confirmed

GRATING SUBSYSTEM 
OR

TB FAILURE

GRATING SUBSYSTEM 
FAILURE.

GRATING REPOSITIONED 
PROPERLY WHEN 
MOTOR CLUTCH 

DISENGAGED

X-RAY SPECT (Controll: 
• GRATING sw - RESET

tb is OUT tb is viihite

(l j Assumption;
Both "IN" and "OUT" 
positions of GRATING sw 
have been attempted

Allow 10 sec for grating 
to reposition

GRATING tb should be 
tapped before going to 
RESET position

Further troubleshooting 
must be coordinated with 
STDN

It cannot be confirmed at 
this point if grating is 
in "in-transit" position 
and blocking photographic 
field of view

©
©
©
©

ATM-S054-003A

X-RAY SPECTROGRAPH
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S054

STATUS BUS 
OR

LAMP FAILURE

POSSIBLE LOSS OF 
READY/OPR CIRCUIT 

OR
LOSS 0E DOOR OPEN 

CONDITION EOR 
READY/OPR LT

LOSS OP VAR 
ALERT/STATUS 
LIGHTING ON 
PNL130

READY CONDITIONS ARE 
PROPER AND SYSTEM IS 
OPERATING CORRECTLY. 
HOWEVER, SIGNAL TO 
READY LT HAS TAILED

NO READY LT 
WHEN READY 
CONDITIONS MET

X-RAY SPECT (Control): 
• START/STOP - STOP

X-RAY SPECT (Control):
• START/STOP sw - STOP

LIGHTING:
• LAMP TEST sel - STATUS

READY It - ON?

Close monitoring of READY 
conditions will be necessary 
to ensure good data wtien 
operating

LIGHTING:
• LAMP TEST sel - OFF 

X-RAY SPECT (Control):
• PICTURE RATE sel - LOW
• START/STOP sw - START

Does operate It illuminate?

With no READY/OPR It the 
FRAMES REMAINING indwill 
have to be monitored closely 
to provide a status of when a 
mode is in progress or 
terminated

©

©

READY conditions:
MAIN PWR SW - ON 
DOOR sw - OPEN 
PHOTO MULT ENABLE 
SW - ENABLE 

OR
PHOTO MULT ENABLE 
sw - OFF
MODE sw - MANUAL 
EXPOSURE RANGE sel 
any exposure except 
AUTO

Confirm via STDN that 
READY conditions are met 
before further data taking 
on S054

ATM-S054-004A

X-RAY SP€CTROGRAPH
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S054

FAILURE IN 
CIRCUITRY 

DRIVING OPR LT

CAMERA DOES NOT 
RESPOND TO START 
COMMAND FROM 
START/STOP SW

NO OPR LT WHEN 
START CMD IS 
ISSUED Is FRAMES 

REMAINING Ind 
DECREASING?

STATUS BUS 
OR

LAMP FAILURE

Continue to operate 
using FRAMES REMAIN­
ING ind instead of OPR

LIGHTING:
• LAMP TEST sel - STATUS

Is OPR It on?

REMARKS

nj Assumptions:
a. Ready conditions met and 

READY indication present
b. MODE SW - MANUAL

(T) If STATUS 
BUS has failed

C&D

5 1

ATM-S054-005A

BASIC DATE

X-RAY SPECTROGRAPH
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SYMPTOM
6a

PROCEDURE

5054

CAMERA DOES 
NOT RESPOND 
TO START COM­
MAND FROM 
START/STOP SW

1

READY It on OPR It on
X-RAY SPECT (Control):
• MAIN PWR SW - OFF then ON
• START/STOP SW - STOP
• READY/OPR It - READY on
• PICTURE RATE sel - SINGLE

EXPOSURE RANGE sel - 
START/STOP - START

Does READY/OPR It go to OPR then 
back to READY in =2.5 sec?

©1 JASSUMPTIONS
a. Ready conditions met and 

READY It on prior to start
b. MODE SW - MANUAL

f? J Indication is no FRAMES 
REMAINING ind response

NO YES

PROBABLE FAILURE 
IN EITHER START 

LOGIC OR CAMERA.
NO FURTHER

DETERMINATION POSSIBLE 
WITHOUTTM DATA

Periodic frames update may be

FRAMES REMAINING 
IND FAILURE

5

©©
DAS:
• 40015E
• 40162E

Is OPR It on and FRAMES 
REMAINING decreasing?

Use READY/OPR It to 
determine operating 
status

YES

NO

X-RAY SPECT (Cont):
• START/STOP SW - STOP

Is READY It on? YES

NO

8

FAILURE IN 
START/STOP SW

Use DAS for START/ 
STOP functions

10 1
FAILUF

POSITIO
E IN START
N OF SWITCH

11
Use DAS for START 
command. STOP 
position of SW may 
still be used

REMARKS

obtained from STDN

If possible, actions should be 
coordinated with STDN to 
verify instrument response

( 5 ) Octal command to stop camera 
sequence (400151 and octal 
command to start camera 
sequence (401621

ATM-S054-006A'

X-RAY SPECTROGRAPH
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6a S054 (Cont)

12
ID (sJPeriodic frames update may be

MASTER FLARE MODE:
• TN/LT sw - OFF 

X-RAY SPECT (Control):
• PHOTO MULT sw - ENABLE
• PICTURE RATE sel - SINGLE
• EXPOSURE RANGE sel -4_
• FLARE THRESHOLD

FINE sel -±
COARSE sel

• MODE sw - FLARE AUTO

Is FRAMES REMAINING ind 
DECREASING?

obtained from 5TDN

YES

NO

15

AILURE OF A LL START LOGIC

FAILURE
OF MANUAL START LOGIC. 

FLARE AUTO MODE 
MUST BE USED 

FOR REMAINDER 
OF MISSION 

TO OPERATE CAMERA

X-RAY SPECT (Control):
• MODE sw - MANUAL
• FLARE THRESHOLD

COARSE sel - As req'd 
FINE sel - As req'd 

MASTER FLARE M(50F1
• TN/LT SW-enable

U
PHOTO MULT, IMAGE DISSECTOR 
& X-RAY IMAGE should remain 
on to provide photo electric data to 
TM and pointing & flare alarm to 
crew

©
Backup operation in FLARE AUTO 
MODE

X-RAY SPECT (Control);
• SET PICTURE RATE sel, 

EXPOSURE RANGE sel, 
GRATING sw, and FILTER 
sel per BUILDING BLOCK

MASTER FLARE MODE:
• TN/LT sw - OFF 

X-RAY SPECT (Control):
• FLARE THRESHOLD

COARSE sel 
FINE sel -_0

• MODE sw - FLARE AUTO 
After sequence complete:
• MODE sw - MANUAL

©

©

Before further checking 
of Start Logic, consult 
with STDN

Check with STDN to 
determine if procedure 
modifications are required

ATM-S054-007A

X-RAY SPECTROGRAPH
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FAILURE IN OPERATE 
LT CIRCUIT

FAILURE IN 
STOP POSITION OF 

START/STOP SW

STOP COMMAND 
DOES NOT 
EXTINGUISH 
OPR LT

FAILURE IN 
START/STOP SW

Is FRAMES REMAIN­
ING Ind decreasing?

Use DAS for STOP 
command

Use DAS for START/ 
STOP commands

X-RAY SPECT:
• MAIN PWR SW-OFF

Camera may be stopped 
by momentarily re­
cycling MAIN PWR SW

START/STOP LOGIC 
FAILURE

FAILURE OF STOP 
COMMAND LOGIC

X-RAY SPECT (Control):
• START/STOP SW - START

Is OPR It on?

X-RAY SPECT (Control): 
• MAIN PWR sw-OFF 

then ON

Is OPR It off and READY 
It on?

With no READY/OPR It, the 
FRAMES REMAINING ind 
will have to be monitored 
closely to provide a status 
of when a mode is in prog­
ress or terminated

GROUND/DAS:
• EXP/TV SW - ENABLE 
DAS:
• Key -40015E

Is OPR It off and READY It on?

©
©

©
©

Assumption:
MODE SW - MANUAL

Wait as many secs as the 
exposure range selector 
position for counter to 
decrement. If time does 
not permit, proceed to 
block 2

If possible, actions should 
be coordinated with STDN 
to verify instrument response

Octal command to stop camera 
sequence (40015EI

Check with STDN to determine 
if procedure modifications 
are required

Check with STDN for further 
malfunction determination

ATM-S 054-010

X-RAY SPECTROGRAPH

BASIC DATE May 1, 1972 CHANGE DATE ___1' 1972_____  PAGE ------- 5-2~38



SKYLAB OPERATIONS HANDBOOK 
ATM

REMARKSPROCEDURESYMPTOM

Assumption:

FRAMES REMAINING ind 
is decrementing

STOP COMMAND 
DOES NOT EXTIN­
GUISH OPR LT

EXPERIMENT ANOMALY 
THAT MAY OCCUR 

OCCASIONALLY
FAILURE OF SINGLE 

SEQUENCE STOP LOGIC

Assumption:

FRAMES REMAINING ind is 
decrementing

FAILURE OF 13 MIN 
TIMING LOGIC

STOP COMMAND 
DOES NOT EXTIN­
GUISH OPR LT

ATM-S054-011

OPR LT ON 
AFTER SINGLE 
SEQUENCE 
SHOULD HAVE 
TERMINATED

OPR LT ON AFTER 
13 MIN IN LOW, 
HIGH OR PRO­
GRAM PICTURE 
RATE

Stop single sequence with 
START/STOP sw

Stop camera with START/STOP 
sw after approximately 13 min

Use START/STOP sw to terminate 
next sequence

X-RAY SPECT (Control):
• START/STOP sw - STOP

Is OPR It off and READY It on?

X-RAY SPECT (Control):
• START/STOP sw - STOP

Is OPR It off and READY It on?

X-RAY SPECT (Control):
• EXPOSURE RANGE sel-1
• PICTURE RATE sel - SINGLE
• START/STOP sw - START

Does camera take sequence of four 
exposures and then stop?

BASIC DATE

X-RAY SPECTROGRAPH
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SOM

STICKY TALKBACK 
OR

LINE DRIVER 
FAILURE

FILTER CONFIRM 
TB INDICATES 
ABNORMAL

POSSIBLE FILTER 
WHEEL FAILURE 

BETWEEN POSITIONS

FILTER FAILED 
TO MOVE FROM 

PREVIOUS POSITION

Continue operation and allow 
=20 sec after selecting filter 
before issuing START com­
mand

FAILURE
IN EITHER TB CIRCUITRY 

OR
FILTER WHEEL 
MECHANISM

If filter malfunction 
is confirmed to be 
filter wheel between 
positions:

X-RAY SPECT fControlk 
• FILTER sel - RESETfl

tb indicates 
gray while 
filter in 
transit

tb indicates 
bp after 
selected filter 
should have 
been reached

tb - gray 
immediately

X-RAY SPECT (ControlI:
• FILTER sel - previous 

filter

tb - gray
= 5-12 sec

© Failure in a filter position 
other than 1 reguires 
coordination with STDN 
to determine future 
observing program 
modifications

The RESET/l position must 
NOT be used until S054 
data collection in the 
failed filter position has 
been satisfied

Filter wheel position 
maybe confirmed 
via STDN

ATM-SOM-008A

BASIC DATE
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Intensity count data to 
telemetry may still be 
valid. Check with STDN 
for confi rmation

Indicator inoperative 
does not preclude use 
of X-RAY IMAGE 
monitor

NO IMAGE ON 
X-RAY IMAGE 
MONITOR

FAILURE IN 
GATING 
LOGIC

IMAGE INTENSITY 
COUNT INO 

. FAILURE

ATM-S054-009A

NO COUNTS ON 
IMAGE INTENSITY 
COUNT IND

X-RAY SPECT (Control!
• IMAGE THRESHOLD sel -i

Is test source visible at top of X-RAY 
IMAGE mon?

Are there 128 counts on the IMAGE 
INTENSITY COUNT ind?

X-RAY SPECT (Control)
• PHOTO MULT TEST sw - 

CTR TEST and hold

BASIC DATE

X-RAY SPECTROGRAPH
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PROCEDURE REMARKSSYMPTOM

Photomultiplier exposure 
count exceeds FLARE THRES­
HOLD

PROBABLE FAILURE IH EITHER 
ELARE DISCRIMINATOR BINARY 

OR
FLARE THRESHOLD LOGIC

Use SRNBM for ELARE ALERT

(3) Backup operation of camera 
in ELARE AUTO mode is still 
availableBINARY FAILURE. 

NO X-RAY ALERT IS 
AVAILABLE Check with STDN for 

further malfunction 
determination

EAILURE IN ONE ELARE THRESHOLD 
FINE SEL POSITION 

OR
ASSOCIATED LOGIC.

DO NOT USE THAT POSITION.
ALL OTHER FINE AND COARSE SEL 

POSITIONS ARE USEABLE

ATM-S054-012

X-RAY LT AND 
AUDIBLE TONE 
ARE INOPERA­
TIVE

POSSIBLE FAILURE 
IN FLARE 

DISCRIMINATOR

Is X-RAY It on, and is Audible 
Tone on?

X-RAY SPECT (Contrail: 
• FLARE THRESHOLD 

COARSE sel - 0 
FINE sel -32

X-RAY SPECT (Control):
• MODE sw - MANUAL
• FLARE THRESHOLD 

CLOARSE sel - 0 
FINE sel - 0

X-RAY It off 
Audible tone off

X-RAY It on 
Audible tone on

X-RAY SPECT (Control):
• PHOTO MULT TEST sw - TEST and hold
• Note PHOTOMULTIPLIER EXPOSURE
• COUNT ind is 224 or greater
• FLARE THRESHOLD 

COARSE sel - 0
FINE sel - start at 0 and step through each 
position

Is X-RAY It on for each position?

BASIC DATE

X-RAY SPECTROGRAPH
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9a S054 (Cont)

X-RAY SPECT (Control):
• PHOTO MULT TEST sw - TEST 

and hold
• NOTE if PHOTOMULTIPLIER 

EXPOSURE COUNT ind is 256 
or greater

• FLARE THRESHOLD 
FINE sel -0

• COARSE sel - 256

Is X-RAY It on?

NO

YES

NO

FAILURE IN FLARE THRESHOLD 
COARSE SEL 256 POSITION 

OR
ASSOCIATED LOGIC.

DO NOT USE THIS POSITION.
ALL OTHER COARSE SEL POSITIONS 

ARE USEABLE

iU
No further fault isolation possible. 
Maximum reliable FLARE THRESHOLD: 
COARSE sel - 256 
FINE sel -224

10
X-RAY SPECT (Control):
• PHOTO MULT TEST sw - AND 

hold

Does PHOTOMULTIPLIER EXPOSURE 
COUNT ind equal or exceed 512?

12

YES

0
X-RAY SPECT (Control): 
• FLARE THRESHOLD 

FINE sel -0 
COARSE sel - 512

Is X-RAY It on?

FAILURE IN FLARE THRESHOLD 
COARSE SEL512 POSITION 

OR
ASSOCIATED LOGIC.

DO NOT USE THIS POSITION. 
ALL OTHER COARSE SEL POSITIONS 

ARE USEABLE

NO

14

YES

5 ) Check with STDN for FLARE 
THRESHOLD settings

12
No further fault isolation possible: 
Maximum reliable FLARE THRESHOLD: 
COARSE sel - 512 
FINE sel -224

ATM-S054-013

X-RAY SPECTROGRAPH
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Assumptions:
a. TN/LT SW - ENBL
b. PHOTOMULTIPLIER 

EXPOSURE COUNT 
below selected FLARE 
THRESHOLD

FAILURE
IN FLARE ALARM SYSTEM 

OR
FLARE DISCRIMINATOR

PHOTOMULTIPLIER EXPOSURE 
COUNT IND FAILURE

As time permits

Coordinate further mal­
function procedure with 
STDN. If not possible, 
proceed as IndicatedFAILURE

IN FLARE DISCRIMINATOR

FAILURE
IN FLARE ALARM SYSTEM

Check with STDN for 
possible procedure changes 
and more detailed mal­
function determination

ATM-S054-014

I nitlate flare program

X-RAY LT AND 
AUDIBLE TONE 
ARE ON WITH­
OUT FLARE 
CONDITIONS 
SATISFIED

MASTER FLARE MODE; 
• TN/LT SW - OFF

X-RAY SPECT (Control):
• aARE THRESHOLD COARSE 

sel and FINE sel - unmarked 
positions

Are X-RAY It and audible tone 
off?

X-RAY SPECT (Control);
• PHOTO MULT TEST sw - CTR TEST and hold

Does PHOTOMULTIPLIER EXPOSURE COUNT 
ind read exactly 128?

Before initiating flare program, 
check IMAGE INTENSITY 
COUNT ind, X-RAY/RF ACTIVITY 
HISTORY PLOT, X-RAY IMAGE, 
XUVMON, Hal and2displays, 
and AL and BE COUNT for 
positive flare indications

Are there positive flare 
indications?

X-RAY SPECTROGRAPH
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9b SOM (Cont)

FLARE THRESHOLDS 
768 AND 256 
UNUSEABLE

FLARE THRESHOLDS 
768 AND 512 
UNUSEABLE

FLARE THRESHOLDS 
224, 192, 160, 

AND 128 UNUSEABLE

FLARE THRESHOLDS 
32, 64, 96, 160, 192, 
AND 224 UNRELIABLE

FLARE THRESHOLDS 
32, 96, 160 

AND 224 UNUSEABLE

FLARE THRESHOLDS 
64, 96, 192 

AND 224 UNUSEABLE

No further fault isolation 
possible

Is PHOTOMULTIPLIER EXPOSURE 
COUNT ind below 064?

X-RAY SPECT I Control): 
• FLARE THRESHOLD 

COARSE sel -q 
FINE sel -64

Is X-RAY It on?

X-RAY SPECT (Control):
• PHOTO MULT TEST sw - 

CTR TEST and hold
• FLARE THRESHOLD 

COARSE sel -0 
FINE sel -128

Is X-RAY It on?

X-RAY SPECT (Control):
• PHOTO MULT TEST sw - 

CTR TEST and hold
• FLARE THRESHOLD 

COARSE sel -512 
FINE sel -0

Is X-RAY It on?

X-RAY SPECT (Control):
• DOOR sw - CLOSE; tb - b£
• PHOTO MULT TEST SW - 

CTR TEST and hold
• FLARE THRESHOLD 

COARSE sel - 256 
FINE sel -0

Is X-RAY It on?

©2 ) Check with STDN for FLARE 
THRESHOLD settings

ATM-SOM-015
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ABNORMALLY 
LOW SCAN 
SPECT PRESS 
READING ON 
COUNTER 1

FAILURE OF 
PRESS GAGE

FAILURE IN 
PRIM MAIN PWR 

SYSTEM

Is PRESS reading >0?

SCAN SPECT:
• DOOR sw - OPEN

Continue with acti­
vation and pressure 
profileContinue with activation and 

checkout

FAILURE OF 
PRESS GAGE 

OR
COUNTER CIRCUITRY

SCAN SPECT:
• DOOR sw - CLOSE

Is PRESS reading >0200 
after 10 min?

SCAN SPECT:
• MAIN PWR sw - PRIM 

DAS:
• Key - 40072E

SCAN SPECT:
• MAIN PWR sw - OFF for 2 sec min
• MAIN PWR sw - SEC

Is PRESS reading >0?

OMay take several minutes 
after DAS: Key - 40007E 
SCAN SPECT PRESS gage 
on before pressure gage 
powered up and reading 
pressure

(TYPressure will build up 
'^rapidly for 10 min and then 

level off. The gage fires 
more readily at higher 
pressure

(3 jOctal command to turn 
SCAN SPECT PRESS gage 
off (40072E)

(4 )Pressure data to telemetry 
ymaybe valid. If so, leave 

SCAN SPECT PRESS gage 
on during pressure profile 
or until DETECTOR HV 
turn-on

TsjAcceptability of pressure for 
^^operation will be determined 

on the ground prior to 
DETECTOR HV turn-on

ATM-S055-003A
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SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM
S055 I?

READY LT DOES 
NOT LT WHEN ALL 
PREREQUISITE 
CONDITIONS 
HAVE BEEN MET

PROCEDURE

LIGHTING:
• LAMP TEST sel - STATUS

READY on 
OPR on

READY off 
OPR on

READY off 
OPR off

IS
FAILURE OF BUS 

V3810 OR STATUS
LT CIRCUITRY

FAILURE OF 
READY LT

LIGHTING:
• LAMP TEST sel - 0^
SCAN SPECT:
• MODE sel -MIRROR LINE SCANUP/DN
• START/STOP sw - START

Does OPR It come on?

NO

MONITOR:
• COUNTER 2 sel - SCAN SPECT 

MIR POS DN/R
Is COUNTER 2 Incrementing and 
decrementing alternately?

YES

, NO

12
■scan SPECT:
• EXP NIGHT INTLK sw - OVERRIDE

Is COUNTER 2 incrementing and 
decrementing alternately?

NO YES

FAILURE OF DOOR 
OPEN SIGNAl TO INSTRUMENT

17
Operate the instrument 
with EXP NIGHT INTLK 
and HV/DOOR INTLK 
in OVERRIDE

FAILURE OF PRIMARY 
POWER SUPPLY

14

SCAN SPECT:
• MAIN PWR sw-OFF 

for minimum of 2 sec
• MAIN PWR sw-SEC

C&D
LOSS OF 
VAR ALERT/ 
STATUS 
LIGHTING 
ON PNL 130

YES

LIGHTING:
• LAMP TEST sel - OFF

Operate without 
READY It

FAILURE IN READY 
LT CIRCUITRY

Operate without 
READY It

SCAN SPECT:
• START/STOP sw - STOP
• HV ENABLE/RESET sw - ENABLE/RESET
• DET SEL sw - 1

Is there an INTENSITY DATA count?

REMARKS

(1 )Prerequ

YES
NO

18
FAILURE IN READY/ 

OPERATE LOGIC 
CIRCUITRY

Operate without 
READY/OPR It

Is SCAN SPECT ALERT 
It on?

YES

NO

FAILURE IN 
POWER LATCH

SCAN SPECT

1 1

SCAN SPECT 
ALERT LT

SCAN SPECT:
• MAIN HV sw-OVERRIDE

isite conditions

b. DOOR tb - gray 
C. MAIN HV sw - ENABLE
d. At least one

HV ENABLE/RESET SW - 
ENABLE/RESET

e. MODE sel
MIRROR AUTO RASTER 
or MIRROR 3 RASTER L/R 
or MIRROR LINE SCAN 

UP/DN
or GRATING AUTO SCAN 
or GRATING 3 SCAN 
or GRATING REF 
or GRATING AUTO SCAN 

NO INTLK

ATM-S055-013A
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SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS
S055

FAILURE OF 
OPR LT 

OR OPR LT 
CIRCUITRY

GRATING POSITION 
IND DOES NOT INCRE­
MENT WHEN PRERE­
QUISITES ARE MET

RASTER SCAN COUNTER 
IND DOES NOT INCRE­
MENT 5.5 MIN AFTER 
INITIATION OF A MIRROR 
RASTER MODE

FAILURE OF THE MODE LOGIC

SCAN SPECT

SCAN SPECT

Did READY It go off?
Operate with­
out OPR It

OPR LT DOES NOT 
COME ON WHEN A 
MODE IS INITIATED

Operate without 
OPR It

Is GRATING POSITION 
ind - incrementing?

GRATING

Was Initiated mode a 
GRATING MODE 
ora MIRROR MODE?

MIRROR

Does COUNTER 2 indicate the mirror 
is moving?

MONITOR:
• COUNTER 2 sel - SCAN SPECT 

MIR POS DN/R

ATM-S055-0I4A
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ATM

REMARKSPROCEDURESYMPTOM

Door status indications 
can be confirmed by 
STDN via TM

Octal command to open 
SCAN SPECT aperture 
door

FAILURE OF DOOR 
OPEN CIRCUITRY

Is DOOR tb 
bp or white?

FAILURE OF 
DOOR SW

Is DOOR tb 
bp or white?

Does DOOR tb 
indicate gray at ESR?

SCAN SPECT DOOR 
FAILED CLOSED

Continue to operate 
without DOOR tb

Continue to 
operate without 
DOOR SW

DOOR TB FAILED 
BUT DOOR IS OPEN

DOOR FAILURE

Continue to operate 
without DOOR tb

DOOR TB DOES NOT 
INDICATE GRAY WHEN 
DOOR IS COMMANDED 
OPEN FROM PNL 130

Continue to operate 
using DOOR sw to 
open the door

DOOR TB DOES NOT 
INDICATE GRAY AT 
EFFECTIVE SUNRISE 
lESR)

FAILURE OF DOOR 
OPEN INDICATION 
SIGNAL

Continue to operate 
using DAS command 
to open the door

Open door manually 
during next EVA

FAILURE OF ATM DC 
DOOR OPEN COMMAND 
SIGNAL

Open door manually 
during next EVA

Does DOOR tb indicate gray?

SCAN SPECT;
• DOOR sw - OPEN

DAS;
• Key - 40164 E

Does DOOR tb indicate gray?

Does DOOR tb change from 
white to bp in approx 10 sec?

SCAN SPECT;
• DOOR sw - CLOSE

Does GRATING POSITION ind 
increment?

SCAN SPECT;
• MODE sel - GRATING AUTO SCAN
• STARTfSTOPsw-START

UV SCANNING POLYCHROMATOR-SPECTROHELIOMETER
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ATM

REMARKSPROCEDURESYMPTOM

Door status indications can 
be confirmed by STDN via 
TM

FAILURE OF ATMOC 
DOOR CLOSE COMMAND 

SIGNAL

Does DOOR tb Indicate 
bp at ESS?

DOOR FAILURE

FAILURE OF DOOR 
CLOSED INDICATION 

SIGNAL

Octal command to close SCAN 
SPECT aperture door

FAILURE OF DOOR 
CLOSE CIRCUITRY

ATM-S055-016A

Is DOOR tb 
gray or white?

Consult STDN

Is DOOR tb gray 
or white?

FAILURE OF
DOOR SW

DOOR TB DOES NOT 
INDICATE BP AT 
EFFECTIVE SUNSET 
(ESS)

SCAN SPECT DOOR 
FAILED OPEN

Continue to operate 
without DOOR tb

Continue to operate 
without DOOR tb

Continue to oper­
ate without DOOR 
SW

DOOR TB DOES NOT 
INDICATE BP WHEN 
DOOR IS COM­
MANDED CLOSED 
FROM PNL 130

Open door manually 
during next EVA

DOOR TB FAI LED 
BUT DOOR IS CLOSED

Continue to operate 
using DOOR sw to 
close the door

Continue to operate 
using DAS command 
to close the door

Is DOOR OPEN ALERT It on?

Does DOOR tb indicate bp?

SCAN SPECT:
• DOOR sw - CLOSE

Does DOOR tb change from white to gray 
in approximately 10 sec?

SCAN SPECT:
• DOOR sw - OPEN

DAS:
• Key - 40144E

Does DOOR tb indicate bp?

UV SCANNING POLYCHROMATOR-SPECTROHELIOMETER
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ATM

SYMPTOM
6a S055

PROCEDURE

GRATING POSITION 
IND DOES NOT 
INCREMENT WHEN 
PREREQUISITES 
ARE MET

1
SCAN SPECT;
• START/STOP sw - STOP
• MODE sel - GRATING AUTO SCAN

START/STOP sw - START

Does RASTER/SCAN COUNTER ind 
increment one count within 4 min 
from START?

©
YES

FAILURE OF GRATING 
POSITION INDICATOR

NO

SCAN SPECT:
• START/STOP SW - STOP
• EXP NIGHT INTLK sw - OVERRIDE
• START/STOP sw - START 
After 10 sec:
• MODE sel - GRATING 3 SCAN
• START/STOP sw - START 
After 10 sec:
• MODE sel - GRATING REF
• START/STOP sw - START

GRATING POSI­
TION ind does 
not increment 
in any of these 
MODES

GRATING POSI­
TION ind incre­
ments in all 
3 MODES

GRATING POSI­
TION ind does 
not increment 
in 1 of these 
MODES

i @

Operate the grating using the 
advance of the RASTER/SCAN 
COUNTER ind to indicate when 
grating starts a new scan. 
Operate in MIRROR modes 
with grating at OPT REF 
position

CIRCUITRY FAILURE 
OF MODE SELECTED 

WHEN GRATING 
POSITION INDICATOR 
DID NOT INCREMENT

FAILURE OF DOOR 
OPEN SIGNAL 

TO THE GRATING

I

I
Operate grating in 
remaining operable 
MODES

Operate with EXP NIGHT 
INTLK sw - in OVERRIDE

in'

SCAN SPECT: 
• MODE sel GRATING SINGLE STEP

START/STOP sw - START

Does GRATING POSITION ind increment 
by one count?

^ NO

YES

FAILURE OF MODE LOGIC 
OR

24 PPS SIGNAL CIRCUITRY

12
I

SCAN SPECT:
• EXP NIGHT INTLK sw- 

NORMAL
Single step grating to nearest 
position for operating in 
MIRROR MODES

REMARKS

o Prerequisite conditions:
ATM pointed at sun if in 
OPT REF
MAIN PWR sw - PRIM or 
SEC
DOOR tb - gray 
MODE sel - GRATING REF 

or - GRATING 3 SCAN 
or - GRATING AUTO 

SCAN
or - GRATING AUTO 

SCAN NO INTLK 
or - GRATING SINGLE 

STEP
START/STOP sw - START

^ GRATING POSITION can be 
determined by STDN via TM

Grating advances 24 steps 
per sec

@ The grating and mirror will 
no longer automatically 
stop operating when door 
closes

© Desirable grating position 
for continued operation will 
be determined by PI from 
STDN data

ATM-S055-004A
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ATM

SYMPTOM PROCEDURE REMARKS
5a S055 (Cont)

FAILURE OF GRATING 
DRIVE SIGNAL

FAILURE
OF MODF SELECTOR

Operate instrument in 
MIRROR MOOES only

Use DAS Command to select 
MODE

Use DAS Command to start 
GRATING drive

FAILURE
OF START/STOP SW

Does GRATING POSITION ind increment 
by one count?

SCAN SPECT:
• EXP NIGHT INTLK SW-NORMAL 

DAS:
• Key-40051E

Does GRATING POSITION ind increment 
by one count?

SCAN SPECT:
• MODE sel - STOP 

DAS;
• Key - 40067E 
SCAN SPECT:
• START/STOP SW - START

(^6 ) Octal command to start 
W MIRROR/GRATING 

(40051E)

07 ) Octal command to select 
GRATING SINGLE STEP 
MODE (40067EI

@ Continued operation of the 
instrument will depend on 
the acceptability of the data 
with the grating in failed 
position and will be deter­
mined by the PI from STDN 
data

ATM-S055-017A
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ATM

REMARKSPROCEDURESYMPTOM

COUNTER should reset after 
approximately 5500 steps

Te j Notify ground for verifica- 
tion of malfunction before 
attempting to operate in 
SEC GRATING MOTOR DRIVE

Is the grating moving as indi­
cated by large fluctuations in 
the intensity of Det 1?

(jlj Grating advances 24 steps
nai* mmnA

O-ORDER tb changes from 
bp to gray at approximately 
the same time the grating 
attains MECH REF position. 
Grating will automatically 
stop at REF position

( 5 ) Grating position can be 
determined by STDN via TM 
for positioning grating to 
operate in the mirror modes

ATM-SO55-O05A

GRATING POSITION 
IND COUNTS BUT 
DOES NOT RESET 
INGAS, G3 S, OR 
GAS NO INTLK

FAILURE 
OF OPTICAL 
REFERENCE

Operate with GRATING 
REF sw - MECH

FAILURE 
OF COUNTER 

RESET CIRCUITRY

Did GRATING POSITION ind 
stop incrementing?

FAILURE 
OF GRATING 

POSITION 
INDICATOR

FAILURE 
OF GRATING 

DRIVE PRIMARY 
SEQUENCE

Operate the grating using 
the O-ORDER tb to indi­
cate grating at REF

FAILURE IN
REFERENCE ELECTRONICS

Operate the grating using 
the advance of the RASTER/ 
SCAN COUNTER ind to 
indicate when grating is 
at REF

For grating scan operate 
grating using START/STOP 
sw to STOP grating at REF 
position when O-ORDER tb 
changes from bp to gray

Does GRATING POSITION ind 
reset within 4 min from switch­
ing to MECH REF?

SCAN SPECT:
• GRATING REF SW-MECH

Does RASTER/SCAN COUNTER ind 
increment one count within 4 min 
from START?

SCAN SPECT;
• START/STOP sw - STOP
• MODE sel - GRATING REF
• GRATING REF sw - OPT
• START/STOP sw - START

UV SCANNING POLYCHROMATOR-SPECTROHELIOMETER
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ATM

SYMPTOM PROCEDURE REMARKS
6c

S055

GRATING POSI­
TION IND COUNTS 
AND RESETS BUT 
DOES NOT STOP 
IN REF MODE

FAILURE OF RESET 
LOGIC CIRCUITRY

FAILURE OF RESET 
LOGIC GATE

Data taking will be limited to 
SPECTRAL SCANS

GRATING FAILED IN A CONSTANT 
AUTO SCAN MODE

Does GRATING POSITION ind 
stop incrementing?

SCAN SPECT:
• START/STOP sw - STOP

Operate GRATING in 3 SCAN MODE. 
GRATING will stop in the REF posi­
tion at the completion of the third 
scan

Does GRATING POSITION ind 
resume incrementing after 
power is reappiied?

SCAN SPECT;
• MAIN PWR sw - OFF
• MAIN PWR sw-PRIM

SCAN SPECT:
• START/STOP sw - START
• GRATING POSITION ind - continue 

to count and at 5450:
• START/STOP sw - STOP
• MODE sel - GRATING SINGLE STEP
• START/STOP sw - pulse until 

GRATING POSITION ind resets. 
GRATING is now at REF position.

Repeat the procedure to return to REF 
position after operating in AUTO SCAN

ATM-S055-006A
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ATM

REMARKSPROCEDURESYMPTOM

(\ jPrerequisite 
Wa. SCANS PE

conditions:

unlocked
b. MAIN PWR sw - PRIM or 

SEC
c. DOOR tb - gray

IMovement of MIRROR can be 
verified by STDN via TM

FAILURE OF RASTER/SCAN 
COUNTER IND 

OR
LOSS OF RASTER 

COMPLETE SIGNAL

jNumber of rasters completed 
can be determined by manually 
timing mirror operation. Each 
raster takes 5.55 min

IDesirabie Y-axis position for 
future observing and required 
number of steps to move the 
MIRROR will be determined 
by P. I. and STDN

FAILURE IN AUTO 
OR

3 RASTER ELECTRONICS

ATM-S055-007A

RASTER/SCAN 
COUNTER IND 
DOES NOT INCRE­
MENT 5.5 MIN 
AFTER INITIATION 
OF A MIRROR 
RASTER MODE

Operate MIRROR in alternate 
RASTER and LINE SCAN modes

Are the two least significant digits 
changing?

Determine if MIRROR is driving 
(azimuth)

FAILURE IN THE AUTOMATIC 
ELEVATION MIRROR DRIVE 

ELECTRONICS

MIRROR is driving. Continue to 
operate without RASTER/SCAN 
COUNTER ind

MIRROR is driving in azimuth only. 
Continue to operate the MIRROR in 
LINE SCAN only. Use MIR POS sw 
to position MIRROR in elevation

Are the two least significant digits 
changing?

SCAN SPECT:
• MODE sel - alternate MIRROR 

RASTER mode
• START/STOP sw - START

Are the two most significant digits incrementing 
approximately once every 5 sec?

MONITOR
• COUNTER 2 sel - SCAN SPECT MIR POS DN/R

Determine if MIRROR is driving

UV SCANNING POLYCHROMATOR-SPECTROHELIOMETER
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ATM

SYMPTOM PROCEDURE REMARKS
7a S055 (Cent)

FAILURE IN AUTO AND 
3 RASTER ELECTRONICS

FAILURE OF DOOR OPEN 
SIGNAL TO THE MIRROR

FAILURE OF START/STOP SW

FAILURE OF MODE SELECTOR

FAILURE OF MIRROR DRIVE 
ELECTRONICS

Operate MIRROR in AUTO 
RASTER only

Operate instrument in GRATING 
MODES only

Use DAS commands to start 
MIRROR drive

Operate MIRROR in LINE SCAN 
mode only

Operate experiment with EXP 
NIGHT INTLK in OVERRIDE

Are the two least significant digits 
changing?

SCAN SPECT;
• EXP NIGHT INTLK sw-OVERRiDE
• START/STOP SW - START

Are the two least significant digits 
changing?

SCAN SPECT;
• MODE sei - MIRROR LINE SCAN

UP/DN
• START/STOP SW - START

Are the two least significant digits 
changing?

SCAN SPECT:
• EXP NIGHT INTLK SW - NORMAL 
DAS:

Are the two least significant digits 
changing?

SCAN SPECT:
• MODE sel - STOP 

DAS:
• Key - 40052E 

SCAN SPECT
• START/STOP SW - START

(ij Desirable Y-axis position for 
further observing and 
acquired number of steps to 
move the mirror will be 
determined by P. I. and STDN

(^The grating and mirror will no 
longer automatically stop 
operating when door closes

(ijOctal command to start 
w Mirror/Grating (40051E)

\7J Octal command to select 
MIRROR AUTO RASTER MODE 
(40052E)

(T) STDN will verify the Mirror 
is in stow position or a 
position that will allow taking 
data

ATM-S055-008A
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ATM

SYMPTOM PROCEDURE REMARKS

7b S055

FAILURE
OF END OF SCAN SIGNAL 

TO COUNTER

RASTER/SCAN 
COUNTER IND DOES 
NOT INCREMENT 
WHEN GRATING 
POSITION IND 
RESETS TO ZERO

Operate instrument without 
RASTER/SCAN COUNTER ind

FAiLURE
OF RASTER/SCAN 

COUNTER iND

Operate the grating without 
the RASTER/SCAN COUNTER 
ind

SCAN SPECT;
• MODE sei - MIRROR AUTO RASTER
• START/STOP sw - START

Does RASTER/SCAN COUNTER ind 
increment at the completion of one 
raster (5.55 mini?

Hi

Number of grating scans 
completed can be determined 
by manually timing grating 
operation. Each scan takes 
3 min and 48 sec

© Number of mirror rasters 
completed can be determined 
by manually timing the 
mirror operation. Each 
raster takes 5.55 min

ATM-S055-009A
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ATM

REMARKSPROCEDURESYMPTOM

erequisites: 
DOOR tb - gray 
Pointed at sun 
Mirror uniocked

Grating wiii not start in REF 
MODE when already at REF 
position

ATM-S055-010A

O-ORDER TB DOES 
NOT CHANGE STATE 
DURING ONE FULL 
GRATING SCAN

• Operate without O-ORDER

FAiLURE OF O-ORDER 
INDOR CIRCUiTRY

FAILURE OF O-ORDER 
DETECTOR

• Operate with GRATING REF 
sw - MECH

SCAN SPECT:
• MODE sel - GRATING REF
• GRATING REF SW - m
• START/STOP sw - START

Does the GRATING POSITION ind reset 
and stop incrementing within 4 min 
from START?

UV SCANNING POLYCHROMATOR-SPECTROHELIOMETER
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ATM

SYMPTOM PROCEDURE REMARKS

9a S055

MIR LIMIT TB 
INDICATES BP 
PRIOR TO PULS­
ING THEMIR 
POS SW UP/R 
OR DN/L FROM 
INITIAL 
POSITION

JU
ATTITUDE CONTROL:
• FSS tb - SUN IvbrUy)

SCAN SPECT:
• DOOR tb - gray (verify)
• MODE sel - STOP 

TV:
• MON I sel -Hal
• Hal ZOOM SW - OUJ full 

MANUAL POINTING CONTROL:
• MAN PTG ENABLE sw - ENABLE
• MAN PTG tb -i)^
• MPC - manipulate as required so that the vertical cross hair bisects the 

solar image and the horizontal cross hair is above the upper limb, i.e. 
O-ORDER tb is bp. Siowly move horizontal cross hair toward the limb 
until O-ORDER tb changes to gray

• MAN PTG ENABLE sw - INHIBIT 
SCAN SPECT:
• MIR POS sw - pulse UP^ 10 steps

O-ORDER tb - gray 
MIRROR LIMIT tb - bp

O-ORDER tb-bp 
MIRROR LIMIT tb gray

O-ORDER tb-bp 
MIRROR LIMIT tb - bp

The up/down counter is set 
initially at line 30 when power 
is applied to the instrument

FAILURE OF UP/DOWN 
COUNTER INITIAL SET

FAILURE OF THE 
MIRROR LIMIT TB

MANUAL POINTING CONTROL:
• MAN PTG ENABLE SW - ENABLE
• MAN PTG tb - EXP
• MPC - slowly move horizontal cross 

hair oft the disc untii O-ORDER tb 
changes to bp

• MAN PTG ENABLE sw - INHIBIT 
SCAN SPECT:
• MIR POS sw - pulse DNl 10 steps

Do the O-ORDER and MIRROR LIMIT tbs 
change to gray?

JU
Operate without the 
MIRROR LIMIT tb

(^Actual mirror position will 
be rtwnitored by STDN via 
TM

Continue to operate, pulsing the MIR POS 
sw-UP/R, until the desired line is reached 
counting backward from 60 when the 
MIRROR LIMIT tb changed from bp to gray

YES

NO

FAILURE OF THE UP/DOWN 
COUNTER OR SWITCH

FAILURE OF UP/DOWN 
COUNTER INITIAL SET

Continue to operate MIRROR in 
RASTER MODES. It can be 
operated in LINE SCAN MODE 
but line cannot be selected

8
Continue to operate, pulsing the 
MIR POS sw - DN/L, until the 
desired line is reached count­
ing from 1 when the MIRROR 
LIMIT tb changed from bp to 
gray

ATM-S055-011A
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ATM

SYMPTOM PROCEDURE REMARKS
% S055

MIRROR LIMIT TB 
DOES NOT INDI­
CATE BP WHEN 
MIR POS SW IS 
PULSED UP/R OR 
DN/L 30 STEPS 
FROM INITIAL 
POSITION

1

ATTITUDE CONTROL:
• FSS tb - SUN (verify)

SCAN SPECT:
• DOOR tb - gray (verify)
• MODE sel - STOP 

TV;
• MON 1 sel -Hal
• Hal ZOOM SW - OUJ full 

MANUAL POINTING CONTROL:
• MAN PTG ENABLE sw - ENABLE
• MAN PTG tb - ^
• MPC - manipulate as required so that the verticai 

cross hair bisects the solar image and the hori­
zontal cross hairis above the upper limb, i.e., 
O-ORDER tb is bp. Slowly move horizontal cross­
hair toward the limb until O-ORDER tb changes to
gray

• MAN PTG ENABLE SW - INHIBIT 
SCAN SPECT:
• MIR POS sw - pulse UP/R 10 steps

Does the O-ORDER tb change to bp?

(^The up-down counter is 
initially set at line 30

YES

NO

FAILURE OF THE UP/DOWN 
COUNTER OR SWITCH

Continue to operate MIRROR in 
RASTER MODES. It can be 
operated in LINE SCAN MODE 
but line cannot be selected

4

FAILUR
4IRROR

E OF THE 
LIMIT TB

5

Op
Ml

erate without the
RROR LIMIT tb

(^Actual MIRROR position will 
be monitored by STDN via TM

ATM-S055-012A
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ATM

SYMPTOM PROCEDURE REMARKS
1 S0i>6

ALERT

X-REA HV

Continue normal operation

MOMENTARY LINE 
TRANSIENT

X-REA HV ALERT LT 
CIRCUITRY FAILURE

Continue normal operation

BE HIGH VOLTAGE 
POWER SUPPLY 

FAILURE

AL HIGH VOLTAGE 
POWER SUPPLY 

FAILURE

X-RAY TELE:
• HV PWR AL SW - QEE
• HV PWR BE sw-QN

X-RAY TELE:
• HV PWR BE SW - OFF
• HVPWRALsw-ON

X-RAY TELE:

Does X-REA HV ALERT It 
come on?

• HV PWR BE SW - ON

X-RAY TELE:

Does X-REA HV ALERT It come on?

• HV PWR BE SW -i2F£,
• HV PWR AL SW - ON

X-RAY TELE:

Is X-REA HV ALERT It off?

• HV PWR BE SW - OFF
• HV PWR AL SW - OFF

O’nselqct AL on HISTORY PLOT

0!Select BE on HISTORY PLOT

ATM-S056-001A
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ATM

SYMPTOM PROCEDURE REMARKS
S056

ALERT

BE ALERT 
DETECTOR 
FAILURE

FAILURE IN APERTURE 
AUTO DECREASE DRIVE 

LOGIC

BE COUNT

Continue to operate

ARE X-RAY TELE:

tbs - 1, gray?
BE APRT POS

X-RAY TELE:

Do BE APRT POS tbs respond to MAN DECR?
• BE APRT POS I NCR sw - DECR
• BE APRT POS AUTO sw - MAN

X-RAY TELE:
• HV PWR BE sw -OFF 

MONITOR;
• COUNTER 2 sel - as desired
• COUNTER 3 sel - AL COUNT 

X-RAY/RF ACTIVITY:
• DATA DRIVE BEsw - AL

COUNTER 2 and 
HISTORY PLOT 
indicate nominal 
count rate

MONITOR:
• COUNTER 2 sel - BE COUNT 

X-RAY/RF ACTIVITY:
• DATA DRIVE BE sw - BE

Observe COUNTER 2 and HISTORY PLOT. 
Verify high count rate

COUNTER 2 and 
HISTORY PLOT 
verify high count 
rate

BE COUNT rate >4.50f. V 
12048 cnts/sec)

) Disregard alert light 
) Crew may elect to reguest 

STDN GO/NO GO recom­
mendation for continuation 
of experiment based upon 
evaluation of PCM prior to 
turning BE HV POWER off

(dJAuto increase capability may 
^still exist. Manual mode will 

be required to decrease aper­
ture size

ATM-S056-002A

BASIC DATE May 1, 1972

X-RAY TELESCOPE
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2 S056 (Conti

Does BE count ALERT It 
remain on?

Continue normal operations

APERTURE WHEEL 
OBSTRUCTION

X-RAY TELE:
• HV PWR BE sw - OFF

APERTURE WHEEL 
MOMENTARILY FROZEN

FAILURE IN APERTURE 
MOTOR OR DRIVE LOGIC

X-RAY TELE:

Do BE APRT POS tbs respond to MAN CMP?
I NCR only

• BE APRT POS I NCR sw - DECR, DECR.

INCR, DECR only tbs respond to 
all manual 
commands

BE HV power should be pro- 
cedurally turned off during 
periods of high count rate

ATM-S056-003A

X-RAY TELESCOPE
BASIC DATE Mav1972 CHANGE DATE Dec- ^ 1972___  PAGE ----- 5-2'63
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PROCEDURE REMARKSSYMPTOM

AL COUNT rate >4.500 V 
12048 cnts/sec)

ALERT

O Disregard alert It 
3) Crew may elect to request 

STON GO/NO GO recom­
mendation for continua­
tion of experiment based 
upon evaluation of PCM 
prior to turning AL HV 
POWER off

AL ALERT 
DIRECTOR 
FAILURE

Auto increase capability may 
still exist, manual mode 
will be required to decrease 
aperture size

FAILURE IN APERTURE 
AUTO DECREASE DRIVE 

LOGIC

ATM-S056-004A

AL COUNT

Continue to operate

ARE X-RAY TELE;
AL APRT POS
tbs -1, gray?

X-RAY TELE;

DO AL APRT POS tbs RESPOND TO MAN DECR?

• AL APRT POS AUTO sw - MAN
< AL APRT POS INCRsw-DECR

X-RAY TELE;
• HV PWR AL sw - QE£

MON i TOR;
• COUNTER 3 sel - as desired
• COUNTER 2 sel - BE COUNT 

X-RAY/RF ACTIVITY;
• DATA DRIVE BE sw - BE

COUNTER 3 and 
HISTORY PLOT 
indicate nominal 
count rate

MONITOR;
• COUNTER 3 sel - AL COUNT 

X-RAY/RF ACTIVITY;
• DATA DRIVE BE sw - AL

OBSERVE COUNTER 3 AND HISTORY PLOT. 
VERIFY HIGH COUNT RATE

COUNTER 3 and 
HISTORY PLOT 
verify high count 
rate

BASIC DATE May 1, 1972

X-RAY TELESCOPE
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SYMPTOM PROCEDURE REMARKS
3 S056 (Cont)

6
X-RAY TELE;
• AL APRT POS INCR sw - [NCR, QECR, DECR.
Do AL APRT POS tbs RESPOND TO MAN CMOS?

iNCR only INCR, DECR 
only

tbs RESPOND
TO ALL

MANUAL COMMANDS

ID
FAILURE IN 
APERTURE 
MOTOR OR 

DRIVE LOGIC

©

APERTURE WHEEL 
MOMENTARILY 

FROZEN

©
APERTURE WHEEL 
CONSTRUCTION

X-RAY TELE:
• HV PWR AL sw - OFF

AL HV power should be 
procedurally turned off 
during periods of high 
count rate

□

Does AL count 
ALERT It 
remain on? YES^U]

NO

Continue normal operations

ATM-S056-005A

X-RAY TELESCOPE

BASIC DATE Mayi, 1972 CHANGE DATE __ ggp...1.- 1972----- PAGE -------
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DIGITAL LOGIC FAILURE 
TO PROCESS FILM 
ADVANCED PULSE

READY LT NOT ON 
WHEN ALL READY 
CONDITIONS 
SATISEIED

Continue normal operations

Continue normal 
operations

Continue to operate in 
unaffected modes

Continue normal 
operations

READY LT CIRCUIT 
FAILURE

AIRLOCK DOOR FAILED TO 
FULLY OPEN ON PREVIOUS 

ATTEMPT

Discontinue experiment 
operation

AIRLOCK DOOR, FILTER WHEEL 
OR DIGITAL LOGIC FAILURE

X-RAY TELE:
• CAMERA/TELE sel - Cycle 

th rough each mode
Is READY It on in any mode?

"FILTER IN POSITION INDICATION" 
FAILURE OF MODE(S) SELECTED 

WHEN READY LT DID NOT COME ON

X-RAY TELE:
• CAMERA AIRLOCK sw - CLOSE
• CAMERA AIRLOCK sw - OPEN

Does READY It come on?

X-RAY TELE:
• STARTfSTOP sw - START

Do OPR It and FRAMES REMAINING 
ind verify selected mode operation?

Do OPR It and ERAMES REMAINING 
ind verify selected mode operation?

AUTOMATIC EILM LOGIC OVERRIDE

X-RAY TELE:
• START/STOP SW - STOP

READY conditions;
^ CAMR PWR sw - ON 

DOOR sw - OPEN 
CAMERA AIRLOCK sw-OPEN

Absence of OPR It 
may be substituted for 
READY It

Automatic film logic over­
ride prxedure (Block 3) 
may be required to return 
to normal operations after 
experiencing momentary 
line transient

(4) Could be caused by reed 
switch failure. STDN 
can evaluate

ATM-S056-006A

X-RAY TELESCOPE
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REMARKSPROCEDURESYMPTOM

nj Operate conditions
a. READY It - ON
b. START/STOP sw - STARTOPR LT LOGIC/CIRCUITRY 

FAILURE

(2) Verify camera operation 
utilizing FRAMES REMA 
ind and FILTER tbs

MOMENTARY DIGITAL 
LOGIC TRANSIENT

START/STOP 
SWITCH FAILURE

(T) If X-RAY TELE START/STOP 
sw STOP function is desired 
and has also failed, reposition 
CAMERA/TELE sel to generate 
override stop function

EXPOSURE TIMER 
VOLTAGE CONTROL 

FAILURE

DIGITAL LOGIC OR CAMERA 
MOTOR/MOTOR DRIVE FAILURE

ATM-S056-007A

OPR LT DOES NOT 
LT WHEN ALL OPR 
CONDITIONS 
HAVE BEEN MET

Continue normal operation

Continue to operate

Is FRAMES REMAINING ind decrementing 
and FILTER tbs responding correctly for 
selected mode?

Place XUVSPECT and XUV SLIT 
FLARE sw(s) to desired position. Use 
MASTER FLARE MODE INIT swto 
start X-RAY TELE sequence

Place XUV SPECT and XUV SLIT 
FLARE swtsi to desired position. 
Limit EXPOSURE sw settings to 
unaffected positions

X-RAY TELE:
• EXPOSURE sw - alternate position
• STARTfSTOP sw - START

Do OPR It and FRAMES REMAINING ind 
verify selected mode operation?

X-RAY TELE:
• START/STOP sw - STOP
• START/STOP sw - START

Do OPR It and FRAMES REMAINING ind 
verify selected mode operation?

AUTOMATIC FILM LOGIC OVERRIDE

Place XUV SPECT and XUV SLIT FLARE 
sw(s) to desired position 
X-RAY TELE;
• CAMERA AIRLOCK sw-CLOSE
• Discontinue operation

XUV SPECT:
• FLARE sw - INHIBIT 

XUV SLIT;
• FLARE sw - INHIBIT 

X-RAY TELE:
• FLARE sw - ENABLE 

MASTER FLARE MODE;
• INIT sw - INIT

verify selected mode operation?
Do OPR It and FRAMES REMAINING ind

BASIC DATE Mayl, 1972

X-RAY TELESCOPE
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FRAMES REMAINING IND 
OR

INDICATOR DRIVER 
CIRCUIT FAILURE

STDN required to maintain 
FRAMES REMAINiNG count 
utiiizing reai time and 
piayback teiemetry 
Mode sequence shouid be 
initiated immediateiy as 
camera shutter may be open

MOMENTARY POWER 
iNTERRUPTION 

OR
DIGITAL LOGIC TRANSIENT

•MOMENTARY DIGITAL 
LOGIC TRANSIENT

DIGITAL LOGIC, 
CAMERA MOTOR/MOTOR DRIVE 

FAILURE
OR SHUTTER FAILURE

FRAMES
REMAINING IND 
FAILS TO DECRE­
MENT

Continue to operate

Is the OPR It on?

Continue normal operations

Continue normal 
operation

X-RAY TELE:
• CAMERA AIRLOCK sw - CLOSE
• Discontinue operation

X-RAY TELE:
• START/STOP sw - START

Do OPR It and FRAMES REMAINING ind 
verify selected mode operation?

X-RAY TELE:
• START/STOP sw - STOP
• START/STOP sw - START

Do OPR It and FRAMES REMAINING ind 
verify selected mode operation?

AUTOMATIC FILM LOGIC OVER.TIDE

X-RAY TELESCOPE

BASIC DATE May1' 1972 CHANGE DATE Dec- 1’ 1972 PAGE
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SYMPTOM PROCEDURE REMARKS
7 S056

FAILURE OF DIVIDE BY 
10 COUNTER 

OR
RATE SELECTOR GATE

FAILURE OF DIVIDE 
BY 20 COUNTER

FAILURE OF FWD/REV 
CONTROL

PAPER
MOMENTARILY

JAMMED

HISTORY PLOT 
FAILS TO DRIVE

Continue normal 
operation

Continue to operate at

X-RAY RF ACTIVITY:
• DATA DRIVE RECORD sw - REVIEW

Does HISTORY PLOT drive?

X-RAY;RF ACTIVITY:
• DATA DRIVE RECORD SW - 

RECORD 30" HR
Does HISTORY PLOT drive?

X-RAY/RF ACTIVITY:
• DATA DRIVE FORWARD 

sw - OFF

X-RAY/RF ACTIVITY:
• DATA DRIVE FORWARD sw - REVERSE

Does HISTORY PLOT drive?

X-RAY/RF ACTIVITY:
• DATA DRIVE FORWARD sw - FORWARD

Does HISTORY PLOT drive?

o1 ) Assumptions:
X-RAY/RF ACTIVITY:
a. DATA DRIVE RECORD 

sw - RECORD 10" HR
b, DATA DRIVE FORWARD 

sw - FORWARD
C. DATA DRIVE BE SW - 

BE or AL

ATM-S056-009A

X-RAY TELESCOPE
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8a S056

Both primary and secondary 
drive motors assumed to be 
enabied
Octai code to command S056 
door primary motor inhibit 
using DAS

Octal codes to command S056 
door primary motor enable 
and secondary motor inhibit 
using DAS

ATM-S056-010A

DOOR TB INDI­
CATES >11 SEC 
REQUIRED EOR 
APERTURE DOOR 
TO OPEN OR 
CLOSE

Continue to operate using 
secondary motor

Continue to operate using 
primary motor

FAILURE OE APERTURE 
DOOR PRIMARY DRIVE 

MOTOR

DAS:
• Key 40113E
• Key 40023E

EAILURE OF APERTURE DOOR 
SECONDARY DRIVE MOTOR

DAS:
• Key 40012E 

X-RAY TELE:
• DOOR sw - cycle through OPEN 

and CLOSE

Does aperture door respond to 
switch commands?

BASIC DATE Mav1’ 1972 CHANGE DATE

X-RAY TELESCOPE
Dec, 1, 1972 page 5.2-70
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8b S056 1 Assumes:

EVA:
AUTO DOOR sw - ENABLE 
Both primary and secondary 
drive motors enabled

ATM-S056-011A

Is DOOR tb-bp or v»hite?
DOOR TB DOES 
NOT INDICATE 
GRAY AT 
EFFECTIVE SUN­
RISE (ESR)

Is X-REAcount nominal?

Continue normal 
operations

DOOR FAILED

X - RAY TELE:

Is DOOR tbgray?

• DOOR sw-OPEN

DOOR TB FAILURE

FAILURE OF WCIU 
DOOR OPEN 

SIGNAL CIRCUIT
Continue to operate 
by using DOOR sw 
to open aperture door

Open door manually during 
next EVA

FAILURE OF DOOR OPEN 
RELAY LATCHING 

CIRCUITRY

X-RAY TELE:

Is DOOR tb gray?

• DOOR sw - OPEN and
hold for 20 sec

X-RAY TELESCOPE

BASIC DATE MavT 1972 CHANGE DATE __Dec- ----- PAGE -------LML
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8c S056

Qj Assumes:
EVA:
AUTO DOOR sw - ENABLE 
Both primary and secondary 
drive motors enabled 
Absence of door closed indi­
cation is required for DOOR 
OPEN alert

DOOR TB DOES 
NOT INDICATE 
BP AT EFFECTIVE 
SUNSET (ESS)

Is DOOR OPEN alert

DOOR TB FAILURE

Continue normal 
operations

DOOR FAILED

FAILURE OF WCIU 
DOOR CLOSED" SIGNAL 

CIRCUIT

Continue to operate 
using DOOR sw to;. 
close door

X-RAY TELE:
DOOR sw - CLOSE

Is DOOR tb-bp?

Continue to operate with 
door open

BASIC DATE May 1, 1972

X-RAY TELESCOPE
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S056

FILTER TB'S
CONTINUE
CYCLING

Discontinue operation

• Operate in SINGLE FR

FAILURE
OF FILTER POSITION 

FEEDBACK LOOP

PARTIAL FAILURE 
OF FILTER POSITION 

FEEDBACK LOOP

X-RAY TELE:
• CAMERA/TELE sel - SINGLE FR 1

Does filter tb remain at selected 
position?

©1 ) Attempt restart over 
ground station at later 
time

ATM-S056-013

X-RAY TELESCOPE
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S082A

Assumption;
READY It on when 
at least one position! 
of WAVE LTH sw 
commanded

GRATING/HEAT 
REJECTION MIRROR 

OR
SW COMMAND 

CIRCUITRY FAILURE

WAVE LTH 
TB FAILURE

WAVE LTH TB 
DOES NOT 
INDICATE 
POSITION 
COMMANDED 
WITH WAVE 
LTH SW Continue to operate 

without WAVE LTH tb

XUV SPECT:
• WAVE LTH sw - cycle at 

3-sec intervals

Is WAVE LTH tb white when 
READY It on?

XUV SPECT:
• Continue to operate using TIME 

or AUTO 1 MODES only with 
WAVE LTH position that gives 
READY It on until advised by 
STDN

Q) Operation of the instrument 
in the other wave length 
may damage the instrument

lb S082A

MODE WAVE LTH 
SELECT COMMAND 

CIRCUITRY FAILURE

S082A

WAVE LTH TB 
DOES NOT 
CYCLE PROPERLY 
DURING AUTO 2 
OR FLARE MODE

Discontinue operation in 
failed mode. Monitor 
next AUTO 2 or FLARE to 
check for failure

XUV SPECT;
• START/STOP sw - STOP
• WAVE LTH sw - cycle 

at 3-sec intervals

Do WAVE LTH tb and READY 
It cycle normally?

WAVE LTH TB DOES 
NOT INDICATE 
POSITION COMMANDED 
WITH WAVE LTH SW

ATM-S082A -OOIA

XUV SPECTROHELIOGRAPH
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2a S082A

PWR/DOORS 
TB FAILED

Octal code to command 
PWR/DOORS ON

PWR/DOORS 
SW FAILURE

ONE DOOR 
HAS FAILED 

TO INDICATE OPEN

ATM-S082A-003A

PWR/DOORS 
TB I SNOT 
GRAY WHEN 
PWR/DOORS 
SW - ON

Use DAS in lieu of 
PWR/DOORS SW

Discontinue operation 
until advised by STDN

Use READY It in lieu 
of PWR/DOORS tb

PWR/DOORS tb position?

Is READY It on?

DOORS FAILED 
CLOSED

XUV SPECTROHELIOGRAPH
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S082A

PWR/DOORS 
TB FAILURE

Octal code to command 
PWR/DOORS OFF

PWR/DOORS 
SW FAILURE

BOTH DOORS 
HAVE FAILED 

OPEN

ONE DOOR HAS FAILED 
IN OPEN 

OR
INTERMEDIATE POSITION

ATM-S082A -008

Is READY It off?

PWR/DOORS TB 
WHITE WHEN 
PWR/DOORS 
SW - OFF

PWR/DOORS TB 
REIVtAINS GRAY 
WHEN PWR/ 
DOORS SW-OFF

Use READY It in lieu 
of PWR/DOORS tb

Use DAS in lieu of 
PWR/DOORS SW

PWR/DOORS tb position?

DAS:
• Key - 40127E

Continue to operate. 
Instrument optical 
contamination and/or 
thermal problems

XUV SPECTROHELIOGRAPH
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S082A

FLARE TB 
FAILS TO 
INDICATEFLR

Assumptions:
a. XUV SPECT:

READY It on, 
qrOPR It on
if another mode 
was in progress 
before flare 
initiate

b. XUV SPECT:
FLARE sw - ENABLE

C. MASTER FLARE 
MODE: I NIT sw - 
INIT

1
Is the OPR It on?

"no"

H}
Is WAVE LTH tb LG 
interval 1.7 or 3.5 min?; .,

Gl

XUV SPECT:
• START/STOP sw - STOP
• WAVE LTH sw - ST
• FLARE sw - ENABLE 

MASTER FLARE MODE:
• INIT sw - INIT

Is FLARE tb FLR?

NO

FLARE TB FAILURE

^l)wAVE LTH tb cycling interval 
verifies that FLARE MODE is 
operational

FLARE MODE is in progress0

Continue normal 
operation without 
FLARE tb

YES

NO

FAILURE OF EXPERIMENT 
FLARE MODE

FAILURE OF WAVE LENGTH 
LOGIC TO COMMAND THE 

GRATING TO ST WHEN 
FLARE MODE INITIATED

Discontinue FLARE MODE 
operation. Substitute 
XUV SPECT:
• MODE sw - AUTO 2
• EXPOSURE sw -
• START/STOP sw - 

START
Repeat as necessary dur­
ing flare event

7

Continue to operate

(T) Command WAVE LTH sw - ST 
before FLARE MODE initiate

ATM-S082A-004A

XUV SPECTROHELIOGRAPH
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S082A

READY LT NOT 
ON WHEN CON­
DITIONS HAVE 
BEEN MET

1

LIGHTING 
• LAMP TEST sel 

STATUS

Is READY It on? 
NO

YES

Is OPR It on?

NO YES

READY LT 
FAILURE

Continue normal 
operation without 
READY It

STATUS LT CIRCUITRY 
OR

VSTATUS Bus FAII-URE

_C& D
5 IT

LOSS OF VAR 
ALERT/STATUS 
LIGHTING ON 
PANEL 130

6

LIG HTING
LAMP TEST sel - OFF

XUV SPECT
• WAVE LTH sw - cycle 

at 3 sec intervals

I s WAVE LTH tb white '
continuously?

YES

NO

FAILURE OF 
GRATING/HEAT 

REJECTION MIRROR 
MOTORS IN INTER­
MEDIATE POSITION

Does WAVE LTH tb cycle 
normally?

NO YES '

S082A
la 1

WAVE LTH TB DOES 
NOT INDICATE 
POSITION COM­
MANDED WITH 
WAVE LTH SW

il)
Discontinue operations 
until advised by STDN

11

Is
LG

READY It on in ST or 
WAVE LTH position?

NO

iU
FAILURE OF 

HEAT REJECTION 
MIRROR CIRCUITRY 

OR
FAILURE OF POSITION 

INDICATOR SW 
IN EITHER ST OR LG

13

FAILURE OF THE
READY/OPR CIRCUITRY

OR
FAILURE OF THE

HEAT REJECTION MIRROR
IN AN INTERMEDIATE

POSITION

I Q

14

Continue to operate using 
TIME or AUTO 1 modes 
only with WAVE LTH 
positioh that gives READY 
It Oh until advised by 
STDN

Discontinue operation 
until advised by STDN

REMARKS

Q Operation of the experiment 
with the Grating/Heat Rejec- 
tioh mirror motors ihthe 
intermediate position may 
damage the ihstrumeht

Operation of the instrument 
in the other wave lehgth may 
damage the instrument

ATM-S082A-005A

XUV SPECTROHELIOGRAPH
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FAILURE
OF AUTOMATIC MODE 

SELECTED

OPR LT NOT 
ON AFTER 
START/STOP 
SW - START

Was TIME mode 
selected?

Did FRAMES REMAIN­
ING ind decrease?

Continue to operate 
without OPR it

FA i LURE OF OPR LT

FAILURE 
OF OPR LT 

CIRCUITRY

FAILURE 
OF EXPERIMENT 

TIME MODE

FAILURE OF CIRCUITRY 
COMMON TO TIME 
& AUTO 1 MODES

Continue to operate. At 
earliest opportunity check 
other modes for opera­
tional status

LIGHTING:
• LAMP TEST sel - 

STATUS

Is OPR It on?

XUV SPECT:
• MODE SW - AUTO 1

Did FRAMES REMAINING 
ind decrease?

XUV SPECT:
• START/STOP SW - START

Is FRAMES REMAINING ind 
decreasing?

XUV SPECT:
• MODE SW - AUTO 2
• START/STOP SW - 

START

Is FRAMES REMAINING 
ind decreasing?

XUV SPECT:
• MODE SW - TIME
• START/STOP SW - 

START
Wait 5 secs

• START/STOP SW - 
STOP

Did FRAMES REMAIN­
ING ind decrease?

©1 ) Changing MODE sw sends 
stop command to experiment

ATM-S082A-006A

XUV SPECTROHELIOGRAPH
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5 (Cont) S082A

FAILURE
OF START/STOP SW 

CIRCUITRY

FAILURE
OF COMMON AUTO 1, 

AUTO 2, AND TIME MODE 
START CIRCUITRY

FAILURE OF CAMERA 
OR

INSTRUMENT ELECTRONICS

Operate in FLARE MODE 
only

Continue to operate 
using DAS to start 
AUTO 2 MODE

Discontinue XUV SPECT 
operations until advised 
by STON

is FRAMES REMAINING Ind 
decreasing?

DAS:
• Key -40107E

Did FRAMES REMAINING ind 
decrease?

XUV SPECT:
• FLARE SW - ENABLE 

MASTER FLARE MODE:
• INITsw-iNIT
• Wait 5 secs 

XUV SPECT:
• START/STOP SW - STOP

( 2 j Octal command to start 
AUTO 2 MODE

© FLARE MODE should still 
be operational. Verify 
per block 18 at first 
opportunity

ATM-S082A-009

XUV SPECTROHELIOGRAPH

BASIC DATE 1972 CHANGE DATE Dec- 1' 1972 PAGE 5.2-8



SKYLAB OPERATIONS HANDBOOK 
ATM

SYMPTOM PROCEDURE REMARKS

EXPOSURE 
TB FAILURE

FAILURE 
OF EXPOSURE 

SWITCH/COMMAND 
SHORT FUNCTION

FAILURE 
OF EXPOSURE 

SWITCHICOMMANO 
LONG FUNCTION

Continue
normal
operation

EXPOSURE TB 
DOES NOT 
RESPOND TO 
EXPOSURE SW 
WHEN READY LT 
ISON

Continue to operate 
using SHORT exposure 
durations only

Continue to operate 
using LONG exposure 
durations only

XUV SPECT;
• EXPOSURE SW - SHORT

Is EXPOSURE tb ST?

Continue to operate without 
EXPOSURE tb

XUV SPECT:
• START/STOP SW - STOP

XUV SPECT:
• START/STOP SW STOP
• EXPOSURE SW - LONG

Is EXPOSURE tb LG?

Is OPR It on lor 1.0 min?

XUV SPECT:
• MODE SW - AUTO I
• WAVE LTH SW - 

SHORT: tb - ST
• START/STOP SW- 

START. OPR It - on

XUV SPECT:
• MODE SW - AUTO 1
• WAVE LTH sw- 

SHORT: tb - ST
• START/STOP SW- 

START. OPR
It - on

Is OPR It on lor more 
than 4.0 min?

o When both SHORT and 
LONG commands are 
issued, EXPOSURE tb 
will indicate ST regard­
less ol the order in which 
commands were issued. 
Exposures will be SHORT 
duration

ATM-S082A-007A
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7 S082A

Discontinue use until advised 
by STDN

Continue operation using 
MODE sw to remove symptom

XUV SPECT:
• START/STOP sw - STOP

Is symptom removed?
Continue operation using 
START/STOP sv» to remove 
symptom

Continue operation using 
PWR/DOORS sw to remove 
symptom

XUV SPECT:
• MODE sw - Select 

alternate mode

Is symptom removed?

ANY APPARENT 
LOGIC LATCH

CONTINUOUS 
OPR LT ON, 
FLARE TB - FLR 
OR ANY 
APPARENT 
INTERMITTENT 
POWER DROP

XUV SPECT:
• PWR/DOORS sw-OFF
• Wait 10 secs
• PWR/DOORS sw - ON
• Wait lU secs
• PWR/DOORS tb - gray

Is symptom removed?

ATM-S082A-010

XUV SPECTROHELIOGRAPH
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ATM

SYMPTOM PROCEDURE REMARKS
8 S082A

FRAMES 
REMAINING 
IND DOES NOT 
COUNT DOWN

Assumptions: 
READY It - on 
before
START/STOP 
sw - START 
OPR It - on 

after START/STOP 
sw - START

1
Was TIME MODE Initiated?

NO

YES is OPR It on after STOP 
command?

XUV SPECT:
• START/STOP sw - STOP
• MODE sw - select mode

In operation when failure 
occurred

• START/STOP sw - START
• Wait for FRAMES REMAINING 

ind to decrement (max of 2 mini
• START/STOP sw - STOP

Did FRAMES REMAINING ind 
decrement?

NO YES

,4J
MOMENTAR

LATC
Y LOGIC 
HUP

continue Operation

XUV-SPECT:
• MODE sw - TIME
• START/STOP sw - START
• Wait 10 seconds
• START/STOP sw - STOP

Did ERAMES REMAINING ind 
decrement?

NO

YES

NO YES

S082A

ill
ANY APPARENT 
LOGIC LATCHUP, 
i.e. CONTINUOUS 
OPR LT ON, ELARE 
TB - FLR OR ANY 
APPARENT INTER­
MITTENT POWER DROP

12
FAILURE 

OF FRAMES REMAINING IND 
OR

FILM TRANSPORT 
SWITCH/MECHANISM

©1 ) STDN will be able to deter­
mine if the failure is the 
FRAMES REMAINING ind

©
9 iiJ 8

FAILURE OF MODE Continue operation Continue operation
SELECTED using TIME MODE

2) The other automatic modes 
may still be operational

ATM-S082A-011

XUV SPECTROHELIOGRAPH
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SYMPTOM PROCEDURE REMARKS

1 S082B

ANY APPARENT LOGIC 
LATCHUP, i.e. CONTIN­
UOUS OPR LT ON, FLARE 
TB -FLR OR ANY INTER­
MITTENT PWR DROP

PROBABLE FAILURE OF 
LG WAVELTH POSITION 

INDICATOR

ANY APPARENT LOGIC 
LATCHUP, i.e. CONTIN­
UOUS OPR LT ON, FLARE 
TB - FLR OR ANY INTER­
MITTENT PWR DROP

WAVE LTH TB 
DOES NOT CYCLE 
PROPERLY Does WAVE LTH tb remain 

white?

Does WAVE LTH tb re main
ST or LG?

Does WAVE LTH tb cycle 
white to ST repeatedly ?

Does WAVE LTH tb cycle 
fromwhite to LG repeatedly?

Continue to operate until 
advised via STDN

PROBABLE FAILURE OF 
GRATING IN POSITION 

INDICATED

PROBABLE FAILURE OF 
ST WAVE LTH POSITION 

INDICATOR

ATM-S082B-001A

XUV SPECTROGRAPH
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PROCEDURESYMPTOM REMARKS
S082B

PWR/DOORS TB 
FAILURE

Octal code to command 
PWR/DOORS ON

PWR/DOORS SW 
FAILURE

ONE DOOR HAS 
FAILED TO INDICATE 

OPEN

DOORS FAILED 
CLOSED

2b S082B

PWR/DOORS TB 
FAILURE

Octal code to command 
PWR/DOORS OFF

PWR/DOORS SW 
FAILURE

BOTH DOORS HAVE 
FAILED OPEN

ONE DOOR HAS FAILED 
IN OPEN 

OR
INTERMEDIATE

POSITION ATM-S082B-002A

Is READY It on?

Is READY It off?

Continue to operate

PWR/DOORS 
TB REMAINS 
GRAY WHEN 
PWR/DOORS 
SW - OFF

PWR/DOORS 
TB REMAINS 
WHITE WHEN 
PWR/DOORS 
SW - OFF

Use DAS in lieu of 
PWR/DOORS SW

Use READY It In lieu 
of PWR/DOORS tb

Use READY It in lieu 
of PWR/DOORS tb

PWR/DOORS TB 
DOES NOT GO 
GRAY WHEN 
PWR/DOORS 
SW-ON

Use DAS in iieu of 
PWR/DOORS SW

Discontinue operation 
untii advised by STDN

DAS:
• Key -40073E

PWR/DOORS tb position?

PWR/DOORS tb 
position?

• Key - 40013E

Continue to operate. 
Instrument optical 
contamination or 
thermai problems may 
result

Is the slit visible on 
mon?

Position slit~ sun 
center

XUV SLITWL 
DISPLAY sw-WL 
DISPLAY

BASIC DATE

XUV SPECTROGRAPH
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ATM

SYMPTOM PROCEDURE REMARKS

WAVE LTH tb cycling requires 
correct camera operation

FLARE MODE is in progress

FLARE TB FAILURE

Assumptions:
a. XUV SLiT:

FLARE sw - ENABLE
b. MASTER FLARE 

MODE: INiTsw- 
INIT

FAILURE OF EXPERIMENT 
FLARE MODE

ATM-S082B-033A

FLARE TB 
FAILS TO 
INDICATE FLR

Continue to operate

is the OPR it on?

Continue normal 
operation without 
FLARE tb

I s WAVE LTH tb ST 
interval 55 sec?

FAILURE OF WAVE 
LTH LOGIC TO 

COMMAND THE GRATING 
TO ST WHEN FLARE MODE 

INITIATED

Discontinue FLARE 
MODE operation. Sub­
stitute XUV SLIT:
• MODE sw - AUTO
• EXPOSURE sw-_ST
• START/STOP sw - 

START
Repeat as necessary 
during flare event

XUV SLIT:
• START/STOP sw - 

STOP
• WAVE LTH sw - ^
• FLARE ENABLE SW - 

ENABLE
MASTER FLARE MODE:
• INITsw - INIT

Is FLARE tb FLR?

XUV SPECTROGRAPH
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SYMPTOM PROCEDURE REMARKS

S082B

READY LT CIRCUITRY 
FAILURE

READY LT FAILURE

STATUS LT CIRCUITRY 
OR

BUS FAILURE LOSS OF VAR 
ALERT/STATUS 
LIGHTING ON 
PNL 130

Is OPR It ON?

READY LT NOT 
ON WHEN CON­
DITIONS HAVE 
BEEN MET LIGHTING:

• LAMP TEST sel - OFF

Continue operation disre­
garding READY It

Continue normal operation 
without READY It

LIGHTING:
• LAMP TEST sel - STATUS

Is READY It ON?

1 ) Ready conditions:
XUV SLIT:

MAIN PWR sw-ON 
PWR/DOORS sw - ON 
PWR/DOORS tb - gray 
AUTO SEQ sw - NORMAL

ATM-S082B-004A

XUV SPECTROGRAPH
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PROCEDURE REMARKSSYMPTOM

S082B

Q) Changing MODE sw sends 
STOP command to experiment

FAILURE OF OPR LT 
CIRCUiTRY

FAILURE OF OPR LT

FAILURE OF EXPERIMENT 
TIME MODE

FAILURE OF START/ 
STOP SW CIRCUITRY

FAILURE OF CAMERA 
OR

INSTRUMENT
ELECTRONICS

ATM-S082B-005A

was TIME MODE 
selected?

Did FRAMES REMAIN­
ING ind decrease?

OPR LT NOT ON 
AFTER START/ 
STOP SW - 
START

Operate in FLARE 
MODE only

Continue to operate 
without OPR It

Discontinue XUV SLIT 
operations until advised 
by STDN

FAILURE OF AUTOMATIC 
MODE SELECT

LIGHTING:
• LAMP TEST sel - 

STATUS

Is OPR It on?

Continue to operate. At 
earliest opportunity check 
other modes (or operational 
status

XUV SLIT:

Did FRAMES REMAINING 
ind decrease?

• MODE sw - AUTO

XUV SLIT:
• START/STOP sw- 

START

Is FRAMES REMAINING 
ind decreasing?

XUV SLIT:
• MODE sw - TIME
• START/STOP sw - 

START
• Wait 5 sec
• START/STOP sw - 

STOP

Did FRAMES REMAIN­
ING ind decrease?

XUV SLIT:
• FLARE sw - ENABLE 

MASTER FLARE MODE:
• INITsw- INIT
• Wail 5 sec 

XUV SLIT:
• START/STOP sw - STOP

Did FRAMES REMAINING 
ind decrease?

XUV SPECTROGRAPH
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SYMPTOM PROCEDURE REMARKS
6a S082B

XUV MON DOORS 
TB DOES NOT 
RESPOND TO 
XUV MON DOORS 
SW - OPEN

TV;
• MON 1 sel - XUV MON
• GAIN sel -J.

MON 1 display is?
XUV four
solar test blank
image Its

©
Internal door open

DAS:
• Key - 40104E

Is XUV MON DOORS tb gray?

NO

YES

FAILURE OF 
XUV MON THERMAL 

DOOR/COMMAND 
TO OPEN

Internal door closed
DAS:
• Key - 40104E

Is XUV MON DOORS tb - gray?

FAILURE OF 
XUV MON DOORS 

TALKBACK

Manually open 
door during next 
EVA

YES

NO

8

FAILURE OF 
XUV MON DOORS 

SWITCH

u
FAILURE OF 

XUV MON INTERNAL 
DOOR/COMMAND 

TO OPEN

Continue normal 
operation without 
XUV MON DOORS 
tb

U
Continue operation 
using DAS commands 
to control XUV MON 
doors

Discontinue operation 
until advised via 
STDN

©1) DAS is not used immediately 
to reduce possibility of com­
manding doors to positions 
they are already in

© O' tal command to open 
XUV MON- rs

ATM-S082B-006A
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ATM

SYMPTOM PROCEDURE REMARKS
6b S082B

XUV MON DOORS 
TB DOES NOT 
RESPOND TO 
XUV MON DOORS 
SW - CLOSE

DAS:
Kev - 40126E

Is XUV MON DOORS tb-bp? YES

(T) Octal command to close 
XUV MON doors

NO

2
FAILURE OF 
XUV MON 

DOORS SWITCH

Continue operation 
using DAS commands

4

TV:
•
•

MON 1 sel - XUV MON
GAIN sel - 4

MON 1 display is?

XUV four
solar test blank
image Its

FAILURE OF 
XUV MON INTERNAL 

DOOR/COMMAND 
TO CLOSE

FAILURE
OF XUV MON DOOR TB 

OR
XUV MON THERMAL 

DOOR/COMMAND TO CLOSE

7

FAILURE OF 
BOTH XUV 

MON DOORS 
TO CLOSE 

OR
FAILURE OF 

XUV MON DOORS 
CLOSE COMMAND

g

© Resolve via STDN

Continue operation 
until advised via 
STDN

ATM-S082B-007A

BASIC DATE lyiay 1, 1972

XUV SPECTROGRAPH

. CHANGE DATE __ PgS-.l 1iZL PAGE 5.2-90



SKYLAB OPERATIONS HANDBOOK 
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SYMPTOM PROCEDURE REMARKS

S082B

Continue to operate normally 
until acivised by STON

Discontinue use until advised 
by bi uN

XUV SLIT:

Is symptom removed?

• AUTO SEQ SVD - HOLD

Continue operation using MODE 
sw to remove symptom

XUV SLIT;
• START/STOP sv* - STOP

Is symptom removed?

Continue operation using 
HOLD command to remove 
symptom

ANY APPARENT 
LOGIC LATCH UP, 
i.e., CONTIN­
UOUS OPR LT 
ON, FLARE TB - 
FLR, OR ANY 
APPARENT INTER- 
MITTENT POWER 
DROP

XUV SLIT;
• MODE sw - Select 

alternate mode

Is symptom removed?

Continue operation using 
START/STOP sw to remove 
symptom

XUV SLIT:
• AUTO SEQ sw - NORMAL
• PWR/DOORS sw-Off
• Wait 10 sec
• PWR/DOORS sw - ON
• Wait 10 sec
• PWR/DOORS tb - gray

Is symptom removed?

(n To continue operation the 
AUTO SEQ sw will have to 
be placed back to the 
NQRMAL position

ATM-S082B-008.

XUV SPECTROGRAPH
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ATM

SYMPTOM PROCEDURE REMARKS
8 S082B

FRAMES 
REMAINING 
IND DOES NOT 
COUNT DOWN

Assumptions: 
READY It - on 
before START/STOP 
sw - START 
OPR It - on after 
START/STOP sw ■ 
START

Was TIME MODE Initiated? YES

NO

Is OPR It on after STOP 
command?

XUV SLIT:
• START/STOP sw - STOP
• MODE SW - select mode in operation 

when failure occurred
• START/STOP sw - START
• Wait for FRAMES REMAINING ind 

to decrement (max of 2 min)
• START/STOP sw - STOP

Did FRAMES REMAINING ind decrement?

NO YES

MOMENTARY LOGIC 
LATCHUP

5

Continue operation

6

XUV SLIT:
• MODE sw - TIME
• START/STOP sw - START
• Wait 10 sec
• START/STOP sw - STOP

Did FRAMES REMAINING ind 
decrement?

NO

YES

NO YES

S082B
7 1

ANY APPARENT 
LOGIC LATCHUP, i.e 
CONTINUOUS OPR 
LT ON, FLARE TB - FLR 
OR ANY INTERMITTENT 
PWR DROP

FAILURE
OF FRAMES REMAINING IND 

OR
FILM TRANSPORT 

SWITCH/MECHANISM

I

STDN will be able to deter- 
mine if the failure is the 
FRAMES REMAINING 
ind

9 2lJ 8

FAILURE OF MODE 
SELECTED

w Continue operation 
using TIME MODE

Lommue operdiion

The other automatic modes 
may still be operational

ATM-S082B-009

XUV SPECTROGRAPH
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SYMPTOM PROCEDURE REMARKS

S082B

Assumptions: 
a. XUVMON GAIN

b. XUV MON VID 
INTEG sw- INTEG 
for 10 sec

XUV MONITOR 
LACKS IMAGE 
INTENSITY

Discontinue use until 
advised via STDN

Is raster noise evident 
on TV display?

Low intensity due to 
degradation of camera 
system

Low intensity due 
to loss of efficiency 
in XUV/white It 
conversion layer

FAILURE IN CAMERA 
AMPLIFIER CIRCUIT

Are test points visible?

• XUVMON GAIN sel -

• XUV MON VID INTEG sw-

Continue to operate TV

INTEG and hold up to 60

FAILURE OF 
CAMERA TUBE 

OR
HIGH VOLTAGE POWER 

SUPPLY

Are four test points visible 
after 10 secs?

TV:
• XUV MON DOOR sw - 

CLOSE; tb - bp
• XUV MON GAIN sel -

Does XUV MON image lack 
intensity?

TV:
• XUV MON DOOR sw - 

OPEN: tb - gray
• Increase integration 

time in 5-sec steps up 
to a maximum of 60 sec

ATM -S082B-010

XUV SPECTROGRAPH
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ATM

PROCEDURE REMARKSSYMPTOM
10 S082B

FAILURE OF XUV SLIT 
LIMB PTC TB TO INDICATE 

SC

Assumptions:
XUV SLIT:

READY It - on 
AUTO SEQ sw - 
NORMAL 

XUV SLIT WL 
DISPLAY avail­
able on MON 1 or 
MON 2

FAILURE OF EXPERIMENT 
TO ENTER LIMB PTG STATE

ATM-S082B-011

LIMB PTG TB 
FAILS TO 
INDICATE PT

LIMB PTG TB 
FAILS TO 
INDICATE SC

FAILURE OF XUV SLIT LIMB 
PTG TB

FAILURE OF EXPERIMENT TO 
ENTER LIMB SC

Continue to operate without 
XUV SLIT LIMB PTG tb

Continue to operate. Monitor 
LIMB PTG with LIMB OFFSET 
ind and MIRROR ind

Discontinue use of LIMB SCAN, 
LIMB PTG, and AUTO STEP MODES 
until advised via STDN

• XUV SLIT LIMB PTG sw -

tb - PT?

LIMB PTG

Is XUV SLIT LIMB PTG

Experiment will notenter LIMB 
PTG state. Servo system is 
diabled. Discontinue use of 
LIMB PTG and AUTO STEP MODES 
until advised via STDN

MONITOR:
• COUNTER 3 sel - LIMB OFFSET 

TV:
• XUV SLIT LIMB PTG SW - 

MAN STEP

Does COUNTER 3 change by + 2 sec?

MONITOR:
• COUNTER 3 sel - LIMB OFFSET 

MANUAL POINTING CONTROL:
• MPC - Manipulate, as required 

to determine if COUNTER 3 ind 
responds

Does COUNTER 3 ind respond?

XUV SPECTROGRAPH
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ATM

APPENDIX A
SYMBOLS AND ABBREVIATIONS

Symbol
or

Abbreviation
A
ACCUM
ACQ
ACQ SS
ACS
ACT
AL
alert It
ALIGN
AM
AMPS
APCS
APRT
ASAP
ATM
ATMDC
ATT
AUTO or AUT

Definition
Airlock Module
Accumulator
Acquisition
Acquisition Sun Sensor
Attitude Control System
Active
Aluminum
Alert Annunciator 
Alignment 
Airlock Module 
Amperes
Attitude and Pointing Control System 
Aperture
Auxiliary Storage and Playback Assembly
Apollo Telescope Mount
ATM Digital Computer
Attitude
Automatic

BAT
BE
bp
BRG
bu

Battery 
Beryllium 
Barber pole 
Bearing 
Backup

deg C
CAMR
cb
CBRM
CCW
C&D
CGE
CHAN
CHG
CHGR
CLR
CM
CMD
CMG

Degrees Centigrade 
Camera
DC circuit breaker
Charger Battery Regulator Module
Counter Clockwise
Controls and Displays
Cage
Channel
Charge
Charger
Clear
Command Module 
Command
Control Moment Gyro
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ATM

APPENDIX A (cont)

Symbol
or

Abbreviation Definition
CMPTR or CMP Computer Computer
CNT Control
CNTRS Counters
CONT Continuous Patrol Mode
cont Continuous Rotary Control
CRT Cathode Ray Tube
CSM Command and Service Module
CSTR Canister
CTR Counter
CW Clockwise

DAS Digital Address System
DC Direct Current
DCS Digital Command System
DECR Decrease
DET Detector
DISCH Discharge
DN Down
DR Door

E Enter
ELEC Electronics
EMERG Emergency
ENA Enable
ENTR Enter
EPC Experiment Pointing and Control Subsystem
EPEA Experiment Pointing Electronics Assembly
EPS Electrical Power System
ESR Effective Sunrise
ESS Effective Sunset
EVA Extra Vehicular Activity
EXP or exp Experiment
EXTD STD Extended Standard Patrol Mode
deg F Degrees Fahrenheit
FLR Flare
FM Frequency Modulation
FPM or FR/MIN Frames per Minute
FR Frames
FSS Fine Sun Sensor
FWD Forward

GEN Generator
GG Gravity Gradient
GRD Ground
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ATM

APPENDIX A (cont)

Symbol
or

Abbreviation

H
HA
HARC
HR
HTR
HV
Hz

I&C
IG
IN
INCR
ind
ind pwr fail It
ind scale It
INH
INIT
INTEG
INTEN
INV
lU
IVA

L
liCA
LG
LK
It
LTG
LTH
LV
LVDC

M
MAN
MCC
MDA
MET
MIN
MIR
MODC

Definition

Momentum
Hydrogen Alpha
HA Reticle Controller
Hour
Heater
High Voltage
Hertz (Cycles per second)

Instrumentation and Communications
Inner Gimbal
Inlet
Increase
Meter or digital display
Indicator power fail light
Indicator scale light
Inhibit
Initiate
Integrate
Intensity
Inverter
Instrument Unit
Intra Vehicular Activity

Left
Lighting Control Assembly 
Long (wavelength)
Locked
Light
Lighting
Length
Low Voltage
Launch Vehicle Digital Computer

Multiple Docking Adapter or Momentary (on Switch) 
Manual
Mission Control Center 
Multiple Docking Adapter 
Mission Elapsed Time 
Minute 
Mirror
Manual Occulting Disc Controller
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ATM

APPENDIX A (cont)

Symbol
or

Abbreviation

MON
MPC

MULT

NMI
NT

OA
OG
OPN
OPR
OPT
ORB
OUT
OVRD
OWS

P or PRESS 
PB
PCM/DDAS

POS
PRI or PRIM
PROG
psia
psid or AP
psig
PT
PTG
PWR or pwr 

R
ROD or REC
RCS
Re/RV
REF or ref
REG
REJ
RF
RG

Definition

Monitor
Manual Pointing Hand Controller

Multiplier

Nautical Miles 
Night

Orbital Assembly 
Outer Giinbal 
Open 
Operate 
Optical 
Orbit 
Outlet 
Override
Orbital Workshop

Pressure 
Playback
Pulse Code Modulation/Digital 

Data Acquisition System 
Position 
Primary 
Program
Pounds per square inch 
Pounds per square inch 
Pounds per square inch 
Pointing (limb) mode 
Pointing 
Power

Right
Record
Reaction Control System
Radius of Earth/Radius of Vehicle
Reference
Regulator
Reject
Radio Frequency 
Rate Gyro

absolute
differential
gauge
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ATM

APPENDIX A (cont)

Symbol
or

Abbreviation Definition

RGP Rate Gyro Package
RPM Revolutions per minute or Roll

Positioning Mechanism
RSLVR Resolver
RT Real Time
SAP Solar Activity Pad
SC Scan (Limb) mode
SCAN SPECT Scanning Spectroheliograph
SEC Secondary
sec Second(s)
SEE or sel Selector
SEQ Sequence
SI Solar Inertial
SPD Speed
SRl'lBM Solar Radio Noise Burst Monitor
ST Star Tracker or Short (wavelength)
STBY or STY Standby
STD Standard Patrol Mode
STDN Spaceflight Tracking and Data Network
STR Star
Sw Switch
SWS Saturn Workshop
SYNC GEN Sync Generator
SYS System

t Time
tb Talkback
TAGS or TAC Thruster Attitude Control System
TBD To be determined
TBS To be supplied
TCS Thermal Control System
TELE Telescope
TEMP or temp Temperature
THRM Thermal
TLM or TM Telemetry
TV Television
tw Thxambwheel control

UHP Ultra High Frequency
UV Ultra Violet

V Volts
VAR Variable
VC Center Work Station
VDC Volts, Direct Current
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ATM

APPENDIX A (cont)

Symbol
or

Abbreviation Definition
VF Fixed Airlock Shroud Work Station
VHP Very High Frequency
VID Video
VOL Volume
VS Sun End Work Station
VT Transfer Work Station
WCIU Workshop Computer Interface Unit
WHL Wheel
WL White Light
WLC White Light Coronagraph

X-REA X-Ray Event Analyzer
XUV Extreme Ultra Violet

Z-LV or ZLV Z axis to Local Vertical
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APPENDIX B

PANEL ARRANGEMENT
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ATM
ATTITUDE CONTROL

DISPLAYS DEPLOY

B aDOQO M M M

lEGDD1 m m MONITOR

FILM reset' CANISTER thERVA]

'vjA / Film I datad6ors CAMERA/TELE I

H3630 )

LIGHTING

ooos
EVENT TIME

RETICLE MONITOR

[ OGOO

x-Ray/rf activityCONSOLE POWER DISTRIBUTION

ATH C»D Console
I # #Panel 130

POWER SYSTEM

iOOOOOO1:
ORBIT PHASE

OOOOOOi
MANIIAI POINTING COtiT^^oooooo

lOOOOOdQ

lOCOOQQOi
lOOOOOOOi

Console PanelControl DisplayFigure B-1
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CANISTER CONTROL
S082 DOORS

OPENOPEN

POWER
ROLL

ENABLE OPEN-ENABLE-

INHIBIT CLOSE-INHIBIT-

CANISTER ROTATION 
LEFT I OFF I RIGHT

Figure B-2 ATM Center Workstation Rotation Control
(Panel 160)
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DIGIT

DIGIT

DIGIT

DIGIT

DIGIT

DATA
TRANS ENTER

Figure B-3 ATM Backup Digital Address System (DAS)
(Panel 121)
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O o
128 SOLAR RADIO NOISE BURST MONITOR

CAL NOISE SOURCE
AMB^ ,1845

SYSTEM GAIN 
3

REF BAL 
3

SWITCHING MODE
NS/REF ANT/REF 

V /

THRESHOLD
3

POWER
ONSTART

ENABLE

Q. a
Figure B-4, Solar Radio Noise Burst Monitor (2), 

Panels 128 (Upper) and 129 (Lower)
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INTEGRAL

BRIGHT

BRIGHT

Figure B-5 BU I/LCA Control Panel 
( Panel 124)
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123

1V '

N

V-4 'i.rfr'yin'.. - i

»V" v '
BU BLACK
IWUred
»blue

ORANGE-YELLOW
REMAINDER OF PANEL IS WHITE

Figure B-6 BU I/LCA Connector Panel 
(Panel 123)
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BLACK
K^^RED

BLUE
ORANGE-YELLOW

REMAINDER OF PANEL IS BLACK

Figure B-7 BU I/LCA Patch Plug Stowage Panel 
(Panel 112)

NASA — MSC
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