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3. REQUIREMENTS
3.1+ PERFORMANCE
3.1.1 Standby Control

3.1.1.1 Standby Mode. The following requirements shall be met with the IMU in the Standby

mode,
3.1.1.1.1 28 VDC IMU Standby. The IMU Standby voltage shall be 28, 843, 0 vdc.

3:3.1.1,2  dnprital C{)mpmwnt Temperature, The PLPA temperature after stabilization in
Standby shall be within 1,0°F of the temperature recorded in 3.1.3.2, The temperature shall
be vonsidered stabilized when the temperature change is less than 0.1°F for 30 minutes. b

3.1.1.2 G&N Standby Mode (CGC STBY). The following requirements shall be met with the
IMU in the Standby condition and the CGC in the Standby condition,

8.:1.1.2,)° 8200 ©PS Buspensgion Power. The feedback voltage shall be 28, 60+£0. 56V rms
at a frequency of 3200£1.cps.

3.1.1.2.2 Master Clock, The Master Clock signal shall be present and shall have the following
characteristics: (Reference Figure 2),

a.  Amplitude (A): 4 to 14V

b, Pulse Width (B): 0.5040.25 usec

¢. ~Zero Shift (D): Approximately 50 percent of A

d.  Maximum Risetine (10 to 90 percent of A): 0.2 psec

e, Maximum Noise and Ripple: 0.2V , ~
f;. " Erequency: 1024 ke 12 ppm

3.1.1.3 CGC Operate, The following conditions shall exist with the CGC in the Operate mode
(full power state),

L} X .
3.1.1.3.1 CGC +4 VDC Power Supply. The power supply voltage shall be +4.0040,20 vdc,
with a p-p noise level of 0.4V or less, :

F.2,1.8, 2 €GC +14 VDC-Power Supply. The power supply voltage shall be +14, 00£0, 40 vdc
with a p-p noise level of 0.4V or less,

3.1.1.3.3 - CGC +28-VDC.,  The +28 vde Computer TP yoltage shall be +28,8:+3, 0 vile.

31,184 - CGC Power Bupply: Performanee

3.1,1.8.4.1 CMC Voltage Fail Alarm Limits . .

The CMC ALARM CONDITION lamp shall illuminate wien either the +4 vde power supply output
iz groater than 4. £0 vde or less ®™ah 3. 50 vde and/or when the +14 vde power supply is greater
than 16, 4 vdc or less than 12,2 vde,
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The CMC ALARM CONDITION lamp shall not illuminate when the +4 vde power supply output
is 3. 80 vdc to 4. 20 vdc and when the +14 vde power supply output is 12. 80 vde to 15. 60 vde,

The CMC ALARM CONDITION lamp state is unspecified in voltage regions other than those
specified above,

3.1.1.3.4.2 Inhibit Pawer Fail., The CMC ALARM CONDITION lamp shall not illuminate
due to a Voltage Fail Alarm, when the Inhibit Power Fail discrete is present,

3.1.1.3.4.3 Voltage Margin Requirements, No CGC failure indication shall occur under the
following conditions with the Inhibit Power Fail discrete present.

~a., The +4 vde supply shall be varied from a maximum low of 3.4 vdc
to a maximum high of 4. 6 vde with the +14 vad supply held at 12,1 vdce
nominally and also at 16. 4 vdc nominally.
’
b. The +14 vde supply shall be varied from a maximum low of 12.1 vde
to & maximum high of 16. 4 vdc with the +4 vde supply held at 3. 40
vde nominally and also at 4.6 vde nominally.

3.1.1.3.5 BMAG Attitude Signals

3.1.1.3.5,1 BMAG Signal Acceptance., BMAG Pitch, Roll, and Yaw attitude information
shall be accepted by the CGC with a "1 in bit 8 of Channel 13 of the CGC.

3.1.1.3.5.2 BMAG Signal Verification. The contents of the BMAG counters (locations 42,
43 and 44) in the CGC shall contain the BMAG signal information.

3.1.2 Operate Control, The following conditions shall exist when the 28.8+3,0 vde IMU
Operate voltage is applied to the G&N system interface.

3.1.2.1 Operate Delay Period. The 120 VDC Pulse Torque. power supply shall be inhibited

and the IMU gimbals shall be driven and held to 0° £5° during approximately the first 90 seconds
. R !

after power application, '

3.1.2.2 Operate Delay Complete. The 120 VDC Pulse Torque power supply output shall

be 12046 vde and the ISS Warning alarm or PROG alarm (Code 00212) shall not be present

after approximately 100 seconds.,

3.1.3 Inertial Component Temperature,  The following requirements shall be met with IMU
gimbal angles of 0° £5° in Coarse-Align.

II-6
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3+1.3.1 Standby to Operate Transient. The PIPA temperature during the first 15 minutes
after switching from Standby mode to the Operate mode shall be 130.5°F 42.0°F., The PIPA
t.emperature after 15 minutes in Operate shall be within 0.5°F of the tempervature recorded in
1.8, 2. The IRIG temperature after 30 minutes in Operate shall be within 0.6°F of the
temperature recorded in 3,1.3.2,

3.1.3.2 Inertial Temperature Control Point. The PIPA temperature shall be 130.5 (#1.5)° P
after stabilization in Operate. The IRIG temperature shall he 135 (2, 5)°F after stabilization
in Operate. The temperatures shall be considered stabilized when the temperature change is
less than 0.1°F for 30 minutes,

3.1.8.3 Heater Telemetrv Discrete, The Heater Telenietry discrete shall cyele on and off.
The ON state shall be 0+5 vde and the OFF state shall be 28, 843,0 wic, at the interface.

3.1.3.4 Blower Telemetry Discrete, The Blower Telemetry discrete shall cyele on and off
with a heater duty cycle of approximately 45 percent. The ON state shall be 045V rms and the
OFF state shall be 28, 042, 8V rms, at the interface. ; :

NOTE: With the operating parameters given in this specification, the blowers will always be on,

3:1.3.8 CGC Témperatui?e Monltor. The resistance of the CGC temperature monitor ther-
mistor shall be 1. 4K to 13.25K ohms,

3.1.3.6 PSA Temperature Monitor. ~The resistance of the PSA temperature monitor thermistor
shall be 1. 715K to 8, 37K ohms, Fyicd :

3.1.8.7 PIPA Calibration Module Temperature. The resistance of the PIPA Calibration
Module temperature thermistor shall be 2, 8K to 13. 25K ohms, ;

3.1.4 Sys tecm Power Supplies. The by%tnm Power supplies shall meet all the requirements
qulfmd heTein when operated from the 2 8 vde system power.

3.1.4.1 IMU and Optlcs 28V, 1 Percent 800 CPS Power Supplies. The output voltage of each
power supply shall be 28, 000, 56V rms, 800«1 cps.

3.1.4.2 IMU 28 Volt, 5 Percent, 800 CPS Power Bupplies (Phase A and Phase 1)

3.1.4.2.1 Voltage, The output voltage of the Phase A supply shall be 28, 00 +1 4V rms and the
output voltage of the Phase B supply shall be 28,0042, 1V rms. :

3.1.4.2.2 Frequency. The frequency of the power supply outputs shall be 80041 cps,

8:1.4.2.:3 Phase

a, The IMU 28V Phase A power supply output shall be ~90° +10° with respect to the
IMU and Optigs 28V, 1 percent power supply.

b. The IMU 28V Phase B power surfply output shall be -90° +10° with respect LAo the
IMU 28V Phase A power supply output.
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3.1.4.3 Optics 28 Volt, 5 Percent, 800 CPS Power Supply. The output voltage of the power

supply shall be 28, 041.48V rms, 800%1 cps. The gutput shall be +270° £10° with respect to
the Optics 28V, 1 percent power supply output.

3: 1. 4 4 IMU and Optics CDU +4 VDC Supply. The output voltage of the power supply shall
be +4, 00, 2 vde, and the p-p noise shall be less than 200 mv.

3.1.4.5 28V, 3200 CPS, 1 Percent Supply. The power supply feedback voltage shall be ‘
28. 60+0. 56V rms, 3200%1 cps. The feedback output phase angle shall be 0° £10° with respect
to the synchronization pulses.

3.1.4,6 Minus 28VDC Power Supply. The output of the power supply shall be -27 56, 0 vdc.
3.1.4.7 Pulse Torquing Power Supply. I‘he de output voltade of the power supply shall be:

. a, 120%6 vde
b. 28 vde (PIPA PVR INPUTS) (3): 28.0+1.4 vde, with the p-p noise less than

200 mv.
¢. +20,0%1.2 vde
d. ~20%2 vde

e, QGyro PVR Output: 6+0.06 vde

3.1.4.8 CGC +4 VDC Power Supply. The output voltage of the power supply sha.ll be .
+4, 00£0, 20 vde with a p-p noise level of 0. 4 volts or less.

3.1.4,9 CGC +14. 0 VDC Power Supply. The output voltage of the power supply shall be
+14. 040, 4 vdc with a p-p noise level of 0,4 volts or less,

3.1.4,10 CGC +28 VDC. , The +28 vde Comp TP voltage shall be +28.4+3, 0 vdc.

3.1.4.11 28 Volt, 800 CPS Reference. The output voltage shall be 28, 0%1. 4 volts rms at

~the interface.

3.1.4.12 ACE Bias 1. The +4 vdc power supply output shall drop by 0. 7+0.3 vdc with the
requirements of 4.2.1.4,2, 7 met, ‘

3.1.4.13 ACE Bias 2, The +14 vdc power supply output shall drop by 342 vdc with the
requirements of 4:2.1.4,2.7 met,

3.1.4.14 PSAAM Power, The PSAAM PWR #1, #2 and #3 output voltages shall be 28.0+3.0,-3.4

vde at the interface,

3,1.5 Command Guidance Computer (CGC)

© 8.1.5.1 Operational Self-Check, The CGC.program shall: sum fixed memory, verify the

execution of the machine instructions, control pulses, interrupts and timing, and exercise
the erasable, central and special registers. - In addition, the, progra.m shall verify the pmper
Operation of all electroluminescent displays on the DSKYs,
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f. RESTART: The result of any or all of the following conditions :

(1) Standby
(2) TC Trap
(3) Rupt Lock
{4y Night Watchman
(5) Voltage Fail
(6) Parily Fail
- TRACKER: Presence of a "1'" in bit 8 of RLY WD 1100.
- OPR ERR (Flashing): Pregence of a "1" in bit 7 of Channel 11 of the CGC,
COMP ACTY: Presence of a "1" in bit 2 of Channel 11 of the CGO,
UPLINK ACTY: Preseuce of 4 "1" in it § of Channel 31 of the CGC.

NO ATT: Presence of 2 '"1'" in hit 4 of RLY WD 1100 48 a result of Coarse Align
Enable (Bit 4 of Cltannel 12) being on. ;

¥, Electroiuminesoent Elements. The following numerical displays eh all illuminate
by program or DSKY stimulation or. both: ;

el

f—
sl

" (1) PROG : : : -
(2) VERB} ‘Flashing, when program simuletion causes the presence
(3) NOUN ~of a "1" {n bit 6 of Channel 11.
(4) Register 1 :
(5) Register 2
(6) Register 3

3.1.6.4 CGC Commands to Reaction Control System. (RCS) A lcvel in the following bit
assighments shall result in the presence of 3to 6 vde at the interface. A "0" level in the
followm& bit assignments shall result in the presence of 95620, 5 vde.

- Signal T e ?

+Pitch/+X SOL DR ACT
~Pitch/+X SOL DR ACT
+Pitch/-X SOL DR ACT
~Piteh/-X SOL DR ACT
+Yaw/+X SOL DR ACT
~Yaw/+X SOL DR ACT
+Yaw/~-X SOL DR ACT
~Yaw/-X 8OL DR ACT

B O b =

R =1 .00 O
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Signal

Ak % 7l i
DRACT

LROIL/+ 7 S0
~ROll/+Z 301
FRoll/-72 501, DRIACT
~Roll/~7 SOl DR ACT
+ROW/4Y SO DR AQT
~Roll/+Y SOIL DR ACT
+Roll/~Y SOL DRACT
~Roll/=Y SOL DR ACT

(JCL‘ DISC REEr o) ‘\"Pl 15

CGE BC Diserete Ihimts

Chamnel 5 Bit No.

S e

Mg 0
%

/‘m

Y r\E LE 1

_ “Each interface Spiﬂ(,lflud boiuw
ance with the appr opriate X,'ﬁt..&.‘e qpev. ‘ified in 4 2. 1 31 bha,l.l cause the
Speuhed in Table 1. : A : ‘

i £t

APOLLO G&N bpuplfl( ation
78201 ;()()0 REV

/

when excited in accords
proper bit states as

} Dl_surw'ri: CH: xwm BIT NO. | ON‘BIT-STATE | OFF BIT STATE
SIVEX \ap;u ate s B0 s “Prek o
derviee Module Sep dmta Ao Al a0 0 1
LEM Abtablied 85 Sy ¥ 510 220
. |18/C Control of bah'w e o A AR 230 F o

, SPS Ready b s gl % 4y o -
Gk Autopifot Contfoi 3 : 1455 Q. 5
t H age Thrust l’rment R %53 i 5
Liftofft J s g0 - ¥ 0 i
Cutdance Hef@mmu Rc.lease i il B (ko 1

Hold Funetion . % P bt 1 0 g
Frec ¥une tmn , " : 3 e 0 1

PN Trans, Contr, 5 AL gk 0 3 b
e A Banas 8 untx (a8l s R ATy 0 1

+Y Trans, Contr, a1 ) 0 155
_ -_-Y:th'ans._-Contr. 81 - 10 0 1
" 7 Trans: Contr, 31 ¥1 022 1

=7 Trans: Contr, 31 < o) 0 4
H’xtc h-Rot. Conti. HERY o 1 € a1
“Pitéh Bot, Contr, b 2 0 1
+Roll Rot. Contr, 3 L 0 1
-Roll Rot.  Contr- 438 Sl Stk 0 Al
Haw: Rot, Contr, ¢ L : 3 (¢ 1
~¥aw:Rotl, Contr; 31 4 B 1
IMU Cagpe’ ; 30 11 0 V7

&
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3.1.5.6 Attitude Impulse Control, 'I‘he listed positions of the Attitude Impulse Control
handle on the G&N Indicator-Control Panel shall result in the associated signals indicated
by a "0" level in the bit locations Specxfxed

Handle Pos1tion. ; CGC Channel Bit No.
a, Up 32 2
b, Down : 32 1
c. Left 32 6
d. . Right 32 5
e. Clockwise Rotation 32 3
f. Counterclockwise Rotation. 32 4

8.1.5.7 Main Engine Signal. A ''1" level in bit 13 of Channel 11 of the CGC shall result in
a SPS Engine ON/OFF signal of 8 to 6 vde. A "0" level in bit 13 of Channel 11 shall result
in a signal level of 9.640. 5 vde at the interface.

3.1.6.8 Telemetry Uplink

3.1.5.8.1 Aceept~Block Uplink, With the UPLINK Switch on the G&N Control Panel in the
"ACCEPT" position and with an Accept Uplink signal present in accordance with 4. 2. 1.4, a
"1 level shall be present in bit 10 of Channel 33 of the CGC, and continuity shall exist at
connector 56P7 between pins 48 and 49. With the UPLINK switch in the "BLOCK" position
and with an Accept Uplink signal present at connector 56P6 in accordance with 4,2.1.4, a
Q" level shall be present in bit 10 of Channel 33, and continuity shall not exist at connector
56P7 between pins 48 and 49, :

3,1.5.8.2 Uplink Too Fast Alarm An Uplink pulse rate in excess of 6400 pps shall cause
“0" to be _present in bit 11 of Channel 33, :

3.1.5.8.3 Transmission Verification, Interrogation of the CGC erasable memory shall
determine if the known sequence was accepted by the CGC,

3.1.5.9 Telemetry Downlink. With the Dlnk Start, Dlnk End, and Dlnk Sync signals in
accordance with the requirements of 4.2,1.4 and with DInk Start and Dink End pulses occurring
at any rate between 10 and 50 pps, a 40-bit word shall be present at a word or burst rate *©
equal to the Dink Start and End pulse rate., The data bits shall lag the sync bits by less than

1 usec,

3.1.5.9.1 Downlink Data. The Dowﬁlink Data signal shall have the following characteristics:
(Reference Figure 2) ;

a, Amplitude (A): 7x3V
. b. Pulse Width at A/2 (B): 2.5 usec to 6 usec

€. Maximum Backswing (C): 6V

d. Maximum Droop at a max of 2 usec (D): 15 percent of A
: -11
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3.1.6,12  Attitude Error Signals, The CGC shall issue the following bit commands to the
IMU/CDU DAC's resulting in the specified ac total voltage and phase outputs for the Piteh,

Roll and Yaw Attitude Ervor signals.
: A

Increment From 0 Attitude Error ¥ Phase *
(bits) ’ V rms) :
+385 5, 0040, 66 - in
+384 4 5. 060, 68 in
+160 i 2118027 in /
+135 : 1.7840,23 " - less than +8° 4
+00 11940, 18 in :
ol 0. 0000, 056 : T ]
-850 1, 1ud0. 16 out
-135 ; 1, 7840,.28 out
~160 : 2113027 : out
~384 , 5,06+0.66 ot
~-385 : 5.0640.56 out

" *Phase is measured with respeet to the 800 cps reference voltage.

3.1.6.13 Attitude Error Signals to Saturn Guidance, With the presence of the 8/C Control
of Saturn discrete at the interface, the CGC shall issue the following bit commands to each

of the IMU CDU DAC's resulting in the dc voltage outputs for the Pitch, Roll and Yaw Attitude
‘Error Signals. The noisé voltage on the de level shall be less than 50 my rms, ‘

Increment From 0 Attitude Error
(bits) (vde) '
~ : : 3
+385 . +5, 060, 30
+384 +5, 06x0, 30
180 on  42.11%0.13
+138: +1.7820.11
+90 +1.19%0,07
-0 - e D]
-90 G ~1.19+0,07
~136 st ~Y7880,1]
-160 e, 1140718
-384 ‘ -5, 0620, 30 .
~385 o =b,0640.80
3.1.7 Aeccelerometer Loops ; H

98T on X PI?A Scale Factor. The PIPA scale factor in a lg field Shall not deviate from 5.85 em/
sec/pulse by more than +1900 parts per million. _In addition, t.he scale factor shall meet the
stability requirements of 3. 1.7, 4. 5

8.1,7.2 PIPA Blas, The PIPA bias ina lg field shall not oxceed 2 20 cm/ secz and bh&ll (,onform
to the sta.bility requirements of 3,1,7.4, ¢ £ .

1-14
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7.4.1 Calculation of PIPA and IRIG Stability Terms.

PIPA and IRIG Stability Requirements

APOLLO G&N Specifieation
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The coefficient stability terms (D,

Dg, and Dg) shall be calculated after each data point to determine if they exceed the maximum

Bquations for Calculating Stability Terms

The coefficient stability terms shall be

values .,
a. Dl = ‘\i—l
e S S 5.
B 2 351
3 1)3 B Xi—l

ik
i

- X

—ki

%

¥

} ‘X

o "
l"&i_z

Where: X is Iaqt data point

cat ‘
i-1

X

XX
|i~«3 i-2

Xi ' ig last previous dita pr)int (IS8 or G and N),

Xi~' is last data point before )\

X . is last d"\td point btfore 5(

i~8

(Ibb or G and Ny, a

(ISEa or G and N).

Maximum Values for Coefficient Stnbilit_y Terms

COEFFICIENT
4. PIPA Bias (Ap)
b, PIPA Scale Factor
~ c. IRIG Bias Drift (NBD)
A

3.7 4.2 Retest,

IRIG IA Acceleration Drift (ADIA)
e, IRIG SRA Acceleration Drift (ADSRA)

UNITS

cm/sec”

. ppm

meru
meru/g
meru/g

by

0.50°

400
60
17,0
14.0

cale uldted as follows:

nd

0. 70
500
9.0
3
2

21.0

0. 90
600
1,000
40.0
25,0

If the Dl, Dy, or Dy value for any PIPA or IRIG exceeds the maximum value
given in 3.1.7.4.1, that PIPA or IRIG shall be retested in the sequence shown below,
efficient stability terms shall then be recalculated,

The co-

If the maximum value for Dy, Dy, or Dy is

exceeded after the retest sequence has heen completed, the criteria of 3.1,7.4, 3 shall apply.

3.1.7.4.3 Stability Requirements,

Retest Sequence

Dy, Dy or Dy [MDownmode
~ i Retest 9 System to
exceeded STANDBY

e e o e, s e 7

Upmode

system

to OPERATE

s o s g amnerred

Retest

Failure to be within the maximum values given for Dy, Dy,

or Dg in 3.1.7.4.1 after the retest sequence of 3. 1 7.4.2 has been completed shall constitute
failure of the assembly.

-

3.1.7,4.4 PIPA D8gaussing. If a PIPA is degaussed, it shall be retested in the same sequence
The requirements of 3,1.7.4.2 shall then apply.
the degaussing shall not be used in calculating stability terms,

as indicated in 3,1.7.

4.2,

Data taken prior té

I1-15
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3.1.8 Stabilization Loops

93 Lt ] Step Response, | The IRIG {loats shall be initially displaced from electrical null by the
application of 10, 5, and 5 vde #57 to the test inputs of the respective Inner, Middle, and Outer
Gimbal de amplifiers and shall return to null upon removal of this voltage. The time interval
between the removal of this disturbance and the settling to within £5% of steady state value shall
not exceed 0. 1 second. The inner and middle gimbal error signals shall have a maxtmun of

3 oscillation peaks outside the 5% tolerance band. The outer gimbal error signal shall have a
maximum of 5 oscillation peaks outside the 5% tolerance band, :

3:1.8.2 Gimbal 'l"orquer Level. The friction level of each gimbal, when torqued by its IRIG,
shall not exceed 26,5 in-oz, as demonstrated by a peak torque motor current not to exceed
0,125 amp.

3. 1.9 IRIG Drift Coefficients

3.1.9.1 NBD, The IRIG bias drift (NBI)) shall not exceed 15.0 meru maximum limit and shall 3
conform to the stability requirements of 3.1, 7.4.

'3,1.9.2 ADIA, - The IRIG drift due to acceleration along the input axis (ADIA) shall not exceed
106 meru/g maximum limit and shall conform to the stability requirements of 3.1.7.4.

3.1.9.3 ADSRA. The IRIG drift due to acceleration along the spin reference axis (ADSRA)
shall not exceed 40 melu/g maximum limit and shall conform to. the stability requirements
of 3. 1 o v

3. 1.10 IRIG Scale Factor, The IRIG pulse torque scale factor shdll he 2w r‘adians/lgl pulses
+1750 ppm, ;

3.1.11 Gyrocompassing. The following requirements shall be met following a ﬂ:étﬂing pm‘iod
of 120 minutes. The outer gimbal axis of the system shfall be aligned to within 00, 0£0,5 arc

degreo 3 of local ver tlca] initially with \5’\1 along the desired azimuth and 7 SM down,

3.1.11.1 Gyrocompass Accux'ncy, After 4 hours, the aceuracy of the gyrocompags shall be
determined using optical targets. The Zgn axis shall be within 0.045° degrees of the desired
vertical reference position excluding the error due to previously measured accelerometer
bias. The Xgp; axis shall be within 10,0 milliradians of the desired azimuth reference position
excluding the ervor due to previously measured gyro drift.

g. 1112 Gyrocompass Stability. After 2 hours of settling, the stability of the gyrocompass
shall be determined by monitoring gimbal angles. From 2 hours to 4 hours, with the system at
nominal bus voltage, the peak to peak spread of the outer gimbal angle shall not exceed 0,12°
and the peak to peak spread of the inner and middle gimbal angles shall not exceed 0,06°,

The system shall then be operated for 1 hour with the bus voltage %t the lower Hmit, The

peak to peak spread of the outer gimbal angle during this period shall not exceed 0.3° and the
peak to peak spread of the inner and middle gimbal angles shall not exceed 0.09° ., The system
shall then be operated for one hour with the bus voltage at the upper 1limit, The peak to peak
spread of the outer gimbal angle during this period shall not exceed 0.6° and the peak to peak
spread of the™mner and middle gimbal angles shall not exceed 0, 18°,

=16
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3.1.12 System Pine Alignment Accuracy, The Stable Member (8M) as defined by the X. ¥,
and 7 PIPA input uxes shall be aligned to a known-orientation with respect to the SXT 8t LOS
with a muximum error of 150 arc seconds ubout any PIPA input axis. This shall be aceom-
plished by an AGC alignment test progiram in conjunction with the Fine Alignment procedure,

The maximuwm error shall not include the PIFPA bias terms.

3.1.13 Optics Control
3.1.18. 1" Zérg Optics
3.1.13.1,1 CGC Mode Indication, The contents of Channel 33 bit 4 of the CGC shall be a "',

3. 1.13.1.2 CGC Angle Counters, . The Trunnion and Shaft CDU Counters in the CGC shall

indicate 0,000 +0, 006", =0.007° and 0., 00° +0, 02°, «0.03° after 30 seconds.,

3. 1518, 29 Manual Mode

3.1.13,2.1 Reticle Brightness Control Operation. The RETICLE BRIGHTNESS control shall

vary the illumination of the optical reticles and the SCT TPAC readouts.

3.1.15.2.2 Optics Coordinate Transformation Control. The system shall meet the tollowing

requivements while in the Resolved mode at an SCT shaft angle of 225,000 arc degrees and an
SCT trunnion angle of 10 are degrees LOS. ‘

guadrant, the target shall appear to move toward the upper right field of view of the SCT at 45+10
are degrees,  The SHAFT CDU indication shall change no more than 10 are degrees before the
image leaves the SCT field of view,

S.1. 13 2.2.1 Phasing,  With the control stick positioned 45210 arce degrees in the upper right
f

3.1.13.2.2.2 Image Rate. With the CONTROLLER SPEED selector switch tn the "MED"
position, the imgge rate of travel as measured {rom control-stick-on to control-stick-off
shall be 1.25 are degree/sec #25 percent,

4.1,13,2.3 Optics Slew Rate, With the St LOS sléwed about the trunnion or shaft daxis in both
directions and the TELESCOPE TRUNNION switch in the "SLAVE TO SXT" position, and the
Dircet mode selected, the following requiremients shall be met,

d.1.13.2.3.1 Maximum Rate. With the CONTROLLER SPEED selector switch in the '"HI"
position and the Control Stick at maximum, the SXT TRUNNION and SHAFT tachometer out-
puts shall be 3, 341, 3V rms and 3, 341, 3V rms, regpectively, The 8CT TRUNNION and
SHAFT tachometer outputs shall be 0, 8520, 35V rms and 3, 341, 3V rms, respectively.,

3.1,13.2.8.2 Medium Rate. With the CONTROLLER SPEED selector switch in the "MED"

W ~

position and the Control Stick at maximuwm, the SXT TRUNNION tachomaeter output shall be

=17
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0.33+0. 13V rms and the SXT SHAFT tachometer output shall be 0, 33%6. 13V rms. The SCT
TRUNNION tachometer output shall be 0.085£0, 035V rms and the SCT SHAFT tachometer
output shall be 0.330. 18V rms. ~

S e o 2.3.3 Low Rate. With the CONTROLLER SPEED selector switch in the "L.OW"
position and the Control Stick at maximum, the SXT TRUNNION tachometer output shall

be 0.033%0. 013V rms and the 8XT SHAFT tachometer output shall be 0.033+0, 013V rms.
The SCT TRUNNION tachometer output shall be 0.00920, 004V rms and the SCT SHAFT
tachometer output shall be 0. 03340, 013V rms. ‘With the control stick in its detent position,
the St LOS drift rates shall not exceed the following:

x s 3 /"T\ &

Shaft drift s in/sec
A : e o

Trunnion drift 1 min/sec

3.1.13.3 Opties Computér Mode

31,1883 oL Mode Indication, The contents of Channel 33, bit 5, shall be a "0" indicating
the OPTICS MODE switch is in the "COMPUTER" position.

3.1.:14 ()[Stics Alignment Accuraey
3.1.14.1 Scanning Telescope

3.1.14.1.1 Scanning Telescope Slaved to SXT. The Scanning telescope shall meget the
following requirements, ' ¥

3. 1. 14. 1. 1.1 Star LOS. The SCT LOS shall be parallel with the SXT St LOS within 0,2 are
degree for 0° iand 25° when the TELESCORE TRUNNION switeh'is' in the ”SL;\\’ EPO-SXT'
position. : ' :

e

A ~
3.1,14.1.1.2 Offset 256° . The SCT trunnion angle shuall be automatically offset to a position
which places the target retiele center within a cirele bounded by the SCT reticle 25 arc degree
discontinuity when the TELESCOPLE TRUNNION switch is in the "OFFSET 25" position. :

3.1.14.1. 1.3 Landmark LOS 0 Arc Degrees. The SCT trunnion angle shall automatically
zero to a position which places the target reticle center within a eircle bounded by SCT
reticle 0 are degree discontinuity when the TELESCOPE TRUNNION switch is in the 0"
position. : l : :

31,14, 1. 2 SCT LOS Positional Accuracy

LR L T e SCT Trunnion TPAC Accuracy. The trunnion TPAC shall indicate the SCT
trunnion line of sight angle within 0., 22° . . ;

,.3; l. 14. ]..2- 2 S(jrr Shaft TNI)‘*\(: "\CC{UIHC}'. rI»he Shilft rr ]’AC sha“ indicate the SCT Shaft
angle within 0, 11°. ‘ : =

-, : :
3.1.14.1.3 Image Resolution. The Scanning Telescope shall have an image resolution of

3 are minutes.
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3.1.14.2 Sextant
?

3,1.14,2,1 SXT LOS Positional Accuracy. The measurement accuracy of an included angle
between the St L.OS and LLOS of 45,000° shall be #2 bits using the CGC MARK routine.
Subsequent measurement accuracy of 45,000° £30, 60, and 90 arc second angles shall be

+2 bhits, '

3.,1,14.2,2 SCT LOS Parallelism. The optics in the Zero mode shall have an included
angle between the St LOS and LLOS of less than 10 arc seconds in the measurement plane.

3.1.14.2,3 Image Resolution. The Sextant shall have an image resolution of 10 arc seconds
at the center field of view.

3.1,15 Optics/CDU Performance

3.1.15.1 Command Rate and Positional Accuracy. The St LOS shall be positioned to a
trunnion angle of 45° 45 bits and a shaft angle of 270° £5 bits with a maximum CGC rate command
issued to the CDU DAC's. The CDU shall exhibit an average torquing rate of 1,83° +0,45° per
second for the trunnion rate command and 7, 32° £1.88° per second for the shaft rate command.

3.1,156,2 Thrust Vector Control Command. With the presence of the GN&C Autopilot Control
and SPS Ready discretes at the interface, the CGC shall be enabled to issue the following bit
commands to each of the Optics CDU DAC's resulting in the specified de voltage outputs of the
Pitch and Yaw SPS Engine Steering signals.

Increment From 0 SPS Engine Steering Signal

(bits) (vde)
+385 : +5. 0640, 30 ~
+384 +5. 060, 30
+160 +2ulle0, 18
+135 +1.78%0.11
+90 : +1,19+0,07
0 0£0.01

-0 ~1.1940.07

=135 =1y T840.11

~160 : *2+11:0,13

=384 =5,0640, 30

=385 =5.060, 30

3.1.156.2.1 Noise, The noise voltage on the dec level shall be less than 50 mv rms sinusoidal.
The .nonsinusoidal noise shall be less than that specified in Figure 1.

3.1.15.3 OCDU fail indicated by lighting of the tracker alarm shall' occur with a difference
between OCDU read counter output and optic resolver output of greater than 1. 45° for shaft
and/or greater than 0,72° for trunnion,

3.1.16  Astronaut Interface

3.1,16,1 Master Alarm Interface, The MASTER ALARM lamp on the G&N Control panel shall
illuminate when 042 vde is present at the interface. With the MASTER ALARM RESET switch
set to "RESET", +28 vdc signal shall appear at the interface., With the CONDITION LAMP con-
~trol switch in the "TEST" position, a +28 vde signal shall appear at the interface.

I-19
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be controlled by the CONDITION LAMP control switch, With the switeh in the ON

" position, the lamps ¢

ecan be acﬁvatnd; A= the OFF vocition, the lamne carm.ot be
activated' in the TLbT position, the STAR ACQ Mp shall be. mwmau

5.1,16,3 MARK, MARK. RI;JELCT F’uncﬂmh Acﬁmtion of the MARK and MA.RK

REJECT switehea sha}l result in a "1“ in bits 6 and 7 resmtﬁwly of Channel 16. ;

 AMPLITUDE

 (Millivolts)

o 3
200
e LS oot
o e e
3 B S s I gt SRl
| TIME (Milliseconds) =
NONSINUSOIDAL, NOXSE mers,f ;
meunm s
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3.,1.37 Flight Qualification and Operational Signal Conditioner Assemblies
Salsdlrs RS mmalal st

3.1.17. 1.1 Common Signals. . ‘The following signals shall be measurced-on hoth Flight
Cualification and Operational Signal Conditioner Asscmblies:

a. . 1X Resolver Sinand Cos Tow Gain
P zeSelvo EEror s
€y 3200 CHS Powet-Runply
dix TREPA "G4S
@, MO -Warning
f. .~ Optics Operate Pigerete (80U cps)
&, Shof and Trunnioh DAC
h. 2800 CPS 1% IMU Power Supply
L, #28 ¥DCIEGC Dnspate 4
jo 28 VIO Standby
ke PIDA Temperdture
D 215 VDG Bigs
Reis LR NDG: Pe)ﬁvm‘ Supply

S, 117,15 2 Additional Flight Qualification Signal Conditioner Signals. The foltowing additianal
signals shall be medsured on Flight Qualification Signal Conditioner Assumblios:

9 l)it.vh; Roll, "and Yaw Attitude Errors
b. « IX Resolver 8in High Gain

oy Larqe Motor. Curtants

o Shatt and Trunnion CDU Fine Errors
&, Hegtér Current Discrete

f. - Blower Current Discroete

g.  SXT Shaft and Trunnion Tachometer
hy = SCT Shaft-and Trunnion Tachometer
i, IRIG Temperaturoc :

b 8O0 CPS 19 tiptdes Power-Supply

S L4172 +28 VDEC Amplifiers. With the G&N 28 vde bus adjusted to 28 8040, 25 vde, the SC A

output for the CGC Operate bus,  IMU Standby bus, and Heater Curvent discrote shall be

4 AE05 vde,

3.1.17.3  Power Bupplies, Blower Discréte, ‘and TM Bins Amplifiers.  The SCA amplifier out-
puts for the G&N Power Supplies, Blower Current discrate, and TM Bias amplifier ghall
exhibit the following DC outputs:

Input Bignal ; SCA Output
120V .BC Power Supply SnElrEl vl
LBV, SZ00°CPS Powel Supply. 4,40, 5 vwde
28V, 8400-C P8 IMU, Power-Sujipl v 4. 5&68:4 vdg o
2BV - BOO CRS Optics Powet Suppl: 4 520, 4 v
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Toput Signal " - SCA Ouiput
Blower Discrete (800 cos) 4o B30 vie
Optics Opetrate Piscrete (800 epg) ki 3£l 4 vde
ANVDG PN s ‘ 25 54006 vle
CRICWakping: : P e e e

dul. 17,4 PIP and TRIG Temperature Indication Amplifiers. With the system in the -Qpevaty
mode for g wmindmum ot 15 minutes, the SCA amplifier outputs for the IR1G and PIPA tompera-
ture-shall he 2, 756£0,80 vde, and 26346, 40 vde, respectively,

3. 1. 175 Scrvo Errer and Torque Motor Current Amplificrs, The gain of the SC A Servo
Errov amplifiers and the: TM Currvent amplifiers shall be determined by applyving a test input
into the PEA Gimbal Servo amplificr and « comparing the change In the SCA Servo Error inpui
signal 1o the chunge in the SCA output «h”ml The gain of the SCA Sorve RBrrof amplifiors
shall. be 093155 vde/yvrms, the gain of the SCA TG and MG TM Corront amplifiery shiall he
5. 01 0¥y, and thé gain 6P the OG TM Current JD)MHIM shaliihe 2 880 0 /80 With na fost
input dapplied, the SCA TM Current amplificr outputs shall he 20820, | vde. :

S.hu17.6 PIPAG/S Amplifiers.  The SCA PIRA G/S amplificr shall he eviluited by monitor-
ing the recorded SCA PIPA (/S output for a PIPA loop elosure from  the <45% Timit and the
135° Timit, < The SCA outpul shall respond acoordingly, and after doop clogsure, the SC A output
shall he 2.5£0.5 vde. : :

3.1.17.7 Gimbal Résolver Low Gain Anmplifiers. The gain of the ‘o( A TX Resolver-Sine and
Cosine amplifiers shall be evaluated by comparing the change in the SCA resolver amplifier
input voltage to the change in the SCA resolver amplificy output voltage for ghnbal o leplace-
ments of 45° and 295, The guin of the SCA IX vesolver ampliticrs shall ‘be 0. 1234127
vae/virms.

3. 117, 8 Resolver 1X Sine Iigh Gain ‘\m plifices.  The gain of the SCA vesolver 1X sine
amplificrs shall be evaluated by compar ing the (:h:mg‘v in 1h~ SCAresalver 1X gine amplifier
Input voltage to-the ehange in the SCA resolver 1X sine amplifier output voltage for a plus and
minug 7° gimbal displacement.” The galn of the 8C A resalver 11X sine amplifiers shall bhe

0 5kl Vdo/Vims, ' :

30 T7.0 CPU Fine Evror  Ampkitiors, With the CONT f{()l LER SPERLD selactor switch 1n the
"HIY position and the Contfol Stick ¢ tisplaced as specified below u,m} the: corresponding SCA
CBU fine ¢rror mput is obtained, the SCA CDU fine crror output shall i us spacified.

('('lnli'()l Stick . SUTBCATPU Fine SC A CDU Fine

Plisplacement : Ervor Input Error Output
Lett = Shaf(: mvph-uso ~ Te0:vrms 4, 6%0, 3 v
Right - Shaflt, -7-phase 1.0 virms 0,440, 3 vde
Down -~ Trunnion, in-phase s 0,64 virms 4,640, 4 vde
Up=Trunnion, r-phase : (..64 vims : O, d=(), 4 vde

P
-2
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3.1.17.10 CDU Shaft and Trunnion DAC Amplifiers. The SCA SXT Trunnion and Shueft 13 AC
amplificrs shall be evaluated by activating the CDU Lrror Counter through CMC control 1o
provide an in-phase and wr-phase of 10:2+1, 0.yvrms. “The output of the SCA CDU PAC
amplifier shall be 4. 3£0.5 vdt for the in-phase input and 0, 5£0, 5:vde for the:r-phase input,

1.17.11 SXT and SCT Shaft and Trunnion Tachometer Amplificrs, The SXT and SCT
Shatt and Trunnion SCA Tachometer amplifiers shall be evaluated by manually slewing the
Shaft and Trunnion gimbals with the Control $tick in the plus and minus direetions and com-

paring the chapge in the SCA tachometer amplifier input to the ehange in the SCA tachometear
amplificr-output. The gain of the SCA SXT Shaft and Trunnion ampliiiers she 11‘ be 5.0+1.0 vde/

vems, and the gain of the SCA SCT Shaft and Trunnion tachometer aripli‘iors shall be 0. .)in 14
vde/vrms. W Iﬁ] no gimbal movement, the 8CA tachouieter ampliiie: out Ly she aH a2 Akl 1 vido:

3.1 17012 (Agtitude Evrcor Asplifiers,” The-Roll;“Piteh, wnd Yaw QU PACH ghall be ¢come

manded, thieugh CMC contral, to ‘indi(*;m- a plusand minus 16% error indi¢gation. - The changt

in the SCA Attitude Error amplifier input voltage shall be compared to the change in the SC A

Attitude Ervor amplifier output voltage tor the plus and minus 167 grrar signals. The gain
the SCA Attitude Error amplifiers shall be 0.41#12% vde, vims.

3.3~ PREPUET CONFIGURATION - fiaic <
Aii. 2.0 Rrawings¢ +The configuration ofthe system shall be i accotdanct with Dratwving
13 )(m and wl drawings and engincering data referenced theroon,

3. 2.2 Masimum ‘Woipht

3.2.8 Standards.of Manufacturing, Manufacturing Process and Production
G ‘

IT~23
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4., QUALITY ASSURANCE PROVISIONS

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY
VERIFICATION CROSS REFERENCE INDEX

Test/ bxamination Requirement JDC

G&N System Visual Inspection 32l 12200
Standby Control Tests Gkl 122045
System Operational Tests 3o 5athrdugh 3.1 .58 12206
Operate Control Tests et 2k 8 cand R 136 12207
System Power Supply Tests 3,14 12208
CGC Output Test W s S l L T P R PR S :

and 8.:1.5.10 12209
CGE Input, Test 5 176+, J.] 8.6, and

3 1 Bk 12210
Onptics Coordinate Transformation ‘

Control Test : Sob s and Bl oI, 2, & 12211 [

Zero Opties Test 3ok kdsd 12212
Optics Slew Rate Tests 3ol kol ad 18213
Optics Positional Accuracy Tests F w3, Bl : 12214
Semi Automatic Mode Test 7106, 3 ghrough 3 156042,

S lekde 8 anet 3145 .1 12216
IMU Perforniance Test Sl e : LaRikT
G&N Fine Alignment Test {h 7 e 12298
IRIG Scale Faetor Test 31,9 and 357, 14 12219
Gimbal Response Test” Sk 8 12220

- Space Craft Control and Displays S 10 8T8 Shil S

~ “Interface Test and-3,1.15.2 12221
Gyro Compassing Test i3l kL 12222
Signal Conditioner Functional Checkout e Ea 12224

4,2 GENERAL, The contractor responsible for the manufacture of the system shall be
responsible for the accomplishment of cach test required herein,

4,2.1 Test Conditions
4,2.7.1: - Test Environment
a. Particle Size and Count Adjacent to Optical Unit: Particle count shall not exceed
' a total of 100, 000 particles per cubie foot, 0.5 mierons and larger; or 700 particles

per cubic foot, 5.0 microns and larger

NOTE: This requirement applics only to periods when Sextant
and Scanning Telescope Optics heads are uncovered.
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b.  Room Particle Size and Count: Particle count shall not exceed a total of 200, 000
particles per cubic foot, 0.5 microns and larger; or 1400 particles per cubic foot,
10 microns and larger,
¢, “Demperatuper 75 S F
d. Relative Humidity: 50% or less
€. Cover Garments: Caps, gowns, and boots
4.2.1.2 Prior Compliance, Prior to system testing, assembly level testing, subsystem
testing, and inspection shall have been accomplished in accordance with ATP2015497.

ATP2015500, and PS2016005. ; &

4.2.1.3 Output Loading. The output loading required during testing shall be as specified
{n Tablé-11. : : .

TABLE IT
OUTPUT LOADING

SIGNAL , LOAD (Ohms)
Master Clock 500 (approx)
DLNK Data : 500 (approx)
CGC Warning lamp
PGNS Caution lamp
IS5 Warning lamp
INJd SEQ START (SIVB) lamp
Cut Off CMD (SIV B) - lamp
Engine Gimbal Angle (Pitch) 20, 1K 2%
Engine Gimbal.Angle (Yaw) 20, 1229
Master Alarm Reset : switch
Sin Aig
(‘,‘.os Aig
e g Refer t0 4,2,1.3.1 and 4,2, 1.9, 2
Cos ‘\mg ;
Sin Aog
Cos. A =
Filch Atfifude Error (AT) 40K £5% /0° £5°
Roll Attitude Errvor (AC) 40K +5% /0° £5°
Yaw Attitude Error (AC) 40K £5% /0° +5°
800 cps Reference Voltage <3 watls, power factor >0, 9
| Pitch Attitude Error (BC) ' 20, 1K £2% +j 250 max, ohms, at 800 cps
Roll Attitude Error (DC) 20, 1K 429 +j 250 max, ohms, at 800 cps
Yaw Attitude Error (DC) 20, 1K £2% ) 250 max, ohms, at 800 ¢ps
Nay DSKY Dimmer Control 10K £5% pot.-
Main DSKY Dimmer Control Linear taper
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4.2.1,5.1 Normal Resolver Loads., The loads for the applicable signals specified in Table 11
shitll correspond to a resolver having the Tollowing characteristics during modes of operation
other than hackup:

ik ’/’}f‘“ = (B10:£15 pereent +j 1470 £10 percent) ohms

he Zgo = (378 £15 porcent +j 2160 £10 percent) ohms

¢. -hase Shiff =6.5° +1,0¢°

d. Transformation ratio - 1£3 pereent

eo Total null voltage versus rotution = 35 mv-rms miax

v Impedance unbalance <200 are sce

g. Secondary loading = 51.1K ohms (resistive on both secondary windings)

4.2.1.8.2 Backup Resolver Load. During the backup mode, the loads for the applicable sionils
specificd in Table 11 shall consist of the load gpecitied in 4,2,1, 3.1 in parallel with a load
corresponding to a resolver having the tollowing chardacteristics:

2L, %ll“ S A300 £20 percent +j-1820 220 percent) ohins
by Zge - (1225 420 pereent “] 7350 +20 percent) ohims
¢ Phase Shift = 4, 5% #10° .

dy . Transtormation ratios 1.00740. 057 (secondary to primary)
e, Total null veltage vs rotativn =356 mv rmes nyax
.. Impedance unbalance <200 arc sec
A« Secondary loading ~ 50K ohms minimuwm
4.2.1.3.3 Attitude Error (DC) Load
a, 1CD MHO1=01386=216"
Pitely Afritude Evroe 20- 11C.4207 13200 max ohms at 800 cps ¥

Roll Attitude Error 20, 1K 20 3250 max ohms at 800 ops.
Yaw . itode Error 20, 1K #2074 3 250~ mux. ohnistak 800 ¢ps

b. GBE Mechanization Load

Piteh Attitude Error 40, 2K

Roll Attitude Error 5 0. 2K
Yaw Attitude Error 402K

0, Sdale Factor for3:1 06,13

L3R

1318

The output voltage specificd in this paragraph must be multiplicd by to accommadate

for the differences in loading between the JCD and Gl
A 2t ok Inputs i The system shall perform as specified herein with the following input=.

4. 2.0, 401 i Prime Powor.) - The svstenr ohine ower shall be as specified in, Table 110,
: ygte !

I1-26
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TABLE

SYSPEM:RRIME

APORLO G&N
PS20 L5000 - RIEN G

111 ;

INPUT POWER

Specific

i V()l,'l'z\(}}-f* ! SIDENTEFICATIHON
vZ2RL BE3 0 vdc «28 vde IMU Standby Bus &
8. BEIH0 vde 28 vde IMU Standby Bus B
L2583 OvdCe 28 veo MU Opazate Bus A
v 28, 8+ 4 Ve - 28 vde IMU Operate Bus B
i P35 83,0 VUL , +28 vide CGC Bus-A
i B8 B3, 0 vde . +28 vde CGC Bus B
L 428 .‘3 £3., 0 vde i 28 vde Optics Bus A
r Fefy okl vde - a8 vide Optics Bus B
L 11544V, 4007 cps L1 AC lighting
Lo 115,024, 3V, 40027 cps o (Controlled 0~115 vae) Nav DSKY Key Hlumination
h 3155084, 3V 400£T eps 7 (Controlled 0=115 vae) Main DSKY hey Hlumination |
i‘;r_ﬁfj\", 100 cps ; (Controlled U-5 vac) Nov DSKY Caution & Slatus e ‘\t§
gV dp0icps 2 (Contrelled 0-5 vac)y Main DSKY Coution L. ights
{ 3V, 400 cps i (Controlled 0-5 \‘uA) Main DSKY Status, Lights

| 3

Signala,  The

system input signals shall be as specificd in Tahle IV

TABLE IV
SYSTEM INPUT SIGNALS
SIGNAL .* CHARAC TERISTICS |
g
SPs Ready i ;
LEM Attached J )
old Function ¢
I'ree Function r

Aceept Uplink

% Service Module Sepa rate k17,840,565 vdedor & 1" level and
i SIV.B beparate ¢ 0e2.vde for a'0 N level
b Lift Off :
Guidance Reference Release
t Ullage Thrust Present
L IMU Cage
L 8/C Control of Saturn
, GN& Autopilot Control
. Downlink Start ;
: Downlink End 7
i Downlink Sync o Refdyito 4.2 H kg
§ Uplink 0
t Uplink 1
s i

Sy o o A Sl

{1

ation
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TABLE IV (Continued

SIGNATL CHA RACTERISTICS
Translational Controller #x Command !
Translational Controller =x Command = o8 i
Translational Controller +y Commaund i

Translational Controller -y Command
Translational Controller iz Command

Translational Controller =z Command i
t Refertod 8. 0. 7.9

i Rotational Controller + Piteh Command E, SR

Rotational Controller = Piteh Command

totational Controller = Roll Command

L gtotational Controller = Roll Connmand

Rotational Controller + Yaw Command ¢

Rotational Controller = Yaw Comuind 3 i

-

CGC Warning Lamp Cirdajt C#UR S ¢ with warning lamps in
ISS Warning Lamp Circuit series ol 200 minsteady stale,
~ATEPONSAVET et Lanip Cireult o loamp peak for 10 msece allowed,

Warning Lamp Return i oAl S 0

=Yow BAAG

+Yaw BMAG : :
=Pitch BMAG * Réfor: boeds 201 4. 4.3
< Pitch BMAG :

~Roll BMAG

+Roll BMAG

Master Alarm +28 VDC : P28, 843. 0 vde
Master Alarmnp Signal U2 wde

+Piteh/+x Sol DR Act
=Piteh/+x 8ol DR Act
+ Piteh/=x Sol DR Act
-Pitch,/~x Sol DR Aet . 8 , ¢
EYaw/+x Sol DR Act ;
-Yaw/+x Sol DR Act
W/ % S0L DR At :
“Yaw/=x Sol.DR Act 1040, 5 vde awith 2K ohnis ih sevied
1 +Roll/« 7 Sol DR Act :
-Roll/tz Sal DR Act
+Roll /=2 Sol DR Act
=Roll/~z Sol DR>Act
+Roll/+y . S0l DR Act : ¢
i ~Roll/+y Sol DR Act , : '
! +Roll/~y Sol DR Act ; : ?
- =Roll/=y Sol DR Aet ? ‘ — -
SPS Ing On7Qff :

[I-28
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TABLE IV (Continued)
SIGNAL | CHARAUTERISTICS 3

SIV B 28V : Rofor £0.4.3,1,4.2.4

SV B 28V i A Refor to 4,2, L 4:2.4
~Control 1 (ACE) ; Refel tod.: 8 3.4 275

Control 2 (ACLE) Refer o 1,4, 255

fubibit Power Fall .~ : : 2 28,823, 0 vde f

4.2.1.4.2.1 Telemetry Signuls. The signal characteristics shall be as follows:

(Reference Figure 2)
v Amplitude ()i 44 5210V

he Palse Width (B): 4,521, 5 psec at A/2

“

¢s Maximum Droop:): 15.percent of A al 2 gsec 3
d, Maximum Risetime (10 to 90 percent of A): 0,2 s8cc
2, “Naolges

(1) During pulse transmission the signal plus noisce shull remain within the
envelope defined in g and h.

(2) During pulse absence the noise shall be between +0 .4V max and =4.0V miax with
respecet to the amplitude reference (Scu Elgare 2):
; ' : ~
f. Presence of the pulse shall indicate a ''1" condition,  Absence of the pulse shall

l ;

indicate a “0" condition.

h 4

'Y \ 1)
l s
A '
| ¢ 3 —$
SF Shea el R0 B MR SRRyl
Amplitude, = SHEWL £5 i
Reijerence & - /
Lokt e

% v i

PULSE DIAGRAM
FIGURE 2

4.2.1.4.2.2 Controller Signals. The signal characteristics shall be as follows:

a ON Signgl

(1) Noltage: 28491 "vde
(2) Source Impedance: - 3. 9K ohms nominal = Rotational Controller
Lo 05K ohms nominal = Translational Controller

: IR 11-29,
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e

b 2 2OFEY Signad

(1) NMoltage: 42, <5 vdo
(2) Source Impedance: 100K ohms (minimum)

4.2.1.4,2.3 - BMAG Bignals, . The signal characteristies shall be as follows: (Reference
Figure 2)

a, . Amplitade (A): 7£3V

b. ‘Pulse Width-(B); .2 to 6 ugec at'A/2
¢. Maximum Backswing (C): 4V ‘

d. Droep:>(D):. 20 percent of A at 2 usec

¢, Maximum: Risetime (10:to 90 percent of A): 0,5 usee

Delta Angle:. Each pulse appearing on the line shall represent 0. 1° 48 percent, - The
maximum pulse repetition rate shall be 640 pps.

)
T

g, Nolse:

(1) During pulse transmission the signal plus noise shall remain within the
envelope defined in a and b,

(2)  During pulse absence the noise shall be +0,4V max to -4, 0V max with respect
to the amplitude reference (Sce Figure 2),
a ~ =
h. Presence of the pulse shall indicate a '"1'" condition, Absence of the pulse shall
indicatc a "0" condition,

4,2.1.4.2.4 SIVB Signals. An input of 28, 843, 0 simultaneously supplied with the 8/C
Control of Saturn Signal.

4.2.1.4:2.5: ACE Bias b‘ignals. A switchable ground shall be supplied to each input.

4,2.1.5 Test Equipment.- The test equipment utilized or required by the respective JDC's
shall be in accordance with Drawing 1900030,

4.2.1.5.1 Test Facility Alignment. The following alignment requirements shall be verified
prior to subjecting the system to the operational test procedures, All requirements are
given for the fixture in the X-axis vertical position,

42, 85001 Raveel iND; -l
ool $
a. ~ The optical centerline of Target No. 1 shall be aligned to an azimuth of true north
+] arc minute,

1I-30
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.

d.
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The optical oenterline of Target No. 1 shall be aligned to be perpendicular to
local vertical within £3 are seconds

Target No. 1 shall be positioned laterally so that the target optical centerline is
- 1.20#0, 10 inches to the west of the mechanical axis of the sextant shaft measured
honzontally in the plane of the fixture navigation base mounting pads,

Target No. 1 shall be positioned in elevation so that the target optical centerline
is within £0. 10 inches to the mechanical axis of the sextant shaft measured
Vertically in the plane of the fixture navigation base mounting pads,

4.2.1.6.1.2 TargetNo.z

a,
b.
C.

d.

The optical centerline of Target No. 2 shall be aligned in azimuth to tbe optical
centerline of Target No. 1 within %10 arc seconds,

The optical centerline of Target No, 2 shall be aligned to be perpendicular to local
vertical within %10 arc seconds.

Target No, 2 shall be positioned laterally so that the target optical centerline is
7.0540. 05 inches to the west of the optical centerline of Target No. 1 measured

‘horizontally in the plane of the fixture navigation base mounting pads.

Target No, 2 shall be positioned in elevation so that the target optical eenterline
is within %0, 10 inches of the optical centerline of Target No. 1 measured vertically
in the plane of the fixture navigation base mounting pads.

4,2.1.6.1.3 Target No. 3

R

b.

o 8

d.

e i 1

!,

5 ~N
The optical centerline of Target No. 3 shall be aligned to an azimuth of 315° +1 arc
minute. The angle formed with the optical centerline of Target No. 1 shall be known

: within:k4 arc seconds.

The optical centerline of Target No. 3 shall be aligned to be perpendicular to local
vertical within £10 arc seconds.

Target No. 3 shall be positioned laterally so that the target optical centerline inter-
sects the mechanical axis of the sextant shaft at a point 2.61740. 10 inches south of
the sextant trunnion,

Target No. 3 shall be positioned in elevation so that the target optical centerline is
within £0. 10 inches of the optical centerline of Target No, 1 measured vertically
in the plane of the fixture navigation base mounting pads.

5.1.4 Target No, 4

The optical centerline of‘a‘arget No. 4 shall be aligned to an azimuth of 315° %1 arc

minute. The angle formed with the optical centerline of Target No. 1 shall be known
within £4 arc seconds,

West
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b.  The optlca.l centerline of Target No. 4 shall be ahgned to be perpendicular to
local vertical within +3 arc seconds.,

c. Target No, 4 shall be positioned laterally so that the target optical centerline
intersects a vertical line perpendicular to and passing through the mechanical
axis of the sextant shaft at a point 10, 28040, 100 inches north of the sextant trunnion
axis.

d, Target No. 4 shall be positioned in elevation so that the target optical centerline is
0,72440, 100 inches below the optical centerline of Target No. 1 measured vertically
in the plane of the fixture navigation base mounting pads,

4.2,1.5.2 Fixture, The G&N System Holding Fixture tilt axis shall be aligned in an éast-
west direction within 1 minute of arc,

4.2.1.5.3 Alignment Procedures

4.2.1.5.3.1 Optical Targets. The Optical Target alignment shall be in accordance with
JDC 12223, :

4.2.1.6 Test Data. All system test data shall be recorded on suitable reproducible forms
and stored at the contractor's facility.

4.2.1.7 Test Values. Test values given in Section 3 of this specification may reflect
allowances for instrumentation error, loads, or variation in supply voltages and frequencies,

4.2.1,8 Safety Precautions, Normal safety precautions required during testing of precision
electromechanical equipment shall be followed,

4,2.1,9 Operational Precautiens

4,2,1.9.1 G&N System Turn-On. The following conditions shall be met prior to IMU power
application, ‘ ; :

4.2,1.9.1.1 Initial Turn-On, If the IMU has just been installed in the test fixture,CGC power
shall be applied with the IMU Standby power for a minimum of two hours.

4.2.1.9.1.2 General Turn-On. If the IMU Operate power has been applied to the (&N System

through normal JDC procedures specified in Figure 3 and the IMU gimbals have been positioned:

such that the PIPA and IRIG o tput axes are horizontal +1° uot in éxcess of twelve days or the -
IMU gimbals have been positioned such that the o'itpit axes are horizontal #5° not in excess of
five days, and the IMU gimbals have not beei moved since parking, CGC power shall he upplied

with the IMU Smndby power for a mlnim m oi flfteen minutes, | _ 0 -

4.2,1,9.2 G&N System Turn-Off. The following conditions shall be strictly adhered to
prior to removal of G&N System power at the interface. -
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4,2,1.9.2.1 Deleted,

4.2.1.9.2.2 Power Turn-@ff Sequence. Upon G&N System power removal, the IMU Operate
power 8hall be turned off first, The IMU Standby, Optics, and CGC power may then be turned
off, in that order, : v

4.2.1.9.3 IMU Coolant Requirements. The IMU shall be provided with water—glycol coolant
at a semperature of 45° +3°F and a flow rate of 3343 lbs per hour. >

4,2.1.9.4 PSA, CDU, PEA Header Temperatures. The headers shall be provided with
coolant sufficient to maintain the header temperatures as follows: e

8, PSBA: 54°to 72°F
B, OPU: B2° to 83°F
c., PEA: 40° to 60°F

4,2.1.9.56 Inertial Component Temperatures. Temperature of inertial components shall ’
be maintained between the limits specified below, Noncompliance shall result in recalibration =
f,,

of the components, . . : T

a, IRIG: 120°F and 160°F
b, PIPA: 115°F and 145°F +

4,2,1.9.6 Buspension Power. The CGC power and ISS Standhy power shall not be off .

. _while torquing of the inertial components is taking place. Noncompliance shall result in

degaussing and recalibration of the components,

33} Gimbal is within the gimbal lock limits of 470°, .

it

* in the space provided.. If iimits are not stated the individual performing the fest shall place his " © "»f‘

o
!
|
1

5

4,2.1.9.7 Gimbal Lock. A Verb 36 shall not he entered mto the DSKY »mless the IMU Mﬁdia j

e

4,2.1.9.8 Inertial Component Performance Tests. The IMU Operate power must be applked R
for a minimum of one hour prior to performing JDC 12217, JDC 12218, JDC12219 and JDC 12222,

4.2.1.10 Test Setup. Master Initialization, as required by the applicable JDC's, shall be
accomplished in accordance with JDC 12215. The system assembly and the interconnectioa
for testing shall be accomplished in accordance with the following procedures: v o

JDC 12201
JDC 12202 _
JDC 12203 : #

4.2,1.11 Test Limits. The initials of the individua} performing the inspection shall be mertod

Anitials in the space provided indicating that the requirements were met dgﬂsmrﬁs Wheﬂ a. %
‘range of values is specified in this specification, she actual value at whicti the desived reapom
nccurs or the actual value wh(ch is ebtained as an ontput will be recorded on tha data sheet, F

; 3’%3‘* i

PR 2 Ol
ot e
=
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ND1002214, JDC 17205 (Packaging and Packing of IMU for Shipment), and JDC 03 196 (Pack
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4.2.1.12 Test Sequence. The sequence of operations shall be zis*spechie.d in Figure 3.

4.2.2 Nonconforming Units. Failure of the system to pass any e>§amination or test of this
specification shall automatically clagsify the unit as nonconforming. Each nonconforming
unit corrected shall be reinspected. Reinspection may be limited to the test or-examination
which defined the nonconformance, or, when directed by the cognizant inspector, a complete

retest and re-examination may be required. Nonconforming units which have not heen corrected

will be considered for acceptance only upon formal application by the contractor to the cognizant
NASA reprcsentative. »

4.3 TESTS

4,3.1 Applicable JDC's. The JDC's and their respective data. sheets speciﬂed in the lndex
of 4.1 form the acceptance test procedures of this specification.

5. PREPARATION FOR DELIVERY
Bl GENERAL. Prepzx;'aﬁon for delivery shall be in accor"dahce with 8pecification

the Optical Unit for Shipment or Storage).

o sy NO I'LS

1 DEFINITIONS AND ABBREVIATIONS
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