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ABSTRACT

The System Status Report is distributed monthly on the 15th. This month's
revision of E-1142 (Rev. 34) contains, in general, the following for the Block I
and Block II Command Module and Lunar Excursion Module equipment: configuration
weights, centers of gravity, moments of inertia, power requirements, status of

computer programs, and reliability values.
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Section 1

INTRODUCTION

1-1 INTRODUCTION

The following information is included in this month's report:

(1) Command Module, Block I
100 Series: Weights and power requirements
Zero Series: Centers of gravity and moments of inertia

Guidance and Navigation Lunar Land Mission: Status of computer
and reliability values.

(2) Command Module, Block II

Integrated Guidance, Navigation, and Control Configuration: Weights
and reliability values.

(3) Lunar Excursion Module

LEM integrated Guidance and Control Configuration: Weights and
reliability values.

The definition of what constitutes Block I, Block II, and LEM hardware is con-
tained in the Glossary, section 5. Also included is Appendix A which shows the
actual component weights of delivered Guidance Navigation & Control System No.
17 and the latest weight estimates for the G&N 100 series equipment.

1-2 ACCURACY

The accuracy of numerical values reported in this revision should not be con-
sidered to be within the tolerances implied by the significant figures quoted. The
reported values, although based upon the most current information, are subject to
normal changes as design and developnient phases approach completion.
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BLOCK I

COMMAND MODULE

Section 2

BLOCK I COMMAND MODULE DATA

2-1 WEIGHTS

Table 2-I presents the weights of all Block I flight (100 series) systems equip-
ment, grouped according to specific location within the Command Module. Weights
are reported to the component level and to the nearest tenth of a pound.

Given component weights are identified as estimated, calculated, and measured
in order of increasing accuracy. These terms are defined by North American

~Aviation as follows: estimated weights (E) are based on rough calculations; calcu-

lated weights (C) are based on detailed calculations made from final production
drawings that will be used to build flyable equipment; measured weights (M) are
actual weights of equipment built to the production drawings.

North American Aviation will provide and be responsible for cold plate weights
that are not integral with guidance and control equipment.

2-1.1 WEIGHT STATUS REPORTING. Table 2-I also offers a comparison of pre-
sent 100 series component weight values with those listed in System Status Report,
E-1142 (Rev. 33), June 15, 1965. All weight changes are explained in paragraph 2-2.

2-1.2 CONTROL WEIGHT (100 SERIES). Column (a) in Table 2-I contains the total
control weight for the Apollo G&N 100 series equipment as specified in letter EG-151-

44-65-55 (February 10, 1965) from Mr. R.W, Young, ASPO, to Mr. M. Trageser,
MIT/IL.

2-1.3 DESIGN LOAD WEIGHT (100 SERIES). Column (d) of Table 2-I contains the
""not to exceed'" design load weights for individual Block I G&N 100 series subsystems.
These weights were assigned per ICD MHO01-01256-416, signed June 3, 1965,

2-2 REPORTED BLOCK I100 SERIES WEIGHT CHANGES

2-2.1 PSA (-0.1 1b). The weight decrease is based on the weighing of the PSA
for system 110 and calculated values of the Signal Conditioner Power Supply and
Photometer Electronics Modules.

DATE7/15/65_ PAGE 2-1
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CONFIDENTIAL
BLOCK 1

COMMAND MODULE

9-3 BLOCK I (ZERO SERIES) WEIGHT, CENTER OF GRAVITY, AND MOMENT OF
INERTIA DATA

At the present time since Block I (100 series) G&N equipment is not available in-
house and ACSP is not contractually obligated to perform moments of inertia calcula-
tions or measurements. MIT is using Block I zero series information and final prod-
uction drawings to calculate the Block I (100 series) moments of inertia and centers

of gravity. These data will appear in future reports. Table 2-1I summarizes Block I
(zero series) data.

Table 2-II. Block 1 (Zero Series) Weight and Balance Data

Weight Center of Gravity { Moments of Inertia*
(Ib) (in) (slug 1t2)
X 55.1 Ixx 146.8
408.9 Y -0.3 Iyy 418.1
Z 37.3 Izz 282.1

*Values determined with respect to the basic X, Y, Z axes of
the Command Module.

2-4 COMMAND MODULE POWER REQUIREMENTS (100 SERIES)

The power requirements of the Command Module G&N 100 series equipment on
the primary +28 VDC power supply are shown in figure 2-1 which presents the mag-
nitude and location of dissipated power values on a subassembly level. This assumes
an 8.2¥-day mission, as defined by the Apollo Mission Planning Task Force (AMPTF)
for power profile computation, and is based on a 28 VDC input a4t the connectors. The
values shown are average values. (Ref: GAEC Report No. LED-540-12, October 30,
1964.)

Table 2-1II shows the magnitude and location of power dissipation for the established
G&N activities, each of which consists of various power levels of operation.

Table 2-IV shows the energy requirements for each G&N activity on a power level
basis. The table is based upon MIT letter AG-679-6, "G&N Power Profile Status,"
dated August 14, 1963. The vertical column to the left indicates the various G&N
activities (phases of operation) for the model 8.27-day mission submitted by the AMPTF
(GAEC Report No. LED-540-12, October 30, 1964). The column also indicates the
power requirement and operating time for each specific activity. The top row indicates
the power requirement and operating time for each G&N power consuming equipment.
The table sums up the energy consumption for each G&N activity and each G&N power
consuming equipment.

PAGE__2-4 CONFIDENTIAL DATE 7/15/65




b Rl TR i i, g el e o Sy pi et e

e e e s 2 T e ] s T e o e e Ll

-

. e ¥, Y

e

gy

BLOCK I

COMMAND

MODULE

COLD PLATES (9

PEEE  SLE

il i

FE Fe TR e TR MR RSN, R N BTN R, AT e watliy - il ) iy pn gl

O s I R et el il Lt S et e R ST e N banTiot e eyt Sl OIS, sl e Ll

P =
r COMPUTER 0PN $4.#'\, 2881} HOW OPERATE APOLLO GUIDANCE COMPUTER sa_[ nea jcousp] acc | o4
100 ve
;};}% wﬂ;ﬂouns L /\ 1007 150w AGC STanDBY 2 e
T \l 15w,
"’g;"" 5.“::3" — 69w OPTICS ELECTROMNCS ¢ RELATS =
@w ENCCOER ELECTRONKS
- 26w,
I96w OPTICH SERVO AMPLIFIERS
L, 4
W B00AAC A0 4| 1Q4wm| SV
- B v
MOTOR CXCITAY
6w Syt On] 60O L"j:‘i = o= f2w | s2w
pr——r——————t 2By § & 1 — -~
266 WSXT OFF| SuPpLY 1 637 0-920,
w T
OPTILS OPR Sw /\&001 —— . 20W SXT ON 162 W SXT OFF 20
1;0 W HOURS DIODES RSVR EXCITATION T [T
S e oaw {800 cre | _[race excranm
16 W MISSION AVG el AW | 3T
SUPPLY HAND CONTROLLER (OPTICS)
. 1w
L 146W,
3w 236 wC ENCODER [ XCITATION L
N ENCCOE R
£xCL
(25w TPACKER ELECTRONCS e B
[ SO 71 03w | LTw, 05w,
- A0 w,
FPCH SBACE CRAFT 25w SGNAL CONDITIONNG 15w
42T STATIC DVERTLR 18w ¢ PRESSUPE T RANSDUCER o - - -
1 POWR
SUPPLY
Dw,
2w FAILURE ®NDILATOR g
1027 (100 w TEMP CONTROLLER SN -
Mo HEATERSW A | G - = 0 &,
“S? wleF; O DIODES | 20-22 W HEATLBS 20w ™y ON-22n MU OFF ()
§ 7 w vway CFF 2022 ¥ -
OLLCSYN EXCITATION 2v SINE wWAVE
| 19 W 3200 cPs 19, |
i  suPpLY | TCMP CONT EXC/TATION 20V S0 WAV ;
—'————-‘ T i
G 320C ~aac bl
Sn,
I \ 0w =
i —=1 2w
' GHAAL SEQVQeADA PREAMP POWER .
W TWw,
| 17w 2BVOC  |— pipA PUSE TORQUE CLECTRONCS -
r— POWER 8w,
SuPaLY =
- ph}
,.'fg;:‘ *dn-;:;.iﬂs ubw IRNa PPA ELECTRONICY - =
T 4 VSS ON AVE i Piba ELECTRONCS e
1654 A VAK 59.0 » 120v-12v0C il
~ POWER
SUPPLY 12 Wa
r-' G -
L T A IRG ELECTRONICS
294 w 120V-12vOC ??i&
(7w max) FORES 6l w,
A0 w SuPpLY PPA TiXED HWEATERS II
i is 3w
26w PREAMS = )
285 , r ” 25w, '
»
I.__/‘?\ P— GYRO WrHELLS b A
Wy OPR Sw DIODES GLOWERS = ==
2661 W 889 w 800 CPS —_ 20w
3067 w Max) |~ 28V 52 LCAD CCMPENSATION
SUPPLY . 234,
- Cou WOTCR :
I ?.Bﬂ._
- aX6w
RSYR E RCITATION
ACH € XCITATION ke B
TACH | {s] i Ly
238w 800 cPs &7
28v X DIMOD REF,
SUPRLY - i W
FOAI4 AUTO POLOY REF
TR¥
15w 800 v~AAC o
. - L%
ER EXCITATI g
— 256 XC ENCOOD EXCITATION ey
——————] ENCOOER
EXCL 2) %,
(120w SERVO POWER
6w oW,
22 W D-a COMVERTERRELAYS 32
"
\ 40w ENCODER ELECTRONKS = ai
w,
80w
o Ow,
-‘T—l' v — —— R — e —
] o .?r‘. 179 W TRANSIENT | SWITCHING CONDITION LIGHTS (D)
r BLOCK NETWORN 119w,
OIODES
SIRCE c;;r; 260 W HOURS AW MAX A\ GOOI 6V 400~NOICATOR ¢iLLUMMATION LIGHTS 280K .
et aw
NvERTE R FOR DIMMER (6w) " . 1%
2D PRIMARY GUIDANCE ¢NAVIGATION LOAD NOTES:
ON PRIMARY T 2BVEE Q) TO SeC
OOE: TOTALS: 38440 W HOURS () INTERMITTENT OPERATION
:::'C::’:T:ﬂ 1903 W MISSION AVG (LESS TrAN  CN-TIME)
D) 22w, " ZERD° G ENVIRONMENT
#0MEASURED 1

JIW,“ONE™ G ENVIRONMENT

(4) TO UGNAL CONDITIONING ASSEMALY

(5) REQURTS NO THERMAL LOAD
ON SPACECRAFT COCLANT

Figure 2-1 Electrical Load on Primary +28 VDC Power Supply
for Block I (100 Series) Systems

BIA8 W WORST POSSIBLE
J%BOW ALL SYSTEMS OPERATING

DATE _7/15/65 PAGE 2-5_



BLOCK I
COMMAND MODULE

S19BA §° 12
STIEM L °T9

§)18M 8 °G2¢
SHEeM 8°9TT J30 IXS 9jexedQ sondp
S} em 8621 uQ IXS 9jeradQ sopdp

9jeradQ 0BQq *
Aqpuels NN

L
9
2j812d0 NI 'S
1
g
4

S118A () *CT fqpueig 0oy
S1IBA () °G2T 9je12dQ DOV ‘T
L°9L 00 |0 L°9L 0°ST 10°0 |29 |00 |co |00 |z 0O B Ayanowy | g
(L'9‘c'n
6°£e¢ g0 0°8T p'gIe 0°6TT | T°9L | 2'9€ | 6°12 |00 | 2'0% | g ¢z (WRe3IABN asanoopiy) sBunydig juexag | g
| (9 ‘1)
L'981 0°0 0°0T L 9LT 0°STT | 0°0 [ 298 | 0°0 )o0'0 [0'0 |g'cz I0uoly B £31apomy | g
| | (L's‘'y'D)
0°68S G'0 L'8T 8698 0°STT [ €°2L | ¢'822 | 6°12 | 1°22 | g'eg | g°py (uonredianN 31qx0-mory) s3unpeay, yrewpuey | 5
(2's ‘g ‘1)
| | (uopyBBiABN 3san0Ip: W) s3upydig eKag
0°'86¢ G0 L'81 8°8L8 0°STT [ T°9L | $°832 | 6°12 | 1°22 | 470% | o1y swowwldny NI | g
(5 ‘1)
SIaAnduep xofeyy
. . . 10JJUOIN B L)ApjoBy]
| 8°0s% 0°0 L0t ["0b¥ 0°STT 1 070 [ 9°822 | 0°0 [ 12200 | g'py BUORD01I0D 98200 Wajjuo) A yspdwoddy | v
pro 1suwnxy | opg uB00) hu% Va0 | NI | vdo | nwr | vg
O | NI
1%01a30013 sondp Pue }|5/s uo peog pue pue (819491 Jamod) M
ona [sutIoyy, | oRa o%a | Aoy N9 0
VSd gr naod VEN e
8Wwaisfg (sataag gor) I 19019 103 L31A110Y NBD) sA (s118M4) uopjedyssiq J9MOd [vujwopN ‘TII-2 a1q8L, e
LW LN PSS Y0

DATE7/15/65

PAGE_2-6



" ———— ) N R e

. Ty =y =t -

0¥y 8¢ 092°0 09L°8 08581 0€€°0 181" 1 GIT"2 112°L sanoy ¢G*86T [TI0L
sanoy I€°IvI SPBM L 9L
8€8°01 = 61L°8 - - - 6112 — aojuoly B Ayranovu] | g
sanoy 0£°0 S1eM 5 EEE
10170 9000 610°0 - - 8€0°0 - 8€0°0 (uonyeSiABN 951n02pPIN) S3unydig uvIXag | I
L SINOY GE°0 SeAM L 981
— 9900 - 220°0 - - - - 7500 Jojjuol 3 LypapoTul | d
—_—
= 8aInoy £8°2 S11eM (686
= 999°1 090°0 - 2326°0 0€£°0 - - PSe°0 (101 eSIABN 31QI0-M0T) BupREL], JITWPUTT | D
=
N
O [ a— | sanoy g0‘6  S1NeA 0 °86S
w -r— (uonyediaeN 9SIn0COpI|) S3upydis IULIXIS
X 62¥°S ¥61°0 = 866°2 - Zh1° 1 - ee1" 1 sjuawudlV NI | 9
/M
o=
o sanoy ZI'shy SVEM 8°0SP
= J03fUOIN 7 A3TAROBU]
o sxoanougpy Jolen
0¥€°02 — - 00L° 71 — —_ — 0r9°S UOI}291100) 9SJIN0) WAIJuo) 1§ ysijduoddy | v
1ei10L sanoy [6°IT | SINOY 96° I[¥I sanoy £L°9S | SInoy g8°g sanoy g0 ‘6 | sanoy Ig°THPT | SINOY 8L LS q
speMm $°12 SPEM L° 19 SHeMm 8°62¢ | SHEM 8 OTT S1BM 8°GZT SIEM 0°G1 s§19eM (0°GZ1 a
9jexadQ Aqpueig 2j3exadQ JJ0 jueIXog NO uTIXas Aqpueig jeaadp f1A1I0Y NBD 0
ona () NI (9) Nt (s) sondo (v) sondo (g) 09V (2) 0oV (1) N
(yayy) uonydumsuo) A3aauy

ﬁ A Wy ey mm Ay i e an ey S T e - B Bl . R P Tear ooy, —wil e ey 3 B T DS ST Ok - oW e ORI N SO IR e

UOISSIIN QIO JeunT ABQ-L7 8 0] o[1jold uopdumsuo) A3Ioug SINPo pPuBWWO) (SO1IaS 00T) 140019 *Al-Z 2198l

R e e i o A L e

e gy ke - el e

PAGE 2-7_

DATE7/15/65



ey SR Ry

S Tordll ™ - . i WS W AN e

ANz

-

TP T kol ey e g

BLOCK 1

COMMAND MODULE

2-5 STATUS OF COMMAND MODULE AGC PROGRAM

The Block I Command Module program status (Table 2-V) reflects the lunar landing
mission exclusive of the stabilization and control function.

The Block II Command Module computer program, which contains S&C functions, is
in the process of being calculated and will be reported when the values become established

Table 2-V. Current Memory Capacity of Command Module

AGC Programs (7/15/65)

PAGE__2-8

| - Memory
Item Words
List Processing Interpreter 1762
AGC Executive 318
AGC Waitlister 190
AGC Self-Check 389
G&N System Test 1699
Display & Keyboard 2347
Input/Output Control 1769
Navigation 1775
Powered Flight Guidance & Attitude Control 1052
Prelaunch Alignment 782
In-Flight Alignment* 925
Re-Entry 1543
Re-Start and First Start 468
Mission Sequencing (202) 260
Miscellaneous 497
17476
*Estimated.
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