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ABSTRACT

Report E-1142 (Rev. 10) presents weight, center of gravity, and mo-
ment of inertia values for all components of the Command Module guidance
and navigation equipment. Design load weights for Command Module com -
ponents are specified.

Power requirements of the Command Module G & N equipment upon
Primary +28 VDC Power Supply are also included.

In addition, this report presents weight estimates of the Lunar excur-
sion Module G & N equipment.

E-1142 is prepared monthly and distributed on the 15th of each month.
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Section 1

INTRODUCTION

1-1 INTRODUCTION

E-1142 (Rev. 10) is submitted in compliance with the documentation
requirement of weight, center of gravity, and moment of inertia data for
Apollo guidance and navigation equipment.

Section 2 presents the above information for the Command Module. In
addition, power requirements of the Command Module G&N equipment, upon
the Primary £28 VDC, are included.

Section 3, at present, includes only estimated LEM weights.

1-2 WEIGHT STATUS REPORTING

Weight changes since the last report, E-1142 (Rev. 9), June 15, 1963,
are shown and fully explained.

1-3 ACCURACY

The accuracy of numerical values reported in this revision should not

be considered to be within the tolerance implied by the significant figures
quoted. Numerical values will approach the established tolerances as design

and development phases approach completion.

i e
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Section 2

COMMAND MODULE DATA

2-1 WEIGHTS

Table 2-1 presents all weight items, grouped according to their spe-
cific location within the Command Module. Subsystem weights are reported
to the component level and to the nearest tenth of a pound.

Given component weights are identified as calculated, measured, or
estimated. These terms are defined by North American Aviation as follows:

Calculated weights (C) are weights based on detailed calculations made
from final production drawings that will be used to build flyable equipment.

Measured weights (M) are the actual weights of equipment built to the
production drawings.

Estimated weights (E) are rough calculations.

North American Aviation will provide and be responsible for coldplate
welghts which are not integral with guidance and navigation equipment.

2-1. ] WEIGHT STATUS REPORTING. Table 2-1 offers a comparison of
present component weight values with those listed in the previous Weight and

Balance Report, E-1142 (Rev. 9), June 15, 1963. All weight changes are
explained (see 2-2).

2-1.2SPEC. WEIGHT. The "Spec. Weight' column in table 2-1 contains
"proposed MSC'" weights, that is, goals set forth by MSC in a memo to MIT/
1L dated December 5, 1962.

2-1. 3DESIGN LOAD WEIGHT. The "Design Load Weight'' column contains

assigned worst estimate design weights to G&N subassemblies attached to the

spacecraft structure. These values are included in this report as the result
of an S & ID request, at NASA Coordination Meeting #8, that one total weight

figure for supported G&N load be assigned for structural design use. MIT/IL

herein assigns a total G&N design load weight, in table 2-1, which does not
include items termed ''loose stored items''.

Page 2-1
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2 -2 EXPLANATION OF REPORTED WEIGHT CHANGES

Component weight changes shown in column (c-b) of table 2-1 are
L explained below.

2-2.1 BELLOWS ASSY. The bellows and bellows seals, previously estimat-
ed, were weighed,

2-2,2 INTERCONNECT WIRING HARNESS, The weight increase is based
upon AGC cabling previously reported in the AGC weight.

2-2.3 AGC. The substantial weight reduction is based upon the adoption

of the LEM computer configuration in the Command Module. Major reasons
for the change were: (a) Better packaging arrangement, (b) Substantial
weight reduction, (¢) Improved volumetric efficiency, and (d) Improved
thermal interface.

A

2-2.4 SPARE TRAY, Increased volume of the spares area in the new com-
puter configuration(see 2-2.3)has led to a re-evaluation of the spares to be
stored.

i 2-3 CENTERS OF GRAVITY

Table 2-2 presents the centers of gravity of each weight component
or packaged, which are determined with respect to the basic X, Y, Z axes
of the Command Module shown in figure 2-1. Center of gravity values are 'j
given to the nearest tenth of an inch. i

| 2-4  MOMENTS OF INERTIA

Table 2-2 also presents the moments of inertia, of each weight com-
ponent or packaged assembly, determined about each of the component axes
which (1) run through the center of gravity of the component and (2) are
parallel to the basic X, Y, Z axes of the Command Module.

2-5 POWER CHART

The power requirements of the Command Module G & N equipment,
upon the primary * 28 VDC, are shown in figure 2-2. This chart assumes
a new 14 day lunar orbit mission (previous reports assumed a 200 hour
mission) in which the calculations were riade with the IMU on during the

lunar orbit period. More reasounaniy, the IMU would be off during this
period. This would reducc tt.e energy requirement by about 45 KWH.

Date 15 July 1963
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Section 3

LUNAR EXCURSION MODULE DATA

3-1 WEIGHTS

Table 3-1 presents LEM G&N weights and is similar to table 2-1 (see
section 2). ''Spec.' and '""Design Load" weights for the LEM are not available
at this time.

The indicated weights are based upon a fixed telescope installation. A
32 pound weight saving in the LEM is estimated in using the fixed telescope
installation instead of the articulating telescope. Useful references regarding
this subject are:

1) Apollo Project Memo No. 594 11 June 1963

2) MIT Confidential letter AG 448-63 11 June 1963

3) MIT letter AG 451-63 11 June 1963

3-2 EXPLANATION OF REPORTED WEIGHT CHANGES

3-2.1 TWO DIGIT READOUT FOR RETICULE. This item should have been,
but was not, included in the previous report, £-1142, Rev. 9.
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