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A.

E-1142

SYSTEM STATUS REPORT
(Unclassified Title)

ABSTRACT
(Unclassified)

The System Status Reportis distributed onthe 15th of each month.
The areas of activity reported oninthis month's revision include, but are
not limited to, the following for the Block I 100 Series and Block II
Command Modules and Lunar Excursion Module equipment: configuration
weight, weight trend information, centers of gravity, moments of inertia,

electrical power requirements, computer programming status, and
reliability estimates,

by Apollo Staff
December 15, 1965
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ACCURACY

The accuracy of numerical values reported in this revision should
not be considered to be within the tolerances implied by the significant
figures quoted. The reportedvalues, although baseduponthe most current

information, are subject to normal changes as design and development
phases approach completion.
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INTRODUCTION

The areas of activity reported on in this month's revision include,
in general, the following for the Block I 100 Series and Block II Command
Modules and Lunar Excursion Module equipment:

Section 1 - Configuration Weight
Weight Changes

Weight Trend Information

Section 2 - Centers of Gravity
Moments of Inertia

Section 3 - Glossary and System Definition
Section 4 ~ Reliability Estimates

Section 5 = Computer Programming Status
Secﬂon 6 - Electrical Power Requirements

Additional material, not suited to this format, will be presented
from time to time as an appendix when it is particularly significant.
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SECTION 1

WEIGHTS

Weights are reported tothenearest tenth of a pound on a component
level. Each component weight is identified as estimated, calculated, or
measured in order of increasing accuracy. These terms are defined as
follows: estimated weights (E) are based on rough calculations; calculated
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.

Tables 1, 2, and 3, respectively, present the weight of all CM
Block I 100 Series, CM Block II, and LEM Guidance and Navigation
equipment based upon the most current information. These tables offer
a comparison of present component weight values with those listed in last
month's revision of the System Status Report.

Alsoincluded arethe respective control and design load weights as
assigned by NASA. The Control Weight is the maximum allowable total
weight of the Apollo Guidance and Navigation equipment for which MIT/IL
is responsible. Design Load Weights are restricted to individual
components and should be considered as ''not to exceed' weights. These
values represent a maximum within which design variations may cause
changes without need for renegotiation.

The row labeled "Bare Guidance System' is inserted to provide
for comparisons with similarly specified systems.

North American Aviation and Grumman Aircraft Engineering

Corporation will provide and be responsible for weights of cold plates
that are not integral with guidance and control equipment.
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After each table is an explanation of all weight changes reported
this month with each component weight increment or decrement. A
discussion of future weight changes of components presently being studied
will also be reported.

Special attention should be paid to the weight reduction proposals.
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Reported Block I 100 Series G&N Weight Changes

Horizon Photometer Electronics (-2.2 1b)

MIT receiveda NASA TWX, EG 44-438-65-693 dated 29 September
1965, deleting the Star Tracker - Horizon Photometer from Block I 100
Series systems. In compliance MIT no longer identifies the additional
electronics package mentioned above. The PSA does not reflect a similar

reduction in weight because dummy modules will be used in lieu of
operational modules,

14

UNCLASSIFIED]



L

NTIA

-
Frvei a
ke ..

o

(D1 LV S471) SONDd ITNAON ANVININOD IT 20719 A0 SALVLS LHOIAM LNIFHHEND 'z A9Vl

O

0°8 us.h.mv 0°'8 C'I+ | (A)¢c°9 (s1yS11g TRUOTIRILAQ 104q) £sSy aauoljtpuo)) 1eudig
0°G2 (3) 6 "Ll 0°0 () gL 0OV /O®d
0°LI () 1°21 0°0 (d) 1°21 [aued T0J3U0D J0}1BdTpUl N D
0°'z [(N)8°0 0°0 | (IN) 80 9031dady jaltey 24g Juor LDS
0°L A (IN) 8°2 0°0 |(N)8 "2 20a1dady 1,08
(W) ST 0°0 | ()G 92atdady XS
--- (3) 0°¢ 0°0 () 0°¢ £ssy a28ea01S 9031dakyg 1eonidO
G § () 1°¢ 0°0 (IN) 1°¢ prnoays 1ed1dQ
0°08 (3) 0°69 0°0 () 0°¢9 0OV
0°0F (d) 0°0¢ 0°0 () 0°0¢ Assy sSauJel 109UuU0dJ3jUl NBD
021 () 0°6 0°0 | ()06 Assy s01U0a303TT VdId
0 8¢ () 0°0¢ 9°0+ | () %°6% £ssy 0AJaS Jamod
.
(E)6°0 0’0 |(T)6°0 (om}) sasoH jue(o0)
(IN) 2 2% 6°0r | (IN) € 1% NI
0°0ST|| (F) L 21 0°0 (3) L°21 Assy smolrag
A (d) 6 "#1 0°0 (3) 6 "#1 SjunoiNl B gAN
dutaean) | aseg 1eo1dO
() 9° L% 0°0 | (IN) 9°L¥ LIS
LXS
\ walsAsqng 1eondo
0°0GS ﬂmv L*6¢ 0°0 () L°s¢g Assy NAD
AV LNIWAINOGA 4amoO1
J%www.._ §9/21 aduey)d S9/T1 juawdinbig DBND SNPON PUBWUIO)
i bwﬁwmﬂ snilels snieig *

h SRR B S B TR TR R Caluntun ue o)
nﬁ:rﬁeﬁ Lo 'S .3 - ¥ 0 uo e o M€ 1] o UJ.5h WU
HATS! Bl f pu v, g0 0 ¢ 4 1] 2ME] 3 Cuo - Y

'n&u ﬁﬁq &l tr-m_r.l o Y] w mw.rw.ﬂ :
. > 9 U e, ,0 B.U3 QP
$RUOGEN Byl du..se, & W b div ¥ Sd ¥ ULD fwowfiavp Sy},

010025 ¥10 aog
¢l U314y 031415871030

VY y
C(u..—r ) _

SWAYILIT ¥V2A € 07 G3asumoq
o

O

e

15

& F- },

=
[

o
| W

I\



A ) vad omvasy at ue O} g

ey AL L D p% ‘w_.%..”. B U o g il ...,._rr.r..n.w Oﬂ OONm mﬂﬂ DOD -
jouieiL ‘LY . : . | on B o W 3N pa AT
SO A L ,‘.,Cf,., e ot @ Busdy N—dl.uf N.M Z.mw.._..\ hd“..._, Ny ek
vl Th.r-,..“ i .r... ...k._.r.:.. a...f,w,urr“w.._u S 4l. m - -4 - ﬁ. _x T : e N
___m.L._.r._...r_ Mg Mowve sppT T F ¢ t.. J-...,Jmn..w J._.n .J 4 ___.1_. : ..., _,,. = PR

WI—,: Lim ! & W ® B ¥ Mo
‘Lssy NAD siesodoad uotonpay YItam II ¥001d PO[ITIUD UOTIOIS 993G H

's1y3117 TRuorieaado a0 pajoadxa

'sadueyd YSToOM DIND II Ho01d 99§
oq Aew (F) 0 '8 JO onTeA I2MO[ B ‘SIYSTII A Y X0F (A) 9°6 ST YOS 22U} JO YIToM 8L

*flquiassy 28ea1018 90atdaly 1eonidO 2y} jo uoljtugodal apnioul jou

saop juawudisse 3yStom sty “II/LIN ‘19sadeal ‘W "IN 01 ‘OdSY ‘Sunox ‘m ‘H "IN
woJj (g961 A1enxqay 01) §G-G9-HH-151-DF 12313131 UT paTyroads jystapm 10JI3U0D Tel0l,
"(VZeg# Sulieay

1 ‘co6T AIne 91 paudis) 91F-9SE10-T0HIN dDI woaj uase} age siydap peor] udlsadg N

SOTu0J19313 jxoddns NI pue sNdD

ay} jo suonixod NINI ‘DOV ‘NI - swalsAg aduepIny ated

B 8 "L91
4 WyS1am 10a3u0d

1e101 spunod ( ‘00 2y} uey} ssaf spunad Q°gg ST yjuowr STy} J0J 1yStom 1e10} pajaodaa ayJ,

--- 0°LLe | O°¢g+ € 'vLE TV.LOL
0°1 (d) 0°1 0°0 (d)0°1 (om3}) SPIOH PuBH TBIUOZTJIOH
SINALI AdHOLS dSO0T
0°S3 (d) S L1 0°0 (d) ¢°L1 O0V/O®Rd
VAUV TIANVd NIVIA

G| sese 59/11 _
% c%mma sniejs | adueyd snjeis qwuawidinbg DBHND 2INPOAl PUBUIUWIOYD)
- - -

(LNOD)(D1 LV SHT1)SONDd TNAON ANVININOD II 3007149 40 SALVLS LHOIIM LNIHYUND ‘¢ d1dV.L

o

O

O

16




UNCLASSIEIED

Reported Block II GN&C Weight Changes
IMU (+0.9 1b)

The measured value previously recorded is the weight of a "dry"
IMU. The increase in weight is due to the addition of (1) 0.30 1b - the
weight of an appropriate volume of entrapped coolantand (2) 0.55 1b - the
weight of the heat exchanger insulation. The value recorded this month
is the measured weight of a "wet' IMU.

Signal Conditioning Assembly (+1.5 1b)

The weight reported is a re-estimate of the operational telemetry
modules mounted ina pressurized container occupying the same volume
as the Block I DSKY. The weight increase is partially a result of the
effect of real circuitry rather than estimates on a signal count basis and
partially because of environmental protection considerations of the
packaging,

Power Servo Assembly (+0.6 1b)
The weight of the mounting bosses for the signal conditioning assy

have been added to the weight of the PSA cover., The bosses previously
were included with the SCA weight estimate.
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Block IT Weight Reduction Proposals
CDU Assembly

MIT is investigating a low risk approach toward effecting a major
weight reduction of the Block IT and LEM CDU assembly. The weight
reduction will be based upon the introduction of an integrated circuit
amplifier, field effect switchtransistors and the use of multilayer boards.
The integrated circuits and field effect switches would replace discrete
component amplifiers and AC computer switches in the analog modules,
This approach minimizes circuit redesign since it is based upon a
component replacement concept and allows for early designrelease. No
conceptual or functional changes in the CDU operation or mounting
configuration will be effected. Repackaging of the CDU on a single tray
would be accomplished with an attendant conservatively estimated weight
reduction of 11 pounds. A proposalisbeing preparedandwill betransmit-
ted shortly to NASA.

Signal Conditioning Assembly

A weight reduction program in this area is now under study to
further miniaturize the circuits and take a less conservative
environmental protection. It is estimated that the latter consideration
can remove about 1.3 pounds by using potting for moisture protection
rather than the present pressurized container reported herein.
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Reported LEM GN&C Weight Changes

INMU (+0.8 1b)

The measured value previously recorded is the weight of a "dry"
IMU. The weight increase reflects the addition of (1) 0.27 1b - the weight
of anappropriate volume of entrapped coolant and (2) 0.55 1b for the heat
exchanger insulation. The figure recorded this month is the measured
weight of a "wet" IMU. |

Signal Conditioning Assembly (+1.6 1b)

The weight reported is a re-estimate of the operational telemetry
for a piggyback mounting in a pressurized container on top of the PSA.
The weight increase is a result of partially the effect of real circuitry
rather than estimates on a signal count basis and partially because of
environmental protection considerations of the packaging.
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