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ABSTRACT 

The System Status Report is distrihvted monthly on the 15th. This rnm+h"s  

revision (E-1142, Rev. 18) contains, in general, the following informatam far the 

Block 1 and I1 Command Module and LEM equipment configurations: weipht,s, centers 

of gravity, moments of inertia, power requirements, status of computer pwograms, 

and yeliability figures 

t 
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1-1 INTRODUCTTHQN 

The definition oi what constitutees Block 1 and Block I1 Command Module and 
LEM hardware is contained in the Glossary, section 5 of this rey;oPt. 

The following inforqat.ion PS included in this monthP$ report: 

(ij Command Moduie, Biock 1 - weights, csnt6rs of gravity, moments of 
inertia I arid power requirements 

(2j Command Module, Block TI - weights, power requirements, status of 
computer progx anla and rehability figures e 

i 3 1 LEM - weights, power a equirements and reliability figures 

1-2 ACCUR,ACY 

The accuracy of numerical v a l u e s  reported in this revision should not be consad-. 
ered to be within the tolerances implied by t he  significant figures quated, The re-  
ported values, although based uron the most current information, are subject to nor " 
mal changes a s  design and det dopment phases approach completion 



BLOCK I 

COMMAND M O D U L E  
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SectiorY 2 

BLOCK I COMl'K4ND MODULE DATA 

2-1 WEIGHTS 

Table 2-1 presents the weights of all R1oc:k I equipment, grouped according to 
specific location within the Command Module. Weights are reported to the corn-. 
p o n d  level and to the nearest tenth of a pound. 

Given component weights are identified as estimated, calculated, and measured 
in tne order of increasing accuracy. 
Aviation as follows 

These terms are defined by North Amer icar- 

Estimated weights (E: a r e  based on rough calculations, Calculated weights ( C  J 

a re  based on detailed calculations made from Einal production drawings that will be 
used to build flyable equipment. Measured weights (M) are the actual weights of 
equipment built to the production drawings. 

Since most weight values now yeported can be classified as only estimated 
weights, MIT herein aifixes a prime to the (E\ symbol, i. e . ,  (E')5 to denote values 
which MIT, for various reasons, feels to be more accurate than estimated values 
yet which cannot be defined as either calculated or measured weights. 

NoTth. American Avatirm ~ 1 1   TOT ~ d c  and be responsible for  .: ~ald  p l d r e  iMejgkt .5  

which a r e  not integral with @id;rnc,e and navigation equipment. 

2-1.1 WEIGHTS STATUS REPORTING. Table 2-1 also offers a comparison of pre- 
sent component weight values with those listed in System Status Report, E-11-42 (Rev.  
IT), February 15, 1964. All weight, changes are explained in paragraph 2-3. 

2-1.2 SPEC, WEIGHT, 
MSC weights," that is, goals set forth by MSC in a memo to MllT dated December 5,  
1982. 

The "Spec, Weight." column in table 2-1 contains "proposed 

2- 1.3  DESIGN LOAD WEIGHT. 
estimate design weights assigned to G&N subassemblies attached to the spacecra-ft 
struc.ture. 
at NASA Coordination Meeting No ,  €!? that one total weight figure for support.ed G&N 
load be assigned for structural design use. 

The "Design Load Weight" column contains wor st- 

These values are included ir_ this report as the result  of an S&ID request. 

MIT herein assigns a total GRkN 
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BLOCK I 

COMMAND MODULE 

design load weight, in table 2-1, which does not include items termed "loose stored 
items." The breakdown of this total weight into the individual items of column tldtt is 
typical only 

2-2 BLOCK I SPARES 

The Block I weight status summerized in table 2-1 separates the weight of possible 
spares  from the main body of the table 
ment Test  Plan activities now under way at $&ID which are defining Block 1 G&N usage 
Since any spacecraft flights involwinig Block 1 G&N hardware will be unmanned o r  of only 
limited duration, the need for carried spares  is doubtful. (Block 11 G&N will ca r ry  no 
spares in any event.) Because Block I was originally designed to use spares  for Enflight 
repair, the weight of possible spares  is listed separately for  infarmation in  table 2-1 

This was done in recognition of the DelreIop- 

2-3 REPORTED WEIGHT CHANGES 

Weight changes since last month's report E-1142 (Rev. 171, February 1 5 ,  1964, 
a r e  explained below 
history of the Command Module G&N eqiJinment, 

See Appendix A which presents,  in chart  form,  the weight change 

2-3.1 SXT AND SCT. The 0 5-lb weight increase for  both the SXT and SCT is based 
upan Kollsman Instrument Corpordion'a r eport "Attachment A" dated Februal-y 4 ,  1964, 
which is a revision to KIC's "Apollo Oplical Unit. Center of Grawty Report" dsted De - 
cember 15, 1963,  

The SXT Shaft, Gea.1 Box .Assemb!y (P/N L011705), the SXT Index Head. Assem'nl i 
(P /N  1011701), the Servo Motor Tachometer Generator (P /N l O l O 6 l O ) ,  ,and ihe SCT 
Sha-ft Drive Gear Box Assembly (P/N 1011703) were all found to weigh mere then pr-e - 
vious estimates I 

2-3 2 G&N INTERCONNECTION ASS;". The 5.2-pound weight decrease resuIde from 
a partial weighing of the AGE 4 G&N Interconn.ect,ion Assembly. 

2-3.3 SIGNAL CONDITIONER I S S S Y .  This assembly has been added t~ Block 1 to pro  
vide signal conditioning for telemetry ir, the early R&Dfl.ights using Block 1 QW. Its 
weight represents the va r i m s  sigmF c7rmditioaiing modfiles a mounting frame and hard- 
ware, wiring, and connectsxs. Changes wil l  possibly be required for the various m1s- 
sions. These changes wi l l  be made in h? appropriate modules and in the frame int,er- 
wiring. It, is assinned that, 1,hi.s can be done within the same envelope usfng tbe same 
module mounthg interface t r o m  NE. svstem t,o the text. 

P A G U  DATEu~L~Lu 



BLOCK I! 

COMMAND MODULE 

1 -  

2 

2 - 3  4 PSA. The 0.4-pound increase results from the added power supplies required 
for the Signal Conditioning Assembly 
three isolated power supplies: (1) The2 5 VDC Signal Conditioner Bias Supply provides 
a bias for  those signal conditioner outputs that can range between - 2 . 5  Y awl + 2 . 5  TI. 
(2) The 28 VDC Pressure Transducer Supply provides power for the IMU Pressure 
Transducer. 
active signal conditioners. 

They are located in tray 1 0  and consist of 

(3) The 20 VDC Sqgnal Conditioner Supply provides power for all the 

2-4 IDENTIFICATION OF BLOCK I G&N EQUIPMENT 
BY ASSEMBLY DRAWING NUMBERS 

In response to an NAA letter (64 MA 2032) to MIT/IL that Block I G&N equip- 
ment nuilienclature (as called ~ i i t  irb E-1142) bz idzntified by Z S S C ~ ~ ! ~  dra~li.;.,g ?a%- 
hers ,  Appendix B was added to this renar t .  Appendix B shows the Blsck I !-stallation 
List which identifies Block H flight hardware by assembly drawing nirmhers. To this 
list MlrT has added the E-1142 G&N equipment nomenclature for identification pur- 
poses,  This additional information should in no way be consideTed as an official 
part  of NASA drawing number 1014999 

2-5 CENTERS OF GRAVITY 

Table 2-11 presents the centers of gravity of each weight, component o r  packaged 
assembly, determined with respect td the basic X, Y, Z ,  axes of the Command 
Module. Center of gravity values a r e  given to the nearest  tenth of an inch. 

2-6 MOMENTS OF INERTIA 

Table 2-11 also presents the moments of the inertia of each weight component 
o r  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 and Z axes of the Command Module. 

2-7 COMMAND MODULE POWER REQUIREMENTS 

The power requirements of the Command Module G&N equipment on the primary 
4-28 VDC power supply are shown in figure 2-1 ,  which presents the magnitude and 
location of dissipated power values on a subassembly level. This chart assumes a 
14-day lunar orbit mission a s  defined by S&ID for power profile compirtation (Ref: 
S&ZD letter 63 N4 7332). 

Table 2-111 shows t,he magnitude and location of power dissipation for the estab- 
lished G&N activities, each of which consists of various power levels of operation. 

P A G E a - 5  
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BLOCK I 

C O M M A N D  M O D U L E  

2 b b I W  

Figure 2-1. Electrical Load on Primary +28 VDC Power Supply 
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COMMAND MODULE 

Table 2-IV shows the energy rp,quwements for each G&N activity a power 
level basis ,  The table is  based upon NIT letter AG 679-6 "G&N Bmver 13 ofde 
Status '' dated Angust, 14, 1963 The vertical column to the left inuiLdtes ?he va-pious 
G&N activities (phases of operatio.1) for  the model 14-day mission submitted hy S&ID 
in S&ID letter 63 MA 7332. This c ~ ~ i ~ r n n  also indicates the power consumption and 
operating time fo r  each specific a.ct.ivity The top row indlcates the various power 
levels along with the power c ~ ~ ~ u r n p h o n  and operating time of each power level 
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COMMAND M O D U L E  

BLOCK I1 

Sec,tion 3 

BLOCK 3 COMM14ND MODULE DATA 

3-1 RELIABILITY 

The following numbers do not assume the use of inflight spares OK repair .  The 
estimated Command Module G 6 N  reliability is based on the 138-hour mission a s  de- 
fined in the Lunar Landing Mission Design Plan, 

Table 3-1. Reliskil i ty (as of 3/15/64) 

ssion Success 

0.999913 
0.999954 

Total GSLN System 0 . 9 8 2 4  

*Certailr assemblies furxtion continuolasly. 

3-2 WEIGHTS 

Table 3-18 presents the weights of all  Block I1 equipment. Refer to section 2-1 
for a general explanation of weight ~ e p o r t i n g  

3-3 REPORTED WEIGHT CHANGES 

Weight, changes shown in column (c _" bj of table 3-11 are explained below. 

3-3,1 SXT AND SCT. See section 2-3.1. 

3-3.2 G&N INTERCONNECTION ASSY. See section 2-3.2. 
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BLOCK I1 

COMMAND MODULE 

3-4 STATUS OF COMMAND MODULE AGC PROGRAMS 

Table 3-111 lists current Command Module memory estimates and the status of AGC 
programs. The status of LEM AGC prcgrams is not reported a t  this time. 

A high and low word est,imate is given with each program. Each status is defined 
a s  follows: 

(1) Planning stage 
(2) Programming stage 
(3) Checkout on AGC simulation 
(4) Checkout on G&N simulation 
(5) Checkout on AGC 

Table 3-111. Current Memory Estimates and the Status 
of Command Mod 

Program 

,* 

List Processing Jnt erpr et er  
AGC Executive 
AGC Waitlis ter 
AGC System Exerciser 
G&N System Exerciser 
Display, Keyboard, and Telemetry 
Input, /'Output Contr 01 
Midcourse & Orbital Navigation 
Midcourse &, Orbital Guidance 
Prelaunch Platform Alignment 
ln-Plight Platform Alignment 
Re-entry Control 
Injection and De-Boost 

Sub-total 
Restart:!::': 
Aim-Poin.t Determination & Abort*" 

e AGC Programs 

status 
Memory Estimat,e 

(words 

High 

17122: 
253* 
145:> 
500:: 
650::' 

1500 
1500::: 
2000 

500 
400 

1024" 
1800;: 
1000 
12984 
2000 
4000 
18984 
- 

Low 

1712::: 
2 5.5 ::: 
145.:: 
250::: 

400" 
1500 
1092::: 
1500 
500 
350::: 
900 

1 2 0 w  
400 

10202 
1500 
2000 
13702 

__I 

'::These items have chamged since the las t  report ,  E-1142 (Rev. IT!, dated FebruaIy 
15, 1964. 

**Not previously estimated since studies had not. progressed to the point where intelligent 
estimates could be made. 
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BLOCK 11 

COMMAND M O D U L E  

3-5 POWER REQVPREMENTS 

The power requirements of the Hock I1 Command Module Ci&N equirment o r L  

the primary +28 WDC power supply a r e  shown in figure 3-1, which present the 
magnitude and locatlon of dissipated power values on a subassembly level, This 
chart assumes a 14-day lunar orhlt mission as defined by S&ID for power p o f i l e  
computation (Ref: S&ID letter 63 MA 7332). 

Major changes to Block I1 power requirements, as compared to Block 31 
requirements; a r e  due to the use of two computers and electronic CDG’s 
Block 11 system. 

the 

A chronological time line and power profile for the Block I1 Command M o d u h  
is presented m Appendix e. 
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Figure 3-1. Electrical Load on Primary +28 VDC Power Supply 
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Subsystem 

- 
L U N A R  E X C U R S I O N  M O D U L E  

Probability of 
Mission Success 

I 

Operating Time (hrs) . 

Section 4 

LUNAR EXCURSlON MODULE DATA 

4-1 RELIABILITY 

The numbers in T a J e  J -  -I do not assume the use of in-flight spares or repair 
LEM reliability calculations are based on the guidance and navigation mission profile 
as directed by MSC for reliability planning. 

IMU 
AGC 
PSA 
CDU (5) 
OMU 

0.999 
0.99769 
0.99896 
0.998965 
0.999957 

Total G&N System 0.9946 I 
4-2 WEIGHTS FOR LEM 

Lunar Excursion Module weights are  presented in table 4-II. In general the 
data conform to the information contained in paragraphs 2-1 and 2-1.1. 

Column (a), "Target Weight, l 1  was taken from GAEC LMD 490-39, Enclosure 1, 
submitted to MIT a t  a weights review meeting on September 10,1963. GAEC reported 
that G&N weights associated with D&@ will be reported by them as part of the total 
spacecraft D&C. Therefore, target weights were  not given by GAEC to supply the 
five items denoted by asterisks in column (a). 

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

D A T U 4  P A G E 1  



LUNAR 

* 
EXCURSION MODULE 

. -  4-3 POWER REQUIREMENTS 

The estimate for LEM power and energy consumption shown in figure 4-1 is up- 
dated this month and is based upon recent command module G&N Block 11 data and a 
submission by GAEC of preliminary ICD LIS-390-2 which contains new changes in the 
LEM Electrical Load Analysis Form. 
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LUNAR EXCURSION MODULE 
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Figure 4-1. Electrical Load on Primary +28 VDC Power Supply 
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Section 5 

GLOSSARY AND SYSTEM DEFINITION 

I 

. 

Apollo Guidance Computer (AGC) 

CM BLOCK I A single complete flight computer containing all logic, memory, 
associated power supplies, and all interface circuits except those identified with 
the CDU's. Does not contain the associated displays and controls. 

Consists of two trays containing repiaceabie eiectronic moduies, the AGZ end 
connector, and toe plate. Does not include the necessary cold plate or  the G&N to 
S/C Interface Assembly which is located in the adjacent area. Space exists for  
carrying an extra spare pair  of AGC trays. These would not function in this spares  
location but could interchange with faulty trays in the active position. The spare 
t rays  are not included in this accounting. 

CM BLOCK I1 Two complete and active computers each having the same functions 
as the Block I AGC. Consists of two wiring matrix headers mounted on each side of 
the cold plate. This cold plate is not included in this accounting and must be moved 
up from the Block I configuration location. The modules of the "X" computer mount, 
on one of these headers, the lrYlr computbr on the other. 

Block I and Block I1 AGC's a r e  not interchangeable, 

-- LEM A single complete flight computer having the same functions as one of the 
Block I1 computers. Unless installation constraints yet to be determined prevent 
i t ,  the LEM computer will be physically identikal with the Block I1 computers. 

AGC Covers 

- CM BLOCK I Not required. 

C M  BLOCK I1 Two covers, one for each computer, may be required if it becomes 
necessary to seal the Mako connectors against moisture. 

OAT- P A G b  



LEM Same as Block I1 except that there is only one cover. 

AGC Spares 

CM BLOCK I Spare AGC modules o r  t rsys  as indicated. 

CM BLOCK II No spares for  AGC in Block 11. 

LEM No spares for AGC in LEM. 

Alignment Optical Telescope (AOT) 

CM BLOCK I AND BLOCK I1 Not in CM, see Optical Subsystem. 

LEM A 3-position periscope with single-degree-of-freedom manually read reticule for  
alignment of the IMU. 

Bellows Assembly 

CM BLOCK I AND CM BLOCK I1 Flexible pressure seal between CM structure and op- 
tical subsystem on NAV BASE for  penetration of pressure hull with optics. 

LEM Not identified separately in LEM. Is included in LEM as part  of the AOT. 

-- Book of Procedures 

- CM Not in CM; see MDV. 

K M  Book o r  other form of maps, charts,  procedures, instructions, etc. ,  needed for  
lunar operations. 

Coupling Data Unit (CDU) and Frame Assembly 

The CDU provides the necessary signal interfaces among the IMU gimbal angles, 
optics gimbal angles, radar  gimbal angles, angle registers in the AGC, the spacecraft 
autopilot attitude e r r o r  signals, and the tracking radar  command e r r o r  signals. 

CM BLOCK I Five interchangeable gear boxes each with necessary motor tachometer, re- 
solver synchros, and encoder with mounting framework. Does not include associated 
electronics which a re  located in the PSA. 

P A G L 5 . 2  DATE3/15/64 



. CM BLOCK IT 
electronic ~ 

located in same w l u m e  a s  RIork T CDIl’s. 

Functiondll? idenricdl ro Block J except the instrumentation is all 
hcludes all  support elect,ronics including special power supplp 2nd IS 

Changes in Tesolver svnchro characteristics and mode controls make Block H 
and TI CDU’s nonicterchangeahle 

LEN Interchangeable with CM B1or.k I1 CDU‘s. 

CM __I BLOCK I, BLOCK I12.-A2YD-L-gM Cold plates for the IMU are built into the TMU. 
Necessary cold plates for electronics a r e  part  of t h e  eqilipment s ~ i ~ p l i e r !  by the 
s pacec raft manu fax  tu re r 

C cn t r r 1 E _____ 1 e c t,r on i c s As  s e mb 1 y 

-___-- CM BLOCK I Consists of one power transformer, one relay and diode module, a n d  
a bracket end connector I Used to support display and control functions. 

CM BLOCK II May be relocated with other  similar functions. 

-- LEM Not defined in LEM. 

Coolant Hose s 

C M  BLOCK - T AND CM BLOCK ._ TI Consists of (1) three aluminum flex coolant hoses 
between IMU and spacecraft optic,s aad spacecraft, and optics and PMTJ, (2) brscket 
assembly screws and clamp, and (3) entrapped coolant. 

&M Not, identified as par t  of: LEM. 

-- Display and _._I_ Control/.Qollo -----I--- Gu i dance Computer (D & C /.AGC) 

---_x____I- CM BLOCK 1 AND BLOCK 11 Number displays and keyboard control associated with 
the operation of the AGC. Two dur,cf.ionzlly identical and parallel operation u c i t s :  
one in lower eqtiipment bay and o m  on main panel between left and center couches. 

-- LEM Identical to CM except only a single unit i s  required. 

D&C Electronics Assernbly 

C-M BLOCK-I. Consists of a chassi5, d r e l a y  and diode module, a Demod. Elect. 

DATE3 115 /64 PAGE-53 



module, a saturable reactor,  a time delay module, a connector, and wiring. Used to 
support display and control fund iovx 

CM BLOCK TI Similar but probably no+ Ldenticsl to Block I. 

~. LEM Nojt defined in LEM at. this time 

Eye Register for Reticule 
A _  

CM Not in CM. 

LEM Device or  equipment not yet defined i a  detail, to position the LEM pilot’s eye 
to use the window marking reticule pattern for landing point observation and selec- 
tion during the constant flight path phase of landing. 

Film CartridAes- 

CM BLOCK I AND BLOC.KLL. Consists of film cartridges and film for  map and data 
viewer- 

LEM Does not exist in LEM. 

G&N Indicator Control Panel 

CM BLOCK I AND BLOCK I1 Consists prima rily of controls and displays for  the opera- 
tion of the optics, MDV, IMU tempersture control, panel brightness control and attitude 
impulse control. It includes display and control elements, panel, panel wiring, and sup- 
porting hardware. Block I1 panel will probably coxltain horizon photometer controls also. 

LEM Not defined a t  this time for LEM. 

G&.N 1nt.ercom.Etion Assembly 

- CM BLOCK 1- Consists of PSA End Connector Assembly and interconnect wiring harness 
which electrically t ies together the assemblies that constitute a complet,ely integrated 
system ~ This term does not ihclude t h e  G&N to S/C Interface Assembly weight or the 
weights of harness support brackets which are an NAA responsibility. 

CM BLOCK I1 Similar to Block 1 but not interchangeable with Block I. 

LEN Not clearly defined but a t  present 1s mlled the AGC/PSA Interconnection Assy. 
Because of the wide separation. of G&N evmpanents, most interconnection will be accom- 
plished as part  of spacecraft wiring. . 



CM BLOCK I Interconnectioris be'ween the spacecraft wiring channel, t.he computer 
end connector, and the PSA end c m ~ ~ e c t o r .  Contains no active electronics. 

CM BLOCK II Similar in function to Blsck I except the configuration is much 
different and not, interchangeaSle w1 th Block I. 

LEM Not identified yet as a separate item in LEM. 

Horizon Photometer -__ 

C?A SLOCK 1 Xot all E!Gc~ 3 s y s t e ~ s  wi:: coiitaiii this fiinctioii, bu t  io siippoi t 
expected early unmanned flights using Block I this will be incorporated into later 
Block I systems for preflight quql;ficaticn and flight test. 
below. Block I weights assume a n  horizon photometer. 

Equipment is defined 

~- CM BLOCK I€ An earth hcrriz,osr brightness photometer and automatic star tracker 
for navigation measurements against, the earth 's  illuminated limb. The sensors 
are incorporated into the head of the SXT, the weight of which includes this function. 
The PSA includes support electronics. 

-_. LEM Not part  of L:EM. 

Inertial _____- Measurement Unit (IMU) 

-________ CM BLOCK 1 Size 14 IMU (14-ir,ch . a s e  diameter) gimbal assembly including all 
parts inside hermetic case and including entrapped coolant. 

CM BLOCK 11 Size 12.5 IMU functioxilly interchangeable with Block I unit, but not 
physically mterchangea.ble with BlocA I, 

LEM Size 12.5 TMU as described above. 

1M.U Control Pan& 
--I___- 

--. CM BLOCK ______I_ I Consists of panel, wiring, attitude e r r o r  meter ,  CDU transfer 
switch, manual alignment switch, CDU mode control switches, connector, and 
support in g hard ware 

---___I.-_ CM BLOCK 11 Does not exist in l3lc1c.k IT. 
push buttons 

Moding is done by AGC program and AGC 

. 
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-- LEM Not defined at this time for  LEM,  

-- Indicator Control Panel 

-. CM BLOSK I and BLOCK H Consists primarily of controls and displays for the opera- 
tjon of the optics and the IMU temperature cortrol. Includes display and control elements, 
panel, pawlwiring, and supporting hardware 

LEM Not defined a t  this time for LEM. 

Loan I$- EJye - Re 1 ie f E yep ie c e s 

CM BLOCK I and BLOCK I1 Consists of a SXT and a SCT eyepiece to provide eye relief 
of at least 1,6 inches for  closed-visor operation. Used in place of normal eyepieces 
of SXT and SCT. 

LEM Long-eye-relief eyepieces for the AOT is included as part of the AOT in t.his 
accounting 

Map and Data Viewer (MDV) 

CM BLOCK I and BLOCK 11. Film viewer for display of maps, charts,  procedures, etc. 
Weight includes one film cartridge for  Block I MDV and tentatively two for  Block 11 MDV. 

LEM Not in LEM; see Book of PEcedures .  

NVB and Isolation Mounts 
___-I_. 

CM BLOCK I Rigid beryllium structure supporting the IMU d the optical subsyst m 
with its associated hardware. The NVB is attached to the spacecraft using flexible 
isolatiozl mounts to prevent spacecraft strains from distorting the NVB and the alignment 
hetween the IMU and Optics. These mounts also provide shock and vibra.tion attenuation. 

CM B L O C K 2  Functionally similar to Block 1 but will be lighter and provide for mount- 
ing the size 12.5 IMU. 

LEM The need for tieing the AOT and HMU together exists but is accomplished using 
structure provided by the spacecraft contract.sr 
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SXT: 

SCT: 

-I__ LEN - Yo!. ir. LEM, see AOT. 

-- CM BLOCK - I a~zd ~ BLOCK __  I! Covsists of the optical shroud and protective cover 

LEM Does not exist in LEM. 

. 



CM BLOCK I1 Similar in function to Block I but does not contain the CDU servos 
needed in Block I. Consists of a single plane matrix header to mount onto the cold 
plate with the modules plugging onto the t.op. 

-- LEM See Appendix A for weight breakdown. 

PSA End Connector Assembly 

CM BLOCK I Electrical interconnection between the PSA trays,  the G&N Interconnection 
Assy, and the G&N to S/C Interface Assy. 

CM BLOCK I1 Not identified as a separate item; will be part of the PSA matrix hea.der. 

-_ LEN Not yet defined. Will probably not exist in LEM. 

PSA Covers 

CM BLOCK I Not required. 

CM BLOCK I1 Protective cover to prott?:i$ t.he PSA module connections from moisture 
during flight 

LEM Sam.e as Block I1 except lghter in weight. 

- Signal Conditioner Assembly 

CM BLOCK I Condition signals for telemetry. 

- CM BLOCK I1 AND LEM Not used. 

- Two-Digit Rea.dout for Reticule 

-I CM NotinCM. 

LEM A 2-digit readout driven by the AGC f rom 00 to 99 to indicate range component of 
landing point using fixed numbered scale on window reticule. 

. 
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COMMAND MODULE 

Appendix C coi~tair~3 ~ o w e r  profile for the Block BI M Y  System in t t e  ("om- 
mand Module 1: ased  on the 3 4 -  thy  mi.jsiufi g;ve:xr NIT by reference S&;tD lett,ei 63 
MA 7332 1 7  May 1963 

The preliminary G&K g ~ i w e r  recpirernenta haQe been cai efdly  sider de rea and 
the G&S system energv ~-onsurny:ti~m is estimated at 55.6 kilowatt 4ioi 1 s .  
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COMMAND MODULE 

1 .  

‘ m  

Second Computer Update: Since the Block I1 G&N System has two 
computers, a time of one (1) minute was available to update the 
second computer after each sextant sighting, landmark tracking, 
and star occultation. For :irnilar considerations the second com- 
puter was turned on for additional fifteen (15) minutes prior to each 
major maneuver I 
AV Corrections: The major maneuvers a r e  defined a s  ascent, 
translunar injection, lunar orbit injection, transearth injection, and 
entry. A time of fifteen (15) minutes was established for the time 
necessary to accomplish and confirm each of the three AVcorrec- 
tions during transearth and translunar operations. 
IMU Operation: The IMU is in operation from pre-launch until after 
the first midcourse correction. 

Table C-I is a chronological time line and power profile fo r  the Command Module 
established from the assumptions and definitions given above. It is designed for the 14- 
day mission and illustrates the time interval involved, a s  a function of mission phase, 
and AGE operating modes (defined to include all necessary G&N activities) 

The column entitled mission phase contains the various phases of the nominal mis-. 
sion as defined by the NAA reference letter ICL 454-110-63-66 and corresponds to the 
associated time interval therein. The mission event column denotes a particular occur- 
rence at each listed time. For convience, elapsed time is recorded in both hours and 
minutes. Associated with each activity (or group of recurrent activities) is a beginning 
and an ending time. The “X“ in columns 1 through 7 marks the AGE equipment in oper- 
ation during each activity. Column 8 is the power level for the operating mode of the 
G&N activity. Columne 9 and 10 a r e  self-explanatory. 

Table C-II is a summary of table C-I which compares AGE mode operating times 
(defined as G&N activity operating times) with AGE equipment operating times and lists 
the respective energy consumption in killowatt-haws 
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