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A NOTE TO THE STUDENT

The following pages contained within this handout have been revised since

the 1 November 1968 release: 4, 14, 17, 26, 39, 54, 70, 71, 84, 85, 86, 88, & 90.

These pages have been added to the handout since the 1 November 1968

issue: 45, 46, 77, 78, 87, & 89.

The following pages of the 1 November 1968 hardout have been deleted

from this publication: 62, 65, 66, 67, 71,73, 74, 87, & 88.

Due to the above listed revisions, additions, and deletions the pages in this
handout, beginning with page 45, have been completely renumbered. The
schematics, power distribution, and system data sections have been rearranged
to make the handout more convenient for you to use. For the location of
all the displays and controls associated with Sequential Systems, please

refer to the latest Displays and Controls drawings for CSM 106 and subs.
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CM 104 INTERIOR CONFIGURATION

LEB, RHEB, RHIEB, RHFEB, & RIGHT AB

VIEW LODKING DOWN & OUTBOARD
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TRANSLATION HAND CONT
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Master ;Ever;t:"s Sequence Controller (MESC)

Part No.: -

Mfr'd. by:

Dimensions:

Weight: .

No. of electrical receptacl°s
Relays~

Z1K1, Z1K2, & Z2K1
Z2K2
Z3K1
Z4K1
Z5K1
Z6K1
Z7K1
Z8K1
Z9K1
Z10K1
Z11K1
Z12K1
Z13K1
Z14K1
Z15K1
Z17K1
Z18K1
Z19K1
Z20K1
Z23K1
Z24K1
Z25K1

NPMNNMDMMDDNDNDNDN

NRNNNPNDNDNONDPNONNDNNDNNNDMODNN

(latching)

Qo go Qo o Qo Do Po o Do Po a go go L0 F0 0 B0 R0 o

Time Delays:

DIl & 12
D13 & 14
TDIS & 16

67

~ SECS DATA

. ME901-0567

Autonetics, Anuhelm, Cahf
14" x 14" x 8"

38 Ibs.

8 ea.

~ Babcock, 4 pole

42 non-latching & ‘2 latching
10 amps. continuous current rating

EDS Auto. Abort Voting

EDS Bus Changeover

Escape Tower Physical Separahon
EDS Auto. Abort Enable

Booster Cutoff & Abort Imhcte :
LES ‘Abort Lockup

CM RGCS Pressunze ~
CM-SM Umbilical Deadface
CM-SM Separation

Launch Escape Motor Fire

Canard Deploy

ELS Activate

Tower Jettison

Apex Cover Jettison

Direct Ullage

SLA Separation

RCS Enable Am

RCS Enable/Disable (latching)
SECS Logic Bus Amming
CM-SM Sep. Pyro Cutoff
Pitch Control Motor Fire -
Apex Cover Drag ' Parachute

Parko, resistance-capacitance-
transistor type, 18 ea.

0.03 sec. Booster Cutoff
0.1 sec. CM-SM Separation
11.0 sec. Canard Deploy

0 sec. ELS Activate

0 sec. SLA Separate

.8 sec. RCS Enable Am

0 sec. RCS Enable/Disable




SECS

D17 & 18
D23 & 24

i Lunar ‘l:)ocking ‘Events Controller (LDEC)

P 2

Pary. No.:
Mfr'd. by:
Dimensions:
Weight: :
- No. of electncal recepfacles-
" Motorswitch:

AN

L0

K1

Relays:

o _ Z1K1 (latchmg) & ZlK2
|- < Z2K1 & 2
| : Z3K1 & 2

Z4K1 & 2

Time Delays:

D1 & 2

Earth landing Sequence Controller (ELSC)

~ Part No.:
Mfr'd. by:
Dimensions:
Weight:
No. of electrical receptacles:
Relays:

DATA

04 sec. Apex Cover Jettison
1.7 sec. CM-SM Sep. Pyro Cutoff

ME476-0035

Autonetics, Anaheim, Calif.
11.5" x 6" x 8 5“‘ ' '
12 lbs. :

S ea.

Kinetics, 9 pole

1 ed. powered during transfer: only

15 amps. continuous current - rating

SECS Pyro Bus Aming

Babcock, 4 pole
7 non-latching & 1 latching
10 amps. continuous current rating

LM-SLA Separation Initiate

Docking Probe Retract No. 2
Docking Probe Retract No. ‘1
Docking Ring Final Separation

Parko, resistance-capacitance--

transistor type, 2 ea.

0.03 sec. LM-SLA Sep. Initiate

2 ea.

ME901-0001

Northrop-Ventura, Newbury - Park Calif.
7" x 4.5" x 3°

5 lbs.

4 ea.

Filtors, 4 pole

~ 4 non-latching

K1

68

5 omps. continuous current rating

Barpswi tch Lock-in




SECS DATA

K2
K3

K4
Tirﬁé Delays:
D1 & 2
Pyro Coatint;ity Verification Box (PCVB)

Part No.:
Mfr'd. by:

Dimensions:

Weight:

‘No. of electrical receptacles:
Relays: :

Z2K1
Z2K2

Z2K3
Z2K4

Z2K5 .
Z1K1
Z1K2

Z1K3
Z1K4

Z1K5

Reaction Control System Controller (RCSC)

Part No.:
Mfr'd. by:

69

T

Drogue Parachute Deploy =~

Drogue Parachute Releose & Pilot Pora-
chute Deploy -

Not Used

General Time, resistance-capacitance~
transistor type, 4 ‘ea.

2.0 sec. Drbgue Parachute Deploy
14.0 sec. Pilot Parachute Deploy

1 ea.

V16-540'l30

Space Div., North American Rockwell
Corp., McAlester, Okla.

10.5" x 7" x 3"

10 _lbs.
8 ea.
Babcock, 4 pole

10 non-latching 2 modules -5 ea.)
10 amps. continuous current rating

Sys. A Drogue Parachute Deploy
Sys. A Drogue Parachute Release &
Pilot Parachute Deploy Lockup

Sys. A Main Parachute Release -
Sys. A Drogue Parachute Releose &
Pilot Parachute Deploy

Sys. A Main Parachute Release:
Sys. B Drogue Parachute Deploy
Sys. B Drogue Parachute Release &
Pilot Parachute Deploy Lockup

Sys. B Main Parachute Release
Sys. B Drogue Parachute Relecse &
Pilot Parachute Deploy :
Sys. B Main Parachute Release

V36-447520
Space Div., North American Rockwell
Corp., McAlester, Okla.




SECS DATA

Dimensions: - 15" x 13" x 9"
Weight: - , 35 Ibs.

~ Ne. of electrical receptacles: . 18 ea..
Motomxfches - Kinetics, 22 pole

2 ea. powered during transfer only
5 amps. continuous current rating

S1 &2 © Sys. 1 & 2 CM-SM RCS Transfer

Relays: B . ~ Babcock, 4 pole
' 18 non-latching
~ 10 amps. continuous current rating

Sys. 1 Oxidizer Dump Valves

" Sys. 2 Oxidizer Dump Valves

- Sys. .1 Helium & Oxidizer Inter-
' °  connect Valves - | B

K4 & 10 - _ Sys. 2 Helium & Oxidizer Inter-

BRE
Qo Qo Qo
0 00 N

| _ connect Valves =
K5 & 1T S Sys. 1 Fuel & Oxidizer By-paoss
’ Valves
Ké & 12 : <. Sys. 2 Fuel & Oxidizer By-pass
- Valves

K13 & 14 Sys. 1 & 2 CM-SM RCS Transfer
Kis & 17 : Sys. 1 CM RCS Heaters
Kié6 & 18 5ys. 2 CM RCS Heaters

Time Delays: ' Eagle-Signal, resistance-capacitance-

transistor type, 14 ea.
TD1 & 8 | 42.0 sec. Sys. 1 & 2 Propellant
_ Dump Inhibit
TD3 & 9 - 5.0 sec. Sys. 1 Fuel Dump
TD2 & 10 | 5.0 sec. Sys. 2 Fuel Dump
TDS & 11 | 13.0 sec. Sys. 1 Helium Dump
TD4 & 12 | 13.0 sec. Sys. 2 Helium Dump
D7 & 13 13.0 sec. Sys. 1 Main DC Bus OFF
TD6 & 14 o 13.0 sec. Sys. 2 Main DC Bus OFF
Service Module Jeftison Contrcller (SMJC) 2 ea.
\ B
Part No.: ME®01-0569
Mfr'd. by: - Autonetics, Anaheim, Calif.

Dimensions: 13.5" x 5.25" x 5.75¢

70




- Weight:

No. of électricalv receptacles:

Relays:

Z1K1 & 2 (latching)
Z2K1 & 2
Z3K1 & 2

Time Delays:

22 TD1 & 2
 Z3 D1 & 2

- LM Separation’ quuencé Controller (LSSC)

Part No.: -

Mfr'd. by:

Dimensions:

Weight: : o
‘No. of electrical receptacles:
Relays: : :

ZIKl & 2
72K1 & 2

Time Delays:

D1 & 2

SECS DATA

"8 Ibs.

4 eq.
Babcock, 4 pole

4 non-latching & 2 latching

10 amps.. continuous current rating
SMJC Activate/ =X Translation
Positive Roll Initiate

Positive Roll Deactivate

‘Parko, resistance-capacitance-

transistor . type, 4 ea.

2.0 sec. Roll Initiate

5.5 sec. Roll Deactivate

2 ea.
ME450-0007
- Avutonetics, Ancheim, Calif.
10* x 8.5 x 4¢ '
5 Ibs.:

Babcock , 4 pole

‘4 non-latching
10 amps. “continuous current rating

LM-SLA Separation (LM legs)
LM-SLA Separation (Guillotine)

Parko, resistance-capacitance-
transistor type, 2 ea.

0.03 sec. LM-SLA Sep. (guillotine)

NOTE: All of the above controllers are fully qualified fortcmy spacecraft

environmerit.
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Launch Escope Motor
Mfr'd. - by:
Dimensions:
Propellant:

Resultant Thrust:

Bum Time:

Nozzle Cant Angle:

Nozzle Insert 1. D.:

Resultant Thrust Vector:

Pitch Confrol Motor

Mfr'd by
Dimensions:

Propeliant:

Resultant Thrust:

Bum Time: :
Resultant Thrust Vector:

Tower Jettison Motor

Mfr'd. by:
Dimensions:

Propellant:

LES DATA

72

 tockheed
‘26 inch diameter, 15.5 ft. long,

Propulsion, Redlands, Calif.

incl. nozzles & igniter

8 point stor grained solid usinga
polysulphide ammonium perchlorate
formulation

147,000 pounds force. (Ibf.) nominal
at 70 degrees F. & sea level boro-
metric pressure ‘
Total of 8 sec. of which the greotest
portion of the tofal impulse is deliv-~

~ered in the first 3.5 to .0 sec.

4 nozzies each canted 35 degrees
off the motor centerline
Y & +Y = 5.2 inches, ~-Z = 4.8
inches, & +Z = 5.6 inches
27Sdegreaoffsetofmotorcmter

line

‘Lockheed Propulsion, Redlands, Calif.

9 inch dia., 22 inches iong incl.
nozzle & igniter

14 point star grained solid using—a -
polysulphide ommonium perchlomhr
formulation

2,850 pounds force (lbf.) nominal

.at 70 degrees F. & sea level baro-

meiric pressure
0.5 plus or ‘minus 0.1 sec.
Coincidental with motor centerline

Thiokol Chemical, Elkton, Md.

* .26 inch dia., 55.5 inches long

10 point star grained solid using a
polysulphide ammonium perchlorate
formulation LR




" Resultont Thrust:
Bum Time:
Nozzle - Cont Angle:

Nozzle Insert 1. D.:
Resultont Thrust Vector:

8]

" LES DATA

73

32,000 pounds force (Ibf.) nominal

mmdeng.&sealevelburo?
" metric pressure
1.1 plus or minus 0.06 sec.

2 nozzles each conted 30 degrees
off the motor centerline

-Z = 3.5 inches & +Z = 3.2 inches -

40degnesﬁefofmotorcenter—
line -




N Apgx Cover Drag Parcchute

Mfr'd. by:

" How Dep'oyed:
Type: |
No. of Rings:
No. of Gores:

~=-No. of Suspensaon I.ma

Dimensions:
“Weight:

1 Droéue Pq;ochutes’

Mfr'd. by: -
'How Deployed:
~ Type: |
No. of Ribbons:
No. of Gores:
- No. of Suspension Lines:
Dimensions:
Weight:
Reefing:

" Pilot Parachutes

Mfr'd. by:

How Deployed:

Type:

No. of Rings:

No. of Gores: -

No. of Suspension Lines:
Dimensions:

Weight:

Main Landing Porachutes

ME'd. by:
How Deployed:

Type: - =

No. of Rings:
No. of Gores:

No. of Suspension Lines:

Dimensions:

ELS DATA

74

-9

1 e

Northrop-Ventura, Newbury I’brk,"Cnl‘if.'
Mortar G

Ring S5lot

9
12
12

# 7.2 ﬁo dio-

10 Ibs. incl. mortar
2 ea

Northrop-Ventura, Newbury fork, Calif.

Mortar
Conical Ribbon

36 =
20

16.5 f. dia. -

50 Ibs. incl. morlur

Single stage, 10 sec. from line stretch
plus o pemmanent skirt band

3 ea..

Northrop-Ventura, Newbury Pork, Calif.
Mortar |
Ring Slot

12

12

7.2 #. dia.

9 tbs. incl. mortar

3 ea.

Northrop-Ventura, Newbury Park, Calif.
Pilot porachutes :
Ring Sail

12

8

&8

83.5 &. dia.




ELS DATA

We:ghtr C 136 Ibs.
Reef'ng-;" o | Two stage, 6 & 'IO sec. from line
' stretch

2

NOTE: Al wenghts quoted which mclude a mortar do not include fhe wenghf
of thedual gos pressure ccrtndges in the breech. . ,
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QUANTITIES OF SECS CONTROLLED PYROTECHNIC DEVICES ON
THE APOLLO SPACECRAFT

Launch Escape Tower

Canard Thruster

Pitch Control Motor
Tower Jettison Motor
Loaunch Escape Motor
Tower Separation System

CM Fwd. Compt. & Docking Subsystem

Docking Probe Retraction Bottles
* Docking Ring Separation System
* Apex Cover Separation System (thrusters)
Apex Cover Separation System (drag chute)
* Drogue Parachute Deployment Mortars
* Pilot Parachute Deployment Mortars
* Parachute Disconnect Mechanism

'CM Aft Compt.

* Helium Isolation Valves

* Oxidizer & Fuel Dump Valves

* Oxidizer, Fuel, & Helium Interconn. Valves
* Oxidizer & Fuel By-pass Valves

* Circuit Interrupters

* CM-SM Umbilical Guillotine

SM Fwd. Compt.

Circuit Interrupters
CM-SM Separation System

Spacecraft LM Adapter

SLA Separation System
S-IVB/LM Separation System

Total

ONNMNDNN

S bhNAENN

N DDA A =

o

2
10
92

* Denotes live or expended pyrotechnic devices recovered on CM.

Reefing Lline Cutters

Drogue Parachutes, 8 eq; Main Landing Parachutes, 18 ea; VHF Recovery
Total - 32.

Antennas, 4 ea; and Recovery Flashing Beacon, 2 ea.
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APOLLO LAUNCH ESCAPE SYSTEM
DRAWING NUMBERING SYSTEM (V35-)

v34
COMPLETE SPACECRAFT |
GENERAL

V35-000002
| GENERAL ASSY.
LAUNCH ESCAPE SYS.

V35-30XXXX | | V35-44XXXX
BODY GROUP ELEC. INSTL.
LAUNCH ESCAPE SYS. LAUNCH ESCAPE SYS.
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DRAWING NUMBERING SYSTEM (V36-)

APOLLO COMMAND MODULE

V34
COMPLETE SPACECRAFT
GENERAL
V36-000002
GENERAL
V36-400001 V36-500001 V36-700001
POWER SYSTEMS INSTL. VEHICLE MECHANISM ELECTRONIC CONTRO
COMPLETE SYSTEM
V36-42XXXX V36-54XXXX V36-76XXXX
ELECTRICAL WIRING ELECTRO-MECHANICAL ELECTRONIC AND
ALL SYSTEMS EQUIPMENT DISPLAY EQUI PMENT
- V3644 XXXX V36=-57XXXX

ELECTRICAL SYSTEM
INSTL. - COMPLETE

EARTH LANDING SYS.

V36-59XXXX
PYROTECHNIC EQUIP.




APOLLO SERVICE MCDULE
DRAWING NUMBERING SYSTEM (V37-)

v34 |
COMPLETE - SPACECRAFT
GENERAL

V37-20000
SYSTEMS [INSTL.
COMPLETE

V37-50XXXX

V37-40XXXX |
VEHICLE MECHANISMS

IPOWER SYSTEMS INSTL)
COMPLETE

V37-54XXXX
SEQUENCER 1NSTL.
JETTISON CONT. SYS. |

V37 -44XXXX
ELECTRICAL INSTL.
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APOLLO SPACECRAFT LUNAR MODULE ADAPTER
DRAWING NUMBERING SYSTEM (V24-)

V34 :
COMPLETE SPACECRAFT
GENERAL

V24-008002
GENERAL ASSY,

SLA

8V24-790064
WIRE SYSTEM INSTL.
BUNDLE
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ACE
AOA
AOCH
BECO
BPC
CB

 CDF

CECO
CM
COl
CSM

D&C

DET
DS

- ECS

EDS
ELS
ELSC
EPS
ET
FDAI
FLSC
GPl
GSE

IECO

IPB

U
LCC
LDEC
LEB

LHEB
LHFEB

LES

LET
LEV
LOC
LOI
LSSC
Lv
MDC

MDF
MESC

ABBREVIATIONS

Acceptance Checkout Equipment
Angle of Attack

Apollo Operations Handout
Booster Engine Cutoff

Boost Protective Cover

Circuit Breaker

Confined Detonating Fuse
Center Engine Cutoff .
Command Module

Contingency Orbital - Insertion
Command Service Module
Displays & Controls

Digital Event Timer

Docking Subsystem
Environmental Control Subsystem

~ Emergency Detection System

Earth Landing Subsystem

Earth Landing Sequence Controller -

Electrical Power Subsystem
Event Timer

Flight Director Attitude Indicator
Flexible Linear Shaped Charge
Gimbal Position Indicator
Ground Support Equipment
Inboard Engine Cutoff
lliuminated Push Button
Instrument Unit

Launch Control Center

Lunar Docking Events Controfler
Lower Equipment Bay '
Launch Escape Motor ;
Left Hand Equipment Bay

Left Hand Fwd. Equip. Bay
Lunar Module ,‘

Launch Escape Subsystem
Launch Escape Tower

Launch Escape Vehicle

Lunar Orbit Coast

Lunar Orbit Insertion

MSC
MCC
MSFC
MSFN
MT
NR

Ol
FCM
PCVB

Manned Spacecraft Center
‘Mission Control Center
Marshall Space Flight Center
Manned Space Flight Network
Mission Timer -

North American Rockwell Corp.
OECO Outboard Engine Cutoff

Orbit Insertion
Pitch Control Motor :
Pyro Continuity Vrification Box

PGNCS Primary Guidance, - Navigation

PSO
RCS
RCSC
RHC
RHEB
RHFEB
RSO
SBASI

SECO
SECS
SC
SCS

SLA
SM

SMJC
SPS
B
T/C
TEC
TEI
THC
TIM
TLC

S TU
M
upL

LM Separation Sequence Controller

Launch Vehicle

Main Display Console

Mild Detonating Fuse

Master Events Sequence Controller

A-1

and Control System

Pad Safety Officer

Reaction Contro! Subsystem
Reaction Control System Controiler
Rotation Hand Control

Right Hand Equipment Bay

Right Hand Fwd. Equip. Bay
Range Safety Officer

Single Bridgewire Apollo

Standard Initiator

S-IVB Engine Cutoff .
Sequential Events Control Subsystem
Spacecraft :

Stabilization and Control Subsystem:
Spacecraft LM Adapter

Service Module ‘
Service Module Jettison Controller

“/Service Propulsion Subsystem
" Talkback

Telecommunications Subsystem
Transearth Coast

Transearth {njection
Translation Hand Control
Tower Jettison Motor
Translunar Coast

Translunar Injection
Telemetered or Telemetry
Up-Data Link




