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PREFACE

This document, prepared by the Flight Control Division, NASA, Manned
Spacecraft Center, Houston, Texas, with technical support by North
American Rockwell (NR) and Service Technology Corporation (sTC),
reflects the Command/Service Module Systems for S/C 116 through 119 as
of April 20, 1972.

Omitted from this first publication are Sections 5, T, 8, 9, 10, three
figures in Section 3 and one in Section 11. When this material is
subsequently published, it will be distributed in document change
packages, which may also include revisions to previously published data.

Major emphasis is on material for use by the flight crew and flight
controllers during mission operations. Caution should be exercised in
using the systems drawings or other information in the handbook for
other purposes.

Comments concerning the general contents of this handbook should be
directed to FC3/Mr. Fred Whitehead, Jr., NR, Flight Operations Support,
713-483-6206.

This document is not to be reproduced without written gpproval of the
Chief, Flight Control Division, Manned Spacecraft Center, Houston, Texas.

Approved by:

Melvin F. Brooks
Acting Chief, CSM Systems Branch

Dolon: 7 e /ﬂf

‘Fagene F. Kranz
//  Chief, Flight Control Division
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CSM
SECTION 1 s/C 116-119

STANDARDS

GENERAL DRAWING INFORMATION

Cross-indexing

General drawing confiquration

The X coordinate zones are marked alphabetically from the
right-hand edge of the sheet (including the 1/2 inch margin),
The Y coordinate zones are marked numerically from the
bottom right-hand and left-hand corners of the sheet.

o
L]

—
. .
S
—

—-4—— X Coordinate ———————

Y Coordinate
X XXX

\ /| ~—}—Title Block

Drgwing Locator Abbreviation
(Short Title) and Number

1.1.1.2 Component |ocation code
The component location code is used to reference controls
(on the control-display figure) and components (on the
overview drawing) into the detail system drawings,

3 - Drawing Locator Number for the
0 given detail subsystem drawing
ha K - X Coordinate
4 - Y Coordinate

Technical Zone References
.1 Zone reference

—
o
. L]
RN

X Coordinate —\ /— Y Coordinate
"7

XX X ~<———When this number appears it
refers to another drawing.
When there is no number the
Zone refers to another area
on the same drawing.

1-1
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1.1.2.2 Power intra-drawing
(Section to section within the same drawing)

To Power g 5 xe Identification
Load

Identification XZX @4 gg?:Tcs ot

1.1.2.3 Power inter-drawings
(Drawing to drawing)

To Power< < 7 ) XZX Identification
Load

X .X <«—Ref drawing no.

iee s From Power
Identification XZX @< Source

Ref drawing no ., — X .X

1-2
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1.2 LINE LEGEND 1.2.4 Component Enclosures
1.2.1 RE Cable
— Title XXX
(Directory
— | Type)
1.2.2 Electrical Line,
Power and control
— 1.2.4.1 Main enclosure
1/16-inch solid
1.2.2.1 Electrical connected black line
—
1.2.4.2 Sub enclosure
1/32-inch solid
btack line
1.2.4.3 Component enclosure
with crew (manual
control)
1.2.2.2 Electrical crossover 1/16~inch dashed
black line
N I T TS G D IR S -
l 1.2.4.4 Module interface and
systems assembly
1/ 8-inch dashed
black line
s 0
cM® EsM
1.2.3 Directional Flow . .
Arrows 1.2.5 Mechanical Linkage
— — 1.2.6 Timing Pulses
Source HZ>— -

1-3 .
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1.3 PIPE LEGEND 1.3.2.3 Nitrogen
1.3.1 General
1.3.1.1 Plumbing connected N N
1.3.2.4 Helium
\ | 1.3.2.5 Primary Coolant
7z 7 7
1.3.2.6 Secondary Coolant
X X
1.3.2.7 Fuel
1.3.1.2 Plumbing crossover m
1.3.2.8 Hydrogen
- = ms
A A 1.3.2.9 Steam
- 4
S § S S
1.3.2.10 Suit Loop
1.3.2 Line designation
1.3.2.1 Water 1.3.2.11 Sense Lines
) )
1.3.2.2 Oxygen 1.3.2.12 Oxidizer
0 0 ANNN AN
1.3.2.13 Others

(identification)
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1.4 TELEMETRY SYMBOLS S/C 116-119
4.
1 1 Measurements Tetemetered Measurement Number: Should include
the letter associating it with the
/Y_ transducer type. Alternate system
measurement numbers and PCM codes
[ q\ may appear near the TM bubble.
] Measurement Name
\ - ~ Measurement Range
\ < // High Bit Sample Rate
— Low Bit Sample Rate
TM Signal Conditioner: To be located
XXXX e on the input line next to TM bubble,
| positioned at 0°, 90°, 180° and 270°
around bubble,
1.4.2 Onboard Meters
Meters should be placed
close to their associated
TM bubble wherever possible.
Actual From
Art Work Drive Source
XXXX <— Meter Number
PNL X-<— Panel number
1.4.3 Sensors ) -
1.4.3.1 Single source Example: bitt&rp::dlcates
(Power)>——l Output P - Pressure
T - Temperature
X Q - Quantity
W - Wetness
1.4.3.2 ble sout R - Rate
(Power) }__ Outputs
X1 X]
1.4.4 Ground Commands (Contents Optional by Vehicle)
1.4.4.1 RTC's
S For Set
R For Reset

Command Number
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1.5 ELECTRICAL SYMBOLS - 8/C 116-119

1.5.1 Switches

All switches will be shown in the de-energized position
(if possible). When a switch has more than one set of
contacts, only one set needs to have switch contact
nomenclature .

1.5.1.1 Switch nomenclature

Major Title: The title given to a group of switches on
the panel.
Minor Title: The title given to a sub-group of switches

Note: If more than one switch has identical major and
minor titles, they may be stacked without repeating
these titles.

) $.9.9.9.9.0 6. QIR Major Title
/ XXXXXXXX - AN Minor Title
r-----------
Switch Name I — X XXXXXXX
(As shown on i
control -display) | P 1
i oo |
1 | @ ]
] XXX 34—
I |
: : Switch Position
Nomenclature
XXX
| | >' (As shown on
i | control -display)
Panel Location i XXX~ - _)
and Nurbe'lll—» | MDC X xxsxq:— Switch Number
Switch Name = -:-xx-x)&)&x- - [ (As Appropriate)
(As shown on |
control -display) L ﬁ,y(t. ll
I | *—
l ' f
i XXX +—
1 |
i [ Switch Position
. Nomenclature
XXX 4—"—
: (é ; §) i (As shown on
control -display)
Panel Location | 1

and Number — 1 MDC X XXX = XXSXX =/ Switch Number

| SR - - A D = am e e (As Appropriate)

1-6



1.5.1.2

Panel Locati
and Numher

1.5.1.3

1.5.1.4

Switch controlled flag

CSsM
s/c 116-119

If a flag is directly controlled by a switch, it may be shown in
the following manner:

XXX X - Major Title
/ XXX XX & \\ Minor Title
r--_-;()-(.).(;)-(;~‘---1 Flag Name
| l (As shown on
| o control -display)
1 XXXXX<—I-——— Note to explain
: " | all states of flag
1 \1\ Switch Name
L B 4 1 (As shown on
*—O— control -display)
L |
|
1
i Switch Position
l Nomenclature
| (As shown on
| control -display)
i
on 1 XXXX ~— —
———l—PNL X xxsxxJ———— Switch number
- s B K K N _J | [ ] -
Two-position

DS of

Three-position

o—

—

v——

— O

Y N

1-7

Momentary
Contact
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s/C 116-119

Pushbutton
.1 Latching

e

e3¢
G

°
®

1.5.1.5.2 Momentary

1.5.1.6 Coax

1-8

1.5.1.7 Pressure
1.5.1.7.1 Closed decreased
pressure
— A
P
1.5.1.7.2 Closed increased
pressure
v
_____—‘F,{/C>——————
P
1.5.1.8 Motor
1.5.1.8.1 Break before make
®
1.5.1.8.2 Make before break
—. |
1.5.19 Baro

_;B._

Close XXX psi or altitude
Open XXX psi or altitude
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1.5.2 Circuit Breakers
The circuit breaker should be placed near the associated bus
whenever possible. For the difference between major and
minor titles see remark under switches (1.5.1.1).

1.5.2.1 Pushbutton

XXXXX <———— Major Title

/ XXXXX <——D Minor Title

r------

XXX Name
| | (As shown on

i j_\ | control -display)
—+—©°,,C—1
Panel Location i XA Amperage
and Number —g PNL X XXX S-€«— Circuit Breaker

l-—-----l Number

1.5.2.2 Automatic )\\
—O0 O

XA <—————— Amperage
1.5.3 Fuses
1.5.3.1 General A
1.5.3.2 Fusistor

_Q
1.5.4 Battery

1/16-inch black tape
Size varies with number of cells and drawing arrangement .

Name
Amp Hours
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Lights
Telelights

—
G 8,
U n

—(COLOR
—_NAME

NAME

ID

.

COLOR

1.5.5.2 Switching

COLOR
COLOR

NAMEJ

DS

1.5.5.3

A

Caution and warning

~
Name —34— XXXXX
Warning or —C-» AXXXX

)

Color

AXXXX
Operating/

-— Color

XXXXX
limits /
PNL Location
(Optional)
1.5.5.4 Component
XXXXX
XXXXX

PNL Location —— XXXXX
(Optional)

-«—Name

1.5.6 Annunciator Flag
Flag symbol will not
reflect switch position

of the associated switch,

XXXX <-—Flag Name
XXXXX
XXXXX

//

Flag Number = XXXXX
Panel Number —XXXXX

Note to
explain
all states
of flag,

Relays
Momentary contact

D

A

1.5.7.2 Latching contacts

"

o——

1.5.7.3 Non-Latching relay

v

| A——

— ot

| &
*% Nomenclature

1-10
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1.5.7.4 Latching relay

= ®4§
——t

Nomen-
clature

1.,5.8 Relay or Solenoid

Driver

PWR >
Signal >——

9 Buses
9

.1 Symbol
Length can vary depend-

ing on the bus function
on a given drawing,

L

Bus Feed Bus Output Neg Bus

1.5.9.2

1.5.10.2

1,5.10.3

1.5.10.4

-
—

b P
v :n
L4
pd =t

1.5.11.2

1.5.11.3

1-11

ee bus designation list,

Floating or Controlled

XX

X
N

NOX;

Name
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Control rectifier
(SCR)

S

Potentiometer

XXX

Fixed Resistor

1,5.11.4

1.,5.12

Rating
(Optional)

1.5.13

Rating

XXX (Optional)

VYV

1.5.14 Heater

- Ul

Value {(Watts)

1.5.15 Thermostat

"X

Range

1.5.16 Transforiners

Ve Core

SlE
03 E.

Polarity dots
indicate out of
phase

Polarity dots
indicate in
phase

1-12

1.5.17 Amplifier
Pwr
Input
Input
Inverted Output
input
1.5,18 Capacitor
| |
I
1,5.19 Digital Inverter
I
1,5.20 Wire Resolver
X = Sine Winding
® = Minus Sine
: = Cosine Winding
1.5.21 Time Delay
_ |70
MS
1.5.22 Electrical Filter
—— FILTER }——
1.5.23 Modul ator
M
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S/C 116-119
1.5.24 Gates 1.5.24.6 SRT Flip-Flop
1.5.24.1 And Al{BlY
SET
A % (1) é —»S 1 ol
® Y TRIGGER
B 0|1(0 T
0{o|o0 -
FF
RESET R 0 Q
1.5.24.2 Nand
A 1110 INPUT OUTPUT
® y |1{9]1 S Sets Q to "1"
B 8 é % Sets Q to "0"
T Q and Q Change States
1.5.24.3 _@' R Resets QtO ||0||
Resets Q to "1"
A 11111
+ vy |L|0)]}] | 1.5.25 Demodulator
B 0j1]1
0|0|0
1.5.24.4 Nor D
A 110]0
+ y |0j1]0
B 1/1{0 1.5.26 RF _Circulator
0|01
1.5.24.5 Exclusive Or
A 1|{1(0
@ y [1]0]1
B 0|1(1
01010

Open circle means
it is an inverter
and may appear on
any of the lines
on the gate,

1-13
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Transistor
.1 NPN

—
oo
NN
~N N

q.r
~o
1.5.27.2 PNP
1.5.28 Antenna
Name

(Type or Function)
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1.6 PYROTECHNIC SYMBOLS
1.6.1 Pyro Guillotine

Module Component
Location \ Number

X WIRE

><

1.6.2 Pyro Valve with Single Initiator

__JX__

1.6.3 Electrical Circuit Interrupter

Component

Module | X § X
Number

Location

1-15
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1.7 MECHANICAL SYMBOLS
1.7.1 Mechanical Filter 1.7.6.2 Quick

—

1.7.2 Burst Diaphragm

1,7.7 Quick Disconnect Fill

( and Drain

\

Low side

1,7.3 Venturi

1.7.8 Fill and Drain

—_—J\——”“”h—-
T =]
1.7.4 Vent

1.7.9 Ball Valve Actuator

1.7.5 Thrust Neutralized
Vent

—pr——

May be shown
in depressed
or partially
depressed
position

|

. 1.7.10 Valves
Disconnects ——

1.7.6
1.7.6.1 Self-sealing

1-16
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1.7.10.1 Motor Control 1.7.10.7 Pneumatic controlfed
—_— valve with line bleed
M SENERE—
(Normal
Position)
Relief Port
1,7.10.2 Manual Control 1.7.10.8 Solenoid valve
|
1.7.10.3  Check Valve ] 52
- Name (Normal Position)
1.7.10.9  Three-way valve
1,7.10.4 Orifice 1.7.10.9.1 Manual
) —
-_—— — N\
(Flow Rate) I— B
1.7.10.5 Pressure regulator 1.7.10.9.2 Solenoid (;r
Reduced !
psi *
I |
- |
; Or
1,7.10.6 Relief Valve 1.7.10.9.3 Motor |
Full Flow controlled
Cracking
Reseat
= Pressure
—_— — 1.7.10.10 Ball valve
o—— —
©;
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CSM
s/C 116-119
1.8 MISCELLANEOUS SYMBOLS
1.8.1 Drawing Note Reference

>

Overview Drawing Instrumentation Legend
A Automatic control only

—
[eeue]
N

[]

I

1.8.2.2 PCM only

1.8.2.3 PCM and/or onboard display
1.8.3 Two-unit Interface
\ 7
_</ G
\ /
i /
1.8.4 Two-unit Cable Connection

1-18



CSM
5/C 116-119

1.8.5 Buses
Prime CSH
1.8.5.1 Power buses.- generation
dwg No.
VMA - MAIN BUS A 3.2
VMB - MAIN BUS B 3.2
\/BA - BATTERY BUS A 3.2
VBB - BATTERY BUS B 3.2
VBR - BATTERY RELAY BUS 3.2
VFP - FLIGHT AND POSTLANDING BUS 3.2
\V/E - EXPERIMENT BUS 3.2
VACl -ACBUS 1 3.3
\/ACZ - AC BUS 2 3.3
\v/F - FLIGHT BUS 3.2
VSMA - SERVICE MODULE BUS A 3.2
\/SNIB - SERVICE MODULE BUS B 3.2

MSC Form 527 A (Mar 65)
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CsM
S/C 116-119

Prime CSH
1.8.5.2 Sequential buses .- generation
dwg No.
vSQA - SEQUENTIAL PYRO BUS A 2.2
vRQA - RCS CONTROLLER PYRO BUS A 2.2
\/RLA - RCS CONTROLLER LOGIC BUS A 2.2
vSLA - SEQUENTIAL LOGIC BUS A 2.2
VSAA - SEQUENTIAL ARM BUS A 2.2
VELA - EARTH LANDING BUS A 2.5
\/SQB - SEQUENTIAL PYRO BUS B 2.2
VRQB - RCS CONTROLLER PYRO BUS B 2.2
VRLB - RCS CONTROLLER LOGIC BUS B 2.2
VSLB - SEQUENTIAL LOGIC BUS B 2.2
VSAB - SEQUENTIAL ARM BUS B 2.2
VELB - EARTH LANDING BUS B 2.5
VED 1 - EMERGENCY DETECTION SYSTEM
BUS NO 1 2.3
VED 2 - EMERGENCY DETECTION SYSTEM
BUS NO 2 2.3

MSC Form 527 A (Mar 65) 1-20



1.8.5.3

Sequential buses (cont'd) .-

VED 3 - EMERGENCY DETECTION SYSTEM
BUS NO 3

VbD95 - IU ABORT BUS

Instrumentation buses .-

[

- CM ESS INST BUS PWR FROM RHEB
PNL 276-CB1

- CM ESS INST BUS PWR FROM RHEB
PNL 276-CB2

< < <

[V})
w

- SM ESS INST BUS PWR FROM RHEB
PNL 276-CB3

<

-SM ESS INST BUS PWR FROM RHEB
PNL 276-CB4

<

- SCE PWR REQ'D FOR SIGNAL
CONDITIONING (+20, -20, and/or
+1 0Vdc)

(]
(2}

- SCE CM +5Vdc PWR

<<

- SM RCS INDICATOR BUS POWER
FROM SM MAIN BUS

<

RCS - SM RCS INDICATOR BUS POWER
FROM SM MAIN BUS

MSC Form 527A (Mar 65) 1-21

CSM
S/C 116-119

Prime CSH
generation
dwg No .

2.3

2.3

7.1

7.1

7.1

7.1

7.1 and
Page 7-18
7.1

10.2

10.2



1.8.5.4 SCS logic buses .-

VLBl - LOGIC BUS 1
LB2 - LOGIC BUS 2

LB3 - LOGIC BUS 3

<< <

LB4 - LOGIC BUS 4

MSC Form 527A (Mar 65)
1-22
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generation
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00 ABORT LIGHT A OFF
0 ABORT LIGHT A OX
02 WORM ME 4 DUMP O
03 NORM MEN JUMP DX
o« CREW ACARM OFF
o5 CREW ALARM ON
96 ABORT LIGNT 6 OFF
a7 ABONT LICHT B 0K
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pa—
SALVO REALTIME COMMAND LIST 10 ACE CMC ZERO iSA
1 ACE CMC ZERO ENAL
.
SALVO RESETIDCTALY SALVD FUNCTIDN ! ACE CHC ONE DIsAB
1asxn 13 ACE CMC ONE ENABL
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— 17 VG (NIT-CLK 57D O
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20 10,50 USB MODE RESET
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54,h0,78  ANTENNA SELECT RESET
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i JERTS POWER AW RESET
4 s¢ TV OFF 32,37 RTPCM 1,024 08
6 CSM SPEC DET Pwh OFF 33,37 RTECMOFF
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72,7m TAPE CHTL RESET
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0 0200612018 41,45 FMONTAPE ONI
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2 0a)14 ~
15 05,15 42,46 POWER AMP RESET
o
o . gl 42,47 POWER AMP HIGH
i 30 00,04,10, 14,20 43,46 ROWER AMP OFF
31 01,05, 11.15.21
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st 03,07,83,17,23.27,33037
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i 05,15 52 v 0F 7
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, ailarsessraiin 317
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5 BUT NATE LOW
' 1 72,76 TAPE CNTLRESET
72,77 OSE TAPE FORWARD
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CSM
» - s/C 116-119

TABLE 6-I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER

ITEM FUNCTION and/or PARAMETERS
1. Weight . 32 pounds
2. Cooling ECS Primary and/or Secondary Glycol
Loops
3. Electrical Power
a. De Voltage 28 + L vde (For control only)
b. Ac Voltage 115 Vac, 400 Hz, 3 phase
c. Power
(1) PM Transponder 1.0 watts dc
16.5 watts de (Prim or Sec)
(2) FM Transmitter 1.5 watts dec
6.7 watts ac
4, Activation Time 1 minute maximum - PM Receiver, PM
Transmitter, and FM Transmitter
5. PM Keceiver (Prim/Sec)
a. Type Double Conversicon Superheterodyne,
Phase Lock Loop
b. Frequency (Center) 2106.40625 MHz

¢. Phase Lock Tracking Loop

(1) In-Lock Range t90 kHz for RF INPUT greater than
-114 dBm and STATIC PHASE ERROR
less than 15 degrees peak.

(2) 1In-Lock Rate Linear rate of 35 kHz/second or less
to t90 kHz for RF INPUT greater
than -114 dBm.

{3) Acquisition 90 percent probability of acquisition
Probability on first sweep at above range and
rates
(L) Predetection Noise 16 kHz
Bandwidth
{(5) Loop Noise Bandwidth 800 Hz (0 dB S/N @ -13L.5 dBm)

(Optimizing Point)

(6) Threshold -125 dBm, defined as the level of
unmodulated CW signal below which
lock cannot be maintained for a
period of at least one minute with
90 percent probability.

6-7
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CsM

" . s/c 116-119
TABLE 6-I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Continued
ITEM FUNCTION and/or PARAMETERS
(7) Phase Error 2L degrees maximum (Offset + Rate
Errors)
d. Dynamic Range -51 dBm to -124 dBm {(Normal)
-35 dBm to -51 dBm (Must maintain
lock and must not damage receiver).
e. Automatic Gain Control (AGC)
(1) Attack Time TBD
(2) Decay 3 seconds (-51 dBm to -127 dBm)
f. Ranging Channel

(1) Modulation PM on Carrier

(2) Bandwidth 10 kHz to 1.5 MHz (3 dB)

(3) PRN Bit Rate 992.834 kbs

(L) PRN Clock 992.83L4 kbs (L496.417 kHz square wave)

(5) PRN Code Length 5,456,682 bits (lunar code)

g. High-Gain Antennsa

Track Channel

{1) Pointing Error Signal 50 Hz amplitude modulated signal
derived from the coherent AGC
detector.

(2) Earth Presence Signal DC signal superimpcse on pointing
error signal when RCVR is locked
to incoming RF signal.

h. Outputs (See Table 6-IV Modes)

6. PM Transmitter (Prim/Sec)

a. Type PM, S-band

b. Frequency 2287.5 MHz (Aux 0SC Mode) or
240/221 times RCVR frequency when
RCVR is phase locked to uplink RF
signal. (See Auto 0SC Control).

. RF Output P

¢ uhput Fower 301 to 3Tk milliwatts (Test Data)

d. Auto 0SC Control XMTR frequency is derived from XMTR
Aux OSC prior to acquisition and
RCVR VCO after acquisition.
Switching is contrclled using KCVR
AGC signal.

FCD/TSG 162 (Sept., 1967)
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CsM
s/c 116-119

TABLE 6-I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Concluded

ITEM FUNCTION and/or PARAMETERS

(1) Aux 0SC to RCVR VCO Less than 0.25 seconds
Switching Time
(2) RCVR VCO to Aux 0SC Less than 6 seconds (3 Seconds
Switching Time Nominal at =51 dBm)
(3) Switching Threshold -127 dBm
e. Inputs (See Table 6-III Modes)

T. FM Transmitter

a. Type FM, S-band
b. Frequency 2272.5 MHz *+ 455 kHz
¢. Frequency Deviation +3 MHz maximum
d. RF Output 111 to 138 milliwatts (Test Data)
e. Inputs (See Table 6-I1I Modes)
(1) TV {(de coupled) fo at +1.3 Vdc Input
AT/V = 1 MHz/V
Response dc to 500 klz
(2) Wideband (ac coupled) AT/V = MHz/V
Response 200 Hz to 300 kHz
8. Special Operating Instructions When switching between primary and

secondary tranponders, momentarily
stop at the OFF (Center) position
to allow control relays to operate.
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. . s/C 116-119
TABLE 6-II.- S-BAND POWER AMPLIFIER
TTEM FUNCTION and/or PARAMETERS
1. Weight 32 pounds maximum
2. Cocling ECS Primery and/or Secondary Glycol

3. Electrical Power

a. Input Voltage
b. Input Power

(1) Control Power

(2) Ac Power

4. Power Amplification Activation
Time

5. RF Output

a. PM Output - Prim or Sec
Power Amplifier

b. FM Output - Prim or Sec
Power Amplifier

Loop

28 + L Vde control
115 Vac, 400 Hz, 3¢

5 watts maximum steady state and
350 watts during switching for
0.5 seconds maximum.

High Pwr Ampl Mode 81 watts
Low Pwr Ampl Mode 32 watts
Off/Bypass 0 watts

Sum ac power values to obtain
simultaneous power level operation
of Prim and Sec power amplifiers.

No RF amplification until 90 second
nominal filament warm-up period
complete.

RF transfer (PM or FM) from one
power amplifier to the other, with

a 60 millisecond RF amplificaticn
dropout, is possible without an
additional 90 second delay (filament
warm-up) if the desired power ampli-
fier is operating at the time of
transfer.

11.2 watts min
2.8 watts min
Less than 2.5 dB

below input

11.2 watts min

High Pwr Mcde:
Low Pwr Mode:
Bypass Mode:

High Pwr Mode:
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TABLE 6-I11.- S-BAND POWER AMPLIFIER - Concluded

TTEM FUNCTION and/or PARAMETERS

6. RF Input
PM 275 to 400 milliwatts

b. FM 100 to 1h5 milliwatts
(For rated output)

7. Under Voltage Protection Under-voltage protection circuit will
remove ac pwr from power amplifier
TWT if any phase of the ac input
voltage falls below 95 Vac for

15 milliseconds or more. If this
condition exists for 1 second or
more, a 90 second filament warm-up
delay will occur when ac voltage

is restored.

8. Special Operating Instructions De power should be applied before
ac power and removed after ac power
removal to prevent possible damage.
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-I17.- LOWHLINY NCLED ANT MCITULATIO
! 2 2 4 3 2 7 g g
Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrie
PM
DOWNLINK Volce Voice Veice - - - Backugp -
HK Joic
MODES {hannels
AVATTABLE Included 51.2-sbps 51.2-kbns 1.A-kbps L f-kbps 1.6-KbEs - -- 1.6~kbos 1.6-kbp
e al ™ ™ ™ i ™ ™
-- RN PEi - - - PRI — PRN
- -— - . - YEY - - _—
PRY P¥ directly on carrier {2287.5 MHz)
Modulation Backup Voice PM directly on carrier (2287.5 MHz)
Gohemes t
Onbearrier flormal Voice FM/FM; 1.05-MHz subcarrier deviated 7.5 kiz peak (t9 kxHz peak for voice and biomed}
Character-
istics ™ PCM/PGK/PM; 1.024 MHz subcarrier bi-phase modulated t90°
PM
Key AM/PM; 512 kHz, 100 percent AM
DOWNLTHNK
MODULATION PRY ®
PROCESS
Neormal Voice 0.7 for Modes 1,2
1.2 for Modes 3, L, 11, 12
Penk
Carrier Backup Voice 5.7 for Modes 8, 1L
Deviation- 1.2 for Modes 10, 1€
Radians
[80) ™ (:): 1.2 for Modes 1, 2, 16 [51.2-kbpa} and Mode & [1.h-kbps)
0.7 for Modes 3, b {1,6-kbps)
1.6 for Modes S5, 9 (1.6-kKbps) and Modes 13, 15 (51.2-kbps)
Key 1.0
MODE
NUMBER
1 2 3 4 & 1 8
badl ] S
DOWNLINK 1:1 Playback 32:1 Playbvack {32:1 Playback v Real-time Keal-time Real-time 1:1/32:1
of Reccrded of Recorded of (CSM - Re- Scientific | 51.2-kbps ™ | 1.6-kbps T | back of
MODES Channels Voice, Re- Voice, Re- corded) IM (:) tific Da
AVAILABLE Tneluded corded CSM corded CSM 1.6-kbps T 1ot . Real-tim
S1.2-kbps TM | 1.6—kbps T™ feal-time Real-time 51.2-Kbp
. . Scientific Scientific
and Scien- @ and i-,c1en-@ B
tific Data tific Data
™ FM Directly on carrier (2272.5 Miz) Playback 1M T : PCM/FM
Modulation Playback Voice FM Directly or carrier (2272.5 MHz) Playback CSM TM(:): PCM/PSK/FM; 1.024 MH
Schemes (:) bi-phase modulated ?
Cubcarrier Scientific Data : FM/FM (3 subecarriers)
Character- 95 kiz
istics 125 kHz
M 165 khz
DOWNLINK
MODULATION
v Playback Voice ;100 KHz +§0 percent . ®
PROCESS -40 percent Scientific Data : FM/FM
Penak Playback CSM ﬂ4<:> © H00 kHz $15 percent (Real-tire) 15 kHz 15 percent
Cerrier 108 kHz *15 percent

Deviaticn
(af)

Playback LM TM

v

+25 percent 168 kHz *15 percent

200 kHe
~50 percent

1 MHz #10 percent, fc at 1.3 Vdc
within O to +455 kHz

QOO0 O

Or voice

Mod Index.

®

and hiomed

Varies with the received uplink.

Seientific data not used.

HBR Mod Index of 1.2 and 1.6 are actually 0.9€ and 1.2 respectively
due to HBR suppression of 1.02L4 MHz subcarrier.

In the event of an EVA, the EVA biomed data is relayed via the CSM S-band link on the voice
subcarrier; otherwise the biomed data comes back as PCM telemetry.

Auxiliary PMP mode will provide real time PCM with sane USB-FM characteristics as ctlayback PCM.

¥or Mode 10 Backup Voice Mod Index, place TLM bit rate switch to HIGH. Use LOW for Mode 1L

FOLDOUT FRAME

'






CsM
S/C 116-119

) ' 10 11 12 13 1L 15 16 0
|r Carrier Carrier Carrier Carrier Carrier Carrier Carrier
i Backur Voice Voice -- Backup - Backup
‘ Unice Voice Voice
' No
S -- -- - 51.2-kbps - 51.2-kbps | 51.2-kbps Carrier
™ ™ ™
- PRN - - - PRN -

) ; 5 ;

Play- | 1:1/32:1 Play- | 8.1 Playback
Seien— | back of Scien- | if {CSM-Re=
ta and | tific Data and | corded) IM
e Real-time 1.6-kbps TM |
s ™ 1.6-kbps T™

z subcarrier
90°

(95 kHz 5C)
(125 kHz SC)
(165 kHz S€)
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CSM

* S/C 116-119
TABLE 6-1V.- S-BAND UPLINK MODES AND MODULATION PROCESS
MODE
NUMBER ! 2 3 4 5 6 7 8 9 0
PM Carrler Carrier| Carrier| Carriler| Carrier] Carrier| Carrier| Carrier| Carrier -
UPLINK PEN - -— PRN PRN PEN - PRN - -
MODES Channels - Voice - Voice - Voice Voice Backup - -
Included Volce
AVATLABLE
- -- Updata - Updata Updata | Updata - -- -
Modulation} PRN PM directly on carrier
e .
Schemes: Voice FM/PM; 30-kHz subcarrier deviated 7.5 kHz (peak)
Subcarrier
PM Character- | Updata PSK/FM/PM; TO-kHz subcarrier deviated 15.0 kHz (peak)
UPLINK lstics Backup Voice: FM/PM; TO-kHz subcarrier deviated #5.0 kHz (peak)
MODULATION
e MODE
PROCESS NUMBER 1 2 3 b S 6 7 8 9
Carrier PRN 1.3k - -- [ 0.38,]0.38 | 0.4k - 0.38
Phase
Deviation Voice - 1.85 - 1.20 -— 1.00 1.10 NA NA
(Radians- | Updata - - 1.85 - 1.20 | 1.00 | 1.10 -
»
Peak) Backup Voice | -- - -- - - - - 1.20

*A11 phagse deviations have $10% tolerance
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. . CsM

s/C 116-119
TABLE 6-V.- PREMODULATION PROCESSOR
TTEM FUNCTION and/or PARAMETERS
1. Weight : 14.5 pounds
2. Cooling ECS Primary and/or Secondary Glycol
Loops
3. Electrical Power
a. Input Voltage 28 + L vdce
b. Input Power 8.5 watts
4, CM Down Voice Channel (Normal)
a. Subcarrier 1.25 MHz derived
from CTE 512 kHz.
b. Response 300 to 3000 Yz flat within 6 4B.
5. CM Down Voice Channel (Backup)
a. Response 300 to 2300 Hz flat within 6 dB.
€. LM/EVA Voice and IM Biomed
Relay Channel
Subcarrier 1.25 MHz derived from CTE 512 kHz.
b. Subcarrier Deviation IM Voice - 8 kHz
EVA Voice and Biomed - 9 kHz
¢c. Response 300 to 13,000 Hz flat within 2 dB.
d. IM Input Voice
e. EVA Input Voice and/or T Biomed Subcarriers
4.0 kHz * 5% fg
5.4 kHz *+ 5% £
6.8 kHz * 5% f_
8.2 xHz + 5% fy
9.6 kHz + L% £,
11.0 kHz * 3% £,
12.4 kHz + 3% £,
T. Tape Recorder Output - LM and CSM intercom voice are mixed
IM & CSM Voice and output to DSE for recording.
a. Response . 300 to 2300 Hz flat within 2 dB.
8. LM PCM Output Channel IM PCM (1.6 kbs) is limited and
output to DSE for recording.
a. Response 600 to 2800 Hz flat within 1 dB.
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" o S/C 116-119

TABLE 6-V.- PREMODULATION PROCESSOR - Continued

ITEM FUNCTION and/or PARAMETERS

9. CM PCM Data Channel (Real-time
and Playback)

a. TInput 51.2 kbs or 1.6 kbs NRZ PCM data.

b. Subcarrier 1.024k MHZ derived from
PCM 512 kHz ref signal.

c. Modulation Bi-phase

10. Scientific Data Channel
{Real-Time)

a. Response Flat within 2 4B
Channel
1 0 to 2850 Hz
2 0 to 3750 Hz
3 0 to 4950 Hz
b. Frequency and Deviation Channel
1 95 kHz +7.5% N
2 125 kHz +7.5% f

3 165 kHz +7.5% T,

11. Scientific Data Channel
{Playback)

a. Response Flat within 2 dB

Channel 32:1 Playback 1:1 Playback
1 12.5 to 89 Hz 50 to 2850 Hz
2 12.5 to 117 Hz 50 to 3750 Hz
3 12.5 to 154 Hz 50 to 4950 Hez

(Recorded data bandwidths)

12. Tape Recorder Input - LM PCM

Channel
a. Response 15 to 90 kHz flat within 1 dB.
13. Uplink Subcarrier Detectors
a. Up Voice 30 kHz (normal)
70 kHz (backup)
b. Updata . TO kHz
c. Response 300 to L,000 kHz flat within 3 dB.
6-15
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s/C 116-119
TABLE 6-V.- PREMODULATION PROCESSOR - Concluded
ITEM FUNCTION and/or PARAMETERS
14, Emergency Key Control 512 kHz signal derived from CTE

512 kHz timing signal baseband
modulates S-band PM carrier when key
is depressed. A U400 Hz sidetone
output to the audio center is pro-
vided when key is depressed.

15. Data Rate Indicator Controcl Dc signal from PCM to control
modulation levels to PM and M
Modulator modules.

HBR = 5.3 Vdc
IBR = 0 Vdc

16. Television Channel

a. Direct Output To S-band FM transmitter

b. Response De to 500 kHz flat within 0.5 dB.
c. Isolated Output To GSE hardline

d. Response 10 to 500,000 Hz flat within 3 4B.

17. Uplink Voice Squelch
(30 kHz Discriminator Output)

a. Operation Transistor switch actuated by voice
subcarrier threshold detector.
Switch grounds input to voice
output amplifier.

b. Threshold Mode Received Carrier Power
2 -119 dBm
b -111 dBm
6 -108 dBm
7 -109 dBm
c. Squelch Level Greater than 35 dB squelch of audio

cutput when threshold is reached.

FCD/TSG 162 (Sept., 1967) e



CsM

s/C 116-119

TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT

ITEM

FUNCTION and/or PARAMETERS

Weight
Cooling

Electrical Power
a. Input Voltage
b. Input Power

Transmitter (A or B)

a. Activation Time

b. RF OCutput

c. Transmitter Frequency

d. Modulation

13 pounds maximum

ECS Primary and/or Secondary Glycol
Loop

28 + L Vvdc

Duplex A (Key OFF) 4.2 watts
Duplex A (Key ON) 28.8 watts
Simplex A (Key OFF) L,1 watts
Simplex A (Key ON) 28.8 watts
Duplex B (Key OFF) 3.8 watts
Duplex B {Key ON) 27.6 watts
Simplex B (Key OFF) L.o watts
Simplex B (Key ON) 27.6 watts
RCV A Only 1.2 watts
RCV B Only 1.2 watts
PTT (Key ON) 1.3 watts

250 milliseconds maximum to reach
standby condition.

20 milliseconds maximum to reach
full transmit power from PTT
(Key ON)

5 dBW (average) minimum

XMTR A 296.8 MHz + 8.90 kHz
XMTR B 259.7 MHz * 7.79 kHz

Modulated by clipped speech between
300 and 2000 Hz combined with a 30
kHz signal such that the ON-OFF duty
cycle of the RF carrier (50 £ 5
percent) is speech signal dependent
and the ON-OFF periocd is 30 kHz.
When XMTR is keyed ON with no speech
input the average RF Output is 5 dBW
minimum,

FCD/TSG 162 (Sept., 1967)
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* ' s/C 116-119
TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT - Concluded
ITEM FUNCTION and/or PARAMETERS
5. Receiver (4 or B)
a. Activation Time 500 milliseconds maximum to reach

full receive operation from turn-on.

100 milliseconds maximum to reach
full receive operation from PTT
release (Key OFF)

b. RCVR RF Input o to 625,000 microvolts
c. A&B Output Response
(1) Output to Audio 300 to 3000 Hz, + 2 4B - 3 4B max-
Center (Voice) imum variation, down 12 dB minimum
at 5000 Hz.
(2) Output to PMP 300 to 13,000 (2 dB).
(Voice and Biomed Data)
d. RCVR B IM PCM Output 300 to 13,000 Hz (2 dB).
e. RCVR Squelch Adjustable by MDC 2 controls for

between 0 and 10 to 25 microvolts.
9 on squelch control is maximum
squelch (10 to 25 microvolt level)

6. VHF Digital Ranging Generator
Interface

a. RCVR A Gate Input 5.266 kHz early-late gate signal
to gate fine tone error signal
through RCVR IF AMPLS.

b. RCVR A Tone Output RCVR A detected IF amplifier output
to digital ranging generator.

c. XMTR B Tone Input Coarse and module 2 sum of coarse
and medium tone input during
acquisition and fine tone input
during range tracking.

d. XMTR B Quieting (SC Inhibit) Inhibit to XMTR 30 kHz quieting OSC
during fine tone transmissions.

6-18
FCD/TSG 162 (Sept., 1967T)



~——

CSM

' ’
s/c 116-119
TABLE 6-VIT.- AUDIO CENTER EQUIPMENT
ITEM FUNCTION and/or PARAMETERS
1. Weight 7.9 pounds
2. Cooling ECS Primary and/or Secondary Glycol

3. Electrical Power
a. Input Voltage
b. Input Power

4, sStations

5. Microphone Amplifier
(1 Each Station)
a. Input

Response

¢. Automatic Volume Control

(1) Range

(2) Attack Time
(3) Release Time
(4) Threshold

d. Output

e. Isolation

6. Earphone Amplifier
(1 Each Station)
a. Input

b. Output

c. Response

d. Isolation

Loop

28 + L Vdce
1L.2 watts (3 Stations ON)

Left Couch Station
Right Couch Station
Center Couch Station

0 dBm sound pressure level (nominal)

300 to 3000 Hz flat
within 2 dB

Less than 4 dB change
for 20 dB input change

50 milliseconds

1 to 6 seconds

13 + 3 4B (referred to input)
0 dBm * 3 dB at threshold

30 dB or greater between modulation
output channels

Variable over 35 dB range
of given input signal

With 13 dB on input attenuator
the output is 20 dBm + 3 dBm

300 to 3000 Hz flat within 2 dB

40 dB or greater between input
channels

FCD/TSG 162 (Sept., 1967)
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. . S/C 116-119

TARLE 6-VII.- AUDIO CENTER EQUIPMENT - Concluded

TTEM FUNCTION and/or PARAMETERS

7. Voice Operated Relay (VOX)

a. VOX Sensitivity Adjustable for input from -10 dBm
to +10 dBm

b. VOX Attack Less than 50 milliseconds

c. VOX Release 2 £ 0.7 seconds

8. Intercom Bus

&. GSE Output (Not Used)

b. Swimmer Output For recovery voice to recovery
swimmers

¢c. Tape Recorder Output for voice recording on DSE

9. Spacecraft/GSE Facility Hardline The Pad COMM Switch and Volume
Voice Interface Control are used to operate each

audio station's input/output voice

links with the checkout and

launch facilities.
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TABLE 6-VIII.- UPDATA

CSM

S/C 116-119

LINK EQUIPMENT

ITEM

FUNCTION and/or PARAMETERS

Weight
Cooling

Electrical Power
a. Input Voltage
b. Input Power
Information Signal

a. Modulation

b. Sub-bit "One"

¢. Sub-bit "Zero"

d. Sub-bit Period
e. Sub-bit Rate
Message Structure

a. Sub-bit Code

b. Message Code

(1) Vehicle Address

21 pounds maximum

ECS Primary and/or Secondary
Glycol Loops

28 + 2, -L vdc

8.9 watts maximum

Phase shift key FM modulation of
70 kHz S-band Uplink subcarrier.
Modulation deviation is *5 kHz.

Sub-bit "one" begins when the
positive transition of the 1 kHz
information signal cross each
other in-phase.

Sub-bit "zero" begins when the
positive transition of the 1 kHz
sync signal crosses the 2 kHz
information signal 180 degrees
out-of-phase.

One millisecond.

1,000 bits per second.

5 sub-bits per information bit.
Vehicle address sub-bit code is
different than system address and
data word. Sub-bit coding (see
Drawing 6.5).

Each message contains up to 30
information bits which consist of
a vehicle address, system address,
and data word (see Drawing 6.5).

Eight possible codes selectable by
hard wire on an external connector.

FCD/TSG 162 (Sept., 1967)
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT - Continued

ITEM FUNCTION and/or PARAMETERS

-

(2) System Address Command Module Computer
2. Real-Time Command
{Internal relays)
3. Real-Time Command
(External relays) (not used)
L. Central Timing Equipment
5. ©8alvo RTC reset
6. Test message A & B
7. Auxiliary decoder (not used)
(

(3) Data Word See Drawing 6.5.)

6. Sub-bit Detector The 1 kHz and 2 kHz PSK signals are
separated to provide synchron-
ization and sub-bit data.

a. Sub-bit Sync Recovered by phase lock techniques.
Three 5 sub-bit sequences must
precede a command message to
synchronize the UDL.

b. Sub-bit Data Detected at a 1 kHz rate.

T. Decoder Operation The vehicle address decoded as
"access" bits are decoded
asynchronously (without sync).
Message timing in the decoder is
not established until after vehicle
address is decoded.

Vehicle address recogniticn disables
access bit decoding and enables the
decoding of the remaining message.

The system address determines
information for receiving the
correct number of info bits and
processing a particular data word.
After the proper number of bits
have been received and temporarily
stored in the main register, the
program control modifies the
operation to enable processing or
transfer of the data word.

6£-22
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S/C 116-119

TABLE 6-VIII.- UPDATA LINK EQUIPMENT -~ Concluded

ITEM

FUNCTION end/or PARAMETERS

Q.

8. Verification Signal

9. Internal Relays

Type

Rating

Actuation Time

De current

Latch-in Current

When a complete message is
received, processed or transferred
without the detection of sub-bit
or bit errors and without the
occurrence of a logic power devi-
ation, the parallel L-bit verifi-
cation code to the PCM TM will be
as follows:

PCM BIT Bl B2 B3 Bk
UDL OFF 0O 0 0 O
¥TEST A o 1 1 0
#TEST B 1 0 0 1
*3YS VAL o 1 0 1
UDL STANDBY (ON) 1 O 1 0O

*Verification signal is presented
to the PCM as follows:

PCM HBR 55 milliseconds
PCM LBR 250 milliseconds

32 double-pole double-throw relays,
magnetic latching

2 ampere, minimum, contact rating

Opening or closure less than 5
milliseconds.

18.7 milliamperes per relay

7.1 milliamperes per relay

FCD/TSG 162 (Sept., 1967)
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* ' S/C 116-119
TABLE 6-IX.- VHF RECOVERY BEACON
ITEM FUNCTION and/or PARAMETERS
1. Weight 2.7 pounds maximum
2. Cooling Not required

3. Electrical Power
a. Input Voltage
b. Input Power

L. RF Output Power

5. XMT Frequency
6. Modulation

T. Interruption Cycle

28 + L4 vde

6.9 watts maximum average over
interruption cycle

3 watts minimum during the ON time
of the interruption cycle

243 + 0.0126S MHz

Carrier is amplitude - modulated by
1 kHz square wave, 20 to 4O percent.

Modulated carrier is present at the
output for 2 seconds and absent for
3 seconds.

FCD/TSG 162 (Sept., 1967)

6-24



csM

. S/C 116-119
TABLE 6-X.- VHF SURVIVAL BEACON - TRANSCEIVER
ITEM FUNCTION and/or PARAMETERS
Weight ] 5 pounds maximum including battery
pack
Cooling Not required
Electrical
a. Dc Voltage 16.2 Vdc from self-contained battery
b. Power Battery pack life 2L hours in 100%
beacon operation .
Activation Time No appreciable warm-up period
Receiver
a. Type Portable, VHF AM Beacon - transceiver
with integral microphone,
speaker, PTT pushbutton battery,
antenna, and test meter
b. Frequency 243 MHz
e s S + N .-
Sensitivity ( N - 10 dB) -97 dBm minimum
Transmitter
Frequency 243 MHz
b. RF Output
(1) Beacon 1.25 watts (peak)
(2) Voice 0.5 watts minimum (unmodulated)
¢. Mcdulation
(1) Beacon ON-OFF key by a swept square wave,
which varies in frequency from
1000 Hz to 300 Hz at a sweep rate
of 2.5 Hz
(2) Voice
Antenna 1/4 wavelength flexible whip
6-25
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S/C 116-119
TABLE 6-XI.- ANTENNA SWITCH, S-BAND
ITEM FUNCTION and/or PARAMETERS
1l. Weight 2.5 pounds
2. Cooling Not required
3. Electrical Power
a. Input Voltage 23 to 30 Vde
b. Input Power 12 watts (For omni position)
L. Actuation Time 150 milliseconds maximum
5. Mechanics Non-latching, S-position, break-
before-make
6. Isolation 40 dB minimum between RF lines
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s/C 116-119

TABLE 6-XII.- ANTENNA SWITCH, VHF

ITEM

FUNCTION and/or PARAMETERS

Weight

Cooling
Electrical Power
a. Input Voltage
b. Input Power
Actuation Time

Mechanics

Isolation

0.75 pounds maximum

Not required

None - manual switch
None - manual switch
Not applicable

Manual, 3-position, make-before-
break

40 4B minimum between RF lines

FCD/TSG 162 (Sept., 1967)
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TABLE 6-XIII.- ANTENNA, S-BAND OMNI

CSM
S/C 116-119

ITEM

FUNCTION and/or PARAMETERS

1. Type
2. Frequency

3. Gain

4, Polarization

5. Coverage

6. Power Rating

Helix in loaded cavity
2100 MHz to 2300 MHz

Greater than -3 dB relative to
isotropic source between 8 ?hSO and
8 >1L5° (See Item 5 below.).

Right-hand circular

The following coverage is applicable
with sequential selection of the
four antennas:

HGATN SOLID ANGLE

> -3 dB between 8 = L5° and 145°
> -20 dB between 6 = 15° and 165°
> -24 dB between 6 = 10° and 170°

GAIN WILL BE LESS THAN -2L dB for
cones, with solid angles of

20 degrees at the spacecraft nose
and SPS nozzel.

#ppplicable for § = 0° to 360°

15 watts of CW RF

FCD/TSG 162 (Sept., 1967)
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TABLE 6-XIV.- ANTENNA, VHF SCIMTAR

CSM
s/C 116-119

ITEM

FUNCTION and/or PARAMETERS

[

Type

2. PFrequency
3. Gain

4. Polarization

5. Coverage

6. Power Rating

Secimitar blade - one inch thick cover
for thermal protecticn

225 MHz to LSO MHz

Greater than -3 dB (on axis)
relative to isotropic source.

Slant linear

Each antenna covers a hemisphere,
approximately full coverage
obtainable with antenna selection.

50 watts average

FCD/TSG 162 (Sept., 1967)
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TABLE 6-XV.- VHF RECOVERY

ITEM

FUNCTION and/or PARAMETERS

1. Type

2. Frequency
3. Gain

L., Polarization

5. Coverage

6. Power Rating

10-inch erectible tape with ground-
plane whiskers

243 MHz tuned

+6 dB with respect to isotropic
source, -18 dB null

Vertical

+70 degree elevation
360 degree azimuth

50 watts continuous

FCD/TSG 162 (Sept., 1967)
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8/C 116-119

TABLE 6-XVI.- VHF DIGITAL RANGING GENERATOR

ITEM

FUNCTION and/or PARAMETERS

ro

Weight
Cooling

Electrical Power
8. Input Voltage
b. Input Power

Ranging Accuracy

Range Tones

EMS Interface

a. Range Data Signal

b. Maximum Unambiguous Range

¢. Countdown Command Signal

d. Reset Pulse Zignal

CMC Interface

4. Range Data Signal

b. Command Readout Input

c. Range Strobe Input

T pounds meximum

ECS Primary and/or Secondary Glycol
Loop

28 + 4 Vdc
10 watts maximum

+450 feet maximum error at 500 feet
for ranging system: *180 ft random
+270 ft bias

247 Hz (coarse), 3.9 kHz (medium),
31.6 kHz (fine)

Serial pulse train output to count up
EMS range displsy to desired range
in 0.01 n.mi. (60.761 feet) increments.

327.68 n.mi. for intial range display.

When range is decreasing, a coundown
command precedes each range data
pulse.

Resets EMS range display to zero when:
Data good test fails

b. Reacquisition sequence is
initiated.

c. Range rate is greater than
1,800 feet/second.

15-bit serial word with the "1" and
"0" bits provided as pulse outputs

on separate lines, most significant
it first.

3.2 kilobit/second Pulse train
from CMC to clock out the range
data signal

3.2 kilobit/second pulse train

from CMC to provide internal timing
for loading range data into range
data register.
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CSM

I S/C 116-119
TABLE 6-XVI.- VHF DIGITAL RANGING GENERATOR - Concluded
ITEM FUNCTION and/or PARAMETERS
d. Data Good Signal A data good test is initiated by the

range strobe input just prior to
loading the range data register and
prior to permitting the output
register to be clocked out to the
CMC. Absence of the data good
signal for two successive tests will
result in a CMC alarm.

8. Data Good Test Data good test is performed only
during the following periods:

a. Range reacquisition sequence
(initiated by VHF ranging reset
switch)

b. CMC range strobe sequence

Data good test will fail under the
following conditions:

a. Fine tracker loses lock during
fine tone tracking.

b. Range rate of greater than 1800
feet/second

c. Coarse tone tracker is locked to
an ambiguous null. This
condition is corrected by the
internal logic which forces the
tracker to reacquire during
acquisition.

6-32
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a. Transmit

b. Standby

CsM
* ' S/C 116-119
TABLE 6-XVII.- COLOR TELEVISION CAMERA
ITEM FUNCTION and/or PARAMETERS
1. Weight Camera 11.0 pounds
Lens 1.3 pounds
2. Cooling Not required
3. Electrical Power
a. Input Voltage 28 Vdc
b. Input Power 23 watts (camera)
2.5 watts (monitor)
4. Activation time Instant on
Resolution 200 TV lines-per-picture height
Scanning rate
a. Lines 525 scan lines per frame
(2:1 interlace)
b. Frames 30 frames per second
T. Video Bandwidth 2 MHz
8 Illumination Levels 5 to 12,000 foot-candles by using
f-stops. (20 watt flourescent lamp =
4870 foot-candles.)
9. Aspect Ratio L:3
10. Optics Field of View Near Object Distance
a. Zoom Lens (6:1) 7 degrees Focused 24 in. to «
43 degrees Focused 20 in. to «
b. f-stops 4.4 to L4 continuously variable
c¢c. Focal Length 25 to 150 mm
11. Video Output 3.5 volts peak-to-peak, dark negative,
bandpass 4.5 MHz
12. Connectors One video, one power
13. Automatic Light Control Switch
a. Pesk (Bright object -in scene)
b. Average (Uniform scene lighting)
1000:1 1light range with AGC
1L. Monitor The monitor provides crew viewing of
actual camera picture transmitted so
that f-stop, light level, zoom
position and focus can be properly
accomplished.
15. Video Control Switch

Normal video output

Picture content of video is
inhibited

FCD/TSG 162 (Sept., 1967)
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CSM
S/C 116-119

TABLE 6-XVIII.- DATA STORAGE EQUIPMENT (DSE)

ITEM

FUNCTION and/or PARAMETERS
Weight 42,5 pounds
Cooling ECS primary glycol loop
3. Electrical

DC Voltage 28 + 4 vae

AC Voltage 115 Vac, 400 Hz, 3-phase
c. Total Power 50 watts’

Consumption

L. Operational Stability

a.
b.

C.

Record Speed
Playback Speed
Tape Speed

Wow and Flutter

(1) 15 ips Record and
Playback

(2) 3.75 ips Record and

120 ips Plsyback

5. Record/Playback Tracks

a
b.
c.
d.

(=N

a.
b.

CM PCM Data

CM PCM Data Timing
LM PCM Data

CM~VHF Received Voice
Analog Data

CM PCM Data Channel

Data
Timing Signal

Playback Speed
(1) 1.6 kbps Data
(2) s1.2 kbps Data

3 seconds {max) from activation
5 seconds (max) from activation

+0.5% of specification with a
L00 Hz absolute power frequency

3% peak-to-peak (max) with no
vibration present; flutter bandwidth
is from 0.1 to 5,000 Hz

1.5% peak-to-peak (max) with no
vibration present; flutter bandwidth
is from 0.1 to 5,000 Hz

14 tracks (total)
L tracks

1 track

1 track (not used)
1 track
T

tracks (not used)

1.6 or 51.2 kbps NRZ

1.6 or 51.2 kHz symmetrical
squarewave

120 ips (51.2 kbps)

15 ips (51.2 kbps)

FCD/TSG 162 (Sept., 1967)
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CSM
s/C 116-119

" ,
TABLE 6-XVIII.- DATA STORAGE EQUIPMENT (DSE) - Continued
ITEM FUNCTION and/or PARAMETERS
d. Record Speed
(1) 1.6 kbps Data 3.75 ips
(2) 51.2 kbps Data 15 ips
T. IM PCM Data Channel
a. Data 1.6 kbps Manchester Code
b. Record/Playback Speed Determined automatically by CM
PCM data record/playback speed
8. C(M-VHF Received Voice Channel
a. ©Signal 300 to 2,500 Hz
b. Record/Playback Speed Determined automatically by CM
PCM data record/playback speed
9. Analog Channels
a. Frequency Response
(1) 15 ips Record and 15 L aB (50 Hz to 10,000 Hz)
ips Playback 6 dB (50 Hz to 25,000 Hz)
(2) 3.75 ips Record and 4 aB {12.5 Hz to 2,500 Hz)
120 ips Playback 6 dB (12.5 Hz to 6.250 Hz)
b. Harmonic Distortion Less than 2 percent
e. Signal-to-Noise ratio 35 4B (min) at 1,000 Hz
(Input-to-Output) 30 4B (min) at 32,000 Hz
d. Crosstalk Down 32 dB (min) at 1,000 Hz
for 15 ips playback
Down 23 dB (min) at 32,000 Hz
for 120 ips playback
10. Tape Motion Sensor Indicates tape motion forward
or backward
11. Tape Speed Sensor Senses playback bit rate and

automatically switches transport
to prober speed. Playback speed
is 120 ips if sensor fails.

Sensor is overridden if in IM PCM

playback mode or playback electronics

is off. Speed will be 120 ips
forward or backward.

FCD/TSG 162 (Sept., 1967)
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CeM

. S/C 116-119
TABLE 6-XVIII.- DATA STORAGE EQUIPMENT (DSE) - Concluded
ITEM [ FUNCTION and/or PARAMETERS
12. Tape Recorder Mode:

 Data Record Playback
Source
Speed Control Data<:) Speed Control Data<:>
Voice Voice
: 1.6 kbps 120 ips 51.2 kbps
CSM 3.75 ips Anslog (32:1) Analog
Bit Rate data Auto data
-------- Select Speed —— -
Switch Voice Select Voice
51.2 kbps 15 ips 51.2 kbps
15 ips Analog (1:1) Analog
data data
M (:) 3.75 ips Bit Rate 51.2 kbps
(vir) | Select 1.6 kbps 120 ips (Disconnected)| —————==——"
15 ips Switch 12.8 kbps

NOTES: @ Not used on Skylab CSM

(:) Analog data channels not used

FCD/TSG 162 (Sept., 1967)
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