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RTC DATA WORD BIT CONFIGURATION CAN BE DETERMINED BY TRANSFORMING THE RTC 
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1. TEST MESSAGES A 8: B EXERCISE ALL PROCESS, TRANSFER AND PROGRAM 
CONTROL LOGIC AND IF NO ERRORSOCCUR, MAIN REGISTER POSITION 24' 
WI'LL CONTAIN THE CORRECT BIT INFORMATION FOR A TEST A 0R TEST B 
VERIFICATION SIGNAL . 
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PMP Bl-PHASE MODULATORS 
BLOCK ll 

H :21t ‘ 
; ’om °"“‘ 

N ' 512 KO 1.. 
PM CLOCK ' 

$5,“: $831: -: +18V-"B" SUPPLY T0 ENTIRE MODULE 
MODULE NO. 1 (NORMAL) . 
MODULE NO. 2 (AUXILIARY) 

)4 2 ‘ " 1024 KC 
4 W w P C M  T0 

AGC 
F X Z .  

PIB PCM , 7 [am °'—‘+ '» .; 1.024MC 
. * . . J 1024 KC ‘ 

A ' - : PCM T0 
FM MIXER 
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AUX PCM : ' ' . ‘ . ' L 
MODE CONT ‘ . ' -+18v "a" SUPPLY T0 PM MIXER OUTPUT ‘ ‘ ’ * ' ' . . i A f 
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DATA MODULATION LEVELS 
lBl-‘PHASE MODULATOR: » V 

1024KC PCM T0 , PM MIXER ‘ 
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S-BAND NORMAL '. , . 
r“ ' MODE ' ‘ ‘ ,— . ,  S-BAND Aux VOICE . . 

OFF 533 ' 536 

RELAY a ‘ : _ , ' *   , VOICE BU 

L (LOW BIT RATE W/CM VOICE) “1% ”W” s33= VOICE, $36 OFF/TAPE 555 Low HIGH 
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RATE W/CM OR RELAY VOICE) 
s33= x S36= VOICE BU, $55 LOW 0R ® 555 
s33= VOICE/RELAY, $36= OFF/TAPE, sss= HIGH 

3.. (NO VOICE CALLED FOR) 
$33= OFF $36= OFF/TAPE, $55 - x LOW 
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BLOCK ll 

. LM PCM 
‘ (VHFI'AM) 

APCMIANLG 
’ j‘éM PCM ‘ 

,olv—ow MODE ENABLE 
tl—o 

h-—-’V0| CE BU ENABLE 

ICILM voucc , [ Q é  73 6 KC 
FROM DSE E6 4 LP. FIL 

PCM sco - ' ° g x 
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PMP SCIENTIFIC sc0's 
BLOCK II 

,mscu n: 
537.: scn :‘ set a sec om ._ 

531'“- sm ._.__. :50: :1 '10 ass 
S36.-TAPEo——-—-4 . 

PIB SCI #1 

549': Penn/mm: 
* fi 125 KC ’2 SCI #2 sec our 

' - R" scn SAME LOGIC AS [ ‘ SCO 
. I scmmr i . m SCI :2 'c 1 , ism 42 TO use 

an SCI :3 ‘ f i "’5 KC SCI :3 sec our 
. I SAME LOGIC AS L sco . . 

m SCI 03 _ SC'EM'F'C n _, V :scu 4 3 T0 as: ' 

r——-—— s-nmo AUX ————-‘ r——m'£ RECORDER 
TAPE TV PCM/ANLG 

M 

m ' ' - @ 
SWITCl-ES: 
(M00 '3! . ‘ ' ' , . fun. 

VOICE nu sc: L£M PCM * » _ i©§ 
$36 531 . _ _ 549 . . V co-zoaos 
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S—BAND UP- LINK SPECTRUM 
BLOCK ll 

, , A . FC 
U‘P-VOICE V UP- DATA 

f ' - I L - SUBCARRIER SUBCARRIER 
PSEUDO-RANDOM - \ / 
NOISE RANGING 

. " ‘ . 
I 

. '. , - , ' 
‘ ' . .  _ 

v 

. _ '  

\ . 

; 
. 

I 
' 

. 

“ f l a g - 1 : “ ,  ” ,, 

~70KC ~30KC +30KC +70K.C 

2106. 40625MC , 

S-BAND PM DOWN-LINK SPECTRUM 
VOICE SUBCARRIER BLOCK " 

- (CM VOICE LEM 
, VOICE, EVA vouca f _ . . 

B'OMED’ -' - ' ' ‘ ‘ - TURN-AROUND 0F 
TURN-AROUND , . ,‘ - PSEUDO-RANDOM 
OF UP-LINK rrc NOISE RANGING SUBCARRIERS ' 

‘ . NORMAL CSM PCM _ 
7 , _ ~~ '* _ SUBCARRIER\ * , 

III I \ / _    

-'l.25MC -1.024MC ' ~ -70KC -30KC +30KC+70KC ,   » +1. 02n +1.25MC 

2mm .. , » 

' ' . rm : _ _. w 
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"K {ff-“krd‘ 71.1“": ' -'. . ' . :  -| > ' c 1.“ , ;,I . 5“ ~ ; - r 
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. ‘ 4.5% " ‘ .7. ~.~:"‘Z 

BLOCK ll 
DOWN DATA SUBCARRIER 
(PIB CSM PCM OR 
AUX RH CSM PCM) ' 

/ 
DEIML "A': f ' Fc LMIIC voucz. 

RANGE AT 1:1 
PLAYBACK 
,__JL_‘ 

L '1 l l 
-Z.3KC ‘.3KC +.3KC +2.3KC 

2272. 5 MC 

SCI 
‘ SUBCARRIERS (RIT OR PIB scn 

r j 1 1 4 1 \ 1 1 /  
-l65KC -95KC '51. ZKC 412. 8 

-125KC *73. 6K0 ~ -9. 6KC 
DOWNLI NK MODE COMBI NATI ONS: 

LM PCM 
PIB AT 8:1 ' 

LM PCM 9/3 AT 321 

IF WE I] DO WE HAVE? 
HAVE: 

I PIB CSM PCM R/T CSM PCM TV RIT SCI PIB SCI 
PIB CSM PCM N0 N0 NO YES 

R IT CSM PCM" N0 MAYBE” MAYBE" 

TV NO N0 N0 
RIT SCI NO YES‘ . NO . NO 
Pl B SCI YES .YES‘ N0 N0 

_ ; LEM PCM N0 " N0 N0 N0 "0 LEM/IC 
VOIQE YES # 

"AUXILIARY MODE ($54 = AUX) 
YES‘ NO NO YES 

"DEPENDS UPON SETTINGS OF 536. 537, AND 549. 

- a }  . . . . . . .  

S-BAND FM DOWN-LINK SPECTRUM 

PC 
l ‘TV VIDEO ENVELOPE 

i1 1 ] I W I 
12.8 +51. ZKC 

+9. 6KC 

_ Fc+. smc FC+L024MC 

‘LMIIC VOICE 
RANGE AT 321 

PLAYBACK 
. L  . 

L +95KC ‘ f165KC 
+73. 6!“: +125KC 

LEMI I C 
VOICE 

YES : ~ ‘ 

LEM PCM 
N0 
N0 MAY BE” 

N0 N0 
N0 N0 
NO YES 

N0 
N0 
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* MODEL 
LOCAL 

I: 
To ' T1 i 10"8 

, T 
‘ C L ® X $ A $ B  $ 0  

2 x 1 1 x 3 l X 7 X 1 5  
; 2 x 11-x 31‘ x 63. x127 

TP 
a 

l
l

 
,

l
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~I 
N 1‘ T0 :TT'OT < TP' BASIC BIT TIME: --L042uSEC 

71.610‘BITS .9: .075 SEC 
5,456,682 BITS .95 5.68 SEC 

_ 
_ 
_ 

— 
— 
_ 

6.8K MILE ' 
528K MILE '. 
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.“11,1o-01 110  01110 01, 1.1001110 01.. . . _ 
’ ‘ ' I , PERIOD=5 en‘su 

(169x 
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' DOUBLE DOPPLER RANGING 

Fa‘Fo(l:t°tC ) 1: _ 

V (Fa - F0) C ' ~ 

.‘ tot Fo COS 0 

- fiJlQé-AQQZL 108 VCO +1St u: 
{ Fx 2287.5 120 vco — 

‘ (108+2)VCO+2”d IF=V(108+21+ 1/2)vCo ' 
~ 120vco w .  120vco * 

,110.5=_2_g_1_ 
_ 120  _2_9_9_ 
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S-BAND BLOCK DIAGRAM 
s-m Ml “IO! GAIN 

$4M!) m AMPLIFI- 

IY PASS 

WIT! 

r- PWRAMP -I 

FRI HIGH 
_ I _  

— I —  
SE W 
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7 -  - _ - -  ‘ ” 1 ; ,  ~ .  fl . , 1 " .  A .~' 

IIF TRACK OUTPUT MM MC) 

UNIFIED SWO 

F-'-*‘—796u—oé_l‘| 
: I 
| s-smo l - maven 
I 
| | .% we m. I I 
I 1 r I 

m m .  m A ll 
INDIE” mmnm L 

I l f r - z m +——-———-m——z—I 
A! M ‘ I swim I mama . 

' I 

l ‘ : 
:mfim ace memo. 
| I 
I 

I . A "" ' R333: alumni: 1 -  1 fl 
I I 
L._....____.........__l 

mm PRIM 
mam 

S-IMD RCVR 
1-2 STATIC 
Pl'l BIROR 

W 
: I —  — m  
DNVOICEIU SCI 

U? VOICE + DATA 

nu VOICE + can 
BACK-UP on VOICE m , “  

(PM?) 

on vows + 1‘1! . 
BACK-UP on vow: 

up vow: Hum 

6% 

FM DATA 

WING 
' I — I  . M 

‘h—h 

rm. 
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S-BAND POWER AMPLIFIER 
BLOCK ll 

20W ENABLE J 
‘ . . 5W ENABLE 90 SEC 
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Abbreviations and Ac roam . 

ac - alternating current. (noun) 
a-c - alternating current. (adj) 
.ACE ' - Automatic Checkout Equipment 
AC? - Audio Control Panel 
AGC - Apollo Guidance Equipment 
AGO - Automatic Gain Control 
AGE - Aerospace Ground Equipment 
ALC - Automatic Load Control 
AM - Amplitude Modulation 
AMP - Ampere or Amplifier 
AMPL - Amplifier 
AME - Atlantic Missile Range 

». A ‘ $12 or - Analog 
“ ' ' . ' Auto - Automatic 

‘ “ AVC - Automatic Volume Control ‘ 
_ 7, _ BCD - Binary Coded Decimal ' 

.5;._-;'.'11’-._j 7 V ' 7 ‘ BCN - Beacon (Transmitter only; (no receiver) 
7‘! " . ‘ ‘ 3:10d - Biomedical 

bps - bits per second 
BU - Backup 
CI - Comications Instrumntation 
CCTV - Closed Circuit Television 
01.14 - Core Logic Module 

‘ CM - Comand Module 
C/O - Checkout 
Coax - Coaxial 
COMM - Comications 
Compen - Compensator 
Cont - Control or Continued 
CPLR - Coupler 
CBC - Collins Radio Company 
0514 - Conmand and Service No tules 
GTE - Central Timing Equipmr nt. 
CW - Continuous Wave 
db . - decibel 
dbm - decibels with respect. to one millimtt 
dbw - decibels with respect to om watt 
dc - direct. current (Noun) 
d-c - direct current. (Adj) 
Dog - degree 
DET - Detector 
DISCR - Discriminator 
DRI {- Data Rate Indicator 

' _ DIM - Drafting Room Manual 
.- -’ ‘ DS - Data Storage 

' ’ ‘ DSE - Data Storage Equipmnt ‘ ‘ 
DSIP - Deep Space Instmmontation Facility 
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EKG . -  Emergency Key Comications.» . 
MR - emergency 
E241 - Electromagnetic Interference 
EU - oiectronic unit 

' EVA - Extra Vehicular Activity 
EVC - Extra Vehicular Cremnan 
EVSTC - Extra Vehicle Spacecraft Telemetry 8: Comicatibns 
tc - center frequency 
PDT - R111 Duplex Teletype Circuit 
FM - Frequency Modulation ' 
NV - Field of Vision 
m - Flight Qualification 
1's - full scale 
FSK - Frequency Shift Keyed 
ND . - Forward 
gc ' - gigacycles 
GF'E - Government Furnished Equipment 
GMT - Greenwich Mean Time 
G&N - Guidance and Navigation Subsystem 

‘ GND — Ground 
; ; ‘ ' GSE ' - Ground Support Equipment 

« '_ GSFC - Goddard Space Flight Center 
HF - High Frequency 

. A » MA - High Gain Antenna 
v .81 - high 

‘ ‘ ‘- Hsn - High Speed Data 
‘ - ' 1- Hz . - Hertz (cycles per second) 

.v'”7‘-v‘r’f;=7{' V ‘ ‘ ' IC - Intercom 
‘ IF ' - Intermediate Frequency 

Il-‘M ‘ - Irv-Flight Maintenance 
i n .  I - inc}! . 

1P3 - Inatnmentation Power System 
1133 ‘ - inches per second 
IRIG - Inter-Range Instmmentation Group 
IRIG - Inertial Rate Integrating Gyro . 
It - -.- kilo (1000) 
kl): - kilobits per 36 _ 
kHz - kiloHel-tz (k3 ftocycle) . ' 
kfliz - kilomegaflertz (kilomesacycles) 

LAD - Los Angeles Division 
f _. ' _ ,  f 1b » -pound(s) 
r . V , “ , ' LCC - Launch Control Center 
,, ‘ - , - ., - I33 -' Inner Equipment Bay 

. ml - Lunar Excursion Module 
5 LP - Low Frequency 

108 - Line of Sight. 
L33. - -  [mar Side Band 

. 1.58 - Least. Simil’icant Bit 
’ . m o  - m 

‘ _   __ - me - Mission Central Center 
3 , , - , “ ~ ,lmc -Hs:l.n Display Console 



“ MDP. * 
MED 
mHz 
udke 

MOD 
nsm. 

»PER 

- RCDR 
RCS’ 
REV 

f RIG 

Main Display Panel 
medium 
megaHertz 
micrOphone 
1/1000 of a measure (9. g. milliradian) 
minimum 
Modulator 
Manned Spacecraft Flight Network 
millivolt 
milliwatt 
negative AND (roolian) 
narrow band 
negative 

.not less than 
nautical miles 
no more than 
non return to zero ,- 
Near Space Instrumentation Eacility x 
omnidirectional 
oscillator 
Power Amplifier , 
Pulse Amplitude Modulation 
Pulse Code Modulation 4_ 
Pulse Duration Modulation,v 
Peak Envelope Power 
picofarad 
pulse frequency 
playback ' ' _7 
Portable Life Support System ‘" 
Phase Modulation -~ 
Premodulation Processor . 
Pacific Missile Range 
Potentiometer 
peak-to-peak 
Pulse Position Modulation , 
pulses per second - 
pulse repetition frequency. 
Primary 
Pseudo-Random.Noise 
Phase Shift Keyed 
Push-to-Talk 
Power 

- Range 
Radio Command 
Recorder 
Reaction Control Subsystem 
Receive ‘ 
Receiver . 
Research and Development 
Receive 
Regulated 
Radio Frequency 
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v 
vac 
V00 
vdc 
VGP 
VHF 
VHF/KM 
v01 
VOX 
V333" 
'W 

- Radio Frequency Interference~‘ 
- Root "ban Square 
- Rendezvous 
- Ranging - 
- “eal Time Television 

Return to Zero 
1550 to hOOO mHz 
Signal Conditioning 
Spacecraft 
Signal Conditioning Equipment 
Scientific , 
Combined Scimitar and Notch Antennas 
subcarrier oscillator 

Secondary 
Sensitivity 
Spacecraft Electronic Package 
Signal - 
Spacecraft Instrumentation Test Eqnipment - 
Spacecraft LEM Adapter 
Service Module 

Spacecraft Personal Communications System 
Single Pole, Double Throw 
Single Pole, Triple Throw 
samples per second 
Single Sideband 
Standby 
Synchronization 

- Switch 
- Temperature 
- Telemetry 
- Telemeter 
- Transmit-Receive 
- Television 
- Traveling'Wave TUbe 
- Up—Data Link 
- Ultra Figh Frequency'(300 to 3000 mHz) 
- Unified S-Band Equipment 
- microvolt 
-’microwatt 
- Voice 
- volt 
- volts, alternating current 
- Voltage-Controlled Gscillator 
- volts, direct curre.nt 
- Vehicle Ground Point 
- Very High Frequency (30 to 300 mflz) 
- VHF/audio modulated 
- volume 
- voice-operated relay _ 
- Voltage Staniinz w3ve Ratio 
- word 

Stabilization and Control Subsystem; Spaceéuit Comp . 
amnications System. 
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upmx é words per minute 
X-Band - 7000 to 10,900 mflz 
XCVR ' - Transceiver 
XF‘MR - Transformer 
XMIT - Transmit 
XMTH‘ - Transmitter 
XPONDER - Transponder 
XSTR . - Transistor 
XTAL - Crystal 

Definitions 

‘Biphase modulhtion ‘ 

"Closed Circuit 
Television 

- Coherent Transponder 

'Cdmmntatbr 

Decpmmutator 

' Hear Earth- 

‘Operational Instru- 
mnntation ‘ ' 

r.Prodatecbion 
Rneordar 

- An RF findulation technique where POM 
wave-form.modulates a carrier or sub- 
carrier by switching its phase posi- 
tively when the wave-form.1s positive, '  
and negatively when the wave—fbrm.is. 
zero or negative. 

-VA television system.which.does not in- 
clnde an RF link between the camera 
and.monitor. 

- The phase of the transmitted signal ha~ 
has a definite, known relationship to 
the phase of the received signal. 

- As used herein, an electronic switch 
which converts a group of parallel 
signals, each on a separate parallel 
channel, to a serial train of signals 
on a single serial channel. 

- As used herein, an electronic switch 
which converts a serial train of 
signals on a single serial channel to 
a group of parallel signals each o n - a  
separate parallel channel. ‘ 

- Altitudes up to 8000 nautica1.miles. 

- Instrumentation used to obtain infor- 
mation for assessment of crewrstatus, 
spacecraft performance, and environ- 
mental conditions. 

-'HAgnet1c tape recorder which records' 
tbs received signal at the receiver 1?   
Qutput before demodulation. 

' IIT" ? { * - v 1 -  ~ 
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. . . . . . . .  

7 — 3: ‘fx‘, 

. Pseudo-Random 
Noise Ranging 

. RED Instrumentation 1 

.Real Time TV 
Transmission ‘ 

Scientific Z 
Instrumentation -' 

sigma; Cbnditiomn 

Slant. Range ' 
Television Frame; 
Transceiver 
Transpone 

Triplaxer 

Videp Signal  ‘ ‘A 

A
-6

 

‘ ' w- A Jim-developed technique or deter- 
mining range of the spacecraft from a 
DSIF station utilizing pseudo-random 
noise modulation. 

- Instrumentation used for the develop- " 
'ment and qualification of the Space- 
craft. and its systems. 

- TV information is transmitted as it is 
obtained with no appreciable delay; 
as Opposed to tape-stored or slow scan 
techniques. 

- Instrumentation used for scientific 
observation, measurement or experimen- 
tation not. related to spacecraft 
qystem operation. 

- Circuitry required to change the form . 
of the electrical signal furnished by 
the sensor or data. source to a form - 
suitable for use by the telemetry coder. 

- Range directly to the object. v 

- A single complete TV picture. 
- Transmitter and receiver combination. 

; - Transmitter and receiver: transmits 
reply to proper received signal or 
transmitter output is same function o f :  
the received signal. 

- Frequenqy-shares a single antenna by 
three or more units of equipment. 

- Television signal containing picture J 
information before coding or modulation; __ 
may or may not contain sweep synchron- 
ization information. ' 
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