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- o . R.R. SYsTRMF

I R.F. SYSTEM DESCRIPTION
4Th§ R.F. System'employed in these payloadé is designed to improve:

- | &. Trensmitters - o |

(1) Better'freQuency stability |

(2) TLover incidental A.M. and.F.M.

(3) Highér'R.F. efficiency and output powér level

(4)" Lower spufioﬁs responses and unﬁénted'harmoniCS

(5) More stable'modulation |

(6) Short and oﬁen circuit protection
(7) - Better EJLI. charagteristjics

P . b. A.M, Command Receivers

~,

'"mfwf”‘*‘fﬁg\\}ﬁéselector bandwidtﬁ'
| (2) More linear A.G.C. chaggcteristics
(3) Better E.M.I. charactefistics
(a) Héusekeéping Telemetry Transmitter -
This unit is & Phase Modﬁlatéd (P.M.) tfansmittef
.oPé&ating at a fundamental fi‘equency in the ‘band
. from 136 to 138 Mis. The transmitter modulator
‘accepts digitai or analog‘vpltages‘and provides
an output carrier.of 0.25W at a modulation index
“A from 0.5 to 1.5. The input + D.C. péwer lines
R '“are isolated from.éround, and,botﬁ supplies are
internglly regulafed. The regulaﬁors.provide a

- ' o . ' constant R.F. output vith voltege inputs of +11

Approved for Release: 2024/06/06 C05027392
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(b)

"to +15 V.D.C. Any transmitter power variation.

will be due to temperature change (-10 to + 60°C)

and ﬁill be .less than 1 dB.’ The ﬁransmitter

‘output is protected against short and open circuit
. conditions by e ferrite isolator (block diagram

 Figure 1).

Command Receiver (A.M.) -

The command -receiver is a fixed.tuned'lﬁe.XXX,

single conversion,_superheterodyne.receiver'designed
for use on a rqgket launched, earth orbital satellite
with a minimum mission life of two years. The'

command receiver will demodulate an amplitude

modulated carrier at this frequency and provide an

audio output that is fepresentativé of‘the:origihal'”
amplitude modulation. 'Cohsidefable-effort has been

made to make this unit immune to E.MsI. and R.F.I.

Exceptionally sharp R.F. selectivity is accomplished

by using an input crystal filter. The crystal.

filter is.a 6-pole design with an input and 6utput
impedance of 50 ohms. It has a -3 dB bandwidth
of 35 Kis, -60 dB bandwidth of 0.5 MHs, and -80 dB
baﬁdwidih of 1MHs. The crystal filﬁer-exhibits
greater than -100 dB regécpiOn of ail'éther-oﬁ£-of-

band signals. The'in-band-loss»is approximately

-"Approved for Release: 2024/06/06 C05027392
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5 dB.. The receiver has a sensitivity of -105 dBm for

S +
N

a dynamlc range of 105 dBm to -50 dBu. The output

10.dB

(81gnal-plus-n01se to noise ratio) with -

veltage into 100 ohms is 6.0‘1}.5V p-p, can operate on
: a positive or negative D.C. snpply, and'draws 18 mA .
' standeby current (Block Diagram Figures 2 and 3).
(¢) Antenna Design Description -
The teiemetry and command systems employ a common
‘antenna System consisting of four ‘3/4 eleménts mounted
on the northern hemisphere of the spacecraft._ These
elsments are fed in a turnstile arrangement to produce
?essentially omni directional radiation characteristics.
The radiation: from the south pole of the spacecraft
towards earth is essentlally rlght hand c1rcularly

polanlzed for telemetry and left-hand 01rcu1ar for congand.
I  R. F. SYSTEM SUMMARY - | | " /
The T™M and Command Béceiver'Block'Diagrams can be seen in Figurés 5
and 6. From the Effective Radiated Power (ERP) measurements tabulated
below, coﬁpled.with the antenna patterns in Figures T,'é, 9, various R. F.
Link calculations can be made with respect to look angle. In the following,

only zenith and horizon will be considéred since thesé are the worst and

best cases for signal'strength.

: ApproV'ed for Release: 2024/06/06 C05027392
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_.—-f"‘/_
TYPICAL E.R.P.
Measured ERP
' : Ref. to Ec (dBEm)-
System . Measured R.F. Output in dBm o= 120° 6 = 180°

™ . 23.7 | 23.7 22

Command Receiver ' -102 (Input)

170 SERIES LINK CALCULATION (UP-LINK) TM

Cir. Orbit 4/3 earth R

527 N.Mi. - To Zenith P, = 135.2 dB
2210 NMi. - To Horizon P, - 147.8 aB
~ Rec. Sen. @ Peak - Rq = -102 dBm

Radiated Power - K = +57.5 dBm

Approved for Release: 2024/06/06 C05027392
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_1 Ny ) © 170 SERIES LINK CALCULATION (DOWN-LINK) T™M

E.R.P. = Horizon +23.5 dPm
Zenith +22 dBm

Note: Iinear Polarization EQ (Horizontal)

7 _ Orbit - 527 N.Mi. Circular d_l = 527 N.Mi. PL '-1314-.8 B

1

42 = 2210 N.Mi. P =147.6 dB

. Note

Approved for Release: 2024/06/06 C05027392
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— Polar Chart No. 1270 f = '30° , Ef POLARIZATION, ALL NUMBERS BELOW 30 ‘DBI ERP
SCIENTIFIC-ATLANTA, INC., K - : . .
ATLANTA, GEORGIA - ) ' . : . T - \

FIG.8.TYPICAL TELEMETRY TRANSMITTER ANTENNA PATTERN
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L2. COMMAND SYSTEM
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.3, MEMORY SYSTEM
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e 170 SERIES DIGITAL TELEMETRY AND MEMORY SYSTEM OPERATION

{“ _ ' The 170 Series PCM Telemetry System performs very similar‘to the

160 Serieerystem. The major changes to the system ‘are in-the areas of

: 1 ‘ ' ~'1ncreased redundancy° The system performs three main functlons: samples

{ , and encodes realtlme telemetry data, samples and formats telemetry data
' : . for storage in the satelllte memory, and provides the necessary control

for reading this data out of the memory and formattlng it for transm1581on

|

é

- , over one of the payload R.F. down links (Flgure 1 )

E . L . The PCM.Encoder is formatted into a main frame of 128 words consisting

of.8AsubframeS'of.l6 words: each. The encoder.samples~56 single-ended,

[ . .
{- R - hlgh level (O £0 5.00" ) analog channels and 16 dlfferentlal hlgh level

analog channels, convertlng each sample to an elght-blt blnary coded word.

The system also samples 308 dlscrete 1nputs as 38 elght-blt words° The~

j . 110 samples along with sync Words constltute a maJjor . frame. The real-time

? ma jor frame format is detalled in Flgure 3
. : '. The.encoder provides all the necessary timing and control signals to

fsequentlally store the last 8 elght-blt words of any preselected minoxr

frameé or subframe in the accompanylng}satelllte menmory. The subframe to

; . ;. o . ) 'be stored ls selected by forming a binary coded word withvthe subframe

. | select 1, 2,-and 3fcommands and tne snbframe.reset command, The'system:"
'L I " has four sampling rates'once.every frame, b frames, 32 frames or éh frames
i ' | y S _where a frame is é.56'seconds;-;The encodér'functiOnal time perlods'are

‘given in Figure 2 . The Mem Al Sample, Mem AO Sample, Mem Bl Sample, and

Y A

Approved for Release: 2024/06/06 005027'392 -



C05027332 " approved for Release: 2024/06/06 C05027392

|

(\ . - Mem BO,Sampie commands are used to control the states of the’command code

flip-floPS that are used to control the sample rate according to the

L: | . following table:
. | . o Fy Fy Sample.Rate/Frame
. o o ) |
- . | . ' 0 B ..l 4_.4
1 o . 32
1. 1 | o 64 .

The encoder will continue to -sample at this rate and store data in the
memory until 512 samples (the memory capacity) have‘beeh stored. The
encoder senses theilast'address output from the memory and inhibits

-+ further storage umtil the memory has been read out.

7N

The encoder maihtains;the memory.in a standby condition until it

receiyes anlexternal.read-cbmmand. The encoder will start the readOut
of the memory at the beglnnlng of the next magor frame after recelpt of
thls command. Encoder outnuts labeled PCM realtime and memory w1ll contaln
memory data durlng memory readout. The trans1t10n from realtlme data to
memory data is coherent when the memory is read out. The clock, clock
phase, frame sync and subframe sync remain the same during a memory readout.
C | o The exact format is shown in Flgure-4 : Durlng readout, words 6 thru 15

are replaced with a )-l--blt flag word ; a l2-b1t word contalnlng the contents

of the memory address reglster for the block.o: each elghtfelght-brt words
" that were stored. The ‘remaining eight 8-bit words wii;_be the stored |

‘sample; ‘The entire 512 samples will be read out four (4) times. At the

L.
Py

- *Approved for Release: 2024/06/06. C05027392 _ )
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completlon of the fourth readout, the encoder w1ll return to 1ts realtlme

mode of operatlon. At this tlme, the encoder w1ll initiate a fifth

" memory readout with the purpose of restoring a testhpattern.of alternete

1's-and O's. This fifth readout will not be inserted into the output

data. channels. _Its'purpose is te place a test pattern intemmemqry which

will be read out of. all locatlons that have not had data stored into them.

Thls will be the case when a read command is recelved prlor to the encoder's

storlng the c¢omplete 512 samples into memeory, The test pattern serves
es‘a diagnostic aid in tﬂe event of system malfunction; |

The{entire system can be operated at two commandable bit;rates, Loo bps
or 1600 bps.’ All.memery data sampling.iSAreferenced to the 40O bps rate,

€.€., the 26 56 sec frame rate, and will not change at the higher bit rate

'~(F1gure 2 )o Example, at a sample rate of 32 frames, it w1ll take 11.65

hours to £ill the memory at elther a 400 bps or l6OO bps realtlme data rate.,

All memory samples can be related to an exact Greenwich mean time by

- use of the PCM_system absolute timer;_»The'timer consists of. an eight-bit.
‘vernier timer and a 16-bit absolute timer forming a 24-bit time word.

The vernier timer is driven at the main frame rate of 2.56 sec. and is

displeyed in every,mafn frame in word 1-3. When the vernier time reaches

a. count of 255; the contents of the l6.-bit absoi;uteftimer will be displayed

.in words l-h'and 1-5. The normal. data in words l-h and l 5, tne cell

monitors w1ll nct be dlsplayed at this tlme. The PCM*tlmer systenm is easily

'synchronized to. GMT since the entire systemﬁis'synchronous "The timer can .
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be reset to'zero by using the PCM timer reset,command at a precise GMT

| setting or the system can be synchronized by recording GMT at precisely

the moment the vernier,timer-increments. Onceva‘time:reference‘between‘
GMT and the vernier timer is established, all-memory samples can be tied

to an exact time in the orbit, as the absolute time and vernier time are

stored in the very first sampleistored into memory, and all succeeding--

samples are spaced at exact time intervals from the absolute.time and .

' vernierltime3increments,. On the first samplenof-eight eight-bit words

stored in thejmemory, the first three words are replaced with a 24-bit

'time.word(8bit vernier time and l6-bit absolute time) " This is true

'regardless of the subframe be1ng stored

. At the completlon of the four memory readouts and the load test pattern,

the flrst memory sample 1s taken and the 2h blts cf time are atored. At

_the 1nstant the data is shlfted into memory, words 8 9, and 10 of the

partlcular subframe belng stored w1ll dlsplay the contents of the 2h bit

t1me that is’ loaded 1nto memory - The - prev1ous system in the 160 Serles

" had to walt to acquire sync with the 1ncrement1ng 16~ b1t absolute tlmer
‘ before storlng its flrst sample.u Tnls was .necessary as we were storlng
.only 16 b1tS'of time.-. On this system, since we store the contents of the
- venier timergvit is.not'necessary o wait for the l6-b1t dbsolute timer
-to inCrement'l Once the system has. loaded the test pattern, the system goes

' dlrectly 1nto the sampllng mode. :

The main encoder of this system was des1gned such that any random failure

iit'm;ght'suffer would be a soft-fallure'and_would ‘not be catastrophlc.'

o "'Approved for Release: 2024/06/06 C05027392
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The system has redundant commandable oscillators, A/D converters, power

'regulators,.master,timer and'multiplexers,'and output‘serizlizers and code

-.converters." The dlstrlbuted data buss is-designed such tha* the dlgltal

multlplexer gates are 1solated from each’ other so that a s1ngle bit fallure '
in any one word will not affect any other‘wordv The strobe signals and
tiﬁing to the gate'is snch that no more than four words analog or digital'.
WOuld.be lost'by a single.coﬁﬁonent failure in the worst case. -In.additiono"‘
to the PCM encoder being redundant, much of the telemetry data is'also
available on a back-upianalog.system. |
uThe'PCMvs&stem's'32K memory system is'not a redundant system.. A single:

component failure in a critical circuit:would be,catastrophic; but would- not

:jeprodize;the mission or make its.0perational use difficult as would the-

main encoder.

The"encoderxsystem has four data outputs, two realtime all the time and

: two that have realtlme data 1nterleaved with stored data. Two are NRZ-L

K ,and two are b1 phase L coded Flgure i shows the various combinations

of poSsible downlink.routing. The only data routed to Irig CH-lE'isf

'NRZ L and can. only be MOO bps due to the frequency response of CH 12. If
.-the hlgher blt rate of 1.6 Kbps is selected, a dlfferenu downllnk other
‘“than. subcarrler CH 12 must be selected.f When ‘the system is commanded 1nto
fthe Mbd. dlgltal mode, there will be no analog data present. The modulatlon“
:w1ll be bi phase L PCM data as 1t will on any alternate downlink. lheﬂ

-i selectable modulatlon and,downllnks allows the system to remain operational |

in'the-event,of‘a modulator failure~by selec¢ting an alternate link.

Approved for Release: 2024/06/06 C05027392
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_iAll daté is binary.coded with a scale_factof of 255 equal té-an input
voltage of 5{080 volts. .The data is aligned LSB first. The subfréme'

sync is the complemen£ of the.ﬁain frame éychand useé the uhique recyeling
code as the method ofAsubframe sync. | .

The gfound stétion equipmént used for'”éuck leok" of the PCM telemetry

data: consists of either Data Control Systems model 4002 or LOOk4-decoms.

The major difference between the 4002 and the 4OOL is that an external

Bit sync is necessary with the LOOL. Word selectors for stripping out

both anaIOg and digital words have been designed by NRL and tailored to

-meet all NFL'Spacecraft re@uifements. The words.to be displayed dre

thumbwheel selectable by word and frame. Figures 3 . show the éntire PCM

“telemetry format}‘ Each word is labeled by the frame and word position

in the frame, i.e., 7-1k, frame 7 and word 14. The entire format is
programmed on a plastic-card,that controls the 4002 and the 4OO4, The
programming of the 4002 and the 4OOL is @ifferent; therefore, a red card

is used to identify the 4OO4 and a white card for .the 4002. Both units

‘can be programmed to accept data either MSB aligned or LSB aligned. All

units will be supplied programmed for LSB operation. When programmed
for LSB operatién, the - thumbwheel settings must be advénced by one for

each word for words O-1l4t and for words 15 both the frame and the word must

- be advanced by 1. 'Figure 3 denotes this with an asterisk. The difference

in the thumbwheel settings for ISB or MSBHPBOgramming for -the 4C02 or 4OO4

 represents an operational nuisance. Once the decom is programmed and the

. . ' -Approved for Release: 2024/06/06 C05027392
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_proper thumbwheel settings are known for each word in the format » they
_will not change; but it is im’portah-t to remember this if the card . t

. programming is changed or decoms changéd ‘for any reasoh.

Approved for Release: 2024/06/06 C05027392
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; T 20N TECODIER
l\
- *’n\mc» orzl Time Pericis
{“;; . DATA RATE DAT4 RATE
N LOO tns 1600 nus
L . Clock rregi&ncy - . 819.20 xnz . 819.20 kaz
- - - Clock 20.80 knz .. 205.80 knz
\— . ) .D-J Tl:» . 2.5 us . | €25.0 s
. Word Time .~ 20.0ms . 5.0 ms
[ o © Suoframe Time .. 320.0 ms. 80.0 wms
Freme Time ‘ 2.'. 56 sec 6L0.0 ms
l b MYEMORY STORAGE! TIM S (Nemory SuOI‘ g2 is re;erenced to the L0O bps TATA RATE atv
"t ) : ' al.l. ulmcs) : - . .
r ONE SAMPIZ = REight - 8 bit words
. MEMORY CAPACITY = 512 Samples )

-.SAMPLE RATE: EVZRY FRAME 1,310.72 sec ( 21.8%53 m ; - 0.38% nr)
iy | | . EVERY 4 FRAMES 5,242.88 sec . { 87.3813 m ; 1.k363 kr)
R EVERY 32 FRAMES 41,943.0h sec  ( 699.0506 mw ; 11.6508 ur)

o ' EVERY 64 FRAMES 83,886.08 sec - (1398.1013 m ; 23.2016. nhr)

' 'TEST PATTERN ICAD TIME ..163.8k sec (2.7306m) 40.56 sec. (0.6826z)
B MENORY RZADOUT TOE ' L . A
- B OKE RAADOU” 163.8k4 sec (2.7306m) L0.95 sec (0.6526z)
Ak .. . FOUR READOUTS ¢ 655.36 sec (10.922km) 163.85: sec (2:7308z)
—.}{ 3 . |
. .

Vi S
- _Figure 2
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{: TN ,}
0 - 1 2 3 4 5. 6 7 8 9 10 11 12 13 14 15
SYKS SYNC SF SYNC SFSYNC + CELL - CELL PLID MEM. ADD |
(53] - 1R 1:88 UsB MON MON SAMPLE
. . 2 10 NUM
DIG WD VERNTER
A TIME . . T0
3 1 512 .
DIG #D DIG D
cHp MEM 4 12
S |
DIG %D DIG ¥D JU l l l ] I l ] l H THIS 8 BIT COUNTER IS THE SAME
POM cHD 5 13 SeC. A 075 | AS THE VERNIER TIME-WORD 1-4 )
- L A
DIG WD EXP. 17 LOWER MIDOLE UPPER
BAT . 6 14 g BITS | 8.BITS 8 8ITS
: ABSOLUTE. | "ABSOLUTE | ABSQLUTE
A, B TIME TIME TIME
(- -/
EXP. 18 EXP. 19 - Y . .
7 15 THESE 3-8 BIT WORDS REPLACE THE NORMAL 2-8 BIT WORDS OF PART OF ANY
SUBFRAME THAT IS STORED AS THE FIRST MEMORY SAMPLE AFTER A MEMORY
READ OUT. I
EXP. 20 EXP. 21
-8 16
RETEP | PAR .
' 9 17
SECTIONS AL B
R ) ‘DATA PART OF SUBFRAME 0-7 STORED IN MEM. SAME AS PART OF PCM SUBFRAME 0-7 WORD FOR WORD
173 - 174 iD PART

EXCEPT FOR THE FIRST MEM. SAMPLE AND WHERE A DIFFERENT SUBFRAME 1S COMMANDED TO BE

MEMORY READ OUT DATA
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0 1 2 3 4 5 6 7 8 9 10 1 12 .13 14 15
SYNC SYNG SF YNNG 5F SYNC .+ CELL - CELL DIG WO DIG WD + BATT - BATT RW MAG X MAG Y MAG 7' DIG WD DG WD
LaB usg L8R8 U8B MON . MON. £XP 1 £XP 2 v v  TACH . ADGOLE A | ADCOLE ‘B
1110 1011 ] 100r 0000 | 0001 0100 | 0110 1111 2 10 ABST M ABST M ABSTIM .
DIGITAL VERNILR + CELL DIG WD DIG wD 5v CAL REC 1- REC 2- BOOM + GELL - CoLL DIG WD DIG ¥D
WORD TIME 3 e £XP 3 EXP 4 AGC AGC LENGTH MON - MON SPRO SPRO
ADD ; . 1 18 : o
CIG %D DIG wD TEMP 19 TEMP 24 PRESS PRESS DL TIMER | DL TIMER DIG WD " DIGWD
D MEM B 12 5 6 5CP BAT BYP TH 1 H2 oD 1 CMD 2 - BOOM “Rw CTL
CONTROL CONTROL . cTL
A, B A, B . . .
DIG WD GIG WD ] : + SEC - SEC TEMP 2 TEMP 15 TEMP 3 TEMP 4 DIG WD
PCy €MD 5 13 7 8. v v PKG. SCP 1 + Stk - SEC THRUSTER SPARE
MON MON - . BATT BATT CrL
A, B A B R
016 WD + BAT V -~ BAT V TEMP TEMP + OHG 1 +DISC 1 | = CHG 1 - DISC 1
BAT SPARE 6 14 9 10 - ' - + BAT ~ BAT’ . .
' A 8 A B T T 2%
RED RED - TEMP TEMP TEMP 10 TEMP 16 TOMP 20 TEMP 21 TEMP 22 TEMP 23
01G Wb DIG WD 7 15 11 12 . + BAT - BAT HC 1 SCP 2 S TUBE BAT 3 CHG CTL v CTL
SRE AS SAUE AS, .
1-2 22" A, B T % T2
0I5 wh DIG WD TEMP 8 TEMP 9 TEMP 17 TEMP 12 TEMP 13 TEMP 14 + 5C - SC -
EXP 17 EXP 17 8 15 13 14 SKIN 17 SKIN 2 INNER B BAND INR. SC 1 | ouTe. sC CHG 1 CCHG 1
. sC 2 NON STD NGN STO MON MON
A, 8B A, B - .
DIG D BIG D TEMP 5 TEMP 6 TEMP 7 TEMP 18 TEMP 11 TEMP 1 PRESS PRESS
EXP 17 PAR 9 17 15 16 TANK NOZ 1 RW 2 BB SC 2 DL BOOM PCOM PK “TH 2 TTH 1
N . . PLENUM PLENUM
A, : ’

171 - 172
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0 1 2 3 4 5 6 7 8 ] 10 1 12 13 14 15
SYNC SYNC SFOSYRC | SF 3YN +CELL - CELL DIG WD DIG WD + BATT - BATT RW MAG X MAG Y MAG 7 DG WD DIG D
138 uge L83 Us8 MGH. MON. exP 1 EXP 2 v v TACH : ADCOLE A | ADCOLE B

1110 1011 [ 1001 96n0 [ 0001 0100 1 0110 1111 2 10 . ABSTIM ABSTIM ABSTIM - )
CBIGTIAL VERUER + CELL DIG WD DIG WD 5V CAL REC 1- CREC 2- 800M + CELL - CELL DIG WD DIG D
¥OBD TIME "3 1 £XP 3 EXP 4 AGC AGC LENGTH MON MON SPRO SPRN

ADL 1 18 T
DIG WD TEMP 19 TEMP 24 PRESS PRESS DL TIMER | DL TIMER DIt WD DIG WD
MEM 4 12 5 6 SCP 8AT BYP TH 1 TH 2 CMD 1 T OMD 2 BOOM RY CTI:
CONTROL CONTROL cTL
A, B A, B
DIG %D DIG W + SEC - SEC TEMP 2 TEMP 15 TEMP 3 TEMP 4 - DIG WD
PO CMD . 5 13 7 8 v v PKG. SCP 1 + SEC - SEC THRUSTER [+ gpage
MON MON BATT ©OBATT cTL o
A, B A, B :
DIG ¥ £Xp 17 + BAT V - BAT V TEMP TEMP + CHG 1 + DISC 1 - CHG 1 - DISC 1
BAT 6 14 [¢] 10 + BAT - BAT
A, 8
A, B T 25 T 26
£XP 18 EXP 19 TemP TEMP TEMP 10 TEMP 16 | TEMF 20 TEMP 21 TEMP 22 TEMP 23
7 15 11 12 + BAT- ~ BAT HC 1 SCP 2 S TUBE BAT 3 CHG CTL v CTL
A, B T25. T 26
£XP 20 £YP. 21 . TEMP 8 TEMP 9 TEMP 17 TEMP 12 TEMP 13 TEMP 14 + SC - SC
8 16 13 14 SKIN 1 SKIN 2 INNER B BAND INR. SC 1 [ OUTR. SC CHG 1 CHG 1
sC 2 NON - STD NON STD MON © MON
A, B A, B e
RETEP PAR TEMP 5 TEMP 6 TEMP 7 TEMP 18 TEMP 11 TEMP 1 PRESS- PRESS
9 17 15 16 TANK NOZ 1 RY 2 BB SC 2 DL BOUM PCM PK TH 2 TH 1
. . PLENUM PLENUM
! A, 8 _ .

173 - 17k
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© 170 SERIES POM
'POWER SUPPLY SYSTEM

l;' Tbe~§ower suppl& syétem consists of power sourcé and powér éonditioning.
The bowér source 1s compoesed of rechargeable batteries and solar cell
array. The»power'conditioning consists of charge control,,voltagé control,
baftery select, trickle chérger, battery_bypass, béttéry bypasslvoltage
.cohtrol, battery bypass inhibit legic and undervoltage systeﬁo |
2. - Power Source -
a. Battefy - Thererare two battery packs; priﬁary and seccndary.
Number of cells --18 |
.Cell capacity - 5 ampere hours (F~size)'.~

Cell type. - Cylindricai - nickel - cadmium employing polypropolene

( S . ' : ' separators
Cell resistance - .0l ohms
Meximum charging rate - .85 amps

Maximm permissible cell voltage - 1.55 volts

Nominal péck voltage - +12v |

Maximum voltage excursion - +10v ‘to +1lhv

Typical voltége excursion - +11v £o +13v

Maximum depth of discharge (PLUS) - 9.5%
The primary'battery'pack has a eylinQrical form factor (7" DiAM x 6" HIGH),
weighs léfS lbs. and is located in thé lower sﬁppprt ﬁﬁbe. ‘ihe sécondary
pack has a rectangulér form factor (6.5" x 4.5" x 8" HIGH), weighs 14.3
1bs. and is located on the'top honeycombf Each pack is instrumented with

two to three temp. sensors. .

- Approved for Release: 2024/06/06 C05027392
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( | ‘ b. Solar cell array - The solar cell array consists of 40 body
mounted panels and one paddle.
Type ] No.of ~ ' Strings -VCslls?.IA Cell . ?
-Panels . | per Panel ' | .per String Size j
' : - (cM) !
Small Can -
Trapezoid 16 2 - 32 txe
Large i o _
Trapezoid 20 3 ' -3 . txe 5
Rectangular . o :
2.x 2
Belly Band : h e 32 *
Récfangular
Paddle 1 12 32 2x 2
( .|  Total 1x2 SR
) Strings . 2x2 20

Fach string of 2 x 2 cm cells devéloPS 110 ma; -each string of 1 x2ocm
celdls develops 50 ma. The strings are. assigned to the plué or minus side

of thelime to produce the following:

Approved for Release: 2024/06/06 C05027392
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' ' ma 1
CONDITION - | per +l2 v -12 v TOTAL
""" String MA WATTS | MA VATTS | MA WATTS
Available power, min. sun ZO . '
110 . 710 8.52 530 | 6.36 | 1240 14.88
Available poﬁer , max. sun > 2 . . '
' 110 | 800 | 9.6 | 620 | T7.hk | 1420 |17.04
Peak power (min sun) 52
110" 1230 | 1k.76 | 980 | 11.76 | 2210  |26.52
Max Peak power (min sun)* 62 ' .
’ 120 | 1476 | 17.71 | 1176 | 1b.11 | 2652 |31.82
Typical load (TM & RW) : 383 L.6 238 | 2.86 | 621 | T7.45
3 Typical load (TM &RW & EXP.) ' - 72k 8.69 | 509 6.1 1234 - |14.8
. : : :
‘
N\
* If solar cells run cool, their output could increase from 50 to 60 ma and 110 to 120 ma.
-3 -
(\_
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|

|

3. . Power'conditioning system -

This system controls the maximum charge rate of the battery, the ~

" maximum line voltagé, provides a sclar cell only mode of operation (battery
("" 5ypass) and unloads the line and éelecfs the secondary battery in the'-
event of low voltage. Monitors are provided'for Solar cell current,
l | '. primary battery charge and discharge current; primary battery iﬁdividual
ceil voltage, secondary béttery voltage, line voltage, battery temp, solar
o cell'temp; charge control and voltage control heat sink‘témp.
a. Paraméfers -
Max charge rate (IO charge ) - 200 ma
.Max charge rate (HI charge) - 850 ma
Max voltage (Batt. Byp: Off) --+ 13.8 volts

Max voltage (Batt byp On) - + 13.0 volts

|+

Undervoltage activation = + 9 volts
b. 'Charge Gontrolv- Thislsystem,is designed to limit the maximum
qharge rafe to the primary battery. Two command selectable chargé rates
limit the current.tq}EOO.ma (Lo Charge) or 850 ﬁa (Hi Charée).- See cur§es
Nos, T and 8.V The low charge rate is recommended forithé max sun orbit.
‘ The'0peratién is.és folléws: Consider max suﬁ, low charge. The soiar
cells will supply the_curreﬁt to thevload and éhafge»the battery.. When .
the charge rate equals 150 ma, the charge control will start shunting.
cu;rent into the charge control heat sink. This is a proportional control -
the higher the charge ra?é the higﬁer the shunt current. Whén.the charge

rate equals 200 ma, the shunt current will be saturated at 900 ma. In

e~ .
P
{

-

Approved for Release: 2024/06/06 C05027392 : ' .



C05027392

N

. Approved for Release: 2024/06/06 C05027392

miniﬁuﬁ sun, the‘high charge fate is used. When the charge rate'equals.
800 ma, the eharge«control starts shunting cﬁrrent.into the charge control
heat sink. Since the maximum.possible'solar.cellrcarrent is 1.47 amps
(+ side), it is not ﬁossible te saturate the charge control in the high
charge mode. ‘Note the following about the charge control system:
(1) The charge current monitor pfovides the cohtrol signal to the.
'chafge.controlo
(2) The charge current meniter receives its pewer from the HK
sensors ON-OFF relay and therefore, the EK sensors must be
on for charge control to operate.

- (3) The-bharge‘current moniter is provided on the primary battery
only; therefore, when seeendary battery is selected, there
w1ll be no automatic charge ‘control. The charge current
into the secondary battery will have to be controlled by
adjusting the load.

(hj The charge control on the plus and minus side of the line
oPerate‘independentlyn
.c. Voltage Contrel - Thie system is designed to limit the line voltage
to'i 13.8 velts.. It is turned on at the same time as the chargebcontroi.

When the line voitage reaches 13 volts, the voltage control starts shunting'

'curfent into the voltage control heat sink."At l3.8 volts, the voltage

control is saturated and approx1mately 1 amp is flowing in the shunt. Note
the fOllOWlng about the voltage ‘control:
(1) The voltage sensor provides the control signal to the voltage -

control.

-5 -
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(,\ (2) The vbltage sensor receives its'power from thé HK ‘sensors-
‘ON-OFF relay and thereforé, the HK sensors must be on for
the voltage control to operate. . |

(3)_ The voltage . control will operate on the primary or secondary
battery. . |

(4) The veltage contfolAis on the line durihg Battery Bypass
‘operation but will not conduct since the Battery Bypass

‘voltage control is set for a lower voltage.

d.' Battery Bypass - This system provides a solar cell eonly mode of
. operation, where the battery is taken off the line. A bank ef -capacitors
- provides a low impedance source and a shunt regulator (Battery Bypass

voltage control) controls the voltage between 12.5 and 13 volﬁs° The

S .

| Béttery Bypass enable'provides an alternate method of putting the battery

back on the liné, Both'of these ON commapds requiré»ordnancé enéble.. Since

- a high current load could cause the line voltége to drOp,ba circuit.is.
provided to inhibit the thruétér heaters on command , if either the Battefy
Bypass or the Battefy Bypass Enaﬁle relays are on. Also, if. the Battery

- Bypass ér the Battery Bypass Enable on commands are sent while the heaters
are on, the heaters will be autémafically turned off; The following table:

summarizes the Battery Bypass operation.

60:\_\, a\ieﬁg\sg erable ace 18 Senes T\e bg‘ﬂ’nn' s et T‘rwlxl l)./fn:'f‘} .
umless \’D% have beth, s world 1\4" ’af)l"i'd T wrnderhmed  Sentss—e v
ﬂ‘ﬁ ) 'A&O\N. Q«rfgs '
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Béttery
Battery Bypass
Condition - Bypass Ensble Thruster Heaters
Normal-Battery on line OFF OFF ON or OFF as
. desired

Normal-battery on line OFF - ON Cannot be turned

- : ' on :
Battery'on line; capaéitor
bank on line; Battery Bypass :
voltage control limits line Cannot be turned
voltage to 13 volts ON OFF on -
Battery off line (on trickle
charge); capacitor bank on
line; voltage control limits ]
voltage to 13 volts * ON ON Cannot be turned
o on

IE
[

* Obviously, if the spacecraft moves into eclipse, all power will be

removed from the line.

e.»'Battery Select - A relay is provided for each side of the line

and can be commanded individually to select Primary Plus Battery on

Primary Minus Battéry‘and Secondary Plus Battery or Secondary Minus Battery.

Four trickle charge circuits are provided to charge each stack when it is

.off line. The trickle charge rate is 30 ma. The béttery; which is on

line, is charged directly from the line. Note that in the dark, the

Approved for Release: 2024/06/06 C05027392
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~f. Undervoltage System - If either the plus or minus line voltage - -

- drops to 9 volts or beiow, this system ﬁill generate a signal which tuins
[ .+ "off the Reaction Whee;; and the th;uster heatefsfselects quh se;ondéry
batteries, and resets the experiment. The primary batteries can then be
mbnitored using the cell'monitof system on PCM TM. If the plusvor ﬁhe
minus batteries are OK; they can bé éémmanded back on the lipe'individually.
If not‘OK,.they can be ailowed to trickle.chafge at the 30 ma:rate. It |
the undervoltage‘circuit is malfﬁnctioniﬁg, it can be ;bmmanded off.

g. Cell Monitor - In addition to telemetering the total vqitage
of the‘primafy Eattery, each individual cell is mbnifored in'both‘the
primary bositive andgnegafive package. A 16 Channel differential input
commutator that is_controlled by the PCM telemetry system monitors ﬁhe

cells of the primary pack placing the data in Words 4 and 5 of each PCM

!_’\1

'frame.' Thé differential amp;ifiérs for the plus pack and the minus pack‘
bSth have a gain of"3;‘thus, the maximum cell voltage when monitored
-will be 3 x l.55v. The cell moniﬁor commutator and it's-associatgd
electronics haie been designed such thaﬁ no single coﬁponent failure can
cause 1t to load or short out a cell in the pack. The remaining two
cells in thg/pack'aré mpnitbred diréctly and appear on Words 1-12 and 1-13
of the PCM,éy;tem. The individual cells are monitored so that it can be
Qeté?mined,'whether or not an ihdividuai cell mightrﬁe lesing capacity or

the entire pack might be down.

-,
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REACTION WHEEL SUBSYSTEM

1. The "Reaction Wheel" is a motor driven flywheel that prcvides the
third axis of stability to the paylead. While the gravity gradient boom
provides roll ahd pitch stability, the Reaction Wheel provides yaw

stability required for thrusting and satellite pointing.

t

2. The Ré%ction Wheel Subsystem consiéts of the "Reaction Wheel", a
"Power Amplifier" and a 'Control! unit. The Reaction Wheel is a 400 Hs
‘motor driven flywheel with a tachometer attached to the rotor. shaft. The
vA"ééwer Amplifier" provides the L0OO ﬁs AC power.to the "Reaction Wheel"
~under the supervision of~tﬁe "Control"” unit. The 'Coﬁtrol' unit measures
the_angular-épeed of the Réaction-wheel motoxr ffom'information.deriVed
'(: from the Reagtibn Wheel tachemeter, decides whether.the speed ié less than
or'greéter than a prefrogrammed_value'and then'coﬁmands the 'Power Amplifier'
l'toideliver power to the "Reaction Wheel" moﬁor if the speed is tco low

or not to deliver power if the speed 1s too high.

3. The electrbnic unité'of'the subs?stem, i.e., the control unit and'power
émplifier are completely-redundant;\zFurthermore, the Primary Centrol Unit
can contrel the Secondary Power Amplifier énd the Secondary Ccntrol Unip
—«  o . ‘ can control the‘Primafy Power Amplifier. .There is only one "Reagtion
.Wﬂeel.“ _ |
N h Thé status of the Reg'ction-w_heel Subsystem located o.n Channel T, Segments

29, 30, 31, and 32, of the analog telemetry are as follows:

Approved for Release: 2024/06/06 C05027392 ‘ ) )
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a. Segment 29 indicétes whether the subsysﬁem is ON orjOFF-and in
wﬁat direction the sheel ﬁiil ropaté if phe system is turned on.
. bf Segment 30 indicates which control unit and which power amplifier
is in use. | | |
c. .'Seg"ment' 31 indicateé whethér the Digital Speed Monitor (See PCM)
is ON or OFF. - |

d. Segment 32 gives an analog value of the speed (See RW Tachgraph)

5. A more complete view of the status of the 'Reaction Wheei' Subsystem
‘cén be obﬁained from Words 0-10, T7-10, 2-15, 1-15, and 1-14, of the PCM
formaﬁ.. '

- o a. Word 0-10 conﬁains the saﬁé-information thaf Channél T, Segment 32

of the analog telémetry conhtains, i.e., Reaction Wheel Spéed (see

'
TN

‘RW Tach burve). Nominal speed is 800—1600 RPM, any other séeed
should sound an aiarm. | |

b.  Word T-lO'contains~the temperature of the Reaction Wheel béarings
(see RW Bearing Temperature Curve). If ‘this informafion indicates-
that the bearings are~50C_wérmér than the immeaiate surroundings,-
action should be taken to.determiné if there is béaringrwear and
methods of preventipg‘further wear. |

c. Word 2—15 bon£aiﬁs the.cbmmanded status of the subsystem.
(_1) Bit 1 (LSB) indicétes'.that "the-Digitallspéed Monitqr (Words

~ 1-15 and 1-lh‘and Bit 6 of Word 2-15 are capable of giving
true information) is ON or OFF:

(2) Bit 2 indicates if the Reaction Wheel Subsystem is ON or: OFF.

-

-2 -
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{ - o (3) Bit 3 indicabes the direction that the wheel should rotate .
) i.n, if thé subsystem is ON. ‘ o
.(h) Bit. 4 is NOT used.

(5) Bit 5 indicates which control unit is in use.

(6) Bit 6 indicates the actual direction of-rotatien of the.
wheél.(if the following conditions are met: 1. The Reaction
Wheel Subsystem is ON and, 2. The :Speed Monitor is ON). .
Bits 3 and 6 of Word 2-15 should be identical. The only
normal case when they can differ (given that the subs&stem
‘and speed monitor are ON) is if the wheel were rétating in
one direétion and the command te change the direction of
rotétion was sent. Bit 3_would change‘upon receipt of the

command and Bit 6 would only change when the wheel had

-
s .

stopped rotating in the original direction and started
rotating in the new difection.
(7) Bit 7 is NOT used.
(8) Bit 8 indicates which power amp is in use. NB This infor-
' métion is'on;y accurate when the Reaction Wheel Subsystem
is ON. |
- Words 1-1h4 andll—l5 coﬁtain éhe deviation .of ﬁhe réaqtion wheel speed from

the desired preprogrammed speed and a random reset pattern.

a. Word 1-15, Bit 6 contains the sign of the deviation while Bits §
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‘‘‘‘‘ thfough.Bit 1 coﬁtaih-thé MSB of.thé‘deviétiQnAﬁhrqugh the least

( . . - © significant bit of deviation available i'nAthis Word. That 1s ,

- . | " Bit 5 of Word 1-15 contains the MSB @r_Biﬁ 14 oflthe~deviation
and Bit 1 of Word 1-15 contains Bit 10 of the deviation.

b. Word 1-15 c;onta-ins Bit 9 .of the d’ev_ilation .through Bit 2 ‘of‘ the
.deviation in Bit.8 , the MBB,OI‘ Word l-ih through mt 1 of Word
1-1k. Bif 1 of the deviation or the léast significant bit of

the deviation is not sent back.

c. Conditions a+ and b. are only valid when a Reset Pafférn ::Ls»_rl(i
present. A Reset Pattern apéears' below where a |
Light = 1 'No light = 0 |
(Word 1-15 Bits 6 through 1) | 100111

(Word 1-1k Bits 8 through 1) 00101011

o~

When a Reset Pdttefn occurs, it may be ignored uﬁless*there is
a gross change from the nominal sPeed.' If a groés change in
speed o'c'c.;ufs. and a continuous Reset Pattern or any othér non-
j ' " changing pattern occurs, a failure within the Reaction Wheel

Subéystem has .occurred..
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~ 170° SERIES POM
GRAVITY GRADIENT SYSTEM .

1. The Gravity Gradient system consists of two redundant micro-thrusters,

a 60 foot extendable boom; and a magnetically anchored eddy-current damper.

2. Thrﬁéter’Systeﬁ - The Thruster System provides very low thrust fdr
payioéd statioﬂ kee?ing. There are twa redundant Sysﬁems:-.Thruséer’l,

and Thruster 2. Theée two systemé.sha¥e_a common sphefical tank fivé inches
in diameter which contains one (1) lb of anhydrous ammonia. Each thruster

system consists of a pulse valve, a plenum, a control pressure transducer,

a potentiometric transducer, a controlled orifice, a latch valve, a porour ..

'.plug and a nozzle. Temperature sensors are provided for the tank and

the two nezzles. A'high iﬁtensity heater is provided for each nozzle
to improve the specific impulse of the fuel. A control circuit compares

the output of the control x-ducer to one of two command'selectable levels

" and controls the opening and closing of the pulse valve.

a. Parameters -
Thrust levels: IO Thrust - 10 micro-lbs
IO Thrust with heat - 10 micro-lbs
HI Thrust - 35 micro-lbs
'HI Thrust with heat - 32 micro-1bs
Pressﬁre x-ducers (control & potentiometric) - 50~PSI full scalgr =5 volts

-Control Pressure x-ducer power - .48 watts (20 ma @ 2l v)
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N Control Levels: L0 Thrust - Pulse valve bpeﬁé at 2v (20 PSI)
- lPﬁlse valve closes at 2;3v‘(23 PSI)
HI Thirust - Pulse'vaivé opens at Lv (4o Psi)"
- R ' ‘ - © 'Pulse valve closes at L4.3v (43 PSI)
Heater Power L0 Thrust - 4 watts (166 ma @ 2kv).
_ HI Thrust - 5 watts (208 ma @ 2kwv)
Pulse Vélve Power - 3 watts (125 ma @ 2bv)
“Iatch Valve Power - - 8 watts (333 ﬁa @ 2kv)
{” ‘ ' ‘Thruster 1 nozzle is located on Panel 12 and»faces forward.
|  Thruster 2 nozzle is located on Panel 6 aﬁd.faces Aft.
[ » : S : ' ‘ ’
L - b. List of Command -
[A(’ ' A | (1) -Th;uster 1 ON; Tﬁruster 1 Heatef ON: _ ' '
~ S Thruster 1 Latch Valve OPEN - © 0010JL*
(é) Thruster 2 ON: Thruster 2 Heater ON:
. Thruster 2 Iatch Valve OPEN - - "0110JT*
(3) - Thruster 1, 2, OFF; o - : S
Thruster 1, 2, Latch Valye CLOSED - ' 0111JL*
(4) Thruster 1, 2, Heaters OFF - -" o ' 0101JL*
(5) Low Thrust - . ' o o ) '000LJL*
. (6) High Thrust - , | ' | : 0000JL*
- . © (1) Thruster Manual Cycle - ' o | - 0011JL* -

. ¥ Ordnance Enable required.

c. Operation.(Refer to enclosed drawing "Thruster Functional Diagram") -
When. the ‘system is first turned on, the.latch valve opens and a relay applies

power to the COntrol-x—ducer, the control electronics and the power gate for .

" ~"Approved for Release: 2024/06/06 C05027392
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thé.pu;se valve. The output of-the comparator is clgmped for 30 milliseéonds.
fo allow the céntrol x-ducer to stabilize and prevent the pulse valve from
bpeniﬁg. The x-ducer output is léss than’ the reference (no pressuré in
plenum) so the comparater turns on. After.30‘ms., the clamp is released and
the pulse valveiobeps. _Liqﬁid or gaseous ammonia flows iﬁ£o ﬁhe plenum.

This pressure is sensed by the control x-ducer-andfité output rises. When

the. output equéls the reference voltage, theAcomparator turns off closing the

,pulse:valve. This all occurs in approximately 20 ms for liquid service and

as high as 150 ms for gas-se;yiée.~.The preésurg in the plenum is now allowed.
to bieed off -through the porous plug'and ﬁézéle prpviding micro~poﬁnds'of
thrust.f After approximately 40, to 120 secbﬁds, the preséure in the élenum has
decreased to the lower trip point of.thezcomparator (hysterisis equals approxi—
mately 0.3 vblfs or 3 PSI.) and the comparator turns on, opening the pulse
valve and starting'the_cycle again. Note thaﬁ the 30 msicLamp 6n1y'occurs

when powér is first applied to the system. The Thfustér ON ecommand is also

.épplied to the ThrusterlHeater Relay (as long as the Battery Bypass logic

does not inhibit 1it) which turns on the heater. If it is not desired'ﬁo have
the heater on, the Thruster Heater OFF command must be sent. This ﬁurns off

both heaters. -Commandihg‘High or Low thrust changes the reference of the

- comparator and allows the pressure to be high or low. (See Parameters, Section
"2a.). The thrusters OFF Command turns off. both thrusters and closes both

-latching valves.

" " Approved for Release: 2024/06/06 C05027392
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3. Grafity Gra@ient Boom - A sixty fbof'extendable'boom with a magﬁetically
Anchored eddy-current damper ﬁounted at the end provides grévity gradient
stability in two ax;s (piteh and roll).'_A reaction wheel (discussed in |
another Section ) provides stability in the third axis.(yaw). The boom
can be retractedAto a 20 foot length (defined as the "mid Position")iwhich
is optlmum for a pltch axis change from "up" to "down". A boom control
circuit apélles power to the boom motor; senses when thé boom reachés
fhe "mig" poéition, and tufhs the boom motor off. Full retract and‘full.
extension switches are provided to interrupt boom power. The_boom_motér
drives alpotentiometef,Jthe outpﬁt of which is -the analog of boem length.
a. Parameters - . |

Eoom Mécbanism‘Manufaqturef - Sbar Aerospacé _

Boom Length - 60' S ‘

Béom "mid" Length - 20'

Boom Motor - Manufacturef - Clifton

Type -'28v DC
Current - 150 to 250 ma @ 12v
'Stall Current - 830 ma @ 12v
Extension Voltage'- +12V
'Reﬁraqtion Voltage - -12v
 Boen Motor Filter- 2 Section PT Filter

- Boom Element - Silver coated, - beryllium cooper,
3" Diam, 1nterlecked bi-stem "

Apbroved for Release: 2024/06/06 C05027392
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~b. Commands -

Boom Motor ON; GG Boom Release . - 1100JK*

Boom Motor OFF S ' 11010k
Boom Motor IN : g 11100K

" Boom Motor OUT -~ - ~ 1010JK
* Ordnance Enable required

c. Operation - Once the payldad has separated from the vehicle, an

. ordnance arm switch actuates and enables the GG Boom reléase command to

be sent. The boom motor "out" command is sent. The GG Boom Release

‘command, when issued, actuates a réléy which applies power to two double

bridge wire bolt cﬁtters. These cuﬁters,release'the'clamp holding the -

damper'in plaéé. The clamp, in turn, releases the GG Boom Release switches

which appiy power to the motor and begin to drive the boom~but. The boom
length indicator can be monitored during the extension. When the boom

‘extends past the "mid" position, the boom contrel -circuit, which employs-

a‘comparator,_Will reset and be ready to actuate wheﬁ the boom is reﬁracted.
The boom will continue to'extend aﬁd at 60 feet, fhe full extension switch
will actuate and interrupt power to the motor. The boom motor "off"
command can now be sent. | |

When it is aesired te perform fhe pitch-flip maneuver, the boom "in"
command is sent followed by the boom "on" command. The boom will retract
té the "mid" position. At that time, the comparator; using the boom length
indicator potentiometer énd a fixed reférencé, will generate a boom "off"

command. -Since in a pitch-flip méneuvef,the next step is to re-extend

Approved for Release: 2024/06/06 C05027392
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b
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the boom, the boom "out" command is sent.® After a given coast.period,

the ‘boom "on" command is sent and the boom extends to 60 feet again. If,

at the "mid" position, it is desired to fully retract thée boom, the boom

~ "on" command can be sent.. When full retract’ pos'itic'jn is reached, the

full retraet switch will interrupt the powei' to the motor.

-6 -
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170 SERIES ORDNANCE SYSTEM

l.‘ There are eight double bridge wire‘cgtters.:
‘They afe as foiloﬁs:
1. TM ANT REL CUT 1
2. TM ANT REL CUT 2
3. DL BOOM REL CUT 1
4. DL BOOM REL CUT 2
5. GG BOOM REL cuT 1
6. GG BOOM REL CUT 2
T. DL BOOM ARRAY CUT 1 -
. .

. DL BOOM ARRAY CUT 2 .

2. Sequence of events - There are two banks of switches. Each one has

an "ordnance arm" switch which puts +12y to the ordnance box after

separation: A single "ant release sep switch" mechanically . .coupled with

‘one of the ord arm switches dﬁmps a charged cépacitor into the driver of

the ordnance separation:timer start cireult.: This timer has a duration’
of five minutes minimum. When it times out, it dumps the charge of a

capacitor into the drivers of two relays. Edch relay'fires one bridge

wire in the TM ANT REL CUT, DL BOOM REL CUT and the DL BOOM ARRAY CUT.

This will release the TM anténnas and the DL BOOM. The DL boom afréy

uses 16 sec. delay cutters and will release after the DL boom is deployed

e === ooroved for Release: 2024/06/06 C05027392
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and locked in piacé-. One other bridge wire in each cutter is fired by .
two relays which are actuated by command. . If the timer circuit works , this
command will not be-n'ecessary.' A'f,inal relay operated by command fires

the GG Boom releasé cutters. All commands require ordnance enable.
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1.8, THERMAL. SYSTEM
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i S T ‘_Satellite Thermal Design

A thermal study'and design is made on.NRL‘satellites to provide
- 4"-'.a suitable temperature enviromment for the'electronic components and
: o external surfaces of the satellite structure in-orbit. 'Analytical
methods have been devised'and used in,making this thermal study. '
| The thermal'designAof the satellite is performed "in house" with
-‘the use of.six computer programs. Temperature predictions are baSed on .

a mathematlcal model which cons1sts of a series of" 1nterconnected 1sothermal»

nodes. This model represents the geometry, heat - transfer paths and thermal" -
f" ' - characteristics of the flight payload. The relatlonsh;p between nodes

( - regarding thermal conduction and radiative interchange is-determined and
an énergy balance for each node of the thermal model is developed and-
Lo solved by the main heat transfer program. Other‘programs Which'determine
thermal input, shadlng, radiative 1nterchange, etc. are used to support
the main program,. '

The internal temperature of the satellite is generally restricted to

P

0o and hO C. This can usually be achieved by passive temperature control
Whereby all thermal precautlons are made during prelaunch. Using passive
means ‘for céontrolling the temperature of the satellite increases rellablllty
since there is ‘no dependence on mechanlcal components, thermal power, ‘and
thermo-electrlc devices.,

‘The principal means of‘controlling the spacecraft temperatures are by
the absorbed and emitted radiation energy.and internal power. Most im- '
portant consideration in establishing shell temperature is the solar ab-
sorbitivity (o) and -emissivity (e¢) of the shell. As a result passive-

" thermal control can be achieved by thermal coatings and finishes, and the
'selection and optimization of conduction paths. '

Materials and methods commonly used for temperature control of INRL
satellites are thermal control points, special finiShes) aluminized and
silverized teflon for low d/e values, interference coatings (black.mirror)

- S for high o /¢ values, silicon monoxide coatings, thermal tapes, thermal

grease at mechanical interfaces, and super insulation.
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In future applications active temperature control may be required -

for ‘some components. - As a result investigations are being  -conducted

in the use and application of -louvers,. heat'.pipes ,. thermal ‘e'lect'ric_ o
devices, and phase change materials. - '

' A therma.l vacuum facility is a,va.lla.ble for thema,lly testlng
satellltes in a space environment. By using a motion smulator and _
solar smula’clon tests can be programned to 51mulate both the maximum °~
and minimm sun orbital conditions. These tests can be used to check
out satellite components under a thermal vacuum enviromment and to V
confirm or corroborate temperature predictions of the mathematical
model. Théy are useful in_detemining t'herma.l time -constants in

transient heating and temperature gradients in the satellite.
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170 Series - Thermal Design

The 170 Series.satellitee, except as noted later, have the same

‘basic configuxation as Exp 162 launched in Sept. 1969. Excepﬁ:for several

specific problem areas such as the battery pack and solar panels Exp 162:
satellite'temperatures were in the designed operating rahge.‘ The main

honeycomb mountlng panel and associated electronlc equlpment temperatures
varied between 13 C and h2 (o} durlng mlnlmum and maximum sun orbits. As a,

result no major changes in multlface satelllte thermal design were made in

the 170 Series satellites.

Passive means have been used in controlllng the temperature of the
maltiface satelllte.' ThlS is ach;eved by proper selection of thermal
coatings and finishes and optimizing conduction paths.> In the 170 Series:
this has been accomplished by-the,preper-area rafio of silicon monoxide
coated and polished aluminum surfaces. Optimization of conduction paths
was achieved by using thermal grease and Beflon at critical interfaces.
Several exterior changes and additions ha&e been made to the 170 Series
satellites., The exterior cohfiguratien of'. the satellites is similar to
Exp 162 except for the installation of a 7" x 25" solar paddle on the
top shell and the addition -of 4 solar panels on the eqqatqrial band and'
L small trapezoid solar panels on the bottom shell. These additions_to

the external configuratien7will have some effect on :the average maximum,

- minimum:temperatures of the satellite; however, a complete thermal study

using a mathematical model would be requlred to determine the actual effect.
Preliminary basic calculations and thermal analy31s were made and it was
declded that this study would .not be necessary.
~ The followihg special'thermal control pfocedures.were used on the
170 Series satellltes. |
© Exp 171, 172 173 Battery Packs - Ceramic discs were cemented

" to fhe bottom of each cell with Berlon to provide a high conductance path

to the heat s1nk surface. Thermal grease was used at all joints.
Exp’ l7h Batbery Pack - Cell mountlng plate was anodized and ceramic

disc omltted

Approved for Release: 2024/06/06 C05027392 R o .



“C05027392

Approved for Release: 2024/06/06 C05027392

‘2. Solar Panels - The following steps Were taken to lower
operatlng temperature of solar cells.: '

a. External surface of substrate was coated with Dow
Cornlng Thermal Control Coating to lower solar absorptance.

b. Ins1de surface of panel was painted with 3M Black Velvet
Coatlng to increase internal radiation.

.c. Thermal grease was used between’mcuhting flange and

- satellite skin to increase thermal conductivity.

-3. -RF Boom - Antenna Assembly - Driven Element. This package’

Cowill tend to.runaco;d. To neutralize the effect of gold plating on

exterior surfaces during the maximum sun orbit the nylon antenna spacer
plate attached to the bottom surface of the package was palnted with -
Dow Cornlng Thermal Control Coating.

4. RF Packages - Thermal grease applled to JOlnt between package

and honeycamb mounting panel

——— e - : - Approved for Release: 2024/06/06 C05027392
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BY e DATE.oe .. sunJECT...___  EXPY7) o srzerNo.... L ____o7._6_ .
CHKD. BY DATE..._. TEMPERATURE SENSQRS JGE No. . -
SUB | 4 ) i
OOMMGROUP FUNCTION S COMMENT FIGURE |
INPUT . : : : ! !
i1 : 7 i PCM.PKG. TEMP. . _ ,
i 2 | 3 | PKG.TEMP. L P : '»;
{3 | 3 ! +SECONDARY BATTERY TEMP, ' o 3
{ 4 3! - SECONDARY BATTERY TEMP. R : ‘ s
+ 8 i 7 . THRUSHTER TANK TEMP. . S !

6 |7 " " 1NOZ. " _ ! t
Ly o " 2NOZ. * | : : |

8 6 i UPPER FRAME TEMP 1 _ ’ - S W

9 | 6 i UPPERFRAME TEMP 2 : i " N 1 i

10 | 5 i HONEYCOMB TEMP. ' | ABOVE PRIMARY BATTERY PK. |__ 3 __ |

1 | 7 | DLBOOM TEMP. LO%@POQBIREHBRID 7

12 6 | EQUATORIAL -BAND TEMP |2

13 | 6 ! SOLAR PANELTEMP1. LOCATED ON 591,5}3 GELL -l 1.4

14 6 | SOLAR PANEL TEMP 2 , 3 § 1.4

1s ! 3 ! SOLAR PADDLE TEMP 1 _ (LORATED 308 SDE FACTNG (5.7
{16 | .5 | PLATE ON MTG FIANGE f | 1,2,3
{17 | 6 | SOLAR PANEL TEMP 3 | 14
{18 | 7 | SOLAR PANEL TEMP 1 EQ. BAND P Lz.s

19 | 2 | SOLARPADDLETEMP 2 | , | 5,6 |

20 i 5 | SUPPORT TUBE TEMP |ADJACENT TO BATTERY PK. | 3 @

21 | 5 | BATTERY TEMP 3 . [BOTTOM OF GELL . ~ . 3 .

22 | 5° | CHCON H.S. TEMP - - §

23| 6 | VOLT CON. H.S. TEMP ' - | b |

24 ) 2 | earT.BYP v ] ]

_ TEMP (MAIN FRAME)’
A_{(4)(5)| +BATTERY TEMP ' ] . L3
B {(4)(5)| -BATTERY TEMP. . | | 3
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SUBJECT.. EXP.171

CHKD. BY

DATE ____: IEMPERATURE SENSOR LOCATION

FIG1

~ SOLAR PADDLE & RF BOOM
OMITTED FROM THIS VIEW
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's_y__f ____________ DATEo . SUBJECT___S_QLAR__EANE.LS’ : . SHEE'F.NO-.__.s_' _____ or_ 6.
chso. oY, oat=._. _TEMPERATURE SENSOR LOGATIONS o5 %o,

EXP 171

'STANDARD PANEL .

FIGURE 4

SOLAR PADDLE - : EQUATORIAL BAND PANEL.

_FIG S ' , FIG 6
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] ( Co BY___ CDATE.___ i SUéJEC;l' S EXP. 172 - : . SREETNO...Y_____ o.'-'-_'_6___‘
TN ' CHKD. BY._. DATE.. ool . TEMPERATUB_B__S.E.NSORS - . JoBNo. ‘
: C '".iSUB' 1 S S
- CQOMMGROWP ~ *  FUNCTION . . - ' COMMENT FIGURE | -
) : ©INPUT | . o L
11 {7 ipoM. PKG. TEMP. '
2 i 3 ! PKG. TEMP. ] |
3 i 3 !+ SECONDARY BATTERY TEMP. i L3
4 | 3 |- SECONDARY BATTERY TEMP. E g
5 | 7 i THRUSTER TANK TEMP. | i
i 6 {7 “  1NOZ. " i P
7l - i. " 2NOZ, ' , RS RN
'8 6 i UPPER FRAME TEMP.L | ya
{9 | 6 i UPPERFRAME TEMP 2 _ | i
10 !''s | HONEYCOMB TEMP. |ABOVE PRIMARY BATTERY PK__ i 3 .
; ; - T TILOCATED ONHYBRID © |
L_.i 7 ! DLBOOM TEMP. . ___ ENGLOSU 7
12 | 6 -1 EQUATORIAL BAND TEMP ° - 2
13| 6 ! SOLAR PANEL TEMP 1 — J_QCATED__QN_SOLA.R..CBU....hL.J;.A__
14 | 6 | SOLAR PANEL TEMP 2 o . | 1.4
» 15 | 3 | SOLAR PADDLE TEMP 1 _ FORTPR AL SIOE FACING 1™
B 16| 5 | PLATE ON MTGFIANGE _ N S 23]
17| 6 | SOLAR PANEL TEMP 3 ' i - ' ' 3 1,4
18 | _7_ | SOLAR PANEL TEMP1EQ.BAND ¥ BTN
19 | 2 ! SOLAR PADDIE TEMP 2 . . 156
20 | 5 | SUPPORT TUBE TEMP IADIACENT TO BATTERY PK.__|__3
21 | 5 | BATTERY TEMP 3 - | BOTTOM OF CELL _ 1 3
22 | 5. | CHCON H.S. TEMP. ' : L
23 | 6 | VOLT CON. H.S. TEMP. R
) 24 | 2 jeaTr.BYP. v v .
'TEMP (MAIN FRAME)
A___i(4) (5{ +_BATTERY TEMP _ :
B__{(4)(5] - ‘BATTERY TEMP. [ : i3
9
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BY el DATC.Looo_... ' SULUESTo_EXP172 _

FIG 1

SOLAR PADDLE & RF BOOM .
OMITTED FROM THIS VIEW-
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F e, o ' oo EXP 172 . . L o

k - _ ANODIZED SURFACE

- : S 'SOLAR CELLS. MOUNTED WITH RTV. . :

, . : - TERMINALS COATED WITH THERMAL GONTROL COATING . °

| &

i,_

" FIG 4

SOLAR PADDLE - - EQUATORIAL BAND PANEL
FIGS - . FIG 6
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i ( - BY DATE.__. 'su;J;CT C___.EXp._173 L SHEET \o---_]_--_- S
o . CHXD.BY...__ DATE ---.'_--IEMPL‘RATUBELSENSQRS----_-___‘____- Joz No.
o : T i d
:~ : | fCCSI\L/Iﬂ%/IGROUP ~ FUNCTION A COMMENTS . ' FIGURE
| INUT = |
L7 gpcM PKG. TEMP | ;
- f'2 i 3 |PKG. TEMP. L . T 5
{3 3 .| + SECONDARY BATTERY TEMP. | _ . 3
. 4 '3 ! - SECONDARY BATTERY TEMP. ' a
B . 5 7 : THRUSTERTANK TEMP. | : A
T 1LNOZ. " ' i : - ‘
: L7 - & e aNOz. " o - | l
§ | 6 | UPPERFRAMETEMPL .~ .. i . . " . ]
o | 6 | UPPER FRAME TEMP 2 - o . 4 .l R
{ 10.} 5 | HONEYCOMB TEMP. . - ABOVE_PRMRLBMTM_'_J__,
n.!7 ._DL BOOM TEMP. . '13’08 5%%12 HYBRID i
_ 12 | 6 | EQUATORIAL BAND TEMP f 2
13 | 6 | SOLAR PANELTEMP1 _ LOCATED ON SQIAR CELL.. 1,4 |
14 | & | SOLAR PANEL TEMP 2 | 1,4 )
~{ 15 | 3| SOIAR PADDLE TEMP ). 'kP%ATEB QESIEFACING ("™
16| -5 | PIATE ON.MTG FIANGE | ' 12,3/
' 17 | 6 | SOLAR PANELTEMP 3 L4
18 | 7 | SOLAR PANEL TEMP 1 EQ. BAND o ..l
_ 19 | 2 | SOLAR PANEL TEMP 2 EQ. BAND ION SOLAR GELL . i 1,2,6
20 |5 | SUPPORT-TUBE.TEMP . _IADIACENT TO BATTERY PK, | 3
21 | 5 ! BATTERY TEMP 3 : { BOTTOM_OF GELL 3
22 | 5 i CHGON H.S. TEMP.
- 23 { 6 |{ VOLT CON. H.S. TEMP. L
) 24 |2 |BaTT BYP. " " ‘
) TEMP (MAIN FRAME)
CA 1 (a)(s) T BATTERY TEMP. . ~ | . ., i3
- "\ B {(4)(s5) - BATTERY TEMP. ‘ [ ' o .3
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- FUNCTION .~ R COMMENT

" 2 NQZ. " - i 5-
UPPER JFRAME TEMP 1 . ' ’

i lu\nbm* : S
Pl 7 :PCM. PKG. TEMP.. SR
~ 2 3 xPKG TEMP.’ O
| 13 3 '+ SECONDARY BATTERY TEMP ' 3 ]
L4 03 :i'- S'ECOND'ARY BATTERY TEMP. " ' ;
57, THRUS_IER,‘IANK TEMP
. i 7 " 1NOZ, " ' |
17
o
.

{_UPPER FRAME TEMP 2 ;
10 {_HONEYCOMB TEMP. ABOVE. PRIMARY .BATTERY PK. N

[
[

' i}h@gfggDR%N HYBRID

DL BOOM TEMP.

—
3]

EQUATORIAL BAND TEMP

]
-
)

19

18

: ON SOLAR CELL

{_SOLAR PANEL TEMP 1 { LOCATED ON_SOIAR CELL P L4

14 | SOLAR PANEL TEMP 2 S IR, L4
15 |_SOLAR PADDLE TEMP 1 | §Lu§ﬁéf'%g&v?wb PRDINGE ]
‘16 | PLATE ON MTG FIANGE. 12,3
17 | SOLAR PANEL TEMP 3 ' L L b
| SOLAB_PANEL TEMP 1EQ. BAND. | _ o lnee

{20

SOLAR PANEL TEMP 2 EQ. BAND .
SUPPORT TUBE TEMP ‘ '

21

. i
{ BATTERY TEMP 3 o

AD]ACENT TO BATTERY PK
BOTTOM -OF CELL '

i julo]loidiN lo v |lwlo b (o N jo o o

i
. N
!
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C 9 -
p N
0 1 2 3 4 5 6 ‘7 8 9 10 11 - 12 13 14 Rk
SYNC SYHT SFSYNC SF SYNC + CELL - CELL DIG %D DIG #D + BATT - BATT R MAG X MAG Y MAG Z oI5 i
L68 UisB 188 ugs MON. HMON. - EXP 1 £XP 2 v v TACH ALCOLE A
011110 10111001 0600|0001 0100 ) 0110 1111 2 10 ABSTIM ABSTIM ABSTIM
DIGITAL VERNER + CELL . DIG D TIG %D 5V CAL REC 1- REC 2- BOP + CRLL - CiLL DIG. w3 DG &7
WORD TIME 3 EXP 3 - £AR 4 AGC AGC CLENGTH | MON LN SPRG SFR)
1 11 -
ADD 1 18- .
DIG WO DIG WD TEMP 19 | TEMP 24 PRESS PRESS DL TIMER | OL TIMER DI w9 DIG 45
2 CMD’ Y 4- 12 5 6 SCP* BAT BYP TH 1 TH 2 [eX I} . 2 el Ry CTL
= CONTROL CONTROL crL
A, B 4, B .
DIG- W DIG ¥D + SEC - SEC TEMP 2 TEMP 15 TEMP 3 TErP 4
3 PCM D 5 13 -7 8 v v PKG. SCP 1 + SEC - SEC $PRE
MON MON BATT ATT ’
A, B A 8
. DIG %D . + BAT V - BAT VY TEMP TP v CHG i + DISC 1 -CHG 1 | = DIST 1
4 BaT SPARE 6 14 9 10 + 8T - BT o
’ A, B A, B T 25 T 26
RED RED TEMP TEMP TEMP 10 TENP 16 TEM? 20 TENP 21 TEwP 22 TEND 23
5 DIG %0 CIG WD 7 15 11 12 + BAT - BAT HC 1 SCP 2 S TUBE 3AT 3 CHS CTL v CTL
SRME AS SALE AS ) .
) 1-2 C2=2 A, 8 T 2% T2
DIG VD DIG WO TEMP 8 TENP 3 TEMP 17 TiMP 12 TiMO 13 TiP 14 + 30
6 £XP 17 EXP.17 8 16 13 14 SKIN 3 SKIN 2 INYER 8 BAND INR. 5C 1 | CuT&. SC cHG 1
SC z NON STD N3N STD MON
A, B A, B
DIG 2 DIG WD TEwP 5 TEMP 6 TEMP 7 TEUP 13 TEUP 11 TEMP 3 PALSS RS
; CEXP 17 PAR S 17 15 16 Tax NO7 1 R 2 B3 5C 2 DL 820 PCM PK TH 2 1
: s . : PLENUN PLEN

171 - 172

26€120G00-

26€.20500 90/90/¥20T :9s€3]9Y 10} paroiddy




"Z6€.20500 90/90/20C :9S€9[9Y Joj panosddy

i J o [ -
Ll N
, ’ . )
{ 5 ok e e
. —
0 1 2 3 4 5 6 7 8 9. 10 11 12 13 14 15
SYAC- SYNC - "SF SYNC SF SYNC ¢+ CELL - 2L DIG wC DIG wD + BATT - BATT RY MAG X MAG Y MAG Z OiG v2 015 0%
8R - ues LaB ugs MON. WIS EXP 1 ExXP 2 v v TACH ADCOLE & ALTOLE 2
) Ol 1110 1011 ) 1001 0009 | 0001 0100|0110 1111 2 ) ABSTIM ABST M AB3TIM .
DIGITAL VERITER + CELL . DIG WD - DIG wD SV CAL REC 1~ REC 2~ 800n + CELL - CELL DIG %D DIG w2
WORD TIME 3 i EXP 3 EXP 4 AGC AGC LENGTH Kol MO SPR) SPE)
1 ADD . 1 18
DIG %D DIG %D TEMP 19 TEMP 24 PRESS PRESS OL TIMER OL TIMER QI35 »5 Dis v
2 CMD MEM 4 12 5 6 SCP - BaT gYP TH 1 TH 2 MO 1 D 2 BICH myCTL
CONTROL CONTROL CTL
A, B A, B
DIG vD DIG %D . + SEC - SEC TEMP 2 TEMP 15 TEMP 3 TEMP 4 DIG wD
3 PCM CND 5 13 7 8 v v . PKG. SCP 1 + SEC - SiC THRUSTER sPif
i : MON NGH . BATT BATT CcTL -
A, 8 A, B
.
0!G Wl Exe 17 . + BAT V - BAT V TEMP TenpP + CHG 1 + DISC 1 - (G 1 - DISC 1
a - BAT : 6 14 9 10 + BT 1
A, B - . : . .
A, 8 T25 T2%
EXP 18 EXP 19 - . . TEMP TEmp TEMP 10 TEVP 16 TERP 20 TEwP 21 Tewp 22| Tew? 23
5 7 15 11 12° + BAT - BaT HC 1 SCP 2 S TUBE BT 3 CHG CTL vV CTL
A, B T2 T2
£XP 20 EXe 21 TEMP 8 TeMP 8 TEMP 17 TEMP 12 Tiv? 13 TEM? 12 + SC
‘6 . 8 18 13 14 SKIN 1 SKIN 2 INKER B BAND INR. SC 1 | OUTR. SC CHG 1
e : SC 2 NON STO NON STD MON
A, 8 A, B
RETEP PAR TEMP 5 TEMP 6 TEMP 7 TEWP 18 TEMP 11 TEMP ¢ PRESS PRIss
; 9 17 15 16 TARK NOZ 1 Ry 2 58 SC 2 DL BOTM PC PK TH 2 Ti 1
PLENUM PLENUM
A, B

173 - 174
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. | { 1 i : ; I ) JER | | . R
7 : )
U, ‘\\/‘ s
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SYNC SYNC $F SYNC | SF SYNC + CELL - CELL PLID MEM. ADD
L8B Us8 L88B ues NON MON SAPLE
0 : 2 10 NUM
DIG D VERETER
ACD TIME 10,
1 3 11 515
DIG w0 DIC ¥D
) Mo MEM 4 12
DIG WD DIG WO RRARERRARNNENAI THIS € BIT COUNTER IS THE SAME
Lt PRI
5 POM Mo s 13 Se. A SEC, § |5 THE VERKIER TINE=i0% 1-¢
—_ T —
DIG WD LowER MIDDLE UPRER
BAT 8 BITS 8 BITS 8 3ITS
4 SPARL 6 1a ABSOLUTE | ASsoLiTe | i83dwTe
TINE T TIME
0 - | —
DIG i DIG WD Y ‘
RED. . . s . )
5 1-2 2-2 ! THESE 3-8 BIT WORDS REPLACE THE NGR:L 3-3 BIT WORDS OF PART OF Al
: : SUSFRAE THAT IS STORED AS THL FIRST MEUSRY SAUPLE AFTER A MEMORY
READ OUT.
DIG %D DIG %D
6 EXP 17 £XP 17 8 16
016G w0 DIG WO
p PAf
. (P 17 r 5 .
SECTIONS A 4B
A DATA PAST OF SUAS (-7 STORED IN Min. SAUE A
171 - 172 1D PART EXCEPT FOR THE FISST WIM. SMAPLE AND WHERD A f
JC 21 vn g 10 21 pu2{ ma 25 i 27 2829 2ui STORZD
A\ N—
-
SEC. A SiC. 8 MENORY READ QUY DATA
PL O MEMADD Cie SAMPLE HO.
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s (. i L ] { [ i ! i ) i ) i } | ] ] B |
- )
. — ~
‘0 1 2 3 4 5 6 7 8 : 9 10 1t 12 13 14 15
SYNC SYNC SF SYNC SF SYNC |+ CELL - CELL PLID: MEM.  ADD ¢ i
La8 us8 L8R usB HON MO SAUPLE
. . 2 10 NUM
DIG WD VERNIER
ADD TIME : 10
3 11 512
DIG WD DIG WD
CMD MEM 4 12
olgéx/o mcc. W0 [ LTI THIS 8 BIT COUNTER IS THE SAME
MD : - — AS THE VERNIER TIME-¥ORD 1-4
3 5 13 SEC. A SEC. 8 |3 't ? y
i T
DIG WD £XP. 17 LOYER UPPER
BAT 6 1 8 BITS g 37 8 8ITS
) ' ABSOLUTE. | ABIDLUTE | ABSOLUTE
A B . TIME TiME TIME
EXP. 18 IXP. 19 ~ Y g
7 15 THESE 3-8 BIT WORDS REPLACE THE HORMAL 3-8 BIT WOR3S OF PART OF ANY
SUBFRAME THAT IS STORED AS THE FIRST MEMORY SAMFLE AFTER A MEMORY
READ OUT. :
EXP, 20 EXP. 21
1 8 16
RETEP PAR .
g - 17
: SECTIONS A& B
) DATA PART OF SUBFRAIE 0-7 STORZD 1N MEWL, SAME AS PAST OF PCM SUSFRAYE O=7 MOS0 FOR 020
1.1 RERRL 1D PART EXCEPT FOR THE FIAST M@, SAMPLE AND WHERE A DIFFERENT SUSFRAME 1S COwia
20 21 72 2 20 g1 ul 24 ;5 R 27 7823 2u STORED :
L A
I .
cE A £C. 8 un \
) NM[M ADD OR SAZPLE NO. VEMORY READ OUT DATA

Z6€L2050D.
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170 SERTES POM PCM ANALOG INPUTS

o
) TOCATION —
PLUS 5 VOLT CALIBRATE 1|81 1} 9
RECEIVER 1 AGC 1{ 9 1| 10 1k
RECEIVER 2 AGC ' ECE N 2k
TIMER COMAND 1 IND 2 112 | 24 13
THER COMHAND 2 IMD -2 f13 | 2| 1k
PLUS VOLTAGE SENSOR ol 81 ol 9 3
MINUS VOLTAGE SENSOR ol 9| ol 10 3
PLUS VOLTAGE SENSOR | 8| &l 9 3
MINUS VOLTAGE SENSOR Y| 9| 4| 10 . 3
PLUS SEC VOLTAGE 0N 3 8 3 g N
MINUS SEC VOLTAGE MCH 3.1 9| 3] 10 3
PLUS SOLAR CELL CUR MO 6 1& 6| 15 5
PLUS CHARGE  CUR iON L {12 | k| 13 6
PLUS DISCHARGE CUR MOWN 47 13 L 1k 6
MINUS SOLAR CELL CUR MOW- 6 15| 7] o 5
MINUS CHARGE CUR MON T Li 15 6
MINUS DISCHARGE CUR MON L {15 | 51 o 6
CEIL 1 121l 13 ) '
CELL 2 ol 4| o] s }
CELL 3 10 k| 1l 5 PPl
CELL 20 ul| 2| s \ T2 us
CELL 5 31 k13 5 > 4
CELL 6 Li 4 L4l s /(
| CELL T 5] 4j 5| s \
CELL 8 6 L |6 5 : }
CELL 9 ‘ 7 L 7 5
- <
JELL 10 0 5 0 6
CELL 11 1] 5| 1. &
CELL 12 2 5 2 6 - o
CELL 13 sl s st el V7K’
CELL 14 Ll s 4l 6 \ M M
CREIL 15 51 5] 516 / ]
CELL 16 s s| s 6| |
CELL 17 T4 51 1] 6 /
CELL 18 1] 13 (/1 1k

4Ap‘proved for Release: 2024/06/06 C'05027392
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K) ' : ' 170 SERIES POM PCM ANALOG -INPUTS (Cont'd)
» : , T TOCATION — COMMET CURVE
— e FUNCTION -_ ENCODER  DECOM .TO.
- SF | WD Jer | WD :
| RW TACHOMETER 0o | 10] 0] 11 12
— ' , BOOM LENGTH INDICATOR 1|11y e 11
X AXIS MAGNETOMETER o |lulol i [— '
B ' 0 |12]o0]| 13 | —
- 7, o-|13{o| s [
THRUSIER 1 PRESS (CONTROL) 2 w211 9
) i 1 (po1) 7 las| ol o 9
} 2 (CONTROL) 2 unlaf e 9
' L 2 (poT) 7 Lk [ 7] 15 9
...... ' ’ PCM PACKAGE TEMP . . | o7 37| e 1
PACKAGE TEMP ‘ T2 3. w3 11 1
PLUS SEC.BATT TEMP . T3 3 b l3iag 1
MINUS SEC. BATT TEMP : Th 3 131 3 | 1k 1
ol : THRUSTER TANK TEMP TS T 719 1
L THRUSTER 1 NOZ. TEMP . o6 7 917|110 1
) ’ THRUSTER 2 NOZ. TEMP T7 - - | -1 - |NOT MONITORED 1
. . { UPPER SKIN TEMP NO., 1 © 78 6 816 9 1
' | UPPER SKIN TEMP. WO,2 7O 6 9 | 6] 10 1
HONEY COME TEMP . |mo 5 1w |5 |11 1
N DL BOOM TEMP. . T11 7 1127113 1
BELLY BAND TEMP. T12 6 (116 |12 1
SOLAR CELL 'PANEL TEMP, NO.1  |T13 6 1216 |13 2
SOLAR CELL PANEL TEMP. NO. 2 |T1h 6 13 | 6 | 1k 1.
SOLAR CELL PADDLE TEMP, No. 1 |T1§ 3 |1 |3 112 1
| LOWER PLATE TRMP. T16 5 {115 |12 i
- SOLAR CELL PANEL TEMP, NO, 3 17 6 {10 |6 111 2
BB SOLAR CELL PANEL TEMP., NO.1 |T18 7 tul7t lie 1
SOLAR CELL PADDLE TEMP. NO. 2 * |T19 2 8la| 9 1
B SUPPORT TURE TENP. 720 s |12 |5 {13 1
PRIM.BATT. TEMP. NO. 3 ’ 721 | 5 13 |5 {14 1
CHARGE CONTROL H.S. TEMP ° To2 5 ik 15 |15 1
- VOLT T23 5 |ais |6 o 1
BATT. BYPN Yooo¥ T2l 2 g2 10 1
PRIM PLUS .BATT TEMP 25 5 8|5 9 1
- FRIM MINUS BATT TEMP. 726 s | 9] 5 {10 1
RW_BEARING TEMP . Ter T |yl 13
) . PRIM PLUS BATT TRMP,. qmes | v Jaol b | T 1
) PRIM MINUS BATT TEMP. - 726 bl wlie | 1
s

e - Approved for Release: 2024/06/06 C05027392
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170 SERIES POM
PCM TM DIGITAL INPUTS

LOGIC STATE

I LOCATION
FUNCTION ENC ODER . DECOM 1 0
, SF WD BIT | SF WD BIT
‘| ADDRESS -1A. 1 2 1 1 3 1 |RESET: |ADDRESS
o 2. 2_Iprem |ora 0"
3A _3 3 o
LA L 4
1B 5 5
2B 6 6
3B 7 N
Y LB 8 8 | * i
CMD ENABLE 2 2 1 2 3 1 |oFF . |oN
BACK UP CMD SYSTEM 2 2 |oN |orF
DL.ENABLE ON-OFF 3 3 |oFF ON
RESET TIMER CN-OFF b 4 |on OFF-
DL SYSTEM ON-OFF 5 5 loN OFF
BACKUP DL SYSTEM 6 6 |on OFF-
EXECUTE _ON-OFF 7 7 losr  low
| EXECUTE PACK UP 8 8 |oN OFF
PCM TIMING CHAIN A-B 3 2 1 3 3 1 jA vip [
PCM MTPIX A-B 2 2 “|a B {
MEMORY ON-OFF 3 37lon ¥ lorr ¥ | |
PCM_POWER A-B 4 L “la B ]
PCM DATA SEL ON-OFF 5 5 “low OFF '
PCM TO. DL ON-OFF 6 6 lon OFF L
7 7 '
8 e 8
CHARGE/VOLT CON ON-QOFF L 2 1 L 3 1 |oN-. OFF ‘
CHARGE CON HI-LG 2 2 |Hr Lo l
BATT BYP ON-QOFF 3 3 |OW OFF -
BATT BYP FNAB ON-CFF b L |om  |OFF £
PRIM-SEC PLUS BATT SEL 5 .5 |PRIM | SEC !
PRIM-SEC MINUS BATT SEL é 6 |PRIM | SEC !
UNDERVOLTAGE CN-OFF 7 7 low - loFF |
' 8 8
SUBFRAME 1 SEL 2 3 1 2 4L 1 |oN OFF
SUBFRAME 2 SEL 2 2 _toN " lOFF-

Approved for Release: 2024/06/06 C05027392
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170 SERIES POM PCM TM DIGITAL INPUTS (Con't) ~

. “LOCATIOH TOGIC STATE
FUNCTION ENCODER | D=CCM 1 o
SF WD BIT | SF WD BIT 5
SUB FRAME 3 SEL 3 3 |ON OFF
PCM BIT RATE FAST-SIO L b IsLo . [FAST -
MEMORY Al - AO SAMPLE 2 3 5 2 4 5 |A1L {80
MEMORY Bl - BO SAMPLE 6 "6 {Bl BO
PCM A/D A-B ' 7 7 A B
PCM "CSC “A-B . 8 8 |[A B
ORDNANCE ENABLE ON-OFF '3 3 1 3 L o1 jom OFF
ALT. ORD. ENABLE ON-OFF ' 2 2 low - OFF
HK SENSORS OIN-OFF 3 3 lon OFF
ANALOG TM ON-OFF L - b -|oN OFF
TIMER 20-50 MIN .5 5 |50 MIN |20 MIN
PL ID BIT 1 6 - 6. - | 171 000
PL ID BIT 2 ° 7 7 172 100
PL ID' BIT 3 8 8 173 010
BOOM ON-OFF 121k 1 215 1 |on | OFF 17k 110
BOOM IN-OUT S 2 2 |our N o
BOOM FULL RETRACT IND 3 3 |RET RET
BOOM MID IND L. L |VID MID
BOOM FULL EXTENSION IND 5 5 |EXT EXT
BOOM TIP MASS RELEASE IND 6 6 |REL REL
DL BOOM RELFASE IND 7 7 |REL REL
, 8 8 .
THRUSTER 1 ON-OFF 314 1 [ 315 1 |on OFF
THRUSTER 2 ON-OFF : 2 2 |ow OFF
TH 1 HEATER ON-OFF 3 3 |oN OFF
TH 2 HEATER CN-OFF L L joN OFF
THRUSTER HI-LO 5 5 110 HI .
- 6 6 |
7 7
.8 8 -
RW SPEED MON. ON-OFF ‘215 1 | 3 071 |oN OFF
RW ON-OFF 2 2 |ON"- OFF
RW FWD-REV 3 3 |rEy . |wm
RW .PRIM-SEC PCWER AMP L L | PRIM SEC
RW PRIM-SEC CONTROL 5 5 |sEC. PRIM
RW FWD-REV IND 6 6 |REV" |FWD
- : A ; .
8 8
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A1 40 2
170’ SERIES POM DATA REDUCTION TABLES
 CURVE NO. 1 .2 3 4 /o 5 /6 9 12 V13
: ; 55D TiST A4 +VOLT , +CH T &
: TP |S.c. TEEC SEC | + S.C. | DISCH | THRUST|. TW . BEARING
% | VOLTS SENSOR gggOR -BATD |+BATT { T:ON | I MON | PRESS | . TACH , TOUP
e °c ' |vouTs |voLTS |AiPS AMPS pst | .mes ¢
0 0 | 10.00 | 0 0. 0 0
2 | . ]i153 10.08 | .03 .02 1 .6
L 2 119 10.16 .06 .ok 2 1.2
6 .3 101 10.2h .09 .06 '3 - 1.7
8 i 89 . 10.32 12 .08 i 1.9
10 .5 81 99.7 | 10.%0 .15 .10 5 2.3 70
12 .6 73 10.48 8. |2 6 | 2.6 62.8
D A 14 10.56 21 S 7 3.0 . ! s7°
16 .8 6o 10.6k 2 |6 8 | 3.k 2.2
18 .9 58 10.72 27 . |as "9 3.7 48
20  |1.0 5l 70.7 | 10.80 ".30 .20 10 4.0 4
22 a1 | so 110.88 .33 . J.e2 11 b.L 4o
24 1.2 L 10.96 .36 .2k 12 .7 37
26 1.3 | L4 11.04 .39 .26 13 5.0 3L.2
28 1.4 L1 11,12 v .28 14 5.5 31.5
30  |1.5 - | 38° 5l 11.20 A5 .30 15 5.9 29
132 |1.6 | 36 ‘ 11.28 | .48 .32 16° | .6.3 | 26.5
34 1.7 3k 11.36 LS5i. - |.3h 17 ' 6.7 2l
36 . {1.8 31 11.4kb .5k .36 18 7.0 21.8
38 1.9 29 11.52 .57 .38 |19 7. 19.5
40 2.0 27 41.6 | 11.60 .60 Rite 20 7.8 17
w2 2.1 | 25 11.68 63 [ 21 8.2 15
Ly |2.2 23 11.76 .66 T T 8.6 13
56 2.3 21 11,84 .69 46 23 |o9.0 |m
48 2.h | 19 11.92 .72 .48 2L 0.4 3.8
50 l2.5 | 17 31.1 | 12.00 } .75 .50 25 9.8 6.3
52 |2.6 15 12.08 .78 .52 26 |10.3 5
sk |3.7 1k 12.16 .81 .5l 27 . |10.7 3
56 2.8 12 12.24 L |56 28 |1.a 1
58 |29 | 10 12.32 L 8,10 | .87 |.58 29 11.5 -1.5




-C05027392

CUI\VL. NO.

Approved for Release: 2024/06/06 C05027392

170 SERiES POM DATA REDUCTION TABLES

i

1 2 3 5 / 6 9 12 13
| STD ST [ VoL | : 2 N aﬁﬁ Bl
TEMP |S.C. - | SEC SEC | +.8. DISCE | TIRUST _ BEARING
% VOLTS. SENSOR | TEMP -BATT L+BATT | I M ‘I MON | PRESS |. TACH }. TP :
) SENSOR | E
°% . °c  |vours |vours |mms  {aups PSI | RPS _Qc'

60 [3.0 8 21.6 |12.40. ] 8.50 | .90 .60 30 11.9 -l

62 [3.1 T 112,48 | 8.70 | .93 .62 3L 12.5 -7.2
6 |3.2 5 12.56 | 8.95 | .96 .6l 32 113.0

5% 133 3 12.6% | 9.20 | .99 NS 33 13.5

68 3.% 1 , 12.72 | 9.45 |1.02 .68 3k 14.0

70 {3.5 -1 12,1 |12.80 | 9.80 |1.05 .70 35 |1b.b

72 |3.6 -2 12.88 |10.05 [1.08° |{.72 36 14.9

7h | 3.7 -l 12.96 |10.30 |1.11 ST 37 15.4

76 3.8 -6 " 13.0k }10.55 {1.1h .76 38 15.9

78 |3.9 -8 13.12 |10.90 |1.17 .78 39 164 -

80 |40 | -10 2.0 |13.20 |11.15 {1.20 .80 40 | 16.9

82 L1 -12- 13.28 {11.k0 [1.23 .82 1 17.5

8k | b2 | -1k 113.36 |11.70 |1.96 .8l ) 18.1

86 | 4.3 | -17 13.4% | 12.00 |1.29 .86 3 18.7

88 | k. | -19 ‘113.52 [12.25 [1.32° .88 b ]19.3

90 | k.5 | -22 -10.2 113.60 | 12.50 [1.35° .90 L5 19.9

92 | 4.6 | -25 13.68 | 12,77 {1.38  [.o2 46 [ 20.6

ol | b7 | -28 13.76 | 13.05 |1.h41 .9k L7 21.3

96 | 4.8 | -32 13.64 | 13.32 | 1.4 .96 48 22

98 k.o -36 13.92 | 13.60 [1.47 .98 . 4o
100 | 5.0 14.00 | 13.90 11.50" 1.0 50
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170 SERIES COMMAND SYSTEM TONE PAIRS

PAYLOAD

171

- 172

173 -

Tk

. ADDRESS

PL, PI, PK, PJ

QK, QL, QI, QJ

RJ, RK, RI, RL

SL, 8J, SI, SK

Address Complement

ML, MI, MK, MJ

MK, ML, MI, MJ

MJ, MK, MI, ML

ML, MJ, MI, MK

¢6€.20500 90/90/¥20¢ ‘9sealoy 10} pe/\OJC_IdV

~ Command Enable PN QN RN SN
_ , Execute _Ki KI KI | KI
| & DL Reset M. Mp " MS MR
Advanc;‘e NK NK NK NK
Packup Enéblg | NJ NJ NJ " NJ
: Comrand Re:?jeﬂ_h MY - MN MN
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‘
!
i
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O
" EXP NO. 171-172 COMMANDS "10/15/71
| TonE MIX BOX 1 MTX BOX 2 MTX BOX 1 MIX BOX 2 MTX POX 1
s 1X(DL) JL(DL) LI(DL) JK(DL) J1(CMD)
0000 . DIl ' DL16  # | DL CONV ON - FCM TM ON =
. \ . 1} ' ! | pcM powER A '
0001 DL2 T DLl # 2 2 |DL CONV BYP * # 2 |PCM TM OFF 2
0011 DL3 3 -DL9 # 3 |ppconv By * 3 |pLcowvlSEL  3|{pcMOSCA . 3
0010 | DLA v pr1o £ Y |Dri7 ENABLE Y IDL CONV 2 SEL 4 |PCM OSC B 4
0110 DL5 5 pL13  # 3 {DLl7 GRP 1 S |sia o 5 IecM A-D A s
0111 | . D6 . pLih  # v |pri7 GRP 2 ¢ ¢ |PCM A-D B S
0101 | DLT’ 7 DL12  # 7 !DL1T GRP 3 2 |ADJ.THRESH,ON 7 | 1EMORY READ OUT 7
0100 |~ D8’ g, DL15 # § |DIi7 GRP 4 g 5 | oM POWER B 8
1700 | IO §. b3 £ ¢ |prar (1-3) 5 |or, MOD 1 OFF % 9 |pcy wrpiX A 4
‘1101 DL10 /0 DIk # 6. bL17 (1-6) /v |DL MOD 2 OFF *. /s | POM MTPIX B s
' 1110. DLl i DIL2 - # i |prit (7-9) i |DIL, MOD 3 OFF ¥ 1 |PCM TIMING CHAIN A &
1010 DL12 2 DLT # 12 {pLi7 (10-12) /> |DL MODS ON _ * /2 |PCM TIMING CHAIN B =
1o¢1 Dms 13 DL5 # 13 |pLiy (13;15) /3 | BU DL SYs o 13 (MM A 1L SAMP - - 1d
1000 DL14 Y DL6 . # iv |DI17 (16-18) ,v|BU.DL SYS OFF. iy [MEM AO SAMP - #
1011 " DI15 S DL8 # 5 D117 (19-20) 15120 MIN TIMER “ /3’| MEM Bl SAMP !
1111 - DL16 " DL1 # | TIMER CMD 1 w |TnMER oMD 2 /4 |MEM BO SAMP L
5 . ' SAMPLE RRTE. MATRIX
X -_opmmmcg ENABLE g a1 FR FA
# ~ BACK UP CMD i [S) [<)
g | - _ e 4 o |
. i 2| | 190
?_ 64| |

'+ 26€.20500 90/90/#202 :9ses|oy J0j paroiddy
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T |

EXP NO. 173-17% " o COMMANDS | [ ‘ 10/15/71
T ronE TITX. BOX L VT BOX & _ MTX BsOX il MIX BOX 2 - MIX BOX 1. . 1.
PAIRy|  Ik(ory ¢ gn(on) . | LI(DL) . JK(pL) JI(Cip).
0000 pri b6 £ | - - loncowon o |PoMmMon
. : ' ' I I ) : PCM POWER A !
. 0001 DL2 2 D'Lli ) 2 |DL cONV RYP # ¥ 2 |PCM TM CFF 2
0011 . DI3 3 DL9 43 3D conv 1 SEL 3 |PCM OSC A 3
0010 | - DIb. v . DL10 # 9 |DL cowv ByP % Y|DL cowv 2 SEL. ¥ |PCM 0SC B &
o110 | oI5 5 L3 # 5 |DL 17 5 |stm o S |pcu 4-D A Tl
0111 DI6 e | Lk # ¢ |pL 18 L | JlpemapE . ¢ |7
o101 | DL7 ’ pri2 # 7 |DpL 19 7 |ADJ.THRESH.ON 7 |MEMORY EEAD OUT ¥
0100 | D8 < . DL15 # g | DL 20 % |RETEP TO CH 12 ON § | PCHM POWER B 7 |
1100 | _ DL9 B DL3. # 9 |DL 21 g 9 |DL MOD 1 OFF * 9 |PCM MIPLX A 9 L
11101 DLIO o DLk 4 (0 | RETEP ON 10 |DL MOD 2 OFF % 10 |PCM MIPIX B /o
1110 oDl | DIZ6 # u | i |DL MOD 3 OFF  * o |PCM TIMING CEAIN A v _
1010 |- pre - 2| DLT - # n ', ,|DL Mops on  x n |pcy TIMING CHAIN B~
1001 DI13 43 DL5 4 o1 »|BU DL sys-on  ;30(Mm AL sawp 13
1000 - DL14 Sy DIEA # N ] . |BU DL SYS OFF . !Y |MEM AO SAMP 1y
1011 | - DLAS - 5 . DIB # 3 5|0 v TR 157 |vmM B samp /$
1111 |. . pri6 I DLL  # 1 | TIMER CMD|1 o |TIMER cMD 2 WL |MEM BO SAMP 2

% - ORDNANCE ENABLE
# - BACK UP CMD

Z6€LZ0G0D

26€.2050D 90/90/¥20¢ -8ses|oy 104 panosddy
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170 SERIES POM

TABLE OF CURVES

- : 1.  STANDARD TEMP SENSOR
2. .INSTRUMENTEb SOLAR CELL TEMP SENSOR
3. PLUS and MINUS VOLTAGE. SENSOR

- SECONDARY MINUS BATT VOLTAGE

~ L. SEcdeARY PLUS BATT VOLTAGE |

- sf- PLUS and MINUS: SOLAR CELL CURRENT MONITOR

%jgéfi. 6. PLUS and MINUS CHARGE and DISCHARGE QURRENT MONITOR
o 7. CHARGE CURRENT VS. SOLAR CELL CURRENT HI CHARGE

i 8. CHARGE CURRENT VS. SOIAR CELL CURRENT LO CHARGE

) 9. THRUSTER PRESSURE

< 1l0. .MODULATION INDEX VS. POWER
11. GG BOOM LENGTH INDICATOR
12. REACTION-WHEEL TACHOMETER
13. " REACTION WHESL BEARING TEMP

ey .. 14. RECEIVER-AGC
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‘ FORWARD .

CMD FORWARD. — MOMENTUM VECTOR OF WHEEL POINTS

TO FLAT ¥9 (ie WHEEL TURNS CW
LOOKING. FROM SIDE OF CONNECTOR)

CMD BACKWARD — CONVERSE . OF ABOVE.
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' 170 SERIES DDP-116 PROGRAMS

F170R - Raw data is presented in octal or binary on the CRT and/or the
Line Printer in the standard frame format.

F170P - Processed PCH data is p;esented cn the llne Prlnter in the standard
frame format. :

F170C - Processed PCM data is.presented on the CRT in the standard fraTe
format. .

F170#S - Processed memory data is presented on the CRT and/or the Line Printer.

F1T0CS - Processed command system data is presented on the CRT and/or the-
Line Printer. Included are: address indicators, PCM control
(word 2-2), PCM status (word 3-2), battery/power control (wrod 4—2),
battery/power control (word k- 2), osciallator and A/D (word 2-3).

"FL70ES - Processed,experlment data is presented on CRT and/or the Line Printer.

F170PS - Processed power system~data is presented on the CRT and/br the Line
Printer. Incliuded are: cell voltages, 5 volt calibrate, vthage
sensors, hattery temperatures, charge currents, discharge currents
sec volt monitors, and battery power control (word b 2)

F1708 - Protessed reactlon wheel, boom, and thrusters data is presented

on the CRT and/or the Line Printer.

~ F17OMl - Raw group sync data is channelled PCM to mag tape one, MRO to

mag tape two.

- F170M2 -“Compares‘tWo tape generated by Fi7OMl above. Compares data sent to

memory with data acutually in memory.

PIOT - FORTRAN plot subroutine allows line printer plottingvof any word or
bit in data stream. Limites and plot character to be determined
by the user. TCT time is printed with plot. Plot image is Cols.
El had 1._209 ' . A

PIOT - FORTRAN M Plot fram words or bits vs. time.

' PSD-PLOT 7O - Plot frame words or bits vs. time-

PLOT - FORTEAN_Gf Plot frame words or bits vs. time.
F1TCAS - List attitude system vs. time.

F170T

List temperatures vs. time.

F1T0 H

Health program -to check payload.
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T 178 2T Te[i7 % T zalzm 4 Ts2es O 4o[a1 648 85 © 72[7s 10 “wsofe1 11 safee 12 sefp7 12 1oaltos !4 T1z[11s '8 1z0fizr 16 178
bframe sync frame sync ——— i )
.| L + Volt — Volt RW Tach N Adcole bits | Adcole bits
11101011 10010000 00010100 0110111]: + cell 2 cell 10 Exp 1 X Exp 2 Sensor’ Se: out Mag x out | Mag'y out Mag 2z out la-7a 1b - 7b
0-0 0-1 0-2 0-3 0-4 0-6 0-6 0-7 0-8 . 0-9 0-10 0-11 0-12 0-18 0-14 0-16
p——17 18 19 20 21 22 23 - 24 256 - 26 27 28 29 30 31 - 32 —— >
129 286 137 144|145 152|163 160]1861 168(169 1768|177 184(186 192|193 200j201 208|209 2181217 224226 2321238 240|241 248|249 266 =]
|——— subframe sync . . : . g
Vernier Boom £
Add Ind 1 Time +cell 3 —cell 11 Exp 3 Exp 4 5V Cal Rec 1 Age | Rec 1 Age Length +cell 1 — cell 18 RW 8peed | RW Speed g
10 11 12 13 14 16 16 17 © s 19 10 111 112 118 114 116 g
— 38 34 36 38 37 38 39 40 41 42 43 44 46 46 47 48 — )
267 28412656 272{273 280|281 288|289 296{297 304|306 312|313 3201321 328(329 336337 344|346 352|353 360(361 368369 3781377 384 %
subframe sync B . . Control 1 | Control 2 | ° ' -2
Command Memory - T19 8CP [T24 Batbyp press x press x DL Timer DL Timer Boom @
Control | Control teell4 | —cell12 | Expb Exp 6 Temp Temp ducer ducer cMD1 | CMD2 Controt | RW Control o
2-0 2-1 2-2 2-3 2-4 2-6 2-4 2-7 2-8 2-9 2-10 2-11 2-12 2-13 2-14 2-16 S
. N
—— 49 60 61 52 63 54——+— 65 56 67 68 69 - 60 61 62 — 63 84 — S
3856 392|393 400]401 408{409 418417 4241426 432)438 440[441 4481449 . 456(4567 464|465 4721473 480)481 488(489 4986497 504 {606 612 . g
subframe sync . >
PCM Status Payload - . + 8ec Volt | — Bec Volt | T2 Pktmp" | T16 8CP1 | T3+Bec Bat | T4-Sec Bat Thrusters O.
Control Btatus +eell & ) edl 13 | Eip 7 Exp 8 Mon Mon Temp Temp Temp Temp | Control -Bpare ]
3-0 181 3-2 3-3 13-4 3-6 3-6 3-7 3-8 3-9 - 13-10 3-11 3-12 3-13 3-14 3-16 S
‘656 .86 87 68 - 89 70 ~71 72 73 74 7% - 76 77 78 79 80 — g ’
513" 520521 528 (629 6536|537 544]545 562|663 560|661 568|669 576|677 584|585 592 I593 600601 608609 616|617 624626 6321633 640 N
subframe sync : . e .
. . Power - ! + Volt = Volt — Batt + Charge I | + Discharge | — Charge |— Discharge
Control . toell 8 cell 14 Exp 9 Exp 10 Sensor Sensor + Batt Temp Temp ‘Mon I Mon I Mon I Mon
40 41 4-2 43 4-4 4-5 4-6 4-7 48 4.9 4-10 4-11 4-12 4-13 4-14 4-15
— 81 82 83 84 86 486 87 88 — 89 90 91 92 93 94 — 95 - 96 —
841 848|849 6656|6867 664|665 672(673 = 680(681 688|689 696697 704|706 712{713 720(721 728729 . 736|787 7447456 762|768 760|761 788
bir sync ’ . .
1o — Batt T10 HCI T168CP2 | T20suptube | T21 Batt3 | T22 chcon | T23Vcon
*eell 7 -Teell 15 | Exp11 . E‘ P12 |+ Batt Temp Temp Temp Temp Temp Temp Temp Temp
5-0 6-1 5-2 5-3 5-4 5-6 5-6 |5-7 5-8 5-9 5-10 5-11 5-12 5-13 16-14 . 5-15
—97 28 — 99 — 100 101 102 103 104 106 106 107 — 108 109 110 111 112 ——y
769 176]777 784|785 792|793 800(801 808|809 816|817 8241825 8321833 840[841 848(849 856867 864866 872(878 880(881 888889 896
subframe sync- - . : ;
. . no - _ ' T8 Skin 1 T9 8kin 2 | T17 Inner T12 BB T13 Inner | T14 out sc _
Exp 17-1 | Exp 17-2 + cell 8 cell 16 | Exp 18 Exp 14 Tomp Temp 8CI Temp Temp 8CI Temp Temp 8CI Mon 8CI Mon
8-0 61 6-2 68-3 6-4 18- 6-6 6-7 6-8 6-9 6-10 6-11 68-12 6-18 6-14 6-156
—113 114 115 ~-116 117 118 119 120 121 122 123 124 126 126 127 128 —
897 904|906 912|913 920/921 9281929 936937 944945 952|953 960|961 968|969 9781977 984(986 ° 992/993 1000{1001 1008{1009 1016{1017 1024
subframe ‘sync —— . . . . Ti1 . Th2 Tank | Thl Tank
- TH Tank |T6-1 Nozzle T18 BBSC2 | DLBoom |T1 PCM Pk Press Press
] Exp _17 3 Exp 17-4 +cell 9 cell 17 | Exp 16 Exp 1_8 Temp Temp RW Temp Temp Temp Temp x ducer x ducer
7-0 71 7-2 7-3 T-4 7-6 7-8 7-7 7-8 7-9 7-10 7-11 7-12 . 7-13 . 7-14 7-16
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0 2 22 X X X g 10is ¢ Sceoenes
S 7 X X X X ' Units of Sceonds
. 12 13 14 15 16 17 ’ '
0 X XX 10's of Zinutes
X X X Units of ifnutes

}

’—)

N O
}..J

O ~a -

3 X X . 10is of Hours
¥ X X i Units of Hours'.

o
N
—

~ -
Er N
‘.J
'.-—J
o
()
-q

j
o~
W -3

L1 10's of Lays
hA Units. of Days -

(o2
W -3

=
s o
~
O~ P4 Pe

|
N
[

=~ ;e
’_J

i 1
N ONO

W=~

|

W0 W
3
»

1C0's of Days

I

— 11 1.0 10 : .
1 121 00 I Sub=~frame sync
0 0 0 015617 ' ' ‘
- 0 000 1 0 :
0 0 0 X1 ¢! Freme sync
1 1 1 11617
¥S3 > X XXX XX :
X X X X X X ‘Data words.
X X X X1617
- A
1SB
.
. rrame Content:
Five time words followed by subirame sync, Ireme sync, twelve oight
- bit date words, subframe sync; fourtcen deta words, subframs syn
- f;urteen data words---tc & totelici sixty nine sixteen bit words
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VTIM
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VTIM
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E172
T128
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T155
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VTIM
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THzP -
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TE2H,
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© 000026
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000310
000000
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~F170P CRT DISPLAY

"OFF -

FRIM
SLOW
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" NEXT
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33,320
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- 170 P170S
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L OREN  OFF
316 19 1128

000000

Boom, Thrusters, Reaction Wheel

170 -Series Programs
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00.980 100 014960 150 02,940
004999 101 016979 151 02,959
01019 102 01,999 152 02.979
01,038 102 02,018 153 02998
01,058 104 02,038 154 03,018
01,078 105 02,058 155 03,038
01,097 106 02,077 156 03,057
0lell? 107 024097 157 03,077
014136 108 02,116 158 03,096
OLe156 109 02,136 159 03,116
014176 110 02,156 160 03,136
016195 111 024175 161 03,155
014215 112 024195 162 03.175.
0le234 113 02,214 163 03,194
01,254 114 024234 164 03,214
01e274 115 024,254 165 03,234
014293 116 02,273 166 03,253
016313 117 026293 167 03,273
014332 118 02,312 168 03,292
01,352 119 024332 169 03,312
016372 120 026352 170 03,332
01391 121 02,371 171 03,351
0le4ll 122 02,391 172 03.371
016430 123 024410 173 03,390
014450 124 024430 174 03,410
016470 125 024450 175 03,430
014439 126 02,469 176 03+449
014509 127 02,489 177 03,469
01,528 128 02,508 178 03,488
0l.548 129 02,528 179 03,508
01.568 13C 02.548 180 03,528
016537 131 02,567 181 03,547
014607 132024587 182 03,567
01,626 133 02,606 183 03,586
0le646 134 024626 184 03,606
0leb666 135 02,646 185 03,626
014685 136 026665 186 03,645
01.705 127 024685 187 0346565
014724 120 02,704 138 03.684
014744 139 02,724 189 03,704
Vle764 140 024744 190 03,724
01.783 141 02,763 191 03,743
"01,803 142 02,763 192 03,763
01,822 143 02.802 193 03,782
0iaf42 144 02,822 194 03,802
01+862 145 02,842 195 03,822
0l.88)1 146 024861 196 03,841
014901 147 02,881 197 03.861
014920 148 02,900 198 03,880
01940 149 02,920 199 03,900
044919 252 044939 253 04,958
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115

116
117

118

119
120
121
122
123
124
125
126
127
126
129
130

131
132

133
134
135
136
137

138
139

140
141
142

143

144

145
14¢

clav

148

149
252

Approved for Release
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030454

030,84

03le44
03le74%
032,04
032.34
032.64

032.94
033.24

N33,54
033,84
034414
034444
034,76
035,04
035,34
035,64
035,94
036424
036454
036484
037414

03744
037.74

038,04

038434
038464

038.94

039,24

039.54-

039.84
040,16
'040.44
04074
041,04
041434
041.64

Q4l2e2¢
042.54
042,84
043.14

043444
043,74

044,04
044,36

044464
044,94

045424
061450

: 2024/06/06 C05027392

031614’

041.9#
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"~ 170 Series progranms

150

151"
152

153
154
155
156
157
158
159
160
l6l
162
163

164,
‘165

166

167

168
169
170
171
172
173
174

175

176
177
175

179"

180
181
182
183
184
185
186
187

188

189
190
191
192
193
194
195
196

197

198
199
253

045454
045484
046614

046 o4
046474

0474064

047634
0647464
04Te94
048.24
048054
048469

"048e84

048499

049414

049,29
01}9.44

049459

049474
049,89
050,04
050419
050434
050,49
050464

050479

050.94
051,09
0514264
051439
051454

051469

051.84
05199
052.14

052429
052444

052459
052674

052489,

053404
053416

053,34

053049

053.64

053,79
053494
054009
054424
054439

061462

200
201

202

203

204

205

206

207
208
209
210
211
212

213
214

215
216

217

218
219
220
221
222
223

224

225

226

227
228

229

230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

246
247

248
249

254

054454
054469
054484
054499
0554164
055429
055444
055459
055474
055,89

056404
056419

056,36
056.49
056464
056479
056.94

057.09 "

0574264
057439
057454
057469

057.84

057.99
058414

058426 .

058;38
058450
058462
058674
058486
056698
059.10
059.22
059.34
059.46
059.58
059,70
059.82.
059,94
060056

060,18

060430

060442

060654
060466 -

0604990 -

061.02
06lels - -
06ls74
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170 STANDARD L[‘w"lb 25-2CT 71
WORD NUMBER BIT . LABEL DESCRIPTICN DECOM
0-0 - - SFS1 sub frams sync 1 1
0-1 - Srs2 sub .rrame sync 2 2
0=2 - F331 frame sync 1 3
0=3 - F352 frame sync -2 L.
O-4 - +CH2 +cell 2 5
0=-5 - -Cl10 - c211 10 6
0-6 (1) EAP experiment 1 7
Q-7 (l) IXF2 oD s Tk -8
0-8 + V35 +Volh st )
0-9 - -V33 ~v3lt sensor 10
0-10 - RWTO reaction wheel tachon‘terA, 1
Cc-11 - -~ MAGX % axis magnetcmeter . 12
0~12 - . HAGY "y axis magnetometer 13
0-13 T - : MAGZ z axis magnetometer 14
0-14 - AB1A X adcole bits la=7a 15
0-15 - ADLB X adcole bits 1b-7b 16
1-0 - _ SFS3 sub frame sync 3 17
C1-1 - © SFS4 sub frame sync 4 18
1-2 - ADIT1 . address indicator 1 19
1-2 1 ARND1 “40d la
1-2 2 AND2 40d 2a
1-2 3 AND3 40d 3a
1-2 4 AND4 40d La
1-2 5 ANDS 40d 1b
1-2 6 ANDbS 404 2b
©1-2 7 AND7 404 3b
1-2 . 8 ANDS - C40d 4b
1-3 - - VTIM PCM vernier time 20
1-4 - + CM3 C o+ cell 3 21
- 1-5 - -C11 - cell 11 - 22
~1-6 (1) - - EXP3 experiment 3 23
C1-7 . (1) EXPY, experiment 4 24
1-8 .- 5VCL 5 volt calibrate 25
1-9 - RI1AG agc receiver 1 ‘ 26
1-10 - R2AG agc receiver 2 27
1-11 - BLEN boom length 28
1-12 - + CM1 - ‘+ cell 1 29
1-13 - -C18 - cell 18 _ " 30
1-14 - ~ RWS1 reaction wheel speed 31
1-15 - RS2 reaction wheel speed .32
-lh/lS - SPRO rzaction wheel speed
1-15 . 15 SPCT reaction. wheel speed control
2-0 - SFS5 sub frame syme 5 : 33
2-1 C- SFSé sub frame sync 6 3l
2-2 1 C}DE comnand enable ' -35
2=2 2 . -CZRU command enable backup
2-2 3 DLEN data link enable -
2-2 L TRST timer resst
2-2 .5 LSS data link system
2=2 6 DLSB data link system backup
2-2 T EXEC . execute
2-2 8 EXBU -

Abproved for Release: 2024/06/06 C05027392
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170 STANDARD LABELS 25 OCT 71

. WORD NUMBER

(1) EXP8

BIT LABEL .~ DZSCRIFTICN e DECOM

2-3 . .- D memory control 0 3¢
2=3. 1,2,3 M3UR memory subframae

2-5 L MCLK - mencry clock freguency

. 2-3 5,6 YRTE momory rate
2«3 7 ANDI a-d indicator
23 -8 CSCL oscillator o ,
2=l - + CML + call 4 ' 37
2-5 - -C12 - cs11 12 , o3¢
2-6 @Y "EXP5 “experiment 5 .. . . 19

27 (1) Zirb experiment 6 _ L0
2-8 - T19S t1l9 scp temperaturs Al
2-9 - . T24B t24 battery bypass tempsrature 42
2-10 - PTCl control 1 pressure transducer 43
2-11 - - PTC2 control 2 pressure transducer 44
2-12 - © DLT1 dl timer cmdl 45

- 2=13 - ~ DLT2 dl timer end? ) : L6
2=14 - BCON boon centrol ' L7
2-14 1 BCOF boom on-off
2-14 2 " BCIO .boom in-out

T 2-14 3 BFRI © boon full. retract indicaterr
2-14 L MIN boom mid indicator
2=14 5 BFEI boom full extension indicator
2-14 6 BTMR boom tip mass release ‘indicater
2-14 7 DLRI dl boom release indicator
2-14 8 ~ o
2=15 - WwCT ‘reaction wheel contreol L8
2-15 1 SPED apeed on~off = reaction wvheel

- 2-15 2 STAT reaction wheel on-off -~ '
2-15 3 FCRS forwvard-reverseé reaction wheel
2-15 IA PRSC © . primary-secondary power amplifier
2-15 5 CCNT control primary-secondary '
2-15 6 DIRT forward-reverse indicator
2-15 7 - '
2-15 . 8 o
3-0 - SFS? subframe sync 7 - 49
3-1 - SFS8 . subfrane sync 8 .5
3-2 - PCHMS . pem status 51
32 1 THMCH - FCH timing chain
3=2 2 MODG - multiplexer.

,34% 3 PCMM < memory on-off
3- 4 PCHMR . pem power register

-2 5 - ,

3-2 -6 PCMD . pem data link on-off

3=2 7 TSFM time of first memory sample
3-2 8 : ' . o

- 3-4 - + CM5 . cell 5 R 53
3-5 - =Cl13 - cell 13 : : 54
3-6 (1) - EXP7 ‘experiment 7 . : 55
3-7 exper iment 8 - 56

| .Approved for Release: 2024/06/06 C05027392



o

205027392 : ,Approved for Release: 2024/06/06 C05027392;

: /) ' "~ WORD KUMEER ' BIT - - LAGEL" D DESCRIFTICN . - DECOM
3-8 S - + SV + sec velt monitor 57
~ 3-9 . - - =SV - sec volt menitor © &g
3-10 : ‘ - T2PK . t2 peak temperature : - 59
S 3-11 - . T158 t15 sepl temperature L
= _ - 3-12 - T3+B t3  battery tempsrature ¢scc 41
- ' ‘ 3-13 - T4-B th battery tﬂnp°r¢ture -s2C  $2
‘ 3-14 - THCO - thruzters control © 63
3-14 1 THR1 - thrusier 1 on-off
3-14 2 THR2 - thruster 2 cn-off
3-14 - 3 - THIH -~ - Thruster 1 heater on-off
3-14 A TiH2H thruster 2 heater on-off
B 3-14 .5 .THHL thruster hi-lo
3-14 6 :
3-1y 7
3-14 8 : .
3-15 - SPA2 spare 2 - ' A
L-0 - SFs89 sub frame sync 9 65
: - 4=l - SF10 sub frame sync 10 Y
- : L-2 - BACT battery control - 67
;j : " L-2 1 CCOF " charge: coentrol on-off
- , ’ L2 2 CCHL ) charge control hi-low _
L 42 3 * BBOF battery bypass on-off
ij—j) . =2 N BBEN battery bypass enable on—off
B ' L=2 - 5 P+BS primary-secondary rlus battery select
. L2 -6 P-BS prlnzrj-secondary nminus battery wcle
: 42 -7 - UNVG undervoltage on-off
- b2 . 8 .
. 43 o ‘ . 68
Lty - - T CMe + cell 6 : 69
' ' 4=-5. - . ~Cl4 . =.cell 14 - 70
- . 4=6 (1) - EXP9 experiment 9 - 71
: L7 (1) © EX10 . experimant 10 T2
' L-8 : - - +VSR -+ volt sensor 73
o , 4-9 .- -VSR - volt sensor . - 4
- 4=10 - : 4+ BTH "+ battery temperature . 75
S 4-11 - - . =BT . = battery temperature 76
B 4=12 - -+ CIM . 4 charge current monitor 77
4=13 - - +DINM + disciiarge current monitor 7g
L=1h - ~CIM * = chargs current monitor 79
: : R 4=15 . - ~DIM - dischargs current monitor gg
- : . 5-0 oL - . SF11 - sub frame sync 1l 81
, ' 5-1 . _ - : SF12. sub franme sync 12 - a2
J. s E ‘ | . .83
i S 530 ' , ' ey
‘ ' 5-4 : -+ + cell 7 - ' 85
5«5 L - - =C15 - - cell 15 : 86
B : 56 : (1) EX11 - experiment 11 : 87
‘f—:) .57 ' - (1) . EX12 - experiment 12 ' 28
oy : 5-8 o .- + BAT - + battery temperature 89
- 5-9 L - " =-BAT - battery temperature . 90 -
- , ‘510 - - T1OH T10 hcl temperature -~ g1
_ : - 5-11 - T165 " t16 scp 2 temperature 92
Lo5=12 : - . T203" £20 scp tube temperature 93

L - ‘ Approved for Release: 2024/06/06 C05027392
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170 STANDARD LARBELS 25 OCT 71 -

BIT LABEL

DESCRIPTICHN

Approved for Release: 2024/06/06 C05027392

'WORD NUMBER DECON
- 5«13 - - T21B t21 battery 3 temperature TN
' 5-1&'_ - ~T22C t22 ch con temperature - - g5
5~15 - T23V ~ tZ23v con temperature .96
6-0 - SFL3 - sub frame sync 13 a7
6-1 . - SF14 sub frame sync 14 98
6-2 (2) 4 EL71 experimsnt 17~-1 59
6-3 (2) E172 experiment 17-2 100
6-4, - +Ci8 +cell 8 101
6-5 - - —C16 - - cell 16 102
6-6 (1) EX13 experiment 13 103
6-7 (1) ‘ EX14 experiment 14 . 104
6-8 - ' T8S1 t8 skin 1 temperature 105
6-9 - T9S2 t9 skin 2 temperature 106
6-10 - - TITI t17 inner sc2 temperature 107
6-11 - T12B t12 bb temperature = 108
6-12 - T131 t13 inner scl temperature 109
- 6-13 - - T140 t14 out sc temperature . 110
6-14 - -+ SCH + sci monitor 111
6-15 - -SCM ~ sci menitoer 112
7-0 - - SF15 sub frame sync 15 113
7-1 - SFL6 . sub frame sync 16 114
7-2 (2) .. E173 experiment 17-3 115
7-3 (2) E174 experiment 17-4 116
Tk - . +CH9 + cell 9 ’ 117
7-5 - -C17 - cell 17 118
7-6 (1) EX15 © - experiment 15 119
7-7 (1) . EX16 - experiment 16 120
7-8 - ' T5TK t5 tank temperature 121
7-9 - © NITP nozzle 1 temperature 122
7-10 - . RWTP reaction wheel temperature 123
7-11 - C T18B t18 bb sc2 temperature 124
- 7-12 - - " BTEM " boom temperature 125
7-13 - ~ TI1PP ~ tl pem pk temperature 126
T=14 - - PTT1 tank 1 pressure transducer 127
7-15 - , PTT2 - tank 2 pressure transducer 128
3<3 - PLST - playload status 52
3-3 1 CREN ordznce enable on-off - -
3-3 -2 AQ= altitude ordance enuble on-off
3=3 3 HKSR hous-&eeplhv sensors on-off
"3-3 L ATHS analog tm on-0ff
3-3 -5 TIMR - timer 20-50 min .
33" 6,7,8 'BIRD " -spacecraft id
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170 STANDARD LABZLS 25 OCT 71
— — : (1) Experiments 1 thru 16:
N Bit Isbel =~ DESCRIPTION
1 CPTA option & -on-off
2 CPTB : option b on-off
- .3 PAR PAR on=cff
L - EYPY : expn en-off
5 CPX1 . option x1 cn-off
- 6 . OPX2 : option x2 on-cff
X - |
g
) _ (2) Experiment 17:
o : WORD NUMBER BIT. . .LABEZL - DZSCRIPTICN - L DECOM
. ‘ 62 1 E7-l ®d7-l - . 99
6-2 . 2 E7-2 Cexl?7=2 . :
6-2- 3 . E7-3 - ex17-3
-2 . L E7-4 ex17-l
62 5 © E7-5 ex17-5
6-2 % - E7-6 ex17-6
. 62 7 E7-7 - ex17-7
o 62 8 E7-8  ex17-8
6=3 1 E7-9 ex17-9 o 100
_ 6-3 2 E710 ' 6x17-10 : :
S 6=3 '3 - E711 . ex17-11
- 6=3 L 2 E712 - ex17-12
6=3 5 - E713 exl7-13.
6=3 6 - E71L - ' ex17-~-14
. 6-3 7 " E715 - ex17-15
63 8 E716 ex17-16
- 7-2 1 ETN7 0 exl7-17 s
| 7-2 2 E718 . ex17-18" ' |
R . 72 3 . E719 - ex17-19 .
) 7-2 L 'E720 #x17-20
: T=2 5 ETGL ex17 group 4
‘ T2 6 E7G3 ex17 group 3
- . 7-2 7 E7G2 ' ex17 group 2
7=-2 8 E7G1- = -exl7 group 1l

— S Approved for Release: 2024/06/06 C05027392
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(2) Experiment 17 (cont.)

HOR!

il

5UNBER

" Approved for Release: 2024/06/06 C05027392

70 Standard Libals 28

BIT

B~ WA

1
w
1

m3 on-off
2

en-~off .
%2 on-cff
¥3 on~cff
cn-cff
13 on-off
12 on-off

Approved for Release: 2024/06/06 C05027392
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1 SAMPLE Q00200
_ F/L 172 :
l + VSR -V SR
054969 00611
S2.600 24,800
— 00,223 00,179
05,311 0e, 828
1 05,311 0s, 781
co,n2 00,167
00,227 00,183
00,223 00,179
o SAMPLE 200301
I s5vVCL R1AG
0.5311 = 00,5781
2,2400 2.4600
0,0223 0,0183
. 0,5264 0.5828
0,5311 0.5828
c,0227. 0,2183
- 0.0223 0.0183
0,0223 0,2179
SAMPLE 000302
- T19S T248
0531,1 0578,1
I 2240,0 2460,0
e 0022.3 0017.9
0526,4 . 0532.8
_ 0531.1 057841
. 0022,3 0017.9
. 0022,7  0018,3
. 0022,7 001843
SAMPLE 000003
+5VIA -5VHM
05,311 05,828
224400 24,600
00,223 00,179
05,264 05,781
. 05,311 05,828
— 2T 00,223 00,179
r:ij 00,223 00,179
N 00,223 00,183
L SAMPLE 000004
+VSR -VSR
‘ 05.311 05:828
- 22,200 244600
| 00.223  00.183
05.311 05,781
= 05,311 05.828
00,231 00,183 -
» : 00,223 00,183
) 00,223 00,179
SAMPLE 000005
+BAT -3AT
052644 058248
2260,0 2680.0
. 0022.3 0018,.3
’ 0531,1 0582.8
0531,1 057841
----- 0022,3 0017,9
0023,1 0018,3
. 0022.3 0018,3
SAMPLE 005006
TEST 1952
. 1175, 23043
RNk GR0,0
~037,% 005647
: 1175.0 6230,3
1175,6 ©230,3
“037,9 - D6 .7
— '~037.9 G956 .7
-037,9 G056 ,7
! $LO R‘(}_!‘SQO'QQ“
SAMPLL 060007
) THTK nire
’ 0531.1 0582 .8
2220.0 266040
. 0022.3 COlB,3
0531.1 05 1R L1
: . 0531,1 USB2.8
T 0023,1 00113
} 022,13 GOIR,3
- 002243 GO17,9

L

g

aH 1L
5432 s
: RWTD

QRO L0

353,30

695512
215 1?2
R2AG
D, 0ESS
36400
0,34gs
65518
6.5506
6 5518
66,5515
6.550¢
315 12
.PTCL
00,865

© 36,4200,

03,508
654515
654509

654521 -

654506
654,518
315 12
T2PL
0089.0
EZ 223
0346,.8

-002,7 °

-001,8
-002,7
-001.8
-002.7

315 12
+3TY
008945
K xR RK
.0352.8
~002,4
-002,4
-002,1
-0V2,7

. -001,8

. 315 12

T10H.
0089.5
LA RS B
0354.,7
-002,1
-003.0
-002,1
-002,7
-002,7
315 12
T171
0U31.S
12406.,0
ul23.4
004%.5
0045.5
004%,5
004Y,5
004% %

315 17
TORWIP
006949
*EREP

0352,.8

=007,4
—09Z7 .4
~002,1
T e002,7
-001,.8

18 26
JBF ¢
MAGX
3,8800
0,194
0,602
Ho it
Lobatbs
[T
6oBatbs
beSbbd
18 31
BLEK
033400
000194
00ag0Cr
Q65484
065464
065464
065464
065464
18 36 ’
PTC2
38,800
00,194
"03,802
65,464
65,464
65,464
65,464
65,464
18 41
Ti5S
L ORERRK
"0019.4
0380,2
-007,2
-007.2
=607,2
-007,2
-007,2
18 46
-5TH
RRHKR
0019,4
038G,2
-007,2
-C07,2
-007,2
-007.2
~-007.2
18 52
T165
EE LR 23
0019,4
0360,2
-007,2
-007.2
-007,2
-007.2
-C07,2
18.57
T2z
05650
067,82
OCE4A L H
NUTL .8
(074,9
016,58
007648
0076.8

16 45

T8

AHEFY

001954
O306G,2
00742
«N0iT42
“O0T 2
~007.2
00742
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HRD
FREQ 1800 RATL
MAGY MAGS
1 o900 1el4ut
RINCTee
00,0062
D,0403
Qelapnl
0,0%03
Jelnl
Q.0%03
EER £ 1
« M) ~Cly
. 124500
ICT ena
000,02
004,03
U24.,50
) ) 304,063
002.63 JG4e03
002,¢3 304,063
RER) © SUSFRAME 3
CLT1 DLT
019600 012400
060070 000044
009037 000062
009283 200463
003620 002450
000283 000403
005237 0004063
0002253 000463
HMRI SUBFRAME 3
T332 Ta=i
1960.0 1240,0
0007.0 000444
’ 0009,8 C00s,2
' 0028,.,3 004643
0392z,0 0248,0
0028,3 004643
002843 004643
0028,3 - 0046.3
MRD SUBFRAME 4
L +CIM ©+DImM
1.9650 1.e 2400
0,0070 0,004¢
0.0C98 29,0062
0,0283 0.0463
0,3920 04,2430
0,0283 0,0663
0,0223 02,0463
0,0283 ° 0,0463
RO SUBFRAME 5
© T205% T2106
1960,0 1260,0
) 0007.0 000L4,.4
0005,.8 00G6.2
0028,3 0046,3
0392,0 02648,0
002¢,3 004643
6028,.3 004643
002643 0046,3
MR T SUEFRAME 6
T131 Ti40
PRA KA RFEF R
0013%,2 0013,0
UO1e,3 0018,1
~00%.3 ~002,7
07320 01724 ,0
-022,3 -092,7
. =0032,3 | -002,7
-003.3 ~002,7
M2D SUBFRAME 7
BTEM ToT1PE
1976540 1260,0
0007,0 0004, 4
00%6,2
. 0066.3
03 v-0268.0
00Z4.3 0066,3
002843 V066D

002843 . 0046,3
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ABS TIME (NTR
A31A AL
SJ0 2 o0

2 aco e

2 co0
230 2 .oe0
<00 2 Qo0
230 2 ovo
70 2 ore
200 2 eoo

€I3000

£20000
30000
030000
¢20000
(32424
(20000
$30000

-CIM
(0000
(0000
€, 0000
2.0000

"(,0000

(.1300
€,0000
(,0000

T22C
(300,0
{200.0
{200,0
{200,0
2000,0
.130,0
200,GC
2000,0

«5C"
. 0643
Te0208
2.00463

. L0248

62240
L 061Y
©e9920
Le 0842

PTT2
04000

50,000

50,000
0,600
304000
1,300

- 304000

504060

Q0C¢000

000000
Go20GCo
00:424
0035030
000000

RWCT

000000
000000
000000
0CU000
000000
002424
000¢00
000600

SPA2
000000
0C0000
000000

000000 -

000C00

001300
000600

000000

~DTM

0.0000.

0,G000
0,0000

'0,0000

0,0000
0,1300

. 0,0000

0,0000

T23V
000G,0
0005,.0
000G,0
060¢,0

000040

0130,0
0CUG,0

-0Goc,0

-5CM
G231
0,0250
0,U247
0.0231
1,0000
6,527
69240
G.4821

PTTL

60,000
CH.000
0N, 000
G0 L0600
60,700
G).300
CO,LL00

© 00,0600

000 013 127
MCTR
toe
0l
o0a
o3
Coa
005
Cue
007

MCTR
0le
oLy
018
0ls
€20
021
022
023

KCTR
032
033
034
035
036
037
03e
039

MCTR
048
049
050
051
052
053
054
055

MCTR
064
065
066
067
068
069 °
070
071

MCTR
080
081
082
083
084
Gs5
086
08T

MCTR
096
097
9y
099
100
101
162
13

MCTR
[S172
0esy
(AN
067
- 068
GhL9
070
o711

310

310

RESET TIME
ABS YIME,
310 03 27 24,80
310 03 7 lbasb
310 03 27 26,08
310 03 27 20,70
310 03 27 27.30
310 03 27 28a.00
340 03
310 03

28.6%

7
T 29.28

NN TN

AES TEHME

03 27 29452
03 30,506
03 31,20
03 Il.56
03 32,48
03 33.12
03 33.76
03 34440

310
310
310
310
310
310
310
310

-l -z

Y

~4 -1

RN NN

~

ABS
03
03
03
03
03
03
03
03

TINME
27
27
27
2T
27
27
27
27

310
310
310
310
310
310
3le
310

35.68
36432
36496
37.60
38424
38486

ABS TIME

02 27 40.16
03 27 40,80
03 27 4l.44
03 27 42.08
03 27 42.72
03 27 43,36
03 27 44400
03 27 44,64

310
310
310
310
310
310
310
310

ABS TIME

03 27 45.28
03 27 45,92
03 27 46456
03 27 47,20
03 27 47.84
03 27 48,48
03 27 49,12
03 27 49.76

310
310
310
310"
310
310
310
310

ABS TIME

03 .27 50440
03 27 51,04
03 27 51.68 -
03 27 52.32
03 27 52.96
03 27 53,60
03 27 54,24
03 27 54,88

310,
310
310
310
310
3190
310
310

£3% TIME

03 &7 55.52
63 27 56.16
03 27 56480
03 27 57,46
03 27 56.08
0327 58,72
03 21 59.36
03 & 00.00

310
310

310
310
310
310
310

ABS TIME |
52 28 00.64
2 i Ulé2%
0z 73 01,52
02 2zt 02496
02 28
u2 g
02 8
02 28

310
310
310
310
310
310 U384
U4l.48

410 0%.12

310 U1 Vo oo

35,04

39452

316 18 47 28

03,20
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"l F170CS COMMAND SYSTEM
PREPARED AT NRL BY MCGINTY
. .& : - .
- 20 NOV 71

[

. - INA=2s INPUT MT1.
. E . INA=3, INPUT MT2

o INA=0s INPUT GROUP SYNCy OUTPUT MT1
] , INA=14INPUT GROUP SYNCs OUTPUT MT2

"W "7 INA=4, INPUT GROUP SYNC; PCM OUTPUT TO MAG TAPE UNIT 1,

. SPECIAL DECOM TO LPR/CRT
»I WILL PRINT/DISPLAY : DECOM NUMBERS

o WTNUM" =. NUMBER OF DECOMS
o WTCOM" = TABLE OF DECOMS
"f‘_ ~ PRINTER - L

o DIGIT=0+ NORMAL PRINT
N DIGIT=3s SPECIAL DECOM PRINT

I CRT B -

S PAGE=0s NORMAL DISPLAY
PAGE=8+ SPECIAL DECOM DISPLAY

| DECOM  (16s64) L
" WORD_NUMBER  1=9 1 R1AG

MRO OUTPUT TO MAG TAPE UNIT 2.
RAW DATA, PROCESSED DATA

| | RECEIVER 1 AGC
DECOM 20148 +CRT/DPR/LPRVOLT»0
| WORD NUMBER  1-10 - 2  R2AG .  RECEIVER 2 AGC
~'  DECOM "~ 209+8+sCRT/DPR/LPRsVOLT»O
. . WORD NUMBER  1-2 3 AD(XX)  ADDRESS INDICATOR A AND B

N DECOM = 145,89CRT/DPR/LPRsRAWSO

" WORD NUMBER  2=-2 4

PCM CONTROL

CMDE =~ COMMAND ENABLE. CMBU - COMMAND ENABLE BACKUP.

DLEN - DL ENABLEe. TMRS - TIMER RESET,

=, WORD NUMBER  3-2 5

WORD NUMBER  4-2 - 6

DLSY - DL SYSTEM.

. DLBU =~ DL SYSTEM BACKUP. - EXEQ - EXECUTE. -~ EXBU - EXECUTE BACKUP.
DECOM - - ‘ 273+83CRT/DPR/LPRyRAWSO-

- PCM CONTROL

‘ TIMC - TIMING CHAIN. REGR - REGISTER. MODC - MODULATION CONTROL.
-7 PCMR = PCM REGe. PCMM -~ PCM MEM, PCDL - PCM DL TSFM ~ TSFMe
Col DECOM ’ . 401+8sCRT/DPR/LPRsRAWSO ‘

BATTERY CONTROL

- CHCT - CHARGE CONTROL. GHIL - CONROL HI/LOo. BABY - BATTERY PYPASS.
: BBEN - BATTERY BYPASS ENABLE. +BSL - + BATTERY SELECT.
-BSL = -~ BATTERY SELECTe UNVS = UNDER VOLTAGE ON/OFF.

DECOM 529:83sCRT/DPR/LPRsRAWSO
T WORD NUMBER 2=3 7 A-D T A=D-
DECOM - 287+1sCRT/DPR/LPRsRAWSO
" WORD NUMBER 2«3 8 0SC 05C
- -DECOM 288491 3CRT/DPR/LPRsRAWSO - -
: WORD NUMBER 1~3 1 9 VTIM PCM VERNIER TIME DECIMAL
-DECOM - . 153483CRT/LPR/DPRsRAW,0 S
s WORD NUMBER 10 - HKSR HOUSKEEPING SENSOR (0O=0FF
DECOM B : 41191+CRT/LPR/DPRsRAW0O .

,{ WORD NUMBER = 3=3 5 .11 OREN

ORDANCE ENABLE (0=OFF, 1=ON)

DECOM. "~ 277+1+CRT/LPR/DPRsRAWsO

;- )WORD NUMBER  2-2 6 12  DLSS

~

:‘ F170CS  COMMAND SYSTEM

DL- SYSTEM (0=OFFy 150N)

B ' ' . Approved for Release: 2024/06/06 05027392
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- " N
|-

*  F170CS COMMAND " SYSTEM

;-

- . DECOM - 40931 sCRT/LPR/DPRARAHSO
‘ * WORD NUMBER  2-7 13 - MEMORY ADDRESS COUNTER
. o DECOM - C " 313485CRT/LPR/DPRsRAKYO .
. * WORD NUMBER  0-7 14 MEMORY ADDRESS COUNTER
\ : - ~ DECOM 57+8+CRT/LPR/DPRsRAH 0
* ¥ © WORD NUMBER  7-7 15 . MEMORY ADDRESS COUNTER
. S - DECOM : 95398+ CRT/LPR/DPRIRAWSO
i S WORD NUMBER = 5~7 16 - ~MEMORY. ADDRESS COUNTER
o DECOM - . 697+85CRT/LPR/DPRyRAN 0
| * WORD NUMBER  3-3 17 BIRD . SPACECRAFT IDNADD 171)
.1;“ : DECOM .~ 415,24CRT/LPR/DPRsRAWO _

" SIZE TCOM(64)
L TEXT . S1(2+6) SAMPLE"REV"
- TEXT DIG(2s4)0"1" - | =~
1 * STANDARD DATA HEADER
TEXT HT(7g4)VTIM"BIRD"PCM"MRO"HKSR"OREN"DLSS"
3 TEXT ON(2+3)OFF"ON"
l ‘ *  CRT BUFFER
. o . SIZE. - M(40)
TEXT ~ OFF (244) ON"OFF"
TEXT A(2+4)B"A"

= ) TEXT MEM (2 +4) PCHMMRO"
: " TEXT AGC(294)R1AG"R2AG"
Y '  TEXT  AD(854)AND1"AND2"AND3"AND4"AND5"AND6"AND7"ANDS "
LS TEXT COM(844) CMDE"CEBU"DLEN"TRST"DLSS"DLSB"EXEC"EXBU"
- " TEXT  PCMS5(8+4) TMCH"MODC"PCMM"PCMR" - . "PCMD"TSFM"
. 'TEXT  BA(B44) CCOF"CCHL "BBOF "BBEN"P+BS"P=BS"UNVO"
;j , TEXT  E2(244)F170CS"REV".
= TEXT  PS(2s4)SECD"PRIM®

TEXT  HI(244) LOW"HI"
W : ~ PROCESS VOLT 4
. ~ PD(N) =UD (N) ¥200

ENDP

‘ : PROCESS  RAW

1 : PD(N)=UD(N)
- : ENDP )

- * START . OF . PROGRAM

‘ - START :

- * RESET SAMPLE COUNTER

’ . SA=1 -
“i . S* DETERMINE MAG- TAPE UNIT AND CONFIG
, ' IF (INAJEQoleORINALEQe3)GOTO DOG1
‘ "CONFIG , " MTe1lsBINsHIWAS3+FR1
GOTO DOG3 ‘
_\ DOG1 CONFIG ‘MT92eBINsHIsAS39FR 1 .

DOuB IF (INA.EQ.2.0RsINA,EQ.3)GOTO IN9
GROUP SYNC INPUT .o

_y - CONFIG | GRP21+0+0316+8+7165620516+8+1012157
RV ~INPUTEL

., SID21 -~ IF  (INPUT.NE.1) GOTO IN9

,_J - CINPUT (GRP)TERM '

* OUTPUT TO MAG TAPE
R IF  (INAJEQ.4)GOTO SYI
= ~ % - INA NOT EQUAL 4 :
J : GOTO SY4 ° Apnroved for Release: 2024/06/06 C05027392
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" CEBJ OFF LN

‘CCHL L2 GAT3

T CCHL
. 296 18 07 l4

N ew v LT R e
AHDI PRI 95CL PRI THCH. &

CCHL  HI.=AT3 9FF BFRE OFF
296 18 7 03 ’

BIRD 172 YTIM 123 TYPE P+N

AGHL RESET £D2%2 4DCRS ADM3S
ON TRST o

CERBJY GFF LN
ALDI FRI 05CL PRI T.CH B

CCHL  HI LAT®  ON BTRE OFF
295 18 07 05

BIRD 173 VTIY 126 TYPE Pe¥
ACM1 RESET ADY2 RESET 4ON3
CEEJ OFF CLEN OFF TRST ON
ARMCD PRI 5SCL PRI THGEH A

CCHL HI ZAT2 GFF 2TRE O
2%6 18 07 06

BIRD 174 VTIM 125 TYPE Pev
ABiLl AUDRS ADN2 ADDRS ADN3
CzEJ 0% DLEN OFF TRST ON
ANDT PR 26CL PRI THCH B

CCHL  LO B3ATL oM BTRE ON
266 18 @7 07

3IRD 171 VTIVM 112 TYPE P4y
AL RESET ADN2 RW\SET ADK3
SM TRST OFF
ADT FRI 35SCL PRI THCH B

CCHL W ZAT3 GFF Breg OHM
29% 18 07 B9

RIRD 176 VTIM 115 TYPE PCNM
AGHN]1 RESET ADN2 IESET ADN3
CESJ Q2N CLeN  ON TRST OFF
ANDI PRI 0SCL PRI THCH §

CCHL I BAT3  ON BTCE OFF
296 18 07 1¢

BIRD 177 VTIM 120 TYPE PaM
ABM] RESET ADN2 RpSET ADN3
CE2J OFF DLEN OFF TRST  ON
A%NDT 5gC gSCL PR THCH B

CCHL LD BAT3 OFF BYEE  ON
296 18.07 11 ]

BIRD 174 VTIM 127 TYPE PCN
ALH1 ATODRS ADN2 RESCT ADN3
CERJ 0N SLEN OFF TRST OFF
AMBI SEC 0SCL PRI THCH A

a% BTE:  ON
296 16 07 13

5122 178 vITY 121 TYPE Pe+v

'AADHI ABERS AD%2 RCSLT AON3

CEaJd 9N LLLCMN OFF TRST 9N
ANDI SEC J'CL PRI THMCH A
L3 £AT2 OFF BTRE OHM

BIRD 178 VvTIM 115 TYPE PCM
ALNL ADDRS 2D%2 IESET ADN3
CEBJ  ON TLEN QFF TRST DN
ANDI SEC 3SCL PRI THCH A

-CCHL  HI 3AT3 ON ETBE OFF
296 18 07.1%

BIRD 17% VTIM 124 TYPE P\
AUNL KESET ADw2 3ESET ADN3
CiBJ OFF QLEM OFF TRST 2N
ART SET 0SCL PRI TuCH £

CCKL LD JATS QOFF BTRE .24
2%6 18 07 17 .
BIRD 175 VIIM 120 TYPL P+¥
ACN1 ADDRS AD%2 ADNDRS ADN3

AT AN AL AL AN TOET Aare

CKGST A

Yo wo wtr Yievo VUt [SAY RN viIv CAvv wr -Jl>l'\i" Vvl wRy)
RGST & HMODC DN PCMR A P(MM P+M PCMD OFF TSFM
+BAT PRI -BAT SEC UVOL ON ATCES OFF

OREN OFF HKSR OFF DLSS 2N

ACDRS ADM4 AUDRS ADKS ADDRS ADN6 ADDRS ADN7 ADDRS

DLSS ON DLS3  ON EXEC OFF EXBU OFF SFRM 006 BRCT
MJDC OFF PCMR 8 PCMM P+M PCMD ON TSFM

+BAT SEC ~BAT PRI UVOL OFF ATCS OFF

OREN OFF HKSR OFF DLSS OFF
RESET ADH4 RESET ADN5 RESET ADM6 RESET ADN7 RESET
CLSS OFF DLS3 OFF EXEC OJN EXBU ON SFRM 004 BRCT
RGST B HMODC OFF PCMR 3 PCMM P+M PCMD ON TSFM
+BAT PRI -3AT SEC UVOL CFF ATCS OFF )

OREE@N OFF HKSR OFF DLSS OFF

RESET ADN4 ADDRS ADNS RESET ADN6 RESET .ADN7 ADDRS
DLSS OFF DLSB OFF EXEC OFF €XBU OFF SFRM 006 BRCT
RGST A MODC Qon PCMR A PCMM P+M PCMD QFF TSFM
+BAT SEC -BAT SEC UVOL OFF ATCS ON .

JREN ON HKSR OFF DLSS ON )
RESET ADMN4 RESET ADNS5 RESET ADMNe RESET ADN7 RESKT
CLSS ©H DLSH ©ON EXEC OFF EXBU OFF SFRM 007 BRCT
RGST B "MODC 9FF PCMR 3. PCMM P+M PCMD OFF TSFM
+BAT PRI =-3AT PRI UVOL ON ATCS ON

GREN  ON HgkSR OFF DLSS ON

APDRS ADN4 RESET AONS RESET ADNg AODRS ADN? RESFT.

©LSS ON DLS3 OFF EXEC ON EXBU ON SFRM 007 BRCT
RGST B MEDC ON PCMR A  PCMM-PCM PCMD QFF TSFM
+0AT PRI =3BAT StC UVOL OFF ATCS OFF

JREM ON HKSR OFF DLSS 3N

RESET ADN4 RESLT ADMS ADDRS ADNe ADDRS ADN7Y ADDRS
DLSS 0N DLSD ON EXEC ON EXBU ON SFRM 002 BRCT
REST A MODC QN PCMR A PCHM P+M PCMC 3N TSFM

+BAT SEC =3AT SEC UVOL ON ATCS ON

OREN ON HKSR UFF DLSS ON

RESET ADi4 RESET ADNS ADDRS ADNg ADDRS ADN7 ADDRS
CLSS ON DLSB CN EXEC OFF EXBU QFF. SFRM 007 BRCT
RGST & MODC ON PCMR A PCMM PCM PCMD ON TSFM
+RBAT PRI -BAT PRI UVOL ON ATCS ON

OREN OFF HKSR OFF DLSS ONM
RESET ADH4 ADDRC ADNS RESET ADNe RESET ADN7 RESFT

DLSS ON DLS3 ON EXEC OFF EXBU OFF SFRM 006 BRCT
RGST B HMODC ON PCMR 8 PCMM P+M PCMD OFF TSFM
+BAT SEC -BAT SEC UVIL ON ATCS OFF

OREN. OFF HKSR :OFF DLSS OFF.

RESET ADH4 ADDRS ADNS RESET ADNe ADDRS ADN7 ADDRS
DLSS OFF DLS3 OFF EXEC OFF EXBU OFF SFRM 004 BRCT
GST A MODC ON PCMR A PCHMM PCM PCMD ON TSFM
+BAT PRI =-BAT PRI UVOL .ON ATCS ON

OREN OFF HKSR OFF DLSS "OFF

ADDRS ADN4 RESET ADNS5 RESET ADN& ADDRS ADN7 ADDRS
CLSS OFF DLSB ON EXEC DFF EXBU ON SFRM 000 BRCT
RGST -&  MODC ON PCMR. 3 PCMM PeM PCMD OFF TSFM
+EAT PRI =3AT PRI WUVOL ON ATCS OFF

GREN  ON HKSR OFF DLSS ON ’
RESET ADK4 RESET ADN5 RESET ADN6 ADDRS ADN7 ADORS

Nt ec AN ML Sn AN Ve AN TUnin AFF CEDM ANA ADAT

Ut UG A AL OvlR vy

ON MSDS ON CHCT ON

ADN8 RESET AGCl 135 AGC2266
OFF SCTA . A0 5CTB Bl
"ON MSDS ON CHCT ON

ADN8 ADDRS AGC1l 235 AGC2006
OFF SCTA A0 SCTB Bl
ON MsSDS OFF CHCT ON

ADN8 ADDRS AGC1l 055 AGC2102

OFF SCTA AQ 5CTB, Bl
CFF HSDS pFF CHCT .ON

ADN8 RESET AGCl 123 AGC2055
OFF SCTA Al SCTB Bl
OFF . MSDS OFF CHCT® ON-

ADNg ADDRS AGC1 130 AGC2045
OFF SCTA A0 SCT8 BO.
OFF MSDS OFF CHCT OFF

ADNg ADDRS AGCl 366 AGC2347
OFF SCTA Al SCTB BO
OFF MSDS ON CHCT ON

ADNg RESET AGCl 340 AGC211le
OFF SCTA Al SCTB Bl
ON MSDS ON CHCT ON

ADNg RESET AGCLl 364 AGC2326
OFF SCTA Al SCTB Bl
ON MSDS ON CHCT OFF

ADNg ADDRS AGC1l 031 AGC2135

ON SCTA A0 SCTB Bl
OFF MSDS ON CHCT OFF

ADN8 RESET AGCl 223 AGC2141
ON SCTA A0 SCTB BO
OM MSDS OFF CHCT oK

ADNB RESET AGCL 235 AGC2311

AFE CeTaA An CoTn

CMDE

CMDE -

CMDE

"CMDE

CMDE

CMDE

CMDE

CMDE

CMDE.

CMDE

CMDE

ON .

OFF

OFF

ON

ON

ON

ON

ON

ON

OFF

ON -

26£.20500 90/90/720 :25€3]9Y 104 paroiddy
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COMMAND - FI70CS

.

1 2 3 4 . s .6 7 8 9 10 11 12 13 .14 i3
wN | ov. TIME ‘ ' REC 1 REC 2 -
: : , AGC AGC
ADDRESS : .
D A ' ‘ A A
MON NN . ' : ‘ "hon
© COMMARD MEVORY ' o . DL TINER
COLIAND : _ CMDl
D [ ) A 3
KON
P
D . 0
W + BAT - BAT +BAT | - BAT +C6 1 |emisca | -os1 | -zizt
RATTERY v } TFMP TFIP , ) ‘
D ) A A A A A A s i

Z65/20S0D 90/90/#20Z :9Sed|ay 10} paAoiddy

173 - 174

¢6€Lc050D

26£.20500 90/90/¥20C -9SE3|9Y 10} panoiddy




C05027392

ApproVed for Release: 2024/06/06 905027392

IL6, F170 ES

Approved fdr Release: 2024/06/06 C05027392



C05027392

¥ ok % Kk %k Kk K Kk Xk dk Ok dk dk K k Kk k k % % ok F * kx -

%

1
*

*

170 EXPERIMENT SYSTEM

’ ApprO\;ed for Release: 2024/06/06 C05027392

F170ES

PREPARED AT NRL BY. MCGINTY

3 NOV T1

_ INA=O+
"INA=14+INPUT GROUP SYNC,

INPUT GROUP SYNC»

OUTPUT MT1

" INA=2,
INA=3,
INA=4,

SPECIAL DECOM TO LPR/CRT

INPUT MTI
INPUT MT2

INPUT GROUP SYNCH

OUTPUT MT2

PCM OUTPUT TO MAG TAPE UNIT 14

‘WILL PRINT/DISPLAY

: DECOM NUMBER,

"TNUM" = NUMBER OF DECOMS
M"TCOM" = TABLE OF DECOMS
PRINTER '
DIGIT=0s NORMAL PRINT
DIGIT=3y SPECIAL DECOM PRINT
PAGE=0s NORMAL DISPLAY ’
PAGE=8+ SPECIAL DECOM DISPLAY

MRO. OUTPUT TO MAG TAPE UNIT 2.

RAW DATAs PROCESSED DATA

PURPOSE - TO OUTPUT MESSAGE LABEL -AND PROCESSED: DATA TO

WORD NUMBER
DECOM -

Approved for Release: 2024/06/06 C05027392

CRT/LPR = 170 EXPERIMENT STSTEM
DECOM (16 64)
WORD NUMBER 0=6- -1 1 EXP1 EXPERIMENT
DECOM 4998 9CRT/LPR/DPRSRAW O
WORD NUMBER  0=7 2 2 . EXP2 EXPERIMENT
DECOM 5798 9CRT/LPR/DPR9RAW0
WORD -NUMBER 1-6 3 3 EXP3 EXPERIMENT:
DECOM ' 177+8+CRT/LPR/DPRsRAW0
" WORD NUMBER 1-7 4 4 EXP4- EXPERIMENT
DECOM T 185¢8sCRT/LPR/DPR+RAW,0.
WORD NUMBER. 2=6 ° 5§ 5 "EXPS EXPERIMENT
DECOM : ' 30548,CRT/LPR/DPRyRAWS0
WORD NUMBER 2=7 6 6 EXP6 EXPERIMENT
DECOM . 313+83CRT/LPR/DPRIRAW+O
WORD NUMBER. 3=6 7 7 EXPT EXPERIMENT
DECOM : 433489CRT/LPR/DPRsRAVW 0
WORD NUMBER 3=7 8 8 EXP8 - . EXPERIMENT
DECOM 44198 4CRT/LPR/DPRIRAW 4O
WORD NUMBER 4=6 9 9 EXP9 EXPERIMENT
" DECOM . N 561989CRT/LPR/DPRRAWO
WORD NUMBER 4=7. 10 10 ° EX10 EXPERIMENT
DECOM © 569989CRT/LPR/DPRsRAW,S0
WORD NUMBER 5-6 11 11  EX11 EXPERIMENT
DECOM -~ 68998sCRT/LPR/DPRsRAW,0
WORD NUMBER . 5=-7 .12 12 EX12 EXPERIMENT
DECOM : 697+89CRT/LPR/DPRYRAW O
WORD NUMBER  6=6 13 13 EX13 "EXPERIMENT
DECOM : 817+84CRT/LPR/DPRsRAW O
WORD NUMBER 6=7 14 14 EX14 EXPERIMENT
DECOM . - B25489CRT/LPR/DPRIRAW,0
7=-6 15 15 EX15 EXPERIMENT

945484CRT/LPR/DPRyRAW 0"

1 DIGITAL'
2 DIGITAL
3 DIGITAL:
4 DIGITAL!
5 DIGITAL:
6 DIGITAL
7 DIGITAL:
8 DIGITAL
9 DIGITAL
10 DIGITAL
11 DIGITAL
12 DIGITAL
13 DIGITAL
14-DJGITAL'

15 DIGITAL




~05027392

7
g

By
*

TEXT

WORD NUMBER
DECOM

WORD- NUMBER:
" DECOM .. :

WORD NUMBER
DECOM
WORD NUMBER
DECOM

WORD NUMBER .

DECOM
-WORD NUMBER

DECOH

‘WORD NUMBER
DECOM

~ WORD NUMBER’
" DECOM .
- WORD NUMBER

DECOM

~ WORD NUMBER
. DECOM
_WORD NUMBER-

170 EXPERIMENT PP

153'89CRT/LPR/DPR9RAW 0

roved for Release: 2024/06/06 C05027392

Lo

28

16
6=2 17
6-3 18
7=2 19
7-3 20
1-3 1
3e=3 2
3-2 3
323 4
3=3 5
22" 6
DECOM . -
. - WORD NUMBER  2-7
“DECOM | .
 WORD NUMBER  0=7
DECOM - -
WORD NUMBER  7-T7
DECOM-
' WORD NUMBER  5-7
DECOM
SIZE TCOM(64)
SIZE  MT(8)

STANDARD DATA HEADER

TEXT
CRT BUFFER

SIZE M2(160)

"SIZE M(20) .

El(21’4)EAPI"EXPZ"EXP3"EXP#"EXPS"EXP6”EXP7"EXP8"EXP9"EX10"

- TEXTC EXI1"EXIZ"EX13"EX14"EX15"EX16"E171"5172"E173"SLXA"SLXA" '

E2(2+4)F1TOES"REV" -

E4(834)OPTA"OPTB*RPAREXPN"OPX1"OPX2"SLMA"

E5(2+3)0N"CFF" '
T7(2494)ET-1"E7=9"ET717"E7=2"ET10"ET1I8"E7~ 3"E711"E?19" :

_TEXTC E7-4"E712"E720"E7~ 5"E7l3"C7G4"E7 6"E714"ETG3"ET7~ 7"E715"5762"

TEXT

TEXT
TEXT
TEXT

TEXT

TEXTC E7-8"E716"E7GL"

PROCESS
“PD(N) =UD (N)
ENDP

START

START OF PROGRAN

RESET SAMPLE COUNTER

SA=1

- 79348 9CRT/LPR/DPR+RAW,0

ri/utd
l6 EX16 . EXPERIMENT 16 DIGITAL
95348 4CRT/LPR/DPRyRAW,0 '
17 EL171. EXPERIMENT 17-1"
78548 4CRT/LPR/DPRyRAW 0O
18 EL72° EXPERIMENT 17=2

19 EL173 EXPERIMENT 713
913484CRT/LPR/DPRSIRAWS0
20 E174 EXPERIMENT 17-4"

921+8+CRT/LPR/DPRsRAWSO .
21~ VTIM PCM VERNIER TIME DECIMAL

22 BIRD 'SPACECRAFT ID (ADD 171)
41542 yCRT/LPR/DPRyRAW 0

23 (MROsPCM) TYPE OF DATA (0=PCM+1=MRO)
405491 +CRT/LPR/DPRsRAW,0 - ,
24 ~ HKSR- HOUSEKEEPING SENSOR (0=0FF, 1=0N)
411919CRT/LPR/DPRsRAW0
25 OREN ORDANCE ENABLE (0=0FF, 1=0N)
277’1oCRT/LPR/DPR.RAw90 : : :
26 DLSS DL SYSTEM (O=OFFo-1=ON)
40991 +yCRT/LPR/DPRIRAW0.
27 : ~ MEMORY ADDRESS COUNTER
313+8+CRT/LPR/DPRsRAWS0
. MEMORY ADDRESS COUNTER
57989CRT/LPR/DPRvRAU 0 -
29" MEMORY ADDRESS COUNTER 4
.

353989 CRT/LPR/DPRIRAWSO .
300 - MEMORY ADDRESS COUNTER
69798oCRT/LPR/DPRoRAWo0

51(296)SAMPLE"REV"

HT(7'4)VTIM"BIRD“PCM"MRO"HKSR"OREN"DLSS"
TEXT ON(243)O0FF"ON"

TEXT E6(994)SLMI"SLMB"SLMZ"AJXZ”AJXB"ADJ"AJL3“AJLZ“AJL&"'-
- RAW : ’ '

DElLR”INE MAG TAPE UNIT AND CONFIG

TE, i

MefDale OR« INAWEQe31GOTO DOGI

Approved for Release: 2024/06/06 C05027392
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"mnv Vit Lot LiAwv Litw (21N T, SRR VI unRoiy urr veLoo wn DLV LM 4 1c rieiveo rey LSAVAVAVIVA VIR FoY (] 9 vuuvvuo
EXP1 000375 EXP2 000273 EXP3 000224 EXP4 000025 ~"EXP5 000235 EXPe 000235 EXp7 000012 EXP8 000274
"EXPg 000254 EX10 000236 EX11 000371 EX12 000373 EX13 000332 EXl4 000353 EX15 000246 EX1¢ 000062
E171 000045 E172 000300 E173 000253 _ SLMA 000305 ) c . :
EXP1 LXP2 EXP3 EXP4 EXPS EXPe EXP7 EXPB EXP9- EX10 EX11 EX12 EX13 EX14 EX15 EX16 . :
OPTA OFF OFF .oFF ON OFF OFF ON OFF OFF OFF OFF OFF OFF OFF. OFF ON E7-1 ON E7-9 OFF E717 OFF
OFT3 OFF ON ON ON ON ON ‘ON ON ON ON OFF OFF OFF OFF ON ON E7-2 ON E710 OFF E718:-ON
- PAR  OFF OFF ON ON ON- ON N OFF OFF QN OFF OFF ON CFF OFF OFF E7-3 OFF E711 ON E719 OFF
EXPN OFF QFF 0JFF QFF OFF OFF ON .OFF ON OFF OFF OFF OFF ON ON OFF E7-4 ON E712 CN E720 ON
OP! OFF OFF ON: ON OFF OFF - OFF OFF OFF OFF CUFF OFF OFF . OFF ON  ON E7~5 ON E713 ON E7G4 OFF
OP2 OFF o OFF OFF OJFF OFF ON OFF OFF OFF ON ON - ON ON OFF DN E7-6 OFF E714 CON E7G3 ON

SLM  SLM1 SLM3 SLM2 SLM2 AUX2 AJX3 ADJ AJL3 AJL2 E7-7 ON E715 ON E7G2 OFF
' OFF QOFF ON ON"  ON QFF  ON OFF E7-8 OFF E716 ON ETG1 OFF
PCM  VTIM 952 BIRD 172 H4KSR OFF OREN ON DLSS OFF 320 14 4214 F170ES REV 000000 SAMPLE 000007

EXP1 000327 EXP2 000266 EXP3- 000001 EXP4 000177 EXP5 000032 EXPs 000016 . EXP’I 000162’ EXPg 000057
EXP3 GOQU30 EX10 00017% EX11 000014 EX12 000374 EX13 000147 EX14 000370 EX15 000167 EX16 000177
E171 000057 El172 000167 E173 000254 SLMA 000137 .
EXPl EXP2 EXP3 EXP4 EXP5 EXPe EXP7 EXPg EXP9 EX10 EXI1 EX12 EX13 EX14 EX15 EX16 .

OPTA GFF OFF ON ok N ON ON olj} ON N ON OFF ON OFF ON N E7-1 ON E7-9 ON E717 OFF

. OPTB OFF OM . ON OFF ‘9N ON " OFF oH ON ~ OFF ON OFF OFF CFF OFF OFF E7-2 ON E710 OFF E718 ON
PAR ON OFF ON OFF 9N OoN OFF OFF ON JOFF ON OFF QFF OFF OFF OFF E7-3 OFF E711 OFF E719 OFF.
EXPN QFF OFF ON OFF "OFF ON . OFF ON OFF OFF 'ON OFF ON OFF OFF DJFF ET7-4 ON E712 OFF ET720 ON
0P1 ON CM ON OFF OFF OFF ON OFF OFF OFF CGFF OFF ON OFF  ON OFF E7-5 QFF E713 ON - E7G4 QFF
OF2 OFF OFF ON OFF 3N OFF ON OFF ON OFF OFF OFF OFF ON OFF OFF €7-6 OFF E71¢ OFF E7G3 OFF

SLM  SLM1 SLM3 SLM2 SLM2 AJX2 AJX3 ADJ AJL3 AJL2 E7-7 OFF E715 OFF E7G2°ON
ON OFF N OFF OFF OFF OFF OFF . ’ - E7-8 OFF E716 OFF E7G1 ON
MRO  VTIM 093 8IR0 172 AKSR ON OREN ORN DL'SS OFF 320 14 42 17 F170ES REV 000000 SAMPLE 000008

EXP1 000156 EXP2 000267 EXP3, 000165 EXP4 000lle EXP5 000022 EXPe 000327 EXP7 000377 EXPg 000337
EXPy 000126 EX10 000217  EX1l 000306 .EX12 000302 EX13 000276 EXl4 000223 EXI5 000342 ExXle GO0D&?
E171 000152 E172 .00000¢ E173 000317 SLMA 000047 . . .
. EXPl £XPZ EXP3 EXP4 EXPS EXP6 EXP7 EXP8 EXP9 EX1O EX11 EX12 EX13 EX14 EX15 EX16

OPTA ON  OFF ON ON DN OFF OFF OFF ON OFF OFF OFF OFF OFF OFF "ON E7-1 ON- E7~9 ON . E717 OFF
OPTB OFF ON  OFF OFF OM OFF OFF OFF OFF ON OFF OFF. ON ON OFF ON E7-2 OFF E710 ON E718 OFF
PAR OFF OFF OFF ON ON . ON OFF ON ON ON ON ON OFF ON OFF OFF E7-3 OFF E711 ON E719 ON
EXPN ON  OFF OFF ON  OFF OFF OFF OFF OFF OV UN ON OFF OFF ON ON E7-4 ON E712 ON E720 ON
QP1 OFF ON ON .GFF ON° ON OFF OFF " ON OFF OGN ON OFF ON ON ON E7-5.0FF E713 GN  E£7G4 OFF
gP2 " OFF OFF QFF OFF ON OFF OFF OFF OFF OFF OFF ON' OFF ON ON OFF E7-6 ON E714 CFF E7G3 OFF

262120500 90/90/¥Z0Z :9SE3|9Y 104 panoiddy

SLM  SLMI SLM3 SLM2 SLMZ AJX2 AJX3 ADJ AJL3 AJL2 E7-7 OFF ET715 ON  E7G2 OFF
- ON ON  OFF ON 9N  OFF OFF OFF . : E7-8 ON E716 ON  E7Gl OFF .
MR@ VTIM 193 BIRD 174 HKSR @M  OREN ON  DLSS ON 320 14 42 19 - F170ES REV ~ 00GOUO SAMPLE 000009

ExPl 000101 Exp2. 000202 - EXP3 000277 Exp4 000133 EXP5 . 000345 Expe 000020 EXP7 000024 EXp8 000261
EXPg 000055 EX10 -Q00315 EX11 000177 Exl12 000056 EX13 000327 EXl4 000222 Exl5 000317 EX16 000133
E171 000146 E172 000347 E173 000317 SLMA 000344 . . .
EXP1 EXP2 EXP3 EXR4 EXPS EXPe EXP7 EXP8 EXP9 EX10 EX11 EX12 EX13 EX14 EX15 EX16 .

OFTA ON  OFF OFF ON OFF  ON CN  OFF "ON OFF N  ON  OFF OFF OFF .ON  E7-1 ON' -E7=-9 OFF ET717 OFF
OPTB OFF QON ON OFF OFF-. ON ON [oR} ON OFF "OFF ON OFF ON OFF OFF ET7-2 OUFF E710 OFF ET718 OFF
PAR ON. OM = OFF ON JFF  ON ON  OFF OFF ON OFF 'OFF ON ON ON ON E7-3 OFF E711 OFF" ET719 ON .
EXPN ON  ON  OFF QFF 9N OFF OFF OFF ON ON  QFF ON QFF. OFF ON OFF E7-4 ON  E712 ON  E720 ON
OP1 ON ON OFF OFF 9N ON ON ON OFF OJFF OFF OFF ON ON ~OFF" OFF E7-5 ON E713 ON E7G4 OFF
oP2 ON OM OFF ON OFF ON OFF 'ON' OFF OFF (FF OFF OFF ON OFF ON E7~6 -OFF E714 OFF E763 OFF
SLM  SLM1 SLM3 SLM2 SLM2 AJX2 AJX3 ADJ AJL3 AJL2 - E7~7 UFF E71% OFF E7G2 OFF

" OFF QOFF' QFF ON oN OFF ON  OFF ) : . ‘E7-8 ON E716 OFF ETG1 OFF
PCM  VTIM 009 BIRD 171 HKSR ON OREN ON  DLSS OFF 320 14 42 22 F170ES REV 000000 SAMPLE - 000010
EXP1l 000344 EXP2 000174 EXP3 000311 ExPs4 000253 EXPS 000147 EXP6 000164 EXP7T 000322 -EXP8 000047
EXP9 000236 EX10 000001 EX1el 000117 .EX12 000271 EX13 000203  EX14 000270 EX15 000265 EXl6 000175
E171 000107 El72 000027 E173 000357 SLMA 000147 - .
: EXPl EXP2 EXP3 [EXP64 EXPS EXP6 EXPT EXP8 EXP9 EX10 EX1! EX12 CX13 EX14 EX15 EX16 . . o
OPTA OFF 0N OFF  OFF 2N oN OFF oN OFF ON ON  OFF OFF OFF OQFF ON E7-1 ON  E7-9 ON  ET717 OFF
OPT3 CFF OFF OJFF ON OFF OFF OFF ON ON ON OFF ON ON ON ON - OFF E7-2 OFF E710 CN E718 OFF
PAR ©FF QOFF ON OFF OFF OFF QN OFF QN - ON ON  OFF ON OFF OFF OFF 'E7-3 ON  E711 ON  ET19 UFF
EXPN ON  OFF ON  ON ON OFF OFF ©CN 'OFF ON. ON OFF .ON OFF OFF OFF E7-4 ON E712 OFF E720 ON
OoP1 ON QFF QJFF QOFF ON ON ON‘ on OFF ON QFF OFF ON OFF ON OFF [£7-5 ON E713 ON E7G4 OFF . R
0P2 CFF OFF ON ON OFF QFF  ON QFF OFF ON QFF  ON ON oN OFF OFF E7-6 OFF E7l4 OFF E7G3 OFF . ~
SLM  SLM1 5LM3. SLM2 SLM2 AJX2 AJX3 ADJ AJL3 AJL2 . . F7-7 UFF  ET1% OFF L7162 OFF

. ON QFF  OFF  ON Bl OFF  OFF  ON : s A
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- EXPERIMENTS - COMPUTER PRO. FI70ES
2 3 4 5 6. T 8 9 10 11 12 13 - - 1 i5
£XP: 1 EXP. 2
D b)
ACORESS V. TIME EXP. 3 EXP. 4
L LION . >
¢ . o
. o .
D A : D D 3
: _ S
g
COMMAND MEMORY EXP. 5 EXP. 6 . BL TIMER | DL TinER .
20 - oD 3 M 7 =]
. - . -_—
D ‘ ) D b) D g
- [}
7
ey COMAND EXP. 7 £XP. 8 D
CONTROL | CONTROL , : °
NACH ) HON . o’
D D N . D D N
. S
- 3
vox .| EXP. 17 ) EXP. EXP. 10 S
CBAT . . ) bor]
D AB : D D 3
o
: Nt
EXP. 18 EXP. 19 . EXP. 11 EXP. 12 ~
) [{e]
N
D D
EXP. 20 EXP. 21 EXP. 13 EXP. 14
D D
RETEP PAR : EXP. 15 EXP.. 16 TEMP 11
: DL BOOM
D D" A

173 - 174
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Approvéd for Release: 2024/06/06 C05027392
POWER SYSTEM PROCESSED DATA o

POWER SYSTEM PROCESSED DATA
POWER SYSTEM PROCESSED DATA

19 oCT 71

PREPARED AT NRL'BY{::::::::‘j

INA=O.»

INPUT GROUP SYNC» QUTPUT MT1

INA=1+ INPUT GROUP SYNCs OUTPUT MT2
INA=2s INPUT MTL '

INA=3,

PDS
PURPOSE -

64 16=-31T WORDS
(16964)
1-12 -

WORD NUMBER
DECOM - :

-WORD NUMBER
-DECOM '

WORD NUMBER
DECOM

WORD NUM3ER’

- DECOM

WORD NUMBER

. DECOM
. WORD NUMBER

.. - DECOM
. WORD NUMBER

DECOM
WORD NUMBER
DECOM

. WORD NUMBER

DECOM

WORD NUMBER -
DECOM
WORD NUMBER

DECOM

WORD NUMBER
DECOM

WORD NUMBER
DECOM

WORD NUMBER
DECOM . ‘
WORD NUMBER
DECOM

WORD NUMBER -

DECOM

WORD NUMBER -

DECOM

WORD NUMBER

DECOM

WADN MbIuD ™ s

INPUT MT2
INA=44 INPUT GROUP SYNC3

TO OUTPUT POWER SYSTEM PROCESSED: DATA.

10

11
12

13,
14
15

16

17

18

. -~

17 Q17

‘18

1 . +CL1 + CELL 1 MONITOR
22598 4CRT/LLPR/DPRsLINZ94+92+09343
2 +CM2 + CELL "2 MONITOR
3398+CRT/LPR/DPRLINZ 9442905393
3 +CHM3
16198 +CRT/LPR/DPReLINZ 94929049343
4 +CM& + CELL 4 MONITOR
28998¢sCRT/LPR/DPRLINZs4529093,43
5 +CMS -+ CELL. 5 MONITOR
417 48sCRT/LPR/DPROLINZs492+0934+2
6 " +CM6 "+ CELL 6 MONITOR

. 54598iCRT/LPR/DPRQQIN294$2¢093’3
+ CELL 7 MONITOR
67348+yCRT/LPR/DPRoLINZ+492+09343- - . .

7 +CM7

8 +CM8 + CELL .8 MONITOR
801989sCRT/LPR/DPReLINZ94929049343
9 -+CM9 + CELL 9 MONITOR
92998 ¢CRT/LPR/DPRsLINZ 9492509343
10 - =Cl0 - CELL 2 MONITOR
41989CRT/LPR/DPRILINZ1492+0434+3
11 -Cl1 - CELL 11 MONITOR
169¢84CRT/LPR/DPR+LINZ 9442909343
12 -Cl2
29748 3sCRT/LPR/DPResLINZ+492+02343
13- -C13 - CELL 13 MONITOR
42548sCRT/LPR/DPReLINZ9492+09343
14 . =Cl4 - CELL. 14 MONITOR

553¢84CRT/ILPR/DPR3LINZ 3442409343
- CELL 15 MONITOR

15  -Cl5 . _
68138 yCRT/LPR/DPRsLINZ 9432909343
162 =Clé - CELL 16 MONITOR

‘80948 3CRT/LPR/DPReLINZ 3492505343
- CELL 17 MONITOR

937+8+CRT/LPR/DPRaLINZ 1442504343 -
-C18 - CELL 18 MONITOR
233+89CRT/LPR/DPRsLINZ 04 o2 209343

Approved for Release: 2024/06/06 C05027392

+ CELL 3 MONITOR -

- CELL 12 MONITOR

3.3(b)(1)

PCM OUTPUT TO MAG TAPE UNIT 1+
MRO OUTPUT TO MAG TAPE UNIT 2.
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POWER SYSTEM PROCESSED DATA

DECOM
WORD NUMBER
DECOM

WORD NUMBER

DECOM

WORD NUMBER

DECOM

WORD NUMBER

DECOM
WORD NUMBER
DECOM

WORD NUMBER
. DECOM '

WORD NUMBER
DECOM

WORD NUMBER
DECON

WORD NUMBER
DECOM
WORD NUMBER
DECOM

WORD NUMBER
DECOM -

- WORD NUMBER

DECOM
WORD NUMBER
DECOM

WORD NUMBER:

DECOM

WORD NUMBER:

DECOM

" WORD NUMBER -

DECOM-

WORD NUMBER
‘DECOM ~
WORD NUMBER
- DECOM

- WORD" NUMBER -
 DECOM
WORD NUMBER

DECOM

WORD NUMBER

DECOM
WORD NUMBER
_DECOM

WORD NUMBER

DECOM

_WORD NUMSER
DECOM -
WORD - NUMBER
DECOM

- WORD NUMBER

DECOM

WORD NUMBER -

DECOM

WORD NUMBER ..

NP

531e1+4CRT/LPR/DPR+RAWSO

4=2=4. 20 .20 BBEN. BATTERY BYPASS ENABLE
. 532414CRT/LPR/DPRY RAW’O
4~=2«5 21 21 ‘P+BS PRI-SEC + BATTERY SELECT
' 533419CRT/LPR/DPRsRAWSO .
4=2=6. 22 22 ~P-BS - PRI=SEC = BATTERY SELECT
: " 534.41+CRT/LPR/DPRsRAWSO
4=2=1 23" 23 CcCorF . CHARGE CONTROL ON- OFF
, 52991 +CRT/LPR/DPRYRAWSO - '
ba2ew?2 24 24 . CCHL CHARGE CQNTROL HI«LD
, 53091 4CRT/LPR/DPRyRAWSO
1-8 25 25 SVCL 5 VOLT CALIBRATE
1934843CRT/LPR/DPRyVOLT 40
4=8 1 26 +VSR. + VOLT SENSOR
. 577+8+CRT/LPR/DPRsLOLT SO
4eG: 2 27 -=VSR - VOLT SENSOR
585483sCRT/LPR/DPRsLOLT0 .
4-10 3 28 C +BTM -+ BATTERY TEMPERATURE .
- . 593m&mCRT/LPR/DPR;CURVEsO
4«11 & 29 -BTM - BATTERY TEMPERATURE
601+89sCRT/LPR/DPRyCURVESO
=12 5 30 +CIM + CHARGE CURRENT MONITOR
609+8+CRT/LPR/DPR9AMPS40
4«13 6 31 +DIM + DISCHARGE CURRENT MONITOR.
) 617+84CRT/LPR/DPRyAMPS0 .
4914 7 32 -CIM - CHARGE CURRENT MONITOR
, 625989CRT/LPR/DPROAMPS 0
4=-15 8 33 =-DIM - DISCHARGE CURRENT MONITOR
. N 63398¢CRT/LPR/DPR+AMPSH0
3-8. .9 34 - +5VM +SEC VOLT MONITOR OUTPUT
449989CRT/LPR/DPR9LOLT90
3-9 10 35 =5SVM -SEC VOLT MONITOR OUTPUT
457 98 +CRT/LPR/DPRSLOLT -0
3=-12 11 36 T3+B T3 + SEC BATTERY TEM
_ . 481 e8sCRT/LPR/DPRICURVESO
3-13" 12 37 T4=-B T4 - SEC BATTERY TEMPERATURE
A ~ 4894+84CRT/LPR/DPRsCURVESO :
1-3 1 38 VTIM . PCM VERNIER TIME DECIMAL .
15338 sCRT/LPR/DPR«RAWSO '
3=3 2 39 BIRD SPACECRAFT ID (ADD 171)
4154929CRT/LPR/DPRIRAW 0
3’2" 3 40 (MROWPCM) TYPE OF DATA (0=PCMsl= MRO)
: 40541 ¢CRT/LPR/DPRIRAWSO - :
3=-3 4 4] HKSR HOUSEKEEPING 'SENSOR {0=0FFs 1=0N)
411+1+CRT/LPR/DPRyRAN 0
3=3 5 42 OREN ORDANCE ENABLE (O0=OFFs 1=0N)
: 27741 4CRT/LPR/DPRsRAW L0 -
2=2 - 6. 43 DLSS - DL SYSTEM (0= OFFO 1= ON)
o 40911’CRT/LPR/DPRgRAWQO
2=T 44 MEMORY ADDRESS COUNTER
‘ " 313384CRT/LPR/DPRsRAWLO '
0=-7 45 MEMORY ADDRESS COUNTER
57 BQCRT/LPR/DPR’RAW 0
T=T7 46 ’ © . MEMORY ADDRESS COUNTER
. 953?8’CRT/LPR/DPR RAWLO
5-T CMADU AnROEQS COUNTFQ

App‘r'o7ved for Release 2024/06/06 C05027392
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+CM1

- +CM9

-C17
+VSR
+5VM
P-B8S
+CM1
+CMg
-C17
+VSR

+5VM

P-BS
+CM1
+CMg
-C17
+VSR
+5VY
P-BS
+«CML
+CM9
-Cl7

+VSR

+SVUM
P-ES
+CM1
+CHo
-C17
+VSR
+SVM
P-BS
+«CM1

"« CMg

-C17
+VSR

<+SVM

P-B8S
+CM1
+CMg
-C17

+VSR°

+SVY

F-BS

+CM1
+(M9
-Cl7
+VSR
+SVM
P-BS

«CMY

+CM9
-C17
+VSR

+SVM.

P-BS
+CM1
+CM9
-Cl7
+VSR
+SVM
P-BS
+CM]
+«CM%
-C17

AN

001,24
001.26
001.25
O4.413
10.058
ON

001.24
001,25
001.25

04,618

10.058
OoN

001,24
001,25
001.2%
044418
10.058
O

001,24
001.25
001,25
04,418
09.447
on

001,24

"001.26

001,25
04,418
10,058
ON

001524
001,25
001.25
06,418
10,058
on

001,24
001,25
00l.2%
04,371
10,058
04 .

001,24
001,25
001,25
044371
10,058
ON .
001,24
001,25
001,25
044371
10,058
ON

001,24
001,25
001,25
044371
10,058
ON

001,24
001.25
001,25

LYV AR

+CM2
-C10
-Ci8
-V5P
~SVHM
CCOF
+CM2
-C10
-Cl8
-VSR
=SVH
CCOF
+CM2
-C10
-C18
-VSR
-SVM

- CCUF

+CM2
-Cl0
-Cl8
-VSR
-SyM
CCOF
+CM2
-Cl0
-Cl8
-VSR

=SVM

CCoF
+CM2
-C10
-C18
~VSR
-SVM

- CCOF

+CHM2
-Cl10
-C18

~VSR’

-SvH
CCOF
+CM2
-Cl10
-Cls
~VSR
-SyM
CCOF
+CM2
-Cl0
-cig
-VSR
-SVM
CCOF
+CM2
~Cl10
-Cl18
=VSR
-SVH

CCoF.

+CM2
=Cl0
-Cls

YL -]

001,25
001,25
001.23
04,888
064533
ON

001,.25-
001,25:

001.23
04.888
06,533
onN

001,25
001,25
001.23

06.8€8,

06.533
ON

001425
001.25
001.23
044935
06.533
ON

001,25
001,25
001.23
0644935

ON

001,25
001,25
001423
04,935
064533
ON

001,25
001,25
001,23

.0644935

064533
ON

001,25
001,25
001,23
04,935
064533
ON

001,25
001,25
001,23
04,888
064533
ON .
001,25
601,25
001,23
04,888
06,533
ON

001,25
001,23

Nz coaq

064533

+CM3
=C11

+BTH
T3+8
CCHL
+CM3
-Cl11

+BTM
T3+B
CCHL
+CM3
-Cl1

+BTM
T3+8
CCHL
+CM3
-Cll1

+BTM
T2+B
CCHL
+CM3
~CIl

+BTM
T3+B
CCHL
+CM3
-Cl1

+BTM
" T3+8

CCHL
+CM3
-Cll1

+BTM
T3+8
CCHL
+CM3
-Cl1

+BTM
T3+B
CCHL
+CM3
-Cll

+BTM
T3+B
CCHL
+CM3
-C11

+BTM
T3+8
CCHL
+CM3
-Cl1

+OTM

001424

001,26

0011.9
0012.3
HI

001.24

001,26

0011.9 .

0012,3
HI
001,24

001,26

0011,9
0011,.9
HI

001424
001,26

0011,.9
0012.3
HI

001,24
001,26

0011,.9
001243
HI

001,24
001,26

0011.9

0011,9
HI

001,24
001,26

0011.9
0012,3
HI

001,24
001,26

001i.9
00123
HI

001,24

001,26

0N11.9
0012.3
HI .
001,24
001,26

0011.9
0011,9
HI

001,24
001.26

natY o

L
+CM4 001,24  +CMS
-Cl2 001,24 ~Cl3
-3TM  0011,9 +CIM
T4-8 0011.9 5VCL
170 POWER SYSTEM
+CM& 001,24 +CM5
-C12 001,24 -Cl3
-BTM 0011,9  +CIM
T4=B 0011.9 SVCL
170 POWER SYSTEM
+CM4 001,424 +CM5
-Cl2 001.24 -C13
-3TM 0011.9 +CIM
Ta=8 0011.9  5VCL
170 POWER SYSTEM ~
+CM&4  001e24  +CMS
-Cl2 001,24 -Cl3
-8TM 0011.,9- +CIM
T4-B 0011.9 ° 5vCL
170 POWER SYSTEM
+CMg 001,24 +CM5
-Cl2 001,24 =Cl3
-BTM - 0011,.,9 «CIM
T4=B 0011,9 SVCL

170 POWER SYSTEM .

+CM& 001,24 +CM5
-Cl2 001,24 -C13
-BTM 0011,9 +CIM
T4-B 0011.9 - SVCL
170 POWER SYSTEM
+CM& 001424 +CMS
~Cl2 001,24 =-CI3
~BTM 0011.9  +CIM
T4=-B 0011.9 5vCL
170 POWER SYSTEM
+«CM4 001,24 +CMS
-Cl2 001,24 -Cl3
-BTM 0011,9  +CIM
T4=-8 0011l.9 SvCL
170 POWER SYSTEM
+CM4" 001,24 +CM5
-Clz 001,24 -Cl13
-BTM  0011.9 .«CIM
T4-8 0011.9 5VCL
170 POWER SYSTEM
+CM4 001,24 +CM5
-Cl2 - 001,24 -C13
-BTM  0011,9 +CIM
T4=B 0011,9 5VCL
170 POWER SYSTEM
+CM¢ 001,24 +CM5
-Cl2 00le24

-BTu AN o

-Cl3

crtu

001,24
001,24

0,0000
4.9800

001,24

.001,24

0.0000
4,9800

001,24
001,24

0,0000
449800

001,24

001,24 .

0,0000
4.9800

001,24

001,24

0,0000

449800

001,24
001,24

0,0000

4,9800

001,24
001,24

0.0000
4.9800

001,24
001,24

0,0000
4,9800

001,24
001,24

0,0000
4,9800

001,24
001,24

0,0000
449800

001,24
001.24

A Annn

001,25 +CM7

LS XY A 2ev LT

001,24
001,25

10,0000

ON
302
001,24

001,25

'0,0000

ON
303
001,24

.001,25

0,0000
ON

303
001.24
001,25

0,0000
ON

303
001,24
001.25

0,0000
ON

303
001,24
001,25

0,0000
ON

303
001,24

'001“25.

0.0000
on

303
001,24
001,25

0.,0000
ON

303
001,24

001,25 -

+CM6
-Cl4 001,25 -Cl5
+DIM  0.3666  =CIM
CBOF  OFF BBEN
" SAMPLE G00000
+CM6 001,25 +CM7
-Cl4 001,25 -Cl1s
+DIM 043666 ~ -CIM
BBOF OFF BBEN
SAMPLE 000001
«CM6  001.25 +CM7
-Cl4 001.25 -Cl5
+DIM 0.3666 -CIM
BBOF OFF BBEN
SAMPLE 000002
+CM6 001.25 +CM7
-Cl4 001,25 -Cl5
+DIM 00,3666 =CIM
ABOF  OFF BUEN
SAMPLE 000003
+CMg 001,25 +CM7
-Cl4 001,25 -C15
«DIM  0,.3666 -CIM
BBOF OFF BBEN
SAMPLE 000004
+CMs 001,25 +CM7
-Cl4 001,25 ~Cls
+DIM  0.3627 -CIM
BBOF OFF BBEN
SAMPLE 000005
+CMg 001,25 +CM7 .
-Cl4 001,25 -Cls
+DIM  0.3627 ~CIM
BBOF OFF BBEN"
SAMPLE 000006
+CM6 - 001,25 +C147
-Cl4 001,25 «(Cl5
+DIM 043627 -CIM
BBOF OFF BBEN
SAMPLE 000007
+CM6 001,25 +CM7
-Cl4 001,25 -C15
+DIM  0,3588 ~CIM
BBOF OFF BBEN
SAMPLE 000008°
+CM6 001,25 +(M7
-Clg 001,25 -Cls.
" «DIM  0.3627 <CIM
BBOF 'OFF BBEN
SAMPLE 000009
+CMg 001,25 . +CM7
~Cl4 001425 =C15

0.,0000
ON

303
001.24
001,25

0.0000
ON
© 303
001,24
001.25

A Aannp

+CM8
~Clreé

-DIM
P+BS
13 37
+CM8
-Cleé

~DIM
P+BS
13 37
+CM8
-Clé

=DIM
P+BS
13 37
+CM8
-Clé

-CIM
P+BS
13 37
+CM8
-Clé

~DIM

P+BS

13 37
+(CM8
-Cle

-DIM
P+BS
13 37
+CM8
-Cl6

-DIM
P+BS
13 37
+CMB
-Clé6

<DIM
P+8S
13 38
+CM8
-Cls

-DIM

. "P+BS

13 38
+CM8
-Cls

" _DIM

P+BS
13 38
+CM8
-Cl16

Avae

001.25

001.24

0.2847
ON

44
001.25
001,24

0.2769
ON
46
.001.25

-001424°

0.2769
ON

49
001.25
001424

0.2769
ON

51
001.25
001.24

042769
ON -

S4
001.25
001,24

0.2769
ON

57
001.25
001.24

0.2769
ON

59
001,25
001,24

04 7
001425
001,24

0,2847
ON

o7
001,25
001e24

A 2nrw

27N
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)
- FL70PS  CRT DISPLAY
' T +CM1 001.32  +C#2 C01.30
- +Ci3 ©001.30 #CM4 001.30
' : +Cx5 001.30  +Cib 001.30
: ' © +CHY 001.30 - 4-C¥8 -~ 001.30°
. e 5 '001.32 . ~Ci10 001.28
' - =Cl1 001.30 -C12 001,28
-C13 00L.26  -Cli 001.20
N : : - =Cl15 001.30 -C16 001.30
’ . =C17 001.28  -Cl18 C01.30"
| © 4VSR 05.199 - ~VSR 05.569
: . : ' -+ BTH 0059.1 =BT 0059.9
- 4 4 +CIM 0.0000  -DIM 0.00C0
_‘ ' -CIM- . 0.0000 =DIM 0.C000
+SVi’ 09.400 ~SVM 0.0000
A : 5VCL - 5.0400 BBOF FF
L 4 o : BBEN OFF. P+BS CFF
' P-E5 OFF ccor OFF
- CCHL " Lo F170PS .
= R SAMPLE 000000 312 14 16 58
V'
)
] ' ) T Approved for Release: 2024/06/06 C05027392
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2 3 ¢ 5 5 - 7 8 9 10 11 12 13
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wn

CELL - CELL
2 10
A A
10N V. TIME CELL CELL ‘ ', CELL rELL
ADDRESS | 3 11 . . 1 13
D A A A A b
o] CELL CELL , : TEMP 24
4 12 BAT BYP
) b) © A : A A
MEM MON " CELL CELL NON MON TEMP 3
PR 5 13 +SECV | -SECv | + SEC
. - BAT
0 D A A 'A A LA
N CELL CELL : NON MON TEMP 25 |' TEMP 26 " NON o >
BAT 8 14 +BATV | -BATV + BAT - BAT +C6 T ]+ N T S LS
ConTROL A .
D A A A A ‘A A A 2 A
CELL . CELL ' TEMP 25 | TEMP 26
7 15 : A & BAT - BAT
A A ' ' . A A
CELL CELL : : | . oy
8 16 : . + 5C
, o3 1 ;
A A A L
CELL CELL
g 17
A A
173 - 174 o S
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R G0UM/ THRUS TERDS SYSTEM 1124

. F1705 REATION WHEEL/BOOM/THRUSTEQS CSYSTEM 1124

LD T o O 33b)()
PREPARED AT NRL BYE:::::::]- . - : : » I .

INPUT GROUP SYNCs CUTPUT MT1

INA=14INPUT GROUP- SYNCs DUTPUT MT2
INA=2+¢ INPUT: MT1
INA=35 INPUT MT2

INA=4, . INPUT GROUP SYNC, PCM OUTPUT TO MAG TAPE UNIT 19

SPECIAL DECOM TO LPR/CRT

MRO OUTPUT 70 MAG TAPE UNIT 2.

HILL PRINT/DISPLAY 3 DECOM NUMBERs RAW DATA, PROCc SED DATA

MTNUM
" T COMJ!
PRINTER

= NUMBER OF DECOMS

TABLE OF DECOMS

DIGIT=0s NORMAL PRINT
SPECIAL DECOM PRINT

DIGIT=3

PAGE=0«
PAGE=1»
PAGE=8» .

NORMAL DISPLAY

BOOM.

SPECIAL

DECOM DISPLAY

SELECTED DECOM TEST

DECOM (16964)

WORD NUMBER  2~=15 1 1 SPED SPEED ON/OFF (1,50)
DECOM T _ 37791 ¢CRT/LPR/DPR4RAW 0 -
WORD NUMBER 2=-15. 2 STAT REACTION WHEEL ON/OFF (140)
DECOM . 3784919CRT/LPR/DPRsRANSO .
WORD NUMBER - 2~15 3" ° FORS " FORWARD/REVERSE  (1+0)
DECOM 37941 9CRT/LPR/DPRsRAN 0
WORD NUMBER 2=15 4 PRSC PRIMARY/SECONDARY (140)
" DECOM '38041sCRT/LPR/DPRsRAWSO -
WORD NUMBER 2-15 5 . CONT CONTROL PRIMARYOSECONDARY (0s1)
DECOM 38191sCRT/LPR/DPRsRAWS0
WORD NUMBER 2-15 6 DIRT DIRECTION PRIVARY/SECONDAQY (1.0)
DECOM : 382491 9CRT/LPR/DPRYRAUWLO .
WORD NUMBER =~ 1=14,15 7 SPRO REACTION WHEEL SPEED
DECOM _ : 242.159CRT/LPR/DPR;RANqO
WORD NUMBER - 1-15=15 8 SPCT REATION WHELL spc&o CONTROL-
DECOM , 248214yCRT/LPR/DPRsRAWS0
WORD -NUMBER.  0=-9 . 9 RWTP REACTION WHEEL TE%PERATURE
DECOM i 977+83CRT/LPR/DPRyCURVESD -
‘WORD NUMBER  0~10 10- RWTO - ° REACTION WHEEL TACH OUT
. DECOM, , "08198sCRT/LPR/DPRyTACHsO .
WORD NUMBER 4=8 11 +VSR -~ . + VOLT SENSOR
DECOM 577389CRT/LPR/DPRsLOLT O
WORD NUMBER 4=9 12 -VSR - VOLT SENSOR
DECOM 585+8sCRT/LPR/DPR4LOLT 0
F1705 . REATION WHEEL/BOOM/THRUQTF QVSTEM 1124

Approved for Release: 2024/06/06 C05027392
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- DECOM

DECOM |

"WORD . NUMBER

DECOM -

"WORD NUMBER "

DECOM
WORD NUMBER
DECOM

WORD NUMBER'

DECOM

. WORD NUMBER

DECOM
WORD NUMBER
DECOM

wORD. NUMBER.

DECOM :
WORD NUMBER
DECOM
WORD NUMBER
DECOM

WORD - NUMBER.
DECOM
WORD NUMBER

DECOM

WORD NUMBER

DECOM

WORD NUMBER.

DECOM

WORD NUMBER

- DECOM :
WORD NUMBER
DECOM
WORD NUMBER

WORD NUMBER

- DECOM

WORD
DECOM
WORD
DECOM
WORD
DECOM
WORD NUMBER
DECOM

NUMBER

WORD NUMBER:

DECOM

WadfN.. NMLUMRCSD..

NUMBER

NUMBER

IO PO, I DETOR, TR 7 SRR

ved for Release: 2024/06/06 005027392

4-Apm0 VISCHARGE CURRENT MONITOR
617 SQCRT/LPR/DPR AMPS,s0
4~15 14 ~DIM - DISCHARGE CURRENT MONITOR
. 63338 3sCRT/LPR/DPRyAMPSH0 '
412 15 " +CIM "+ CHARGE CURRENT MONITOR-
60948 +sCRT/LPR/DPRAMPS50
4é14 16 -CIM - (CHARGE CURRENT MO NITOR
625989CRT/LPR/DPR AMPS,0 ~
3=3=2 17 OREB ORDANCE ENABLE BACKUP
' 41041 9CRT/LPR/DPRsRAW SO
2=3 18 MsSUB  MEMORY SUBFRAME
28143sCRT/LPR/DPRsRAWSO
2=3 .19 MCLK MEMORY CLOCK FREQ
286451 yCRT/LPR/DPRIRAWSO
2=3 . 20 MRTE MEMORY SAMPLE RATC
28592 1CRT/LPR/DPRIRAW SO
4=2=5 21 +PBS PRIMARY/SECONDARY + BATTERY ScLEC]
. 53331 sCRT/LPR/DPRRAWHO
4=2=6 22 ~PBS PRIMARY /SECONDARY =-BATTERY SELECT
' 53491 +CRT/LPR/DPRYRAWSO
1-3 1 23 VTIM PCM VERNIER TIME DECIMAL
153¢8+CRT/LPR/DPRaRAWS0
3=3. 2 24 BIRD SPACECRAFT ID (ADD 171)
415929CRT/LPR/DPR9RAW 0
3-2 3. 25 (MROsPCM) TYPE OF DATA.(0=pCM?1=MRO)
: 40591 9CRT/LPR/DPRSRAW,0
3=3. 4 26 . HKSR HOUSEKEEPING SENSOR (0=0FF»
o . 41191sCRT/LPR/DPRHRAWO _
3-3. 5 27 OREN ORDANCE ENABLE (0=0FF}»
: . 27791 +CRT/LPR/DPRsRANWL0 : ,
2=2 & 28 bDLSS DL SYSTEM (0=0FF,
409491 sCRT/LPR/DPRWRAWSO
2=7 - 29 - MEMORY ‘ADDRESS COUNTER
' ) 313'89CRT/LPR/DDR9RAN 0
O0=-7 30 MEMORY ADDRESS COUNTER
: 57+8+sCRT/LPR/DPRsRAWSO |
7=7 31 MEMORY ADDRESS COUNTER
953389CRT/LPR/DPRIRAWSO .
5«7 32 MEMORY ADDRESS COUNTER
_ 697Q89CRT/LPR/DPR$RAW9O
7=-12 ‘33 BTEM BOOM TEMPATURE
993989 CRT/LPR/DPRsCURVESO "~
1-11 34 BLEN : BOOM LENGTH
L 21738sCRT/LPR/DPRsRAWs1 ‘ .
2-10 1 35  PTCl CONTROL 1 PRESSURE TRANSDUCER
33798’CRT/LPR/D§R9PSIQO
IS o b, 3 o0, VR,

Approved for Release: 2024/06/06 C05027392
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WORD NUMSER
DECOM
WORD NUMBER
DECOM

-WORD NUMBER

DECOM
WORD NUMBER
DECON - _
WORD NUMBER
DECOM

~_ WORD NUMBER.

DECOM

- 'WORD NUMBER
~ DECOM

WORD NUMBER

Approved for Release: 2024/06/06 C05027392 ‘

.;"vv\-l\l/L('l\lUF"bL‘U’(V:“U

1-11 34 BLEN BOOM LENGTH
» 21758oCRT/LPR/DPR’RAw,1 ‘ ‘ _
2-10 1 35 - PTC1 CONTROL "1 PRESSURE TRANSDUCER |
337+85CRT/LPR/DPRVPS] 40 . '
2=11 -2 -36- ..pPTC2 "“CONTROL:Z-PRESSURE-TRANSDUCER7~¥-<
345;81CRT/LPR/DPR9PSI$O
7-4 3 37 PTT1 TANK: 1 PRESSURE TRANSDUCER
1009'8»CRT/LPR/DPRoPSI’O o )
- 7-5 4. 38 PTT2 - TANK. 2 PRESSURE TRANSDUCER
1017+83CRT/LPR/DPRsPSI 40 S : . '
2-14=1" 139 "BCOF BOOM (ON=1, OFF=z0)"
36931 +sCRT/LPR/DPRRAW 0 ’ ' .
2-14=2 40 BCIo - BOOM  (IN=0, ouT=1) 4
37041 +sCRT/LPR/DPRyRAW 0. ' : ‘ A
2=14=3 41 - BFR] BOOM.FULL'RETRACT'(RET=15 NRET=0)

iFIZOS REATION WHEEL/BOOM/THRUSTERS SYSTEM I124

Appro;/ed for Release: 2024/06/06 C05027392
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PCM  VTIM 067 BIRD 171 HKSR ON  'OREN OFF DLSS OFF - 303 13 44 04 F1705 REV 000000 SAMPLE

SPED ON STAT OFF FORS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0.0320 RWTO 000 00
BLEN 000026 BTEM 651,27 PTC1 00,000 PTC2 00,000 PTT1 21,560 PTT2 20,188

+VSR 044700 ~VSR 05,170 +DIM 0,2418 -DIM 041794 +CIM 0,0000 ~CIM 0,0000 OREB OFF +PBS. SECD =-PBS SECD
BCOF OFF BCIJ IN BFRI RET BMIN MID BFEI NEXT BMTR REL DLRI REL

PCM  VTIM 068 BIRD 171 HKSR ON OREN OFF DLSS OFF 303 13 44 07 F1705 REV 000000 SAMPLE

SPED ON STAT OFF FORS REVS PRSC PRiM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0,0320 RWTO 000,060
BLEN 000026 BTEM 651, 27 PTC1 00,000 PTC2 00,000 PTT1 21,560 PTT2 20,188

. *VSR 04,700° -VSR 05,123 '+DIM 0.2418 =DIM 0,1755 +CIM 0,0000 ~CIM 0,0000 OREB OFF +PBS SECD -PBS SECD

BCOF QFF' BCID IN BFRI RET BMIN MID BFEI NEXT BMTR REL DLRI REL

PCM  VTIM 069 BIRD 171 HKSR ON OREN OFF. DLSS OFF 303 13 44 10 F1705 REV 000000 SAMPLE

SPED ON STAT OFF FORS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0,0320 RWTO 000400
BLEN 000026 BTEM 651,27 PTC1 0045000 PTC2 00,000 PTT1l 21,560 PIT2 20,188

+V52 04,700 =VSR 054170 +DIM 042418 =DIM 041716 +CIM 040000 -CIM 0O, 0000 OREB OFF +PBS SEGD ~-PBS SECD
BCOF OFF BC19 IN BFRI RET BMIN MID BFET NEXT BMTR REL DLRI REL

PCM  yTIM 070 BIRD 171 HKSR ON QREN OFF ' DLSS OFF 303 13 44 12 F1708 - -REV 000000 SAMPLE

SPED ON STAT OFF FORS REVS PRSC PRIM CONY PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0,0320 RWTO 000.00
BLEN 000026 'BTEM 651,27 PTCl 00,000 PTC2 00,000 PTT1 21,560 PTT2 20,188

+VSR 04,700 =VSR 05,123 +DIM 0,2418 =~DIM 0.1716 +CIM 0.,0000 =CIM 0,0000 OREB OFF +PBS SECD -PBS SECD
BCOF OFF. BCIY IN BFRI RET BMIN MID .BFEI NEXT BMTR REL DLR! REL

PCM  VTIM 071 BIRD 171 HKSR ON OREN OFF DLSS OFF 303 13 44 15 . F170S REV 000000 SAMPLE

SPED ON STAT OFF FORS REVS PRSC.PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0,0320 RWTO 00000
BLEN 000026 BTEM 651,27 PTC1 00,000 PTC2 00,000 .PTT1 21,560 PTT2 20,188

+VSR 04,700° =VSR 05,170 +DIM 0,2418 ~DIM 0,1716 +CIM 0.0000 ~-CIM 0,0000 OREB OFF  +PBS SECD -PBS SECD

-BCOF .OFF BCID IN BFRI RET BMIN MID BFEI NEXT BMTR REL DLRI REL
PCM  VTIM 072 BIRD 171 HKSR ON OREN .OFF DLSS OFF | 303 13 44 17 F17OS REV 000000 SAMPLE

SPED ON STAT OFF F2RS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0, 0325 RWTO 000.00
BLEN 000026 . BTEM 651,27 PTC1 00,000 PTC2 00,000 PTT1 21, 560 PTT2 20,188
+VSR . 04,700 -VSR 05,170 +DIM 0,2418 -DIM 0,1716 +CIM 0,0000 -CIM 0,0000 ORFB OFF +PBS SECD ~PBS SECD

. BCOF OFF BCIJ IN BFRT RET BMIN MID BFEI NEXT BMTR REL DLRI REL
PCM  VTIM 073 BIRD 171 HKSR ON OREN OFF  DLSS OFF 303 13 44 20 F170s REV 000000 SAMPLE

SPED ON STAT OFF FORS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0.0325 RWTO 000.00
BLEN 000026 BTEM 651,27 PTC1 00,000 PTC2 00,000 PTT1 21,560 PTT2 20,188

+VSR 04,700 -VSR 05,170 +DIM 0,2418 ~DIM 0.1716 +CI% 0,0000 ~CIM 0,0000 OREB OFF +PBS SECD ~PBS SECD
BCOF OFF -BCID IN BFRI RET BMIN MID BFEI NEXT BMTR REL ©DLRI REL

PCM  VTIM 074 BIRD 171 HKSR ON . OREN OFF DLSS OFF 303 13 44 22 F170S REV 000000 SAMPLE

- SPED ON . STAT OFF FOQORS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0,0325 RWTO 000. 00

BLEN 000026 3TEM 651,27 PTC1 00,000 PTC2 00,000 PTT1 21,560 PTT2 20,188

+VSR 064,700 -VSR 05,170 +DIM 0.2418 =DIM 04,1716 +CIM 0,0000 -CI¥ 0O, 0000 ORFB OFF . +PBS SECD -PBS.SECD
BCOF OFF ~ BCID IN BFRI RET BMIN MID . BFEI NEXT BMTR REL DLRI REL

PCM 'VTIM 075 BIRD 171 HKSR ON . OREN OFF . DLSS OFF 303 13 44 25 - © F1705 - REV 000000 SAMPLE

SPED ON STAT OFF FORS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0,0325 RWTO 000,00
BLEN 000026 BTEM 651,27 PTC1 00,000 PTC2 00,000 PTT1 21,560 PTT2 20,188 .

+V5R 04, 653 --VSR 05,170 +DIM O, 2418.-DIM 0417:i6 +CIM 0.0000 <CIM 0,0000 OREB OFF «PBS SECD -PBS SECD
BCOF OFF B8CI1D IN BFRI RET BWIN MID BFEI'NEXT BMTR REL DLRI REL

PCM. VTIM 076 BIRD 171 HKSR ON - OREN OFF DLSS OFF 303 13 44 28 Fl?OS "REV 000000 SAMPLE

SPED ON STAT OFF FORS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0.0325 RWTO 000.00
BLEN 000026 BTEM 651,27 PTC1 00,000 PTG2 00,000 PTTY 21,560 PTT2 20,188

4VSR 04,653 ~VSR 05,170 +DIM 0,2379% =-DIM 0.,1716 ACIM 0.,0000 =-CIM 0.,0000 OREB QFF +PBS SECD -PBS SECD

BCOF OFF BCI® IN BFRI RET. BMIN MID BFEI NEXT B%TR REL DLRI REL

PCM  VTIM 077 BIRD 171 - HKSR ON OREN OFF DLSS OFF 303 13 44 30 F170S REV 000000 SAMPLE

SPED ON STAT OFF FORS REYS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0,0325 RWTO 000400

“BLEN 000026 BTEM 651427 PTCl 00,000 PTC2 00,000 PTT1 21,560 PTT2 20,188

+VSR 04,653 =VSR 05.170 +DIM 0.2379 -DIM 0,1716 +CIM 0,0000 -CIM 0,0000 OREB OFF +PBS SECD -PBS SECD
BCOF OFF BCID IN BFRI RET BMIN MID BFEI NEXT BMTR REL DLRIT REL

PCM  VTIM 078 BIRD 171 HK'SR ON OREN OFF DLSS OFF 303 13 44 33 - F1708 REV 000000 SAMPLE

SPED ON: STAT OFF FQRS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0,0325 RWTO 000400
BLEN 000026 BTEM 651,27 PTC1 00,000 PTC2 00,000 PTT1 21,560 PTT2 20,188

+VSR 064,653 =VSR 05,170 +DIM 0,2379 -DIM 0.1716 +CIM 0,0000 -CIM 0,0000 DREB OFF +PBS SECD -PBS SECD
BCOF OFF BCIJ IN BFRI RET BMIN MID BFEI NEXT BWTR.REL DLRI REL :

PCM  VTIM 079 BIRD 171 HKSR* ON . OREN OFF - DLSS OFF 303 1344 35 Fi?OS REV' 000000 SAMPLF
SLOW LIPPRO 032161 RWIP 0,03¢9 KWIU 0OUL0U |

SPED ON - STAT OFF FORS RFVS PRSC PRIM CONT PRIM DIRT FORN S°C1
BLLN U00OZ6 BIEM 651,27 PTCI 00,000 PTC2 00,000 PTT1 21,560 PTT2 20.188

WED A a2  WCO NAE 1IN NATM N 237 NTM N 179EE .7TM A nAnA . FrTM N Aannn noeco Ao hoe errn -NDE crrn

000001

000002

000003

000004

000005

000006

000007~

000008
000009
606910
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000012
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{1 i TP i J L .
, -E “ . - .
oot THRUSTER . . .
2 3 6 7 8 - 9 10 11 12 13 14 15
o
) ADD VO TIM REC | REC 2
AGC AGC
i .
h) A A A
PRES PRES
. TH 1 TH 2
2 CMD MEM Tl er
D b} A A
. THRUS
3 POM PC e
D D 0
BAT + BAT V -~ BATV | . + BAT ~ BAT +CG | + DISCS | -1 | - DISCG |
4 : TEMP TEMP
D A A A A A A A A
5
6
TEMP 5 T6 PRES pPLS
71 TANK NOZ. 1 TH 2 TH 1
: . PLEN. PLEN.
’ A A A A

173 < 174
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I
ADD vV TIM 5V - BOOM .

CAL LENGTH >
©
©

) A A A 3
. <
e
. CMD MEM MON
8OO §:‘
CTL
0 D g >
- a .
7
PCM ol @
S
D D . N
- S
S—
= . - O
BAT + BAT - BAT + BAT - BAT +CG 1 + DISCG | - CG | - Disce
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PLOT - FORTRAN LIN pPRINTER PLOT SUSROUTINE L

“PLOT - FORTRAN LINE PRINTER PLOT SUBROUTINE

PLOT - FORTRAN LINE PRINTER PLOT SUBROUTINE

i | | | | | 3.3(0)(1)
PREPARED AT NRL BY| | . | | R |

1 PURPOSE . TOUTILIZE THE LINE PRINTER AS A PLOTTER

Y METHOD

THE "PLOT" 'SUBROUTINE UTILIZES THE INPUTS: MODE (SUBROUTINE ACT
CURRENT DATA VALUE, LOWER LIMIT, UPPER-LIMIT, AND CURRENT SYNBO
TO CLEAR PLOT 'IMAGE, STORE A POINTs OR PLOT CURRENT POINTS.

THE "MODE" VARIABLE: EQUAL ZEROs CLEAR PRINT/PLOT BUFFER TO
SPECIFIED SYMBOLS EQUAL ONEs ENTER CURRENT SYMBOL IN PRINT/PLOT
BUFFER WITHOUT PRINTINGS EQUAL TWO, ENTER CURRENT SYMBOL IN
PRINT/PLOT BUFFER AND PRINT. '

THE VALUE PER PRINT CHARACTER POSITION IS DETERMINED BY
SUBSTRACTING THE LOWER LIMIT FROM THE. UPPER LIMIT AND DIVIDING
THE RESULT BT 100(THE MAXIMUM NUMBER OF PRINT POSITIONS).

IF THE RESULTING SIGN IS NEGATIVEs THE SIGN IS CHANGED TO POSIT

THE POSITION OF THE CURRENT SYNBOL IN THE PRINT BUFFER LINE IS
DETERMINED BY FIRSTj; SUBTRACTING THE CURRENT VALUE . FROM THE '
UPPER LIMIT, SECOND3 DIVIDING THE RESULT BY THE VALUE PER PRINT
CHARACTER: AND ADDING ONEe. THE RESULT IS USED To PLACE THE
SymBoL. IN PROPER POSITION IN THE PRINT/PLOT BUFFER

CTIT USE.

'THE PLOT SUBROUNINZ MAY BE USED BY A FORTRAN PROGRAM VIA:
© CALL PLOT(MODEsYsR+ZsS) |
MODE = - " EQUAL ZEROs CLEAR PRINT/PLOT BUFFER WITH
: ~ CHARACTER SPECIFIED.BY "Sv, ‘
 EQUAL ONEs PLACE CURRENT SYMBOL "S" IN PROPER
EQUAL TWO, PLACE CURRENT SYMBOL "S" IN PRINT/
BUFFER AND PRINT. . T
CURRENT VALUE OF DATA
UPPER LIMIT

LOWER LIMIT

SN ™ <.

SYMBOL

Iy "?PLOT‘TMAGE

THE - PLOT IMAGE IS ONE HUNDRED CHARACTER POSITIONS FROM 21~ 1200'
POSITIONS 1-20 -CONTAIN TCT TIMEe -~ o

Approved for Release: 2024/06/06 C05027392
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“COMMON ITCT(9)

COMMON ITCT(9)

DIMENSION REC(450) °

DIMENSION o JTCT(9) +KTCT (9)

INTEGER REC ‘ : ' :

DATA 51952953’54955956/1H s 1HX 9 1HO 9 1HS 9 LH¥* 9 1H+/
REWIND 6 " .

- PRINT LIMITS

WRITE(4425) ' , '
FOQMAT(1X946HLIMIT5? CURRENT=z+=-12 ASPECT ANGLE=0-5 DEGREES@y

152H#VOLT SENSOR=106039-14,10@ =VOLT SENSORzG.884=13. 95@9

218HTANK PRESSURE=8+16)

CALL BMTR(RECv1v4509IEOFoIPARoIEOT)
IF(IEQOF) 45945455,

CALL WEOF(2) -

CALL WEDF(2)

REWIND 6

1

WRITE (44824) o .
FORMATLX+41HTCT TIME, CURRENTs ANGLEs VOLTSs PRESSURE)
READ(6+16) (ITCT(I)s1=1+9)

1 _ ICvIPsIAAoIBBsISvIZoITPoAXoAAA’ASoAToATP

WRITE(4116)(ITCT(I)QI 199)
IC’IP'IAA'IBB’IS!IZ‘ITP AXs AAA»ASOAT’ATP

GO TO 455

MQ=27"

MZ=12 _

‘MP= 291 Loy

MR=37

DO 166 MA=6+411, 45

PICK WUP TCT TIME . ' _
DO 93 IXsLeQUitti) il iin b

TTCT(IX) &0
K=8 11 '

=9

MX=MA=5

DO 94 IX=1»r4

CALL BIT(REC(MX)9396QITCT(K)013016)
‘CALL BIT(REGOMX)o901201TCT(L)’13’15)

 ‘MX MX# 1te

iL=L«2
K=K=-2 :
CALL BIT(REC(MX)sllolZ,ITCT(l)’15916)'

CLEAR PLOT BUFFER"

-MODE=0
$=51

. CALL PLOT(MODEsY9*R92+5)

AND. -  CHARGE CURRENT
R==1le : ’

=1,

MODE=1

5$=52

IC=0

IP=0
AL BIT(REC(MQ)q9s16.ICo9s16)‘

'Approved for Release: 2024/06/06 C05027392
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COMMON ITCT(9)

.CALL BIT(REC(MQ)sl 08 IP 9+16)
JF(IC) 44346

. AX==~1P

GO 7O S

AX=1C .
CAX=AX#,0039

Y=AX

CALL PLOT(MODE;Y;R;Z'S)

ASPECT ANGLE

R-’So

=0

5=53

IAA=0

18B=0

CALL BIT(REC(MZ) +9+1691AA+9,416)
CALL BIT(REC(MZ) +1+08+IBB99+16)
AAA=T1AA-1BB

AAA=AAA/25,

Y=AAA

CALL PLOT(MODEoY’RvaS)

VOLT SENSOR:

‘R= 100,

2=13,
5=54
15=0
1Z=0
CALL BIT(REC(MP)Q9$16v15y9 16)

- CALL BIT(REC(MP)vl 0891299:16)

AT=1Z

AT-(AT*1635./1000.+10035 /10 1/100,0"
Y=AT |

" CALL PLOT(MODEsY9sR9Z9S)

$=55

AS=1S

AS=(AS*1635471000+9885, O/lOo)/lOO 0
Y=AS

- CALL PLOT(MODE»Y;RoZoS)

SPIN AND '‘ATT T-ANK. PQESSURE

R=10e '

Z=14’ ’ N

$=56". I :
MODE=2 ' »
ITP=0

CALL BIT(REC(MR)'9916’ITP99916)
ATP=ITP

-ATP-(ATP*8173 /969.+0 /9694) /100,

Y=ATP -
CALL PLOT(MODE+YsR+Z3S)
WRITE(6916) (ITCT(I) »1=19) s

1 o ICsIPsIAA, 188915912'ITPoAX’AAA’ASsAT ATP

FORMAT(xx.all.a(lx.le).zx. . ‘
1 7(13.zx).F11.4.2x.F8.1,zx.F9 z.zx.r9 z.zx F9.2)
M@=MQ+45

Aopreved fof Release: 2024/06/06 C05027392
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T _COMMON ITCT(9)

¢l . MZ=MZ+45
b MP=MP+45
- ‘ MR=MR+45
' 166 CONTINUE
. : GO TO 23
—_ -~ STOP.

‘ : : END

CL s

i o Approved for Release: 2024/06/06 '0050273‘92
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Phot SUBRoUTING  LISTIN O :

SUBROUTINE = PLOT A LINE ON THE LINE PRINTER

SUBROUTINEJ PLOT A LINE ON THEJLINE PRINTER

SUBROUTINE = PLOT A LINE ON THE LINE PRINTER -
16 SEPT 71 ' '

| ‘ | N o 33(0)(1)
. PREPARED AT NRL BY[:::::::] | | | B L

PURPOSE - =-. TO PROVIDE A ROUTINE TO USE- THE LINE PRINTER
AS A PLOTTERs MULTIPLE SYMBOLS

USE -  CALL PLOT(MODEyY;RoZvS)

= 0 - CLEAR PRINT BUFFER TO DESIRED SYMBOL
= 1= ENTER A SYMBOL IN PLACE IN PRINT BUFFER .
= 2 - ENTER A SYMBOL AND PLOT POINTS '

Y = CURRENT DATA VALUE'
R=. UPPER LIMIT

.Z= LOWER LIMIT

S= CURRENT SYMBOL

..SUBROUTINE PLOT (MODE Y sR'5Z»S)

PRINT LINE BUFFER
COMMON ITCT(9)

- DIMENSION .AP(100) | gf,,;frf

DETERMINE INCREMENTS PER PRINT CHAR
SA=(R=2)/100.0

- _CHANGE SIGN IF MINUS

IF(SA) 14242

- SA==(SA)

WHAT MODE
[F(MODE=1)34444
SYMBOL MODE- SUBTRACT CURRENT. VALUE FROM UPPER LIMIT

o AY=Z-Y

CHANGE SIGN IF.NEGATIVE
IF(AY) 69747 '
AY==(AY)

.. DETERMINE POSITON OF CURRENT SYMBOL IN PRINT BUFFER LINE
T IY=AY/SA+ 1.
CIF(TY=- 100)78978 77

1Y=100
PLACE CURRENT SYMBOL IN PLACE IN PRINT BUFFER

. AP(1Y)=S

CHECK MODE FOR PLOT
IF (MODE=1)94+9+8

“MODE=28 PLOT
WRITE(4+10)

(ITCT(I)»I= 1’9)|(AP(K)1K 1+100)

FORMAT (1X43I1193(1X9211) 48X, ,100A1)

GO 70O 9 °

CLEAR PRINT BUFFER TO CURRENT SYMBOL
0O 11 I=1,100

AP(])=S

CONTINUE

Approved for Release: 2024/06/06 C05027392
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- SUBROUTINE - pLoT A LINg ON THE LINE PRINTER

RETURN
END

- e —
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9488+=-134956TANK PRFSSURE=8+16

10.030614.10§ =-VOLT SENSOR

-
| \JJ}

0-5 DEGREES@#VOLT SENSOR:

| b3 x X X XXX XXX
>+ XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX SOERRRRIK HNXIOOENK KIK 2XK X
0

00#‘00‘*000‘0’.’.?‘0000..0.'00‘0.70.0.0’00.’."0‘.0.9#.40000.’#‘&."000’?00'4’0"0‘*0000*0.’00.

: __cooo Qoo oooo [olale] oo [wlolele) 0000 _ - [oYolate] - 0000, . ooo
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PLOT 70

This plot program allows the operator to select from one to five pieces of data
the series 170 PCi data stream and plot those date simultancously on the
line printer. These data may be complete -8-bit datz words or single bit digital

indicators.

In the case of data words, 1) the processed data velue is preseated
side of the line printer paper, 2) the raw data velue is plotied on 2

plot area and 3) the vernier time associated with trat data wvelue is presented

on the right side of the paper.

In the case of single bit plotting, the bit is side of the

plot area if it is zero. with a deflection to the one. The

tre bit is a

vernier time is also presented wita each data sample.

tane

it

During the plotting, raw data is placed ca digital magnetic
is being operated in real time. The program may also be operated from digital
magnetic tape playback. The sciccted

Jim e ., . Yn . -~ .- - 3 - ‘
dava mey bSe changed at ary Iime.as may the

upper and lower limits of the plot area for eaci plece of data.
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©, 0l< 3> 2?7 05

PLUT70  PAYLOAD 171  REV 0000

FLT1 PLT2 PLT3 PLT4 PLTS

DECOM STATEMENT 028 ~ 048 123. 000 000,

LOWER LIMITS

UPPER LIMITS -
_BIT NUMBER

TCT TIME

VALUE FER DIV,

0l< 3> 7?5 05

. 303 .15 43 47
© 303 15 43 50

303 15 43 52
303 15 43 55
303 15 43 58
303 15 44 60
303 1% 44 03

303 15 44 05

303 15 44 08
303 15 44 10
303 15 44 13

,303 15 44 15

303 15 44 -18
303 15 44 21
303 15 44 23
3063 15 44 26
3G3 15 44 28
303 15 44 31
303 15 44 33
303 15 44 36
303 15 44 39

©303 15 44 41

303 15 44 44
303 15 44 46
303 15 44 49
303 15 44 51
303 15 44 54

© 303 15 44 56

303 15 44 59
303 15 45. 02
303 15 45 04
303 15 45 07
303 15 45 09
303 15 45 12
303 15 45 14
303 15 45 17
303 15 45 19
303 15 45 22
303. 15 45 25
303 15 45 27
303 15 45 30
303 15 45 32
303 15 45 35
303 15 45 37
303 15 45 40
303 15 45 43

" 303 15 45 45

303 15 45 48
303 15 45 50
303 15 45 53
303 15 45 55

aN3 1€ LK fo

00 00 00 00 00
05 05 05 00 00
00~ 00 00 00 00

PLOT1 PLOT2 PLOT3 PLOT4 PLOTS
0,100 0,100 0,100 0,000 0.000
00000 00000 00187 00000 00000
00026 00105 00455 0C000 00000 .
00026 00105 00455.00000 06000
00026 00105 00455 00000 GGOOO
00026 00105 00455 00000 00000
€00z6 00105 00455 00000 ©000D
000z6 00105 00455 00000 00000
00026 00105 00455 00000 00000
00026 00105 00455 00000 00000
00026 00105 00455 00000 0000CQ
00026 00105 00455 00000 00000
00026 06105 00455 00000 00000
00026 00105 00455 00GGO 00000
00026 00105 00455 00000 00000
00026 00105 00455 00000 00000
00026 00105 00455 00000 0GOOO
00026 00105 00455 00000 00000
060z6 00105 00455 G0O000 QU000
00026 00105 00455 00000 00000
00026 00105 00455 00000 00000
000z6 00105 00455 00000 00000
000%6 00105 00455 00000 00000
00026. 00105 00455 0C000 00000
00026 00105 00455 00GOO0 00000
00026 00105 00455 0CO00 00000
00026 00105 00455 00000 00000
000:6 00105 00455 00000 00000
00026 00105 00455 00000 00000
000z6 00105 004%5 00000 00000
000z6 00105 00455 0CO00 GOGOO
00026 00105 00455 00000 GOOLO
0CO0z6 00105 00455 00000 060600
00026 00105 00455 00000 00000
00026 00105 G0455 00000 0LOCO
00026 00105 00455 00000 00000
000Z6- 00105 00455 00000 00000
000z6 00105 00455 06000 00000
00026. 00105 00463 00000 00000
00026 00105 00463 00000 00000
00026 00105 00443 00000 00000
00026 00105 00463 00000 00000
000z6 00105 00463 00000 00000
00026 00105 00463 00000 0GOOO

‘00026 00105 00463 00000 00000

00026 00105 00463 00000 00000
00026 00105 00463 00600 00000
00026 00105 00463 00000 00000
00026 00105 00463 00000 00000
000z6 00105 00463 00000 00CO0
00026. 00105 00463 00000 00000
000z6 006105 00463 00000 00000
00026 00105 004463 00000 00000

IaTatale X' hh'_nli NNhace2 Anpnn nnnne

-t e pE et e et bb et Pt s bt (et pb pt pb Pt et ot Pt gt b e Bt Pt et b b s ot et b et b b bt Bt peb et et Pt b it et et s ek pd et Pk et ot
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© SAMPLF 000001 " " "

OVNMNNRONNNNNONNNNNRNNNNMOMNNNONRONNNNRORNNNNONNNNNRNNNNRNNNONRNNNRONNNDNNNDND

VERNIER TIME

000
057
058
059
060
061
062
063
064
065
06é&
067,
068
069
070
071 -
072
073
074
. 075
076
077
078
079
080
08l .
082
083
084
© 085
086
087 -
oes
089
090
091
092
093
094
095
096
097
098 -
099
100
101
102
103
104 -
105
106
107
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User Instructions .fer PLOT1 Subroutine

Th= user must hav§ his own main routine for feeding points to the Plotl
subroutine. The plot program has the capability of plotting 1 to 5 variables
on any desired horizontal scale versus time on the Y-axds, with tice 1rcruuu1ng

_from the top of the page to the bottom. A maximum of 52 samples per variatle

can be paSSed'atla time. Wnen all samples are plotted, control will be returned
to the main routine. Each time that the main routine has control it must assign.
new values to the variables or terminate. . ’
The- follownng caras must be in the main routine or calllng routine.'
col 7

cc>\ MON/PLOT/IDAY, IHR, IMN,ISC, IRATE, IDVSOR, IXANS(5, 52)
JIPASS=0
'NOVAR'tbc nunmber of variables to be plotted (1-5), and not to be con-
: fused with the number of samples.’
IRATE.(i @. 256 ), the sampling rate. times a constant to eleminate.
. significart digits being in the decimal portion of the rate.
IDVSOR=the constant used to determine IRATE and will enable the plot -
“routine to keep track of the decimal point.
IDAY=starting day
IHR=starting hour
" IMNsstarting minute
ISC=starting second '
All variables passed to the plot routine are 1nteger format., The order that
the variables are passed in the common and the call are extremely eritical’ and,
if the program doesn't bomb as a result of variables being out of order, will

glve very questionable results.

One other card that the user must have in his calllng program is:
col 7

CALL PLOT1(NOVAR, IPASS) ’ ’
This card will be inserted in the calling program after the input
variablas are initlallzed and before’ 1t loops back to initialize the variables

. again.

Once thie varlables IDAY,IHR,IMN,ISC are initialized the user doesn't
have to worry about them. PLOTl w1ll automatically update them. The only
thing the user might do is to test to see if a termination point has been

-reached.

The array IXANS(I,J) contains the points to be plotted in the following
manner:
I denotes the variable.
J denotes the sample of varlable I and the value of J will be plotted.

Tho PLOT1 routine will expect to read in 5 data cards the first time
that it is called and will be as follows:

CARD ONE ' : '
It w111 contaln the units that the user wants ass 1gned to the
x-axis. The first variable on the card will bes the absclute
number of units(subract 1 if scale passes through, begins hltn,
or ends with the origin), and hes to be in columns 1-6 and may
or may not have a decimal point in it btut if no decimal point
the value must be right adjusted(be safe-always put a decimal °
point in). The second variable will be the minimun value of
the x-axis in columns 7-12 and, abaln, nay or may not have a
decimal point. ’

Approved for Release: 2024/06/06 C05027392
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7

o L . PLOTL cont.
Lo . ! N . .
J o .
- g CARD TWO , '
i S : ’ It will be. the L character namos that .the users wishes to
. . » C assign to the variables that are to be plotted. All five .
§ , ' names are read in in consecutive.- columns. : .
R ' . ‘ col 1 :
o , . ' .
uuuuvvvvwwwwxxxxyyyyzzzz

- : CARD THREE '
I It will contain the heading that the users wishes to appear
at the top of the page. Anything that the users puts in
- _ " column 1-52 w1ll appear on the plot.
f , CARD FOUR |
- " Will be the title that user wants dlsplayed along the vertlcal
N . . axis and is the same format as card three.
' ( CARD FIVE
| ' Will be the title that user wants displayed along the horizontal
' , axis and is the same format as card threes..
- - If the title cards are not desired, blank cards must be inserted.
“ ' The plot routine will identify the symbol used for each variable at
the bottom of the page by the name that was input on card two.

. - ‘ her explaination or if particular questlons arise contact
%jft} o ' Bldg 59 Room 320 ext 2635,

3.3(b)(1)

j] | ' 11/92/71 E

-L-‘“.‘ ““—
U

. I
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