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I • R.F. SYSTE.t\1 ·DESCRIPI'ION 

( 

(___ 

The RoF. Sy_stem employe_d in these pa,yloads is designed to improve: 

a. Transmitters -

(1) Better ·frequency stability 

·(2) Lower incidental A.M. and F.M. 

(3) Higher _R.F. efficiency and output power level. 

(4)' Lower spurious responses and unwanted harmonics 

(5) More stable modulation 

(6) Short and open circuit protection 

(7) · Better E.M.I..characterist":ics 
•' 

b. _A.M. ·cqmrn.and Receivers 

"·---~-,--~--;pr~se_lector bandwidth· 

....... • 

(2) 

(3) 

More·. linear A.G.C. characteris-tics 

• 
Better E.M.L characteri-s.tics 

(a) Housekeeping Telemetry 'I'ransmitte.r -

This unit is a Phase Modulated (~.M.) transmitter 

.operating at~ fundamental frequency in the ·band 

from 136 to 138 ~s. The transmitter modulator 

accepts digital or analog V!)ltages and provides 

an output carrier of 0_.25W at a modulation index . 
. . 

from 0,5 to l.5, The input :t_ D.C. power lines 

• are _isolated from ground, and .both supplies are 

internally regulated. The regu,;J.ators provide a 

constant R.F. output with voltage inputs of +11 

Approved for Release: 2024/06/06 C05027392 
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• to :!:.15 V.D.C. Any transmitter power variation 

will be du~ to temperature change {-10 to+ 6o0 c) 

and will be less than 1 dB.· The transmitter 

output is protected against short a....'1d open circuit 

conditions by e. f@i':d te i£Jola tor (block diagram 

!igure 1). 

(b) Command Receiver (A.M.) -

The command -receiver is a fixed. tuned· 142.X:XX, 

single conversion, superheterodyne receiver designed 

for use on a rocket launched, earth orbital satellite 

with a. minimum mission life of two years. The 
. . 

command receiver will demodula:te an amplitude 

-modulated carrier at this frequency .and providf an 

audio ou~pu,t that is _representative of·the originai· 

amplitude modulation. Considerable effort has been 

made to make this unit immune to EoMoio and RoF.I. 

Exceptionally sharp R.F. s.electi vi ty is accomplished 

by using an input crystal filter. The crystal 

filter is a p~pole design with an input and output 

impedance of' 50 .or..ms. It has a -3 dB bandwidth 

of ~5 KHs, -60 dB bandwidth of 0.5 MHs, and -80 dB 

bandwidth of ll/i.Hs. The crystal filter· exhibits 

gr~ater than -100 dB rejection of all other out-of­

band 13ignals. 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 

10. dB S + N (signal-plus-noise to noise ratio) with 
N 

a dynamic range of -105 dBm to -50 dBm. The output 

v0ltage into 100 ohms is 6.0 +l.5V p-p, can operate on 
.--

a positive or negative D. C. supply, and draws 18 mA . 

stand-by current (Block Diagram Figures 2 and 3). 

(c) Antenna Design·nescription -

The telemetry and command systems employ a common 

·antenna system consisting of four A/4 elements mounted 

on the northern hemisphere of the spacecraft. These 

elements 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 essentially right-hand circularly 

polanized for telemetry and ·1eft-hand circular for command. 
,,,--· 

R. F. SYSTEM SUMMARY / 

The TM and Command Receiver Block Diagrams ca:n be seen in Figures 5 

and 6. From the Effective Radiated Power (ERP) mep.surements tabulated 

below, coupled with the antenna patterns in Figures 7, 8, 9, various R. F. 

Link calculations can be made with respect to look angle. In the following, 

only zenith and horizon will be considered since these are the wors.t and 

best cases for signal strength. 

Approved for Release: 2024/06/06 C05027392 
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TYPICAL·E.R.P. 

Measured ERP 
Ref. to EG (dBm)· 

Measured RoF. Output in dBm G = 120 o G = 180 o 

23.7 

-102 (Input) 

170 SERIES LINK CALCULATION (UP-LINK) TM 

Cir. Orbit 4/3 earth R 

23.7 

527 N.Mi. -

2210 N.Mi. -

Rec. Sen.@ Peak -

Radiated Power -

To Zeni th PL = 135 .2 dB 

• To Horizon PL = 147 .8 dB 

R = -102 dBm s . 
K = + 57 . 5 dBm 

l 

22 
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170 SERIES LINK CALCULATION (DOHN-LINK) TM 

EoR.Po = .Horizon +23.5 dBm 

Zenith +22 dBm 

Note: Linear Polarization EG (Horizontal) 

Orbit - 527 N.Mi. Circular dl = 527 N.Mi.. P: .. =. -134.8 dB 
.l.J 

d2 =. 2210 N .IvrL. PL = :::147.6 _dB 

., 
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I.2. C01VI11AND SYSTEM 
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170 SERIES ·DlGTIAL TELEMETRY AND }11_,.EMORY SYSTEM OPERATION 

The 170 Series PCM Telemetry System performs yery similar to the 
_;;, 

160 Series System. The major changes to the system are in-the areas of· 

increased redundancy. The system pecrforms three main functions: samples 

and encodes realtime telemetry data, samples and ·formats telemetry data 

for storage in the satellite memory, and provides the necessary control 

for reading this data out of the memory and formatting it·for ·t;r-ansmission 

over one of the payload-RoFo down-:1.J.nks (Figure f. ). 

The PCM Encoder is formatted into a· ma.in frame of 128 words· consisting 

of 8 subframes of 16 words each. The encoder.samples· 56 single-ended, 

( V .6 high level O to 5.00 ) a:r:talog channels and 1 differential high level 

·analog channels, converting each sample to an eight-bit binary coded word. 

The system also samples 308 discrete inputs as.38 eight-bit words. The-

110 samples along with sync words constitute a major frame. The real-time 

major_ frame format is detailed_ in Figure 3 . 

The.encoder provides a.ll the necessary timing and control signals to 

·-sequentially store th_e last 8 eight-bit words of any preselected minor 
. . ' ' . 

frame or subframe in the ·accompanying _satellite memory. The subframe to 

be stored is selected by forming a binary coded word with the subframe_ 
. . . . . 

select 1,. ?, . 13,nd 3. cormnands and the subframe. re·set command. The system 

has four sampling rates once. every frame,. 4 frames, 32 frames or 64 frames 

where a frame is 2. 56· seconds· .. The encoder functionai time periods are 

-given ·in Figure 2 . Tl:te Mem Al Sample, Mem AO Sample, Mem 131 Sample, and 

.... 

Approved for Release: 2024/06/06 COS027392 -· 



C05027392 

l 

( 

., 

Approved for Release: 2024/06/06 C05027392 

Mem BO. Sample commands a.re used to control.the·states of the corrL~and code 

flip-flops that· are used to coritrol the sample rate according to the 

following table: 

FB FA Sample Rate/Frame 

0 0 l 

0 1 4 

1 0 32 

1. l 64. 

The encoder will continue to ·sample at this rate and store data in the 
. . • . . 

memory until 512 samples (the memoq capacity) bave ·be_ep. stored. The 

encoder senses the last address output from the memory and inhibits 

f'urther storage .tm.til-the memory has been read out. 

The encoder maintains the memory in a standby condition until.it 

receives an external .read-command. The encoder will start the readout 

' of the memory at the beginning of the next major !ra~e after receipt of 

this coi:nmand. Encoder outputs labeled PCM realtime and memory will contain 

memory data during memory readout.· ·The transition from real time data to 

memory data is cohe·rent when the memory is read out. The clockJ clock 

pbase, frame sync and subframe _sync remain the same during a memory readout. 

The exact format is . shown :in Figure -4 . · During readout, words 6 thru 15. 

are replaced with a 4-bit flag wordJ a 12-bit word containing the contents 

of the memory address register for the block. of each eight · eight-hi_t words 

that were· stored. The ·remaining eight 8-bit words will be the stored 

• sample. The entire 512 samples ylill be read out .four (4) times.· At the 

- 2 
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completion of the fourth readout, the erieoder will return to its realtime 
.. 

mode o:f operation. At this time, the encoder will initiate· a fifth 

memory readout wit4 the purpose of restoring a test ·pattern .of alternate 

l's. and O's.' This fifth readout wil,l_ not be inserted into the output . ,. . . 

data- channels. .Its 'purpose is t0 plaGe a test pattern int0 ... memory which 

will be read out of. all loca_ti9ns that have not ru;td data st0red into them. 

This will be the Gase when.a·read ·command is ;eceived prior to the eneoder's 

storing the complete 512 samples into memeory._ The test pattern serves 

as a diagnostic aid ;in the event of system malfunction. 

The entire syst;~m can be operat:ed· at two commanda'J:?le bit _rates, 400 bps 
. . 

or. 1600 ·bps.· All. memory ~ata sampling .i·s referenced to the 400 bps_ rate, 

e.e., the 2.56 sec frame rate, and.will not ~hange at the higher bit rate 

• {Figure 2 ). :Example, at a sample rate of 32 frames, it will take ll.65 

h0u.rs to fill the .'memory at either· a 400 bps or 1600 bps r~altime 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 ~imer and a 16--bit ~bsolute timer· forming a 24-bit_ time word. 

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

displayed i.n every_mai'n frame in word 1-3• When the vernier time reaches 

a.count of-?55, the contents of the 16.-bit absol.ute.-timer will be displayed· 

.in words l-4-and 1-5• The normal.data in WOI'.ds ·1-4 and 1-.5, the cell 

monitors.-will net be dis;played at this time. The-PCMtfmer system is- easily. 

synchronized to- GMT since .the entire system_ ... is synchronous- • The timer c;an 

- 3 
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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. Once a.time reference between· 

GMT and the-vernier timer is established, all mem0ry samples can be tied 

to a:n. exact time in the orbit, as the absolute time and vernier time are 

stored in the very first sample stored into memory, and all succeeding 

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

vernier time -increments... On the first sample of eight eight-bit words 

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

• time.word(8bit vern;i.er time and 16-bit absolute time: 

regardless of the subframe being stored. 

This is true 

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

the' first. memory sample is- taken and the 24 bits cf time are atored. At 

the .insta:n.t the data is shif'ted intci' mem~ry, words 8 ,' 9; and lO of the 

pf1rticular subframe being· stored will display the contents of the 24 bit 

time that·is· loaded into memory.- The-previous system in the i6o Series 

had to wait t·o acqu_ire sync with the incrementing 16-bit absolute timer 

before storing it~ first sample. __ This was .necessary as we were storing 

. only 16 bits of' time.·. On this system, since we store the contents of the. 

- venier timer·~ it ~s n6t -ne·c:essary to wait for _the 16-bit absolute timer 

to increment .. Once the .system has. loaded the test pattern, the· system goes 
. . 

directly into th~ sampling.mode. 

The. main encod.'er of this system was designed such that any random fai-lure 

:it might ·suffer w:ouJ.d. be a soft . failure· and '.would not be catastrophic. 
. ' . 

4 
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The system has redundant cornmandable osciliators,. A/D converters, power 

regulators, master timer and multiplexers, and output serizlizers and code 

converters~ The distributed data buss is-designed such tha~ the digital 

multiplexer gates are isolated from each.other so that a single bit failure 

.in any one word will not affect· any other ·word. The strobe signals and 

timing to the gate is such that no.more than four words analog or digital· 

would be lost by a single .component failure in the worst case. In addition: 

to the PCMenc~der being redundant, much of the telemetry data is·a1so 

available·on a back-up analog system. 

The PCM system's· 32K memory system is not a redundant s1stem. A sir.gl~ 

c_omponent failure in a critical circuit woulq. be. catastrophic~ but would- not 

. jeprodize._ the mission or ·make its_ operational us.e di'fficult as would ·the,= 

main encoder . 

The encoder system has four data outputs, two realtime ail the tim,e_ and 

two that have· realtime data interleaved with stored data. Two are rffig.,.L 

_and two are bi phase-Lcoded. Figure f· shows the various combinatior;ts 

of possib_le _downlink-routing. The only. data routed to Irig CH 12· is, 

N~-L and .can.only be 400 bps due to the frequency response.of CH 12 .. If 

-the higher bit rate of 1.6 Kbps is s·e:1ected, a different downlink other· 

than. subcarrier. CH 12 must be selected .. When .the·· system is commanded ipto 

. the Mod·., digitai mode, there w~ll be no analog ·data pr.es~nt. The modula-J:;"i:on 

will be bi phase-L· PCM data as i:t will on any alternate downlink. The. 

s·electable modulation and_ downlinks allo!'7s tlfe system to remain· operati·onal 

in the event.of a modulator failure by selecting an alternate link. 

- 5.-
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. . 
.All data is binary coded with a scale factor of 255 eciu.al to an input 

voltage of' 5.080 vo1t·s. The data is aligned LSB first. The -subframe 

sync is the complement of the. main frame sync··and us!;!s the uniqu,e recyeling 

code as the method of subframe sync. 

The ground station equipment used for 11quck l0ok" of the PCM telemetry 

data- consists of eithe:r Data Control Systems model 4002 or 4004-decoms. 

The major di-ffereilce between the 4002 and the 4oo4 is that a;n external 

Bit sync is necessary with the ~004. Word selectors for stripping out 

both analog and digital words have 0een designed by NRL and tailored to 

. meet all NRL ·space.er.aft requirements. Th~ words. to be displayed a:-re 

thumbwheel selectable by word and frame. Figures 3 sh0w the entire PCM·. 

• telemetry format". Each word is labeled by the frame ·and word :position 

in the frame, i.e., 7-14, frame 7 and word 14. The entire format .is 

programmed on a plastic card that controls the 4002 ahd the 4004. The 

programming of the 4002 and the 4oo4 is different; therefore, a red card. 

is used to identify the 4004 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 oper!=l,tion, the• thumbwheel settings mus,t be advanced by one for 

e~ch word f0r words·o-14 and for words 15 both the frame and the word must 

be advanced by 1. Fig,._rre .3 denotes this with an asterisk, The difference 

iri the thumbwheel settings for LSB or MSB pr.ogramming for-the 4002 or 4oo4 

represents an operat_ional· m~isance •. Once the dec0m is programmed and the 

.6 
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proper thµi:nl;lwheel settings ar~ known for each word in the fori:nat, they 

will not change; but·:i.t is important to remember this if the card 1 

programming is changed or decoms changed ·for any reason. 

- 7 -
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{1 2 5 6 8 9 
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SC 2 NON STD NON STD 

TEMP 7 TEMP 18 TlMP 11 TEMP 1 
f?/1 ·2 BB SC 2 DL BOOM PCM PK 

T7 

14 

OIG WD 
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AGC AGC LENGTH ~!ON 

1 

TEMP 24 PRESS PRESS DL TIMER 
SAT BYP TH. 1 TH 2 CMD 1 

CONTROL CONfROL 

- SEC TEMP 2 TEMP 15 TEMP J 
V PKG. SCP 1 + SEC 

MON BATT 

- BAT V TEMP TEMP + CHG 1 
-+ BAT - B~T 
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170 SERIES roM 

POWER SUPPLY SYSTEM. 

l. The -power supply system c0nsists of power source and power cond~tioning. 

The power source is composed of rechargeable.batteries and solar cell 

array. The power conditioning consists of charge control, .voltage control, 

battery select, .. trickle charger, battery _bypass, pattery byp~ss-voltage 

control, battery bypass inhibit lG1gic and undervoltag~ system. 

2. • Power Source -

a. Battery - There are two battery packs; primary and secondary. 

Number of cells -·l8 

-Cell capacity - 5 ampere hours (F-si-ze) • 

Cell type_ - Cylindrical - nickel - cadmium employing polyprop0lene 

separators 

Cell resistance - ,01 ehms 

Maximum charging rate - .85 amps 

:Maximum ·permissible ce-11 voltage - L 55 volts 

Nominal pack voltage - :!:_12v 

-Maximum voltage excursion· +lOv ·to +14v 

Typical voltage excursion - +'ilv to +13v 

Maximi.un depth of .discharge (P~US) - 9-5% 

The primary· battery pack has a cylindrical form factor (7" DIAM x 6" HIGrI), 

weighs 12.5 lbs. and is located .in the lower supp~rt tube. The secondary 

pack has a rectang;ular form factor (6.5 11 x 4.5 11 ·x·s·11 IiIGH), weighs 14.3 

lbs. and•is located on .the·top honeycoµib. Each pack is ih$trumented 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 Cells. Cell 
· Panels • •. Panel String Size per per 

(CM) 

Small 
16 2 • 32 1 2 Trapezoid X 

Large 
20 3 32 1 X 2 Trapezoid 

Rectangular 4 2 32 2 .X 2 
Belly Band 

Rectangular 
1 12 32 2 X 2 Paddle· 

Total 1 X 2 92 
Strings 2 X 2 20 

! 

.. 

Each string of 2 x 2 cm cel],s develops 110 ma; ·each string of 1 x 2 cm 

cells develops 50 ma. The strings are assigned to the plus or minus side 

of· the'.Jine to produce the following: 

- 2 -
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ma +12 V -12 V TOTAL 
CONDITION per 

!String MA • WATTS MA WATTS· f:ill .. WATTS 

Available power, min. sun ~o 
110 710 ~-52 530 6.36 1240 14.88 

Avail.able power, max. sun 50 
& 

110 Boo 9.6 620. 7.44 1420 17.04 

Peak power (miri sun) 50 
& 

110 1230 :i.4:.76 980 11.76 2210 26.52 

Max Peak power (min sun)* 
60 

& 
120 1476 17 .71 1176 14.11 2652 31.82 

Typical load (';l'M & RW) 383 4.6 238 2.86 621 7.45 

r . 
Typi;ca.l load (TM &RW & EXP.) 724 8:69 • 509 6.1 1234 14.8 

1.: 

I * If solar cells run cool, their output could increase from 50 to 69 ma and ltO to 120 ma. 

I 
I 
L 

- 3 
i 
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' 
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3 .. Power co~ditioning system 

This system controls the maximum charge rate of the battery-, the • 

maximuJI]. line voltage, provides a solar cell 0nly m0de of ope;ration (battery 

bypass) and unloads the line ~nd selects. the secondary battery in the 
. ', -

event o:f low.voltage. Monitors are provided'f'or Solar cell. current, 

primary battery charge and discharge current, primary battery individual 

cell voltage, secondary battery voltage, line voltage, battery temp, solar 

cell.temp, charge control and voltage control heat sink-temp. 

a. Pb.rameters 

Max charge rate (.LGl charge) - 200 in.a 

Max charge rate (HI charge)~ 850 ma 

Max voltage (Batt. Byp Off)--~ 13.8 volts 

Max voltage (Batt byp On) 

Undervolta.ge a~tivation 

~ 13.0 volts 

"" :!:_ 9 volts 

b. Charge Gontrol - This ·system is designed to limit the maximum 

charge rate to the primary-battery. Two command selectable charge rates 

limit the current to_200 ma (I.o Charge) or_850 ma (Hi Charge). See curves 

Nos. 7 and 8. The low_ -char:ge .rate .is rec-ornmended for·_the max _.sun 0rbit. 

The.operation is as follows: Consider max sun, low charge. The solar 

cell~ will supply the curJ?ent to the l0ad and charge -the battery. When. 

the charge_rate _equ~ls -150 ma, the charge control will start shunting. 

current into the charge control heat sink. This is a proportional control -

the higher· the charge rate the higher the shunt current. When the charge 

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

4 -
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minimum sun, the high charge rate is used. When the charge rat.e equals 

800 ma,. the charge·control starts shunt;ing current into the charg~ control 

heat sink. Since the maximl.lJ!l. possible· solar. cell -current is 1. 47 amps 

(+ side), it is not p~ssible t0 saturate the charge· control in the high 

charge mode. ·Note the following about the charge control system: 

(1) The cparge current monitor prcwides the control signal t9 the 

_charge control. 

(2') The charge current mc!mitor receives its power from the HK 

sensor.s ON-OFF relay a:nd therefor~, the F.K sensors must be 

on for charge control to· operate. 

(3) The 'charge current monitor is provided on the primary battery 

onl-y; therefore, when secondary battery is selected, there 

will be no automatic charge control. The charge current 

into the .secondary battery will have to be controlled by 

adju~tinij the load. 

(4) The charge control on the plus and minus side of the line 

operate ·independently. 

c. Voltage Control - This system is designed to limit the line voltage 

to.+ 13.8 volts._ It is turned on at the same time as the charge control. 

When the line voltage reaches 13 volts, th:e voltage control starts shunting 

·current into the voltage control heat sink. At 13.8 vcilts, the voltage 

control.is saturated and approximately 1 amp is flowing in the shunt. Note 

the following about the volt~ge ·control: 

(1) The vOltage sensor provides the control signal to the voltage·_ . 

I. control. 
( 

I 
I_ 

- 5 -
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(2)" The voltage sensor receives its power from the HK ·senso'rs 

·oN-OFF relay and therefore, 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 v0ltage control is on the line during Battery Bypass 

operation but will not conduct si.1ace the Battery Bypass 

voltage control is· set for a lower·voltage. 

d. Eattery Bypass - This system provides a solar ·cell 0nly mode of 

operation, where the battery is taken off the_ line. A bank 0f • ~apaci t_ors 

provides a low impedance source and a shunt regulator (_Eattery Bypass 

vo"ltage control) eontrols the voltage be~we~n 12.5 and 13 volts. The 

Eattery Bypass enable provide_s an alternate method of putting the battery 

back on the line. Both of these ON commands require ordnance enable .. Since 

a high current load could cause the line voltage to drop, a circuit is. 

provided to inhibit the thruster heaters on colll!J1.and, if either the Battery 

Bypass or the Eattery Bypass Enable relays are on. Also, if. the Eattery 

Bypass or the Battery Bypass Enable on co~ands are sent while the heaters 

are on, the heaters will be automatically turned or"f. The following table 

summarizes the Battery Bypass operation . 

1 /-e AH ,.Jo te 
'!Jc.-tt (l"'\ ~s{ e-A~li ~ 

\AM\" s. S '/ O 11- ~Av•t. ho h.. 
~~ ·A \,o-..t. tt¥A. _ 

-~ 

.,q.r fe'r J""'- ,_,,·,,J0./r'; ~~+ (3A-ft- '2.tfA.:S M,. 
·,,., Sft.n~J. ~ bA..U-""'f ·,·3 Na+- "1"r~1'1 "1rlf:$f_J. 

l',,-s uo,,,..ll ~ -e~I_,;..;.: -n..... ~.k..r1.~· '.':>..._-4-~ ;v 

6 
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Battery 
Battery Bypass 

Condition - iypass Enable Thruster Heaters 

Normal-Battery qn line OFF OFF ON or OFF as 
desired 

Normal-_battery on line .OFF ON Cannot·be turned 
on 

.. 

Battery on line; capacitor 
bank on line; Battery Bypa_ss 
voltage control limits line Cannot be turried 
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 

on 

* Obvious:)..y, if the spacecraft moves into eclipse, all power will be 

removed from the line. 

e. · Battery Select - A relay ~s provided fo~·each side of the line 

and can be commanded _individually to select Primary Plus Battery 011 

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

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

.off line. The tri-ckle charge rate is 30 ma. The battery, which is on 

line, is charged directly from the line.· Note tha.t in the dark, the 

battery with the highest potential will charge the other side. 

7 -
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f. Undervol~age System .:.. If either the pl-µs or minus line voltage·· 

drops to 9 volts. or below, .this system will generate a signal which turns 

off the Reaction Wheel, and the thruster heaters selects bocp secondary 

batteries, ar,i.d resets the experiment. The primary batteries can the.n b~ 

monitored using the cell monitor system on PCM TM. If the plus or the 

minus batteries are OK, they can be commanded back on the li1;1e_individually. 

•' 

If not·OK, .they can be allowed :to trickl~ charge at the 30 ma.rate. If 

the undervoltage circuit is malfunctioning, it can be commanded off .. 

g. Cell Mani tor - In addition, t.o telemetering the total voltage 

of the primary battery, each individual cell is monit.ored in both the 

primary positive a:na;.negative package. A 16 Channel differential input 

commutator that is controlied by the PCM telemetry system monitors the 

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

·frame. The· diffe:r:ential ampliners for the plus pack and the minus pack 

both have a gain of 3;· thus, the Iilaxil'.itUm cell voltage when monitored 

will be 3 x L,55v. The cell monitor commutator and it's• associated 

electronics bav:e been designed such that no single component failure 

cause it to load or :short out a. cell in the pack. The remaining two 

cells in th~· pack are moni tared directly and appear on Words 1-12 and 

can 

1-13 

of the PCM.syst'em. The individual cells are monitored so ·that it can be 

deterrnined,.whet};ier or not an indi:vidual cell might be l0sing capacity 0r 

the entire pack might be down. 

- g -
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REACTION WHEEL SUBSYSTEM 

1. The "Reaction Wheel" is_ a motor driven flywheel that prcvides-the 

third axis of st·ability to· the payl0ad. While the gravity gradi.ent boom 
. . 

provides roll.and pitch stabi.lity, the Reaction Wheel provides yaw 

stability required for thrusting and satellite pointing. 

2. The Reaction Wheel Subsystem consists of the 11Reaction Wneel'1, a 

11 Power Amplifie;r" and a 'Control' unit. The Reaction Wheel is a 400 Hl3 

motor driven flywheel with a tachometer attached to the rotor shaft. The 

"Power Amplifier" provides the 400 Hl3 AC power to the "Reaction Wheel 11. 

under the supervision of the 11 Control" unit. The 'Control' unit measures 

the angular speed of the Reacti9n Wheel motor from information derived 

from the Reaction Wheel tachometer, decides whether the s.peed is less than 

or greater than a preprogrammed value and then· commands the 'Power Amplifier'. 

to.deliver powE:r to the "Reaction Wheel" motor if the speed is too low 

or not to deliver power if the speed is too high. 

3. The electronic units of tr,e subsystem, i.e., the control unit and power 

. . 
amplifier are completely redundant•'\. Furthermore, the Primary Control Unit 

can control the Secondary Power Amplifier and the Secondary Control Unit 

• can control the· Primary Power Amplifier. There is only one 11Reac·tion- • 

4. The statu:s of the Reaction Wheel Su0system located on Channel 7, Segment"s 

29, 30, 31, and 32, of the analog telemetry are as follows-: 
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a. Segment 29 indicates whether the subsystem is. ON or OFF·and in 

what direction the sheel will r0tate if the system is turned on. 

b. Segment 30 indicates which control unit and which p0wer amplifier 

is in use. 

c. Segment 31 indicates whether the Digital Spee_d 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 s.tatus of the '.Reaction ·Wheel' Subsystem 

can be obtained from Words 0-10, 7-10, 2-15, 1-15, and 1-14, of the PCM 

format. 

a. Word 0-10 contains the same· information that Channel 7, Segment 32 

of the analog telemetry contains, i.e., Reaction "1-n1eel Speed (See 

RW Tach Curve). Nominal speed i"s 800-1000 RPM, any other speed 

should sound an alarm. 

b. • Word 7-10 contains· the temp·e.ra.ture of the Reaction .vfueel beal'ings 

(See RW Bearing Temperature Curve). If.this information indicates· 

that the bearings are-5°c warmer than the immediate surroundings, 

action should be taken to determine if there is bearing.wear and 

methods of preventlng further wear. 

C. Word 2-15 contains the commanded status of the subsystem. 

(1) Bit 1 (LSB) indicates that the Digital Speed Monitor (Words 

1-15 and 1-14 and Bit 6 of Word 2-15 are capable of giving 

true information) is ON OJ'.' OFF. 

(2·) Bit 2 indicates if the Reaction Wheel Subsystem is ON orOFF. 

- 2 -
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(3.) Bit 3 indicates the direction that the whe.el should rotate 

in, if_ the subsystem is ON. 

(4) Bit. 4 is NOT used. 

(5) Bit 5 indi~ates which ~ontrol unit is in use. 

( 6) ·Bit 6 indicates. the actual direction of• rotati0n of the. 

whee·l (if the f~llowing conditions are m~t-: 1. The Reaction 

Wheel Subsystem i_s ON and, 2. The Speed Monitor is ON). 

Bit.s 3 and 6 of. Word 2-15 _should be identical. The only 

normal case _when they can differ (given that the subsystem 

• and speed monitor are ON) i.s if thE! wheel. were rotating in 

one directio~ and the coinmand to change the dir~ction of 

;r-otation was sent. Bit 3 would change u;pon receipt of the 

command and Bit 6 would only change when the wheel had· 

stopped rotating in the original direction and started 

rotating in the new direction. 

(7) Bit 7 is NOT used. 

( 8) Bit 8 indicastes which power_ -amp is in use. NB . This infor­

ma ti.on is only accurate when the. React;i.on 'Wheel Subsystem 

is ON, 

• Words 1-14 and 1-15 contain the deviation.of the reaction wheel speed from 

the desired preprogrammed speed and a random reset pattern. 

a. Word 1-15, Bit 6 contains the sign of _the devj.ation while Bit·s 5 
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through Bit l contafn-the MSB of the·deviation_thr~gh the l.east­

significant bit_of dev;i.ati0n available in this Word. That is, 

• Bit. 5 of Word ·1-:l5 contains· the MSB or Bit 14 of the deviation 

and Bit l of Word 1--15 contains Bit 16. of the de:viation.· 

b. Word l-i5 c;ontains Bit 9 of the d-eviation through Bit 2 of the 

deviation in Bit 8, the_ .MSB,of· Word l-14 through Bit i of Word 

1-14. Bit l 0f' t-he ·deviation or the least signifi·cant bit of 

the deviation is not sent back .. 

c. Condi ti_ons a. and b. are· only valid when a Reset Pattern i·s · not 

present. A Reset Pattern appears below where~ 

Light = l ' No light = 0 

(Word l-l5_Bits 6 through"l) lOOlll 

(Word 1-14 Bi ts 8 through 1) 001.01011 

When a Reset P-d.ttern occurs, it ·may be ignored unless· -there is 

a gross change from the nominal speed. If a gross chi;i,nge in 

speed occurs and· a continuous Reset Pattern or any other non­

changing pattern occurs; a failure within the Reaction Wheel 

subsystem has .occurred .. 

4 -
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I. G. GRA, VITY GRADIENT SYSTEM 
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170· SE,RIES POM 

GRAVITY GRADIENT SYSTEM 

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

a· 60 foot extendable boom:; and a magneti-cally anchored eddy-current damper. 

-2. Thruster "System - The Thruster System provide·s very low thrust for 

pay],.oad station keepin:g. There are two redundant systems:· Thruster ·1, 

and.Thruster 2.: Tl:+ese two systems share_ a common SJ:iherical tank five inches 

in diameter which contains one (1) lb of anhydrous ammonia. Each thruster 

system consists of a .pulse valve, a pl~num, a control pres·sure _ transducer, 

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

. plug and a nozz1e. Teµiperature sensor.s ar~ provided for the tank and 

the two nozzles. A high intensity bleater is provided for each nozzle 

to improve the specific impulse of the fuel.· A control circuit compares 

the outp11t of the· control x-ducer to -one of two command sel~ctahle levels 

and controls the o~ni-ng and closing of the pulse valve. 

a. Parameters -

Thrust levels : LO Thrus,t 10 micro-lbs 

LO Thrust with heat - 10 micro-lbs 

HI Thrust - 35 micro-lbs 

·HI Thrust with heat - 32 micro-lbs 

Pressure x-ducers (conti)?ol ·& potentiometric) - 50 PSI full scale =· 5 volts 

·Control Pressure x-duGer power - .48 watts (20 ma@ 24 v) 
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Control Levels: LO Thrust - Pulse valve o;pens at 2v (20 PSI) 

Pulse valve closes at 2·.3v (23 PSI} 

HI Thrust PiUse valve ope11s at ~v (40 PSI)" 

·Pulse valve closes at 4.3v (43 PSI) 

b. 

Heater Power LO Thrust -.4 watts (166 ma @ 24v) 

HI Thrust -. 5 watts (208 ma @ 24v} 

Pulse Valve Power -

• Ia.tch Valve Powe~ 

3 watts (125.ma·@ 24~) 

8 watts (333 ma @ 24v}, 

Thruster 1 nozzle' is located bii Panel 12 and faces forward. 

Thruster 2 nozzle· is located on Panel 6 and· f'acE:S Aft. 

List of d_ommand .. 
(1) Thruster 1 ON; Thruster 1 Heater Ol'f: 

Thr.uster 1 latch Valve 

(2) .Thruster 2 ON: Thruster 2 Heater ON: 
. Thruster 2 latch Valve 

. (3) . ';['lirus ter· l_, 2:, OFF; 
Thruster 1, 2, Latch Valve CLOSED -

(4) Thruster 1, 2, Heaters OFF -

(5) Low Thrust - . 

(6) High Thrl,l.s~ -

OPEN 

OPEN -

(7) Thruster M3.nual Cycle 

* Ordnance Enable requirea.~ 

OOlOJL* 

·0110JL* 

OlllJL* 

OlOlJL* 

OOOlJL* 

OOOOJL* 

OOllJL* · 

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. 

2 -
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the. pulse valveo The output of the comparator is clamped +or 30 milliseconds_ 

to allow the control x-ducer to stabilize ·and prevent the pulse valve from 

opening. The x-ducer output is l~ss than·the ~reference (no pressure in 

plenum) so the comparat0r turns on. After 30.ms., the clamp is releas~d and • 

the pulse valv~ _opens._ Liquid or gaseous ammonia flows into the plenum. 

This pressure is sensed by the control x-ducer·and i~s output rises. When 

the.01.rt;put equals the reference voltage, the comparator turns off closing the 

_pulse ·valve. This all occurs ~n approximately 20 ms for liquid service and 

as high as 150 ms for gas· service ... The pressure in the plenum is now allowed. 

to bleed off-through the· porous plug a~d nozzle providing micro-pounds.of 

thrust._· After .approximately 40. to 1:20 seconds, the pressure in the plenum has 

decreased to the .. lower trip point of the comparator {hysterisis, equals approxi­

mately 0.3 volts or 3 PSio) and the comparator turns 9n, opening the pulse 

valve and starting the.cycle again. Note that the 30 ms clamp only occurs 

when power is first applied t0 the system. The Thr.uster ON eonmiand is also 

applied to· the Thruster Heater Re lay _(as long as the Battery Bypass _logic 

do~s not inhibit it)·which turns on the heater. If it is not desired to have 

the heater·on, the Thruster Heater OFF command must be sent. This turns off 

both heaters. ·Commanding_High or Low thrust changes the reference of the 

comparator and allows the pressure to be _high·o~ low. {See Parameters, Section 

• 2a.). The thrusters OFF Co~nd turns off. both thrusters and c·10ses both 

-latching valves. . . 

3 
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3. Gravity Gradient Boom - A sixty foot· extendable boom with a magnetically 

anchored eddy-current damper mounted at the end provides gravity gradient 

stability in two axis (pitch and roll). A reaction wheel (discussed in 

another Section ) provides stability in t.he third axis (yaw). The boom 

can be retracted to a 20 foot length (defined as the "mid Position") which 

is optimum for a pitch axis change from "up" to "down". A boom control 

circuit applies power to the boom·motor; senses when the boom reaches 

the "mid" position} cJ.Dd turns the boom motor off. Full retract and full 

extension switches are provided to interrupt boom power. The boom motor 

drives a potentiometer}. the output of which is the analog of boom length~ 

a.. Parameters• -

Boom Mechanism Manufacturer - Spar Aerospace 

Boom Length - 60 1 

Boom "mid" Length - 20' 

Boom Motor - Manufacturer~ Clifton 

Type - 28v DC 

Current - 150 to 250 ma@ 12v 

Stall Current - 830 ma@ 12v 

Extension Voltage - +12v 

Retraction Voltage - -12:i.r 

Boom Motor ·Filter-.2 Section PI Filter 

Boom Element - Silver coated} beryllium cooper} 
½" Diam) interlocked bi-stem· 

.., 4 -
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l 

•. b. Commands -

Boom Motor ON; GG Boom Release llOOJK* 

Boom Motor OFF llOiJK 

Boom Motor IN lllOJK 

Boom Motor OUT lOlOJK 

* Ordnance Enable required 

c. Operation - Once.the payload has separ13.ted from the vehicle, an 

ordnance arm: switch actuates and enables the GG Boom release command to 

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

command, when issued~ actuates a relay which applies power to two double 

·bridge wire bolt cutter.s. These cutters. release the clamp holding the • 

damper in place. The c·lamp, • in turn, releases the GG Boo~ Release switches 

• ( which apply power to the motor and begin to drive the boom·out. The boom 

length indicator can be· monitored during the extension. ·When the boom 

extends past the. "mid" position, the bo0m control circuit, which employs 

a comparator, will reset and be ready to actuate when the boom is retracted. 

The boom will continue to extend and at 60 feet, the full extension switch 

will actuate and interrupt power to the motor. The ·boom motor "off" 

command can now be. sent. 

When it is desired to perform the pitch-flip maneuver, the 000m "in" 

command is sent followed by the boom "on" command. The boom will retract 

to the "wid" position. At that time, th~ comparator, using the bo<=:m length 

indicator potentiometer and a fixed reference, will generate a.boom "off" 

command. -Since in a pitch-flip maneuver t_he next step is to re-extep.d 

- 5 -
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the boom, the boqm "out" corrnnand is sent.· After a giv·en coast.period, 

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

at the •11mid" position, it is desired to fully retract the boom, the boom 

"on II cc'.mnnand can be sent.. When full retract· posi ticin is reached, the 

full' retract switch will interrupt the power to the motor~ 

- 6 -
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I. 7. ORDNANCE SYSTEM 
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170 SERIE$ ORDNANCE SYSTEM 

l. • There are eight double bridge wire·cutters. 

They a.re as foll0ws: 

1. TM ANT REL CUT 1 

2. TM ANT REL CUT 2 

3. DL BOOM F.EL CUT 1 

4. DI, BOOM REL CUT 2 

5. GG BOOM REL CUT 1 

6. GG.IDOM REL CUT 2 

7. DL BOOM ARRAY~ 1 

8~ DL OOOM ARRAY CUT 2 

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

an "ordna-i:ice arm" switch which puts +12y to the ordn1?nc.e box after 

separation~ A single "ant release sep switch" mechanfrally.-coupled with 

one of the ord arm switches dumps a charged capacitor into the driver of 

the ordnance separation timer start circuit.· This timer has a duration· 

of five minutes minimum.. When it times out, it dumps the charge of a 

ca.pa·citor into the drive.rs of ·two relays·. Each relay fires one bridge 

wire in the TM ANT REL CUT_, DL BOOM REL CUT 1:1nd the DL BOOM ARRAY CUT. 

This will release the TM antennas and the DL BOOM. The DL boom array 

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

---- ---Approved for Release: 2024/06/06 C05027392 
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and locked _in_ place. One other bridge wire in each cutt~r .is f'ired by 

two relays which are. actuated by command. •. Tf the timer circuit works,· this 

corra:na~d -will not be-necessary. A_final relay operated b~ command fir~s 

the GG Boom release cutters .. All commands require ordnance enable.· 
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Satellite Thermal Design 

·• A thermaJ. study and de.sign is made on NRL satellites to provide 

a suitable_ temperature· environment for the electronic components and 

external surfaces of the satellite structure in orbit. Analytical 

methods ·have been devised and used in making this'thermal study~ 

The thermal design of the satellite is performed "in house" with 

•· the use of six computer programs. Temperature predictions are based on 
. . 

a·mathematical model which consists of a series of· interconnected isothermal 

nodes. This model repres'ents the geometry, heat ·transfer paths and· thermal: • • 

characteristics of the flight payload. The relationship between nodes 

regarding thermal conduction and radiatiV'e interchange·is·determined and 

an energy-balance for. each node of the thermal model-is developed and· 

solved by the main heat trans-fer program. other programs which det_ermine 

thermal input, shading, radiative interchange, etc. • are used to support 

the . main program. 

The internal temperature of the satellite is generally restricted t0 
0 0 

0 and 4o c. This can usu~lly be achieved by passive temperature control 

whereby all thermal precautions are made during prelaunch. Using passive 

means for controlling the temperature of the satellite increases reliability 

since there is no dependence on mechanical· components, thermal power, and 

thermo-electric 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 (QI) 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 NRL 

satellites are thermal control points, special finishesJ aluminized and 

silverized teflon for low et_/ e values, interference coatings (black. mirror) 

for high a-/<:: 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 ·s·ome components. · As a result investigations are being -conducted 

in the use and applic~tion of -louvers, heat.pipes, thermal electric 

devices, and phase change materials. · 

A th~rmal vacuum facility is available for thermally testing 

satellites in a space enviro:rwient. By using a motion simulator and 
. . 

solar simulation tests can be programmed • to simulate both the maximum 

and minimum sun orbital conditions. These tests can be used to check 

out satellite components 'Uilder a thermal vacuum environment and to 

confirm or corroborate temperature predictions of the mathematical· 

model. They are useful in. determining ther_mal time constants in 

transient heating and temperature gradients in the satellite. 

2 
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170 Series - Thermal pesign 

The 170 Series, satellites, except as noted later, have the same 

·basic configuration as Exp 162 launched in S.ept. 1969. Except for several 

specific problem areas such as the battery pack and solar panels Exp 16~: 

satellite temperatures were in the designed operating range. The main 

honeycomb mounting panel and associated electronic equipment temperatures 

varied between 13°c and 42°c during minimum and maximum sun orbits. As a 

result no major changes .in multiface satellite thermal design were made in 

the 170 Series satellites. 

P~ssive means have been used in controµ.ing the temperature of the 

multiface satellite. This is achieved by proper selection of thermal 

coatings and finishes and optimizing conduction paths. In the 170 Series 

this has been accomplished by the proper- area ratio of silicon monoxide • 

coated ·and polished aluminum surfaces. Optimization of conduction paths 

was achieved by using thermal grease and Berlon at critical interfaces. 

Several exterior changes and additions have been made to· the. 170 Series 

satellites. The exterior configuration 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 eq1:1-ato_rial band and 

4 small trapezoid solar panels on the bottom ·shell. These additions to 

the external configuration.will have sonie effect on the average maximum, 

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

using a mathematical model would be required to_ determtne the ,actual effect. 

Preliminary basic calculations and thermal analysis were made and it was 

decided that this stu.dy would. not be necessary._ 

The following special therr,nal control procedures.were used on the 

170 Series satellites. 

1. Exp 171, 172, 173 Battery Packs_- Ceramic discs were cemented 

to the bottom of each cell with Berlon to provide a high conductance! path 

to the heat sink surface. Thermal grease was used at all joints. 

Exp·174 Battery Pack - Cell mounting plate was anodized and ceramic 

disc omltted. 
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·2. Solar Panels - The following steps were taken to lower 
ope·rating ten;lperat'\:lre of solar cells.· 

a. External s'l:lrface of substrate was coated with Dow 

Corning Thermal Control Coating to lower solar abs0rptance. 

b. Inside surface of panel was painted with 3M Black Velvet 

Coating to increase internal radiatiori. • 

. c. Thermal grease w-as used between mounting flange and 

satellite skin to increase thermal cond'l:lct_i vi ty. 

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

will tend to run.cold. To neutralize the_effect of gold plating on 

exterior surfaces d'l:lring ~he maximum sun orbit the. nylon antenna spacer 

plate attached to the botto:in_ surface of the package was painted with -

Dow Corning Thermal Control Coating. 

4. RF Packages - Thermal grease applied to joint between package 

and honey.comb mounting panel. 

2 
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3 

·5 

6 

6 
5 
6 

6 
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I ~ 
) l'.70 SERIES POM PCM AJ\!ALO(, -INPUTS (Cont'd) 

--j 
' 

. LOCATI()I>] COMM.LT CURVE 

·-1 
F'JNCTION ENCODER DECOI-1 .NO. 

SF 1-m S? i,.m 

RW TACHOMETER • 0 10 0 11 12 

·-1 
BOOM LENGTi{ II~BICATOR 1 ll 1 12 11 

X AXIS MAGNETO!,JETER 0 ll 0 12 --- ·--- - ·-
y 0 12 0 13 -

.·~, 

z '" 0 13 0 14 --
THRUSTER 1 PF.ESS (CONTROL) 2 18 2 11 9 --·-

1 (POT) 7 ' 15 0 0 9 
.-, 2 (CONTROL) 2 .11 2 12 9 -

,( 2 ~- (POT) 7 14 7 15 9 

·-··1 
PCM PACKAGE TE~,1:f' Tl 7 13 ·7 14 1 

PACKAGE TEMP T2 3 10 3 11 1 

PLUS SEC.BATT TEMP T3 3 • 12 3 13 1 

,, __ ). MINUS SEC. F.1,TT TEMP T4 3 13 3 14 1 

THRUSTER TAl'!K '11F,HP T5 - 7 8 7 9 1 

.J ') 
__ ; 

THRUSTER 1 NOZ •• TEMP T6 7 9 7 10 1 

THRUSTER 2 imzo TEMP T7 - - - - NOT MONITORED 1 

UPPER SKIN TEMP NO o 1 T8 6 8 6 9 -1 

J 
UPPER SKIN TU1:Po NOo2 T9 6 9 6 10 1 

HONEY COMB Tfil,1:P TlO 5 10 5 11 l 

DL BOOM T:E.'MP. 'Tll 7 12 ·7 13 1 

' ·1 
. .. 

BELLY BAND 'I'EMP. Tl2 6 11 6 ,12 1 

SOLAR CELL·PANEL TEMPo NO.l . Tl3 6 12 6 13 2 

SOLAR CELL PAI'fBL TEMP. NO. 2 Tl4 6 13 6 14 l 

·1 
_J 

SOLAR CELL PADDLE TE!IIP. No, 1 Tl5 3 11 3 12 1 

LOWER PLATE TEMP. Tl6 5 11 5 12 'i 
SOLAR CELL PANEL TEHP. NO. 3 Tl7 6 10 6 11 2 

J BB SOLAR CELL PMEL TEr-1:P. NO.l Tlg 7 11 7 12 1· 

SOLAR CELL PADDLE TB-iP. NO. 2 Tl9 2 8 2 9 l 

SUPPORT TUBE TErIPo T20 5 12 5 13 1 

J PfilT-1. BA'.Pl' o TEMP. NOo 3 T21. 5 13 5 14 1 

CHARGE CONTROL H •. S. TEMP T22 5 14 5 15 1 

VOLT I I I T23 5 15· 6 0 1 

J Bl\'IT. B:YP.t {, : -t T24 2 9 2 10 1 
PRIM PLUS .BA.11T T~:LP. 'I',25 5 8- -5 • 9 1 

FIITM MINUS BA1T'TEMP. ~ 126 r, 9 5 J.::O 1 ., 

:j 
' \j :J ' 

RW BEAIUNG TD-1:P T27 7 ;10 -7 11 13 

PRIM PLUS BATT TEMP •. T25 4 10 -4 1). 
~~-----~ l 

PRIM MINUS BAT:r TEMP, T26 4 1-l 4 12 l 

J 
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170 SERIES POM 
PCM Tl~ DIGITAL INRJTS 

; LOCATION LOCIC STATE 
FuNCTION ENCODER. DECQt.-I 1 0 

SF WD BIT SF WD BIT 
ADDRESS ·lA. 1 2 1 1 3 1 RESET· ADDRESS 

2A 2 2 or or 
DIG"l". DIG "O" 

·3A 3 3 
4A 4 4 

lB 5 5 
2B .. 6 6 

. ' 

3B 7 .7 , .. 
4B 8 8 . 

CMD ENABLE 2 2 1 2 3 l OFF ON 

BACK UP CMD SYSTEM 2 2 ON OFF .. 
DL.ENABLE ON-OFF 3 3 OFF ON 

RESET TIMER ON-OFF 4 4 ON OFF, 

DL SYSTEM ON--,OFF 5 5 ON OFF 

BACK!JP Di:, SYSTEM 6 6 ON OFF· 

EXECUTE ON-OFF 7 7 OFF ON 

EXECUTE BACK lJP 8 8 ON OFF 

PCM TIMING CHAIN A-B 3 2 1 3 3 1 ·A v' B I 
PCM MTPIX A-B I 2 2 ,,, A B ✓ I 

MEMORY ON-OFF 3 3 
/ 

ON i>.· OFF ~- I 
PCM POWER A-B 4 4 / A v B I 
PCM DATA SEL ON-OFF 5 . 5 / ON OFF I 
PCM TO. DL ON-OFF 6 6 ON OFF I . 

' :_~ 

7 7 
i 8 8 

CHARGE/VOLT CON ON-OFF i 4 2 1· 4 3 l ON·. OFF I 

CHARGE CON HI-LO . i 2 .2 HI LO l 
I 

BATT BYP ON-OFF . I 3 3 ON OFF 
,. 

I -
BATT BYP F.NAB ON-OFF I 4 4 ON OFF C 

I 
,. 

l PRil~-SEC PLUS BATT SEL 5 .5 PRlM SEC 

PRIM-SEC MillUS BATT SEL i ,. 
6 PRI}f SEC l I I:) 

UNDERVOLTAGE CN-OFF 
·, I ! 7 7 ON OFF 

i 8 8 

SUBFRAME 1 SEL 2 3 1 2 4 1 ON OFF 

SUBFRAMls 2 SEL 
. i 

i• 2 2 ON •nli'li'. 

_____ Approved for Release: 2024/06/06 C05027392. _______ ~-------
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170 SERIES PO~ PCM TM DIG ITAL INPUTS ( C?n 't) . '•, 

• LOCATION LCGJC STATE 
FUNCTION ENCODER DECOH l 0 SF WD BIT SF WD BIT '• 

SUB FRAME 3 SEL 3 3 ON· OFF 
PCM BIT RATE FAST-SLO 4· .• 4 SLO FAST 

MEMORY Al - AO SAMPLE 2 3 5 2 4 5 Al -AO 
MEMORY.Bl - BO SAMPLE 6 . ·6 Bl BO 

PCM A/D A-B 7 7 A B 
PCM· osc A-B .. 8 8 A B 
ORDNANCE ENABLE ON-OFF 3 3 l 3 4 l ON- OFF 
ALT. ORD. ENABLE ON-OFF 2 2 ON· OFF 
HK SEMSORS ON-OFF 3 3 • ·oN OFF 

ANALOO TM ON-OFF 4 4. • ON OFF 
TIMER 20- 50. MIN .. 5 5 50 MIN 20 MIN 
PL ID BIT l 6 6 • ... • 171 000 

PL ID BIT ·2 • 7 ·7 • 172 100 

PL ID· BIT 3 ~ 8 173 mo 
BOOM ON.,.OFF 2 14 l· 2 15 1 ON OFF 174 110 

BOOM IN-OUT 2. 2 OUT IN 
BOOM FULL RETRACT IND 3 3 RET RET 

BOOM MID IND 4. 4· MID MID 
BOOM FULL EXTENSION IND 5 5 EXT EXT 
BOOM TIP MASS RELEASE IND 6 6 REL -REL 
DL BOOM RELEASE IND 7 7 REL REL 

8 8 
THRUSTER 1 .ON-OFF 3 14 1 3 15 1 ON OFF 
THRUSTER 2 ON-OFF 2 2 ON OFF 
TH 1 HEATER ON-OFF 3 3 ON OFF 

, 

TH 2 HEATER ON-OFF 4 4 ON OFF 

THRUSTER HI-LO 5 5 LO· HI 

6 6-
7 7 
8 8 

RW SPEED MON. ON-OFF • 2 15 · 1 3 0 1 ON OFF 
RW ON-OFF 2 2 ON·· ... OFF 

RW FWD-REV 3 3 PT;'tr 'li'Un 

RW -PRIM-SEC POWER A,\fP 4 4 • PRIM SEC 

RW PRD'1-SEC CONTROL 5 .5 SEC. PRIM 
· . 

RW .FWD-REV nm 6 6 . REV .. FWD 

.. 7 7 
8 8 

pproved for Release: 2024/06/06 C05027391?-------------'----
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II.5. DATA REDUCTION TABLES 
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170" SERIES POl-1 DATA REDUCTION TABLES 

CURVE NO. 1 . 2 3 4/ 5 J 6 9 J.2 ✓ 13 
S'.i'D EiS-l' ~. +VOLT +CH EW -

SEC s.c. DISCH TEiIP s.c. i;.t'.,\_; + THRUST . -TW BEAriI?·~G 
% VOLTSio SEHSOR TE-iP -BATT ,+BATT I I,ION I MON PRESS • "TACH o. ~ZilP 

SENSOR . ---

o· oc VOLTS VOLTS A;-:IPS AMPS PSI . RPS 
o,.,, 

C v 

0 0 10.00 • 0 0 0 0 

2 .l 153 10.08 _.03 .02 l .6 

4 .2 119 10.16 .06 .04 2 L2 

6 .3 101 10.24 .09 .06 3 l.7. i 

8 .4 89 10.32 .12 .08 4· 1.9 
. i 

I 

81 10.1+0 ' lO .5 99.7 .15 .10 5 2.3 I 70 
12 .6 73 10.48 .18 .12 6 2.6 ! 62.8 • 

14 .. 7 • 67 10.56 .21 .14 - 7 3.0 ! 57 
16 .8 62 10.64 .24 .16 8 3.4 • 52.2 . 
18 .9 58 10.72 .27 .18 ·9 3,7 48 
20 l.O 54 70.·r 10.80 .30 .20 10 4.o ~-4 
22 1.1 50 10.88 .33 .22 11 4.4 40 
24 1.2 47 10.96 .36 .24 12 4.7 37 
26 l.3 44 11.04 .39 .26 13 5.0 34.2 
28 1.4 41 1Ll2 .42 .28 14 5.5 31.5 

-30 1.5 38 54 11.20 .le5 .30 15 5.9 29 
32 1.6 36 11.28 .48 .32 16. • .6.3 26.5 

34 l.7 34 11.36 c:·• 
• ,1.L .34 17 6.7 24 

36 1.8 31 n.44 .54 .36 18 7.0 21.8 

38 1.9 29 11.52 .57 .38 19 7.4 19.5 
l+O 2.0 27 41.6 11.60 .60 .40 20 7.8 _17.2 
1e2 2.1 25 11.68 .63 .. 42 21 8.2 15 

~-4 2.2 23 11.76 .66 .44 22 8.6 13 

46 2.3 21 11.84 .69 .46 23 9.0 ;11 

48 2.4 19 11.92 .72 .48 24 9.4 S.8 

50 2.5 17 31.1 12.00 .75 .50 25 9;8 6.S 

52 2.6 15 12.08 ,713 .52 26 10.3 5 
54 2.7 14 12.16 .81 • .51, 27 10.7 3 
56. 2.8 12 12.24 .134 . .56 28 11.1 1 

58 2 •• • 10 12.32 . 8.10 .87 .58- 29 11.5 -1.5 

Approved for Release: 2024/06/06 C05027392 _______ ~-------
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i 70 SERIES POM. DATA REDUCTION TABLES. 

CURVE NO. 1 ·2 3 4/ 5 / • 6 9 · 12 i3 
STD DIST +VOLT +ca· 

it FM 
TEMP s.c. SEC SEC +. s.c. DISC!i THRUST BEARilIG 

'p VOLT S,. SENSOR T.El-IP -BA'I'r ~+BA'IT I MON I MON PRESS . TACH •. ~:1? 
S.ErISOR . 

oc oc .- . VOLTS VOLTS AMPS : Ai.\-IPS PSI.· RPS C?c 
i .. 

60 ·s 21.6 12.40. 8.40 .90 .60 30 ll~9 .,.4 .. 
3.0 

62 3.1 T. 12.48 8.70 • .93 .62 3J. 12.5 -7-2 
64 3.2 5 .. 12.56 8.9j .96 .64 32 13.0 
66 3.3 3 • 12.64 9.20 .• 99 .bb 33 13.5 

68 3.l+ 1 12.72 9.45 ;i.02 .68 34 14.o 
.. 

70 3.5 -l 12.1 12.80 9.80 . 1.05 , 70 35 14.4 
. ' 

72 3.6 -2 12.88 10.05 1.08 • .72 36 14.9·: ; 

.~ 
74 3.7 -4 12.96 10.30 1.ll .74 ·37 15.4 

.. 

76 3.8 -6 13.04 10.55 1.14 .76 38 15.9 
78 3.9 -8 13.-12 10,90 1.17 .78 39 .lq,4 

80 4.o -10 2.0 13.20 11.;I.5 1.20 .80 40 16.9 
82 4.1 -12· 13.28 11.40 1.23 .82 41 17 .5 
84 4.2 . -14 13.36 11.70 1.26 .84 42 18.1 
86 4.3 -17 13.44 12.00 1.29 .86 43 18. 7· 
88 •. 4.4 -19 13.52 12.25 1.32· .88 ·44 19.3 
90 4.5 -22 -10.2 13.60 12,50 1.35. .90 45 19.9 
92 4.6 -25 13.68 12.7-7. 1-38 .92 46 • 20.6 

94 4.7 -28 I 13.76 13.05 'J..l+l .94 47 21.3 
96 4.8 -32 13.84 13.32 l._44 .96 48 22 

I 

98 4.9 -36 1:3.92 13.60 j1.47 ,, .98 49 
100 5.0 ,· 14.oo 13.90 1.50·. LO 50 

_________ __,..,pproved for Release: 2024/06/06 coso2739,?--------------
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To T IV1 'II. ,1;1, R.. OFF-

0 q o o L.'K. C.MD. 
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• No TE' : _ PC..lv\ s1..ow t31 r ~/t TE -=· a/_o o BPS (A LL ovr i"v7.S )' 

PC:.111 '·FA Sr e,1, RAT.~ =· l~ooeP.s (ALL ouTPu7S­

C H I 2. DAT J\ WI 1- <.. GE: u N I 1.1 7 t, I.. LI c;. I BL €: 

I 7c S~Kli:S 
Mt: tA G 1-.'-f f"'c.M Rr o~:.. ·t--,c./\'II $ qi .. •·· ••.·· . --···· ---------- M c-:o uLA r tof..1 Fu1;c -r.1ot~·AL 

I> I I\ (. ..... r, I\ M 

Figure 1 

r 

; __ · .. 7g 
u, 
0 
N 

. . ---.] 

w 
\..0 

.N 

► 
"O 
"O 
a 
< 
CD 
a._ 

o' ..., 
;:a 
CD 
CD 
ll) 
en 
CD 

I\) 

~-
·.i:,. 

---0 
0) 

---0 
0) 

() 
0 
u, 
0 
I\) 
-J 
(,.) 
<D 
I\) 

4 



► 
"O 
"O a 
< 
CD 
a. 
o' ..., 
;a 
CD' 
CD 
ll) 
en 
CD 

I\J 
0 
~-
---0 
O> 

---0 
O> 
() 
0 
u, 
0 
I\J 
....... 
(,.) 
<D 
I\J 

i 

I 
! 

;· 

I 

I I I 1· g 
1 I U7 
, I 0 

jo- u O I ~ 
. w 

170 SE..."qIES COMMAND SYSTErJ TONE PAIRS 

PAYLOAD 171 172 173 

.ADDRESS PL, PI, PK, PJ QK, QL, QI, QJ RJ; RK, RI, RL 

Address Comple~ent ML, MI, MK, MJ MK, ML, MI, MJ MJ, MK, MI, ML 

Command Enable PN QN RN 

Execute KI KI KI . 
.✓ DL Reset· MQ MP MS 

... 

Advance NK NK NK 
. 

Backup Enable NJ NJ NJ 

Comm.and Reset MN . MN MN .. 

·j" • 
! . • 

I-

I 

174 

I 
/ 

SL,.SJ~ SI, SK 

ML, MJ, MI, MK 

SN 

KI 

MR 
-

NK 

. NJ 

MN 

' 

I 

' 
i 

1...0 
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:' ► 
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. 0 
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11 
\ : I 11 : • I 

0- .• , ·O 

i 
' EXP NO. 171-172 COMMANDS 

. i 

TONE MTX BOX 1 MTX BOX 2 Ml'X BOX 1 

► 
PAIR➔ LK.(DL) JL(DL) LI(DL) 

"O. 
"O ..., 
0 
< 

0000 DLl DL16 #, • l 
·I 

CD 
a. 0001 DL2 'l. DLll # 1... '2. -0 ..., 0011 DL3 } -DL9 # 1 DL CONV BYP * 3 
;:a 
CD 

., 
DL4 <J f 'f 'f 0010 DI.J.0 DI.J.7 ENABLE 

CD 
ll) 
en 0110 DL5 ') DL13 # r DL17 GRP 1 ', 

CD 

I\) 

.. 
0111 DL6 ' DI.J.li- # I" DL17 GRP 2 (, 

0 
I\) 
.I>,. 

0101 DL7· 7 DL12 # 7 DL17 GRP 3 ') 

---0 
0) 

0100 DL8. f. DL15 JL 

' DL17 GRP 4 1 TT 

---0 
0) 1100 DL9 '. DL3 # i DL17 (1-3) • '1 
() 
0 -· ~-. • 1101 DLlO • /0 DL4 # 1G, DL17 ,(l:.-6) 1/j 

u,. 
0 
I\) 

1110. DT.,11 ii DL2 # ii DI.J.7 (7-9) ii 

-J 
(,.) 1010 DL12 1'2 
<D 

DL7 # ,,. DL17 (10-12) ll 

I\) 1001 DL13 13 DL5 # 13 DL1'7 (13-15) 13 

1000· DL14 'i'-1 DL6 # IV· DL17 :(16-18) ·" 
1011 • DL15 ,f DL8 # ,,, DL17 {i9-20) ,r 
1111 · DL16 ''- DLl # ,~ TIMER CMD 1 II, 

. . . . . . .. 
* - . OP.DNA~,JCE ENABLE 
# - BACK UP. CMD 

I 

. . . , 
\ 

-·· .... .. -----------···-· 
! 

I 
I 

• 10/15/71 

MTX BOX 2 MTX P.OX 1 

JK(DL) JI(O!D) 
. ' 

DL CONV ON • 
I 

FCM TM ON 
PCM POWER A I 

DL QOT,v' BYP * # 2. PCM TM OFF ·1 

DL CONV 1 SEL 3 PCM OSC A 3 
. 

DL'CONV 2 SEL ., PCM OSC .B ,, 
SLM OH ') PCM A-DA s 

' PCM A-DB .. 6' 

ADJ, 'l'HRESH, ON 1 HF:MORY REA~ OUT ., 
: 'b' PCM POWER B t 

DL MOD 1 OFF * , PCM Jv?fPLX A -. ~-

DL MOD 2 OFF *. Iv PCM HrPLX B, re 

DL MOD 3 OFF ~ ,, PCM 'rIMING CHAIN A 1; 

DL MODS ON * ll,. PCM TIM.ING CHAIN B ,,, 
-

BU DL SYS ON I~ .Ml~M A 1 SAMP · . r; 

BU.DL SYS OFF. i'-f MEM AO SAMP If 

20 MIN TIMER . . ... 
I) MEM Bl SA.W,P ir 

-
TIMER CMD 2 IL MF.,M EO SAMP . lt 

, a 

.. -~AM,.~f R111t. rn11,-,x . . 
'1~~ Ft\ i=' ,q 

I 0 0 
.,_ 

0 . t . 
s2.. I ·o 
tt./ ·I I 

C). 

I 
! 
! 
1/ I,. r .,. 
; / ,. 
,/ 
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EXP NO. 173-174 

TONE 
PAIR❖ 

0000 

MTX,BOX .1 

LK(DL) 

DLi 

MTX BOX 2 

JL(DL) 

DL16 # I 

COMMANDS / 

MI'X BOX 1 

LI(~L) 
! 

MTX BOX 2 

JK(DL) 

10/15/71 

M'rx. BOX 1. 

JI(CMD) .• 

- i IDL CONV ON I l~CM TM ION 
, I . . .rCM POWER A 

l 

i 

:~01 DL2 l DLll . # '- "L DL CONV BYP # * 2.. PCM TM OFF 2 I· 

0011 DL3 s DL9 # ~ $ DL CONV 1 SEL 3 · PCM OSC A J 
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TABLE OF CURVES 

1. STANDARD TEMP SENSOR 

2. INSTRUMENTED SOLAR CELL TEMP SENSOR 

J. PLUS and MINUS VOLTAGE. SENSOR 

SECONDA~Y MINUS BATT VOLTAGE 

• 4. SECONDARY PLUS BATT VOLTAGE 

5 . PLUS and ~UNUS:. SOLAR CELL CURRENT MONITOR 

6. PLUS and MINUS CHARGE and DISCHARGE CURRENT MONITOR 

7. _CHARGE CURRENT VS. SOLAR CELL CURRENT HI CHARGE; 

8. :CHARGE CURRENT VS; SOLAR CELL CURRENT LO CHARGE 

~ - THRUSTER PRESSURE • 

10. -MODULATION INDEX VS. POWER 

11. GG BOOM LENGTH INDICATOR 

12. REACTION WHEEL TACHOMETER 

13 . ·.REACTION WHEEL BEA.RING TEMP 

14. RECEIVER·AGC 
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CMD FORWARD --tv.OME.NTUM VE.CT.OR dF WHEEL POINTS 
TO. FLAT· ;t 9· (ie WHEE.L TURNS CW .• 
LOOKING .• FROM SIDE. OF' C0NM;:.cToR) 

CMD BACKWARD - CONVERSE. OF ABOVE. 
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T\11. Olil 
HT1.0N . 

+ 

LTR T.NO. BY 

ER. 
TTS -(Low THRUST·) 
TTS. - { HI THRUST) 

• UNDE.RVOLT. 
CONT.·· 

..• 

REVISIONS 
DESCRIPTION 

HEAT. 1 ,2 OFF 

C6 

BATT 
8¥P 
LOGIC 

DATE APPROVED • 

TO TH2 
HEATER 

"ART 
NQ 

-EAWINKLEB • 

,n,... 
IECTIIN 

NIANCH 
IA'AOIIED BY 

-OBY 

OF"f' REL.AV 

DESCRIPTION SPECIFICATION QTY 

PARTS LIST 

DATEWZJ. 
NAVAL .RESEARCH LABORATORY 

S.t.TEUITE TECHNIQUES BRANCH 
WASHINGTON, D.C. 20390 .. ,. 

EXPE.RIME.NT •171 
DATE_ 

THRUSiE.R FUNCTION/t.1- 01~61,'AWI 
DAT£_ 
DATE II lDENT 

D~•-171-36 
DATE 

99 
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170 SERIES DDP-116 PROGRAMS 

Fl 70R Raw data is pr.esent·ed in octal or binary on the CRT ancJ./or the 
Line. P-.dnter in t-he standard frari1e forma,t. • 

Fl70P - Processed PCM data is p1·esented on the line Printer in the standard 
frame format. 

Fl70C - Processed PCM data is.presented on the CRT in .the standard f'rame 
:f'orw.at. 

Fl70MS - Processed memory data is presente·d on the CRT and/or the Line Printer. 

Fl70CS - Processed command system data is pres~nted on the CRT and/or the· 
Line P-.cinter. Included are: address indicators, PCM contr0l 
(word 2-2), PCM st~.tus (word 3-2), battery/power: control (w-.cod· 4-2), 
battery/power control (word 4-2·), osciallator • and A/D (wbrd 2-3). 

• Fl70ES - Processed :experiment data is pres·ented 9n CRT and/or the Line P-rinter. 

Fl70PS' ·- Processed power system- data· is pres,ente~ on the CRT and/or the Line 
Printer. Included are: cell voltages, 5 volt calibrate, voJ_tage 
sensors, battery temperatures, eharge ·currents, discharge currents, 
sec volt monitors, and battery power control (word- 4-2). 

Fl'(OS Processed reaction wheel, boom, and thrusters data is presented 
on the CRT and/or the Line Printer, 

Fl70]),U - Raw group sync data is channelled; PCM to mag tape one, MRO to 
mag tape_ two. 

Fl70M2 - Compares· t't"w tape generated by Fl701{1.. above.. Compares data ~ent to 
., memory with _q.ata aqutually in m:emery. 

PLOT 

PLOT 

FORTRAN plot subroutine allows line printer plotting of any word or 
bit in data stream .. Limites and plot character to be determined 
by the· user. TCT time .is printed with pl0t. Plot iina·ge. is C0ls. 
21 - J.,200 

FORTPAiif M Plot fram _ words or bits vs • time. 

PSD-PLOT 70 - .Plot frame words or bi ts vs. time • 

PLOT - FORT:PAN G. Plot frarcce words or bits vs. time. 

Fl70AS List.attitude system vs. time~ 

Fl70T - Li$t temperatures vs. time. 

Fl79 H Health ·p::r.ograrn -to ch~ck payload·. 
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.aua 7 118!67 8 Mi&& 9 72178 lO 

)hp 2 
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80)81 -l~:-ii]ae i 2 """"§i19'f"""18 ~041106 l4 1121118 16 120(121 18 128 

RWTaeh MB1>:out Mal. out MBI z out Adcole blta Adcole blta 
y · h·h Th-Th 

0-0 0-1 0-2 0-3 0-4 0-6 IHI 
11101011 110010000 • 00010100 01101111 + cell~-eell 10 EJ<p 1 

0-7 

+ Volt 
&moor' 

0•8 

-Volt 
8emor 

0-9 
out 

0-10 0-11 ~-12 • 0·18 0·14 0-111 
17 11 H---~ n n H 24 211 

1n 288 137 144 146 152 1118 110 1e1 188 1e9 11a 111 1841181i 192l19a 
. 28 

2001201 
27 28 29--t--80 --+--81--+- 82 

2081209 :nal211 224 226 2az 288 240 241 248 249 2118 
lllbframe a,nc 

1-0 1·2 1·8 1-4 1-li 1-e 1·7 ~ Add Ind 1 V=r + cell 3 - cell 11 EJ<p 3 EJ<p 4 5V Cal 

1·8 
Recl.AIC! I Reel Ace 

1·9 1-10 

Boom 
.Lenath 

1-11 

+ cell 1 

1-12 

- cell 18 

1-18 

RW Speed 

1·14 

RW Speed 

1-111 

u u---H u n---n u ff 47--j--48 
267 272 278 • 280 281 288 289 298 297 304 80\6 812 818 

--r-42----t-48~ 44--t--n--t--,e 
8281829 8881887 U4 346 • 8621868 8801881 8881889 3781377 l!84 

aubframe aync Control 1 Control 2 

Control Control "" • Temp Temp 
prea :,: - :,: DL Timer DL Timer Boom 
ducer ducer CMDl • CMD2 • Control RWControl 

H W N H W H M H H .k Command Memory + ll 4 _ cell 12 EJ<p Ii EJ<p 8 T19 SCP T24 Batb:,p 

2·10 2·11 2•12 2·18 2·14 2-1& 

49· ~ 61 52 68 ~---H 9 M---68 H--+--80--+--M---U ·U 
~ ~~ ~~ ~~ ffi~ ~m ~m ffl~. ~m 4841486 472 473 480 481 488 489 498 497 

84 
6041506 612 

■ubframe aync . 

Control Statua Mon Mon Temp Temp Temp Temp Control 
~ H H H ~ H M H H ~ ~ ~ ~ ·~ ~ ¾ PCM Bt■tu■ i'aylc!ad + cell & _ coll l 8 tip 7 !hp 8 + Bee Volt - Sec Volt T2 Pktmp·. T15 8CP1 TS+Bee Bat T~c Bat Tbruten .Spare 

8& ,88--+--87--+--88 99--+--70 ,71---72 78---7' 75---79---77----78 79 80 
613' 628 629 538 537 544 645 652 653 580 581 688 569 576 677 684 685 592 693 800 601 808 609 818 817 824 825 882 633 840 

■ubframe IJIIC , • • . -l. Power + cell S _ eel l4 Es 9 E:,: lO + Volt - Volt + Batt Temp - Batt + Clwp I +·Dl■clwse - Cbarp - Dlacbarp 
Control . P p &moor &moor Temp • Mon I Mon I Mon I Mon 

~ ~ ~ ~ U « H U U ~ ~ ~ ~ ~ 
s1 82 88 84---8&--+--se :a1---88 89 90 91--+-82--+--93--+-H 96--+-9& 
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111bframe aync 
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• EJ<p 17-1 _B>:p 17·2 • + cell 8 - cell 18 E:,:p :ts EJ<p 14 
■ub

1
frame IJIIC. ' . • £ 
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PCM VT!M 123 BIRD 171 HKSR ON OREN ON DLSS DFF .303 13 
215 009. 040 246 188 188 063 063 094 104 000 069 089 243 000 000 
215 009 255 123 186 189 063 "063 249 04~ 000 026'186 185 255 255 
2"15 009 029· 200 187 187 063 063 255 13·0 000 000 048 202 228 105 
215 009 15.9 012 186 186 ·01,3 .063 215 139 127 255_ 139 140 240 255 
215 009 251 255 188 188 063 063 094 104 140 140 000 094 000 073 
215 009 255 029 187. 188 063 "063 140 140 137 000 127 138 130 130 
215 009 254 255 188 188 063 063 092 091 123 113 091 124 016 000 
215 009 255 255 1,89 189 063 063 139 255 092 097 255 137 109 103 
PCM VTJM 124 BIRD 171 HKSR ON OREN ON DLSS OFF • 303 13 
215 009 040 246 '188 100 063 063 094 104 ooo 069 08e 243 ooo ooo 
215 009 255 124 186 189 063 063 249 044 000 026 187 185"255 255" 
215 009 029 200·1a1 187 063 063 255 136 ooo ooo 048 202 229 105 
215 009 159 012 186 186 063 063 214 139-127 255 139 140 240 255 
215 009 251 255 188 ·19a 063 063 094 104 140 140 ooo 094·000 011 
21s 009 255 029 1aa 188 063 063 140 140 131 oo~ 121 138_ 130 130 
215 009 254 255 188 188 063 063 092 091 123 113 091 124 016 000 
215 009 255 255 189 188 063 ~63 139 255 092 097 255 131·109 103 
PCM VTIM 125 BIRD 171 HKSR ON OREN ON DLSS OFF 303 13 
215 bog 040 246 188 10s 063 06~ 094 104 ooo 069 088 243 ooo ooo 
215 009 255 ll5 L86 189 063 063 249 044 000 026 1~7 1B5 255 255 
215 009 029 200 187 187 063 063 255 130 000 000 048 202 220 105 
215 009 159 012 186 186 063 063 215 139 127 255 139 140 240 255 
215 009 251 255 i88 188 063 ·o63 094 105 140 ·140 ooo 094 ooo 071 
215 009 255 029 187 188 063 063 140 140 137 000 ·1-21 138 130 130 
215 009 254 255 188 187 063 063 092 091 123 113 091 124 016 000 
215 009 255 255 188 189 063 063 139 255 092 097 255 137 109 103 
PCM VTP1 1,6 GIRD 171 'iKSR ON. OREN ON DLSS OFF . 303 13 
215.009 040 246 188 188 063 063 094 105 000 069 088 i43 000 000. 
215 009 255 126 186 189 063 063 249 04"5 000 026 187 185 255- 255 
215 009 029 200 187 187 063"063 255 130 000 000 048 202 228 105 
215 009 159 012 i86 186 063 063 2i5 139 121 255 139 140 240 255 
215 009 2s1 255 188 1ss 063 063 094 ·105 140 140 ooo 094 ooo 011 
215 009 255 029 187 188 063 063 140 140 137 000 127 138 130 130 
~15 009 254 255 188 188 063 063 092 091 123 113. 09L 123 016 000 
215 no~ 255 255 1ee 188 063 063 139 255 092 091 255 131 110 103 
PCM VTJM 127 AIRD 171 HK5R ON OREN ON DLSS OFF 303 13 
215 009 040 246 188 168 063 063 094 105 ooo 069 ose 243 ooo ooo 
215 009 2.55° 127 186 189 063 063 249 044 000 026 186 185 255 -255 
215 009 029 200 187 187 063 063 255 130 000 000 048 202 228 105 
215 009 159 012 186 166 063 063 215 139 127 255 i39 140 240 25·5 
215 009 251 255 188 188 063 063 094 105 140 140 000 094 000 071 
215 009 255 029 1A7 18·8 063 063 140 140 137 000 127 138 130 130 
215 009 -254 255 188 1·99 063 063 0_92 091 123 113 091 123 016 001 
215 009 255 255 188 -189 063 063 139 255·092 097 255 131 109 103· 
PCM VTIM 128 Bi~D.l~l HKSR ON OREN ON DLSS bFP 303·13 
215 OQ9 040 246 1A8. 188 063 063 094 105 000 069 088 243 000 000 
215 00~ 255 128 186 189 063 063 249 044 000 026 187 185 255 255 
215 009_029 200 187 1e1 063 063 255 130 ooo·ooo 048 202 22a 105 
215 009 159 012 186 186 063 063 215. 139 127 255 139 140 240 255 
215 009 251 255 188 188 063 063 094 105 i40 140 000 092 000 071 
215 009 255 029 18'7 188 063 063 1_40 140 137 000 127 138 130 130 
215 009 254 255 lAR 188 063 063 092 091 123 113 091 123 016 000 
215 bog 255 255 188 188 063"063 139 255 092 097 25~ 137 109 103 
PCM VTIM 129 BI~O 171 ~KSR OM OREN ON DL5S. OFF 303°13 
215 009 040 246 188 188 063 063 094 105 000 069 088 243 000 000 
215 009 255 1,9 186 189 063 063 249 044 000 026 187 185 255 255 
215 009 029 200 187 187 063 063 255 130 000 000 04i 202 228 105 
215 009 159 012 1R6 186 063 063 214 139· 1'27 255 139 140 240 255. 

·215 009 251 255 IRA 188:~~3 063 094 105 140 140 000 092 OOQ 073 
215 009 255.029 187 188 063"063-140 140 137.000 127 1~8 130 130 
215 009 254 25~ 188 188 063-06~ 092 O~l 123 113 091 li3 016 000 
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-i DEC OCT BIN DEC ::lCT BIN DEC OCT BIN DEC OCT BIN 
000 000 0000000·0 064 l00 01000000 128 200 10.000000 192 300 .· 110000 
001 001 -00000001 065 101 01000001 129 201 10000001 • 193 301 110000 
002 002 00000010 • 066 102 01.000010 130 202 10000010 . 19'+ 30.2 Ll00.00 
003 003 00000011 067 103 01000011 131 203 10000011 195 303 110000 
004 004 00000100 068 104 01000100 132 204 10000100 196 . 304 110001: 

--l 005 005 00000101 069 105 01,000101 133 205 ·10000101 197 3"05 110001( 
006 006 00000·110 070 106 01000110 134 206 10000.110 198 306 11000 l: 
007 007 00000111 • 071 l 07. 01000111 135 201 10000111 199 307 110001: 
008 010 00001000 o:rz 110 01001000 136 210 l0OQl00O 200 310 110010( 
009 011 00001001 073 111 01001001 137 211. 100,'.) 1001 201 . 31 l 110010( 

] 
010 012- 00001010 074 112 01001010 138 212 10001u10 202 312 110010, 
011 013 00001011 D75 113 01001011 139 213 10001011 2.03 313 ·.1100101 
012 014 00001100 076 114 01001100 140 214 10001100 204 .314 'l l 0011 C 
013 015 00001101 077 115 0 l 00 l 101 • 141 215 10001101 205 315 110011( 
014 016 00001110 078 116 01001110 142 216 10001110 2-06 • 316 1100111 

:-\ 
015 017 0.000 1111 . 079 117 • 01001111 143 217 10001111 207 317 1100111 
016 020 00010000 080 120 01010000 1'~4 220 10010000 208 320 110100c 
017 021 00010001 081 121 01010001 145 221 10010001 209 321 110100[; 
018 022 00010010 082 122 01010010 146 222 10010010 210 322 .1101001 
019 023 0001001,1 083 . 123 01010011 147 223 1ooroo11 2 11 323 1101-001 
020 024. 00010100 084 124 01010100 148 224, 10010100 212 •. 32.4 11.010 l C -i 021 025 000 l 010 l 085 125 01010101 149 225 10010101 213 325 11010-10 
022 026 00010110 086 126 . 01010110 150 226 100101-10 214 .326 .11-01011 
023 027 00010111 087 127 0·10-t O l 11 151 227 10010111 215 327 1101011 
02 {t 030 00011000 088 130 01011000 152 230 10011000 216 330 1101100 
025 031 00011001 089 131 ·01011001 153 231 10011001 217 3.31 1101100 

J 026 032 0_00110 l 0 090 132 01011010 154 232 10011010 218 332 110-1101 
027 033 00011011 091 133 01011011 155 233· 10011011 21z 333 1101101 
028 .. 034 00011100 092 134 01011100- 156 234 10011100 22 334 11011101 
02.9 035 00011101 093 135 01011101 157 235 10011101 221 335 1.101-110 
030. 036 00011110 094 136 01011110 158 236 10011110 222 3.36 1101-1111 

§-. a 031 037 ·00011111 095 137 ·01011111 159 237 10011111 223 337 1101111·. 
032 040 00100000 096 140 01100000 160 240 10100000 224 340 1110000( 

--- --d 033 041 00100001 097 14 l 01 100001 161 241 10100001 225 341 1110000 
034 Ot+2 00100010 ·093 142 01100010 162 242 10100010 226 • 342 1110001( 
035 043 00100011 099 1't3 01100011 163 243 10100011 227- 343 1110001] 

--1 
036 . 044 00100100 100 144 01100100 164 244 10100100 ·22a 344 1110010( 
037 o,. 5 00100101 101 145 01100101 165 245 10100101 2.26 345 .11100101 
038 046 00100110 102 146 01100110 166 .246. 10100110 23 346 111.00 11 C 
039 · 047 00100111 103 147 01100111 167 247 10100111 231 · 347 l U00U l 
0.40 • 050 00101000 104 150 01101000 16.8 250 10101000 232 350 1110100c 
041 051 00101001 105 151 01101001 ·in 251 l·O 1O1001 233 · 351 11101001 

_ _J 
042 052 00101.0lO 106 152' 0110l010 252 10101010 234 352 11101010 
043 053 00101011 107 153 01101011 171 253 10101011 235 353 11101011 
044 054 00101100 108 154 01101100 172 254 101c 1100 236 354 11101100 
045 055 00 LO 1101 103 155 011ono1 173 255 10101101 237 355 11101101 
046 056 00101110 11 156 01101110 174 256 10101110 238 356 11101110 

• ~1 
.-047 057 00101111 111 . 157 01101111 175 257 10101111 239 357 • 11101111 
048 060 00110000 112 1.60 01110000 176 260 10110000 240 • 360 11110000 
046. 061 00110001 113 161 01110001 177 261 10110001 241 361 11110001 
05 062- 00110010 114 162 01110010 178 262 10110010 242 362 1111001[; 
051 063 00110011 115 163 01110011 179 263 -10110011 243 363 11110011 

.J 
· 052 064 00110100 116 1.64 01110100 180 264 10110100 244 364 11110100 

053 065 00110101 117 16.5 01110101 181 265 ·10110101 245 . 365 11.110101 
054 066 00110110 118 166 01110110 . 182 266 10110110 246 366 11110110 
055 067 00110111 11_6 167 011.10111 l 8 3 267 10110111 247 367 11110111 
056 07.0 00111000 12 170 01111000 184 270 10111000 248 370 11111000 
057 071 00111001 121 171 01111001 185 271 10111001 249 371 11111001. 

- I 058 072 00111010 122 172 01111010 186 272 10111010 250 372 11111010 

I 059 073 00111011 ' 12 3 . 17 3 01111011 187 273 10111011 251 373 11111011 
___ l 060 074 oo 1111 oo· 124 174 ·01111100 lea 274 10111100 252 374 11111100 

061 075 00111101 12·5 175 01111101 189 275 10111101 • 253 375 . 11111101 
062 076 00111110 126 176 01111110 190 276 10111110 2~4 376 l-1111110 

·J 
_063 077 00111111 127 177 01111111 191 277 10111111 255 377 11111111 
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0 l XX x·x 
6 ·1 x.x x·x 

12. 13 14 15 16 17 

0 l ? 3 4 5 
6 7 8 9 V .v 

A A 

12 13 14 15 16 17 

1 1 1 0 l o· 
l 1 l 0 0 l 
0 0. 0 0 16 17, 

ci o· 0 l 0 :,· 
;... 

0 0 0 
, 

1 C, .i. 

1 l 1 1 16 17 

X X ·X · X x··x 
X X X " •r X A J.. 

X X X X 16 17 

/., 

I 
LSB 

Frame Co:1te::1t: 

'i1-. ~--.-
... I•.• •• •_, 

10 1 ;:; -------- U:iitz --------
10 1 s of Xir.utcs -------- D nits of i·:im.:. tes --------

_.;.. ______ _ 10 1 s of Hours 
Ui1its of i-iours . --------

...;_ _ __,;,, ____ _ 10 1 s of Days 

-------- Unit~. of Jays . 

-------- 100 1. s of Days 

Sub-fran1e S'JnC 

. Fr~me syr.c 
1· 

• Data WO!"C.3-

Fiv·e t: .. z:e·-,.,ords follo 1.,:ed by sub1"r2..::~3 3·Jr:..c, :rar;.:.J sy:-!c, t·,:cl".!"c ~ii=;,t 
bit d.s.ta 1':qrds, st1~frc .. ::.3 3~/r1c; foi.:.-:i:'tcci·1 d&ta \•:01"\is, ~u.bf::--2..r::.e s::/~c, 
fo-u:te~:--1 dr:.ta • t•.ror·ds---to a •tott.l~:_c.t si:-:ty riir.c si;.,;:teer. bit ,~.:-or .. ds 
per magnetic tape reco~d. 
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000000 1· 303 15 43 47 .. : 

BLE'l 000071, RWTP 0.031s R\.JT-0 000000 MAGX 1.3400 
000068. VTIM 000057 

SVCL **·**!! RlAG .llllll!tll R2AG 0.0200 . 000026 
0000.76 MEMD. 000310 

T-1'9S -0.40.9 T24B 0028.7 THIP 000102 TH2P 000000 
000237 00001~ 

+SVM 1111111111 -:SVM 2.7400 T2PK ·0030. 5· • Tl_5S -040.9 
00031,3 000377 

~vs~ l.5200 -VSR . l • 0·200 +llTM o.02i1 -!HM 0.021s 
000104' 000114· 

+BAT 0021.1 -OAT 0021.5 TlOH 0024.3 Tl6S 0110.0 
El'7 l 000377 E172 000377 

)> rss·1 0045.0 T952 0045.5 Ti 71 0032.5 Tl2B 00,35.0 
-0 El 73 000377 El 74 000377 -0 -, TST< 002.23 MlTP -04.09 T72N oo,, .• 5!> Tl8B 004.,,5 
0 000001 303 15 43 50 < 
CD BLE:-J 000076 R-l'/TP o.03i5 R,:ro 000000 MAGX 1.3400 
C. 0.00008 VTIM 00005& - 5VCL 11·•111111 RlAG • *II*** R2.J\G 0.0200 00002(; 0 -, 

000076 MEMO 000311.l 
:::0 Tl95 -04.0o9 T24S 0.02_8. 7 THlP ·000102 TH2-P 0'00000 CD 

000-237 . o·ooob en 
Q) +SVM ***** -svM 2.'1400 T2PK oo:io.s Tl5S -040.9 
(/) 000363 0003.1'I CD .. 

+BTM . . +VS~ lo5200 · -VSR ·1 • 8200 0.0211 -BTM 0.0.215 
I\.) 000104 000114 0 +c~T 0021.5 -:1<\T 0021.!i TlOH 0024.3 Tl65. 0130.0 I\.) .... El71 0003 77 El72 000377 --0 Tt!Sl 0()45.0 T9S2 0045.5 Tl 71 0032.S Tl28 0035.0 a, El 73 000377 El74 000377 --0 TSH 002 •. 27 '11 TP -04.09 T72N 004.55 T_l BB 004.45 O> 
() .. 000002 30··3 15 43 52 

• BLEN 000076 RwTP 0 • 0315 RWTO 000000 MAGX lo3400 0 u,. 000008 VTIM 00005.9 
0 sv·cL llAll'AII IHI\G llllA** R2AG. 0.0200 00002(; 
I\.) 

000076 • MEMO 000310 -J 
c.> Tl9S -040.9 T24£l 0028.7 THlP 00010.l TH2P 0000·00. 
<D 000237 0000·15 I\.) 

+SVI.\ . •111111* -51/M 2-.7400 T2PK • 0030.5 Tl55 -040.9 
' 000363 00·0311 

+VS~ 1.5200 -VSR .1.aooo +BTM o.otli -BTM ·O .0215 
-000104 000114 

+BAT 0021.1 -BAT 0021.9 TlOH 0024.3 Tl6S 0130.0 
E171 000377 El72 00037'1 

TBSl 0045.0 T952 0045.5 T·l 71 0032.5 Tl2B .0035.0 
fl 73 0003'/7. E t74 00037'1 

T5°T< 002.23 N•l TP -04.0_9 T72N 004.55 Tl&B 004.,,5 
oo:;003 303 15 43' 55 

BLEN 000076 R~ITP 0.0315 RWTO 000000 MAGX lo340U 
000068 VTIM 000060 

5VCL 1111·*•* R-lAG **•*·t:t R2AG 0.0200 000026 
000076 MEMO 000310 

Tl9S -040.9 T24£! 0028.7 . HllP 000101 Hi2:P 0,00000 
000,237 00001~-

+SV'1 ··•11•• -SVM 207400 T2PK 0030.5 Tl5S -040.9 
000363 ooo:n, 

+VSR· lo5ZUO ·-\/SR 1.a200 +BTM. 0.0,11 -81M 0.0215 
000104 000114 

+CAT 0021.1 --BAT 0021.~ TlOH 001.4.3 Tl6S 0130.0 
El71 000377 El72 00037'7 

T tl ~ .. 1 (l (l-'. ~). ll T •I~.~ nu,.~.~, I I tl OIIJ~~-~ !Uti. (J0·-\" 11. ,1 

:inl 'L_J ___ , ___ i 
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+CM2 001.2·3 . -c-io 001.23 EXPl 000077 
MAGY l o-7600 MAGZ' 1111111111· ABlA 000000 
+CM3 001.21 +Cll 001.24 EXP3 000077 
CEU 001.21 Cll·8 001.21 SPRO ·000377 
+014 001.22 +Cl.2. oor.n EXP5 000077 
OLTl 000000 DLT2 000000 BE.157 000228 
+CM5 001.22 +(13· 001 •. 22 EXP7 000077 
T3+B. 0021.l • T4-B 0020i,7 THHH 000245 
+CMli 001.22 +Cl4 •• ·001.23 EXP9 000077 
+ClM 0.0000 +DIM 0.5031 --ClM o'. pooo 
+CM7 00l2 • 2' +Cl5 , 001203 EXl"l 000077 
T205 0029.5 T?IB 0023.l T22C 0021l.7 
+CM8 001.22 +Cl6 00 ~,.22 EX13 000077 
THI 0046.3" Tl40 003-2 .o +SCM 0.0624 
+CM9 001.23 +(17 001.23 EX15 000077 
TllB 000255 TlPP C}.0?-47 TH2P 000114 
+CM2 001.23 -ClO 001.23 EXP! 000077 
MAGY 1.7800 •,MACi·Z lt.llllllll AUlA 000000 
+GM3 001.21 +Cl l .OO.l.24 EXP3 000077 
CELI 001~21 CUil . ooi.21 SPRO 00037-7 
+CM4 001.22 +p2 001 • 2"2 EXP5 000'077 
DL Tl 000000 DLT2 00000{1 .[lfj57 000228 
+CM5 ooj .a +Cl3. 00102'2 EXl'7 000077 
T3+1i 0021.1 T4--& 0020.1 THHH 000·245 
+(Mt, 001.22 +(14· 001.23 E°XP9 ()00077 

'+C.IM 0.0000 ,+DIM _0.4992 -CIM 0.0000 
+CM7 0012.2 +Cl5 0012.3 Ell.11 000077 
T20S 0029.5 T2U, 0023.l T22C 0021:!.7 
+CMS DO 1. 22 +Cle 001.22 [Xl3 600·011· 
Tl 3I 0046.3. Tl40 0032.,0 +SCM o. □ 624 

+CM9 00'1.23 +c11: 001.23 EX15 000077 
TllB ,OQ0255 TlPP 002.47 TH2P 000114 
+CM2 001.23 -c10 001.23 EXPl 000011 
MAGY 1.7600 MAGZ •1111••· AdlA 00000·0 
+C::M-3 001.21 +Cll 001.23 EX'P3 000077 
CELl 001.21 CUB 001.21 sµRo 000377 
+(M4 001.22 +Cl2 001.22 EXP5 00007.7 
DLTl 000000 DLTZ 000600 £lbS7 000228 
+CMS 001..22 +Cl3 • 001.22 EXP7 000077 
T3+B • 0021.1 T4•8 .0020. 7 THHH· 000245 
+CM6 001.22 +Cl4 • 001."23 EXP9 000077 
+CIM 0.0000 +DIM 0.5031 -C!M ·'0.0000 
+CM7 0012.2 +Cl5 0012.3 EX 11 00·0077 
T205 ·0029.5 T216 0023.1 r2·2c 0028.7 
+CM8. 001.22 +Clb 001.22 EX13 000077' 

• Tl31 004603· Tl40 0032.0 +,SCM D.0624 
+CM9 001.23 +Cl7 001.23 EX 1,5 000077 
TUB Q002!'>5 TIPP 002.47 TH2P 000114 
+CM2 001.23 -Clo. 001.2~ EXPi 000077. 
MAGY 1. 7600 MAGZ AllllltA ABlA 000000 
+CM3 001.21 +Cl l 001.23 !:·XP3 000077 
CEi.l 001.21 CLie 001.21 ·S1-'RO 000377 
+CM4 00 I .-22 +(12 001.22 EXP5 000077 
DLTl .oooouo 'DL T2 • 000000 Bb!>7 ooci22e 
+CMS 001.-22 +(13 ODl.2_2 EXP7 000077 
T3+B 0021.1 T4-B .0020. 7 THHH 0002~5 
•CM6 001.22 +Cl-4 001.23 EXP? 000077 
.+CIM 0.9000 +DIM o·.5031. -CIM 0.0000 
+C!H 00 i 2 •. 2 +Cl.5 0012.3 EXl l 000077 

-120S 0029.5 T21B 002301 T22C 0028.7 
+Cl!II! 001.22 +CH, ~~1,~;,~ rx 11. noor,77 
11 ·11 ni•1,.,. , .. ,,,. 

---------n 

l 
'-------J ~ 

EXP2 000077 
ABlB 000000 
EXP4 000077 
SPRl 00.0377 
E-XPb 000077. 
1rn1s 000105 
EXP8 000077 

000255 
EXIO 00001·1 
-DIM o .• 3549 
EX12 0000'77 
T23V 00~8 .• ~ 
EX14 00·00.11 
-SCM 0.0002 
EXl.6 ciuoon 
THlP .000098 
EXP2 OUt,O 77 
AuJB OlluOO.O 
EXP4 000077 
SPRl 000377 
EXPI, 000077 
R\i. 15. Ofl0'105 
EXP8 000077 

00(,255 
E.XlO- 00CJIH7 
-DIM 0.3627 
EX12 oor,011 
TBV 002b.7 
E.Xl4 CJOuQ 77 
-SCM o.uuo? 
EX16 000077 
TH!P 000098 
EXP2 00CJ077 
At!IB OOGOOO 
E.XP4 otir,011 
SPRl 001,377 
F.XP6 00(J077 
Rwl5 OCJ0105 
EXPil ooooi1 

000255 
EXlO .0000.7 7' 
-DIM 0 • 35'88 
EX12 OOU0-77 
T23V ooia.1 
EX!-'4 000077 
-SCM 0.0002 
EXl-li 000077 
TIUP 000098 
EXP2 000077 
ABlB 000000 
EXP4 00[J077 
SPRl 00(i377 
EXP6 000077 
RW15 00[Jl05 
EXPO 0000 77 

.000255 
EXlll Ol;!JIJ 17 

-DIM 0.3549 
EXl2 00llt)77 
T23V . ou~ti. 1 
f >: 1 '• (}()fi/17·1 

--" , 1 • 
.---W 

-.... 
', 

__) 

/7 / 
"✓"' " 

(;ff'{)(.. E-5.::; c..}_ . 

rhc-c (;\ 
• V ri ~-

O· - , . ,\')·I,·.-. 1.-•-f--

0 
(J1 

0 
N 
-..] 

w 
I_.() 

N 

)> 
-0 
-0 -, 
0 
< 
CD 
C. -0 -, 

:::0 
~ 
CD 

. Q) 
(/) 

• CD 

I\.) 
0 
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a, --0 
a, 
() 
0 
u, 
0 
I\.) 
-J 
c.> 
<D 
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I 
:] 

I,_-~ 

. -7 
-1 

-! 

7. 
:-··1 . 

' J .. 

]. 
·.::J-~ 
:j--=-

' ' ,J 

·] 
·-1 ... 

-~- O! 

·J·· . - . ... . 

_l 
'd 

.--J· .• . . 

J 

SPED· 
?RSC 
SPCT 
RIITl 
-VSR 
BCIO 
BFEI 
.PTCl' 
PTTi 
BLEN 
fDIM 
+CIM 

• .;.crM • 

Approved for.Release: 2024/06/06 C0502?392 

·· Fl?OP CRT DISPLAY. 

• OFF 
PRIH 
SLOW 
0.0006 

07.990 

STAT 
CON_T· 
SPRO 

·Rwro 

OUT BFRI 
NEXT BMTR-

ON 
PRIM· 

. 021845 
008.50 • 

4-VSR 

FORS 
DIRT 

NRET BMID 
REL. DLRI 

33.320 PTC2 • 33.320 
Jl.320· -. PTT2· •• · 33.320 -· 
050.19 BTEM: 000.06 
0.6630 -DIM 0-. 6630 
0.6630- BCOF ON 
0.6630 • OREB ON 

• -PBS SECD +PBS PRIM 
PCM· .- VTIH • 170 Pl?OS 
SANPLE. 00000 BIRD 173 

REVS 
FORN 

07.990 -
NHID 
NREL 

HKSR OFF ORffi OFF 
DLSS • OFF 316 19 11 • 28 

REV 
000000 

Boom, Thrustei-s., '. Reaction Wheel 

. . 
170.-S.eries Programs 

Approved for Release: 2024/06/06 C05027392 
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170 SERIES. DDP-116 .. R.AW/PROC~S:JED Ti\BLES 

5 NOV 71-

Approved for Release: 2024/06/06 C05027392 



C05027392 
Approved for Release: 2024/06/06 C05027392 

! PROCESS A'.-'.?S 5 ?WV 71 

7 PD(n)= UD(n)-!:·40 
I ) 

-1 .... ... . 

-1 
000 0.0000 050 o..;2000 loo. 0.4008 150 0.6000 2 no 0.8000 
001 0.0040 Q,51 0.?.040 101 0.4040 • 151 o.6040 201 0.8J40 

~-! • 002 .0.0080 052 0.2080 102 0.4080 152. 0.6080 202 0.8080 
003 0.0120 053 0. 21 ·20 103 ·0.4120 153 0.6120 203 0.8120 
004 0.0160 054 Q.2160 104 ·o.4160 154 o.6160 204 0.8160 

··-1 00·5 0.0200 C55 0.2200 10~ 0.4200 155 0.6200 205 0.6200 
006 0.0240 056 0 .. 22 1t0 10 (., Q • it_2Lt0 156 0 .. 6·240 206 0.0240 
007 0~02El0 057 o.22eo· 107 0.4280 157 0.6280 207 .0 •. 8280 

·-1 .. 008 0.0320 053 0.2320 108 0., 'f 3.2 0 1 5 tJ ·0.6320 208 0.8320 

I 009 0.0360 .059 0.2360 109 0.4360 159 .0.6360 209 0~8360 
010 0.0400 06.0 0.2400 110 0 • 4·400 160 0.6400 210 o·. a 4 oo 
O 11 0.01+40 061 0 .. 24 1+0 11 1 0.4440 161 o.6440 211 0.6440 

·-1 012 0.04130 .. 062 0 • 2 4-B Q 112 ·O. 't It 8 0 162 0 .. 64[30 212 0.8480 
01 .3 000520 063 0.,2520 11 3 0,.4520 163 0.6520 213 0.8520 
014 o.os6o 064 0.25.60 114 0.4560 164 0.6560 2 llt 0.8560 

J 015 0.0600 065 0.2600 115 o.,t600 165 0.6600 ·215 o. 8 60'0 
016· 0.0640 066 .0.2640 l 1.6 Oa4640 166 o.6640 21~ 0.864.0 
01-7 0.0680 067-0.2680 117 0.4680 167 o. 668.0 217 0.8680 

3~ 018 .0.0720 0613 0 .. 2720 118 o.,+720 168 0.6720 216 0.8720. 
019 0.0760 069 o.2760 119 0 .. 4760 169 0.6760 219 0.8760 
020 o.osoo 070 0.2800 120 Oa4800 170 0.6800 220 0.8800 
021 o.oa4o 071 o. 2.840. 121 0 •. 4fl40 171 0.6840 221 0.8840 

l 022 0.0880 072 002880 122 0.4880 172 0.6880'222 0.8880-
023 .0.0920 07'3 0 .. 2920 123 0.4920 173 0.6.920 223 0.8920 
024 0.0960 074 0.2960 124- 0,.4960 1 7'• 0.6960 22'• 0.8960 

.J 
025 0 .. 1000 07~ 003000 125 005000 175 0.1000 225 0.9000 
026'0.1040 076 0.3040 126 0.5040 176 0.1040 226 0. 904·0 
021· 0.1 Q,80 077 o.3oso 127 o.soso • 177 o.1oao 227 0.9080 

__i 
028 0.1120 078 0.3120 128 .o • 5 i 2 0 178 0.1.120 228 0.9120 

.029 0.,116.i0 079 0 .·3160 129 0.5160 179 0.7160 229 0. 916·0 
030 0 .. 1200 080 0.3200 130 0.5200 ifrn· 0 .. 1200 230· 0.9200 
031 0. 12.1+0 081 0.,3240 131 0.,5240 181 0.12,,0 231 0.9240. 

. .! . 
·032 0~1280 082 6.3280 .132 0.,5280 182 0.7220· 232 0.9280 • 
033 0.1320 083-0.3320 133 0.5320 183 0.1320 233 0~9?20 
034·0.1360 08 1t 0 .. 3360 1_34 005360 184 0 • 7360. 234 .0.9360 .. 1 035 O. l'iOO 085 0" 3 4 00· 135 005400 185 o.7400 235 0.9400 
o.::3-6 0 .. ·1 1+ .. , 0 ORc'.,· () ~ J /f lf 0 136 o.5440 186 0.7440 236 o·.9440 
037 o~ :i~eo-01J? 0o3t,iJ0 137 .0 .. 5•'.\80 187 0.142,9 237 0 • ..9't~O 

• ·i 
038 .0., 1520 088 ,0. 3 5 2 0 13G 0.,520 -183 -o. 7520 238 0.9520 

·' 039 0.1560 089 0.356'0 13 9 ·o. 5 5 6 o 189 0.7560 239 0 • 9.560 
--· 040 0.1600 090 0.3600 140 o.5600 190 .• 0 • 7 60 0 2 '• 0 0.9600 

0 !t 1 • 0 • l 6 4 0 091 0.3640-14l·Q.5640 191 0 • 7 6 4,0 • 2 'tl 0.9640 • 

J· 042 0.1600 092 0~3680 142 0 • 5 6 8 0 .• 19 2 0.1600 242 0.9680 
·OLt 3 0!'1720 093 0 •. 3 7 4 0 l 1t·3 o.s120 193 0.1120-243 o .. B120 

~ 04'+ 0 •. 1160•-094 .0.3760 144 o.5760 1.94 0.776_0 244 0.9760 

.J 
045 0.1800 095 0 • 380·0 ·145. 0.58o'0 1-95 0.7800 245 0.9!d00 

'046 0.1840 096 o.3840 Ut6. 0 • 5840 196 0.7840 246 O.984O 
047 o.1sno 097 o.~sso ·141 0 • 5880 197 o.1aso-- 247 o. 9 aao· 

.J. 
0 1+.a.0.-1920· 098 0.3920 148 o .• 5920 198 0 • 7 9 2 0-. 2 4 8 o .• 9 92 0 • 
049 0.1960 099 0.3960'149 0 • 5960 • l 99 0 .·7960 2 1+9 0~9960 

• '25·0 1 .; o o o o Approved_ for Release: 202~/06/06 C0502739~ O 12 O • 2 5 4 • 1 • O 16 O • • • 
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-l PRC:CS$S' VCL'!'S 5 NOV 71 
I 

=1. 
PD(n) := UD(n)-1:-200 

..... . , •n ~ • . . ...... . . " ~- . . . . 

-~) 

-i . . . . ..... 

l 

-1 000 0.0000 050 1. 00(}0 100 2 • 0000· 150 3 • 00.00 200 4.0000 
001 0.0200 051 100200 10 l' 2.0200 151 3.0200 201 4.0200· 

7 
002. 0.0400 ·052 1.0400 102 2.0400 152 3.0,.00 202 4.0400 
003 ·0.0600 053 1.0600 103 2 • 06-00 153 3.0600 203 4.0600 

I 004 o.oeoo 054 1.0800 104 2 .• 0800 154'3.0800 204 4.0800 
.005 0.1000 055 1.1000 .105 2.1000 155 3.1000 205 4·. 1000 

·] 006 0.1200 056 1.1200 106 2.1200 156 3.1200 206 4.1200 
007 0.1400 057 1.1400 107 2.1,tOO 157- 3.1400.207 4 .• 1400 
008 0.1600 058 1.1600 108 2.1600 158 3.1600 208 4 .• ,16_00 

·7 009 0.1800 059 1.1800 109 2.1800 159 3.1800 209 4.1800 
010 0.2000 060 1.2000 110 2 • 2 0 0 .0 • 16 0 3.2000 210 4.2000 
011 0.2200 061 1.-2200 1 1 1 ?..2200 161 3.2200 211 4.2200 

··-i o 12 .b. 2400 062 ,1 .. 2400 112 2.2400 16·2 3. 2,.00 212 4.2400 
013 0 0 2_600 063 102600 113 2.2600 l. 63 ·3.2600 213 4 ... 2 6_00 

114 .2.2800 ' ... I •. 014 0.2800:064 1.2800 164 3.2800 214 4 • 2.8·00-
015 0.3000 065 1.3000 115 2_.3000 165 3.3000 215 4.3000 

.] 016 0.3200 066 1.3200 116 2.~200 166 3.3200 216 4.3200 
017·0.3400 067 1.3400 117 2.340Q 167 3.3400 217 4.3400 1 01_8 0.3600 06B 1.3600 118 2.3600 168 3.3600 218 4.3600 

:-::i ·- 019 0.3800 069 l.3800 119 2.3800 169 3.3800 219 4.3800 ·d ~ _,, 020 0.4000 070 1.4000 120 2.4000 170 3.4000 220 4.4000 
021 0.4200 071 1.1+200 121 2.4200 171 3.4200 221 4.4200 

] 
022. 0.4400 072 1.4400 122 2.4400 172 3.4400 222 4.,.4op 

•··023 ·o.4600 073 1.4600 123 2.4600 173 3.4600 223 ·4. 4.600 
02•t 0 • 4 8 0 o .. 0 7 1t 1.4noo 124 z.,♦ soo l 71.t 3.4800 22 1; 4.4800 
025 0;5000 075 1.5000 125 2 • 5 0 0 0 .1 _7 5 3.5000 225- 4·. ~moo 

... , 
0 2 6 . ·O • 5 2 0 0 076 1.5200 1.26 2.5200 176 3 • 5200· 226 4.5200 

_...I 027 0.5400 .011 1.5400 127 2 • 5'+00 177 3 .-5400 227 4~5400 
020·0.5600 078 1.5600 128 2.5600 178 3.5600 228 4.5600 

·-·, 029 0.5800 079 • 1 • 5800 129 2.5800 179 3.5800 229 4.580C 

_J 030 o·. t.io.oo 080 1.6000 130 206000 180 3.6000 230 4.6000 
031 o .• 6200 081 1.6200 131 2 ~·6200 181 3.62,00 231 4.6200 

: ·1 
. 0,32 0.6'100 ·0.6·2 l.6'+00 • 132· 2.64-00 182 3.6400 232 4 ~ 6400· 

033 0.6600 083 1.6600 133. 2.6600 183 3.6600 233 4.6600 
034 0.6800 084 1.6800 134 2.6800 184 3.6800 234 4.6800 
035 0.1000 085 1.7000 135 2. 7000- 185 3.7000 235 4.7000 

__! 
036'0.7200 086 1.7200 136 2.1200 186 3.7200 236 4.7200 
037 0.,7(+00 087 1.7400 137 2 .. 11+00 187 3.7•'.t00 237 4.7400 

·038 0.7600 088 1. 7600. Lrn .. ··2 • 7600 188 3.7600 236 4.7600 

J 039 o.1aoo 089 1.7800 139 2.7800 189 3.7800 239 4.7800 
040 o.sooo 090 1.8000 140 2.8000 1 9 o . 3 • 8 o o·o 240 4.8000 
041 0,. 8200 091 1.82_00 141 2.8200.191· 3.8200 241 4.6200 

·J 
0 4 2·.. 0 • 8 4 0 0 092 1.8400 142 2.8400 192 3.8400 242 4.8400 
043 0.8600 093 103,600 1·1f 3 2,.8600 193 3.0600 243 4~13.600 
0'14 -o;oa.oo 09 1t l.BS00 144 2.8800 194 '.3.8800 244 4.8800· .. ~ .. . 

1--j 
045· 9.9000 095. 1 .• 9000 l't5 2.9000 .195 3.9000 245 4. 9·000 

• o·46 -o. 9200 096 i ~-;9-200 146 2.9200 196 3.9200 246 4.9200 
047 0.9,.00 097 1.9400 1.4 7 2.9400 197 3.9400 247 4.94.00 
048 0.9600 09.8 1.9600 .1 1t8 2.9600 198 3.9600 248 4.9,.pOO 

J. 
0 1+9 0.9800 099 l.9800 149 2.9800 199 3 •. 9800 249 4.9800. · 

.. 250, ·5.0000 ?"1 ,; n?rin ?J;7. r:;_.nt...nn ?&;~ '~-0600 254 ·s.·oaoo 
? I': i;:;: • C , nn,, Approved for Release: 2024/06/06 C05027392 
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-1 
. Approved for Release: _2024/0~/06 C05027392 

PRJC:SSS PSI 5 NOV 7l. 

·_,. PD(n):UD(n)*l9.6/10 
-· ........... 

•. ) ~, 
l· 000 00.000 050 00 • 9•80 lOO 01.960 150 02 • 9.40 200 03.920 

0() 1 00.0-19 0:,1 OQ.999 101 Pl.,979 -151 02.959 201 03.939 
002 00.039 052 01.019 102 Ol._999 152 02_.979 202. 0 3 •. 9.59 • 

J 
003 00,.058 053 01~038 103 02.018 153 02.998 203 03.978 
004 00·. 07 8 05-'t 01.058· 104 02.038 154 03.018" 204 03.998 
005 00.098 055 01.078· 105 02.058 155 03.038 205 .04.at-s 

] 
·OOh 00.111. 056 01.097 106 02.011 156 03.057 206 q4.037 
007 00.137 057 01 .• 11 7 107 02.097 157 o 3. o·n· :·2 01 04.057 
oein 00.156 058 01.136 1oe 02.116 158 03.096 2oe 04.076 
009 00.176 059.01.156 109 02;.136 159 03.116 209 04.096 ~l 010 00 .196 060. 01.176 110 02.156 160 03.136 210 04.116 
011 00 • 21.5 061 01.195 111 02.175 161 03.155 211 0, •• 13_5 
012 00,..235 0·62 61.215 112 02.19_5 162 03.175- 212 04.155 

:J 
013 00~254 063 Ol.23't 113 02.214 .163 03 • .194 2i3 04~ l 7.4 
014 00;27 1t.06lt 0102-5 1-t 11 •t 02.234 164 0 3 • 2 14.: 2 l 4 04.194 
015 00~294 065 Ol.274 115 02~25 1+ 165 03.234 2.15 Ott.214· 

J 
016 00.313 066 01.293 116 02.213 166 0 3 • 2 5.3 . 216 04 •. 2 33 
017- 00.333 ·06.7 01.313 117 0;2.293 167 03.273 217 04._253. 
018 00.352 068 01.332 11 fl 02~312 168 03 •. 292 218 04. 2.7 2 
019 00.372 069 01.352 119 02.332 169 03.312 219 04.292 

~~ 020 00.392 070 0 l • 3 7 2· 120 02 • J52 .l YO 03.332 220 04.312 
021 00.411·011 01.391 121 02.371 171 q3 .·351 221 04·. 33 l 
022 ·00.431 072. 01 • 41 l· 122 '02.391 172 03.371 222 04,·351. 

··-1 . 023 00.450 073 0.1 .430 123 02.410 173 03.390 223 04.370_ 
. I 024 00.470 074 01.450 124 02.430 174 03.410 ·224. 04.390 
....J 025 00.490 075 01.470 12~ 02.450 175 03.430 225 04.410 

026 00.509 076 01.409 126 02. 1t69 176 03.449 22.6 04,429. 

.. J •• 02r·oo.s29 _011 01.509 127 .02 .489 177 03.469 227 04.449 
028 00~548 078 01.528 128 02.508 178 03.488 :228 04.468 
029 00.568 079 Ol.548 129 02.528 179 03.508 229 04,488 

·1. •. 030 00.588 08-0 01.568 13 U 02.548 180 03.528 230 04.508 
• ,_J 031 00.607 081 01.587 131 02.,567 181 03.547 231 0 1 ... 521 

032 00.627 082 01.607 132·02.587 lo2 03.567 232 Ql1 • 5.4 7 

.·-J ·033· 00.646-0-83 Ol.626 133 02.606 183 03.586 233 04.566. 
034 00.666 ·084 01.,646 134 02.626 184 03.606 234 0 1te586 
035 00.,686 085 01.666 135 02.646 185 03.626 235 04.606 
036" oo. 705 086 01 .·685 136 02.665 186 0;3 •. 64 5 236'04.625 ·-i 037 00,.725 007 ·01.705 137 02.685 187 03.,665 237 Qt+.6115. 

,_l 038 00.744 088 01.12:t 13C 0 2 • 7_ 0 't it:18 03.684 238 Qi1 • t., 6 lt 
03'} _00.., 7.6 1t OB'J 0 l • 7 1t it• • l 3 9 02.724 189 03.704 239 04.684 • 

] 040 00.784 oc;io ·ot.764 140 02. 7'+4 190 03. 12 1t 2·40 04. 70'1 
041 00 •. 8'03 091 01.783 141 02.763 191 03.743 241 04 .-7 2 3· 

.. - 042 00a823.092.0l.B03 142·02.7f33 19·2 • C) 3 • ! 6 3·. · 2 It 2 04. 7-43 .. 

J· 
043 0008 1-12 093 01.a22··143 02 .. 802 193 03.782 24.3 04. 76.2 • 
044 00.,862 094 0 l • £l 11 2 1 /1L1 o,.s22 194 _03.802 244 0 1+.782 

"" ... ·· 045 0.0 • fHl2 095 Ol;,862 145 02.842 195 03.822 245 04.802 
-~ 046 O·O • 9 0 1 . 0 9 6 0l.8i,ll 1116 02.861 l96.·03.A41 246 04.821. 

J· _047 ·_00 .• 921 097 01.901 147 02.881 197 03.861 247 04.841 
·0 1t8 00.94'0 098 O·l • 920 14.U 02 .• 900 198 03·. 880 248 04. !3.60. 
0 1,·9 00.960 099 Ol.9't0 14'-J 02.920 ·199 0 3,. 9U O. 2 ,, 9 04.680 

J 250 0 1 •• 900 251 04.919 252 04.939 253 Olt.958 2 5 1t 04 • 97_8 
~'. 5 !5 04 • 9.90 . - ... ·~ . ' 

• ·Approved for Release: 2024/06/06 C0502739 
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C05027392 • PRocr:A.PP~().Y_El~ for Re~a-~~:. 2q2.._4/06/06 C0502739~ 

-1 
I 

PD(ri):UD(ri)*47 . 

. _-·i ··- -- - ..... - .. 

I -~) 

7 ·ooo 00.000 050 0 2 .• 3 5 0 100 04.700 150 07.050 200 09.4_00 
I 001 oo.o,t7 051 02.397 101 .04.747 151 07.097 201 09.447 

... 002 00.094 052 02.444 • 10.2 04.794 152 01.·144 202 09.494 
-:-·1 

0(}3 00.141 05] 02.49-1 103 Oli.841 153 0 7 .-191 203 09. 541· 
004 00.185 054 ·02.538 -1.0.4 Qi,;.888 · 1? ~~ 07.23E 204 09 • ~ 88 
005 00.235 055 02.585 105 04.935 155 07'. 285 205 09.635 

-1 b06 00.282 056 02.632 106 0 1+.982 156 07.332 206 ·09.682 
007 00.329 057 02.679 107 05.029 157 07.379 207 09.7.29 

I 

.. 008 00.376 058 02.726 108 05. 076. 158 07.4.26 208 09.776· 

~I 009 00.423 059 02.773. 109 0 5 0 12 3 159 07.473 209 09.823 
010 00o470·o60 02.820 ·HO 05.,170 160 07.520 2 1-0 09.870 
011 00.517 061 02.867 1 l 1 05.217 161 07.567 21-1 09.917 
012 OO.ti64 062 02.914 112 05.264 162 07. 614 212 09.964 

7 013 00.611 063 02.961 113 05.311 163 07.66_1 213 10.011 
I 014 000658 06(+·03.008 114 05.358 16 1+ 07.708 214 l O • 05,8 

• 01_5 00.705 065 03 • 0 '.:15 11.5 05.'t05 165'. 07.755 215 l O. l 0:5 

:-1 016 00.752 066 0 3. ·10,2 116 05.452 166 oi. so2 216 10.152 
• 017 OQ.799 067 03.149 117 05.499 167 07.8 1+9 217 10~199. 

018 00.846 068 03.196 118 05.546· 168 07.896 218 10.246 

] 
019 00.893 069 03.243 .119 05.593 169 07.943 219 10.293 
020 00.940 070 03.290 120 05.640 170 07 •. 990 220 10.340 
021 00e987 071 03.337 121. 05.687 171 08. 0.3 7 221 10 .38.7· 
022 () 1·•03 lt • 072 03.334 122 050734 1.7 2 08 .• 084 222 10.434 

~-~ • 023 ·Ol.081 073 03.431 123 05.781 173 08.131 223 10.481 
024 Ol_.128 074 03.478 124 05.828 174 08.178. 224 10 .5 28 
025 01.1.75 075 03.525 125 05.875 175 08.225 225 10.575 

7 026 01.222 076 03.572 1.26 05~922 176 ._08.,272 ·226 1 o. 622 
·1 027 Ol.269 077 03.619 127 05.969 177 08.319 227 10.669 

028 01.316 078 03.666 128 06e016 178 08~366 228 1..0. 716 

l 
029 01.363 079 03.713 129 06.063 179 08.413 229 10.763 
030 0 i .410 080 03.760 130 06.110 180 08.460 230 10.810 
031· Ol.tt57 081 03 •• 807 .131. 06.157 181 08.507 231 10.857 
032 01.50,t 082 03.,854 132 06 • 2 0 1t· 182 08.554 232 10.904 

.J. 033 01., 551 (}f)3 03.901 133 06.251 183 08~601 233 10.951 
034 Ol.59H 0 3't 0 3. 9·1t [l 134 06 .. 298 · 184 0"8.6 1t8 234 10. ':i9E.'. 
035 01.645-085 03.995 135 06.345 185 08.695 235 11.045 

·1 ·036 01.692 086 0·4. 0 1+2 136 06.392 186 08.742 236 11. 09.2 
._,_J 037 01.739 087 04.089 137 06.439 187 08.739 237 11 .139 

·03B 01.786 088 0 l1 g l j 0 138 06q 111.16 urn 08.,836 238 11 .18-6 

I 
039 Ol.G33 fHVJ 0 1t o l o3 l 3-9 06 .. ~33 lf>9 08,.883 239 11.233 
0't0 01~880 090 O It .. 2 ?,O 140 ci0,,.seo 190 08.930 2 ITQ li~280 

_ _I 0't 1 01. 92 7 091 04.277 l'tl 06.,627 191 08.977 241 11.327 
OL12 01. 97 1t 092 04.32 1t l"'t2 06.674 192 09 .024 • 2lt2 11 .374 

J 0 113 ·02. 021 093 04.371 143 06.721 193 09 •. 071 243 11.421 
. ·•· . 0 1+4 02.068 0 9 1t 0 1+.418 l 1t 1t 06.,768 194 09.118 2.44 11~468 

045 02.115 095 04. 1t65 145 06.815 195 09.165 245 11.515 

__I 
0 116 0-2 ~ t 6 2 096 0 ', • 5 12 11t (J 06.862 196 09.212 246. 11.562 

·-.04 7 02 • .209 097 0ti.559 147 06 Cl 909 1.97 09.259 z4·7 ,1 r.-009 

~ ·b48 02.256 0911 04.606 14-S 06.956 190 09.306 248 .11•656 

I 
---· • 049 02 .·3 0 3 099 04.653 149 07.Q03 199 09.353 249 11 • 703 

.J 250 11. 750 251 11 • 797 252 11.844 253 ll.89i· 25-4 11~938 
255 11 .985 

J 
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·-·1 . . 

I 
PD(n) ~ (U:)(n)-~:200 )/297 

. =1 
I •• ,) 

-i 000 000.00 050 000.36 100 000.72 _ 150 001.08 200 001.44 
- I 001 000.00 051 000.36 101 ooo. 72· 151 001.os 201 00.1. 44 

I 

002 000.,02 052 000.38 102 ocro. 7 4 152 001.08 202 001. 4·4 
-, 0()3 000.07 053 6 00. 38 103 000.74 153 00·1. 10 203 001.46 

I -- Q().t, 000.02 05 1t 000.,38 104 000.,74 .154 001.10 204 001.46 
I. 

005 000.04 055 000.40 105 000.76 1?5 001.12 205 001.46 

-1 · 006 000.04 056 00_0 • 40 .106 000.76 156 00-1.12 206 001.48 

I 007 000.06 057 000.40 107 0_00.76 157 001.12 207 001.48 
oun .000.06 05 fl 000.42 108 ooo.1e· 158 001.14 208 001.58 
009 000.,06 05'::i 000.42 109 000.,78 159 001.14 209 001.50 

l 010 000.,03 060 ooo.,t4 110 000. 7 8 160 001.14 z io 001.50 
011 000.00 061 000.44 11 1 000.80 161 001.16 211 00.l. 52 

- 012 ooo.os 062 000.44 112 ooo.so 162 001.16 212 001.52 
·-1 013 000.10 063 000.46 113 000.82 163 001.16 213 001.52 

I 0-14 000.10 064 000.46 11 '• 000.82 164 00 l·.18 Zl't 001. 5 <t 

015 00_0.10 065 000.46 115 oo"o.sz 165 001.18 21~ 001 .. 54 
016 000.12 06.6 000.48 116 000.,84 166 001.18 216 001.54-,-1 

000~84 
,__I 

017 000.12 Q67 000~48 117 167 001.20 217 001.56 
018 000.12 068.000.48 118 000.84 --160 ·001.20 218 001 • 5·6 
019 000.14 069 000.50 119 000 .86 169 001.22 219 001.56 

J 020 000.14 070 000.50 120 000.86 170 001..22 220 001.58 
021 000 • 1_6. 071 000.50 121 000.86 171 001.22 221 001.58 

. 022 00(').16 072 000.52 122 000 • fi fl 172 001.24 222 001 .-60 

:~-~-~ 
023 ODO.lb 073 000.52 123 .000.88 173.001.24 223 ·001.60 
024 000.18 074 000.54_- 124 000.88 174 001.24 224 001.60 -~· --

_j. 025 000.18 075 000.54 125 0"00.90 175 001.26 225 001.62 
026 000.,18 07f., 000._54 126 000.90 176-001.26 226 001.62 

~-1 027 000.20 017. D00.56 127 000.92 177 00 l ._26 227 001.62 
,_I - 02 8" ooo.zo 078 000.56 128 000.92 178 001.28 228 001.64 

029. 000.20 079 000 • 5-6 129 000.92 179 001.28 229 001,.64· 

l -030 000.z-2 080 000.58 130 000.94 180 ,001.30 230 001.64 
031 000.22 081 oo._o. ss 131 000.94 1 ? l • .o O l • 3 0 231 001-. 66 
032 000~22 062 000.58 132 000.94 182 001-. 30 232 001.66-

1. 

033 000.2 1t. 083 000.60 133 000.96 1.83 001.32 .2 33 001.68 
034 000.2:t O,::l•'t OOC.60 134 000.96 1 B1t 001.32 234 0cii6.fr8 

,_I 
035 000.26 085 000.60 lJ? 000.96 185 001.32 ·235 001.68 
036 .G00.26 086 000.62 136 000.98 186 001."34 236 001.70 

- I 
037 000.2G 087 000.,62 137 000.98 .18 7 001.34 237 001.10 

____ J 038 000.2El -0',9 8 ·000 a 64 138 - 000,.98 1 8'8 001.34 238 001.70 
039 -00-0. 2 () Ofl9 C, 30 '."I 6 Lt 139 001.00 109 001036 239 001.72 

J ()I+ 0 0(:)0.,28 OCJU 0·00"'6/t 1'10 001.00 190 ·001 .. 36 2 110 001.72 
041 000., 30 091 000s66 l'rl OOi.,02 191 001.36 241 001 .. 72 
042 000" 30 092 000.66 l 1t2 O(Jl. 02 192 001. 3& 242 001.74 

J 
043 000.30 093 0.00 • 66 l't3 001 .02 l. 9 3 001.38 243 001.74 -
04 11 000.,32 09 1t ()00068 144 001_.o<+ 194· 001.40 2 1t4 001-.• 74 
o:t s OOG.32 095 000. 63 .14 =:;_ 001.0Lt 19:i 001.40 245 001.1~ 
OL:6 000. 3 2 096 o.oo. 63 l £, 6 00100 1+ 196 001 • 1t 0 246 001.76 -

J • 04-7 000.34 097 000.70 l't7 001.06 197 00 l. 42 21t 7 00 l. 7 s· -
Olt 8 000.34 098 000.70 1413 001 • 0_6 198 001.42 248 -00 t. 78 

--J 0 1t 9 000.36 099 000.70 149 001.06 199 001.42 249 001.78 

J • 2° 5 0. -0 0 l ., A 0 2 51 • 0010 80 252 001.so 253-001.82 254 001 • 82 
25? 0Cll o 82 

J • Approved for Release: 2024/06/06 C05027392 
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-··1 PROCESS TACH 5 NOV 71 • • 

. PD(n) = UD(n){:-5 if UD(n) less than 198 

·-1 ~ ...... - ·······--··-····-·•· ··pb(n): (UD(n).::196)/2+·uD(n)*5. ·1r ·tm(n) greate·r • ·t11a:ri· ·i 97 -, ....... ···- ····-··· ~ ... 

, I ••• ,) 

·-1 ······-·······-·ooo 000.00 050 002.50 100 005.00 150 00'1 • 50 200010.10· 
001 ·000.05 051 002.55 101 005.05 151 oo'7.s5 201: 010.15 
002 000 .10. 052 002.60 102 005 .10 152 007.60 202 .010 • 2 5 

-·-·- ···---··· - ·-· --· 003 000.15 053 002.65 103 005.15 153·007.65 2 o 3 • o i-o. 3 o 
-·1 004 000.20 0·54. 002.10 104 005.20 154-007.70 204 010.40· 

005 000.25 055 002.75 105 005.25 155 007.75 205 010.45 
. - . - ··- - -·. .. 006 000.30 056 002.80 106 005. 3.0 156 001.ao 206 010.55· 

-l 007 000.35 057 002·. 85 107 00 5 .• 3 5 157 007.85 20.7 010.60 
008 000.40 058 002.90 108 005.40 158 007.90 208 010~70 
009. 000.45 059 002·. 9.5 109 005.45 159 007.95 209 010.75 

:-1 
010 000.50 ·060 003.00 110 005.50 160 oo-s.oo 210· 0 10. 8'5. 
011 000.55 .061 003. 05 111 005.55 161 008.05 211 OJ0.90 
012 000.60 062 003.10 112 005.60 162 oos.10 212 011.00 

:-1 
013 000.65 063 003.15 .11 3 00 5 •• 65 163 OOB.15 213 011 .os 
014 000.10 064 003.20 114 005.70 l 6't oos.20 214 011.15 
·015 000.75 065 003.25 115 005.75 165 008.25 215 o 1 r. 2 o 
016 ooo.so 066 003030 116 00'5 0 80 166 008.30 216 011.30· 

·.-l 017 000.85 067 003.,35 117 .005.85 167 ooe.35 217 011.35 
018 000.90 068 003·. 40 ·118 005.90 168 008.40 218 011.45· ....... , ... 

019 000.9? 069. 00 3 • '• 5 119 005.95 169 008.45 219 011.so 

d 020 001.00 070 003.50 120 006.00 170 008.50 220 011.60 
· .. 021 001. 0.5 071· 003.55 121 006. 05 171 008.55 22,l 011.65 

022 001.10 072 003.60 122 006 .10 172 ·ODS.60 222 011. 75 

~ 
•• -~.· .•. 023 o_o 1. 15 073 003.65 123 006.15 173 008.65 223· 011.ao 

·- ~ 024 001.20 07 '• 003.70 124 006.20 174 068.70 224 011.90 
,_. 025 001.25 075 003.75 125 006.25 175. oo.a. 75 225 011. 95 

026 001.30 .076 003.80 126 006.30 176 008.80 226 012·.05 

J .. 0.27 001.35 077 003.85 127 006.35 177 • ooa. as 227 ·012.10 
028 001.40 078 003 .. 90 128 OP6.40 178 008.90 228 012.20 
029 001.Lr5 079 003.95 129 006.45 179 008.,95 229 012.25. 

--1 
.• 030 001.50 080 004.00 130 006.50 180 009.00 230 012.35 

031 00-1.55 _0-81 OO't.05 131 006.55 181 009.05 231 ·012.40_-
032 001.60 0:S2 00 1t.10 132 006.60 182 009.10 232 012.50 

J 
033 001.65 083 004 .. 15 133 006.65 183 009.15 233 012.55 
034 001.10 084 004.20 134 006.70 184 009.20 234 012.65 
035 00 t. 75 085 004.25 135 006.75 185 009.25 235 012.10 
036, 001.80 -086 004.30 136 006.80 '186 009.30·236 012~80 

__l 
037 001.85 087 Q04,.35 137 006.85 187 009.35 237 012.85 
038 001 .• 90 088 004.40 138 006.90 188 009 0 Lt 0. 238 ·O 12 • 9 5 
039·.001.95 OB9 00 1~,. 45 139 006.95 ·189 009~45 239 ·013 .. 00 

I 
.o,tb 0~)2 • 00 090 004.,50 140 007 .. 00 190 009.50 240 013.10 
041. 002.05 091 004 .. 55 1 L~ 1 007.,05 -191 009.55 241 013.15 
o,;2 ·002.10 092 oo,,.60 l't2 007.10 192 009.,60 2 '• 2 013.25 

J: 043 002.1? 093 GOit_., b5 'l 1t3 007. 15 193 009.65 243 013.30 
044 002.20 094 0.0.4. 70 l 1t't -001·.2_0 194 .009.70 244 013.40 

~- ..... -- ...... ... 045 ·002.25 095 00 11. 7 5 l't? 007.25 195 009~75 .245 013.45· • 
046' 002.30 09 t, 004080 .1 L;6 ·007. 30 196 009.80 24.6 013 .55 

- I 
04 7. 002 • 3 5 097 00'toR5· :147 -007.35 197 009.85 247 013.60 

-- ·-·- --•-- ·04 8 · 002. 4 0 .()9 !:l 004 • 9.0 1'+8 007.40 198 009.95· 248 0.13 • 70·: • ••• M ••--- •--•• - -• --

) 049. 002.45 099 004 0 95 l't9 007.45 199 010.00 249 013.7.5. 

.J 
. ---· 25·0 013· .. as • 251 013.·90 252 014.00 253 014.05 254 014.15 

··-·---···-····-·-. • ·255 ·O 14 • 20 .. - . ····-··-- -· .... . . •••• --- 4• ... ·-··· ---··- .............. -··-···· ... 

J 
,· 

._., ,.' -- ·~J.,.· - ...• --· .. •· -- ....... - ·---·• ··• .. : ....... ·-·•• .. ·· ----•· • .. - .. ., -=. --·· .:_ .. :,_ .. • ... ~ •.••..•. -·--·-· ---•··-• ' _'._. ... - ... ~-- ---· ~ . • . ,·--- ..... _;_ --· .• -·-·····- •....... -~· ---·-·-· : __ _. ····--··-- ··•····--····· 
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·.-·1 
PROCESS CURVE:· 5 NOV 71 

~l --·------- ·------- ---· ---- -·-· ··--·- - ... ···- ... ·--··· .. --. ·----·-- ...... -- - ... --·-- ------· ··-·---- ··----···-····----·- --- -- ··- --- . -- -- . -----. -------·-··--~ • ······-·-- ·•· ·---···--

:--··\ 
I 

·-1 - -····- ···-· ··- --·. --•-· .... : ....... .. - .... • • ••• • - ••••~n•• --·--·•"•"·· -· ·---- . .. , ---- .. -- .. --·- .. : ·- --- .. .. -·--· •-- -- •--·- -

000 0000.0 050 00-55.9 100 0027.5 150 0007.5 200 -010~2 
001 0128.l 051 0055.1 101 0021.1 151 0007.1 201 -010.1 

_____ .. ,.,, .. 002 0126.2 052 0054.3 102 0026'. 7 152· 0006.7·.202 -011. 2 -···-· --- --· - -· 

-1 003 0124.3 053 0053.5 103 0026.3 15.3 0006 •. 3 203 -011 • T. 
004 · 012 2 • 1t 054. 0052.7 104 0025.9 154 0005.9 204 -012.2 

- 005 0120.5 055 0051.9. 105 0025~5 155 0005.5 205 -012.7 .... -- -·---· 

·] 006 0118.6 056 0051 .• 1 106 0025.l 156 0005.l 206 -0.13.2 
007 0116.7 057 0050.3 107 0024.7 157 0004.7 207 -013.7. 

--·008 0114.8 058 00 1t9 • 5 108 0024.3 158 0004.3 ·208 -014.2 .. 

l 
009 0112.9 059 0048.7 109 0023.9 159 0003.9 209 -014.7 
010 9111.0 060 0047.9 110 0023.5 160 0003.6 210 -015.2 

.. --- · 011 0109.l 061 0047.1 1 1 1 0023.1 161 0003.3 211 -015.7 

-1 012 0107.2 062 0046.3 112 0022.1 162 0003.0 2i2 -016.2 
013 0105.3 063 0045.5 113 0022.3 163 0002.1 213 -016.7 

I - 014 0,103. 4 064 00 1+5.6 114 0021~9 164 0002.4 214 -017.2· 
015 0101.5 065 0044.5 115 0.021.5 165 0002.1 215 -0 l 7. 7 

• :] 016 0099.6 066 0044.0 116 0021.;l 166 o·oo 1. 8 216' ~018.2 
.... _ ............ .. 017 .0097.7 067 OO't 3 • 5 . 117 ·0020 • 7 167' 0001.5 217·-018.7 ...... 

018 0095.8 068 0043.0 ns 0020.3 168 0001.2 218 -019~2 

J 
019 0093.9 069 0042 • 5· 119 0019.9 169 0000.9.219 -019 •. 7 
020 0092.0 070 00112. 0 120.0019.5 • 170 0000.6· 220 -020.2 -. .... ... .. -.... --

021 0090.l 071 00'tl. 5 121 0019 •• l 171 0000.3 221 -020.1 

:~ .. -~·:_:-: 022 0088,.2 072 0041.0 122 0018.7 172 0000.0 222 -021.2 
·- - - 023 0086.3 073 0040.5 123 0018.3 173 -000.3 223 -021.7 

i , I / 
024 0084.4 074 00 1tO.O 124 0017.9 174 -000.6 22 1t -:-022.3 
025 0082.5 075 0039.5 125 0017.5 175 -000.9 225 -022.9 

.. -1 026 0080.6 076 0039.0 126 0017.l 176 -001.2 226' -023.5 • 
027 0078.7 077 oo 3 a. 5 127 0016 •• 7 177 -·001.5 227 ~024.1. 
028 0076.~8 078 '0038.0 12-8 0016.3 178 -001 • 8 228 -024.7 

J 
029 007lt 0 9 079 0037.5 129 0015~9 179 -002.1 229 -025.3 
030 0073.0 080 0037.0 130 001s.s· 180 -002.4 230 ·-025.9 
031 0071.l osi 0036.5 131 0015.l 181 -002.7 231 -026.5 
032 0070.3 082 0036.0 132 0014.7 182 -003.0 232 -021.1 

J 033 0069.5 083· 0.035.5 133 00,14.3 183 -003.3 233 -027.7 
034 0068.7 084 0035.0 134 0013~9 184 -003.6 234 -02 8 ~ 3 

... -- -- ·-· , .. 035 0067.9. 085 003'~.5 135 0013 0 5 185 -00_3 • 9- 235 -028 • 9-
. -I 036 0067.l 086 0034.0 136 0013.l 186 -004.2 ·236 -029.5 

037 0066.3 087 0033.5 137 0012.7 187 -004.5 237 -030.l 
038-0065.,5 088 0033 .• 0 138 0012.3 188 -004.8 238 -030.7 ... 

_J 

039 0064.7 089 0032.5 139 0011.9 189 -005.1 239 -031.·3 
0 110 0063,.9 090 0032.0 140 0011.5·190 -005 ·'• .240 -031 .. 9 

• 041 0063.1 091 0031.5 11tl 0011.1 191 ·-005.7 241 -032.5 
042 0062.3 092 0031.0 i 1t2 0010.7 192 ..:.006.2 242 -033.l 

_I. 0't3 0061.5 093 0030.5· 143 0010.3· 193·'-006.7' 243 -033.7 
···---- ••·• .... , ..... 04 1t '0060.7 094· 0030,.0 144 0009.9 194 -007.2 244' -034.3•-" .. ,, • . . . .. . ..... ---· .__ .,. 

045 005909 095 0029.5 145 00'09 • 5 1.9 5 • - 0 0 7 • T 245 -034.9 

_I 046 0.059 .. l 096 0029.l 146 0009.l 196 -008.2 246 -035.5 
047 0058.3 097 0028.7. 14 7-· 0008 • 7· 197 ;,.008.1 247 .-036 • l· ...... --····-··· --··· ..__, -··· 

·._J 048 0057.5 098 0028.3 148 0008.3 198 --009.2 248 -036 .• 7 
049 0056.7. 099 0027.9 149 0007.9 199 -009.7 249 -037.3 

__I 250 -_037.9 ?.5 1 • -038.5 252 -039.l 253· ·-039. 7 254 ~040.3 
255 -040.9 

J ··- ---- ...... --·-· .... --- . -- - .. - .... ... - ... ·-···-· ----. ···-·· ... -..... -·· .. , . - ,. - -- -- .. - . .. ---- ----. -· -·--------------~----··--·- ··----------------·. -- -· ., •• . . 
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\ 
PR0C:;:S2 B·~Ol-t 11 )fov 71 J-8: 

·-, ... 
170 Series -i rrograms 

-··,) 

-\ 000 -00.10 050 008 .• 18 100 030.54 150 045.54 200 054.54 
001 -00.10 051 008.64 101 030.84 151 045.84 201 0!54.69 
002 -00.10 052 .009.10 102·031.14 152 046.14: 202 054.84 

-1 003 -00,lO () 5 3 009.56 103 0 3 l • 1t 1t 153 046.44 2 C) 3 054.99 
I· 004 --00 * l 0 0 5 C+ 010002 i Q lt 031.7!.t 154 046.74 204 0:S5.l4 

. 005 -00.10 055 010.48 105 032.04 155 047.04 205 055.29 

·1 006 -00.10 056'010.94 106 032.34 156 047.34 206 055.44 
007 -00.10 057. 011.40 107 032.64 157 047.64 207 055.59 
008 -00.10 05 8, Ol'l.86 10!:: 032.94 158 047.94 208 055.74' 

:-i 0-09 -00 .. 10 059, 012.32 109 033.24 159 0 1t8 • 24 '209 055.89 
010 -00.10 06J 012.78 110·033.54 160 0 1t&.5 1t 210 '056004 
011 -00.10 061 013.24 111 033.Blt: 161 048.69 211-056.19. 
012 -OQ.10 062 013.70 112 034.14 162 "048.84 2_12 056.34 

-·1 013 -00.10 063 014.16 1 13 0-34.4't 163 048.99 213 056.49 
014 -00.10 064 0 l'+. 62 114· 034.74 16-4 049.14 ,214 056.64 
015 -00.10 065 015.08.115 035.04 165 049.29 215 056.79 

,--\ 016 -00.10 066 015.5 1t 116 035.34 166 049.44 216 0'::i_6.94 

' .I 017 -00.10 061 016.(?0 117 035.64 167 049.59 217 057.09 
018 -00.10 068 016.46 118. '035.9l+ 168 049.74 218 057.24 

'·-1 019 -00.10 069 016 • 9_2 119 036.24, 169 049.89 219 057.39 
.d 020 -00. l·O 070 017.38 120 036 • ::i4 170 050.04 220 057 • 5 1+ 

021 -00.10 071 017.84 121 0'36. 84 171 050.19 221 057.69 

G!.~. 
022 -00.10 072 018.30 122 037.14 172 050.34 222 0 5 7 • 8 '• 
023 -00.10 073 018.76 123 037.44 ~73 050.49 223 057.99 . ·l - 024 -00.10 074 019.22 124 037.74 174 050.64 224 058.14 !~-• 

025 --00.10. 075 01-9 •. 68 125 038.04 1'75 050.79 225 058.26 

:_--\ 
026 -00.10 076 020.14 126 038.34 176 oso·. 94 226 058.38 
027 -00.10 077 020.60 127 038.64 177 051.09 227 058.50 
028. -.00~ 10 0 7 El 021.06 12B 038 • 94· 170 051.24 228 058.62 

·J 
029 ·-oo.. 1 o 079 02.1. 52 129 039~24 179 051.39 ·229 058.74. 
030 -oo .• io 080 021.98 130 039.54· 180 051.54 230 058 • 8,6 
031 -00.10 081 022.t+4 131 039.84 1 8 l • O 5 l • 6-9 231 058.98 

·032 -00.10 082 02.Z;,90 132 040.14 i82 051.8 1+ 232 059.10 
: I · 033 000.36 0£33 023.36' 133 040. 41. lf3 3 051.99 233 059.22 
' I 052.14 034 000.82 on 4 023.SZ 134 040.7ft 184 2 3.4 059034 

035 001~2<1 085 0 2 t. • 2 8 135 041 • 0'+ 185 052.29' 235 059.46 

J 
0,36 001.74 C:i'86 .02 4 • 74 136 041.34 186 052.44 236 059.Sfl 
037 002.20 087 025.20 137 041.64 187 05?.59 237 059.70 
03!1 OO2.6f; 0 r, II 02.5.66 138· 041.9 1-t . . 188 052.74 238 059.82 ~ J ,J 

i :1 
039 003., l 2 0-:39 02c:.,A12 • 139 01+2 • 2'4 189 052.B9. 239 059s94 
O·'.tO 003.".:,d 000 02~, .. :;s 1 ,, CJ 0 't 2 n 5 4 190 053.04 2 1t0 060 •.. 06 
041 0 0 ft • 0 1, O'.Jl 027,.J!t 1.,, 1 042sH4 191 053.lS' 241 "060.18 
0', 2 oo:, • 50 092 027.50 1112 0-4 3 .14 192 -053 .·34 2 1t2 060.30 

LI 0't3 00 1,.96' 093 027.96 143 0,,3.,,4 193 053. '~9 2 lt3 060.42 
0 114 005.4? 09 11 028.42 1'14 043.74 19'1 053.64 244 060.54 
0 1, 5 00501.Hl 095 028.88 1'•5 044.04 195 053.79 245 060.66 • 

LI 
0',6 OOb,34 096 029.~4 l't6 044.34 196 053 •. 94 246 06 o .• 7 !l 
(Jit7 006.80 097 029.64 . 1<17 044.64'.197 054.09 247 0.60.90 

-H 048 007.26 098 029.94 148 044.94' 198 054 .·24 248 061_.02 
-..... __ .,,.,., 049 001.12 099 030.24 149 045.24 199 054.39 249 061.14 

,_\ 2.50 061.26 251·061.38 252 061.50 253 061.62 2_54 061.74 
255 061.86 

~I J 
,, ······ .... 

~~Approved for Release: 2024/06/06 C05027392 



-coso27392 
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·.__. 

J 
_.l 

.J· 
j~ 

j 

WORD NUHBER 

0-0 
0-1 
0-2 
0-3 
0-4 
0-5 
0-6 
0-7 
0-8 
0-9 
0-10 
0-11 
0-12 
0-13 
0-14 
0-15 
],-0 
1-1 
.1-2 
1-2 
1-2 
1-2 
1-2 
1-2 
1-2 
1-2 
1-2 
1-3 
1-4 
1-5 

· 1-6 
• 1-7 · 

1-8 
1-9 
1-10 
1-11 
1-12 
1-13 
1..:14 
1-15 
1-14/15 
1-15 
2-0 
2-1 
2-2 
2-2 
2-2 
2-2 
2-2 
2-2 
2-2 
2-2 

Approved for Release: 2024/06/06 C05027392 
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BIT 

(1) 
(1) 

1 
2 
3 
4 
5 
6 
7 
8 

(1) 
. (1) 

15. 

1· 
2 
3 
4 
g 
7 
8 

LABZL 

SFSl 
SFS2 
FSSl 
FSS2 

-+CH2 
-ClO 
EXPl 
EXF2 

DESCRIPTION 

.sub frame sync 1 
sub <rau~ sync 
frame s;y-nc 
fr"~ma sync· 
+ cell 2 
- celJ. 10 
experirr..:mt 1 
cxpn· i:-:,..-:nt 2 
+vol~_., st:·,11scj. .... 

2 
1 
2 

DEGON 

l 
2· 
3 
4 
5 
6 
7 

·8 
0 
I 

-VSR ~v0l t £'1:'::!Sor • 10 
mrro reaction wheel tachomzter ll 
HAGX 
HAGY 
HAGZ 
ABlA 
ADlB 
SFS3 
SFS4 

.!\Dil 
ANDl 
AND2 
ANDJ 
AND4 
AND5 
AND6 
AND? 
Ai'\JD8 
V'TIM 
+ CM3 
-Cll 
EXP3 
EXP4 
5VCL 
RlAG 
R2AG 
BLEN 

+ Ci{l • 
-Cl8 
RWSl 
RWS2 
SPRO 
~PCT 
SFS5 
SFS6 
C1illE 

·CZBU 
DL.EN 
TRST 
DLSS 
DLSB 
EXSC. 
EXBU 

x axis maf:netometer . 
y axis mat;netometer 
z ax::..s rJ:.tgnetometer * adcole bits la-7a * adcole bits lb-7b 
sub frame sync 3 
sub frame sync 4 
address indicator 1 

• 40d la 
40d 2a 
40d 3a 
4Od 4a 
40d lb 
40d 2b 

.40d Jb 
40d 4b 
PCM irernier -time 

• + cell J 
- cell 11 
experirr.~nt 3 
experiment 4 
5 v0lt calibrate 
age receiver l 
age receiver 2 
boom length 
· + ce_ll 1 
- cell 18 

13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Jl 
32-

re~ction wheel speed 
reaction wheel speed 
r~action wh8cl speed 
reuc:i:.ion.wheel speed 
sub fraue S;'/DC 5 

control 

sub. -frame 5ync 6 
command enable 
cornrr,and en.able backup 
data link enable 
timer reset 
dr1ta. link system 
data link system backup 
execute 
execute backup 

33 
34 
.35 

pproved for Release: 2024/06/06 C05027392'---------------
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-i 

-I -1 
. ,--! 

·-1 

:-l 

] 

-1 

j 

~-~ 

J 
J 
J 

WORD NUI·fBER 

2-3. 
2-3 
2-3' 

: 2-3 
2-3 
2-J 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 

. 2-13 
2-14 
2-14 
2-14 
2-14 
2-14 
2-14 
2-14 
2-14 
2-14 
2-15 
2-15 
2-15 
2-15 
2-:1? 
2-15 
2-15 
2-15 
2-15. 
3-0 
3-1 
3-2 
3-2 
3-2 
J-2 

·3_2 

3-.2 
J-2 
. .3-2 • 
3-.2· 
·3-4 
3-5 
3~6 
3-7 

Approved for Release: 2024/06/06 C05027392 
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BIT 

1,2;3 
4 

5,6 
7 
,$ 

(1) 
(1) 

1 
2 
3 
4 
5 
6. 
7 
8 

1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
3 
4 
5 
6 
7 
8 

(1) 
(1) 

:i·iliJ{f) 

HSUP 
HCLK 
:,:RTE 
ANDI 
OSCL 

• +CH4 
-Cl2 
EXP5 
Zx.?6 
Tl9S 
T24B 
PTCl 
PTC2 
DLTl 
DLT2 
BCON 
BCOF 

• BCIO 
BFRI 
BiHN 
BFEI 
BTHR 
DLRI 

RWCT 
SPED 

.' STAT 
FORS 
PRSC 
CONT 
DIRT 

SFS7 
SFS8 
PCMS 
THCH 
l•fODC • 
PCMH 
PCHH. 

PCMD 
TSFH 

+ CH5 
. -ClJ 

S.TI'7 
EXP8 

D~3CRIPTION 

r.,cmorJ control 
memory suofrm.11e 
r:iemonr clock freq1~cncy 
rr~·~!tlornJ rate 
a-d indicator 
oscillator 
t C-?11 4 
- C'3ll 12 

37 

exoeriment 5 39 
• experimm~t ·6 . hO 
tl9 scp temp-2rature ..'J. 
t24 battery bypass temp-:;rature 
control 1 pressure transducer 
c·on·trol. 2 pressure tr-ansducer 
dl timer c.mcil 45 
dl timer cmd2 46 
boom central 47 
boom on-off 

.boom in-out 
boo,rr full. retract indicator:· 
boom mi~ indicator 
boom full extension indicator 
boom tip r:~ss release •indicator 
dl boorn release indicator 

·reaction wheel coritr,,;,l 48 
speed on'."'off reaction_whcel 
reaction wheel on~off 
forward-reverse ·reactionwheel 

42 
43 
44 

. primary-secondary pc:wer amplifier 
control pri:;iary-secondary 
forward-riwerse indicator 

subframe sync 7 
subfrnne sync 8 
pcm status 
FCH ti.min.~ chain 
multiplex.Jr, 

. : memory on-off • 
. pcm p0wer rebister 

pcm data link-on-off 
time of .first memor1.r sarr.ple 

cell 5 
- cell 13 
. experiment 7 
experiment 8 

·._ 49 
50 
51 

53 
54 
55 
56 

Approved for Release: 2024/06/06 C05027392 
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-·1 

~1 J 
-1-

··-1 

--·1 

:···1 

-~. 

]'~ 

J 
J, 
• ·1 

J 

'J 

Ju 
_! 

J 

WORD NUHDER . 

3-8 
3-9 
3-10 
3-11 
3-12 
3-13 
3-ll~ 
3-14 
3-14 
3-14 
3-14. 
3-14 
3-14 

.3-14· 
3-14 
3-15 
4-0 
4-1 
4-2 
4-2 
4-2 
4-2 
4-~ 
4-2 · 
4-2 
4-2 
4-2· 
4-3 • 
4-4 
4-5 
4-6 
4-7 
4-8 

·4~9 
4-10 
4-11 
4-12 
4~13 
4-14 
4-15 
5-0 
5-1 
5-2 
5-3 
5-4 
5-5 
5-6 

• .. 5-7 
5-8 
5-9. 

·s-10 
·s-11 
5-12 

•··_. _Approved for Release: 2024/0.§L_Q.6 f95£~J~39fl . 

BIT. • 

l 
·2 

3 
4 
5 
6 
7 
8 

._ 

(1) 
(1) 

LA3EL· 

+ SVM: 
.-sv:-1 
T2PK 
Tl5S 
TJt_B 
Tl~-B 
TECO 
THRl 
THR2 

- THlH • 
TH2ff 

.THHL 

SPA2 
SFS9 
SFlO 
BACT 
CCOF 
CCHL 

• BI30F 
BBEN 
·P-t:ss 
P-BS. 

.UNVO 

+c:i-!6 
_ .-Cl4 

." ·.•.EXP9 
EXlO 
+VSR 
-VSR 
+BTI;l 
"'."'BT~1 

1- CIM 
+·DIM 
-CIM 
-DIM 
·SFll 
.SF.12 ·_ 

+ sec volt monitor . 57 
sec volt n:onit-:,r 56 

. t2 'perd-i: temper.itur_e · 59 
tl5 scp:L. te::.pe.:-r.tture 60 
tJ b,ti~ter_y t~rq::ierature t-s.cic 61 
t4 b,c:.tt,n-7 te1t1p,,rature -sec 62 
thru.f;"ters ccntrol • 6J 
thrui~tlo:> 1 o!'l-off 
thrus tf~r 2 en-off 
Thruster 1 heater- on-off 
thru:.1-tcr 2 heater ~n-off 
thruster hi-lo 

spave 2 64 
sub i'rame sync 9· • 65 
sub f'r~.rne • sync 10 . 66 
battery control 67 
charee·ccntrol on-off 
charge .control hi-low 
battery bypass on-off 
battery bypass enabl~ 0n-of.f 
pri!nary-secondarJ plus batt·ery select 
primary-second2.ry minus battery selec' 
un·d'ervoltage on-of.t 

68 
+ctll6 ~ 
--cell 14 70 
experil;ient 9 . 71 · 
experim~nt 10 72 
..,_ volt sensor 73 
- volt .. sensor 74 
+ battery. temperature . 7 5 
- battery teri1perature 76 
+ chi3.rge current monitor 77 
+ discharee • current r::oni tor 78 
- cbar;_:;e current -monitor 79 
- discharg" current moi,itor 80 
sub frame sync 11 81 
sub frame -S;,'Tlc 12 82 

BJ 

+CH7 + cell 7 
-Cl5 .· -- cell 15 

(1) E;Q.l exp~rim0nt .11 

84 
85 
86 
87 
88 
89 
90. 

(1) EXl2 experiment 12 
+ BAT + batt~ry tenperature 
-BAT - ba.ttery te;apera-ture 
TlOH TlO hcl temperature 
Tl6S tl6 scp 2 temperature 
T203. t20 scp tube temperature. 

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

-l -~ 
) 

,,~ 
J·..J 

~l 
]· 

J 

J 

WORD N:tH-1BER. 

5-13 
5-14 • 
5-15 • 
6-0 
6-1-
6-2 
6-3 
6-4 
6-5 • 
6-6 
'6-7 
6-8 
6-9 
6-10 
_6-11 
6-12 

•. 6-13 
6-14 
6-15 
7-0 
7-1 
7-2 
7-3 
7~4 
7-5 
7-6 
7-_7 
7-8 
7-9 
7-10 
7-11 
7-12 
7.:..13 
7-14 
7-15 

3-3 
3-3 
3-3 
3-3 
3-3 
3-J 
3-J· 

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

(2) 
(2) 

(1) 
(1) 

(2) 
(2) 

(1) 
.(1) 

·-

1 
2 
3 
4 
5. 

6,7,8 

LABEL 

. T21B 
T22C 
T2Tl 
SFi3 
SF14 
E.171 
El72 

+Cl-:8 
-Cl6 · 
EX13. 
EX14 

• T8S1 
T9S2 
Tl7I 

• Tl2B 
TlJI 
Tl40 

+SCH 
-SCi\1 

• SF15 
SfJ.6 
El73 
El74 
+ CH9 
-Cl7 
EX15 
EX16 
T5TK 

• NlTP 
m\'TP· 
Tl8B 
BTEH 

.TlPP 
PTTl 
PTT2 

PLST. 
OREN 

.AOW 
HKSR 
ATHS 
TINR 

• BIRD 

DESCRIPTION 

t21 b2.ttery 3 te::1perature 
t22 en con temp-~r2.ture · 
t2Jv con temperature 
sub frame sync 13 
sub fra:::e sync 14 
experiE1-3r1t 17-1 
e:xperirnent 17-2 
+- cell 8 • 
- cell 16 
experiment 13 
e;,q)erb:.ent 14 
t8 skin 1 temperature 
t9 skin 2 temperature 
tl? inner sc2 temperature 
tl2 bb tenperature • 
tl3 inner scl temperature 
tl4 out sc temperature 
•t- sci monitor 
- sci moni_tor 
sub frame sync 15 
sub frame· sync 16 
experiment 17-3 
experiment 17-4 
+ cell 9 

. - cell 17 
experiment 15 

· experiment 16 
t5 ta.nk temperature 
nozzle· 1 temperature 
reaction wheel temperature 
t18 bb sc2 te_1aperature 
boom temperature 
tl pcm pk temperature 
tank 1 pressure.transducer 
tank 2. prcs:sure transducer 

94 
95 
96 

·97 
98 
99 
100 
101 
102 
103 

· 101,. • 
10'5 
106 
107 

•. 108. 
109 
110 
111 
112 
113 

·11h 
115 
116 
117 
118 
119 
120 
121 
1:22 
1.23 
124 
125 
126 
127 
128 

playloa.d status 52 
ord:~nce • enable on-off 
altitude ordance enable on-off 
housekeepi~g sensors on;..off 
analog tm on-Off 
timer· 20-50 min 

-spacecraft id 

Approved for Release: 2024/06/06 C05027392 
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·1 
~1 .) 

7 

.·-1 

] 

. ___ ·I 

] 

j 

3'-~ 
~! 
--l 

.J.· 

I 
.,_J 

. ...l 

• J 

_J ~ 
•. _ _) 

J 
J 

. . 
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(1) E..'--per:i.m,-:nts 1 thr,1 l:6: 

Bit 

1 
2 

.3 
4 
5 
6· 

.7 
8 

_Label 

CFTA 
CPTB 
PAR 

.• EXPN 
CPXl 

. 0PX2 

(2) Experimer:it 17: 

m;scm. PTION 

option a-on-off 
op·::.ion b on-off 
PAR on-of.f 
expn on-off 
option xl en-off 
option x2 on-off 

WORD NUMBER BIT. • •.. LABEL D~SCRIPTICN 

·6-2 l E7-l :c.xJ.7-1 
6-2. 2 E?-2 ex17 ... 2 
6-2 · J E?-3 • ex17-3. 
6-2 4 E7-4 ex17-4 • 
6-2 5 E?-.5 -cxl?-5 
6-2 6 • E?-6 exl7-6 
·6-2 7 -E7-7 ex17-7 
6-2 8 E7-8 ex17-8 

6~~ .., 1 E?-9 eYJ..7-9 
6~3 2 L?lO c:-tl7-10 

. 6-3" 3 E711 exl.7-11 
·6-J 4 :·_E7U exl?-12 
6-J 5 E713 exl7-13. 
6-3 6 E714 · exJ.7-14 
6-3 7 • E715 etl?-15 

•• 6-3 8 E716 ·e.:µ7-16 

7-2 1 E717 exl?-17 
7-2 2 E718 .. exl.7-18 • 
7-2 3 .. E719 ex17-19 

·.1-2 4 .E720 .exl?-20 
7-:2 .5 E7G4 exl7 group 4 
7-2 6 E?GJ exl? group 3 
7-2 7 E'i7G2 exl7 group 2 
7-2 8 E7Gl • -·exl7 t;roup 1 

Approved for Release: 2024/06/06 C05027392 
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(2) E:~eri:~.ent 17 (cont.) 

:-1: 

~-

7a -~J. --

] 

] 

]··. 

7-3 

BIT 

1 
2. 
·3 
4 
5 
6 
7 
8 

5I.J-1A thdt 
SI .r~u slnu o~-off 
SL>i3' slm3 on-off 
SL':2 sl.i:Q on-off 
0 T '!') 

.u.t,J.H,~ • a-d,i x2 011-c.t'f 
i\JX3 adj x3 ·pn-off 
ADJ adj cn-cJ:'f 
:",J L.3 2.dj i1 ... ,,,, oq-off 
AJL2 adj' , ') ...... qr:.-off 

Approved for Release: 2024/06/06 C05027392 
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I 

• I 
I 

.• l 

I 
'. l 

: l 

7~) 
.:--:-1 

• .1 

_j 

I . 
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"~-, 

') 
-1 5.\~IPL[ lH1(l 00 3:1 '.J l; In 2/i t•H:~ 

I 
I' /L 17:'. ~ V 54)2 .<JBr (' F°'\E:J 1~,10 RIIH 01 AGS TJH: CNT~ ,100 0 I 3 127 RE ~,ET TIMF 31 ll lll uo 00 

•V5R - ~)t~ i~!.-.' T :i M.-\c.;:,.: f',,\(,\' ~1 ~\ (,.:. .! 3.111 Ai' l<' ~tC l i'~ Ans 11 M[ 
05,9(,9 llO,•I• l l C'UO.('l' 3. ~\ th1 } • • . .J't-,~-~l l • :1 '-. ll(l ,- -1Ll 2 {'~~ () L1L10 JI,, 03 "' 21.-. .. R,1 
2'2 • &OLl ?4,BClO J:, ~l • ;·. ('l O,c'H ().~'l17~' ~1 • OC·,~ : :10 2 0L'0 f 001 3)0 03 :1 L~ •. -.4 
L10 .• 2·i:3 00, l 7.9 i..l J5 •.:, 7 o. }'0_0 u. ~.1(: ;:; ~) •. 8 (':, 2 •:Jo 0('(1 .0i..12 Jll' o:, ,, 7 6 • L'B 

·-1 0?,311. ll ~l • " ~·:.B ti ~-c::~ .. l .: 6, ~-:t(_,~ 0 •. J~' ::- 7 -~. 8•1t,,) .: JO ,· ,Ol) O (1()3 3 IL' 03 2, 2t- • 7 .2. C 

05,311 o~.1~1 b S 5 • .. ~ 1 l· • ~.:. t-.'.. 0,}9:·.' :.,, •. 2 ~-;,.1 (l ,JO ? o,,o- ('()4 310 03 ,- 27,3-c 
l'0.~23 00. le 7 - ti~:;• l ~- b,~~c,4 o.~,;,::~:, 0 ,.8.:..o 3 :JO C't'O OU5 310 03 2'/ 28.l~l) 

00,227 OD,183 & '.,j-~ --~19 6 .·5.:. l,~, o.J2:-:7 ;) • :;~ ,, 3 :JO 2 ('i,_1(1 C'llt 3·ll' 03 2, 28.6t.f 
00,223 oo. n 9 6~~-·i,.:: &.54t,4 0,.J~,:,:; Cl. ~,.:,03 :oo 2 000 007 .HO 03 27 ,9,28 

---l SA'IPLE J()OJO l 31S 12 18 JI ·-1~;, s ... :~:.F ;::·-_.\ '}E 

5\/CL RlAG R,2l\·0 BLE:, +CMi -C-1 d =,s1 H1,S2 ~-\CT t~ AGS Til<E 
0, 5 311 0,.,701- U • l)f 9~ 03S!JLiO. 196.~0 12~ •• 00 ,0 ::iifro O{h:ll,(iQ 011, 310 03 Z9.92 
2,2400 2 • .:-.600 3,642C 00(119~ OOJ. °?,V :JOG• -t4 (' :JOl;('l O'C'!-~'ODU L' I 7 310 03 2·; 30,56 
0,0223 0, J!H 3 0. 3 4-G ~ 00:>i;D:' 000,,~ 000 •. o 2 C·,-JOOC 000000 016 310 03 27 31.20 
l',5264 0. S"R.2 A b • 5-~ l 5 06.54 b 4 002,"3 004 • :):\ c:0000 00,-)0.QO 019 :; 10 03 27 3:1, 64 

--·1 
a ;.s 311 l1.'.>828 6.5'.>0~ 06;,, 6 1t 039,50 ;,24 .• ~o L'..'J00Ll OODUGO 020 310 0·3 r 32,48 
C,0227. 0,Jl83 6,551$ 065464, 002_,33 J04,o3 l :· 2 '• 2 '• 002424 021 31 C: 03 27 33,12 
0,0223 O,Jl83 6.5;15 0651,,1,4 002 .• 83' :)U4 • o3 r:JOOO OOJOJO 022 310 03 <• 33,76 
0,0223 O,Jl79 6.5~06 06~·464 002.•l::3 J04,o3 L·-: 0000 000000 023 310 03 27 34,40 

SAMPLE OOClJ02 315 11 1-8 36 :HJ 5.15FRA'\E 2 

--·1 Tl9S T24B . PTU PTCZ DLTI DLT.: =coN R·;,Cl f\CTR ABS TI f',E 
0531,1 0578,1 00.0£,5 38,600 0 196~0 0,\2400 v:0000 OCDOOO 032 310 03 27 35,04 
2240.o 2460,0 3"6.200- 00,194 000070 000044 c:oooc 000000 033 310 03 z. 35,(:8 
0022,3 0017,9 ll3, 5'08 03,602 OOOC:;.7 JOOOc,2 c:0000 00000·0 034 310 03 2, 36,32 
0526,4 0582,8 (,!',, 515 65 • 46'• OOJZn J004D3 c :-0000 oouooo 03.5 310 03 <i 36,96 
0531,I 0578,1 &5,509 65.464 003920 0024.oO C:0000 ocoooo 036 310 03 27 37,tiO 

~1: 
0022,3 0017,9 65,521 65,464 0002e3 ll004u3 . C,)2424 002424 037 310 03 27 38,24 
0022,7 _0018,3 65.5'06 65,464 0002:37 0004D3 ~ :,ootio ooocoo 038 310 03 27 3tJ..66 
0022,7 

-. 
0 018, 3 6'5.518 65,464 OOJ253 000463 C::'0000 000000 039 3'10 03 27 39, 52 

SAMPLE 000003- 315 12 18 41 ;,\RJ 5UflFRA 'IE 3 
+SVl•l -5VM T2P< Tl 5S T3+3 T4-b ,HHH SPA2 MCTR ABS TIME 

~ 
05,311 05,828 0089,0 ***** 19&0,0 1240,0 C::'0000 000('00 048 310 03 27 40, 16 
22,,400 24,600 **''*** 0019,4 OOJ7,0 0004,4 00000 000000 049 310 03 27 40,80 
00,223 00.-1 79 0346,8 0380,2 0009,8 0006,2 'CcOOC!O 000000 050 310 03 27 4 l ,44 

···-· 05,264 05,781 -002,7 -007,2 0028,3 00.46,3 C.)0000 000000 ·C• 51 310 03 27 42,08 
05, 311 05, 828 -001,8 -007,2 U392,0 0248,0 CJOOO(l OOOGOO 052 310 03 27 42,72 

·~ 
00,223 00,179 -002,7 -007,2 0028,3 00ft0'.3 (J2424 001300 053 310 03 27 43,36 

7 00,223 00,179 -001,B -007,2 0028,3 0046,3 LJOOOO 000000 • 054 310 03 27 44,00 
00,223 00,183 -0.02, 7 -00'/,2 0026,3 oo,,6,3 ~JOOOO oouooo 055 310 03 27 44,6'4 

SAMPLE 000004 31~ 12 IA 46 ,n:i S'J3FR/\'IE 4 
+VSI< ->/SR +QT.,~ -LlTM . +Cl~. +DIM -CJM -DIM MCTR ABS TIME 

I 05,311 05.828 0089,5 *·*** * 1,96C!O 1,,2400 C,0000 (l,0000_ 064 310 03 27 45,28 

·1 
2_2 ,200 24,600 *Jdl1Ut 0019,4 0,0070 0,00'44 (,0000 0.0000 065 310 03 n 4 5 .• 92 
00,223 00 • i 1:13 ,0352,8 0380, 2 0,0098 0,0062 c.0000 0,0000 066 310 03 27 46,56 

.-d 05,311 05,TBl -002,4 -OG·7 • 2 0.,02d 3 0,0463 :.oo,oo 0,0000 067 3'10 03 27 47.·z.o 
05,311 05,828 -0_02.4 -C0,7, 2 0 ,.3920 o, 24'o0 ·,.0000 0,0000 068 310 03 27 47,84 
·00,231 00,183 -001,1 -007,2 0,,0283 0,0463 C ,1300 0,1300 069 31'0 03 27 48,48 
00,223 00,183 -OU2,7 -007,2 0,02?,3 0,0463 (,0000 o.oouo 070 310 03 27 49, 12 

·,r 00~ 223 00.179 -001,9 -007,2 0,0283 0,0463 l, 0000 0, 00_00 071 310 03 27 49,76 
SAMPLE 000005 315 12 18 52 ;~;n SUllFRA~E -, 

+SAT -3AT TIOH 1165 TiOS T2li, -T22C T23V MCTR ABS TJl-1E 
0526,4 0.582, 8 0089,5 **~** 1960,0 1240,0 ( '.)OO, 0 OOOG,O 080 31 o. 03 27 50,40 
2260,0 2480,0 ****,Jr 0019,4. 0007.0 OOU4,4 CJOO,O OOU8,0 081 310 03 27 51,04 

___ J 

0022,3 0018,3 0354,7 0360,2 0009,8 OOG6,2 c100.o 0000,0 082 310 03 27 51, 68 -
0531.1 0582,8 -002,1 -007,2 002·s. 3 00'46, 3 cooo.o 000(),0 083 310 03 27 5.2 • 3'7 
0531,1 0578,1 -003.0 -007,2 0392,0 0248,0 : o_oo. o 0000.0- 084' 310 03 27 52 ,96 
0022,3 0017, 9 -002.1 -007,2 002e,3 0046.3 :_ 130 •. o 0130,0 Ob5 31') 03 Z.7 53,60 
007..3,1 0018,3 -002.7 -007.2 002&,3 uo,,6.3 '-:JOO, C cc,oc,,o 006 310 03 27 54,24 
00 22, 3 OOlU,3 -002,7 -007,2 00.26,3 0046.3 :.ooo •. o 0000,0 087 310 03 Z7 54,88 

__! 
SAMPL[ ooiJCJ06 315 12 1e .57 ~.\::iJ ~'JtFRA~iE 6 

T P.:, \ T'IS2 TUI T!2~ Tl ,.1 Ti ltU •SC'': -5CM r-\CTR Vi35 TI ~:E 
l l 7 5 .·::: (;2JG,J OU JI _-5 !)~{: ~j. (J ~ *·1< ._..,. It,*,,:*~ -. • (J(J4 3 (:,.(J231 096 :SID 0:3 2.7 ~5-~2 
**'*** !_;:JI\O, 0 12/;0,0 o·riot ,,?. 0013.2 0013,0 ·:,02 1•8 0,0250 097 ;11'0 G3 2°7 56,lb 
-037 •. _~• G~5h,7 lJ 12 3. 4 -00 ~ ,, • ~ UOIE,3 QO I 8. l :, • 001. 3 D,U247 098 310 03 'i.7 56. bl.J 

J 
1175,(J -(,2:;o. 3 004~.5 01.ru; .,8 -003.3 -002.7 '.,0248 0,U23 I 099 3'10 03 27 5,7 • 4 4 
1175,0 ('2 30, 3 uo,.r.:,. 5 0074,9 0'132.0 OJ?.4,0 -. , 2 2 ,, (J l,UC·OO JvO 310 0'3 {, 7 56.08 
-03'1,9 C'.05() • 7 004"~ • 5 (j(;"76.8 -C':J-3. 3 _0:,2.1 ' .• 0'(1 l;, l,,!.,271 llJI 310 03 "7 ~JO• ·1 I. 
-037,'/ GCPj(,. 7 O(J 1,:i,5 0076,B -0~)3 .• 3 -OC•2. 7 '; • 9r1 I CJ 0,'1240 102 310 03 ;7 ~9;.36 

-037,9 08'.,h,7 LJ(Ji, ~. 5 OU'/6,8 -003,3 -OG2,7 -.... o_u,,2 0,4f-2I ll'3 ::llO 0) cb (JO.GO 

J $LO R,G,.s.u,0,r1 316 I h 47 2b 
'.,A>·\PL C OU.!)JfJ-/ 315 1;, 18 4b f::,a S".JUFRA"1E -, 

T~TK ': 1 r r1 ;;wp r me, flf[,'1 TI Pf' PTT?. PTT) r1crn Al35 T JMf. 
05 31, I 05 Bl.• B 0()8t;.~ "'* t'. -jl-,. l ru.;!1.0 1240.0 ·;o. r,uo 00,.(JOO Q[,~ JIIJ 'J2 28 00,64 
2220,0 ;-11,. !J(1. 0 ***fl,, 001 1)~.'1 0007,0 00()1, ..• , •. • .. o.ono (;C,,0(JO Ul5 HO fJ2 2b ·01.?B 

-J 
00'22,3 CO l !J, 3 0357.f\' (J3!lf;,;i ,)OU',. H on~.:t>.2 ';0.0flO c,ri. (>oo ou,· 310 02 i.'8 01. 92 
0531. 1- r,s1n,1 -\)();,. ,, -oru.?. O!Jli:.3- Q(ll-. (.:, • 3 ·;o .n_rJ.u c,n,r,oo Ob7 310 r,z ti::. 02,.56 
05 j 1. 1 IJ'_juL.B -on;.,. _(JrJ7.? 03:;2,.o I -0740,0 ~;o. uno OO. r)oO - 068 310 r, 2 26 Q,3, 20 
0023,l IJ() \'I.I• J -G02,I _(HJ"l •?. 0028.3 0046,3 ,I, )UO 0 I, 300 (il,9 310 1;2 2U (J,3. ~'· 

~ (1072,3 {10 l n. 3 -001,7 -00 7 • i. IJOlu, 3 v04t,, 3 ';0 .or,u co.r.:oo 070 ,310 ·u2 <8 04,48 
U0{2.3 IJO l f, 9 -lJO 1, B -(HJ7e2 00/b,J 004(, ,3 ·;o.noo ll0,000 071 :;10 o;i 28 o~.12 

_J 

J 
Approved for Release: 2024/06/06 C05027392 



I ,..,. 
__ j 

0 
LJ. L_· ! i. . L-· t_._i :_._J ·L_, LL._l LJ!l UJj ~-J ___ ! _l __ _J _) ___ ) ____ J 0 '-.- .,___J 

u i .... u, 
1J·r-1 \ 

.J 0 
~ ..... . !/ 

N 
...J 
w 

.RATE= 01 FRl:.0 = 1600 RESET TIME 000 00 00 oo· I..D 
VE~Nl[R COUl\llE~ N 

000 000 OU 00 00.00 064 000 00 02 43.84 128 000 00 05 27.68 192 000 00 Ob .11.!;;2 
OUl OQO 00 00 0.2 • 56 065 000 00 02 46.40 129 000 00 05 30.24 193 000 00 08 14.UB 
002 000 00 00 05.12 066 000 00 ·02 48.96 130 000 00 05 32.80 194 000 00 OB.16.64 
003 .000 00 00 07.68 067" 000 00 02 51.52 131 000 00 05 35~36 195 000 00 08 19.20 
004 000 00 00 10.24 068. 000 00 02 54.08 132 000 00 05 3.7·. 92 196 000 00 ou 21.76 
005 ooo oo oo 12.ao 069. 000 00 02 56.,64 133 000 00 05 40.48 · ·197 000 00 08 24.32 
OU6 000 00·00 15.36 070 000 00 02 ~9.20 134 .ooo 00 05. 43.04 198 ooo oo OB 26.ao 
007 000 00 00 17.92 071 000·00.03 01.76 135 00() 00 05 45.60 199 000 00 08 29.44 
008 000 00 00 20.48 072 000 00 03 0,,.32 • 136 000 00 05 48.16 200 000 00 08 32.00 
009 000 00 00. 2 3. 04 073 000 00 03 06.88 137 000 00 05 50.72 201 000 00 08 34.56 
010 000 00 00 25.60 074 0 O O O O ·O 3 0 9 • 4 4 138 000 co 05 53.28 202 000 00 08 37.12 
011 000 00 00 28.16 075 000 00 03 12.00 139 oou 00 05 55.84 203 000 00 08 39.68 

. 012 ooo oo· oo 30.?2 076 000 00 03 14.56 140 000 00 05 58.40 204 0.00 00 Oti 4?..24 
013 000 00 00 33.28 077 000 00 03 11.12 141 00() 00 06 00.96 205 000 00 08· 44.UO 
014. 000·00 00 3~.84 078 000 00 03 19.68 142 DOU 00 06 03.52 206 000 00 08 47.36 

)> 
"U 015 000 00 00 38.40 079 000 00 03 22.24 143 000 00 06 06.08 207 000 00 0!1 49. 92 "U 
"U 016 ooo oo oa 40.96 080 ooo oo 03 24 •. ao· 144 000 00 06 08.64 208 000 00 08 52.48 "U a 017 000 uo 00 43.52 081 000 00 03 27.36 145 000 00 06 11.20 • 209 000 00 OfJ 55.0·4 a 
< 018 • 000· 00 00 •+6.08 082 000 00 03 29.92 146 000 00:06 13.76 210 000 00 08 57.60 < 
CD CD 
C. 019 000 00 00 48.64 083 000 00 03 32.1,s 147 000 00 06 16.32 2"11 000 00 09 00.16 C. 

o' 020 000 00 00 ~1.20 084 000 00 03 35.04 146 000 00 06 18.88 212 000 00 09 02.12 o' .., 021 uoo 00 00 53.76 085 ·ooo -oo 03 31.60 149 000 OD 06 21·.44 213 000" O'O 09 05.28 .., 
;a 022 000 00 00 56.32 086 000 00 03 40 •. 16 150 000 00 06 24.00 214 000 00 09 07.84 ;a 
CD 023 000 00 00 58.88 087 000 00 03 42.72 151 000 00 06-26.56 215 000 00 09 10.40 CD 
CD 024 000 00 01 01.44 088 000 00 03 45.28 152 000 00 06 29.12 216 000 00 09 12.96 CD 
Q) Q) 
1/) 025 ooo oo· 01 04.00 0139 ooo oo 03 47.e4 153 DOU 00 06·31.68 217 000 00 09 15~?2 1/) 

~ 026 000 0.0 01 06.56 090 000 00 03 50.40 154 000 00 06 34.24 218 000 00 09 18.0tl ~ 
N on· 0.00 00 01 09.12 091 DOD 00 03 52.96 155 000 00 06 36.80 219 000 00 09 20.6lt N 
0 028 000 00 01 11 • 68 092 000 00 03 55.52 156 000 00 06 39.36 220 ooo· oo 09 23.20 0 
N N 
.I>, • 029 000 00 01 14·.24 093 000 00. 03 5fl.08 157 000 00 06 41.92 221 000 00 09 25.'16 .I>, 

--- ---0 030 000 00 01 16.80 094 ooo o·o o,. oo. 64 • 158 00() 00.06 41,.48 222 000 00 09 28.32 0 
0) 0) 

--- 031 000 00 01 19.36 095 000 00 04 03.20 159 000 00 06 47.04 223 000 00 09 30.oi:l ---0 0 
0) 032 000 00 01 21.92 096 000 00 04 05.76 160 000 00 .06 49.60 224 000 00 09 33.44 0) 

() 033 .o O O O O O 1 2 4 • '• 8 097 000 00 04 08.32 1-61 000 00 06 52.16 225 000 00 09 36 0 UO () 
0 034 000 00 01 27.04 098 000 00 04 10.88 162 000 00 06 .54.72 226 000 00 09 38 .·56 0 
C11 C11 
0 035 000 C10 01 29.60 099 000 00 Ott 13.44 163 oou 00 06 57.28 227 000 00 09 41.12 0 
N 036 000 00 01 32.16 100 000 00 04. 16.00 164 000 00 06 59.84 .• 228 .000 C,Q 09 43. 6& N 
-...J -...J 
w 037 000 00 01 34.,72 · l O 1 000 00 04 18.56 165 000 00 07 02.40 229 000 00 09 46.24 w 
co 03A 000 00 01 37.28 102 000 00 04 21.12 166 000 00 07 04.96 230 000 00 09 40.80 co 

039 000 00 01 39.B4 103 000 00 04 23.68 167 00() 00 07 01.~2 231 000 00 09 51.::H, N 

040 000 00 01 42.40 104 000 00 04 26.24 168 ooo oo 01 10.oa 232 000 00 09 ·53.92 
041 000 oo 01 44.96 105 000 00 04 28.80 169 aoo oo 01 12.64 233 000 00 09 56.48 
01,2 000 00 01 47.r_yz 106 000 00 04 31.36 170 000 00 07 15.20 234 oou 00 09 59.0.4 o,. 3 000 00 01 50.08 107 000 00 04 33.92 171 000 00 07 17 • 76 235 000 00 10 01.60 
041+ 000 00 01 52.6 1t 108 000 00 04 36.48 172 000 00 07 20.32 236 000 00 10 Ol1.l6 
0115 000 00 01 55.20 109 000 00 04 39.04 173 000 00 07 22.88 237 000 00 l O 06 • 12 
046 000 00 01 57.76 110 000 00 04 41.60 · 174 000 00 .07 25.44 238 ooo oo 10 09.za· 
047 000 00 02 00.32 111 .000 00 04 44~16 175 ooo oo 01 2a.oo 239 000 00 10. 11.84 
048 0 0 0 0.0 0 2 0 2 • 8 8 112 • 000 00 04 4"6.72 176 000 00 07 30.56 ·240 000 co 10 14.40 
049 000 00 02 05.44 113 000 00 04 49.28 177 000 00 07 33.12 241 000 00 10 16.96 
050 ooo oo 02 ·os.oo 114 000 00 04 51.84 178 oou 00 07 35.68 242 000 00 10 19.52 
051 000 00 02 10.56 115 000 00 04. 54.40 179 000 00 07 38.24 .• ·243 o·oo oo 1 o 22..oa 
052 000 00 ·OZ 13.12 116 000 00 04 56.96 180 000 00 07 40.80 244 000 00 10 24.64 • 053 0 0 0 0 0 _O 2 l 5 • 6 8 117 000 uo 04 59.52 181 000 00 07 43.36 ·2t15 .000 00 10 27.20 
054· 000 00 02. l!.l • 24 11s ooo oo os 02.oa . 102 000 00 07 45.92 2'16 OuO 00 10 29.76 
055 ()00 00 02 2::l.80 .119 000 00 05 04.64 1!)3 000 00 07 48.48 ·247 000 00 10 32.32 
056 000 00 02· 23.36 120 000 00 05 01.20 1.84 -000 00 07 51.04 248 oou on 10 34.1:lB 
057 000 00 02 25.92 121 000 00 05 09 76 1 il 5 000 00 07 53.60 249 000 00 10 37.44 
0~8 000 00 02 ··28.48 122 000 00 05 12:32 I86 000 00 07 56.16 250 000 00 10 40.00 
059 000 00 02 31.04 123 000 00 05 14.88 187 .ooo·oo 01 5a.12 251 000 00 10 42.56 
060 000 00 02 33.60 124 000 00 05 17.44 188 000 00 08 01.28 252 000 00 10 45.12. 
061 000 00 02 36.16 125 000 00 05 20.00 189 000 00 08 03.84 253 000 00 10 47.68 
-062 000 00 02 38.72 126 000 00 05 22.56 190 ooo oo oa 06.40 2-54 coo 00 10 50.,4 
063.· 000 00 02 41.28 127 000 00 05 25.12· 191 000 00 08 08.96 255 000 00 10 52.tW 



0 
L1''1_ [ __ !_ L___ I __ l_, L.J ~ LLJ !_-._i __ ; --~i __ "i _l I __I 0 __ , ----

u-· 1·1r·, (J1 

~.J 0 .·•• .. \ I 
N 
._] 

w 
RATE= 01 FREQ= 1600 RESET TIME 000 00 00 ·00 I..D 

HID ORDER CO~NTER N 
QUO 000 00· 0.0 00 • 00 064" 000 11 39 03.04 128 OOU-23 18 06.08 192 001 10 57 09. 12 
0.01 000.00 10 55.36. 065 000·11 49 .58.40 129 000 23 29 01.44 19-3 • 001 11 08 04.48 
002 000 00 21 50~72 066 000 12. 00 53.76 130· oou 23 39 56.80 194 001 11 18 59.64 
003 000 00 32 46.08 067 000 12 11 49.12 131 . 000 23 50 52.16 195 001 ll 29 55.20 oo,, 000 00 43 41.44 068" 000 1"2 22 44.48 132 001 00 01 47.52 196 001 11 40 50.~6 
005 OCIO 00 54 36~f!O 069" 000 12- 33 39.84 133 001 00 .12 42.88 197 GOl 11 51 45.92 
·ou6 000 01' 05 32.16 070 000 12 44 35.20 134" ,001 00 23 38.24 1"98 001 12 02 41.28 
007 000 01 16 27.52 071 000 12 55 30.56 · 135-: 001 00 34 33.60 199 00.l 12 13 36.64 
008 000 01 27 22.88 ·012 000 13 06 25.92 136 .• ·, 001 00 45 28.96. 200 001 12 2 1t 32.00 
003 000 01 38 18.24 0.73 ·ooo 13 11·21.2a . 137 001 00 56 24.32 201 001 12 35 27.36 
01 000 01 49 13r60 074 000 13 • 28 1.6.64 138 .. ,·001 01 07 19.68 202 001 12 46 22.72 
011 000 02 00 08.96 075 000 13 39 12.00 139=.001 01 18 15.04 203 001 12 .57 18.08 
012 000 OZ ll 04.32 076 000 1.3 50 07.36 140:. 001 01 29 10.40 204 001 .13 08 13.44 
013 000 02 21 59.68 on 000 14 01 02.12 141 001 01 40 os;16 205 001 13 19 as.so 
014 000 02 32 55.04 078 0.00.14 11 58.08 ·142. 001 01 51 01.12 206 001 13 30 04.16 
015 000 02 43 5Q.40 079 000 l!t 22 53.44 1113 ,.0'01 02 01 56.48 207 001 13 40 59.52 

:i> 016 000 02 54 45.76 .080 000 14 33 48.BO 144 ·001 02 12 51.84 208 • 001 13 51 i4.88 ')> 
"O 017 000 03 05 ,i1.12 081 000 14 -44 4;► .16 -145 001 02 23 47.20 209 001 14 02 50.24 "O 
"O 018 000 03 16 36. 1t8 0f!2 000 l't 55 39.52 146. 001 02 34 42.56 210 001 14 13 45.&0 "O a 019 000 03 27 31.8'• 083 000 15 "06 34.88 147 001 02 45 37.92 211 001 14 24 40.96 a 
< 020. ooo cu 38 2-,.zo 004 .ooo 15 17 30.24 148 001 02, 56 33.28 212 oor 14 35 36.32 < 
CD CD 
C. 021 000 03 49 22.56 085 000 15 28.ZS.60 149 001 03' o-, 28.64 213 001 14 46 31.68 C. 

o' 022 ooo 04 o·o 11.92 086 000 15 33 20.96 150 001 03 18 24.00 214 001 14 57 -27.04 o' ..., 023 000 .04 11 13.28 087 000 15 5 16.32 15. l 0 o· 1 0 3 2 9 l 9 • 3 6 215 001 15 G.; 2?..40 ..., 
:::a 024 ooo o,. n ou.64 one· ooo 16 01 11.68 152 001 03 40 1, •• 1.2 2"16 001 15 19 17.76 :::a 
CD 025 000 04 33 (.)4.00 ·089 000 16 ·12 01.04 153 001 03 s1.- 10.08. . • 217 001 15 30 13.12 CD 
CD 026 0 0 0 0 4 4 3 5 9 •. 3 6 090· 000 16 23 02.40 154 QOl 04 02 05.44 218 001 15 41 08.48' CD 
Q) 027 000 04 54 54.72 091 000 16 33 57.76 155 001 04 13 oo.80 • 219 001 15 52 03.84 Q) 
(/) (/) 
CD 028 000 05 05 50.08 092 000 16 44 53.12 156 001 04 23 56.16 220 0 0 l 16 0.2 5 9 • .2 0 CD - . 029 000 05 16 '•5.4 1t 093 000 16 55 48.48 157 001 04 34 51.52 221 001 16 13 54."';,6 I\J 030 000 05 27 40.80 094 000 17 06 43.84 158 001 04 45 46.88 222 001 l 6 2 '• '• 9 • 9 2 

I\J 
0 0 
I\J 031 000 05 38 36.16 095. 000 17 1-, 39.20 159 001 04 5.6 42.2.4 223 001 16 35 45.28 I\J 
.i:,. 032 000 0~ 43,: 31.52' 096 000 17 28 34.56 160 0 0 1 0 5 0 7 3 7 •. 6 0 224 001 16 46 40 0 64 .i:,. -- --0 033 ooo·oo o· 2&.as 097 000 17 39 29.92 161 - 001 05 ·1a 32.96 225 001·16 ~i7 36.00 0 
O> 034 000 06 11 2.2.24 098 000 17 50 25.28 162 001 05 29 28.32 226 001 17 08 31.36 O> -- --0 035 000 06 22 17~60 089 000 18 01 20.64 163 001 05 40 23.68 227 001 17 19 26.72 0 
O> O> 
() 

036 000 06 33 12.96 l O 000 18 12 16.00 164 001 05. 51 19.04 2-2 8 001 11 30 22.oa () 
0 037 • 000 06 44 08.32 101 000 18 23 lf.36 165 001 D6 02 14.,,0 229 001 17 41 17.44 0 
u, 038 000 06 55 03.68 102 000 18 34 06.72 166 001 06 13 09.76 230 001· 17 52 12.1:lO u, 
0 039 000 07 05 59.04· 103 ooo 1a 45 02.05 167 001 06 24 05.12 231 001 1s 03 oa.16• 0 
I\J 040 .000 07 16 5,,.,.0 .104 000 18 55 57.·44 168 001 06 35 oo.,.s 232 001 18 1'+ 03.52 I\J 
-.J -.J 
w 041 000 07 27 49 •. 76 105 000 19 06 52.80 166 001 06 45 55.134 233 001 18 24 58.68 w co 042 000 07 38 45.12 106 000 19 17 48.16 17 001 06 56 51.20 234 001 18 35 54.24 co 
I\JI I\J 043 000 07 '•9 ,,0.48 107 000 19 28 43.52 171 001 07 07 46.56 235 001 18 l,{-j 49.60 

044 0(J0 08 00 35.filt 108 000 19 39 38.88 172. 001 07 18 41.92 236 001 ltl 57 44.96 
04 5 000 08 11 31.20 109 000. 19 50 34.24 173 001-07 29 37.28 237 001 19 ors 40.32 
046 000 Oil 22 26.56 110 000 20·01 29.60 174 001 07 40 32.t:4 238 001 19 19 35.68 
047 000 08 33 21.92 111 000 20 12 24.96 175 001 01 s1 20.00 239 001 19 30 31.04 
048 000 08 44 17.28. 112. 000 20 23 20.32 176 001 08 02 23.36 240 001 19 41 26.40 
0 1t9 000 08 55 12.6 1t 113 000 20 34 15.68 177 0 0 1 0 8 1 3 1 8 • 7 2· 241 001·19 52: 21.76 

,050 000 09 06 OB.OD 114 000 20 45 11.04 178 001 08 24 14.08 242 • 001 20 03 11.12 
0~1 000 09 17 03.36 115 000 20 56 06.40 179 001 08· 35 09.44 243 0 0 l 2 0 11+ 1 2 • 4 8 · 
052 000 09 27 58.72 116 000 21 07 01.76 180 001 08 46 04.80 244 001 20 25 0.7.il4 
0!:>3 ooo 09 38 s 1,.08 117 000 21 17 57.12 181 001 08 57 00.16 245 0 O l 2 0 3 f, 0 3 • 2 0 
054 000 09 49. '•9.44. 118 -000. 21 28 52.48 1 82 001 09· 07 55.52 246 001 20 46 513.56 
055 0 0 0 10 0 0 4 4 • 8 0 118 000 21 39 47.84 183 001 09 18 so.ea 2·4 7. 001 20 57 53.92 
056 000 10 11 40.16 12 000 21 50 43.20 184. 001 09 29 46.24 248 001 21 08 49.28 
057 000 10 22 35.52 121 000 22 01 38.56 185 001 09· 40 41.60 249 001 21 19 44.o4 
058 000 10 33 30.88 122 000 22 12 33.92 186 001 oz 51 36.96 2~0· 0 0 l 2.1 3 O 4 0 • 0 0 
059 000 10 44 26.2 1t 123 000 22 23 29.28 187 001 1 02 32.32 251 001 21 41 35.36 
060 000 10 55 21.60 124 000 22 34 24.64 188 001 10 13 27.68 252 00 l 21 52 30.72 
061 000 11 06 16.96 125 000 22 45 20.00 186 001 10 24 23.04 253 oo 1 22 03 26.us 

-062 000 11 17 12~32 126 000 22 56 15.36 • 19 0 0 l 1 0 3 5 1 8 •. 4 0 254 0 0 l .2 2 l '1 2 l ~ 4 4 
063 000 11 28 07.68 127 000 23 07 10.12 191 001 10 46 13. 76 255 001 22 25 16.dO 



)> 
"O 
"O a 
< 
(D 
C. 

o' .., 
:::a 
(D 

CD 
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(J) 
(D 

N 
0 
N 
~ 
0 
!2? 
0 
a, 
() 
0 
O,· 
0 
N 
-.J 
c.:> 
<O 
N 

L_l I I [ '. [ L-- ·~ _. - ·---.· i __ i L__j Ll._j 

(J 

RATE= 01 FREQ= 1600 
. Hl ORDER CCJU1H[R 
000 000 00 00 00.-00 
n01- 001 22 36 12.16 
002 003.21 12 24.32 
003 005 19 48 36'.48 
004 007 18 24 48.64 
005 009 11 01 oo.ao 
006 011 15 37 12.96 
007 013 14 13 25.12 
008 015 12 49 37.28 
,009 017 11 25 49.44 
010 019 10 02 01.60 
011 • 021 08 38 13.76 
012 023 07 14 25.92 
013. 025 05 50 38.08 
014 027 04 26 50.24 
015 029 03 03 ·02.40 
016 031 01 39 14.56 
017 033 00 15 26.72 
018 034 22 51 38.88 
019 036 21 27 51.04 
020 038 20 04 03.20 
021 040 18 40 15.36 
022 042 17 16 27.52 
023 044 15 52 '39.68 
024 046 14.28 51.84 

- 025 048 13 05 04.00 
026. 050 11 41 16.16 
027 052 10 17 28.32' 
028 0;4 08 53 40.48 
029 056 07 29 52.64 
030 058 06 06 04.80 
031 060 04 42 16.96 
032 062 03 18 29.12 
.033 061 01 54 41.28 
034 066 00 30 53.44 
035 067 23 07 05.60 
036 069 21 43 17.76 
0 :; 7 07 l - 2 O l 9 2 9 • 9 2 -· 
038 073 18 55 42.08 
039 075 17 31 54.24 
040 011 16 oa cr6~40 
041 019 14 44 18.56 

·042 081 lJ 20 30.72 
043 083 11 56 42.88· 
044 085 10 32 ~5.0~ 
045 007 09 09 01.20 
046 089 07 45 19.36 
047 091 06 21 .31.52 
048 093 04 57 4a.6R 
049 095 03 33 55.84 
050 097 oz 10 os.oo 
051 • 099 00 46 20.16' 
052 100 23 22 32.32 
053 ro2 21 58 44.48 
054 104 20 34 56.64 
055 106 19 11 oo.ao 
056 108 17 47 20.96 
057 • 110 16 23 33.12-
058 112 1~ 59 45.28 
059 114 13 35 57.44 
Ot,O· 116 12 12 09.60 
061 l'-18. 10 48 21.76 
062 120 09 24 33.92 
063 122 oa· oo 46~oa 

~E5ET TIME 000 00 00 

064 
065 
066 
067 
068 
069 
070 
071 
072 . 
073 
074 
075 
076 
077 
078 

• 079 
080, 
081 
082 
083 
084 
085 
086 
087 
Ou8· 
0B9 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 
100 
101 
102 
103 
104 
1 CJ 5 
106 · 
107 
108 

• 109 
110 
1 11 

• 112 
113 
114 
115 
116 
11 7 
118 
119 
120 
121-
122 
123 
124 
125 
126 
127 

124 06 36 58.24 
126 05 13 • 10.40 
128 03 49 22.56 
130 02 25 34.72 
132 01 01 46.88 
133 23 37 59.04 
135 22 1't 11.20 
1 3 7 2 0 -5 0 2 3 • 3 6 
139 19 26 35.52 
}L,1 18 02 47 0 68 
l't 3 1 6 3 8 5 9 • 0·4 
145 15 15 12.00 
147 13 51 24.16 
149 12 27 36.32 
151 ll 03 48.48 
153 09 40 00.64 
155 08 16 12.80 
157 06 52 24.96 
159 05 28 37.12 
161 0 1, 04 49.28 
163 02 'tl Ol.44 
165 01 17 13.60 
166.23 53 25.76 

'168 22 29 37.92 
170 21 05 50.08 
172 19 42 02.24 
174 18 18 14.40 
176 16 54 26.56 
178 15 30 38.72 
180 14 06 50.b8 
182 12 -43 03.04 
184 11 19 15.20 
186 09 55 27.36 
188 08 -31 39.52 
1 9 0 0·7 0 7 5 1 • 6 8 
192 05 44 03.04 
194 04 20 16.00 
196 02 56- 26.16 
198 01 32 lt0 0 32 
zoo oo oa 52.48 
201 22 '•5 04.64 
203 21 '21 16.80 • 
205 19 5'7 28.96 
207 18 33 41.12 
2 0 9 1 7 0 9· 5 3 • 2 8 
2 1 l 1 5 4 6 0 5 • 4 4· 
213 11, 22 17.60 
215 12 58 29.76 
217. 11 :3't 41.92 
219 10 10 511.08 
221 08 47'06.24 
223 07 23 18.40 
225 05 59 30.56 
227 04 35 ,,2 • 72 
229 03 11 54.88 
231 01 48 07.04 
2 3 3 0 0 2.4 19 • 2 0 
234 23 00 31.36 
236 21 36 43.52 
238 20 12 55.68 
240 18 49 07.84 
242 17 25 20.00 
244 16 .01 32.16 
246 14 37 44.32 

·L~ 
.-· .Ill V 

00 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
l t10 
141 
142 
143 
144 
145 .-
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 u~. 
164 
165 
166 
167 
168 
169. 
170 
171 
172 
173 
1'74 
175 
176 
177 
1 78 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 

j I -;- : ; . j 
~ ~ --

21t!i 13 13 56.48 
·250 11 50 08.64 
252 10 26 20.BQ 
254 09 02 32.96 · 
256 07 38 45.12 
258 06 14 57.28 
260 04 51 09.44' 
262 03 27 21.60 
264 02 03 33. 76. 
266 00 39 45.92 
267 23 15 58.08 
269 21 52 10.24 
271 20 28 22.40 
27 3 1 9 0'4 3 4 • 5 6 
275 17 40 46.72 
277 16 16 58.88 
279 14 53 11.04 
281 13 29 23.20 
2 8 :3 1'2 0 5 3 5 • 3 6 
285 10 41 '47.52 
287 09 17 59.68 
289 07 54 11.84 
291 06 30 24.00 
293 05 06 36.16 

• 29~ 03 42 48.32 
297 02 19 00.48 
299 00 55 12.64 
300 23 31 24.80 
302 22 07 36.96 
304 20 43 49.12 
306 19 20 01.20 
308 17 56 13.44-
310 16 32 25.60 
312 15 08 37.76 
314 13 44 49.92 
3lo 12 21 02.09 
31a 10 57 14.24 
320 09 33 26.40 
32L 08 09 38.56. 
324 06 45 50.72 
326 05 22 02.oa 
328 03 58 15.04 
330 02 34 21.20 
332 01 10 39.36 
333 23 46 51.52 
3 3 5 2 2 2 3 0 3 • ,6 8 
337 20 59 15.84 
339 19 35 2a.oo 
341 18 11 40.16 
343 16 47 52.32 
3 4 s 1 5 2 4 ·o 4 • 4 8 
347 14 00 16.6'1 
349 12 36 28.80 
351 11.12 40.-96 
353 09 48 53.12 
355.08 25 05.28 
357 07 01 17.44 
359 05 3·7 29. 60 

.361 04 13 41.76 
363 02 49 53.92 

· 365 01 26 06.08 
367 _00 02 18.24 
368 22 38 30.40 
370 21 14 42.56 

_ _i 

192 
193 
194 
195 
1.96 
197-
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
2-09 
210 
211 
212 
213 
214 
215 
216 
217 
2 lfl 
219 
220 
221 
222 
223 
224 
225 
226 
227· 
228 
229 
230 
231 
232 
233 
234 
235 
236 
?37 
238 
239· 
?40 
241 
242 
243 
244 
245 
2 1,6 • 
247 
248 
249 
250 
251 
257 
253 
254 
255 

l I • · I --. -- -~ 

372 19 50 54.'12 
374 18 27 06.88 
376 n 03 _19.04 
378 15 39 31.20 
380 14 15 43.36 
382 12 51 55.52 
384 11 28 07.68 
386 10 04 19.84 
388 08 40 3?..00 
390 07 16 41 •• 16 
392 05 52 56.32 
3':14 04 29 Ofl.48 
396 03 05 20.64· 
398 01 41 32.80. 
400 00 17 44.96 
4 0 1 2 2 -5 3 5 7 • l 2 
403 21 30 09.28 
405 20 06 21.44 
407 18 42 33.60 
409 17 lfl 45.76 
411 15 ·5 4 5 7 ~ 9 2 
413 14 3·1 10.oa 
415 13 07 22.24. 
417 11 43 34.40 
419 10 19 46.56 
421 oe 55 58.72 
423 07 32 10.88 
425 06 OR 23.U4 
427 o,. 44 35.20 
429 03 20 47.36 
431 01 ':16 59.~2 
433 00 33 11.68 
·434 23 09 23.84 
436 21 45 36.00 
438 20 21 4B.16 
440 18 58 00.32 
442 17 34 12.48 
444 16 10 24.64 
4',6 14. 46 36.80 
448 13 22 48.96 
450 11 59· 01.12 
452 10 35 13.28 
454 09 11 25.44 
'•56 07 47 37.60 
4:>8 06 23 49.76 
460 05 00 01.02 
462 03 36 11 •• 08 
464 02 12 26.2't 
466. 00 48 38. 1t0 
467 23 24 50.56 
469 22 01 02.12 

.471 20 37 14.88 
473 19 13 27.04 
475 17 49 39.20 
477 16 25 51.36 
479 15 07 03.~2 
4lll 13 38 15.68 
4133 12 14 27.i:l4 
485 10 50-40.00 
487 09 26 52.16 
489 0(1 03 04.32 
491 06 39 16.48 
493 05 15 28.64 
495 03 51 'i0.80 
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·1·__ Fi 70C5 COMM:A.ND SYSTEM 
PKEPA~ED AT NRL BY MCGINTY 

··1 - 2 NOV 71 
-~ .. )· 

~! 
INA=O, INPUT GROUP SYNC, OUTPUT _MTl 
INA=l,INPUT GROUP SYNC, OUTPUT MT2 
INA~2, INPUT MTl 
INA=3, .INPUT MT2 

• i 

r-l 

INA~4, INPUT GROUP SYNC; PCM OUTPUT TO MAG TAPE UNIT 1, 
• MRO OUTPUT TO MAG TAPE UNIT 2. 

. :-= i ·_. 

CRT 

SPECIAL DECOM TO LPR/CRT . 
WILL PRINT/DISPLAY : DECOM NUMBER, RAW DATA, PROCESSED DATA 

"TNUM 11 =· NUi'·iBER OF DECOMS 
"TCOM" = TABLE OF DECOM~ 
PRINTER 
DIGIT=O, NORMAL PRINT 
DIGIT=3, SPECIAL DECOM PRINT. 

PAGE=O~ NORMAL DISPLAY 
PAGE= 8 , •. SP EC I AL. DECO M D I '5 PLAY 

DECOM (16,64) 
WORD NUMBER 1-9 l RlAG RECEIVER l AGC 

.... 1 
_ DECOM 201,'a,CRT/DPR/LPR,VOLT,O 

WORD NUMBER 1.;..10 2 R2AG • RECEIVER, 2 AGC 
~ DECOM 209,8,CRT/DPR/LPR,VOLT,O 
.: WORD NUMBER 1-2 3 AD{XX) ADDRESS INDICATOR A AND B 
-~ ,:~-:~l DE COM _ _ 145, 8, CRT/ DPR/ LPR, RAW, 0 
=I __ / WORD NUMBER 2-2 4 PCM CONTROL 

CMDE - COMMAND ENABLE~ CMBU - CO~MAND ENABLE BACKUP • 

. . 
·_-_-:l DLEN - DL ENABt.E. TMRS - TIMER RESET. DLSY - DL SYSTEM~ 
_ . DLBU - DL SYSTEM BACKUP. EXEQ -. EXECUTE. EXBU - -EXECUTE BACKUP. 

DECOM 273,8,CRT/DPR/LPR,RAW,O· 
• WORD NUMBER 3-2 5 - PCM CONTROL _ 
- 1 TIMC - TIMING CHAIN. REGR - REGISTER. Moot - MODULATION CONTROL. 

• • ___ • PCMR - • PCM REG. PCMM - PCM MEMo PCDL - PCM DL. TSFM - TSFM. 
DECOM 401,8,CRT/DPR/LPR~RAW,O 
WORD NUMBER . 4-2 6 BATTERY CONTROL . ··1 

J 
CHCT - CHARGE CONTROL., €HIL - CONROL HI /LO •. BABY - BATTERY· PYPASS. 
BBEN - BATTERY BYPASS ENABLE. +GSL - + BATTERY SELECT. 
-GSL. - - BATTERY. SELECT. UNVS -- UNDER VOLTAGE ON/OF:F • 
DECOM_ 529,8,CRT/DPR/LPR,RAW,O 
\~ORD NUMBER 2-3 7 A-D A-D. 

- I_ DECOM 287,l,CRT/DPR/LPR,RA~✓ ,O 
I WORD NUMBER 2-3 8 OSC OSC 
~ -DECOM • 2sa,1~tRT/DPR/L~R?RAW,O 

~·JORD NUMBER 1-3 1 9 VT IM PCM VERNIER TI ME DEC I MAL J ·DECO~: 153,8,CRT/LPR/OPR,RAW,O 
\ · ~/ORD NUMBER 10 HKSR . HOUSKEEPING SENSOR C O =OFF , l = 0 N } 

DE COM 4 11 , 1 , CRT / LP R /DP R , R .l\ W , 0 . · 

l WbRD NUMaER 3-3 5. 11 OREN ORDANCE ENABLE <O=OFF, l=ON) 
DECO~ 277,l~CRT/LPR/DPR,RAW,O 

\~-~WORD NUMBER 2-2 6 12 DLSS. DL· SYSTEM (Q.:QFF-, l=ON) 
·1 ·-~- ' 

j Fl70~S COMMAND SYSTEM 
Approved for Release: 2024/06/06 C05027392 
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* Fl70CS COMMAND.SYSTEM --------

DECOM 409,1,CRT-/LPR/DPR,RAW,O 
* WORD NUMBER 2-7 13 : . MEMORY .A(?DRESS COUNTER 

DECOM 313,8,CRT/LPR/DPR,RA~,O • 
* WORD NUM·BER 0-7 14 MEMORY ADDRESS COUNTER 

DECOM 57~8,CRT/LPR/DPR,RAW,O 
* \~ORD NUMBER 7-7 15 MH'.iORY ADDRESS COUNTER 

DECOM 953,8,CRT/LPR/DPR,RA~HO 
* WORD NU'MBER 5-7 16 · • MEMORY. ADD.RESS .cpuNTER 

0ECOM. 697,B,CRT/LPR/DPR,RAW,0 
* WORD NUMBER 3-3 • 17 BIRD SPACECRAFT IDNADD 171) 

DECOM . •• 415,2,CRT/LPR/DPR,RA~_,O 
SIZE TCOM(64) . 

TEXT . s 1 ( 2 9 6 ) s A MP LE II REV II ' 

T.EXT DIGC2,4)0"1" ·: ·--.. __ 
* STANDARD DATA HEADER 

• . TEXT HTC 7, 4 > VT 1-M" 8 I RD'" PCM·" MRO 11 HK SR" OREN "0L55" 
TEXT _ON.(2,.3)0FF"0N" 

* CRT E3UF.FER 
SIZE - M(40) 

TEXT OFFC2,4)0N"OFF" 
T E'X T A ( 2 , 4 ) B ·" A " 

TEXT MEM(~,4)PCM~MRQfl 
TEXT AGCC.2,4)Rl_AG"R2AG" . 

TEXT AD<B,4)AND1 11 AND2 11 AND3"AND4 11 AND5 11 AND6 11 AND7"ANO8" 
TEXT COM<8,4lCMDE 11 CEBU 11 DLEN- 11 TRST"DLSS 11 DLSB".EXEC"EXBU" 

TEXT PCMS (8 ,4) TMCH 11 MODC 11 PCMM 11 PCMR" · •. "PCMD"TSFM"· 
TEXT BA<B,4)CCOF 11 CCHL 11 BBOF 11 SBEN"P+BS~P-BS 11 UNVOff 

~EXT E2C2,4fF170CS"REV" • 
TEXT P5(2,4)SEC0 11 PRIM" •• 

TEXT • HIC2,4)LOW"HI" 
PROCESS VOLT 

PD< N·> =UD ( N) *200 
ENDP 

PROCESS • RAW 
.l:'O<N>·=UDC:N) 
ENDP_ . 

* START.OF .PROGRAM 
START . . 

* RESET SAMPLE COUNTER 
SA=l · • 

* DETERMINE. MAG-TAPE UNIT AND CONFIG 
IF CINA.EO.l.OR.INA.E0.3)GOTO bOGl 
COM F I G . • MT , l , B .I .N , H I, AS 3 , FR , l 

GOTO OOG3 
DOG l CON F I G MT , 2 , 8 I N , H ·I , AS 3 , FR , l •. 
DOG3 if ~JNA~E0.2.0R.INA.E0.3)GOTO tN9 •• 
w. GRpUP SYNC INPUT· ~ 

CONFlG • (;RP, 1,0,0; 16,8, • 165620,16,8, 1012157 
.INPUT=l 

• 51D21 IF CINPUT.NE.l) GOTO ~N9 
INPUT (GRPlTERM 

* bUTPUT TO.MAG .TAPE 
If • <INA.EQ.4lGOTO SYl. 

* INA NOJ EOUAL 4 
GOTO SY4 •• • Approved f~r Release: 2024/06/06 C05027392 
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AllD I P?. I '.)SCL Pi<! nc;. A RGS T fl MO'.)( ON P(l1R 
CC'iL HI. :::An OFF" GT-fl[ OFF +eAT PR! -3AT SEC UVOL 

...i1, C.I\UV u,, .Jlr\l'I VVl Ll"'--1 Ult -'\..It'\ l'\l ,J\..IU UJ. 

296 le 07 03 

A PLMM P+M PCMD OFF TSFM ON MSDS ON CHCT ON 
ON ATCS OFF 

BIRJ 172 VT!~ 123 TYPE P+~ OREN OFF HKSR OFF DLSS JN 
ACNl ~[SET ~J~2 ~DC~S AJM3.ADDRS ADN4 ACDRS ADN5 ADDRS ADN6 iDDRS ADN7 ADDRS ADNB RESET AGCl 135 AGC2266 CMDE 
cEeJ OFF jl[N 0~ T~ST 8~ DL5S ON D~S~ 0~ EXEC OFF EXBU OFF SFRM 006 BRCT OFF ScTA AO ~(TB Bl 
AiiD! f'F;J J:OCL Pfn T-·iCd Li fiGST A MJ')( OFF PU1R 9 PcMM P+M PCMD ON TS}M 'ON MSDS ON CHCT ON 
CCHL HI 0AT~ ON BTeE 8FF +BAT SEC -UAT PR] UVOL OFF Ates OFF 
296 1,8 07 05 

OREN OFF HKSR OFF DLSS OFF 

._] 

ON. 

BIR) 173 VTI~ 124 TYPE P+~ 
At~!l RESET AJ~2 ~ESET AJN3 
CEBJ 'orF QL[N OFF TRST ON 
ANCI P~I JSCL PRJ TMC.-i A 
CCHL HI ~AT3 OFF ~TPE 0~ 

RESET ADN4 REStT ADN5 Rl5ET ADN6 RESET ADN7 RESfT ADNB ADDRS AGCl 235 AGC2006 CMDE-OFF 
DLSS OFF DLS~ OFF EXEC ON EXBU ON SFRM 004 BRCT OFF S(TA A6 SCTB Bl 
RGST B MJD~ O~F PCMR 3 ~CMM P+M PCMD ON TSFM ON MSDS OFF CHCT ON 
+BAT PR! -SAT SEC UVOL OFF Aics OFF 

2~6 16 07 06 
ORE~~ OFF HKSR OFF DLSS OFF BiRJ 174 VTI~· 125 TYPE P+\ 

AD:'Ll !\CJRS /,')',2 AGD"S ADrn 
CEEJ J~ DLEN OFF r;?ST 0~ 
AMDI P~I ~StL PR] T~CH G 
CCHL LJ ~ATB ON RTE[ 0~ 

RESET ADN4 ADh~S ADN5 RESEJ ADN6 RESET .ADN7 ADDRS ADNB ADDRS AGCl 055 AGC2102 CMDE OFF 
DLSS OFF DL58 OFF EXEC OFF EXn~ OFF SFRM 006 BRCT OFF SCTA AO ~CTD. Bl • 

2S6 l'.i 07 07 
3 JR J 1 71 VT l '1 11 2 TYPE P + 11 
AC,'IJ. i't:S[T 1-D',2 ~fSET ADr•a3 
C[!3J OFF )l~IJ c::1 TRST OFF 
Ai·'D I i'f·! I :;SCL P,'!,J r,,ICH [j 

CC-IL HJ i2AT3 OFF BrnE ON 
29'o lE 07 rJ9 

RGST !\ MQDC ON PCMR A PCMM P~M PCMD ciFF TSFM OFF MSDS OFF CHCJ .ON 
+BAT SEC -~AT SEC UVOL JFF AJCS ON 

JREN ON HKSR OFF DLSS :JN 
~ESET f\DN4 RESET AD~s R[5ET ADN6 RESET ADN7 RESET ADNa RESET AGC! 123 AGC2055 CMDE 
DLSS ON DLS~ o~· EXEC OFF EXBU oFf SFRM 007 BRCT OFF SCTA Al SCTB Bl 
RGST U MoDC OFF P(MR 3. P(MM P+M PCMD OFF TSFM OFF.MSDS OFF CHct· ON 
+BAT PR1 -JAT PR! UV~L ON ~JCS ON 

Bl~J 176 VTI~ 115 TYPE PC~ OREN ON HKS~ OFF DLSS ON 
AO~l RESET 4D~2 ;ESlT ADN3 ADDRS ADN4 ~tSET A6~s RESET ADN6 ADD~S ADN7 RESET ADNB ADDRS AGCl 130 AGC2045 CMDE 
CEEJ 2~ Dll~ CN T~ST 8FF DLSS ON DLS3 OFF EXEC ON.EXBU ON SFRM. 007 BR(T OFF SCTA AO SCTB BO. 
ANDI P~I USCL P~J T~CH G ~GST 8 MODC ON PC~R A PCMM·PCM PCMD OFF TSFM OFF MSDS OFF CHCT OFF 
CCHL HI jAT3 0~ BT~l OFF +E!\T PR! -JAT SlC UVOL OFF ATCS OFF 
zc,6 18 07 10 
d!RD 177 VT!~ 120 JYPE P+~ 
AD·'ll RESET :\D'.12 ~i.:S[T A01'3 
CE3J OFF DLF~ OFF T~ST U~ 
A~;Oi 5~C JSCL P~·I r:-iC~ S 
CCHL LJ ~ATJ OFF rJrE UN 

OREN ON HKSR orF DLSS ON 
RESET A0N4_ RESET ADN~ ADDRS ADN6 ADDRS ADN7 ADD~S 
DLSS ON DLSB ON EXEC ON EXBU ON SFRM 002 BRCT 
RGST A MO'.JC 0~ PCMR A PCMM P+M PCMD ON TSFM 
+~AT S[C -31\T SLC U~OL JN ATCS ON 

296 10 U7 11 . 
Bl~) 174 VTI'1 127 TYP~ PC~ OREN ON HKSR OFF DLSS ON 
A[..ill /\'C:)R5 AD:,2 .RFS[T AD"'3 R[SET ADi'l4 RESET AilN5 /\DDRS ADN6 ADDRS ADN7 ADDRS. 
CEL'J D'i S-L::'J OFF i:-<ST ·oFF DLSS ~JN DLSB ON EXEC OFF EXBU OFF. SFRM 007 BRCT 
A~DJ SEC OSCL PR! T~Crl 'A RGST B MOOC ON PCMR A P(MM PCM PCMD ON TSFM 
c(H~ LO LlAT3 ON BTBt ON +r!\T,PRJ -QAJ PR! UVOL ON Arcs ON • 
296 Iii 07_ 13 
51~) 176 vr,~ 121 TYPE P+~ OREN OFF HKSR OFF DLSS )N 
f\Dll! ADCRS A'.l\2 ·'<[Sty AON3 ;,[SET A'Ol,4 ADD;,~ ADN5 R[SET ADN6 RESET ADN7 RE'SFT 
CEeJ ON UL[~ OFF T~ST 0~ DLSS ON DL53 ON EXEC OFF EXBU OFF SFRM 006 BRCT 
At,DJ S[C JSCL PR I T.'·ICH A RGST B r10DC 0,\1 PC'1R B PCM"1 P+M PG!D OFF TSFM 
CCHL LJ aAT~ OFF GTBE ON +G!\T SEC -BAt .SEC UVOL ON ATCS OFF 
296 18 07 14 
BIRD 17B VT!M 11~ TYPE PC~ 
,;[,;;1 t,DJ~S ·:..o•.;2 ,r.SET AD::3 
CEBJ O" OLEN OFF T~ST D~ 
AhDJ SEC 3SCL P~I T~CH A 

.CCHL HI GAT3 ON ~TBE OFF 
296 18 07 .l'i 

OREN OFF HKSR ,OFF D.LSS OFF. 
~[SET AON4 ADDRS AON5 RES~T ADN6 ADDRS ADN7 ADDRS 
DLSS OFF DLSj OFF EXEC OFF EXBU OFF SFRM 004 BRCT 
~GST A Mooe 0~ PCMR A PCMM PCM PCMD ON TSFM 
+GA T PR I -LlA T PR I UVOL .OM ATCS ON 

OREN OFF HKSR OFF DLSS ~FF 

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

ADNi RESET AGC1 340 AGC2116 CMDE 
OFF SCTA Al SCTB Bl 

ON MSDS ON CHCT Oil 

ADNe RESET AGCl 364 AGC2326 CMDE 
oFF.SCTA Al SCTB 81 

ON MSDS ON CH.CT OFF 

ADNU ADDRS AGCl 031 AGC2133 CMDE 
ON SCTA AO SCTB Bl 

OFF' MSDS ON GiCT OFF 

ON 

ON 

ON 

ON 

ON 

ON 

BJRJ 17~ VT!M 124 TYP~ P+'1 
ACNl RESET AD~2 ~ESET AD~3 
CEBJ OFF DLEN OFF T~ST 0\1 
A::c I SEC JSlL PC.: I T:',CH s 
CCHL LJ ]ATS Jf~ AT~E .J~ 
2'i6 lH D7 17 

ADDRS ~DN4 QESET ADM5 RESET ADN6 ADDRS ADN7 ADDRS 
DL5S OFF DLSB ON EXEC bFF EXBU ON S~R~ ODO BRcT 
~GST -[ MQJC ON PCMR.· 3 PCM~ P+M PCND OFF TSFM 
+eAT PRI -jAT P~I UVJL JN ATC$ OFF 

ADN8 RESET AGCl 223 AGC2141 CMDE OFF 
ON S(T_A AO 5(TB BO 
ON Msos·oFF (HCT o~; 

BIR~ 175 vr,~ 120 TYPE P+~ OREN ON HKSR OFF DLSS ON 
ACNl A)JRS A)~2 AnD~S AJ~3 ~ESET AD~4 RESET AD~5 RE5ET ADN6 ADDRS ADN7 ADDRS ADNB RESET AGCl 235 AGC23ll CMbE ON· 
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COMMAND - Fl70CS 
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'·-'·"'"! .. ,•.J:~ V. ~ IME REC 1 

)> ,\GC 
.\DD~[SS 
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D A 'O A. -, 

0 
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Cl) 

0.. ~UN ~.;VN 
--+, • cc:.:.,A':D ~\!f::\'.0 F?Y 0 2 -, 

;:a D D 
Cl) 

ro 
il) 11("\•1 t.10N CJ) ,-,..,_.-H 
Cl) PC.~ CCt}\lL~!Q 
N ; 
0 D D 
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.i,,.. --0 
(J) \D~J • + BAT - BAT --0 R.\TTERY (J) 
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170 EXPERIMENT SYSTEM Fl70ES 

PREPARED AT NRL BY MCGINTY 

-3 NOV 71 

INA=O,.INPUT GROUP SYNt, OUTPUT MTl 
··INA=l,INPUT GROUP SYNC, OUTPUT MT2 
• INA=2, INPUT MTl 

INA=3, INPUT MT2 
INA=4, INPUT GROJP SYNC; PCM OUTPUT TO MAG TAPE UNIT 1~ 

SPECIAL DECOM TO LPR/CRT 
• W I LL PR I NT / D I SPLAY : DECO M N lJ M 8 ER , RM~ DAT A • PRO CE 5 SE D DAT A 

"TNUM" = NUMBER OF DECOMS 
"TCOM" = TABLE OF DECOMS 
PRINTER 
DIGIT=O, NORMAL PRINT 
DIGIT=3, SPECIAL DECOM PRINT 
PAGE=O, NORMAL DISPLAY 
PAGE=B, SPECIAL DECOM DISPLAY 

MRO· OUTPUT TO MAG TAPE UNIT. 2a 
PURPOSE - TO OUTPUT MESSAGE LABEL -AND PROCESSED: DATA TO 

CRT/LPR - 170 EXPERIMENT STSTEM 

DECOM .( 16-, 64) 
WO~D NUMBER 0-6 1 1 EXPl EXPER:i:MENT l DIGITAL' 
DECOM 49~8,CRT/LPR/DPR,RAW90 
WOFW • NUMBER' 0-7 2 2 • EXP2 EXPERIMENT' 2 DIGITAL: 
DECOM 57,-8,CRT/LPR/DPR,RAW,O 
WORD.NUMBER l-6 3 3 EXP3 EXPERIMENT·3 DIGITAL' 
DECOM 177,8,CRT/LPR/DPR,RAW,O 
\-JOR_D NUMBER 1-7 4· 4 EXP4- EXPERIMENT 4 DIGITAU 
DEC::OM 185,8,CRT/LPR/DPR,RAW,O.· 
WORD NUMBER. 2-6 5 5 • EXP5 EXPERIMENT 5 DIGITAL! 
DECOM 305,8,CRT/LPR/DPR,RAW,O 
WORD NUMBER 2-7 6 6 EXP6 EXPERIMENT 6 DIGITAL: 
DECOM 313,8,CRT/LPR/DPR,RAW,O 
WORD NUMBER 3-6 1' 7 EXP7 EXPERIMENT 7 DIGITAL: 
DECOM 433,8,CRT/LPR/DPR,RAW~o 
\-/ORD NUMBER 3;..7 8 8 EXPO · EXPERIMENT 8 DIGITAL. 
DECOM 441,8,CRT/LPR/DPR,RAW,O 
WORD NUMBER 4-6 • 9 9 EXP9 EXPERIMENT 9 DIGITAL 

.DECOM 561,8,CRT/LPR/DPR,RAW,O 
\~ORD NUMaER .4-7. 10 10 EXlO EXPERIMENT 10 D'IGI TAL 
DECOM 569,8,CRT/LPR/DPR,RA~,O 
WORD NUMBER 5-6 11 l l EXll EXP ER I ~iENT 11 DlGITAL 
DECOM 689,8,CRT/LPR/DPR,RAW,O 
WO.RD NUMBER 5-7 12 12 EX12 EXPERIMENT 12 DIGITAL 
DECOM. 697,8,CRT/LPR/DPR,RAW,O 
WORD NUMBER. '6-6 13 13 EX13 • EXP ER H~ENT 13 DIGITAL 
DECOM 817,8,CRT/LPR/DPR,RAW,O 
i-JORD' NUMBER 6-7 14· 14 EX14 EXPERIMENT 14 DIGITAL· 
DECOM 825,8,CRT/LPR/DPR,RAW,O 
WORD NUMBER 7-6 • 15 15 EX15 EXPERtMENT 15 DIGITAL· 
DECOM 945,8,CRT/LPR/DPR,RAW,O·· 

Approved for Release: 2024/06/06 C05027392 ________ ~----
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'"' 1 7 0 EXP ER I MEN T S , .J , c:. ,., r .1. , u t:::, -i 

I 

~-

: ) 
·:--l *· 

l * 

--! * 

~-1 .. * 

WORD NUMBER 7-7 16 16 EX16 EXPERIMENT 16 DIGITAL 
DECOM 953,8,CRT/LPR/DPR,RAW,O 
l~ 0 RD· NUMB ER 6- 2 17 l 7 El 7 1 . EXP ER I MEN T l 7 - 1 • 
DECOM -. 785,8,CRT/LPR/DPR,RAW,O 
WO iW N UMBER 6- 3 1 8 1 8 E l 7 2 • EXP ER I MEN T l 7;.. 2 
DECOM 793,8,(RT/LPR/DPR,RAW,O 
WORD NUMaER 7-2 19 19 El73 EXPERIMENT 71•3 
DECOM 913t8,CRT/LPR/DPR,RAW,O 
WORD NUMBER. 7-3 20 20 El74 EXPERIMENf 17-4 
DECOM 921,8,CRT/LPR/DPR,RAW,O. 
WORD NUMBER 1-3 1 21 • VTIM PCM VERNIER TIME DECIMAL 

DECOM 153,a,CRT/LPR/DPR_,RAW,O . 
WORD NUMBER 3~3 • 2 22 BIRD SPACECRAFT ID .(ADD.171) 

.DECOM 415~~,CRT/LPR/DPR,RAW,O 
WORD NUMBER. 3-2 3 23 (MRO,PCM) TYPE OF DATA (O=PCM,l=MRO) 
DEC OM 405, 1 ,CRT /LPR/DPR, RArl, 0 • 

*" WO~D NUMBER 3~3 4 24 HKSR· HOUSEKEEPING SE~SOR CO=OFF, l=ON) 
DECOM 411,1,CRT/LP_R/DPR,RAW,O . . 
WORD NUMBER j-3 5 25 OREN ORDANCE ENABLE {O=OFF, l=ON) 
DECOM 277,1,CRT/LPR/DPR,RAW,O 
WORD NUMBER · 2~2· _6 26 DLSS DL SYSTEM (O:OFFt l=ON) 
DECOM 409,1,CRT/LPR/~PR,RAW,O 

") *·· 
•. -l 

WORD NUMBER 2-7 27 MEMORY ADDRESS COUNTER 
DECO~ 313,8,CRT/LPR/DPR,RAW,O 

WORD NUMB~R 0-7 28 .MEMORY ADDRESS COUNTER . 

1':) 
DECOM · 57~8,CRT/(PR/DPR,ijAW~O 

WORD NUMBER 7-7 29· MEMORY ADDRESS COUNTER 
DECOM 953,8,CRT/LPR/OPR,RAW,O 

*.-

J. 
WORD.NUM6ER 5-7 30 MEMORY ADDRESS COUNTER 

DECOM 697~B,CRT/LPR/DPR,RAW,O 
SIZE TCOM(64) 

SIZE MT(8) 
··-1 _*··.·.TEXT Sl (2,6)5AMPLE"REV" 
j STANDARD DATA HEADER . 

TEXT HT(7,4)VTiM 11 BIRD 11 PCM11 MR0 11 HKSRttQREN 11 DLSS" 
TEXT 0Nt2,3)0FF"ON" 

J 
.J 
_j 

it:. ' CRT BUFFER 
SIZE M2(160) 

SIZE M(20) 
TEXT ElC21,4)EXPl"EXP2"EXP3"EXP4 11 EXP5 11 EXP6"EXP7"EXP8"EXP9"EX10" 

• '. TEXTC EXll"EX12''EX13"EX14"EX15"EX16"El7l"El72~Ei73"5LXA"SLXA" 

.. J 
: l 
··'· .. _)· 

J * 

_j * 

TEXT E2 (_2 ,4) Fl 70ES"REV" . 
TEXT E4(8,4)0PTA 11 0PTB 11 RPAREXPN 11 0PXl 11 0PXZ 11 SLMA 11 " 

TEXT E5(293l0N"OFF" . 
TEXT T7(24,4)E7-l"E7-9 11 E717 11 E7-2 11 E71Q 11 E118"E7-3 11 E7ll"E719" 

. TEXT C E7-4" E7 l 2" E7 20" E7-5 11 E7l3 11 [.7G4"E7-6" E7 l 4" E7G3·" E7-7"E7l5 11 E7G2" 
TEXTC E7-8"E716"E7Gl" . 

_TEXT E6 (9.,4) SLM1"SLM3·"SLM2"AJX2"AJX3"ADJ"AJL3"AJL2"AJL4". 
P~OCESS · RAW • 

· PD ( N ) =U D ( N ) 
ENDP 

START OF PROGRAM 
START 

RESET ~AMPLE COUNTER 
SA=l 

DETCl~M I NE MAG TAPE UNIT AND CONF I G 
rr. ( •!'.,\.FQ.l.OR.INA.-EQ.3)GOTO oor,1 

•. Approved for Release: 2024/06/06 C05027392 
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L _ _l, I . \ . ; . : '. l . , __ , LL___; L.JJ ~ -- -- -> -- __ ) _J ~- ___; (J1 
. '---_ '--- -- - ~, -- l•·. . a 

·'-l. '-,_ v •. -J ~ 

1'11''\V v,,-,., .I.Of U&l'\V ,,.. nl't,..:.Jn. VI I Ul"\C.11 vrr VL..j::, .,JII :>£.V , .. At£ 1.C. r-1,vi:..:> r,c.v uvui,,n.,v .,,..,,,.,,..Le vuvvuo 

EXPl 000375 EXPZ 000273 EXP3 000224 EXP4 00002~ 'EXP5 000235 EXP6 000235 EXP7 000012 EXPB 000274 
• EXP9 000254 E·XlO 000236 EXll 000371 EX12 000373 EX13 000332 EX14 000353 EX15 000246 EX16 000062 
El7l 000045 El72 -000300 El7~ 000253 SLMA 000305 

F.XPl CY.P2 EXP3 EXP 1+ EXP5 EXPt, EXP7 EXPB EXP9· EXlO EXll EX·l2 EX13 EX14 EX15 EX16 
OPTA OFF OFF . OFF ON OFF OFF ON OFF OFF OFF bFF OFF OFF OFF · OFF ON El-i ON El-9 OFF E7l-7 OFF 
OPT9 OFF OM ON ON ON ON 'ON ON ON ON- OFF OFF OFF OFF. ON ON El-2 ON E710 OFF E718 ·0N 
PAR. OFP OFF ON ON ON· ON ON 6~F OFF 0~ UFF OFF ON OFF OFF OFF E7-3 OFF E711 ON E719 OFF 
EXPN OFF OFF OFF OFF OFF OFF 0N . OFF ON OFF OFF OFF OFF ON bN OFF E7-~ ON Erlz ON E720 ON 
OP! OFF OFF ON· bN OFF OFF· OFF OFF OFF OFF OFF OFF OFF· OFF ON ON E7•5 ON [713 ON E7G4 OFF 
OP2 OFF ON OFF OFF O~F OFF ON OFF OFF OFF ON ON· 0~ ON OFF ON E7•6 OFF E714 ON E7G3 ON 
SLM SL~l SL~3 Sl~2 SLM2 AJXZ AJX3 ADJ AJL3 AJL2 E7-7 ON E715 ON E7G~ OFF 

w 
\..0 
N 

OFF OFF 0~ ON' JN OFF ON OFF E7-8 OFF E7 I 6 ON E 7Gl OFF 
PC.•i VT I '1 05 2 [l I ~D 17 2 clKSR OFF ORt:N ON DLSS OFF 320 14 42 • 14 Fl 70ES R_EV 000000 SAMPLE 000007 )> 
EXP! 000327 EXP'2 nooz:t,b EXP)· 000001 EXP4 000177 EXP5 000032 EXPt, OU.0016 [XP7 000162' E:XPa 000057 -0 
EXP9 000030 l':XlO 000175 EXll 000014 EX12 000374 EX13 000147 EX14 000370. EXlS 000167 EXl.6 000177 ~ 

)> El 71 000057 El 72 000167 El 73 000254 SLMA 000137 o 
-0 EX·~l E-XP2 EXP3 EXP4 EXPS EXPc, EXP7 EXP8 EXP9 EXlO [Xl-1_ EXI2 EX13 EX14 EX15 EX.16 ~ 
~ QPTA OFF OFF :)'I ON ON O'I ON OM ON 0:-l ON OFF ON_ OFF ON ::JN E7-l ON E7-9 ON £717 OFJ= C. 
0 OP1a OFF QN 0~ OFF JN O'l • OFF !;HI ON o·FF ON OFF OFF CFF OFF ::JFF E7-2 ON E7 l O OFF E7 l 8 ON o' 
~ PAR 0~ OFF ON OFF ON ON OFF OFF ON OFF ON OFF OFF OFF OFF OFF E7-3 OFF E7ll OFF E719 OFF ~ 
C. EXPN OFF OFF ON O,FF 'OFF ON OFF ON 0FF OFF ''ON OFF ON OFF OFF OFF n-·4 ON E712 OFF £720 Oil :::0 
- O? l ON CN ON OFF OFF OFF ON Off OFF . OFF OFF OFF ON OFF ON. OFF E7-5 OFF £713 .ON • E7G4 OFF ~ 
Q OF2 OFF OFF ON OFF ON OF-F ON OFF ON OFF bFF OFF OFF ON OFF OFF {7-6 OFF ~714 OFF E7G3 bFF fil 
:::0 SL~ SL '11 SL '13 su,2 SLM2 AJX2 AJX3 ADJ AJL3 AJL2 E7-7 OFF E7 l 5 OFF E7G2. ON CJ) 

~ ON OFF :rr OFF- OFF OFF OFF OFF E:7-8 OFF £716 o'FF E7G.l ON CD 
CD MRO VT IM 093 9 no l 7 2 rlKSR 0 1, OREN ON DL-5S OFF .320 14 42 l7 f 170£S R_EV 000.000 SAMPLE 000008 l\.l 
~ EXPl 000 l 56 EXP2 0:0026 7 EXP3 ooci i 6"5 EXP4 000116 EXP5 000022 EXPt, 00032'7 EXP7 0.003 77 E:XPB 0.003'3 7 0 
CD ~XP9 000126 EXIO 0_00217 EXl 1· □ 0030~ EX12 000302 EX13 000276 EXli, 000223 Ex'!s Q00342 EXlb 000047 ~ 
I\.) El 71 000l52 El 72 . 000004 El 73 000317 SLMA 000047 ._ 
0 [XPI [XP2 EXP3 EXP4 [XPS EXP6 EXP7 EXPB F.XP9 EXlO [Xll EX12 EX13 EX14 EX15 EX16 g 
~ OPTA Oil OFF ON ON ·::,r~ OFF OFF OFF ::JN_ OFF OFF OfF OFF OFF OFF • :Jtl p-1 ON· E7-9 ON E717 Off a a OPTB OFF ON OFF OFF :J/l OFF OFF OFF OFF ON OFF QFF. ON ON OFF ON El-2 OFF E710 ON E711i OFF CJ> 
O> 'PAR OFF OFF OFF ON ON .• ON OFF ON 6N Oli ON ON OFF ON OFF OFF E7-3 OFF E7 l l ON ETl 9 QN . () a EXPN ON OFF OFF ON OFF OFF OFF OFF OFF ON UN ON OFF OFF ON ON E7-4 ON E712 ON £720.0N 0 
O> qP l . OFF ON ON , OFF ON • ON OFF OFF • ~N OFF ON ON OFF ON ON JN E7-5. OFF Ell) ON E:7G4 OFF g: 
() OP2 OFF OFF OFF OFF ON OFF· OFF OFF OFF OFF OFF ON • OFF ON ON OFF E7-6 ON E714 OFF E.7G3 OFF l\.l 
0 SLM SL '11 SL\13 SLM2 SLM2 AJ_XZ. AJX3 ADJ AJL3 AJL2 £7•7 OFF E7 l 5 ON E7G'2 OFF j 
g: ON o~, Off ON ::,ri Off Off Ol'F E7-8 Oil £716 ,ON E7G'l OFF <O 
l\.l MRO VTIM 193 BIW 174 HK.SR Oil OREN ON DLSS ON 320 14 42 19 Fl70ES REV 000000 SAMPLE 000009 "-> 
-.J E-XPl 000101 EXPZ. 000202 • EXP3 000277 EXP4 000133 EXP5 000345 EXP6 00002'0 EXP7 000024 EXPB 000261 
~ EXP9 0(10055 ExlO • Cl0.03H E_Xl l 000177 ExI2 00005b EX13 000327 EX14 060222 EX15 000317 E'Xl6, 000133 
"-> El 71 000146 El 72 000347 . El 73 000317 SLMA 000344 • 

E*Pl EXP2 EXP3 EXP4 Ei~S EXPt, E~Pl EXPB EXP9 EXlO EX¼l EX12 EX13 EX14 EX15 EXi6 
OPTA ON OFF OFF ON OFF ON ON OFF 'ON OFF bN ON OFF OFF OFF .:JN E7-l ON' ·El-9 OFF E717 OFF 
OPTB OFF 01! ON OFF OFF·. ON ON Oil JN OFF. OFF ON OFF ON OFF OFF E7-2 OFF p 10 OFF E7 l 8 OFF 
PAR ON. ON :JFF ON OFF ON ON OFF JFF JN OFF ·oFF ON ON ON ON E7-3 OFF E7 l l OFF· E719 ON 
EX~N ON ON OFF OFF ciN OFF OFF OFF ON :JN OFF ON OFF OFF ON JFF E7•4 ON E712 ON E720 ON 
OPl Oi4 ON OFF OFF ON Ofl ON ON OFF OFF OFF OFF ON ON • Off· OFF E7•5 ON E713 ON E7G4 OFF 
OP2 ON OM OFF ON JFF •ON OFF ON OFF OFF UFF OFF OFF ON o·FF ON E 7-6 ·OFF E7 l 4 OFF E7G3 OFF 
SLM SL'll SLil.3 5L.M2 5l.M2 AJX2 I\Jx3·ADJ AJL3 AJt2 E7•7 OFF E7l5 OFF E7GZ OFF 

OFF OFF' OFF bN QN OFF ON OFF ·E-7•8 UN E7 l 6 OFF E7G l OFF 
PCM VT!~-, 009 OJRD 171 i-lKSR ON OREN ON DL5'5 ::JFF 320 14 42 22 F170ES REV 000000 SAMPLE • 000010 
EXP! 000344 EXP2 600174 EXP3 000311 EXP4 OOOZ53 EXP5 000147 EXP6 000164 EX~7 000322 · EXP8 000047 
EXP~ 000231> EXlO 000001 EXllli 00.01-1-7 .EX12 000271 EX13 000203 EX14 000270 • .EX15 000265 EX16 000175 
El71 000107 E~72 000027 t113 000357 SLMA 0001~7 • • 

EXPi. EXPZ [X·r3 EXr4 1:XP5 EXP.o. t::XP7 EXPB EXP9 EXlO t.Xll EXl.2 CX13 E;X14 El<:15 EXlo 
OPT~ OFF bN OFF OFF JN bN OFF ON OFF ON ON OFF OFF OFF OFF ON E7•l UN E7•9 ON t713 OFF 
OPT9' OFF 0FF JFF ON OFF OFF OFF ON ON 6N OFF ON ON ON 0N • OFF E7-2 OFF E710 ON E718 OFF 
PA~ OFF OFF ON OFF JFF OFF ON OFF 3N ON ON OF.F ON OFF OFF OFF 'E7-3 CJN E7 l l ON E719 OFF 
EXPN ON OFF ON ON JN OFF ciFF ON ~FF ::l~. UN OFF, ON OFF OFF OFF· E7-4 ON E712 OFF E720 ON 
OP 1 ON OFF OFr- OFF ON ON ON ON bFF ON OFF OFF ON OFF ON OFF E7-5 UN E7 l 3 ON E7G4 OFF 

, ... , QP2 OFF OFF ON ON OFF OFF ON OFF OFF ON OFF ON ON ON OFF :JFF E7-6 OFF E7 l 4 OFF E7G3 OFF ·-
SLM SL '>11 SL '13. 5LM2 SLM2 AJX2 AJX3. ADJ AJL3 AJL2 F7-7 OFF E71°':, Off ur,7. Off· 

ON OFF OFr ON JN ·oFF OFF ON 1•7_n 
....... 
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PROCESSED DATA 7 POWER SYSTEM 
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POWER SYSTEM PROCESSED DATA 
POWER SYSTEM PROCESSED DATA 

19 OCT 71 

PREPARED AT NRL- BY. 

INA=O, INPUT GROUP SYNC, OUTPUT MTl 
INA=l,INPUT GROU~ SYNC, ·ouTPUT MT2 -
I N/\=2, . INPUT MTl 
INA=3, INPUT MT2 
INA=4, INPUT GROUP SYNC; PCM OUTPUT TO MAG TAPE UNIT l, 

MRO OUTPUT TO MAG TAPE UNIT 2. 

PDS 

PURPOSE - TO OUTPUT POWER SYSTEM PROCESSED, DATA. 

64 l6-5IT ~JO.RDS 
. DECO~ q6 ,64) 
\✓0-RD NUMBER 1-12 
DECOM • 
WORD NUMBER ·o-4 

.DECOM 
vi ORD NUMBER 1-4-
DECOM 
WORD NUM3E~ -2~4 

• DECOM 
~/ORD NUMBER 3-4 
DECOM 
WORD NUMBER 4-4 

. DECOM 
•• 1-IORD NUMBER 5-4 

DECOM 
WORD NUMBER 6-4 
DECOM 
WORD NUMBER 7-4· 
DECOM 
WORD NUMBER· 0-5. 
DECOM 
vJORD NUMBER 1-5 
DECOM 
WORD NUM3ER 2-5 
DECOM 
WORD NUMBER 3-5 
DECOM 
WORD NUM3ER 4-5 
DECOM. 
WORD NUMBER 5-5 

1 

2 

3 

4-

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1 +Cll + CELL 1 MONITOR 
225,8,CRT/LPR/DPR,LINZ,4,2,0,3,3 

2 +CM2 + CELL'2 MONITOR 
33,8,CRT/LPR/DPR,LtNZ,4,2,0,3,3 
3 +CM3 + CELL 3 MONITOR 

161 ~ 8 , CRT/LP R /DP R , LI NZ , 4, 2 , O, 3,, 3 
4 +CM4 + CELL- 4 MONITOR 

289,B,CRT/LPR/DPR~LINZ,4,2,0,3,3 
5 +CM5 + CELL 5 MONITOR 

417,8,CRT/LPR/DPR,LlNZ,4,2,0,3,3 
6- • +CM6 • + CELL 6 MON I TOR 

545,a,CRT/LPR/DPR,LINZ,4,290,3,3 
7 +CM7 + (ELL 7 • MONITOR· 

673,8,CRT/LPR/DPR~LINZ,4,2,0,3,3-
8 +CMS +.CELL. B MONITOR 

801,8,CRT/LPR/DPR,LINZ,4,2,0,3,3 
9 +CM9 + CELL 9 MONITOR 

929,8,CRT/LPR/DPR,LINZ,4,2,0,313 
10 - -ClO - CELL 2 MONITOR 
41,8,CRT/LPR/DPR,LINZ,4,2,0,3,3· 

11 ~Cll ~ CELL 11 MONITOR 
l69,81CRT/LPR/DPR,LINZ,4,2,0,313 
12 -Cl2 - CELL 12 MONITOR 
297,8,CRT/LPR/DPR,LIN2,4,2,D,3,3 
13 • -Cl3 - CELL 13 MONITOR 
425,8,CRT/LPR/DPR,LINZ~4,2,0,3,3 
14 -Cl't - CELL. 14 MONITOR 
553,Q,CRT/LPR/DPR,LINZ,4,2,0,3,3 
15. -C15 - CELL_ 15 MONITOR ·J - DECOM 

__ ) WORD NUMBER -
681,8,CRT/LPR/DPR,LINZ-,4~2,0,3•3 

.. 

_j. DECOM 
WORD NUMBER • 
DECOM 

·"'·· WORD NUMBER 
J DECOM 

l,lf'\ DI"\ t,.11 IUO r-n 

6-5 

7 .. 5. 

l-13 

, 

16 

17 

18 

162 -Cl6 - CELL 16 MONITOR 
809,8,CRT/LPR/ciPR,LINZ,4~2,0,3,3 

17 -Cl7 · - CELL 17 MONITOR 
937,8,CRT/LPR/DPR,LINZ,4,2,~,3,3 · 
18 -Cl8 - CELL 18 MONITOR 
233,.8,CRT/LPR/DPR,LIN7o4e? ■ n,3,3 
Approved for Release: 2024/06/06 C05027392 
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~1 * POWER ·sYSTEM PROCESSED DATA 

) DECOM 531,1,CRT/LPR/DPR,RAW,O 
1·JO R D NU MS ER 4- 2 - 4 2 0 . 2 0 ra BEN BATT ER Y 8 Y PASS .ENABLE. 
DECOM 532,l,CRT/L~R/DPR,RAW,O 

* WORD NUMBER 4-2..-5 21 21 P+BS PRI-SEC ·+ BATTERY SELECT 
DECOM 533,l,CRT/LPR/DPR,RAW,O 
WORD NUM3ER 4-2-6- 22 22 • P-B5 PRI-SEC - BATTERY SELECT 
DECO M 5 3 4., l , CRT /LP R /DP R , RA 1·J , O 
WORD NUM3ER 4-2~1 23· 23 CCOF CHARGE CONTROL ON-OFF 
DECOM 529,l,CRT/LPR/DPR,RMJ,O 
WORD NUMi3ER 4•.2--2 24 24 CCHL CHARGE CONTROL HI-LO 
DECOM 530,1,CRT/LPR/DPR,RAW,O 
WORD NUMBER 1-8 25 25 5VCL 5 VOLT CALIBRATE 
DECOM 193,8,CRT/LPR/DPR,VOLT,O 
WORD NUMBER 4-8 l 26 +VSR + VOLT SENSOR 
DECOM 577,8,CRt/LPR/DPR,LOLTiO 
WORD NUMBER 4-9 2 27 -VSR - VOLT SENSOR 
DECOM 585,8,CRT/LPR/DPR,LOLT,O 
WORD NUMBER 4-10 3 28 +BTM + BATTERY TEMPERATURE. 

l DE COM 593 ,.8.,-CRT /LPR/DPR ,CURVE• 0 
I * WORD NUMBER 4-11 4 :29 -BTM - BATTERY TEMPERATURE 

DECOM 601,8,CRT/LPR/DPR,CURVE,O 
WORD NUMBER 4-12 5 30 +CIM + CHARGE CURRENT MONITOR 
DECOM 609,8,CRT/LPR/DPR,AMPS,O . . 
WORD NUMBER 4-13 6 31 +DI'M + DISCHARGE CURRENT MONITOR 

_ ,=i ,':) • DECOM 617,8,CRT/LPR/DPR,AMPS,O. 
_ J ,.- WORD NUMBER 4, 14 T 32 -CIM. - CHARGE CU.RRENT MON,ITOR 

DECOM 625,8,CRT/LPR/DPR,AMPS,O 
WORD NUMBER: 4-15 8 33 -DIM - DISCHARGE CURRENT .MONITOR 
DECOM 633,8,CRT/LPR/DPR,AMPS,O 
WORD NUMBER 3-8 .9 34 +SVM +SEC VOLT MONITOR OUTPUT 
DECOM 449,8,CRT/LPR/DPR,LOLT,O 

~ . WORD NUMBER 3-9 10 35 -SVM -SEC VOLT MONITOR OUTPUT 
DECOM 457,8,CRT/LPR/DPR,LOLT,O 
WORD NUMffER 3-12 11 36 T3+B T3 + SEC BATTERY TEM 

·_·1 *· ·DECOM 481,8,CRT/LPR/DPR,CURVE,O 
_ WORD NUMBER 3-13· 12 37 T4-B T4 - SEC BATTERY TEMPERATURE 

• DECOM 489,8,CRT/LPR/DPR,CURVE,0 
·· WORD NUMBER· 1-3 l 38 • VTIM . PCM VERNIER' TIME DECIMAL 

DECOM 153~8,CRT/LPR/DPR,RAW,O 
WORD NUMBER 3~3 2 39 BIRD SPACECRAFT ID (ADD 171) 
DECOM 415,Z~CRT/LPR/DPR,RAW,O 
WORD NUMBER 3-2 3 40 fMRO,PCM) TYPE Of bATA (O=PCM,l=MRO) 
DECOM 405,l,CRT/LPR/DPR,RAW,O :J * 

* ~/ORD NUMBER 3-3 4, 41 HKSR HOUSEKEEPING ·SENSOR <O=OFF, l=ON) 
DECOM 411,1,CR.T/LPR/DP~,RAW,O 
WORD NUM8ER .3-3 5 42 OREN OR DANCE ENABLE ( 0:0FF, l=ON) 
DECOM 277,l,CRT/LPR/DPR,RAW,-O 

• j * 
-WORD NlJMBER 2-2 6. 43 DLSS DL SYSTEM (O=OFF,·l:ON) 

DECOM • 409,1,CRT/LPR/OPR,RAW,O 
WORD· NW/43ER ·2-7" 4 1t MEMORY ADDRESS COUNTER 

DECOM • 313~8,CRT/LPR./DPR,RAW,O 

* I 
·._I•=' 

I* WORD NUMBER 0-7 45 MEMORY ADDRESS COUNTER 
~J DECOM 57,8,CRT/LPR/DPR,RAW,O 

~JORD NUMBER 7-7 46 MEMORY ADDRESS COUNTER 
DECOM 953,8,CRT/LPR/DPR,RAW,O 

WORD NUMBER 5-7 47 • • • M~Mnnv A~~RESS COUNT~Q 
..... ,- ,. - · • Approved for Release: 2024/06/06 C05027392 
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i~· L· 1---.- ! r_._ .. i ___ . L_ __ l .• L_J : ___ ];J Ll-1 ___ _j , __ _j . _ __j _j __ j _ _J __ _\J I 0 --- ·--· (J7 l,-(L ·1 0 

\. : 
·-./ N 

-..J 
w 
\.,0 
N 

+CMl 001.24 +CM2 o·o 1. 2 5 +CM3 0·01.24 +CM4 001.24 +CMS 001.24 +CM6 001.25 +CM7 001.24 +CMS 001.25 ·i I +CM9 001.26 -ClO 001.25 ~cu 001.26 -C12 001.24 -Cl3 001.24 -Cl4 001.2s -Cl5 00 1. 2 5 -C!'6 001.24 I -(17 001.25 -C18 001.23 
+VSil 04.41-3 -VSP 04 • 'lP. 8 +BTM 0011.9 -9TM 0011.9 +CIM 0.0000 +DIM o.~666 -CiM- 0.0000 -DIM 0.2041 
+SV._, 10.osa -SVM 06.533 T3+B 0012.3 T4-B 0011.9 5VCL 4.9800 £JO:JF OFF Bl3EN ON P+RS ON 
P-BS ON CCJF ON CCHL HI 170.POWER SYSTEM • SAII.PLE 000000 303 13 37 44 
..-CMl 001.24 +CM2 001.2s +CM3 001.24 +CM4 001.24 +CMS 001.24 +CM6' 001.2s +CM7 001.24 +CMS 001.25 
+CM9 001.25 -CIO 001.is: -Cll 001.26 -Cl2 001.24 -C:13 .001 .24 -Cl4 001.25 -Cl5 Ocil.25 -Cl6 001.24 
-Cl7 001.25 -ClS 001.23 
+VSR 04.4lli· -lisR 04.888 +!3TM 0011.9. -BTM 0011.9 +CIM 0.0000 +DIM 0.3666 -CIM 0.0000 -DIM 0.2769 
+SV.'1 10.osa -SV/.1 06.533 T·3+B 0012.3 T4•B 0011. 9 5VCL 4.9800 BBOF OFF BBEN ON P+EiS ON: 
P-BS ON CCOF ON CCHL HI 170 POWER SYSTEM SA~.PLE 00000.l 303 13 37 46 
+CMI 001.24 +CM2 001.25 +C\13 001.24 +CM4 001.24 +C"IS 001.24 +CM6 001.25 +CM7 001.24 • .,~,a .001.25 
+CM9 001.25 -Cl.0 001.25 -C:11 001 •. 26 -c12 001.24 -cl3 001 .• 24 -Cl4 001 .·25 -Cl5 .001~25 -Cl'6 .001.24· 
-Cl7 00.1.2~ -(18 001.23 )> 
+VSR 04.418 -VSR 04.888, •·BTM 0011 .9 -BlM 0011.9 +eIM 0.0000 +DIM 0.3666 -ClM 0.0000 -DIM 0.2769 "O 

"O )> +·5V'1 10.058 -SVM 06.53-3 T3+B 0011.9 T4-B 0011 • 9 5VeL 4.9800 BBOF :>FF BaEN ON P+RS ON a "O P-BS Oi~ eC:JF ON eeHL HI· 170 POWER SYSTE~ • SAMPLE 000002 303 13 3-7 49 < "O +CMI 001.24 +C.'12 001.25 +eM3 001.24 ·•CM4 001 •. 24 +CMS 001.24 +CM6 00-1·.25 +eM7 001.24 +CMS 001.2.5 CD a +C"19 001.25 -ClO 091.25 -ell 001.?6 -cl2 001.24 -C:13 001.24 -Cl4 00·1 .• 2 5 -ClS 061.25 -Cl6 001.24 0. < -CD -en 001.25 -ClB 001.23 0 0. +VSR. 04.418 -VSR 04.935 +BTM 0011.9 -BTM 0011.9. +CIM 0.0000 +DIM o. 3666 · -CIM 0.0000 -DIM 6.2769 
-, 

o' +SV)ol 09.447 -SV~.\ 06 • .533 T3+B 0012.3 T4-B 0011.9 5VCL: 4.9800 Al30F ::lFF BUEN ON P+BS ON :::a 
CD -, P-BS or, CCJF ON CeHL Hi 170 POWER SYSTEM SAMPLE 000003 303 13 37 51 CD :::a +CM! 001.24 +CM2 001 •. 2 5 +eM3 001.24 +CM4 001.24 +CM5 001..24, +eM6 001.25 +CM7 001.24 +CMS 001.25 II) CD +019 00:l. 26 -elO 001.25 -cu 001.26 .:.c12 001.24 -Cl3 001.24 ~Cl4 001.25 -Cl? 001.25 -(16 001.24 V, CD CD 

II) -Cl7 001.25 -Cl8 001.23 .. 
V, +VS.~ 04.418 -VSR 04.9.35 +BTM 0011 •. 9 -BTM • 0011.9 +CIM 0.0000 +DIM o.3666 -UM 0.0000 -D·IM o.2769 N CD +SV'I -51/M' Q6.S33 B+B 0012.3 T4-B 0011 .9 5VCL 4.9800 BBOF OFF ON P.+BS 0 10.058 BiJEN ON· N N P-85 ON CCOF ON CeHL HI 170 POWER SYSTEM. SAMPLE 000004 303 13 37 54 """ --0 +CMl 001~24 +C.'12 001 •. 25 +e'13 001.24 <,014 ·001.24 +CMS 001.24 +CM6 001.2s +CM7 001.24 +CMS 001.25 0 I N 

O> 

""" 
• +CM9 001.25 -e10 001~25 -C 11 001.26 -Cl2 001·.24 -Cl3 001.24 -Cl4 001.25 -Cl5 001.25 -Clo 001.24 ---- -Cl7 001.25 -CIR 00-1.23 0 0 

O> O> +VSil Q4 0 4l8 ~vsR 04.935 .:aTM 0011;9 -BTM 0011.9 +CIM 0~0000 +DI.M 0.3627 -CIM 0.0000 -.DIM 0.2769 () --0 ·+SV'I 10.oss -SVM 06.533 • T3+B 001 i_.9 T4-B OOU.9 51/CL 4.9800 BBOF ::JFF Bi,lEN ON P+BS ON 0 O> P-85 0r1 CCOF. ON CeHL HI 170 POWER SYSTEM SAMPLE 000005 303 13 37 si 0, () +011 001.24 +eM2 0_01 •. 25 +013 001.24· +CM4 O(Jl.24 +CMS 001.24 ,-CM6 001.2s +CM7. 001.24 +CMS 001.25 0 0 +eM9 001.25 -(10 001:25 -ell 001.26 -Cl2 001.24 -Cl3 001.24 -Cl4 001.25 •Cl5 -001..25 -(16' 001.24 N 0, -J 
0 -((7 001.25 -(18 00 l o.23 (,.) 
N +VS!~. 04.371 -vsR· .04~935 +BTM 0011.9 •BTM 0011 .9 +CIM o.oqoo +DIM o •. 3627 -CIM 0.0000 -DIM 0.2769 co 
-J N (,.) +5.V\\ l0.05S -sv11 06.533 T3+8 0012.3 T4-B 0011.9 5VCL ,,.9800 BBOF OFF BBEN· ON P+flS ON co P,-BS O'l. CCOF ON CGiL HI 170 POWER SYSTEM SAMPLE 00000'6 303 13 37 59 N +CMl 001.24 +012 001.25 +013 001.24 +CM4 001,24 +CMS 901.24 +CM6 •. OQl.25 +CM7 001.24 +(MB 00·1.25 

+CM9 001.2s -ClO 001.2s -01 001.26 -C12 001.2~ -Cl3 001.24 -q4 001.2s -Cl5 001.25 -(16 001.24 
-Cl7 001.25 -Cle 001.23 
+VSR 04.·371 •VSR 04.935 +BTM 00 ll • 9 -BTM 0011.9 +CIM 0.0000 +DIM o.3627 -CIM 0.0000 -DIM 0.2847 
+SV"I 10.osa -sv.M 06.533 P•B 69 l 2 ~ 3 T4-B .Obll.9 SVCL 4.9800 BBOF OFF BBEN ON P+9S ON 
1?-BS ON CCOF ON CCrlL HI 170 POW~R SYSTEM SAMPLE 000007 303 13 38 02 
-,eMl' 001.24 +C'-12 001.25 +C.'13 001.24 +CM4. 001.24 +CMS 001.24 +CM6 001.25 +CM7 001.24 +CMS 001.2s. 
+CM9 001.25 -ClO 001.25 -Cll 001.26 -Ci2 0·01.24 -Cl3 001.24 -Cl4 001.2s -ns Oo 1 .• 2.5 -Cl6 001.24 
-Cl7 001.25 •C'lB 001.n 
+VS~ 04.371 -lisri Oi,. flfJ8 +£HM 0011.9 -BTM 0011.9 .+CIM 0.0000 +DIM o.3sae -U'M 0.0000 -DIM 0.2847 
+SV'1. 10.oss -SVM 06.533 T3+B 0012.3 T4-B 0011.9 SVCL 4.9800 BBOF OFF BBEN ON . 'P+BS ON 
P-BS ON CCOF ON CCHL HI 170 POWER SYSTEM SAMPLE 000008. 303 13 38 04 
+CMl 001.24 +CM2 001.25 +CM3 001 • 24 +CM4 001.24 +CMS 001.24 +CM6 001.25 +CM7 001.24 +CMS 001.25 
+CM9· ool.2s -CID 001.25 -Cll 001.26 -(12 . 001.24 -Cl3 OiH.24 -Cl4 ooi.25 -05. 601.25 -Cl6 001.24 
-Ci7 001.25 -Cl8 001.23 
+V5~ 04 • 371 -VSR 04.8!f8 +OTM 0011.9 -BTM 0011.9 +ClM 0.0000 +DIM 0.3627 -CIM 0.0000 -DIM 0.2847 
+SVM 10.osa -SVM O&· .• 533 T3+B 0011.9 T4-B 0011'.9 5VCL 4.9800 BBOF 'OFF BBEN ON P+BS ON 
P-BS Dill CCQF. ON CCHL HI 170 POW~R SYSTEM SAMPLE 000009 303 13 38 07 
+(Ml 001.24 +CM2 001.25 +C:"13 001.24 +CM4 001.24 +CM5 001.24 +CM6 001.25· +CM'7 001.24 +CMS 001.25 
+CM9 001.25 •CID 00·1.2s -Cll 001.26 -c12 001024 -Cl3 001.24 -Cl4 001.25 -.c1s 001.2~. -Cl6 001024 
-C17 001.25 -Cl8 001.23 
.\IC.0 n,. ,. , a -\JC0 n,. OOQ ,DTU nn,, n ~DTLI nni,., , . ,., .. I'll nnr,,n . "' ... n ~"'"'?~ . ,,.., n nnnf' " ... n ..,Q.,,. 
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Fl ?OPS· C:lT DIS?LAY 

+C~D. 001.32 +c:-12 001.JO 
+Ci-~3 001.30 +C:¼ 001.30 
+ c:,15 001.30 t- c;,I6 001.30 
+Ci·:7 001.30 · -1-C!-18 001.30 • 
-t GI·I9 ·001.32 -c:1.0· 001.28 
-Cll 001.30 -Cl2 001.28 
-Cl3 001.26 -Cl4 001.JO 
-Cl5 001.30 -Cl6 001.30 
-Cl? 001.28 -Cl8 COl.JO 

+VSR 05.499 .-VSR 05.~69 
+BTH 0059.1 -BTH 0059.9 
+CIH 0.0000 +DIM 0.0000 
-CI1'1'· 0.0000 -DIH 0.0000 

+SV'i-r 09.400 -SVM 0.0000 
TJfB 0059.l T/.i.-B 0058.3 
5VCL 5.0400 BBOF OFF 
B3EN OFF- P.,,..BS OFF 
P-BS OFF CCO? OFF 
CCHL LO Fl?OPS 
SAI'lPLE 000000 312 14 16 58 

I ' 
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27· OCT 71 

PREPARED AT_NRL BY 

INA=O, INPUT GROUP SYl'lC, OUTPU.T MTl. 
INA=l~INPUT GROUP- SYNC, OUTPUT MT2 
INA=2, INPUT MTl 
INA-=3t INP,UT MTZ 
I NA=4,. INPUT GROUP SYNC;. PCM OUTPUT TO MAG TAPE UN r T h 

MRO OUTPUT TO MAG TAPE UNIT 2. 
SPECIAL. DEC0M TO LPR/CRT 

WILL PRINT/DISPLAY; DECOM NUMBER, RAW DATA, PR6CESSED DATA. 

• · CRT 

. 0 TNUM" = NUMBER OF DECOMS 
"T COM·" = T /.\BL E OF DECO MS 
PRINTER 
DIG.I.T=O<> NORMAL PRINT 
DIGIT=3, SPECIAL DECOM P~INT 

PAGE=O,. NORMAL DISPLAY 
PAGE=l, BOOM 
PAGE=B, SPECIAL DEC0M 

SELECTED DECOM TEST 
DJ SPLAY 

DEC0M (16,64) 

1•10;:w NUMBER 2-15 l 1 $PED SPEED ON/OFF (1,0) 
DEC0M 
WORD NUM3ER 2-15. 
DECOM 
~✓ 0_RD NUMBER • 2-15 
DEC0M 
WORD NUMBER 2-15 

377~1,CRT/LPR/DPR,RAW90 • 
2 STAT REACT I ON WHEEL ON/OFF· ( 1, 0) 
378,lg(RT/LPRJDPR,RAW,0 • 
3· • FORS FORWARD/REVERSE (1,0). 
379,l,CRT/LPR/DPR,RAW,O 
4 PRSC PRIMARY/SECONDARY (1,0) 
380,1,CRT/LPR/bPR,RAW,O 

3.3(b)(1) 

''} 

::_J 

• DEC0M 
\·JO.RD NUMBER 2-15 5 CONT CONTROL PR IMARYOSECONDARY < 0 -1 l>. 

J 
* 

iJ 
·~r lJ 

DEC0M 
vi ORD NUMBER 
DEC0M 
i✓ O~D NUMBER 
DEC0M 
v/ORD NUMBER 
DE~0M 
WORD NUMBER 
DEC0M 
v:o~D NUMBER 
DEC0M. 
vJQRD NUMBER 
DE.COM 
WORD NUMBER 
DEC0M 

2-15 
381,1,CRT/LPR/DPR,RAW,O 
6 DIRT DI~ECTI0N PRIMARY/SEC0~DARY Cl,Ol 
3 8 2 , 1 , CRT IL PR /DP R , R Av-J , 0 

1.;.14,15 7 . $PRO REACTION WHEEL SPEED 
242,15,CRT/LPR/DPR,RAW,O. 

-1-15~15 8 SPCT REATI0N WHELL SPEED CONTROL 
24811,CRT/LPR/DP~,RAW,O 

0 ... 9. 9 RWTP REACTION WHEEL TEMPERATURE 

0-10· 
977,8,CRT/LPR/DPR,CURVE,0 
10· ·RWTO •. REACTION W8EEL TACH OUT 

4-8 
081.,8,CRT/LPR/DPR,TACH,O. 

i 1 +VSR + VOLT SENSOR • 3 

4-9 
571~8,CRT/LPR/DPR,L0LT,0 
12' -VSR ·-· VOLT SENSOR 3. 
585,8,CRT/LPRJDPR,LOLT,O 
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C05027392roKD NUMBER. 
·-1 DE COM 

t * • h10RD. NUMBER 

, __ \ * 

* 
~·1 * 

.. l * 

·* 

J. * 

] *. 
* 

J· * 
I 

; ·1 *. 

'J * 

DEC0M · 
• \·JOKD NUM3E:R • 
DE COM 
',✓ GRD NUM9ER 
DEC0M 
\·JO~D NUMBER • 
DECOM 

. 1~0~D NUMBER 
DEC0M 
1•/0KD NUMBER 
DECOM 
:•:o~D NUMBER 
DEC0M 
~·:OK D NUMBER 
DEC0M 
vJORD NUMBER 
DECOM 
i~0RD · NUMBER. 

DEC0M 
\~ORD NUMBER 
DECOM 
vJORD NUMBER 
DECOM 
WORD NUMBER 
DEC0M 
\~ORD NUMBER· 

. DECOM 
WORD NUMBER 
DECOM 
WORD NUMBER 

· DEC0M 
W-0RD NUMBER 

DECOM 
WORD NUMBER 

DECOM 
~·J0RD NUMBER 

DECOM 
WORD NUMBER 
DECOM 
v/ORD NUMBER 
DECOM 
WORD NUMBER 
DECOM 

4-Approved f~r_Releas~:J~~~to5to5 COJ02Jr;iHARGE. CURRENT MON I TOR 
617,8,CRT/LPR/DPR,A~Ps~o 

4-15 14 -DIM - DISCHARGE CURRENT MONITOR 
6.33,i,CRT/LPR/D~R,AMPS,O 

4-1.2 15 • +CIM + CHARGE CURRfNT MONITOR-
609,B,CRT/LPR/DPR,AMPS90 

4, 14 16 -CIM - CHAR~E CURRENT MONITOR 
625,8,CRT/LPR/~PR,AMPS,O 

17 OREB ORDANCE ENABLE· BACKUP 
410,1,CRT/LPR/DPR,RAW,O 

2-3 18 MSUB MEMORY SUBFRAME 
281,3,CRT/LPR/DPR,RAW,O 

2-3 19 MCLK MEMORY CLOC:< FREQ 
284.,l,CRT/LPR/DPR,RAW,O 

2-3 . . 2 0 M !1 TE M UiO RY SAM.PL E RATE 
2 8 5 ., 2 , CRT/ LP R /DP R , RA 1•/ , 0 

4-2-5 21 +PBS PRI~ARY/SECONDARY • BATTE~Y SELECl 
533,l,CRT/LPR/DPR,RA~90 

22 -PBS PRIMARY /SECONDARY -BATTERY SELECT 
534,l,CRT/LPR/DPR,RAW,O 

1-3 1 23 VTIM PCM VERNIER TIME DECIMAL 
153,8,CRT/LPR/DPR,RAW,O 

3~3. 2 24 BIRD SPACECRAFT ID (ADD 171) 
415,2,CRT/LPR/DPR~RAW,O 

3-2 3. 25 (MRO,PCM) TYPE OF DATA (O=PCM,l=MRO) 
40591,CRT/LPRJDPR,RAW,O 

3~3 • 4 26 . HKSR • HOUSEKEEPING SENSOR (O=OFF, l=ON) 
411,1,CRT/LPR/DPR,RAW,O 

3-3. 5 27 OREN ORDANCE ENABL~ (O=OFF, l=ON) 
277, 1 9.CRT /LPR/DPR 9RA~~, 0 

2-2 6 28 DLSS DL SYSTEM (0::0FF, l=ON) 
409,1,CRT/LPR/DPR,RAW,O 

2-7 · 29 • MOWRY ·AD.DRESS COUNTER 
313, 8 ,CRT /LPR/DPR, RA,W, 0 

0-7 30 ~\EMORY ADDRESS COUNT-ER 
57~8,CRT/LPR/DPR,RAW,O . 

T-7 31 MEMORY ADDRESS COUNTER 
~53,8,CRT/LPR/DPR,RAW,O 

5-7 32 MEMORY ADDRESS COUNTER 
697,8,CRT/LPR/DPR,RAW,ci 

7-12 33 BTEM • B60M TEMPATURE 
993,8,CRT/LPR/DPR,CURVE,O· • 

1-11 34 BLEN BOOM LENGTH 
217~8,CRT/LPR/DPR,RAW,l 

2-10 1 35 PTCl CONTROL l PRESSURE TRANSDUCER 
337,8,CRT/LP~/DPR,PSI,O 

.. l ....... ..... . I.Ina C'\ ... ,,u 1,u:u:c .... _~_-:.-.J .. 2 ... ~."\.•. ---~.A..: ........ _ o,::r. ........ -· .. _ .... r.nuT.n.rsL .... eo .. o.nc...ce.c1 ,n..,. -·"'~ ....... r="~ ,,....,..,.,,_ ... _ .. _:_ -· 

'J 
l 

\.J 
; ,_________:,) 

l- \ ·,J 
' . 
-· 

:;jR~C@AGC.B0>0<0CF•JZll; RCJ;,lC@f 8JoW: RCJc0cF9K 90cF< "?F~O~.JORs@ SCKC vase *OJOVR@ FE.Jc:,Q(. 
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1-11 34 BLEN .BOOM LENGTH 
217,8,CRT/LPR/DPR,RAW,l 

2-10 l 35 PTCl CONTROL l PRESSURE TRANSDU(__ER 337,8,CRT/LPR/DPR,PSI,O 

2-11 2 • 36 • PTC2 CONTROL: 2-PRESSURE-TRANSDUCER ~ --·- - · 345,8,CRT/LPR/DPR,PSI,O 
7-4 3 37 PTTl TANK· 1 P_RESSURE TRANSDUCER 1009,8,CRT/LPR/DPR,PSI,O 

7-5 4 38 PTT2 TANK 2 PRESSURE TRANSDUCER 1017,8,CRT/LPR/DPR,PSI,O 
~-14-i 39 BCOF BOOM (ON=l, OFF=O) 
369,1,CRT/LPR/DPR9RAW,O 
2-14-2 • 40 Bero BOOM CIN=O, OUT=l) 

. 3 70, 1, CRT /LPR/DPR ,RAW• 0-

2-14-3 41 BFRI BOOM FULL RETRACT CRET;;;lt NRET:Q) 

• ·:.., ....... ~,, •, ~,- '"' vr,'- 'ii(.UJ<\/t. vU 

- F 1 705 REATION WHEEL/BOOM/THRUSTERS _SYSTEM 
1124 
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PCM VTlM 067 BIRD 171 HKSR ON OREN OFF DLSS OFF 303 13 44 04 Fl70S REV 000000 SAMPLE 000001 
SPED ON STAT OFF FORS REVS PRSC PRIM CONT PRIM DIRT FORN SPCT SLOW 0 SPRO 032767 RWTP 0.0320 RWTO 000.00 
BLEN 000026 BTEM 651.27 PTCl 00.000 PTCZ 00 0 000 PTTl 21.560 PTT2 2D.188 
+VSR 04.700 -VSR 05.170 +DIM 0.2418 -DIM ·o.1794 +CiM 0.0000 -CIM o~oooo OREB OFF +PBS. SECD -PBS SECD 
BCOF OFF BCIJ IN BFR! RtT' SMJN MID BFEI NEXT BMTR REL DLRI REL 
PCM VTIM 06~ BIRD 171. HKSR ON OREN OFF DLss OFF • 3oj 13 44 07 Fl70S REV 000000 SAMPLE 000002 
SPED ON STAT OFF FORS REVS ~RSC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRO 032767 RWTP 0.0320 R~TO 000~60 
6LE~ 000026 BTEM ~51.27 Ptc1 ~o.ooo PTCZ oo.boo PTTl 21.560 PTT2 20.188 

. +VSrl 04.700'-VSR 05.I2·3'+DIM o.2418 :-DIM 0.1755 +CIM o.o·ooo -CPl 0~0000 OREB OFF +PBS SECD -PBS SECD 
BCOF OFF' BC1J. IN BFRJ RET BMJN MID BFEl NEXT BMTR REL DLR! REL 
PCM VT!~ 069 BIR6 lil HKSR.ON OREN OFF DLSS OF~ 303 13 44 10 Fl70S REV 000000 SAMPLE 000003 
SPED ON STAT OFF FORS REVS P~SC PRIM CONT PRIM DIRT FORN SPCT SLOW SPRD 032767 RWTP o.0320 RWTO ooo~oo 
BLE~ 000026 [HEM 651,27 PTCl 00,-000 PTC2 00.000 PTTl 21.560 PTT2 20.188 • 
+VSR 04.700 -VSR 05.170 +DIM 0.2418 -DIM 0.1716 •CIM 0.0000 -er~ 0~6000 OREB OFF +PBS SECD -PBS SECD 
BC6F OFF BC!O IN BFR! RET BMIN MID BFE1 NEXT BMTR REL DLR! REL . 
PCM VTIM 070 BIRD 171 HKSR ON OREN OFF· DLSS OFF 303 13 ~~ 12 Fl70S · REV 000000 SAMPLE 000004 
SPED ON STAT OFF FORS REVS PRSC PRIM CONT PR1M DIRT FORN SPCT SLOW SPRD 032767 RWTP 0.0320 RWTO 000.00 
BLEN 000026 'BTEM 651.27' PTCl DO.ODO PTC2 00.000 PTTl 2i.5b0 PTT2 20.188 • 
+VSR 04.700 -VSR 05.123 +DIM 0 0 2418 -DIM D.1716 'CIM D.0000 -CIM 0.0000 ORfB OFF ~PBS SECO -PBS SEtD 
BCOF OFF. BC!O I.N BFRJ RET BMIN MID .BFE! NEXT BMTR REL DLR! REL 
PCM VTIM 071 BIRD 171 HKSR ON OREN OFF DLSS··OFF 303 13 44 15 F170S REV 000000 SAMPLE 000005 
SPED ON. STAT OFF FORS REVS PRSC.PR.I~ CONT PR}M DIRT FDRN SPCT SLOW tPRO 032767 RWTP 0 0 0320 RWTO 000.00 
BLEN 000026 BTE~ 651.27 PTCl 00.000 PTC2 00.000 .PlTl 21.560 PTT2 20.1aa 
+VSR 04,700' -VSR 05,170 +DIM D.2418 -DIM 0~1716 +C!M 0.0000 -C!M 0.0000 OREB OFF' +PBS SECb -PBS SECO 

'BCOF .OFF Dc10 IN eFRI RET BMIN MIO BFE! NEXT B~TR REL DLR! ~EL • 
PCM VTJM 072 BIRD 171 HKSR ON OREN OFF DLSS OFF . 303 13 4.4 17 Fnos REV 000000 SAMPLE 000006 
SPED ON STAT OFF FORS REVS PRS( PRIM tONT PRIM DIRT FORN SPCT SLOW SPRD 032767 RWTP 0 0 0325 RWTD 000.00 
BLEN 000026. STEM 651.27 PTCl 00.006 PTCi 00.000 PTTl 21.~60 PTT2 20.1ea • 
+VSR·04.700 -VSR 05.170 +DIM 0.2418 -D1M 0~1716 +ClM 0.0006 -CIM o.OOOO OREB OFF +PBS SECD -PBS SECD 
BCOF OFF BC!~ IN BFRI RET BMIN MID BFEI NEXT BMTR REL DLR! RtL 

• PCM VT IM 073 El I RD 171 HKSR ON OREN· .OFF . DLSS OFF 303 13 44 20 F 1705 REV 00000.0 SAMPLE 000007 
SPED ON STAT OFF FORS REVS PRSC PRIM CONT P~IM DIRT FORN SPCT SLOW SPRD 03276i RWTP 0.0325 RWTD OOQ.OO 
BLEN 000026 BTE;~ 651.27 PTCl 00.000 'PTC2 00.000 PTTl 2.1.560 PTT2 20.1sa. ' 
+VS,l 04.700 -VSR. os.110 +DJ.'1 0.2418 -D-Pl ·0.1110 +CJM 0.0600 -CPl 0.0000 ORE·e OFF +PBS' SECO -PBS SECD 
BCOF OFF ·BC!~ IN BFRI RET BMIN MID BFEI NEXT BMTR MEL DLR! REL 
PCM VT l M 074 Bl RD 171 HKSR ON . OREN OFF DLSS. OFF • 303 13 44 22 Fl 705 REV 000000 SAMPLE 000008 
SPED ON STAT ~FF FORS REVS PRSC PRIM CONT PRIM DIRT FORN SPtT SLOW SPRO 032767·RWTP 0 0 0325 RWTO ODO.DO 
BLEN 000026 JTEM 651.27 PTCl no,ooo PTC2 00.000 PTT! 21.560 ~TT2 20.188 - • 
~VSR 04.700 -~SR 05.170 +DI~ 0.2418 -DIM 0~1716 +CIM 0.0000 -CIM 0 0 0000 OR~B OFF +PBS SECD -PBS. SECD 
BCOF OFF. BCIJ IN BFR! RET BMIN MiD BFEI NEXT BMTR REL DLR! REL. • 
PCM ·vr1M 075 BIRD 171 HKSR ON DRE~ OFF· DLSS OFF 303 13 4~ 25. Fl70S •• REV 000000 SAMPLE 0D0009 
SPEJ ON STAT OFF FORS REVS pqsc PRIM .CONT PRIM DIRT FORN SPCT SLOW SPRD 032767 RWTP o .• D325 RWTO 000.00 -
BLEN 000026 BTEM 65lr27 PTCl 00~00D PTC2 00.000 PTT1 21 0 560 PTT2 20.188 
+V~R 04.653--VSR os.110 +DIM 0.2418.PDIM 0.17i6 +CIM 0.0000 ~cIM 0.0000 OREB OFF +PBS SECD -PBS SECD 
etoF o~F ~CIJ IN • BFR! RET B~!N MIO' BFEI'NEXT BMTR REL DLRI REL . . . 
PCM. VTIM 076 BIRD 171 HKSR ON OREN OFF DLSS OFF . 303 13 44 28 Fl70S REV 000000 SAMPLE 000010 
SPED ON STAT. OFF FORS REVS ~RSC PRIM CONT P~!M DI~T FDRN SPCT SLOW SPRO 032767 RWT~ 0.0325 R~TD 000.00 
BLEN 000026 TITEH 651.27 PTC! 00.000 PTC2 00 0 000 PTTl 21.560 PTT2 20~188 
+VSR 04.653 -VSR 05.170 •DIM 0.2379 -DIM D.1716 ~CIM o.aooo -CIM 0.0000 OREB OFF +PBS SECD -PBS SECD 
BCOF OFF BC!:') l'l .flFR! RET B:-.\IN. MID Bf'El NEXT B"ITR REL DLR! REL 
PCM VT!M 611 BIRD -l7l • HKSR ON OREN OFF DLSS OF~ 303 13 44 30 Fl70S REV 000000 SAMPLE 000011 
SPED ON STAT OFF FORS REVS PRSC.PRIM CONT. PRIM DfRT FORN SPCT SLOW SPRO 032767.RWTP 0~0325 R~TD 000.00 
BL~N 000026 BTEM 651r~7 PTCl 00 0 000 PTC2'00.ooo PTT! 21.560 PTT2 20r188 
+VS~ 04.653 -VSR 05.170 +DIM 0.23t9 -DIM .0~1716 +CIM 0.0000 -CfM OoOOOO OREB OFF +PBS SECD -PBS SECD 
BtoF OFF BCii·IN BFRI RET BMIN MI6 BfEl NEXT BMtq REL DLR! REL 
PC~1 VTIM 078 El!RD 171 .!-fKSR ON O_REN OFF DLS_S OFF 303 13. 44 33. . _- q1.os REV 000000 SAMPLE OOQ012 
SPED ON: STAT OFF FORS REVS PRSC PRIM CONT Pij!M DI~T FORN SPCT SLOW SPRO 032767 RWTP 0.0325 RWTO ooo~oo 
BLEN 600026 ATEM 651.27 PTCl 00~000 PTC2 -00 0 000 PTTl 21.560 PTT2 20.188 
;vs~ 04.653 ~vsR· 05,170 +DIM 0.2379 -DIM 0.1716 +CIM 0.0000 -CIM 0.0000 OREB ciFF ~PSS SECD ~PBS SECD 
BCOF OFF BCIJ IN BFRI RET B~JN M1D BFE! NEXT ~~TR. REL DLR! REL 
PCM VTIM 07', BIRD 171 HKSR ON.. OREN OFF· DLss· OFF 303 13 44 35 Fl 705 REV 000000 SAMPI.F 00()()11 
SPED ON • STAT OFF FQRS RrVS PR.",(' PflTM •ONT PI/JM l'll.llJ. rni1N ',l'CT :,LOW :il'IIO UJ.!./1.,/ HWlf.' U 0 UJ£~ l<WIU !JUU.!JU. 
ULLN UUUUL6 UllM 65l.27 PlCl 00~000 PTC2 00.000 PTT! 21.560 PTT2· ·20.188 
• \/C:.0 f\1. , c ~ . \JC::. 0 n c 1 "'7 ('\ , r. T M n . n r u n , .,. c c; . r , u f'\ n f"l"n n . r, Y n nnnr'\ nr,c_~ """C"C- . noc. 
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• PLOT -· FORTRAN LI NE PHI NTER PLOT SUGROUT I NE 
PLOT - .fORtRAN LINE PRINTER PLOT SUBROUTINE 

3.3(b)(1) 
PREPARED AT NRL BY 

I • • PURPOSE TO·UTILIZE THE LINE PRINTER AS A PLOTTER 

. I I METHOD 

I II 

.. 
lV 

THE •iPLOT" ·suBROUTINE UTILIZES .THE INPUTS: • MODE(SUBROUTINE ACT 
CURRENT DATA VALUE, LOWER LIMIT, UPPER LIMIT, AND CURRENT SYNBO 
TO CLEAR PL.OT ·IMAGE, STORE A PO I NT,· OR PLOT CURRENT PO I NTS • 

THE IIMODE"•VARIABLE: EQUAL ZERO~ CLEAR PRINT/PLOT BUFFER TO 
SPECIFIED SYMBOL; EQUAL ONE, ENTER CURRENT SYMBOL IN PRINT/PLOT 
BUFFER .WITHOUT PRINTING; EQUAL Tw.o,. ENTER cu~RENT SYMBOL IN 
PRIN_T/PLOT BUFFER AND PRINT. 

THE VALUE PER PRINT CHARACTER POSITION IS DETERMINED ·sy 
SUBSTRACTI~G THE LOWER LIMIT FROM THE UPPER LIMIT A~D DIVIDING 
THE·RESULT BT lOO(THE MAXIMUM NUMBER OF PRINt POSITIONS). 
IF THE RESULTING SIGN IS NEGATIVE, THE SIGN IS CHANGED TO POSIT 

THE P0SITION OF THE CURRENT SYNBOL IN THi PRINT BUFFER LINE IS 
DETERMINED BY FIRST; SUBTRACTING THE CURRENT VALUE.FROM THE 
UPPER LI~IT, SECOND; DIVIDING THE R~SULT BY THE VALUE PER PRINl 
CHARACTER, AND ADDING· ONE.. THE RESULT IS USED TO PLACE THE 
SYMBOL: IN PROPER POSITION IN THE PRINT/PLOT BUFFER. 

USE:· 

THE PLOT SUBROUNINc MAY BE USED BY A FORTRAN PROGRAM VIA: 

CALL PLOTCMODE,Y,~,Z,S) 

MODE •· ·. 

y 

R 

z 
s 

•• PLO'r IMAGE 

EQUAL ZERO, CLEAR PRINT/PLOT BUFFER W'ITR 
CHARACTER SPECIFIED. BY 11 511 • 

EQ0AL. ONE, PLACt CURRENT SYMBOL"~" IN PROPER •• 
EQU~L TWO, PLACE CURRENT SYMBOL •11 s11 JN PRINt/ 
BUFFER AND PRINT. 

CURRENT VALUE OF DATA . 

UPPER LIMIT 

LOWER LIMIT 

SYMBOL 

THE PLOT IMAGE IS ONE HUNDRED CHARACTER POSITIONS FROM 21-120 .• 
POSITIONS 1-20 CONTAIN TCT TIME.· ---

Approved for Release: 2024/06/06 C05027392 
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C: I 

i 

'~l 
I •• 

~J· 
•, 

\ 

:) j 
r~ 
i • 
j ~· 

j: I 
['.__I 

J. I ~J 
,:·~ 
! ~: , 

\~] 
" 

.JL.. 
COMMON ITCTC9) 

·coMMON ITCT(9) 
DIMENSION REC(450) 
DIMENSION JTCT(9),KTCT(9) 
INTEGER.REC 
DATA 51,S2,53·,54,S5,56/lH ,1HX,lHO,lH$,lH*,1H+/. 
REWIND 6 

C PRINT LIMITS 
1-/ R I T E C 4 , 2 5 ) 

25 FORMAT(lX,46HLtM~TS? CURRENT~+-1@ ASPECT ANGLE=O-~ DEGREES@i 
l.52H/VOLT SENSOR:10.03,-14.10~ -VOLT SENSOR:9.88,-13.95@, 
21BHTANK PRESSURE=B,16) 

23 CALL filMTRCREC,1,450,IEOF,IPAR,IEOT) 
IF<IEOF)45,45,55 

55. CALL WE0F(2) 
CALL WE0F<2) 
REWIND 6 
WRITEC4,824) 

824 ·· F0RMAT1X,41HTCT TIME, CURRENT, ANGLE, VOLTS, PRESSURE) 
45p READ(6,16) CITCT(I) ,l=l,9), 

l IC,IP,IAA,IBa,IS,IZ.,ITP,AX,AAA,AS,AT~ATP 
WRITE(4,l6) (ITCTCI> ,I=l,9), . 

l" · IC,IP,IAA,IBB,IS,IZ,ITP,AX,AAA,AS,AT,ATP 
GO TO 45.5 

45 MQ=27 
MZ=l2 
'MP=2-9 1 1 11 1 , , 1 

MR=37 . 
DO 166 MA:6,411,45. 

C PICK UP TCT TIME 
. 'DO :93•.'1X=l•,•9llll/) ·.1 ·"". 11· • 1,.1 

93 1IiTCif(;lX.)=·o, 
K=8 1 I' 

• 'L=9i; I •• 

;, MX.=MA-5 
DO 94 IX=l,4 
• CALL B I T C REC ( M X ) , 3 ,-6 , I TC T ( K l ,-13 tl 6 ) 
'CALL BIT 1CREG(1MX'·l,9,l2,ITCT(L) ,13,15) 

• . • M X = M X + l·" I I • ; I I 

iL=L~2 
94 K=K-2 . 

'CALL BIT'(RECCMX) ,11,12,ITCT(l).,15,16). 
C· CLEAR PLOT BUFFER 

-MODE=O 
S=Sl 
CALL· PLOT (MODE:,Y,R,Z,S) 

·c + AND. - CHARGE CURRENT 
R=-1• 
Z=l. 
MODE=l 
5=52 
IC=b 

.I P=O 
CALL BITCRECCMQ),9~16~IC,9,l6) 

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

-CALL OIT<REC(MQ) ,1,,08.,.IP,9,16) 
JF(lC)4,3,4 .. 

. AX~-IP 
GO TO 5 
AX=_IC 
AX=AX*.0039 
Y=AX . 
CALl PLOT(MODE,Y,R,Z,S) 
ASPECT ANGLE 
R=-5• 
Z=O• 
S=S3 • 
I AA='O 
I BB=.0 
CALL BIT(REC(MZJ,9,16,IAA,9,16) 
CALL B IT ( REC ( M-Z.') , l , 0 8 , I BB , 9 , 16 ) 
AAA=IAA-188 
AAA=AAA/25. 
Y=.AAA 
CAL~ PLdTJMODE~Y,R.z~s1 
VOLT SENSOR: 

• R=lO. 
2=13. 
5=54 
IS:::Q. 
IZ=O 
CALL BIT1REC(MP)-,9,L6~IS~9,16) 
CALL a'tr c RE·c· c MP> ~-1 ·, cfa·, 1t,-9·,-16> • 
AT=-IZ . 
AT=~AT*l635.Jl000.+10035,/10.)/lOO.O 
Y=AT . 

• CALL PLOTCMODE,Y .. ,R,,Z,S) 
S=S5 
AS=-IS 
AS=·C:AS*-1635 .·11-000. +9,885 • 0/ 10.) / l-00. 0 
Y=AS 
CALL PLO.T (MODE,Y.,R,Z.,.S> 
SPIN A~D- ·-ATT f,A'.NK p:R1ESSl::JRE' 
R=lO •• 
2=14. 
5=56'". 
MODE=2 
ITP=O 
CALL BITCRE·C_fMR) ,9,16.-ITP,9,16) 
ATP~ITP . 
ATP=(ATP*8173./969.+0.J~69.)/l00. 
Y=ATP · •. . . 
CALL _PLOT< MOD._E, Y, R, Z ,_5_) ... -----:-----
WR I tE ( 6, 16) (I TCT C n d = l, 9 > , 

·1 . IC-.dP,I'A-A,IBB,IS~IZ,ITP~-AX,,AAA,AS,AT,ATP 
FORMAT(lX,3ll;3(1X,~)·i>,2X, . -

1 • -7 ( I 3.t 2X > ·, F 11.. 4, 2X, F8 • l, 2X, f 9 • 2, 2X ,.f 9 • 2, 2X, f 9 • 2 > 
MQ:MQ+45 • 

Appr~ved for ~eleasei 2024/06/06 C05027392 
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-COMMON ITCT (9) 

MZ=MZ+45 
MP=MP+45 

.MR=MR+45 
166 CONTINUE 

$0 

GO TO 23 
.STOP. 
END 
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~-! 6 
C 

\,; 7-. 
.. 

O·_j 77_ 
C 

~-[ 78 
C ,..,, ... 

:tJ 
C 
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susROUTINE - PLOT A LINE ON THE.LINE PRINTER 

SUBROUTINE. - PLOT A LINE ON THE LINE PRINTER 
SUBROUTINE PLOT A LINE ON THE. LINE PRINTER 
16 SEPT 71 

5 

3.3(b)(1) 
PREPARED AT NRL BY 

.. 
PURPOSE·-· TO PROVIDE A ROUTINE TO USE·THE LINE PRINTER 

AS A PLOTTER, MULTIPLE SYMBOLS· 

USE - CALL PLOT<MODE,Y,R,Z,S) 

MODE= 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= CURRtNT SYMBOL 

SUBROUTINE PLOT (M.OOE,Y,R,.Z,~) 
PRINT LINE BUFFER 
COMMON ITCT(9) -
D I MEN S I ON . AP ( 1 0 0 ) -----------~ 
DETERMINE INCREMENTS PER PRINT CHAR· 
SA= 1:R -z ) / l O O • O 

• .CHA'NG,E SIGN IF MINUS 
I F (5 A > l , 2 , 2 • 
SA=-(SA) 
WHAT MO.DE 
IF(MODE-1)3,4,4 
SYMBOL MODE- SUBTRACT CURRENT VALUE. FROM UPPER LIMIT 
AY=Z-Y 
CHANG.E_SIGN lF NEGATIVE 
IF(AY)6,7,7 
AY=-<AY) 
D~TERMINE POSITON OF. CURRENT. SYMBOL IN PRINT BUFFER LINE 

• ·.J Y=AY /SA+ l. 
I -F- < I'Y-1 0 0 > 7 8 , 7 8, 11 
IY=lOO 
PLACE CURRENT SYMBOL IN PLACE -IN PRINT. BUFFER 
APCIY)=S 
CHECK MODE FOR PLOT 
IF (MODE-U 9,9,8 

-MODE=28 PLOT 
WRITE<4,10) 

-~ •• CITCTCI> ,I=l-,9), CAP(K.> ,K=l,iOO) 
FORMAT ( lX,311,3 ( 1X,2I l >.,BX, lOOAl) 
GO TO 9 
CLEAR PRINT BUFFER.TO CURRENT SYMBOL 
DO 11 I =.l ,.100 
AP<I>=S 
CONTINUE 

Approve·d for Release: 2024/06/06 C05027392 
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RET-URN 
END 

. -.· ..... · 

: ...... 

. . 
pproved for Release: 2024/06/06 C0502739 



LI 

► 
"O 
"O a 
< 
CD 
a. 
o' ..., 
;:a 
CD 
CD 
ll) 
en 
CD 

I\) 
0 
I\) 
.I>,. 

---0 
0) 

---0 
0) 

() 
0 
u, 
0 
I\) 
-J 
(,.) 
<D 
I\) 

L,_ 

Lv 

,_·._ 
-' - L_ ___ l 

--~~ 
i __ _ 

L)-ITS? C0RR~NT=•-lf ASPECT ANGLt=o~s 
19!;, 20 10 30 .$ II 0 
19 5 2 0 10 3 2' .$ II 0 
I 9 5 '2 o I O 3 3 $ * 0 
I 9 5.. 2 o I O 3:5 $ • * • 0 
I <; •·:' ;., rJ I O 3 7.' $ 11 0 

. I 9 5· 2 O I O 3 8 • S it • 0 
.... 195 20 10 40' $ * o: 

·195· 20 10 41 ,$ Ii 0 
I 9!.t 20 10 43. S ii' 0 
195201045 $ it- 0 
022 ·10 00 4.6,.. $ ,-: 0 
19 Sr 2 0 I U ·4 R $ '! .. 0 

l~Xl8 1g n -~ :· g 
·195: 20 10 53 $ it· .. Q 
195 20 10 54. $ * 0 
195201056 $ •:. 0 
l 9 5 ·2 O 1 O' 5 7 $ I! 
19·5 2 O l O !i 9 $ ~- 0 
195 2.U 11 C, I $ II 0 
195 20 11 02 S * .0 
195 20 11 04 $ * 0 
19 5 2 0" I l O 5 $ * 0 
195201107 $ * 0 
l9520ll.U9 $ Ii O 
l'JS 20 11 10 $ * 0 
1-95 20 ·11 12 S * · 0 
19·5 7 O l I I 3. S * 0 
195 20 11 15 $ * 0 
195 <'·0 11 • I 7 S * 0 
195.201118 $ * 0 
I 9 5 2 O I I 2 0 $ '* 0 
195 20 11 21 $ * 0 
195 20 II 23 . $ * 0 
l.95201125 $ II 0 
1'95 20 11 26 .$ * 0 
19 5 2'CJ l,l ·2 fl $ * 0 
195 20 1-1 29 $ * 0 
195-20 II 31 $ Ii o 
195·20 11 33 $ * 0 
195 20 11. 34 $ * 
195 2.0 11 36 $ * 0 
l 9.5 2 O 11 H $ * 0 
042 l O 11 39 $ * 0 
19 5 2 O· I l ,,1 $ * · 0 
195 2u 11 42 $ * 0 
I SJ~· ?. O l 1 4 '• ,$ 11: 0 
1'9!',, ·20 U 4.5 $ * 0 
195 20 11 4 7 $ * 0 
19 !'>· 2 0 I I 4 9 $ II • 0 
l?,5 20 11 50 $ * 0 
195 20 11 52 $ II Q 
l Y 5 ~ O I 1- 5'3 $ *' 0 
19520115, $ * U 
1 <i, 20 11 s 1 ·s * o 
.195 20 11. 5°8. $ II 0 
19.5· 2 0 12 00 $ * 0 
195 20 12 Ol $ * 0 
195 20 12 03 $ ~ 0 
19 5 2 0 12 0 5 $ ·* 0 • 
I 9 5 -2 O ·1 2 o 6 • $ * o 

• 19 5 2 0 12 0'8 $ * 0 
I 9;5 2 O 12 Q.9 $ II 0 
195 2,0 12 11 $ * 0 

-f ~~ fg l~ n I / g 
195 20 12 16 $ 11 0 
195201217 $ * .0 
19.5 20 l 2 • I 9 S II 0 
195 20 12 21 s * o· 

··195 20 _n 22 s *. o 
19,5 2 0 12 2 !+ $ ll . 0 

9 5. 2 0 12 2 5 S ll 0. 
l 95 20 12 2:7 $ * 0 
19,5 20 .. 1.2 29 .s it .o· 
19·.5 20 12 3.0 s I! .·.o. 
19·5 .to • 1 2 iz s • 11 o 
19:5 2·0 l 2· 3-3 $ * 0 

.195 20 12 3,5 $ *· 0 
19.5 2 O I 2 3,7 S . ii 0 
I 9,5 2 0 1:2 3·8 S * 0 
195 20 12 40 S * . 0 ,-,...,.r ..,".' 11':-, .?, • ,.. 

___ , !~i __ l L___Jil 

Jy 
i I [ ; _-..LL.J _;_·, ~~ __ i __ i _I 

DE6REES1?1'VOLT SEN.SOR.= 1 Oo 03,.:. 14 • lOf -VOLT SF.NSOR:9.·88 ,-l 3o95i?TANK PRFSSURE=lh 16 + X.. • . . 
+ X • . . 
+X . 
+ x· 
• X .., X 
+ X 
+ X 
•· X 
+· X 
• X 
·+· X 
+ X 
+ X 
+ X 

.·+ X :,, ~ 
+ X 
+ X 
.+ X 
+ X 
+ X 
• X 
• X 
• X 
+ X 
• X 
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+ X 
+· X 

• • X 
• X 
+ X 
.+ X 
+ X 
• X 
+ X 
+ X 
• X 
+ X 
+. X 
• X 
+ X 
• X • ·x 
• X 
+ X 
• X 
• X 
• X 
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+ X 
+ X 
• X 
• X 
• X 
• X 
• X 
• X 
+ X 
• X 
+ X 
• X 
+ X 

• • X +· X 
+ X • x· 
+ X 
+ X 
• X 
• X 

•+ X 
+ X 
• X 
+ X 
+ X 
+ X 
+ X 

. • 11 

~-I 
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_ _j 
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0 
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CD 
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L___j c_ '~i- --' _ __J 0 I __ i i __ i __ i __ 1 i UiJJJ. ; I ' l I __ j __ I • I -~' ·_J 0 l..-- L--· --~ 
. __ ! ·---

lJ ,jJJ (J1 

'·---./ 0 
N 
-..] 

w 
'"1 :, i. ~, 'J. '., .. .. ... .. I..O 
195 20 21 21 $ * + X N 195 1.0 ?I 7.2 $ * + X 195 20 21 24 $ O* + X 
19!> 20 21 26 $ * + X 
195 20 21 27 $ * + X 
195 20 21 29 $ * + X 
195 20 ?I 30 $ * + X 195 70 21 32 $ * + X 
·195 20 21 34 $ * + X 
195 20 21 35 $ * + X 
195 20 21 37 $ * + X 

'195 20 21 38 $ • * + X· 
195 20 21 40 $ * ♦ x· 
195 20 21. 42 $ * + X 
195 20 21 43 $ * ♦ X 
.1'95 20 2l 45 $ *' ♦ X 

t~~ ~8 H a· $ * + X 
$ * + X 

195 20 21 50 $· * + X 
195 20 2l 51 $ * ♦ X 
195 20 21 53 $ * + X )> 195 20 21 54 $ * + X "O 195 20 21 Sb $ * + X "O 

"O l95 ?O 21 58 '$ * +. X "O a !9':, 20 21 69 $ * + X a < c;5 20 22 I l * + X < ('[) 1<15 70 n 02 $ * + -~ ('[) 
C. .i'J.~ 21J 22 04 1, * + C. - 195 20 22 Ob $ O* + X -0 195 70 22 07 $ *· + X 0 -, 195 20 22 09· $ O* + X -, 
::0 195 2-0 22 10 $ * ♦ X ::0 
('[) 195 70'72 17. $ * + X ('[) 

CD •I 9-~ 20 7.2 14 $ *O + X CD 
Q) l'l5 20 22 15 $ O* ♦ X Q) en 195 20 22 l7 $ * + X en 
('[) 195 20 22 18 $ * ♦ X ('[) .. -195 20 22 20 $ . * ♦ x· .. 
I\J l95 20 22 22 $ * + X I\J 
0 l•;5 2C, 7l 23 $ *O + X 0 
I\J l9~ ?.Cl 22 25 $ *O + X I\J .i:,. 195 20 22 26 $ O* + X .i:,. - 19; 20 22·28 $ *O + X -0 0 
CJ) 195 20 22 30 $ * + X CJ) - 195 20 22 3·1 $ * + X -0 195 20 22 33 $ •O ♦ X 0 
CJ) 19; 20 22 34 $ *O + X CJ) 

(') l<;~ 70 22 ;it,· $ * + X (') 
0 195 20 22 3R $ * + X 0 u, Ir,~ ?CJ 2"1 39 $ * + X u, 
0 195 20 72. "1 $ *· + X 0 
I\J .195 20 7.2 42 $ * + X I\J ....... 195 20 2,2 ,,4 $ * + X ....... 
(.,) 195 20 22 46 $ * + X (,) co 195 20 22 47 $ * + X co 

195 20 22 49 $ *O + X I\J 
195 20 22 50 $ «o ♦ X 
195 zo .72 52 $ *O ♦ X-
195 20 7.2 54 $' *O ♦ X 
1 9 5 2 o· 2.2 s 5 $ * + X 
195 20 22 57 $ * + X 
195 20 ,22 58 $ * + X 
195 20 23 00 $ * + X TCT Tl~E, CU~RENT, ANGLE, VOLTS, P~ESSURE. 
1·95 20 10 30 117 0 122 '136 176 !AO 1!>4 0.4563 -0.t, 12.76 12.98 12.99 19? 20 ,I.CJ 32 115 0 17.3 138 175 180. 154, 0.4485 -0-.b 12.75 12.96 12.99 
195 20 lU 33 117 0 123 13tl 175 180 153 0.4563 -0.6 12,. 75 12.98 12.YO 195 20 10 35 118 0 12'3 138 176 ltlO 154 0.4t>02 -o.6 12.76 12.98 12.99 195 20 10 37 116 0 123 138 175 lbO 154 o.4524 -0.6 12.75 12.98 12.99 195 20 10 38 l l5 0 123 138 175 1110 154 (J.4485 -0.6 12.75 12.98 12.99 1<;5 2IJ IU 40 115 0 122 13!! 175 160 154 0.4485 -0.b 12.75 12.98 12.99 195 20 10 41 lib 0 122 138 175 l 80 154 0.4524 -0.b 12.75 ll.98 12.99 19~ 20 10 43 llf> 0 122 138 175 l BO 154 0.4524 -0.b 12.75 12~98 12.99 195 20 10 45 115 0 122 138 175 11.iO 154 u.4485 -0.6 12.75 • 12 .98 12.99 02 2 liJ 00 t,t, 115 0 123 138 175 • 180 154 u.4485 -0.b 12.75 12.98 12 .99 195 20 10 48 115 ·o 123 13(1 175 180 1,4 U.4485 -o·.6 12.75 12.98 17.99 195 20 10 .49 117 0 123 138 175 180 154 u.4563 -0.b 12.75 12.98 12.99 195 20 10 51 114 0 123 138 175 180 154 0.4446 -0.b 12.75 12.98 12.99 195 20 10 53 114 0 122 138 175 180 154 0.4446 -0.b 12.75 12.98 12.99· 195 20 10 54 117 0 122 138 175 180 154 o.4563 -0.6 12.75 12.98 1·2. 99 195 20 10 56 116 0 122 1311 175 180 154 0.4524 -0.6 12.75 12.98 12.99 195 20 l'O 57 . l 16 0. 123 123 175 .180 154 0.4524 o.o 12.75 12. 98 • 12.99 l'i5 20 I() 59 113 0 123 138 175 l!lO 154 u.4407 -0.b l 2.·75 12.98 12.99 195 20 11 01 - 115 0 123 138 175 180 154 004485 -0.b 12.75 12.98 12 • <;9 195 20 11 02 lH, 0 123 138 175 lUO 154 0.4524 -0.6 12.75 12o<J8 12.99 195 70 11 04 11 b 0 123 138 175 180 154 0.4524 -0.6 12,. 75 12.98 12.99 
t2t ~~ H ~~ 114 0 122 '13& 175 180 154 U.4446 -R·~ 12.75 H-~~ 12.99 , ,,. I\ ..... • ~n '-.~ inn , C 1. .-, I I I 6 1--. '"tf"' .... l"I .... 
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PLOT 70 

This plot program allow;:,. the opera.tor to select fro:n one to five piec.1s of data 

from the series 170 PCH 0ata. stream and plot. tho::;c dat.:. sir:,\:i.lta_n0ously on the 

line :i)rinter. These data rri.ay be com.plete 8-bit ci..:.ta 1,:ords or single bit digital 

indicator-s-. 

I,r the Co.SC of. da-t.::. wo:.:-c.s, 1) the processed ·ct.::.';;.a value .is pre:seitcid. on the left 

side of the line printer paper, 2) the raw dcta value is plotted on a 50 iiivi:::ion 

plot area and .3) the vernier tiine associated witB tt.a.t data. v:e:.lue is present~d 

on -the right side of the paper. 

In the case of single bit plotting, ·,:,;:ie bit is presanted ol'l the left side of the 

plot area ·if it is zero. with a -deflection to the i~ig:it if .the bit is a one. The 

vernier time is also ,prese.-:.ted with each data sar.-.pl~. 

During the plotting, rc.w data is placec. c~1 ciig.:.t.;,1 1:1,;;gnetic -~.2.p;;:: iI.' the program 

is being operated i.."l real tine. T~e pro gr~ rcB.Y also b.::: ope::·ai;.;:;d ·1:-0m digital 
. . 

magnetic tape playback. The sal.;::cted data may '::;e qt.·.:::.'lged may the 

upper and lower lir:ri.ts of the plot a.::..--ea for eac::-. piece of da.tE... 

A~prov.ed for Rele~se: 2024/06/06 C05027392 
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01< 3> ?l 05 PLUT70 PAYLOAD 171 REV. 0000 SAMPLF bbOOOl 
a· .. 

FLTl PLT2 PLT3 PLT4 PLT5 
DECOM STATEMENT 028 048 123 000 000. 
LOWER LIM ITS 00 00 00 00 00 
UPPER Ll MIT 5 05 05 05 00 00 

. BIT NUl!BER 00 00 00 00 00 --~· .. '._.,._ ·. 
• '-'•·-~· .... _ ........ 

TCT TrnE PLOTl PLOTZ PLOT3 PLOT4 PLOTS VE~NIER TIME 
VALUE PER DIV.0.100 0.100 0.100 0.000 0.000 
01< 3> ?; 05 00000 00000· 00187 ooouo 00000 2 3 000 

. 303 -15. 43 47· 000l6 00105 60455 00000 00000. l 3 2 {! 057 
303 15 43 50 00026 00105 00455 00000 00000 l 3 2 058 
303 15 43 52 00026 00105 00455 00000 00000 l 3 2 059 

► 303 15 43 55 00026 00)05 004_55· 00000 .00000. 1 3 2. 060 -0 303 15 43 58 000<'6 00)05 00455 00000 00000 1 3 2 061 -0 
303 15 44 00 000.:6 00105 0_0455 00000 00000· 1 3 2 062 

.., 
0 

303 b· 44 03 00026 00·105 00455 00000 00000 l 3 2 063 < 
► 303 15 44 0.5 ooOi6. ooibs 00455 00000·00000 l 3 2 064 

(D 
0. -0 303 15 44 08 000}6 00105 00455 00000 00000 l 3 2 065 ...... -0 

303 15 44 10 00026 0010.5 00455 00000 00000 l 3 2 Dbl 0 .., .., 0 
303 15 44 13 000~6 00105 00455 00000 00000 l 3 2 067. ;a < 

(D , 303 15 44 15 00026 00105 00455 ooodo 00000 l 3 2 Obfl (D 0. 303 l'i 44 -18 00026 00lb5 00455 00000 00000 l 3 2 069 CD ...... 
303 15 44 21 00026 00!05 00455 00000 00000 l 3 2 070 !l) 0 

(/) .., . 
303 15 44 23 00026 00105 00455 boooo 00000 1 3 2 071 (D ;a 303 15 44 26 00026 00105 00455 00000 00000 1 3 2 672 .. 

(D 
303 15 44 28 000~6 0010$ 00455 doooo 00000 l 3 2 073 N 

CD 0 
303 1~ 44 31 00026.00105 00455 00000 60000 1 3 2 074 N !l) 

.j:>. (/) ~03 1~ 44 n 00026 00105 00455 00000 00000 l 3 2 075 ---(D 
303 15 44 36 000£6 00105 00455 00000 00000 l 3 2 076 0 .. 

(j) N 303 15 44 39 00026 00105 00455 00000 00000 1 3 2· 077 ---0 ·303 15 44 41 • 00026. 00105 00455 ocooo 00000 l 3 078 
0 

N 2 (j) 
.j:>. 3_03 15 _44 44 00026 00105 00455 00000 00000 1 .3 2 079 0 ---0 303 15 44 46 00026 00105 00455 0000,0 00000 l 3 2 080 0 (j) 303 15 44 49 00026 00105 0045$ 00000 00000 l 3 2 081 (J'1 --- 0 0 303 15 44 51 00026 00105 00455 00000 00000 l 3 2 082 N (j) 

303 15 44 54 00026 00105 00455 00000 00000- 1 3 2 083 j ,1 0 303 15 44 56 00026 00105 00455 00000 00000 l 3 2 084 0 (0 :•".i 
(J'1 303 15 44 59 00026 00105 0045~ 00000 00000 l 3 2 • 085 N 
0 303 15 45. 02 00026 00105 00455 00000 00000 l 3 2 086 N 303 15 45 04 000~6 00105 0045~ 00000 00000 1 3 2 087 • -J 
c,.) 303 i-5 45 01 000~6 00105 00455 00000 00000 l 3 2 088 co 303 15 45 09 00026 00105 0045~ 00000 00000 l 3 2 089 N 

303 15 45 12 00026 00105 00455 00000 00000 1 3 2 090 
303 15 45 14 00026· 00105 00455 00000 00000 l 3 2 091 
303 15 45 17 00026 00105 00455 ~0060 00000 l 3 2 092 
303 15 45 19 00026 00105 00463 00000 00000 l 3 2 093 
303 15 45 22 oooa6 00105 004~3 00600 00000 1 3 2 094 

~):i 303 15 45 25 00026 00105 00463 00000 00000 1 3 2 095 
303 15 45 27 00026 00105 00463 00000 00000 l 3 2 096 ; 
303 15 45 30 00026 00105 00463 00000 00000 l 3 2 097 

\ 303 15 45 32 00026 00105 00463 00000 00000 l 3 2 098 
303· 15 45 35 00026 00105 Od~63 00000 00000 l 3 2 099 
303 15 45 37 00026 00105 004~3 00000 60000 l 3 2 100 
303 15 45 40 00026 00105 Od463 00000 00000 1 ·3 2 101 
303 15 45 43 00026 00105 00463.00000 00000 l 3 2 102 
303 15 45 45. 00026 00105 00463 00000 00000 l 3 2 103 
303 15 45 48 OOOib 00105 00463 00000 00000 l 3 2 104 
303 15 45 50 00026. 0010s 00463 poooo 00000 1 3 2 105 
303 15 45 53 000~6 00105 00463 00000 00000 l 3 2 106 
303 15 45 55 00026 0010~ 00463 _00000 00000 l 3 2 107 
-.n-a: 1C /,.r:., l:D nnn?£ nn,n~ nnh~~ nnnnn nnnnA 1 ~ ., ,r,o 



C05027392 
I 
I ' • 

i. 

i 

i 

' ! . 

. ). 

I • 

j 

, I 
\ 

i 
i . _, 

I 
J i 

! 
._J 

l I 
/j 

Approved for Release: 2024/06/06 C05027392 

IILll. FORTRAN PLOT- G 

Approved for Release: 2024/06/06 C05027392 



C05027392 
-1 
--1 

:J:7 
,_) _., 

'] 

Approved for Release: 2024/06/06 C05027392 

Usi:ir Instructions .fer PLOTl Subroutine 

Th'! user rnust have his 01-m main routine for 'feeding points to the ?lotl . 
subroutine. The plot pro1:ram has the. ca;,ability of plotting 1 to 5 va:::-i;;.ble_s 
on ,.n;; desired horizontal scale versus ti;.1e on the Y-axis,· with tir:,e • ir.crec>sing 

. !rom the top ·of the pa[;e _to the botto:u, • A maxir,1um of 52 sarr:ples .pr,r v&ria':::le • 
can be passed ·at a: time. 1tfnen all. samples are plotted, control will be returned 
to the i:iain. routine. Each time that the rr.ain. routine has control it must assign. 
new values· to th(l variables or ter:ninate. . . • 

The following cards mu~t be in the main routine or calling routine: 
col 7 • 

I 

COl1i'lON/PLOT/IDAY, IHR, II-ill, ISC, IR/,TE, IDVSOR, IXANS( 5 ,52.) 
.IPl,SS=O 
NOVkR=the number of _variables to be plotted, (l-5)., Qnd not to be con-

fused with the number of saoples. • 
IRATE::(i.e. 256 ) , the sampling rate. times a constant to elo:ninate. 

significant dig:i.ts being in the decimal portion of the rate. 
IDVSOR=the constant used to determine IRATE a..'ld will enable the plot • 

• routine to. keep track of the decimal point. 
IDAYmstarting·day 
Hffi•starting hour 
IXIJ .. starting minute 
ISC=starting second 

All variables pa:ssed to: the plot routine are integer format. 
the variables are passed in the-common and the call are extremely 
if the program doesnit bomb as a result of variables being out of 

_give very· questionable results. 

The order that 
critical· and,.· 
order, will 

One other card that tho user must have in bis calling program is: 
·col 7 

CALL PLOTl(NOVAR,IPASS) 
This card will be inserted in the·calling program after the input 

variables are initialized and be'fore it loops back to initialize the variables 
again. . . . 

Once the variables IDAY,IHR,II'.N,ISC are initiaHzed the u~er doesn't 
have to wo-cry about them. PLOTl will 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 follo;i-bg 
manner: 

I denotes the variable. 
J denotes the sample of variable I and the value of J will be plotted. 

·Tho PLOTl routine will expect to read in 5·data cards the first t:ime 
that it ta called and will be as follows: 

CARD ONE 
It will .contain the units that the user wants asdgned to the 
x-axis. • The first variable on the card will ba the absolute 
number of.units(subract 1 if scale passes through, begins with, 
or crid•s • with the· oriein), and has to be. in colw::.'1s 1-6 and m,J.y 
or may not have a.decimal point in it b~t if. no decimal point 
the· valuo must be.right adjusted(be s;,i.fe-always put a decimal 
point in). The second variable-will be the r.drii.z:n.:.n value of 
the x-axis in colwnns 7-U and, again, may or may not have a 
dGCimal point. 
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PLOTl cont. 

CARD TWO . 
It will b_e. the 4 character namos that -the users wishes to 
assign to.the variables that are to be plotted. All five 
names are read in in consecutive.- ~(1)1umn·s. 
col 1 

uuuu_~zzzz 
CARD THREE 

_It will contain the heading that the users wishes to appear 
at the top of the page. Anything that the users puts in 
colur.in l-52 will appear on t,he plot .• 

CARD FOUR • 
. Will be the title that user wants displayed along the vertical 
axis and is tho same format as card three,. • 

CARD FIVE 
Will be the title that us.er wants .. displayed along the horizontal 
axis a_nd _is the same forruc1.t as .card threa •. 

If the title cards are not desired, blank cards must be inserted. 
The. plot routine will identify the, s-.rm.bol used to·r each variable at 

the bottom of the page by the naine that wa·s input on card· two. 

~·rsher explaination or if particular questions arise contact 
Bldg 59 Room .320 · ext. 263 5. . • 

~--~ 3.3(b)(1) 

ll/02/71. 
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