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I GENERAL .
The command system for the 170 Series has remained ba51cally the same
as previous Missions. The only changes have been in the areas of increased

redundancy to eliminate cr;tlcal paths andblncreased-command capablllty

commensurate with the increase in Mission requirements.

II BASIC SYSTEMfDESCRIPTIQN o
General - |
The -‘basic command and D.L. Band Control.System is shown functionally
in Figure 1.  The Systém.consists of receivers, decodefs, D.L., System Timer
and D.L. Control'Subéystems consisting of remote command and telemetry
multiplexers. o |

The command decoder is a high alphabet, multitone system. The

méssage encoding technique involves both the frequency and time domains.

[ R

12 frequencies (See Appendix A). The command decoder accepts these tones

as sequential tone pairs in a digital format. A payload is addresseéd by iy

a sequence of four tone péifs.that must be received within a 3-sec. window

which. starts with recelpx of the first tone palr (Figure 2). .Bach payload =
fich. starts with z

of & Mission has 'a different address‘seqpence. One of" the address tone

frequencies is unique to each payloéd, i.e,Q‘P in 171y, Q in 172, R in'172

page 4 of 72 peges - . .. BYE 51914-71 -
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re and S in 1T7h. -With tﬁe constfqint that one of the_8 tones is unique to
SN each payload, we havelA ’ ! _— poséible tone ﬁairs per payload and
L= | (21)! - lﬁ,36h pqssible address sequences. Once the payload command system
. a1-5)r ~ - ‘ : :
L; has been'enabled; functional ¢ommands can be sent un£il thé system is either
r- ' reset or exeéuted. A more detaileévdiscussipq of the actual commanding
-;’_ operation is included in a later Section.
? To enhance the 0perationa1 life, the systems consists of dual command o
e receivers,-demoduiatofs; and logic decoders (Figures 1 & 3). This system |
L is configured such that eitherireceiver can drive.either toné demodulator
with the other receiver-either open or shorted. LAll of'the tone, filter-
- " deciders are redundant and ;dn drive either logic decoder. In addition to
[ being redundént, the eqtire system is qross gqupled.which allows reéeiver #1
- and tone-decid‘ex" bank #2 to work with 1ogié decoder #1. . ‘In’'addition, many
L= critical operational commands are completely redundant. _ ~
Command outputs from the decoder loéicvgo to the D.L. System program-
e ‘mable timer.aﬁd to the D.L. control subsystems.
. The D;L. systenm programmable:ﬁimer is the same-as in Mission 160. It ;
- allows for delayed exécution.pf ail D.L. comﬁands_in lO-minﬁte increments
L; up to iho minutes and a selectable 50 minutes or 20 minﬁtes Dol system "ON"
. | time. .Its 0peration starfs with the Execute Command KI. I
L= o The D.L. control éubsyéﬁems éccept:all commAnds for the D.L., bands
|’ _ "p:.rovidin'g for remote cdm;napd .;ﬁﬁl’qiplexing' of"the._ébmmands and configuration
- o s S _

control of all bands.
i

= | Page E; of 7ol “pages:
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f"‘ As many bands have commandable optibns, it was necessary to provide

= increased command capability. fhis was acodmplished through the use of

‘L;' a eommand multiplexei which is.an.integral,part of'the D.L. control sub-

r- system.'vThroughtthe use .of an.advanoe or repeat tone pair, each D.L. command

Ld‘ | provides five additiohai commands. This will he covered ih detail ih a

,{ following Section. The cont?ol subsystem srovides for complete control

= 'lover the down-1ink routing, SLM'option, etc., of each hand. The system>

Lﬁ " also contains (Figure 1) a remote P.C.M. telemetfy/muitiplexer for monitoring

- the status ahd configuretion of each band. "

—. Detailed - |

{' a. Receivef - ?one Filter Decider -

- . The payloed command . receiver system cohsists of two single

.L= : conversion AM receivers driving two'redundant,fiiter bahks, each consisting

of eight. (8) "Noise.Immune"‘filters, Tones in the filter pass band produce

- .'a positive output~and activate the tone decider. Tones outside the passband

e produce a negative output giving rise to the term "ihfinitef ad jacent

= channel ;ejection...Likewise, noise produces a het negétive;voltage and

g hence, the term "Noise Imﬁune." The filters are coupled double. tuned _ -_\\\\
- circuits whose'output drive Schmitt-shots. After the input signal level |
'L- | : passes the decider or schmitt shot input threshold, the circuit regenera-

- tively triggers, staying on for’ approx1mately 60 ms follow1ng the end of

- the input tone burst. The tone pair timing is shown in Figure 2.
_i: b. Address Logic - '

. Referring to the logic diagram Figure 2, the payload is
T Page (b of 72 pages -3 BYE 5191k - 7i'ANDLE via BYEMAN
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‘reset the address register and the payload address must be sent again.
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addressed by sending the proper four tone pairs in sequence within 3 sec.

Using Payload 1Tl as éh exampie, this would consist of sending the PL, FPK,

PI and PJ tone pairs conforming to the format as shown.in Figure 2. This

will sequentiglly place the address flip-flops, FlA and B, Fé A and B, etc.

to the zero state. When the address flip-flops have been'resét from ones

to zeros with the proper sequence within the proper time frame, the payload

command system will be addressed and D.L. Command Enabled. If any break

in the sequence occurs within ﬁhe time frame, the false address detect will

‘When the system is not enabled or reset, the address flip-flips are set
to ones, thus.at the completién'of a payload'address:éeqpence, the flip-
flops are all zeros.. |

The 170 Series cdmmana'decoder has been divided into £w0'
separate éections. One that allows commanding of routine D.L. functions
and another.tha£ allows éomméhdiﬁg of housekeepiqg and céntrol functions.

The four tone pair sequence'enables only the D;ﬁ. command functions. The

~ housekeeping functional commands are enabled by an additionai-tone pair,

i.e., in 171, the pair is PN, that is only accepted when the system is D.L.

command énabled'(which'required the four tone pair.sequence). This separation‘

of the D.L. command functions and the housekeeping control functions was
done to prevent inadvertent erroneous commanding of control functions.
In normal tésking of the payload, the system need-never be housekeeping

command enabled. The fwo functions are mutually exclusive, i.e., the D.L.

command énable and the housekeeping command enable:cannot siﬁultaneously exist.

Page 7 of Jd pages: -k " BYE 51914-T1
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= ) : Referring’again to Figure 2, once the payload has been

o addressed, the systeﬁ has sent D.,L. Command Enabled; All of the matrices

»L—, that are powered ;Dy the D.L. Command Enable li\ne are then active. The

L‘ , matrices are b-line to 16-line decoders that decodé the 16 possible states

{J . of the address flip-flops once the‘system is enabled. - The proper matrix

Lf is selected by use of a tonévpair which when sent will activate the function

{' decoded by the matrix. The states of ﬁhe address.flip?flOPé are controlled

g= A

by the qddreés tone pairs (PL, PK, PI and PJ) which set the flip-flops to T

"seros" and the address tone pair complements (ML, MK, MI and MJ) which

. r—-,

set the flip~-flops to "ones." The address-command flip-flops can be set

— or reset in any order once the system has been enabled. Previous to '

hl
-

addressing and eénabling the payload; the'flipfflpps can only be set to

= zeros in the pioper sequence. Any break in the sequence-and the entire
'L‘ sequence must be repeated.
. The DoLc.Command Enaﬁle Line, when frue; logically enablés
- four maﬁrices; the 1K, JL, LI and JK matrices. A command function is
{ selectedlﬁy sétting.or reéeting the’addréss flip-f10ps to one of the 16
hﬁ possible states and~thep éénding the proper tone pair;activate, 1K, JL, LI,
r . or JK. Additional comma_nd% functions are selected by changing the states ¢ -
' of the addreés f-F's aﬁdjsending the proPér égﬁivate‘tone pg;rs;"This
L_ A‘ operation ié.fhe same as previous missions..-:l ” |
. A : : .
‘ Page © of 7 pages . B . N %‘.‘BYE 519'}:-71
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d. Execute Mode - - HANDLE via BYEMAN-
: CONTROL' SYSTEM om..v

Once all of the - de51red D.L. command functions have been.

~activated by the proper tone palrs, the Execute tone pair KI is sent.

It is the last command sent. th performs two functions; it initiates
operation of all D.L.'fﬁnctions that have been commanded "ON", provided
that a delayed~mode of operation has not been selected by use of'the system
timer and it locks out the command system so that once KI has been sent

no other commande are accepted until thelsyStem receives a master reset

tone pair, i,e{, M (P.,L° lTl) or a master reset from the system timer..

e. Remote Command Multiplexer -

In order o meet the command flexibility requlred for the
options essociated with each band, a command multiplexer was added ﬁo the
D.L. cont;ol suesystem. Its purpose is to providelthe additional commands
needed for each band. This was accomplished by adding & third dimensioé
to the command matrix by tﬁe use of a command shift register associated

with each D.L. command, and a common "advance" or shift command,; tone pair

» NK, that is used with all D.L. commands. Its operation is best described

by refefring to Figure 4} " Any time a band is turned on, the first stage of
the band's command multiplexer register is turned on, or set to a logic

"one." If options are desired, an advance tone pair NK is sent followed

_/

flip-flops (Figure 3);‘i.e;, NK, activate) NK, activate, etc. If certain

"0ptions are desired.and‘not others, advance tohe'pairs-NK are sent until

Page g " or 73 pages S L6
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1 e., NK, NK, NK, actlvate would give Optlon #2 of the selected band. The

advance tone pair NK merely advances-the states of_the shift register.

.Each band in every payload, except Band.l7 payload A and B, is treated the

same. Band 17 in payload A and B will be treatéd separately.

/T

Figure'S,shows'a'three dimensional'picture of a typical command
sheet. The command multiplexer has added the third dimension to the

conventional command sheet. As an example, consider turning on Band DL2

with Option #2. The address register'flip-floPS in the command decoder are

first set to the 000l state after DL Command Enabling. The LK tone pair

activate is then sent. At this time, Band DI2 will be selected. The IK

tone pair is.followed by three (3) advance tone pairs, NK, NK, NK, and an

" additional IK activate. This selects Option #2 of Band DL2. During this

sequence, the address register states 0001l should not be changed. Again

the sequence is address, set command register to the pfoper stape 0001, LK
activate, advance NK, NK, NK, and IK activate. .Using P.L. 171 as an-
example; (Address) PL PK PI PJ, (set command register OOOl) MJ, activate IK,
advance NK, NK, NK, activate LK.

The command multiplexer reglster Figure 4, is used to advance
into the third dimension of the command sheet. It can be used in commanding
a Band's ;btions only after the band has been éelected~by’the'prOPer'pair.

- In most tasking 51tuat10ns, no. or very few 0pt10ns w1ll be used. This
" technique mlnlmlzes the numbers of commands that must be sent under normal

0peration.

- | _ : _ _HANDLE via BYEMAN
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The actual’ 0pt10ns and the dec151on making process used in

sending the proper commands will be covered in a later Section by the use

" of & decision flow chart.

D. L. Programmable'Timef -

\The D. L. Prograﬁmable Timer is designed to provide operation
similar te.the recycling timer of T106. The timer«prbvides for Qeleyed
execution ef all D.L. functions for up to 140 qihutes in commandable
10-minute incremen;cs° The selected time delay starts with the Execute ~

Command. The system basicelly consists of two recycling ring-counters,

‘a three-state counter and a five-state counter. Upon enaﬁling the command

system, the counters are respectively set to 100 and 10000 states.

Commands are then sent to select the desired D.L. Bands that will be turned

‘on when the D.L. system is executed. If the delayed mode is not desired,

_ the Execute Command is sent and & normal 50 minute "ON" cycle will occur.

If delayed operation is desired, the ripgAcounters are advanced by the

timer Cmd #1 (1111-IK) and  time Cmd #2 (1111-JK). The number of times

each command is sent relates to the delay that will ocecur from the time

. the execute command KI is sent untll the entire D.L. system is turned on.

Flgure 6 show the states of the. counters and the tlme delay that w1ll occur

by sending the timer- #l and timer #2 commands prior to executing (KI).

. The number of commande that were received by the timer are telemetered
‘on IRIG CH 5 Segments 31 and 32, and on the PCM telemetry system Words

. .2-12 and 2-13. The level telemetered relates directly to the number of

commands sent. Example:-‘a‘two'volt'level on Segment 31 and‘Wor-J

HANDLE via' BYEMAN
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means that the tlmer #l command was sent tw1ce and the state of the three-

S

stage ring counter was_advanced from 100 to O0L. If the timer #2 Cmd was

sent three times, Segment 32 and POM Word 2-13 would read 3 volts. If
(- .
; the timer was left in this state and execute (KI) was sent, a TO-minute
;, delay w§uld occur before the D.L. system was turned on. The delayed
- : mode ends when the'ring counters are in sync at the lOO«gnd lOOQO states.
= ' The ring counters are driven By a lQ-minute timer. |
- If ;he”payloadlis received with the D.L. system executed with
- the timer on, an approximate estimate can be made as to'how much time
;ﬂ rémains in the delayed mode by monitbring the tim@r command segments.
r- If a two volt levél is receivéd on Segment 31 and one volt level is
L= i . received on Segmeﬁt'32, there ére approximgtely.ho minutes remaining before -
i “the D.L. system will be turned on (refer to Figuré 6). This is aléo true
- of the "ON" mode. The time remaining during: the "ON" mode can be determined
— by monitoring Seément 3l.and.Segm§ﬁt 32 of'CH 5. | |
pe o - The timer "ON" time duration is fixed at either.50 minutes or 20
- " minutes. ‘Normal.0peration is the 50-minute mode. - A 20-minﬁte “ONf time
o can bé obtained instead of 56 minutes by sending (1011 JK) the D.L. timer
- short cycle command. At the completion of the 20-mimute "ON" cycle, the
'L_ D.L. system will be reéet and the'fimer will be returned to the normal
' 50-minute mode meéning thé next time the D.L. sysfem is executed the "oN"
;=», : time will be fifty minutes. Each time a short cycle is desired, the short
: cycle command must be sent prlor to executlng (KI) as the systemmhef
- automatically been returned to the 50-minute mode. 315
- : | . ' S L HANDLE ViA BYEMAN
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Appendix A, Part I, contains the command sheets for the four

III. COMMAND FUNCTIONS/AVAILABLE MODES

payloads of the l?O.Mission and the payload command system addresses for -

each payload. As this Qiscuséion is primarily concerned with the operational
use of the payload data-link subsystemé, only'phe commands concerning this
operation will be discussed. All Qommands.listed in the command sheet

and identified.by.the abbre&iated symbol (CMD) following the activate tone’
pair, i.e., LK(CMD) are Hoﬁsekeepihg control commands énd should never be
sent without authorization.

All commands .{dentified by the abbreviated symbol (DL) following the |
activate tone pair, i.e., LK(DL) are D.L. system operation commands. There
are four matrices set aéide for operational D.L. commands, i.e., LK(DL),
JL(DL), LI(DL) and JK(DL). The commands an_ the LK(DL) aﬁd JL(DL) ﬁatrices
The commands on the LK(DL) and JL(DL) matriées are redundant with the back -
up command being the logic complement-of the primary command, i.e., the
command for DL 1 is OOOOLK(DL) and the backup command is 1111JL(DL). The

other matrices LI(DL) and JK(DL) contain additional D.L. commands.

P
P

a. Operational Flexibility - e
Many of .the Bands in the 7107 Payloads have commandable
options such as Horizontal or Vertical iJolarization, switchable quadrants,
!
increase in oPerational effort, the previously discussed command multiplexer

was added._ to all (DL) ‘commands » and works identically the same on all bands. -

Page J3 “of 7R pages ' =10 - . . BYE 5191k4- A:‘zgi ‘S,LA;TBEIdEMAN?
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Referring to the Collection Coverage For Mission 7107,

r°

o

Appendix B, Part I, it can be seen that all Bands have been assigned to a

R

down-link transmitter either B, C, or D, and have a fixed modulator pulse

f- width W, X, X,'or 7. One of fhe available 0pti6ns in Mission T1O07 is

L, the ability to change the transmitter assignment by greund command. If a
%~ Band is normally assigned to trénsmitter B, it can Be assigned to either
L’ C or DAon command. It will maintain its new assignment until the Reset

( command is sent. The Option #1 and Obtion #2 commands (Figures 4 and 5)
- are used to re-assign a Band to a transmitter in the following order:

Lﬂ : If the normal assigﬁment is Xmtr B,‘Option #1 command méves the Band to

- Ymtz C and Option #2 command moves it to Xmtr D. If the normal assign-

- : ment is Xmtr C, the Option #1 command moves the Band to Xmtr D and the

T ‘Option #2 command moves the Band to Xmtr B._,If the normal assignment is
- Xmtr D, the Option #l command moves the Band to Xmtr B and the Option #2
Ld command ;oves the Band to Xmtr C. Depending on the exact tasking, it may
re be necessary to re-assign a Band tola different down-link. When a Band is
,;_ ) . first turned on, it has‘ité'normal transmitter assignment..A

1 Othér available options are horizonﬁal or vertical polariza-
- tions and either port and starboard or fore and aft quadrants. If a Band
_ has the quadrant option or the polarization option, both polarizations

- are selected when the Band is turned on and all quadrants are selectgd.

= " If only one polarization is desired or only two qpadranps are desired, the
. command multipiexer mist be used to turn off the function that is not

- desired. Referring again to Figures 4 and 5, the command multiplex

L_ - ;

| - - HANDCE vm BYEMARN
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outputs labeled Aoff and Boff perform these functlons. Wheu théSONTEROBSYSTEM ONKY
;=' ‘first turned on, both H and V polarlzatlons are selected. By the use of

g the command multiplexer and the advance command NK, either the H or V

- polarization can be selected. Aoff turns the hofizontal polarization off

I:_ leaving the vertical on and Boff turns the ve‘ftical off, leaving the

_; horizontal on. The same is likewise true of the port-starboard and fore-aft
‘fL- " quadrants. Aoff turns off port-starboard and Boff tutns off fore-aft.

o This only pertains to Bands that have these options.

. The final'commandable option pertains to thelsignal Leved

‘= Measurement (SIM) and the Adjustable Threshold Option. Figure 7 is a

.- block diagfam of the system configuration of thesedmeasurement devices.

;. >Before a sighal:level'measurement or the adjustable threehold can be used

T with a Band, that Band has:to'be.routed to SIM or the adjustable thfeshold

- by using the Parametric Select command for tﬁat Band. This command is

.L; available on the command multiplexer.(Figures 4 and 5) for each D.ﬂ. Band

) Command . Its.sole function is to close the low level video switch (Figufe 7)
‘L= routing the Band's video to the signal level measurement or'adjustable

‘ threshold subsystems.w.mhe‘SLM or the adjustable threshold.must oe turned

Lﬁ on by a Separate command. 't“:u*-mgmtizwﬂ'j:Lefﬁﬁ:::ﬁfgrxa;?_‘ '

o o : o !

’; x The signal.level measurement subsyetem aiso has the option

LT ". of being assigned.to a different data down-link. ' Its normal Xmtr assignment
. is B. It;can.beyassigued to Xmtrs C or D by the'userf thehSLM Option #1

. . o .

' Pa of 7 pe -12- " ByE 51914 fANOEE vin BYEMAN
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identical to the previous discussion on Xmtr reassignment. ’

The adjustable threshold subsystém alsb has commgndaﬁle
options. Its purpose is to have a single'adjustable threholder that has
a modulator pulse widthlﬂ and can be assigned to any Band in the payload
excep£ Band 17 ‘Payloads A.and B. It can be used as an engineering'tool
to recover a Band with a failed modﬁlatdr, noisy detector, etc. It can
also be used as an amplitude sorter and to recover high P.R.F. data if an
improper choice of pulée width had been made. - The adjustable threshold
system has fdur levels of éttenuation that can be selected on ground
command. The first level is automatically'seiectéd by tufning on the
system. ’ Thé 2nd, 3d,'and'4th are chosen by using the command multiplexer
associated with the adjustable threshold on command. Referring to'
Figures (5, 5A and 5B), the second level is obtained by-using the Level A

command; the third level by using the Level B command, and the fourth is

' obtained by sending both the Level A and B commands, i.e., Level 2 by

0101JK(DL)NKJK, Level 3 by 010LJK(DL)NKNKJK, and Level 4 by 010LlJK(DL)NKJKNKJIK. -
The adjustable threshold subsystem alsc has the command option
of reassigning the down-link. . It is identical to.SLM in that its normally
- Option #1 places it to C and
assigned down-link is B and adjustable threshold/Option #2 places it to D.
In brief summary, all Bands except 17, A and B, in all
payloads can utilize_SLM and the adjustable thresholder and all Bands except

17, A and B, cah have their down-link reassigned. -

mﬁﬂ
TH R
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i o Band 17 Payload A and B is the channelized comb F11Laor SYSTEM ONLY
f“ ' . - subsystenm in‘X Band. It consists of 20 individual bands 20 MC wide start-
=~ ing at 9.2 gHz and going to 9;6 GHz. For commanding ease, the 20 Sections
L, DIT; DLlTé ===o= DLl’{éo have been errenged into four prepfogfaﬁﬁﬁed groups;
i DL17, Group 1; DL17, Group 2; DL17, Group 3, and DL1T, Group 4, and are
_ arranged -as follows: | |
1. Gronp 1=1T¢ - 1714. |
. 2. Group 2 = 3.7l - l’{s'and 17, - l720
- 3. Group 3 = 17), 174 175 171g 17y 804 17,0
L= Q._ Group‘h = 172; lfs, 177, ;79, l7ll’ 1713, l7l6’ 1718’ end 1720
:'f_ :.~L | } Each gronp'is turned on as a normal Band would be turned on
- " just by sending the group command. The modulafor pulse Widths.and down-link
.L;' - assigmments are fixedvand cennot‘be chenged;
i | Each of the individual Bands DLl'Tl DL:L720 can be turned on
L_ B separately, but thlS must be done in a prescrlbed manner. Referring to
,f‘l : ~ the appr0pr1ate 171 and 172 command sheets, there are eight commands that
- are used in. turnlng the Bands on individually; DL17 Enable, DL17 (l 3
‘_ . DLIT(4-6), DLAT(7-9), DLL7T(10-12), DL1T(13-15), DL17(16-18), and DL17(19-20).
,l ( Figure 5C shows a chart of these commands" and their_matrix. The technique
: L, i used here in turning on the individual bands within Band 17 is asfollows:
. First, the DL1T7 Enable commend must be sent 0010LI(DL): followed by an

advance tone pair NK. _Then,:the individnal commands for any Band 17 sub-band

that resides in Column #1 of Figure 5C, i.e., 17;, 17, lT ’ 1710: 1713

1716’ or i7 9, mst be sent. . These commands are followed by an advance tone
Page [/ of 72 pages . . = -] ' BYE 51914-T1
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P . pair NK that steps us from Column #1 to Column #2. At this point anySubsvaren ONLY
Lf 'band command that is desired from Column #2 is sent, i.e., 172, 175, 178,
i . o
;ﬁ 1711, lTlH’flTlT’ or }720, this command.or,commands.are followed by ong
, last advance tone pair NK which steps.us from Column #2 to Column #3.
— Then the command functions that are desired from Column #3 -are sent. Once
. again, the wholesequence 1s DL1l7 Enable OOlOLI; advance NK; any, all or
= o none of the functions of Column #1; advance. NK; ahy, all or none of the
:i functions of Column #2; advance NK; any‘ér all of the functions of Column
#3. The DL17 Enable Command enables the command multiplexer for éommanding 8
,L_ the sub-bands of DL17. The common advance command toneqpair NK steps you o
. into Column #1, and from 1 to 2 to 3. (Figure 5C)
F’ . c.. Other D.L. Functional Commands -
fﬂ ' - All of the remaining D.L. oriented commands other than Band
L=» . : . ' ° .
on SIM on, Adjustable Threshold, etc., are primarily back-up mode commands
. L== 2 ' that would be used only in the event of a system failure.
' All of the Elint System is powered from redundant reguiators
= " (converters). The D.L. Converter Bypass~qoﬁmands and the D.L. Converter
: -* 1 and 2 Select Commands control the states of these regulators. These
cbmmands need never.be sent unless a failure oécufs in the system.
_ The D.L. MOD OFF commands are of the same nature. If a
S down-link transmitter should fail, it can be removed from the system by the ,\\\\“
= . appropriate D,L.. MOD OFF_Command.' Reconfiguring the D.L.. regulators and
! shutting down a D.L; Xmtr requires an enabling function that is obtainéi‘ o
3 ~ e oot T GepnTr
U= L]
i . _ ] RN : o
- | S woiE w7 BYEMAH
: : : - : o . WANDLE VIR BYERE
. S ' : : . CONTROS BYSTER ONFY
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L
, | _ from the housekeeping control part of :the comnd system. Thes&%ﬁ.ﬁé;ng |
e would probably be handled by the ?I'ngam's demestic ground -station. ‘
’ The Back-up D.L. System "ON'; Command is & back-up command
- to be used only;in the event of-é. faiiure elsewhere 1n the system. If
L the. normel Execute KI fails to initiate D.L. "system 0pezjation, the Back-up
. D.L. System Command 1001JK(DL) can be used. _In-this Tiode, the timer will
L— o not,.functién‘ar;d the normal payload rese-t 5 i.'e., 171 'vMQ, will not shut the
system off. The only command that wili shut the system off is the B-U D.L.
= system off command, 1000 JK(DL). If the B-U D.L. system on command is ever
.:., sent inadvertantly, erroneously received, etc., the B-U D.L. system off
. command must be sent befofe normal oierati‘on can resume. This is a very
- | ;meorté.nt point and the te]‘.emetry‘should bé monitored to insure that ‘;.he.
?,-" system has vnot unknowingly .been' placed in this mode.
;_,' d. Retep Commands - |
Lr— ' The Retep experiment is only available in payloads 173 and 174,
- Its purpose is for real.-time ephemeris calibration. It operates at
: u=,. ) 809.0 MHz + «5> MHg and has a tangetial sensitivity of -90 DbM. The Retep'
on~command: 1110LI turns Retep on é.nd places iﬁ on Xmtr B with a W pillse
.k‘_ . width. it can be moved to Xn.ltr C or D by use of the Retep Option #1 and
;— Option #2 commands. Retep can a.lso.‘be commanded to a lower sensitivity
' - by using the low sensitivity coxﬁmahd on the Retep command multiplexer.
— ' A1l Refcep options are obtain_éd in a similar manner to other Bands by use
of command multiplexer. o Lo - , ‘ ” o
w o : : . — Lk
— o , S , ) P - _HANDLE VIR BYEMAN
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P The Retep receiver can also be -used as a transpéaaggﬁggr' ow 3
1 .
w (200 cps) data rate P.C.M. data by ﬁsing Retep ‘and the Retep to CH 12 on
: command O100JK(DL). In this mode, P,C.M. data is. sent in.a R& format to
. Retep at a 200 cps maximum rate. The data is received and transponded by
- - use of a 2.5 ms wide pulse multi that is switched on to CH 12 in lieu of
the normal housekeeping P.C.M. télemetry data. The tranéponder.link is up
— - through the Retep receiver and down on the CH 12 subcarrier of the 137 mc
: telemetry link. Both Retep and the Retep to CH 12 link must be turned on.
(S
B When operating in this mode, there will be no normal real-time telemetry.
}
e
g
i .
re B
;
—
e
i
—
-
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- IV OPERATIONAL USE/COMMAND PREPARATION

_E= The previous Sections were designed to provide an insight into the

logic changes made in the 7107 D.lL. Command System, dnd'to provide a better
overall view of how the system logic works.

As in previous Missions, the system remains basically the same from a

-
- - "Black Box" view ﬁoiﬁf. Commanding is still done by using the punched IBM
- . . Card and the function generator, sending multiple toneApairs in a digital

a format (Figure 2). The”basié system has remained as follows:
- .a. Payload Address - Requires four sequential tone pairs within a
L_ : 3 sec. window. \
T ’ ‘ "b. Command Register-Address - Requires up to four tone pairs to
 L’ ) select the proﬁef functional D.L.. Command.
r' B _ Co Matfix Activate - Requires one of four ﬁpne pairs'to sélect the
- proper D.L. Band to be activated. |
— d. Matrix Advénce —'Requires one tone pair NK used in bongunction
[: ' "with a matrix activate to select options of a particular band.
Lﬁ e. Execute - Requireé the KI tone pair“to initiate D.L. system

operation.

—

f. Reset - Requires the MX (X = P, Q, R, or.S) tone pair to clear

system and terminate D.L..system operation.-

- Ma jor changes in the command 0peratidn and preparation afe primarily

L— ~ " concerned ﬁith commanding the numerous options that are available in 7107. —
AR Before'goingvintoAthé'sgquenéé of events that.mﬁst?transéire in commanding

L ' S ' '
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options, the basic system will be repeated as the options are dBQEXEENSIONTEM onLy

of this. ' ‘

In the basic éystem, the,fayload address is unique -to each payload. It
‘consists of four different téhé pairs which must be sent in the proper
-§ - sequence to effect an address. An‘address must be accomplished before any
.. functional command can be‘performed. Once addressed, the P.L. is said to

Lo be D.L. Command System Enabléd, and a D,ﬁ. functional command will be

i

accepted until the system is either Reséﬁ or Executed.
The matrix command registér‘is best understood if it is approached from
é a digifal'standppint. Consider ﬁhe cbmﬁand system as being in the 0000 state
a{ _when enabled. .Fromtthis point, there are fifﬁeen.other unique states; i.e.,
0001, 0010, OOll, ------ - 1111. The sixteen differen£ states that the matrix
fﬁ* command régister can be placed into, tégether with the fOu; D.L. Activate
" tone péirs,.gives a total of 64 primary D.LL commands.  In certain instances,
some éf these commands haye a gommand'multiplexer>that extends their effective
.'use by five. The command multiplexer is used in conjunction wiph a normal
D.L, command and will cause up £o fiQefadditiQnal functions to occur from
“the one command. ' .
,E.-~ ' Once a pa&load haslbeeh éddressed, the matrii command registér can be
lfﬂ;'.placed in any state'by.gending an& address tone (i.e., 171 PL, PJ, FX, PI)
which sets the desired register positibn to a "ZERO" or‘by sending the

- address complement, i.e., (in 171 ML, MI, MK, MJ) which will set the desired

7.7 register position to a "one." The states listed on the command sheets,

. (i.e.l 0000, 0001, etc.),refer to the states of the four address register

. ‘, 3 ’Pa,ge 3.3 of. 7& .'pageé . _ 20 - T ) o " BYE 519]}]‘_71 FH
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- Flip-Flops. The first address tone pair, i.e., (171 - ML) controlling the '

- one state. The second address téne éair, i.éo, (171 - PI) controls the

- e //_ .

3 state of tbe‘second F;ipAFlOp,'etc. Thggcomplément of any address toneApair

) or Flip-Flop is the. address tone pair with the M tone substituted for the

;; P, Q, R, or S, (171, 172, 173 and 174). As mentioned above, the four

e : components of the digital Word correlateAdirectly with the four address

= tones. Assume an address of PL,~PI, PK, PJ. Sending these‘tbne pairs in

'?-~ ' this sequence established the'OOOO condition and- D.L. Command Enables the

?S system. Tq.set the matrix éommand regisﬁer to the OOlQ condition would

L_ require sending the complement of the third tone pair MK. - As it 1s not

- | desired to change the remgining fhree O's to'1's for this command, no other

- commands should be sent. - The matfix command address has been set at this

r' point and it will remain in this condition until purposely alteréd‘b& an

- additional command. |

L Having enabled the command systém and set theﬁﬁatrix to a certain code,
P in this case 0010? additional commands may be sent by complementing the

L= "desired matrix bit or posipion in the matrix. AP, Q Ror S, depending
;Fi' :: | * on the payload, together with the proper addresg tone will complement a

. I "one" to a'"zeroi"i-AhﬁMQtone, together ﬁith the proper address tone, will

- complement a "zero" to.a "one." The previous example left the matrix with

i;! a.0010 seléc£ed, with the command system'still,enabléq.. In order to change T~
L— ‘the,matrik to 0001, a PK' and a MJ must be sent. the PK compléments the N |

L third position to azzero and the MJ sets the last position to a "one."

L _ _ . . N

—
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Once the command system has been enabled, the command watrix may;be B...aqu PV

in'any position without regards to sequence; i.e., the first position may
be set to a one 6r zero and thg last may'be set to a one or zero without
regard to the position of addféss'two and ﬁhree.
Having successfully accomplished,an address in fhe matrix, a-command
vfunction may be aécomplished by sénding a Matrix Activate. The activate
command is necessary as the PL actually cOntains féur separate métrices,
all of which are addressed simultaneously. Each matrix has’its owﬁ independ-
ent, activate tone péir. Thus, four command functions may be obtained,from |
a single matrix address, (by éending‘the four activate commands). The
gcfivate-commands are JL, KL, LI and JK.
Summarizing what has been discussed to this point:
ae 'Startingﬁfrom the reset condition, the DL is first addfessed
_ﬁo obtain the Enable condition.
| .b,' A matrix activate is sent next to perform the command fﬁnction. ~
- As four différent‘matrices‘are addressed simultaﬁeously, the
:‘“pr0per matrix for a given function must be selected by the |
" activate cémmand. |
d. ﬁaving performed a command at fhis point, the matrix address
i may be changed and a second activate coﬁmand sent (or the same
one) to perform a-seéond command func£ion. This procedure is .
\' repeated until the désired‘number'bf command functionsrhave

" been performed.

Page A5 of 72 pages - 22 - S BYE 5191k
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— . e. The EXECUTE Command is the last command sent. It’%2¥§§§%ESYSTEM'°NLY'
L= » ' ' two functions: a

T (1) It initiates operation of all the DL functions that have

- been commanded "ON," provided that a delayed mode of
.L, o operation has not been selected by use of the system timer.

; - ' {(2). It locks out the command system so that once KI has been

— ' \sent, no other commands may be senﬁa- This is true under

o '  ‘normal system oPérations.

= As mentioned previously, the major changes in the command s&stem are

iﬁ . the addition ofa command multiplexer to certain D.L. function comﬁands.

; The command multipleker's function is to provide multiple commands from one

L? - D.L, function command. This is accomplished by repeating the activate tone
T pair. Beforé the activate tone pair is repeated, one or more advance or

repeat tone bairs NK are sent. This signals‘the multiplexer to accept the

additional tone pair activates. Once again, a functional D.L. command is

set up in thé matrix‘register (as in previous Missions), i.e., OOOlLK; and a o

SO the activate 1K is‘giﬁen.’ If some of the available options for this command

f’i . are desifed,.the advance.ﬁbne palr NK is given (up to five times depending

= on the‘option). The option is selected ér comméndéd by repeating the :
{ . ; ~activate LK, in this case, after the propef number of advances. If an

f ' option is hot desired, it.is,merely by—passeé by the advance tone pair.

L_‘ f; . Figures h,‘s, 5A and 5B should be feferred to. .When the matrix command

- | registe_i‘ is set tb a particuiar comuand and the activate is sent, a Band

3 L
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. is selected to. come on. At this time, the Band's command multiplexer is
- enabled and with the matrix still set, the activate is repeated following
f' the advance tone éairs NK. Once the matrix has been éhanged, it is impossible
- to get a Band's options. It.is a sequencial operation, that cannot be
- .broken. You must keep the address matrix set to the proper band when
dealing wjth that band's options. The sequence for each band's options is:

- Sét the métrix-for the desiréd band, activate; obﬁain options by advances

. ahd additional activates; and change matrix for new or different band.
Ez' Commanding is idéntical to previous Missions with the exception of the
L 0ptioné. A commanq multiplexer is associated with the following commands:
L S SIM 0110JK(DL), All Payloads
- - Adj. Thresh. 0101 Jk(DL), All . payloads
- | Retep 1101LI(DL), PL 173 - 17k
- ALl DL Commands DL1 - DI21, PL 173 - 17k
L | ‘A1l DL Commands DLL - DI16, PL 171 - 172
i ‘ The actﬁal.optiqné that are obtained, when using the Advance NK and
fL= :t ' repeat activate technique, aré listed in Figures 5A and 5B.
; _ In order to help underétand the process that one must go through in
. préparing the.command card, decision making flow charts have been made,
Lv .(Section IV, Figures 1, 2, 3, and 4); The chart fwalks" you through the

decisions that must be made when prepéring to send a command, in particular

| —

the options of a command.
Referring toi'Figure 1, Section IV, the first operation is to reset the !

payload, next send payload address, then set up command matrix address;

Page A/ of 7R pages o . BYE 51914-T1
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: - and activate. At this point we come to a decision block, wa'é%f:ﬁe‘x STZLEI‘V::& .
b ‘ question is asked, "Is this a special D.L. command?" . By definition, the
] SLM,_Adjusteble Threshold DL17 Enable, and Retep on are the only special ‘
= D.L., commands, all other D.L. functions coﬁmands are considered normal.
L_ - The reéson for thiscquestion is ﬁo route you to a different command setup
subroutine.l If the command you are sending was DL2 on, you would be
L—‘.' routed to the decision blockaarametric Select?f By answering yes that you
want Parametric Select on this Baﬁd, you are ‘told to Advance (NK) and
- Activate (IK for DL2). By following thru the Flow Qhart; you are routed
L out to the final decision block "Last Command?f If this was the last
r; command, you would Execute KI and command system Reset MN. This puts the
_ | D.L. system in operation and reséts thé command Register to all'one's, and
J" not enabled.> In order to more vividly demonstrate how the Flow Chért is
= used, consider the simple example of turniné'DL3'on in P.L.‘l7l with Option
L,i i #1 selected, and Execute.’ The example is shown in the attache@ chart. )
. The evgnt orﬁdecisiop required by the flown chart is listed and the required -
L," ) L.tone pairg arev;isted to the right. Sample #i was prepared by going thru ‘
; the Flow Chart, answeringAthe decision blocks and taking the appropriate
'%f ' action. A list of sample taéks will be given to demonstrate usihg the Flow
L; . " Charts. ] | h
. | Sample 2 - '
Lo It is required that P.L. 173 be tasked with Band 6, Fore/Aft, and
rt routed to SIM. .grom the coliection coveragelchart; we see that Band 6 ié
- | normally on Xmtr B. SIM is also normally on Xmtr B; J_k_l_ef:c_‘gfore, one or the
other must be moved to an altefnate thr“viﬁfgggwgggd 6 Opt #1 command to
Page dB of 74 pages e - . BYE 5191k-T1
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_ nove Band 6 to Xmbr C or use the ¢SLM Option 1 command to HANDLE ViA BYEMAN
: ' . CONTROR SYSTEM ONLY
. move SIM to xmtr C. If one or the other is not moved, then both will be .
e on xmtr B and the normal pulse width will be obscured by SIM. We will
- | place SLM to xmtr d.by using the SIM Opt #l command. The Band.must be turned
}= . on, routed to SLM, and port starbeard turned off aé-ﬁé only want Fore Aft..,
_L_ SLM must be turned on and ifs Option #i command.mustbbe'sént. Then the
System'is executed;
- ’ Sample #3 .
Fo _ - It is required that P.L. 172 be tasked with Bands 17-7, 17-6 and Band 11, & SLM.
- " From the'coilection coverage chart we can see that lT-T is a C/Y (A Y pulse | .
L; ._on xmtr C) énd 176 is a Bﬂy. wAlSQ,Band 11 is on xmtr C with'a Z pulse
) " width. ' The only xmtr available .for SIM is xmtr D; therefore, SIM must
:L. _. be reassigned to xmtr D by use of the SIM command multiplexer. A1l xmtr
.'i' : TN assignments for 17; & 172 Bana 17 are fixed and cannot be changed'.. The
'%= | : individual sub-bands .of Band 17 are turned Sn by using the Band 17 Enable
,L_ -COmmand and the seven commands provided for the sub groups of Band 17. Band
| ll.must be tﬁrﬁed on and routed to SIM by using the parametric select
‘;7"A . command (Figurgs L and 5). SIM mustlbe‘turned on -and the SIM Opt #2
B : command must be sent to place the SLM output onto xmtr D. The system is R
&i then executed. The Sample #3 command sheet shows the seguencé of tone o
;= _ pairs thétlwoqld be sent to accdmplish this task méking use of the command o
:' setup decision f;ow charts for SIM, Band 17, etc. Remember Band 17 ﬁayioads
;; o : 171 and 172, and SLM are considered as .special D.L. Cgmmands on the Dgcision ;
.L; :..’ . Flow Charts. They are éongidered.separately'in ofder_to ﬁsevthe spec;a;
comﬁand setup subroutineé; | )
S Page Y7 or 7A_peges - 26.- BB SIWATRL o ik BYENAN
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f; ' With the first three (3) sample programs, thé D.L. System would have |
L= come oﬂ immediately with the Execute tone pair KI and would have remained
r . on‘for‘apprgximately 50 minutes unless turned off by the payload reset
- -command. This is the normal 50 minute on time for the D.L. Timer. If a
Lﬂ deiayed mode of operation were desired, the timer Cmd #1L (1111-LI) and/or
. . the timer Cmd #2 (1111-JK) would have been used to give the desired delay
F‘ ' " time that would have occurred between Execute (KI) and the D.L. System
- coming on: Referring to Figure 6, if a delay of 7O minutes were required
- after executing and before the D.L. System actually came on, it would be
;_ necessary to'sénd the time Cmd #l twice and the timer Cmd #2 three times.
_rv These two commands wefe purposely assigned the:séme comﬁand register
| | N
F’ address (i.e., 1111) différing only by the activate tone pairs LI and JK.
Thus, in sending the .commands once,.twice, etc., we need only repeat the B
- -activate toné ﬁairs and not change the command register address from all
;x 'ones' Qhen going from Cmd.#l to Cmd #2. These commands are only used when
- : delayed operation is desired. If the commands a;e used, the D.L. System -
. ' " does not come on_with Exe;gte,‘but.must wait for the delayed operation of
: the timer prior to coming on. When tﬁe System does come on, it will
= 'remain bn for 50 minutes unless it has béen commanded for a shoft cycle -
L: " or 20 minute operation.
. Sample No. 4 gives an exampie of the ‘d'elaye_*d P&a_tionf It is desired ,
- to have a delayed 0peration‘6§ TQ.minutesﬂﬁggglgn on-time of twenty minutes
{" in lieu of.EQ minutés”on Paquad 171. .Thé Fask also.requires Band T ve?tiqal
- : . :
.L_‘ , : Page'§29 of- 7%1_,Pﬁses j:fkg‘f . BYE 5191k-71
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, only and Band 5 horizontal ohly. The payload must be addresseéqgggRgﬁagggTEM ONLY
- into the delayed operation via the timer Cmd #1 and Cmd #2. As Band T
[ ' requires only the vertical polarization, the D,L. 7 Aoff command must_be
= éent using the D.L. 7 command multiplexer'to‘turn off the Band 7 horizontal
- polarization. Be.nd 5 requires horizontal only, fherefore, the Band 5 BoffA
: - command must be set to turn off the vertical polarization. -As the on time
;= - requiréd'is 20.minutes, the timer 20-minute command 1011JK(DL) ﬁust also
. be sent. Once‘this is acéomplished, the system can be eXecuted (KI).
- The order in which the commands are sent once the sysfem is Enabled is not
L_ importént except when using a particular command's command‘multiplexer or
. when ﬁsing the timer Cmd #1 or Cmd #2. Fér example, it does not matter
= ; in Sample #ﬂ whether thé 20-minute time command is sent first or 'last or,
o whether DLS'islturned on before or after DLT7. The objective, when'preparing
~ a command sheet, is-to minimize the number 6f tone fairs senﬁ by placing
Lﬁ g --" the commands in order, so fhat the minimum‘number of changes 1s made in
) the address régister; i.e., éubpose we wanted DL12(1010), DL1L(1000) and
L . " DL15(1011). By sending them in ‘the following order: DL14(1000), DL12(1010);
' -and DL15(1011), we merely have to.add‘a'one.each time, - then activate. By
:h? carefully selecting these sequences, it.is possible té minimize the overall |
;ﬂ commanding sequence.. | - g |
[ . _
(¢ Page 3/ of 74 rages | | | BYE 5191k4-71
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- . - ' COMMAND TONE ALPHARET

g o }?»4 I o T | 3.95 KC
J..‘ o 5 ' ; 4.50
o . L Y 6.00
wo 7.50.°
P L 2 7:."  '_‘3 8.0
R . . _f;‘.ﬂ.';~.;' ; j:' T

L : -~ 11.60
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"170 SERIES COMMAND SYSTEM TONE PAIRS
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EXP NO. 171-17k COMMANDS" 10/15/71
' MIX BOX 1 MIX BOX 2 MIX BOX L MTX BOX 2 MTX BOX 2
TONE
PAIR —™ JK(CMD) LI(CMD) JL(CMD) LK(CMD) NI(CMD)_ _
0000 HK SENS ON ATT ORD ENAB OFF  |HI THRUST REC AUDIO TO ANATOG TM ON
- TM XMTR OFF
0001 HK SENS OFF BOOM MOTOR IN  # |10 THRuST RW.. FWD * # |ANATOG TM OFF
0011 BATT BYP ON % |BOOM MOTOR ON * # |TH. MAN. CYCLE RW OFF * # |PCM DATA
GG BOOM REL * # - R SEL ON )
0010 BATT BYP OFF TM MOD ANALOG TH. 1 ON; RW_REV "% # |PCM DATA
_ : HEAT 1 ON ' SEL OFF
0110 BATT BYP ENAB ON * |TM MOD DIGITAL TH. 2 ON; CH/VOLT CON ON PCM TO DL ON
HEAT 2 ON , )
Joi1a BATT BYP ENAB OFF* |UNDER VOLTAGE  * |THRUSTERS OFF CH/VOLT CON OFF * [PCM TO DL OFF
' OFF - N
0101 T™M XMTR ON BOOM MOTOR OUT  # |TH. HEATERS OFF CH CON HI SEL  * |PCM BIT RATE FAST
_ |o100 TM XMTR OFF ALT ORD ENAB ON RW ON |CH CON 10 SEL - * |SUB-FRAME 1 SELECT
1100 BOOM MOTOR ON  * |BATT BYP ON  * # |RW OFF MEMORY ON SUB-FRAME 2 SELECT
GG BOOM REL ¥
1101 BOOM MOTOR OFF BATT BYP OFF # | RW REV MEMORY OFF SUB-FRAME 3 SELECT
1110 BOOM MOTOR IN PRIM + BATT SEL * |[RW FWD REC.AUDIO TO SUB-FRAME RESET
: o TM XMTR ON * '
1010 BOOM MOTOR OUT T™M XMIR ON # | RW PRIM PA TH.HEATERS OFF * # |MEMORY: READOUT #
1001 ANT RELEASE BU * |SEC + BATT SEL  * |RW SEC PA PCM TIMER RESET PCM BIT RATE SLOW
1000 UNDERVOLTAGE ON * |PRIM-BATT.SEL  * |RW PRIM CON THRUSTERS OFF ¥ # |RESET TIMER ON
1011 ORD ENABLE ON SEC-BATT SEL x |Rw SEC CON % - |RW om % # |RESEF TIMER OFF
1111 ORD ENABLE OFF HK SENS ON # | RW SPEED MON ON RW SPEED MON OFF  |PCM TM ON 1?% I
D -~ [ (5
* - ORDNANCE ENABER é;y_ o h =
# - BACKUP CMD 5 % Fe - - o < 59
. or i R o . - =< > Q
Em d s . ‘ 3 ol )
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EXP NO. 171-172 COMMANDS 10/15/71
TONE MTX BOX 1 MTX BOX 2 MTX BOX 1 MIX BOX 2 MTX BOX 1
PAIR p 1K(DL) JL(DL) LI(DL) JK(DL) JI(CMD)
0000 DL1 DL16  # DL CONV ON PCM TM ON
o ' PCM POWER A
0001 DL2 DL1L  # DL CONV BYP * # PCM TM OFF
0011 DI3 DL9 # DL CONV BYP * DL CONV 1 SEL PCM 0SC A
0010 DL4 DL10 # DL17 ENABLE " |DL CONV 2 SEL PCM 0SC B
0110 " DLS DL.13 # DL17 GRP 1 SIM ON PCM A-D A
0111 DL6 DL1k # DL17 GRP 2 PCM A-D B
0101 DLY DL12 # DL17 GRP 3 ADJ.THRESH.ON MEMORY READ OUT
0100 DL8 DL15 # DL1T GRP 4 " | PCM POWER B
1100 DL9 DI3 . # DL17 (1-3) DL MOD 1 OFF * PCM MTPLX A
1101 DL1O DLA 4 DL1T (4-6) DI, MOD 2 OFF * PCM MTPIX B
1110 DL1l DL2 # DL17 (7-9) DL MOD 3 OFF ¥ PCM- TIMING CEAIN A
1010 DL12 DLT # DL1T (10-12) DL MODS ON * PCM TIMING CHAIN B
1001 DL13 DL5 # DL17 (13-15) BU DL SYS ON MEM A 1 SAMP
1000 DL1L DL6 # DL17 (16-18) BU DL SYS OFF MEM AO SAMP
1011 DL15 DIB # I D117 (19-20) 20 MIN TIMER MEM Bl SAMP
1111 DL16 DL1 # TIMER CMD 1 TIMER CMD 2 MEM BO SAMP
\ _’ & .b‘
* - ORDNANCE ENABLE g g é;@ 2 z
#.- BACK UP CMD 25 = 3z
@9 5‘. FH o <
@ = (ﬂg:@ < 5
- 5;1' . m% . . N : ﬁ
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EXP NO. 173-17L ~ Q_CLWLA__% 10/15/71
MTX BOX 1 MTX BOX 2 MTX BOX 1 MTX BOX 2 MIX BOX 1 E
TONE : —
PATRp LK{DL) - JL(DL) LI(DL) JK(DL) JI(CMD) &
0000 DL . DL16  # - DL CONV ON PCM TM ON 9
, ‘ : PCM_POWER A t
0001 DLQ’@)“" DL11 - # DL CONV BYP # * PCM TM OFF B
0011 | —pm3—— —DE9— # DE~CONV—1-SEL— PEM-O5E~4
. ) ®
0010 —PE— -PE}O~—# PE—CONV—BYPoem ¥ PL-CONV—2—SBL PEM—-O56—B- =
: : =]
" 0110 —PES —DLA3— . # DL_17—— SEM-ON - PEM—A=DA" 9
0111 _DL6— DR h-—— # DL—18— PEM~A-D~B— ‘o
K , Q@
0101 DLT DL12" # DL 19 ADJ. THRESH.ON MEMORY READ OUT 2
0100 DI8 DL15 # DL 20 RETEP TO CH 12 ON |PCM POWER B T
- ‘ : : &
1100 DL9 DL3 . # DL 21 DL MOD 1 OFF * PCM MIPIX A iy
1101 DL10 DL4 # RETEP ON DL, MOD 2 OFF * PCM MTPLX B
1110 —PEE— —DBEZ- (A PE-MOP—3~OFF—m* PEM~DIMENG~CHATN™A
1010 —DL12— DEf— # DE-MODS™ON™" % PEM~TIMENG~CHATN=B
1001 DL13 DL5  # BU DL SYS ON MEM Al SAMP
. 1000 DLk DLG qu}?# BU DL SYS OFF MEM AO SAMP
1011 —DI5™ ~PI8— . # 20— MEN—TTMER-  MEM—BI=—SAMP
1111 _DL16—" —PEl  # TIMER— M TEMER~CMD™2 | MEM-BO~SAMP
* - ORDNANCE ENABLE 5
x
# - BACK UPECID gs
. .- - 2
CE: | x & | 4 oL =
= H g = 2 : Appendix A - Part I . B R
2 h <=5
1 . 2= :
. » &=
- 3 e
m . . ~.‘~ g
n% = o i
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SAMPLE #1

». P.L. 171 DL3 on Option #1 selected and execute

SAMPLE 2 b
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" P.L. 173 DL6 on with.fore and aft only and parametric measurement
selected to SIM. SIM on and its Option #1 command sent. Then T~

execute system.

SAMPLE #3

"P.L. 172 Bands 17-7, 17-6 and DL1l on.

through the DL1l parametric select

P.L. 171 DL7 on vertical polarization, DL5 on horizontal po
DL time set for 7O min delay with a 20 minute on time and ex

s
T
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DL11 is routed to SIM

. command. .SLM is turned on
and its Option #2 command sent, and execute. : .

e

larization;
ecute.

FANDLE ViR BYEMAF.K '

ro N PONTROL SYSTER QHLY)
—PoP—SREREE—

" BYE 51914-71

2024/06/13 C05026338



C0502¢
5026338 : Approved for Release: 2024/06/13 C05026338

| ~ HANDLE VIA BYEMAN CONTROL SYSTEM ONLY
- o | s. : ::
’ U RIH "—,j ;3‘ Wil B
C N
' Refer to Section IV, Figures 1, 2, & .
L. ( ‘ Ty T8 » 2 83) s vk BYEMAN
L SEQUENCE OF EVENTS -
or DECISIONS. | ANSWER ACTION TONE PAIRS SENT

1. | CLEAR ADDRESS (RESET) MQ

L

| 2. | SET ADDRESS PL, PI, PK, PJ

L 3. | MODIFY ADDRESS FOR DL3

(0001) : MK, MJ
L. [ ACTIVATE FOR DL3 ‘ | IK
5. | -SPECIAL. DI;-COMMAND? | YEs

. .

g 6. | ReD N NO '
. 7. |opr 12 | YES
= " | 8.|2 ADVANCES, ACTIVATE | NK, NK, IK

I 9. | Aoff? - NO
L

- 10. | Boff? : S NO

P -

L 11. | LAST COMMAND . B YES

. 12. | SEND EXECUTE KI

— | 13.|COMMAND RESET - . : | . M

- :

= P : , ' HANDLE VIR BYEW .
, | . . . S | SoMTROL BYSTEM DNEY
», Page 38 or 78X vpages : : | _TOR SEGRFT
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(Refer to Section IV, Figures 1, 2, & 3)

HANOLE via BYEMAN

CONTROU SYSTEM Onig-
SEQUENCE of EVENTS ACTION :
or DECISIONS ANSWER| TONE PAIRS SENT COMMENTS
CLEAR ADDRESS (RESET) MS el
SEND ADDRESS RJ, RK, RI, RL "
3 | MODIFY ADDRESS FOR -
DL6(0111) MK, MI, ML
L4 | SEND ACTIVATE FOR DL6 IK DL6 ON
SPECIAL DL COMMAND ¢ NO
PARAMETRIC. MEASUREMENT
SELECT ¢ ' YES
7 | ADVANCE & ACTIVATE DL6 NK, IK DL6 ROUTED TO SIM
8| opT 172 B NO
9 | opr 22 NO
10 | Aoff? YES
11 | 3 ADVANCES & DL6 ACTIVATE NK, NK, NK, LK DL6 PORT/STARB OFF or
: o FORE/AFT ON
12 | LAST COMMAND? NO ‘
13 | MODIFY ADDRESS FOR ADDRESS WAS (0111) .
SIM(0110) RL RL SETS IT TO (0110)
14 | ACTIVATE SIM JK SLM ON
15 | SPECIAL DL CMD? YES
16 | GO0 TO(1)
17 | smM? - YES'
18 | OPT 17 YES
19 | ADVANCE & SLM ACTIVATE NK, JK SIM OPT 1 ON
20 | ¢o T0(R)
21 |  LAST COMMAND? YES
22 | EXECUTE ‘ KT
23 | MN RESET MN T~

~ Page 2? of 79\ pages

"HANDLE via BYEMAN
CONTROL SYSTEM ONLY]
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LE #3 (Refer to Section IV, Figures 1, 2, & 3 HANDLE vuggYEMAN

CONTROL SYSTEM ONLY

- SEQUENCE OF EVENTS ACTION
or DECISIONS ANSWER| TONE PAIRS SENT COMMENTS
CLEAR ADDRESS (RESET) ~MP '
= SET ADDRESS QK, QL, QI, QJ
. MODIFY ADDRESS FOR .
_ SIM ON 0110-JK ML, MI
. 4 | ACTIVATE FOR SIM , JK SIM ON
N 5 | SPECIAL DL COMMAND? YES
- 6 | o To@)
o 7 | sz YES
= 8 | OPT 1% NO
9 | opr 22 YES
— 10 | 2 ADVANCE COMMANDS and
SIM ACTIVATE. NK, NK, JK SIM OPT 2 COMES ON
,F 11 | 60 T0(3)
- 12 | LAST COMMAND? NO . .
[~ | 13 | MODIFY ADDRESS for DL1L | MK ADDRESS WAS 0110
- : (1110) MK SETS IT TO 1110
. 14 | ACTIVATE FOR DL1l LK TURNS ON DL 11
. 15 | DL SPECIAL CMD? NO
16 | PARAMETRIC MEASUREMENT? YES
) 17 | ADVANCE & DL11 ACTIVATE NK, IK CLOSES VIDEO SW. ?%8‘“7“ o
= 71 18] opr 17 | NO '
19 | OPT 27 NO
- 20 | Aoff? NO
o 21 | Boff? NO
- 22 | LAST COMMAND? NO -
L 23 | MODIFY ADDRESS for 'ADDRESS WAS 1110
' _ DL17 ENABLE (0010) | QK, QL QK, QL SETS IT TO 0010
= |_2k | ACTIVATE FOR DL17 ENABLE LI DL17 ENABLE ON
T~ “Page 40 or 72 pages’ ° ’ * “ZOF-CRORIZ mém*

fLE?

BYE 519LMETIF =7 ik

HAMDLE VviA BYEMAN.
' ‘CONTROL! SYSTEM ONLY

" Approved for Release: 2024/06/13 C05026338




C05026338

R T

Approved for Release: 2024/06/13 C05026338

HANDLE VIA BYEMAN CONTROL SYSTEM ONLY

SAMPLE #3(Con't) (Refer to Section IV, Figures 1, 3, & 3 ‘

s gg BYERART
CONTPOL SYSTEN ONIY

b5

SEQUENCE of EVENTS ACTION
or DECISIONS ANSWER| TONE PAIRS SENT COMMENTS
25 | SPECIAL DL CMD? YES
26 | ¢o mo(1)
27 | siM2 NO
28 | ADJ THRESHOLD NO
29 | co m0(2)
30 | DL17 ENABLE? YES
31 | ADVANCE NK ENABLES CMDS IN FIRST COL
32 | ANY coLUMN #1 ‘COMMANDS YES '
33 .| MOFIFY ADDRESS for ' MK, ML ADDRESS WAS 0010
177 (1110) MK, ML SETS IT TO 1110
34 | ACTIVATE FOR 17, LI  DLLT,, COME ON
35 | LAST COLUMN #1 COMMAND YES
36 | ANY COLUMN #2 COMMAND NO
37 | ANY COLUMN #3 COMMAND? YES
38 | 2 ADVANCES | NK, NK ENABLES CMDS IN COL 3
39 | MODIFY ADDRESS for DL1T, QI, MJ ADDRESS WAS 1110
(1101) MJ, QI SETS IT TO 1101
© 40 | ACTIVATE FOR DLLT, ‘LI DL1T¢ COMES ON
|41 | LAST COLUMN 3 CMD? YES -
42 | g0 TO(3)
43 | 1AST CcomvaND YES
4y | SEND EXECUTE KT TURNS ON DL SYSTEM
SEND MN MN RESETS ' COMMAND REGISTER

ONLY

“PL 11 will be on C/3

DL 11 (SIM) will be on D (because SLM OPT was selected)

DL 17-6 will be on B/Y

- . DL 17-T will be on C/Y - .
e ' - —POP—SRERET

o ' BYE 5191k
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X‘\,'J
2
-]
-/
4

(5"’,

pspsoLE vim BYERAN
CONTROL BYSTER ONEY
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HANDLE VIA BYEMAN CONTROL SYSTEM ONLY

(Refer to Section IV, Figures 1, 2, & 3)

SAMPLE

HANDLE via BYEMAN
CONTROL SYSTEM ONLY

SEQUENCE of EVENTS ACTION COMMENTS
or DECISIONS ANSWER| TONE PAIRS SENT
CLEAR ADDRESS (RESET) MQ
SEND ADDRESS "PL, PI, PK, PJ
3 | MODIFY ADDRESS FOR ' ‘
DL7(0101) ML, MJ
4 | ACTIVATE DL7 LK DL7 ON
SPECIAL DL’ COMMAND? NO
PARAMETRIC MEASUREMENT
SELECT NO
7| OPT 1?7 NO -
8| OPT 27 NO
9 [ Aoff YES -
10 | L4 ADVANCES & DL7 ACTIVATE ' | MK, NK, NK, NK, LK| DL7 Aoff or
- : : DL7 VERTICAL POLARIZATION
ON
11 | LAST COMMAND? NO
12 | MODIFY ADDRESS ‘FOR ‘
DL5(0110) MK, PJ ADDRESS WAS (0101)
"MK, PJ SETS IT TO (0110)
13 | ACTIVATE DLS LK
14 | SPECIAL DL .COMMAND? NO DL5 ON
15 | PARAMETRIC MEASUREMENT
SELECT
16 | OPT 12 NO
17 | OPT 22 NO
18 | Aoff NO
19 | Boff YES
20 | 5 ADVANCES & DL5 ACTIVATE NK, NK, NK,NK,NK,LKi.| DLS Boff or DL5 HORIZONTAL
' POLARIZATION ON
21 | LAST COMMAND? NO
22 | MODIFY ADDRESS FOR ADDRESS WAS 0110
DL TIMER (1111) ML, MJ ML,MJ SETS IT TO (1111)

.Page 4 o/( of 79\ pages
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HANDLE VIA BYEMAN CONTROL SYSTEM ONLY

SAMPLE #4 (Cont)

- Approved for Release: 2024/06/13 C05026338

SPEN (N
U%A?ﬁfp“

Hambrz via BYEMAN
EONTRON SYSTEL. ONLY

(Refer to Section IV, Figures 1, 2, & 3)

" Approved for Release: 2024/06/13 C05026338

SEQUENCE of EVENTS ANSWER ACTION COMMENTS
or DECISIONS : TONE PAIRS SENT
23 | ACTIVATE TWICE TIMER DL TIMER SET
CMD #1 | LI, LI  for
2L gﬁgl;éTE (3) TIMES TIMER | I jK' 70 MIN DELAY
25 | SPECTAL DL COMMAND? NO |
26 | PARAMETRIC SELECT? NO
27 | oPT 12 NO
28 | OPT 2% NO
29 | Aoff? MO
30 | Boff? NO
31 | LAST COMMAND? NO
32 | MODIFY ADDRESS FOR TIMER : - ADDRESS WAS (1111)
20 MIN (101L1):™. PI PI SETS IT TO (1011)
33 | ACTIVATE FOR 20 TIMER JK DL TIMER SET FOR
20 MIN ON TIME
34 | SPECIAL DL COMD? NO
35 | PARAMETRIC SELECT? NO _
36 | oPT 17 NO ""
37 | opr 22 NO
38 | Aoff? NO
39 | Boff? NO
40 | LAST COMMAND YES
41 | EXECUTE 1 KI
42 | MN RESET MN RESETS COMMAND REGISTER
. . ONLY
Page 4_3 of 78 pages —BoP—SHEERET-
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+ HANDLE VIA BYEMAN CONTROL SYSTEM ONLY

Appendix B - Part II

" HANBLE Via BYEMAN
. CONTIROR SYSTEM ONLY

COLLECTION COV;'ERAGE FOR MISSION 7107

BAND. 17 A&B @CHANNELIZED 9.2-9.6MC

' pages
Approved for Release: 2024/06/13 C05026338 -

BAND XMTR/PW
J17-1 - B/X
,.17;2‘ | c/x
-17-3 é o/x
17k N > B/W
17-5 | c/w
17-6 B/Y

'-,17-7 ¢/t -
17-8 D/Y
17-9 B/W
17-10 '; c/u.
17-11 | /W’

17e2 c/x
L17-13 5 . B/X
17-14% | 'D/Y
17-15 : D/W
17-16 i. B/Y
'i7-17 - : o/y
17-18 D/7
17-19 B/2
17-20 f c/z

- -%‘
:15

-

HANDLE vix BYEMAN
CONTROL SYSTEM ONLY
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C05026338 Approved for Release: 2024/06/1 3 C05026338
! : ¢ _APpenaix g - rarg _J

'%} COLLECTION COVERAGE FOR MISSION 7107 (1 September 1971 !
L: - _ ‘ _BOND e e DYEL %
! - o ‘ : ' N - CORTROL SYSTEM oy |
4t Band | Option [XMTR/PW 7107 A&B Band| . Option [XMTR/PW| 7107 C&D T
;% 1), = B/W | 154-165 Maz | 1 | =« c/z 200 - 350 MHz

?ﬁ% 2 | * B/xv' 165 = 200 | 2 * . B/2 350 - 450

Lji;' 3 * B/Z" 550‘- 815 | 3. - c/Y 450 - 550

j'f- 4 *A/ "D/W | 815 -~ 970 4| o« o/x | .815.- 970

L] ol

| .5 |Polm/v| B/X | 1800 - 2100 | 5 | Quadrant | D/z 970 - 1205

I -
S | » | - 5
P Pol H/V | .c/X" | 2100 - 2580 | 6 | Quadrant| B/Y | 1205 - 1800 g
- | | ‘ ‘ : [
P Pol H/V |. C/Y, | 2580 = 2680 | 7 | Quadrant | = C/X | 2100 - 2580

| | 5 . - SRR |
- Pol H/V | D/Yi | 2680 = 2930 8 | Quadrant | . D/Y | ' 2680 - 2930

| Pol H/V | -D/x!| 2930 - 3120 | 9 | Quadrant| c/x | - 4850 - 5250

JRURE o SRR (o SN ¢ o NUUOR N NENESY )

e

gk DA et e DY ai + s e

i 11,10 | Pol H/V| B/Y! | .3120 - 3300 | 10 |- ¥ . | ' B/X | 6400 - 6725 —
L_f 11 | Pol B/V | c/z) | 3300 - 3600 | 11 | Quadrant | D/X | 6700 - 7900 %
- 12 |° * | Dp/z | 3600 - 4050 | 12 | Quadrant | . ¢/x |- 7900 - 8600 =
O 13 | Quadrant|{ C/Y 4050 - 4850 { 13 | Quadrant|{ B/W 8600 - 9100 i
i "] 14 |quadrant|. D/W/ | 5250 - 5850 | 14 | Quadrant| C/W | 9100 - 9340 i
;15 | Quadrant| B/W:'[_5850 = 6725_| 15 | Quadrant| D/W | 9340 - 9400 4
| ie | e c/w' |A 17.0-18.0 |16 | Quadrant | <C/Y | 9400 - 9600
G : . |B 12.5 - 14.5| 17| Quadrant | ' D/zZ .| 9600 ~ 10500 !
117/ |Channel-| =~ | 9.2 -9.6-{18" | % | ‘m/w | 14.5 - 14.8 GHz| |
S lizedwx £ SN T : o
i IR o f190 ) % b c/W | 14.8 = 15.1 | - b
. ’ Fore/Aft A . S - ‘ : o . -
Dot . o TP 20 -k D/W ]Jc 15.0 - 16.0
"o :|Port/Stary =B ' ' : v ~ |p 16.0 - 17.0
B . :g . ol o . . . B : L
Pl S R | 21 ke B/W | 34.7 = 35.0
’ i3 o 'l * omni-directional covera: - *_* sectoral coverage.

;4 See attached l.u ‘,w' ;or detalled information.

; S . - HANDLE VIA: BYEM
o Page 46 of 7& pa.ges T ‘3 519l)+ 71 NTROL SYBTEM o’qu
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Figure S5A
7107 A and B

ﬂ,‘!"w '

I R D S SRR G o T | S - . e
: ' o ‘ - o ' PAYLOAD 171 & 172 D.L. COMMAND OPTIONS

Address © . Tone = Advance C - )

Register Pair " Tone .

States Activate " Pair .

. . Parametric : .

9 Primary Cmds. Primary Cmds. ... Select *Opt 1 . Opt 2 - Aoff Boff
lg 0000 DIl , " DL1 Perametric _ NONE __ NONE

0001 DI2 '  prg Select " "
o - ’ ) IR o 1 1"
B 0011 DL3- , o3 |l ; _
I)g\l.oo]_o DIk ) DLY Sn " .
oR L, _ g | z
5 0110 DL5- ' DL .. Horlz Pol . Vertical Polg
% ‘0111 DI6 ’ DL6 “ow off n OFF §
§: 01 O. 1 DL'T ' ‘ DLT n " Con " §:
g e lO 0 DIS . D18 " 1 1" 1" g
D - . - D
§ 1100 DL9 L DL9 . 4 " " 1" §
g 1101 - DL10O " DL1O n " " 1 §
g l l l O DLll o DLll te L1 1" " g
% 1110 D12 - DLl - NONE NONE %
Q. 1001 DL13 ' MDL13 Port Star- Fore Q
& : o bos SEf ATt off - @
S 1000 DILY .. DLk board of el S
o) . Y .
§§ 1011 DLl DI15 " " - " §
1111 DI16 DI16 W ’ ¥ NONE NONE -

Tone .Pair Advance Parametric
“Activate Tone Pair - . Select o o

w JK NK JK NK JK '- ‘ 3
s SIM on oM. . SIM Opt 1 SIM Opt 2 Not Used Not used 28
. Adjustable K 0K NK JK NK JK NK JK h
g Threshold Level A Level B Adj thres Adj Thres s
S on : : Opt 1 - Opt 2 -
= ¥ Opt 1 & Opt 2 Refer to Down-link Reassignment ' ' E g
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1 11
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Tone Pair
Activate
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DL1T
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B

" Advance

Tone
Pair
- NK IK

A D T |
PAYTOAD 173 & 174
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7107 C and D
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DI2 Se}ect

[ S

TR B R —-‘;
RS AT
Ry S Lo & ) Exo B
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. HANDLE VIA BYEMAN CONTROL SYSTEM ONLY _
Lo . o R T L
- o ~ | ' Hj‘;&..a via BYEMAN
_ : Column #1 " |Column #2  |Column #3
. | COMMAND Egi,‘%ze | |
T REGISTER STATES .. {Advance. | Activate

F B, F, F 0010LI NK LI NK.- LI NK LI
) 1100 : - 17, 17, 11,
. 1101 R - 17), 175 1Tg

1110 : 177 17g - | . .179
k_ 1 0°1.0 o C 1T, | 1711.. 175 -
1 100 1 ' : 7. 17.), 17
L | o 13 AL 15
[_, 1 00 0 | 1716 1Ty 1718
| 1 0 1 1 - - ‘ 1719 oo

SR o
r a
| BAND 17 PL 171 R
r ‘ _ COMMAND MATRIX o
;_ - o o | . ' Figu.re 5C
- . UrEeLonLy
_ T _ . o , '. - HANDLE via BYEMAN
| ) . . - . - . SoNTROL SYSTEM ONLY
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COMMAND SYSTEM OPERATION EARPOP
M ‘ Figure 6 . HANDLE via BYEMAN
| _ COMTROB BYSTEM OML
L 7107 PROGRAMMABLE TIMER AT
(_ CMD #1 R | CMD #2
' - (1111-1LI) - o L _ (1111-JL)
| 3 State Counter -~ . . - . . 5 State Counter
. Condition .. 100 S . 10000
c Upon 010 - . . 01000 140 Minutes
_ Enabling . 001 ’ s 00100 130  of
. 100 C © 00010 120 Delay
e : 010 S c . 00001 . 110
i o 0oL . - o L 10000 100
= . 100 , N ‘ ' . 01000 - 90 - 4
i : | 010. © . . . .. o000 0 80 T
001 - o~ 00010. 70 ' ,
100 - _ o e & 00001 60
o - om0 - o N 10000 50
' oor _ , e 01000 > Lo
100 _— : ' 00100 30
: .00 . T 00010 . 20
e - . 001 T . : 00001 10
o | 1100 | - . 1oooo
) A
- - Time Delay = . . . # of Times CMD #1 - - # of Times CMD #2
A o Desired - o e ~must be sent . ' ~must be sent
r. - Minutes - : ' : '
— 10 2 holh
207 T 1 L3
. Lo e S N~ 1
o 50 e o - 1 . 0
[ ) 60 ' O . 'il ! )‘J’
L A .70 o2 E .3
_ 80 -1 e
kS ) 90 "0 1
, © 100 2 0
- _ 110 1 L
o . 120 0 3
- 130 2 2
- 140 1 1
) . _ HANDLE via BYEMAN
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iCO5026338 .

i —FOP—SREREE— .
1

1 HANDLE VIA EYEMAN CONTROL SYSTEM ONLY

Approved for Release 2024/06/13 CO5026338

o EXP 171 - 1Tk " " CH'5 (DL) RPT ALLOCATION
B ' : ‘ CONTROL SYSTEM ova

|

t. SEG NO. FUNCTION - ¢ | vorTs DESCRIPTION
=l R

|

L 1 Jovean | o | 0 |10 BAND EDGE CAL _
I 2 |5V CAL ‘ '100 | 5 | HI BAND EDGE CAL

o 3 DL1RPI -~ = - | 10 .5 | DL 1 OFF; SILM OFF _
{M.; | | ' s. | 2.7 | DL 1 ON; SIM OFF ° O
tj: _ 7k 3.7 | DL 1 ON; SIM ON
o 4 |DL2RPI - .| 20 .| 1 |DL2OFF; SIMOFF

T e 3 | DL 2 ON; SLM OFF
A | 72 3.6 | DL 2 ON; SIM ON E

o | s jonszme - .+ | 100 | .5 |DL3OFF SIM OFF

) o ' o sk | 2.7 | DL 3 ON; SIM OFF

“7h. | 3.7 | DL 3 oW; SIM ON

.6 m#mﬂf@ﬁf  20 "| 1 | DL 4 OFF; SLM OFF

BRI . 60 " 3 | DL 4 ON; SIM OFF

72 3.6 DL 4 ON; SIM ON

DL 5 RPI - .= . 10 | .5 | DL 5 OFF; SIM OFF

o sk |.2.7 | Dn 5 on; siM OFF

| C 7k 3.7 | DL 5 oN; SIM oN

8 |DL 6 RPT -fH;:'N;a : 20~ - 1 | DL 6 OFF; SILM OFF

| “..w | e | 3 | DL 6 on;-su OFF s

, 72 3.6_| DI 6 oN; SIM ON ;jfiﬁfﬁ

9 |ob7mer el |10 | .5 | DL T OFF; SIM OFF P
' © U sk |27 | DL T ON; SIM OFF

, CoTh 3.7 DL 7 ON; 'SIM ON
0 [pL8RPI-. - [ =20 .| 1 | DL 8 OFF; SLM OFF

| o o 60 | 3 | DL 8 ON; SIM OFF

. 72 3.6 | DL 8 ON; SLM ON

DLYRPI . -, .- | 10 . ©5 | DL 9 OFF; SIM OFF

B | 5k 2.7 | DL 9 ON; SIM OFF
T4+ 3.7 t DL 9 ON; SIM ON

-

T

r

]

sl =)
-3

-
)

o

=9
]

g
=

i
|

P e
. R PANEN
L P

+ Page, &0, 6t 7L vages..

L

‘Approved for Release: 2024/06/13 C05026338
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C05026338 —LOPFRERFE- Approved for Release: 2024/06/13 C05026338@ AT T -
L’ . HANDLE VIA BYEMAN CONTROL SYSTEM ONLY -%{jgﬁa@y o34k

- SR I - , - Eﬂ@ﬁﬁ%@ ~.

-L ~ - EXP 171 - 17k " CH 5 (DL) RPI ALLOCATI@MD*-E VIA BYEMAN 10/15/71
' ‘ QQIHZRO

1y SYSTEM QNKY

%= 'SEG NO. FUNCTION . % ° |voLTs DESCRIPTION
L 12 pL1ORPI, . .. | 20 | - 1 | DL 10 OFF; SLM OFF
. ' | é - 1 6o -3 | DL 10°ON; SLM OFF

\ ' , 72 3.6 | DL 10 ON; SIM ON
E 2 13 DL 11 RPI = - . 10 .| .5 DL 11 OFF; SILM OFF ~ - \¥§\~:
i \ SRR 54 2.7 | DL'11 ON; SIM OFF ' -
[

St o CL Tk 3.7 | DL 11 ON; SLM ON

g “1%  |DL 12 RPT -] 20 | 1 | DL 12 OFF; SLM OFF.
L ' 60 3 | DL 12 ON; SLM OFF

. 72| 3.6 | DL 12 ON; SIM ON
15  |pLa3Rer - | 10 | .5 | DL 13 OFF; SIM OFF
' ' "|'sk | 2.7 | DL 13 ON; SIM OFF
— Tk 3.7 | DL 13 ON; SIM ON L
116 DLk RPI ©° " |20 | 1 | DL 1k OFF; SIM OFF - = |—
T S 60 .| 3 | DL 1k ON; SLM OFF il
| 72 3.6 | DL 1k ON; SIM ON o
17 |oLASRPT ¢ - f.10 | .5 | DL 15 OFF; SIM OFF
S0 o besw L 2.7 | DL 15 ON; SIM OFF S
R | “7h | 3.7 | DL 15 ON; SIM ON - L
'i;ﬁi{f 18 [DLI6RPI- - . ¢ - |20 1 | DL 16 OFF; SIM OFF ER,
L | | T 60, | 3 | DL 16 ON; “SIM OFF
| | 72 | 3.6 | DL 16 oN; SIM ON
19 |pL1TRPI . iy |i10.-| .5 |-DL A7 OFF; SIM OFF . +
| (173, a7k ovmy) |

sk 2T Jmnzom SIM OFF

L

—(

L

R I Tk 3.7 .| —DL7IT ow, SIM ON

Loz - :

s

fr

)

20 DL 18 RFT % |.~2077| . 1| DL 18 OFF; SLM OFF
(173, a7k onLy) |- T | | L
;  |"eé | 3| DL18 ON; SLM OFF
.72 | 36| DL 18 ON; SIM ON

< Y B
"BYE 5191# Tl
JHANDLE via BYEMAN -
GON‘_I‘ROL. ‘SYSTEM ONLY

{ -. , Page _QL'.bf ' Zépages
S

Approved for Release: 2024/06/13 ‘CO..5'02“6§‘38;



C05026338 - Approved for Release: 2024/06/13 C05026338 -
L | . HANDLE VIA BYEMEN CONTTOL SYSTEM ONLY |

LY

St o EARP@P
b 3 ' HANDLE Via BYENAN
" EXP 171~ 1Tk : CH 5 (DL) RPI ALLOCATIONSW BYSTEM QW/fis5/71

~

o]

SEG NO. | FUNCTION 1. % | voLrs | DESCRIPTION

’tL_J s

21 |pL 19 RPI. | 10| .5 | DL 19 OFF; SLM OFF
(173, 174 ONLY) | -

AT
i

sk | 2.7 | DL 19 ON; SIM OFF
. 74 | 3.7 | DL 19 oN; SIM ON
22 DL 17 TSK GRP 1,2SELECT . | 20 .| 1 DL 17 TSK GRP 1 OFF; 2 OFF
(171, 172 ONLY)  ~ | 4o~ | 2 | DL 17 TSK GRP 1 OFF; 2 ON
| | 60 | 3 DL 17 TSK GRP 1 ON; 2 OFF
‘72 . | 3.6 DL 17 TSK GRP 1 ON; 2 ON
23 ° |DL 17 TSK GRP 3, 4 SELECT | ~10-.| .5 .| DL 17 TSK GRP 3 OFF; b OFF
| (a7, 172 ONLY) . ) 4o | 2 | DL 17 TSK GRP 3 OFF; 4 ON
. %0 sh | 2.7 | DL'LT TSK GRP 3 ON; 4 OFF
Th | 3.7 DL 17 TSK GRP 3 ON; " 4 ON
‘22 [DL 20 RPI %S S| 200 | 17 | DL 20 OFF; SIM OFF
(173, 17h ONLY). .| | ' o

-3,
g

oo

o

i

% .

I

Sn ."'.,:.; .

T

DI, 20 ON; SILM OFF

DL 20 ON; SLM ON

DL, 21 OFF; DL 22 OFF

DL 21 OFF; DL 22 ON

DL 21 ON; DL 22 OFF

DL 21 ON; DL 22 ON

DL ENABLE ON

DL, ENABLE OFF

EXECUTE ON; DL SYS OFF
EXECUTE ON; DL SYS ON -~ -
EXECUTE OFF: DL SYS OFF .'

-PL 171

PL 172

PL 173

PL 17k

BU DL SYS OFF .
_ BU DL SYS ON

60
: 72
a3 DL 21 & DL 22 RPI ' “ ] 10
- (173: 17k ONLY) L 40
R
oy
20
- - 60 .
25 EXECUTE RPI ¢ ' S| 20
DL SYS ON. RPI- .. | ko
S 60
26 PL ID ‘ : E ‘i. 20
S o

(W3]

> ]

B S SR « S

. -i o

W

24 | DL ENABLE RPT:

'i. -

u

L : L 80
27  |BU DL SYSTEM ON RPI 20
) T o

[

.
.6
—
o
7
.7
3
1
._2
3
1
2
3
L
1
3

CONTROL svsrsu ONLYJ .

_QQP—-S-EGET
Approved for Release: 2024/06/13 C05026338, .
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CQ5026338

= ~FOPSEOREE
' HANDLE VTA-BYEMAN CONTROL ‘SYSTEM ONLY

EXP 171~ 1Tk

-~ Approved for Release: 2024/06/13 C05026338

' CH 5 (DL) RPI ALLOCATIONS

Q,,__.——»"’.""_/- .

e

10/15/71

SEG NO.

1_r— ﬁ..

FUNCTION

VOLTS

DESCRIPTION

r
s

28

SLM-ADJ THRESH'RPI

34

2
5

RESET - (PARAMETRIC OFF)
SIM SELECTED

ADJ THRESHOLD SELECTED
SIM & ADJ THRESH. SEL

DL CONV ON-BYP RPI
DL CONV PRIM-SEC RPI

20

Lo

60

80

DL CONV BYP; CONV 2 SEL

‘DL CONV BYP; CONV 1 SEL

DL CONV ON; CONV 2 SEL
DL CONV ON; CONV 1 SEL

30

DL TIMER LONG-SHORT RPI -

20"

60

DL TIMER LONG

.31

TIMER CMD 1 INDICATOR -

20
40

DI, TIMER SHORT (20 MIN)
100 ' v

010
001

n

32

TIMER CMD 2 INDICATOR: ..

| 20
6o
1 80

A
\.
1
1

T

Fwpr olvr olwprlrwn k| ook =

10000

01000

_00100—7 -

00010
00001 --

" HANDLE via BYEMAN
CONTROLR SYSTEM cNm

DUy BTl

A

RN T

OLE via BYEMAN . - -
mqg‘? SYSTEMQNL‘E o



C05026338 popen—

‘EXP 171 - 17k

HANDLE -VIA BYEMAN CONTROL '‘SYSTEM ONLY

Approved for Release 2024/06/13 005026338 . e

CH 6 (HK) RPI ALLOCATIONS

e

HANDLE VIA BYEMAN
| lo/i5/r1

E—; ’ SEG NO. FUNCTION % |vorrs | DESCRIPTION -
o 1 |0V CALIBRATE 0 0 | IOBANDEWECAL . | ™
s 2 |sv 100 |5.00 HI PAND EDGE CAL
3 PKG TEMP V4 AS T,
HE L | PRIM PLUS BATT' TEMP vy aS T
bk s |pL.ID 0 | 1 - |PLiTL. -
il b | 2. | P72 -
Llws 6 | 3 PL 173 "
S 8 | & | Ptk
L 6  |-VOLTAGE SENSOR o | o -10 VOLTS ~ -
SR . - 100 | 5 | -1k vouTS
L iR 7 |+ VOLTAGE SENSOR o 0 +10_VOLTS"
i . ) 100 .| =57 | +14 voLTs
U * 8  |ADDRESS 1A IND- ¢~ | 20 |. -1. | ADDRESS 1 SENT
[ ADDRESS 1B.IND .+ . 4o 2 C
1 ] L 60 | 3" R
= : 80 | L RESET OR DIG 1 SENT
RS 9 |ADDRESS 2A IND | . - 20 1 | ADDRESS 1, 2 SENT
L 7 " |ADDRESS 2B TND . Sk | 2| |
| 60 |3 |
| . 80 | & - | RESET OR DIG 1 SENT
10  |ADDRESS 3A IND /" '..'" | 20.|  17;.| ADDRESS 1, 2, 3, SENT
ADDRESS 3B IND. s e
o - |60 | 3%
“| 8 | -4 | RESET OR DIG 1 SENT
= - | 11 |appmEss A IwD ) - . | 20 | ‘1. -| ADDRESS 1, 2, 3, & SENT
30 " |aDDRESS BB IND L. .| ko | 2 " ]
IT"J 60 3 .‘ i WL, 1 .
Ty 80 b RESET OR DIG 1 SENT
LJ | 12 . |CMD ENABLE RPI . 20 1. | CMD ENAB ON; BU OFF,,unie via BYE VAN
r B BU CMD . SYS.ARPTW - Lo 2 CMD.ENAB ON;: BU ONONTROL SYSTEM om..vz
[_:] e I 60 3, | CMD ENAB OFF; BU OFF
S 80 4 CMD ENAB OFFSBU ON ‘
N : '.auop—ss%. BYE 5191& 8




.C05026338 -
l - Approved for Release: 2024/06/13 C05026338

b —POP-SRERET- .
- E .
" HANDLE VIA BYEMAN CONTROL SYSTEM ONLY : TR W’C‘J’““_”

S PN CORTOL, YT o - B e

- . o ‘ Hﬁ.mmﬂe Via IBY;:M 4% .
T-. EXPITL - e CH 6 (HK) RPI ALLOCATIONS . iviocn graren %q/ls/n :

SEG NO. | - FUNCTION | 4 |vours ' DESCRIPTION

13 ORDNANCE ENABLE RPI ~ :; | 36. | 1.8 ' | ORD ENAB OFF; ALT ORD ENAB OFF
ALT ORDNANCE ENAB RPI. | LG . 2 | ORD'ENAB OFF; ALT ORD ENAB ON
‘ | b 60 3 ORD ENAB ON; ALT ORD ENAB OFF
. 80 L | ORD ENAB ON; ALT ORD ENAB ON
1k [SEPARATION IND .| 36 | 1.8 PL NOT SEP; DL BOOM NOT REL
DL BOOM RELEASE IND ~ . | k4o | ‘2 PL NOT SEP; DL BOOM REL
) . . ;
L

. 60 | PL SEPARATED; DL BOOM NOT REL
: 80. _| PL_SEPARATED; DL BOOM REL
15 | PRIM MINUS BATT TEMP =~ | | VA AST T

-

| 16 japrtr() T | 20 .| CMD'TT 1 OFF; CMD TT 2 OFF
R coTr(2) . . - | .| 2. |c¥DTr1OFF CMDTT 2 ON
Lr—\ : . - " 56 | 2.8 | QD TD10N; CMD TT 2 OFF
b - S 1 70 ] 3.5 CMD TT 1 ON; CMD TT 2 ON :
ol ar BOOM LENGTH IND = . - ~ | V4 AS BOOM LENGTH4 e

18 BOOM ON-OFF RPI - . .. - | 20" BOOM OFF; BOOM IN

r

1
IR BOOM IN-OUT RPI . .. | kLo 2 'BOOM OFF; BOOM OUT
["“D o w0 60 .| 3 | BOOM ON; BOOM IN
e o 80 | L | BOOM ON; BOOM OUT
‘=117 | 19 |BOOM TIP MASS REL IND - - | 20 1 TIP MASS NOT RELEASED .
Fee BOOM FULL EX? IND . .- | 60 3 TIP MASS REL; BOOM NOT FULL EXT |.
_B‘ | -] 8o L | TIP MASS REL; BOOM FULL EXT ]

20 1 | BOOM OFF
.20 | BOOM FULL RETRACT IND Tl 46| 2.3 .0 | REST FULL RET; NOT MID
= | | BooM MID IND "re 7" 1 36 | 1.8 .| BOOM EXTENDS | NOT F.R.; NOT MID

64 | 3.2 . | BOOM EXT PAST | NOT F.R.; NOT MID| . °
MID POS. :

36 | 1.8 BOOM RET. TO | NOT F.R.; MID
MID POS. -

1.
=

T
|

-

1
)

'tiné

21 | SPARE

R —
I_—‘_T
. L

{_"‘_1

22 REC 1 AGC O 8 V 4 AS SIGNAL LEVEL ¢

23 REC 2 AGC. . L ol . | V.TAS“SIGNAL LEVEL 4

Page (15 of ; Zd pages:. T LT a0, AEOP-SREREE= BYR 5191k-71 -
e A '”'APproved for Release 2024/06/13 005026338‘ e o

T
G—

|

\




CO5026338

TR

i

]
)

=eny

-
)

i

o

E
i

[l o

i——y

¥ i

L

j;.

——,

~BOP-SECRIT™

HANDLE VIA BYEMAN CONTROL .SYSTEM ONLY -

_EXP i71 - 17k

Approved for Release 2024/06/13 005026338 ]

* CH 6 (HK) RPI ALLOCATIONS

|MME§ERE§PSYEMAN
{CONTROL SYSTEM ONEY

10/15/71 -

SEG NO.

_FUNCTION

VOLTS

DESCRIPTION

s

|

2k

PRIM~SEC +BATT SEL RPI
PRIM-SEC -BATT SEL RPI

|

SEC + BATT SEL;SEC =BATT SEL

SEC + BATT SEL; PRIM ~BATT SEL
PRIM + BATT SEL; SEC -BATT SEL
PRIM + BATT SEL; PRIM -BATT SEL

25

~ |BATT BYP ON-OFF RPI
BATT BYP ENAB ON-OFF RPI

BATT BYP OFF; BATT BYP ENAB OFF
BATT BYP OFF; BATT BYP ENAB ON
BATT BYP ON; BATT BYP ENAB OFF
BATT BYP ON; BATT BYP ENAB ON

26

CH CON ON-OFF RPI *

CH CON HI-LO CH RPI oo

'CH CON OFF; IO CH

CH CON OFF; HI CH
CH CON ON; LO CH *
CH CON ON; HI CH

v 27

+5C I MON i

0 AMPS
1.5 AMPS

.28

-SC'I MON : -

0 AMPS
1.5 AMPS

29

#CHIMON |

0 AMPS
1 AMPS

£

30

+DISCH I MON. .-

_o AMPS
1 AMPS

e

31

" |-cH.T Mow

‘0 AMPS

1 AMPS

=

32

-DISCH I'MON ;... '~

o O v O O O o o flFs w l\)‘.l—J_-F"wI\)A._l»—'-F-‘w‘l\)

1. 0-AMPST -

1 AMPS .

\pproved for Release: 2024/06/13 C05026338:
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Approved for Release: 2024/06/13 C05026338
HANDLE VIA BYEMAN CONTROL SYSTEM ONLY ;

CH T(ASP) RPI ALLOCATIONS

Hﬂﬁf \QA BY_MMI
. 10/15/71

1

%

r‘\: N
v
(B .
b ! .
Sad

SEG NO,

FUNCTION

VOLTS

DESCRIPTION

Ov CAL .

1O BAND EDGE CAL

s s

5V CAL

100

HI BAND EDGE CAL -

'jﬁ

SOLAR ASPECT VERT BIT 1A

3A

LA

.].

oA -

NO OO [N JON o e W

TA

10

HORIZ

- 1B

11

2B

o

3B

13

LB

1k

5B _

S

15

6B

16

.15V -SENSOR BIT ILLUMINATED
“ 4.3V -SENSOR.BIT NOT ILLUMINATED

17

ID

B

18

\lz ID

‘I} T 11

"o" 15V Code ~10 = Sensor 1
Sensor 2

Sensor 3

"1" = 4.3V o1

19

X AXIS MAG

2.43y = 0 FLUX -

20

Y AXIS MAG

2,43V = 0 FLUX

- 21

Z AXIS MAG

2.43V = 0 FLUX

I
[

1

22

+SEC VOLT MON

o7
100

N

- +8v .
+1L4v

-

23'

-SEC VOLT MON

-10 VOLTS
-14 VoLTS

el

2k

THRUSTER 1 ON-OFF RPI
THRUSTER 2 ON-OFF RPI

100-

20
Lo

80

Fw el ool o

"TH 1 OFF;
" TH 1 OFF;

i 2 oFF! O WL
TH208 = . -
o O' ANDLE via BYEMAN
: ONTROL SYSTEM ONL
TH 2 ON : ?

TH 1 ON; |

1

‘Approved for Release: 2024/06/13 C05026338: AR T S
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HANDLE VIA  BYEMAN CONTROL SYSTEM ONLY

EXP 171-1Thk

CH T(ASP)RPI ALLOCATIONS

Approved for Release: 2024/06/13 C05026338

MANDLE via BYEMAN
CAQNTROQE SYSTENO AN,71

SEG NO.

FUNCTION

VOLT

S

DESCRIPTION

25

THRUST 1 HEAT ON-OFF RPI
THRUST 2 HEAT ON-OFF RPI

20 .

Lo
60

80

TH L HEAT OFF;
TH 1 HEAT OFF;
TH 1 HEAT ON;
TH 1 HEAT, ON;

TH 2 HEAT OFF
TH 2 HEAT ON
TH 2 HEAT OFF
TH 2 HEAT ON

—

26

HI-LO THRUST SEL RPI

20.

60

HlE W oo

HI THRUST

27

THRUSTER 1 PRESS
(CONTROL X DUCER)

100

LO THRUST
0 PSI °
50 PST -

28

THRUSTER 2 PRESS
(CONTROL X DUCER)

100

0 PSI
50 PST

29

RW ON-OFF RPI
RW FWD-REV RPI -

20

Lo |-
66
80

w oo
L]

3

F w v o o olw

\..

| RW-OFF; RW REV
.’I" RW OFF; RW FWD

RW ON; RW REV .
RW ON; RW FWD

30

RW- PRIM-SEC CONTROL RPI -~

RW PRIM-SEC PA' RPI

- 20
b6

0

m -
w

" | 'RW PRIM CON; RW PRIM PA

KW PRIM CON; RW SEC PA - .

RW SEC CON; RW SEC PA
RW SEC CON; KW PRIM PA

¢ .

" |RW SPEED MON ON-OFF RPI -

84 1,
.
60 -

~-

'RW SP.MON OFF .
"RW SP MON CN.

RW TACH =~ .

- | omps' .
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