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_· 10P~SECRtl 
. MISSION.7107 COMMAND and D,L. SYSTEM o~~I.ON HAN~A.Rf.PPavr.:MAN _ _. ---.. 

• . . rtlQl![[R(>ll a.mr• QM.~ 

I GENERAL. 

The command system for -th_e 170 Series has remained basically the same 

as previous Miss.ions .. The only changes have been in_the areas o~ increased 

redundancy to eliminate critical pa,ths and increased ·command capability 

commensurate with the increase in Mission requirements. 

II BASIC SYSTEM.DESCRIPI'ION 

General -

The -basic command and D.L. Band Control System is shown functionally 

in Figure 1 .. The System .consists of receivers, decoders, D.L. System Timer 

and D.L. Contro1·subsystems consisting of remote command and telemetry 

multiplexers .. 

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

message encoding technique involves both the frequency and time domains. 

The basic system uses eight tones (frequencies) chosen from an alphabet of . . . 

12 frequencies (See Appendi~ A). ·The command decoder accepts these tones 

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

a sequence of four torie pairs that must be received within a 3-sec. window 

which- starts with r_e.c.eipt of the firs_t ;tone pair (Figure 2}. . Each payload 
. ::-=c---=:=-.....::.=..::..:~-c..:.::=--:::==~~=-=-~ 

of a Mission has ··a different address sequence. One of· the address tone 

frequencies i's unique to each :payload, i.e.--, Pin 171; Q .in 172,· R in ·172 . '. 
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and Sin 174. With the constraint that one of the 8 tones is- unique to 

each payload, we have 7! = 21 possible tone pairs per payload and 
2 (7-2)! 

(21) ! = 14,_ 364 possible address sequences. Once the payload command system 
(21-4) ! 

has been enabled, functional commands can be sent until the system is either 

reset or executed. A more detailed _discussion of the actual commanding 

operation is included in a late~ Section. 

To enhance the operational life, the systems consists of dual command 

receivers,-demodulators, and logic decoders (Figures 1 & 3). This system 

is configured such that either receiver can drive either tone demodulator 

with the other receiver· either open or shorted .. All of the tone, filter­

deciders are redundan~ and can drive either logic decoder. In add~tion to 

being redundant, the entire system is cross coupled .which allows receiver #1 

and tone-decider bank #2 to work with logic decoder #1; ·In.addition, many 

critical operational commands are completely redundant. 

Command outputs from the decoder logic go to the D.L. System program­

mable timer and to the D.Lo control subsystems. 

The D.L. system programmable :timer is the same as in Mission 160. It 

allows for delayed execution.pf all D~Lo commands. in 10-minute increments 

up_to 140 minutes and a selectable :50 minutes or 20 minutes DoLo system "ON" 

t~me .. Its operation starts with -the Execute Command KI. 

The D.L. control subsystems accept a],l coI!llilB.nds for the D.L. bands 

providin·g for remote command .multiplexing of the . .96mmands and configuration 

control of all bands. 
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As many bands_ have commandable options, it waEJ necessary to provide 

increased command capability. This was accomplished through the use of 

a command multiplexer which is an _integral part of the D.L. control sub­

system. Through the use of an advance or repeat tone pair, each D.L. command 

provides five additional commands. This will be covered in detail in a 

following Section. The control subsystem provides for complete control 

over the down-link routing, SLM option, etc., of each band. The system 

also contains (Figure 1) a remote P.C.M. telemetry_mu~tiplexer for monitoring 

the status and configuration of each band.· 

Detailed -

a. Receiver - Tone Filter Decider -

The payload command. receiver system consist.s of two single 

conversion AM receivers drivin~ two redundan~. fi~ter banks, each consisting 

of eight (8) "Noise .Immune" fi·lters ._ Tones in the filter ·pass band produce 

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

produce a negative output giving rise to the term "infinite" adjacent 

channel rejection .. Likewise, noise produces a net negative.voltage and 

hence, the term "Noise Immun_e." The filters are coupled double. tuned 

circuits whose output drive Schmitt-shots. After the input signal level 

passes the decider or schmitt-shot input threshold, the circuit regenera­

tively· triggers, staying on for·approximate_ly 60 ms following the end ·of 

the input tone burst. The tone pair timi~g ~s shown i~ Figure 2. 

b . Addre;s s Logic 

Ref~rring .to·the logic d~agram Figure 2, the payload 

-----------
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addressed by se?ding ~he pr~per four tone pairs in sequence within 3 sec. 
I . 

Using Payload·171 as an example; this would consist of sending the PL, PK, 

PI and PJ tone pairs conforming to the format as shown in Figure_2. This 

will sequentiaily place the address flip-flops, F 1 A and_ B, F 2 _A and B, etc. 

to the zero state. When the address flip-flops have been reset :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. I:f any break 

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

'reset the address register and the payioad address must be sent again. 

•When the system is not enabled or reset," the address flip-flips are set 

to ones, thus at the completion of a payload_ address-sequence, the flip-

:flops are all zeros. 

The 170 Series command decode·r has been divided into two • 

separate sections. One that allows commanding of r~uti_ne D.L. functions 

and another that allows commanding o:f housekeeping and control functions. 

The four tone pair sequence enables only the D~L. command :functions. The 

housekeeping functional commands are enabled by an additional tone pair, 

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

command ~nabled·(which· required the four tone pair sequence). This separation 

of the D.L. command functions and the housekeeping control :functions was 
! 

done to prevent inadverte~t erroneous commanding of control :functions. 

In normal tasking of the payload, the system need never be hou~ekeeping 

command enabled. _The two functions are mutually exclusive, i.e., the D.L. 

command 'enable and the housekeeping command enable·cannot simultaneously exist. 

----
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c. Functional Command Logic -
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f 

Referring again to Figure 2, once the payload has been 

addressed,' the system has sent D.L. Command Enabled. All of the.matrices 

that are powered by the D.L. Command Enable line are then active. The 

matrices are 4-line to 16-line decoders that decode the 16 possible states 

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

is selected by use of a tone pair which when sent will activate the function 

decoded by the matrix. The states of the address flip-flops are controlled 

by the address tone pairs (PL, PK, PI and PJ) which set the flip-flops to 
'. ' 

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

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

or _reset in any order once the system has b_een enabled. Previous to 

addressing and enabling the payload, ·the flip:--flops can only be set to 

zeros in the proper sequence. Any break in the se~uence-and the entire 

sequence must be repeated. 

The D.L. Command Enable Line, when true, logically enables 

four matrices; the LK, JL, LI and JK matrices. A command function is 

selected-by setting or reseting the· address flip-flops to one.of the 16 

possible states and· then s'ending the proper tone pair· activate, LK, JL, LI, 

or JK; Additional commandr functions are selected by changing the s:ates f· 

of the address F-F' s and· sending the proper activate. tone pairs. • This 

operation is the same as previous missions .. 
/, 
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d. Execute Mode -
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Once all of the .desired D.L. command functions have been. 

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

It is the last command sent. It performs two functions; it initiates 

operation of all D.L. functions 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 commands ar~ accepted until the system receives a master reset 

tone pair, Le., MQ (P.L. 171) or a master reset from the system timer .. 

e. Remote Command Multiplexer -

In order to meet the command flexibility required for the 

options associated with each band, a command multiplexer was added to the 

D.L. control subsystem. Its purpose is to prqvide, the additional commands 

needed for each band. This was accomplished by adding a· third dimension 
\. 

to the command matrix by the 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 referring to Figure 4~ ·.Anytime 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 

by the band's activate tone pair, without changing ~g~_..cadd-ress register ---- • 
• ----

flip-flop~ .(Figure 3); Le., NK_, activate, NK, activate, etc. If cert~in 

options are desired and not others, advance tone pairs·NK are sent.until 
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the proper option is reached, then the band activate tone _p£qN'.NOli1+W,EM ONLY 

i.e., NK, ·NK, NK, activate. would give Option #2 of the selected band. The 

advance tone pair NK merely advances ·the states of .the shift register .. 

. F.ach band in every payload, except Band. 17 payload A and B, is treated the 

same. Band 17 i~ payload A and B will be treated separately. 

Figure 5 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, c·onsider turning on Band DL2 

with Option #2- The address register flip-flops in the command decoder are 

first set to the 0001 state after DL Command Enabling. The LK tone pair 

activate is then sent. At this time, Band DL2 will be selected. The LK 

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

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

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

th~ seque·nce is address, set command register to the proper state 0001, LK 

activate, advance NK, NK, NK, and LK activate. -Using PaLa 171 as an. 

example; (Address) PL PK PI PJ, (set command register 0001) MJ, activate LK, 

advance NK, NK, NK, activate LKa 

The command multiplexer register Figure 4, is used to advance 

into the third dimension of the command sheet. It can be used in commanding 
• I 

a Band's options only after the band has been selected· by the proper.pair. 

In most tasking situations, no. or very few options will be used. This 

• technique minimizes the numbers of commands that must be sent under normal 

operation. . TOP-SECHEJ i 
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The actual'optio~s and the decision making process used in 

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

of a decision flow chart. 

D. L. Programmable"Timer -

' 
The D. L. Programmable Timer is designed to provide operation 

similar to the recycling timer of 7106. 
. . 

The timer provides for delayed 

execution of all D.L. fun<;!'t;ions for .up to 140 minutes in commandable 

10-minute increments. The selected time delay starts with the Execute 
. . 

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

a three-state counter and a five-state counter. Upon enabling 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· ~elayed mode is not desired, 

the Execute Command is sent and a normal 50 minute "ON" cycle_. will occur. 

If delayed operation is desired, the ril;1g counters are a~vanced by the 

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

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

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

Figure 6 show the states of the. counters and the time delay that will occur 
~ . 

by sending the timer-#1 and timer #2 commands prior to executing (KI). 

The number of commands that were received by the timer are telemetered 

·on IRIG 9H 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 '1evel on Segment 31 and 
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means that the tinier #1 command was sent twice and the state 
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of the three-

stage ring counter was advanced from 100 to 001. 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 70-minute 

de~y would occur before the D.La·system was turned on. The delayed 

mode ends when the ring counters are in sync at the 100-and 10000 states. 

The ring counters are driven by a 10-minute timer. 

If the payload is received_with the DaL. system executed with 

the timer on, an approximate estimate ·can be made as to·how much time 

remains in the delayed mede by monitoring the timer command segments. 

If a two volt level is received on Segment 31 and one volt level is 

received on Segment 32, there are approximately.40 minutes remaining before 

·the D.L. system will be turned on (refer to Figure 6). • This is also true 

of the "ON" mode. The time remainin.g during th~ "ON" mode can be determined 

by monitoring Se-gment 31 _and Segment 32 of CH 5. 

The timer "ON" time duration is fixed at either 50 minutes or 20 

minutes·. Normal_ operat~on. is the 50;-minute ~ode~- . A 20-min:ute "ON" time 

can be obtained instead of 50 minutes by sending (1011 JK) the D.L. timer 
·o 

short cy_cle command. At the completion of the 20-minute "ON" cycle,. the 

D.L. system will be reset and the.timer will·be returned to the normal 

50-minute mode, meaning the next time the D .• Lo system is. executed the "ON" 

time will. be fifty minutes. F.a.ch time a short cycle is desired, the sher~ 

\ 

;,, 

cycle command must be _sent prior to executing (KI) as the system has· 

TOP~SECREI automatically been returned to the 50-minute. mode. 
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III. COMMAND FUNCTIONS/AVAILABLE· MODES HANDLE VIA BYEMAM 
CONTROi! sY.S.TEM Q.f\lC'f 

Appendix A,'Pa.rt I, contains the command sheets for the four 

payloads of the 170 Mission 1¥1d the payload command system addresses for • 

each payload. As this discussion is primarily concerned with the operational 

use of the payload data-link subsystems, only.~he. commands concerning this 

operation will be discussed. All commands listed in the command sheet 

and identified by the abbreviated symbol (~MD) f0llowing the activate tone· 

pair, i.e., LK(CMD) are Hcmsekeeping ·control commands and should never be 

sent without authorization. 

All commands identified by ·the abbreviated s~bol.(DL) following the 

activate tone-pair, i.eo, LK(DL)·are DoL. system operation commands. There 

are four matrices set aside for operational D.L. c·ommands, i.e., LK(DL), 
\ 

JL(DL), LI(DL) _and 'JK(DL). The connnands 9n the LK(DL)- and JL(DL) matrices 

The commands on the LK(DL) and.JL(DL) matrices are redundant with the back_ 

up command being the logic complement of the primary command, i.e., the 

co~d for DL l is OOOOLK(DL) and the backup command is llllJL(DL). 'The 

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

a. Operational. Flexibility - • _ _..-:...--___ 

Many of.the Bands_in the 7l07 Payloads· have commandab~e 

options such as Horizontal or Vertical polarization, switchable quadrants, 

etc. In order to cope with the necessary command expansion at a minimum 

increase in operational effort, the previously discussed command multiplexer 

was added.to ·au (DL)·commands, and works identically_ the same on all bands. 
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Referring t0 the Collection Coverage For Mission 7107, 

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

down-link transmitter either B, C, 0r D, and have a fixed modulator pulse 

width W, X, Y, or Z, One of the available options in Mission 7107 is 

the ability to change the transmitter assignment by gr0und command. If a 

Band is normally assigned to transmitter B, it can be assigned to either 

C or Don command, It will maintain its new assignment until the Reset 

command .is sent. The Option #1 and Opt~on #2 commands (Figures 4 and 5) 

are used to re-assign a Band to a transmitter in the following order: 

If the normal assignment is Xmtr B, Option #1 command m0ves the Band to 

Xmtr C and Opti0n #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 

Option #2 command moves the Band to Xmtr B,. If the normal assignment is 

Xmtr D, the Option #1 command moves the Band to Xmtr Band the Option #2 

command moves the. Band to Xmtr c. Depending 0n the exact tasking, it may 

be necessary to re-assign a Band to a different down-link. When a Band is 

first turned on, i_t has its· normal transmitter assignment .. 

Other available options are horizontal 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 selected. 

If only one polarization is desired or only _two quadrants are desired, the 

command multiplexer must be used to turn off the function that is not 

desired. Referring ag~in to Figures 4. arid 5, the command 
multiplellJP=SfCREJ. 
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0utputs labeled Aoff and Boff perform these functions. 
l 

TOP.~SECREJ 
RPOP. 

~- . 
HANDLE Y.a. BYEMAN 

When th~s&YSTEM QN&.11 

•first turned on, both Hand V polarizations are selected. By the use of ,,_. 

the command multiplexer and the advance command NK, either the Hor V 

polarization can be selected. Aoff turns the horizontal polarization off 

leaving the vertic~l on and Boff turns the vertical off, leaving the 
.. 

horizontal on. The same is likewise true of the port-starboard and fore-aft 

quadrants. Aoff turns off port-starboard and Boff turns off fore-aft. 

This only pertains to Bands that have these options. 

The final commandable option pertains to the Signal Leve.·l 

Measurement (SLM) and the Adjustable T~eshold Option. rigu.re 7 is a . 
. . 

block diagram of the system configurati_on of these measurement devices. 

Before a signal·level_measurement or the adjustable threshold can be used 

with a Band, that Band has. to be routed to SLM or the adjustable threshold 

by using the Parametric Select command for that Band. This command is 

available on the command multiplexer (Figures 4 and 5) f~r each D.L. Band 

Command. Its sole function is to close the low level video switch (Figure 7) 

routing the Band's video to the signal level measurement or·adjustable 

threshold subsystems.·. '!Jhe SLM or the adjustable threshold must be turned 

on by a separate command. 

The signal level measurement subsystem also has the option 

of being assigned to a different data down-link.·.·. Its normal Xmtr assignment 

is B. I_t :can be· .assigned to Xmtrs C· or D by the us~· of the SLM Option #1 
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and Option #2 cormnands on the SLM cormnand multiplexer. 
\ 

identiqll to· the previous discussion on Xmtr reassignment. 

The adjustable threshold subsystem also has cormnandable 

optioris. Its purpose is to have a _single adjustable threholder that has 

a modulator pulse width~ and· can be assigned to any Band in the payload 

except Band 17 ·Payloads A and B. It can be used as an engineering tool 

to recover a Band.with a failed modulator, 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 pulse width.had been made •. The adjustable threshold 

system has f'our levels of attenuation that can be sele·cted on ground 
. . 

cormnand. The f'irst level is automatically ·selected by turning on the 

system. • The 2nd, 3d, • and 1-i:th are ch~sen 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 Lev~l A and B commands, i.e., Level 2 by 
. • -- -

O1O1JK(DL)NKJK, Level. 3 by·OlOlJK(DL)NKNKJlC, and Level 4 by OlOlJK(DL)NKJKNKJK. 
. . 
The ad·justable threshold subsystem also has the cormnand 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_!! and adjustable thr~shold/Option #2 places it to~-

In brief' sUl'.11IllaI'y:, all Bands except 17, A and B, in ~11 

payloads can utilize SLM and the adjustable threshplder·and· all.Bands except 

17, A aµ~ B, can have their dowri-link reassigned. 
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b. Band 17 Payload A and B Mission 7107 - HANDLE VI~ BYEMAN 
~g $Y.STEM ONLi"tJ 

Band 17 Payload A and Bis the channelized comb filter 

- subsystem in ·x Band. It consists of 20 individual bands. 20 MC wide start­

ing at 9.2 GHz and going to 9.6 (}Hz. For c_ommanding ease, the 20 Sections 

DL17, DL172. ===== DL17- - hav@ b@@n llI'I'!illg@d inte fool' pr'@p1'6gr!ifliiii@d gr6U_p§; 20 . . 

DL17, Group l; DL17, Group 2; DL17, Group 3, and DL17, Group 4, and are 

arranged·as follows: 

2. Group 2 = 171• - 175 and 1715 - 1720 

3. Group. 3 = 174, 176, 17g, 1710' 1714' and 1717· 

4. Group 4 = 172, 17 5' 177, 179, 1711' 1713' 1716' 1718' and 1720 

Each group is turned on as a·normal Band would be turned on 

just by-sending the group command. The modulator pulse widths and down-link 

assignments are fixed and cannot be changed . 

Each of the .individual Bands DL171 DL1720 can be turned on 

separately, but this must be done in a prescribed manner. Referring to 

the appropriate 171 and 172 command sheets, the:re are eight commands that 

are used in.turning the Bands on individually; DL17 Enable, DL17 (-1-3), 

. DL17(4-6), DL17(7-9) ,- DL17(10-12), DL17(13-15), DL17(16-18), and DL17(19-20). 

Figure 5C shows a chart of these commands and their matrix. The techni~ue 

used.here in ·turning on the individual bands within Band 17 is asfollows: 

First, the DL17 Enable command must be sent OOlOLI(DL)·followed by an 

advance tone pair NK. .The_n, the individual commands for any Band 17 sub-band 

that resides in Column #1 of Figure_ 5C, i.e., 171, ·174, 177, 1710, 1713, 

1716, or 1719, must be sent .. · These connnanq.s are followed by an advance tone 

TOP~SECRET 
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pair NK that steps us fro~ Column #1 to Column ft2.. 

band command that is desired from Column #2 is sent_, i.e., 172, 175, 178, 
----------

1711' 1714, .1717, 0r 1720, this command or" comm:ands are followed by one 

last advance tone pair NK which steps us ·from Column ft2. to Column #3• 

Then the command functions that are desired from Column #3 -are· sent. Once 

again, the wholese~uence is DL17 Enable OOlOLI; advance NK; any, all or 

none of the functions of Column #l; advance. NK; any, all or none of the 

functions of Column #2; advance NK; any.or all of the functions of Column 

#3. The DLl7 Enabie Command enables the command multiplexer for commanding 

the sub-bands of DLl7. The common advance command tone pair NK steps you 

.into Column #l, and from 1 to 2 to 3. (Figure 5C) 

c .. Other D.L. Functional Commands -

All of the remaining D.L. oriented commands other 'than Band 

on SIM on, Adjustable Threshold, etc·., are primarily pack-up mode commands 

that wou],d be used only in the event of a system failure. 

All of the Elint System is powered from redundant regulators 

(converters). The D.L. Converter Bypass commands and the D.L. Converter 

land 2 Select Commands control the states of these regulators. These 

commands need never.be sent unless a failure occurs in the system. 

The D.L. MOD OFF commands are of the same nature. If a 

down-link transmitter should fail, it can be ~emoved from the system by the ---------­

appropriate D.L. MOD OFF Command. Recoµfiguring the D.L •. regulators and 

shutting down a D.L. Xmtr re~uires an enabli-ng function that is 

Page·~ of 7~ pages - 15 
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EARPOP 
from the housekeeping control part. of the command system. Thes~~~l~ST~E~-

would probably be handled'by the Program's domestic ground ·station . . 
The Back-up D.L. System "ON" Command is a pack-up command 

to be used only in the event of-a failure elsewher~ in the system. If 

t:h.e .r;i.ormal Execute KI fails to initiate D.L. ·system operation, the Ba.ck-up 

D.L. System Command 1001.JK(DL) can be used. _In--thisrii.o~the timer will 

not .. function and the normal payload res~t, i.e., 171 ·MQ, will not shut the 

system.off. The onJ.1 command that will 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 iri.a.dvertantly, erroneously received, etc., the B-U D.L. system off 

command rrru.st be sent before normal operation can resume. This is a very 

important point and ~he telemetry should be monitored to insure that the. 

system has not unknowingly been· placed in this mode. 

d. Retep Connnands -

The. Retep· expe_~imen~ is only available in payloads 173 and 174. 

Its purpose is for real-time ephemeris calibration. It O:f)8rates at 

"==- • 809.0 MHs :!:_ .5 ~~ and has a·tangetial sensitivity of -90 DbM. The Retep 

"--

L 

. C 
on command lllOLI turns Retep on and places it on Xmtr B with a~ pulse 

width. It can be moved to Xmtr C or D by use of the Retep Option #1 and 

Opt~on #2 commands. Retep can also.be commanded to a l~r sensitivity 

• by using the low sensi ti vi ty command on the Retep command mul tiplexe_r. 

All Retep options ar~ obtained in a.simil.a~ manner to other Bands by use 

of command multiplexer. 
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The Retep receiver can also be -used as a transponuer 1·or·-'Io-t:r • ,, 

(200 cps) data rate P.C .• M. data by using Retep 1and the Retep to CH 12 on 

command OlOOJK(DL). In this mode, P.C.M. data is. sent.in.a~ 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. telemetry data. The transponder link is up 

· through the Retep receiver and down on the CH 12 subcarrier of the 137 me 
I . . 

telemetry link. Both Retep and the Retep to CH 12 link must be turned on. 

When operating in this mode, there will be no normal real-time telemetry. 

TOP-SECRET 
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IV OPERATIONAL USE/COMMAN.D PREPARATION 

The previous Sections were designed to _provide an insight into_ the 

logic changes made in the 7107 D.t. Command System, and 'to provide a better 

overall view cif how the system logic works. 

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

• • 11Black Box" view point. Commanding is sti.J,.l done by using the punc~ed IBM 

Card and the -function generat0r, sending mult;iple tone pairs in a digital 

format (Figure· 2). The basic system has·remained as follows: 

a. Payload Address· - Requires four sequential tone pairs within a 

3 sec. window. 
,·. 

•• b. Command Register· Address - Requires up to four tone pairs to 
. . 
select the proper :functional D.L •. Command. 

c. Matrix Activate - Requires one of four tone pairs to select the 

proper D.L. Band to be activated. 

d. Matrix Advance - Requires one tone pair NK used in conjunction 

• with a matrix activate -to select options _of a particuia.r band. 

e .. Execute :.· Requires the KI tone pair·'_to initiate D.L. system 

operation. 

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

system and terminate D.L. system operation.· 

Major changes in the command operation and preparatio_n are primarily 

concerned with commanding the numerous options that are available in 7107. 

Before going into·the s~quence of events that must transpire in commanding 
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HANDLE VIA BYEf'ilAN 
options, the basic system wi.11 be repeated as the options are a.~t~il.~1:trEt~ ~Nb'le 

of this. 

In the basic system, the .payload address is unique •to each payload. It 

·consists of four different tone pairs which must be sent in the proper 

·sequence to effect an address. An address must be accomplished before any 

functional com:marid can be performed. Once addressed, the P.L. is said to 

be D.L. Command System Enabled, and a D.L. functional command will be 

accepted until the system is either Reset or Executed. 

The matrix command register.is best understood· if it is approached from 

a digital standp?int. Consider the command system as being in the 0000 state 

when enabled. F.rom'this point, there are fifteen other unique states; i.e., 

0001, 0010, 0011, ------ 1111, The sixteen different states that the matrix 

command register can be placed into, together with the four D.L. Activate 

tone pa.il-s, gives a total of 64 primary D.L. commands. In certain instances, 

some of these commands have a command multiplexer that extends their effective 

use by five. The command multiplexer is used in conjunction with a normal 

D.L. command and will cause up tO five additional functions to occur from 

the one command. 

Once a payload has been addressed, the matrix command register can be 

placed in any state ·by sending any address tone (i.e., :)-71 PL, PJ, PK, PI) 

which sets the desired register position to a "ZERO" or by sending the 

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

register· posi tiori to a "one.". The states listed· on the command sheets, 

(i.e., 0000, 0001, etc.).refer to the states of the four address register 
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Flip-Flops. The fi~st address tone pair, i.e., (171 ML) c0ntrolling the 

one state. The second address tone pair, i.e., (171 PI) controls the 
-----~---·--

. state of the second Flip~Flop, ·etc . The.complement of any address tone pair 

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

P, Q, R, o~ S, (171, 172, 173 and 174). As ·mentioned above, the four 

components of the digital Word correlate directly with the four address 

tones. Assume an address ~f PL, PI, PK, PJ. Sending these· tone pairs in 

this sequence established the OOQO condition and· D.L. Command Enables the 

system. To set the matrix command register to the 0010 condition would 

require sending the complement of the third tone pair MK .. As it is not 

desired to c_hange the remaining three O's to· 1 1 s for this command, no other 
\ ' 

commands should be sent •. The matrix ~~mmand address has been set at this 

point and it will remain in this condition until purposely altered by an 

additional command. 

Having enabled the command system and set the.,matrix to a certain code, 

in this case 0010, additiona:l commands may be sent by complementing the 

desired matrix bit or positio.q. iJ;J. the matrix. A. P, Q, R ·or s,. depending 

on the payload, _together with the prope~ address to~e will complement a 

"one" to a "zero:'"\. An<M,tone, together with the pro~er address tone, will 

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

a 0010 selected, with the command system ·still.enabled. In order to change 

the. matrix to 0001, a PK· and a MJ _mus-t be sent .. the PK complements the 

third position to a,~zero and the M,! sets the last position to a "one. " 
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in any position without·regards to sequence; i.e., the first position may 

be set to a one or zero and the last may be set to a one or zero without 
,·i· 

regard to the position of address two and three. 

Having succe~sfully accomplished,an address in the matrix, a-command 

function may be accomplished by sending a Matrix Activate.· The activate 

command is necessary as the PL actually contains four separate matrices, 

all of which are addressed simultaneously. Each matrix has its own independ­

ent, activate tone pair. Thus, four command functions may be obtained1 from 

a single matrix address, (by sending the four activate commands). The 

_act:i. vate -commands are JL, KL, LI and ,rte 

Summarizing what has been discussed to this point: 

a. • Starting·_ from the reset condition, the DL is first addressed 

to obtain the Enable condition. 

b. A matrix activate is sent next to perform the command function. 

•Asfour different matrices are addressed simultaneously, the 

proper matrix for a given function must be selected by the 

activate command. 

d. Having performed a command at this point, the matrix address 

may be changed and a second activate command sent (or the same 

one) to· perf~rm a second command function. This procedure is 

repeated until the desired number 'of command functions.<have 

been performed. 
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RANDLE VIA BYEMAN 
It !lrONTROL: SYSTEM ONLY· e. The EXECUTE Command is the last command sent. performs • 

two functions: 

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

been commanded "ON," provided that a delayed mode of 

operation has no.t been selected by use of the system timer. 

(2) It locks out the command system so that once KI has been 

b sent, no other commands may be sent·. · This is true under 

I 
L.-

r . 

. I 

( -

normal system operations. 

As mentioned previously, the major changes in the command system are 

the addition ofa command multiplexer to certain D.L. function commands. 

The cormnand multiplexer's function is to provide multiple commands from one 

D.L. function command. This is accomplished by repeating the activate tone 

pair. Before the activate tone pair is repeated, one or more advance or 

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

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

set up_in the matrix _register (as in previous Missions), i.e., OOOlLK, and 

the activate LK is given. If some of the available options ~or this command 

are desired, _the advance tone pair NK is given (up to~five times depending 

on the option). The option is selected or commanded by repeating the 

activate LK, in this case, after the proper number of advances.· If an 

option is not des_ired, it is, merely by-passed by the advance tone pair. 

Figures 4, 5, 5A and 5B should be referred to .. When the matrix command 

register is set to a· particular command and the activate is sent, a Band 

--

Page ~ of_··14r • pages 23 

I·., 

• -­. ---:------

· · ··-·- -- lOP-SECREt 
BYE 51914- . 

HANcl.E v•~ aYEMAN 
~oNl'RO.U ll\'A"tltt mtd 

Approved for Release: 2024/06/13 C05026338 

.....__ 



C05026338 Approved for Release: 2024/06/13 C05026338 

r • 

I 
k.. 

L 

I 

b. 

I 

L 

I ...... 
• r -· 

I 

L-
-r,. 

..... 

I 

':POP a;y;Cli'.E[l 
HANDLE VIA BYEMAN CONTROL SYSTE:M ONLY HANDLE .VIA BYE.MAN 

~QMIRO!! $.XS'l'EM .PNP-Y. 

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 

the advance.tone pairs NK.· Once the matrix has been changed, 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 ~hen 

dealing with that' band 's options·. The seg_uence for each band 's • options is: 

Set the matrix ·for the desired band, activate; obtain options by advances 

and additional activates; and· change matrix for new or different band. 

Commanding is identical to previous Missions with the exception of the 

options. A command multiplexer is _associated with the following commands: 

SLM OllOJK(DL), All Payloads 

Adj. Thresh. 0101 JK(DL), All-payloads 

.Retep 1101LI(DL), PL 173 - 174 

All DL Commands DLl - DL21, PL 173 - 174 

"All DL Commands DLl - DLl6, PL 171 - 172 

The actual options that are ·obtained, when using the Advance NK and 

repeat activate technique, are listed in Figures 5A and 5B, 

In order to help understand the process that one must go through in 

preparing the command card, decision making flow charts have been· made, 

(Section r:v, Figures· 1, 2, 3, and 4) .. The chart "walks" you through the 

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

the options of·a command. 

Referring tor-Figure 1, Section IV, the first operation is to reset the 

payload, next send payload address, th~n set up command matrix address, 
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At this point we come to a decision block, wa~"WSV~EM ON~~ 

question is asked, "Is this a special D.L. command?" . _By definition, the 

SLM, Adj~stable· Threshold DL17 Enable, and Retep on are the only special 

D.L. corrnnands, all other D.L. functions commands are considered normal . 

. The reason for this·~·.questi0n is to route you to a different command setup 

subroutine. If the command you are sending was DL2 on, you would be 

routed to the decision block"Parametric Select?" By answering·yes that you 

want Parametric Select on this Band, you are ·told to Advance (NK) and 

Activate (LK for DL2). By following thru the Flow Chart; you are routed 

out to the final decision block "Last Command?" If this was the last 

command, you would Execute KI and command system Reset MN, This puts the 

D.L. system in operation and resets the command Register to all one's, and 

not enabled. In order to more vividly demonstrate how the Flow Chart is 

us~d, consider the simple example of turning· DL3 on in P.L. 171 with Option 

#1 selected, and Execute.· The example is shown in the attached chart. 

The event or/decision required by the flown chart is listed and the required 

tone pairs are listed to the right .. Sample #1 was prepared by going thru • 

the Flow Chart~ answering the decision blocks·and taking the appropriate 

action. A list of sample tasks will be given to demonstrate using the Flow 

Charts. 

Sample 2 -

It is required that P.L. 173 be tasked with Band 6, Fore/Aft, and 

routed to SLM. ·From the collection coverage chart, we see that Band 6 is 
I • 

normally on Xmtr B, SLM is also normally on Xmtr B; th~_~_fore, one or the 
• • . --------.----

other must be moved. to an alternate Xmtr··vfat1:1e Band 6 Opt #1 command to 
.------
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move Band 6 to Xmtr C or use the SLM Opti.on l conrrnand to 

TOP~SECREf 
. EARPOP 

BANDLE :VIA BYEMAN 

move SLM to·xmtr c. C0HIBQa li.YSTEM ONLiY 
If one or the other is not moved, then both will be 

on .xmtr Band the normal pulse width will be obscured by SLM. We will 

place SLM to xmtr C by using the SLM Opt #1 command. The Band must, be turned 

. on, routed to SLM, and port starb0ard turned off as -we only want Fore Aft. 

SLM must be turned on and its Option #1 c9mmand.must be sent. Then the 

system.is executed. 

Sample #3 
It is required that P.L. 172 be tasked with Bands 17-7, 17-6 and Band 11,. & SLM. 

From the collection coverage chart we can see that 17-7 is a c/Y (A Y pulse 

_ on .xmtr C) and i7-9;· .is a B'Jo/· -Also,Ba:nd 11 is on ~tr C w'ith a Z pulse 

width.· The only .xmtr available .for SLM is :xmtr D; therefore, SLM must 

be reassigned to .xmtr D by_ use of the SIM command multiplexer. All xmtr 

_,, assignments for 171 & 172 Band 17 are fixed and cannot be changed. The 

'individual s·ub:..bands •. of Band 17 are turned on by using the Band 17 Enable 

Command and the seven commands provided for the sub groups of Band 17. Band 

11 must be turned on and routed to SLM by using the parametric select 

command (Figures 4 and 5). SLM must pe turned on:and the SLM Opt #2 

command must be sent to place the SLM output onto xmtr D. The system is 

then executed. The ·Sample #3 command sheet shows the sequence of tone 

pairs that would be sent to accomplish this task making use of the command 

setup decision flow charts .for SLM, Band 17, etc. Remember Band 17 ~yloads 

171 and 172, and SLM are conside~ed as .special D.L. Conn:pands on the Decision 

Flow Charts. They are considered.separately.in order to use the special 

command setup subroutines~ 

--lOP SECREt ,_ 
.. 
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With the first three (3) sample programs, the D.L. System would have 

come on immediately with the Execute tone pair KI and would have remained 

on for approximately 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 

delayed mode of operation were desired, the timer Cmd #1 (1111-LI) and/or 

the timer Cmd #2 (1111-JK) would have been used to give the desired delay 

time that would have occurred between Execute (KI) and the D.L. System 

coming on. Referring to Figure 6, if a delay of 70 minutes were required 

after executing and before the D.L. System actually_came on, it would be 

necessary to send the time Cmd #1 twice and the t_imer Cmd #2 three times. 

These two commands were purposely assigned the same command register 

address (i.e., 1111) differing only by the activate tone pairs LI and JK. 

Thus, in sending the.commands once, twice, etc., we need only repeat the 

activate tone pairs and not change the command register -address from all 

'ones' when going from Cmd #1 to Cmd #2. These commands are only used when 

delayed operation is desired. If the commands are used, the D.L. System 

does not come on with Execute,·but_ must wait for the delayed operation of 

the timer prior to coming on. When the System does come on, it will 

remain on for 50 minutes ·unless it has been commanded for a short cycle 

or 20 minute operation. 

Sample No. 4 gives an example of the delayed 0~1;_tion-.- It is desired 
• . __:-----

to have a delayed operation of 7.Q minutes with an on-time of twenty minutes 

in lieu of 50 minutes on Payload 171. The task also requires Band 7 vertical 
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only and Band 5 horizontal only. 

HANDLE VIA BYEMAN 
~RQU llY.STEM QNL'IJ 

The payload must be addressed and placed • • 

into the delayed operation via the timer Cmd #1 and Cmd =ft2.. As Band 7 

requires only the· vertical polarization, the D.L. 7 Aof·f command must be 

sent using the D.L. 7 command multiplexer to turn off-the Band 7 horizontal 

polarization. Band 5 requires horizontal only, therefore, the Band 5 Boff 

command must be set to turn off the vertical po~arization. As the on time 

required is 20 minutes, the timer 20-minute command 1011JK(DL) must also 

be sent. Once this is accomplished~ the system can be executed (KI). 

The order in which the commands are sent once the system is Enabled is not 

important except when using a particular command's command multiplexer or 

when using the timer Cmd #1 or Cmd =ft2.~ For example, it does not matter 

in Sample #1+ whether the 20-minute time command is sent first or 'last or, 

whether DL5 is turned on before or after DL7- The ·objective, when preparing 

a command sheet, is to minimize the number of tone pairs sent by placing 

the commands in order, so that the minimum number of changes is made in 

the address register; i.e., suppose we wanted DL12(1010), DL14(1000) and 

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 

carefu~ly selecting these sequences, it is possible to minimize the overall 

commanding sequence .. 
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COMMAND TONE ALPHABEI' 

3.95 

4,.50. 

5.25 

6.oo 

6.75 

7.50 

8..20 
'• 

'' 8.80 

9.40 

10.70 

11.60 
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-Execute 

DL Reset 

Advance 

Backup Enable 
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·170 SERIES COMMAND SYSTEM TONE PAIRS 

171 172 

PL, PI, PK, PJ QK, QL, QI, QJ _ 

ML, MI, MK, MJ MK, ML,- MI, MJ 

PN QN 

KI KI 

MQ. MP 

NK - NK 

NJ NJ 

MN MN 

r 

Appendix A Part I 
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173 

RJ, RK, RI, RL 

MJ, MK, MI, ML 

RN 

KI 

MS 

NK 

NJ 

MN 

174 

SL, SJ, SI, SK 

ML, MJ, MI, MK 

.. 

SN 

KI 

MR 

NK 

NJ 

MN 
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EXP NO. 171-174 CO:MMANilS 10/15/71 

; MTX BOX 1 MI'X BOX 2 
TONE 
PAIR~ JK(CMD) LI(CMD) 
0000 HK BENS ON ALT ORD ENAB OFF 

.. 
0001 HK SENS OFF BOOM MOTOR IN # 
0011 BATT BYP ON * .BOOM MOTOR ON *# 

GG BOOM REL *# 

0010 BATT BYP OFF TM MOD ANALOG 

0110 BATI' BYP ENAB ON* TM MOD DIGITAL 

Olli BATT BYP ENAB OFFJE- UNDER VOLTAGE * 
OFF 

0101 TM XMTR ON BOOM MOTOR OUT # 

0100 TM XMTR OFF ALT ORD ENAB ON 

1100 BOOM MOTOR ON * BATT BYP ON *# 
GG BOOM REL '* 

1101 BOOM!. MOTOR OFF BATT BYP OFF # 

lllO BOOM MOTOR IN PRIM + BATT SEL * 

1010 BOOM MOTOR OUT TM XMI'R ON # 

1001 ANT RELEASE BU * SEC+ BATT SEL * 

1000 UNDERVOLTAGE ON * PRIM-BA'IT:.SEL * 

1011 ORD ENABLE ON SEC-BATT SEL * 

1111 ORD E:NABLE .. OFF HK SENS- ON # 

n C: e--,--

* - ORDNANCE ~;E ~ 
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# - BACKUP CMD st E ~' -
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MTX BOX 1 MI'X BOX 2 

JL(CMD) LK(CMD) 
HI THRUST * REC AUDIO TO 

TM XMI'R OFF 

LO THRUST * RW..FWD - * #. 

TH .. MAN. CYCLE * RW OFF *# 

TH. 1 ON; * RW.REv • * # .. 
HEAT 1 ON 

TH. 2 ON; * CH/VOLT CON ON 
HEAT 2 ON 

THRUSTERS OFF * CH/VOLT CON OFF * 

TfI. HEATERS OFF * CH CON HI.SEL * 

RW ON * CH CON LO SEL * 

RW OFF * MEMORY ON 

RW~ * MEMORY OFF 

RW _FWD * REC.AUDIO TO 
TM XMI'R ON * 

RW PRIM PA * TH.HEATERS OFF*# 

RW SEC PA * PCM TIMER RESET 

RW PRIM CON * THRUSTERS OFF *# 

RW SEC CON * RW ON * # .. 

RW SPEED MON ON RW SPEED MON OFF 

... 
. 

' 

~ppendix A - Pa.rt II. 
. ' 

MTX BOX_2 

NI(CMD)_ 
ANALOG TM ON 

.. 

ANALOG TM OFF 

PCM JDATA 
SEL ON . -

PCM DATA 
SEL OFF 

PCM 'TO DL ON 
. 

PCM 'TO DL Op'F 

PCM BIT RATE FAST 

SUB-FRAME 1 SELECT 

SUB-FRAME 2 SELECT 

SUB-FRAME 3 SELECT 

SUB-FRAME RESET 

MEMOllitY READOUT 

PCM BIT RATE SLOW 

RESE'!' TIMER ON 

RESET. TIMER OFF 

PCM 'I'M ON 
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EXP NO. l7l-l72 

TONE MTX BOX l 
PAIR➔ LK(DL) 

0000 DLl 

0001 DL2 

OOll DL3 

0010 DL4 

0110 • DL5 

Olll DL6 

0101 DL7 

0100 DL8 

1100 DL9 

1101 DLlO 

1110 DLll 

1010 DI,,12 

lOOl DL13 

1000 DL14 

1011 DLl5 

llll DL16 

* - ORDNANCE ENABLE 

#. - BACK UP CMD 
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COMMANDS 

MrX BOX 2 MTX BOX 1 

JL(DL) LI(DL) 

DLl6 # 
.. 

.DLll # 
DL9 # DL CONV BYP * 
:DLiO # DL17 ENABLE 

DL13 # DL17 GRP 1 

DL14 # DL17 GRP 2 

DLl2 # DLl7 GRP 3 

DL15 # DL17 GRP 4 

DL3 # DL17 (1-3) 

DL4 # DL17 (4-6) 

DL2 # DL17 (7-9) 

DL7 # DL17 (10-12) 

DL5 # DL17 (13-15) 

DL6 # DL17 (16:l-1$) 

DL8 # DL17 (19-20) 

DLl # TIMER CMD 1 
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, . r - - r - r- r ~ r r-~ 

10/15/71 

MTX BOX 2 MTX BOX 1 

JK(DL) JI(CMD) 

DL CONV ON PCM TM ON 
PCM POWER A 

DL CONV BYP *# PCM TM OFF 

DL CONV l SEL PCM OSC A 

DL CONV 2 SEL PCM OSC B 

SLM ON PCM.A-DA 

PCM A-D B 

ADJ.THRESH.ON MEMORY READ OUT 

• PCM POWER B 

DL MOD 1 OFF * 

DL MOD 2 OFF * 
DL .MOD 3 OFF * 

DL MODS ON * 

BU DL SYS ON 

BU DL SYS_OFF 

20 MIN TIMER 

TIMER CMD 2 

-PCM MTPLX A 

PCM MTPLX B 

PCM·TIMING CHAIN A 

PCM TIMING CF..AIN B 

.MEM A 1 SAMP 

MEM AO SAMP 

MEM Bl , SA.MP 

:MIEM BO SAMP 
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. EXP NO. 173-174 

MI'X BOX 1 
TONE 
PAIR~ LK{DL) 

0000 m:,1 

0001 D~J,.,-

0011 -:m:;r 
0010 :Bf# -

- 0110 -~ 

0111 HE.a -

0101 DL7 

0100 Dr.8 

1100 DL9 

1101 DLlO 

1110 -Bf:it-:t-. -
1010 -B-I.12-

1001 DL13 

.· 1000 DL14 

1011 -Df:7J:'.) 

·1111 _DLlGi:-----

* - ORDNANCE ENABLE 

# - BACK UP~MD 83: 
. • ~ 

., :u ~ 
g t; 

!~ 
ilm i ,:-
:a: : 

r--, r -~ -r - , r- , r f ~ - [ -~ r 

--- ~~l~~~1ms 

MTX BOX 2 MTX BOX 1 MTX BOX 2 

• J.L(DL) LI(DL) JK(DL) 

DL16 # - DL CONV ON .. 

DLll. # DL ·coNV BYP # * 

-B-Er9- # '.Bfr--€BIIW-J:-;gEJ;,,_ 

-E)]:;}0-# Bh-G0IW-B-y;;J?-- * DirGGNV-2-S-EL 

-DLl-3-:-" # IlL-)'+ SfiM-&N: 

-DL:1:4-·_ - # B-1:r-lg_ 

DL12, # DL 19 ADJ.THRESH.ON 

DL15 # DL 20 RETEP TO CH 12 ON 

DL3 •. # DL 21 DL MOD 1 OFF * 

DL4 # RETEP ON DL MOD 2 OFF * 

~n~'-b-("n "\# f)f;-Mt}E>-3-0FF-* 

--I>b-7-- # ~]:)I,"MODs-oN-·. * 
DL5 # BU DL SYS ON 

DJ:$1...!1NJ BU DL SYS OFF 

-DW- # -2G-M:E-N-T:I:-ME-R-

-Dtr:t # ~;EHBR e"MEJ r T-IMEfrCMlr2-

_Appendix A Part I 

, .. 

r~ [. r 

10/15/71 

MTX BOX 1 

JI(CMD) 

PCM TM ON 
PCM. POWER A 

PCM TM OFF 

PGM-0SG-A· 

reM-:-086-B· 

-FeM-A-=---D-k 

..peM-A:-fl-B-

MEMORY READ OUT 

PCM FDWER B 

PCM MTPLX A 

PCM MTPLX B 

reM-'.P-J:M:rllm-eRA-rN-A 

'Pe:M-P-H-H-N&-GH:A·J:-N-B 

MEM Al SAMP 

• JMEM AO SAMP 

• MffiM-:ffi-SA'.M'.P 

· MEM-B0-SA!\W 

-n or 
z > 

~ ~£! 
r:: 111~ 
co < ""'Cl 
; >c= 
IIJ m~ 
3: ;;i 
g~ . 
~z 

~ 
8:j 

i~ 
, 

t ➔ ,> 

t~ 

u 
;~ 

() 

! 
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·q 
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CD 
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':POP O:ElCREf' 
HANDLE VIA BYEMAN CONTROL SYSTEM ONLY 

SAMPLE #1 

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

SAMPLE #2 

!HANDLE Ml~ BYEMA:N 
~moo @YST~JvR ~ 

P.L. 173· Dr.6 on with.fore and aft only and parametric measurement 
selected to SLM. SLM on and its Option #1 command sent. Then 
execute system.. ' 

SAMPLE #3 
• P.L .. 172 Bands 17-7, 17-6 and· DLll _on. DLll is routed to SLM 
through the DLll parametric select e0mmand .. SLM is turned on 
and its Option #2 command -sent, and execute.· • 

SAMPLE.#4 

P.L~ 171 DL7 on verti.cal polarization, DL5 on horizontal po11arization; 
DL•time set_ for 70 min delay with a 20 minute on time a.n,d; e~e~ute . 

Page 3:]__ of 7 ~ pages . 

ffAr>iO~ vrn: i8YEt:1AiiX 
ON.T.Ei:Olk! $'i'flT.EM G.INi,;Y, 

'!'OP SEOR:E:'f' 

•• BYE 519141-71 

Approved for Release: 2024/06/13 C05026338 • • 
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6. 

7. 

8. 

9. 

lO. 

11. 

12. 

13. 

Approved for Release: 2024/06/13 C05026338 

':POP S:SOFIB':E' . 
HANDLE VIA BYEMAN CONTROL SYSTEM ONLY 

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

• _TOP~SECRET • 
f.ARPOP 

HA.NDU:t vr~ BYEMAM , 

S~UENCE OF EVENTS 
or DECISIONS ANSWER 

CLEAR ADDRESS (RESET) 

SET ADDRESS 
: 

MODIFY ADDRESS FOR DL3 
(0001) 

ACTIVATE FOR DL3 

:.SPECIAL. 1:>1::COMMAND? YES 

R&D NO 

OPT l? YES 

2 ADVANCES, ACTIVATE 

Aoff? NO 

Boff? NO 

LAST COMMAND. 
.. 

YES 

SEND EXECUTE 
.. 

·coMMAND RESET. •. ' 

. \ 

Page 38 of 7 0.. pages 

~l!SY.S" rm mum 

ACTION TONE PAIRS SENT 

MQ 

PL, PI, 

MK, MJ 

LK 

NK, NK, 

KI 

.·:MJ.'ir :' 

. . 

PK, 

LK 

PJ 

.. 

I . : 

_ .. 

lliANDD.:E m BYEMAM . 
~ONTRO.IJ 8'/5'.fQ'n.· ~ 

,:_TOP K00ill'lf 

BYE 51914-71 

• Approved for Release: 2024/06/13 C05026338 , • • 
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14 
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16 
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. 18 

19 

20 

21 

22 
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Approved for Release: 2024/06/13 C05026338 

':POP G:ElCR£l'f' 
HANDLE.VIA BYEMAN CONTROL SYSTEM ONLYJ/J) 

. • SAMPLE 1E:. 

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

:IDP~SRE 
EARPOP 

HANOut VIA BYEMAN 

SEQUENCE of EVENTS 
or DECISIONS ANSWER 

CLEAR ADDRESS (RESET) 

SEND ADDRESS 

MODIFY ADDRESS FOR 
DL6(0111) 

SEND ACTIVATE FOR DL6 

SPECIAL DL COMMAND? NO 

PARAMETRIC .. MEASUREMENT 
SELECT ? YES 

ADVANCE & ACTIVATE DL6 

OPT l?. ' NO 

OPT 2? NO 

Aoff? YES 

3 ADVANCES & DL6 ACTIVATE 

LAST COMMAND? NO 

MODIFY ADDRESS FOR 
SLM(OllO) I 

ACTIVATE SLM 

SPECIAL DL CMD? YES 

GO TO(l'). 

SLM? . ' • ! . YES 

OPT l? YES 

ADVANCE & SLM ACTIVATE 

GO T0(3') 
-· .... -
LAST COMMAND? YES 

EXECUTE 

MN.RESET 

Page 29 of "J.L pages 

ACTION 
TONE PAIRS SENT 

---MS -· - • --· 

RJ, RK, RI, RL. 

MK, MI, ML 

LK 

NK, LK 

NK, NK, NK, LK 

RL 

JK 

NK, JK 

KI 

MN 

CON1:fto u -· .. ft"IL•-

COMMENTS 
-· 

DL6 ON 

DL6 ROUTED TO SLM 

DL6 PORT/STARB OFF or 
FORE/AFT ON 

ADDRESS WAS (0111) 
RL SETS IT TO (0110) 

SLM ON 

SLM OPT 1 ON 

S?OP 033GRB3? 

BYE 51914-71 

--------

HANDLE VIA BYEMAN . 
CONTROL: SYS'TE:M ONL.Vl 

~-------~--~==· =Approved for Release: 2024/06/13 C05026338--,--,--,,.,---,------
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Approved for Release: 2024/06/13 C05026338 · 

HANDLE VV. BYEMAN CONTROL SYSTEM ONLY 

L 

l 

2 

3 
b,. 

4 

5 
6 

7 
8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
' 1-. 20 
---· , . 21 

i.... 22 

23 

24 

SAMPLE #3 (Refer to Section IV, Figures 1, 2, & 3H,AN~Rf.p~YEMAN. 
~ONTROI: SY.STEM QNL,'1f 

SEQUENCE OF EVENTS ACTION 
or DECISIONS ANSWER TONE PAIRS SENT COMMENTS 

CLEAR ADDRESS (F.ESET) MP ... 

SET ADDRESS QK, QL, QI, QJ 

MODIFY ADDRESS FOR 
SLM ON ·0110-JK :ML, MI 

ACTIVATE FOR SLM JK SLM ON 

SPECIAL DL COMMAND? YES 

GO TO(i] 

SLM? YES 

OPI' l? NO 

OPT 2? YES 

2 ADVANCE 'COMMANDS and 
SLM ACTIVATE. NK, NK, JK SLM OPT 2 COMES ON 

GO TO (j) 

LAST COMMAND? NO 
J 

MODIFY ADDRESS for DLll· MK ADDRESS WAS 0110 . 
(1110.) MK SETS IT. TO 1110 

ACTIVATE FOR DLll LK TURNS ON 'DL 11 

DL SPECV.L C:MD? NO 
' 

PARAMETRIC MEASUREMENT? YES 
otlUWl\J .U\J 

ADVANCE & DLll ACTIVATE NK, LK CLOSES VIDEO SW. li'Tr.. 7 

OPr l? NO 

OPI' 2? NO 

Aoff? NO 

Bo'ff? NO 

LAST COMMAND? NO -
MODIFY ADDRESS for ADDRESS WAS 1110 
DL17 ENABLE (0010) QK, QL QK, QL SEI'S IT TO 0010 

ACTIVATE FOR DL17 ENABLE LI DL17 ENABLE ON 

.HANDLE VIJ( BYEMAN-
• ·CONTROC SYSTEM ONL'lt 
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25 

26 

27 

28 
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32 
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36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

Approved for Release: 2024/06/13 C05026338 

'3?0:P.'BEC:RBI' 
HANDLE VIA BYEMAN CONTROL SYSTEM ONLY 

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

S~UENCE of EVENTS 
or DECISIONS 

SPECIAL DL CMD? 

GO TOW 

SLM? 

ADJ THRESHOLD 

GO T0{2) 

DL17 ENABLE? 

ADVANCE 

ANY COLUMN #l·COMMANDS 

MOFIFY ADDRESS for 
177 (lllQ) 

ACTIVATE FOR 177 

• LAST COLUMN #1 COMMAND 

ANY COLUMN #2 COMMAND 

ANY COLUMN #3 COMMAND? 

2 ADVANCES 

MODIFY ADDRESS for DL176 
(1101) 

ACTIVATE FOR DL176 

LAST COLUMN 3 CMD? 

GO T0{3) 

LAST COMMAND 

SEND EXECUTE 

SEND MN 

Page .1l_ of 1 a pages _ 

ACTION 
ANSWER TONE PAIRS SENT 

YES 

NO 

NO 

YES 

NK 

YES 

MK, ML 

LI 

YES 

NO 

YES 

NK, NK 

QI, MJ 

• LI 

YES 

YES 

KI 

MN 

-DL 11 will be on c/g . 
DL 11 (SLM) will be on D 
DL 17-6 will be on B/Y 
DL 17-7 will be on C/Y 

j ( 

.. 
COMMENTS 

ENABLES CMDS IN FIRST COL 

ADDRESS WAS 0010 
MK, ML SETS IT TO 1110 

. DL17 7 COME ON 

ENABLES CMDS IN COL 3 

ADDRESS WAS 1110 
MJ, QI SETS IT TO 1101 

DL176 COMES ON 

TURNS ON DL SYSTEM 
RESETS·COMMAN.0 REGISTER 

ONLY 

(because SLM OPI' was selected) 

'i'Of' BECRE'f 

BYE 519~tl:~-;-_ 7l_, -,r, ,.,~-1~:J 
' ~ d:.. '. ; ,f1~ ; 1 

1:.J~s~r1L~J .. ; 

~AN!D~ ~ !Blfa1.ffe).Nf 
~Oil-1:1'.iRO~ 0.)'.J~1./fl!~fill ~~'i~ • 

• Approved for Release: 2024/06/13 C05026338 • 
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3 

4 

5 
( ' 6 
I 
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7 r . 

i 8 
la--

9 
10 

11 

12 

13 
14 

15 

16 

17 

18 
....... 

19 
20 

'--

21 

22 ,__ 

'--

Approved for Release: 2024/06/13 C05026338 

'f'OP 0:ffiORB':P 
HANDLE VIA BYEMAN CONTROL SYSTEM ONLY TOP.~SECRET 

EARPOP SAMPLE //4 

(Refer to Section IV, Figures 1, 2, & 3) HANDLE VI~ BYEMAN 
~ONT.ROD S.Y.STEM O.NL~ 

SEQUENCE of EVENTS 
or DECISIONS ANSW\!)R 

CLEAR° ADDRE_SS (RESET) 

SEND ADDRESS 

MODIFY ADDRESS FOR 
DL7(0101) 

ACTIVATE DL7 

SPECIAL DL· COMMAND? - NO 

PARAI:'iETRIC MEASUREMENT 
SELECT NO 

OPT l? NO· 

OPT 2? NO 

Aoff YES 

4 ADVANCES & DL7 ACTIVATE I 

LAST COMMAND? NO 

MODIFY ADDRESS 1FOR 
DL5(0110) • 

ACTIVATE DL5 

SPECIAL DL .COMMAND? NO 
PARAMill'RIC.MEASUREMENT 
SELECT 

OPT l? NO 
OPT 2? NO 

Aoff NO 

Boff YES 

5 ADVANCES & DL5 ACTIVATE •' 

LAST COMMAND? NO 

MODIFY ADDRESS FOR 
DL TIME:R ( 111·1) 

pages 

...... --

ACTION COMMENTS 
TONE PAIRS SENT 

MQ 

PL, PI, PK, PJ 

MI, MJ 

LK DL7 ON 

NK, NK, NK, NK, LK DL7 Aoff or 
DL7 VERTICAL ~OLARIZATION 

ON 

MK, PJ ADDRESS WAS (0101) 
,-MK, PJ SETS IT TO (0110) 

LK 

DL5 ON 
., 

.. 

--

NK,NK;l,'M{,NK,NIC,LKi .. DL5 Boff or DL5 HORIZONTAL 
POLARIZATION ON 

ADDRESS WAS 0110 
ML, MJ 

. 
ML,MJ SETS IT TO (1111) 

@QP £iQ~ 

BYE 51914-mP~sECREI 

---~ -----

•, 

HAN.DUI YfP: BYEMAN 
~OJilRQ!!I &.UmM ~SW 

.____ 

Approved for Release: 2024/06/13 C05026338 _____________ _ 
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L 

L 

I 

""=' 

I -

23 

24 

25 

26 

27 

28 

• 29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 
40 

41 

42 

'f6fl ~:IBefiEf 
HANDLE VIA BYEMAN CONTROL SYSTEM: ONLY 

SAMPLE #4 (Cont) 
RANDU!: :\ti." BYEl\tlAN 

tmlMIROO ~~mM. QNb1tJ 
(Refer to Section IV, Figures 1, 2, & 3) 

SE~UENCE of EVENTS ANSWER 
or DECISIONS 

ACTIVATE TWICE TIMER 
CMD #1 

ACTIVATE (3) TIMES TIMER 
CMD #2 

SPECIAL DL COMMAND? NQ 

PARAMETRIC SELECT?. NO 

OPT l? NO 

OPT 2? NO 

Aoff? NO 

Boff? NO 

LAST COMMAND? NO 

MODIFY ADDRESS FOR TIMER 
20 MIN ( 1011-I?--

ACTIVATE FOR 20 TIMER 

SPECIAL DL COMD? NO 

PARAMETRIC.SELECT? NO 

OPT l? NO 

OPT 2? NO 

Aoff? NO 

Boff? NO 

LAST COMMAND YES 

EXECUTE 1 

MN RESET 

Page 43 of 1 ~ pages 

I. 

ACTION 
TONE PAIRS 

LI, LI 

JK, JK, JK 

4 

PI 

JK 

--

. KI 

MN 

SENT 

---

COMMENTS 

} DL TIMER SET 

for 

70 MIN DELAY 

.. 

ADDRESS WAS (1111) 
PI SETS IT TO (1011) 

DL TIMER SET FOR 
20 MIN ON TIME 

RESETS COMMAND REGISTER 
ONLY 

13:'0P OElOfl:13'3? 

BYE 51914-71 

• Approved for Release: 2024/06/13 C05026338____.:. ____________ _ 
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'!'OP E!EeftBf 
, HANDLE VIJ!... BYEMAN CON'J;'ROL SYSTEM ONLY lOPaSECRET 

'• 

Appendix B - Part· II 

COLLECTION COVERAGE FOR MISSION 7107 

BAND._ 17 A&B iCHANNELIZED 9.2-9.6MC 

BAND 

. .-17-1 · 

J.7-2 

• -17-3 

. 17-4 

17-5 

17~6 

17-7 

17-8 

17-9 

17-10 

17-11 .. 

17-12 • 

. 17-13 

.17-14 • 

17-15 

17-16 
r• 

17-17 

·17-18 

lr-19 

·17-20 

' .. , ' 

I: 
I 

I. 

XMTR/PW 

B/X 

c/x 

D/X 

B/W . 

c/w 

B/Y 

•• C/Y. 

D/Y 

'B/W 

c/w. 
D/W •·. 

c/x 

. B/X 

• D/Y 

D/W. 

B/Y 

C/Y 

n/z 

B/Z 

c/z 

• F.fAW~~p BYEMAN' 
~O.N.'[ROU SYSTEM ONLY 

TOP-SECRET-
HANOL.E VI.A' BYEMAN . 

QONTROI; sYSTEM ON&:8 

Page 4 4 o:f 7£ • pages '!'OP SBOfl:89:1 • 
BYE 51914-71 

• Approved for Release: 2024/06/13 C05026338 • ----
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Band 

l 

2 

3 

4 

5 

6 ., 
I· 

7i 
I 

8 
I 
I 

9i 
! 

msm.1_g9:1 - HANDLE VIA BiYEMAN CON1rno1 SYS'l'EM ONLY 
Approved for Release: 2024/06/13 C05026338 

• 1· ___ j~ppeng.i.x Jj - .!:'art J. L_J 

COLLECTION COVERAGE FOR l-HSSION 7107 (1 September 

Option XMTR/PW 

* 
·*··· 

* 

* 
A/B: 

Pol H/V 

i 
Pol 1H/V 

Pol H/V 

Pol H/V 

Pol H/V 

Pol H/V 

B/X 

B/Z· 

D/W' 

B/X 

.c/x • 

C/Y 

D/Y 

D/X 

B/Y 

7107 A&B 

154-165 MHz 

165 - 200 

550 - 815 

815 - 970 

1800 - 2160 

2100 - 2580 

2580 - 2680 

2680 - 2930 

2930 - 3120 

.3120 - 3300 

Band Option XMTR/l?W 

1 * C/Z 

. 
2 * B/Z 

3 * C/Y 
.. 

4 * D/X 

5 Quadrant D/Z 

6 Quadrant B/Y 

7 Quadrant C/X 

8 Quadrant D/Y 

9· Quadrant c/x 

10 ·** B/X 

.tC~)NTP.OL. SYSTE:M ON _ y 
7107 C&D 

200 - 350 MHz 

350 - 450 

450 - 550 

815 - 970 

970 - 1205 
~-· .. 

1205 - 1800 

2100 - 2580 

2680 - 2930 

4850 - ·5250 

6400 - 6725 ··---

i 
! I 

;, . 
l . 
-~~-. . 
' • 

Pol H/V 11 Quadrant D/X 6700 - 7900 
• )' 

C/Z -3300 - 3600 i 
~ 

12 

13 

Quadrant C/X 7900 - 8600 

Quadrant B/W 8600 - 9100 

12 * D/Z 3600 - 4050 i. 

'- •• , • l; Quadrant C/Y 4050 - 4850 r I 
r. : • I lt -. } 

14 

15 

16 

... 

Quadrant c/w 9100 - 9340 .. 
. 

Quadrant D/W 9340 - 9400 
·•· .... - ··- - . -·-·· .. 

Quadrant -C/Y 9400· - 9600 

... 11 • 141 ' s250 1- 595·0 ·:. l Lj '. Quadrant D/W .:;. l 
·1.:l: I .. ,' I ;1 

i; 1\: ; 15 Quadrant B/W i _5850 .= ..§725_ .-\ 

:kJi·:·; :1~1 *~- ---~-;~·r A 17.o-1a.o --( 
•• ' • I •. :;..' ,.11: : : l GHz ; . ··-.. , ! : . 
" I; I ' i.·· tf . i : . .. • .!l. ~2.5 - 14:.5 17 • Quadrant D/Z . 9600 - 10500 r j 
/'.)j 117, Channel- 9.2 - 9.:~ • 1a> .*-~-~-B/W 14.5 - 14.·8 GHz 1 

·~i ii· 1 ized** '/ , .. _ ------ j:_ 

:~j i:- 1. : .. :~.---:-· -:· • 19 ** c/w 14. a - 15 .. 1 ,. 

'.:~\\;: !j ! Fore/Aft .=A:.. - .,. 20 ** D/W C 15.0 - 16.0 ( 
' i j: :i Port/Starl ==B , '-· f -71 .. -. :; D 16.o - 17.o ::-·. 1 
~ l '1 j • 1 • I ! •. 1, 
" ; • I 
( • l . . ·' 21 ** B/W 34 ~ 7 .., 35. O i • l 

fl [, ;:, ... _ ~:--.. -: ::-· ...._ __ * __ o_mn+-1.-· --d-1.-· r-ec+-t-io_n_a_l_c_o_v_e_r_;;,-._;J...~---'--*-*~-s-e_c_t_o..,jr_a_~_c_o_v __ e..i.r_a_g_e ___ T_O ___ p ___ S_1_:_E_c ___ --'R[~) 

,..,_,,1;, -j 11 I 

Hl 1 • ·i :_ '/. See attached pu.;,:,..:: for detailed information. •· 1· .,: 

J ·::: • i: . . • . :1 .• 1 -'+'H-1-'--t~tttl!i"t" • .HAN0~ v1A· BYEM~rf 
L; 11• L- ' Page 4 5" of 7 ~-- 'pages·· • • ... • . ' . ; . . . . . . • ~OP S:BORES? CONTROC SYSTEM ONL1{ 
1 ' - -------- • • • • • • •• BYE 51914-71 • .- ·<'.... • • I. !· ·: · .! l j • . , 'Approved for Release: 2024/06/13 C05026338 •, i :· 
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C.MD #1 
(1111-LI) •. 

COMMAND SYSTEM OPERATION 

Figure 6 

7107 PRO~RAMMABLE TIMER 

'· 

C.MD #2 
(1111-JL) 

'f ~.P0 ~!~~1['lf 
EARPOP 

HANDLE V!A SYE.M.AN 
1§.0INfflM ~li:M! QW..15 

3. State Counter 5 State Counter 

Condition 100 10000 
Upon 010 
Enabling 001 
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010 
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-010 
001 
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Time De~ay r 

Desired· 
Minutes • . - -
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Page. 5"4 of :JL pages 
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□ ... 

SEG NO. 

1 . . . 
2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

.. 

FUNCTION °la·· 

OV CAL 0 

5V CAL '.;iob 

DL l RPI 10 

54 

74 

DL 2 RPI 20 

60 

72 
. . 

DL 3 RPI 10 

54 
.. 74. 

DL 4 RPI:. 
.. ,. ' : . . .. 20 . . ... ,• 

60 . . 

·. 72 

DL 5 RPI. 10. 
·,· 

' • .. 54 

74 
DL 6 RPI . • ... : 20·· 

'· : 60 ·, .. 

72 
DL 7 RPI •:.· 

.. 
10 

. . 54 .. 

74 .. '• 

DL 8 RPI .. 20 •. 

: 

60 . . 
. . 

72 

DL 9 RPI ... 10 . : , . 

•. 
54 

• 74 

. : ,• .. 

VOLTS DESCRIPI'ION 

0 LO BAND EDGE CAL 
·-• - • ~• ... .. 

5 HI BAND ErGE CAL 

.5 DL 1 OFF; SLM OFF 

2.7 DL 1 ON; SLM OFF. 

3.7 DL 1 ON; SLM ON 
... 

1 DL 2 OFF· . , SLM OFF 'r •, .. • 

3 DL 2 ON; SLM OFF 

3.6 DL 2 ON; SLM ON 

.5 DL 3 OFF; SL!'-1 OFF 

2.7 DL 3 ON; SLM OFF :. ;·. 
: : . 

3.7 DL 3 ON; SLM ON 

DL 4 OFF; 
.. 

1 SLM OFF 
.••,· 

. =:.-.: .. ·-> • . 
.. 

3 DL 4 ON; SLM OFF 
. . ;: :.: .:., 

. ·-, . 
. . ·.·· .. 

. 3. 6 DL 4 ON; SL!\1 ON 

.5 DL 5 OFF; SLM OFF 
, •. •.•· . :: 

2.7 DL 5 ON; SIM OFF 
' 3.7 DL 5 ON; SLM ON 

1 DL 6 0~; SLM OFF 
; 

3 DL 6 ON;·· SLM. OFF 

3.6 DL· 6 ON; SLM ON 
.. 5 DL 7 OFF; SLM OFF 

... 2.7 . DL 7 ON; ·sLi\1 OFF 

3.7 DL 7 ON; 'SLM ON 

l· DL 8. OFF; SLM OFF . . 

3 DL 8 ON; SLM OFF 
·.: .: . .• ~- . 

3.6 DL 8 ON; SLM ON 
• •• , -~~---... 

. ' 

' .5 DL 9 OFF; SLM OFF 

2~7 -DL 9 ON; .SLM OFF 
,•. 

·3;7 DL 9 ON; SLM ON 
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. _r. • • • · EARPDP. AN 
1 .EXP 171 - 174· • CH. 5 "(DL) RPI ALLOCATiftf6'10LE VIA BYE~II . 

IL. . ~11 ~ Q.Nd.l 

rt· 
t I 
1'~ 

,: .. 

!L.:·.-::'-_ 
: :·· : ... 

• ; •, j, •• 

: ( • .•.. ,-.,-:' 
FL·.··. 
l· ·:: ~ 
~ '. 

FUNCTION 

l2 DL 10 RPI 

DL 11 RPI 

:DL l2 RPI 

'15 DL 13 RPI- '. 
,•I 

I 

DLl4 RPI ...•• •• 

% VOLTS DESCRIPI'ION 

20 1 DL 10 _OFF; SLM OFF 

pO 3 DL 10 ON; SLM OFF 

72 3 .6 DL 10 ON; SLi',1 ON 

10 . 5 DL 11 OFF; SLM: OFF 

54. 2.7" DL· 11 ON.; SLM OFF···· 

74 3.7 DL 11 ON; SLM ON 

20 1 DL 12 OFF; SLM OFF · 

·.60 3 DL 12 ON; SLM OFF 

72 3.6 DL 12 ON; SLM ON 

10 .5 DL 13 OFF; SLM OFF 

54 2.7 DL 13.0N; SLM OFF 

·74 3.7 DL 13 ON; SLM ON 

• 20 1 DL 14 OFF; SLM OFF 

60 3 DL 14 ON; -SLM OFF 

72 3.6 DL 14 ON; SLM ON 

10/15/71 

, ........ 

.·.---.:_ 

. . . 
•' 

.... 
. • ... 

. ·. ,, 

;~:.;.:;:;:~ 
.·., 

. ··.-

··:· ... ' 

•. •· .•-.. · , .. 
,= . . • 

' ' ' ' . . ~. . 
,• '• . . ;_ ... •.•.· 

·• · :··. '·, · · :· 54. 2.7 DL 17 0~; SLM OFF 

t!? ----+-------------1--·-74.;_-+-~ .. ,.:,::3_. 7.:.-,i•' ---... -D;;..;;L __ ••• __ r.7_--o_·N,:...;_s=i-~_O_N ______ --+ 
~- -,::· ... • , 20 DL 18 RPI -,-··20·_ .. -:·.. .. 1 DL 18 OFF; SLM OFF' C; (173, ~74 OOLY), ; :-

6o 3 DL 18 ON; SLM OFF 

. • 72 36 , DL 18 ON; SLM ON 



11 CO 5 0 2 6 ~. ~ 8:e.J!:GR~ Approved for Release: 2024/06/13 _C05026338 • 

•• L l HANDLE VIA Bfflm:N CONTITOL SYSTEM ONLY TOP ... S[CRff 
·. : EARPOP 

HANDLE VIA BYEMAN 
EXP 17:1,- 174 CH 5 (DL) RPI ALLOCATIONSCO~O.U JlY.S.T.EM QNJ./,i5/71 

.. . ,,,.·. . I ~ . , . 
• I ! 
-~ 

··r'. . --
. 7 ' 
L:. 

,···t-• . 

. L., 
·. l. ·. 
:.~ .... 

SEG NO. FUNCTION 

21 DL 19 RPI. 

(173, 174 ONLY) 
'·· 

22 DL 17 TSK GRP l,2SELECT 

23 

(171, 172 ONLY)' 

DL 17 TSK GRP 3,. 4 SELECT 
· ·(171, 172 ONLY) 

DL 20 RPI -: , _ _. 
. ;···; 

(173, 174 ONLY)- .. _ · •• 
,; ... 

°lo, 

10 

54 

74 

20 

· 40 • 

60 

72 

10 

40 

54 

74 

20. 

VOLTS DESCRI?I'ION 

.5 DL 19 OFF; S1!'1 OFF 
., 

2.7 DL 19 ON; SLt\1 OFF • 

3,7 DL 19 ON; SLM ON 

1 DL 17 TSK GRP 1 OFF;. 2 OFF 

2 i DL .17 TSK GRP 1 OFF; 2 ON 

3 DL 17 TSK GRP 1 ON; 2 OFF 

3.6 DL 17 TSK GRP 1 ON; 2 ON 

.5 DL 17 TSK GRP 3 OFF;. 4 OFF 

2 DL 17 TSK GRP 3 OFF; 4 ON 

2.7 Dt·17 TSK GRP 3 ON; 4 OFF 

3.7 DL 17 TSK GRP 3 ON; 4 ON 

1 DL 20 OFF; SLM OFF 

. / .. ·:· 
1 ,-'_. ··.: 60 3 ..• , DL 20 ON; SLM OFF 
: L=.J ·:·. . 

.. 

.. 

. . 

,·,LJ · 72 3.6 DL 20 ON; SLM ON 
,: . 1----~f------------.--:....;.-i--=:---1-_,;._----"------------+ 

23 DL 21 &·_DL 22 .RPI:·> ·•• 

(173, 174 ONLY). ..' 

10 . 5 DL 21 OFF; DL 22 OFF 

40 2 DL 21 OFF; DL 22 ON 

_, •• '· . -·_\: ,.c. 54 • 2. 7 DL 21 ON; DL 22 ·oFF 

'.tJ_i :i·,:·_ . 1-----1------· _. • .... • _ .... \ ---..:.·";..._-+-_.:7--4_¼---=3:-•..:..7_-+_,;D;;,,,;:L:;;......;;2 __ 1_O:.;;. N.;,.::.;_D;;;,.;L:;;._2--2_O--N _______ -+ 
• • : •• _ •• 24 · DL ENABLE RPr:'\: .. _ ·· 20 1 DL- _ENABLE ON 
:~ '·: .• . • ..... '.'"\·~,.- ••. ·'._, ·~ •. 

tJ
'. ::_:";_. __ · · 60 •. 3 DL ENABLE OFF 

.:, ' 

•' .. 

. .,,. __ :-. 

r :'-~-:> 25 EXECUTE RPI (\··-. .-: _ ::: .: •• _' _ .. 20 1 EXECUTE ON; DL. SYS OFF 

·' I , · DL SYS ON RPI .. •• • 40 2 EXECUTE ON; DL SYS ON -- ·: \ 

·•.~ / i--:--2_6 _-+-PL--ID---,-:.:-· __ .·_ •• ~-----.-_ -i-...;!-~-+--:::.:-. -+-:--~=~..:.~.;;;.l E___,;O_FF ____ : _D_L.....,;..SY_S;;_O_FF ____ --+ '> , 

I 1 ·::.',',' ... 
·t • · • . ' . 40 2 PL 172 

·60 • 3 PL 173 
-. , • - • Tnirn tlrtnimir1 
• tr/ ·_ .• :: 1-----f"'-----------F---8_0-i1--4 __ ~P;.;;;L;;......17.:..4 ____ ..,...., .. &:i""!Hll[f--"'~"'r"'ftl! ,., ... ~,.,..~., 

I..- • - _.. -ll!IIWllllhl:I 
BU DL SYS OFF . 27 BU DL SYSTEM ON RPI 

; ' 

I 
l . , . 
0 _:·. ·. 

·.•• ... 
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~fe~ 1S~~iit~ -
. -'EARPOP. 

I 

• \ 

[~ L. 

-.L . 
. I __ )" • 

. r 

JL. 
,.U. 

iL,-'.. . 
.1 . w_,· 

'=P0P S:EGffH:P 
HANDLE VIA ··]YEMAN CONTROL SYSTEt\1 ONLY 

• HA~DLE VIA BYEMAN 
:C,QNT.ROU SYSTEM ONb"'6 

r 

EXP 171- 174 CH f. ( DL) RPI ALLOCATIONS 10/15/71 

SEG NO. FUNCTION o/o 

28 SLM-ADJ THRESii -:RPI 8 

'. 34 

1f 
' 

·_29 DL CONY ON-BYP RPI 20 

DL CONY PRIM-SEC RPI 40 

60 

80 

30 DL TIMER LONG-SHORT RPI 20 
.. 

60 
. . 31 TIMER CMD 1 INDICATOR ; 0 

20 
.. 

40 
•'. 

32.- TIMER CMD 2 INDICATOR· 0 
• <" . . 

' ' .. 
.. 20 •. : '• 

.. .. '•· ,,., .. " .. . .. .. 
" 

. . 
40 ;-. . . ', '•. .. . , 

'. 

''••· '. 

.- 60 .. .. ., 
'r:, .. 

' 
.-

' . ' .... 
.• .. . /, .. . ' 

80 

. , ·: 

,·.~ ' ' ( ~-.~ • .. ·: • ' ..... 

VOLTS 

.4 ., 

1.7 
2.6 
3.6 

1 

2 

3 
4 

1 

3 

\. 0 . 
1 

2 

0 

1 

2 . . 
..---- -

.-·. 3 , . 

.. .'_1;·4 

DESCRIPI'ION 

RESET • ( PARAMETRIC OFF) 
SLM 'SELECTED 
ADJ THRESHOLD SELECTED 
.SLM & ADJ THRESH. SEL 

' DL CONV_ BYP; CONV 2 SEL 
\ 

DL CONV BYP; CONV 1 SEL 

DL CONV ON; CONV 2 SEL 

DL CONV ON; CONV 1 SEL 

DL TIMER LONG 

DL TIMER SHORT (20 MIN) 

100 n·· 

010 
· . 

001 
. .. 

.10000 
.. 

.. 
01000 .. 

00100-~-~ 

00010 

00001 

. ' ' . • ......... ·.:· .·.: ' .•• 

•.·· '; 

' ... 

•. 

.. .. .. : . 

' •• I 

... 

'f. 

. .... 

• .. ... • .. • .. , .. 

. . '· .. -~ : .. 

: .... 
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L: . .\. . HANTILE YI.A BYEMAN CONTROL SYSTEM ONLY • ~-~~!!17,l~ .. ir'_~it~~-~r«',11.t;"'fk."'.t;; . . 

'EARPOP. 
HANDLE YIA BYEMAN 

EXP 171 - 174 CH 6 (}iK) RPI ALLOCATIONS CONIROU ~oo/ffl71 

.. . 
·, 

SEG NO. FUNCTION o/o VOLTS DESCRIPI'ION ' --

1 ov CALIBRATE 0 0 LO BAND EDGE (',f\L 

2 5V 100 5.00 HI 'P/1ND ELGE CAL 
-. 

TJ 
-. 

3 PKG TEMP vt AS 

4 PRIM PLUS 'BA'IT' TEMP v~ AS T./r 

5 P.L. p) 20 ·1 PL 171 

40 .2 . PL 172 

60 3 PL 173 
·So 4 PL 174 

6 -VOLTAGE SENSOR 0 0 -10 VOLTS 
I 

100 5 -14 VOLTS 

7 + VOLTAGE SENSOR 0 0 +10_VOLTS·· .. __ ...... 
---:--· 

+14 
.. 

100 .. -·· -· 5 VOLTS 
t 

8 - .... 
ADDRESS 1A IND· •' ---.-:··-- 20 .• l· ADDRESS 1 SENT .. . . 

. - ' • 
•· 

ADDRESS lB.IND ·. :· 
,• .. 

40 2 
.. 

; .. :-. 
: .. 
,, ' 60 3 

80 4 RESET OR DIG l SENT 
: : .. 

. • ' . . .. . .. 

··LJ_--\i:;· 
9 ADDREss·2A IND 

,· 20 1 ADDRESS 1, 2 SENT '·. ·• ·.· ,· .. .. 
• . •.· .. . , ... ., 

40 • ADDRESS 2B·IND 2 
' . .. . · .. •. 

'. •',i •. .. 
60 3 .. .. .. 

: 

80 4 RESET OR DIG .1 SENT 
. I. 

10 ADDRESS 3A IND 
... 

. ' 20 1. ;:· ADDRESS l, ,2, 3, SENT .. .. ·., . . . . 
ADDRESS 3B IND. 

: 40 2· ... . .. 
' ... •', 

.. .. 
60 3 ·,· ... 

... 
: 80 4 RESET OR DIG l SENT 

4A 
; 

3; 4 11 ADDRESS IND .. 20 ·1 ... , . .. ADDRESS 1, 2, SENT . ., . . ; .. .. .. ' ·, 
ADDRESS 4B IND .. 40 2 . :.·•· -.. ' ·•'• .. ,rn~ ~r'~tmff''1" 

60 3 ~ UIJ ~~lst_wUitb l • . 
80 4 RESET OR DIG l SENT 

.. 

.. 
' . 

·• 
:,.·. 

l2 CMD ENABLE RPI . . 20 1 

BU • CMD . SYS•" RPJi:\U 40 2 

CMD ENAB ON; BU 

CMD.ENAB ON;·: BU 
OFF HANDLE' 

ONONTROI.! 
VIA. BYE.\·1 Al\{' • 

Ni..:'1 SYSTEl\l 0 

., 60 3 CMD ENAB OFF;· BU OFF . .. 
'• ~-

·,· . . :·•;. ·- 80 4 CMD ENAB 0:]1i';BU .ON. 
.. .. . . \J ~<:·:·~ ... Page a or .7.P-.;::,lJa:~;~_·:_:·::/ ):,"-:-:· ' ... · .. , .:. xt::i~-' }/::'./f~-~'.'.8.~.?~: ;_· ~~- 51914-71 • 
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-C05026338 
I -~- Approved for Release: 2024/06/13 C05026338 

·i-. 
' .. j 

I / • • 

Ll . •·, ~-J .... 

~OP O~Ci\:B':t' . 
• HANDLE VIA BYEMAN CONTROL SYSTEM ONLY .. 

EXP 171 - 174 

SEG NO. FUNCTION 

ORDNANCE ENABLE RPI 

ALT ORDNANCE ENAB RPI . 

% 

-36 

4a 

VOLTS 

1.8 

2 
' 

DESCRIPrION 

ORD ENAB OFF; ALT ORD ENAB OFF 

ORD ·ENAB OFF; ALT ORD ENAB ON 

60 3 
80 4 

l't \7': .•.. ORD ENAB ON; ALT ORD ENAB OFF 

j ~ ('.; •· ORD ENAB ON; ALT ORD ENAB ON 

36 1.8 
• 40 ·2 

60 3 
80. 4 

/ ~: ·.-c· 14 SEPARATION IND , PL NOT SEP; DL BOOM NOT REL 
l r-1 • ; , . ·1 • DL BOOM RELF.ASE IND PL NOT SEP; DL BOOM REL 
i.W ! 
'-·· I : • 

IL~;· ... 1----+------------~--_.,_ ___ -1-_:_~_:_:_;_:_:_:_:_~...:;.;_~~-:_o_~_:_~_~_:_REL __ 1 

\ • .- ~ :· :/ 15 · :PRIM ·MINUS BA'IT. TEMP V 1. AS • T ,l, I~ , . i----+----------4---......,_ __ _,. ___________ -+ 
1 L,...... •. ;; 16 CMD TT ·(1) • •' · · CMD 'TT 1 OFF; CMD' TT 2 OFF 

I ;' u. :i CMD 'l'T (2) • • CMD TT l OFF; CMD 'l'T 2 ON 

! Lt-f> ,• CMD 'IT 1. ON; CMD TT 2 OFF 

L:-'::.u ·,.;-' • cMD TT 1 oN; cMD TT 2 oN 

20 1 

40 2 
·" 

56 2.8 
70 3.5 

• •1, 

.. 
... 

1 r • · ··:. • 17 BOOM. LENGTH IND V f AS BOOM LENGTH f , ·. 
/LO::_:,·i 1--l-8--1-BOO-M_O_N--O-FF--RP-I------+---1----1--B-O_O_M_O_FF_;_B_O_O_M_IN--------t 

:v·•:. :· .:,-_ BOOM IN-OUT RPI . • =·. BOOM OFF; BOOM OUT 

!1~0._: ., · · BOOM ON; BOOM IN 

20· • 1 •' 

40 .2 .. 

60 3 
Ir· ·. : . .-_ BOOM oN;. BOOM ouT 
,j ,..., ,: .. i----'-----------------l----+-----+----..:.--------------+ 
'l l.-l- J :·,\ .19 BOOM TIP MASS REL IND TIP MASS NOT RELEASED 

80 4 

1-: w ,· ~r ':-: BOOM FµLL EXT nm 
!J'l-fl • .. 

j .. ~. 
~ r - •. 

~~□ ·:. 
'1 ... _ • 

•. 20 
. . 

BOOM FULL RETRACT IND_· ·· 
.. 

BOOM MID IND 7c >.- • 

20 

60 

80 

20 

46 .' 

.36 
lL .:_ 
l • O 
r·- .· 

,Lo. 
I . 
UI • , • 

64. 

36 

21 SPARE 

22 REC 1 AGC 

23 REC 2 AGC 

·l 

3 
4· 

1 

2,.., . ..) 
1.8 

3.2 
. . 

1.8 

TIP MASS REL; BOOM NOT FlJ"LL EXT 

.TIP MASS REL; BOOM FULL EXT 

BOOM OFF 

REST FULL RET; NOT MID 

BOOM EXTENDS NOT F.R.; NOT MID 

BOOM EXT PAST NOT F.R.; NOT MID 
MID POS . 

BOOM RET. TQ NOT F.R.; MID 
MID POS. -· 

V f AS SIGNAL LEVEL Lf" 

. - _.Y-1/'-=As~srGNAL_ LEVEL t 
, .. -·--

!~ □ 
)LO .• Page_ l~!::J of'_·. ·7 t{.-~-~g~~'- ;:· .. "·:•:;:;-.:~·:::: ··::·: '.:.~:· . .-_:; ·.:_· .. :·:-:.-~·)· . .-:<,:/ •,. ~~~ .c,:J3o~. BYE 51914.,.71 

~:::; 

, , : •• .. .. ·\ .... :·.:,,1Approved for ~elea_se: 2024/06/13 C05026338 • .... : ., . . .. , ,., ~-----~-------



C05026338 , Approved for Release: 2024/06/13_ C05026338p SECRET 
L7 
'.). 

r-- .. _ 

l i' .• 
.:~! 
t.L~ 

r-~· 
:· \ \ • 

• ,b,..; 
L.J 

r-

."i \· . 
.~: 
't._; 

.J a" 

'Li·:, 
; U:-

. r- ·; • .. 

i . 
·.□L-., I •.. . ,. 

~OP BECM:T . • . ltJ - . ' 
• HANDLE VIA BYEMAN CONTROL SYSTEM ONLY. . . ·EARPOP . 

EXP 171 - 174 

SEG NO. FUNCTION 

CH 6' (HK) RPI ALLOCATIONS 

% VO'J.,TS 

tl-!IAJNfl:L.!E VfA BYEMAM 
(CONTROi! SYSTEM QNS:, 

10/15/71 

DESCRIPI'ION 

24 PRIM-SEC +BATr SEL'RPI. ·20 1· SEC + BATT SEL;SEC .. BATT SEL 
PRI~-SEC -BA'IT SEL RPI 40 2 SEC + BATT SE;[,; PRIM -BA'IT SEL 

60. 3 PRIM+ BATT SEL; SEC -BA'IT SEL 

So 4 PRIM+ BATT SEL; PRIM -BATT SEL 

25 BNIT BYP ON-QFF RPI 20 1 BA'IT BYP OFF; BA'IT BYP ENAB OFF 
• '· 

BATT BYP E:NAB ON-OFF RPI 40 .2 BATT BYP OFF; BATI' BYP ENAB ON . 
,• 

60 3 PATT BYP ON; BA'IT BYP ENAB OFF 
,.·,. So. 4 BATT BYP ON; BATT BYP ENAB ON 

26 • CH CON ON-.OFF·RPI :··.}. 20 . 1· ' CH CON OFF; LO CH .. 
•· 

CH CON HI-LO. CH RPI ~';;· 40 2 .. CH CON OFF; HI CH .. 

' 
., 

60 3 CH CON ON; LO CH· 
............ 

. , .. 

: :." :-,\:: ' 
·-· 

80 4 CH CON ON; HI CH .. •,.,. 

27 +SC I MON ;, ••.I 
, 

0 0 0 AMPS •• .. •· .. / 
•• ·· .. 

100 5· 1.5 AMPS 

. 28 
. . ,. ' . 

-sc·I MON 0 0 0 AMPS 
., 

100. 5 1.5 AMPS 

29 +CH I MO.N I. 0 0 0 AMPS 
I • ' 
·:" :100 5 . 1 ·AMPS 

30 +DISCH. I MON .. •. 0 0 0 AMPS 

100 5 1 AMPS 

31 -CH .'I MON 
.. 

0 ·o 0 AMPS ... •.· .. 
" 

.· 100 5 1 AMPS . . 
.. 

32 -DISCH I MON.'_; ... 
' •.· 

0 ·O . O;Ai'\Il?S~ . . 
,· . ' 

l AMPS 
, . 

... " :-· .. 100 5 . . 

.. 
':, 

.· .. :.-

. :. •' 

; .. -· 

. •.·. ,,· 

. /. 
.. - ... 

• .. •·. 

· .. ," •. 

,·-

. :::::: -. ~ 

... \ 
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'J?Of O:ElOrl:B'f 

ll ~1~~SE~ffli HANDLE VIA BYEMAN CONTROL SYSTEM ONLY 
,,_ 

'·· - -EARPOP • · 
~e: Vi~ BYEMN\1 

• tc;;.O~ ~ ~I 

EXP 171 - 174 ' ; CH 7(ASP) RPI ALL9CATIONS- 10/15/71 

SEG NO. FUNCTION ·°lo VOLTS DESCRIPI'ION I 
1 ov CAL 0 0 : LO BAND E:CCE CAL ,, 

I 
' 2 5V -CAL ioo 5 HI BAND.EWE CAL . 

3 SOLAR ASPECT VERT BIT 1A. -- . ' 
.. . . I . . ·-

' 

4 2A 
.. '• ... 

. l" -· 

.__ , I -I . l-1 • 
5 3A. 
6 4A ; 

r . . . 
7 5A •. . . 

I 8 6A"·· 
I 

9 1A" 
.15V -SENSOR.BIT ILLCJ""MINATED 

" - - I -
4~3V :. -SENSOR.BIT NOT ILLUMINATEI 

10 HORIZ lB . . . : :- ;,. • . . ·~ ·. 
.-. 

.-_-:: -\\-:>~i'.-··: :.. ·_ 

,, ,, '· .. 
'',' 

·,'. \' . . 
11 2B 

,. ,• ... 

'-
•:·. . ~- ·-· " 

,' .·. •, .·. 
12 3B · .. :.·-1· \ • .. 

.. 

13 4B ' 
.. 

14 5B 
' 

15 6B ) 16 .... 1, .7B 
.. ... . "0" .15v Code -10 Sensor 1 17 ID- ',. 1 = = 

>-- "l" = 4.3 V 01 = Sensor 2 
18 '-'I \. I ID 2 11 = Sensor 3 

19 X AXIS MAG 2.43v = 0 FLUX -
20 y AXIS MAG 2.43v ,.. 0 FLUX 
21 z AXIS MAG 2.43v = 0 FLUX 

• 22 +SEC VOLT MON 27 ·2.85 :-rBV 

-100 ·5 +14V 

23 -SEC VOLT MON 0 -0 -10 VOLTS 

100 5- -14 VOLTS _Tftft tlr'fi~fl"? . -
24 THRUSTER l ON-OFF RPI· 20 1 . TH 1 OFF; TH 2 oFF• u . .--\JL~hi: i-. . . . .. 

THRUSTER 2 ON-OFF RPI 
.. 40 ·2 TH 1 OFF; TH 2 ON --

•'. •. 

6o 3 1 ._ON; .TH' 2 0~AN0i..e: v·,A BYEMAN -- TH 
•· 

• - ONTROll SYSTEM ONL'II 
80 4 TH 1 ON; TH 2 ON 



1icoso2 6338 Approved for Release: 2024/06/13 C05026338 
;I_ ·1 '. ,, I 

:,I I .' 
P-=L; 

i • • 

:,i 
i•··-;L,:. 

, I ' 

'' 1..: 

. •• .. · .-· •. 

i·-~-· ~--
' i ...... 

;-J ;_' ,:', .. 
' ._·:.. :.. .. 

',- -7:: \ ... 
·1 ·-. 

-~~-.r:~ -~- • .. 

,~,:,, 
·:·:·.: r ... .: .. 

i 7 ·, 
,''1-J /·" .c '•. 
. :: . \'. · ..... 

':POP OECRE'f' 
HANDLE VIA BYEMAfJ"CO'.NTROL SYSTEM ONLY 

· EARPOf 
EXP 171-174 CH 7(ASP)RPI ALLOCATIONS 

ffANDI.Jt Y.IA: B.YEIVIAN 
ll:$)NIRQll! &..~srt:EK) ~ 1 

SEG NO. FUNCTION. o/o 
---VOLTS DESCRIPI'ION 
-

25 THRUST 1 HEAT ON-OFF RPI 20 l- TH J. HEAT OFF; TH 2 HEAT OFF .. ,, 

THRUST 2 HEAT ON-OFF.RPI 4o 2 TH l HEAT OFF; TH 2 HEAT ON . . ....__ 
60 3 TH 1 HEAT ON; TH 2 HEAT OFF 

Bo 4 TH 1 HEAT,ON; TH 2 HEAT ON 
' 

26 HI-LO THRUST SEL RPI 20 . 1· HI THRUST 
60 3 • LO THRUST 

~ 

27 THRUSTER 12RESS 0 0 0 PSI : -
(CONTROL X DUCER) 100 5 50 PSI· 

28 THRUSTER 2 PRESS 
,. 0· 0 0 PSI 

' 
(CONTROL X DUCER) 100 5 50 PSI 

29 RW ON-OFF RPI • 20 l _RW-OFF;-RW REV --• i ) ----· 
RW FWD-mN' RPI ·_50 .··• ··2. 5 • RW OFF; RW FWD • . . . .. ..-. .. 

66 ' 3·.J RW ON; RW REV 
I 

., Bo 4 RW ON; RW FWD 

.30 RW PRIM-SEC CONTROL RPI ,. 

20 1 RW PRIM CON; RW SEC PA 
... 

.. 
C 

RW PRIM-SEC PA.RPI 46 2.3 • RW PRIM CON; RW PRIM PA 

70 3.5 RW SEC CON; RW SEC PA 
.. 84 4.2 RW SEC CON; RW PRIM PA 

31 RW SPEED MO~. ON-OFF RPI· 20". l . RW SP.MON OFF . .. 
.. 

60 3 
) RW SP MON ON 

.... 
32 RW TACH 

. . .. ·, 

0 0 .. ;. ORPS ·• .. .. . , ·.• .. ·· ,., 
.. .. 

3.6 14.66 RPS (OPERATING POINT) . .. . . 72 . .. 

-.._ . ,, 
. , .. 

98 4.9 • 22 RPS 
. ' .. .·• ' .'. 

✓ 

---.... 

.·.·---.... 

I. ••• ••• 

. ... .-: : 



( 

► 

" " ..., 
o. 
< 
CD 
a. 
o'' ..., 
;a 
CD 
CD 
~ .f CD ·,: 

I\J 
0 
I\J 
.I>,. 

---o· 
O> --- -...... 
c.>-
() 
0 u,. 
0 
I\J 
O> 
(,.) 
(,.) 
00 
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