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FOREWORD 

This document has been prepared in accordance with the require­

ments of DD 1423 (sequence no. 029) of contract 

This document describes the command capabilities and limitations 

• that control the read-in/readout operations of Spacecraft 4424. 

Operational options and constraints that must be observed are 

included . 
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Section 1 

INmODUCTION 

BIF003W/2~o60144-71 

This document describes the operational capabilities of Spacecraft 4424 and 

of the MABELI payload and establishes guidelines for the collection and 

recovery of data. Special features, constraints, and limitations of the 
sp~cecraft and payload system are provided to establish on-orbit operational 

criteria for the spacecraft . 
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Section 2 

GENERAL SYSTEM DESCRIPTION 

The Spacecraft 4424/MABELI Surveillance System is capable of performing a 

directed search and a limited general search against Soviet antiballistic 
.missile (ABM) and research radars located in the appro%imate latitude band 

from~---------~ The signals of interest have e;icotic intra- 25X1 
and interpul se modulations and are at selected frequencies from 151 MHz to 

2.5 G~. The effective radiated polier (ERP) is estimated to be fro:m. 118 to 

152 dBm. Since the target emitters have beam.widths t hat range from nar:ro"W to 

wide, as well as different azi2rluth and elevation pointing directions, the 

MABELI system provides cotrel'age from horizon to hO.t"izon. 

Follmiing are the primary objectives of the mission: . 

a.. Measure polarization and power of the main beam. of selected 
pulsed and CW radars 

b.. Obtain signal signatures that detennine the possible presence 
of cooperative operation between any two emitters on the same 
or different frequencies 

<:::. Detect signals from frequency-agile e:m.itters 

d. Detect signals at commandable discrete or scanned f'requency 
ranges within the 1.5- to 2.,5-GH:z; band. 

A concept drawing 0£ the Spacecraft 4424/MABELI system is shown in figure 2-1, 

and a silnplified block diagram ia shown in figure 2-2. 

The total system needed to support mission requirements comprises the MABELI 

payload system, a payload antemm system (cona.isting of five wide .. beamwidth 

antennas designed to operate into each of !our dual-channel receivers), and 

ancillary power, comma.nd, and telemetry subsystems . 

2-1 
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Figure 2-l Spacecra.f't 4424/MABELI Intercept System Concept 
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Eeinispherical coverage of the target areas by the payload antenna is not 

feasible because of practical considerations of antenna ~eight, ~olu:me, and 

signal patterns. Because of these limitations, an attitude control system 

(ACS) will be used to orient the payload antenna. system (the theta coverage 
of which is Oto 90 degrees) to accomplish the mission requirement of horizon-

to-horizon coverage :f"rom~---------~la.titude. An inertia control 25X1 
system (ICS) is also provided to reduce coning of the payload antenna axes to 
less than three degrees. Since the ICS elements and other deployables affect 

the products of inertia as a function of spin rate, a spin make-up system 

(SMUS) which can both increase and decrease the spin rate has been installed 

on the spacecraft. 

Operational aspects, con~traints, and limitation of the ACS, ICS~ SMUS, and 

other /3Ubsystems are discussed in section, . 

2-4 
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SECTION 3 

REAL TIME CONTROL AND DATA RECOV'ER'l 

3-l INTRODUCTION 

This section describes the commands a.nd functions associated with data recovery. 

Spacecraf~ 4424/MABELI Systems Requirement Documenp1 Bn:oo3w/2-042249-70, pro­

vides a de~ailed description of all spacecraft commandE, and Spacecraft 4424/ 

MABELI Intercept S;ystem Technical Description, BIF003W/2-020212*70, Series E, 

delineates: payload mode selection con:una.nding. 

3.2 TAPE: RECORlJER OPERATION 

The tape r~cord~r read-in/readout ratio is either 4:l or 1:1 as selected by com­

mand. In the 4:1 mode, the approximate read-in time is 22 minutes, a.nd the approxi­

ma.te readout time is 5.5 minutes. In the 1:1 mode, both the read-in and readout 

times are 5.5 minutes, approximately. The tape recorder is automa.tica.J.l.y stopped 

at read-iri or readout end-of-tape; however, RTC-28o,. RTC-20, a.nd base module timer 

event one .(BMr-1) will also terminate tape recorder readout. 

3-3 TAPE RECORDER SELECT COMMAND SEQUENCES 

The spacecraft logic system provides th.at any of the three tape recorders may be 

initiated in the read~in mode by any of the four prima.ry events (PE's) in either 

the 4:1 or l:1 speed ratio. RTC-110 through RTc-116, RTC-120 through RTC-126, 

a.nd RTC-130 through RTC-136 cont~ol tape recorders 1, 2, and 3 read-in selection, 

respectively. This selection also oonditions the data switching for rea.dou.ta. 

Readout of tape recorders l, 2, and 3 is initiated ~ia RrC-31, -32, and -33, 

respectively. 

3.4 PE-3/CE-3 AND PE-4/CE-4 READ-IN CONTROL LIMITATIONS 

These commands may not be used for rea.d-in on/off control at the same time that 

the ACS is to be operated sinc.e they share common relays • 

3-1 
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J.$ TAPE RECORDER SELECTION LIMITATION 

When any one of the recorders is selected for a split (or 11stacked 11 ) read-in, 
the read-in speed ratio must be the same £or the entire read-in duration. 

J.6 .PROORAMMEID COMMANDS 

For the MABEL! :mi:ssion, the system timer capability provides time delays for 

four independently progra.mmed primary events (PE 1s) and four companion events 

( CE I s) • The total amount of time delay possible is 9. 1 hours. Hence, up to 

6 revs (at 90 minutes per :r-eit) can be tasked at one time. For ex.ample, four 
12-:minute read-ins can be progr-a.mmed within a 6-rev time interval. Command 
timing resolution is 16 seconds for the PE 1s and 8 seconds for the GE's. 

Zero load for the PE 1s is 2 seconds and for the CE•s, 8 seconds. 

3. 7 • TRANSMITTER AND TAPE RECORDER TRANSFER 

Data inputs from any one of the three dual-track tape recorders to any two of 

the four transmitters a:r-e interchanged when RTC-293 is sent, and returned to 

the normal configuration when R.TC-291 is sent. Transfer of' the two payload 
outputs to one of the recorders occurs when·RTC-292 is sent and returned to 

norma.0- via RTC-291. If a tape recorder is read in while transferred, it must 
be read out ti.'ansferred. 

3.8 UHF-ON DURATION 

'When .any of the four tJHl1' transmitters is turned on, BMT time delay no. 1 

(BMT-1) is initiated., and clocks out at 668 +4 seconds. The primary function 

of BMT-1 is to turn off the transmitters and .to terminate the acquisition 

should, for some reason, the tracking station be unable to transmit real t:l.Jlle 

commands. 

3. 9 $-BA.ND DATA LlN.K ANTENNA 

The S"band data link antenna _system is silllilar to tha.t used on moat other 
recent spacecraft. Real time switching of the antenna once per pass is nec­

essary to maintain the required signal strengths at the tracking station 

,3!"2 
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throughout the pass. A data loss in the order of 10 msec (maximum) can be 

expect~d during antenna switching. 

3. 1 0 : UHF TRANSMITTER SELECTION 

Since .the tape recorders must be read out serially, one transmitter is required 

for each of the two tracks of the selected recorder. Selection 0£ any two of 

the four UHF transmitters is accomplished by RTC-190 through RTC-196, and turn­

on 0£ lthe two selected transmitters is tla RTC-10 through RTC-14 . 

3-3 
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PA!LOAD OPERATIONAL CONTROl 

Details of the payload features are presented in the SEacecraft 4424/MA.BELI 

Intercept System Technical Description, BIFOOJW/2-020212-70~ Series E. This 
section deals only with a delineation of the actual operational control of 

the payload. 

4.1 PAYLOAD MODE PROGRAMMING 

Sixteen real time commands are used for programming payload operating modes 

(including data selection.and tape recorder selection logic). In addition, 

command address (CA) commands -5, -6, or -7 together with 10 i'unct:1.on bits 

are used to provide 3072 discrete commands for payload usage. (See section 

u of BIF003W/2-020212, Series E, for a detailed listing of these assignments.) 

4.2 PATIOAD READ-IN ON 

The start of payload read-in is controlled by primary events (PE-1, -2, -3, 
and -4) from the timer with an accuracy of +O, -1 second plus !_0.02 percent 

of the progi."ammed delay. PE delays can be progra:rrimed in 16-second increments 

to occur from a minimum of 2 seconds to a lrL:lX.:imum of 32,756 seconds. The time 

delays must be reprograrrnned for each read~in. Following RTC-10, CA-1, -2, -3, 
and -4 load the CE delays. Prior to RTC~100, CA-1, ~2, -3, and -4 load the 

PE delays. 

PE-3 and -4 a.re used for payload-on commands only following RTC-175- After I 
RT0-176, PE-3 and -4 are used fo~ ACS operations. Thus, if the ACS is•to be 

used, PE-3 and -4 cannot be used fOI' payload read-in programming. There is a 

4-second delay between the initiation of any PE and the actual turn-on of the 

payload to allow the recorder to come up to full speed . 

Approved for Release: 2024/08/05 C05098513 
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u.3 PAY10AD READ-IN OFF 

BIFOOJW/2-060144-71 
Page changed 72 Sep 5 

F.ach PE in the timer ha.a an associated companion event (CE) that ia initiated 

with the oQcurrenoe of its respective PE. CE-1, ... _2, -3, and -4 can be orbit 

programmed in 8-second increments from 8 to 2040 seconds. The CE will occur 

within :::.4 s_econds of the pi-ogrammed time. 

CE logic is of the nondestruct type; therefore, the delay is required to be 

reprog:ramrned only when there is a change in the time delay. CA-1, -2,.-3., 
and -4 lo~~ the PE delays follo'Wing RTC~100. After RTC~lO, CA-1, -2, -3, and -
~4 load the CE delay. 

CE-3 and -4· are used for payload-off commands only following RTC~175. After 

RTC-176, CE'-3 and -4 are used for ACS operations .. Thus, .i.f the ACS is to be 

used, CE-3 ~nd -4 cannot be used for payload turnNoff. 

Within the limits of the tape recorder capacity, the read-in durations are 

cont:rolled by CE-1, --2, -3, and -4. On occasion, sevel'a.l GE's may be operat­

ing s:i.rn.ultaneousl,y. Whichever CE is effective first rill tennina.te the read~ 

in. 

4.4 PAYLOAD-ON TIME PRIOR TO TARGET 

If sun sensQr data is not present during any portion of the ~ead~in, horizon 

sensor data must be collected at least nine degrees befoT'e or after the loca­

tion where the spin a.xis is nadir pointing; therefore, payload read-ins that 

fall totally within this 18-degree band must start at least 1)0 secon& before 

the spin a:rls is nadir pointing or must continue until at least 1.50 seconds 

after. (See·figure 4N1). 

h.5 READ-IN OPTIONS AVAILABLE 

Available re:ad-in options are listed below. The payload read-in mode can only 

be programmed at the real tim.e TIM-on acquisition,. Split r-ead-ins can be 

sepal'ated in time to approximately six orbits • 

4-2 

--• ••=- I = 
Approved for Release: 2024/08/05 C05098513 


