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SUPPILEMEIIT TO THZ TRALITLG LA

DESCRIPTION OF CHAIGES

This sectios contains deccriptions of the changan rads to Ltle 0-3 €
systems since the publication date of the J-3 CR S.oten Prainir ;oo
73-7-1.00. The manual will not be reviced or ye-ifs ed, Tuotezd, selaociod
copies will be rubber-cstamped with a parker (7)) & ~ Lirontoat ths

text where changes occur. Descripiions of char: ot
plete replacement passages. They are sizily sic aLs of th
dating and &scriptions of the changes, which are nunlered to correcpond Lo
the number of the manual page cnd paragraph vhich thoy revise and the ocypston
to which they epply.

¢ svey
» o tea

Beginning with Agena l65h, extensive changes were made to the com:ized
system., The S-Band Beacon and the beacon-generated analog (ANA) commands
were removed from the Agena. To preserve redundance the ATA comnands were
replaced with "SILO" commands with freguencies in the UHF band., In generul,
nomenclature, frequencies and functions of the existing UHF (UNCLE) comrands
remain unchanged. The method for designating ANA, UKCLE and SILO cormands
can be best described by an example:

ANA 1k (Used prior to 1654/CR-9)
UNCLE 12k (ANA Cmd, o, + 110) DISIC MODE SFLECT
SILO 32k (UNCLE Cmd.No.+ 200)

Concurrently with the redesignation of ANA commands to SILO, the KIK-ZORRO
38 and 39 commands have been redesignated "MIK-SILO".

Since this change in nomenclature appears in SO many places throughout the
text, the changes will be marked at the point wvhere they first appear in a
paragraph; but written descriptions will not be provided.

The command Tunction list for each payload system is issued under a
separate report. For up-to-date nomenclature and definition of the STLO/
UNCLE command system refer to the command function list for the payloal

designated.
PAGE
PARAGRAPH
EFFECTIVITY DESCRIPTICH
A-3 . Beginning with vehicle 1654, the orbital mission was
A-2.0 jnereased from 1l days to 20 days, This was made possible
1654 & Up by a 3/4 speed orbital Programmer and additional batteries.
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Description of Changes (Continued)

PAGE
PARAGRATI]
EFFECTIVITY

B-1
B-1.14
1654 and Up

B-2
Figure B-1
1654 and Up

B-3
Figure B-2
1654 and Up

B-5
B-2,2.1

1654 and Up.

B-5
B-2.4
1654 end Up

B-5
B-2.5
1654 and Up

B-8
Figure B-5
1654 and Up

B-9
B-3.1
1654 and Up

B-10, B-11
Figures B-6

and B-T7

1654 and Up,

B-12
Figure B-8
1654 and Up

Delete reference Lo Vip Ocord Dol

Delete Ber tciveen "Stars w7 "ol

"Agena Shutido.,".

g 8 B -
ERESES S{DNE AN

Substitute DMU Sequence PLZ. B2 in Appeniix

The standardized Agena "D" hes been replaced Yty
an Agena manufactured specifically for tre G
Program, An: refercrce o tie Arera "DV ro e s

the QIR Asena.

Delete the last sentence of the paragraph,

Replace first sentence with:

The @l Agena is a satellite vehicle configured
to perform the @il Ascent and Orbit mission re-
quirements. Factory to Launch Test Sequence is
shown in Figure B-5 in Appendix pr,

This paragraph is no longer applicable.

Figure B-5 has been reviced io show the present
manufacturing, ascembly and test flow, See Appendix
FF.

Add reference to Figure B-%, and replace Fig. B-6

and B-T with Figure B-6 in Appendix pp,

These figurés are obsolete and repleced by Fig. B-6€
in Appendix FF.

The baffle shown in the upper view is no longer
applicable,

L5 I .
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Description of Changes (Cont'a)

PAGE

PARAGRATH

BEFIRCIVIOY DFSCRT 770

B~13 . Delete "wilh Ytaffles" eni "wids, tafles $osi0

Para. B-3.2
1654 and Up

B-13 Revise last senterce in first rorazraph 1o reand

Para. B-3,3 "The aft cquirment rack provides rountir: feeil-

1654 and Up ities for gas storaze,solar array, draz-rolie-up
rocket, rescorch rurlouds, and otroer oqulire o
itens,

B-15 Agena propulsion ro; has an additional cuuyoaent

Para., B-4,1 system called the Drag lMake-up System. Sece para-

1654 and Up graph B-4.1.1.3 in Appendix FFr.

B-16 Isolation Valves end Solid Propellant Strrer T

Figure B-10 are not part of the currcnt(iiiice: 2.

1654 and Up

B-20 : This section describes an earlier version of the

Para, 5.0 to 5.43 Agena guidance system. The present @i} Acena

1654 and Up Guidance and Control subsystem is deseribed in
paragraph 5.0 in Appendix FF.

B-28 Delete the note concerning angular reforence de..

Figure B-15 signations,

1654 and Up

B-31 Refer to F

'1g. B-1T in Appendix 7F for precent
Figure B-17 pneumatic system configuration.
1654 and Up

B-35 to B-41 This section descritec an earlier version of the
Para. B-6.0 Agena electrical subs;stem, Refer to Appendix Ty,
thru B-6,2,2 Section B- 6.0 for an up-teo-date description of the
1655 and Up Agena electirical power svetem.

B-37 Replace with Table B-1 in Appendix FP.

Table B-1 , ’

1655 and Up

B-38 Replace with Table B-2 inAppendix FF.

Table B-2

1655 end Up

B-39 Replace with Figure B-19 in Appendix FF.
Figure B-19

1655 and Up

GROUP ¢
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Description of Changes (Cont'd)

PAGE
PARAGRAXH
EFFECTIVITY

B-lio
Figure B-20
1655 & Up

|B-41
‘Para B-6,2,3
1655 and Up

B-L2
Para B-6,2.4
1654 ard Up

B-hl4
Para B-6.3
1654 and uyp

B-L44
Para B-6,3.1
1655 and Up

B-45, B-L6
Para B-6,U4,1
1654 and Up

B-46

Para B-6,4,2,1

Table B-5
1655 and Up

B-48 .
Figure B-21
1655 and Up

B-49

Para B-6,L4,2.4a

1654 and Up

EKRLAED) $2e34 pumars

LDECC: TITC,

Delete Ficure n-2d t
to the preccit frera

e . B 3 4
ceanse LL 18 ot

aprlicenilo

Type X DC-DC connector has beon renoved from e
Agena tecause the J3 Payload does not regiire re-
gulated powver,

The + 28 VDC signal conditionsr s losetci on
an independent terminasl btoard assently,

This yaragraph is not applicable to the presernt

QR /cona.

Battery options are discussed in Para 6.2.1.2 of
the appendix,

With the substitution of the solar array system
for primary batteries the Agena payload capability
has increased by approximately 450 1bs. The aft
rack of the Agena is configured to support a var-
iety of research payloads.

Reference to 0.S,F.G. should bte changed to Yaw
Programmer,

Battery types 1C, 1D, end VI are no longer used
by this program, Refer to Table B-5A in the
appendix for battery characteristics of Type VI A.

Replace with Figure B-21 in Avpendix FF which
shows Solar Array System performance.

Reference to 0.S.F.G. should be changed to Yaw
Programmer,
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Description of Chanses (Cont'q)

PAGE

PARAGRATT

EFFECTIVIY DOSCLTo7IC::

B-51 UHF Comunawd Lirk ies tee- replaced 30+
Para B-7.2.1 Command Link os Qseril od i'x;yp

1654 and Up

B-52 This figure hag teen revized to reflect odi v ¢

Figure B-22 of SGIE equipmert and loction of the yror- . lir-

1654 and Up ment ir the &rena forvard cquipiment racl, oo
Figure 22 in Appendix 77,

B-53 UHF Command System hasg been deleted, Figure »-23

Figure B3-23 in the appendix shows the SIIO ard viCL Cors 203

1654 and Up Links and the two Telemetry Links,

B-55 Refer to prnendgiy wvo for o fecoription ¢f tro

Para B~7.2,1 . SILO Cowraa: Sostenm) whiceh vas rerlaced i1 . ~ore,

1654 and Up (UIF) Corwuand S stem,

B-5T7 This figure is replaced by Figure B-23 in

Figure B-25 fpoendix FF.

1654 and Up

B-58 Figure B-26 is obsolete and is no longer applicatle,

Figure B-26 Refer to Figure B-2¢ in A ppendix T,

1654 and up

B-59 Figure B-27 is decleted. .

Figure B-27 |

1654 anad Up

B-62 Command duration is 16 * 3.0 seconds. Refeorence w0

Para B-7,2.2.1 10 seconds nominal should read 16 seconds nominel,

1654 and Up
Reference to Analogz Commends should be R¥ Conmiends
because both STILO a=d UICIE Commands are &ynlicobla,
Item (a) Orbital Prozrammer Speed has been reduces
from 9 to 6.75 inches per orbit,

Item (b) Period is 20 days ang approximately
325 orbits,
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Description of Changes (Cont'q)

PAGE
PARAGERAF
EFPECTIVITY
e A o

B-63
Figure B-29
16548 ang Up

B-64
Pars

1654 and Up

B-€
Para

1654 anad Up

B-65
Para

1654

B-66
Figure B-30
1654 ana Up

and Up

B-67
Figure B-31
1654 and Up

B-69
Figure B-33

B-T0
Table B-8
1654 ana Up

B-T72
Figure B-34
1654 and Up

B-7.2.3.1 - (2)

B-7.2.3.1.1

B-T7.2.3.1.2
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A T e
DS CRIITTO

Analog 1, 2, 3 era -

Cosoni’s aro

SILO 311,/UnCL: 111
SIIG 312/uicr= 110
SIID 313/u6enT 112
SILO 317/UnCLE 117

Beacon CH/CFF fwrctions
SILO/RCVR Lerod and Do

choulld ronl
Deeoder

KIK-Zecke isg changed to KIK-UiCLE.

Insert

Delete

Analog Comuznd L ig renlaced

UNCLE 11k,

Analog Command 5 is replaced

UNCLE 115.

the vord "SILO" befure UHF.

reference to Figure B-30.

vy SIT0 31L/

by SILO 135/

Command designator KIK-Zorro is repleced by KIK-SIIO.

Command designator KIK-Zorro is replaced by KIK-SIIO0.

This figure is obsolete ang ig dele%éd.

This figure is

deleted since S-Band and Analog

System has been replaced,

Figure B-33 is
FF,

Refer to Table
listing of the

Figure B-3k is
FF.

replaced by Figure B-33 in fppendix

8 in Appendix FF for an up-tc-date
Recovery Timer Sequence of Zvents,

replaced by Figure B-33 in Appendix
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PAGE

PARAGRADH
EFFECTIVITY

B-7h
Para

1654
iB-Th4

‘Para

1654

B-T75

B-7.2.3.4 (a)
and Up. .

B-7.2.3.4 (a)
and Up

Table B-9

1654

B-75
Para

1654

B-T76
Para

1654

EECIIDSD o

and Up

T-7.2.3.4 (b)
and Up

7-7.2.3.4 (b)
and Up

-T7.2.4 (&)
and Up

B-7.2.4. 4
and Up

B-7.2.h4.5
and Up

L0 IO
ALY
Mode seclcetion Is nceonplisted 1 Vil
UNCLE Coued, Secure Coumard is duoto
KIK-UNCIE (Yeke Coanu:d Sretes hos

In Mode Select listing 4he "IL/R Paeua, Q7N oine
=) /

tion is a tackup,

In the Fxecule function's change the 3rd ito
"Unsccure" to Secure.

Refer to Aproniix FP for an up-to-date Lisilr -

Lifeboat Sequeiice of Events.

Mode selection is acceompliched by oan Uncooen
UNCLE Commzni,

Under Mode Select Listihg add:
(1) Power ON to Magnetometer and Flight
‘ Control Electronics
(2) Initiate A Sequence

Change ZEKE to UNCLE
Last item change Unsecure to Secure

The function designated "Link T Telemeter
is now derived from }hoth the Lgena Link T o
Link TII. The signal is nowr designated " Li-lk
Link IT Telemeter Signal."

_i .<‘
-
r

KIK-Zorro and KIK-Zeke Con:iand designators zre no:

KIK~-SILO and KIK-ULCLE.

Link I Telenmetcr Signal is changed to Iink I/TI
Telemeter Signal. Link IT ON/OFF Brush Commands
will also provide or remove €ignal at the p=z:load

interfzce.

TN s e
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SUPPLERTINT 10 117 Trillilis 1o - T3-G-00)

‘Description of Changes (Cont!d)

PAGF.
PARAGRATI
EFFHCTIVITY DT T

B-T9 (a) Lirk I7 Telc oo will elso To lunn i h <
Para B-T.2.4.5 & functio~ o L/i Uroeeure Comdln UL
1654 and Up
(¢) Change ViiF to Uiy and HIi-fwe 22 {0 IT-
UNCLE 3%,

B-80 . This paragraph is ro lonzer ayplicatle ricce R.C
Para B-8.2.1.3 Commands will opzraled Lirl IL Tcleretcer.
1654 and Up

B-BO, B-81 : Item (b) should be deleted bacause fas valve rmonitors

Para B-8.2.1.4 (b) have been removed from the Agenc/Payloud Tnlerface.
1€55 and Up

GRQUP 1
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Description of Chanzes (Cont?q)

PAGE
PARAGRATH
EFTamrvriy INoCRI e
el v ad Yt AT AN
D-4 The no-gold pzint it i
Tig, D-3 exactly as the atier nn o v
Ck-0 & Up , aluninom tare is ucodl Lo o
covered by white silicon eln
aluminum tape. Alco no stuy tie
\ aluninized }Mylor therial sii
D-5 Modifying thle no--0ld raint vatiern shown in Fi-aro D23
D-3.1,2 results in a Qiffereon: distritutio: of therial ce:tircd o o
CR-6 & Up faces. The exterior surface consists of black siliconn
paint on the top and bottom quadrants and Mystik alwriner
tape on the entire surfaces of the sides.,
D-8 If a modification of the standard no-geld paint patiorn
D-5,1 is required, this is done by adding Mystik aluminuu tayo
CR--G & Up to the uyper quandrani as reguired, A3 Tollcuir P S
At orbital temperatures, the black paint hos a rot
cooling effect, vhile the alwminum tape has a nex Leatin:
effect on the structure, Addition of tape over the black
paint on the top quandrant reduces the black area end in-
creases the aluminum area. This raises orbital average
temperatures, The system is thus "tunedg" by varying the
area of tape added,
B-L Two changes, which affect Figure E-3, have becn rade,
Fig. E-3 Accelerometers were deleted, Spare pins in fuxiliery Con-
CR~5 & Up nector AJ-19X%, not showm in Figurc E-3, were activated to
carry commands from Agena to the Commang Box,
E-6 The Agena S-Pand beacon and cermands vere ¢liminai=qd
E-3.1.3 from the Agena beginning vith vehicle 165k, The chanse
1654 & Up to the redundant SILO/UNCLE command Systcm eliminated the
ANA commands,
E-© Changes in the tape recording system were made for CR--5
B-3.1.4g and Up. Agena Thrust (Gas Jets) is no longe monitored,
CR-5 & Up and clock sync pulse stretchers are no longer uscd.
E-1 T3-9-006 replaces T3-5-023 for Agena to AP Payload
FE-3.1 Interface Specification,

1655 and Up
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Description of Changes (Cont'd)

PAGE

PARAGRAPH ‘

EFFECTIVITY D CRTT .C L

k.1, F-2 The flight of the CF-5 syuicm wee the enly T1F T4 gty -

Table P-1 © UIB film exclusively, Iio furiler fligites weinh ULn 221

CR-6 and Up are planned,

F-5 Delete refererce te 2.0 mil (UTB) rils.

F-3.0 ‘

CR-6 and Up

F-6 With the development of the new Supply cervo ccairol

F-3.1 system, low voltages are now developed for both the camera

CR-8 and Up drive and the supply servos.

F-11 The optical encoder subsystem is no longer applicable,

F-3.h It was used on the CR-4 system only,

All Systems

F-13, F-14 The supply cascsctte control system has been changed to

F-3.5 a servo feedback system for each panoramic camcra. A

CR-8 and Up torque motor, geared to each spool, ic driven by a servo
amplifier which receives its control signal from & tension

- sensing dancer-roller assembly at the output of the cassette.

Thus a constant reverse tension ig applied to the film
entering the camera to prevent formation of slack loops. To
prevent spool rotation during launch and non-operational
periods, brakes are incorporated in the spool 2rive
mechanism.

¥-20 In systems provided with the supply cassette servo

¥F-3.10.3.1 control system, the supply brakes are ON, preventing

FR-8 and Up excessive spool rotation, during launch. The brake method

: of caging the supply spool replaces the method of supplying

film tension by the backward pulling of the torque motor.

F-21 The time delay period for instrument shut down has been-

F-3.10.3.3 changed. The supply and take-up motors remain energized

CR-6 and Up for an additional twenty seconds to maintain system tension,
after which the system is fully shut down and is in the
Stand-by mode.

P22 For clarification: at the end of the five-second

F-3.10.3.4 period, the camera drive motor, the supply servo and take-

All Systems up B spool torque motors are energized.
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Deseription of Chauges (Cont*ad)

PAGE

PARAGRATT]

EFFECTIVITK DT IC

F-23, p-2L, F-25, The changes in tire ) riclie afresd 43, SRR

F-26, F-27, F-2 Figures F-T thru 7-11. Correcicl Tigvres wre o005

F-4. in Appendix FFR.

CR-6 and Up

F-29 When the DSR command subsysten ves added, it teqaio

¥-5.0 necessary to rearrange the coomulator point acci,monic

CR-6 and Up of a number of CR instruwcnt rmonitors, Becaure of tlis
rearrangement and & need ‘o charge the nonenzluture of
several monitor functions, Table F-2 has been reviced arnd
is included in Appendix FF of this supplement. For cpecifie
T/M point assignments and a listing of redundant. renifore
not shown in Table F-2, refer to Addendum A to Telereiry
Schedule T3-7-004 for the system under consideraticn.

F-32 T3-9-006 replaces ©3-5-023 for Arzena to AP Trterico:

F-6.0 Specification.

1€55 and Up

H-4 - Command UHF 101 has been redesignated SIIO 301/UNCLE

H-3.1.1 101 Panoramic Camera Exposure Control. The description of

CR-6 and Up the command function is correct.

Command UHF 102 has been reassigned to DSR use. Pan-
Oramic camera slit width fail-scafe control is accompliched
by SIIO 326/UNCLE 126 which places either instrument in the
fail safe position while the other instru@ent is in auto-
matic control or one of the fixed slit positions. SIID 326/
UNCLE 126 only effects positions § through 10 of the stepper

switch.
H-4, H-6 The 1/250 second exposure has becn disabled and not in
H-3.1.1, H-3.1.3 use in later flights.
CR-6 and Up '
H-9 Exposure Control Delay is accomplished by dual ccmmand
Figure H-L inputs, SILO 305/UNCLE 105, to Timer #1. SIIO 305 is the
CR-6 and Up primary command and UNCLE (UKF) 105 is the back-up
H-11 Samevas comment on Fugure H-k,
Figure H-5
CR-6 and Up
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Descripticn of Changes (Cont'd)

PAGE
PARAGPAPIT
EFFECTYVITY Lrree i,
H-12 Primary 5II0 con.sric uned In coriivelion it Lorieun
Figure 1-6 UNCLE (UHX') com iis chould be indicuied in th. Pl o
CR-6 and Up follovs:

SIIO 301/UNCI™ 101

UHF 102 is SILD 326/ULCLE 126

SILO 305/UNCLT 105
I-1 Terrain camera lenc sporture ras been changzed to
Table I-1 f/6.3 for some systems. Apertures used are as fellovs:
All Systems CR-1 £: 4.5

CR-2 f: 4.5

CR-3 f: 6.3

CR-4 f: 4.5

CR-5 (lio DISIC installes)

CR-6 and Up £: 6.3
I-2 Cycle period of Stellar Carmera is now the same as that
Table I-1 of the Terrain Camera.
CR-T and Up -
I-2 Total capacity of the terrain camera has been
Table I-1 increased from 2000 feet to 2200 feet.
CR-T and Up
I-3 One of four terrain cycling periods (9,375, 12.500,
Table I-3 15.675 or 18.75 seconds per cycle) can be selected prior
CR-7 and Up to flight.
I-6 The aperture of the Ikogen lens is f: 6.3. Thnat of
I-3.0 the Ikotar lens is : 2.8.
All Systems
I-8 The supply cassette film load has been increased to
I-3.1 2200 feet. :
CR-T7 and Up
I-8 The take-up spool capacity has been increased to

I-3.3 1100 feet for each spool.
CR-T7 and Up .
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JDescription of Changes {Cont'd)

PAGE
PARAGDATY]
EFFECTIVIQY
I-11

I-4.1

CR-6 & Up

I-13
I-4,3.3

GRCU~ ¢
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DESCHITTTC:
DISIC Operetion ¥-s cringed with resiact 40 Aoy o
ting modes and cyele yoriods The fellovi:  acce
shall be substituted for the fipss sul-para_co;’

graph I-k.1.

e:.d in-
e mode,

[24
e

"The DISIC hzs two modes of operatica, slave
dependent, When the DISIC is operating in the ¢!
it is operated in cenjunction with tue pan irstr:
In the independent noda, the DISIC operailes 3 <
of the pan instrumenls as a mapping camera., In both the
slave and independent modes the ierrain and stellar omarns
have a capability for four cycle periods of 6.375, 12,50,
15.675 and 18.75 seconds. In practice it has been cutomar:
to use only the 9.375 seconds veriod,"

3.
Lo

v d
rrent

- T
2 ends

The number of frames explised dur
have been changed.

ey -
20T

ing paroranic oy on

Change 18 tc¢ 3 and nine to 3.
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Description of Changes (Cont'a)

FAGE

PARACPAPH

EF?ECTIVITX DRT?HI?TIQj

K-3 Add the Tolle.is-:

K-3.3 _ The dual ranze 17 hLes Llhe savwe tusic Tnrl oo Lo 4

Ck-6 & Up doible bottle, sinile rarze unis, e dagh nvrt o oo
creates the dinal range colls for a difrerent hele cice e

‘ orifice {1 and & difiercut control, unit,

'

X-3 Differences in the ccntrol unit for the yulged 71 ro-

K-k,1 be seen in Figure -2, of the erizinal deziwo i

CR-6 & Up and Figure K-2 of Appendix FF. The Arzstas Tinc: bas Locn roe

placed by a latching relay and & t.iae delay circuit. 1he
time delay circuit controls the fest build-up intervel onl:,
Pulse timers are controlled by two timers in the Transfer
Box,

Two views of the asscrtled ™1 2 toltle unit are sio-.
. )
in Figure K-3, Appendix Fr.

Orifice #1 will flow when Valve #1 is oper. Orifice /2
will flow when Valve #1 and Valve #2 are btotn open, Orifice
#1 is sized to maintain the lowest of the dual ranges.
Orifice #2 is sized to give the desircd pressure rise time.

The dual range PMU may be operated in 2 steady state
modes,

1) Orifice #1 only

2) Orifice #1 plus orifice #o
pulsed on and off,

In either mode, orifice #2 may be tired on for fasi
build-up, at the conclusion of vhich, it will shut off o
begin to pulse. Three timers control the initial fast build-
up time and the "ON" and "OFF" pilse time.

The nominal cycle rate is .5 Hz‘ Therefore, if Tl is
the "ON" time 2-T is the "OFF" time, Normally Ty is betwsen
.2 and ,5 seconds, however, there is design flexibility to
set the "ON" pulse or the "OFp" pulse to approximately 2 sec-
onds, i.,e. orifice #2 is either disabled, or is on for the
full instrument operate period,

GROUD 1
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FAOIEn npe ST

CARI I LR R 8

R S S N T , TN e v-r,—-.—



LRI B B B & SR '.i\’fiTE“rQ“'E}HLY

SUPTLEMENT TO 1h:2

Descripticn of Changes (Cont'd)

PAGE
PARLGRATT
BIFECT LV M

K-l

The surge ori i

K-k

Table K-1
CR-6 thru 9
CR-12 & Up

The
.011 dis,

back to ,020 dia,.
K-8

Figure K-2
CR-6 and Up

Replace Figuwre

K-9
Figure K-3
CR-5 and Up

GROUR

?
;
IR g, i

IS B HE ST RN
Gy [l

After cvilusa
with the .C20 dia, si

-2 by Figure K-

sustaining orifice is clanged from 020 din,
tlon of CR-10 anrd 11 fli~iis

<
54 (41

crilice

ey yegye 3 e
size ra. to chan-o

2

[

in Appcendix

Copy
PACGE

e e oy cepy e
Tondl e Ml UUAL - -

Replece Tijure ¥-3 by Figure ¥-3 in Apponiix 7.
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Description of Changes {Coati'd)

PAGE
PARAGRATII

EYFECTIVITY DECC T 1o
L-1 Steppar Colicton L
L-2.0 } Command Box !, a di itle
CR-6 & Up with a DSR Co rand Sutz,ss

N
ck 10

1 Iustalletion of the 3/% srocd oriitel pro reme

3.1.1.% ' results in charges in values of tape speed, truch

54 & Up contact tire and event intervel., Arproxir~ic vultcco
can ve obtaired t;- 2d uciir- the fTigures *uv e ralio
of 4/3. Values of tiue - related functions rusi te
adjusted by this ratio throughout the text.

L-2 The values of pulse duration and OFF interwvel

I-3.1.1.2 have been changed as follows: pulse dQurztion are

.1654 & Up now 225 to 475 milliseconds; and OFF interval is

' now from 0.7 to 0.9 scconds, except for SIT0 302/
UNCLE 102 which is exonpl from this Lime linit.

Delete the last sentence of the firsl sub-purz-
graph.

Replace the second sub-paragraph with:

Secure real time ccmmands (RTC's), may be ini-
tiated only once during an acqguisiticn and are there-
after disabled, The interface electricel cruracler-
istics are +2h VIC unregil=ied with a mazimu. currert
of 2 amps with a duratioca from one second mindiinum 10
15 minutes. RTC KIK-SILO 38 is used to accomplich
early main A to B Transfer funection, RTC XIK-SILO 29
is used to accemplich earl; DISIC A to B Transfer
funection,

Add a third sub pcragraph as follovs:

Both the unsecure and the secure RTC's appear at
the Agena/Payload interface as +24 VIC signals. The
vehicle-borne components of the tracking, teleretry
and command subsystem, consisting of transmitters, re-
ceivers, decoders and programmers are contained with-
in the Agena. Real-time commands are transmitted to
the Agena by the SGLE (Space Ground Link Equipment).
The SGLE is an integrated tracking, telemetry and
Command System., The system is integrated in the sense
that all tracking and ccmmand data are multiplexed on-
to a single radio frequency carrier of 1.791 GHgy for
transmission to the vehicle. Similarly all telemeiry
and tracking data are multiplexed onto a single carrier

of 2.237 GH, for transmission to the ground station,
GROUP 1 '
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PAGE
PARAGRAPH
EXFECTIV1TY
L3

I3.1.13
1654 & Up

L3
L3.1.
1654

.3.1
Up

&

L5
L3.1.
1654

L6
I3.1.1.
1654 &

.3.1
Up

g

LY
L3.1.2
165k & Up

L7, L-10, L-11
L-3.1.3
Through
L-3.1.3.5
1654 & Up

L8 & 19
Figures 11 & 12
1654 & Up

L-12
3.1.4
CR-10 & Up

[ EEXUZaN e

s
Copy HNo. ——
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- Description of Changes (Cont'd)

.Wherever KIK-ZORRO is

DU TR 100
The H-Tirer is 5,00 U028 wvith Or 1 o=
gravmer and chould o chared wloo cver refore no

as H-Timer in ftex!,

Analog 10/UICIE 120 is replaced by SILO 320/UNCIF 120
designation,

Uncle 109 Command is SILO 309/UNCLE 109,
Analog 9/UNCLE 119 is replecad by SILO 319/U:CIE 1310,

Analog 6 UNCLE 116 is

changed to SILO 316/UNCLE 116.
Analog 8/UlCIE 118 is 3

SIIO 318/unciy 115,

38 and 39 to XIK-SI1,0 38 and 39.
noted in text change the romen-

Change KIK-ZORRO
clature to KIK-SILO.

These paragraphs are applicable to CR-1 through
CR-5. Systems CR-6 and up are controlled by a digital
storage register commard system. The manner in which
real time &nd stored Progrin camands ave procesced
by the DSR to control the panoramic camera is des-
cribed in paragraph L-3.1.1.3 2nd Section B.

These figures applicable to CR-1 through CR-5 only,

Revise the lasti raragraph to read:

"The CR operate signal is used to control
functions as follows:

ceveral

(a) Clock Serial Interrogate Commands from the
PCM.

(b) Switches +2k ype Unreg for TIM enable.

(c) Operates either CR instrument,

(d) starts.17.5 second delay circuit to inhibit
additional brush actuation (Brush Gounce
filter).

(e) Operate DISIC Instrument, if DISIC is no:
inhibited by SILO 307/UNCLE 107.

(f) Provide power to SLP Conditioner,

Operate MU, if pMu

is not inhibited by
Silo 310/UNCIE 110,

5 4 i UL ee e L [
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Desca. - on of Changes (Cont'd)
T\ACE
DRECC
F O G e DEOCRIT T
T-12 (h) Operate SV Teps Recorder.
o ‘conut1d) (1) FProvides 24 VIZ urre: ‘rover for JORSRATHRRTGY
: Control furctiorc,
L-12 ANA-14/Unr-12k is replaced by SILO 32 /unclz: 12
L-3.1.: Comnard,

s ) -
1654 wn oL

I-13
Figure I-3
1654 and Up

L-1k
Figure IL-4
CR-6 & Up

I-17
I~6.0
1655 & Up

M-2
M-3.0
1655 and Up

H-3
-4.0
1654 and Up

M4
Tebic ;-2

165k ¢ Uy

In the second paragraph change the last sentence
to read: "The mode 1 command sent to DISIC is de-
rived from the CR operate command generativg the
DISIC data head logic,"

In third paragraph change UHF-107 command to SILO
307/UNLIE 107 comrand.

References ANA 1h/UHF 12k is changed to £T7.0 32%/
UNCLE 124 and UHF 107 is SILO 307/UNCLE 107.

Delete this figure refer to system schematics for
DISIC Camera Control.

Delete 1list of reference docurents and rerlace by
latest issuc of following documenis:

T3-9-006 @B 2cenz to AP Interface
T3-5-021 DISIC to AP Interface
T3-5-019 CR to AP Interface
T3-5-020 -3 SRV to AP Interface
T33-3001 Payload System Functional

Schematics

Where batteries are stated in first paragraph, add
"and Solar Array".

Beginning with vehicle 1654, there have been four
changes which in turn cause charges in the amount
of power consumed. Thesc are:

(1) Change to 20-day mission

(2) Change to 3/U speed Orbital Programmer

(3) Addition of solar array panels

(k) Variations in the number of batteries carried.

The allowance of these items has changed from flight to
flight resulting in variationg in the amount of power

— L R R i oE T = O - ]
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Description of Changes (Cont'd)

M-L - continued from previous page:

2

congumed. Valuce in the terle arce sl Jest te
change for ench ciuier.

M-9 The four iierc licted in the decer’proon -

Figure M-5 and M-h4 above wlro alflect Lhe curtern el

1654 and Up M-5. Additics of the colar erya pai.w , "
more gradual drop of of teruinal voluaoe afier

| depletion oi rateld cepacity.

M-10 This figure is for carlier versions of the Arcne
Figure 1-0 and is otsolcte.
1655 and Up
N-2 "clock sync pulse stretching” was tern accorplishcd on
N-1.1 CR-1 to 4 only. A more appropriate time which would
CR-6 end Up be applicable to all J-3 systems would have Tteen
"Clock sync pulse event dorrelation”.
N-2 It is particularly important to refer to vhe Connnt
N-2.0 Function List, Addendum A of T3-7-02k and the Telemeiry
CR-6 and Up schedule, Addendum A of T3-7-00k for each vericle
system for individual function nomenclature and monitor
- point assignments. Tables N-1 and N-2 are applicable to
CR-1 thru S5 systems only. For later systewms, to
accommodate the DSR Command System and to provide better
redundancy of operational control and monitoring, a
significant number of changes have been made.
N-4 Delete and replace the second para;raph with the
N-3.0 following paragraph.

1654 and Up Link I consists of a coherent phase locked and crystal

controlled two watt UHF-PM treansmitter with the carrier
modulated by a composite FH sienal. The composite
signal is derived from the baseband assembly unit which
combines all cubcarrier information from the IRIG
voltage controlled oscillator (vCco) and frequency
modulates and amplifies it with a 1.7 mhz VCO and
power amplifier. Modulating the PM transmitter carrier
with the FM composite signal results in a P/ ™M
frequency division +elemetry signal. The VCO's require
e 0 to 5 volt input signal for which the carrier is
deviated by * 7.5 percent from the center frequency.

N-9 A more appropriate term for "analog to digital multi-
N-3.5 plexer" and electronic commutator would be "Pulse
All Systems Code Modulation (PCi) unit".

GROUP T
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Description of Changes (Cont'd)

PAGE
PATAGRATII

EFFECTIVITY

N-9
N-3.6
CR-5 and Up

N-10
N-3.7
CR-6 and Up

N-10
N-3.8
CR-6 and Up

All Systems

0-1
0-2.1
1655 and Up

0-3
Table 0-1
All Systems

0-3
Table 0-1
CR-5, 9, 10

0-3
Table 0-1

CR-8, 11 and Up

GRSUP T

I o Sandade e ’ e tr
FETETTR R puppa i

"Ll.

LR AN

DroCnITTIoN
b LS Y

See comment al.ove for pa~e -2, Pure srupin 0-101 s
sync pulse siretcher,

Replace remaindecr of psra-reph terinnings with e
duration of the Sme ....... " with "Tire occurre oo of e oo
pulce evente is rarvied b le PO digite) data 13 e -
by using digital words wiich indicate tic sonz paloe il

has occurred"

Replace words "transmitted via Channel 18, Lirk I and
and also used for digital tape recording" with "digitized
and recorded on the digital tape recorder".

Proviscions of Continuous Channel Irablo hRuve 'oes
changed. SPC 17 has been reacsigned to arother fuoietic,
and SITO 327/UNCLE 127 Operational/Diagnostic Dutle T ezt
has been added. For a description of the SIIO 327/UiCLE
127 function see Addendum A of Specificetion T3-7-02L.

After the flights of CR-1 through CR-! the acceleromiter

instrumentation was removed.

Use of the digital instrumentation suhsysten has been

extended to all systems. T .

Agena gas valves are no longer nonitored by the tarc
recorder. The gas valve monitoring instrumentation is
now used for Instrument Dizgnostic Functions.

The DCS number for the Pulse Code Mcdulziion Unis
should be T3-6-051.

Drawing number of Electronic Commutation Unit is
now T33-5148,

Drawing number of PCM Unit is now T33-51L7T.

Drawing number of Electronic Commutator Unit is

now T33-5166.

Draving number of PCM Unit is now T33-5149,
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Description cf Changes (Cont'd)

PAGE
PARAGP TT]
EFVECTIVITY DzoenTis 1720
0-4 The descripiicn o Dlcilel Data &7 Clarr ] 1o oo,
0-3.1 longer applicable, war CH-5 ant Up /2 chanrl e Yol L
CR-5 and Up to #1 channel ond hLandlos the came data as dereritiod oo
#1 channs1.
0-5 The circuit of the Tape Recorder Subsystem showm oo
Figure 0-1 Figure 0-1 has beern =olified as follows:
CR-5 and Up
DRCG Sync outputs 1 and 2 go directly to the A/D
Multiplexer (PCM unit) instead of through the 350 and
650 MS one shots, which have been eliminated.
0-5 A DRCG Sync Output No. 3 has been added. No. 3 Qutput
Figure 0-1 goes directly to the A/D udtiplener.

CR-5 and Up _
DRCG Serial Word Output goes to channel 2 only.

The 6 Agena Gas Jet Monitors input to channels 3-8,
- 11-16 have been replaced by Instrument Diagnostic Functions
to channels 3-8, 11-16 and 1. :

Relay K-3, with operating commands "A" T/M and Beacon
ON, "B" T/M and Beacon ON, and "B" T/R Reverse Playback
commands, has been eliminated.

The capacitor across the recistor to.Uﬁreg. Return has
been eliminated. Unreg. Return, symbol \(77 , should be
T/M Return, symbol ‘;7.

With the elimination of Relay K-3 Digital Clock Sync
goes directly to the Tape Recorder.

"Mode A" of Mode A Record Command has been eliminated.

0-6 Thirteen, not twelve, of the 16 PCM analog input
0-3.1 channels contain instrument diagnostic date, not six gas
CR-5 and Up Jet monitors.

The gas jet monitors have been deleted.

0-12 Comments above for page 0-6, paragraph 0-3.1 apply.
0-3.5

CR-5 and Up

0-14 The description of Digitsl Data 72 channel is no
0-3.6 longer applicable. See comments above for page O-l,
CR-5 and Up paragraph 0-3.1.
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Lescription Changes (Cort'd)

PAGE
PARAGRAT]
tJ?ECJlVl&Y DO S
Q-12 Since putljc. ti: (o -, .. A L S R S TR T S,
0-3.2.1.1 lished that th~ +.lu .3 o~ Gomnnlor of flome op ottt A
All Systems ) require revisior, Ut oo valoon Ciyoor oot overlicog BRRYS
throughout the cuateo., & morier hio o beon 1) ocad o Lie
\ line ir the te: oa sivch & valie reguiirir g ciooe cye
‘ pears. Each change will be noted in the naurer in which
the change in this yurcriph is noted:
Change 20 to 30
Q-12 Change RV to SRV
Q-3.2.1,2
A1l Systems Delete stainless
Change 3007 to 2200
Change 0.65 to 0,75
Change 39 to 45 ’
Q-1k Change 90 to 60
. Q-3.2.1.2
All Systems Change 2400 to 2600
Change RV to SRV
Change 8 to 10
Q-16 Change 5 to 6
Q-3.2.1.3
All Systeus
Q-18 Change the first secntences in sub- -parasraph £ to
Q-3.2.1.3 read:
All Systems .
"The backup timer. - An electronic timer initiates
a Thrust Cone Separate backup Sigral at 180 seconds after
Arm and a Destruct command in the event a malfunction pre-
vents successful re e-entry prior to 1500 seconds after Arm
comnand, "
. Change 225 to 235
GRQUP? 1
EARLEE D o TouATI — ,
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Description of Changes (Conttd)

PAGE
PARACRAPH
FRFRCYTVITY prooryg oo

—_—— e L

0-19
Q-3.2.1.3 Chanze 5 1o 50
All Systeins :

Change to 1:st:

(1) Flashing Lictl encvsived
(2) Ejection riston pyro-sctuuted
(3) Parachu’e Sequernee mechanicalls acltunted,

Delete event (4) of the seqQuence.,  The Duckip Tirer
is energized by Arm signal,

Replace Subparagraph j with;

"The inertia switch mcdule., - Comprised of a tark
of four viscous damrcg 35 irertin switehes, Luo ¢f ey
must operate (sec Fisure R-10). Tre »irrocse of Liosa
switches is to sense entry into the etmosplere. The
inertia switches begin to sense the g-lord at an altitude
of 350,000 feet. The re-entry dynamics properties, es
Sensed by the inertia switches, trigger the recovery
programmer. "

Q-21 Change 150° to 110°

Q-3.2.3.2 . . .

All Systems Change 300° (o 180°

Q-22 Change "fiberglas " to "metal and Tiberglas, "
Q-3.2.5

All Systems

R-1 Recording of gac jet data has been replaced with in-
R-1-0 strument diagnostic data.

CR-5 & Up

R-12 Time of occurrance of SV/SRV mechaniceal Scparation
Table R-1 is %o + 1 not T, + (later).

All Systems

GRoUp 1
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Description of Changes (Cont'a)

COHT&6&<G¥QF&M~eNLY

PAGE
PARAGRAPH .
EFFECTIVIQX DREeCHRI

T-8 ALl CR sysicro ave 2o 1irhg lesn- Lorte ez ot
T-3.6.3.2 CR-1 throuch CR-L -+ ol o Vo doveler welt watte e Lot
All tems brocedures.

10 Add the follc ing sub-rurarraph:
-3.7.6 Beforc loading for slip: -t Lhe peyloud 1s puric wi+h
1s

stems nitrogen for 30 minutes., A Nitro.cen Purge Vzdve is pro-
D [ K
vided in the structure fur this purpose.

10 Add the folloving sub-puragraph:

T-3.8.1 After completion of the Pre-Mate Receiving Inspcetion and
All Systems checkout and immediately before the payload is trancported
to the launch pad, the structure is again purged with
nitrogen for 30 minutes.

U-25 Add Parcorarh 2.8 as folleve:

U-2.8 An additional item of checkout equiprmont has bec: dovilonld
CR-6 and Up to check out the Digital Storage Register. This item is the
DSR Checkout Console, T18-8%0. It was developed to Lest

the DSR during Marufacturing Assurance Tests. It will also

and the DSR type Command Subsystem during Systems Test. See
Section L for a discussion of the DSR Command Subsystem.

The console is a single bay, caster mounted enclosure
about five feet high, with a sloping face. It contains a
control panel, storage register, power supplies, and a
patch board. T

During DSR checkout, the console simdates the function
which the Agena vehicle performs in flight. t operates
the DSR or the command subsystem in four basic modes: write,
shift, T/M, and idle.

Write mode is initiated by a swvitchlight on the control
panel representing SIIO 309/ULCLE 109 "Load Enable" cormand.
This command clears the memory and output register enabling
it to be filled sequentially with 32 S-bit data words in
response to 32 "Write" commands which represent SILO 302/UNCLE
102 "Write" command. Both the "Load Enable" and the "Write"
commands originate in normal flight from the Decoder Type 22
in the Agena vehicle, During test they can be simulated
manually with a switchlight (Load Enable) and a switch matric
of 32 sets of six toggle switches (Write).

GROUP T
EVRIETTR Banne pivq
(eslvionty ; l:

1y etiod
i
TN IR Rt ”{

3
3 [ WO ¥ sy e e e vy goan
SRUELE AWz 8 1 W G R B RN el FUNDY W

~brrh o

[l



Latlay L,

PAGE No. 27 OF 10

SUPPLEMENT TO THE TRAINING AITGAL

Deseription of Changes (Contta)

PAGE
PARAGRAPH
EFFECTIVITY
Uy-25

U-2.8

CR-6 & Up
(conttq)

GROUR 1
EXCLUDED FRG31 ¢

RAVEINBERING aun

TOXATIC

HEOTIA

DESCRITYM G
gt AL
Shift mode ic initintog tra switehdi=it on <o
control panel. One storved word is durped Yy ercel shift
command. Vhen 211 stcred worgs hzve veen durpad Seqien-
tially and read cut, an all zero word is rcad out to
indicate that th- £torage register has bLeen empticd,

With 32 words storad and "oad eratle" still present,
the DSR goes autcuatically into T mode and remairs in m¢
mode until power is removed. Contents of the Lemory cun
be read out serially as 5- bit words on the console displas
lamps. An error can be detected by comparing the readout
with the word storced.

In idle mode the contents of the memory remains
intact, with no conumption of electrical powver. Idle
mode is established by removal of power.,
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Description of Changes (Cont'd)

PAGE
PARAGRAPH

EFFECTIVITY

AA-3
AA-1.8

All Flights

CC-1
Addendum A

GROUP T
] ANTON

EXGREZED fan:

It LI X TN SIS T ]
e P peeny
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DECORT Y 70T
e U e
Add Paragraph AA-1.8 as follcue:
In 1968, eight J sycter Tlighie were rade. O 4o, 1o
were J-1 systems; and three vere J=3 gystenz,  Hany *1i,0
carried two capsules makirc a totul of sixtcon. 211 capoul.o
werc recovered for a 100/ recovery rccord,

In 1969, six J system flights were made. Of these, tlyce
were J-1 systems; o:nd ihree wers J-3 systers. FEnch flisny
carried two capsules rmaking a totel of twelwve. AL caypsules
were recovered for a 100% recovery record.

Add sub-paragraph o. as follows: ,
J-3 Payload systems beginning with CR-6 have been equipped
with a DSR command subsystem. For a description of this
subsystem, see Section L.

Additions to the abbreviation list should be medl ouo
follows: :

DSR Digital Storage Register
SIIO Real Time Command, UHF
'UNCLE Real Time Command, UHF

The Command Function List noted in Appendix CC covered
CR-1 through CR-5. For an up-to-date Command Function
List, refer to the system under consideration.
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'B-h.l.l.3 Drag Makeup (DMU) System. The DMU System provides for adjustj
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These paragraphs are added to Scction L4.0.

o
. . i SLling
the vehicle orbit by means of firing solid rockets. Mechanicgy

and electrical accommodations for twelve rockeis are provided. The number
of rockets fiown on s particular mission is dependent on the specific
mission requirements. Enabling of the rocket firing sequence is by groungd
commuid and pirrovides for one rocket firing at a time. Gecgraphical location
of the firing, as well as boost/deboost selection, is controlled by the
Orbital Programncr programming. The DMU firing sequences are preprogrammed
on the orbital itape prior to launch. Provisions are made to lockout DMU
firings during recovery maneuvers precluding interference with recovery.

A rocket firing, aligned with the vehicle velocity vector, will affect the
orbit eccording to where the rocket is fired. The orbit quadrants are shown
in Figure B-36. The qualitative effects of positive velocity increments

arc shown in Table B-10.

B-1.,1.1.3.1 Dra- FMaleup Rockets. The function of the Drag Makeup Rocket

is to incrcase the orbital vehicle velocity to makeun velocity
locucs due to eoro-drag. It can also be used as part of {he ascent phase
&llowing injection of the Agena at a low altitude, +then boosting perigee
with the DMU motor thus providing a weight advantage in most cases. The
DMU rocket can also be utilized to adjust the orbit in a deboost mode de-
pending on the mission requirements.

The DMU rockets are mounted on the aft bulkhead in a pre-
aligned mount. The twelve DU rockets are fired one at a time as required
by orbital conditions.

A choice of two, 13.5 1b. or 10.5 1b., DMU rockst motors are
available. They burn an average of 7.2 seconds and deliver a total impulse
of 3075 or 2050 1b-gec respectively. The maximum weight of the 12-rocket
system ic approximately 185 1bs. including the mounting brackets and thermal
shiclds. The maximua total evailabie impulse is 36,900 lb-sec.

The parasraphs B-5.0 through R-5.9 replaces Section B-5.0 in the original

Lext.
R-5.0 GUIDANCE AIID COITROL SYSTE S

The fuidance and conircl system:

a. Providce ettiturc, timez, and velocity references sufficient
to coatrel th- v ¢le along the spocified trijectory to
avtain the procer®t 3 crbitg

b. Piovides atiituic reference aad control of the vehicle in
oruit.;

¢. Provides the proper attitude and commands for the recovery

cepsvle,
A vlozi disgrnm of Lhe fmudérec an? control system 1s shown in Pigure B-30.
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VELOCITY |
QUAD I (GIRN el
;.f \\ Feegege
N Pt }\.__,L__ o
| :3 // -
QUAD 1) \\\\\ L ///// CUAD 1Y
\\~ ——
Figure B-36 Drag Make-up System Quadrants
TABLE B-10
- DRAG MAKE-UP SYSTEM QUADRANT TABULATION

'Rocket

Firing

Quadrant Eccentricity Semimajor Axis Period ! Perigee Location
i I Increases 'Increases Increases-t Advences
P IT Decreases Increases Increases Advances
: then
; Increases
; IIT Decreases Increases Increases : Recedes
: then |
i Increases |
; Iv Increases Increases Increases : Recedes
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B-5.1 Herizon Sensor
The horizon scnsor (H/S) provides an ‘earih reforvroa “ow the
" vehicle by detecting infrared radiatiicn contrusts botvcen curtdh rng Ciece,
(See Figure B-14 in original text). The horizon scnsor porcrater o
corresponding output which is traznsfor- -1 into piteh and rol) ir» oo lade
These signals are fed to the incrtial refercice packege (T39) in v ox
of torquing signals to the pitch, yaw and roll gyros fOr vehicle oi< -« o
control.
B-5.2 Inertial Reference Packaire

The inertial package coniains three sirgle-degree-of-frecicn
rate-integrating gyros, each individvally oriented sc that it sences the
angular displacement of the vehicle about one of the three rajor vehicle
axes. The primary function of the three gyros 1s to maintain the venicle
in a fixed attitude with respect to inertial space. The gyros detect the
difference between the attitude of the vehicle and the IRP reference
attitude and generate an error signal with an amplitude proportional to
the difference in attitude. The signal is processed through the flight
control (F/C) electronics to the preumatic and/or hydraulic compenents
of the system.

B-5.3 Velocity Meter

The velocity meter senses vehicle change in velocity over a
specified period of the engine burn time and sends a signal for engine
shutdown after the desired velocity has been achieved. The velocity meter
consists of an accelerometer, and a counter. Acceleration of the vehicle °
'is sensed by the accelerometer and is processed by the electronics. A
pulse counter is used to count down the output of the accelerometer and
provide a switech closure when the required velocity has been achieveq,

B-5.4 Guidance Interconnect Package

The guidance interconnect package provides the electrical mesns
of interconnecting the guidance and F/C components, gain change logic,
telemctry~conditioning circuitry, and fixed torquing program circuits.

B-5.5 Standard Tirmer

The standard timer dictates the sequence of guidance and control
system ascent functions, as well as switching for other vchicle functions.
The standard timer is an electro-mecb=nical device consisting of 72 cam-
actuated switches and a three-phase motor. The timer setting resolution
is 1.0 second with a repeatability of 0.2 second. It is capable of a 000
second maximum operation and provides 24 discrete events.

B-5.6 Recovery Timer

The recovery timer is a solid state device utilizing core logic
and latching relays. Its function is to provide the regquired recovery
sequence. The recovery timer has the capability for thirteen switching
events and is capable of being programmed for a maximum timing range of
0 to 98,304 seconds. The timer accuracy is 0.5 second or 0.1 percent
of the time between events, whichever is greater,
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B-L.7 - Flight Control System )
The principal function of the flight control system is ta prov’ e
< control of the vehicle attitude in respouse to signals froe 4. Tl

£ys' =+, Both the hydraulics and pncurmatics are controllod vt Tin

- througt. th2 F/C electronics. During the enrine FequaLee of o pornt e,

' carircl oi che thrust vector (piteh and vaw) is attaincd ¢y b oo

hydr~u?” -~ actuators while roll attitude is controlled Ly pnourcdio -

Durinz 11 other phases of operatien, th- pncu-matic controd sy
vehicle attitude through the use of six thrusti controllers Sor
and roll control.

-~ 4 Ve N
O S S P T
v
T

4t g
' . .
SRlle, R,

B-5 7.7 Pneumatic Control System (Primary)

The pneumatic control system exerts control forces on Lho vehlo
by release of cold gas through thrust valves to produce three-axis ccrreos oo
tarques. The system consists of six thrust valves in two clusters, a
bneumatic regulator, and three 2200 cu. in. control gas storage spheres.
The loucation of the pneumatic system hardware and the thrust valves reguirc.
for correcting various attitude errors are depicted in Figure B-15 in the
original text. The thrust valve cluster nozzles provide a thrust cf ten
pounds when in the high-pressure mode (100 psia), and a thrust of crne-hzl®
pound when in the low-pressure mode (5 psiz). The hizh-pressure ~cle s
normally used during ascent, DMU rocket firing nanecuvers, and recovary
portions of the flight, while the low-pressure rode is used during the
orbit phase of the mission. The pneumatic control gas consists of a mixture
of Nitrogen and Freon. The percentage of mixture is flight-peculiar and
dependent upon mission requirements. Different densities, loaded weight,
specific impulse, and total available impulse. Figure B-17 is a block
diagram af the basic pneumatic control system.

B-5.7.2 Hydraulic Control System

The hydraulic control system provides control of the vehicle
during periods of engine operation. Directional control in pitch and yaw
is accomplished by gimballing the rocket engine thrust chamber by means of
hydraniiec actuators controlled from the flight control electronic unit.
Hyaraniic power for the actuaters is supplied from a hydraulic power pachare
driven by high-pressure unsymmetrical dimethylhydrazine. (See Figure B-18
in the original text.)

B-5.8 Lifeboat System
The Lifeboat (L/B) system is an auxiliary system for backing up
the primary recovery system. It is capable of orienting an unstable vehicle,
having rates of up to 20 degrees per sccond along any axis, within 1.5
minutes., and holding the orientation for more than 30 seconds. The ILifeboat
system is eapable of overcoming a guidance and control failure and/or a
primary command system failure. Two basic modes of operation for the Lifeboat
syetem consist of a complete Lifeboat mode using the Lifeboat control and
- bneumatic system, and a mode using only the Lifeboat timer and UNCLE command
- “ system. .The vehicle conditioning of the various Lifeboat modes is accomplished
-- - through the UNCLE command link Type 22 decoder. Each of the modes has an -
’ . UNCLE Typ= 22 command assigned for it. The function of the command is to
- : conditicn relays in the Lifeboat Junction tox to enable the required mode
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B-5.8 (continued)

specifically assipned for this purpure, Two zuch ccieniig sl s
enabling the stert of the Lifebeat tirger (wice por 214

te o I B
burposes, the command used to start ihe LITCucnt tiner o thop o
permanently locked out by relay logic in the Lifvbeat Junztion {on,  In
addition, the timer start event lccss Oul the unszeure @ olc e io o

that no inadvertent mode change cormnand can cnter while the Senuence s ln
progress. The contributing attitude errcr sources (RSS) frem ihne Lifelont
system are plus cor minus T.50 deg. about the reeniry plance.

The L/B system utilizes:

a. An independent auxiliary RF command link between the ground
station and the orbiting vehicle, and
b. An independent terminal attitude control system.

Availability of these back-up functions provides redundancy of all
significant aspects of recovery, except batteries.

B-5.8.1 Major Components
The major couponents of the Lifeboat system and their relaticn-
ship to each other are shown in Figure B-33 and described in the subsequent

‘ paragraphs._

B-5.8.2 UNCLE Communications Equipment
The UNCLE equipment provides the communications link from the
ground to the vehicle for the Lifeboat system.

B-5.8.3 Control System Equipment

The function of the attitude control system is.to aligon the
vehicle with the earth's magnetic field vector. The attitudd centrol
equipment is specified in two general categories, namely, electronics and
pneumatics. (See Figures B-16 and B-35 in the original text.)

B-5.8.3.1 Electronics

a. Magnetometer., The magnetometer is the attitude sensing
device for the Lifeboat system. It is comprised of an
electronics unit and a sensor wit. In the sensor unit
there are three orthogonally arranged probes containing
a highly permeable magnetic core surrounded by an
excitation and a signal pickup winding. These probes
sense the magnetic field intensity along their sensitive
axis and supply a signal, proportional to the intensity,
to the electronics unit. The output signal is proportional
to attitude offset about the lifeboat axes.
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b. Roll Rate Gyro. The function of the roll rate gyro is 1o
control the rate of change of vehicle motion about tre roll
axis. It is designed to limit the motion to plus or minus
tvo degrees per secona for proper operation of th: lifeboat
system. The roll gyro senses the vehicle roll rzte and

supplies a signal proportional to the rate into the F/C
electronics roll channel,

d. Lifeboat Timer. The lifeboat timer is a solig state device
utilizing core logic and latching relays. TIts function ig
initiate the required lifeboat Sequence. The timer Provides
the capability of thirteen switching events and is capable
of being programmed for a maximum timing range of 0 to
98, 304 seconds. The timer accuracy is 0.5 second or 0.1
percent of the time between events, whichever is greater,

€. Lifeboat Junction Box. The lifeboat Junction box Provides

' the electrical means of interconnecting the lifeboat
components. It also incorporates telemetry monitoring
circuitry for the system functions, and landline control
monitor points.

B-5.8.3.2 Pnoumstics

. The pneumatics portion of the lifeboat system provides the means
for changing the vehicle attitude through the use of six thrust controllers,
supplied by a storage sphere through a pneumatic regulator. The valves

level. The regulated pressure shall range from 110 to 130 psig. Utiliza-
tion of g regulator/solenoid valve assembly in the lifeboat system allovs
turn Ol/OrF centrel of the gas supply to the valvesg,

The control £as mixture in the L/B system is the same as that in
the prirary pneumatic system. The two systems are fillegd through one line
and iscizticsd Oy mcans of g solencid operated valve. This valve is capable
of belin: opone? by I command; thus utilizing 211 available control gas by
eith:r ¢ the two sysicns during flight,

b=, O PTL Aduptor Nig

Tho L7, &lavter kit ig required to accommodate installation of
the Bl Laboratery B1L) coumand fuidance system in the Agena. The Kit
conslistis cseentially of the BETL skiu, UHF traveling wave slot anternas
(ventral ang dorsal), wire harnesses, BTL umbilical door, BTL control
packace, ventral andg dorsal fairings, Tairing covers, and necessary mounting

equipnont, are Goveriment-Furniched Equipment (GFE) and not part of this kit.
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During eaily stages of aseent, PIL covands oye Ly Ll i
-the vehicle via the dorzal anienna.  Alter rilebover, Ll eo L in
transritied to the vehicle via the vontval oty ITnoerto s 0 o R
the ascont trajectory for e low-an~ld c AU S

recepvion of the B, coirnanas,

the tvo BTL entennas during the later ise cov et
atteruator is installed in the wave - T Lellonr oo, LT o
attenuation is controlled by a BTL ciscrete cormznd,

The Agena-installed BTL radio cermand system is uced o proslte
the Agena with increased accwracy during aszoent ard irleetion into cibit,
By controlling the vehicle into the doeired cruit, this elimiratos wny
requirement for a sccond burn to correct an orbit anc:raly. The BIL sycton
also provides discrete commands in addition to the steering commands in

conjunction with the standard timer of the Acena,

B-5.9.1 BIL Steering Commands

At booster engine ignition and as the vehicle lifts off tle
launch pad, Western Electric Corpany (BT cround staticn) tranersic o
(radio frequency) steering courands to GEsWos proper atbtitude duaine mrocrt
and injection into orbit. These commands arc divided into two catencrien:
commands to the Thorad booster and coumands to the Agena satellite upon
separation from the booster. This program uses the comrands to "guide" the
vehicle into the desired orbit, rather than engine restart and a second
burn. The BTIL steering commands actuate relays vithin the BTL canister to .
provide L0O Ez alternating current to the torquing amplifier and demodulator
associated with the pitch and yaw IRP channels. The phasing of the 4OC }z
signal determines the pitch up, piteh down, yaw left, end yaw right respouses.
The rate of response is 2 degrees per second, vhich provides fine adjustmonts
to the preprogrammed rates and times supplicd by the siandcrd timer,

+

B-€.0 ELECTRICAL SUBSYSTEM

B-6.1 " General

The electrical subsystem comprises two rajor categories of
equipment; one providing unregulated and Pyro pover ard its distribucion,
and the other providing destruct capability.

B-6.2 Electrical Power System ,

The electrical pover system furnishes tower at the voltage levels
and frequencies required by the associated vehicle subsystems and payload
equipment for a time period consistent with the vehicle mission duration.
The Agena pover system is made up of power source components, power conversion
components, and pover control and distribution components. The power source
components consist of a solar array and two primary batteries to supply the
initial source of energy to the power equipment and other system components,
as well as secondary batteries to supply power to the destruct system. Ths
powecr conversion components consist of the Type X174, hOO-Hz, 115 vAC,
three-phase inverter and two Type IXA DC-DC cenverters. Vehicle power

GROUS ¢
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is controlled by the mein power transfer svitch, which is carable of
transferring from acerospace ground ciuip: .t crtorrel nosor Durin s toct Lo
~internal vehicle power. TPorer contiyol o CESLPILULIGn 0 it et

of the power transior switch current, velinoe, poucr wl Lurroorn e

monitors, and wiring harnessces for distritulicn orf clocorie) o roooun

the systen components. The power digtribullen syolom is shovn ool =19,

B-6.2.1 Power Source Equipment

The main battery/solear rey syclon of the Agera rrevidoe o,
bower source for unregulated voltage aud pyrc powver ransing totuocen
29.25 vDC. The amount of available electrical power derends upen b
of a ten pancl solar array and the typ2 end numbor of tatterios rozuire
for the mission to be flown. Two balicrics are rormally instzlled iy 41,
forward equipuent secion. A three battery kit is available if adlition=l
bower is required. Space for two batteries is also provided in the aft
rack support structure.

B-6.2.1.1 Solar Arra .

The solar array is made up of 10 panels, each containing G60
solar cells, each 2 x 2 Cils  The arruy hoc an cetive swiace arca of wlcul
41.3 sq. ft. and is capable of genzrating k0D watts of Torer,

Figure B-37 shows the solar array in its norcal (deployed)
operational position on the space craft. Two pin pullers located on the
*Z and -Z sides hold the array in its stowed condition with deployment
after injection into orbit being initiated by stored command. Deployment
takes place by means of & scissoring action imparted to the panels by a
compression spring/damper mechanism, The array is adjustable by + 30
(above and below horizontal) from its nominal deployment position by
changing the length of the first section of ihe scissor maechanism. This
adjustment feature is called the "alpha (&2 ) adjust” and is provided
to secure optimum power as the satellite deviates away from nominzl soluar
flux because of normal orbit plane rotation or regression,

- The output power of the golar array is a direct function of solar
flux density. The vehicle is normally launched from VAFB in a north-soutg
near polar orbit. For any launch with an inclination angle other than 97 ,
there will be progression or regression of the orbital plane of the space
craft from the'earth/sun line with a resulting change in solar fiux density.

angle. This plot is absolutely correct only during a single point in time
and is shown only as a guide. The effect that the alpha (oC) adjust angle
has on the power generation capability of the solar array is shown as a
function of beta angle.

For clarification, let us take g simple mission as an example.
A vehicle is launched into orbit at an inelination angle of 85° Producing
a beta change or 37.80 in 21 days after launch. Assume for this example
that the regression isg linear and that the rate is 1.80/day. The vehicle
is launched at about 1400 hours (a beta of 30°) with the array set to an
alpha angle () of 0°. At the time of launch, the array is capable of
- Producing 2T.7% of its peak power. Since the maximum power capability of
the golaf,srray is 40O watts, the array will be producing 111.0 watts at
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the start of the rission. Five days later, the Pover has incrcrng
- (29.9%), 10 days later it is 125.G watts (31.550), 15 days later

(31.9%), and at the end of the mission, the erray is profucin.: 1075 s

(31.6%). A typical solar array purforrance ag shom in Mg 301,

B-6.2.1.2 Batteries
Primary batteries, including the 3 battery kit are all Type 27,
The destruct batteries are Type VIA. Battery parareters are shown in
Table B-5A. Battery loading of the Agena is dependent on perforcance
capability, and mission bower requirements, The maximum‘battery capaciyy
is seven type 1H batteries. Table B-1 notes a typical battery installuticn,
The power capacity of the batteries varies with temperature, Minimoan
battery power capability at the predicted rlight temperatures proviced
must exceed the nominal requirements by tventy-rive percent. The mission
bower requirement ig dependent on mission selection, such as nurher of
active days, altitude and orbit plane inclination. The nominal pewer usage
and expected tolerances of the vehicle and payloads are shown in Table
B-2. The altitude and inclination affect the number of tracking staticns
acquired and the length of acquisition; therefore, varying the peer
requirement. The primary batteries are zine-silver oxide type and use
potassium hydroxide as the electrolyte. They have high-energy ratings ard
are rechargeable.

The secondary battery system provides power for the destruct
system. Two type VIA secondary batieries Provide the necessary power for .
the basic self-destruct system. They are installed in the booster adapter

hydroxide, negative electrodes of cadmium hydroxide, and use potassium
hydroxide as the electrolyte.
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TABLE B-51

BATTERY PARALGETS

Nominal Nominal
No Load Capacity @ 70 F, Effecienqy
Battery Cells Weight Veliarc Watt/Hrs.  Acp/Hrs. (date ire, 1)
(1.8v/ 2 24,3V @ 24,3V -
_ Cell)
Type 1-H 16 124 1bs. 28.8 12,925 531.6 105.0
Type VIA 6 1+ 1bs. 8.4 1.32 0.18 -
TABLE B-2
NOMINAL POWER USAGE AND TOLFRANCE
Nominal Power .
Req/Day Expected
(Including Losses) Tolerance
Area (Watt Hours)

Propulsion and WECO
Guidance

Electrical System
Guidance and Control
J-3 Payload
Secondary Payloads

(Link 1T, 7/R, NN

Communications and Control

GROUP §

FPELEnmn ronse pueaegnp

50 (ascent only)

8%
1440
760
170

5%

(Watt Hours)

+ 10

85
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A,

Table B-1 Tyﬁical Two Battery Configuration

Space for 3 Battery Kit o
(Normally not installed)

-7 ,
» IH Fatter: Puri---ars
Cells 16
/-\
Weight 12k 1re,
4 Iv No load voltare 2.8y
— 2
|/3+l :l3_j’ ' Capacity 12,925 watt
S 7 531.6 irp !
+Y !';1 + == -Y
NEH T 2
]
II \\f\\\ ///// III
\/
+Z
f Flight Batt. Current
Battery Batt Temp Ref. Plug Sensor
Location Type | Meas. No. No. No. Meas. No.
!
*Quad. I
Upper i 1H C 14 Y 3C8P1X C293
*Quad. IT | o T
Side Bay 1H c 15 5 hC8P1X c29h
Quad. IT | 1g i c10 1 1CTP1X c289
Quad. IIT ' 1w | ¢ 11 2 2CTPIX C290
' ! - S
*Quad. IV ' 1H . C 13 3" 2Cc8P1X co92

* For Kit Use Only

GROUP T
RERIERCD Do hpprsnyia —
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B-7.2.1 Real Time Command Systen .

’ The Command Sysiem consists of two ccrrarad lirks, the SCLT o
digitel. The Space Ground Line Ecuiprert (SGLE) cermand link corr
unsecure SILO commands and four secure XTK-CILO comrunie, T the Z2 170
commands, nine are assigned to vehicle functions (orbital prosrannor
controls, re-entry select, etc.) and 1S are assipned to primary ralent
functions. Thre remeining comnands are either spares or are uged Tor
secondary payloads. Two of the four KIK-SILO corrands ere assigrcd
recovery enable function. The other two are assirned to pricary paylecad
functions,

The difital command lirk (UNCLE) carries 39 unsecure comman-is
and 3 secure KIK-UNCLE commands. Of the 39 UNCLE commands, 28 backup the
SILO commands and two provide Lifeboat commnands. A system of command
interlccks is provided to minimize the effects of inadvertent or covert .
commands. A block diagram of the command systems is shown in Figure B-23.

B-7.2.1.1 SILO Command Link .

The SIIO command link is a digital command system adapteld to
the Space Ground Link System verlort or prelort radar which transimits the
command data on & modulated RF carrier. The configuration is shown in
Figure B-23 and consists primarily of a Receiver Demodulator Type 3,
Digital Decoder Type 22, and a Command J-Box. The Receiver-Demoduletor
receives and detects command data from a frequency shift keyed/phase
modulated RF carrier (See Figure B-26A) and converts it into digital
command output signals. The output signals consist of pulses on the S,

0, 1 or read lines which are conducted to the decoder Type 22. (see

Figure B-26B). The RF carrier input (1790 GHz) is modulated by 1.5 MHz.

The digital commang decoder receives the (positive true logic) S, 1, or

O digital and the clock signal from the receiver/tone demodulator. The
serial train of digits contained in the command-vord consists. of a 16-bit
word. Not all of these 16 bits are part of the command word. In addition
to the command bits, there are bits for address parity and reset. After
successfully decoding and authenticating the transmitted signal, a pulse
output (28.0V) of 350 + 125 millisec duration will appear on the appropriate
output line for operation of relays in the command relay J-box. At the
execution of a good command, or detection of a defunct command, the

digital decoder resets itself and assumes readiness to receive a new command,

The digital command decoder is capable of handling 39 coded
commands and prcvides outputs to telemetry for monitoring status, power
levels, and telltale information on: (1) Commands, (2) Signal Reception,
(3) Temperatures, (4) Execute Verifications, and (5) Power Supply.

The command relay J-box is used to isolate the commands from
the SITO command system to the vehicle function. S8II0O 302 (Write Command )
is only command not buffered by this relay J-Box.

GrouP T
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The command relay J-box receives 286v rnresula
:the SIT0 command systen receives power. Yelenctry -ont

this relay J-box include: (1) Digitel deecicr temporatuy e
Tone d=modulator teuperature, and (3) Ceurand relay J-ton tonporaiirs,

B-7.2.1.2 KXIK-SIIO Command Link

The KIK-SILO command lin: utilizes the above receiver deneduluter
in conjunction with Type 9 decoders (Sec Figure B-23). The Type 2 doccicr
prccesses a 35-bit word known as a KIK-SIIO coumand. The Type 9 deccicr
is used in the SIIO command system to provide a one tirme secure cormznd
execute., The transmission rate for the KIK-SITO ccnrand is limites Lo
20 bits per second.

The arrangement of the ones and zeros in each ccmmand is
determined by a classified plug which is inserted in the encoder. Only the
one vehicle which contains a duplicate plug will be capable of decoding
that particular command.

Upon execution of the command, the encoder starts to formilate
the command word in accordance with the wiring of the plug, stertins he
command with a reset and putting in the ones and zeros vhere requiresd.
This command word is fed into the radar which translates the resets, ones,
and zeros into specific subcarriers. These signals are transmitted to
the vehicle at a 20 bit per second rate. To transmit one secure command
requires 1.6 second.

After receipt in the satellite, the radar transmission goes
through the receiver-demodulator in which the one, zero, and reset bits
are separated and identified on each of three lines as a square pulse,
These three lines g0 into one or more Type 9 decoders wired with parallel
inputs. Each Type 9 decoder decodes one 35 bit ceomrand only. A code plug
is inserted in each of these decoders before launch. The Plug determines
the pattern of the command which it will decode. Upon receipt of a valid
command, a relay in the Type 9 decoder is actuated to initiate required
action in the satellite.

KIK-SILO 36 and 37 are used to enable the recovery sequences of
SRV A and SRV B. KIK-SILO 38 and 39 are supplied to the A/P interface for
early SRV A to SRV B transfer. They must be secure, since premature
transmission would abort or shorten the mission. KIK-SILO 38 and 39 are
enabled shortly after injection into orbit by the Standard Timer. The
actual commands when transmitted exist from the time they are sent until
power is removed from the Type 9 decoders at "fade". The command link is
illustrated in Figure B-28 in the original text.

B-T7.2.1.3 UNCIE Command Link

The UNCLE command link is a digital command system using a
Receiver/Tone demodulator, which receives a UHF phase-modulated carrier.
The RF carrier is modulated in binary format by any of four audio tones
having discrete frequencies over a range of 0-15 KHz.
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The Receiver/Tone demodulator, processes S50 o0s wiIth tinar
.digit rates of 1 to 1000 bits per ceconi. The teonc demclulnter Tlicu cce.-
verts the command message from a serial trzin of tenes Inte Ilgoriie Lirry
digits. The binary digits are matrized Lo ceven cutrut lines, In ouzoori-
ance with each tone used, the binary digitis are rrewn ac "I Toere™, Mg,
and "R" digits. As each tone bit is demodulated, an S, 1, or O 3i~it s
matricized to an output line (R is a repzal of eitler Zero, One e

Seven output lines connect thc tone demcdulator Lo eithor <u
Type 9 decoder or the digital command decoder Type 22 for further proc
ing. Three lines (1, 2, and 2) go to the Type 9 decoder to suppi: tas
message (negative true logic) inforration as S, 1, or 0 digital sifral

n 0

cSE-

(€ ¢

Four lines (4, 5, 6 and T) go to the Digital Decoder to supply
basic message (positive true logic) inforrmation as S, 1, or O digital
signals and clock pulse. The clock pulse is developed et a discrete tire
during which a digit pulse (s, 1, or 0) is being sent. The discrete time
interval is 25 millisec following the leading edge of the logic pulse and
lests 45 millisec. The clock pulse signals the digital cormand deccder ¢o
read each pulse (S, 1, or 0) of the pulse train received. Duraticn of <ach
pulse in the pulse train is 650 microsec.

A telemetry monitor is provided from the vehicle receiver.
Conditioning of the S, 1, and O digits is provided in the command relay J-box.
The receiver/tone demodulator also serves as a command wake-up system. Upon
receipt of S tones, 28V is applied to the Type 9 decoders through an internal
relay closure. Concurrently, a solid state switch activates the Type 22
decoder. This power is removed from the decoders two seconds after the last
tone transmission. ' '

The UNCLE link, as the SILO link, utilizes the binary data from
the recorder demodulator as inputs to the decoder Type 22 (39 unsecure
commands) and to three Type 9 decoders (3 secure commands). Refer to
Figure B-24 in the original text for UNCLE Command format.

B-T.2.1.h XIK-UNCLE Command Link

This link utilizes the UHF receiver demodulator Type 2 and the
Type 9 decoders (See Figure B-23). The decoder Type 9 outputs are secure
commands utilized for Lifeboat (secondary recovery system) or SILO command/
tracking/telemetry link ON,
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TABLE B-8

TYPICAL SEQUENCE OF RECOVERY nvimre

Time
EvenE Secs. Funetion
Start Recovery Tiver (By Orbital Prosrarmos Zver s or
Lifeboat Timer)
1 0 Apply power to "AP Power Relay", "AP ifode Conmurd" to
\ : Research Paylcad angd preuratics to hiecn pressure,

2 2 Reset Monitog,Flight Control to Ascent dode, rarove
Horizon cSensor sigrals, stop gyro compagsi:g, switen
IRP gyro TIM go Ascent Mode, apply -120"/min. riteh rate
and remove -4 /min, pitch rate,

3 6 Arm signal, remove pneumatics to high pPressure power,
Témove power from "AP Power Relay", disable recovery
enable relay.

i 8 Remove recovery timer start power.

5 65 Apply -ho/min. p%tch rate and remove -lEOo/min. pitech rate

- (pitch over -120 ).

6 81 Transfer signal.

7 82 Disconnect signal.

8 83 Separation signal.

9 87 Apply +120°/min. pitch rate and remove -ho/min. pitch rate.
Reset AP recovery enable and apply DMU logic power.,

10 100 Remove AP power and "aAp Mode Command" to research payloads
and pneumatics to low pPressure,

11 110 Spare

12 145 Apply -ho/min. p%tch rate and remove +120°/min. pitch rate
(piteh up to 120 ), flight control to orbit mode, connect
Horizon Sensor gyros, start gyro-compassing, switch IRP
gyros TIM to orbit mode and remove pneumatics to low
Dressure power. '

13 154 Reset recovery timer.

14 600 Remove recovery timer pover and arm UNCLE 114 and 115/S110

314 and 315 commands.,

GROUP ¥y
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TABLE B-9

Event XTime
To C
|y 25
To 30
T3 5060
Ty, 5355
T5 5360
Tg 5380
Tq 5455
T§ 5456
T9 5457
Ty0 5545
T11 5550
T12 5560
Ty 5660
*¥Seconds
GROUP T

nrEn e .1 — $
PYRITRER Funse hivpaaayye

Function ----Ul lMode

Lockout: timer restari
Disable start comnand

AP recovery enable
DMU disable

Remove Tj; event power
Link 1, Flight control
electronics, and magno-
meter ON and start A
sequence.

Primary pneumatics OFF
L/B pneumatic ON

RP TIM to AP mode

L/B power ON.

Arm

Transfer
Disconnect
Separate
Lifeboat reset

Enable DMU

Timer reset to B sequence

Link 1 OFF (T3 & Tp)

4 3 T v 3
Tunctio. --=-U2 ' G

Lockout tirer restart
Disable start corzard

AP recovery enatle
DMU disable

Remove T; evernt power
Link 1, Flight control
electronics, and magro-
meter ON and start A

sequence.

No effect

" No effect

Start recovery timer
B sequence

No effect

No effect - -
No effect
Lifeboat reset

Remove recovery timer,
start signal, enable DMU

Reset B sequence

Link 1 OFF
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.DESIGNATION
OF VEH. OR
P/L_FunCcTION

AP u/m, Ion,
No. 6

Commutator T
Ring B
LK I Ch 11

l

Commutator 1
Ring B
IK I Ch 11

Commutator 1
Ring A
IK I Ch 13

o= B . Yoty T
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TABLE F-2 CR INSTRULENT :0rTiung

INSTRUMENT
FUNCTION

Pad Temp Monitor

Temp Sensors (8)
Instrument No, 1

Temp Sensors (8)
Instrument No, 2

Pan & DISIC Terrain
Door Separate

Pan No, 1 Take-Up
Diameter

Pan No, 2 Take-Up
Diameter

Pan No, 1 Cycle
Counter (3 Points)

Pan No, 2 Cycle
Counter (3 Points

Pan No.1& No, 2
Slit-width
Fail-Safe Position

Pan No, 1 & No, 2
Exposure Control
(2 Points)

Pan No., 1 Filte

*Position .

Pen No, 2 Filter
Position

TRANSIUCER
TYFE

Siliecon Chip

Resistance

Silicon Chip
Resistance

Silicon Chip
Resistance

Switch

Pot
Pot

Elec, Digital
Readout

Elec. Digital
Readout

Pof
Elec. Digital

Readout

Pot

| Pot

!opy “o.

PACE l'o.” ¢S OF 70

———

LocATrer:

Delta
Struectiure

Lens Cell
Lens Corna
Rear Rz:i1
Rt,Aux,.Ortzies
Drive }otor
Front Rail
Drum Supro:t
Hi Efficiency
Amplifier
Lens Cell
Lens Cone
Rear Rail
Rt.Aux,Optics
Drive lotor
Front Rail
Supply Cess.
Delta Struct,

Door Frame
T/U No., 1
T/U No. 2
Instr. No, 1

Instr, No, 2

Instruments
No, 1 & No, 2

Instruments
No., 1 & No, 2

Instr. No, 1

Instr. No. 2
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DESIGNATION

OF VEH. OR
P/L FUNCTION

A$4
¥

8

Commutator IT
Ring B
IK IT Ch 15

0

L4
H

SRV "A" water

SRV "B" wWater

<NSTRUMENT
FUNCTION

Pen No.
Film Change
Detector

1&1o, 2

Sea

Pan No. 1 Input
Meter Rotation

Pan No. 2 Input
Meter Rotation

Pan No. 1 Freme
Meter Rotation

Pan No. 2 Frame
Meter Rotation

Pan No. 1 Take-up

- Voltage

Pan No.
Voltage

Pan No.

Platten

Pan No.

Platten

Pan No.
Platten
Command

Pan No.
Platten
Command

A&B

2 Take-up
A&B

1 H/0
Positions

2 H/0
Positions

1 H/0
& Shutter

2 H/0
& Shutter

Pan No. 1 Drive

Motor Voltage-Fwd’

Pan No. 2 Drive
Motor Voltage-Fwd

GROUP T

ERRTO Ao prevpanaeigd

Seel

TRANEDUCER
1Y°F ’

Pot

Cwitel
Switeh

Pot
Pot
Pot
Pot
Pot
Pot
Switch
Switch

Isolation
Amplifier

Isolation
Amplifier

Isolation
Amplifier

Isolation
Amplifier

. Instr.,

Ia¥a ] "T’" fa ki
Iﬁ\/‘;,:'. SIS L WY

—— .

Iretr, 1o,

& o, 2

Capeule Chver

Capsule Co-

.
Inetr. A

Instr. No.

Instr. No.

No.
T/U No. 1
(A & B)
T/U No. 2
(A & B)
H'O
H/0
Instr. No.
Instr. No.
Instr. No.
Instr. No.

[

r
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DESIGIIATION
OF VEH, OR
P/L FUNCTION
Commutator IT
Ring B

LK IT Ccu 15

TABLE ¥-2 CR IisTiU 7w

“oNesd e meT T
2
SW?MME@QUIW?NMKEE?ZH%L
‘ APy v

e A T L TR

INSTRUMEIT
FUNCTICH
Pan No., 1 Drive

Motor Volte:e-Rew, RUA

Pan No. 2 Drive .-

~

Motor Voltace-Rev.

Pan No. 1 Tach
FPeedback Voltage

Pan No, 2 Tach
Feedback Voltare

Pan No, 1 Operate
Voltage

Pan No, 2 Operate

Voltage -

Pan No. 1 Supply
Spool Motor
Voltage

Pan No. 2 Supply
Spool Motor
Voltage

Pan No., 1 Supply
Spool Bobber
Position

Pan No. 2 Supply
Spool Bobber
Position

Pan No, 1 S1it
Width Position

Pan No, 2 81it
Width Position

Igoletlion
fnplilier

Isolution
Arplifier

Icolation
Amplifier

Isolation
Amplifier

Isolation

Amplifier

Isolation
Amplifier

Pot

Pot

Pot

Pot

E’Jp_‘,’ !\O .

PAGE No. 67 OF 70

LOCeT o
Irsix, 0.
Inctr, o, 2

Instr, o, 2
Istr. No. 1

Instr, o, 2

Supply
Supply

Supply Spool

Supply Spool

Instr, 7o, 1

Instr, No. 2
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TABLE F-2 CR TueTsiras s SUTTMAE

DESIGNATIOHN

OF VEY, OR INSTRUIFIIT TR

P/L FUNCTTON FUNCTION 1PE LOnATT

AP 5 Par No. 1 Lens o Incstr. Mo, 2
IK 1 Ch 5 Angular Position

AP 6 _ ~ Pan No. 2 Lens Pot Instr., No. 2
IX1Chsp Angular Position

AP 5 Pan No. 1 Center Isolation Instr. No. 1
IX 1 Ch 5 of Format Command Amplifier

AP 6 Pan No. 2 Center Isolation Instr. No. 2
IK1cCh6 of Format Command Amplifier -

AP O Pan No. 1 Output Pot, Instr. No, 1
IK1Ch 9 Idler Rotation

AP 10 Pan No. 2 Output Pot Instr. No. 2
IX1Chl0 - Idler Rotation

AP 9 Pan No. 1 99/101 Isolation Instr. No. 1
IK1Ch o9 Clutch Command Amplifier.

AP 10 Pan No. 2 99/101 Isolation Instr. No. 2
IX 1 Ch 10 Clutch Command Amplirier
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