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pr«utl s muom deocripticn of tho improved corom
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; 'OOram niuion :nd tc 1ncx-uu ccn-nd mtan nuibnn.y Both of thene objectives
nz-o attainod ﬂth n ninmm of hardware changen. hrdnre changes were effected
htheplylmdca-nndbuonlyvithmlwtimlmnne Commands (xrc)
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The prim fnture of the uproved eomnd lyltu 15 opentiona lelection

p‘bility:g;.e. , thc uh:l:;ity to deuto undnired prognmed opentionl on an

mi futim coupled \d.th otber - -

covered
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m m opention mode (stereo, mno) is selected through RTC

litioning l ltepper Mtch- Camera cycle nt. (vhich econtrols forwvard motion

qoupcnution)u oontron.ed by e V/! prosrun.r. nm progremmer generates an

o g _“-“*"T"""v' Lo

;nllog sine-tni'c ccm-nd ugml '.l'he prognmer u startcd once each orbit rev
© and runl for 3&0 .econu The command sigoal function can be modified through

.ulcetion or reference 1m1, uplitude, and start time. The 3 control factors

u-e oelccted by RTC; there are 11 choicel available for each factor for a total

of 123 or 1331 V/8 profiles.

-

é’% “"‘# fm"mﬁ“’ veniéle guidance system'is commnded by & ysu progrezmer,

- =

thc purpou of vhich 13 to coupazute for cross track motion due to earth rotation.

..;"' i

Mlmmumcuahoﬁitmbym. In addition, the yaw programmer
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It lhoula be noted tm the progn- selector is an 1l positiomn
| 'mppct evitch. The svitch sdvances one position each time it receives an RIC
9 ccnnd The nitch 1n eyelic. 1.e., pocition 1 follows position 1l. Ponitionl

- 4'7,.» e
T

10 cnd ll are wired to tah prognn 1 and & respcctively and route them directu
c -_to the camera system bypassing the other eomponents of the command system. . This

‘rutur- providee ¢ failure mode of cperstion.
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) tno qu,psbuity ot controlling 'Y nquence of 8 progru-nd operations: {.e., any
mdividml cmc-utim or opernt:.onn in the sequence un be deleted. This cap-
.t.bility normelly exceeds the number of progremmed operstions between command
.cquisitioxn T T , _

St .vr.'vd"‘ W gy S ey

T iogl requ‘ln&tocentroliuqmeeof8ﬁmctiomm

can be described by congidering a bimry sequence of eight digits: 4.e., 01101110

s - "l" did.t m uu select., or opmte, and LY 0 dig:l,t means "off” or
;f' delete the opmtioa. 'rwo 16 position ltepper lwitchen are used to set up the
binary sequence of 8. kch svitch is esp:ble of any sequence of 4. A counter

ana stepper l\dteh ulect rehw nllom ndd.i.ng the two sequences to form & total

' v‘i sequence of 8 ‘!l.ble 2. 3-1 1lustrates the wiring or digit arrengement of the

| 16 poeition ltevper svitches.
o ﬁﬁgurc 2. {fit [ tmctiml d:hsnn of the operations selection
unit rwo n'rc's (if lnti f;)—‘t;e. ;med to le'k up thedesired eontrol sequence during

an ‘equilition.: M'O.lz yontionl stepper lv:ltch Ko. 1 and RTC 15 positions stepper
—-svitch Fo. 2. Both xrc 32 a.nd 15 nu‘t the counter ;nd the ltepper witch ulect

L thus placing somticd. Jntt
rell.y phcuségo‘ﬁ‘ 1, te

o e;

,» an "on® command 1: 1nd m the‘prosru nleetm-, the ccmmd is eithcr puud

ox avitoh No. 1. rouoving the scquisttion vhen

- v‘,».
e -

‘th:ough thc opmtiona uhction unit or“the "on* mnd 18 converted “into sn i",__
4‘%‘m the”a1glt’ «maition ("o" %o "1%) of the stepper

4

A';mm-tuy 23 neonu later (su:ncs.ant time for the "on"

AT S0
l"p‘




Le. T

TS Bl - Bit =1

Disable or delete - Bit =0 .
Bwitch homes in Positicn 16: i.e., only RIC can move switch from Position 16.






eomul to be temimted) & stepper switch position advance commnd is genented
3:‘, hy [y mm- circtd.t. The filter delay oireuit command 1s initiated by the "on"
s co-nd.. m ttepper Mtch poaiticn utnnm comnd csuges the counter to count

,-‘«*.LJ m _.,‘ ".;-.,

5 1l unl l.llo puaea?hrmgh tﬁe ‘tepper Mtch :elect relay snd commands the :tQpper
ndtch lo 1 to lavwme to the next position. VWhen the emmtor accumlates

.—, t-a. q' [

‘a count of h the 1nternix 'elect relay is switched pla.cing ltcpper svitch Fo. 2 in

ooatrol. Prou th.h yomt stepper sviteh No. 1 does not step and ezerchel no

d-l--a.r:-

fdrlte'ppernﬁehlo. 1. novem-, intermix ¥o. 2vill

ccntinue edvtncing u ndvence counsndn occur vithout reference to the counter.

e

stepﬁ'r Mtehui'lo..l md Io. 2 ha-e 1n poaitim 16.. This means the.t u!vance

k
_‘_ x3 r.

eoﬁlnmh eannot move the ttepper Mtchs only RIC's can mke the ltep‘per ﬂitch

nove rrom podtion 16 It should be noted that the bit condition of position 16

RS \--‘

S :‘1‘ "on for b&h ﬂ;gpp@r "?fchos, thus prorlding a fall safe condition to sssure

..,r"t

,,\,_ execution of the lelected camera progran: should RTC command capatility be lost.
‘ Upon reeeipt of either RrC ].2 or 15 at the following acquisition, the counter is

reut tnd the tupper niteh lehct rehv 1: svit.ehed to stepper switch lo. 1.

o ey . .
5 }x,,' .




‘ S cum opentiom mode (mono, stereo) is conmtrolled by an :Ll position

Otcmrwitch. mmmmtehunmwucu. Table 2.L4-1 presents the

ks -
nodn ror uch positxon of thc ltcppar Mtch. Effectively, the switeh

> *,u..‘

wwidu 5 u:erl openti.ns modes mltiplcxed with tvo operations selection

z_control modes sccounting for 10 of the 11 positions. The eleventh position

: di“bln the cameras and disables the advance commnds to the ops. selection stepper
" gwitches. This feé.tux- provides the capability of commanding the system off with-

. oub contim&l]: ca—ndina FIC's 12 and 15 to obtain’ uqugneec of "O" bits. Table
S ﬁ E N @,“g'i i g 5T
2 -4 ﬁﬁ% 017- It 'hould bc noted, homer, that po.itiong

5, ‘6 9 and 10 result in all pmsra.med opemtiom of the selected pmmbcing
o e o\




Ops. Belection
Btepper Switch
Advanced by "ON"
8PC of Belocte(

Ops. Selection ‘
r Btepyer Mteh o
Advanced by m

48 Commana

f1 ope. Belection e e
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. 2.5 [x PROGRAWMZR CORTRL

, The V/H progre.mer geneutes a sine type analog command voltage.

- The output function bas & fixed period of 38k0 eecondl The reference level,

Prien

<5 30 TE it o e e LTE

;”_ve.mplitudc, and start time of the output function sTe controlled by RIC's 6, 8,
- '.ng 10. m'c 6 poeitione an 11 poeition etepper switch vhich controle the. function
‘:;i;'f{"f'f T reference level. RrC 8 poeitione an ll posit:lon ltepper sviteh vhich controls

.the runction amplitude. The start fine for the V/H programmer 1is controlled

through the nae ot ch 10 coupled vith the 8PC 27 amd BPC lh programs. In genereal

S s

a *r‘«.

g SN ,’%’i‘“‘ ec“’lcrﬁ: m&mlitule define thé crbit profile and start time syncronices the
~ function vith perigee location. RTC 10 positions an 11 position stepper switech.

7.0nce each yev BPC 14 homes o second 11 position stepper svitch.to position 1.
;) ﬁ --“gq&%p ;}v l 39—-" E 3 ’.‘:-"j - e b

“‘Xn

: '*arc 1% nomny 1- prommed to oeeur ebout the eoruth ta.ngent point each rev.
BPC 27 is progre.med genere.l].v et equal time intervals for a tctal of 12 commands

“‘;“f*""‘ el.cﬁ rev. Mctepe the eecond stepper Mtch., Vhen the two stepper switch

¢
positionl are coincident . V/B programmer start command ie generated. The )'

programiing of SPC 21 is such that the progrem is centered about the optimm start

tig tor the nouim or plumed peruee :I.ocetion es c fimetion of time.
.ﬁ% ' -
g TR pw.

.,' .
EERE L gRE

m tin uminl bm gpc 27 comndl 1s based upon expected

R

# ,perigee 1ocntion diepereions. 'I’his euurea the ability to sync the v/H progruner
runction vit.h ectm perigce locction. SPC 27 ic prog:'a.umed 12 times each rev

" %o usure the occurrence of s V/K proznmer etl.rt pulee. When the stored progremser
L5 ::ﬁ:_ Lot ;s B

" »;’u aynced utu th. orbit"v ¥ brusties are m-ea m the wm- tape reposttioned.
‘-: _rﬂ'q.:... ‘*”“r'l‘? :,: i R

\mm thie occurl 1t .h pon!.blc thet an 8PC 27 comnd ny be niucd, therefore, |




"J‘"" " ‘ . During- ground testing and flight operations, severel ccnditions

my occur vhich a.re unusua.l In order to yreclude conrusion, s list of such

N SN ....-4»— % Yo -

conuuom and the normal result of such conutiom\ari -1idked betow:

1. Pover mterruption or powver shutdown. The counter counts

I one but the stepper switch does not advance,

2. B-timer (stored programer) is stopped with brush in "on"
.. _command bole. EBrush bounce filter eircult times out and sdvances ops selection
&W&%f wtte)i “ohe pod?{eu “* If the m position bit is "O" the system is given -

an "oft" ccmnd. If the new positon bit 1s & "1" the system is given an "on"

Lo m& e’ aumunbe shut down by placing the mode selector switch 4n
: FranE S vy

: o
position 11 or by selecting s camera progranm that has no "on" punch at that time.

3. RIC 12 a.n.d/oz- 15 given while the brushk bounce filter circult is-
. -“ _engaged as & reou’lt of s BI’C 48 or BPC "on". The counter and stepper switch
select relay are reget 1n the normal manner. The stepper svitch advance result

G.ependl upon the RTC given a.nd the selected stepper switch at the time:

N e ame e

G e e AL m R/Mtcﬁ ¥o. 1 lelected. Heither stepper mwh

e . - ,‘,

7 advances. Bwiteh”l!'o. l l&vtncea one position "'h” filter circult times oit.” -

A,~'¢

Repea.ted RIC 12 vﬂl htvc no effect.

b_. .. Ke l2/w1toh Fo. 2 selected. Upon svitching of the stepper

RSN '\.-,_' r . ,»,
< :. SN

switch select relay t iet position (seleet Fo. 1), stepper switch No 2 advances

.a,,.

. one position. Stnpper l\g}teh Fo. 1 a.llo admcel one poaitim when the brulh bounce
filter eircuit tinel m.‘? Bepelt m'c 12. comna- hne no. etfect. ‘

.....




- " e. BIC 15/switch No. 1 selected. Bame as 8. above. Repsated

mn ‘no u:ttect..
" 4. 'BIC 15/switch Fo. 2 lel.cctcd. Same as b. above. RBepeated

_..,!.. M.z.;‘. e e

ettcct o ' Fea
li -Under SPC L8 control the brush bounce filter circuit times out

iy
o
n ~‘,

L&

o ‘vhiie m "an" "8PC is engaged. The stepper switch advances one position. If the
hitrcondition of the old and new stepper switch positions are different the

- cmnd to thn operate rela.y vill be c}:a.nged.

A L= 3 "ﬁo&e selactor ‘switch .tn podtion 1n (eamraa off). The brush

| v ' bounce filter circuits sre diubled therefore, no stepper switch advance commnds
» vm be axcauted cnd no countl vill de asccumulated. RTC 12 and 15 will
‘”ltep the stepper svitchea a.nd reset the counter and switeh select relay in the

" normal manner. SPC "on" commands pass through the OpB selection unit and control
‘f‘ __f‘f'?“"’ "g'tha Toperste relay, but the opemte rem ‘eirucit 1is interrupted by the mode selector
R 'Aflvitch. Bhould the operate relay be in the operate condition when the mode selector
18 noved from position 11, the cueras will be turned on. Note that the operste

N 4:_.:’ . 3 -Y =3

nii,y is contrdlm ot -.u tm- by the selected progru, redundant off SPC and

tho opentionl ulcction bit eondition except vhen the program selecter il h

‘ poai.tions 10 or 1.
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w oy 3.0 COMMANDING CONCRPTS
":‘.f L AN . L . R

fooae 3.1 NOMAL OPERA TONS
ET I - Normal tlight cperstions will be conducted in the stereo camera

s
"?‘zl“

Opentiono mode vith operutionc selection. The operstions selection capability

P .
ol

A

’

“ of & sequence of 8 normally will not be exceeded.

3.2 UNUBUAL OPERATIONS
o ' 1. lbnc; and stereo/mno intermix camere operations modes seldom

£ used . .
V{;;‘.:.’.( w‘* ?‘u""‘b wﬁt.. L-N‘g{. "“ o e IR A Y

2. More than 8 programmed opoéntionn betveen acquinitiom my

K

e g occur on nrc ocenionn. o Should tm- sitmtion ocecur, opemtionn erﬁciency my

% *~®c;?§iy not '.be eoqm:u?ug upending upon the tpeciric desired cperutions lelection

E” sequgnc. Tables are available which define the minimm possible compromise

. camnd uttingn 'mQre Aare three tables available based upon the following logie:
B 8. ALl desired ops are to be taken and the meximum mumber

. of undesired ops are to be deleted.

PRSI PRET3
~—$A o ."

orunreaep-'mub.wm

. o b All undesired ops are to be deleted and the mximm number

. ," Sequmco eouprmius for take and delete are comidered

eqml value; thenfore, tbe ninimm number of sequence compromises are to bo

oy

m m ?08 pm-deﬁnu l.nother choiu for oomidention 1n thil *‘4

';' hovwar 1t 1. hp;oh'bl'ovtm m or src h8 vill 1more the mna.ble
OptiOna m'wﬁig:ﬂmiong ;N-,,.M_,:_(v.__;_‘: s Ll ‘ o
:‘_ - Rt o % ’% E v et Fiag

.' : ’ 3. meermprognmmbewtonub-uddethctomm&
aru into euht umtobctvecn comd wquiutionn Useotom of these progrul

R peovides tuup-m‘m&muunu mm“‘a opmm not lmltﬂ.d w w of

o § A L9 4 . o * 2F
the regular programg,” = o 2
, s
! - v T "{.‘ R R P -
- . T e R TR : PR
. - B oLt re .
- - . P o .



FATLUE g NOpES
'1.- Iou of RIC 12 and 15 will result in the cperations selection

The result viu

- .

_" ‘selector svitch can be used to disable thc cameras.

39' loes of cpentionl selection and/or mode select can be cir-
— Hs) s

. prom 1or h can be executed without operations selection.

oﬁ:ng ﬁ'ognm ulector to'positions 10 or 11. In this case,



‘1. Point targets - high priority
2. Point targets - general :
3. Holiday ares targets

s, hppmnrsmm

| Muuctldefmamartheymh

N

MR e B kg 7 e L

Targets defining possible cperations can be defined as follovs:

LR S 2R ST a—v‘:»ﬁ»,g&,ia—_g BT VRS

: '!ho vu'ioul required targets ny be superimposed: &. e., point target-
' ny fall vith:.n Bolihy or ‘mapping area targets, and holiday and mapping area

e 3 my overis) _mi‘_mmmtmmmtyormmuum-
iAotslargeu-ume-t ifthcpromcenmtl of a series of "on" commnds

.-mhimstwmwmmhthtthmubmﬁinto3opentionsvhich
lcn.nbe controlledbyopeptionl selection. mu.rpucsnbe handled by &

o ;:7‘_, a univarll-l progru vhich d.lply divides tho tom dcnied area into 8 prom-nd

-0

~‘termimted by sn "off". This means that it is pouiblo to program an sres target
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