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GCIL and the  RCU func t ions  proper ly .  There  has  been a  h ' i s to ry  o f  some
RCU's  no t  opera t ing  proper ly  when a  GCIL  conmand was t ransmi t ted .  The
RCU hangs up  due to  power  on  rese t  (P0R)  no t  ge t t ing  done.  Shou ld  th is
occur,  the RCU should be powered OFF and 0N to c ' lear.

F .  I t ' i s  poss ib le  fo r  the  CCTV mon i to r  to  exh ib i t  a  fau l t  l i gh t  i f  the  con-
t ras t  and  b r igh tness  se t t ings  a re  too  h igh  and i f  no  sync  i s  coming  in to
the mon' i tor .

G. Interact ions Eetween lext  and Graphic System and CCTV Conrmand

The tex t  and graph ic  sys tem (TAGS)  and the  CCTV sys tem share  a  14-b i t
w ide  command word  ou t  c f  the  MDM.  The f i rs t  two b i ts  a re  used as  an
address  and TAGS and +"ne CCTV sys tems have d i f fe ren t  addresses .
However ,  unexpected  in te rac t ion  may occur  i f  TAGS STANDBY,  REAOY,  or
PAGE ADVANCI  commands are  sent  dur ing  a  ccTV command sequence.

When a  TAGS command js  sent ,  the  TAGS address ' i s  se t  on  the  MOM,  and the
las t  two b i ts  a re  se t  depend ing  on  what  TAGS command was sent .  B i ts  2
to  6  a re  rese t  to  0 .  rhese are  the  b i ts  used by  the  CCTV sys tems as  i t s' inpu t  command.  i f  a  CIV OUIPUI /FUNCTION command ' i s  sen t  fo l  low ing  a
TAGS command,  the  p rev ious ly  se lec ted  CCTV inpu t  w i l l  have  been  c ieared ,
and the  OUTPUT/FUNCTION command w i l l  be  ac ted  on  w ' i th  an  input  se lec t  o f
0  (FL IGHT DECK CAMERA) .  Th is  cou ld  p roduce  unexpec ted  resur ts .

For  example  the  sequence

CCTVFh l t )BAY-A_SEL
TAGS REAOY
CCTV DOt, iNTINK

resu l t s  in  the  TAGS go ing  to  READY and  the  FL IGHT DECK camera  be ing
downl  i  nked.

Bot tom l ine  -  TAGS conrmands w ' i l l  se t  the  CCTV input  se lec ts  to  FL IGHT
DECK and may cause unexpected  CCTV responses .  CCTV commands w ' i l l  no t
af fect  TAGS.

Workaroqnd -  I f  poss ib le ,  do  no t  send TAGS commands dur ing
conmanding. I f  TAGS cornmands are required, INC0/COMM must
CCTV input/source af ter  the TAGS commands are comolete.

CCTV
rese lec t  the
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16.6  CAMERA LENS CAPABIL IT IES

CCTV LENSES FIELD-OF-VIEh l  RANGES

(a)  Monochrome lens  assembly /co ' lo r  lens  assembly

(b )  Wide-ang ' le  co lo r  lens  assembly

Parameter Hori  zontal
(deg)

Ver t i  ca l
(deg)

Ver t i  ca l
(deg )

Zoom out

Focu s
far 40 .9 30.6 51 .5

Focu s
near 33 .0 24 .7 41.25

Zoom in

Focu s
far 6 .6 4 .9 8.25

Focu s
near 5 .8 4.3 7 .2

Parameter Hor i  zon ta l
(deg)

Ver t i  ca l
(deg)

Vert ' ical
(deg )

Zoom out

Focu s
far 81 .1 60 .8 101 .3

Focus
near 83 .  3 62.4 104 .  i

Zoom in

Focu s
far 29 .5 22 .1 36 .8

Focu s
near 29.2 21.9 36 .  5
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LENS OPTICAL CHARACTERISTICS

Foca l  l eng th
(zoom)

F-stop
(  i r i s )

18rnm to 108mm 2.5  f t  to  " " f l . 6  to  f16

Co l  o r lSmm to 108mm 2.5  f t  to  - f1 .6  to  f16

Wide  Ang le 8.2mm to 25mm 2f t to - f  3 .5  to  f22
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TABLT 16- I . -  CCTV COMMANDS

There are four basjc command types.

GCIL Commands

42OO VCU I.IAiN A ON
42OI  VCU OFF
4202 VCU MAIN B ON

STANO ALONE Commands

These commands are  sTAND ALONE.  They  se t  b i ts  / -13
i  n te r f  ace  bu t  do  no t  depend on  b . i t s  2_0.

Lr tu /  Aud jo  In te r leaver  A  0N 0010m1
4208 Aud io  in te r leaver  B  0N 0010110
4209 Aud io  In te r leaver  AB 0N 0010111
4210 Aud jo  ln te r leaver  OFF 0010100
4286 VSU ASYNC OO1OO11
4287 VSU SYNC 0010010

SOURCE Commands

These are  s0uRCE commands.  They  se t  b i ts  2 -6  on  the
RCU takes  no  ac t ions  un t i r  a i l  l e ros  in  b i t s  z -13  i s
b jned  command (a11  14  b j t s )  j s  execu ted .

4z3oru FLm ooooo
423I TU Mid Deck Set 01000
4232 Tu F| . lD BAy (A) Set 00001
4233 TV KEEL (B)  Set  00101
4.21 !  \u  Ar t  B iv ' (c )  Set  00010
4235 TU Port RMS Set 00110

4236 Tu STBD RMS (D) Set
4240 TU Mux 1 Set
424I TU Mux Z Set
4242 IU PL 1 Set
4243 TV PL 2 Set
4244 IU PL 3 Set
4?15 TU SPR rNP (VTR PB)
4251 TV Test pattern Sei

42?L TU CAM ADD 17
42?2 TU CAM ADD 18
4223 IU CAM ADD 19
4224 TU CAM ADD 20

00111
01010
01011
01101
01110
01111
00011
0100i

10001
10010
10011
10100
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4225 TU
4226 TU
4227 TU
4228 TV
4?29 ru
4288 TV

4289 TV
4290 TV
429t TU
4292 TU
4293 TU

CAM At)D
CAM At)D
CAM ADt)
CAM ADD
CAM At)D
CAM ADD

CAM ADD
CAM ADD
CAM At)t)
CAM AOD
CAM ADt)

2T
22
?3
24
25
26

TABLE 16-1 . -  Con t inued

i0101
101 10
101 i1
I 1000
1 1001
1 1010

I  1011
11100
11101
11110
11111

t /
z8
29
30
31

OUTPUT/FUNCTI0N Commands

The  OUTPUI /FUNCTION commands  a f fec t  b i t s  / -13  and  thus  cause  command  execu -t i on '  The  camera  add ress  wh ich  w j l l  be  sen t  a long  w j th  these  commands  i sspec i f i ed  by  b i t s  2 -6 .  The  command  j s  sen t  t o  t he  camera  by  se t t i ng  a  b i ti n  t he  32 -b i t  camera  command  f i e ld  to  a  1 .  The  OUTPUT/FUNCTI0N commands  a resp l i t  ' i n t o  f ou r  g roups .

Group

These cormands are acted on by the RCU and NOT issued to the cameras.

0ut t lFunc t jon  C f  i t s  / - I CMD BIT
TV CAM P[^JR ON4204

4205
4?16
4217
42I8
4?45
4246
4247
4248
4?49
4250
4?62
4265
4268
4272
4275

0010000
0010001
000010 1
00001 l0
0000111
0001000
0001001
0001010
0001011
000001 I
0000100
0011101
0011110
001 1100
0011001
0011000

TV CAM P|^lR OFF
sPR OuT (vTR)
SPR I  OUTPUT
SPR 2 OUTPUT
TV MUX 1 LEFT
TV MUX 1 RIGHT
TV MUX 2 LEFT
TV MUX 2 RIGHT
TV DOI{NLINK
TV PAYLOAI)
TV FOCUS STOP
TV ZOOM STOP
TV IRIS STOP
TV TILT STOP
IV PAN STOP

16-40



SHUTTLT OPS CASTLT/MOOLCHAN
BASIC.  REV D

CCTV
SCP 16I NC0/C0Mr4/JSC- 1861 1

TABLE 16-1 . -  Conc luded

Group 2

These commands are  t ransmi t ted  to  the  cameras  and repeated  every  f ie ld  un t i l
s topped.

9 l lpu ! /Fu lg t lon-commands B j ts  7 - r3  cAM cMD BIT  (0 -31)
4260 TV r 27
4261 ru F0cus FAR 01i1010 26
4263 IU ZOOM IN
4264 rU Z00M OuT
4?66  TU IR IS  OPTN
4267 IRIS CLOSE
4270  TU T ILT  UP
427T IU TILT DOWN
4273 IU PAN LEFT
4274  IU  PAN RIGHT

0111101 29

t n
l u

17
OR

CAM AUX ON
CAM AUX OFF
TV PAN/T. ILT RESET
TV ALC PEAK
TV ALC NORM
TV ALC AVG
TV GAMMA l^lHITE STRETCH
TV GAMMA NORM
TV GAMMA BLACK STRETCH

28
25
24
22
23
2I

0110100  20

0101111
0101110
0110001
0101000
0101001
01010 10
010101 1
0101 100
0101101

0111100
011100 i
01 i1000
0110110
0110111
0110101

Group 3

These commands are t ransm' i t ted to the cameras but oniy once for every recep-
t ion  o f  the  command.

0u t  /Fu ' l  nn i t s  / -13 8rT (0-31
4?t2
4213
4278
4280
428L
4?82
4283
4284
4285

15
I4
L7
8
9

10
11
L2
13

Group 4

These commands are  sent  to  every  f ie ld  tha t  a  pan or  t ' i l t  i s  commanded.  Oneof  them w ' i l l  a lways  be  on  fo r  a  pan or  t . i l t .

9t{!eu!/ F! !ctlo n _Qommand s
1?lg\upAff i  ol loot1 te
4277 rU PAN/TrLT SL0W 0110010 18

camera  command b i t  pos i t ions  0  th rough 7 ,  16 ,  30  and 31  are  spare .
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TABLE 16- i I . -  CCTV POI .JER CONSUMPTION

fner v. FRy 6/23/Bo ACCEpTANct TEST 0ATAuRef  Wi  I  I  F ra ley  6 /24 /gOLRef  I t L  L /14 /80

LRU

TVC.
RVSA
RCU/VSUD

PTUb

|',lLAA

C LAA

VFMA
TVMA

PTU HTRC
CAMR HTRC

Current Power (at  28 V)

680 mA
.34 mA
1.25A VSU toads
1 .65A VSU toads
6 .9  mA -  IDLE
92.9  mA -  PAN
98.6  mA -  T ILT

low
h igh

7 .3  mA
+80 mA

-  IDLE
per MTR

170 mA -  IDLE
+80 mA per MTR

185mA
A

19.04 l . l
.00952 W .01 l . l

35.0 t , l
46.? W

.19 t^l
2 .60  t /
2 .76  W

.19 |^ l  -  1 DLE
2.68 t , l -1MTR
5.17h I  -2MTR

.20w-1DLE
2.44W- lMTR
4.48 t^ l -2MTR
6.72W-3MTR
4.76W -  l  DLE
/ .00 l ^ l -1MTR
9.?4  W -  2  MTR

11.48 |^ l -3MTR

5.18 l ^ l
36 .4  H

(2 .49  t /  per  MTR)

8.20 | . l
19.90 l^J
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TABLE 16- I I I . .  PAYLOAD 8AY TV OPERATIONS
(Assumes al l  cameras are of f ,  no crew OpS)

Forward bay and af t  bay used as examples

4200 VCU MN A (Z sec startup)
4232 IU FWD BAY CAM - SEL
4204 TU CAMERA pl^lR - 0N (30 sec warmup)
4249 IU DOWNLINK

TLM on C0MM Management should show:
D/L  SEL -  FWD
ALC PEAK/MAN
GAMMA SEL - NORM

4280 TV ALC _ PTAK
P' icture should appear,  on COMM Management

ALC shoutd  show PEAK/AUT
Set ALC and GAMMA as required

To switch to another camera
Close  i r i  s

4267 TU IRIS CLOSE
l , la ' i t  l2  sec ,  p ic tu re  shou I  d  go  fu l  l  b l  ack

4268 IV  IRIS STOP
If  camera ' is  not  needed again,  4?os TV CAMERA p0l . lER -  OFF could
be up l  i  nked

4234 TU AFT BAY CAM _ SEL
4204 TV CAMERA pl^lR - 0N (30 sec warmup)
4249 TU DOWNLINK
4280 TV ALC - PEAK

When TV OPS complete
4205 TU CAMERA POl.lER - OFF
4?32 IV FI^JD BAY CAM - SEL
4205 TV CAMERA POWER - OFF
4201 VCU OFF

l { i l l  tu rn  a l l  cameras  o f f  (w i th  the  except jon  o f  cab jn  camerds
under crew control  )

Commands to set  up a VTR dump (VCU assumed on)
1199 Y:! - lsYl lg ( i f^Jy is  beins 'downl  jnked,  cuf  on mon' i tors wj  t  t  90 to zero)
4210 AUDIO INLV -  OFF 

-  
( j f  requ i ied )

4?42 TU P/L  3  -  SEL
4249 TU DOI^JNLINK

Conf igure FM or KU
Inform crew to begin VTR dump
When dump ' is  completed

4287 VSU SYNC
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V74XO83OE FLT DICK CAM SELECTID
X0798  M iODTCK CAM SELECTED
X0799  CABIN  CAM 3  STL ICTTD
X0825 Ft, lD BAY CAM SELECTED
X0827 AFT BAY CAM SELECTED
X0826 KETL -  IVA CAM SILECTID
X0829 PORT RMS CAM SELECTED
X0828 STBD RMS CAM SELECTED
X0795 PAYLOAD 1 SELICTED
X0796  PAYLOAD 2  SELECTID
X0797 PAYLOAO 3 SELECTID

XO84/  CAMERA OVERTEMP

X0843  ALC PEAK
X0844 ALC NORM
X0845 ALC AVG

X0846 GAM l^lHITE
X0848 GAM BLACK

x4880 vcu
X4881 VCU

x0782 VCUSYNC GEN

SO79O SYNC NORM
50791 SYNC REVTRSE

50793 GCIL

50781 DOI^/NLINK

TABLE 16- IV . -  TELEMETRY

RCU d jscre tes  jnd ica t ing  wh ich  camera
is  se lec ted  fo r  down l . ink .

RCU d isc re te ,  i nd i ca tes  VSU has  de tec ted  a
camera over temp.

RCU d j sc re tes .  I n  au to  i r j s  mode ,  one  o f
t h ree  i s  h i gh ,  w i t h  t he  h i gh  d i sc re te
j nd i ca t i ng  t he  mode .  I n  t he  manua l  j r . i s
mode ,  two  o f  t h ree  a re  h igh ,  w i th  the' l ow  

d j sc re te  j nd ' i ca t l ng  the  mode .  I f
VSU asynch ronous  o r  o f f ,  a l l  w i l l  be
I  ow .

RCU d j sc re tes ,  i nd j ca t i ng  the  GAMMA mode .

GC iL  d j sc re tes ,  i nd j ca t i ng  wh i ch  bus  j s
power i ng  t he  VCU.  Mu tua l l y  exc ius i ve .

RCU d ' i sc re te .  I  -  sync  gen  A

Sw ' i t ch  scan .  Pos i t i on  o f  onboard  SYNCH
swi  t ch .

Swi tch scan.  1  = CMt)  on GCIL mode sw. i tch.

Sw i t ch  scan  down l  i nk  enab le / j nh jb . i t
sw i t ch .  1  =  i nh ib i t .

Pl^lR MNA
Pl,lR MN8
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TABLE 16-V. -  l ' lCC MONITOR DISPLAY

LOC FLT
MID
C3
FI.J[)
AFT
KEEL
PRMS
SRMS
PL1
PL?
PL3

ALC PA PEAK AUT
NA NORM AUT
AA AVG AUT
PM PEAK MAN
NM NORM MAN
AM AVG MAN

PAN

TEMP

Camera locat ' ion code
For  any  inva l id  codes  the  code

wi l l  be  d ' i sp layed  jn  dec ima l .

The pan ang le  in  degrees  (+  i s  RIGHT)

Temperature of  the camera being
downl inked;  i f  the  VSU has  de tec ted
an overtemperature,  the temperature
w" i l l  f l ash .

In te r leaved aud io  i s  de tec ted ;  j f  no
in te r leaved  aud io ,  th ' i s  w i  I  I  be  b lank .

Camera ser ia l  number

t . lh i te stretch
Normal
B lack  s t re tch

ID

GAM l^l
N
B

TLT T i l t  ang te  in  degrees  (+  i s  Up)

GMT T' ime decoded from video

Since a l l  da ta  on  the  v ideo mon j to r  d isp lay  i s  decoded f rom the  v ideo,  ' i n
the  case o f  a  VTR p layback ,  the  da ta  (GMr ,  e tc . )  w i l l  be  the  da ta  o f  the
recorded source.

I f  data are not detected for any of  the above parameters,  the parameter wi l l
be  under l ined  and the  las t  va ' l iO  Oata  d isp layed.
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IAELE 16-VI . -  GENERAL MECHANICAL SPECIFICATiONS

I tem Si  ze
( in . )

We i ght
(  I  b )

Camera 9 .1  x  6 .3  x  5 .8 9 .7
Co lo r  I  ens 7 .4  x  5 .8  x  5 .4 7 .75
B&W I ens 7 .4  x  5 .8  x  5 .4 6 .75
V iew f i nde r  mon i t o r 8 x  4 .3  x  3 .6 4 .0
Pan- t i  l t  un i t 16x11x11 9 .0
V ideo  sw ' i t ch i nq  un i t 13x10 .5x / .8 39 .0
Remote  con t ro l  un i t 10 x  10  x  7 .7 39 .0
TV mon i to r 12 .5x10x / 2 t .0
V' ideo tape recorder 15x19x10 49 .8
Wide  ang le  l ens  assy 7.4x5 .8x5 .4 8 .25

A F T  v l e w l n g  w l n d o w s

C C T V  c o n t r o  I  s
(  P N L  A 7 )

vTR (  0 , /  099
o n d  s u D s )

C C T V  c l r c u t t  b r e o k e r s
(  P N L  R I 5 )VSU ond RCU

(  B e h l n d  p o n e l s
R t 7  &  R 1 8 )

Figure  16-16. -  CCTV component  loca t jons  (cab jn ) .
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16 .7  SoL ID  STATE C0L0R CAMERA (CTVC)

16 .7 .  I  Backq round

The  TVC p resen t l y  f  l own  onboard  j s  a  monochrome,  s i  I  i con - ' i n tens . i f  i ed ,  t ube -t ype  camera .  Co ' l o r  v ideo  imagery  i s  p rov jded  by  sp ' i nn ing  a  co lo r  whee l  j n
f ron t  o f  t he  camera -senso r  to  p roduce  a  f i e ld  sequen t ja l  ou tpu t  s igna ' l  f r om
the  camera -  Spec ia l  f i e l d  sequen t i a l  t o  NTSC co lo r  conve rs ' i on  equ ipmen t  i srequ i red  on  t he  g round  f o r  d i s t r i bu t i on  and  d i sp lay  o f  t he  v j deo  down l . i nked
f rom the  o rb i t e r .  The  co lo r  t e l ev ' i s i on  camera  i c r l c )  f ea tu re i - so t i d  s t a tesenso r  techno ' l oqy ,  j nc reased  zoom range ,  no  image  re ten t i on ,  no  Sun  u toJmingp rob lem,  ' l ow  

ma in tenance  p l ug - i n  modu ie i ,  1ow  power  consump t i on ,  and  l onge rl i f e t ime  and  gene ra tes  t r ue  NTSC co lo r .

L6 .7 .2  Phvs j ca ' l  Desc r i p t i on

The  CTVC ove ra l l  s i ze  i s  16 .0  i nches ' l ong ,  5 .88  i nches  w ide ,  and  5 .94  i nchesh ign .  The  es t ' ima ted  we igh t  i s  1 .8 .2  poun i i .  Power  consump t . i on  i s  app rox i - - -ma te l y  34  wa t t s  ave rage .  The  CTVC assemb ly  cons i s t s  o f  a  l ens  assemb ly  andan  e lec t ron i cs  assemb ly .  The  two  subassemb l j es  a re  sepa rab le  enc losu res
tha t  a re  secu red  and  connec ted  i ns ide  the  camera  hous ing .  The  p r i sm assem-b1y  i s  pa r t  o f  t he  l ens  hous ing  and  ma in ta i ns  op t i ca l  u i i gn r . n t .  The  l ensassemb ly  con ta i ns  a  2 /3 - i nch  f o rma t  w jde -ang le  zoom ' l ens  i nd  l ens  d r i vemoto rs  and  e lec t ron ' i cs  i n  an  a lum ' inum hous ing .  Th ree  mo to rs ,  on  p i vo t i ng
moun ts ,  engage  the  l ens  func t j on  r i ng  gea rs  on  the  ba r re l  o f  t he  l ens .
S teppe r  mo to rs  f i t t ed  w i t h  i n t eg ra l  ! e i r  heao  assemb l j es ,  t oge ihe r  w i t h  t hespur  gea r  d r i ve  !o  t l g  t 9n : ,  magn i f y  t he  ou tpu t  t o rque  ano  p iou ide  thenecessa ry  ra tes  fo r  t he  j r i s ,  zoom,  and  focus  func t i ons .  Th ree  s . i ng le  tu rn ,h ' i gh  reso lu t i on  po ten t i ome te rs  a re  moun ted  s im i l a r l y  t o  t he  r i . pp . ,  mo to rsand  p rov ide  d i sc re te  pos i t i on  ' i n f o rma t i on  f o r  i r i s ,  zoom,  and  i ocus
func t i ons -  Sw ' i t ches  and  LED 's  f o r  a l l  camera  and  l ens  f unc t i ons  a re  l oca tedon  the  s ide  o f  t he  camera .  The  p r i sm/CCD assemb ly  cons i s t s  o i  a  t h ree -p iecep r i sm ;  seve ra l  p l ana r  g l ass  e l emen ts ,  wh i ch  a re  use  f o r  f i l t e r i ng ,
po la r i z ' i 19 ,  and  pa th  ex tens ion ;  and  th ree  CCO imagers  moun ted  on  an  adap te rp1a te .  The  th ree .CCD imagers  a re  pe rmanen t l y  pos i t j oned  and  a t tached  to  thep r i lm .us ing  a  Fu j ' i non  l ens .  The  pho to - sens i i i ve  a rea  o f  t he  g reen  CCD i spos ' i t i oned  such  t ha t  t he  cen te r  p i xe l  co i nc i des  w i t h  t he  op t i i a i  ax j s  o f  t helens  and  p r i sm sys tem.  The  b lue  and  red  CCD 's  a re  reg i s te red  w i th  respec tto - the  g reen  CCD such  tha t  t he  cen te r  p i xe ' l s  co inc jde l  The  1ens ,  p r . i sm,  andccD a re  a l i gned  to  p lace  the  cen te r  o f  an  op t i ca l  t a rge t  ress - l nan  +30
mic rons  a t  t he  image  p lane  ove r  t he  fu l l  zoom range  o f  t he  l ens .  The  p r i sm
assemb ly  a l l ows  fo r  t he  enc losu re  o f  a  two -b lade ,  "bow- t ' i e "  shJ t te r  whee l  t op rov ide  op t i ca l  b lank ing  du r ing  ve r t i ca l  image  t rans fe r .  The  shu t te r  whee lj s  3 .0  j nches  j n  d i ame te r  and  i s  made  o f  0 .0 i -  i nch - t h i c t  sp r i i g  s t ee l .  Al i gh t  sh ie ld  i s  p rov ided  to  p reven t  dus t  con tamjna t i on  and  l im i t  e tec t r i ca lc ross ta l  k .
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M O I H E R '

B O A R D

Figure  16- i8 . -  Camera  e lec t ron ics

l 8 6 l l l 6 l B .  l S 0 r  I

i  n te rna l  con f  j  gu ra t i on .
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16 .7 .3  Camera  Loca t i on  Code

The  CTVC has  been  mod i f i ed  t o  suppo r t  e i t he r  space  s ta t i on  o r  o rb i t e r .  0n
the  r i gh t  s i de  o f  t he  camera  a  sw i t ch  w i l l  t ogg le  be tween  t he  5 -b j t  o rb i t e r
l oca t i on  o r  t he  7 -b ' i t  space  s ta t i on  l oca t i on .

16 .7  .4  Power  Sw ' i t ch  i nq

The  CTVC power  supp ly  i s  con t ro l  l ed  by  the  pob /e r  con t ro l ' l e r  t ha t  rece  j ves
o rb i te r  bus  vo l tage  qng  i s  t r i gge red  by  the  0N/OFF command  to  sw i t cH  power
!o  t he  LVPS,  t he .pan / t ' i t t  un i t  ( p ru ) ,  and  t he  v i ew f i nde r  modu le  ( vFM) .  i n .
0N /0FF  con t ro l  c ' i r cu i t r y  ac t i va tes  t he ' i r j s  c l ose  t ime r ,  i r i s  c l ose  pu1se ,
pu l se  w id th  modu la to r  shu tdown ,  and  re l ay  d r i ve r s .  The  c i r cu ' i t r y  r ece i ves
the  ou tpu t s  o f  t he  p ro tec t i on  c j r cu i t  compara to r s  f o r  f au l t  ac t j on .  The' i r i s  c l ose  t ime r  p rov ides  a  3 - second  de lay  t o  LVPS tu rn  o f f ,  t o  a l l ow  t he
i r i s  mechan i sm to  c l ose .  An  OFF  command  w i l l  cause  t he  i r i s  pu l se  s . i gna l  t obe  sen t  and  t he  s ta r :  o f  a  3 - second  pe r i od  a f t e r  wh i ch  t he  supp l y  w i l i  t u rn
o f f .  Fau l t - ' i nduced  shu tdowns  w ' i  l l  no t  be  de layed .  Sens ing  c i r cu i t s  f o r
unde r -  and  ove rvo l t age  cond i t i ons  a re  comb ' i ned  w j t h  t he  j r i s  c l ose  t ime r
ou tpu t  t o  f o rm  a  common  t r i p  s i gna l  f o r  t he  power  con t ro l l e r .
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16 .7 .5  V ideo  De tec t i on

Pho toe lec t ron i ca l ' l y  and  t he rma l l y  gene ra ted  e l ec t rons  a re  i n teg ra ted  by
th ree  (g reen ,  r ed ,  b l ue )  CCD 's .  The  p i xe l  v i deo  de tec to r  ou tp r j t s  a  f r ame
t rans fe r  t ha t  can  be  t hough t  o f  as  an  amp l i t ude  modu la ted  ca r r i e r .  The
the rma l  e ' l ec t rons  known  as  da rk  cu r ren t  a re  co r rec ted  and  i n teg ra ted  to
es tab l ' i sh  a  b l ack  l eve l  r e fe rence .  The  v i deo  j s  t hen  d r i ven  b !  p rocess
b lank ing  t o  r emove  unwan ted  s i gna i s  p resen t  due  t o  image r  c l ock ing .  A f t e r
b i ank ing ,  t he  v i deo  j s  amp l i f i ed  and  co r rec ted  f o r  o l a i t <  l eve l  s t r i o i ng .  Afeedback  c l amp  l ooped  a round  t he  v ' i deo  amp l j f i e r  ma in ta j ns  b l ack  l eve l
r e fe rence -  The  s i gna l  i s  t hen  sen t  t o  t he  au toma t i c  ga in  con t ro l  c i r cu i t r y .

16 .7  .6  Au tomat i c  Ga i  n lL i  qh t  Con t ro l

The  co lo r  ba lance  . 9T? ]  i f j e r s  (CBA)  and  au toma t i c  1  i gh t  con t ro l  / au toma t i cga in  con t ro l  (ALC /AGC)  c i r cu i t r y  accep t s  r ed ,  g reen ,  anc  b l ue  v i deo  ou tpu t s
f r om the  v j deo  de tec t i on  and  p rov ides  co lo r -ba ianced  v i deo  o f  f j xed  amp i i -t ude  t o  t he  v i deo  p rocess ing  c i r cu i t r y .  The  CTVC p rov ides  t h ree  p rese t
co lo r  ba lance  se t t i ngs  wh j ch  a re  manu l l l y  se lec ted  by  up l j nk  o r  o f f  t he  s i depane l -  The  red  and  b l ue  channe l s  a re  p rov ' i ded  w i t n  i a j us tmen t  po ten t i om-
e te r s  wh i ch  a re  used  t o  compensa te  f o r  va r i a t j ons  i n  t he  response  o f  t hep r i sm ,  CCD image rs ,  and  v i deo  p rep rocess ing  c i r cu i t r y .  The  po ten t i ome te rs
a re  se t  du r ing  camera  tes t  and  then  s taked  to  p reven r  suDsequen t  ad jus tmen t .The  se t t i ngs  a re  day l i gh t ,  f l uo rescen t ,  and  t ungs ten .  r ne  n lC /nGC c i r cu i tma ' i n t a i ns  t he  v i deo  s i gna l  a t  a  p rede te rm ined  l eve l  by  con t ro l l i ng  t he  l ens
aper tu re  and  the  ga in  o f  an  AGC amp l i f i e r .  Au tomat i c  f eedback  con t ro l  . i n
con junc t i on  w i th  th ree  de tec to r  se t t i ngs  (5  pe rcen t ,  I  pe rcen t ,  and  peak )
ma in ta ' i ns  t he  co r rec t - v j deo  ou tpu t  i ev6 t . '  f he  a rea  de tec to r  c i r cu i t ,  wh i ch
i s  pa r t  o f  t he  con t ro l  1oop ,  keeps  a  co rnnanded  f rac t i on  o f  t he  p . i c tu re
ras te r  a t  a  p rede te rm jned  s igna l  l eve l .  0n  the  s ' i de  o f  t he  camera  thefunc t i ons  f o r  ALC ,  ga in ,  and  ba ' l ance  a re  se lec tab le  v i a  sw i t ches .  The
FUNCTI0N  sEL tc r  sw i t ch  j s  a  t h ree -po : l t i on  t ogg te  sw i t ch .  i i l - p r . pose . i s  t oenab le  t he  SELTCT sw i t ch  t o  co rnmand  ( i n  a  seq i i nc i ng  f ash ion j - e i t he r  t heALc ,  MANUAL GAIN ,  o r  BALANCE func t i ons ,  and  a t  t he  i ame  t ime  ass ign  the
th ree  assoc ia ted  i nd j ca to r s  t o  d i sp lay  e i t he r  ALc ,  MANUAL  GAIN ,  o "  BALANCE
s ta tus .  ( l f  t he  FUNCTI0N  STLECT sw j t Ln  i s  i n  t he  ALC pos i t . i on ,  t t . 1 .  n lC
s ta tus  w j l l  be  i nd j ca ted  by  an  i l l um ina ted  PEAK,  N0RM,  o r  AVG 1amp .  I he  ALC
s ta tus  mav  be  changed  by  momen ta r i l y  Oepress ing . tn .  SELECT sw. i t ch . )  S f [ fC i -i s  a  two -pos i t i on  momen ta ry  sw i t ch ;h i c i r  i s  sp i i ng  l oaded  to  i l r e  uppos i t i on .  I t  wo rks  i n  con junc t j on  w ' i t h  t he  rbnCr iO t l  SELECT sw. i t cn  to
co rmand  the  ALC,  MANUAL GAIN ,  and  BALANCE func t i ons .
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14  COMMAND FUNCTIONS AVAILABLE

o  FOCUS NEAR/FAR CONTROL
o Z00M IN/OUT CONTR0L
o  IR iS  0P tN /CLOSE CONTROL
o GAMMA L INEAR/BLACK STRETCH S ILECI
o  COLOR BALANCE -  SUN SELECI
.  C0L0R BALANCE -  CAB SELECT
o C0L0R BALANCE -  BAy  SELECT
o ALC PEAK M00E SELECT
o ALC NORM MODE SELECT
o ALC AVG MODE SELICT
.  MAN GAIN  _  O  DB SELECT
o MAN GAIN  -  12  DB SELECT
o MAN GAIN  -  24  DB SELECT

F igu re  16 -2? . -  Loca i  command ing .

CCTV
P16

16 .7 .7  Command /Te lemet rv  p rocesso r

Func t i ons  pe r fo rmed  by  the  con rmand / te iemet ry  (CMD/TLM)  p rocesso r  i nc lude
loca l  remote  command  recep t i on ,  command  decod inq ,  encod ing  o f  camera  s ta tus
o f  i nse r t i on  du r j ng  t he  ve r t j ca l  i n t e r va l  and  d i i p t av  by  [ f r e  l oca l  l i gh t
en i t t i ng  d ' i odes  (LqD ' s ) ,  gene ra t i on  o f  pan / t i  l t  con t ro l  commands  and  i os . i -t i on  da ta ,  gene ra t i on  o f  mo to r  con t ro l  s i gna l s  f o r  t he  l ens  assemb ly ,  and
gene ra t j on  o f  t he  SMPTE co lo r  ba r  pa t t e rn .  A l so  p rov ided  a re  spec ia l . i zed
t im ing_s igna l s  r equ i red  by  o the r  c i r cu ' i t s  i n  t he  camera  t ha t ' i n c l ude  sanp le
and  ho ld  s i gna l s  f o r  t he  ALC/AGC con t ro l ,  mod i f i ed  b l ank ing  s i gna l s  f o r
v i deo  p rocess ing ,  t r i gge rs  t o  enab le  t he  t empera tu re  pu l se  w id i h  moo t l l a t o r
and  l ens  da ta  ana log  t o  d i g i t a l  conve r te r ,  and  a  ha l f  f i e i d  ga te  used  f o r
da rk  cu r ren t  samp l  i nq .
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GENTRATES Z-T'1H7- VITS DATA CLOCK

GENERATES CONTROL S IGNALS REQUIRED FOR INSERTION OF DOt , ' lNL INK V ITS  DATA ONTHE F0LL0 ' r l iNG L INES:

o  L INE  12  -  LENS DATA (200M,  F0CUS,  IR IS )
o  L IN I  14  -  PAN/T ILT  0ATA

GENIRATES PAN/T ILT  ANGLE MAGNITUDE AND S IGN DATA
o LINE 16 -  GAMMA/CAMERA MODE DATA

IN  ADDIT ION TO EX IST ING 7  B ITS  OF  A /  CONTROL PANEL  STATUS,
GENERATES 13  B I rS  0F  CAMERA STATUS UNIQUE T0  THE CTVC.  rNcoors
TXIST ING STATUS TO PROViDE PROPER CONIROL OF THE A7  PANEL S IATUS
I ND I  CAIORS .

o  L iN t  17  -  CAMERA ID  DATA (SERIAL  NUMBER,  LOCATION)
(LOCAT i0N CODE DATA MAY 8E  INCREASED FROM 5  g i r s  ro  z  B r rS  FoR
usE t^ i l rH FUTURE SYSTEMS. )

o  L I f iE  18  -  CAMTRA TEMPERATURE DATA
GENERATTS CONTROL S IGNALS FOR TEMPERATURE PULSE l , l IDTH MODULATOR.

o  L iT i  19  _  VERTICAL  INTERVAL  TEST  S IGNAL
GENIRAIES  CONTROL S IGNALS FOR INSERTION OF  V ITS  DATA.

SHUTTLE OPS ORIG:  MOOLCHAN CCTVINC0 /C0MM/JSC-18611  12  ?1 /93 :  BAS IC .  REV p .  pCN-7  SCp  t6

Figure  L6-23. -  Te lemet ry  genera t ion .
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L6 .7 .7 .1  Command  Recep t i on  and  Decod ing

Remote  con t ro l  o f  gamma,  gd in ,  ALC mode ,  co lo r  ba r  mode ,  co lo r  ba lance ,
shu t te r  mode ,  and  l ens  assemb ' l y  f unc t i ons  a re  genera ted  by  the  CCTV sy i temRCU and  d i s t r i bu ted  to  each  camera  l oca t i on .  i he  command i  may  appear  on
l i nes  l l  and  13  o f  bo th  f i e ' l ds  and  cons i s t  o f  an  8 -b i t  s ync  wo rd ,  an  g -b i t
add ress  f j e l d ,  and  a  32 -b j t  command  f j e l d .  The  l ead jng  i ync  b i t  o f  t he
command  i s  de tec ted  and  used  to  synch ron ize  the  commanJ  rece i ve r  c lock  w j th
the  c l ock  c f  t he  RCU.  The  8  sync  b i t s  a re  t hen  sh i f t ed  i n to  t he  sync  sh i f tr eg i s te r  and  compared  to  the  ha rd -w i red  sync  code .  I f  t he  sync  word  i s  0K ,t he  conmand  b j t  coun te r  i s  enab led ,  and  t he  add ress  wo rd  i s  i n j f t ed  Jn to  t headdress  sh i f t  r eg i s te r  ( coun ts  0 -7 ) .  The  co rnmand  add ress  i s  compared  w j th
the  des t i na t j on  camera  add ress .  I f  t he  co r rec t  add ress  has  been  rece i ved ,
the  co rnmand  b  j t  coun te r  w j ' l l  con t i nue  coun t i ng .  0u r ing  coun t i  l - 3g ,  t heinpu t  co rnmand  c lock  i s  enab led ,  and  the  en t j 16  command  word  i s  sh i f t ed  j n to
the  i npu t  command  sh i f t  r eg ' i s te r .  A t  coun t  44 ,  t he  command  i s  l a t ched  j n to
the  conmand  decoder .  F ina l l y ,  a t  coun t  48 ,  t he  command  rece i ve r  i s  rese t
and  wa i t s  f o r  t he  nex t  sync  word .  I f ,  du r i ng  coun ts  0 -2 ,  an  ado ress  e r ro r' is  

-  f  ound ,  the system wi  1 1 reset .  The conrmani  decoder  decodes and executes
a l I  o f  t he  gamma,9d in ,  ALC  mode ,  co lo r  ba r  mode ,  co lo r  ba lance ,  and  shu t t e rmode  commands  encoded  in  the  32 -b i t  up l i nk  co rnmand .  The  mo to r  con t ro l  com-mands ' i n  t he  up l i nk  a re  decoded  by  the  pan  command  decoder ,  t he  t . i l t  con rnand
decode r '  t he  zoom mo to r  con t ro l l e r ,  t he  f ocus  mo to r  con t ro i l e r ,  and  t he . i r i smo to r  con t ro l l e r .  The  command  decoder  a l so  decodes  the  comnands  con t ro l l ed
by  the  l oca l  camera  sw i t ch  pane1 .  These  commands  a re  GAIH ,  A tC  mode ,  co ' l o rba lance ,  and  shu t t e r  mode .  A l l  o f  t he  above  l og i c  f o r  t he ' cMD/  rLMprocesso r  i s  accomp l i shed  us ing  l 0  e rasab le  p ro l ranmab le  1og ' i c  dev i ces(EPLD 's ) -  The  EPLD encodes  th6  command  s ta tus  da ta  fo r  i nse r t . i on  on  l i ne  17o f  t he  ve r t i ca l ' i n t e r va l  t es t  s i gna i s  (V ITS ' s )  and  p rov ides  t he  d r i ve r s  f o r
t he  t h ree  l oca l  camera  s ta tus  LED,s .

16  .7  .7  .?  i  NCO Up ' l  ' i nk  Comnands

l ' l hen  the  CTVC i s  f  i r s t  powered  up ,  t he  camera  w i l  I  be  i n  t he  manua l  ga in
( I l !  GAIN)  menu .  - l h .  f i r s t  up l i nk  con rnand  sen t  shou ld  be  to  command  the
CTVC to the ALL OFF MENU. To command the CTVC to the ALL OFF MENU f rom theMAN GAIN menu'  send funct ' ion code 01001 (same as TVC ALC NSRM command).  i f , .ALL  OFF MENU w i l l  be  used  as  a  s ta r t i ng  fo in t  f o r  g round  con t ro l l e rs  toimp lemen t  up l i nk  commands .  when  in  the  Au  o r r  ME i lu ,  t he  p rev ious ty
selected modes are st i l l  active. After I{ENU and l, loDE conrnands are sent, theCTYC should always be returned to the ALL oFF l lENU. All  oFF means that ai lthree orb i ter  A7 panel  pushbut ton ind icator  iamps (ALC, NnH gnix ,  and BAL)
a re  o f f .
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r A B L E  I 6 - V I I . ' I N C O  U P L I N K  ' O M M A N D S  U S E D  I O  S E L E C T  C T V C  M E I { U S  A N D  M O O E S

C o m m a n d  D e s c r i p t i o n

; . . 0 F F  l ' { E N U  s e l e c t  ( f o l l o w r n g  C T V C  p o w e r  o n )

M o d e  s e l e c t i o n s  w t t h . r n  m e n u
S H U T T E R  O N

S H U T T E R  O F F

BARS OI,I

E A R S  O F F

GAMi IA L  I  NEAR

G A M M A  E L A C K  S T R E T C H

B e l o r  c o o l a n d s  v a l  i d  a f t e r

A : C  m e n u  s e l e c t

M o d e  s e l e c t i o n s  w r t h i n  m e n u
A L C  P E A K

ALC NORMAL

A L C  A V E R A G E

R E T U R N  T O  ( A L L  O F F )  M E N U

M a n u a l  g a t n  m e n u  s e l e c t

M o d e  s e l e c t i o n s  w r t h t n  m e n u
O  d 8  G A I N

+ 1 2  d B  G A I N

+ 2 4  d B  G A I N

R E T U R N  I O  ( A L L  O F F )  M E N U

f h  i  t e  b a i  a n c e  m e n u  s e  l  e c t

M o d e  s e l e c t i o n s  w i t h i n  m e n u
8AY

CAB I Tt

sutt/

R E T U R i l  r 0  ( A L L  o F F )  M E N U

F u n c t i o n  c o d e
A 9  A 1 0  A 1  1  A t z  A 1 3

0 1 0 0 1
( S a m e  a s  I V C  A L C  N 0 R M  c o m m a n d )

0 1 0 1
( S a m e  a s  T V C  G A M M A  \ t H I I E  S I R E T C H

0 1 0 1
(  S a m e  a s  I V C  G A M M A  r . / H I  I E  S I R E T C H

0 1 1 0
(Same as  IVC GAMMA N0RMAL

0 1 1 0
(Same as  IVC GAMMA NORMAL

0 1 r 0
( S a m e  a s  I V C  G A M M A  E L A c K  S T R E T c H

0 1 1 0

I
conman0  )

I
command  )

n

command  )
n

command  )
I

comnan0  )
1

( S a m e  a s  I V C  G A M M A  B L A C K  S I R E T C H  c o m m a n d )

the  CTVC i s  co i l anded  t o  t he  A tL  OFF  H t IU

0 1 0 0 0
( S a m e  a s  I V C  A L C  p E A K  c o m m a n d )

0 1 0 1 1
(  Same as  IVC GAMMA 1, , /H  I  TE STRE TCH comnand )

0 1 1 0 0
(Same as  TVC GAMMA NORMAL command)

0 1 1 0 1
( S a m e  a s  I V C  G A M M A  B L A C K  S I R E T C H  c o m n a n d )

0 1 1 0 0
(Same as  TVC ALC PEAK command)

0 r 0 0 1
(Same as TVC ALC f , l0RM cormand)

0 1 0
( S a m e  a s  I V C  G A M M A  U H I T E

0 1 1

1 l
SIRETCH commEnd )

0 0
(  Same as  TVC GAMMA NoRMAL command )

0 1 1 0 1
(Same as  TVC GAMMA BLACK STRETCH conmand;

0 1 0 0 1
(Same as  TVC ALC N0Rt r {  cormand)

0 1 0 1 0
(Same as  TVC ALC AVG comand)

0 1 0 1 1
(Same as  TVC GAMMA WHITE SIRETCH co l rn rand)

0 1 1 0 0
(Same as  fVC GAMMA | IORMAL command)

0 1 1 0 1
(Same as  IVC GAMMA BLACK SIRETCH conmand)

0 1 0 1 0
(Same as  IVC ALC AVG connand)
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@
C A I l E R A  C O I 1 M A N D

r,A
I \-1T/ l\y

f l,el| e, lTa-ft ,a fl-All
I  tqlE/t  '  (=; I  t (E))t  |  (E) |  l (EDt I
l l . g / l rE ,  r i  l lV  l l . € / l l
t l=1_s:s1-u {s. :cr  LLI f f_U ,soz,  l l  ,soj ,  I l

-
inx l
I  N i l t  | lN  I
I \Ull_Uyl I
|  ' v ' l
(_r-s?"l-,

P A N , / I | | l  F n , -  \

R I S E T  V  F ^ E  V
2 0 0 f 1  t R t s
I N  V  O P E N  V

T  I L T
U P V

H I C H

R A T  E

R

I

C

H

T

I
, l
E i
F l
T I

" l
I L  N E A D    O U T  A  C L O S E  A  D O W N  1

A L c - . _ - - - - . ] c A H H A _ - . - - - - - - - . - - - - - l

. _ Srlt lrTFR ON BARS .:r _;\l{ELl( Sr

I  8 c ,  I  I  1 6 2 6 .  P N L r  I

0 ro r t e r  pane l  sw j t ch  f unc t i ons

The Shutt le Color T= :vis ion Camera DECAL was designed to assist  crew
members  in  the  ooera : : i  o f  the  new Shut t le  So l rd -Sta te  Co lor  Te lev is ion
Cameras .  The d :ca l  rs  : :a ted  on  the  A7 Pane l  and w i l l  be  usec j  in  con junc t ron
with the swtch S45 tr--c. .rgh S50 push button indicators to help provide crew
members with a referer:e to indicate CTVC menu and mode seleci ions. There are
four  menrs  and ih ree  -cJe  se lec t rons  per  menu wh ich  are  as  fo l low,s :

rt:NUS MODE SELECTTONS--------1
' 1 .  

2 .  3 .
I  "  BAL ' -  - r  BAY CABIN SUN
2-  MAN GAIN -  J  OdB +  1  ZdB .24d8
3. ALC -- l  PEAK NORM AVG
4. (ALr OFF) - -.' SH',IITTER ON/OFF BARS ON/OFF GAM BLK STR/Linear

The CIVC menu sei:c i ions ALC, MAN GAIN, and BAL can be accessed by
pressing ei ther switch S45, 546. cr S47. The ALL OFF menu can be accessed by
deseleci ino whichever switch 545, 546, or S47 is i l luminated. The ALL OFF
menu wi l l  be used as a siart ing qr int  for ground control lers to imolement upl ink
commands. After moce select ion is completed, the menu switches should be
returnec io the ALL o::  menu. The previously selected modes are st i l l  act ive.
ALL oFF means ihat al  three menu seleci  push button indicator larnps (ALc, MAN
GAIN. BAL) are off .

Figure  L6-25. -  Paner  AZ swi tches / labe l ing  w i th  c rvc  deca l .
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r ' , lenu Select ion ixamole
commanci ing the c j -vzc i r to  an Autornarrc L ioht  contro l  (ALc)  r renu can be

accomc i r shed  by  o .ess rn :  swr t ch  545  ( t he  oush  bu t ton  i nd i ca to r  w i l l  become
i l luminated) .  At  th is  oc i r : t  the crew member can seiect  one of  three ALC mode
se lec t rons  PEAK,  NORM.  : r  AVG by  p ress inq  sw i t ch  S4g ,  54g ,  o r  S5C,
resDe : t r ve l y ,  wh r :h  w r l l  : : : n  i l l um ina te  i nc i r : a t rno  the  mono  qo io r - rp -

MENU

A L U  ( O n l

MODE SELECTIONS
. L . J .

PLAK NORM AVG

Exrt ing the above ALC . .enu can be accompr ished by er ther  pressrnE swi tch
s46  (MAN GAIN  menu  se iec r )  o r  sw i t ch  s47  (BAL  menu  se rec t ) .  pno r  t o
se lec t i n !  e r t he r  t he  MAN GAIN  o r  BAL  menu ,  ex i t i ng  t he  ALC menr  can  a l so  be
accomDhshed  by  p ress i ; - :  sw ich  S45  a  second  t ime .  p ress ino  sw i t cn  S45  a
second i ime causes tn:  3. . isr ' r  but ton indicator  lamp to ext inoursn ar . \ !  re turns the
CTVC to the ALL CFF men; .

The  MAN GAIN  anc  BAL  -enus  a re  se lec ted  anc  dese rec ted  i n  i r e  s im i ra r
manner  as  I n  t he  above  examDle .

Af  ie r  menu and mode se lec t ions have been
macje ,  a lways re turn  the menu se lec t ion to  the
ALL OFF menu.

ALL OFF MENU
To enter this menu the crew member deseiects the selected ALC. l lAN GAIN. or

the BAL menu. When none of ' .hese three switches are i l luminated. the crew member
has entered the ALI OFF meiru. At this point ihree additronal modes can be selected.

.  Pressing switch 548 tums on the ant i-vert ical  smearing SHUTTER wheel.
The switch S48 wi l l  be:ome i l luminated. The SHUTTER can be tumed oi f
by pressing switch S48 a second time.

'  The color BARS 0N test pattem can be tumed on by pressing switch 549.
The switch S49 wi l l  become i l luminated. Pressing switch S49 a second t ime
causes the indicator iamp to €xt inguish, tums the coior bars off ,  and
reselects the CWC vicjeo pictr:re output.

' The last mode that is availablc in the ALL OFF menu is the selection between
GAM BLK STR (Gamma Black Stretch) and Linear. GAM BLK srR is the
normal operating mode wirich is indicated by switch S50 illuminated. When
first entering the ALL oFF menu, switch S5o will be illuminated. pressing
switch S50 wi l l  ext inguish i ts indicator lamp and the camera enters the
Linear mode. To exi t  rhe Linear mode and return to the GAM BLK srR
mode, press swrtch S50 a second t ime. This causes switch S5O to
i l luminate and places the camera back into the normal operat ing GAM BLK
STR mode.

Figure  16-25. -  Conc luded.
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FOCUS

ZOOM

IR IS

SELECT FUNCT

5E LiCT

ssF/sTs

Camera  sw i  t ch  f  unc t . i ons

-  Th i s  i s  a  t h ree -pos i t i on  momen ta ry  sw i t ch  wh i ch  i s  sp r i ng
loaded  t o  t he  cen te r  pos i t i on .  Ho ld i ng  t he  sw . i t ch  i n  e i [ he r
t he  NEAR o r  FAR pos i t i on  w i r r  r esu ' l t  j n  a  con t . i nuous  d r . i v i ng
( i n  t he  app rop r i a te  d i r ec t i on )  o f  t he  f ocus  d r i ve  mo to r  un t i t
a  s top ' i  s  reached or  the swi  tch i  s  re  I  eased .

-  Ope ra tes  s jm i l a r l y  t o  FOCUS sw j t ch .

-  Ope ra tes  s im i l a r l y  t o  F0CUS sw i t ch

-  Th i s ' i s  a  t h ree -pos ' i t i on  t ogg le  sw i t ch .  I t s  pu rpose . i s  t o
enab le  the  SELECT sw ' i t ch  to  conman6  ( l n  a  sequenc ing  fash ion )
e i t he r  t he  ALC,  MANUAL  GAIN ,  o r  BALANCE func t i ons ,  and  a t  t he
same  t ime ,  ass ign  t he  t h ree  assoc ia ted  i nd . i ca to r s  t o  d i sp lay
e  j t he r  ALc ,  t v tANUAL GAIN ,  o r  8ALANCE s ta tus .  ( l f  t he  ruNbr lb l {
SELECT sw ' i t ch  ' i s  i n  t he  ALC pos i t i on ,  t he  ALC s ta tus  w i l l  be' i  nd i  cated by an i  I  lumi  nated PEAK, NORM, or  AVG I  amp.  The ALC
s ta tus  may  be  changed  by  momen ta r i l y  dep ress ing  the  sELEcr
sw i  t ch  .  )

-  Th i s  i s  a  two -pos i t i on  momen ta ry  sw ' i t ch  wh i ch  i s  sp r i ng
loaded  to  the  uP  pos i t i on .  I t  wo rks  i n  con junc t i on  w i l r r  f f r e
FUNCTI0N SELECT sw i t ch  to  co rnnand  the  ALC,  MANUAL GAIN ,  and
BALANCE func t i ons .

-  
I ! 1s  i s  a  two -pos i t ' i on  t ogg le  sw i t ch .
STS -  5 -b i t  l oca t i on  code-  ( shu t i l e )
SSF  -  7 -b i t  l o ca t i on  code  ( s ta t i on )

F igu re  16 -26 . -  Conc luded .
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16 .7  .7  .3  Te lemet ry  V ITS

99t . f1  te lemet ry  i s  inser ted  jn to  the  ve r t ' i ca l  i n te rva l  du r ing  l i nes  12 ,  14 ,16 ,  17 ,  and  18 .  The  TLM assoc ia ted  w i th  each  o f  these  t jnes  i s  lens  da ia ,pan/ t i l t  da ta ,  camera  opera t ing  mode data ,  camera  address  and s igna l  tono jse  (5 /N)  da ta ,  and  tempera tu re  da ta ,  respec t i ve ly .
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l ' g  d a t a
l u t

r S C  1 8 6 1 r ' 0 9 1  l 6

F igu re  16 -28 . -  t j ne  14  pan / t i l t  da ta  f o rma t .

1 2  b r  t
b l n a r y

d a t a

l l l l i l i l i r
UiU It] II
2 4 . 5  p s
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17  camera  ID  da ta  fo rma t .

F o r  s p a c e  s t a t i o n  t h e
c a m e r a  I o c a t i o n  s h a l l  d i s p l a y
7  b i t s  r a t h e r  t h a n  5  b i t s .
T i m i n g  s h a l l  c h a n g e  f r o m
1 7 . 6 4  p s  t o  1 8 . 6 2  p s  a n d
2 7 . 4 4  g s  t o  2 8 . 4 2  p s

H o r i z o n t a l
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5 V

P u l  s e  s r d t h  m o d u  i  a t e d  c a m e r a  t e m p e r a t u r e
t e l e m e t r v
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+  M r n  r r d t h  =  1 . 9 6  p s

H o r i  z o n t a l
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11 76 Ps

F igu re  l 6 -31 . -  L i ne  18 camera temperature.
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16 .7 .7 .4  Pan /T i l t  Con t ro t

The  CMD/TL I , |  p rov ides  the  c ' i r cu i t r y  t o  decode  the  remote  pan / t j l t  ( p /T )  com-
mands  and  to  genera te  the  pan / t ' i l t  con t ro l  c l ocks  ( f  as t  and  s low)  unO ' t f , e
rese t t ab le  coun te r s  t ha t  de r j ve  re l a t i ve  pan  and  t i t t  ang les  f o r  i nse r t j on
on  l j ne  14 .  The  remo te  commands  cons i s t  o f  p /T  f as t ,  p / i  s i ow ,  p /T  rese t ,
pan  r i gh t '  pan  1e f t ,  t i l t  up ,  and  t i l t  down .  L im j t  iw i t ch  c l o i u res  asso -
c ia ted  w i th  the  PTU a re  a l so  accep ted  by  the  CMD/TLM p rocesso r .  These  a re
the  r i gh t  and  l e f t  l im i t  sw i t ches  and  t he  up  and  down  l jm i t  sw j t ches .  I f  aI  im i t  sw i t ch  i s  enab led ,  t he  P /T  con t ro l  c l ock  w i  I  I  be  i  nh . i b . i t ed  and  t hepos i t j on  coun te r  w i l I  s t op  coun t i ng .  The  P /T  con t ro i  p rov ides  an - i ' l - b i ;
coun te r  t o  mon t ' t o r  pan  and  t i ' l t  pos i t  j on .  I t  a l so  gene ra tes  a  s i gn  b i t  f o r
the  coun te r  t o  de te r ^m ine  the  d i rec t i on  o f  mo t ion  away  f rom ze ro .  A  p / r
rese t  conmand  rese ts  the  coun te r  t o  ze ro .

16 .7 .7 .5  Lens  Mo to r  Con t ro l

The  C I ' ID /TLM p rocesso r  a i so  p rov ides  the  necessa ry  c i r cu i t r y  t o  decode  and
enac t  l oca l  and  remote  l ens  mo to r  commands .  These  commands  a re  i r i s  open
and  c lose '  f ocus  nea r  and  fa r ,  and  zoom jn  and  ou t .  As  i n  t he  p /T  co rnmands ,
t he re  a re  end -o f -mo t i on ' l im i t  sw i t ches  assoc ia ted  w i t h  each  o f  t hese  com-
mands .  The  C I4D/TLM p rocesso r  responds  to  these  commanos  ano  genera tes  the
necessa ry  mo to r  d r i ve  c lock ing  s igna ls .  Each  mo to r  requ j res  i ou r  sepa ra te
c locks ,  each  a  d i f f e ren t  phas i .  i i r e  r e l a t i onsh ip  o f  t he  phases  o f  t he
c locks  de te rm ines  t he  d i r ec t i on  i n  wh ' i ch  t he  mo to r  w i l l  t u rn .  The  f ocus  andzoom moto r  con t ro l ' l e r s  run  a t  I 20  Hz .  The  i r i s  mo to r  con t ro l l e r  on  the
o the r  hand  ope ra tes  a t  two  ra tes ,  120  Hz  and  60  Hz .  Un l j ke  the  focus  and
zoom con t ro l s ,  t he  j r i s  con t ro l l e r  a l so  responds  to  open  and  c iose  commands
f rom the  ALC/AGC con t ro l .  Commands  f rom AL t  w i l l  au tomat ' i ca l l y  se lec t  t he
I20  Hz  c lock .  Loca l  o r  remote  commands  w j l l  au tomat i ca l l y  se lec t  t he  60  Hzc lock .  I n  add i t i on ,  t he  remote  o r  l oca l  commands  w i l l  cause  a  command  to  bet ransmi t ted  to  the  co rnmand  decoder  tha t  w i l l  f o rce  the  camera  i n to  the
manua l  ga in ,  0  dB  mode .  F i na l ' l y ,  t he  i r i s  con t ro l  l e r  w i  I  I  r espond  t o  a  puse
t ransmi t ted  j us t  p r i o r  t o  powerdown .  Th i s  command ,  pOwER OFF PRESET,  j s
l a t ched  and  fo rces  the  i r i s  t o  c lose  a t  t he  l ?O-Hz  ra te .  Enough  t i r ne  i s
a l ' l owed  f o r  t he ' i r i s  t o  c l ose  f u11y  f r om a  f u l l y  open  pos i t i on  be fo re  power
i s  l os t -  The  focus ,  zoom,  i r i s ,  and  shu t te r  i n te r i ace  to  the  l ens  assemb ly
i s  made  v ia  gea r -d r i ven  s tepper  mo to rs .  One  mo to r i s  ded  j ca ted  to  each
func t i on  o f  f ocus '  zoom,  and  i r i s .  A  second  se r ies  o f  t h ree  gau r t  a t taches
to  th ree  po ten t i ome te rs  to  read  a  vo l tage  i nd i ca t i ve  o f  pos i t i on  o f  f ocus ,
zoo l t l '  and  j r i s .  

.The  vo l tages  a re  shaped ,  se lec ted  v ia  ana log  sw i t ches ,
rou ted  to  the  A -0 ,  and  even tua i l y  ou tpu t  as  a  se r . i a l  da ta  s t i eam.  A
rotat ' ing shut ter  wheel  (not  shown in  f  igure 3-32)  ' is  located beiween the
lens .  assemb ly  and  the  CCD senso r .  The  i e rvo  d r i ves  the  shu t te r  whee l  i n
synch ron ism w i th  an  ex te rna l l y  f u rn i shed  ho r i zon ta l  sync  pu1se .

The  shu t te r  whee l  i s  d r i ven  under  i ns t ruc t i on  o f  i t s  Ha l l  e f f ec t  senso rs  v . i athe  conmuta t i on  l og i c  and  FET sw ' i t ches .  One  o f  t he  Ha l l  e f f ec t  senso rs  i s
used  as  I  phase -genera to r .  The  ou tpu t  o f  t he  phase  de tec to r  i s  l ooped
around  v ia  a  d i f f e ren t i a l  amp l i f i e r ,_a  Power  O i  nmp,  to  con t ro i  t t r e ' speed  o fthe  mo to r  as  shown  in  the  f i gu re  16 :33

16-70



SHUTTLE OPS ORIG:  MOOLCHAN CCTVINCO/C0MM/JSC-18611  12131 /93 :  BAS IC .  REV D .  pCN_Z  SCp  i 6

1 8 6 1 1 1 6 3 5 .  l 5 0 r  I

Figure L6-32.-  Lens.
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L6 .7 .7 .6  Co lo r  Ba r  Gene ra t i on

The  CMO/TLM p rocesso r  con ta ins  the  necessa ry  t im ing  requ i red  to  genera te  the
co lo r  ba r  t es t  pa t t e rn  f o r  j nse r t i on  i n  t he  down l i i t <  v i deo .  I t  i ons i s t s  o f
seven  d i s t i nc t  co l o r  ba rs  w i t h  a  du ra t j on  o f  7 .52  psec  each .  The  co lo r s
f r om_ le f t  t o_ r ' i gh t_a re  g ray ,  y€ l1ow ,  cyan ,  g reen ,  magen ta ,  r ed ,  and  b l ue .
See  f i gu re  16 -34 ,  SMPT co lo r  ba r  pa t te rn .

SHUTTLE OPS 0RIG:  M00LCHAN
NC0/COMM -  1861 I l? /31 /93 :  BASIC.  R PCN_7

. R A Y Y E L T O I { C Y A N GRE EN M A G E N T A RED B L U E

Etu t ELACK MAGENTA ELACX CYAN BLAC K GRAY

I WHITE a ELACK
1 . 5

8 L
i 5

3L I

5

] L r

i l j

ELACK
1 . 5

V

I

A  -  9 . 4 0  p s
B  -  7 . 5 2  p s
C  -  2 . 5 1  p s

l c  l c  Il c

D  -  1 0 . 3 0  m s
E  -  1 . 2 1  m s
F  -  1 5 . 4 1  m s

N O T E S :  1 .  V e r t i c a l  b l a n k i n g  p e r i o d  =  2 0  H  ( 1 . 2 7 1  m s )
2 .  H o c i z o n t a l  b t a n k i n g  p e r i o d  =  1 0 . 9  p s

Figure  16-34.  -  SMPTE co1or  bar  pa t te rn .
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16 .7  . 7  . 7  Power  0N  Rese t

Dur ing  powerup ,  a  POWER 0N RESET s igna l  i s  rece i ved  by  the  cMD/TLMprocesso r .  I n  add j t j on  t o  i n ' i t i a l i i i ng  t he  CMD/TLM ro r  p rope i ' ope ra t i on ,
the  s ' i gna1  a l so  con f i gy rgs  the  ope ra t i i g  nodes  o f  t he  camera  to  an  i n i t " i a lknown  cond i t i on .  The  GMO/TLM w i l l  r ese i  t he  camera  as  f o l l ows :

Manua l  ga in  mode  se lec ted
0  dB  mode  se lec ted
Co lo r  ba lance  -  Day l i gh t  se iec ted
Shu t t e r  -  D ' i sab l  ed
Garnma - L' inear
Co  I  o r  ba rs  -  D ' i  sab l  ed
Pan / t i l t  con t ro . l  c l ock  -  D i sab led
Pan / t i 1 t  pos i t j on  coun te r s  -  D j sab led
I r j s ,  f ocus ,  and  zoom mo to rs  _  O i sab led
command  rece i ve r  coun te rs  and  sh ' i f t  r eg i s te rs  -  c l ea red

16 .7 .8  Svnch ron i za t i on

The  c rVC  compos i t e  v i deo  ou tpu t  may  be  synch ron i zed . i n  f r equency  t o  t hemas te r  compos i t e  sync  s i gna i  d i s t r i bu ted  t h roughou t  t he  o rb i t e r -by  t he  RCu .Th is  s igna l  a l so  p rov ' i de i  camera  co r f imand  da ta  F rom bo th  g round  and  c rew.  Inthe  even t  o f  l oss .o f  mas te r  sync ,  t he  c r vc  w i l l  con t i nue  t o  p rou ide  NTSCcompos i t e  v j deo  s i gna l  wh ' i ch  con fo rms  t o  t IA  S ID  RS-170A  bu t  wh i ch  i s  asyn -ch ronous  w i t h  t he  ba lance  o f  t he  o rb i t e r  v i deo  sys tem.  See  r i gu re  16 -35 .
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16 .7 .9  RGB V ideo  P rocess inq

The v ' ideo f rom the green channel  generated f rom the ALC/AGC f . i rs t  undergoes
a  one - l i ne  de lay  t o  p l ace  j t  i n  phase  w ' i t h  t he  red  and  b l ue  channe l s ;  t t r eg reen  channe l  CCD has  been  mechan i ca l l y  d i sp laced  by  one  l . i ne  t o  pe rm i t
deve lopmen t  o f  t he  ve r t j ca l  con tou r  s i gna l . '  F rom th j s  po in t ,  a l l  t h ree
componen t  channe l s  (RGB)  unde rgo . i den t i ca l  p rocess ing  and  p rov ide  t hefo l ' l ow ing  f unc t i ons :

o Aper ture comDensat ' ion
o Garnma compensat i  on
o  B lack  l eve l  r es to ra t i on
.  B lack /wh i t e  c t  i pp ing
o  SMPTE co lo r  ba r  genera t i on
o  V ideo / co lo r  ba r  sw i t ch ing
o  Sync ,  V ITS  and  d i g i t a l  da ta  i nse r t i on
o  Sync  and  co rmand  l j ne  rece i ve r
o  NTSC and  RGB l ' i ne  d r i ve rs
o  Ver t i ca l  con tou r  qenera t i on

16 .7 .10  NTSC Co lo r  t ncode r

Th is  i s  used  to  conve r t  red r  gFeeh ,  and  b lue  componen t  v1deo  s igna ls  to  acompos i te  v ideo  s igna l  encoded  in  NTSC fo rma t .  i t r e  encoder  con i i s t s  o f  twoma jo r  pa ths '  t he  l um inance  channe l  and  the  ch rominance  channe l .  go th  chan-ne i s  r equ i re  i nd i v i dua l  ma t r i xes ,  1ow  pass  f i l t e r s ,  and  modu la to r s .  Themodu la to rs  a re  used  to  genera te  ch rominance  s igna l ' ( ; ; i r ; - i ; r o rma t ion ) .
Fo l ' l ow ing  b lank ing ,  t he  ch rom ' inance  s ' i gna l  j s  i un rmed  to  the  de layed
lum inance  s i gna l  t o  f o rm  the  NTSC comp6s i t e  v i deo  s i gna l .  The  H iSC  s i gna l' i s  sen t  t o  t he  RGB v ideo  p rocesso r  where  j t  i s  ou tpu i  f rom the  camerath rough  t he  NTSC ou tpu t  d r j ve r  c j r cu i t r y .
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Figure  16-36. -  NTSC/green v jdeo ou tpu t .

F igure  16-37. -  Camera  lens  capab i l i t y .

16

Compos i te  p ic tu re  s igna l ,  nomina l
b lack  nega t ' i ve ,  mu l t ' i p lexed  w i th
i nformat i on.

lV  P -P  in to  75 -0HM
fo ' l l ow ing  ve r t i ca l

l oad  impedance ,
i n te rva l  t e lemet ry

Ver t i ca l  in te rva l
I  ine number

F ' i e  I  d
number

S igna l  j n fo rma t ion

11 r /2 CAMERA CONTROL COMMANDS

T2 r /2 LENS FUNCTION STATUS

t3 L/2 CAMERA CONTROL COMMANDS

L4 L/2 PAN-TILT ANGLE STATUS

t6 L/z CAMERA STATUS

l 7 L/2 CAMTRA LoCATI0N -  S /N  iDENTIF ICATI0N

18 r /? CAMERA IEMPERATURI VIA Pl. lM SIGNAL

19 I VITS-MOD.  STAIRCASI ,  2T PULSE,  AND
8AR I,I I NDOl.l

2 V ITS-MULTIBURST

Paraneter Hor i  zonta l
(deg)

Vert i ca I
(deg)

ZOOM II{ 10 .6 8 .0

200il ouT 77 .0 51 .0

FOCUS DISTANCE I foot  to inf in i ty

F-STOP F1.7  to  F16

FOCAL LEI{GTH 5.5rm to 47nm

2001'l 8 .5  to  1

L6-77


