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I N T R O D U C T I O N  A N D  St~ M M A I -  Y

The a i r c r a f t  n- i iss i  in s rep ~r t ed  h - r e  ‘ A ’ et C  per~ r n . ’ . as  part  of

APG l ’ s ongoing  m easu r em en t .  or  ~~~‘ r . im app i t’: r~ he  I ’ .’-~A F ~~~~ pL~t f or m

N K C _ I 3 ~i , S / N  ~ 5 - 3 l Z ( ~. One pu r p  i.e i f t h I s  ~i r  g r i m  i s  •

In~ r a r e d  s p e c t r a l  si g n a t ur e s  and spa t ial  br i g h tn e s s  d i s ’ z 5 , . t i  f l ~ ‘1

.ii rc  r i f t  t a r g e t s , and - i f  e a r t h  s u r f a  e , ~ k v  and  n-~e~e i t  ..l ..~~~i . .. .~l d u d

b a c k g ro un d . .  An i t h er  ~ )al is t h e  m e a s u r e men t  I f  • : : . •  in t t’ :~~~: t , if

m t  m i r e d  emi s s ions  in  au r  ira , and in pa r t i c  ula r .m S s e i . . S ‘ ne  ‘e r i l n ir a l

~rn: spatial  cor r e l a t i o n  between •~l I r o r a I  en e r gy  inpu t s and in!  r a r e d

.*miasi  n a .  A l i s t  of t he  dat . . .  f l i g h ts  in wh ich  Ph~~t Met  r-~ s p a r t i c i pated

in  t h e  r e p o r t i n g  p e r i o d  is  in T ab l e  1.

SInce  the  t ar g e t  m e t a t l r r r n r n t a  a r e  mad ~~~~~~~~~~ p a r t i a l l y - a  - r b in g

.m . n i . . .ap h er e  n sources  of v a r ia b l e  i c o r n e t r v ,  ‘hr ap p ar e n t  in t en a ~t y

d e p e n ds  on t a r ~~e~ r a n g e  and a spec t an g le .  Ph to~~ rt  r i c a ’ p r i n c i p - i l

c m t  r i b ~;t~ in t o  t h e  ~ i gn , mt ’ I re p r o~ r am  w a s  to  d e t e r m i ne  tIIr- ta r~~r t ’ s

r a n g e  and or i e r .t at i~~r. r e la t iv e  t o  the  da ta  pl a t f o r m .  In the  au r o r a l

a er ~ es ,  f l i g h t s  ~ 2(~ to ~ 27 ari d J O ’ -  t i  0 11 , we pr - m v i d e d  inf o rm ~t i  mn

~h ‘u~ t he  ap a t i a l  and •e mp  ir a l  r a d i a n c e  ~f t he  v i s i b l e  au r  ‘ m m  tha ’

~n d i c a t e a  p a r t i c le  e n e r gy  input  i nt i the uppe r atm  i M p h er e .

The i n st r u rn e n t a t i o r .  d e ve l  -5pr d f ..r b i t ’r. p r o g r a m s  m d  ope ra t ed

du r i n g  the  fli g h ts  r e p o r t e d  h e r e , and the  data  r e d u c ti  mr method s

emp l  ove d , a r e  sub s t an t i a l ly  the  same as t h o a c  used p r .v .  m i s l v ,  as

r e p or t e d  in  R e f e r e n ce s  1 ..nd 2 .

A a r c  o r . d ,m r v  gr ~al of t h e  a u r o r al  fli gh t s  wa s  simn u lt an e  )lI~~~me .i surc -

if a u r m r a l  r a d i a n ce  . i i s tr i b u i n s  b y the  DMSP Block 5D F l , po la r

o r i o i t i n g  s a t e l l i t e  and b y fl h - -5~~m m e t e r s  i n n i a rd the ‘ii r - r . i f t . D u r i n g

5 5j 0 f l $  820 , 821 , ~24 and 82 1 au r or a l  i n t e n s i t ie s  IPC ‘ i p~ were

n r . , sur ed  by a i r c r a f t  and sa te l l i e ph ot o m e t e r s , w h i ch  shoul d r esu l t

ir  -i ‘ i l i h r . m ~ -. or i f t he  sa t e l l i t e  s e n~.o r a~~a in a t  p ar • I d l e - m n d m i c e d  a i r

fl . t e~ en v . R e~~~Ps  of thi s c o - o r d i na t e d  e x p e r i m ent  and ot h e r

ri -. ea s u r e r n e r ’s on a ur or a  will a ppear  e lse w h e re . 

--~~ ~~~~~~~~ - -
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Secti on Il of thi s r epor t  d - m e u r i I e n t s  t he  desi gn , f a b r i . .  , t t  ~ofl and

I n i t I ~L 1 f i e ld  a p p l i c a t i o n  it an  optical co- . t li gn r n e’nt s y s tem , U 8( • ’ l  to

b r e s : g nt  an i n :r ~ red r . t d i - - t r .e t rr , .t v i s i ble w , m v e l  c n g t t i  pn ‘‘ - m n it - ’ c - r

.t n ( :  ‘he vidic  mm c t r n e r . t . b~r au l t s  of I . t b o r ~t t ,r ’; t e s t s  of p r ~ : s : - ’ n and

‘tie r i t o  n u n d e r  f l c l d  c ond lt i  ‘ms r e  r e v iew e d , A l s o  i n c l u d ed a r c

s c h e n i at i  d ia  m~ r .~ ms and p~~~’ ~ r ap h~ of ‘he all  c n e  r and ~t s ope r . t - m n .

Sect ion  I I I  d e e c i  r i~~r a  r e c en t  n i ’ m d i f ~c~m t i  ‘y : ~~ t i  t t I e -  a i r  r :m 1  v id ic  m

(A ~~r m r i f t  Sv s ern P — 2 0 ’~) wn i c t i  i mp r ov e  .t s  C f l V - m t i .  c - n e -  ss  t i m  d e - ’ c - m n u n : n g

v i s : b le  . m u r o r a l b t -~ ~h ’ n r N M  d . s t r lb : I t - I  or .s. h-  ‘ ‘ m~~ r m -, hs  of t v t i u .. .m l  v i d e o

f r  m n i e s  r e co r d e d  l i r i n g  ‘n”  A p r i l  I 0 7~ ~ lt ~~ l~ Se r : c - m a r c p r e ’ s c - n t c - d .

R :inge  and a sp e c t  f o r  v i  r ious  i i  rc  ~ . i t t  t .1  r . .~c • ’ s w e r e -  ca lc ul a ’ ed

f r  m i  n i e l s ur e m en t s  if : m n o r - m x m n . ,, ’v n v  32~ p h ‘t ~‘r . p }:ic f r : i r n e s  r e - , or dt’d

d u r i n g  ~he.e and  vn. r l i e  r ~I 1 h ~~ 
• s e r i e s .  . r C  c u : n p  ‘ c-  r p r o g r i m  R e t  11

p e r f i r r n s  t h e s e  ~a l c i ~i - t t : o n s  w a s  m o d l f i e ’c i  • 0 p r e ’. - :  ‘ t h e -  D t . m  :n  t h e

r ::- n r —  ‘ f — r e f e r e n c e  if t he  ‘ .m r~~c. ’ . Th e -  to , :  - :1  m t o :  i r : f  ‘ m i  t t o  ‘r . i n ~
‘II ’ -  s l . i m + r a n . . e  be tween  ‘h e ’  t . m r ~~et a nd t n : r ~i r t - i s: i ,  - t r o r - m O i  ‘i i i -~~c r s , the -

I ‘m - 1 t i  ‘n it  the i r i f r . . .  red a r m s  i-s ui c a r ’r s l a n  co or  ‘: i : -
~-~ ! c - m, , and rol l ,

ti: ’ ~: - m m d  yaw a n g l e s  1 ‘ h e -  obser i .- a t t o n  l i n e -  - i f - s i g~-.t .  Ph ‘ c r . p h~ c

p r l n ’s if a i r c r a f t  t .m r~~e t c  .~nd b a c k gr ou n d s , p r c n red t r  n ‘h e  r :~~.n . e 1

1’ mm:  u rn s , and  ‘h i - ran. ’- i a spec t  i r f  ‘ m m ’-. - r  w er ’ -  • r a m s n : : t ~ e(~
di r ’-  ‘lv to  AFG . p er s o n n e l .
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h ‘ld e- c i ~~ - m  ‘ I l i l n i  m ’or  m c m i i ’ t’~k’ c u ,: e .r n - m r n m n m . ’!l y h o r i z o n t a l l y  or it

.1 t :  ‘ n m : m ! : - m !  1 S ‘hr  \ - e r ’ ( . 1 1.

.-\1~~(~~N V !  \T  0! !‘H !-I 1 W NCI I

I n P i t -  - ~‘ t m ~~. m ’ .  p o s i t u .  it :  is use ’ ’ !  f ir  f i e l d  c h e c k  of the a l ignm en t

~f ‘ - m c  - m m ’ - b enc h , T h e  t e s ’ is  pe r f - u r m e d  atop the  a i r c r a f t  wi th  the
- - m m .  ;t s  s t . e y ; i ! , r d  ‘ t m r , s - u . r ’ ;~ p m i s t ’ t ‘r ~ ~~~ de s t  r ibed ah o v e,

Thr ‘ ‘e rmc h  u.s  cr e - m : t ’ - m !  s - ‘b , ’ t n t ’  , c : ~ n m , t d  is  leve l  t m i  a few arc m m in
c i t, i e ’ t * _ r ; c Z n  - d i n e ’ .. ’: - mm , us de ’’ e - r n n - m . n e ’ d b y  a sp i r i t  l eve l .  :\ f l a t  m i r r o r

is  n - ;  ‘u’- ’ed -n - t  ‘ r I p  m c !  r c s ! l ni~z it: t !me  f u s e l a g e  , i b - m u : t  1 m e t e r  a f t  ‘i f t he
- - “ mc • 

‘ be~ a !  ‘a! m a  p i - m ed - ‘in ~!ie ~ , c ( ~ a tm ~ c’ n ’- r ug pad f l u sh  a g a i n s t  t h e ’

u c - , b  r~i m ’. ,  e r a !  ‘ m c ’  r e - t o u r t m  m m  ‘ 1:’ f r  ~r u .  lue  m i r r o r  a c q u i r e d .  W };e ’ r t h e

r c ’ ’ - ; r n  e n  ss  : , e i r  j ’n t~ m ’ ’  c o i n :  - l e ’ ~~ Wm ’~ t ic ’  ri r n g m r . ~~1 i rose  h a i r s , t he

n m ’ i n r  - “  P I t t :’’ m s  t : - m r ’ - . m l  ‘ - t ! : ,-  t~~it ie ‘ l l i n n e ’or  . t x m s ,

‘ o x t , V, 
~~

- - - : ‘ d i s ’m u r ’ m irm g ‘im e n i  r r  ‘r , the .led and  autoc o l l i m c ’or

n ’ mm: - - “ - !  • .
~~ 

.: , - r V , ’a r d  pad m n : d  !I’-. e s l e d  ni l m m . ed f l u sh  a g a i n s t  the

m m  1 , ‘f ‘ c- r e i r m m  j m r u e~~ e . . - m i n e : d c ’s wu ’ i n  t }ie ’ c r  m 5~ h a i r s ,  t he

m m ~’oc m l l : r  e ’ - m  m x m S  i s  mm - rm - ~l ‘o f in e r n i r r  ~r pl a n e  and  thus  para l le l

• i ’ s . - : ‘ - m : ’ m ’m ‘ n .  -mm ‘ ii ’-  - e f  pad. f n i~~. ‘he i n w a r d  pad is r e or i e n t e d

~~ • h u s  c m ’ ’ t i ’; . c r. i s  c .  P i r c , , ’r !  .m e-I b e f o r v ,’. t r d  p.ed is l e v e l  in t h e  l e f t —

• m - - ’  r i m  r e m • -  - ‘ m • ,

‘ n c  ‘ - ‘- n : c h  . t l j c t : n n : e - ’ m ’ e~~t .~~b ! i s h e ’ ’! , • m •,, , i u u t m ~ i l l i n i m i t r m r  j~
r ’- n n  ‘u t ’rd  t n ’s m e -  t r — -.- ’ - r ’i ’  m l  - n - c - n - ’  m ’ : - r ;  - in  t h e  a l e - ’ ! .  T h e  s l e d  is

i ‘l ie  c m ’  - n - m ’ - n m m n : ~ an ,i f ’ pad and t he  - m u t  ‘e r i l ij in a ’ i i-

m c i  r r e - ’ : r n  i t m u m ~~r r t m ‘~~ r , m d m  mfl m e ’’- r n- ’- 1e ren c e  m n i r r - m r  i s  a c q u i r e d .

‘,e ’: - h m a  ‘ - i ’ ed , u s m r -~ i ’ s ‘H - r e  a dj u s t a b l e leg . .  un t i l  t he  r e t u r n

i m ~~: , - ~-r  (- a t m . .  :r i ’ ’m w m h  • tnc -  c r ’ s ’  h a i r s .  T h e  P e r c h  m a  l ocked  in th i s

m ’ - s - ’ n - ’ r  f - m r  ‘ m e  r e m m i n d e r  - i t  ~~~ in a t r u n i e n t  c e~~l i gn m e nt  p r o c e d u r e ,

AL I GN  ‘‘F - ’NT O! !{F PI - i O ‘D \ I R  FF 1! -  A N I  \ F RE O  CA M E R A

- ,- - e m ’ - ”  - i l l i n - ;  i t  i t  and  s led  ar e ’  ri-i v~~d ‘a the  f o r w a r d  opening

,~ ~~~~~ ‘i - ’  p a - !  - i  mci ‘ m e  f i e l d  • -‘ti  -ipe’-. :n g -if ‘he ph - i ’ , n n m r t e r  is i l l umina ted

‘m r  - - 1h ‘ ‘ m e a - . ’ - (  ‘Fj n n , ~ m r  . , n r !  •~~ r p - : - ’’ m n i m ”’er  ob~ect j ve lens .  The
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i mag e  of t he  op en ing  a rnDv ed b y  m e a ns  if ma mu r r  r in  t ame ’ ph o to m ’- t c r

m i p t i - e  unti l i t  us  c e n t e r e d  on the  , t u t - m  m l I : u i i t t m m r  r -s~ h m a : r e .  Wht ’

th i s  c m n d u . t i  i tt  u s  a - .-h u e v e d , the r a d i o m e t e r  and p h - i t  ‘i r m u e t e  r e r ’ -  co-

a l i g n e d .

The au toco l l ir -n a to r  a rid s led a r e  • t u r n  moved  ‘o th e  n - r w . ~ rd pad

and the  a ut o c - i ll i m a t o r  beam-n is t h e n  made t m - i  i l l umn i n m . m t e  t ! . c’ v i d c - - i

i me r a  . The po si tion  of the  au t - a  nih i t  m i r  c r o s s  h . 1  r i in m ge m m  t h e

t r lev i~~ion picture ma rks the  p o s ih - in  -f ‘he’ phm t o m e t e ri r a d i on : et e r

f i e l d  ( F i g  7 1, The p o i n t i n g  m i r r  ir s  in  t h e  c , m n : e r t  - c r c  - m d ~u .t ed  t i

‘Pt t i n  the required re la t ive  p osit ;  m t : - m m g  - i f the  nm eg ‘‘i f th e , tu t  m —

- - m l l i m - u t o r  c ro s s  h a i r s  and c a m e r a  f - i c t l  -p lan e ’  r e ’ t u c l e .

When  coalig r iment  has been c ‘mr-n plet ed , the  sled is r e ’  ~i r r. c-d ‘ ‘ i

c i t  opening i i i  t h i  a f t  pad,  C i i r m c i d c ’ : m m  r m i t h e  r e t u r n .  i n - i  - ,- f r o m  ‘he-

r - . d i  m u m m e t e r  r e f e r e n c e  m u m  r r - - r  wi th  the  er  ‘i sa  l ; - t :  r a y e-  r : t t e ~ L~~t t i c

ip f i ’ ,cl b e n c h  h a s  n i t  been mm vt ’c ! d m :  r :r i .n  t h e  p r o c e d u r e .

F ELI) A L I G N M E N T

C ah g n ;m c n t  was  p er fo r m ed  n the -  p e r u  ~l 17 A pr il  - O~ v - t v  I

m m ,  a h a n ga r  ct  Pease  AFI3 , N i l ,  T h e  p h m t  )mete  r was  f m u m i n d  t i  d mu t ’  a s

rnu . .’h is ~ O ar c  m m  . i f t e  r t he  e a r l i est  ‘ - h r  .m - u r - ’ m a l  Qi~n i m t  mj s s u .  ~~~
m : p ar i aon , o n l y  v e ry  s m a l l  c h a n ge s  in  p m m t n t u m n ~ ml t h e- a mn er a

w : th  re spect to  the r a d i o m e t e r  ( t i n e  r e f e m e u : m  e l  were ’  r I e ’e ’ , ‘a b l e . IF. ’

n: m M ~ c i u ~~r,rn ”r ’ i f t i me’  ph ot om e t e r  a r. ew : m : s t r u n : e n m ’ b  W a s  m r ! e - n . t - : m e ’ m i  ;ts

be t  n~ caus e r !  p r i n c i p a l ly  by  s t r a m f l a  m n t r -  4-m u c r d ~‘v i t ~ - m v r m  a m  r ew a

and e m r . i r s  i n :  the  a e r v o !m ; e c - h a n i s n m  ‘ h . m ~ i n t r m m l a m ’ s u : m t e - r n a l  r n ; r r  ‘r ,

A n ’ er  the  ph o t o m e te r  ~ r ou :p  had t a k e n  s ’e-ps to  c - c r r e ,  t t h ear  d u t t  u l t u e ’ s ,

r i - m a t — f l i g h t  a l i g n n m r n ’ ff ~~e ’t dcc  r e a s ed  ‘ a n m  i m p  nm ,

Repea ted  t eat ,  on t i m e ’  r a d i  o n m : c ’ ’ c’ m a l - i n c  i n i d i c - m t ” ’ i  1 ‘ h i t  the-

.e i m c , n r m . n n t - a s s i s t in g  m i r r  r wh ose n o r n m  . 1 iu par a ll e l ‘a ‘ m c  optic axi s

c ” u u i d  i c  r emoved  and rep l i e - e d  r ep r od u.n P l y  w i t h i n  ~~~- 3 a r  m i t t :  and

‘ c- c ri rn p iet e  i n s t r u m e n t , r ep l a c e d  i i :  i t  a ni m u t r i t i n g  p m ) 5  , ‘ : ‘i t t , re -

pr an i l e  cci w i t h i n  c.~ 7 a r c  mi in w h e n  c a r e  was  t a k e n  t a t  n e s s  the

r e t a i n in g  . t r a p s  u n i f o r m i c , ’.

18
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! , z u rr  1 , “ ‘ 1 ’ - - , . ~~ - ‘ u .  - n  ‘ c - n m m m i i , ’ - w i n ~ i t o . ’ I - i n ; : ’  n m

mc i l  p 1 - ‘ - e ‘ ‘ - 1.- I P r - ‘  ‘ ‘ ‘ ‘ - 
- c i I i - c- s t  a mud

• -~‘-I l - ’ -ii - ’ i u l i m r m ‘ ‘n t - ’ ’ i t l e 1 , m ~~~,- i r - i s ’ i  nm
‘, ri ill - r - r ~~ r ~‘ !, . i (  i—~. ‘ ‘ n  ‘l ’ , I 1 , ~~~ t h  1’

• l i ’ - ~~’ s i n n  c~ i ’  u s  c r  ‘ t - , , c b ,  r r i ,
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( L ’l N (  1. 1 ~~ON —

e ’ , cj i g n t ’ r ‘ m c i - , cc c -  r\  cci - , iS hC S , ,  t 1 e  i n h e r e n t  me -~~-i , t n i c a1

m m  ‘ t : e ~ ph a ‘ r m ; e ’ ’ e’r ’ s. r a!m i r a n - t e n ’ s , m d  ~‘ m de ’ -

pi t~~.~ al •y - i !e— r m s .  I m a d e l u t i - i r . ,  t h e  a~ mt - m ,  m l l j n m i , t t ’ i m  t c l e ’sc  ‘me t u r n e d

“i i  ‘a (- p5 -
~~~~~~~ i n .  , t j m i ; s t i n~ the -  at us  m m !  t h e -  p h : i t m . m x n e ’ e ’r . Which  is

5e t i i im , t :n i ’~ ’ ,

1~~:c - o a l i g r m t m ; e n t  sy st em  was  found t o  meet  al l  of t h e  c r i t e r ia

i n  u s e  s p e c i f i e d  a b - m m ’,’r . The f e asi b i l i t y if  r ap i d l y a l i g n i n g  the

a! r c  r . . f ’  m m : a ’ r m m n n e r . s was  dr m m u on s t r a t e ’d . S t a b i l it y (if t i n e  opt ical

~)enic h  and of ; ts  a t t a chmen t  i the a i r c r a f t  was su f f i c i e n t  to allow the

d e s i g n  goal ‘ii a r c  mm p r e c is i o n  to be met .  As expe rience was

.m c q u ir e d  d u r i n g  the  f l ig ht s e r i e s , the  comple t e  c o - al i g n m e n t  pro-

c e d u r e , i n ~ l u d i ng  t r a n s p o r tin g  and i n s t a l l i n g  the  equi pme n t  on the

a i r c r a f t , c oul d be a c m . omp l ish ed  in about 3/4 hour .  Ambien t  l i g ht

u i m M i d e  the h c n ~~,c r d i d  not  i n t e r f e r e  with the  r e a d i n g  of !~~‘u e ’  auto-

-
- a l l i r n : i t - i r  I no  ‘c - a t  j t m fu l l  ou tdoors  d a y l ig ht  w a s  m a d c ’I . 
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\TI01 -c—~ TO 1 1  ~ A l. p OP~A :. \ ‘m!CON S’I’~~TE M

h i . ,~ ‘a ‘ i m n m d m n n  c - n : s ’ r a : n ° cc , cc ‘in c !e .c ’u r e s  in  the  - m r i c r m n a l  d e s i g n
m ! t h e ’  dua l  — f m e ’ l d  ‘c - l e v i s u - m t -  s v c c ’e’ m! :  ‘A’ e ’r e  r u - i f  i r rup le rnen t ed  in  ‘h e -  f i r s

n- ih - c~~” f i ’’~ c- - r ; c ’r i n m ’’ i  ‘mm m d  f i e l d  t e e t m n ~ - . r h e se  i n c l u de  w;c v e’l e ’ rm g ’lm-

:~~ ‘il a ’ i t m ~ ‘ e ’ r s  w .’l ’, . c ’ u t o n .  ‘ m a d v a n c e , m an u a l  - - r m t r  ml of vj r j m . .  mr.

~~~~ 
i n -  - m md a r m  i l lu m i  n.c ~ e’’! r e - ’ - - I ‘~ or  t h e  rio r row fi eld )p tacs. ~ ect ~ on h I  I

- t  ~~, t  1 rm ’ m i n s  a ‘ir ’ ’- m I c ’m ! d.’~~m r m p t i  -i nn - ‘ f  ~ii e s y s t e m  d e a i - ,~n and i’m

e- w -f  ‘ pe r ! - r n u :  uu e’ i n  r i m  ~! - : m i n . . n  irm a ~es of weak  i i i  r - i r . m l  b r m  —

fl e M S  ci s ’ n i - m ’ m ’ q ,

i- ’: F

! m - ’ e’ t- : r r e n : ,  e- f m l ’ er s f m r  ‘w - w . m v e l e n c i ’’ ! m s  w e ’r e -  s p e c u f u e d  and  p m

in ~ !‘- . c r r  As~~ m~ m . c ’ e ’ c c , ( ‘ ‘nm ‘ r i , MA, h ?me ’~~e f i l t e r s  -.sola ’ ’- t hc

r e - I  c t ’v c l v  I ‘ i nm~ ~ i i v e ’ r !  ~ 
1 1 

~ ~~ 77 k~~ and  01D -  3P ( ‘  100 ~-~ l a! i n m m

e m i t s - C m in s  t r 0 m m  ‘he ’ pr - r u m ’ f l m : m’i r e a i. ence  -if m m :  i ! e ’ c - : I ; t r n i t r o g e n  at

a l t  m r ’’ r - n m ’ !  m n ~~~e r  w a v e l e n m ~~’hs , h’ ime p r — i m p ’ e ,n i s s i on s  t awa rd th e

h I - m e ’ . n i r : n c u r - i . m l l v  N ’
~ F i r s t  F ’ g M m v e  b a n ds , a r c  m a o l a f e d  by  a b road

b and  sc- ; “‘  ~l a a c c  t i l ~~’-r . C r m ’m c a l  c h a r a c *e r i c c t i c a  -if the  f m l t e r s  a r ’

r m  7 c ’~ j ’ : Thi n i l ,  ~~. i x , i ’n m m ! r .  of ut  m r  m l  i ma g e  m y  r e - c o r d e d

‘! u r m n - c  ‘he - \ n r n l  1 1 7 1  f l i~’ ’ ’ c in ‘‘in m : m f m l ’ r r en !  .‘mnd w m ’h each of • !n ~-

f u l ’ e r c  in  m - c i ’  mr ’ ,-’i r P  q h i w r i  in :  Fj ~~’ : r e ’ s  ar i d ~~ .

- - ‘ i - I c -  ,~~, ~~‘ n m n ’ r ’ i i r v  mf m i ’ r r  C h a r a c ’e r ist i cs

. n ~~~m . 9 q~~ i nn T r a n sr r i i s q u r’m

~~~~~~~ X~ -‘
~ ~~m r , -  ~~~~~~r T ~~~e F W H \ t ~~~ ____

ç - :n ’r ~~~ r~~rm m e 20 I) , ic i~ ( c S 7 7 t

~ - OH - 
1
~~, : n m t e r f e r e t m  c 0 . 8 1  t 300 1

‘. ‘ - l e c u l a  r I ’v e , ~ c~l - - “ l 4~~O 0 , hn~~ ~ l 4  & 4 2 7~~t
‘ ‘  n -~~ ‘‘-  j~ ( n _~ ~h

‘fl 



G A I N  C O N TR O L

The L~ IT v i d i c o n  came ra as d e l ;v e -e - d pr ovides  b ‘ i .  , i u t m i n y n  i t i m

i pe r a t i o n , in  w h i c h  the  lens  iri s , i n t e n s i f i e r  h ig h - v  m l t . m g e  and v i d c - a

a m g n a l  p m  n-es  s ’ nt ~ ,c re control led c o n t i n u o u s l y “ is  a f u n c t i o n  ml i npu t

inn c g r - p lan e i r r a d i a n c e ;  ~m nid a manua l mod e , in  w h i c h  t : u , -  ~b l y e -  con-

r - I a  a re  disabled , the  i n t e n s i f i e r  g a i n  is  luxed , and t h e  i r i s  is m i n u a l l v
se t , I’ ‘i a c h i e ve  a d d u t i  ‘n. a  c - m i n t  r ii of the  ima~.e’ signa l , wc re m i t t - I  y —

- - ‘i t  c-d the i n t e n s i f i e r  ~ a 1  mm ad ; u s t r ne ’r n t  t - the ’ c ‘na -‘1 e -  , W ma - n  t i c-  c :,  in ’- r . m

u s  in  m a n ’ i u a l  mod e a t e n m — p o a i t m  ‘mm s w u t a  I n s e l e c t s  t h e -  h u g h — ~ m l L c -~e app 1~~c-d

to i  ‘he ! u r s  i r i t e n sj t i e r  s~ - i o n  of t h e  v i d i c  ‘in. t u b e , thu . se - t a n g  i t s  g a i n .
-\ sec  m mm d output  f r  ‘ri m ‘h e -  s w m t c i m  r i r  - ‘ - ‘ i d e s  a 4 — I - m t  P ( D  s iF n a l  if g a i n

s e l e c t e d , used as to . e  m n ~~i; t t i  t I m e  d i g i ’ al v ideo  d i sp l a y  d e s u  r u b e - r i  i c - I  w ,

‘~ ID~ TO D I s P : . A Y

T . ) f a c i l :~ a ’ r d a t a  r e d u -  t ‘ m m a r-m d r e - v n e w  ‘1 t h e -  n m ’ i ’ - m ’ i u n u i~~e r v , n u n : ’

du~~u t s  m l  U r m u i ,- rr s , i l T m n u m e  ( down to  m i l l u s e c  p r e c i s u - n m ’t an d  s m n m ~ : I e -  d ;~~-~t

c ‘id e s  :‘ m i ’  g a i n  s e l e ’( - • rd  and  f i l t e r  p - ’ i s - ’u - m u m  w r r e -  added to the -  ~‘i d e -  ‘i

s i gna l  a i m  iw nn at t i m e  b - m t t  mm  l e f t  -if e a ch  u n m m i~~e in F m g ’ a ~ a nd a . ( T i me

c m d c : a n o r m a l ly  rec  ; r d r d  o r-i -one Of t n t ’  a u d i ’-) c h a nn e l s  of the  in c g u m v t m c
‘a p ’ . and is dec -d e ’d and  d i sp la  ver! in. a sepa ra te  t ; me code ’ r e a d e ’r . I

- “i Dat um T t m m i e  C m d c’  r~~m -, s I . ,  ‘ e m , N~ we- i  ° ,~ID0 with  \ m i d e .  , I n s e r t e r Op t ion

F t ’ u n i m , I n c . ,  A m .,c h et m , ( A ’) a c c e p t s  the  - c u r - c  r a f t  ‘ a m a s t e r  II ~ IG -B

‘u r i n e ’  c m dr , a nd th r  “ ; c I m  u ’ s video  a m n m p i i l u e - r p r  - d i p ’ s  a c - -u’nposi ’ e- d a t ; m ~
plu s  - t o m e  cod e  s igna l .  d i sp l a v ;r .~ hoa.irs , n m n i n u t ’ - s , s ’-~ m n d s  and  r ru i l l i -
si - c onds d i r e c t l y -in th e-  v i d e o  n m  - i n u t - i r  and  r e - c ‘ n ’ ! m : ~~ thi s i r m f m r r m n -m t i m m r u  - ‘ i n n

m m n - c g n e t i c ta pe . r I m -. .~u a , each i r a m ~ of the 30 f r c n - u ’- / a e - m v i d c - m in n  m ge  is
u r l e - r . t i l ; e d  un i q u e l~ - . T h r e e  a d d i t i o n a l  ‘ l m ~~u ’ d i s p l a y  :r. r i ’iu ts . ~t c~~eas ib 1 e by

m~~a ns if a re - i t p~~nel c — ’r n rn r ( - t o r . accep t  t he I~ CD I ‘i r v i n ‘ p r o d u c e d  b y

the  g a in  ~eIec ’ sw i t ch  and f u :  n c r  p o s it i on  se n s o rs .  A I ’ h - m n ; ~F . rn m~ im-

pl e m e n t e d  ta-c d~c ’e , t h e  t I . ;  rd d ig i t  w u i l  i n d i c a t e  whe ther  -~‘ iu ’’im c t m c  o r

m nual ga in  i s  s e l e c t e d.

L - - _ _ _ _ _ _ _ _ _
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