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P . R .  Miederhol d , “Instrumentat ion for

Stud ies of Solar XU ’.T R a d i a t i o n , ” F ina l
Rencort , February 1972 , Contract AFl9~- 28—

68_ _0239 , Comstock & ~es c o t t , I n c . ,
Cambr Idge , Ilass. AFCRL— ’7 J — 0 13 3 .
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3 . 2  ‘ r S ’  n ’ : ”  - - n O  P a ck a g e

I n c  :‘ . n - : r l - : s i  5: ct  - - ‘set ’ F c r c r : a ‘C 05

~ I ;  :‘ nus ’ .: in . i lL s ’ ‘ - s c ‘ . :—‘ “ .r ’ ’- 1 
-
~

- 2 - a n- r n’ -ncct.io r : -of n i : ’ . ‘ sr- un _ P ,~n
tn ’’ i n is’ . :’cn. -:n:t ris lo li’zor- ’ :d ) ;~:—‘ F. far’ ml  In c r —

f - i o n .  TarE ‘a I c:’, ’ T n s  a cs’ ’- or ’ : a:’ ‘ r . - ‘ ‘c .,- ’ ’  ‘ sal
rn - -:’c r c t c -r’ c :3t: . cS of ‘-m m  in s ’  r’o:’:e’ ’ . Fm-. : n ’  n i t  I on s
of ’ n b c  l c d  v i d c a  -mcnr. r m m - n ’ s ar ’ -~ ,~~~~ v - c .  1 ’  ‘. h - ~ fol-
l o w in g , s-c c t i o n c u .

3 .3  E r r t r o n o e  n o e r - t a r ’ o

F n e  e n t r a n c e  m m c m  c r c  f : ’  each dc-ok w a s  s i mi l a r ’
to  ‘ h e  - m e  sb::-::: In  F .: sure 3 ‘.‘.- h l o r c  i nc lu - l - -:.n an
elec r r - : fo rmo  I s l i t , e t c h e d  sU t  hel -ht  11 : - Cf - c r ’ ,
an d p:l a r i z e r l  a p e r t u r e  s I c ’  :3 .  The s1i~~s wc -r - of
c l e ot r c f ’ or::L n i c k e l  on a base of ser:~II  i u n : .
c m o s - e r , and nod a h n - h  decree  of d : c r r - n s : : n a l
a c c u r a cy  (as wc-ll as sharp slit e d - -e’~~) d u e  t o  ‘ h e

in h e r - r n t  a c c u r a c  of t h e  ohm. n f r r ’ n i  n. .- n’.cr rr ,fac ’. ,r—

i ns r r ’o c e s s .  .me side of t h e  s l i t  h o u s i n g  was
used  as a r e f e r ence  s u r f a c e  t o  a l i r r 1  t h e  s l i ’ . ,
and was also used fo r  t e mp o r a r y  n c c u n t i n -  of an
op t i c a l  t a rge t  nrc she o p t i c a l  a l i g n m e n t  n r o c ’d : r ’e .

6
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3 , -: ~r”i t~~n , ‘ .

The -‘ n m . i n ,  - - . - t n t  fu r ’  e ach  deck c o n s i s t e d  of a s t i f f ,
‘ In.:’ m a t  ely - ‘r ’ 0 :  t n t -  p l a ’  e w i t h  t h ree  r e f e r e n c e
S 5’ ’. -m .’’c s n ’ s - r n : :  - . r c :  in’ of tee srating. C l amn ~e - s f o r

i .  n- - ’  n e on:  ‘,‘Id ~-d mp o s i t e  the  t h r e e  r e f e r —
-ins t - :  s .s’r ’ a ce s  co on ly c I a r r ! n i n : g  f o r c e  t h r o u gh  cy c l i z e d

p 1 : . E~~ ”n t . t c en - t b l y  was r em o v a b l e  f rom the
i : n ’ r u : m o r : :  as a c r 1 ’ . ‘.‘: It ’ :ou . . d i s t u r b i ng  the  g r a t i ng
c ’i a m s s .  Moun ’. t m - ’ . :ur faces  v t - n e  p r o v i d e d  in the  i n s t r u —
r en t  w h i c h  mcer ’ -:’ m a c h i n e d  to the  a c c u r a c y  needed to
assure-  t h e  m ; a m n t e r : r - nr, r ne  of s i m o n - e r  f o c u s  on the  Rowland
o r n - o l e  a ’. a l l  w a v e l e n g t h s  w i t h i n  t he  r ange of the
i n s t r um e n t  . F l u r e  24 i l l u s t r a t e s  the  g r a t i n g  mount
assembly .

3 .5  T h at i n o s

The gr a t i nn s  for  this instrument were two identical gold

coa ted repl icas (Bausch  & Lomb Cata log No.  3 5 — 5 2 — 3 9 — 3 0 )
with the following characteristics:

Rul ing 300 grooves/mm

Ruled Area 32 mm ruled width

224 mm groove length

Blaze Wavelen gth ~465O~
0i3la ze A n n i e  4 00

Or a t i n g  Blank 1986 mm radius , fused  qua r t z

P r o v i s i o n s  were made for  v i s u a l  v e r i f i c a t i o n  of the ins t ru-
ment  a l i g n m e n t . ( e n t r a n c e  s l i t , g r a t i n g ,  and e x i t  s l i t s)
d u r in g  i n t e - ’ra t ion  wi th  the  sola r p o i n t i n g  con t ro l .  These
pro v i s ions  i n c l u d e d  a means of de t e rmin ing  whether  the
solar  v i s i b l e  r a d i a t i o n  was i l l u m i n a t i n g  the  g r a t i n g

15
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p r o I ) e n ’ lj  t h e  ele ’ i a ti on  an d a z i n c u ’. h a l  p l a n e s .  In
o n - l e n ’  t o  oh -r -n~’: A0 -  n ’ t h i s  r ’m ~i a n . i ’ n c  i i i  r . ’~~~S t h e - e u - i :
t h e  ex i n , si t i n n  t h e  a:c o sh a l  s l a m ’ ’ , a ‘n ot i n g  s u b s t i—
‘0 ’ - -  .~mi  nr ’ - v d - - I , c ’r m t b l l i o -’ one to  ‘~r ’ .e v ’ .- r s e  t n :  v i s i b l e
r- s .i - i :, on t i-o r t ie . en C. I r’ ’ - k - v in i ci  rc le

3 . ’ D e t - e o t . j n ’s

:-Trcn ’  ( L , )  ~~iI l - e O Ca l- i ~~500 char :nel c i t -m r - o n  n , u l t i —

ni i ’e rs (f ’E :- : ’~ ) w e r e  used i i  - -‘ .‘nc h  d c - k  f m  m e a s u r ’  ir e ’

the- d i  f f ’ r’a -: .’’ . ’:’-d r a  n a t i o n .  I h-m r de t e c t o r s  ‘,‘;‘e r’t- m a t t e d

I n  an e l n s t - c - n : ’ - r’ o n - i  pu s  i t i o n i e d  b e h i n d  t h e i r  r e s pe c t i v e
cx i’. si ‘:~~~ 

-.‘~- i ’ . h t b - ~ cone  nm -c I t - i o n  of t h e  c h a n n e l  at . . -‘ r ’ a z—

t in ’ i n c l i i - rn c e  t o  ‘, h - - I j f ’f : ’a ct e d  r a d ia t i o n .  i n i ar  sc-

a n s  - ‘n o b l y  i n r h - - i r s ’. r’u c~~nt  , each o f ’  the  C E C — a s p l i  b i e r
c-s:P i m a r . i o n s  v -r re  s ho wn  to e x h i b i t  a w e l l  d e f i n e d  c o u n t —
in-  p l a t e - i a  f r : : ’  c o u n t  r a t e s  up to 100 , 000 c o u nt s  per
sc ’c o r , d  ib’ -~n i l lrc: - , i not e d  w i t h  EUV r a d i a t i o n .  The CE : : ’  s
:‘;r ’ne o p e r a t e d  :‘ni’h a p o s i t i v e  potential of 3, 000 volts
on t h e  -a nn - ode with respect to ground ; 2400 volts on the

‘ h r -n a t , and a b o u t  20 v o l t s  on the  cone  e n tr a n c e  for
charge-i  p a r t i c l e  r e j e c t i o n .  EacPL OEM was also we l l
s h ie l d e d  to r ej e c t  any radio  f r e q u e n c y  i n t e rfe r e n c e .  The
b a c k g r o u n d  c o u n t  r a t e  was less t h a n  one coun t  per  second
fo r  e a c h  of the  u n i t s .  The a m p l i f i e r s  were moun ted  a top .
t h e  .iT ’I a s s emb l ie s  w i t h  m i n i m u m  lead l e not h  to r educe
:cn:’; c nt e d  p1 c k u r - .

P r o v I s i o n s  fo r  a l ign m e n t  of t he  ex i t  s l i t s  w i t h  r e spec t
to the  e n t r a n c e  s l i t  were supplied in t he  e x i t  s l i t

m o u n t s .  This  a d j u s t m e n t  was in the  p lane  p e r p e n d i c u l a r
to the  plane of disp ersi on of the  g r a t i n g  and was opti-

cally referenc ed to the grating normal.
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D u r n ’  ‘ h - . c a l i o r ’ :.:’ l it ,  -‘iT ,h i .~ ; i n : s t  , n ~ , t h r e e  - c e t e c —
t n - n  t ’ t l Ie ’ :j a ’. v a n - i o u , ;  t i n - s .  i - a n t  e x r . -e r ’i - - r1cc : :  r a v e
r ’m-- - .a l- - .i sL :,n” .s ‘ r r ’i/ ’ ..~ ’ o p e n : :  i n n  e i t h e r  of the  thr ’i ’e
I - n o  is r n ’ : ’ - . t h e C’U- s .C rce’ Jer ’ a ca : t nl et . ’- r” .- a k d - w n j  of
t h e  CE :-: , so t h e ,’ ‘,~“ ‘r ’ e- r a ced ‘, ‘ , i t h~~u ’, n u l l  k n ” :v l e d ’e of ’
‘~h --  c a u s e .  ‘,‘Jh ’e m t h e  m r - e L 1cm j

- - ’ ’ - ’ ni a rose  w i t h  P ,’ i —f ~0 , an
:i ’~” - n t i s a ’  i on  o n ’ t h - c  : : i an u f a c t - :r ’ i n g  r r ocess  of the- d t - t e :—

ooro’ ”;as~~~ n , . I t- r’ t a i T - n n  . The r e s u l t s  of t h I s  t r , v ~- s t i s at : i.o rc
‘l I e  g i v e n  i n  i ec t .ion 24 .6.

.‘, rm ’:- le rn’ th  .: c a nn l n s  S u b s y s t em s

Each :‘;a’ ;elen-th s c an r , i n - -- sy s t em  c on s i s te d  of a d e tec t or ’ /
: i : n nlH ’ r - - r  c a r r i e r  a s s e m b l y , a f l e x iu l e  d r ive  b e l t , a
:0-m o r’ d r i v e  asser ’k ly ,  and  a t a k e — u p  r u i l e y  a s s e m b l y .

Each deck  w a s  desi gned to  scan :  a c r o s s  f o u r  spectral l i n e s

in t he  F,U t-’ in: t w o  seconds , w i t h  da ta  p o i n t s  on e I t h e r

s ide  of t h e  peak coun t , fo r  b a ck o r ’o u n c d c o r r e c t i o n .  The

d a t a  s~t m p l i n c s t im e  was 100 m i l l i s e c o n d s  i n ,  b o t h  d e c k s .

3.~~.l T a k e — U p  Pu l lm-  A s s e m b l y

The t a k e — u p  pu l l ey  a s s e m b l y  is i l l u s t r a t e d
in F is ur e  5 and c o n s i s t e d  of one pulley sup—

so r ’t eu  by a s ing le h o u s i n g  at the  r ea r  of

the Rowland circle. It contained sp rocke t
sins , was adjustable , and accommodated a cer—

t am amount  of be l t  m i s a l i g n m e n t  t h r o ugh  the
use of a g imb a i l e d  m o u n t i n g  a r r a n g e m e n t .  The

hous ing contained a thumbscrew—actuated ad—

justment mechanism that provided a predeter-

m ined amount of belt tension with amplitude

restraint to prevent b e l t  disengagement dur-

ing vibration. Adjustment of the thumbscrew

~~~~~~~~~~~~~~~~
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:‘-e’’ 0-a n - i c ,’: c

~ :‘ -a - — ‘nol . ;, - n - - ’ , .’ r ~~-o ’ : 0  ne ’ ‘i - “ o n  -

- ‘  
‘ a 0 

. ‘ ‘  c - n  :c,- ’ - ::,’c: c, t t t  In ’ . - .::‘ al  ~‘ea r—

1 , a .‘~‘I. e’x i : . e- u r - i i :  -
, a

a l l  1’ - n .:cn’ ’ :,‘ , - : r ’ ’ ’1’r ~ - - I ’  : c r ’n . ’k ’ . - n , - - m l

en un : t  n ’ - .’ - - ‘H ’  , i - h  ‘ rn ;  t n r , ’:- ,Tr , -a ’ . no .m

sn ow:, ‘ - . F1 . -ur’~’

n . - -in , n  .: c :-: n o d  a i t c h  of  0 .1 9 -0  i n : ch .

h-  n 1nT ’.’ c n .  ‘ n r ’o : . -h a ;‘rc a rh ~~od -.‘n i t h  a r e - d u e—

crc r a t  o f  10: 1 , .t n ro : in : ce - r1  a l i n e a r

of’ t i - ’ -::‘ ‘,w:- belt i - r a c k e t  of  . 0 0 25

ncr ’ 5 of t he  r i o t - r n ’ .

A m d i  :‘ :oa l i  n n t he  e l e c t r o ni c  d e si sn  me an

m a de  in  o’r ’d ’ - r t o  “ i - - c b l - ’— s t c - p ” t h e  n o t -o r

n - me f t  sh t -  mod ’: so t h a t  th e  d n i v ~ be l t  bracket .

-,‘ro n cid i n c r e m e n t  by  .0 0 5  i n -n h .  T h i s  m o d i f i c a t i o n

‘i l ill  b~ n i i s c : n s n e - d in the electronics section .

$ . ,:  , :t  : w it c h - m  .‘;e re  ad j  u st a b l e  f o r  an :. d o —

s n n - - -i s c a n n : . n g  range . The s w it c h  actuators

had o v e r t - r a v e l  p lu ns er s  d e s ign e d  to r event .

—I n i : : a ” e to the  s w i t c h e s  (F i g u r e  7 )

The s ’.’ii t c h e s  u s - - c l  r e - - r e  T e x a n  I n s t ru : - . - n t s

Typ e  A ’ l- 3 62 ,

20 
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3 .1 .3 :i~~x b]ue PcI’ Dn ’ ’ r i -

S I, ; - b - .- I n . , ,  :5 n - , - n .j _u 1. - nc ‘ o r e  r c a : - . - ,. :
- a ’ — ‘ 1 ’ - a ’ - - 1  n -in - ,’ 1 1. i ’ — - n - m t  en’ sn : a - i

t o  ‘ H -  _ w : -  a .’:ies o-~ ‘.,h ~ d c - t e n t_ o n’ —

S ‘i n n  ‘ ‘ ,l 1 7 .

Pe t -  ‘ t i n — - , -- :‘ e n ’ - ’ ‘~ n - r ’ i e r -  A n s ~ ’ ;- ,L i’i

‘ ‘ he- : — A  c a n ’ r ’ i -r ’ s ‘,‘,‘O T ” :  :, ‘i r u f m i c r u r ’ e d  f r om

01 ct’ . cnn al  i. c-~ - - a - - n  r n - au n t  ecJ f o u r  de ::ec tci r ’ —
‘in , :. I i  f i  —~- r ’  c x i  ~ sl :  n - - i - r i o -s or, ‘n b c  Rowland
en rc le so t h a t  C- m r  n , : ,  o f ’  wn -,v - - l e n n ’ t - i j

- - m l he c -T/ -- n d  “r h - - n  he ~
‘ ‘ iI ’t ’ i o n ’  was

:c a m m  --c i t i , r ’ - - u -’h t he  c o al  w a v e l e nj -t h
r ’ a n , , - n. , .  ‘ IL- . - c o rn ’  ‘ -r s  r b -  on t h e  m a c h i n e d
P.-t- :’; l an - d c  is -d c on n:.~n’ -,’,n ~~-el s, conms sting

of A n k  — 7 clas::. b a l l  - :a r i f l  ‘It

~~~~ De ’ .~ - - - t or  ~lu-mi

~h0 .l ’c tect  r n o d i m l e s  were  s im i l a r  t o  u n i t s
s - c n n - l i - ’ d  on: : r e v i o u r n -  c o nt r a c t s  and are t y n i —
C C - i  i n  F t - - i n ’ - -  8 s he - i T n g  t h e  - n o d u l e  less

The sn n i r ’a l  d e t e c t o r  was m o u n t e d  in a Kel — F ’
h ou s in g  and p o t te d  in s i l i c o n e  r u b b e r .  The
s i l ic o n e  c o mp o u n d  used t . o sun c~. or i .  the  de tec-
tor  wa s  I . E .  FT ’i—l l.
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3 .3  e p t i n a l  A t I -:r r r , en: t

Re f’ - n ’ - ’nce s . n x ’ l ’aces w- .. r ’ cc p r nv : i e- i  on ‘-he  :r ’ a t - i  n . - seat

and - - n t - l a n c e  ar i d  e x it -  s l i t s  f- c - n ’  : ‘o,urm ’, i r  ar -c -t n  t o

be u sed  icr n r -  ap t  i cal  a l ig nm en t . ‘line e x i t  s l i t s  had

a f I x ed sl t — j  a -,-n sp a c i n g  and ‘ h e i r  - ‘, n i u u r n t  was a d j us t a b l e

t n  p r o v i d e  p ’ s n ’a t l e l i s r n  w i t h  rh: -  en t r a n c e  s l it -  to

±2  x l D ~~ r a d i a n s . t h e  sli ts s n - - n o - u n i t e d  onto the

Rowland  c i r c l e  so t h a t  the  s - A r C a d e  of th e  s l i t  W a S

n or m a l  to  th~’- - d i s p e r s e - -i r ’ -~~n r u ’ : o n  A r - f l  h ’. sl i ’  n’,’ : , : at -

m i d — s c a n .

3.9 E l e ct r c r r i -m s f’ r R o c k e t  ,i tC -d ’ n - e m - r c e r ’  :~ .

3.9.1 ~enn ’:- r’al 71,;

A ,n- ’n - a r a t e  e l e c t r o n i c  n u t  : :ys tem w a n  b u i  l t

f -n - c each  r :cck  of t h e  i n s t r u m e n t - .  Ea h s~~L- —

mr.  i n - c l u c i ’-’d a n i r  -h v -n -1 r a ~’-e n . - . .wer  s u s - n ’ l y ,

a 1 v  - s c o a r c n , a ~n cl se  a r p l i f i ’ cr  for ’ each

of  ~ho fe - sr .. i e r e c t - o r ’n , ;m r , d t hr e e  l u g i c

c a rd s , o r e  of w h I c h  r n , ’u r, ’c - -  i a d.sal sl-u s and
:‘ i f ’ een ;- vo l ’  n w’ s c u t e l y .

The t h r e e  t o n i c  “ n c r - i s  of  ‘~a-u im deck

n a s n ’le e ’i e ct r - .m n t c s  b o x .  O t h e r

o n ,  in, t t e  c mnrnr ’ : -n i _ o x  a n n  a c - - t e n - m n  e l e c t ri c a l

Hc e1e-c-~~n’ - . ) n n i ” - ’ cH’ ‘- m b  d~~-uk
.c- r’~ - o ’ I : ”  i~~ 3 e n - ’~r ’ u t e .

n - n r r e n ’ a I sen  n rc - ”, t h e  f~ei r’ _ l ’~ t ,e ct c r ’s

~~~‘ i n ’ ”  un ’ ,- e c . :: ‘ v t h e  m i n t  :“ n .n m .’nt e l ec t .r o n : . c s .

i n -  r u i . n~ - , n ~~- : ‘ c’ Ci ‘ n ’ ’ - - i an d  ‘he  c oun t
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- n o - - n t  CJ  to  a b innir’ ~’ :n - - d -d i-’: rea l

nn ’c:J ‘ i - n ’, ‘ I n ’ -  te a ‘ri  i t - U  .1 ’ ’ of’ t h e  fl~ n nd ., -: r ’
1 s a CI .d i ~ o t  i - : 0 i t : i - ’ ~‘ ‘i’I I a ’. i, or  1 r~t - n .  —

/ .  ‘m~ ei ’’c ’ n” - - ’ , cr s a l so  -CarT r ’ ’ i l ’ .md

n o  ‘,‘; n m ’;i . - l p n , -th s c an  .i n i  ye r e c t o r  an d  “e- n~—
era’ - . - I a i - . - c i t t : a l  n a’- t , e n ’  s - n  r- ’  n - - n ’ i n ,- ’ t h e
:‘na ’ ; ’ ’ l e nj -’t e  .~~:

‘ t h e  r ’ a d i a t . i o n  1 . ‘g  .“ '- -—
cessed f. ,- ‘ t ‘ -: ‘ - - n ’  e l e ct -r n i n s .

E a c h  of t h e  ah - - on - - I - - .-’ 1 r eal n : n n n ’ , n ,. r - r ’ s
n ’:’:- r ’j , , c o n s i s t - - I of fou r  c n e c l n n e a l  j j *~~t-~
and each 11 , - l i t  w a n  c - r n r : s e  a: ’ fC .:n ’
b l r n ’cr ’ ,’ coded .ieci:- , nu l b i t s .  in  ‘i d d i f . i t t , ,
a 1 6 — c i t  s y n c h r or ; i  sa t  ion  wcr ’ -’i ;‘,‘as n”e ne r—
at-ed w1 iTh f a c i li t a t e d  t h e  c o n n , u u t e r  do ’ a
r’e - i u e t i n n : .

The s i x  words  d e s c r i b e d  abov e  ( s y n c

wor ’d , scan p o s i t i o n  word , and four detec-

t -or -m oods )  made  up a POll da t a  f r a m e  con-
s i s t i n g  of 96 b i t s  (6  words  of 16 b i t s
e a c h) .  A s e p a r a t e  PCM da t a  channe l  was

used fo r  each d e c k .

The frame rote was the same as the scan

s t e p p i n,-’ r a t e  of 10 per secon d and was
sl - i n ch r o n i z e d  w i t h  it  so t h a t  t h e  scanner
would move to the next position at the

b e g i n n i ng  of the  P011 f ranc e  (B it  1 of sync

word). A timing diagram of the P031 data
format and log ic waveforms is given in

Fi gure  9. Note  t h a t  the  f i rs t  two b its
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0 k ’ - P ‘ I n - t a  ‘ - n ’ - a t  - “l ’ - - o ’, - : n ’ oat

I~~~- _~~~; t h a n , t h e  n w- — n o  I n n  I n : . ’ H I t - n ; .  I h i s

:~~n r ’ ’ - - , I ’ n e n  ‘ - H ’ .- : ‘ ‘O : ’ l _ of ’  ‘ o h f ; ’ ’ ’  - t o  b e

le ’ ‘ : n ’ - - , n. e - a t t n .  ‘I ‘ ., - . 1 1 ,.: r n  1 I r a ’  on

1 : - ~u o n  n - 1 ’ n - c l ‘. c n ,~~~~~~~~
.
~~~Ij , 05  r ’ ’ : - n _ 1 , ’ ’ 1 , r~~”

- ,,, nn , t - , r ’ l n a n i  o n  11 h ’ - n .  i’h . n , : . ‘ ‘ — ‘c ’

5’ ‘ -  nu .ip:’:en a :~,‘a,; o r - -a ’  1 ’ ,’ s I a n - l i

‘a ‘,-: , n ’ k  1” i i - a i : l ’  on ‘ l e a n ’  :‘,n ’m -

1- t n ’  lal on’o~ ncr’/ urn- i ; :- lot -  ‘- a
l a u n c h .  I ’ h - - - i ’ . - - ’ I t - a l ,  s y n c  - ‘ “ c

t he- en - t n . ;  n t - e r’ f - i n ’  rn’ - .Lc  i n  ac t  c a t

i o t a .

r C li. 1 ‘
~~~ - ‘ t - h ”  I t i - l o t -  a won - c  b r o s  - h r

O h ~ o h  ‘ h  1 : : T . ‘ - r f a  .m e : ccrnrce C ’ or a r c  ‘,-:ere

c s -m i t o  m oj ’ c l a ’ - - T R T ’ t  c h a n n T h s  : a r t  i c

4 c — c a n ’r ’  en ’  a n c i l l a r o r ’ s in an: 7 — ;  ‘in . I
- elon ec’ ’. r’~

.,’ on - .’ c k .  ‘ l ’ L ’ ’ ,; e ,‘ n c i - — ’ a r n ’ i c m n ’  c h u m —
n ; c m l s  ha-i c a n i - o m ’ n i a l  n i n e  t i r n :e  :f 70 and

2~1- O : :Jcn ’asec n is ‘-: 1-, i o n  I.e n -o re  ‘- h on  ~ ‘t- e—

c ru o t e  f - n - n ’  t e . c n n n n e t :n s ’I c a of the  POll  s .ior ,a l

w h i c h  has a - n n — n ’ - - ’ nr ’ - — ’ ‘ - — s - e r a  f r o m  and

a b I t .  ,‘,‘ I u ~~h of ’  lO- t l , L . 1  ‘r’ c - s e c o n :i s ,

In 0 4 4 1  I O n  ¶ - a  t - h ’m P 711 -la fa :1- na lie c - n . —

t e i i n i r ,n t h e  ‘ I ’-t ec ” or h o n - o n  coun t - s and

w a v e l - m n n t - h  i n n ’ - :r ’mat  i o n , t h ree  v o l ’ s -n ”  noon I —

t o r n  f o r  ea- ’h -- l eek  wen ’ — ’ a l so  hr o u -ht  ou t -  to

t r io  I n : t - e r f n i c e  conn ie -  ‘“ ~.:r’ and were co rn i m u t  t ie -  I

o n t o  a 1-nm-i f’ n ’ e ; .o.’n cy  s n r n — ’a r r i o r  o s - c i l l -~—

tor .  The c ’ar n r ’ :ru n a ’,or , JI ’s c n ’ b ’- ’ n ~~ a l a t e r

p ara ’r ’n c p - h  , in ;c o r p o r a t - ’. -d n ’ I :,:t ’~.- n i  s egm e n ts
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the  sync  w o r d  -‘ n n = n e r a n n o r , t h e  P71- I c l o c k  o s c i l —
- 

- 
ba t  or and l og i c  d c-cu  i t s  I , -:- in e n cr a t e  I he

n e c e s s a r y  s y n c  P U I  n - r n  , si : 1 f t  p u l s e s , l oad ,

~ -
-I

- - — ~~~~~~~~~~~~ ‘~~~~~~~~~~~~~~~~~~~~~~~~~~~



‘ ‘  -‘ ‘ ~~~~~ - ~~~~~~~~~~~~~~~~~~~ I - - ’ -- _: . - ‘

‘ n : : I r ’ t i ’ , n ’ , ’I - ‘o ’c c ’ er ” r” .’ ’t  ‘ ‘ -‘ -a ! :.
— ‘ lCn - ’ ,- 00 ‘ ‘ I a ’ o n ’  n,’ - ‘ - ‘ n - n ’  al  -c OI n 

- I - -

o . 0 1 p ‘-‘ n ’  - e’ ‘ I : - I ’ ;” - I i ” . - a - ‘ 0’

A u  : n n  ‘ - n ’  I n  ‘ i n ’ . - ‘ i . rn~~’ . n a ‘a- ’ ‘ 
~

-“ ‘r n - : ; —

n ‘ C ; ,  I :‘- ‘;;et ’c ’ u n t t - - o ’ y ’  s , ”n - ;ab s  0 - c r c : ’

‘- i i ’ - :1 - ‘ n O  h a l t ’  of  ~~~~~ ‘
- ‘ :‘ i n o - n a ‘,‘: - v -  I of ‘ hen

0)’ ’,’ fn ’a ooe . ‘l Ii t ’ .- o 1 m ’ -~nr ‘‘ ‘ n - n o ; n O ’ - r’ rn’ ,,‘ -
~~ “ - I : —

I n r ’ i m o ’ ‘nbc  ,-:h oi ’o ‘~l rn’ ,: ’. ‘,-: r n - I  an d

‘ h - m n  O-c ’ . : ’ : , l ’ n ’ o I  ‘n o u n ’s-s I~~i- I r - : ” i - ,’ - —: - I x h s

o r ’ ‘. he ’ : l ’ o - m ,o or ‘
~ C . 

:, n - 1 11 1 , n ’ ,- c o n i r n n

t h e  h i  -h O ” i t - ’ a -”e no ’ - ’ ,-: en” -m nc ’.’n ’ l - ,- on - - n - m t - e d
f r a n - . ‘‘ - 2 5 — v o l t -  n t a e r n ’ y  ni no- d p r - ”’ iuc- ’vi 3 J 0 ’J

‘,-ol ’  s .  Th en cc’. , it  v - a l n n o e  ‘ mo - s  C l  l ’ner e i
‘ ; nH ac- n I l - - i t o ~~~ an a cL- z of ’ ’ h e  fee , :” h - : ’ ”  —

t o n ’s .  r : - , s’- o n’ n o ’; :  d e n -  was  r o s e - I  to  o n t o - ;  -n : ’

-110 ‘rn- i ’ s  to  t I r e- t h r ’ ’ ’at t er : - :in ’, o l s  of  t h - .-
i - ~ ’~~ . ’ o r ’ s .  A l s o , a in at - a r O : o n ’ : - x i ’ m n o ’ e b v

-~ a- - I t - n  wa .: ‘cne ’I for  a v o l t a - -c m o n i t o r .

I’he s- chec’oa ’ i c s  of n - h e  :. ‘ n ’ I n ’. :-d d r - v I a  c u r l s

ar e ‘ - I v e n  ln ~ 01. ‘ - m n - -s  11 , 12 , and l B .

The ;‘- ‘ l ’n5 ’? a mp l i f i e r  , n c n : : - - , o - t 1 - ‘  Is sIra ’ r’; n

~‘ i n ’ cr ”  114 . The in ’ r r ’ n ’- refer ’: - reco l e v e l  ‘1. 3 :e

01: 10 : n, i l l i v -o l t s  . - - .r c  pu ’  f- - n ’ o’ o:l ses bar ’ - - no

t h a n  10 n n i b l l v r n — i ’  s are t~~vo 1t  re u len e’ s ‘ -r h I ch

a re  coun t em -ni b’; ¶ he cO un i n ,er  C -r ’  t h a t -  c h u n e n : -  - l

1 “ ‘ t O c t, c- - d  on t ,h c rn c c - u n . t  er c a n t - I ’: n t h e  d c  - —

o r On I cs i-ox.

- -  - - —-- - - -



!P.Iur - ‘

~~~~~~~~~~~~~~~

‘

~~~~

‘

~~~~

“ ‘ 

~~~~~~~~~~~~~~~~~~~~ ~~~~

““

~ 

‘‘“

~~~ 

‘

~~ 

“ ~~~~~~~~~~~~ 
,~~~“ !~‘ 

‘ .~~~
‘

a ‘~~~~ a
‘ 1 : ‘ ‘n . ’~” ’  - -

-~~ -——-—— — - - - ~~~~~~~~~~ -
-‘ ‘1- ‘ - - - ‘IC’ ‘

~~

22 
~~ 

— 
D ~~ 23

- -i1’--
~~
--- - - ‘

B~
’ ‘

~~~~
-
~~~~

-
~~Y~

----1 
~~~~~~~~~~~~~~~~~~ 

“ ‘>; ‘iY~~~~~
’

,
-
~~

--
-

— 
-‘- 

‘ - ‘—~~~~~

______ - ‘ - r -

I 
- 

- 

-

n ,~~~ n~~~r i- ’~ m~ ~~~~~~~~~~~~~ ,-~~~~~~~ -n~---~~
- ‘ ~~ - ‘ “ “- ~~~~~ ~~~~~~~ 

- -  ‘~~~~‘~ - -
- -s ,,.

_
,

_ 
:0 12,, : 

~~~~~~~~~~~~~~~ 

‘ a ,J , “ ‘  ~ : c ,L. , c,
,,
0 1;~~’~~”

_,it8~~ 
- -

~
,;

~~~- ~~~~~~~ 
- , , ~~~~ . L,~’ ~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~ ~~~~~- “n-~~ 
‘~ 2 ~~~~~~~~~ .11

,, -- 
‘ I 

— 
. 

C

I - — -

- 

- 
-j_ ~ 

- I ‘I’--’ - - -n S
: €- :,~ n,~ ’ . .,, . o - — -” I - I I
— [ 3  ~~~ 

.- , .-1~~ . - - +—~~ — — ‘ - -— -4----- ~-——-—— o’ - - - -- ’ -- -

~~~~ 
~~~~~~~~~

- 
_j 

—

~~~~~~~~

‘
= ‘, Q Y  ‘‘‘ I ~ft’~’ 5 ’  

- .

I- --

‘~
- --4±

~
’ —

~
- 

~~~~~

-— ‘ - -
~~ 

1
~~~~ --j

- 
~
, I rnc- ic- - - ~~c’- —— 

—“~
“n~L ~~ ‘ ‘ “ p.?

_ _ _  ~~i’ ~~~~~~~~~~~~~~~~~~~~~~~~

1 - ‘ - ._~~~~~~~~~~~~~~~~~~~~~~~~~~
°_ ~~-

-~~~~~ ~~~~~~~~~~~~~~~~~ -: 
~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _

~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I ~~~~~~~~~~~~~~~~~~~~

2 ° ‘

‘I ~
/e k c  

~~~ ~~~~~~~~~~~~~~~~~ t-’ ” , ,~~~~~ c , -\ ‘~~~~~~~~~~~~~~~~~~~~~~~ lC) ,W
-‘ ,-4~ 1 > “~~~~~‘ : - ‘ - 0  z - ,  -

- I ’ 
~~~~ ,~~~~~~ 

- ~~~ 
‘
~~~~~~ ‘v1

~~~ 
- 

~~~~~~~~
- -— - -- ---- - -—--- - - -

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~

~ - 
- I 

- 
~~ I~~~~~ ~~~~~~

~~~~ I L I L - 

~~~~

‘ 

~~ 

I 
— ___ ‘

~~~~~~~~ 

--—fl - 
-

~~~~~ 
-

- ‘ _ _tj L_ ._ .,j

_ _ _ _  

L. .~~~~~ _ . _ _ ._ i PI 17l’I -.~ ’ - - - - - - -

~ 
ii1 _ 

~~ --- -

- 

- 
-

L 
L 

— 

— 

— 

‘

~~~~~~ _ _ _ _ _ ~~~~~- 5_ _t _ , _ _ ___ __ ~~~rn - _ — - - - - — — — - — - -- 



“1~~

— 

-0 , 

I~~,, ’ ’  

-

~~~~~
HZ :~ 

H 
~~~ 

i-

i

1 
— 

- I 
— —

- I ,
~ 

‘ ,, ~-~-4.4 o— 1 ’’, ’ di- -n - ,~ 
“~~~~~~~ t C~~~~V I - .

~~~~
. - -

‘L_ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ , ,,

- ~ c.~~ ~~~5 F E ’
115 , I 

~~~a ~~~~
- - —‘

, ,  en- --__ — if -‘——‘—-~“-—-- -s-—i ~ — ,~ , 4
- n_- F — —

~
—,- 

~~~~~~~ -~ — 0 :  --
- ,‘, — -, - ‘ 

- - ‘ - 41 ‘ C l ” ,
— 

- n 2 “ — - - ‘ , ,o- _ , ,~ I 
- 

- - ,.
S~~ ~,) ~~~~~~~ 

~ ,P.  
— - — 

—~ 2 - _- —

-~ 1 I ~
‘
~

- ‘
~
‘ ,~,J -‘ ,~

-‘
- :  ~ ~~~~~~

-
~~~~~~~~~

‘ —.- -~~~ - -  — I 
- - -~~~

- 

~~~~ ~~~ I .  ‘‘I 1 c, ao ’o~~.~~,’
I 

~~~~~
— - “ - -

~~
-=

~~~~
; —

~~: ‘
~

‘ - s - . .~~ ~~~~~,

_____  “5 

~~~~~~~~~ - 
‘-‘c 

;~~~~~ 3L~~1 

~~~~~~

- ‘ - --‘-- -‘ - 
~~ ,I 

~~~~ — _ _ _,n - . ‘ - -

~ - “ --“ --z,l’--i” ~ : ‘~ - ‘~ - ‘ --  .‘-‘ - , ~~ 4 --‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
“

~~~~ 
‘ 

-
- ‘~~~~~~~~~~ 

- ~ ~~~~ Ei
1i1 ,i~~~n~’E~Ei I__i’ ‘—‘- —4 ,*~2/,a~o

I ~ ~~ ~~~~~~~~~~~~~~~~~~ 

- 

~ ~~~ ~~~~ 
—~~~~~~~~~ I N  8 ~

- 
-

~~~ “— - - - - - -- -“ . . L___ ,~~ ~~~~~~~~~~~ ~~~ I -~~~I ~~~~~~~~ ,,,, ~ t. ,~‘ ,-, ~~~~
‘- - -

‘
• ~f,lB ”B, I,C’.0 i p A ~ - fr

_’

0 ~

‘ 
~~~~ I ,—~~ w — , “7 ,I :1 I - 

—“
~~
‘-“ 1

~~~~~~~~~~~~~~~~~~ ‘ 
- =- -~ a- s-

I ~~~~ t — , ,_ : 4 ~~~,~~~~ -~’ I - 
- ———~~~~-— -~~~~~ _-  - -— - - - - ‘ -5‘~ “ ‘~~~~~~~~

- . - ~I ~~~~~~~~~~~~~~ — k - .- ’ -  ~~ ~ “ ‘ ‘ -
— r~3 0 02’ 4~~ - — _

1

-5

c 

— 
______

- ~~~~- -

1 ~ 
-
~ ~

. - — ‘ - ,“‘l “ c) ~ ‘ ‘ . - - - - 
‘ I S . -,

- i-in L~~ f_~±t:: ~~~~~~~~r -

~~~~~~~~~~~

‘

~~~~~~~ 
- - 

-___

- 

~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~

~ L_~J I

— -— - - —~~~~~~~ 
-- - ~~~~~~~~~~ c ê ~ 

A

.—‘? r~~3.2E

1~~~~~~~~~~~~~~~~~~~~~

-

~~~~~~~~~~~~~~~~~

-

~~~~~
±

~~~~~ 

! ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -

~~~~~~~~~~~~~~~

l ~t 4 — 

n-, CoT J , s ~~~~~T~~~~~~~~~~~ __ J  Tn -Con As soc ia t es
- 

: : ,a’ _______________ ‘-“- --—_~~O n ” ~‘—~--N-’ C”~~ S~ ~S~ffD j 
- —

I _ _ _ _ _ _ _ _  

~~~~~~~~~~ ‘~~~~~~~~~~~~~~~~~~~ 1 ” 5 ~~A~ ~~~~
_ 1 1-~~~ I ‘~~

Jr  - - — 
— I 

- - — 
__________

- 

-

~~



ru
;: ‘

~~~~

‘ ‘-

~~~~~~~

‘ ‘

~

‘

~~ 

~~~~~~~~~~~~~~~~~~~ rn-a , ~‘ n~n’ ‘— ,--
~~ 

---- ‘ : ,,~~~~~ ~?0~~n
’
~~~~~~~~

’ ‘ n,~, — ’rn r~~ -~~~~~~

- -

-
- c  4- 3 0

- -, i .?,- - ’ ,‘ — -‘
~I r r  ~ - -

- * 
— 

~
‘
~~~~

“- ‘ -  
L 

— 

‘ - - - -H ’
~~ 

‘ ‘
~~: 

‘ -
~~~~~~~~

- - n  ‘
~~~~~~~~~~~ ‘ 

‘ . ~o: i-i- --c 2 -
- _ : A , - - -5 

_ ,_ - ‘. ___, ‘ 5, -

- ‘ - 
3 

- -

- -
,

. j ‘ _ _ • i  I ” ‘ : - — ‘  - _ ‘ _ - _i — ‘ -  - ‘ - ‘
— 

~~~ ‘ — —  -,_- in ( 
—-, ~~— — — - 5  [ C ‘ —-‘--5

’ - = - - — ,: 2’ . -~~ 
- , - I — “- -

— ‘ - ‘  
— - I 4~~ - 4- —

‘
‘ ‘ 

— --- t ’ - - ’ ’ ’  I ‘ “ ‘ ‘  ‘“ — I
‘-‘--5— — I’ ‘ -‘-5— — — —

P I - -: : -

,—
“ 

- -  -~~~~4~~ 
— 

- ‘ ‘ ‘  —, - ‘  - ‘ -- - - —-— — -‘ * ‘  I
-_ _ _ _ _  ‘ “ ‘ “ —~---en -- 1---- - - ‘ -—

— ‘ —‘-5 - — ‘ •-3  - -5
-~8 n - 

—
- 

j nn : ,—~ ~~~ , v a—- -

Ti- 

i~_

I ,I: 
I

I
, 

- ~~ n,4 L  
-

- 
‘II C l  

- - 0 — 
—— ~~~~~~ _ 

— 0~~~ —
“ C ’ , - -5 ‘ - ‘5 - ‘ — - ‘ - 

. ,1l , - ‘ 5- - - - —

1 

~~~~~~~~~~~~~~ 

- -

~~~~~~~

- ‘i-’ L, I
n ~~~~~~~~~ . _

iY1~~ 
,,-~----~n i 3

- —

PB~c~Dzro PAG1~ bLA~ (..NoT ~‘ru.i~~
— 

,ii~ - - ------~-~c~~---- -- - —- ----‘-- -‘“~~~~~ , “~~~~~~‘ 
— “~~~~~ ‘ ‘~~~U, .o -



-‘  -- -——---‘- “-- -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - :

__________________________________ — 
~I~~S~~ ’s$

— -

0 - 3
- - 

‘ ) ‘  I — ‘‘ C’~ ‘‘ -‘ E~’ E - - ” ~ — ‘

~~~~~~ 

H 5-

-~~~~~ 

~~~~~~~~~~~~~~~~~ 

-

- 

L • ‘j  ‘p  ,0  -

-- 
~~~~~~~~ I 

_ _ _  
—

~~~ 
ps -

- r - 4 _-
_’ 

,, 0 LI 7 \ ,~ ,,/ ,‘ I —

~.0 ‘ ‘
~~~

“
~“~~~~~~~~~~

“ - _______‘——--——-‘- -—--—--- -- - -
~~~ 

7”’’~~ • 
t-;:’ __ J,~ ~~~_ , CI,t t- ,~~ l_ 

- - -,_, 0, 
~~ • - — ‘ . ______________ ‘— ~~~~~~~~~~~ -

- - - - - -

j

’- ~~~~~~~ - ‘ ,
~ 

-

I —— _________ 

I 
<® t ~~~E l ’

~~~~~~ -a— 

- ~~
, ~ ~~~“< (~) P’~~rI ~~~~~~~~~~ ~~, 

I ” Q ~~i 
2 C o

L - 
- ,,, T 1 

~ 
~~~ 

~ 

- c

~~~~~~~~ 

-

~~~~~~~~~~~~~ 2 ’  
- 

__— ‘-‘-~~~~ - 2 4  -
‘—~~ 

‘~~~~“~~ I; ’”’ - ‘ ~~~~~~~~ d
- 

— - 4 L 13 -

~~ 1 ’’ ‘nd 
-~~~~~ o:

97Y P4,81 P~~ I DaCsIpy~~P I

_______________________ 
L Si OF MATER’ A L

________________ UNLES S O T H E R W I O C  s p (CIFIEO l~~~~~
c’d bb0 - Tn -Con A ss oci a t es

________ CAtG~ED IS~U8D - ‘ ,c 
- I ’  4 — ‘ 

—

_ _ _ _

_ _ _ _  

_ _ _  

- 
- 

-

,

___________ 4 ,_ ’  -~~~ -“
— —-— — ‘ 0’ .,E’ ,Tt SS PtR~.. -s ’si 

~~~~ ~~po S~ZE COOL I0€~*T ‘10
- ‘ - O*PIVSSIOCPS P. ‘*C”ES ,.-,

PPITT AIS’ USES CII AII~ *~~ 5,T AP4’PQS~ D “ —

APPLICATI ON SI”Ttfi “1OCESSSIG 
j~~~~,_,,,,,_,,, ~~~‘., —

- 

i : ’ 1 ~ - I  ~~~~

-5—---—

~

---5-- - --- - - -‘ - - - - - - --



_ -___ 

~~~

‘

~~~~~~

“ 

-

~~~~~I v

~~ ~
H-:~~;

e -H t~(\

‘
~~ ~~~~~~~~

~o
c) ~~~/)~~~
• l

~I) ~
~ ~~

~

~~~
- t -  -

~~~~1
-

t~-
‘-1’-

;’
’ O,inI

_i
~~~ . ,  

~~~~~

~ ~~ ~
I ~ ~ ~~ ~J!L t..

K ~~~~ -~~~ ‘1~ 
“ e 

4- - I in’
0

- ~~~~~

~ /\ , 
P1~ ~~~~~~ 4~~~I4 ’II ~~~~~

~~ 
A ‘ ‘- ‘ e

- 
- i” E-~ -‘-

~~ F - , - I I ~
I ~~

“- -
~~
“-‘- - — ~~~ I s—44 _ - g 

“a~ 
—

0)
‘5, _

~~~-
., .,, , -~ en

.“~~‘“  r- nn - - - , — —

I 
t I

- -
~ ‘- -~~~-‘~H. - 

~~
.- -— t--— 

-
~~ 

-
~~~~~ ~~~~~~~~ H -

- 

~~~~‘ i-~~~ -~~~~~ 4I SU N I - -

I CI~~~ -~~ 
- ‘0 ’rn I

‘~~~~~~~~~‘ “!“ • - -- ----—‘ 4 —‘ W,”—-~ I — I- 
‘~~5 - - -

~ 
I

‘n ‘
~~~~~

‘
~~~
‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I~~~~~~~~~~~~
_ 3 , ~~~I 3 - -

-

- ( ~~H - 
- \~~~~_ I I

I,--’-,n _—J ~ — -~
- 

- - —_ - ,n . - 
‘ 

-~~ ~ 
.,m~ 4 ,_

~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘ y ’l, -, ’ - - ‘

~~~ 
. ‘ H

H I~~ -
- ‘- --- ,“-‘ - ‘ I ’  ‘U

‘ S  ‘~ ~ \ \  ~‘ /  ‘ A - - -“ ,‘ 
- 

‘ 
n - ‘~ 

-

‘- ‘  - Sn’ ‘ - H ’ 
—~~~~ ‘

~~~~~~~~ :
‘ : ‘~~~~f, , l~/~~HC il ’ t , ”

‘45

_ _ _ _ _ _  -- - 5- - ~~~~~~, ~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ J



- 
~
:‘—‘ -‘ — ‘ “j —~s--s-~~~~~~ --— ’ -’-— n 5_’ ~sr~~”, , , ,, ,_ 

— -  ‘
~~~~~ 

-—

__________ • —
•

___, 
S - ‘-,-—----,-—“r””--”-——,-”— b~ ‘~~~ - -

~ 
—

,~~~ ~~~~~~~~~~~~~~~~~~ I

14,I I * ,j

0

~ 
II
.
~

-‘CS)

-.

- 5 —

~~~~~~~ 1~I I  ~“

* ~~~ ~ ~r-> -~
I I I  

‘ ‘ ‘ ‘ 

:1

K
“4 “'4 in0

-‘ 4 7

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

--



- -  -— ‘ - - ~~~“ — — - - - ~~
“ “

~‘Z
”5-
~ ~~~H, ~Z

3 • . ‘~4 I . ’ e nn u i ’. a ’ or

- c - s n -ru ’ a~ or ’ cor~:L i ni - ~ I an ’ - - ‘ e n  - : I r ;’~r , n - -  ‘I

‘_ L e  n r I I j n n 1 t c r  ‘,‘ - ) l t - n C ’-’: of  n O h  i n i s ’ , r ’ ’ : n ’ e n n ’,u

‘ in i l ¶ i t e  l n , , ’ ’ - c ’ r ’ ’ , - - m t -  Ir , n~’ ‘ en ’ ’5-’ . ‘
~~~~~ : 

- ‘ - - : n , nn: ’ j ’ a o ’ - - - I

:;i~~r i a l  ‘I ’i S  ‘ n- - an o n - i ’ ’  -h  o n ,  s h - — - ’ ’~ n ’ n ’ i -  n ’  I H i d
ch an t i ’- l  1’

The s x t - - — -~- ’ n ’ - - “:- :- _ n : ‘,;- ‘ - n’ - ‘ass I n ’ - - I ’ ,l :-  C ,  11 0 :-n-n

1 ,2 U - - n - i l

3 + 2 . b  v - a l t -  °Ia1 .

+ o . 0 -,‘a i ’ , C a l .

‘a d’n -n-’ 0 .7

- l ’ —~r d~- ‘P + i3 ’~
8 To n ,  deH-n — 1 3 ’~’

Bo o t -a : ’: — I s - n P  H - V

10 H o t - t o r e  dr ’ck +13’,:

11 b -.’.-a t- onn , d c - o k  —1 3 ’~’

12 Ha ’ ‘ coo ’

13 S-pare
114 I - a r ” -’
15 are
is Cr- ’: n - ~

A sen h ’on- :-at ic of the ‘ - .‘n: :- ’o ’ n t o r  is s b - -w y :  r , H i  -ore

15. A u n i i ’ unc ’, i - -n o s ci l l a t o r ’  i n - I v e s  a ‘ — s t a o e
b I n a r y . ‘ICc -c l a s t  /4 st a n - -s  d r I v e  a - ‘  ‘ u I C  l i n e
d ec - i - d o - n o .  The 16 se u e n t  l a b  - u t p u t  s e n a bl e  I

I la t e r al , : n ’ ; i t n h l ’ :  m a- h - - ’ - : i ’ , of 14 - ;r .nt ’ a d m n , T h rn- c-n . - n’ :n :u—
tn-i ’ or opera tem ; - i i  r~- ’ct ly  Cr ’ - ’e t h e n  ‘I n s t  r u n - r e n t  b a t  —

te r ;j  -anod p ’n ’ n’ f’ont ’n ’ :s  c o n ’ r e -~ t- ly f t h e  I - a t ~’. er o- v o l l  —

a l’? i s  n o r ’ - - I h a n :  13 vol~ u

- 4 2

‘a

~~ PB~C©flG PAGE ~LA~E.NQT tILt4~D ,~~~~~~~~~~ ., ,~~~

L - 
- 

, ‘k ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



“ .5-- ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 
“ ‘ ‘  “

~~~~~~ 
“ ‘ “ IC,C ---~~~~’03,- ,IC ‘ a~~~

’
~~~~~~~,: ~~~~~~

1’) ‘ , i’ , - /  ,,, : 0 - C : - ’ S ; ‘ , n _ : ’ ±, - n , ’ O n - -  H - l — 5 0  a - o n

‘0, ‘1’ , - n i - v u o Ii- ‘,‘n - :,’.’ ‘ / - - S ~~ ‘ :, - - : ‘ : n ,  I n. Ii’ ,
- - 5’

- ,,1 ,  , ,~~‘,‘ -~- - II ,Ci- , , . , , ‘: “ ‘Tin , -‘ - .‘ -

. ‘a s ,, :’ ’ . ’ , ’- i .  1’ . . . 1 , 3  ‘ ST- - r n ;  0 0  n t . - ’ c’y ’ ’a~~-’-

I :13- 0 n - n ,  ‘ n - a n t -n: n : ’ . nO ~’ ‘00 : - n ’ ‘ a n i o n - rn On c I
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~r~~t- j~~ , a’ ‘ - - ‘n- ’- f’ ‘ ci n - I o n ’  o

it ’. - - : m n , n 0 1 ’ ,- ,‘ ‘ :, :  a l s o  -one - i  ‘o

nec- ,e ; H ‘ - . n :  -: our :~ ‘a mh r- ,’o’i e lenr’ - ’,,h

I’ ,- ’ a Cr’ - . on h o ’  n ’ , j”:01 a, 1. IC- , :  I na1 s ‘an - I
C I n - h ’. n :,a - n1 -.:’~~c t ap es I o n -  - o H  rIo look
‘ l a ’  a r - - ic - ce io n - n .

The c- -crue l Is or -. “ I : : ’,’ ’-:nr’ ’n - e I r a n . ” coro :’i - - c e o — ’

t. i o~-. ‘,‘: r: ,i c- h a ll . c ’,’:’ . - ’I -: n -o b le  -OI ’- r,flC-Oeor s t--o b-c

l o c at - e d  0, r’3 t h e n I - d e n s - . Th en r a i se-i  p arce l

:i a s  r o o m  henb o ’s  I - f o r  e b e c tr o r c i c s  a rc — I p - -- -c r’
sop- c b i - - ,n; . Ha ’ ch c a bl e s  are cu r r Ie d I f l 5 T i d - :

She c o v e r .  Tb- ,:- c a se  : n i I n ’, - ‘ ‘ions  no r -’- 33 cm

by 146 cm b y  19 con h -oh . The ;-;-ci :ht ‘sos

11.5 K - . A a ’ho c - - -c- ”r aoh  is  s h o w n :  it, F1 -:ore
1-’b o .

H o- n - ’  po wer  s - c u - p l i e s  are morn --n -n en d e Q he

b ot t om of “-he  c a s e .  One of t r c - e --: - n u n o r l l e s

28— - ,- c  ot  r’-a ’son ’  to  toe  en : ;n r u n e e n t  - -r o t h  o-c :o ’~—

r a t e  con - o n r ob  of bc -oh low ‘io- l t. :-n---e noun LI -h

volt- ar-c .
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- ‘‘ic wren:  cn c) r ’1t- a c n , 1 - - -I on - n o l e  n - rI n t - e s
c’l n ” o o n l t car-Cs d e -r i :n a e e - o  t i n -  -no , c ot - a
h e r r  - I c : tc ot on  , i s -t a  sic- ,- dc ’s-i ‘,-‘e i en ’n n th
1, In c  b- an - --  , non -no n - n - i  n o t - e r  -i s’ I ye

Tb- ’ t m enr  c - e r - - I  con t a ‘a”’ I ‘n h s -  cl ock o s d i  1—
l~~a , - c r -  a r - i  i on  ‘ c to  oe n e r ’at ’ : t h e  s a n - s - l e n

c— c i s c - : n’ -rn ’: .1 r ed  c - ,- :  he -r io t - a  deco  : 1  n o: c a r d s .
A . :ch ’n-r~at ’ c i s  “ b -a n in i- ’ - n -  19.

S I nn -ce or- c l e e k  of I - . s t ru: - :en ’~t F , S — E o  or -on ’ : ’ —
a:.es an 100 s t e p s  P en ’  s e cond  ,-Cc I .  e 0-he

- e t h e r  deck  and b o t h  decks  of ’ R S — 5 9  or e , ’ -
a t e  at  10 s t n e r .- s p er  n- - c c u r r - ,I , n h ’~ c — o n u s - i. e
c l od : o s c i l l a t o r  runs  ~~~~~~~~~~~~~~~~~~~
r’c’- l nL  r e n d  f or  t h e  f a s t - en ’  s t o - n o p  1n4 . J- - c k

an d  ‘i t s  o u n . p u t  I s  c o u n :n e d  - l - ’w n  by  a n - c t - ar
of ’ j U  wh er - , t h e  - : nn s o l e  I s  us ,” , ’ w I t  H en -n-
ot ,h c- r deck :: . I r s  na ode is  c- ” n t r c - i i ~’n I b ’  a
f r o nt ,  p a n e l  s w i t c h .

55

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 
!~~~~~~L ~~~~~~~~~~~~~~~ 

-
~~~~~

—
~~~~~~~



F— zr~-~~~~~~” - — -“  ,----- --‘- 
-=-

“-“--‘ -‘-- ---.-‘ -- --- -- - --—-5’. 
~~~~

‘.
- ----- ~~~~~~~~-- - - ‘ I C  ‘ 

~~~~~~~~~~~~~~

n-si- ’ -d a t. a - i ec:.- --J 1 nn -  cards s -an-’:n , le  I One  I f l- I
da’ .a a n n - I  s t o red  the  r e soec ’. 1 ’ -j c ha’ a

-n - - r i  i n  r e- l i s t- e r :  to  o p e r a t e  ‘r h-a  fr - -.- n , t

1-a nd ..I i s r- l -eI/ s , an - ’- p r i nt e r  - ‘/O’ i. ’J& card ,
O n : l  t h e  d i n - I t - a l  so a n ab o - coro’i-c r ’t - ’r .  A

s n o t e - m a t - i c  of t h e  - can -  in - ’ 1, : n - l e n -’, i r ,  Fl

us ’-~ 2 0 .

The e ime 1.-a n- c c o r d  - er c e r a t - - h -c 1 —s e c o n d

-ar c h 1 0 — s e c o n d - I:: -:- b a se :  f- - s  th e 7 — i l - i t
d e c a d e  s-cal -e n ’ , a b s ’s : c r e a i n : - :  I c r ,  ‘c / n e  e a r l .

501 3  Is i i b u s t - r ’ a~~-c- -/ in  F I n - o r e  2L

The P - C D I -  o r ’ n n : n c t i - n - n - : : - - -h  to  h ’l ’j e
d i : p b a , ,’: n’ac ,r con:ver ’c c- -i, on .  ‘. : .e 1 : 1  n o t - e r
I r lv e  car  I fn ’o:n :  0 - ;o l t - s  a n - i  + -~ v o l t s  for

o a o l  1 , n ’e : p e c ’ i v e iy ,  ‘. , 0 v o l t - s  -a n n-I —6

v olt s  - c ’o .L n ’ -, - - ,i b e’ t h e  ; n - ’ i n : ’, - . - r .  A schc’ —
:00 t 1C is - - iv en  I~ n H i  - IUr ’c  2 2 .

The ph -e ;ton c cu n t  h Ol D i n o f , o r ;n a t  Ion was  co: -:~

v e rt eo l  to an : ana lon o  vo 1 ta -~e r t - -  an An a loc -

D ev i c e s , Inc . -‘ii i ’ c a i— t o — a n a l ’  c o n v e r t e r

‘b o-i ,c- l D A C — 1 2 1 4 ° Z .  Three  BO O d l  ‘it s  wer °- con’ —
ve r t ed  to  a 1-1—volt f u l l  sca le  o u tp u t  w i th
a l m n i c - er i t y  e r ro r  of ± O h - a  least  s~~a,n : f i c a n t
b i t .  The an -j o b s: Su n  pu t  woe s u s e fu l  f-o r n - r i o —

duC ’l n n ” an i n t e n s i t y  ve r sus  w , a e ” - i e n o th  r i o ’.

Cr oon nna :rn e t i c  t ape  of the  f l l ’h t  da t- a .
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21 m n - n -  d e t e c t o r ’  volt -n-n-n-es rann-e f r o m  1” en s  th ar ~ a vo l t

to  m n i ’ n :n” s t b - n - m r 6 n -  v o l t s  a n n — i  t h e  r a t i o  of n - u _ in - , - : ssive

v-o n- ’ as-es n - a s  i-selL n - n  b e t t e r  t h a n  o m n - ,_i- — h a .I t of n - - m e

~n - n - - r c e t , t  . A n - , n n - h l e  of  v o i t at r e s  i s  . 1  ‘n -eta I n ’ .i -~n t e s t

a c c ” t - t a n c - n -  n - S a r a  f-c r- t h e  e ’i - n - c t n r o n  s n - _ i - c n - ro t a - - n - e r , d an - n--i

25 i c a ’ - - n - - :oer 1 17 5 .

A h I . ‘C v o l t - a - ’e power  s u f - n - ’- l I , - a n n - , I  H i n -  Si’ c a n ”  ‘ 1 t n - i ’  n - h e

e l ect r o n  n - su i t  O n - - i  i cr  n - -as  m o u n n  ed ‘,H)  n m c e n n -  c n - no --

r n : u l t i n ]. I -  r. The  outpna t p - w m rn~ - nn f s” n , n n - I i~ n - n u l t  i n - i ’  en -’

w- ”n ’ -n - - ‘n- n’ n p i ’i f ’ I - : - I in a p u l s - ” a n - , n i i ” ’ l -r’  a m i d  f - i  ‘o  ‘ I n - .-

-n-n ,‘-o n - n m t e- r n - ta d  i o m ~ lc hoards n-c C i n- h n - e r ’ s  i o n - n a t  -~
‘ S n .  n- sn

n n - . r’~i r n - n - -k n ’ n - n - : m n n - t n e c i  on the n - rn - n - n e 5 - a s e  Lit  en- na n: n - C ’. ’

. l n - t , e ct o r  i n , n s e l f .
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S - ‘ -s o 1 ‘,, ‘ :o ’f i a , -’ - -  1 - _ i n n  an n n o m n , n l ’ , n .  ‘II: - I ’ ’ ’ ; - -

en - i n ’ - . ’ ,n - n-~: . n - 
- ‘

• . . n-i n i n n - - n ’  ‘a n - - I  n . o  -n - n - - n n - n  t o  ~ n _ i -  9 - 9 1-S
t n _ i n ’ - -  io  I n - n ;

• . . n-i tw ’ n - n - / -- t n ’, i t na n - n - - S  ‘.-t i l c  h - a c r m t n s n l n - n - : d
n - sn I - e s ’ s” -r n~- n - n n - t , n -~r a ’ - S a l s o  n-n ’ - n - S -

n -n a c a _ i  n i _ i  i n  - c.- n - s i n ’~ tan ie ’n n - n -  c -a n - n - n ,  1, , ‘n ~,, -‘- n_i

r i~~:n , L- .- ’r’ , -~ n - .1 S / n : ”  - : - ‘- t ’ -i t o  nn ~-OIn - ’~ he

c c ’n t m p l - ’’ e P C I- I  o n i o n  a ’. ;-:a ’;e t n  cnn , ;

a c o n - n - er can - -H

a s n - e n - —  “ -ar ’ m~o r - a t - s t ’ cn n-m n - - ni ’,

a n - t n - n _ i  S n ” i. ve c- ar- - i .

s i n - - r n - n - t I c s  nn - S~ n -nbc O n - s n - ’ -  is n-~Pe _i’1v e t n -  1m m 9’ , - n ~ n’ s n-n 2 7 .  02 ,

9 , n t n n- . .S 3 D .  A b locS - -n -  .ilrt - ’i’ -’ , ” , Is n - i c e -  I n  I I  ‘ n - n - n - ’ 3 1.

.2 . 1  ‘ l i - n _ i - n - n H  snc ns : n’ - _ i n - ’ t  C n n -  I no-n _ i- - n r ’~1n-

A t I E  -‘aonso le n- ; n - -,s des  -n- -c ann-i Sn- n-s i i t
to  O r n - o n - n - ’ n - t e  n -h e  e l ec t ron sp ec s n-’ c’- ’-n -et e r

s y s t e m  d u n - - i n -’ a c cep t  a n - _ i - _ i  -‘s’ n ’ n- J c n n - i r o n ’ —

n-n-e n - in - al t e s t , cal ibr ’ct  i -n - -n ,- , i n t en - r a r, ion ,

an . i I n  t he  f i e l d  rn -n or n - so l a u n c h .  S h e

c — o a n n s o l l e was a lso used  In n-a ~i- s . -c o d e  t he

elec tron count an-u vol -an-c step from

the f i n - . - S_ i t n n n-sn~-ne t I~~ “ ape f o r  a n n - e l m - n

look dat - a r e i n- ct  ic- n O n -n nm ed ’O a t , e l y  a f t er

t h e  r o c k e t  I’ll

The c o n s o l e  i s  v e ry  s I m i l a r ’  s o  t h a t

b u l  i t :  f o r  t h e  P’- I — 59 ~6O I n s t  t n - n - n - n - t e n t s .
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na ch t~~e ~~~~~~~~~~~~~~~~~~~
thr-:- . - h o l - I .  - : r r o r er ’ a J~~~~o: -r t

:~i~ ~r~ i c ~~t c 1  h o  t h e  ~ Y~~C ~~~~ I a : - C .
II l ne Ito .-.~~~; o f f , t he  cn n s o i e

:1 ~loo~: • • t - ’  b~:i~i. I - ~ -t~’i ~n ; oice ~-;~ tr,

inta :T oer:re at th1 - ctart uf

~~~~~~~ . r OU-~o I C V  O f  ~~~~~

sole  c l o c ~: was wd~ ~o t - - d  to  o.at ch  the
P~~- L~~ r a te  by t h e  E~~U~~~CY c o n t r o l .
P r .  - -r  a:i .~ ;~c t o e n t  was  o c h i - - v e d  w h e n
t h e  r - r - ~ o ’. t e st  c o c n t  w t s  d i s p l a y e d

t h e  p~ y p~L ) :~~ c o u nt  r e a d o u t .  The
t e s t  c ou n t  - n er a t o r  in  the  i n s t r um e n t
‘.-i~~ : e n ah i e d  by 28 v o l t s  c o n t r o l l e d  by
t b -  :‘~~:T c~~~h-: t o~~~1e s w i t c h  on the
O ’ r I S O ~~ -t- p a n e l .  The c o r r e c t  count  was
500 ( 2 5 G 0 0  p u l s e s  per- second  c o u n t e d
f or  20 i I I~~s ec o n d s) .

;~~th  t h e  t e s t  h a r n e s s  c o n n e c t e d  to  the
t e s t  c o nn e c t o r  on t h e  in s t r u m e n t , the
v o o t a o e  ~n t h e  i n s t r um e n t  was c o n t r o l le d
5- .- t h e  console . ( I n  f li oh t , t he  v o l t ao e
w a s s t epr e d  when i t s  s t e p pin o  logic was
t r i~~oered by a pu l s e  gene ra t ed  in the
f l i r -h t  t i m e r e l e c t r o n i c s . )  The conso le
oenera ted  and c o n t r o l le d  set a r a t e  t r i o—
ocr p u l s e s .

, i t h  t h e  s t ep  c o n t r o l  on N~~R ( n o r m a l )  th e

a n a l y z e r  v o l t a g e  was s t e po ed  ~t t he  no rma l
rate of 50 per second . With the switch on

SLO , the rate was 1 per second .
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n , . i n  ( a l l  b r a t  on , 5r- conoole

I - z l n - d  a 7 — d I g i t  d eca d e  s c al er  w h i c h

. I O O ~~~ i l.h~ ~r-n q Iie r !cy of the c -~u n r - e
;~;o ;e  nu ‘U of t h e  n s t r un e r i t  . the c o u n t  

t I n t e d  n e then 1 o~ 10 secondo , 

T c t  - i  L ,  O n e  L I l E  oA~_ :- _ s w i t c h , w a n
:o Thj~ - -~ n the r-etoou t l a b e le d  P H ° I H ~

T i ~~~i~~~b i : r  d i o n l ay e d  was on — h o l f
the ~r c~~un~ r h~~ tjIn count . The l a m p  00 t h e

H di ’ of Oh d i s p l a y  i r i d i c a t  ed wh ’-n Oh-

c e :i ’d  er  o~ ‘c w o o  open . The d splay t ine

.-:.oo two Sn - on d s  in bo~ h the  1—second  and
1 — o • : c o n c i  c ou n t  :- o d e c  . The S~ VAR k -JATE

:~~c c o n n e c t o r  or ov i d e d  a b u f f e r e d  o u t p u t
i c p - -  wave s ion a l  t h a t  cou ld  be c o u n t e d

by on e x t e r n a l  c o u n t e r , if d e s i r e d .  The

base f o r  t he  1—second and 10—second
counting intervals was derived from the

consol e clock which was synchronized with

the instrument crystal clock and thus was

accurate to ±.01 percent.

An analoo voltage proportional to either

the three most or three least decimal

d iT i ts of the  PC~I PHOTON COU~1T was brou ght
ou t on the PlIC connector labeled OUT . The

most (14) or least (L) sii -n ificant digits

were selected by the ANALO II OF PCM switch.

The console could be used to display PC~
photon count and wavelenoth as decoded

from a PCj~1 sic-rial derived from a real time

l1~

~

— - ——---—--

~ 

-- -— —- - -



te lor: e t no s I -owl or ma o - ne ic to1~e

p l a y b a c k .  In  t h i s  cai ;e  the  da t a  w e t - n

u su a l l y  i n v er t e d  i n  s~-r ~n -  t o l  c ou l d

be h a n d l e d  by u s i ng  the  I~~7k RT ED DATA
PNC i n p u t  c or i r o - c t o r .  The c o n n e c t or

l abe led  DATA was e i t h e r i r i o u t  or ou t n u t
s i n ce  it was in  p a r a ll el  ;i ith  the  da t a

w i r e  on the con so l e  in s t r um en t  c o n n e c —
0 or .

The pho ton  count  BCD i n f or m a t~ ori was con-

verted to an analov voltage by an Analog

Dev ices , Inc . d igital—to—analo g converter

- m d cl DAC—12QZ. Three BCD dic-its were

conv erted to a 10 volt full scale output

w i t h  a linearity error of ± the least

si -n ~~f icant  bi t .  The analog o u t p u t  was
useful for producing a count versus volt—

age step plot from magnetic tape of the

flight data.

Schemat ics of the console printed circuit

cards are given in Figures 314 , 35, 20 , 36 ,

and 22.

The console was used to operate the instru-

ment during calibration. It was used at

Ball Brothers Re ,earch Corporat ion for the

integration and performance tests.

Immed ia t e ly  a f t e r  launch , the console was

used to produce quick look data reduction

at the site telemetry station.
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— - - - - r- :. ‘ -

A n  - - I -  r -on i e  o ; ~~~~~ em w a s  d - s i  n - - c  o n - i  ~ui1t
• h i- -c ~ nulses fr-c :- ; a - - v e r n - -~~n t  fu r - H sh~-

ut c:~e e 1000 - -~~I)P ic~ -o ly  .-:i~~h t h ~ r o c k e t  P OT
— - - ~t no 3 : 5 0- - :- .. :~~~~c t r o n i  es to ene r - ; r l  ze a rr leoha_

i n s - ~rr  ion  of two f i l t e r s  Th f r - t n t
of h - - 

~~
- - eo or o-c s a l s o  m a d e .

the  :- - :v - ~~- - . - - n o — f i c o i c h e d  i et e ct o r  I n c  lud e- d a p h o t o —

in l~~- - r  , ni~~n v o l t a - c  ceo-o r su~~p 1y,  and pu l se  aol- I ~~
—

fm --o- - . the cut to ne ses f r o m  the  pu l s e  amp W ere

co ~n o-:- J c n :  oo: v - - : t - - J  t o  OtT data along with a sync

ward an-i r 1 ’er  i s it l o f l  i r f , r r o w t i a n  by circuits on
- t ree r n i n o e J  -o le  : -u i t  e a r l s  w h i c h  w e re  loca ted  in a
S e t-  ~r ’ t t e  c o ot  ~n ,f  the  e l ec t r o n  sr e c t r o m e t e r  a s s em b l y .
A b l o ck  :11 u r -o-o i s  s h ow n  ~~T i  Fi -u re  37 and a timing

li ac ra : :  in L; J o - C  36.

th e  car d ;e n er a t e d  ? 0 -  f r a m e  l a o - I c  at  the  r a t e  of
10 f r~~o :c per  s e c o n d .  The c o un t e r  card c o n t a i n e d  a

—~~~- l o  I-cob ol c o u n t e r  and -
~~~~~~~~

‘
~~ r eg i s t e r .  Thus , r h e

sy s t e m  was  c a r ab l e  o f  h a n d l i n g  pu l s e  r a t e s  up to  100 , 000
p’li ses ro o t- second d i r e c t l y .  Sin ce  the  c o u n t e r  r e cy c l e s

~o zero  oni f i l l s  a c a in  i f  t oe r e  ar-c more t han  10 , 000

c o u n t s  ~ -oe ft -am-c , to ins n e c ti  on of t he  d a t a  t he  n u m b e r  of
r - o c  des ~en ho d e t e r m i n e d  and  a ve ry  h i o h  c o u n t  r a t e

c-o r b e : o - ~~3 1re d .

The p ow-er ;—un’~ly  ‘cu t ou t  card contained a ±15 volt power

su o m l y  O t O  0 - i - p u t  c h o t o e r .

A ch e r : at i c s  - m e  given in Figures 39, 29, and 140.
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3.1 I r e / u I - I  f T c : - .  r - ’  Ecu I pci— n t .

To o p er a : - - t h e  p h o t o m e t e r  s y s t em  d u r in ~r

i o c ep t a r i c e  and -rvi r-u rme ntal t e s t , c a l i —
br a t  f u r ; , i n t e g r a t i o n , and in t h e  f i e l d
t r - i o i -  to  l a u n c h , a conso le  t h a t  a l r e a d y
e x i s t - o1 was  m o d i f i e d  to ope ra te  at t he

- c ) r l e - c : t ~r -am-o rate and format .

A new tim er card was des i-ned and fabri—

cat --d . A timing d i a - r a c I  is g i v e n  in
IT -urn- 141 and a schematic in Figure ~42.

‘t hy  d a t a  decode  card and t i me  base card
were used without modification. Schematics

-~ire given in Figures 20 and 36. The printer

dr ive card of the original console was also

used. See Figure 22.

~~~ Fi e ld  2 u p p o r t  Serv ices

eu r-nut’t s— rvices were provided for integration of this

~m s t r u m e n t  and its auxiliary experiments with the point—

iri~ control at Ball Brothers Research Corporation in

kou1d~ r- , Colora do , and also at the launch fac ility at
.-J f:-TR , m : ~ -,~ 1—l exico. Leak checks were made on the nose cone

a n i  i—se ction at both times. These services are detailed

in a letter report to the Contract Monitor dated 1 T-Iarch

1976.

The payload was launched (with the nose cone evacuated)

at 1220 i-FIT on 214 February 1976 aboard an Aerobee 170

rocket from the Aerobee 350 Tower at White Sands i-Tssile

Ron~Ce in New i-b -cxico. Data were received from the Electron
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S r e : t r - - : - rc -t er , 1h e c i d -  v i - - i . i n , - i h - t ~cr o et e r , as a - - l i
as trot ;  se ’i - -n of t h e  ci ~-thn ItE~~ 1 d e t e ct u i - s  (no  d a t a

r e  t h L  12’)- -A d e t e c t o r ) .  Due t o  a sI -n - a r a ~ i o n
of - he r i s t r ’u m e n ’. pay 1000 between the F— and E—nectl (Otis

u p - t n c r ; ut e  d~ pl- -y rent , a s u c c e s s f u l  recover- :,  we ::- no t
oh’  a i m e d .  S m c  of’ t h e  rayload components were reo-:-;-o r-e-i

a f - - w  .-; - o-ek s -m t - r , b u t  due to t he  damaged c o n d i t i o n  of
- 0-~~~e : r c - n e n t s , a con~~r ’ehen sive  p o s t — l a u n c h  a n a l y s i s
of - h- ’- deteotor arch-leo could  no t  be c a r r i e d  ‘-- lot .
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