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—— — ‘ ‘ The h i ’ ~ t ) P ’ ’~ ( I f  1 1 3 ; : ;  pro j ( ’c t  j ;  l ong  and ce p l ic a te d .  O r i g i na l l y UCSJ)
p r o  o~~i. U t o  f l y an A ’ I S — 5  f i  i gi i t  s~~n r t  I n s tr u . ’ ’ t  s.’i t ii  s u i t a b l e  re fu rb i shment

c i i i  : 3  1 1~ ‘ . Ti c: 1 s ~‘v’’ ra I a ~‘~‘nc i ‘s bcc ;~- ‘ i r~vo 1. ved wi Lb the  prob J ems
(‘~~ sp’ Iccc  r . f t  si r~~i ; ‘ ‘  . I v  d i e  t i : 1 .’ the c oucs ’p t  of SCA J h A  was e s tab l ish e d ,
t i c  p r e t  ‘t ~~~ i ‘i r- ::~ .. ‘: i In- A’; ~; — 6 n las~ .i I i , :t r u r c i i t  wa available . Thi s
i t i ! ; L r t n : , t n t , i. ‘ ; a v i s t  1’: i : • i e ’ •’cd v c r ; i on  of wl :it  had been f l o w n  on AT S—5.  It
dc t  ( ‘c t  j .:lr t .i c i  & ; t vcl  a ; , i i c i i  w ider  energy r::n~~e and f e a t ur e s  sens ing  heads
wh ich rot:.t ( 1:; (ic i’ ’fl nd i c ula r  cli r i ’c t ion s  . A m a j o r  p rob l em Wi tl~ e~~1hcr
in~~( 3 u : i i ’ t i .~ t :u;t  L~ ’’~’~ ~~ cc b u i l t  to in t e r f ace  to a s p e c i f i c  spacecraf t  which
h d  a c on s i d c r a h l ’,’ d i  f i c r e n t  conf i  H ir ~it  ion f re: i SCA’i’ ! L& . This ncccssjtatcd the
cc ’I I r  t ruc t ion cf a:; i u t  r f ~ cc box w h i c h  not oul y p r epares  the t e lemet ry  s ignals ,

hut des’s such ( I i  f l y :  a: ; a c c umu l a t e  the  out pu t  s ignals  (on i~T S— 6 acciii,iulation
and log coUinrt’US ion ~. :re sp ac e c r a ft  f u n c t io n s ) .  This in turn req ui red the
d e s i g n  and c e : : ’ >t r u e t l on  of a totally new ground Support equ ipment . 

,

In the  ~ectj o n S  h a t  f o l l o w , we wi l l  de scr ibe  the progress made on the
pr~ ,~r ian up N’ tiI( ei ’ c lj  n ;: ef th i s  con t rac t  and t r ansfe r  of a l l  remaining
r& sp onsih )ilit ’~ to t l z c ’  Air Force.
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1.0

Navy c o n t r a c t  t A ) U O i - ’i— 7 ( , - C — 0 4 3 2  was mod i f ied  to provide  a no—co s t exten-

sion h o::’ 1 A p r i l  1977 t o  31 J u l y 1977. V i i i : ;  over lapped  sl i g h t l y  the proposed
• s t a r t  o t t h e  Ai r  Force f u n d i i i y , but the lash ; to be performed d u r i n g  th is

per iod  were  det a i l e d  in UC SI) proposal  89148 , dat ed  30 March 1977. This  exten-

s ion was g ran ted , ar i d s.’i t h  t h a t  add i t iona l time , we were ab l e  to c om p l e t e  the

tasks described in the proposa l .  These included the e l ec t r i ca l  des ign  and

f a b r i c a t io n  of a power s i mu l a t o r , the 3 KIlz ana log  d isp lay  d r ive r s  and the

s t i m u l u s  card for the CAMAC i n t e r fac e  to t h e  ground t e s t  equi pm ent  for  the

above. These were a l l  c o m p l et e d  s a t i s f a c t o r i ly .  h owever , the s o f t w a r e  for

appropriate di sp lay of t he  3 KiIz channel was not complet ed  u n t i l  a f t e r  th is

c o n t r a c t  had exp i red .  The s p a c e c r a f t  power s imula tor  i s  e s s e n t i a l l y  a vari-

able power supp l y w h i c h  CUll  be con t ro l l ed  on - l i ne  by the PDP 11/34 which

c o n s t i t u te s  the core of t h e  CSE.

D u r i n g  the  c x t i . t  f o u r  m o n t h s  we a l so  c ompleted t h e  e l ec t r i ca l  t e s t i n g  of

the  above m e n t i o n e d  i t ems  and Blade a l l  necessary  m o d i f i c a t i o n s  to op t imize

the i r  performance i n  a c t u a l use .

During the earlier phases of this contract , all other goals had been

achieved . This included the final design of the t e l e m e t r y  interface electron-

ics ,layout of all logic sticks , and construction and testing of the various

electronic subassemblies. Note that the design of GSE that we are using

allows us to sir,ulate th e interface not only to the instrument proper , hut

also to any subassembly . All that is required is the appropriate software

and interconnections . This has greatly simp lified and improved our testing

capability .

Althou gh the logic sticks have been tested , they have not yet been inte-

grated into the fli ght configuration . They have been interconnected on a

breadboard and then connected by appropriate harnesses to the rest of the

instrument so that the whole system could~~e operated by the GSE.

The GSE is now completed and much of the software needed to test the

individua l sticks and subassernblies is also written and debugged . In fact,

the test reports for the various subassemblies are standard forms produced by

the GSE and signed by the operator. These then become part of the permanent

records for the instrument .

Although much effort has gone into rebuilding and refurbishing the sensor

and analyzers section of the instrument , no recalibration had been undertaken

-3-
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b e f o r e  t im i s  c o n t r a c t  eap ircd . This  is in accordance w i t h  the ori g ina l .

schie dtil e

In susi”Ury , at t u e  c -onc lus  ion of t h i s  c o n t r a c t  , the  p ro jec t  as a whol e

was p r o cee d ;  ‘~ ‘, at t h ~ p r e d i c t e d  pcice w i t h  no m aj o r  p r o b lem s  foreseen.  Deliv-

ery on schedu le  of an & ‘ : - :ce l l en t  i n s t r u m e n t  looked very probable .  S i n c e  the

exp i r a t i o n  dab and thiI ~ w r i t in g ,  f u r t h e r  p rogress  has bcc :n made . A p o t e n t i a l

wei ght  l.rohl cnm has been solved ; and we s t i l l  predic t  de l ive ry  on schedule .

2.0 INST RUMhN T

The basic ins t rument  is the ATS-6 prototype plasma detector . We have

increased the height of the box by 1½ inches to allow room for the additiona l

logic and electronics necessary to perform the i n t e r f a c e  func t ions . We have

also added a microprocessor to aid in the. distribution of comii~~nds since we

have learned of the  l i m i t a t i o n s  on the ground c o n t r o l  command c a p a b il it y  for

the ScATILA m i s s i o n . A fe ’ .’ other minor changes have been made to correct

proble m-i s exper ienced by ATS-6.  For i n s t ance  we have rep lac~ d the motors w i t h

a larger size. Partial failure of the temperature control system on ATS-6

caused large temperature gradients to exist across the bearings. This extra

stress  even tua l ly caused s t i c k i n g  and f i n a l l y  l imi ted  de tec to r  r o t a t i o n  to

ce r t a in  seasons when the temperature profile is favorable. The new motors

will prevent that problem even though a similar temperature control problem

on SCATIIA is unlikely (hue to the fact that it is spinning while ATS is stabi-

lized with one axis pointing toward earth.

The grid cones at the rear of the analyzing section have been changed

from wires stretched over a delrin frame to wires over a metal frame mounted

on insulating standoffs. This was a simple change which will prevent charge

buildup in the analyzing volume. This effect can affect the detection of very

low energy particles in the presence of large fluxes of energetic particles.

No other change has been made to the detec tors themselves.

Temperature control on ATS-6 was through an active device located direct-

ly below our instrument. In the SCATHA confi guration , the instrument is

located on one end of the vehicle . This isolation means that carefu l control

of the externa l surfaces must be maintained . Recently developed paints are

now available for therma l control which are also good electrical conductors.

Based on thermal calculations performed at Martin Marietta , a paint pattern

has been developed which will insure good t hermal properties while satisfying
our need for conducting outer surfaces.

-
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The m ain  work l e f t  t o  be done on the in s t r u men t  is the in tegr a t ion In t o

f l i g h t  c o a f i g u ra t  ion (wh ich  is be ing  done at t h i s  ~~~i t i n g )  and ca l  i br at  ion .

The m i c rop rocesso r  n i m i  I s  have not yet  hmee n f a b r i c a t e d  due to delay ed d e l i v e r y

of parts , hut  t h i s  does not pose a problem for  e ven t u a l  t i m e l y  dc l  ivery .

3 .0 C ROi ~~D SUPPORT EQU 1 P~tENT

Time phi  losop hy at  UCS I) for ground suppor t  equi pment  is somewhat different

from tha t  o other l .mbci ratories . We believe in being able to tes t  a l l  sub-

syste :- :s and the  compl ctr instrument in as near to spacecra f t  c o n f i g u ra t i o n  as

possible. This includes the ability to make tapes in spacecraf t  format .  In

this manner , we not only are able to test the  ins t rumen t  under  r ea l i s t i c

cond i t ions , but  we arc also able to start development of software to analyze

data  long before  l a u n c h .  In f a c t , the  checkout  so f tware  can easil y he incor-

porated in to  the  f i na l  a n a l ysi s  program s . This means tha t  the CSE i t s e l f  is

more cumbersome than  for o ther  expe r imen t s , but  t ha t  the  overall  cos t to  the

program is g rea t ly  reduced . T h i s  is p a r t i c u l ar l y  t rue  in the  SCATIIA case

since we have chosen to use a PD? 11/34 as the  bas is  of the CSE. The other

approach is to bu i ld  s p e c ia l  purpose equ ipmen t  wh ich  w i l l  have flO U SC  a f t e r

launch . The 11/34 wi l l  serve not only before  launch , but w i l l  also act as an

important part of the  da ta  r educ t ion  equi pment . In the event of a fo l low-on

or related program , the same centra l unit could be used again. This would

result in quite substantial savings to the second program.

We use the CAW~C standard to interface the instrument to time computer.

This has several advantages such as being relatively easy to construct a

second CAMA C crate to run from our laboratory PD? 11/70. ThIs avoids the

necessity of constructing two complete CSE ’s dur ing those phases when testing

might be done at both UCS!) and Martin.

The CSE itself consists of the 11/34, dual floppy discs , CAMA C crate and

controller , a tape unit , tcrmina l , and 1in~ printer. All of this is assembled

and working . The language we use is FORTH , an interactive reverse Polishm no-

tation language specifica lly designed for controlling scientific instruments

in real time . Software for all major functions except testing of the 3 }~Hz

analog output have been written and tcstcd at the exp iration of this contract.

Further development is continuing at the t ime of this writing , and the 3 KHz

test procedure now works.

-5-
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4.0 S(x TWARE

As has been r ep eat  edly  m mm t l omie d in t i l e  previo us sections , software

de~ el opna nt is a very  impur ta nt  par t  of th e SC— 9 instrument program . This is

a cent i nu i  mmg t a s k .  F m .  c~’me n t  l v  s o f tw a r e  deve lopm ent  is  being done in pa ra l l e l

wi th  the  a c t u a l con ~~t r m i c t i o n  of p a r t s  to he tested . Improvements  are made

from t i m e  to t 1~ ,e as we get m er e  f a m i l iar  w i th  the a~;s( b1ed ins t rumen t . This

f l e x i b i l m  t y  of t e St  i l m ~ c.mpab~ l i L y  has a l ready  proven to  he very va luab le .

At the expiration of t~t i s  con t r ac t , s u f f i c i e n t  sof tware  exis ted  to tes t

all of the log ic sticks w h i c h  had been designed  and constructed ,

In addition , we arc able to dr ive  the whole instrument in a spacecraft

mode . We can read data and send conuimands. All, responses are auior i at i  a l l y

chec~~ d and appropri ate messages printed out.

Through the prograns’~able pc~~er supp l y ,  we can au tomat ica l ly s imulate

var ious  poss ib le  s pa c e c r a f t  power conf i g ur a t i o n s .

We can store data t aken  d u r i n g  t er t a  and later a n a l y z e  it in much g rea te r

detail than is possible in rea l  t i m e . A l t e r n a t i v e l y ,  we have t:he ability to

moni to r  ar’d p lot s (J (’cted data as it is generated .

A l l  of these f e a tu r e s  had been pr ogramu~cd and checked at the  t ime of the

exp i ra t ion  of th i s  c om t r a c t .  However , development of several of the ma in

programs is c o n t i nu i n g .

5.0 WORK LEFT TO DO

As has been indicated above , the work which th is  contract calls for has

been completed , but the program itself is far from complete. Work is current-

ly being supported under Air Force sponsorship . We anticipate no major

problems in comple t in g  d e l i v e r y  of the instrument .

6.0 INvENTIONS AND SURCONTRA cTS

We believe that no new invent ions have been developed during the course

of this contract. No subcontracts are currently ouistanding .
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