
2! 
1. J

~~~~~~
R R

~~!

lB. Ml__tNI
S

H



~IIII ~I I IL
= I

1111’ 25 I .1 I

V



SEP ~~i8 ‘
~~~-in “~~ 

() 
~~
‘

~ fl.1~ 1~ ch n ic ~ l ~~~~ ~‘rWu r.i

7~
f / I

,

~~NSRAA~ CAPT I\’[ TEST UNIT .DESCRIPTION

/ AND
I AIRCRAFT /AVIONICS Jf!1 ERFACE DEFINITION 6 S

1 F INAL /,
~

by

/ Rona l d l H i nke l,? CDR , USN
Ger al d N . ~Jones

-r.i TECUN~CAL

Ronald R. /L inde ni a nn ~~ 2~ 1976¶ >~~ 
Sys te ~nc D evc lo r rnc n t  P cp a r t r n c~nt

NV.’C, CH~~A L\KE

-

/ / J A N UA*Y ‘I 976 / c
Approvc~d for public release; distribution u

1:it
S .

This is v~ ~~fortn.~l report of th€ U~v~l We1i~ons Center and is not to be used as
~ i~~~) r P t , fur ac tion .

C E .~~~T E R

Chi~~ L a k e ,  C~ 1 if o r nj a

LI



5,

GOV 1RNM(N T - IN ( S~~N4 D A 1 A ~~ 4 CNAN( . I  •‘~~O GKAM

GENERAL DOCUMENT SUMMARY SHEET
I’ ~~~~~ T p, ,. 4 _., ‘ .~~.. on 1’.~~_ .  1

4. I ‘ S NI 4 2 . ‘MIIINI N P A W  MAUI Pt .~ t ’I P Si, l i l t  lift S A l ’ W l l ’  General Technical Data ,
S Desiqn , Construction, and Modif ica t ion

Miss i le  Ai r  Launch { j  t~°~~’~~’ ”  Nt~1 ~~~~I!( AB~~1 January 1976
it ‘ 4 ,  i i ’ A i . ’ iiA S ’ M t N I  ~~~~~~ NSRAN ’1 Captive Test Un i t  Descriptio ‘~~~~°‘~ l i t ’  

—

and Aircraft/Avionics Interface Definition )~~~ I N R 4 ’ 1 [J I T N S ) l ’ i’ARl

4 t tA ’ ’ W ’ ,’ s ’~ tlU t N i N t l M ~~i M  4 ‘4 1 i jA l , ’li S P A R t  NWMi i ’ I N I ’ l f i A T ’ t * i  —

I,  
~ A I N ~ S , l’l 4~~~~’ t ,  S ,~~~’ l l 4 l 4 ’ S 4 , I S  ~l I  144 lis IN A T A I  ‘ “ t A T

None YU T IIA VSNRZW
I: W A N ,  I A ,  1 4 1 1 1 4  I i  M A N I S I  A l  1 1 , 8 1  W I ’ A W l  4(10111 4 Ii IN(1(I%IR1 t’,TS I I iPAMINI 4 1 0 6 ,  0 4  PAl MI’l A

ft ‘S I t NI A l i t  5 ’’ ‘ N T  N I .  511148444 1,4 I 4 1 1 1 4 1 L I  ‘s h l ’~~~l’N 

N/A

This paper defines the Navy Short Range Air—to—Air  Missile (NSRAAM )
concept , and presents a detailed description of the function al modes
of operation , the Captive Test Uni t  (CTU),  and the in t e r f ace  r equire—
aents for  the imp lementat ion of the Na vy SRAAM concept on AINVAL
ai r c r a f t .

The Navy SRAAM concepts , Del ta  and T~cho , are based upon h eads—t ip ,
Off—Bo r e s  ight Ang le (OBA ) sl av Eng of miss i le  seekers hav ing  Increased
sen s i tiv i t y .  The present method of a c h i e v i n g  he ads—up,  large o f f —
borcsi ght seeker s l a v i n g  Is the Visua l  Ta rget A cquis it  Ion System
(YTAS) wh ich  employs a U c l m c t  Mounted Si ght  (IIM S) . The surrogate
seeker (55—2) to be used to eva luate the Navy SR/tAM concept in
A DIVAL emp loys a th ree—axis g imbal system and a ro t a t ing  opt ical
telescope.

Increased seeker sensitivity from present short range air—to—air j
missiles will provide longer detection ranges aga ins t  ai rborne
t argets especially when viewed f rom he ad—on . Large ORA acquisi t ion
and launch capabil i ty  w i l t  provide miss i le  l aunch opp or t :unl t les  not
avail able with present S R/tAM missiles. These two features  provide
an increased opportunity of launch against a projected threat  armed
with an AIM—9L equivalent in the 1980—1990 time frame .
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NAVY SR/tAM CON CEI ”I ’ — A I M V A I .

I NTRO DL I CT I ON 
S

This  paper sli’ I i m’s t he Navy SRi~M1 concept  , and p reseit t s a deta I led
desc r I pt. ion of t lie f u f l t ’ t I on0t I tnod& ’s of opera i. ott , t l ie Caji t I ye l es t  t In I t

(CTU) , and the  Inter f ac e  r equ r emeut s  for the tniplement at  ion of the Navy
SItAAN concept on AI M VA I.  a i r c r a f t .

The Navy SRtSAM concep ts , Delta and Echo , ate  based Upon heads—up ,
O f f ~~Bort ’si ght  Ang le  (OBA) s lav ing  of m i s s il e  seekers having increased
sens it iv ltv .  The present method of a c h I e v i n g  h e a d s — t i p ,  l ar g e  o f f —
horestght seeker s l a v i n g  is  t h e  V i s u a l  Target A c q u l s i t  ion System (V’l’AS)
which emp loys a Helmet Mounted Si g ut  (IIMS) . ‘t he surrogate seeker ( sS— 2 )
to he used to eva lua te  the Nav y SR/tAM concept in AIM VA L emp loys a three—
axis gimbal system and a rotating o p t ica l  telescope.

Increased seeker sensit iv i ty f rom present short range air-to—air
missiles  wi l l  provide longer detect ion ranges against airborne targets
especially when viewed f r om head—on . Large OB~\ a c qu i s it  ion and launch
capab i l i t y  w i l l  p rovide miss i le  la unch opportun i  t ies  not avai lable  wi  di
present SR/tAN miss i l e s .  These two fea tures  prt eiv id e an increased oppor-
tu n i t y  of launch aga inst  a pro jec ted  threa t  armed w i t h  an AIM —9 L equiva—

S lent in the 1980— 1990 t Ime frame .

The ob.Iect lye of AIM VAL is to t’v:i luate the oper at  tona l i t t  Iii ty of
seeker sensitivity and off—boresigh t. angle acquisit ion and launch cap-
ability. if this operational usefulness is to be extrapolated into
determining future joint SRAMI operat ional  requi rements , then the Navy
SRMM concept needs to be evaluated wi thou t  regard to the  eventual
missile which would employ this concept. Specific missile design para-
meters such as cost , size , weight , and control system can , and should ,
be influenced by the needs of all the users of the missi le.

NSR/tAM_CONCEPT

The Short Range In Short Range A i r — t o — A i r  Missi le (SRAAN) has been
dc’ f (ned as wi th in vi stial rang e of the target or , approximately , f ive
miles. The Navy SR/tAM concept  Is to he ,‘mp l oved , primarily , in ,ill
aspects of visual a j r — t o — a i r  engagements  ranging I rom the purL’ figh ter
to fighter air superiority missions to the self defense of heavily laden
a t tack  a i rc ra f t .  It Is to be used in con lunct ion with other ai rcraf t

S weapons and I Irt~ con t r o l  systems .

All modes of operat ion of the Navy SRAAM are cate g t t r l? ed  by the
aequtsit ton aide used to slave the Navy surrogate seeker to achieve
target lock—on and track. ‘r ite modes of epei’at Ion are as follow s :

- .:~~~ 
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V’I’AS — provides slaving of t h e  Navy su r rogat e  seeker to
the  l i m i t s  of t h e  seeker or to t h e  OBA l i m i t s  S

establ ished for  specific AII ’IVAI. tests. S

Radar — provides  s lav in g o f the Navy su rroga te seeker to
the limits of the speci f ic  AIIIVAL a i r c r a f t  radar
limits;.

Corridor — provides single bar slaving of the Navy surrogate
Scan seeker in a vertical plan perpendicular to the

aircraft wings.

Boresight — provides slaving of the Navy surrogate seeker to
the aircraft boresight.

Implementation of the Navy SRAAI’1 concept into A [MVAI. aircraft shall
not alter the existing radar, missile, or gun modes in those aircraft.
Simulated firing (launch) of a Navy SR/tAM will be accomplished by the
normal air—to—air missile firing switch in the AIMVAL aircraft.

In any of the four modes of operation the Navy surrogate seeker
slaving and target lock—on can be accomplished using one of two methods.
Normal slaving and lock—on is accomplished by use of a Target Acquisi—
tion Enable (TAE) switch or similar separate JR missile function switch.
Activating the TAE switch enables slaving signals to go to the Navy
surrogate seeker and commands the seeker to attempt target lock—on .
Seeker lock—on is conditioned upon the seeker achieving coincidence
with the commanded seeker slaving signals designating the target and
sufficient target IR energy received at the seeker. Seeker lock—on
indications to the aircrewman are by both visual and audio cues. With
seeker lock—on, the aircrewman activates the missile firing switch to
simulate missile launch.

The second method of achieving Navy surrogate seeker slaving, track ,
and simulated launch is termed ~~iiek Fire. The aircrewman activates the
missile firing switch only. Seeker slaving signals and a lock—on command
signal are delivered to the Navy surrogate seeker as if the TAE switch
had been activated as in the normal method . When the surrogate seeker
achieves target lock—on, the lock—on signal coi~pletes the firing circuit
and a simulated missile firing signal is generated . Visual and audio
lock—on cues are the same as in the normal method , (but may not all appear
distinctly due to the automatic nature of the functions in this method
of employment) .

IODES OF OPERATION

VTA S — The primary mode of operation of the Navy SRMN concept is
Visua l Target Acquisition System (VmS). VTAS is a system whereb y the
Navy surrogate seeker is driven to tIn’ l.ine—of—Sight (1.05) generated
by an ,iircrewman using a Helme t No untcil  Si ght (t IN S) . Th e  VThS
mode consists of the HMS system, a VThS computer and the TAK switch.

2
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The TAE swi t cli serves two fu in’  t ions. fhie TAE sw It cli ejiati ics t he seeker
to be d r i ven  to the VTAS computed 1.05, and commaiids t lie seeker to go
into the track mode.

The 11115 disp lay for gt nerat t u g t lie a t  rc rewman ‘ ~ ins  to t h ’  .uge
is en the helmet v i s o r .  This d Isp I a~’ couis I st 5 oh concent r Ic 1(1 and 50
ml I sighting rings and f o u r  d l  sc ret t’ li ght s . (See Ft gure  I )  . The’ tipp er
right d i s c r e t e  l i ght I l l u n i i n a t ~~s whenever  (l i e  rad ar  i s w i t h i n  + 2 0 of
the I.OS generated by the a i re re’wusan and is cal etl the radar coincidence
light . The lower r 1g m d i s c ret e  l i ght  I l l u m in a t e s  whenev er  the  ra dar i s
locked on a targt ’ t and Is called tIn’ radar lock—on It gtit . the upper
l e f t  d iscre te  l i ght I l l u m i n a t e s  whenever t h e  Navy SRAAM seeker Is  w i t h i n
+ 20 of the LOS generated by the a I rc rewnan and Is called the’ NSRAAM
coIncidence li ght . Thit ’ lowe r let  t d i sc r e t e  li ght I ii urn I nate s wlieneve r
the N avy SR~V~M seeker is l icked on a ta rge t  and Is ca l l e d  tin ’ NSRAAM
lock—o n l i g h t .  In all  cases the d i sc re t e  l i gh t s  aCe’ e i the r  on or o f f .
in t e r m i t t e n t  i l l u m i n at i o n  of the NSR/tAM lock—on li ght (lower l e f t )  means
that the seeker is attempting l o ck—on .

In addition to  t lie above has ic VThS Indications there are VTAS v i sua l
cues wh I cli are dependent upon the weapon se 1cc ted (S PARROW or NSRAAM) or
particul ar A LMVAI. concept  being tested (l)e I t a conce ’p 700 OHA launch—
Echo concept , 120° OBA l a u n c h )  . The NSRAAN visua l cues are also dependent
upon whether the seeker Is in acqul s it  ion or the t rack mode.

The NSRAAM visua l cues arc based on existing A I M — 7  V1’AS v i sua l  cues
implemented in the F—14/AVC—SA VTAS In s t a l l a t i o n  to he used In AIMVM..
These are a continuousl y on UNS ret ic le (or radar acqu Is i t  ion out to
maximum radac 0B~\ l i m i t s , a 2 Hz b l ink ing  ret It -it ’ when m ax imum radar
limits are exceeded and an 8 Hz bl ink ing  reticle signifying in range
“shoot” capability .

in NSRAMI seeker acquisition the reticle Is c o n t i n uou s ly  on u n t i l
the LOS generated by the air cr ewma n exceeds the m aximum OHA limit of the
A INVAL concept being tested. For example, if the NSRAAN D e l t a  concept
is being tested , the reticic would he on out to 85° OBA when NSRAFtN Is
selected. Similiarly, if the Echo concept was being tes ted the  reticle
would be on out to 135° OBA when NSRAMI is selected . In all cases when
the LOS generated by the aircrewman exceeds the maximum acquisition
limit OM the reticle blinks at 2 Hz.

After NSRMN seeker lock—on , the  UNS reticle blinks at 8 lIz whct~
the seeker is within launch O8a~ limits. That Is 70° (iRA for  the  Delta
concept or 120° LISA for  the  Echo concept. This corresponds with a
“shoot” indication if present i~ the AI MV M. aircraft , but tIO~’S nOt
necessarily imp ly t h a t  a radar lock—en and subsequent aircraft in—range
solution hi,is been achieved , If the generated VTAS LOS exceeds launch
limits hut  does not exceed maximum acquisition OBA limits , the n the
reticle remains steady as in the acquisition case.

3  
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lii hot i i  I lit ’ •u t ’qu Is it I oi i  m d  l i i c k — ~’n ~- .m ~- ’s an ~I,s~ um I n-I It-It ’ I cliii ’
— to  one of t he  f o l l o w in g  t h t i c i ’  n’.usons:

1. The a Ir e  rewiruar i has p h aced l i i  s lit ’ .id tnt ide  the ‘‘head box’’ area
or a rca Inside the cockpit In whi I cli th e’ 11115 svs t em c-an generate a 1.05

2. There’ are no more s imnu tat ed NSRAMIS a va i l  ab hi ’  on the  a i i e  r a f t

3. The VT/IS 18 i noper a t  lye.

In add It ion to the above dt’sc r j bc ’d v i s ua l  cue’s t lie re a r e  anti to ~‘mn’s
which  denote  seeker t a rg e t d e t ect  ion and l o c k — on .  In  ( t ie’ VT/IS modi’ , as
well as all ot he r mode’s , the re w i l l  hi’ a 1000 hl~ syui t lit’ t i c - a l l  v gent ’ r at  ~‘d
tone heard by the at rc re’wman wliet i eve r sti ff I e’. i e ’ i i t  I R ene’rgv is r ece i ved
w i t h i n  the seeker F tc  I d — o f — V i e w  (FOV) . When t lie seeker I s  locked on a
ta rge t  a S liz s igna l  ( s i m i l a r  to  t h e’ A I M — 9 1  “c l i i  rp ’’) i’itsiu h a t e s  t h e ’
1000 tone’ . When des I gnat  to g .1 t a rge t  us ing  VTAS • the’ l OOt) hl ~ tone
shomi Id correspond to the  NSRAMI en inc  tde’nct ’ I i  gl it  b e i n g  II l uin ina t eel ,
and the 5 Hz modulated 1000 lIz lone to the NSRAAM lock—on li ght being
i l l u m i n a t e d .

a. Normal Opera t ion — W I t I m  t he  VT/IS mode se’ icc ted and NSRAA!’1
selected and the TAE switch not act  ivate ’ d , the Nav y Capt ive Test ( I n t l
(CTU) remains in the cage posit ion . When the  ‘l’AE swi t e h i  is  p laced in
“half act ion” (half—way depressed) the Cl’U seeker staves to the  a i r —
crewma n ’s LOS ( t a r get ) .  When the seeker LOS is within + 2 0 of the  VTAS
LOS, the seeker coinc idence logic is s a t i s f i e d  and the coincidence
discrete 1 ight illuminates. The 1000 liz tone w i l l  be heat -d i f  the target
energy received is s u f f i c i e n t  fo r  a c q u i s i t i o n . The TAE s w i t c h  is t t i cmt
p laced in “ f u l l  act  Ion ” ( f u l l y  depressed ) e n a b l i n g  the  CTLI t o  e n te r  the
t rack mode when the f o l l o w i n g  conch it ions are  met : f i r s t  — t r ack  enab le ,
second — LOS com e idence ’ , t h i r d  — t ar g e t  of sul f i t ’ ient  energy de tec ted
w i t h i n  the TOy . When t lie CTLI is t r a c k  tug ,  the  lock—o n tone is heard .
W i t h  the CTU In the t r ack  mode , s i m u l a t e d  f i r i n g  can he achieved by
depressing the miss! Ic l i r e  s w i t c h  i f  the  O1b~ is less than  launch ang le
(Delt a concept 700 , Echo concept 120°).

b. Quick Fire — With  the  VT/IS mode selected and N SRAAM
selected as before and the ThE s w i t c h  not ac t ivated  the ClU see’ker remains
in t h e  cage posi t ion . The aircrewma n generates a 1.05 to  the target  and
depresses the missil e’ firing switch. When the missil e f i r e  swi tch  is
depressed the following sequence of events occurs: the seeker slaves to
the VT/IS 1.05 ; co inc lde’nce’ is sat 1sf it’d (+ 10 ) :  Ia rg’t d ’ let’ ted in the
FOV ; the CTU ent ers the t r ack mode and Is automa t i c a l l v  t i r e d .  The
v tsua 1 and auth io cut’s and launch con s t r a i n t s  app 1y •is in the  norma l
method of operation.

* CORR IPO R SCAN — The Con - itioi’ Scan mod~’ Is a mod ’ wli Ic -h i can b ’  used
• • to achieve CT(I tif f—bores I ght ang le s l av i n g  anti lo ck—on when the VT/IS

system is I nope r,i t iv , ’ . I n (~o r r I thor  Scan the Navy si t  r roga it’ seeker is
d r I vema by chi ~ at ri’ r a f t  avionics to scan a f t  .xi’d vi’ r U t’a 1 p a t ter n .
Vert I cii is perpenil i t ’ ll  I .ir t o  .m I liii’ th r o u g h (lit’ wings  oh t he  .t1 rt’raf t
and 0 Vi ’ r t i cal is at (lie op t i c a l  ho res I ght p o s i t i o n  of the aircraft.

*Corrjdt~r Scan Hoiht’ Is not to be’ implement  i’d her ~~lHVAl. ,

—~~ -~ - T T ~~~~~ ~~~~~~~~~~~~~~~~~~~ 44
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Thti ’ Corr  ithi ar Scan p.11 it-ru i s  a omit ’  b m r — w  i c h i l i  sc ;m n j ).i I I ermi I m m  4 10 0 t o
+ 70° at  (at)” per set tinil sweep m u t t ’ . Whn ’ii t li t ’ st’t’ke’r tie Ice is  amid I t i cks
on a t ar g e t  the NSR1\AN hoe ’k—ttii d i sc  ret t’ li g ht t i l l  un i t n a t e ’s . A l l  and in
cues rena I n  . u s  i i i  t h e  V’I’A S mode’; hit iw t vc ’r , lilt’ l ; i t i , i~- hi  t • i n - ~l ra liii i s  a
F I xci i  i t ) ” (lilA

a, Norma I 
~ l’t’r.m I lou — W i t  I~ ( o r r i e ie i r  Scati SC ’ l e e  t ed  ,mnd 511MM

se Icc t eel anti t hi’ l A K  sw l i e u  not ck’ p r e’sst’d t i m , ’ N av y  s tir  t o g ;m  t t’ seeker
rc ’m.m ins  j n t he’ c a g e ’ p o s i t i o n .  W i t  Ii time ’ IA i sw it cli i i i  h a  i f  a c t  t e r n  t h i t ’
seeker is cotnmande ’d to  slave’ I ron -4- 10 ” t o  + /t ) ” at 60° per se’e ’ond sweep
r a t~’. Dep re ss ing  t hai’ FAE swi (c-h i tO full at- i ion enable ’s  t h e C i’tJ to go
i n to  ( l i t ’ t r ack m ode’ w it  l ie ’  e’oll t I mlii i 1i5 the Cor r j ib r Sc.mii  p at  t e r n .  Tiii ’ C’Fti

w I l l  go in  to I li*’ t ra t -k node’ wi i t ’mi  I h it ’ in I low I h g  c - ou ch i t Ions are’ met  :
first — t r a ck  cnah Ic ;  second — a rgt ’  t tic ’ Icc t e d  in  lie I l e l e l  oh v i e w .
When t lie CTU Is In  t lie rat -k mode i t  cati he h i r e d  by de’p ress ing  the
m i s s i l e  f i r e  s w i t c h .

b. Quick Fi re’ — W i t h  Corridor Scan selected and N SRAAM
Se’ Ie’c’ I eel as be fore ’ and the  ‘I’AE sw i t i - hi  not a~’ t i vat i’d thit’ C iii seeker
rema i ns in t lie cage pus it ion , I f  .i t a r ge’ t is si gh t  c’ci • he ’ a ire - rt ’winan
depresse’s t i le ’  missile ’ f i r i n g  sw I t  cli anel f l i J i l t ’LiC’ e’ rs I he l a r g e ’ t 1010 tim e
area ti f th e’ C o r r i dor  Scan p at  I e m .  Wbt ’ um tilt ’ mi ss i Ic ’ t i r e  swi t c - it is
depressed and the t a r get  is In t I m e ’ C o r r i d o r  Scan N il  t e r n  of t h e  N .m vv
surrogate seeker the fo 1 lowIng  sequence’ of eV eul t  s occu r s :  t he  seeker
slaves to the  Cor r I e lt ir  Scan p a t t e r n ;  targe t detected i ma the FOV tire CTU
en ters the  t r a c k  mode and is f i r e d  a u t o m a t i c a l l y .

BORES I GIlT — The Bores Iglit mode Is a m ode wh i c h  i s  used by an air—
crewm -i n to over r ide  o t h e r  f un c t i o n a l  modes of operat  ion when it l,ecemt ’s
advauitage’ou s to do so. Th e r e f o r e ,  a sp e c i t i  c~i l i v  se l e ct a b l e  b ore’s i gl i t
mode Is re’quired to command seeker s lav i n g  to the :i i r cr a l  t opt I e’j I
b or es ighi t  p o s i t i o n . When the  seeker locks on to a t a r get  in  the ’ bore’s i gI ’t
mode t he NSRAAM lock—on l 1gb t w i l l  i l I u m i n a t~’; a u d i o  c’imes rena in  t he ’
same ant i t h e  launch const rim m t  Is the  l i m i t  of t he  NSRAA M cont’ept being
t e’St eti ,

a. No rma l Ope ra t i on  — W i t h  Bores igh t  se lected  and NSRAAM
sel cc ted and the  ThE sw it cli nei l ac t  iva ted the Navy sun roga te seeker Is
command ed to slave 10 t h e ’ ~i Ircra ft optical bores i ght  pus I t  ion. The ‘YAK
s w i t c h  I n half ac t ion  serves no f u n c t i o n  in th i s  mode. The t a rge t  is
acqui red  using the gunsigiit  r et  i d e  ran h eads Up Disp l~iy ( DUD).  Depressing
the ‘YAK swit cli to f u l l  -ie - t ion enables the seeker to go i n t o  the track
mode when th e’ f o l l o w i n g  cond i t i on s  are net: first — track enable ; second —
target tInt t’e~ t i’d I i i  i hi’ FOV. Wit ii t he  CIII in  th e’ t rack mode ’ si mu 1~l ted
I tying e’an be’ achieved by depressing the  missile firing switch .

S
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h . Quick Fire — W i t h  l io r e slgh it .  se lected  ;iu i d NSRAAM selected
as before and t h e ‘YAK swi icR not act iv.-it cd t he  U i u v y  su r rog a te  seeke r is
commanded to slave to the ’ ;ii rc r;m f 1 °ifl it -a l beet’s i g u t  posit ion . I I ,-a
r;mrge t is sigh t ted t l ~t’ a I rc r&’wun;hum dt’presses tiut ’ in iss Il e I I r Lug sw i t cI m and
maneuvers the targe’t to bores ig la t . Whie’n the’ in iss 11 c fire sw i t t -h i  is
depressed and the target is in time FOV of tim e seeker at horesight the
fol lowing sequence of events occurs: target  detected in the FOV; the CTU
enters the track mode and is automatically fired .

RADAR — The Radar mode is a method of achievin g Navy surrogate
seeker slaving and lock—on with the assistance of the aircraft radar.
It is not a true functional mode in that it need not be specifically
selected and can be used in con junction with all other modes of opera—
tion. The Radar mode can be used anytime that the radar is functional.
When the radar locks on to a target and NSRMN is not selected all that
remains is for the aircrewman to select NSRAMI. The Navy surrogate
seeker then slaves to the radar LOS and locks on the target. When the
seeker locks on to a target in the Radar mode the NSRAAN lock—on light
illuminates; audio cues remain the same and the launch constraint is the
limits of the NSRAAM concept being tested .

a. Normal Operation (VTAS) — With VTAS mode selected and
J NSRAAN not selected the VTAS can be used to achieve radar lock—on , The

aircrewmnan generates a LOS to a target and depresses the TAE switch
enabling the radar to slave to the VTAS. When the radar LOS is within
± 2° of the VTAS LOS the radar coincidence light illuminates. With the
TAE switch in full action the radar is commanded to lock on to the
target and the radar lock—on light illuminates’: NSRAAM is then selected
enabling the CTU to enter the track mode when the following conditions
are met: first — track enable; second — LOS coincidence; third — target
detected within the FOV. When the CTU seeker is tracking a target the
NSRAAII lock—on light illuminates and the lock—on tone is heard by the
aircrewman. With the Clii in the track mode simulated firing can be
achieved by depressing the missile fire switch. The launch constraint
is the limit of the NSRAAM concept being tested.

b. Normal Operation (without VTAS) — When VTAS is not used
to assist radar lock—on the sequence of events after radar lock—on is
exactly the same as in the normal operation using VTAS. In this method
o operation the aircrewinan acquires and locks on a target with the
radar and simply switches to NSRAA}1 enabling the Ciii to enter the track
mode as described above in ‘a’.

c. Quick Fire — This method is not applicable in the Radar
mode since the NSRAAN seekers are already locked on before the missile
fire switch is activated .

•
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NSRAAM CAI’ T I V E Tl-:ST UN I t’

Th e  N avy CTU cons 1st s of a m e d  I urn wave’ I r ’ngt ii I n  I rarr ’d ml  ss L i e
gui  I r l a n r e  u n i t , e le~ ’ t n t-a I r - r ’u l v e r s  14 ) 11  ~ I e r - I  ron i r~ (i iow~ r su i pp l v )  :111th
g,u ld :mumr-e u n i t  to ,i i rr  r;u It ;uv lou h-s I iii er 1 ;ue -t ’ r’ lect m u  he ’; ~suck:iged w ( ( h u m
a 6. 5 inch d Lanieter air I rame . Time ClU Is des igne’d fur the rapt lye
f l i g h t  env i ronment  of the Jo in t  Se rvice AI MV AL Test when carr ied on
e x i s t i n g  S I D E W I N D E R  s t a t i o n s  of the AINVAL aircraft.

The design of the guidance u n i t  fo r  the  Navy CTU is based upon t im e
A SP—3 /3 A seekers developed under  the A G I L E  program.  Design changes f r o m
the e x i s t i n g  ASP — 3/3 A design are associated w i t h  a dap t i n g  the seeker u Si t
elec tronics to a 6,5 inch diameter airframe and improving reliability.
The IR dome , optics (including corrector optics), detector and cryostat ,
inner and middle gimbal castings for time CTU are one—to—one replacements
f rom the ASP—3/3A design . The hybrid microelectronics modules developed
for time ASP—3A are used in the CTU for both r e l i ab i l i t y  and scheduling
reasons.

The Interface between time Clii and aircraft avionics is both analog
and di gital to accommodate all the information required to he sent
across the interface. Analog interface signals are aircraft 30, 400 l Iz ,
V—connected power (115 volts line to neutral at 3 amps per phase), CTU
audio tone , and CTU aboard the station. The interface electronics in
the (‘.TU are designed to provide a serial digital interface between the
CTU and aircraft avionics for input and output signals. Digital input
signals to the Clii include slaving signals (direction cosines) and CTU
mode logic. Digital output signals from the CTU includes seeker head
position (direction cosines) and CTU status logic.

The body coordinate system for the CTU is a right—hand direction
set with positive X forward , positive I to the right , and positive Z
downward when viewed from the rear of the CTU with the hanger hooks up.

PHYSICAL DESCRIPTION — The airframe structure of the Navy CTU is
constructed of thick wall aluminum. AIM—9L hooks are used to interface
the structure with the LAU—7/A launchet . The airframe is a closed
structure and employs a dessicant breathier to prevent moisture build up

• within the structure during altitude cycling. - A preliminary drawing for
the CTU is shown in Figure 1. Physical design specifications are listed
below:

PARAMETER YALUE

Ceneral Shape
Diameter, Inch 6.5
Length, inch 101.5
Weight, pounds < 160
c.g. 13.5 inches aft of forward

- launcher attach bolt.

8

Jo -
— ~ —..---

~~~~

“

~~ ~~~~~~~~~~ lfl I1Ji~Tf ~tffiJ”I1fl Tf~’ii1 ~ ir~nm- ~~~



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -,-.-———~~-- -

TM 2 6 5 6

~~~~~~ C) )-4---
0~

V.)
II I LU
I
I
1 x

~1~ — - - I ‘cZ
t 

_ _ _

L LU
• c • -

c’-J

•-0 ‘~~f
’
~ 

.
~~~~~~~

‘

L L ~~~~~~~ T

II! -
~

~4 9~~~1

i i• I ~~~ I ~~l 0

I — =  —i
• Li

0 -Vt
Vt

9

— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- ____  ____  ~~~



‘

‘I’M 26 5 6

(~l’(J t o  I :uuu , n lu r ’ r  a I I
M ’ - h i : u i ,  h e a l  A l  9— ~) I ,  I yin’ Isu,mgt ’rs .

KR- c-I ri m - ru ) Mod II tvtl AIM—9 L LInuR L I j r -a l

Corridor 5t ; uum
Sean R.i Ic , 0/see (mO

Field of View
A c q u i s i t i o n  Eq u i v a l e n t , eteg. 3. 2 d i : r
Max imuu m , degree 3. 7 w i d e
Track Mode, mr 6x8

CI’U cooling supp iy LAIJ— 7/ A bottle (argon gas)

• Prime Power Input 
-

F Type 115V , 30, 400 Hz, V—Connected
Load Max 3 amp/phase

Environmental Specification s
Temperature , amb °F —50 to +155
Altit ude , ft SL to 50K
Acceleration and g loads MI l.—A—85911) (captive II ighmi—

wing mounted stores)
Airspeed Machi 1.6 at 40,000 ft MSL
Minimum Random Vibr -~~1on

Level, g
2
/IIz 0.027, transverse .-ind vertical

Performance 0.007 longitudinal
rms, g 6.0 -

Shock lSg, 11 ms
At-oust Ic HI LS fl)M1 DC, Method 515.2

Acoustical Noise, I’able 515,21
Category C

EM! Requirements
General Environment The Navy CTU must  be compati

ble with the EM! environments
of all the  AIMVM . aire-raft and
must perform satisfactorily in
all operationa l modes in these
environments.

Special Environment In addition , the ilavy CTU seeker
must perform satisfactorily In

- all operational modes when t u e
• seeker is operat ing in th e’ fol-

lowing special AIMVAL environments. *

(I) A—7 , F— 14, F—IS capt ive
carry wh mi te the M S  pod is opera—

• I 1mg at its max imuni power I eve I
and when the aircraft conimunica—
ion auth radar systems are t)I)C rat I ng

at their maximum power JeveLs .
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( 1 )  -‘ 1 • F It  , I I “ m ipi  I~ • m ’
‘‘ai u v whmi h e t lm t ’ , u t m i  i i i  , t m l i i

S mipm ’u t ( t um ~’ m t i t  -; max I umimim ~n ’wm ’ I
1 cvi i ami d v i m I t m  I ’ m ’ m uig m imi  at  cmi I ’v
( h u e  v i  uigun ; mu i  ‘ I i i i ’  i tn i t  t o  I t . t t i , t i
whim’mm I I I c~’m’ I ~I t I u ig  m t i t  ma xi —

ummit un j IoWm’ I I evi l i t  t hi ’ un l i i i  mmm i
oh)i’i.iI I t)na I ~-m ’pam at I mm m1 ~- I al i t ’,’

bet w m ’t ’mi t hi ’ Iwo  a I ri ’ ma I t

Ma h u t  a I nab l i l t v Rep I at’m ’mm mm I oh ~; m ’ei~ ’ hmt ’ atl  anti
ci cc t ron Ic t a m  tI~

Ri’ I I  ith l i l t  V goal 200 mcamm I l l  glu t hiomti - s bet weemu
lii i l u re .

FUNC 1 I ON IWSCR I i’l ’ I (iN

a. OIj’L i ’ t t l  PATA* — liii ’ om it  put ‘- m ’ m I -i I i l l  ~‘. i i  - u I Wm 1 tI I m ’ I i u m:i t I -
~

sht ’wn I it F I g u r e  1. r ime  out p i l l  d a t  . 1 c u l t ’ m - ’; I lm i ’ ~ TtI v i a  t l i t ’ mmml ’ 1 1 1 , - a l
cab h e on p t us S ami d i i ~ . ‘l’wc 11 1’ i t  W o t m i  ~; am m ’ 51,11 I m ’ h i m ’ ( h ~I~ I m o m  t h i m ’
~ i rerat 1 a v I o n I c s  whi t m ’im m ’olit a in  t h e  d l i  e~- t  t i m  i- i ’ - ; I umi s mmmii st ’m ’1~cr mciii ’
cont i-c Is. Time slav I um ~ iii r em - I I i ’ll t’os I mmm ’s dt ’ ,; m ’ m l  he a 1 (15 iii sparm ’ mm ’ I i’F
enceil t o  Ci’LI i iid v t-oi u~ l I mum I t ’s. liii’ vi’ I gl ut  I mig mul t i  s e t  I i u ig i i  I (hit’ sm ’
d i g i t a l  words are d~’ t (ned ( I i  t hit’ C I I !  Av I mm i -s t n t  i ’m - I ai ’e Pt ’~;t - m I t cit
sect i cmi of t i m i  s p tpm ’ r . In  t him ’ I ave m u , ’, t hit’ Clii e omiver I t he d l  —

rec Li on i-os I ma ’ s t n t  0 I he app m cI’ m tat t ’ ml ~ I vt’ sI guia Is t e slave Liii ’ si’m’ki’ I
g i b i s  to  t he conmm:mndm’tl 105.

Tin’ tn tm ’ tmm .ml mciii’ i-omi t i i ’  I I ci t hmt ’ tri ll ~ m ’m’I m ’ m I s iii’ i i  Vi ii 1w 1 h it ’
s t a t m ’  of MI anti MI ( h i t  and it ’ ot word cut ’) , iii,’ log I t ’ tab I m ’ I ci I lii’
stat us ci t lies,’ h i  t I s shown i i i  ‘lab 1 e I . ‘I’hii ’ h o g  t m  s at  u ’S i i i ’Sm ~ m I bed In
Table ~1 are app 11 r i b  It’ t o i l l t in’ sem’kom mciii’s mic~~i- i- I bed in  t Im ,’ i”unc I I ona I
Modes of (lpe r at  I cmi si’~’ t ion o I ti m 1 s p,m pi’ m-

TM4LE 1

Ml M? CTU Seeker Moth ’

1 X Seeker c;ip,emi in C h’lh .mlrfr .mnmi ’ hom-t’stghi t

0 1 Seeker Sh a v e

0 0 Seeker t rai’k m’nah I i’d

• X — Ind i~’at ~‘‘ a don ’t ram- i’ st •it c.

* Imi t it ut anti Out put P.m I a rc I i’t  m ’umei’ il to av I on li’s, I . e •

Oti Tr(l-r I’I .\T.\ — A I RCRAI-1’ TO Clii
INII I T  DATA — c-ru TO AIRCRA VT

i i ’
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OUT PUT DATA 0(11 Pt ’ 1 Ml A

WORD I WORD 0
lOh ~Tr~~~~~~~ sf~ni 10~ h i 0 ____

, WOR D o N E  W~~U :i RO
o ADDRI SS 

— 
t- ’ ’.~ AJ~l~~ 

‘_i ’~

t i m e ,  i .i

t~r, T1~’TTN~E 
________

-- UB~~~ *

- 
t i _ i

i i i  ( I  
—

SPARE -~~C) — c~-_1- ‘

:~~
° -- - :- -

— ‘2 ‘.‘ —

_______ __________ - -
:-- FI RF EVI’NT 

~ ‘T T ~ V~~thI~ ~M L ’i ,, 
~~~~ 

-

~~~R A G F / S L A V i / ~~~~~ “ ,

-

~~ 

TRAC I< l O G I C  MT
I S (N -

icn ~ I S P
—‘ — -  M

—‘- .  c i  • i i

L u
- r~,~l- 

- .

i _ i
— m — -i~~ — i  —

‘5 — —

‘ I  
—

u -i t _is _ i  — —- I I • i  . - I

- I
-
,; -

t t i  I S

sT~I~~ _ _ _ _ _  _ _ _ _  ~~~~~ —
PARITY (NP fl l’ARIlY

FIGURE~~. OUTPUT DATA WOR D S

(A I R C R A F T  TO Citi )
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- - ‘Whit ut Vt r Ml I Iii Ii (out I n  I ih i m I) , l i i i  ‘,m m km r I , lit Iii I i i  lit t pu

• ~1(iS I t  I~~u m ( C I I I  at  r I r .mmm m m’ bores I g lu t  ) I u i rh r ’p eumt I t ’n  t oh  I lie s I i t t iii ~I2 m r  a um y n t  Imi ’i
i n p u t  l o t  o I he t :’i’iJ . W lmi-ne vm ’r Ml is  low ( ;~, - mmm i i i  ‘l ab  h i ’  I )  ; I u l i I  MI Is Iii t~Iu , ( h ut ’
Ciii st’i’km ’r I s  c’ ,m, nm .mumdi ’ th to s I ;ut’t’ It s 1.05 (m m I Ii, ’ I i m p m u l  • I h u t ~~t ( m m i i  i n s  ( l i t ’S In’ I p i g

sent  t i m  I t by t he .ui t e r m !  t av b oum i es. ‘I ’hmm’ ml rn -r i I t  liv I m i i i  I e~; , m m’ m m v l ilt ’ I h u e  ~mro;m m ’ I •

I llS i’rmnvnand signals to (lie C’i’U m ic p t ’ umtl i ’ um I mip m iu i ti me Fmuiuc t i umn:1 1 Mmm dc i_ il Opet-alit _ i ’m
selct’tt’d . When Ml and M2 are hot Ii low ( Z(’ i~O) , t he CTL J Is  enab I t ’d to go Into
the 1 .-trge t rack tug ccmtii i t  ion. ‘lime I i t t  erna 1 c-ru lo g ic  , hioweve r , ho ld s  t i m e
set’km ’r In  t lit’ slave umod’.’ unt ii two conti It tons am- c met ; t hey ar e a ng l e  of
c o i m m c  Idm’mmcc and tat-get t Im ’t ci ’t • When both I la’st’ cond i t  inmi s art’ met , t ime CTU
i n t e r n a l  logic will sw it cii t lie seeker mode i-on t tø 1 f r o m  slav tu g  to t ime ext e i -n a t
lOS ( d i r ect  I on ct_ i s I Iii’S) , I i_ i t i m e t n t  e r um • m 1 large I t rac k I u m g I “°I’ • Time CTU w i l l
rem.i in In t a rget  tracking as long as M J au md t12 r emain  low.  Time La t d u n g  01
these two h i t s  Is a c c o m p l i s h e d  I n  t ime a i r c r a f t  av i o n i c s .

*?13 (bit 15 of word one) is sent to t h e  CTU as aui indica t ion tha t
the Corridor Scan Fumict m mm i Mode of Operat ion is s e l e c t e d .  MI Im p l ie s  tha t
time necessary changes to the C1U processing logic arc performed allowing tim e
seeker to acquire a target while being scammmieti at a h i g h rate.

The F i r e  Event  si gna l ( b it  14 of word omw) Is  sent to  the  CTU to
in d i c at e  a m i s s i l e  l aunch  has been I m m i t i a t e d . Th is signa l is p re sen t ly  not
he 1mg iist ’ti w i t h i n  t he  CII! .

NSR AAM SELECT ( b I t  18 of word one) Is  p res en t ly  not being u t i l i z e d
w i t hin  t i m e  CTU .

I npu t power to the CTU I s smu p p l ied t h r o u g h  t h e  C1’U u m b i l i c a l  on p ins
1, 5 , 2 3 , and 9 as shown in Figure S. The forma t [or the  digital clock and
time ’ sync h uut’ are described in the Aircraft Avionics Requirements  sect ion of
t h i s  pape r.

h. INPUT I)ATA — The input data to t he  Al (I from time CTLJ consis ts of
amia log anti to  tone •incl CIII onhoard m d  I cat  Ion signals and an o u t p u t s e r Ia l
d i g i t a l  wo rd shown In Figure 3. The i n p u t  s e r i a l  d i g I t a l  word e o u m s i s t s  oh t w o

• 31 h i t  words which  art’ sent to the •-ti r(’ ra f t  av i o nic s  by t ht ’ (‘TU via pins 7 ami d
24 of the CTU u m b i l I c a l  cable  shown In F igure  8. The w e i g h t i n g  and scal ing  of
thest’ output digital WUt m i S ,‘ire described In the CTU Avion ic s  In t e r f a c e  Do—
scripttomm section of t h i s  papt ’r.

The CTU w i l l  p rovide a steady 1,000 liz tone of a constant 8.5 vrms
whenever a t arget  is w i t h i n  the f ie ld  of view wh ich satisfies time acquis i tion
requ i r e m e n t s  and when angle  coincidence is sat i s f i e d . This tone is designated
T,-mrg t ’ ( utt t c t ’t and may be p resen t i n ti m e cage , slave , and t rac k enab le  modes.
iThemi • iii’ c’ru is set I t r.-m c’k Ing a target , the I ,000 liz tone w i l l  be modulated at
S il~ . h it s ama log Lone signal i~ used .‘is .’mn •-tud to rime through exist ing S I D E—
WIN DER am m ci lo  w i r i ng  to the .-m t r c r en m •mn ’s headset .  The analog CTU onbc_ i,’mr d
I flit I e.i t ton is ai’hievt’d by grounti lug plum 17 of the CIII u m b i l i c a l  as sh own in

- Figure 8. Th is a n a to~ signal  must be present in order to allow t he  analog
• power input si gnal s Into

*corriilnr Scan Mode is not to he im !_ ilemi’nt eii for  AIMVAI . .

13
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INPUT DATA IN PUT DATA
WORD 1 WORD 0

START —
r’3 0 -

NOT 
~~~ 

HOT —
USED 

~~~~~~
° USED - 

—

t•:~
)_ Q jm o

(im O — 

o~ Q-jo = ZTo NOT
0,o 

~~ o IJSEI)
° SPAR E ISS ~0

-J —
~~~~~~~ 0 —C)0

=7- 
~ . 0 . ~~ —

_ _ _ _ _ _ _ _ _ _ _ _ _  -~ (‘m m

~AN~ ~ L O i L I D E ~ CE
\~~ 1T L~~L ’~O~ =c-i T,’:~t , rT  DLILLT 

_____ a’

~ NS~~ A~-l OHD SIGN ~~- —~~:m- —

— ~~.o —~ o 
NOT 

~~ o
____ ~~~o USED U SED

LSB ~~~~~ 

— ___________

-
0 

~.o— I,, — 
~-‘~~~

• — t j)u—n 
~~~~ 

c-i 
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t hue CTU . The analog h unt ’ s ignal  occurs si mu I t  anetnis I y wit Ii on’ r I.m i ml I g lt
Input word hit TARCEI’ DETECT,

The CTU direct Ion t’os Luies are  aim I ni l I c.i I I on ol I Ii,’ i;i’i’b i’p I . i
1mm miss t i e  body coordinates and are va l id  om i t  v when Lii i ’  !mi’t ’km ’ r ti I % 1m m ~ I mm ~’,
amid 1-ARCE-r I .() CK—O N ( h i t  15 word one ) is p re se lu t  . AN CI.I -  ( 1 ) I  NC I i ) I - NCi -~ (liii h ’~
woi-d t)nc) is genera It’d in the  CTU by comp;m r tog  I hu e m m  m r  t’m umw, m ammmlie ~ I I i i -
gimbal drives withi a +2 ° error voltage l e ve l .  tJlmm ~m m t im e ( :11!  glmb a i i i  s i p

wit ii in +~ 
• of the  conun ;mnded LOS , t lie set’ke r p i n t  s o uj t  ;m ou m n m u m  h i l t  I / s

word one . Wli i Ic s l a v i n g,  coincidence is dctcrnm I ned w i  t im f ( ” . I 1 1 1 P I I I  I h u m -
i npu t  d i rec t  ion cosines 1.OS. When CTU Is  In t rack , colts I mlm nu.• Iii mIn .I n - n
mined by the ai r c r a f t  avionics.

TAR t~ET DETECT (bit l~ word one) is  an I nd i  eat I ~ u i t im a I ;m ,i I h(
t a rget  w i t h  an i n t e n s i t y  greater  than f ive t ime s sy ~.te m u w i s -  i s  w i t  h u m
the seeker Fm)V .

TAR~ FT 1 CiC~~~-~~ ~i’~~t l~ wc ’r d n~’im- ) I ’ - , a ~ i ’ m - ’ : ~ ., ; u t t -  I s ’4 i - i t  U,i

t hut’ aircraft : t ’ r -  :he CT~ t~ijt is ecra’rated by ~~~~~~~~~~~~~~~ ‘‘ i ’ -  t r - s ’  • ‘ ,

~ ‘~de’ ~~i :
i 

~~~~~ ~‘: ~~~~~~~~~~~~ a’-i .i t~~ ’ i -..‘~ t h Ui r ~ - ’ - ~:‘- ~~~~
-
~ - ‘IA” . I  J ,~~ r

a1s~’ ‘~riJ~~~~:rs :~~a: Y~r CT’ self trac~-.~~~g ~~
- m~ t a r , 

FI E.kMT A~~ ~~i: :~ :‘f -.. - r - ~ •~e~i )  -
~~~~- ~~~~~~~~ -~~ - ,- ., ‘• m - t : j f~~c

m t  e— ~. ~~~ ~- a ~ ~ ce~~ ~‘m, — a  e •~~
‘-

~~: ~.€ ,- - c - ‘ -  r~~- 
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F I g l ir e  4. Time Al U is t h u t ’ rent ra 1 comm I r o t  pal  u mt f o r  h m r tm t ~m~~~. I uig m ’ i ~ t h e
;pv I m i m i  irs and CTLI in  it , rmm ma t I t i n .  T i mm Al II conpim t es (d I g it a 1 counpul Icr) t lie
1.05 n - n m n m r m h  I , m ; i t t ’  rot at  l i m i t  I or c am - h i C’FhI a I r n - r ; m  f t  sI • m I  m in i , 5 0111 r oh  ilimSh (’

log I ~ aim m i m - mwk l ilt ml I sp l  ~m v s  , . i u m n l  ~mr m mm - m - — ; ~ . m - i ~ I i m p u i t  m mulnuu i : I iumI  s I m mmii I Ii.— a I m - —
crew . ih i~ Al LI a I snm i-aim t a I ns thit’ i ll g it - I d;m t a imumm It i p h i -  Xe r i o ,  Il - i- CIII
au th the A I S (hat a fa ri na i t  t ’r . The dig I ta 1 t ha I  a m um It [pt cxi’ r euicmitlt’s tim i’
da ta fo r  the A I U  computer  and decodes t ime m n u i t  i p le xed data  f rom time 1)111
in the CTU.

The controls  au th d isp lay s  fo r  t h e  NSRA A M CIII s ha l l  mmiii l:’t- the
has hr A I M—9 weapon inst all at  ion fumic  I ions as much as possi h it ’ . A has Ic
opcr ~m 111m g d l i  fer e n t -e bet wt ’cum t ime A I M—~ and N SRAA M C I I I  is t h e  si  mu I t  an e— - -

onus se l e - t  ion of a l l  C I t J  ~;ccke rs by t Im e a i rc r ewmt ’n. T u e  NSRAMI CTU
av l a n  ics are desi gned to be c o m p a t i b l e  w i t i m  • e xi s I l u g  a i r c r a f t  av b u i l t -s
weapon syst enm s suc h as Forw a rd l . m ) o k immg Radar (Fl ,R) , Al M—9 , A I M —  7 and guns.
When the NSRAAM CTU Is used on the AI MV AL aircraft , it should not  a l t e r
exist ing cock p i t  swi tc i mology , d isp lays or usage of these weapon svstcnm s .

The VTAS hi elmet nmou n t ed sight system provides LOS da t a  in a i r c r a f t
coord ln,-mt e s to the MU .  Time hue Imet  con t ain s  a iieads—up d isp lay for  off—
h ort ’s lght  t a rget  a c q u i s i t i o n .  The d isp l ay  is compr i sed  of a reticle and
4 dis crete lights. By control I ing time ret i d e  s t a t e  ( O N / O F F / 1 U I N K )  at ’—

c l u i s it i o n  and launch l i m i t s  are i n d i c a t e d  to the operator. One (upper
l e f t )  d i sc re t e  l i g h t  is used to ind icat e  ang le coincidence between t ue
VTAS and CTU and one ( lower l e ft )  d i s c r e t e  l i ght Is used to i n d i c a t e  Cli!

• target lock—on. After CTU lock—on , the angle co inc idence  c o n ip u l a t i o m i  Is
perfo rmed in the avionics by compar ing t ime CTU LOS to thmc VTAS lOS . The
A L U  comptmtcr uses time VTA S LO S data and t ime seeker LOS da ta  to determine
the helme t r et i c l e  s ta te .  The CTU a c q u i s i t i o n  and launch limits are
also controlled by compu t a t ion in t ime MU ,

Time basic aircraft confi gurations for the NSRAAM CTU ~m n d A I S  pod on
time F—h4 , F—iS , and A— 7 aircraft art’ shown In Figures S, 6, and 7 , re—
specrivelv. All aircraft installations for the CTU utili ze a standard
l•AL I—7/A lammnchier. The pylon and launcher adapters are standarti for each
individ ual aircraft. The aircraft modification requires a new t’lcctr i—
cal adap ter harness to he installed in the pylon to supp ly t h e ni’ct’ssau- y
t :ru power and signa l requirements.

AVIONICS INTERFACES

a. CTU Avionics interface Descri ption — Time NSRAAM C i U  intt ’rfat’t’
ut ii Izes a new - CTU 1.-m unrimer umbilical , Figure 8, that is funt’t tonally
u - m’m im;m t ihit’ wit h thie existing 1AU—7/A I aunchuer. The CTU ci cet r tc.u l
signal Interface is comprised ~~~ (a) digi tal serial data transmission
l ines , (h) prime CTU power , (c) crii short’ status , annl (d) target toni’.
lii .mm idtt b u m , a gas limit’ is contained witimin time umbilical to pro~’1tte Flit’
seeker detector with argon coolant gas.

l’iw airt-raf t avionics interface u n i t  (MU) controls time trans—
nil ss I eu of t hit’ d I g I t a l  serIal dat a to time NSRAAM CT1I by prey liM um g : (1)
a chat-k sI gnal , (2) a data sync signal , and (3) an output data signa l ,

_ _  ±•~~~~~•~~~• IL
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8 1
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• -

NSRAAM CIII 
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- I I I—.— MULTI PURPOSE PYLON
STA 8A & 1A WITH A & B LAUNCHER

ADAPTERS

L.AU-7/A —

LAUNCHER AIS POD STA 8B

TYPICAL SUSPENSION LAYOUT
S T A 1 & 8

F-14 CONFIGURAT IOrI WIT H NSRAA M CTh
FOR AINVA1. CAPT IVE FLIGHT

FIGURE S
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STA 8 - STA 2

INBOARD STA 2 OUTBOA RD STA 2 ~ 8AIS POD NSRAJIM CTU
AERO-36 1-15 MODIFICATION LAU-7/A
68 A 73l3O~ PYLON ADAPTER 68 A 731326 (MODIFIED)

• F-15 CONFIG URATIO N WITH NSRAAM CTU FOR AIMVAI CAPTIVE FLIGHT
• - FIGURE 6
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S
see I” igtirt’ 9 am id 1(1 . The coiu uput  t’r imt’sv~; em rt’ce I vm ’s an I NPLJ1 1)AT.~
s igi m i h I rem t hut’ NSRAA ~I ( IL!  dmmr imig (MI T I’I .!T i)Ai~\ t r ; immsm I i mm m i . FI m o i u i p t m t
anti om mt pi m I I n fmmm m .i t I m n  Is r;insnm I t t  -d i - mm n & - i m r r , ’ m u t  I v  i i i  scr  j u l  , m ui m u I t  I p h
for nu eve r separate slit e h dm’tI twt stt’mI ~~~ 

I r s I gn;i I I I mit ’ - - . Fi t Ii m m tmt put ~-o
shall b mmcl ude aim ttlm ’llt iii ca t  i tit i cotie used to dt-m uo c thit ’ word II) ot t hit’
word hi’ ing t rauisun i t id .mn~I t ime word r i ’ques t cd and Up t ~ i $ -

~ b it s i i!  out  pt m
dat a .  h ac lm i u m p u t  word im ic l ud i’s up to  24 b i t s  ot  in p u t  t h m t  .m f r o m  t h e
CTU - Two con t i guous  word t ransoiss ions ~m r e ’ r e q u i r e d  for ca~- l m NSRAAN C I t
to f or m  -~ comp let e  data set. The da ta  set up d at e  im ~ erval is limited t o
a max imum of 64 m iii ist’conds between eat-l u data transmission.

The clock s I gima I s h a l l  hi’ a cent I tm tuo us Pu 1St’ 
- 
t r ;i in a t a I requencv

of 125 kiiz ± 1 percemit. Pu Is~ wid t h sha l l  be 1 ps ± 2S percent.

Time sync s igna l  provides interface inrerrogat b u m  and svncbroui7a—
t 1mm con t rol of the  data  word t r a n s m i s s i o n . The sync s i g n a l  is  an
envelopi’ w i t h i n  w h i c h  a l l  da t a  b i t s  art’ contained . For eat - hi  ~ ord the
sync signal shall turnon 4 ps before turnoff of tIme first clock puist’
and turnoff 1 ps a f t e r  t u r n o f f  of t Ime thirtieth clock pulse . -

•

The standard (MJTPU1’ worth forma t is as siuowum below . Hi t No. 1 is
transmitted first,

~~RI) ZERO (Aircraft to CTU)

Bi t No. 1 2—5 6 7—18 19—30 31
- 

~~T~~ACT ICAL f i  D I R E C T I ON ‘ I DIRECTION ’ i’AR I F\

[
ADDRE SS I _LCOSINE j~~~) SINE L

MT NO. TYPE INTER P RETAT IO N

Not used Logic 0

2—5 WORD ID A four hi t binary we i gh te d  ct -dc .
Bi t 2 is time least significant
bit (LSB) . The ID iden tifies
both ‘the word being tram~smmmitte ~h ar c
the word requested by the AIU.

6 TACTICAL A discrete binary bit i n d i cat i n g
data transmitted Is test or tam ’ti c.ul
informat ion. Zero state test data .
One state — tactical data.

7—18 .1 DIRECTION ~TU LOS drive inpu t data traims—
COSIN E - nitted iii 2’ s complement  binary,

- non—re turn  t o  zero ( NR Z )  format .
• H i t  7 Is t imi’ LSH. !~it 18 is t i m e

sign p o lar i ty  h i t .

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ -—~~‘~— •
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‘I’M ‘(m S b’

hI I I~ N O . ‘h Y P E  I N - I h- : R I’ll I~- I - A I I i_ IN
I, - _

~~~~
• -  - -  - .

19— 10 I nhI lh-: ( :I-it ’N t:-I-II hO: mIm I~ -’ h u * i i i I (  sI, m t ,u
(‘OS h N E mum l i t  eml 1m m -

, ‘ t - ,inup l en ient I m I m t m  m v
14117. to ima t . t i _ i t I~I s I lie 1 ~ it
H i t  h) I sl i’,mu poi am It v ht I

fl P A R I T Y  A d l  st - m m - tm ’ Im im i:i m v hit t h a t  I .u - ~’~ I gum ’’.1

a ~ ,m h i m m ’  (I) em I 1 s m u c h u  t hat (iii’ ( e t a I
m mun mhm m - m o t  .‘um. ’~ I i ,mii ~~mmi l h I m ’ .I I
1 nco m m m — t - t pa r  I t v h i.1 1 u I  ton vi II
l imit  1I~I( t ime muse oh out put .I.-m( a.

140111) ONE ( A I r t - m at  t t o (lit) -

li_ It Nt’.

1 2 — 5 6 7 — I  I 16 I’m 1(~ 17 1$ I’)- 10 11

Nil 
• 

WORD 
- 1 TA(~r i  CAl. SPARE i-l RE CSAS C/s/h Sl-1 . 

- 

K ~‘ I Ri-~C1’h ON I’A!~ I I 
—

L 
AD DRE SS J C0SlN i-~

B~T NO. T\’PE l N ’h ’ERl’Ri-~TAT ION

1 Not imseil I.og Ic 0

• 2—5 WORD II) A four b i t  h i  mia u - v wet ght i’d .‘..de
flIt is (lit’ l~SIi_ . The Li) t d t ’nt I I ti ’s
h ut it ( i i i ’  ~ o~~t1 h i ’ I um g I u .ummsm n l (t i’d amid

time woi~iI m’e m i mi . ’st m’d by t ime Ali t .

6 TAd ’ I CAl. A t h l s o  t ot o Im I na u-v h’ It I mmd l u-a I I u ig  .laI .u
• transnh ( (( i ’d Is I i - s t  or t a c t  I i- a l

i n f o m m a t  t on .  :~,- m o s t a t e  — I ost  da t  a .
(h im’ s t a i m ’ — t a c t  i c . m I  i t a t  a.

7-13 SPARES Logic 0

14 F l RE EVENT A di sc i-ctc hi i u m . u  m v  Im i t  I ~it1 t m’a (I mu g
the  C’I’tI h a s  imeen I t red .

15 *CSAS MOtIF. A thl scm-etc h i  m iam - v hi It h tm l i t -at  i n~
time dILl is be tug used in t hi’
cori- imlor sc.-mm i nuodi ’ .

16 — 17 CACE/SI .AVE1 ’I’RACK A t we h i t  1-. t m m a r v  wet  glut i’d coLIc
MOD E limit i cat i mig (hi ’ ( ‘III sm’okem i’ouumnm~imi.l

mode logic , lIl t 17 Is M l .  hi _ it 16
is N.’.

18 NS RA ,~M SEl ECT A th i i i m’re(i’ htmiar v hit indim ’at lug
• the dIP has heeui si ’ 1 em I m’ut .

5duirt- liter St’an Moihe is limi t Cii hi’ Imp lement  cit for  AI P -I V M, .

- 
-
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11 Ii NO . TYPE INTEIU II I - :’l -Ar h t iN

19— li) K DIRI - :C ’I I O N ( l’(I I l l S  dr I v e  i m m l m i u l  d ; u t . m  I r ;mmm ~;—(~)s 1141- uuu l I t  em - i i i  ‘ ‘ ~
. t~i uu mm I m l i ’nui ’m i t  I . i u i . i , - v

NI t? . l i . m u u m . mt . L i t  I~
) I i  tim e I . S R _

lIlt 10 Is sign im ol.I ritv l i i i .

11 PARITY A dt ~~t~i u - t  v hi i n u i ~ - l i l t  t h i : m t  i r . ass I m ’ u u i ’d
a v.il iii ’ (0 or I) siu-Iu that (him ’ em a I
numhme r i i i  ones m a uis m I t t  i ’mi I i m duh
Inc ori-ect p a r i t y  i u m d l m a t  1mm w i l l
Inh ib i t  the use of output dat a.

Time C iL t  m l i g i t a l  i f l t m ’ r t  .mi -t ’ ~u u i  t sh a l l  I)(’ c a p a l m h t ~ of t k ’t er m in in g  w h i t ’iu
data word is h o t  mig t r.mmusmt ted .R-cord I img to time preass 1 gm- mi word add ross
COmIC (im i t  s $—S) . l’lue CTLJ d i g i t a l  i nt er l a c e  shah I dot er m i n e  the  dat a  typo
( tes t  or t a c t i c a l )  t r a n s mit t e d  b y m’x a m i n h i m g  h i t  b oI ~ the Output D~m t. m word .
When hit  im is logic  t mn m ’ (I) t ime dat .m t raiusm l t ted sh.-tl I he mused to couut. rol
t he  CTII seeker opcm -.mt ion . When hi t ~ Is I mg t o ~~~~ ro (0) the CTIJ in  t i’ r f , m c  e
shall : (a) (mmii lb it norm.-m I use of the  dat a • and (h) rot tim - ui tim is iLium to (h i ’
.-iI rc raft Al P dtm r tug t i iu’  next svn & - t ransnm I ion root’ ivem] provi  tied b i t  6 of
the Outpu t  Da t a word remained log ic ~oro.

The standard INPUT word forma t is shown below . Bit No. 1 is t r a n s m i t t m ’ tl
first.

WORD ZERO (CTU to Airc raft)

Bit No. 1—8 9— 17  18—20 21 — 29 30 31

~~~ J [ ~~~~~~~~~~~~~~~ ii  I ’  
- 

PARITY
DIRECTI ON DIRECT i ON ChlEi _~K

L COSINE [ COSINE

BIT NO. TYPE INTERPRETATION

L—8 Not used Logic 0

9—1 7 SEEKER .1 ~TU seeker LOS otmtp ut dat,i Crams—
DIRECTI ON C- is IN E un i t t e t l  in 2 ’ s comp lement binary .

- Nit?. format. Bit 9 is time 1511.
BIT 17 Is sign polarity bit.
Valid a f t e r  lock—on.

18—20 Not used LogIc 0

21— 29 SEEKER I CTLI seeker LOS ou tpu t  dat a  ti-aims—
DiRECT I ON COSINE mi tt e d  in 2 ’ s complement tm lnarv ,

NR’/. f o rm at ,  l i _ i t  21 is thui.’ l .Sfl .
Bit  29 Is sign polarity hit .

- V a lid  after lock-on.

26
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BI T NO. TYPE INT ERPRETM ’ION
30 PARITY A d I so ri’ it’ lii  mia ry lm I t t hat Is ass I good

a va I ui’ (0 or 1) suchi t h a t  t lit’ t o t a l
mmumher iii  omm es t r am ism i  t ted (dat  a b i t s
I — 30) is odd .

31 PARI TY CHECK A d i s c r e te  h i m m a r y  b i t  In d i c t a ti n g
the results of t hmt~ p . m r i t v  chock.
Zero state — incorrect parity. One
state — correct parity.

WORD ONE (CTU to Aircraft)

Bit No.

1—5 6—11 12 13 14 15 16 17 18—20 21—29 10
NU SPARE RDY I’ACS i COIN 1 1./0 T/I) ON ili) 1 NP SEEKER K P A R I T Y  { P A R I I ’ .L 1 1 L ~±_ i~i_ 1_ ~~~~~~~~~

BIT NO. TYPE INTERPRETATION

1—5 Not used Logic 0

6-11 SPARES Logic 0

12 SEEKER R EADY A discrete binary hit Indicating
the detector is cooled , and voltage
forms are tip.

13 PREA}IP GAIN - A discrete binary hit indicating
• the seeker has s w i t ch ed from low

level target to h i gh level target.

1.4 ANGLE. COINCIDENCE A discrete binary hit indicating
the seeker has angle coinc idence
with the input LOS slave commands.
This bit is only valid prior to
seeker lock—on .

iS TARGET LOCKON A discrete binary bit indicating
the seeker is tracking a target,

16 TARG ET DETECT A discre te bin ary bit indicating
the seeker h a s  de tected a target
in the FOV .

17 NSRAAM ONBOARI) A discrete binary hit indicating
a NSRAAM dill Is aboard the air-
craft store stat ion.

18—20 Not mused LogIc 0

H 
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B L I ~ NO . TY P1-: i N ’l )-: k l i ~ l-~l-A - I - h ON

2 1—2 9 SEE K K h t K (3’(l seeker 1.05 ou t put  m l . m i  :1 I r ;m ns —
1) 1 REC’I ION t:os I NE imm l i t  em] l i i  ~ m im u i m l m I t mu iont Im I u m a m - v

NRZ fo rma t , H i t  18 is (h it ’  1511.
• lilt 29 is s ign  p o l a r i t y  b i t .  V a l i d

a f t e r  lock—on .

3(1 PARITY A discrete b in a r y  h i t  t h a t  is assi gm-mod
a value (0 or 1) such t h a t  the t o t a l
number of out’s t ransmi t ted (data bit s
1— 30) is odd.

31 PARITY (:I1ECK A discrete b i n ar y  b i t  Indicating t in’
results of the pan ty check. Zero
s ta te  — incorrcm- t parity. One state —

correct parity.

The scaling for ti-me serial o u t p u t  data or ig i n at  log from t hi t ’  ;ml r—
c r a f t  Al P  is shown in I~Lgure 11. ‘lime seal imig for  the ser ia l  Inpu t  data

- or ig ina t ing  from the NSRAAM CTU is shown (~ Figure 12.

Each Interface channel shall consist of 8 wIres (4 twisted shielded
pairs). Output Data , [upuc Data , clock and synchronization signals art’
each transmitted differentially . In f o r m a t i o n  on one line of a wire pair
shall be the l’s comp lement of the other l ine. The word t ransmiss ion
shall he in a non—r etu r n—t o~ zero form.  The b i t  t ransmiss ion r ate  sha l l
be 125 kilz. A minimum delay of two clock times is to be provided between
successive sync signals to a CTU.

Time serial , digital t ransmitter sh a l l  p r m v i d e  d i g it a l  signals  w i t h
the speci f ied  levels for  d i f f e r e n t i a l  t r an sm issi ou i  when terminated In a
standard load of 2500 oh ms + 20% connected to 2 .5  vo l t s  + l0~ , In par-
allel wi th  2200 pt maximum for clock or 3600 pt maximum for sync. Output
Data and Input Data. The high level (logic 1) sha l l  be between + 3 .7
to +6.0 VUC supplying up to 5 ma. Time low level (logic 0) shall be
between 0 to + 0.9 VDC receiving up to S ma. The signal r ise  and fall
t ime shall be 0.6 ps maximum for 55—ohm source and 1.2 p s  nia xim umni for
110—oh m source unless otherwise specif ied . The d i f f e r e n ce  between time
ri’e one line and the fall of the other shall be no ~re~1tcr than 0.1 mis .

The digi ta l receIver shall receive dig ital differentI al signals
with a hi gh level (logic 1) of + 0.h to + 6 VOC Input difference and a
low level (logic 0) of —0.6 to — 6 VOC input  d i f f e r e nc e .  Time signal
pulse width shall he (Li ~s m~aimumni in  either “one ” or “zero”, and time
common mode voltage shall  he + S VT)C maximum with respect to ground .
Time rm’ce iver siia II (nil (caLm! a 

• lmigtc a  I “zero ” with b oth input I ines
dlsm onuected .

2$ 
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OIJTPIJT DIr ,ITAL DATA TO NSRAAM CT U

OUTPU T rDATA SIGNAL NAME LOGIC COflE/SCAI ING
WORD 

PO SITIO NS

0000 1 Not Used Loqlc 0

B I T  5 ~~~3 2
0000 2-5 Word ID 0 (1 0 0 Word Zero

Logic 0 Test Data
0000 6 TactIca l log ic i Tactica l D ata

Rh 
~~~~~~ L

(1 1 l - - - l ~~~-fl
0000 7-18 J Direction Cosine 

0 ~ 0 - - - I) 0
I CI

BIT 30 29 28 19

0 1
0000 I~ -30 I Direct ion Cosine 0 0 0 - - - 0

1 0 f l - - - 0 ~~~-l

0000 3 1 Par i ty  Logic 0 or 1 for Od d Pa r i t y

0001 _~ pg 1c~~~~~~~~~~~_~~~~~_____

BIT 5 Si 3 2
0001 2-5 Word ID 0 0 0 1 — Word One

Logic 0 Tes t Data -

0001 6 Tactica l Log Ic 1 Tactica l Data

— 000 I~~~ —— 7-1 .3 - 
logic 0

logIc 0 — F i re  Event ho t
0001 14 FIre 

- - -

~ 

~~~~~~~ F Event

Logic 0 — CSAS I nh i b i t
000 1 15 CSAS log Ic 1 — Corridor Scan

Ill M2
B I T  1 7 16

0001 16-17 Cage /Slave /Track 
- 

-
(Ml M2) I X Lage

0 1 — Shave
0 0 — Track Enable

logic 0 — NSRAAM Not Selec t
000 1 18 NSRAA M Selec t LogIc 1 — NSRAAM Selec t

B it 30 29 28
0 I l - - - 1 — # l

0001 1~ -30 K Direction Cos I ne 
~ ~ - - - •
I 0 0 - - - f l — - l

0001 31 
- 

Pari t y 
-

~~~~ 

-- 
t b 0 4 i c f b 0r 0

~~~
Par i tV

FIGURL H

- ~~~~~~~~~~~~ . 
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INPUT DIGITA L DATA F ROM NSRAA M CTI I  —

I NPU T D I I
DATA P O S I T I ONS SI GNAL NAME LOGIC CODE/S CALING
WORD

0000 _ 
- -  

!-5 Not Used 
- 

Loqic 

~~ fl0. . ~~6~L_ .~~t Used _ _~~_~~~~~~)9~c 0
B I T  !~1 1~ 15 9

Seeker I) 1 1 - - - 1 +10000 9-17 J Direction Cosine 0 (1 0 - - - 0 — 0
_ _ _ _  4 I 0 0- .Q.~~~~J .

0000 l~ -20 Not (‘ sed 
_______ 

LogIc 0
1BIT 29 28 27 21

Seeker 0 I I - - - I — +1
(1000 21-29 I D i r ec t io n Cos i ne - () 0 (1 - - - 0 • 0

1 0 0 — - - 0 — - l

0000 30 Pari ty 
- 

Log ic C) or 1 for Odd Parity

0000 31 1Parity Check : Incorrec t Par i ty

0001 1-5 Not Used 
_____ • 

Logic 0

6— n Snare Logic 0

(.oqlc (1 • Seeker Not Ready
0001 12 Seeker Ready logIc 1 — Seeker Ready

logic C) — Not SwItched(1001 13 Preamp Ga in Logic I Switched

loa lc C) = N ot An gle Coinc idence
• 000 1 14 Angle Coincidence Loqlc 1 • Angl e Coincidence

logic C) — Not Lockon
000 1 15 Tarqet lockon Logic I — Lockon

- —— — • -  _ _ _ _ _ _ _ _ _

Logic 0 Not Target Detec t
O0O~ 16 Target fletect logic 1 • Target Detec t

Logic 0 • Not ‘inboa rd
0001 17 NS RAAM Onboar d loqlc 1 — (‘inboa rd
0001 

- 

18-20 
• No t Used Log ic 0______-— — Seeker BIT 29 28 27 21

0001 21-29 K D irection tos i nt. - - ~~~ +1
0 0 0 - - - 0 — 0

_ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _  
1 0 O - - - 0 — - l

4.
(100) 30 Par Ity 

_____ 

LogIc 0 or I lot- Odd Par i ty

000 1 T 3 Panl ty Check 
~ : 

Incorrec t Parity

FIGURE 12
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The av Ion Li-s s im . ,  I i  pray I do In £ lie Ci ii s I anda rd - , I rc r i f t  powe r . TIme
power form shimI 1 be 115 VAC , 40(1 lIz Y connected 1 p i m as m - m -a p mb It ’ of p ro—
vi d I mm g imp I o 5 .mtnps pm t pit ;ist . All m l  m c i  r I i-a I pow~ r ~;l~ m I I comm form to
M IL— S~Il)— 704A , Ca tt’~~ ’t~y fl.

A separate 115 ‘MC power r e t u r n  l ine , i so lat ed  f rom the CTU frame
ground l i ne  In t h e  CTII , shia l  1 be p rov ided  bet ween t im e  CTU and the
I auncher where m ach i s  t led to launcher frame ground .

CTU wi l l - prov ide  separate  ground lines for the  al  ni - r a f t  power j u t  ct-lock
relay (or m i s s  lie alma rd sensor)  and thi c  l a u nchme r cool an I cent m l  v a lv e
(0. 75 amp noumi na I ) . Two ami d i t  l emm a I lines  front launcher to CTII frame ground
prevent time inadvertant actual ion of the ladnchcr motor  Fir ing re’ay , K103 .

- The +25 . 2 VDC aim t. put f ront  t hm e launcher power su pp lv  sii.-i 11 he t ied
through a blocking d I ode, to a si gnal ret urn line from tIme Clii to
provide  a NSRAAN I D EN I’ In d i c a t i on  to the aircraft avionics. 

-

A seeker tone i i  lie sima 11 be provided to thie av i cml cn for ut iii zat ion
—-b y the airerew member a~ an--.iudiu inilication. ~ i: 11w seeker t r ack i n g  s t a t e .
A line f ro m the launcher f r a me ground to the CTU tone genera tor , i so lat ed
from the CTU f r ime , serves as the input reference base.

b. Al rcra ft Launcher  lu te  r fact’ Desc r ipt ion — Each of thw al r—
craft arm ~ ment stat ions s p e c i f i e d  f o r  NSRAAH CTU Installation possess
common c h a r a c ter i s t I c s  w h i c h  f m c  iii tate t he ~isage of i i i  unnmod ill cml
LAU— 7/A wit li It s  i n ter n a l  - o o l a m m t  gas supp 1 v m ud m o n t  no I va lve .  Each
a i r c r a f t  provides an ad a p t e r  for  the  mt’chan I cii i tnt e rt act’ of launcher
to a l r cr i f t  : and ea c im adap te r  r e q u i r e s  a eahi  m’ harness oh relative ly
short leng th  to provide  for  the e l e c t r i cal  In t e rf ac e  of l auncher  to
a I re  ri It , see Ft gures 5, 6, and 7. The F~ 14 and F — i s  a t  re r a f t  mount
t h e I r  Al M— 9 I aunt -h ers on ~‘y ions wit 1db arm’ w ~~ ‘mI for stores othie r t ban
A1M— ’~. Each has three ph ase 1ISV 400 lIz a i r c r a f t  power ava i lab le  at
the pylon  in a d m h l t i o n  to signal  l in e s  front  the  f i r e  con t ro l  computer
whic h  arm ’ not normal lv associated with AIM— 9. - By incorporating these
e x i s t i n g  py l o n  in te r  f-ices  In t o  a new , unI que launch er  ~mlaptm ’r c- 1 ’
harnes s a l o n g  wit h time standard aircra ft AIM— 9 c i r c u i t s  Ut i i ized in
the NSRAAM concept , an otherwise standard l aunchmer  - in s ta l la t i on  satis-
fies time NSR .AAM CTU reqmmirements for F—14 AIMVAI. capt i ve flights. The
F—15 c o n f i gura t ion , Figure  im , would require the modification otT t h e
Ad apt  e r — l a u n c h e r  Al  M— 9 (l)rawing No - 6~A7 31 326) fo r  an othe r  electrIcal
m’i)n*k’ ’tor  ~mcc~ ss [mole to provide compat i b t l t t y  fo r  t h e  1.AU—7 /A in ad d i—
t ton to a new adap ter  cab le  hi ;m L-ness for  NSRAMI c a r ri ag e . The A— 7 con—
(igu ra 1:1 on , Ft gu re 7, wet, Id resin L i i ’ In add it Ion to a miew adapter

• ha rn ess , new wir i ng  runs f ront  s tat  ions 4 antI . to the avionics/equi p—
ment bays. T h i s  is because ex ist .  l ug  wi  r lug  is l i mi  t ed to early

3 . SIDE W IN DE R r equ i r emen t s .  L lm m ’ schemat ic  for the NSRAA~I Aircraft/l..-mn n ciim r Signal  in t e r f ac e  Is shown in Figure 13. The correlative

11 
-
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N SHMP! C T I I / I . m , m i m . - lmt - i -  SI  g mm .m I I , m t m - r i . m c e  I -. shmtm w ,m in h~ i~~i i i ~i - ~~~. Thic Ciii
h,ri’e hiI m .i~

;e II SV 600hI ~ .iI icr , m h I p~~~’m ~;otl rm - i- au th t hi i l l  ~ i t a l  da t  a
I ~u .i I l imit- 1 0 t h  I ug~; t hmiotigli I lit ’ a I ri m- a l  t n m ie ; t  h i i ~ m id 01- mim i mtccl I nil iv  i d—

mm .i I I  y I or m’at - h m a li - i- m. m I t . t h e  si  ~,im. i  Is I dcii i i I l m d  as A l N— t) Fuiic L i o n s
a r m - i- tim -rent lv a v a i l  ;mb I c  at each aI ret-aft .mr nma me nt s t a t i o n  spec if  led
( w i t  hi t he  except ion i i i  t i t i ’  h d m ’n t l  I i c at  Ion S igii ;m 1 h i  no I a t hmt ’ A—7)

TIm e I r Issagi’ am i d / o r  c o n t r o l  won Ed remain un chmammged  exem pt for Jet 11 son
amid AN/AS~\ A IN ~ t) L~ ck —Omt whi it -h are not w i  red into the at r c r a t t end of
t lie adapter and are gr oun mie t i  at. tim e launcher end .

The thm re e  ph ase power i l i t e r  tack relay shmowu as p a r t  of t ime  adap ter
c.ili h i l i t  Ft gur ’ 1 I i s in  ami m i I t 1mm to the Al M-~9 power i u t t e r  lock r e l a y
mou lt t ed  in cam-li a ire rat I w hm I cli a iso set-yes as M i s s i l e  Aboard I m m d i cator
in I t I at  or fo r  t h e  F — I ’ )  am id A — ? .  S i m u l t a n e o u s  power wo im Id be di.! 1 ivcr ed
to I itt? launc hme r when time C111 numb ii ida I was mated to  the  l aunche r , or

W hhm ’n the auxiliary three phase power relay is act imated subsequently .

Time inhmer emi t direct m -u r t -m’nl count . et -f low p r op e r t i e s  of the  M i s s i l e
Ahea id (Power i nt e r l o c k )  and the Missile Identification signals In the
launch er is Ut i l l  zemi by interch anging these functions for NSRAAM wi thm
respect to AIM—9 usage. Blocking diodes in the 11) circuits of both
A!M—9 i. and CTU would  not permit the respective power interlock relay to
close If the “wrong ” store was to be inadvertent lv loaded and the amb 111—
cat coup led to the I.A1l—7/A. The Missile Aboard Indicator would not he
inItiated and the II) would be launcher ground .

I
(-I- 
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l im o a i r m - m - a i t  . m v l o n i i -s ~n ,  m’ r f ; m m ~~ t w i t ( A l l )  s i m - i l  I ;~rm ’v i d c  liii’ N~ RAA .
(:111 dat  , m to  be t ran: ;rn i t t  ed to Liii ’  .\ I ~ j )0 (l - ( h i d  A h S pod slm.i E l  m - ‘ ‘I t  rol
the t ransml ‘~s ion el t he sor Iii  ml i ~: i t . i l  d.i ’ . I rein t h ie Al  (1 t o  t i m e  A IS  pot1
by pros’ l i i i  ng:  ( 1)  a ci tick si  g mm a 1 , :~ ) a d a t a  sync s i g na l  , arnh t. 3) an inpu t
mlat a signal. hu t ’ CTh dat  .m t ra ’is~~i t ted situ I he e o n ta  m e d  In t im , ’ 96 b i t
word r eceIved  hr t ime • \ I S  pod h i g i t a l  I n t e r f a c e  Un i t  ( 1) 111) .

The Clii dat.m t r .c ism l t ted It ’ t he  Al S pod , b efo re  lock—on , shmal  1 he
the d a t a  ftonm the se~-~ er of p r i o r i ty  as d i -t e r m i n e d  by the  avionics  C 1U
Acq uisition priorit y ~- ompim tatton . Aft er lock—on , time CT1! data trans.-
m i t t o d  to time ,\ IS  pod shah I he fm- ant t he  seeker which  is to  the track
mode.

c-ru da ta  i t en i s  t o  be t r ansmi t t ed  to t Im e AIS  pod are as follows :

NUMBER
OF B ITS TYPE INTER P RETAT i ON

12 1 D i rec t i on  CTU LOS th r ive  i npu t  da ta  pr ior  to lock—on .
Cosine (Aircraft reference frame)

12 J Di rec t ion  CTU LOS dr ive input data prior  to lock—on.
Cosine (Aircraft reference frame)

12 K Direc t ion  CTU LO~ d r i ve  ii~put data  prior to lock—on .
Cosine (Aircraft reference frame)

- Seeker 1 Seeker 1,05 ou tpu t  d at a .  Val id  m~- n l v
Di rec t  Ion a f t e r  l o c k — o n .  ( A i r c r a f t  r e f er m -n c o
Cosine fr a~ii’)

Seeker J Seeker LOS output  dat a .  Va] Id o n ly
Di rection a f ter  lock—on . ( A i r c r a f t  r cfer en- : e
Cos time f rame )

9 Seeker K Seeker 1.( 1S ou tput  da t a .  ‘.alid on l y
D i rec t  lo m i a f t t ’r lock— on .
Cosine

-
‘ Stat. Ion Select  .\ tw o  h i t  b inary  m’ode Intl [ ca t  lug which

m - l’,is Imme k emt on.

1 We~i~ en Si’ 1 ~‘~~
‘ t .\ di -~e i- ct  e h i  nary  h i t  I nd I eat tug time

‘ ~‘i h i s  i- ’eemm ~m ’lt’~ t~~m h .

I Weap~imi Rm ’1t ’m ~m’ A ~l - t c roL ~’ b i n a r y  h i t  m d  t e a t  Ion t h a t  ( him ’
ti- tg m,er h~ s been mlepr oased .

V I’AS ‘t . i t a  V i i  I~h \ m l l s c r , ’t t ’  bin.m r~’ b i t in d i c a t  1mg t h at
(lii’ VTAS da t  a is vu l i d .

34 
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Ang hm~ ( tilmit ’ Idm ’n . — m- A ti I i ; , - I t , l  ~ h ( m m i i ,’ I> i i  i m i t I  b a t  l u g  t h m . m t
t ime  ~i m ’kt r h a s  mu g I t -  co t n t ’  I thence w i t  h
the  a t  r i - r ewom aum ‘ s lOS .

2 Cago/ Slavi / A two h i t  b i n a r y  m~od~ i n d i c a t in g  the
Tra m -k Mode Ciii seeker command mode logic  (Ml , M2) -

1 CSAS Moth- A d i s c r e t e  b i n a r y  b i t  in (h ic ,m t lag t i l t ’
CTLJ is bein g used in t i m e  c o r r i d o r  scan
mode.

I Target De tec t  A d i s c r e t e  b i n a r y  b i t  i n d i c a t i n g  the
seeker has detec ted  a target in the FOV .

Target Lock—On A discrete binary bit indicating time
seeker is t r ac k in g  a t a r g e t .

1 Preamp Cai ii A d isc r e t e  b i n a r y  b i t  in d i c a t i n g  the
seeker has switched f rom low level targe t
to high level t a rge t .

I Coolant On A d iscrete  b ina ry  h i t  i nd ica t ing  t lmat  the
seeker detector is being cooled .

1 Fire Event A discrete b i n a r y  b i t  indicat ing~-t lme CTU
has been launched .

1 Radar Mode A discrete b i n a r y  b i t  Ind ica t ing  the Radar
Mode has been s e l ec t ed .

1 - Seeker Read y A discrete  b inary  b i t  i n d i c a t i n g  the
seeker detector is cooled to operat ing
temperature and all CTU voltage forms are
present.

79 TtYI’Al . REQUIR ED

IL _
- 

~~~ ~ ~~ - . “~~~~~~~~~~~~~~~~~~~~
:- -- -

~~ ‘~ 

.
_ ; ._ . -~ _ _ _ . ~~- ~~

-
~~~~

-
~~

‘--
~~~~

— ‘-‘-
~~~~

—

— — ,
, ,~ 

- - _ , .  ‘~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -


