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TECHNICAL PROGRAM DIRECTIVE

1/ V A’
No. 78-01-01 through 21

SUBJECT : FY-78 SRDS Annual Technical Program

The enclosed FY-78 SRDS Annual Technical Program Document
(TPD) est ablishes the Subprograms approved for imp lementation
by the Director of SRDS . The imp lementation of these efforts
is subject to the availability of resources.

T h i s  Annual Technical Program will be under continuing review

~nd w i ll be up da ted by means of Technical Program Directives
as technical and other requirements dictate . Resumes in this
rechn,i,cal Program are structured according to the FAA
Engineering and Development Programs 01 through 21.

DAVID i. SHEFTEL
Director , Systems Research and

Development Service , ARD— l

1/ Fiscal Year

2/ Sequence of Technical Program Directive issuance ,
coded and controlled by ARD-50/54.

3/ FAA ED Programs (per FAA-ED-OO-C as amended).
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This Technical Program Document (TPD) contains Research and iechnology Resumes

• w h i c h  r flect Systems Research and Development Servicer Federal Aviation
Administration , approved subprograms . These resume s identif y the technical
obj€ tive , approach , milestones scheduled for accomp lishment , accomp lishments ,
requirements , etc .

The TPD is structured according to the following 21 EngIneering and Development
Programs : - ,

01 System 11 ATC Systems Couunand C n t c r
02 ~ Radar Automation
03 Beacon ‘ 12 Enroute Control
04 Navigation 13 Fli ght Service Stations
05 Airborne Separation Assurance 14 Terminal/Tower Contro l
( ) ( , Communica t ions  •, 15 Weather .
07 Approach and Landing Sys tems 

~

• 16 Technology*
( ) ‘ ~ Airport/Airs ide 17 Satellites 4
09 Airport/Lands ide* 18 Aircraft Safety.
10 Oceanic*** 19 Avia tion Medicine**

20 Environment, ~‘~1ransferred to OSEM 21 Support.
**Not inciuded
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-o i~~~ i L i  , (‘cdt ra I A v i a t i o n  A d m i n i s t r a t i o n , approved  s uh p r o gr  ins .
i t  ~-u ~ R s  i de n t i f y t h e  t e c h n i c a l  ob~~~c t i~~c , ap p r o a c h , m i l e s t o n e s

“ c h t  d o l  d f o r  i c c o m p l i s h o e n t  , en d—i t cn i  p r o d u c t s , and  1- ’i — 7 ~ a c c o i r p i i s ) —
t of ci  p i r e m e n t s .

~ IP I)  i s  s t r u c  t u r c d  a c c o r d i n g  to the  f o l  1owi n ~ 2 1 F:u - i u e  r i n k - a nd
1 op~~ u t  1 1

,
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( ( I  ‘ , ‘-~ t t  -- I I  ATC S y s t t u . - Cur u ’ . r u ’ ( t o t  u
( ) • R u t  ~c Au t o i  • . i t j  on
( I  1 - I I , I I  12  E t u r o u t i -  C o n t r o l
0., \ ,t vj .  i t i O f l  1 1  F l i . ; h t  ~€ r v i c S t a t i o n s
( ) ‘ ~ Al  r ho  i t . Scpar ~u t i o n  14 Te r r n i r t a  1 /Towe r ron L r o l

15 W e a t h e r
( 0 -  , o~ . i - . u u u j c - i t  l o r i s  lo T e c l i n o 1 o o v ~
V A p p r cn H u u u d  L an d i  u r.. S y s t e m s  17 Sa te  l i i  t e~
( ) ‘  A i r p u r t 1 A i r s i d e  1-s A i r c r a f t  S a f e t y
((I A i r p o r t / I . u u i d s i d e * 10 A v i a t i o n  M e d i c i n e~~
11) ( ) ~ ( t i l t : ‘

~~ 20 E n v i r o n m e n t
2 1  S u p p o r t

T i ic  u r H A r a b i c  n ìumbe r i n n  t l i e  C u r  e n t  N u u i i & - r / C o d e  in b l o c k  lO a  of  the
k t - ~~~t c  ( 1. ( 

• , 01 ~ — I ~() ) i d € n t i  f i e s  the respon si b l e  I cad ( l i v i s i o n  i nn  SRD S ,
Li . ,

1 = A R D - 1 0 ( )  A i r  T r a f f i c  C o n t r o l  S y s t e m s  D i v i s i o n
2 = A R D - 2 0 ( )  C o m m u n i c a t i o n s  D i v i s i o n

= A R I ) —  00) N a v i  .~;u t  ion D i v i s i o n
-‘ A I 4 l ) — - ~4 U ( )  A i r p o r t  l ) i v i s i o n
= AR t )— HO ) )  Ai  r i r a t  t and No i st A b a t e m e n t  1)iv i s i o n i

h = A R D - ( ( )  Sp e c t r u m  Anal y s i s  S t a f f
7 = AR D - 7 0 0  M i c r o w . i v  L a n d i n g  Sy s t e m  D i v i s i o n

Comments  and r e t  ,t nu~( - n d a  t ions  conce rn  i u i ~ t h i s  TPD may be d i r e c  ted to the
C l u l e t  , I’ r o u r . i i  M an agemen t  S t i l t  , ARD — 50.

Transfer utd t o  OSEM
** Not Includ ed

No P rog ram



• • - -

CONTENTS

P r o gr a m/ S u b pro~~r am T i t l e

0 1 SYSTEM

02 RADAR
021-2-4 1 Radar Su stai n in i~ Eng i toe rin ~,
022-2-i l Improved Radar Subsys U.
0 2 2 - 2 4 2  H a z a r d o u s  W e a t h e r  D e t e c t i o n
0 2 2 - 2 4 ( M o v i u i ~ Ta r ,;e- t I ) e t e c t o r  ( M T D )
0 2 1- 2 4 1  L i m i t e d  S u r v e i l l a n c e  R a d a r  ( L S R )

0 1 BEACON
O l- 2 4 1  ATC RBS S u s t a i n i n 5 E n g i n e e r i n g
0 12 - 2 - d  ATCRBS M o n i t o r i n 0 & P o l i c i n

A’rCRBS T r a n s m i t t e r  S i t e  E q u i p m e n t
0 14 - 24 1 D i s c r e t e  A d d r e s s  Beacon Sy s t e m  ( DABS)
0 3 4 — 2 4 2  I n t e r u t u i  t t e n t  Posi  l i v e  C o n t r o l  ( IP C )

04 N A V I G A T I O N
041-305  VOR ~f a i n t e n a n c e / Su s t a i n i r n ~ Fn~~ir n e r i n i
041-307 VOR I m p r o v e d / N e w  Sy s t e m  De v e l o p m e n t
0 3 2 - 3 0 S  TAC A N / D M E  S y s t e m  D e v e l o p m c n t
063- 304  VLF Supp h. t i i c n t  f o r  V O R / DME
0 4 1 - 3 1 1  O c e a n i c  N a v i i~at i o n  Sy s t e m s
044 -32 6  R N AV Sy s t e m  Des i ~~n
045-390 H e l i c o p t e r  I E R  Op e r a t i on s  E v a l u a t i o n
046-02 0 N a v i ~~a t i o n  Sp e c t r u m  P l a n n i n g
047-109 N a v i - ~a t i o n  Sy s t e m  A c c u r a c y  and P e r f o r m a n c e
0 4 5- 3 12  LORAN C in A v i a t i o n
049-330 S a t e l l i t e  N a v i g a t i o n  D e v e l o p m e n t

05 A I R B O R N E  SEPARATION ASSURANCE
051-241 A i r b o r n e  P r o x i m i t y  Wa r n i n g  I n d i c a t o r
0 5 2 - 24 1  C o l l i s i o n  A v o i d a n c e  Sy s t e m s

06 COMMUNICATIONS
061-221 Communications System Pl anning and Design
061-222 ATC Telecommunication Communications

Stand a rd i za t ion
062-221 Air/Ground Communication Facilities
063-221 Communication Switching and Control System

Developmen t

vi i

_ _ _ _ _ _ _ _ _ _ _ _ _  - • 
- - * - _ _ _ _  - _ _ _ _ _ _ _



- • - - — --

p

01 - 4 — 1 2 1 G r o u n d / G r o u n d  Nt t w o i I a r i d  -~w i  t c l i i  nn ~ C e n t e r s
O t H — 2 2 1  . \ u t r n ’ i , n t c d  Co i n -u r n i ~u t  lo in s S y s t e m  C o n t r o l

I Opi i i ( - T t
P ( — 2 2 1  Cot i : i u r i i c a t i o n t s  S u s t u i n i u t -, Eng i ne e r i n~-,

C o r i i t ’ i u n n i c ’ I t i o n I s  I r t i p r o v i  ~~- u t t  5

A I n H O A C I I  .\ \D  l A N l ( I \ ( ;  H Y O ’I i M S
(~~ 1 — - 4 1 2  V i ’ i n . n l  ( u i d a n c t  S u s t  n i n i u i ,  1 4 u n ~~i n t c  r i n o
( i 7 t ~~~ l I S u — ( , j i H n u u i; r r i t - r i n ~~
( ( 7 2 — 4 2 - 4  V j ~~i i - i I ( , u j t i a r i c  I ! : p r ) \  ‘ e n i t s
0 — 7 2 0  He r d — u p  D i s p i ii ( I l l - I ) )
n ; H — 7 2 5  ~1i t  ro~~. v t  I . i i i d j n i  ,~~~~~ 5 t t F  ( “ 11.0)
(r ’b _ 7 11 A i r - i r a f t  A i r L i t i  S y s t c i n  0 t . i n n d a r d i . a t i o n

0’ A I R P O R T / A I R S i I ) F
(( I -~~J 1 A i  ~o r t  S i U  t v  S u p p o r t  S v , st

I - -o I t o  D i  sp er s  i i
A i r p o r t  S~~~5 t c I  P1 i r u n i u i :

(Th 2 — -.20 A i r p o r t .  I . v - i  n i t
(
~‘ 2 — ~~2 I  A i r p o r t  ( o i i f L ~n n r i t i o r i

( ( ‘ 2 — -4 11 Ruriw .’i~ ‘ t n r f ; u c t . T n . n i t i o r u
0~ 1 — 1 02 Ai r p o r t  Su r I - n e c  10- (cc t j o u r  E qu i pm e n t
o ~ 1— 10 t ‘lo w i  n Au t o t i n  t i - t i  Gr o u n d  o u r ’ , c i i i  m u  t Sv st e
0’~ ( — -4 02 A i r p o r t  S u r f a c e  \ i s o ! ( ‘o~p t r o 1  S y s t r ~

W ,- i k c  V o r t e x  A v u i d i n n c c  u ’ s t u n

I I  A l  Rp oR ’r /  I AN (u I 1) 11 ( T r a n s i t - r n  cd to OSFM

10 0( 1-AN I C  ( N o  P r o ,~r . n i i )

i t  ATC SYSTEMS ( O M M A \ I )  ( , ( ‘ 5 t  ER AI TOMAT ION
1 1 1 — 1 0 1 C€ ’t t r a l  F l o w  C o n t r o l

1 2  E N R O l ’  l ’E C O N t R O l .
1 2 2 — l 0 ~) De~~1- L o p m e n i t  S u p p o r t
1 2 2 — 1 1 0  P r o , r i w  P 1 l n t n n i u l 4  a u n d  S v s t t  En o i n ec r i ng
1 2 2 — i l l  NA S S ta~~ - A 1.~ p r o v e r i n cn u  I s
1 2 2 — 1 1 2  Au tonn u L ion  F u n c t i o na l  1) ’v - lopment
1 2 2 —  11 3 Au torn a t. ion E qu i poem t Dci lopmuen t.
1 2 2 — 1 1 4  P e r f o r r m n a m c  A n u 1 ~ Sj S  - 111 ( 1  E v a l u a t  j o i n
1 2 2 — 1 1 5  I n t e r f a c e ’  E ) e v e l o p u n e i u t

1 1  FLI GHT S E R V I C E  STA I IONS
1 ( 1-401 M a s s  W e a t h e r  D i s s e n n n i n a t i o n
I ( 1 - 4 0 2  FSS in f o r m a t i o n  D i s t r i b u t i o n  Improvements
1 12— 402 Spec ialist Au tomn nation
1 ( 2 - 4 0 3  D i r e c t  User  Access

)
v iii

r u  ~— ~~~~
— - ---~~~- -- —-~~---- 

— ‘-— - --~~~~~ - -
- -A



14 TERMI NAL /T OWER CONTROL
142-121 Program Planning and System Eng i n e e r i n g
142-171 ARTS III Enhanc ennent
142-172 Ba sic Metering and Spacirig/imp lementable

Me terin g and Spa c ing
142-17 3 Tower Information Processing Sys tem (TIPS)
142-17 4 Conflict Alert and Resolution
1 42-176 ATC App lications of Message Automation
142-179 ARTS III Enhancement (TATE Support)
144-170 Ternninal/Tower Sustaining Engineerin~

H WEATHER
i 5 1 - - . h i  A v i a t i o n  W e a t h er  S u s t a i n i m n u  F n ’ , i n e i ’ r i n ,~
l~~1- ’4b 2  V i s i b i l i t y  and C e i l i ng
1 5 2 - ’4 6 1  Imrnproved A v i a t i o n  W e a t h e r  F o r e c a s t in , ,~
1 5 2- 4 6 2  I n t e g r a t e d  A v i a t i o n  W e a t h e r  Sy s t e m  fo r  NAS
15 3 - 4 5 1  A u t o m a t e d  W e a t h e r  O b s e r v a t i o n  Sys tem
l H c m - 4 7 0  Wind Shea’

16 TECHNOLOGY ( T r a n s f e r r e d  to OSEM)

17 SATELLITES
1 7 1- 2 5 2  C o m m u n i c a t i o n s  S u r v e i l l a n c e  Des ign  fo r

Oceanic  S a t e l l i t e  Sy s t em s
172-2 51  O c e an i c / C o n u s  ATC Sys te nu i  E x p e r i m e n t s
1 7 1 — 2 5 1  O c e a n i c  S a te l l i t e  Sys tem F e a s i b i l i t y
1 7 3 - 2 5 5  ATC S a t e l l i t e / A O C C  S i m u l a t i o n

AIRCRAFT SAFETY
H l - 5 2 O  M o d i f i e d  Fue l
l -~1-52 l Cabin Crash Safety
lsl- 522 In-Fl I 0h t Fire Safe ty
182-520 Aircraft Airworthiness
1M2- 521 Propulsion Airworthiness
182-530 Fli ght Performanc e/Operation
184-520 General Aviation Fli gh t S a f e ty
1s4-521 General Aviation Crash Safety
184-530 General Aviation Pilot Competence
185-561 Exp losive/Sabo tage Detec ti on

19 AVIATION MEDICINE (Not included)

20 ENVIRONMENT
201-521 Aircraft Propulsion Systems Air Pollution
202-551 Source Noise Reduc tion
202-552 Opera tional Noise Reduction
202-553 Noise Evalua tion and Response
202-554 Sonic Boom Research
204-551 Noise Emissions

ix

- — — -—— —
~~

— - - - 
~~~~~

- —-
~~~~~~—



2 1  I ( ( n O T
2 1  ‘- — P - t o S~o c t ru rm n A pp I i n t i on s  l 1 i  r i c e r  j u t , -,
2 1  ~~~ i u  R u i n  l I l t  u ot t  Sp e -  t r u m  P l r m ~l u i n g

I ,~~~~~~ i , ’) Comm u u n i c ’ - n t  j o n , ’ N n v i , i t  t o ut Sp e c t r u m  P1 ~P l !  m u g
2 !  — 1O~ R e 1 i h i  I i  v : u n n p p o r t  At ( i v i  t i c s
l I t - — 10! A G  ~ I t  c t i o n  i m n d  F~~ n I o r np ,t p c i  Mt a s u u ’  ~~I n t
2 G - 1 0 2  E \3\ Ac n d t - ~’ \  A IT,S ‘I’ r ; u i n i n t

A ’ I’ ( , (‘ c i l i t i  \I ’CS ’ I ’
2 1  — 1OH P r o d u c t  l v i  I i  i t  A ’I ’ C A u t o , i i o n
2 ‘ -1 Ho I ’ \ - \ / N A o A  S i m u t n t  i on s

2 U - 1~~ 1 A u  t ,ouc  p t s  A f f e c t i n c  C ’ n p n c l t v
— 1 1 m u —  rv  I t A l  ( ‘ Si ~~t i  I l i o n

2 1 _ E S !  Tn u ’ u u i n n l  l r n m t  r i - i c ’  ( W V A o , T IPS , A S I C , g m n d  - ‘ o u r )
2 1 n ~~l H  I 10( 74 1 0  S y s t e m  I n t e u ’ ! , n cc

x

- ‘ ~~~~~~ A ~~



01 SYSTEM

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

--———-‘~ 
-
~ 

- — - ‘ — -—
~~~~~~~ 1 - ~“



02 RADA R

• • - -
‘

- - -~~~~~~~~~~~~~~ - - - - — — —  
- 

‘a



4 C.’O.’t ~~C C ( I ~~~O .  ~~ AG!..C~~ A C C I UO . .  
~~~~~~~~~~ i c ~~’. ’

R~~~~A ROI A140 TECh NOL OG Y RESt JM E NA NA NA RD 1150 , I
‘~~~r~; ’..’ j ’  . ~~~~ o~ ~~~~~~ j s ~~~~~~~~~~~~ 

a ~ a t.ir 4 W ? A T 044 I LIvI. 0~ •ia~~~j ”
i- U NA NL r ~o ra::

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

l—L’ pv~ --•; ‘~‘ T ~~ kuU 1 S y A ~~ Y ba’i c.~, cou , o 4 . v a
’fs ,u a O 4 ~~ 4QI.. C~

• ~~~~øi I  U” ‘ . 0  

~~~

“ CO” ”4 . * C~ Q~~AM ’  _ •~, ,

NA 
_~_~~~~ 

~~~~~~ ‘~~‘ NA

L_ L_~~ 
ouo*.. LAY 04. 1

sv e Iv 0 At oa.
3 ’ ’~ 

,, ‘ - -, - ,
~~~~~~

, - 0 e* UCIPAI. ;
.~~~ ~~~. LII • .  . n L~ — ‘

‘I — I t o .  V,,.

fr • tCw. * O , 0ø~ t r -s ’ r s v . o w  U,

NA
I~~~~I~~~~’AUDO r ’o r - - - ‘ t :  ‘ a ’ , r’ , ‘~‘ i s 1 - i - ’a~ ‘~s c ’ 1 r .

‘ n ,  hsr  i’s

~~~ 
t
~~’0 ’ i ’ I ’ : 0 5~~~ ,’ ’ t ~~~~~~ 

‘
-~~ : r :’~i, cie o ’ : t i i ’ a ’i, e~’f -s i n  soup  ‘ s e  c- r -n ,j u - ’s : s ‘ ‘~ r 1 3 - ’D

0 :-; I n S  ‘~~‘ ‘~~~ ‘ms :•‘ses. ‘0  sus ’ ’~H n  ‘in ° e ’ ’ o b s e  : - ‘ n t -  n — o n - ‘s ;e~ r
‘m’~1 ~~ ‘ ‘ s r .

• ‘ : :~~‘ a ’ ’  ‘ -

, w~ t t i nt) , ‘ - n  and i 1 t i ~~~’ s t I :  r ’ . ~‘ i11  ‘a ’ l e :n l  : . : n  - i r s ,  at :!
r o i l ; ’ r r ,; 3 . 5 ’ ’sm5 ~) ‘ - ,3 1 5 ~ 5 ‘ - r , ‘O n  ‘c - in n s  or ’s o: snn t , i n . - ~‘ G ’  i n

“a- es: 1,4 dus ;r i in  and us ~ I’ ’ q :us u t o  O u r  - u  - l i e  weal or
‘r; ‘t n : c -  ‘ I i ; ’ i ’ ;  ‘- ‘ nc- 1 s ; u ’ ; c - H  H~~ 1 s- °  - ‘ :  c -’ - ’ 1 ’ ’uS ~ t ’ s u ] a ”’s on

0 ~~ x ’ss.

- u l ’  e-1 I ;‘ ! - ‘ uoq -
‘
~ c ;r ;eni ,

e vi n c i  liii Porlar 1’ er r rmnn ‘e u n i ’  i’ ‘y in  ( _~_ - ‘_i~
• p n p , ’”~y ‘1 r, ” en  c-nd -‘- us inn; 1” n e 0 ’ ’ ;  F’ s ; -  s ‘ 1 l A
• ‘c r, - ’  ‘r no:  n - n  ana “s~ s - i ’ w e a t ’ ’~r A n n  -~r P-:I1 ~ S Ys °” S ‘ ‘ mt’ l s ’ ’s ‘

• ‘t~~ i ’  i - j a i  0 : - e r n ’ c ’ I n’s ‘ ‘ “‘;‘. c - ; ’ i c - t i c,s O r wea ’ nr  ‘;i ’ds of A~~P svs~~e;’:s ‘ - ‘ : -  e ~
• - ‘ R c P ‘27 7 iU W - ‘ ‘ - ‘ o n  c - i  ‘ u ; s ;- , i_’; ‘s  1 - m a ]  ‘ r’ ’ ’m:c ef e
• “ i n  t i  c-n . n : e ’  s and n o ” ’ ’ ’ ’ e n i c -  i n s  f ’ ’:’ en r o t e s:’s cc’: wea ‘ ‘  r “ A s  t ’~~ j l ‘ 4 0

2- f- • ‘‘ 3 ’ ”  en s i”Y—
• ‘ n- -or ‘ii i s  n - n ’ :,u and i n  ‘s:’i rn r s ’ - - , :~~ nc1cn ’ n i s  i f ’ : H t i  ed I c  t, ST

• P , 1 t 2 P I t : nr t er s t , - :r’ - da n cello- ’ ’ Ion I est, s a Tampa u ’irur ” i e ’ ed
• H ‘i ’ ’sem ’ - u -sr n ‘IE~ . 1n~~’ ailed and ‘-:r l ’rsl ‘r;;, I e s t s  aL New ‘r l e c -n s  ‘ m u l e  ed
• ~ ‘ - , ‘~~er d c - n  a r t s ; ’ S l u J  ‘ ‘I t  rn ’; O r j W A I ’ O3 ’ f

2 7~~~~~~~~~~~~~~~~~~~~~~~ ç[ R ~~i~~~rnent iT ’T~~~ ‘-~~~ 
- J 28. Blank

~~ 30. Precedence Blank
31. Relevant Pro ject  Code

NA

______________________________________________ I °“ I — ’” -~n 1  ‘s’.i 1 2 6  n~ .,., ncol •e
_______________________________________ - 00 F.... . J49~ o.’..4

NA SA F ..... 7 1 2 2

— ‘ —~~~~~ ,----•‘ ‘- - - . * ~~~~~~~~~ - ‘ ‘
~~~~~: 

‘—-— —— _ - - 
• 

4.



L A 0 C sC t AC C ( U ~~~ . ~~~~~~~~~~RES~ A~OI AND TEChNOL OG Y RE SUME NA NA NA RD 1~~ o-  i
I ~~~~t I  0’ a~~%~~~ I [i. 0IW0 O~ 101, 1 ~ ILC U O ,t v 5~~iQ0AD ’ Q S •t~~~( ASt L 4 N I 7 A T ~ 0~ S L lv 1~, 0, A CluN ~I P U NA NL

I ~~~~
, ‘ ‘

‘U. ~~~~~~~ ~~~~~ I * J C o 0 S  .0& ~~*.0R 2~~~~ I 0 / C 0 0(

— ‘~~~- ‘ l - l —  nO”

TM F ”  °‘ - “ P ’ F  ““ - s
OS ‘Uc’. A0Ii - ( If ~WY b A t t  

— - 
C~~~T 1 0P  O 4 . I  

~~~
I ~~~~~~0’~~~~~~A Q S . C ,

_ _ _ _ _ _ _ _  ___________________ I :m’ I ‘o ’
• ~~ oci~~i io. ’ *.6~ ‘if C 0. . ’SAC ’ OS~~ I’

NA ‘- ‘s—.-’ NA
v _st . SaOUWi

~ o - ~
v . A.I .mto..*to.  ~~~~~~~~~ ~~ •.o’o~~...o OSOAS’ LA1400 

[ _,~~ _ ~~~~~- —— ..t ‘ ‘ ‘T~P ‘ S Alit

4.000130 ,-‘, ‘ - A0~~~ tiS
- ;‘,c ‘. a :  - t i e  •

‘053 ’ int ’’ :. P - ?; ‘~ ,, ‘c
, .v i I t I O s Y O S I

- - - - - - - - •a I .cI P AI, ,
,~~~~~ a.’. - ‘~~~‘ : ,~ 

- . 0 , 1 1, 1’s, • 
- -  - •

I -
’v i,, ‘ ‘ — 1 ’  tat -

f l j ’~~.~~~ , 00 v J V , ~~,ZAV4Og Li C000D ’NA ” I0~
NA NA

U aSY.o~~~
- :15 e ’ n : ~~ , P c - i n n .  - i ’srn , ‘I -sIn . ‘ ni a’ - ‘-a

M T o ’ - ’ ’ ’ - - ~~~~~~~~~ m0 - c r ,  -;e n o d - i n  : 01- ; ’ r n - c - ’  ‘s H, de e’- ’ i ntl aH ’ ’ n n f ’ ’ c O r c n g I - , ‘

- - ‘ - ‘ u ” ’ ’ ’ ‘ i ’• o ; :  01 c - c ; ,; a ‘ 0 ’ ’ ’ ’  i q l : ’s c s .

‘ - c r  ‘-; ‘c :  ,jHH~- , . w ’ t ‘ c  n t r a n ’ - ; - aru d 1UO ’ i’l ’~ s u o p ; ’ - s - ’ , ‘c ’ I l  n - i d e  ‘ n l ’ s  de~ - e H : ” ,e r, ’
‘- on ‘~rr c:, i . c- I _ n  A - — I ~~~~ ‘c o l t  iso - , ; a r t : : c - l ; , ir A .  . or s , ’ ,- ‘ e ’ u . ! q L e n

-s ; ” -  t ” -dan  c - u i  ‘‘n ’ -ml , ‘on- it :  H-ri w i t -  t h e  sac’ .e f’eed c-nd re; ’ . e - ’ - r .  T :, i s  sn ’e- c ,s
r id e  -‘ ‘ - u , , ’ - r s w ’ ”Hs a l u I ’ : ,- - f o  nc-Oar  u c - - oi’;, I :  c l i i, c ’  I nc ’-

“ r do ‘ s c U i n , in  aH  an ’ s c t ’ ‘ :e ‘ - ‘so , c-nd w , i  n s ’  ; r ’ -- n e  c - d c c c d e : ” s ; i- - ’  -

oct c - , ’ n ’ , nra -
~ a t ’  ‘or :: w i ’ ”  c ,’ c c , o~~i4 cc ‘a:  a 1 i  i i

~ ‘ Ii ,e s ’ ues F : c ,s du ] e d  c r  ‘c- ‘ ‘rn p l i s ’n : e n’
• ‘n - nra:’ ‘ c , ’ - -r za :  i c-n s o  nrc ’ :eed 11 c’T°

* 
2 - A .  ‘- - 

- , - , ‘ ‘ : ,e; ’ is
‘ e ’ ’ ’i ’sf ’-sn:” sd i t , , ’ i

~ ‘ 1o ’o r’se of Requirement Frog m i l a n  
- ~ 

28. Bl~ 1i

~~ 
30. Precedence Blank
31. Relevant Project Code

NA

______________________________________________ I i ’  ‘ I l•... ’ 1 ~ 26 I ørv t Ica I  4.
‘ ‘ — ‘ 00 F..... u9~ 00-4

N A SA F..... 7h z-

- - ‘• - --- -•--- ,,~ - - ,~~~ ,‘ 
g



P a r.O VV AC C IIA O4. I, AGIN C Y ACCt U,O a 
~~~~t~~~’, A ’ S  I c , ~~~

RESLAtO4 £110 TECHNOL OG Y RE SUME NA R b 1750 . I
S 1 0 4  ~~($,, U I iC U S ? t  ~ 0i0000 0Q S N(~~~(AI t  L I W I I A ? 0s ~~~~~~ 0’ iii ~~~~~~~

________ 1 ,~~~~~
, ~ NA J , ’~ ‘~~

5 ~Ø55 4 . *  55 ,~~ ~4 0 0 0  U~~~ S. COOS

- ‘  V , , . .

Di-’ 0 ’

“Y ~~~Tyh’, 4 ’  o. ‘t ’t.. LilA .5 iyAiV bAT S a C..~ I co..~ as,s  [ is ~~~~~~~ &O U —C .

~ 050CL ( MW CO . . t O AC t , ’SSA NY 
~,

NA i. u’ ~JJ~
v_si, ‘

S~~~
’
~~* ’ ~ A 5  ‘ , d YLi~L A V O... Ae 1’ ,~’.,, ‘1 ~~~~~10rO0S,~~~ 000 A N I Z A T I O 4 .  [

e , - 
‘

20 -

IV ‘4. At Oss
- ‘ ‘ ‘ * - ‘ *IOC OAL,

100 S O t  i n : . , ,  ~‘ • t,~ 00:, . e, , , - - — , - , 5550C,*Vi,

v i ,  ( 
~~ 

) -
~~ 

— 
~

‘ t uL  V_s i

7’ ‘ o. oo. o. VV’ I. ZSV.OI. U, C00004$A?04.

NA NA
31 uv0 ’ ~~~~ : ‘ “ , ‘i , , : t c - y  : ‘ - ‘ t ~~i’ F” - ‘se ncon ’

‘n u~~~’ 1P ’ 0~~~~1Ou , ~~ 
‘
~~

- 
~~~; : ‘ ‘ :-  C ;, ‘cnn’ir s~~, F , nc: , c ,~~tin~ , - s~ n ,,

- - ‘ ‘ n,- , - ,” : , ’u o ’ : e c - ’:- r .,- ‘ ‘ t ,: j . : ’ ; r . n- t,o 1e”, c ’ - :, i : a : - c - r -- t - ~ ::’ ’ , - ’ ’ ’, t _ ’ , , ; ’

- -. , ‘‘riJO’ . :0, 1:, ‘n -or: ” - “ ‘ , - ,c n - c-nn ’l ,, , l- l ’/ n’ ,t r :”ont , ‘ - ‘ i l l  m m c i i -  :“j :’ - n .  c’~c
,“ I ’ ’ 2~~1-05: r’: ’ O n ; ’ o  Or : -t - ’ ’r : ,t t c ’~- ‘ i ’ -  c i : c  l i , e n t n i i i t c ’  - c  ‘vtc ’t  ‘ ‘- ‘ c , : :, ’ t O n -  

~ ‘ uo l”i’D pr ’ -n-enicoor ’ t :  , i- ” , : , u : , ~s n ’ - tO’ y ;; ’s’ , i : c t ’ . i’d’s t e ’ - , : ,n : : ’ - .-
‘ 1 ’ “ s t n n ’ c -- t “:111 t o  an: ’ ’, ’ i - c - c l p  t c  1’ , c : c , ; , ’ l ,‘, . ‘ , ‘f ’ n , :. ’ c-” : :’ - .~ ; ‘ ::.pj ’: ’t  n - i c E: “I‘, in:  s n d l j t j D :

oc01 , , & ~ n o r  -o c,n ’ o c - a : . n  un - i  o p l a ”  on : , a n c - n c i o ’ o s u’ :c- - ’ ’n , er -  or: 4 0 ’  n - ’  I - I n ’ : w~~i 1 c - ‘

‘mc , ”- , ’ , HLed ., n c-: 1 l O s ’ c ’  ‘ ‘ -0  ‘ : .~

• ‘‘1) n: 1: ’ n’- ~~ rc ’-r t. co :’nci:’ i5 : c, t 2 0  ‘ - l e o n .  Oon -  A - ‘  , - ‘  c - i ’  tn ‘ p . ‘ u -c c-I ~
. ‘ c- - ,,,

~~~ 
• . c~

n , .. . 
~ ‘ c c ’’ ‘ ‘ °‘c : ’ ’ ’ i r i , ’ i n  ‘ c ~~~~~i - t ’  - i I s r i ’i u n s  ‘‘o c’ ,: ’i - - n o  1 7 /

• 
-
‘ ~ ‘; , .i - * , c’ ; A ll -  ‘ cc- ’ - - r i ”  - i i : - p ]  ‘ - : - ‘;‘ “p c i - ’ c - -c ,ti li- ’ ‘~~ - “ 5

- ‘°  l ’ u I - - n ’  ,‘, , ci ’ ’,-,’~- ’ - ‘ ‘ - - r ‘i ’o 0 , 101 ’ , TDI’ r cn ; f e c e  :-
• ‘ 

-*-- - ‘ ‘I’ , ‘1- :or ’ 1: ~‘~~~~~~, ‘~~~ ‘‘  c-” ’ ’ ‘~ ‘ ‘
~~~
“ P c-’ I ‘I 

‘

• ‘T i  i ; , ’ ’ : 0 ’ ’, ’~- w i , ’ c ,  a , ’ ’ - ’ , ”n iH r’ ’Tr r- c : - :” TDP ‘ ‘ “ , ,n ’ I s O o

Toil . - - ‘  ‘ I ”

• 
- - ‘ , ‘ : “ c” , r r t ’ ‘ -o ’ j -~ ;, :’ ’cr ’ ”- - : , - nt r o ’-  0Wt) r ’ l ” d

1’~~~ o ,of ,~~~~~u ir~~nent 
~~

- j, - : . - j �’~j ‘ - 

28. Blank

29. Blank 30. Precedence Blank
31. Relevant Project Code

~~~~~~ ~ ~~~~~~~ a.
_

~~~,, — 
- — - 

~~ ,•,, ~~
NASA F.00 1122.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - ________ - a



P ~ GOVT ACC ISAI O. .  I~ AG ( C V  ACC ( U 0  j i ’ , ,,  j~~ *
RES~ A IO4 AND TECHNOLOG Y RESUME NA NA RD 1750 - I

• O& ft  Or Sisuli S ir~’oo 04 Rii,, 1 • 5~c Ija c-y , I A1Q5 A OIN ~ 55~,(5$( ,~~~ I t * y O o S 1,1~~5. or .1s ,~~~i

I )  i” ‘ U NA NL ,‘ 
; : f ~

-,

aS. C~~~~N U U V  SU~~~~I 0 COOS ~~& 0*•Oø .,,~~~ a 5 .  coos
I ‘l~~-,t ~- 1 , ~l-

TITLI
‘tO (’~ ’~~}~ (:- ~:‘io ) 

_________ ___________________________
.1’ 4.C I Eb! , r ’C v (~~~~ LiIi 1 7T5 T bA TS 

- COlT CO PI, O A t S  [iS ~~~~~ OI~~~~ 4. 95

A : ~,
• PO0C L~~( ~ E!..0 C [1~, ~~~~~ t 5 AC t f S O A Ny  

— ~~~•

NA (A*
_ m. i. ~ ~q’.~

A S i?0L A!’ 00 / A l it  V I T Y  
___________________ 

~~~~P I0F00S 50 O~ OA LATICS [ ,

,,v ifl . A,.. .

~~~ ..~ . 1 , ’:. . ’ : . ‘ c c - , ’ . . ‘ 
, — , ‘4- ’ S I .

v i ,. — V II, ’

I ’~~~~~iC a 0 , , O 0v V T1L 14.?IOi 51, C 0000’”AV 05

NA NA
21 •U~~.o~~~ ‘ : ‘ ,‘‘ ‘ ‘ I ’s’ ‘ ‘ ‘ n’’ , :- ns c - ’, i’ ,i : , , t n c  - ‘ n H  .~~~~~~~~~ ; t u  - :‘ :c-,c . : :..~~~~

‘ H n _ t i c - n t ; , - ,

• On,i ‘ : . :  ,e, 4 ‘I ,  -
- ‘ n ’ , - :  ‘ ‘ . ‘ C ” ’  I A

SI 

H °I’~~e ’ jno ’: ~~~~~~ ‘ ,,n a , i ’n’ ’ c: , ’ e l  ‘ c - i c ’  ‘ c--c’ scn ; :n ’  cO _ in e’o J ‘:“ fl ,, L’’ . - - L ’ O ’ ,’t,-

n -n e n- - clan ’ l e t ’s  c o n y :  cc11,’ ’, : : . ,j ’, ’: in , a l l  ‘ ,c l’ ,’”nse r’t , in t r ’  ‘:- , t t c--: ’ ‘ ‘  ‘‘ ix ’co o - c ‘ . : : , :

* ~~~~~ ‘ ‘-‘~c” :’cs , - ’s oif ’ o ’ ‘n, r ’ ’ :H I :T  n ’ r”’~ O n ’ : 1 , ’ ’ -  c i : ’ , : - -

2 ‘-‘ , : ,,:~:Jo, . c - i t c - : c ’ c  ‘ ‘ r c- IA  ‘I~~H lC , c t . , ‘.-:~~, t  
~~
‘
~~~~~

‘
~~~~

- - t ’ or’ ‘do i o , ’ ,’l , ,_u,, :,,e:~;
• a,, - :  en’nl’ -st ir : :  Di ’ ci H ’n - ,’:. :,n : ‘ - ‘r -  t ’ E° ec ’ s n  (:‘~ : . ‘ )  n - i , e c ’ , , ’c’,] - in , - :  ‘o r ,  c-u te

• - c e  l TD ,c- c- n - , I v - i mcc ’sl c” I ” ’ -  s in:,al  x -oc ’ncs ’~- r ’  :, 1 ; r~ y, l ’s cd, , - ‘1’ - .7’
* ; r - n - ’ o” 1I I ’ ’~’’~~ n’ o t ’ airc ’r’a : t  in ’: tdo c i ” ’ c ” - - c . ’u  ‘I ’ ‘n ’ : . : - :  c -n , ’ i  ~ I ’ , ,C i t l , ’~t lQ rl c l 0 /_ ’, :

n c  - m l r o ,’ ei  I’ , I c , i ’  ‘,n ’ ’ , c ’k ,j :, , cc c - t n , t i l l t ’,’ : n i ’  a’.4t n cc n ’ ’ I

- ‘ 
• lest . : c -0 :,  • T cc ’ - . - 1’ , : .: c :-cc ,p ,i, lsi i.Ic. ’s: ,’
• ‘ c - r n _ c a l  ‘~~‘ — l l  n c n c - ’ H I ed 00 field ‘sv’~’. ,:c-~’ :. or , s it”  3 / ’ ’
• i’~ , c , O , 1E ’  - 

. ‘— Li cc , s t ’Hien i  at field eval’ , - t _ o : ,  s i’ e 5~- — :  , Te cE ,n , i  : a _  : - - O n  Pa ckage  s’nt, n cJt t ec i  to P~&F

~A Ac i n ’ - ‘ l ’ ~~~~

• — On - ’ - - ::‘uard ‘- i ’ , n i n a ] ,  :‘ sr ’or ’t ‘o o;:, c ” I  ‘sled
— .1 ‘ ‘ - n ” ’ , ,  ‘Oi l on’ . I en,  i”j ’Ot ’s : / S’. e:c,s ‘c_ n : t r - a ’n - t awarded

~~
‘ ::o::r~’e ~~~~

‘ 
~eq , 1— ~”e”~ Program Plan I 28.

FAA-ii D-o�-l - 
Blank

29• Blank 30. Precedence Blank —
31. Relevant Project Code

NA

I..—. P ~~ 26 Si00”c& ‘4._____________________________________ T—o , , — , 
Ioo F*00 Ifl A 00’~
NA SA F... 1122-

- c -, -  _____ -. - a



1 3 GOvT AC CC SII O A S AOSw C v AC CIS $lO A ~ c - ~~‘ *
R€S~ ARO4 £140 TECHNOL OGY RESUME NA NA NA R D  1750 - 1

I C’I’I i 0~ ~~~~~~~~~ 5- 00 04 *15 .5 I 51cuo’t~ ~~UOOAOIN0 S 551. 1*11 k I O I T A V I O N  S I,~~Vi.. 0

:1” 00t 
NA ‘ - ‘ : 1 -

IS. CUSOUNV NU~~~ S*,i,OO( aOl 05105 0U5010, -cool

• I  TITt ,S

,:~~~ ‘ ‘ ; ‘ - ‘,, ‘4D1~i’ c ’
~~ ,, np

17 j
~ ih. ’~~~’, as ‘IC— A*IA I S  ITAU ~ O A T S  

~
I . C O P Y  CONP L D A Y S  J I S  PU_olso AOl.i~~~

* ‘ ::~‘ I Ill
SWOCUSU IIZV..Ob V~ CO Y 0 A C T ~~O0A5Y —

NA ~ — . “  NA A

• V_si , I A_GUS?

s •~~~ T A L I , A ‘05, L C ? v T ~~ I ~~ 0(iP005gao 050Al. I IAT,05 
~~~~~ — I

F. 
NA_ I

, ,‘- ‘ -
‘ I’~’

-‘

‘5 ,  ( ‘
~ ‘ * _ ‘.‘ ,T , V il , V _ s i

I ~5 0 , ~~.e* ~~~~~~~~~~~~~ *2 C 0 0 0 0 I W A V I Q N

NA NA
a, •i~~.~~~~~ s

c ” , I a n ’  — . 1- 1,0 :-n - n- n”. - -

SI
-‘H ‘ , ‘ ‘ ‘ ‘‘~~~~• I’ D t y ~~~~l 

,
~: s ’ , I ’ ,X ’  n:, ’: ’ *” c o m b  ‘‘ ,c-’ o ’ n’ tic’,

‘ - “ i : ’~’”er , c c  o:’ ‘“i i’ cs: n n ’ :. ‘ “ : ‘ ‘ ‘ ‘ Io - , -” ’ u - : a li : ’ c n o r  ~‘O] 1 T O  “c • - : “ loon ’,.

: -‘a ” :  tit . n-oil :. ,ifl ’, ’’ c ’ ’ A ’  -‘m i  1 410; , ’ ‘ ‘ ,:;‘s c o , - ’ ’ , m l i i ci-”,’elcr’ ‘c ’ , I  ‘cc’. - :

p ’ - • ‘1” c’ n ’~~~ • z’n l j ’ c ’ ”~t-. .’ s ’ i’c’’ S. ’ : ’ n - ’ n ”  ‘ : c -~ :‘,‘al l pc~~- i o ’ ,’ :‘ ‘ c c t ’ ’ — O , — - — ‘ n ’

r c - l ’,r  “n ’iii : e  t s i - n I ’ -  ‘}‘:‘, r ,”,el ‘_ e r c :.m r n c ’, :. ‘‘ ci ’,I c -r ,n c e n c - i - .
-‘i l l  ‘ n - -  ‘ ‘ “ ‘s nc ‘ j  :‘ac, n’~ of ’ 20 : 1  , c, : c ’ , ’l r I l i c : ’  :‘:ith  a : ‘cc , , a l l e r  ‘ c - I - c , ; ’ I c :  c ’ ;” ’ cn n n l,

f -c ’,’ ~~

• ‘-‘ :  * c-c - e ns .1 -ho t . - ‘ o n ’  ‘ o ccj ’L~nc. . -t :
• ,: ,n: : ’ -n i ’~~ I’- ” ; ’ : :s ’e’ ’ - c . ’ ’ , : .  ‘ I  inn ’ : ed

• “ or. n” ’ ‘ - c a r l
• ‘t’ -o ‘ “n..m . l ’  ‘ ‘- or. ‘1: c , c ,e ’’ n ” I : , , I ’ o P H P/k . ’

‘‘i l c c , n - a  : :i ,’ k r , , , ’  f’ orc-n c, r - ’I: , 1 ‘:o Jnj,1’ ],çc,, -

• c ’ - ‘ ‘ c . c- , - S i O n  m i s  D o : ’  ‘H ‘-c

~ L c , , ir c r  cf  Require ieent  ATF- i let ter 2/2/7 ( 1 28. Blank
2 -i . Blank 30. Preced”nce Blank

31. 1]e 1&v ~tnt Project Cod e

NA

.1 023—241 ‘001 7 , 4 .  26 I d.s ’lcoI
Do F... p495 00 4

NA SA f . , 1127 

—s_ rn ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ — . _
~~~~~~~~~~~ , ,,,  a



03 BEACON

7;

-

~ 
-
~~

_
1 -

.1 — -~~~~~~~~ ~~~~~ * ,— —, - ‘ ~~~~~~~~~~~~



t p. oowv *CCSII.bN ‘[l *.OI1 C~~ ACCI ION 5 ( P O S Y S  IO(I . Y .
R1$~ ARCH £140 TIO4NOLOG Y RESUME I NA NA NA io ii~~. 1

~~~~~~~ 3’r. c s ,,ws ~L OP ec OP Si,SUSS SSCUSI?v I’ *43*10,50 I 5(1.1*55 ~~50T# TIeS S LI V SI,  0* 5Ui~~S

I L U NA IlL Subpro~~ an
• ~~~ S*/COOl 50105 Nl~~~~ iO/ COOS

.1 VItLI

~J ’~ I ’ll ’
~ r’~t~~ c o.~~Ie- 1*1* - Ii rA_Y SAY1 ~~~ ~~~~~ SAYS PISUSIMS ASS~~ .

1:, . IDm J I A
W ~~~~~~~~~~ T~’ 

‘
~ OwTOACT/I , *A W?

NA • ‘.—~~~ NA
V_si. A

‘S 1.~~~ - 4.5’ ,ldT* LL* ~~~65,’A C ? IV I?Y  I — 
SI Pt55O~~~~50 ~~~~~~~~~~~~~~~ L I

1’ - .‘ ‘ 1- ’ “
“ -~~ - —-, .- . ;‘ ,. , - . 0’

1,1 no~~’ o: , I ‘

•5vU1i1 £?S0S

a. .- 
— 

— 
— 

,, — LI CIATS.

(~~ ~2) “~~~~~
— - - ‘1 Y SI,,

OS. UTI1.l1At ION L ~~o*OIMATIo0
NA NA

- ‘. — I d s ”,_’ , ’’c ’ ’ ’ .i-::1 ~: ‘ , ns — i,t ’ ’ : ’O , i  in ’,e r :’ n”n~r e  — ‘ ‘ n o :  ,:‘ t e n  — a

- - I  n t ’i- ’t i:en-
I D - o i c . j  ‘ -c-I 0 en n , - ’ -: To psc-c’~idc’ ’ - - ’ ’ c .  or al e f fo r t  ins 1- ’ sns : ’or ,nse I n  m e  ~e ‘ :‘ n c ’

or c - n-’ ”H’t c’ , ’ e i  i-i- n,: , nt , ’: , -eo , rr ’., n j, n -in , a ’- n ’ sp t a c  l ’s  c’or : ’ ’n:’’ ’ r . c � e- ,’ol ‘cc’ ’ l : ’ s  jHC’
a i n n ’  r ’sc - - :5  , ‘,‘S t ’  -

1 11 1 ’ , : ’ :-n~Ih l o  .: c ’  - m t  01,’ : ‘ ‘ -  ‘ion::- ; ‘c ’ : - t  coco n - - co o r s  will

‘ ‘ c ” o : o : ’,a i co c ~’, : i ’H ’  : . ( 2 )  i en i ~n . anocl t .’nt “ c : . ’:- -’n ” Incr n -o r r - e r t inn  e ~: i : cu i :t
or- :‘a o n ~ :l’ ’~ S i l l -  

• 
, - , : le: . ‘ , c - n i  ( ‘) c’ ;”s p”ii”e c”r ’Hect i’eroo n’~ r c -nH n o - P r o n t o -c::

P ro’ ‘ r’e’ .c-~c. ’ t c , ’ c t

• ‘ 
‘ . ‘ ‘ - - ~- ‘ . s i c  i _ I  ed f o r  - ‘ ‘ no t  I n, c’l~sce :~

• :- e n ’n ’- : c :il * n i e ’Li  S i’ce  m c l ’ s ; : .  i :c ’’ ,’ ,:’H ’ ’ i : ,  :“ ,‘ ; ‘ c’n :’ tcn i: n e _ - i c ’,
• ‘ - , - : ‘ ‘ ccn i t o :‘ - ‘ : ‘ ,e: ’t~ ‘H1 1~ , P ~- - ‘1 -c”t ’ or ;  :15 rr- c’~-n t ,

• ‘ -, ‘:-~~n:- ’ , o r ,  ‘~ k on ’ I r - mc - ,. :0 ; : len ’: a i d  I ’in i t i z ei ’ : “/‘,

- 
~ ;- -~~o- .~~ iskn- ,e- , I: ’  ‘2—

• -1~ b i i  e - - t ’i c-c’ ‘a r.  o - : :. r ,  e l ’
- 1cc -c -  n ’ -

. , ‘I ’ - ’ c-- ,i r’. ‘ i’ j ’ - ” c ] .icco ’, ” ‘ l  t m c ’ c , n s p o r : :”r Ic-ta

a , . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 1 ~
~~ 

30. Precedence Blank

- 
31. Relevant Project Code —

-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

15005 I * ii I ~wdle.I Ss
I - - -n i — ‘ -‘)~ i I ~~ p... ,m~ ..o

NA SA F... IIU.

I

_______________________ - ‘ ‘ - 
~cn~~ ““‘ W’ — _--___ —---~~~‘- “

~~ 
‘ “ ‘ — ‘ - ‘ - - --‘—— -.- _ ,., -



4, 0OV’Y *CC(SIibe ‘I - *~~toc . ACCS~~ Iou. 
~~~~~~~~ I C , ~~ ’

RESEARCH £140 TECHNOLOG Y RESUME I NA NA NA R D  1750 . 1
• DAt S Q~ SISUSS 5’ 51 00 05 _SS,~~~l SSCImSYY / 5(3*10,50 S 51.1*55 i.I~~~’A ?lo~ • ~~~~~~ ~. •.•~~~,

1 ‘

~ 
U NA NL Sub ~r ,gr-i.r .

‘S. CUSO S O Y  eU50(0l~~OOU SIl 55.05 Nu50iNI C QO (

I “~~
‘ 

—

I ,  ?I? 1.S

- ‘ ‘ ‘ ‘ I l l  ‘.1- ‘ 
~‘ F ‘ I ‘

IT IC1f1lY,5,C 05 YECSI . A*UA ii IY A_Y 0*71 ~II CO’? C~~~ 1, D A Y S ~~I S .I4 00, SO

Ii PUOCI~~T ~~~v00C P’I C O M Y U A C Y / OANV a. SAYS

NA — ~~~~~~ NA . - ‘
i_si, A ~~~~ UN ? , .

I C.Ov ’ , AS, , 1 4 ! A L 1 . A t , 0 0 / A C ! lV , ? V  I SI •EO00~~~50 OO5ANIIA Y ,0s. 
~ - I

— — 5 - n: ‘ m c -- ,

‘s,’:.’ ‘ ‘ 
• 5. 11 .

2 .
lS~.itil. AtOS S

, ‘ 50l0C15*4.,
‘~~~ - ° “~ a - n o ’  ,,~~‘ “‘ ,:jpO c’i~l.’ , , - — - - ‘1 ASSICI AT S,

- — 5 ’ Vi.. , i_si ,
,:,4.o1.00v U ? l L l 1*YI0M 5’ ~~~0*D P N A T I ON

NA NA
f l’  “s a

‘ ‘ ‘ ~~~~~c’O ’ n~pn - se — in . e n n ” c : ’ , o i  ‘c ’, c r r c i ’, 1’ — , ‘ : : : - n - ns , ’i-c r :‘l iteC — -~onoiLc n ’

“ on ~~~~~~~~~~~~~~~~~~~~~~~~ : . o r r o ’ .’id  t ’ ’ ic .:’ , ‘ :  ‘ - : . ‘,, ‘ :t i ‘~i. b o n ’ : c ’ c n I l it ’,’ ”:- .n ; , ’ , - s - , ’ .n”  t he
‘~~~, c _ - . .  ,~., . ‘i, ,_ . ~~~~~~~~~~~~ i’ler  to - i ~~’ ’ - n ’  . ‘ , - , ‘ I o - : .  ic , l - ’ ’ n ’ ’ ’ - - : ” ’ c , ‘e on, i ‘to c’ - n I I ” -  ‘I -is a

ec ’  I :  e r , n  s : r  I , ’;: , - - c ’ :: : ‘n ’ , 1 0 , 1 .1, :- 1,

0 0 0 0  : ,n :- _i ,:’. m-.’l’ i: I c ’d- ’;’ ’ c-c-si i ; c : : l r ’ o ’ ’, j r’ n” _ l J . n o r - c _ ,  m-a~~ . :‘n-:o ie o’,’nt ,~::,o -,m , - i L , ’n’’H
~~0 e:,~~)’iI A ’~- I ‘ - o ’nn”s cl in: n, ’ ’r ’ e1”~’:. ’n~ to ,I’ ’ i ’,ic’ , -- i t - i ~”’n’ o’,’ l : — ”’ ’:e;’-’,l.-cn c i ‘cm - :‘ro’: ,

ro ’ :n” en . - ‘ s  ‘ - c c , c . m ’  to ni ’.-o , ,  -‘s li :-o:. ’ t - ’  - n’ :: , ,i cj c :,i:ce s- i c - i ;  im:terI ’~- i’ er,ce
-i . 1  b e i’xo~”.i: ‘ n  c-nd so ’:tions r ’- .- ’n;::’

- 
- - ~~~~~ ‘ - n . - : ’  1 :1 e ,I t on’  ~~~~~~~~ 

• 1 : — i co ns” /t ’ ‘j l ’ :n ~~m, ol ’ C ol l e ct e d  j r : ’t - - : ’ : ’ cn , t l o r ,  i’~’lvin ’o:, :c,e ;: ’ 10 ’, ’ , — -n i ; :  -

I 1~~ 0 r o” “1 cis o r — t in  e ~ i. 1 1 1/ 7 h
- A’ - ’~ , ’,’ n ’ : n ’  ~ - ‘, c c’- ’ , ” :  - ‘ “E -r c c ’t  I rs  ,c,d 1/80

Os

t 

c

~~‘ ‘ c,, n r s”- c- f H# ’q - I r”n ’si ,t  
- I 28. Blank

2~. hiank 30. Precedence Blank

- 
31. Relevant Project Code

NA -

t ’~~0S I SI 16 i do~fI c& c.
I 0’-

-
— ’ co F... I4~~ ..~

NASA F... 1122.

_____________________ - 
_____ ~~~~~~~~~~~~~~~~~~~~~ _ ‘ -~~ 

- 
a



S
& SOY? ACCS S4IbN Ti- A4 I NC Y ACetMIOS, • P ~, I Y ~ iota . ’ ‘i”~~RFS ~ARO4 AND TECHNOLOG Y RESUME NA NA NA RD 17% .

~s. *,ec o’as.. g iICu*.v, 1.0400*0,.. I 5(1.5*55 ~05?A? ’O0 I ~ lvSi. 0* OtI,. 1

j  
~ LPT U 

— — 
NA IlL Subpro~~~asn

‘S. C ,,~~5 ( ’  5 05Si’CQOS 55*05 NI.SISU5I COOS
- ‘ 
‘ — 

-

P S

- ‘ ,‘i’I l~ ci I’ll “I ..  P ‘ c- Il
.7 ~~~~~~~~~~~~~~~~ 05 ~ 5Ca. 501* - .1 (Y 507 DAYS 

JII CRaY,  0S~~~1. DAYS J IS ‘I.150p50 *.Sg~~ ,

~ 050C.. 1 WY nOO ‘[I? COWY*ACY/S*AO? a. SAYS

NA I S .” S.I’ 
~~~~

~~
‘ 
~n” ‘~~~

‘
. “ 

~~~~~~~~~~~ ‘c~~
7
~’~’ f l y  - SI ~~~~~~~~~~~ OSSANIZAYISI. 

~~~~~~- M,t~ . -

- 
- 

c *~

.- ‘ ;r, , IX~’ “ ‘1
Scal a?.. AY 55

- ., - ‘,‘o : ‘ c c  ‘ ‘ ‘on 0 _ C - c l . ’ , cc ’’ , ‘ “ .

( 1,,,,,- ) - — ‘ ‘

S - ..0~ O5v U T S L P S ?S0I* ~~ 0~~~~~~YsO*
NA NA

5) * ivwO ~~~ 
— 

S
A ”  -

a5 - - “ , ‘ ‘ , ‘  1 ~~~‘ ‘ - -

~o oc r -ro n ” ’ t I e  ‘‘ H ’:: , c - c  ::~~- , ns - e .  -na~ - c- o ’o ~, t : . ‘, : , , n ” o - _ I ’ O J , , L t
* 

‘ ‘ ‘ ‘ : , cc’ ’ n ’ i ” m ~”:: t c - m i  :“ ,i t ’ n n - ’’ J”HC m i s t :’ :’ :“ c-, .. c - - - : , .~ c ‘ ,‘ ‘ ‘,,- ,:‘ ‘ ‘ . ‘ : .  ‘He
c ’ . ‘ - ‘i’i ic - e n . ’. c - c ,  1,” : ”  ;oodi :’i n’o ’ to : . .” n ’ ’ : ’ ,,~:‘:i s t i:,~’ kTCld’ , ‘o:-~~o::ec-I1:

a - : - “Ic’, msit i :  c-c: H n ” c ‘ ‘ s  cu , 1 ‘ I . 1 ‘ . n : ’ ir ’ ’ c , ’ ’s. c-cIJ ’ l ‘ie’ .’ei n : . te,”t
01 na ’ ’ a n ec-: n: ,p c -o Hs ’s  reonei’:er/ : ‘ - “s:, ’ . m’ and crc. ’ - -1 c:,o d e l C  01
:H’ ’id - , l a:, ’ - ‘ : , c m r  t o  ;sn ’c ’,’i l ’s i:ns , -r n’,”- i t-e,a ‘o r .  ‘:erac’e and c”~ c c ’t in ’~, m- e ; -o r ’ I ~’ - n

- - : - ‘ c- 1-o r ‘ - :, ‘ - ‘c c , : i - i n , ho - , ’ e A ’ ’ . 1, 1 cr1 s i - c - I ,  Data F’ c c c l - n : , c ’e s a l  1
n_ c n ” - m: ’ r ”’ l ‘ ‘ or ‘ i .e  n ec-- r - r oon . s~’n n - n :  L’O’ r ’ ’mc : i n ,  om’der’  a ‘e n c : , i t  c i ’ ’ ‘ ‘ l I ” ’  en: t  ‘c’ t i ”

I , “ c ‘ l ” c : , c - c , ’ ’, ’ j J ~~_ c ’ ’-c ’ ’ ” 5  a n d  :‘: tc ’,i ; ’’ , - n c - t i ’ -rc  o n i i a n . , ” : ‘ ‘ ‘,, s - c , . —

* z n ’, n’ ‘H ’  : c ’  p - n - - i a ; “ ‘jn:;1’~~~ ” ’ t I ’ ; ,  I ’ n ’ t : c n - c - ’ ’- t e n - to ’ ’,’!’ the L::,prc.c-n-J AT’, ’Rl’ .

‘ ‘I emn t ,,’r ne : ’ ‘ - - : . ‘ - - d - ’ n r ~ onc :,-
• ‘or. 3p’~ ‘r - , ,~~- c - ,  I c - t a  i ns ’’ c e l j ’ - e c ’~’ l
- A P f l ~’S C :on c c ’  . , e n -  ccc: o n : , ‘ 1 , :51’s- (~‘,. .I I’ . ’)  I c c  1 “val  m i tt  ~ ‘it e’ :  I “/7,7

I ’ ’, ’--c ac’c De , : - .,_ s - ,~~l
‘ A  ‘ - —

• ‘ O1 ’ on - ‘ - : - t n : , 1 - ; - :  c ‘, 5 ( ’ ’c’5 5)~, ‘Ce I
. i’::m n ’c- ’ ’~~ l Om en , A n n - c e , ’ — - ‘ . )  “ l i  1”vn l

Ior , ’c ; ’ .lse /1 1k - “I ’ - ‘ : - ‘- .~ ‘,~~. ‘ c’H *

Al- I - l 1 ~ :‘ iv ’sne

~~
‘ - 

~o,~,rçe of Req~ 1re~er~t ., ‘ ‘ I 28.
-‘ . .~,c’.r:n _, . i c- n. n’ J- . i i—E ~, — ’. o— ,, 

_______________________________________________________________________

29. Blank ~0. Precedence Blank
- 

31. Relevant Project Code

— ‘ 

NA

I n - ’’,.. ’ ’ :j  ~s c i  1 SI liSá. ’fli.’aS
I co F... I4W s.d

NASA F... 1112.

I

_________________________ 4 .- ’ ” - —



RESEARCH AND TECHNOL OG Y RE SU M E N.A 
*cciaa.6a. T~ i) f ..~~Y A CC 1Up~~a. 

F’’ 
~~~

Y’5 ,>A t~~ 0, 0 4 -~~~~~ 51US D OP SiI.. $ S SLCU5It ~ 
¶5 AloS*oi*so j a st,,t*ii ,. -~~~t a . t , Q ~ ~ ic’.iv51. OP 55~~ .*~ 

-T
1 0 / 1 /7 ’  j, 5 U NA -“T .
C , ~55 la .v  a.~~~~~55IC00S IDe 55*05 N ’,P~~~~i5.  ‘ Q O S —_______________________________

I 0~~~- .- .1 N / A
I I

DISCRET E ADD R E SS sl-Tc ’ ’ s )N SYST EM DA B S)
7 Id fr ~~~, 5 , ~~ O5 ” (CM *~~i* 

— 
~T ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5 WS OCI,5W MS Y aóD J t’~ Co.. sac , s... ,

I— ~~~~~~~~~ NA
1’ - d 5 O l ~Wt ~

• - - -‘ ~ “ AS, alt AL~~~~~~ IÔ~~~~~
’
~~~’ ,V P t t  1 ~~~~~~~~~~~~ os.,aa,~~ - 

~~ 
- 

-

E t A  - ‘SRDS L_ , ,_ _ — I _ , __ _j

~~~~~~ 21 )1) 5’ - , - c c n d  St m ’~- & ’ t , a~~~~ i~~~

‘ / . i gh  j i ,i ;t  en , ) i ’ .1 1 1

,S VS St 0 At 05%
- I ‘ / P•l.C,fl _ ,

.0. l1 o , l , c~ i i  ‘; , - , .C ) ’ — _ ~~~
‘ S .  ( 2 0 2)  ‘~~.

‘ ‘ c — -~ ‘~~~~~

F it s . w o , ,t  U t , L , I * t , O N  It c00 0,a..r,op.

NA
c’~

’7  ,‘i s~n ”c--’~m n  cP ’mic mfl c-’,- ’c r , - c ; ’ ‘ d ~~~~~~ )’ , \ ‘J ( ’R BS , Dat - i  l . i : i k , PC , A i r  ‘ r - i r ’  i n

ilo n t  i c ’l , Surveillance , C,,ici n itcc ci ,c i o n 5. t r a n s p o n d e r
-‘ • ‘

~
“

~~TTT~~~~~~, - , c i - - c  To J ’ ’\ ’ c L - r ’  a ‘~T”~ n ri ’ r ’HT~’llclr , ‘ ; ‘ ;  geaccon c -’,’~~t QTt1, ~-oT~ ,a~~1h ! k ’  w1~~’c”
i ’ S , c - ’h c” Ii  ~‘ i 1 I  ia v~- 1 ’ i ” s t t , -r  - - ip :i ’ i t y ,  i’Ic ’ L’ I I r a C y ,  and f I . ’ x n h i l i t y  t h a n  t ic--

• - c’: j e t  in g  !‘ e rm l na l  and (‘10 r o u t e  ATCR B , ; .  ‘ W~~’~~ WclV  d a t a  transmission via li t  . i  l i n k

~‘ i l  1 be j n h c - r ’ ’~~t i i i  n i t , ’  d~- s ign . ‘I ’he DABS w i l l  meet the  A’I ’( l ia’ ’dt - i 01 t Ic-n lQ~ fl ’s

t i i ~, p er i o d  -

11 .-\j c ’ :’ ’ h :  SRDS , SAFL (I and  IS’ r e so ur c e s , ‘4 i t I I  , ‘ , ‘ i i ( i : t , : t or c - t i p p e r )  , w i l l  b~’ u t i 1 i .~c -’ t l
: ar r v i ng  out t h e  th r - e — p l i i s e  m u l t i — y e a r  d e v e l o p m e n t  el  f o r t  in  :i , ’ , ’ c ’ r c ! , i i ; c e  w i t h  t h e

!)ABS Technical D’s. elopment Plan (T D P) : P I ta ’ s ,.- I, Sy s t e m  Va 1 i d at  ion and D t ’ l  i i i  it ic.n;

Phase IT  • Syc-tem Eu);  I nc -~’r ing and E v a i i a i t  ion ; !‘ha c - i ’  111 , P r o d u c t i o n — D t ’~c 1oyr;’s ’i l t

- c’ , t t~i~- ~:,L 1t!2± ,’ ’,’~ 
b r  A~~~~~~1~~c - l inn i i t  e

• 1st i ) ” iBS -ensor Delivered ‘+/75

• Sin~ 1e— e i e ThE lu l l iate(I 6 / 7 8

- Sing l e — s i t e  TI- , F i 1 i i ’ - t . l Data l’ u’ kage Comp l & ’ t ’ 7/80
• ~‘ 1i i1 t1— ;, t t t ’  T& l - m i t  ia t i ’d 6/80
• ‘I l t i — s I t -  ‘1 * ’  l i i i ’  i i  Data  P a- ’K - i g e  ., ompl e t l ’  7 / 52

A~,~~ m l l s h m e n  t - ~ P ’-7 7 :
- S en s o r  I ) e \ ’ ’ l o ; ’ ; i c - - i l t  ( “ n i t  r i  t Criti ca l Design Revi ew Compl eted

~~‘ ‘ os r a  5p ~ r ‘r , .1~ ’11onA11 T” I c-.~
F.h fl l’ r u,i , r a~rn ~~~ fm’AA_ ED_ 0 1- I L “ - Blank 

~ JA
2’ ’. ~~~~~ 30. i>recedence B1a~’ik N / A

31. ~e1evant Project Code N/ i\

_____________________________________ 1 0 3 4 — 241 s . S I  SI 26 I d.ntIcoI to

~~~~ DO F05., 149A o..4

NASA F... 1112 

4.— - ’ S’.. 5-’~~ 
- , . ., a_, .•._ . - -- —, —. “-—-‘ — —. ‘4



S

1” It oovT *cCsSi bN I, AOIMC ’ .’ACCS, iOia R
~~ P O % T S  I C CIs ’, Stab

RFSE AROI AND TECHNOLOG Y RESUME NA NA NA R D  1730 -
o OA~~I OP Sh uNS S 5)50 0* SIMSIS .. s~ca.i’v r~ 

*to0AD~~~ 5. 551.5*55 ~iSIY*?iQ$ I LSVSO. 0* OSAiSI S

77 1 U NA NL Subprogram

‘ 0’. Cu’.~~Sa. ’  ..~msss/coos 05,00 WUNSSSI C OO(

I 0J-~- ’ - . .I _[,, N / A
I - ,

[ Ut  P. i’m t t e n t  P co- t iv ’s  C o n t r o l  ( I _PC) _____________________________________________________________________
~~~~~~~~ 05 ~~ECN ARIA 1 ~~*0~~ Csat . c~~~%. D AY .  T~ 

Puuo i.s A Swc ,

_________________________________________________________ - ti/A I N / A  I N / A i
‘R 55~SCI,~~1 NIt %~~ t”) COMt.A CY/Sa*WY 

~ SAYS

NA .~~~sa NA
~~ ~~~~~~~~~~ N / A

‘a z.oV ” S/ . I4 tALL&T ,6s . /AC~~gv ,? ’t 1 ‘

~ 
SI o5o,o~~~~s~~ omsaNI za,.o,. I.~~c F ’AA / SRD S

~l 1 0O  Second St  r e e L , S. W .
/ u s h j i ~~ct - t i , D .C.  I f )  ‘ ) t (

SallY i~ OTOSI
P.1 - T P.1 , ~ ~ 

PSIUCIP £1.
‘cc ’~ . 

a~’~ , ps~
(2 02 )  t 2 ’ — ,’s J t ( )

7 ’ ‘t ~~~~W C, , OOY U T i L i Z A Y S O N  I. ~~ 00D4NATI0W

NA NA
% I v . O ~~~.
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system need s, SEDS will provide technical efforts and products for
t h e  c ’nrrect ion or alleviation of system performance limitations.

I roach: SRDS , in con j unc t ion  wi th NAFEC and cont ra ctor su pport ,
_ as a n  roi)riate , w i l l  pe r fo rm a n a l y s i s  and develop , test , and eva lua t e
~ec’. oi n n i - s  and hardware as needed to achieve objectives. Included are:
a) mi ni m n z e  sit and weather effect to improve existing VORs ; b) update
the VOR S i t i n- ;  C r i t e r i a  Handbook; c) develop measurement standards.

M i l -  -c l on e s  Scheduled for Accomplishment

o Eval uation of 5-Bay Array at Airport Site Completed 12/77
o Spec . Data , inclu d ing moni tori ng , 5-Bay array to AAF 8/78

‘ 0 S i ti n g  Crit eria Sections for DSB DVOR, Propagation
Mode lin ’~ and Airpor t Stacked Ar ray  Completed 9/7 8

Accomplishements FY-77
o Modulation Percentage Standard Completed
o VOR Propa ga tion Model Computer Programs Provided AAF
o Initi i l Evaluation 5—Bay Array Completed
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IS. C U4SSNT NU50I~~ICO0I 

— 
I0& PRI OR NU50SN/C0O(

I 041—307 NA

“.‘Oi~ Impro’:ed - N ow S y s t e m  Development
I’~ ~~~I b ,IPiC ON TI Cs ARIA 

• ~‘t ItAlY DAYS 54 CII? CONPL . D A l I  IS PVNO I NO Aol NCY

NA NA J NA NA i
55 PR0C ~~~~ 1 RIY IIOO I COa ’YSAC ? /SSANT •. SAYS

NA NAI. ~~~~SP A
00v~’ L A U I I ImYAL1.A~~,ON/AC?,v ~~~y I ~~ 5(59055150 050AMI ZATIOgi 1 1‘~~~ F.~-.A ’SRDS —‘—‘— ________________

“~~~~ 2 1 0 0  Second St r .  S . W . A~~~~~SI~~

Wash., fl .C. 20591

~ V1ST,0AYO5.

R o ber t Fletcher , ARD-331 MSICIAYS,
(202) 42~~—8596 YSl~,

ft ~~~~~~~~~~~~~ UTi1.I ZAYSN - A. COORDINA TIO N
NA NA

d S v.Os ~~
N a v i - : - i ~~~e :. ,  VORTA P Sys t em , VOR , DVOR

15-
~ i-chn ica1 Ob~ ective : To develop new VOR systems and update the present

‘fl E s y s tem components in order to meet future need s for increased NAS
c,,ic~~ci’v and r ’iuce operational costs.

i .p~p ro t c h :  SRDS , in conjunction with NAFEC, the Aeronautical Center and
con”ractor support , will develop , test and evaluate techniques and
*hard,~,, e  necessar-~- to achieve the technical objectives. Included are:
a) -aeVoiOl specification data for 2nd Generation VORTAC , includ ing remotE
c-a ~ flteflarice monitor systems .

N i l e s t c r i e s  Sched u led for  Accomp _l i s hm e n t

o Basic- RMN S evaluation , NAFEC letter report 10/77
o ‘ert.i tication d a t a , NAFEC letter report 1/78
o Faal l Diaqnosis , NAFEC letter report 4/78

‘-0 Tren l Analysis , NAFEC letter report 6/78

Acc c “ . n I ishments FY—77

o FM.MS Te St Bed established at NAFEC
o s’~ppor - project to implement RMMS at Salmon , Idaho in i t i a t ed
o 50 YFI Z, Repor t, r educ t i on  of har monics below ICAO specs , provided AAF

“• Sour-:e of Requ1rement~~~ Eo-04-1, 28. B.1~~k

29. Blank 30. Precedence Blank

~1. Relevant Project Code

N/A
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- 1 (.00? *CC(ISION TI A0(NC Y A C C ( $ $ I O N  I C t s T . S’YI $ S ,

4 DItt o. 5 t I ~ 5I

10’l ‘ 7  
~ 

(I 

D I U NA NI. Subprogram
IS. C uNSIw, 5U5015/ COOS 01 PRIOR NU~~~~SN/COO(

~A2-308 N/A
, S  Y I Y L I

T$ 4 .  /5 11! S/c tern Development
IT tCi (h l S ,~ ~ * TIC S ARIA ~I ITAlY OAtS (14 CII? CONP L D A l I  I I I  PUNO I IIO LOS NC?

N/A N/A N/A
55 WUOCUSI 5fY ..O~ l !Y CONv5AC?/SRAII, 

— SAYS

NAI A ~~~ VSY N/A
5. (.-1,’~ 7.~~~~~~~~~~~ LA4I’I 0II /ACt ,0II V 

~ 
50. 5(59055150 OROANIZA?$OII L I- __________________ __________________

U A5I~
~l0fl ~

‘.onr-nd ~~‘eet , S. W.

~.~shi - c -t o n , P. C. 20591
VI IT 0 AT 055I A S i r ’o l unas , ARD — 330I,.. .001? *,A50C 1 A?5~202- 426-0596

It ?~~~~ww0~~00v U ? L Z A Y I O N  1*. C O O S D IN ATI O N

NA NA
U . IvSO ~~~

f i r  Nav iaa t i on , NAVA I DS , VORTAC , TACAN , DME
SI Technical Objective ; To develop technical requirements for second generation TACAN

~iP’F”~quipment which: (1) will satisfy economi c objectives and current system perfor-
-~~n c n  requirements; and (2) provide the capability to support increased navi gation
services .T-,e National VORTAC standard shall also be updated to reflect recent changes
in r-erform ance and the addition of other systems in the TACAN/DME frequency band.

• p1~~ch
. SRDS , NAFEC , an d con trac t resou rces w i l l  be use d i n the develo pment efforts

1’~ad ir~~
’ to definition of requirements for specifications.

Milestones Scheduled for Accomplishment:
rT’nal Specifications for TACAN/DME Spec. 12/77
Fin al 0~tvi sions to Nationa l VORTAC Std. 5/78

Accomplishments FY-77
Es tablished inter agency AD-HOC group for National Std .

‘ Published report on TACAN Antenna improvements

~ ‘- Source of Re~uiremen’~rogram Plan FA.A-ED-04-0II 28. Blank

29. Blank 30. Precedence Blank
31. Relevant Project Code

N/A

5’... 7 SI 26 I4s.,Icsl 50

1 042 308 oo~~... p0* ....~
NA SA F’,.. 7722. ‘ II
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1R E P O R I S  
5~~ [tt - SY hIO

4 DIvu0 s~~~ J m~~ op SIII “JS SI C UN IYY 1 AAOR ADI NO 

f,  
511.1*11 L I N I T A T I O N  I- (VII. OP SISi.50e

10/1/7 7 D i u NA NL S’thprogra m
IS. ~~~~ I5sT NU50INICO~~~ 501 5*500 N USSCSICOQ(

I f l43~ 304 N/A
(I tIY~ U
VL F Supplement for VOR/OME

550 AOU WC Y.1 IC I fNVSPI~~ ON T.C N. ARE A SI . IT Al Y DAYS CO lt CON.1. D A l I  ~
‘II ‘USC

~~ WU 0C~~~Z WY IIOC J f ~ - COsyR *CY/s& *w, — SAYS

NA
?~~~ I. A ~~~~ 50?~

IOWACY .v,Yv I ~~ P(OPORNII IO OIO ANIIA?s O ss 
L_ ... I

• ~~ 50

~~~~ Sl f l O Second St reet , S. W . AD05~~~~Wa sh in g ton , D. C. 20591

• VII? IS*T05$G -orae Quinn , ARD — 333 P*I CI5*~ ,

202 426-8596 A*05ClA?(.

TSLS
11 T~~~~.1501.Q5~~ U T I L I Z A t I O N  U. COORDINATION

NA NA

~~~~~~~~~~ Differential Omega , Noise Cancellation

~
‘
~chn i cn ’ Cbjective: Determine the suitability of VLF based navigation at a supplement

l- n

~~

4

~
e ‘!~ P/ flME system and thereby limi t the necessity to expand the VOR/DME system.

r : c - rn~ch : The total effort will include studies and equipment evaluations . The work
wflT E’

~
’ sup pnrted by in-house personnel , by a technical assistance contractor , other

~ nntracYrs as needed,by NAFEC and by other government agencies.

t ns tones Sch ed ule d for Accomplishments:
-.‘ LF No ise Cancellation Antenna evaluat ion completed 10/77

~-tudy - Pomestic VLF Naviqation System completed 5/78
Low Cost VLF ’C~niecia System evaluations completed 10/78
Omeqa ‘irinal ~r nitor System evaluation completed 6/78
De ’in i 4 ive 7n~ l ysis - Role of VLF Navigation in Aviation completed 10/78
OT’~1’~~~ ‘~fshore eva lua t i on comp leted 9 / 77
‘ c~nnt’a1 A vi at~nn Omega Receiver Development and Evaluation completed 6/82

S

, ( f l t f l~ l 1Sh~TnI~fl tS F Y — 7 7
Differential Omega evaluation completed

fl~~rce of Requirement FAA-ED-04-O1 28. Blank
2~. Bl~~ c 30. Precedence Blank

~L Relevant Project Code

N/A

5..~ . 1 5 0 2 6  I *..tScSS So

1 043-304 00 F... 749R .s.S

NA SA F’,.. 77 2 2 .
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RESEARCH AND TECHNOLOGY RFSUM! NA NA t NA I ID 7750 . 1

0111 0’ 011US$ TI. sisa OP NII ~~~S j .  SSCU *IYV i. 0(OAADINS II 011.1*11 1.NOYA?ION II L eVE L 0 •1S~~~~~
I 10/1, 77 J D u 

- 

NA J ~ 1
Su bp rogram

io.~ C UROE N ? NUNO S*I C OOS
1 043-3 11 *~~~ PR~~~~~~~ UMS S0/ C OOl

I l
)cean lc 5i~ 1qation Systems

IS 91.500150 *0504T I CTTNTIV, C ~~0 ‘R.. AREA (I. ITAl Y DAYS i~ 
CO ST- CCSPt. DA YS -

50 WWOCt,01W ISV —GO T 5” C O N ’S  AC T / G R A NT SAYS

NA ~~~~~~~~ NA
T0511 A ~~~~ l50T,

15. d.Ot~& ~ A
J
~~~~~~ S

5
*LLA ,OW AC T ,v ,tv 1 ~~ ~~~~~~~~~~~~~~~~~~~ O*S*NIZA Y SOII [ I

• ~~~~~ -

~~~~~~~~~ 
2100 Secon d Stree t, S. W.
wa sh ingt o n, D. C. 2059 1

•U V SSY I ATONI
5*lNClPAl.~lOOt? George H. Quinn , ARD-333 *ISSCI*YSI

202 426 8596 VII.:
IT Yt~~sI.O5 O~~y UT I LI( *Y.O Il  3. COOR DINATION

NA NA
II 0I 0O50~S

Omega , V L F
SI-

Techn ical Objective: Evaluate the suitability of YLF based navigation as a prima ry
ocean i c nav ig a tion a id .

Approach: The total effort will include studies , data collection and analysis, and
equipment development. The work will be supported by in-house personnel , by a technica l
~~s i stance contractor , by other contractors as needed)by NAFEC ,and by other government
aoenc ies.

Milestones _Scheduled for Accomplishments:

• Civil Omega/LORAN—C System Development and Evaluation complete 10/78
IN S /VLF comb i ne d System ev aluat ion  compl ete 12/77

• F inal Evaluation report of Omega as a Primary Oceanic Aid 4/81
Onega/VLF Dynamic Signal Simulator Development and Evaluation complete 7/82
S

Accomplishments FY—77

3.4 KHz Omega system evaluation completed
Omega use on Oceanic routes - report complete (NAFEC)

i

“. Source of I~equi rement fM EU U4~ J1 28. Blank
29. Blank 30. Precedence Blank

31. fielevant Project Code

N/A
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RD 1750 . INA NA NA
I O s ’ S  OP a r luol  
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10/ 1/77 D I u NA NL I S u bp r o g r amOpt 051 ______________________________________________________________________________

10 ~~IjSNINT NUNSSR/C OO S so,oo NUMSEO, C O O C

I 044-326 N/A
I I

~ I~ V system Design
OS TI C I I  ASIA ~~ SlANT bAY, 54 C O l T  Cos

N/A j ~~~~ 

51. 0 * 1 5  P U N O I N O A O U N C V

75 O QC UO 1 ISY ISOG I I ~ C O N T O A C ? / O O A N T

NA •‘~~~~ — NA 
—

I’ ~~~~ A 4001.15?:

15 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 ~~ PSO P O RoINo  O R G A N I Z A T I O N
0405. I .  - -

...., 2100 Seco nd Street , S. W.
AD~~~t~~~

~:ashinqton . D. C. 20590

~ VI I ? I 0 AY 0 0 $

tIOp :0o.~ 
P O I S C I P A L :
AISOC I ATS .

T El. ‘VP,-

F ‘ ICS W O L O O T  U ’IL IIAYIOII U. C 0 0 0 0 I N AT I ON

NA NA
II I S V e 0~~~S

‘~av inat io n , A v i o n i c s , Air Traff ic Contro l, A u t o m a t i o n
SI Techni~~i p b ,j~c~Jy~ To acconip li s rl trie ~~u errori outl ine d Ins List FAA /I11dus t5i P~NAV

Tas k Fo rce Re port ‘Ap plication of Area Navigation in the National Airs pace System ”

February 1973 necessary to support the implementat ion of area navigat ion.

irJ~rcach: SRDS , NAFEC an d contractor support will be used to accomplis h the 12 ta sls
( 4 t  l ned in the Task Force Report . The approach includes studies , enrou te an d

u t ,~.I~in a1 design application , fl ight tests , cockpit simulations , AIC real- time simulatio s
df l~ ! 4 as t time simula tions . Further de finition of the approach is contained in report
FAA- [D- 04-02 “Engineering and Development Program Plan - Area Navigation .”

~i 1estones Scheduled for Accomplishment :

2D/3D RNAV Av ionics Standards Completed 6/78
41) RNAV Avionics Standards completed 6/79

SI -.y ~
( fl t !L ~~ 1 ishments

F~nal Report “Terminal Area Design-Analysis and Val idat ion ofRNAV Task Force Concepts ”

Final Report “An Operational Evaluat ion of Flight Technical Error ”
Find ~ Peport “Imp l ementation of Area Nav igation in the National A irspace System ”

(

2 7  So~ r~ e ~~P~~pnrf It ,itj ~~~~~~~~~~ A o ~
sk t-orce 28. Blank

29. Blank 30. Precedence Blank
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31. Relevant Project Codt’
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10/i, 77 A U NA NL subprogram
OpT 055 _________________________________________________________________________

IS0 C I J S O E N ?  NUOO I N/CO O S ‘o~ P 5,05  N UN U E S /C O C I
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I I  T I T L E

H~~1 iLQ~~ter P ‘ ‘~~ -- ~~~ ~ inns Lval uat ion
IT IC y ,

~~~ ’~h, ( ~~s ARIA A START OATS 
j i. 

C Ol T C~~~~~.L D A T E  
j I S 

.UN O IN O ~~I1ypwCY

V WIT ..Ob J )  ‘0  Al. 1 / 0 0 5 W ?  .. ~~~~

NA ~~~~~~~ NA
a. ~~~~~ UNTI

~~ P T S P O S W I . 5 0  OO~~ AI s I 3 . A jlON

- - - : , 4 C I IUIJ eLLI ! I I.. I~ - ( e ’ ,., J. IN.
j 

~~~~ t i - ~ i , P. C.
• - - - I.Y,,y,.A,00s

~~~~ ~~ ~‘i  11 ~ tm T . uh  ‘ r , i ’M — ~00
?02 4 ’ ~~85~~ T5I.~ TVP E~

F~ TF~ I 1.01.00 V U T I L  : L A Y t O N  U. C 0000IW * TI ON

1~A NA
U *I~~o0~~~* 

—

7 l 4 ’ t  1e~ I ’ - ca~ Error , avi~ at inn ,  Communicati o ns , air t ra f f ic  contro l procedures
SI-

Te r* r ica l  1Th e c t iv r : Provide performance data throunh f l ight test eva luat ion to support
f cTs io~s re~a t i v r  ti the issuance of hel icopter I1R operations s pec i f ica t ions for
o~ f - - hore , -c - n te  and the northeast corridor a rea~ .

A p nt odc h : ( ‘iri c~j c t  fl iqht test evaluation (siriu lated and actual IFR) to evaluate
d-c i.1hi ~~ ty, accuracy . range of available navigation , coniiiunicat ions , su rveillance ,
air t r a f f i c  or itro l systems , and airborne weather/qround map pin g pulsed radar.
Establish pe~- 1 r , r ~rnce data base s-i itah le for decis ion makin g and certifi c~itio n criteria
f i r  dop r 000l /r !I?rial of operati ’ral ‘ pe(ifir ~1tio n s :1fl~~ air tra ffic contro l procedures .

“i l r toro - 
~ci,eduled ’cr_Acc~ jp)ishnient

1)~:p-~~/Lo: tn .C (~DL-424)/airborne radar data collection completed 12/77
flrncq.r Si r rn ~ l Mon j t•~~ evaluation report 5/78
,Fin al [valuation report 5/78

AcCjo1~)1 ~; L t n t - - 1 - Y — 7 7

N/A

“ Source of Requ 1r e nent~~ 
~~~~~~~~~~~~~~~~~~~ 
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29. Blank 30. Precedence Blank

31. Relevant Project Code

N/A
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10/ 1 / 77 
~ D U NA NL S u b p r o g r a m

‘54 C u O N S s . l N UM SEOI C001 WI~~ SOlON NUNoSS/CO O E

I J~~7—3 0 ’ NA
I, T I T I . 5

~~~i ::i r~~~ic’ n S s t  C f l -  :~~C~~~~U t  , r ’ . and M e l  ~er~~tflCe
•T ICTF~~ T ~~~~~~~~ ASIA 51 $ T A N ?  OATS J I S  C O l T  COO Pt. 05 Y ~ IS P U N OIN O *OSW C Y

NA J NA
55 rW O.~ L~~ I IlIY .6O ~~O . . l O A C T / 0 I I A N T  SAT E , 

I

• NA ~~~u NA
T$~~~~0V~T L A II4 ? A L l . A

’
~
. IOII? ~~~~Y , V S T Y  1

L~_ 
—

~~~~~~~~~~ XI N CNPONNIIIO ORU A III ZAT ,O , .  L ______ I
F ~~~~~~ Sh)S ~~~~~~~ 

— _________

~~~~~~~~~~ 
~~~~~ ~~~~ S ’r .  S.~.’1 .
~ca s h .  , D.C. 2 O 5 ~~0

V I  $T lO  5105$

“~~ ~~ - S i i u n a s  , A~~ 1— 3 3 0
t .~O2) 426—85- )t TE( ~ TV, .’

1I ‘ICMWOLOO T U T I L I L A Y I O N  U C O O R D I N A T I O N

SI

~~ \-i aation , Accuo tc y ,  Requilenierits , Separation /- tandards

~ec 1- r l~~ Tt1 flhit- ct ive : To determine navi pl~~ion requirements o~ t h e
:~~~ H t a .  A i r s~ — -tce S ys t e m  f o r  CONUS , r e m o t e  ,ir ea s , of f s h o r e  m d  oc e a n ic .

T h i s  e f f o rt  c o n s iJ : -r s  o p t i m a l  use of a l l  types  of navai (is includin ; VOR ,
: : : - ~p , TJ. r~~~ , Omega , L o r a n— C , an d G P S .  A l S O  con sid :r ~ iU a r e  o p e r a t i o n a l
an-: i cos t  b c n e -~ i t s  r a c t o r  such  as l~PAV , su rve i l lance , rou te wid ths

~ tepti m t iO fl s ind irds, etc. In -icici i tion , in response to r e q u e s t  f o r

~ ccur ’ e iv i  r~t t ion  sy s t em  datt , SPD S w i l l  develop and implement in

air b’ oc ~~t i c o l l e c t i o n  a n a l y s i s  s y s t e m  fo r  use  a t  low a l t i t u d e s  t o r
a l l  t y r ) e  of niva~ J s .

A I -~ r o d e O :  EC support will use t ’~ c o l lec t  d a t a  on virious navaids
syst ’-m ; L~~~h t hose alr jci y in ex i s te nce and a lso proposed s y s t e m s .
T h i s  d m . ’ 1 w i l l  : ‘ -  u~ ’i t~~ d e t e rm i n e  ba s i c  a c c u r a c ies  and r e li t bi l i t i e s
Of ‘ L  se sys s. U s i n g  cover1iqe, for dii lerent t y p e s , number  and

~ 
loc a l.ion of ra’:mids t h e  Ut j u t ’  of v , m r i o u s n a v i  i l s  w i l l  be d e t e r m i n ’ ’~

on c ’i~~’ I t ’  riot jt fietors. SRDS , in conjunction with NAFEC , w i ll
rocurm ~n 1  d v t 1 ep t h hi r iware and software r e qu  red and i n t eq r a t e

hO ’ h i n t o  1 V i i~) 1 J  ‘ O m ” j ~~p it  i on  F l i g h t  Test  S y s t e m  to e f f i c i e n t l y
evil u~~~e r m v i  m ’ i o n  ystem at low ,ml t itudes .

~~ l ’~~ ones y e b , d j 1 m ~~ for Aecom . Accomplishments FY—77

N L T S  l r ~~ii m. F l i g ht An a lysis 5 7 8  Initial NFTS software develope~
let t . - r  Rep’ rt N E T S  7/78 Hardware  compone n ts assembled

2 7 . 
~~~~~~~ f i r ~~nent A~ flD-O4—O] J 26. Blank

25. BJ.azijc 30. Pr ecedence Blank
31. Re1~ v’tnt. Project Cod t

N/A
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l3/i, 7~ ?JL Subprogram

~.. CuRSE., Nu.0E N# C 004 ‘0*. .0505 NUMU E O/ CO O(

_________________________________________________ 
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i _ r i o — C  ~ a~ u t  ion
‘7 ~~ T *b?iJ i , ~ ~.0 ‘EC. ARIA 1 ST AR T pATE II CO ST CØNP L D A V E  IS P I J U O I N O  AOSWC Y

~V WU OCUU V ~ IT .WSD J IT ~ 0s ’N*C ?/5a *W7 0. S*?5. 
I

NA NA
i.  T y P E ,  A

~~ C ~~~~~~~~~~t4 L L S~~ ,O$i *C?Iv,yY L~ 1 XI S C O P O O W I N O  O R G A M I Z A T I O w

100 pc c ’ rd  St reet, S. W.
S 3 S l ~i f l / ~~ r l  , 0. C. 20591

I’ - - - - ‘ 1 )1 )  ) ‘)~~7 “ V E $ Y I S A YOO$

~ec - r 1’ j r f l t~ , - _.J.J J
•S ~~~~ 202 t 2 h-8 5 tl A*~~~C I AYS.

T El. :

V~~~~~! ~~~~W(’ l .OG 1 U T I L I IA YI O$$  52 CO ORD INATIO N

NA NA
Si

L o ’ clr

~~Tt ’c l in ic ~j 1 Objective: Evaluate Loran-C as a supplement or possible replacement for
v(~P/ ~r’[ in the domestic U. S.

~Iri1~~t:fl: TLe total effort will include studies , da ta collection an d evaluation ,
n d  eq u i t r e n t  development and evaluation. The work will be supported by in—house

personnel , by a technical assis tance contractor and other contractors as needed , by
~.A[[C and by other government agencies .

‘1ileston es _ Scheduled for_Accomp lishments :
r tud - Loran-C as a VOR/DME Replacement (Sd ) 10/77
L rar-C Data Analysis Report completed 2/79
Ass~ o eri t - Loran-C as VOR/OME Replacement (SRDS) 6/81
[va luation of Teledyne TDL-424 receivers 12/78
loran-C Cigna l Monitor evaluation completed 12/80
Normalized Loran-C System Development and evaluation completed 3/82

J Acco nj~1ishments FY-77

Loran~C Siqnal Analysis System procured (Austron 5000)
r n t r a : t. - Teledyne Model 424 Loran-C receivers
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Sa te l ’ i t e s , Naviqat ion , G -/ NT h~~TA R
So

T~~nic~J Objective: To deter m ine  opti dl character ist ics of a s~.t~ lli te referenced
navi qation systenr required to satisfy the largest civil aviation cornnrunity .

~pj roach: Current satellite systems wi l l  be analyzed to determi ne appl icabi l i ty .
‘-4~ ji ficatjonS for low cost user will be developed . Transition from VOPT4C S”StI? r

~ w i~ l ~ analyzed .

N~ilestar ’es Scheduled for Accomplish ments:

hP S C i v i l  Data forma t Stu dy 5/78
GPS Modification recomendations study 8/78

Accomplishments FY— 77

Prel iminary report on GPS/NAVSTAR Transition
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‘ .s - s ’ f s - s - i ” s - ’s ; c s- to - i c u s - l e v e  s - IdA  system e f f c s - 1 l v eus - e - k s - I  n u i i s - I c c s - - u s - n l s - i t i o n S  ai 11 be tra de on
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M i n i  - 4~~e’ , .  -

n s -~~ s - s - s -~ Scheduled f u r  Ac 501 1 i s h r n e n t
, t n A d ~ of Sec~ o c - u z a t i o n / C o n s o~ i d a t i o n  10/77

‘i s - s - i  s - s - t i n s - r u  s - -  c s - P A V U s - i i g i t i z e d  Voice M s - s - SS Dissemin a t ion  (Delphi Syst er a~ ) 11/ 7 7
[ v s - i  1 u -i t i s - s - i s - o I s - s - s - t c - i l  i t e  Dat a  for  FSS 12/ 77
Demoni~ t r  s- n t,s .’ and iv al uate Techniques for hecs -s-~~s - t i o n  and  Image Pr- nr - ’ ss i r - g

m c i  4 ’ i l i s - l  t s - r t i t t s -~~t i - n i c  3/78
. a - s - s -n u c r s t  r - s - t i -  “ s-

~A V s -i s - ~‘ tetut in lab 7/78
‘ s - n  L I s - s - s - s -~c 1 1 5 l i s - i s - e r i  t F V - -  77
i r n u t  - i ~~ Leesb ur q / ° s - ns - hs - s - s - o nd/ Chd r lo ttesv i l l e s-tudy cotri pleted
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se r vl.u - a s - cs - ‘u s - c s - u s - ion system whicis- will: inStiall y provide improved and efficient
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• Procure ment  s pe c i f i c a t i o n  comp leted 1/78
Design v e r i f i c a t i o n  con t rac t award 6/78

• P r s - n s -. u c t i o n  c o n t r a c t  award
• F i r s t Model  1 site b C  2/80

F i r s t  Model  2 s i t e  b C  7/82
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FSS Aut . nuria t ’ ion , Sel f  Br ie f ing ,  P5111, V o ice  Re~ponse , VRS , r1ij ~nt k s - s - s - v i c e  En h ~IcL . s- -~-‘i t

O’J h ni cai I)rs- j s - s - ct .l Ve : Develop a familj of self briefing techniques to all o s -- i : s - il nt ,
u s - s -  d i rec s - l y access a computer weather data base for pref l i ght or i n f l i nj h t  - -ieath~ r
b r i -  + ng and to f i le , s - r n r e n d or cance l VFR or IFR f l ight  s n ian s . This c a p a b i l i t ’ .s-
s--’ l 11 e n h s - s - i r cs - ’  t,he FSS s - s - m l nd c i  ty,  qual i ty and t ime l iness .  ‘i~ides c rea d i s - s - i1 . l en c r en t a t t on

~1 m s - e d tor  the l9tlL- t u n e  frame .

- roas n: SRDS , NA FEC and TS C rs - - ,our( s- - ’ . , w i Us - con t rs - i u to n ~rupp or s- ,, w i l l  ni u f i  ne.
- i - - i s -  I n ’ s - p .  t s - ’ t and eva l nj a t e  var ious concepts and techni~iues for p i lo ts  to o bta i n
r - - s - ’ s- ’ i i r n d n ight , s - ’ r v i c es  by direct i nterface with a computer. These techni quos .
and assoc ia ted  b s - s - s - -ds-,s-,ar e/software , such as remote te rinr ina l s and c o s - c rp ru te r  generat ed
vs - u i cc w i l l  be develo t ne d and eva luated to ye n f , the co nco~n t s -  , steel fied , the n

urt  s - n c r  deve lope d fo r ’ in tegrated FSS nyu tem I r u p l o s - n n s - s - n t  at ’ i on and de ,) lovn lent .

Mi les tones Sc is - edu led f or Acc on~pjj s hmeuit
t’ s - i t i a l  c a p a b i l i t y  VR s - s -  available for - live demo 1/78

s - n  te termi ni ls  lop1 ’ ~‘cd for extended eval . 2/78
m u  na l kI If\ s~~~ 

If  c a t i o n  complete 6/78 -
l . . c r u t r a c t  fo r  in i t ia l  DIJA capab i l i t y  6/ 79

J r s - c ; , 1 s - - s - s - s - n t_ t , i s -u t  m i  t i  a l  DUA 6/ 81

- - l c c ’ c s - s - ’ i~ - F Y - 7 7
- s - k  I - ‘  - I - s - I  es - Il dn~velo ped

Y P I s -  a n d  t uuch- t . ne fi j s - t I n t  plan f i l l  no contro l led tests completed
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ARTS ill, Radar/Beacon iracking, Data Acquisition Subsystem, Radar Processing Deve 1 npn1 e rn~~

‘leci’s- ujical lb iective : Develop, demonstrate and prepa-re specifications for h~ rdwarc
,s-nd s v : t wa r e  e x pan s i o n  of ARTS III to provide Multisensor Tracking , Digital
F’s- s- - rs -s-ot ing and A l l  D igital System improvements.

25. A p~s-ro an’h: bkDS /N\FEC effort with contractor support will be utili zed to achieve
the s - b s - s - ’-’e obju-- s- -tive. The development efforts will utiLize the Terminal Automatio n
Test Facility (TATF) at NAFEC.
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• r c  cc r ’ A r - r ’ r c ’ .‘dcic h will reduc e the ~robabi lity and severity’ of a post—cr osS fire

c r 1  + S i ” ’~ available I ’ r passenger evac uation and reduc e the fatalities due
u :A re .
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5A~~~~, U. -

• 5 - ivy  and - ‘o r r t ra r t ual e f fo r t  supports this activity.
.~ l 1 L~ ‘ON i.~ - :}~~~ Pl TLEr ’ ~ur~ AlCQMF LI5f~1~~T:
• H - ~~i r e r  - 1  ~~ r , ’ irnpac L fuel release tests 11) 7~
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• Pre~ : 
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• Mr , ’h ii I foo l  specific ation published
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• Publish IT t ’idy on Rheolo~~r of Antimist Fuels
• Publish Report on Ex perimental Scaling of ~othfied Fuel Breakup
• I xb l ic ;h  Report on Anti—misting Fuel Spillage/Air Shear Tests and Analysis
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- - . :5 ‘~iil minimize fire hazards to cabin occupan t~s under p n s t — ’rash

o t ( 11  i 015.

:~~~A I i ~~ ‘ IA ’S: -i • -i;e post—crash fire hazards ~~ develnping( i) crit eria to imprc ivc- f i r e

~‘afe Ct~OrO’teri5tic S of c abin materials and furnishings; (i) criteria for cabin fire~
m a n a H ’- t f l e r ’ r / :r st e r f lH  suc h as c ompartmentat ion and f ire del r’r ’t or ext i nguisher systems ;

rc -~’o1 j methodo1o~ r and criteria to rank cabin materials for combined combustion
h a - a r l: t ‘c: ’f ’ e:’ ’ o ct c abin occupants; develop laboratory’ test protoc ol to rank materi als

‘~~ic /H’lfl :y of ‘ ‘r b u st i  / 1 /  ~‘ases ; develop advar~ ed laborat or1,’ cot method s for
“1 orr~ :cbi 11’ Ic ’ , str oke , , ‘ao whic h c orrelate with full—scale c abin f i re  c ondi~ S ons ; i- -v ol P

validate c ob I n t ire math model c apablc-’ - :2 predict -m i - c ombustion hazards t S me — lA s’Htr
o r” ri o abin flO t urials; develop wide—body cabin fire test- facility to support R&.D

r ’:l c t e d  t I  c abin fire safety.
- .1-L I i~I ’ F ~ T5S ’- S ‘FIEi )ULED F(1~ ACCOM PLISHMENT:

1 ’ : ’ i n ‘ ‘r rn method to rank a material for c ombustion t oxicity 12:77
• 

‘ ‘ie l p ” ’ n ir c e d  hazard index methodology to r ang a material L: -
~~~~~‘

• C rop le t e  external/ internal full—scale cabin fire te5ts (NAFEC) L: “1°
• I rr ple ’e validation tests of c ab in fire math model (FAA/NASA) L ’ “A
• - c rr p l t ’ t o  test plan: Criteri a for wide—bod y cabin fire manaA ’ r r l en t  system 9 / A

A. AC MI LJ d-~~~4TS F(R FY—77:
• Fir ia l  r ep f l r ’t c3  — Evaluate Cabin fire Extinguisher System-Internal/External Fire
• ?‘i nal r ep or t s  — NAF EC/CAMI Gas Analysis/Animal Tests to  Develop Toxicity R anking M t I .
• Final R u / p o r t —  ~~bin Fire Man agçment (Compartment ) Tests
• Final R e p r i r t — F / A  Fire Pr otec~Live 0verg ar m~pt
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I ’ c’r r n f n . i  1 A r c , ‘rc’ r m i n a  1 M o c k u p s , T e r m i n a l Disp lays , T e r m i n a l E q u i p m e n t s  H a n d bo o k s  
-

. . T e c h n i c a l  O b j e c t i v e :  Produce  ope r a t i on a l lot  :‘ r f a c c ’ h ’ sc r  i pt  ions  and m o d i f i e d
t i c  ii itv Oper at i n i ~ p r o c e d u r e s  d o c i t m e n t a t  ion or t i t i  u t  i l i z a t i o n  and op era t ion  - :1

0 1  n ew eq u i p m e n t s  ln~~1ud ing  the imp l e : n e n t a t  ion of -i elvanced systems p i an n e d  for
ap p i j s i t  i , t u  i n  t h e  t e r m i n a l ‘\T C e n v i r o n m e n t  (~~‘ . s .  WVAS , W i n d  Shear , Tip s , e t c . ) .

‘ ‘
~ ~~~~~~~~~~ I n — h o u s e  SRDS , TSC , and NAFEC r e s o l lr c ’c ’ s , w i t h c o n t r a c t  s u p p o r t  as

r c ” : ’ I  j r - c l  , s h a l l  he u s e d  to  per fo i’~~: ana l yses of p r e s e n t — d a y  t e r m i n a l ATC l’iu n ct  ion ;
and  o p - r a t i o n s , s t a t e — o f — t l i c ’ — a r t equ i p m e n t s  app licable to termina l ATC o p e r a t i o n s ,
a c l v ’ u n - i ’d t c ’ c h n  i q i r e s  to enhance  t hose  opera t ions  , and the  ATC t e rmina l S \ ’S t e ’I:l  Fr e q c i i  r c - a cn t s  as s oc i~u t ed w i t h t h e operationa l imp lemeutar ion o f ad va n ced sy s t e m s .
‘l i i i ’  p r o d u c t  s res u l t  in g  f r o m  t l i i ’ ,sc c i t  o r t s  s h a l l  i n c l u d e  I uunction al specifi c -at i o”s
o p e r a t i o n a l s y s t e m  c L e s c r i p t i o i r s , and  p h y s i c a l  d e s i gn s pe c i f i c a t i o n s  fo r  r ’ r ’co in a l -

ATC e q u i p m e n t s  and sys te ms , is w e l l  as e q u i pment  handbooks .

26.  M i l e s t o n e s  Scheduled for Accomp lishment:

/
• Tower Cab S m a l l  E q u i p m e n t  E v a l u a t i o n  Repor t  11/77

(9550-1 , AAF-440-077-00 1)
• Tower Cab Equ i pments  Handbook i u / 7 8
• Advanced Tower Cab Equipments Specification s 2/79
• Advanced Tower Cab Disp lay Concepts Report ‘~/79
• TRA CON E q u i pments Handbook 10/19

26A Accomplishments for FY—77: SWIMS Disp lay Functiona l Specification
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i t

Te ’r u i : i no  1 ATC , }-nro cite AT ( , Control icr , P i l o t , D A B S / I P C , u;A ’I II , DSF , TATF , SSF , Sim it  l a t i  ~~

Technical Objective: Develop ATC p rocedur e ’s for  i t i l i z a t  ion of IPC to
increase safety in the’ termina l ari d I _ ic  r o u t e ’  A’f C en v i  r i n m i - r u t s  • I’

2 5 .  A pp roach :  NAFEC i n — h o u s e  r e s o u r c e s  w i l l  he ci t  11 i zed  to  c b s  :n , t e s t  , and
p r o d u c e :  d a t a  in a s i mu l a t e d  t c c r m i n a l and  en r o u t e  ATC e n v i r o n m e n t  to  d e c t e r m i  ni
p i l o t  , c o n t r o l l e r , and sy s t e m  i n t e r a c t  ions for  t i t u s  l c - v ’ l o p m e n t  of p r o c e du r e  ~
b r  control if 1FR -m ircraft in a mixed IFR/VFR lPC s ~~1~~’ : :c . D e t e r m i ne th e
t e c  in i q ul e ’ s and  p rocedur e ’  s and puss  ib l e  change s t c  se -pa  r ’a t j~~r u s t  -u n d a r d s  and
a i r s p a c e  de f i n i t i o n s  -ir e e n v i s i o n e d  as end p r o d i t i ’ )  s • ‘1’ L i i ~ o p e r a t i o n a l I P C / A ’I ’C

system inte’r face will also be d e f i n e d .

2b . Milestones Scheduled tar Acconip l ishm ecnt:

• Operationa l System Description 2/78
• Test D e s i g n  9/78
. S y s t e m  S i m u l a t i o n  1/80 /

IPC/ATC Procedures 7/80
• IPC /ATC Interface Definition 6/81

26A Accomplishments for F Y — 7 7 :
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