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RFPORT OF TASK TEMI FOUR 

Chairman: Captain M. H. Gorder, U.S. Navy 
Office of the Chief of naval Dperations (Op 5633) 

"Does the cambat aircrew Ailly understand md exploit 
the capabilities of the aircraft-miss ile system?" 

"IS the aircraft-missile system properly designed and 
configured for the air-to-air PdssimP" 



A. The mission o f  Task Team Four was t o  determine if'combat aircrews under- 
stand and exploi t  the  capabi l i t ies  of Fk and F8 aircraft-missi le systems and 
if the a i rcraf t -miss i le  system is properly configured fo r  the a i r - to -a i r  mis- 
sion. In  addit ion t o  the problems discussed a t  the a i r - to-a i r  symposium, 
Captain A u l t  and the  task leader  visi ted all U.S.  Navy and Marine t ra in ing  
and support bases i n  CONUS as  well as  NAS Roosevelt Roads, NAS Cubi Pt . ,  USAF 
6400 Test Squadron a t  Clark AFB, USS America (CVA 66), USS Coral Sea (CVA 43), 
USS Inteprid (cVS 11), USS Hancock (CVA 19) and USS Constellation (CVA 64). 
A l l  associated personnel involved i n  the training and f l e e t  f igh te r  squadrons, 
homeported o r  embarked i n  these bases, were consulted concerning problems, 
conclusions o r  recommendations concerning a i r c r a f t  missile system employment 
and configuration as  well a s  aircrew performance. 

B. The major port ions of the report and the reported problem areas per ta in  
t o  combat readiness, aircraft,-missile system performance and aircrew 
performance. 

C. I n  order t o  evaluate the r e l a t i ve  importance of the problem areas and 
t o  determine the  point  i n  the operational cycle t ha t  the problems occur, 
the  fo l lm ing  data  was used t o  describe the SPmW system r e l i ab i l i t y .  

'PMT data from NAVMTSCEN 
'SPARROW shoot data  fran FIEAEG 
' "~ed  Baron" d ~ t a  augmented with l a s t  Navy fir ings.  

I AMCS 

I1 Missile 

111 (I X IS) 
( ~ r o d u c  t ) 

IV Misfire 

V Aircrew 

Kt Fuzing 

Tot a1 

D. Similar information was used t o  evaluate the SIDDENDER system 
r e l i ab i l i t y .  

iii . - 

~ e w l  
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combat3 

Cannot dist inguish 
missi le f a i l u r e  
from AMCS fa i lu re .  
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75 
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E. A l l  associated a reas  such as t r a i n i n g  and readiness  procedures, predicted 
mis s i l e  envelopes, t r a i n i n g  a i d s ,  human engineering, cockpit  displays,  and 
a i r c r a f t - m i s s i l e  sys ten  designs were s tudied i n  order  not  only t o  do b e t t e r  
what we are doing, but t o  do it d i f f e r e n t l y  i f  t h e  s e n s i t i v i t y  ana lys is  
showed t h a t  a new approach o r  procedure would increase a i r c r a f t - m i s s i l e  
system and aircrew r e l i a b i l i t y .  
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I. TRAINING AND READINESS 

A. Availabil i ty of Assets Durw COISUS Turnaround 

Conclus ions 

1. A t  present ~ 4 / ~ 8  squadrons have insufficient  a i r c r a f t  and per- 
sonnel t o  t r a in  fuUy  in the  air- to-air  missile environment. Assignments 
of deployment a i r c r a f t  come l a t e  i n  the turn-around cycle, without suf f i -  
c ient  time t o  conduct aircraft/systern check-out and missile f i r ings .  
Training commitments fo r  the air-to-ground mission fo r  VF squadrons P u t h e r  
complicate the problem. 

2. Increased a i r - t o - a i r / ~ ~ ~ / M i s s i l e  t ra ining is required during 
turn-around cycles fo r  aircrews and enl is ted personnel. 

3 .  By October 1968, the  ~4 rework/h0~ program had improved suf f i -  
c ient ly  t o  permit assignments of all a i r c r a f t  t o  ENTERPRISE ~4 f igh te r  
squadrons ( ~ 2 / 9 6 ) .  All subsequently deploying ~4 squadrons ( e .g., those 
i n  Kit ty ~awk/JF'K/~arato~a) w i l l  have all assigned a i r c r a f t  in suf f ic ien t  
time t o  conduct adequate aircrew training. The 38 ~OD/rework program w i l l  
not have improved suf f ic ien t ly  t o  permit ~8 f igh te r  squadrons t o  have a l l  
assigned a i r c r a f t  u n t i l  a f t e r  January 1969. COMSEVENTEIFLT has indicated a 
desire t o  reduce the air-to-ground commitments fo r  VF squadrons. 

Re comnendat ion 

CNO and Fleet  and Task Force Commanders re-examine the necessity for  
continuing commitment of VF squadrons t o  air-to-ground missions i n  South- 
eas t  Asia and re-emphasize the  f ighter  mission fo r  f ighters.  The bombing 
p a u e  i n  SEA, coupled with t h e  increased ordnance carrying capabi l i t ies  of 
the  A7 ahd ~6 squadrons, could make possible the reduction of VF ground 
attack mission conbitments as VA aircraf% become available in  suf f ic ien t  
numbers and thereby permit primary emphasis by VF squadrons, on the a i r -  
to-a i r  mission. 

B. Forward Area Operational Trainin5 

Discussion 

As a r e su l t  of the Navy's air- to-air  missile system performance in  
combat in SEA, CTF-77 has issued a directive re-emphasizing the require- 
ment for conducting air- to-air  missile t ra ining Fn the forward area i n  
order t o  achieve improved readiness through s t r i c t  adherence t o  prescribed 
maintenance procedures, aircrew continuing review of weapons systems capa- 
b i l i t i e s  and l imitat ions,  a ir  c,mbat maneuvering training, and periodic 
missile f i r ings  while deployed. The Conrmander SIXTH Fleet ie presently 
exploiting the USAF Wheelus complex i n  an e f f o r t  t o  exercise all VF squad- 
rons while deployed i n  the Mediterranean. 

rv- 1 



Review of Flee t  f i r i n g s  indicates t h a t  there  are  frequent cases 
where only a l imi ted  number of a i r c r a f t  assigned t o  a squadron a r e  u t i l i z e d  
during miss i le  t r a in ing  exercises. It appears t h a t  the  primary emphasis is  
placed on q u a l i f y w  aircrews and expending missi le  allowances r a the r  than 
on g u a l i w i n g  - a l l  'squadron a i r c r a f t .  

Conclusions 

1. Air-to-air combat readiness in the  forward areas must be sus- 
ta ined t o  a t  l e a s t  CONUS levels  and enhanced, if possible. 

2. No program i s  i n  existence t o  ensure t h a t  a l l  squadron a i r c r a f t  
have been f u l l y  c e r t i f i e d  as able t o  launch and guide missiles.  

Recornendat iocs 

1. Conduct f i r i n g  programs at the Atlantic  Fleet  Weapon Range, 
Wheelus, the Pac i f i c  Missile Range, at Okinawa and at the USAF Poro Point, 
R.P., f i r i n g  range. Place s u f f i c i e n t  support eqaipment and personcel a t  
Wheelus, Naval A i r  S t a t ion  Cubi Point,  and Naha t o  mo2itor and provide tech- 
n i c a l  ass is tance .  MSAEG a s e i s t  with telemetry and m e l y s i s  as required. 

2. Cer t i fy  an a i r c r a f t  as qual i f ied  only when it has successful ly 
launched d s s i l e s  which in tercept  the  t a rge t  within the l e t h a l  radius of 
the  miss i le  warhead. Require a l l  a i r c r a f t  t o  continue launching miss i les  
u n t i l  t h i s  i s  acccmplished. i, 

3 .  USN: Qualify each squadron a i r c r a f t  and aircrew upon a r r i v a l  
a t  WESTPAC and once subsequently during k i T P A C  deployment. 

USMC : Qualif'y a i r c r a f t  upon a r r i v a l  i n t o  SEX ( ~ o u t h e a s t .  ~ s i a )  
and a t  l e a s t  once a year thereaf ter .  

4. CObSIXTKFLT conduct s imi lar  qual i f ica t ion  f i r i n g s  a t  range f a -  
c i l i t i e s  avai lable  i n  t h e  Mediterranean. 

5. CTF 77 and COMFAIRWESTPAC invest igate the  need f o r  a mainte- 
n w c e  team t o  a s s i s t  squadron personnel i n  "peaking" a i r c r a f i  f o r  f i r i n g  
upon a r r i v a l  a t  Cubi Point .  This team could be comprised as follows: 

1 NAVISCEB Representative 
1 Raytheon Representative 
1 McDonnell-Douglas Representative 
1 Westinghause Representative 
3 Navy AQ .Ratings 
2 Navy A0 Ratings 

6. Type, F lee t ,  and Task Force Cunmanders es tabl i sh  procedures t o  
ensure the  miss i le  qual i f ica t ions  of a l l  assigned f igh te r  weapon systems as 
w e l l  as aircrens.  



7. M E A G  i n s t i t u t e  a spec ia l  ana ly t i ca l  program t o  evaluate for -  
ward area  t r a i n i n g  f i r i n g s  i n  order to:  

( a )  Provide meaningf'ul da ta  on t r a in ing  resu l t s  f o r  F l e e t  use. 

(b) Assis t  i n  monitoring progress with aircrew/aircraft  mis- 
s i l e  qua l i f i ca t ion .  

( c )  Provide data  on training/qualif icat ion r e s u l t s  6eeded f o r  
j u s t i f i c a t i o n  of the  forward area t ra in ing program t o  CISD and elsewhere. 

C.  Live Missi le  Training Allowances 

Conclusions 

Present ly  the  Non-Nuclear Ordnance Requirements (~TOR)  Manual pro- 
k d e s  each operat ional  p i l o t  with two miss i les  per year of each type car- 
r ied .  This i s  not a su f f i c i en t  missi le  allowance t o  meet the  expenditures 
r e a i i s t i c a l l y  needed for  t ra in ing.  l?4 aircrews should be provided with one 
Spar rm (AIM-D/E) and one Sidewinder (AIM-~B/D) i n  the  Carr ier  Replacenent 
Wing (RCVW). The t r a in ing  allowance should a lso  provide two Sparrows 
(AIM-D/E) and two Sidewinders ( A I M - ~ B / D )  per y e w  per p i l o t  i n  f l e e t  
squadrons. ~8 p i l o t s  should be provided with one Sidewinder (AIM-9~) i n  
the  RCVW and two Sidewinders ( .~IM-~B/D)  per  year i n  f l e e t  squadrons. These 
should be exclusive of ORI,  ORE, a i r  demonstrations and other requirements. 

\ 

Reccrnmendations 

1. CNO r ev i se  .the hTOR based on the  ebove requirements and ad jus t  
current  miss i l e  a l locat ion  on an individual  bas is  i n  order t o  meet a l l  
CINCPACF'LT and CINCLANTnT requirements. Squadrons should give higher 
p r i o r i t y  t o  miss i le  f i r i n g  i n  order t o  insure t o t a l  system r e l i a b i l i t y .  It 
must be recognized t h a t  i n  order t o  provide t o t a l  system r e l i a b i l i t y ,  a 
concentrated e f f o r t  must be applied in t h e  f i r i n g  area. 

2. To optimize the u t i l i z a t i o n  of assets ,  p r io r i ty  should be given 
t o  the  expenditure, i n  t raining,  of the  older  miss i le  i n  the  inventory 
( i. e., AIM-9B and AIM-7D) . AIM-9D's and AIM-7E's should be expended only 
where c l e a r l y  j u s t i f i e d  b reason of t r a in ing  benefi t  t o  be derived (e.g.,  
AIM-7E against  B Q F I - ~ ~ ( I M ~ ~  3 ) . AIK-7E-2's should not be expended i n  t r a i n i n g  
u n t i l  considerable itqrovement i n  the  current  a s se t  s i tua t ion  i s  rea l ized .  

3 .  Dummy warheads and telemetry packs should be programmed on a 
one-for-one bas i s  f o r  each l i v e  t r a in ing  miss i le  programmed. 

. . 



D. 1ne r t .T ra in i r - i~  Miss i le  Allowances 

C onc l u s  ion 

There a r e  p re sen t ly  i n s u f f i c i e n t  Sidewinder ( AIM-9~) i n e r t  cap t ive  
mi s s i l e s  ava i l ab l e  i n  t h e  f l e e t  t o  meet squadron and RCVW t r a i n i n g  
requirements. 

R e c o ~ ~ ~ e n d a t  ion 

Each VF squactrcn's i n e r t  cap t ive  m i s s i l e  t r a i n i n g  dlowance should 
be four  ALN-9D's and each VF RCVW squadron's i n e r t  cap t ive  mi s s i l e  t r a i n i n g  
allowznce should be eighteen AIR-9D's. This a i r - t o - a i r  ~ L s s i l e  t r a i n i n g  
def ic iency should be resolved a t  t he  e a r l i e s t  pos s ib l e  date .  

E .  Pos t  Graciuzke Flqkizer Heqons  School 

C onc 12s L or! 

S ince  t h e  F l e e t  A i r  G ~ m e r y  Unit  (FAGU) was decorx.issicnec! i n  1960, 
t h e r e  h2s been a g r e s t  l o s s  cf expe r t i s e  and c s n t i n u i t y  i n  t h e  a i r - t o - e i r  
weapcns systens c a p a b i l i t y  wikhir! Navy f i g h t e r  squadrons. There i s  a need 
t o  e s t z b i i s h  a f igh$?r  weapoEs school  t o  reverse  t h i s  t r end  and t o  e l i z i n -  
a t e  aircrew aqd groun3 persocnel  e r r o r  i n  weapons system and a i r - t o - a i r  
m i s s l l e  performance. A expands on t h i s  coccept.  

Rec~,r,.endltions 

E s t a b l i s h  a f i g h t e r  weepsns school  I n  the  RCVW a t  NAS Mirmr t o  
t r a i n  k'espons T r a i ~ i n g  Off icers  and superv isory  personnel  of a l l  f i g h t e r  
squadzons. This t r a i n i n g  should be  conducted during t h e  squadron turn- 
around t r a i n i n g  cycle .  

F. A i r  Combat Mzqeuvering Range (AcXR) 

Close-in a e r i a l  engagenents i n  Southeast  Asia (SEA) have imposed 
upon eircrews ( ~ 4  m d  ~ 8 )  t h e  requirement t o  v i s u e l l y  es t imate  " in  range" 
f i r i n g  pzrameters f o r  a i r - t o - a i r  m i s s i l e s  i n  "heads-up" engagements below 
10,030 f e e t  aga ins t  h igh ly  maneuvering t a r g e t s  (EG 17/21). Rule of t h u ~ b  
m i s s i l e  f i r l n g  envelopes based on a high s t a t e  a i rcrew i n t e r p r e t a t i o n  of 
t a r g e t  c ross ing  m g l e s  (TCA), d i f f e r e n t i a l  range (DR),  a l t i t u d e  (A),  and 
t a r g e t  c los ing  v e l o c i t y  ( v ~ )  a r e  requi red  t o  e rp loy  t h e  Sidewinder a r~d  
Sparrow III m i s s i l e s  as we l l  a s  2OMTv1 guns. A l a r g e  nunber of miss i les  have 
been f i r e d  i n  SEA us ing  v i sua l  range and targe* aspec ts  es t imat ions wi th  
marginal success.  F i r i n g  out  of  range o r  ou ts ide  t h e  mi s s l l e  envelope a r e  
comos! aircrew e r r o r s  i n  SEA engagenents. During September and October 
1968 COMOPTEVFOR and APL/JHU conducted a s tudy d i r e c t e d  t o  system d e f i r i -  
t i on ,  requirements, m d  est imated c o s t s  f o r  a f a c i l i t y ,  t o  provide a i r  com- 
b a t  maneuvering t r a i n i n g  on an instrumented range. 



Recommendations 

Es t ab l i sh  instrumented ACM ranges, Eas t  and West Coast, t o  provide 
"real t ime" readout and f l i g h t  path recording t o  aircrews during simulated 
m i s s i l e  f i r i n g s  while engaging i n  a i r  combat r.aneuvering f l i g h t s .  TAB B 
provides d e t a i l s  on t he  ACMR. 

G . F l e e t  ~ e z d i n e s s / ~ r a i n i n g  Manuals 

Conclusions 

P re sen t ly  t h e r e  a r e  d i f fe rences  i n  t h e  t r a i n i n g  requirenents of t he  
two a i r  Type Commanders. These manuals should r e f l e c t  t h e  bes t  methods 
and procedures f o r  both. 

Recomnendati ons 

CQ.EAS;E?ZRMT and CO!~Tl.4V-4IRP~-C r ev i se  and s tandardize Readiness and 
Training Macuals . 

A. Maxinum and Minimum Range Envelopes f o r  .uM-E/E-~ 

Ccnclus ion 

Maxinm and ~ in imum range efivelopes f o r  A I F - z / E - ~  f o r  both maneu- 
ve r i cg  and non-mzezvering t a r g e t s  a r e  required t o  present  the  e n t i r e  spec- 
t r ~ n  of launch range parane te rs  t o  aircrews. Present  launch zone informa- 
t i o n  needs t o  be  up-dated, p r in ted ,  and d i s t r i b u t e d  t o  opera t iona l  u n i t s .  

Launch envelopes f o r  5K-15K and 25K with t z r g e t  G ' s  from 0 t o  4.5 
have been procluced and w i l l  be incorporated i n  t h e  ~4 t a c t i c a l  manual 
p r e s e c t l y  being revised.  Addit ional  envelopes a r e  required t o  complete 
s e n s i t i v i t y  s tud i e s  on heading e r ro r ,  launch speeds, t a r g e t  speeds and 
t r a c k  crossing angles.  

Funding f o r  t h i s  a d d i t i o n a l  e f f o r t  i s  e s t i z a t e d  a t  150K. 

Reconmendation 

The l a w c h  envelopes should include a l t i t u d e s  from sea-level  t o  
45,000 f ee t ,  a t  5,000 foo t  i n t e rva l s ,  t a r g e t  speeds from sub-sonic t o  
super-sonic,  launch speeds t o  vary  from speed disadvantage, t o  co-speed, t o  
speed advantages. Addit ional ly ,  Pk values, both t h e o r e t i c a l  and combat by 
gene ra l  aspec t  should be provided on t h e  launch envelopes. Re la t ive  % 
i nd i ca t i ons  by quadrant would b e  adequate. This program is  presen t ly  
underway a t  Raytheon Company and a proposal  f o r  funding w i l l  be submitted 
i n  NovemSer 1968. Representat ive envelopes f o r  5,000 and 25,000 feet, 
respec t ive ly ,  appear i n  TAB C.  



UNC LASSIF I- p.. 

B. SIEZWINDEX (AIM-9~) Envelope Studies  

Conclusion 

The present  Naval Weapons Center (WC) kinematic maximum range 
envelopes f o r  t h e  Sidewinder AIM-9D a r e  inadequate and not  up-to:date. A 
computer s tudy s imi l a r  t o  the  Raytheon Sparrow AIM-7E maximum range s tudy 
i s  requi red  s o  t h a t  r e l i a b l e  m i s s i l e  envelopes can be  d i s t r i bu ted  t o  f l e e t  
un i t s .  An e l abo ra t e  s tudy proposal cons is t ing  of more data than is ' 

necessary has been submitted by NWC t o  NAVAIRSYSCOM f o r  approval. 

Recomrnendation 

IJAVAIRSYSCOM, employing t h e  c r i t e r i a  s e t  f o r  AIM-TE/E-~ envelope 
s tudies ,  d i r e c t  the  NWC China Lake t o  produce s imi l a r  parametric data f o r  
the  AIM-9D and fund t h i s  e f f o r t  t o  t h e  ex t en t  requi red .  

I ~ p r a v e d  Target Drcne Capabi l i ty  

Conclusion 

Present v i sua l  augnentatio3 (smoke) of the  BQM-~~(IMK) during 
mneuvering t a r g e t  exercises  does not provide requi red  s a f e t y  t i?~oughout 
z l l  parameters of a simulated c lose- in  a e r i a l  engagement, There is a 
requirement t o  improve the v i sua l  a i l p e n t a t i o n  of t he  ~ ~ - 3 4 ( 1 ~ ~ )  i n  order  
t o  provide t r a i n i n g  f o r  c lose- in a e r i a l  engagements with adequate s a f e t y  
pro tec t ion  throughout a l l  exe rc i se s .  

Composite Squadron THREE Detachment a t  NMC, P t .  Mugu i s  present ly  
exper-henting with "s t robe  l i g h t "  augmentation t o  t h e  BQM-~~(IMK) drone. 
NAVAIWYSCOM should examine t h i s  proposal a s  w e l l  a s  follow-on drone v i s u a l  
augmentation requirements. 

B. Target  Drone Launch Vehicles 

Conclusion 

The DP-2E1s a r e  old and un re l i ab l e  f o r  drone car r iage  and require  
replacement. Valuable t r a in ing  time i s  being l o s t  because about f i f t y  per- 
.cent of a l l  DP-2E launches a r e  aborted due t o  a i r c r a f t  systems f a i l u r e s .  
DC-130 launch vehicles,  with double t h e  drone car ry ing  capaci ty and out- 
of-s ight  con t ro l  capabi l i ty ,  a r e  required t o  replace t h e  obsolete DP-2E1s 
present ly  being used a s  drone launch vehic les .  Further,  shore-based drone 



launch f a c i l i t i e s  (Poro P t ,  R.P. ) impose l ine-of  - s igh t  and other  cons t r a in t s  
on drone con t ro l  and te lemet ry  support which can l a rge ly  be obviated by t h e  
employment o f  a i rborne launch and cont ro l  f a c i l i t i e s .  

Recommendation 

A program .change reques t  (PCR) has been submitted by CNO f o r  seven 
DC-130 a i r c r a f t  t o  rep lace  a l l  DP-2E's cu r r en t ly  i n  the  f l e e t .  .'OSD has 
t e n t a t i v e l y  approved two DC-130s f o r  de l ive ry  i n  ~ ~ 6 9  with subsequent ap- 
proval  of t he  remaining a i r c r a f t  based on u t i l i z a t i o n  data  of t h e  i n i t i a l  
two a i r c r a f t .  Greater p r i o r i t y  i s  required t o  expedi te  the  acqu i s i t i on  of 
adequate numbers of improved t a r g e t  drone (BQ,M-~~(IMK)) leunch vehicles  
(DC-130) f o r  the  f l e e t .  

C .  Erone Recovery Vehicles 

Conclusion 

Training operat ions (both COWS and forward a r e a s )  a r e  i n h i b i t e d  
by t h e  a v a i l a b i l i t y  of s u i t a b l e  recovery vehicles  f o r  the BW-54. The 
9-34 he l icopter  normally used i s  l imited i n  range and l i f t  c a p a b i l i t i e s  
and must be replaced. Surface c r a f t  a r e  c s u a l l y  not  su i t ab l e  f o r  BW-3h 
recovery. 

Recommendation 

CNO examine the  Navy's BQM-34 recovery capab i l i t i e s ,  world-wide, 
J u s t i f y  t o  OSD the  need f o r  &one recovery vehicles ,  and d i r e c t  t he  Chief cf  
Navel Yater ia l  t o  i n i t i a t e  any necessary procurement ac t ion .  

D. AIM-7E-2 SF-MROW Aircrew Training Film 

Conclusion 

The updating of t h e  Sparrow Aircrew ( p i l o t  and RIG)  t r a i n i n g  f i l z  
m u s t  be accomplished t o  include the AIM-7E2 and the weapons system ? re sen t??  
i n  use i n  the  F4J a i r c r a f t .  This t r a i c i n g  f i lm  w i l l  provide basic indoc- 
t r i n a t i o n  f o r  the  aircrew, and be presented p r i o r  t o  the formal train in^ 
on the  Sparrow Missi le  and the  AWG-10 Weapons System. 

Recommendat ion 

The A I M - ~ E - ~ / A W G - ~ O  Weapons System Training Film f o r  P i l o t  and R 1 3  
w i l l  be produced by Raytheon Company at no cos t  t o  the Navy. This t r a i n i n g  
f i l m  w i l l  be mission-oriented and w i l l  include ~ i r c r a f t / M i s s i l e  p r e - f l i g h t ,  
p r e - s t a r t  checks, pre-take-off checks, including switch ac t ions .  The i n t e r -  
cept  phase w i l l  pre-launch maneuvering, m i s s i l e  f i r i n g ,  post-launch proce- 
dures,  and f i n a l l y ,  the  p o s t - f l i g h t  procedures. This f i lm w i l l  be reviewed 



by Westinghouse, McDomell, NAVAIRSYSCOM end the  Navzl Miss i le  Center p r i o r  
t o  r e l ea se .  This t r a i n i n g  f i l m  should be completed zs  saon as poss ib le  end 
d i s t r i b u t i o n  cont ro l led  by t h e  Chief of  Naval Operations (OP-563). 

E. A3.1-7E2 Envelope Training Film 

Conclusion 

A s  an a i d  t o  a i r c r ew t r a i n i n g  i n  the  Air Corcbat Mneuvering (ACM) 
environment, a presenta t ion  of m i s s i l e  envelopes, combining t h e  d i s t o r t i o n  
t h a t  occurs aga ins t  a mneuverfng t a r g e t ,  is required.  m i l e  a general  
understanding of maneuvering t a r g e t  envelo2es ex i s t s ,  a d e t a i l e d  presegts t ion  
of f i g h t e r  t o  t a rge t  r e l a t i o n s h i p s  with t rack  crossing angles ,  overtske, 
and ranges, cor re la ted  with envelopes i n  the  same time frame w i l l  provide 
aircrews with a b e t t e r  app rec i a t ion  of t he  ACM problem.  

Recommendation 

A propossl f r o a  Raytheon Cozipany t o  produce a t r e i n i n g  f i l m  with 
maneuvering target ecvelopes w i l l  be submitted i n  Xavesber 1968. T h i s  
f i l m  shoald be i n  full e n i m t i o n  t o  bes t  present  the fighter t o  t a r g e t  
r e l a t i o c s t i p s  and t o  dep ic t ,  i n  t h e  sane time frame, the  d i s t o r t i o n  of t he  
Sparrow f i r i c g  ewe lopes .  This p re sen ta t ion  should include both minima 
and n a x i m  f i r i n g  envelopes, and should isclude, i f  possible ,  a c t u z l  
phctogrzphy of MfG 17's and MIG 21 ' s .  

F . In  F l i sh t  skulator / ~ ~ a l u a t o r / l ? e c o r d e r  for  ~4 Weapons System 

Conclusion 

There is  p re sen t ly  no s imulator ,  evaluator  and recording device i n  
t h e  Navy capable of t e s t i n g  t h e  F4 weapons system o r  m i s s i l e  s t a t i o n s  as 
wel l  as aircrew perforrrance while i n  f l i g h t .  Mate 11, ACWTS and AWM-19 
a r e  p re sen t ly  indus t ry  proposals  t h a t  have mer i t  and should be examined a t  
t h e  e a r l i e ~ t  possible  dz te .  Such a device would be a genuine a s s e t  i n  t he  
forward a rea  a s  a t o o l  f o r  sus t e in ing  combat readiness  through r e a l i s t i c  
a i rbo rne  t r e i s i n g  as w e l l  as an e f f i c i e n t  shipbozrd maintenance a id .  

Recommendation 

-YL-- 
NAIWJSCEN and XAVAIRDEVCEN eva lua te  these  proposels and r epor t  

r e s u l t s .  



IV. HUMAN ENGINEE3ING 

A .  F&/J A i r c r a f t  F i r e  Control Switch and Advisory L i ~ h t s  

Conclusion 

The SEAM lock button ant! the f i r e  cont ro l  advisory l i g h t s  i n  t h e  
F ~ H / J  a i rp l ane  a r e  present ly  locat'ed i n  undesirable  pos i t i ons .  The p i l o t  
must take  h i s  heand off the  f l i g h t  cont ro l  s t i c k  o r  t h r o t t l e  t o  i n i t i a t e  
a SEAM lock.  He must look down low i n t o  the  cockpit ,  a n d a r o u n d . t h e  f l i g h t  
con t ro l  s t i c k  pedes t a l  t o  de t emine  i f  he has a SEAM lock and to'  see  what 
weepon he has s e l ec t ed .  The r ada r  lock and t h e  i n  envelope advisory l i g h t s  
a r e  not  i n  h i s  per iphera l  view. The range meter is poorly located and 
obscures a  por t ion  of t he  forwerd wind screen.  

VX-4 i s  p re sen t ly  mechanizing an AFCS advisory  l i g h t  heads-up d i sp l ey  
i n  t he  p i l o t ' s  f i e l d  of view t h z t  does not obscure any of t he  wind screen.  
Pa i n - f l i g h t  evaluat ion of t h i s  d i sp ls~y  and a  Parker Instrument E-L5 rznge 
meter i s  underway a t  t h i s  t ime.  The r e s u l t s  of these  f l i g h t  t e s t s  w i l l  be 
repor ted  t o  CNO and NAVPP13SYSCc71.1. 

I n - f l i g h t  t e s t s  of a  new pos i t ion  f o r  t he  S N 4  button is  i n  progress  
a t  VX-4. The r e s u l t s  of these  t e s t s  w i l l  be repor ted  t o  CNO and 
NAVADSYSCOM . 

I ' 

Recomaendation 

Reposition the  SEAM lock button s o  t h a t  t h e  p i l o t  does not  have t o  
renove h i s  hand from the  t h r o t t l e  or  f l i g h t  con t ro l  s t i c k  t o  i n i t i a t e  a 
SEAM lock i n  t h e  ACM enviroraent .  'Be SEAM lock button could be placed 
xhere t h e  present  au to -p i lo t  engage/disengage button is  now posi t ioned.  
In t h i s  arrangement, when the  au t c -p i lo t  power switch i s  of f  and the  SEAM 
mode s ~ ~ r l t c h  i s  o f f ,  t he  au to -p i lo t  engage/disengage switch would func t ion  
a s  an au to -p i lo t  switch. The F&B/J f i r e  cont ro l  system advisory l i g h t s  
should be pos i t ioned  i n  a  heads-up d isp lay  above t h e  f r o n t  wind screen frame 
brace. The ID-1L85 Sidewinder f i r i n g  ind ica to r  should be removed from the  
cockpit  and rep laced  with  a  small  f l a t  range meter s imi l a r  t o  t he  k r k e r  
Instrument Company's Model E-h5. 

B. F4 Cockpit Range ~e te r / "~n-Enve lope"  Ind ica to r  

Conclusion 

F i r i n g  out of range o r  ou ts ide  the m i s s i l e  envelope a r e  common F4 a i r -  
crew e r ro r s ,  i n  SEA engagement. A d i r e c t  readout range meter, complemented, 
i f  poss ib le ,  by an  "in-envelope" ind ica to r , .  is requi red  as soon as poss ib le .  
These would provide a semi "heads-up" d isp lay  and "shoot-no shoot" indicat ior .  
t o  t he  p i l o t  during a "heads-up" engagement. Although any "in-emrelope" 



i nd i ca to r  a t  low a l t i t u d e  would necessar i ly  be mechanized t o  a l imi ted  
por t ion  of t he  t o t a l  envelope ava i l ab l e ,  i t s  use i n  connection with a 
range meter should reduce t h e  number of out-of-envelope f i r i n g s  i n  combat. 

Recommendation 

VX-4, with Westinghouse a s s i s t ance  has been assigned a p ro j ec t  t o  
evaluate  a range/in-envelope meter f o r  a l l  Fb z i r c r a f t .  This meter w i l l  
be ava i l ab l e  f o r  tesOing by VX-b by J~nuerg 1565 and, subjec t  t o  favorable  
r e s u l t s ,  t h e  range/in-envelope meter w i l l  be submitted t o  NAVAIRSYSCOM., 
f o r  approval,  r e t r o f i t ,  and follow-on i n s t a l l a t i o n  i n  a l l  F~B/J a i r c r a f t .  

C .  F4 Cockpit Display 

Conclusion 

The Fb cockpit  d i sp l ay  i s  designed f o r  a "hezds-down" engagement 
aga ins t  a high l e v e l  bozber in an a l l  %-?ether environment. Fb aircrews in 
SEA a r e  requi red  t o  f i g h t  t h e  enerr,y i n  a "heads-up" envi roment  with a 
"heads-dsm" cockpit  d i sp l ay .  A f u l l y  "hesds-up" d i sp l ay  is needea i n  211 
fol lox-on FbJ a i r c r a f t .  

McDonnell A i r c r a f t  Conpany conduct a cont ro l led  d isp lay  review of 
t h e  present  F ~ B / J  cockpits  i n  December 1$8 a t  S t .  Louis with appropriate  
NAVAXRSYSCOM and T=e Co~aander  represenAation.  This d i sp lay  review w i l l  
make recoz;nendations concerning changes i n  t h e  present  F&/J cockpit  d i s p l a y  
and chznges f o r  f u t u r e  cockpit  d i s ~ l a y  f o r  F4J follow-on a i r c r a f t .  

V. COMBAT EVALUATION 

Discussion 

Exminat ion of "RED BARON" and other  combat evaluation r epor t s  
r evea l s  t h a t  processes f o r  coabat perfornance da t a  co l lec t ion  desend 
mostly on a i rc rew debr ie f  and in te r roga t ion  and s imi l a r  inherent ly  inexac t  
sources.  This, i n  tu rn ,  is r e f l e c t e d  i n  the q u a l i t y  of t he  analyses  . 
derived f r o n  such dz t a .  I n  a resources l imited world it i s  important t o  
&den t i fy  t he  c r i t i c a l  performance elements of t he  a i r - t o - a i r  mi s s i l e  system 
i n  combat i n  order  t o  d i r e c t  funds and e f f o r t  t o  the  p o t e l t i a l l y  most 
f r u i t f u l  a r eas  f o r  exp lo i t a t i on .  It is important, f o r  instance, t h a t  
ana lys i s  segregate  t h e  r e spec t ive  contr ibut ions of the missi le ,  t h e  a i r  
crew, and the  m i s s i l e  f i r e  con t ro l  system with respec t  t o  the  f a i l u r e  of a 
m i s s i l e  t o  guide and fuze as r equ i r ed  f o r  a MIG k i l l .  It i s  u n l i k e l y  t h a t  
this w i l l  ever be done wel l  enough by "eyeball" r epo r t s  and ad jec t ive  
desc r ip t ions .  

rv- 10 



Conclusions 

1.. Combat telemetry would be an extremely useful tool for the combat 
analyst and offers important improvements over present data collection 
techniques. 

2. From a'cost effectiveness standpoint combat telemetry could probably 
be justified by a demonstrably more efficient application of funds and 
effort to specific deficiency areas which could be delineated by better 
analyses of total systems performance in combat. 

Recommendation 

NAVAIR and FMSAEG explore the technical, economic, and operational 
feasibility of a combat telemetry prsgram in Southeast Asia. 

VI . DESIGN 
A. ~ i r c r s f t / ~ ~ ~ ~  Design 

The aircraf ~/AMCS problems contained in this section have been 
encountered during CVA operations in Southeast Asia. 

a. AN/AKJ-72 Antenna Polarization Switch Failure (U ) 

Discussion 

(1) The ANlAFQ-72 antenna incorporates a quarter-wave plate and 
magnetic switching mechanism for changing the polarization of the radiated 
signal. This switching mechanism has proven to be unreliable and is 
mechanized in such amway that the position of the quarter-wave plate and 
the resultant polarization cannot be determined in the event of failure. 
Failure, in some cases, Can preclude proper operation of the SPARROW 
missile. To prevent this type of failure, Fleet aircraft presently have 
the switching mechanism completely disabled. 

(2) Westinghouse ECP 165, which improves the reliability of the 
switching mechanism, was approved on 26 September 1966; however, the 
retrofit kits (~vionics Change 514) have not yet been installed. 

(3) Westinghouse has also recently submitted an ECP to the Air 
.Force which would provide for antenna and radar set improvements to the 
AN/APQ-100. This change would, among other desirable -Improvements, provide 
a polarization sensor and a positive indication to the flight crew of the 
polarization. Change kits for the At?/APQ-72 would be identical to those for 
the AN/APQ-100; thus non-recurring engineering costs could be shared by the 
Air Force and the Navy. 

IV- 11 



Conclusion 

The AN/ffi-72 polarization switching mechanism is unreliable and 

-=YPgpF has been disabled in Fleet configured aircraft. Engineering changes are 
required to improve the reliability and to give aircrews a positive indica- 
tion of polarization. 

Recornendations 

( 1 ) Expedite incorporation of WEC-ECP-165. 

(2 ) NAVAEGYSCOMHQ solicit Westinghouse Company for an ECP for the 
Navy similar to W E C - E C P - W X A A - ~ ~ - ~ O ~  submitted to the US=. 

b. Hydraulic Fluid Contamination in AN/APQ-72 Antenna System 

Discussion 

(1) Contaninated hydraulic fluid from the F-4B aircraft utility 
hydraulic system is degrading aircraft radar system angle track response 
and accelerating antenna coniponent failure. 

(2) It has been proposed that a self-contained hydraulic source be 
installed in each F-4B aircraft. The system as proposed is isolated from 
the aircraft utility hydraulic system, thus preventing contamination from 
being introduced into the radsr servo loop; however, a separate system of 
this type would have the following disadvantages: 

a. High initial cost 
b. Additional weight 
c. Added spares/logistic costs 
d .  Aircraft modification required 
e . Requires system/aircraft com2atibility testing for vibration, 

temperature, and electromagnetic interference. 
f. Requires changes in maintenance procedures 

( 3 )  Another solution to A . N / A P G - ~ ~  hydraulic system contamination 
problems involves the use of servo velves and hydraulic actuators which 
are considerably less susceptible to hydraulic system contaminants. Such 
servo valves and actuators have been developed for the Air Force, for use 
on the AN/A.PCl-109 antenna, and are readily adaptable to the A.T:/AFQ-~~ 
antenna at less cost and with few of the disadvantages offered by the self 
contained tiydraulic system. 

Conclusion 

The AFQ-72 antema hydraulic system was not designed to operate 
with the hydraulic oil contaminant level experienced in the aircraft 
utility system. 



NAVAIRSYSCOMHQ investigate the feasibility of an alternate servo 
valve/filtration system such as is presently used in the AN/W-109, 
AN/AP"~-~~o, and AN/AWG-10 systems. Cost, time, and operational life of the 
system are constraints in considering implementation of this change. 

a. AN/AwG-~@ Cooling 

Discussion 

(1) The cooling provided for the AN/AwG-10 is inadequate, forcing 
deployed squadrons to refrain fron turning their radars on until ~fter 
catapult. Because of this, AN/AwG-~o and missile status cannot be determi3e2 
until 5-l/2 minutes after launch. In addition, maintenance is severely 
hmpered by a lack of sufficient air conditioners for organizational level 
use, and by a lack of clear definition of cooling lhitations in appropriate 
handbooks. 

(2) Interin Avionics Change (IAVC) 973, Westinghouse ECP-69, and 
McDonnell-Douglas ECP-927 have all been proposed to alleviate this problem. 
IAVC-$73 provides for incorporztion of an interim "B+ off" switch which 
will pernit operation of the system for maintenance with B+pover turned 
off. This change is currently being incorporated into Fleet aircraft. 
ECP-69, submitted by Westinghouse in June 1968, wocld provide the ability 
to turn the transmitter off during test. ECP-927 has been approved and 
provides more cooling ajr to the pulse transmitter. 

(3) The lack of air conditioners for organizational use can be 
eliminated by procuring more N ' B  cooling carts and their associated 
equipment and by investigating the feasibility of developing an F-4J 
oriented air conditioner. 

Conclusion 

The cooling provided for the AN/AWG-10 is inadequate, thus hampering 
maintenance and precluding preflight checks of AWG-10 and missile sttitus. 

(1) Incorporate "B+ off" IAVC-973 as soon as possible. 

(2 ) Expedite c~nsideration of Westinghouse Corporation ECP-69. 

(3) Procure more Nil2.B cooling carts and associated equipment for 
CVA' s . 
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(4) Develop an F-bJ-oriented conditioner. 

(5) Address the cooling problem early in the design phase of future 
fighter systems. 

(6) Define cooling limitations in Maintenance Instruction Manuals. 

b. AN/AWG-*~O Built-in-Test Improvements 

Discussion 

(1) The AN/AwG-10 is a new Missile Control System which has recently 
been introduced into the Fleet. As is cornon with a newly introduced 
system of this complexity, the time and manpower required to properly main-. 
tzin the system is inordinately long. !This is due to several factors, 
including lack of experience in this particular system; lack of sufficient 
spares; lack of, and inaccuracies in, handbooks; numerous configuration 
changes reqxired to eliminate desigc deficiencies or incorporate improve- 
mects; and an inadequate BIT (~uilt-in-~est). While nost of these factors 
can be eqected to iqrove with tine and experience, hprovement of the 
BIT requires specizl ecphasis. Doring a study confiucted by the NAVMISCEJ 
at Naval Air Station Mirauar, it was found that, while SIT is intended to 
be the pricary means of fault detection and isolation, only 20% of 
maintenance actions were initiated by BIT indications, and that BIT was 
successful in isolating the fault to a removable assembly only 18% of the 
time. Since b6$ of active naintenance time was taken up b y  verifyjng and 
isolating a fault, an inprovement in the efficiency of B I T  could result in 
a considereble saving in msintenance time and manpower, with an attendant 
improveneat in the over-all maintenance of the weapon system. It is antic- 
ipated that the 1.5 series BIT tape, presently available, will provide 
considerable improve~ent in this area. 

(2) In an effort to improve the maintainability, the contractor 
(westinghouse) is attenpting to further improve the effectiveness of BIT. 

(3) An approprizte Naval engineering activity (e.g., the Naval Air 
Develop~ent Center, the Naval Air Engineering Center, or the NAVMISCEN) 
should be tasked to ~rovide a continuing review, updeting, and Fmprovemect 
of BIT hardvare and programing for AN/AWG-10 and future systems (such as 
AN/AwG-5) which incorporate a BIT. 

Conclusion 

The AN/AwG-10 Built- in-Test (BIT) has not performed satisfactorily. 
A new BIT tape, now available, and further contractor improvement should 
considerably improve BIT effectiveness; however, there is a need for 
continuing review, updating and improvement of BIT for AN/AWG-10 and for 
future systems. 



Recornendat ion 

XAVAIRSYSCOMKQ task  an appropriate  N a ~ l  engineering a c t i v i t y  t o  
provide f o r  a continuing review, update and improvement i n  BIT hardwzre 
and programming. 

a .  F-4 fir in^ C i r c u i t  Changes 

Discussion 

The F-4 weapons cont ro l  system f i r i n g  c i r c u i t s  r equ i re  changes t o  
a ~ c o ~ m o d a t e  the  AIM-'E2 missi le ,  t o  provide f o r  more meaningful SSLECT 
l i g h t ,  and t o  el iminate the  need f o r  the pseudo s igna l .  Severa l  ECPfs 
( ~ n ~ i n e e r i n g  Change R-opcsals)  have been submitted t o  NAVADSYSCOM t o  provide 
these  changes; hok-ever, these  ECP's conf l i c t  f n  some areas  and requi re  
coordination i z  o thers .  A conference was held a t  NAVAIRSYSCOM on 17 
S e ~ ~ e n b e r  1968 f o r  the  purpose of resolving c o c f l i c t s  &nd de temin ing  
whLch ECP's should be incorporated. The decis ion m d e  a t  t h e  ccnference 
regarding these  ECP's and the  present  s t a t u s  a r e  given i n  Table 1. 

Conclusion 

Tne F-4 xeapons cont ro l  system f i r i n g  c i r c u i t s  requi re  changes t o  
accgm~odate the  AIM-7E-2 n i s s i l e  t o  provide f o r  meaningful SELECT l i g h t s  
and t o  el iminate t h e  need f o r  pseudo s igna l s .  

NAVAIRSYSCOMKQ expedite ac t ion  contained in  Table 1. 

b. Inadequate CW I l l un ina t lon  i n  ACM Enviro~ment 

Discussion 

It i s  extremely d i f f i c u l t  t o  keep a t a r g e t  i l luminated i n  the 
boresight mode due t o  the narrow beem width of the radar  antenna when i n  
an ACK engagement. This problen! can be minimized by r ad ia t ing  CW energy 
through a flood entecna when i n  the ACM mode. 

Conclusion 

More adequate CW i l luminat ion of t he  t a r g e t  i n  the  ACM environment 
may be accomplished by incorporat ion of t h e  flood an tema  i n t o  the F-4 
weepons system. 



Table 1. F-4 Fi r ing  Ci rcu i t  Changes Required G 
ZZ 
n 
I-- 

2. ( a )  RAY-ECP-28 (phase 11) ) 
(b)  AFC-421 1 

3= 
V3 
G a  - 
23 

Submitted. Not approved. 

3.  ( a )  RAY-ECP-28 (phase 11) ) 

(b)  MDC-ECP-912 
1 
1 

Approval of e i t h e r  Change No.2 

ACTION REQUIRED 

Update toChangeNo.2orNo.3  

CHANGE 

For F-4B 

1. ( a )  RAY-ECP-28 ( ~ h a s e I )  
( b )  IAFC-421 1 

Submitted. Not Approved. 

c 3  
r" 

zz 

i n  timely manner. - I \  

STATUS 

)Approved. 1 0 0 k i t s p r o d u c e d .  

Approval of e i t h e r  Change No.2 
o r  N 0 . 3 .  Change No.3 is prefer-  
able  i f  it can be accomplished 
i n  timely manner. 

4 .  ( a )  MDC-ECP-912 

(b ) E C P - R A Y - O A ~ ~ ~ ~ / A W G - ~ O - ~  ) 
) 

( c )  WEC-ECP-99 1 

Approval/f unding f o r  r e t r o f i t  . Approved f o r  production 
beginning w/block No. 36. 

Submitted. Not approved. ~ ~ ~ r o v a l / f  unding f o r  both 
production and r e t r o f i t .  



Recommendation 

NAVAIRSYSCDM review and evaluate  U.S. A i r  Force and Raytheon f l i g h t  
t e s t  of flood a n t e b a  t o  determine accep tab i l i t y  f o r  ACM use. 

c .  Cogmit Time on AIM-7 Missile 

Discussion 

The 2 second radar  s e t t l i n g  t i m e  and the  1.8 second missi le  commit 
time and the  1 . 4  second launch delay add up t o  5.2 seconds of  t o t a l  c o m i t  
time. This time delay may cause missed opportunity t o  f i r e  a miss i le .  
These times should be reduced i f  poss ib le .  

Conclusion 

Inves t iga t ion  shoald be undertaken t o  reduce t h e  Comi t  tine f o r  
the  AIM-7 z i s s i l e .  

Reco~mendat ions 

(I) NAVAIRSYSCOMZQ expedite  considerat icn of the f ~ l l o w i n g  ECPts 
t o  reduce Commit time: 

For F-4B 

MDC 9l2-S2 (delays appl ica t ion  of the sweep s e l e c t  
s igna l  t o  0 .'j seconds a f t e r  t r i gge r  p u l l )  

For F-4J 

MDC 9l2-S2 ( s a m  as F-4B above) 

WECM-99 (acconplishes c i r c u i t c h a n g e s t o r e d u c e  
AN/AWG-10 system Commit t i n e )  

(2 )  Raytheon inves t iga t e  APA-157 computer s e t t l i n g  time, e t c . ,  t o  
determine i f  reduction i s  poss ib le .  

d .  A i r  Crew Launch Zone Indicat ion 

Discussion and Conclusion 

There are no indica t ions  t o  the  aircrew f o r  the launch zones of the  
minimum range SPARROW miss i l e .  Several  o f  these missi les  have been combat 
f i r e d  well out  of range. 



Flecornmendations 

( 1 )  Near term - Provide aircrews with r d e s  of thumb f o r  AXV-7E2 
launch zones.   his is  c u r r e n t l y  being accomplished by Raytheon team v i s i t s  
t o  F l e e t  a c t i v i t i e s .  ) Inves t iga t e  the  f e a s i b i l i t y  of providing a simple 
"heads-up" range meter and/or " in  errvelope" ind ica t ion  f o r  the F-4. 

(2 )  Mid-term - Evaluate changes t o  the  e x i s t i n g  anelog computer t o  
provide an in-range ind ica t ion  f o r  t he  AIM-7E2 a t  low, intermediate,  and 
high a l t i t u d e s .  

( 3 )  Long term - Provide the  AWG-10 with a d i g i t a l  cmputer  f o r  
AIM-7E2 and AIM-'IF employment. Provide f o r  a heads-up display.  

e .  F-4B, F-~/SFDZYORN Compatibili ty 

Discussion 

F-~B/F-~;/SHOIBORN e l e c t r i c a l  a2d mechanical inserface c o q t i t i S i l i t y  
has not  been c o ~ p l 2 t e l y  inves t iga t ed .  

Conclusion 

~ - 4 9 / ~ - 4 ~  compat ib i l i ty  with S P _ O ~ O R N  r equ i r e s  invest igat ion.  

Expedite conplet ion of t he  present  maximm l e v e l  AIETkSK at  
NAVMISCEN ( ~ a v a l  Miss i le  c e n t e r ) .  NAVAIRSYSCOM provide recpired SOEEIORN 
equipment t o  acconrplish t h e  F-~B/SXOEHQRN compat ib i l i ty  eveluation. 

4. Configuration Control (F-4) 

Discussion 

( 1 )  Changes have been introduced i n t o  F l e e t  operat ing airborne 
weapon systems without adequate t e s t  end evaluat ion,  and without adequate 
spares ,  publ ica t ions  and t r a i n i n g .  

(2)  Repeated conf igura t ion  changes i n  t he  AERO-L4 ~ S S  have conrpli- 
cated Navy support on the  areas of spares, publ ica t ions ,  t ra in ing ,  e t c .  

Conclusion 

Support of t he  AERO-1A AMCS has been hampered by repeated con- 
f i g u r a t i o n  chsnges t o  the  e x t e n t  t h a t  Configtiration Control and f reez ing  
of  the  design a r e  necessary. 



(1) Vest Configuration Control r e s p o n s i b i l i t i e s  i n  NAVAIRSYSCOM 
HQ, A i r  05. 

(2)  Prefaced on a _coq s t i b l e ,  cos t -e f fec t ive  in t e r f ace  between the  
F ~ / A E ~ o - u  AMCS rework prograq and the  F4B se rv i ce  l i f e  and inventory, 
t h e  following immediate conf igura t ion  f reeze  is  recommended: 

( 3 )  AS a second block configurat ion change, recommend inves t iga te  
t he  following f o r  incorpora t ion  i n  a F i n a l  Configuration Freeze: 

A C ~ T S / M A T E  II/AWM-19 
CW Flood Antenna (dogfight  ) 
Stee r ing  Equetions ( ~ a y - ~ ~ ~ - 1 5 7 - 2 0 )  
AIM-73' Compatibi l i ty  (Ray-EcP-157-26) (ME-ECP-850) 
APQ-72 Antenna Hydraulic System Improvement 
APA-157 Computer S i d a t e d  Doppler S e t t l i n g  Time 
SIDEWINDER Expanded Acquisit ion Mode (SEAM) 

DESCRIPTION 

PLM ( p i l o t  Lock-on  ode) 

AIM-7E-2 Compatibi l i ty  

Sol id  S t a t e  Tuning Drive 

S e l e c t  "G"'s 
*No Manual Switch 

Antenna Po la r i za t ion  

(4) Inves t iga t ion  r evea l s  t h a t  many d i f f e r e n t  configurations o f  
t h e  AGRO-1A AMCS a r e  e q l o y e d  t h r ~ u g h o u t  t he  f l e e t .  While i t e m  (2) and 
(3 )  above def ine  what changes should be considered i n  the  recommended 
f r eeze ,  the problem of s tandard iza t ion  beyond those changes described above 
r equ i r e s  a more thorough s tudy than can be accomplished i n  this committee. 
It is, therefore ,  recommended t h a t  NAVAIRSYSCOM schedule a meeting immedi- 
a t e l y ,  of the  appropr ia te  con t r ac to r  and Navy p e r s o ~ e l  t o  define and 
presc r ibe  necessary ac t ion  t o  s taadardize t h e  AERO-1A AMCS, r e l a t ed  systems, 
and support equipment. 

A I R C a T  

ECP-9ll 
IAFC-424 

ECP-912 
IAFC - b21 

N A 

N A 

GSE 

ECP-185-6 

SEC-1267 
SE~-1268 
SE-1270 

NA 

APQ-72 

ECP - 200 
IAW-862 

N A 

NA 

APA-157 

NA 

ECP-28 
IAVC-860 

ECP-P , 
nV-l69* 

ECF-204 

NA 

NA 

Em-185-11. 

Not 
requested 

i 



( 5 )  The i n s t i t u t i o n  o f  A3RO-1A rework d u r i n g  PAR i n  July 1968 
p r o v i d e s  a n  e x c e l l e n t  means o f  s t a n d a r d i z a t i o n .  Recommend t h a t  NARE'S 
deve lop  t h e  AERO-1A rework plar,  based on t h e  Standard Configurat ion.  

Discuss ion  

( 1 )  Changes have been in t roduced i n t o  F l e e t  o p e r a t i o n a l  a i r b o r n e  
weapon systems without! adequate t e s t  and e v a l u a t i o n  and wi thout  adequate 
s p a r e s ,  p u b l i c a t i o n s ,  b u i l t - i n - t e s t ,  and t r a i n i n g .  

( 2 )  Because o f  repeated c o n f i b v a t i o n  block changes i n  the AN/AWG- 
1 0  spares ,  p u b l i c a t i o n s ,  b u i l t - i n - t e s t ,  t r a i n i n g ,  e t c .  AN/AWG-10 assets, 
peop le ,  s p a r e s ,  t e s t  equipment, and f a c i l i t i e s  a r e  t i e d  up by a success ion  
o f  modi f i ca t ion  tesm e f f o r t s  f u r t h e r  d e t r a c t i n g  from F l e e t  suppor t  of 
o p e r a t i o n a l  a i P c r a f t .  

Conclusion 

Sxpport  o f  t h e  QU'/AWG-~@ system has  been hampered by repeated 
conf igurzt icrn  changes t o  t h e  exzen t  t h a t  Conf igura t ion  Control  and f r e e z i n g  
c f  t h e  des ign  a r e  necessary .  

(1) Vest C c n f i g ~ r s t i o n  C c ~ t r o l  r e s p o n s i b i l i t i e s  i n  NAVAIRSYSCOMIIQ 
Code 05. 

( 2 )  Freeze t h e  c o n f i g u r a t i o n  of t h e  AN/AWG~O t o  t h e  1472 block 
c o n f i g u r e t i o n  d e f i n e d ' e s  t h e  1207 block c o n f i g u r a t i o n  wi th  t h e  a d d i t i o n s  
of t h e  fo l lowing  c o ~ p a t i b i l i t y  and improvement ECP's: 

GSE 

Em-SM-46 

N A 

DESCRRTION 

A P X - ~ ~ / P L Q - ~ I .  
C o m p a t i b i l i t y  

Antenna feedhorn 
n u t a t i o n s  i n  

Range I & 
v i s i d e n t  

AN/AWG-10 

ECP -46 

ECP-?C/ 
IAVC-8 34 

AIRCRAFT 

ECP -840 
EcP - 758 

NA 

RAYTHEGN 
TUNER 

NA 

NA 



DESCRIPTION 

Increase antenna 
slew r a t e  & 
remove range 
r a t e  c i r c l e  
delay 

Independent 
bezel  l i g h t i n g  

B i t  RF generator ,  
M.D.S. i n  s h o r t  
pulse & c h i r p  

Low Voltage 
power supply 
s t a r t -up  
cu r ren t  

Auto a c q u i s i t i o n  
from wide scan 
search 

Improved shock 
mounts 

TIi tube 
connectors 

Antenna servo 
high temp. 

"Independent navi - 
ga t ion  computer 
ope rat ion  

cooling, B- plus 
off  t r ansmi t t e r  
warning light 
e t c  

*PLM ( P i l o t  
kock-on Mode ) 

AN/AWG~O 

EW-64/ 
UVC-833 

ECP-79 

Em-75 

ECP -87 

ECP - 101 

ECP-100 

E C F  -11 3/ 
IAVC -874 

ES-U1 

ECP-21 

m-69  

ECP-83 

AIRCRAFT 

NA 

ECP-822 

N A 

NA 

N A 

NA 

NA 

NA 

Not 
reguested 

ECP-834 
m-927  

Em-9~. 
ALT No. 1 VX-4 
ALT No. 2 MDC 

RAYTHEX)N 
~VNER 

N A 

NA 

N A 

N A 

N A 

NA 

N A 

N A 

NA 

NA 

NA 

GSE 

NA 

ECP-SM-79 

NA 

NA 

N A 

NA 

I'? A 

NA 

ECP-34-21 

N A 

HIP-SMA-83 
m-83 
SMC-8 3 

i 



* Not cu r r en t ly  defined by NAVAIRSYSCOM as included i n  1472, bu t  recommended. 

Note ( 1 ) :  Some form of an in-range ind ice t ion  device i s  desired i n  
the  seme time frame. 
Note (2 )  : S"UM provisions required and should be e -qed i t ed .  

GSE 

ECP-SMA-99 
SMB-99 
SMC -99 

NA 

NA 

This configurat ion should r e m i n  fixed t o  allow L L 1  equipments, 
spares ,  t r a in ing ,  publ ica t ions ,  and EIT t o  catch up and s t a b i l i z e .  The 
next  generat ion configurat ion should make provisions f o r  a d l g i t a l  computer 
and new performance end r e l i a b i l i t y  ECPfs. 

R A m N  
m 

EZP-OA6822 
/AWG-10-2 

NA 

ECP- 30 

The conpanion and/or appl icable  McDonnell Douglas Corporation ECP's 
w i l l  be required upon approvel of t h i s  recommended LI/AWG-~O conf igura t ion  
f r eeze .  

AIRCRAFT 

ECP -912 

N A 

NA 

r 

DESCRPTION 

*AIM-7E-2 
Compatibi l i ty  

*Full lock-on 
from boresight  

*Solid s t a t e  
tuner  

-- 

( 3) Allocate t he  f i r s t  k i t s  produced o r  systems d e l i ~ e r e d  t o  
NAVAIRESTCEN, NAVMISCEI?, AITiDZVRON FOUR, NAMTFADETS, Training Squadrons 
( i n  t h a t  order )  so  a s  t o  insure an adequate evaluat ion t r a i n i n g  on the  
conf igura t icn  p r i o r  t o  the  o u t f i t t i n g  of opera t iona l  squadrons. 

AN/AWG-10 

m - 9 9  

ECP-106 

NA 

A. BAT Al t i tude  Line Elimination 

Conclusion 

The BAT system does not i n h i b i t  a l t i t u d e  l i n e  lock-on and r equ i r e s  
t he  p i l o t  t o  analyze h i s  radar scope presenta t ion  t o  deternine i f  t he  r adz r  
has locked-oc the  t a r g e t  o r  t he  a l t i t u d e  l i n e .  A t  a  meeting a t  NAVAIRSYSCOM 
on 24 October 1968, two so lu t ions  t o  t h i s  problem were discussed and it was 
d isc losed  t h a t  h2,000,000 has been requested i n  M 1970 t o  fund an a l t i t u d e  
l i n e  e l imina t ion  f o r  F~H/J radars .  VX-4 is present ly  evaluat ing and w i l l  
r e p o r t  f indings t o  NAVAIRSYSCOM and CNO . 



Recommendation 

A system t o  i n h i b i t  a l t i t u d e  l i n e  lock-on when t h e  BAT mode of 
opera t ion  is  employed be developed. The methods t o  accomplish t h i s  a r e :  
(I) varying ga in  and STY ( S e n s i t i v i t y  Tfm Constant) t o  reduce the  ground 
r ada r  r e t u r n  t o  a l e v e l  low enough t o  preclude l'ock-on, and ( 2 )  by i n s t a l l i n g  
a separa te  rada? r ece ive r  antenna i n  t h e  a i rp l ane  t o  rece ive  t h e  radar  
ground r e t u r n  and then  send t h i s  information t o  t h e  radar  t o  ga t e  out  the  
ground r e t u r n  being received by t h e  radar .  This method i s  r e fe r r ed  t o  
a s  ALE ( ~ l t i t u d e  Line Eraser) .  

B. Mis s i l e  Design 

The mis s i l e  design problezs contained i n  t h i s  s ec t ion  have been 
encountered during CVA operet ions and a r e  mainly caused 531 t h e  requirement 
f o r  r e p e t i t i v e  capt ive f l i g h t  cycl ing i n  t he  Southeast Asia coabat e2viron- 
ment . 

a.  Miss i le  Head Droop 

Discussion 

.. . The SPASROW miss i le  =tenna (head ) w i l l  droop following r e p e t i t i v e  
ca?tive f l i g h t s  causing f a i l u r e  of the mis s i l e  t o  auto-t'me when, i n  f a c t ,  
t 5 e  a i r c r a f t  and missile '  are i n  t h e  GQ s t a t u s .  IALMC-37 provides f o r  a 
styrofoam r i n g  t o  hold the head i n  a boresight  pos i t ion ,  as an in te r im f i x ,  
u n t i l  pseudo is  removed i n  proposed & a g e s .  The styrofoam r ing  provides 
a l e s s  than  optimum solu t ion .  Raytheon Company i s  inves t iga t ing  an in te r im 
so lu t ion  f o r  the  F-4B cons i s t i ng  of a change i n  t he  modulator which involves 
rep lac ing  one r e s i s t o r .  

Conclusion 

The l o s s  of the a i r c r a f t  s e l e c t  l i g h t  due t o  t he  drooping of the  
SPAWOW antenna has been a l l ev i a t ed  by t h e  in t roduct ion  of  Inter im ALblC- 
37. An in t e r im  so lu t ion  t h a t  does not  p lace  a maintenance burden on t h e  
opera t ing  a c t i v i t i e s  is  des i rab le .  A permanent so lu t ion  i s  required.  

Recomnendations 

(I ) NAVAIRSYSCOM (Code AIR-53392) reques t  R ~ ~ ~ ~ ~ O ~ / N A V M I S C E N  
v e r i f y  t h a t  changing r e s i s t o r  3A8R2 from 620~ t o  270K does not  degrade 
system perfomance (F-4B only).  

( 2 )  Upon v e r i f i c a t i o n  take appropriate  a c t  ion  t o  expedi te  
incorporat ion.  



( 3 )  Expedite removal of  pseudo f o r  a l l  F-4 a i r c r a f t .  

( a )  F-4B - Raytheon ECP 157-28 (11) 
MX 912 o r  IAFC 421 (NAVAIRSYSCOM decis ion 
required) 

( b )  E- W - Raytheon * 0 ~ @ 2 2 / ~ ~ ~ - 1 0 - 2  
MX 912 and M-99 

b. Time Delay i n  F i r i n g  

Discussion 

There is  an excessive. time de lay  (1.4 seconds) from t r i g g e r  squeeze 
t o  mi s s i l e  a w a y  i n  t h e  F- S SPARROW Weapon System. This delay is  caused, i n  
p a r t ,  by the mis s i l e  R U  ( e l e c t r i c a l  power u n i t )  s e t t l i r g  time; however, 
i nves t ige t ion  ind ica t e s  t h a t  the  EPU s e t t l i n g  time is  nclt the  governing 
c o n s t r a i c t .  

Conclusion 

<F,e t i n e  de lay  from t r i g g e r  sqtleeze t o  miss i le  eway of 1.4 seconds 
i s  excessive. Reduction i n  time de lay  w i l l  not  a f f e c t  the miss i le  
r e l i a b i l i t y  bu t  w i l l  increase  the  f i r i n g  opportunity t o  t he  p i l o t .  The 
tlme de lay  should be decreased t o  a minl .mum. 

Raltheon Company review t h e  o ther  cons t r a in t s  and  submit recon- 
mendatiocs t o  NAVURSYSCOM (Code AIR-5108) t o  reduce d s s i l e  away time t o  
a m i n i m .  NAVMRSYSCOM (AIR-5108~ ) evaluate  and expedi te  incorporat ion 
of required changes. 

c .  D i f f i c u l t y  i n  Wing Removal 

Discussion 

The SPARROW wing locking mechanism is d i f f i c u l t  t o  unlock f o r  wing 
removal; consequently, wings a re  fl-equently d e e d  by the  mis s i l e  handling 
crews by using improper t o o l s ,  i . e . ,  screwdrivers, hazmers, and a i r c r a f t  
chocks, during removel . 
Conclusion 

The d i f f i c u l t y  encountered i n  remving t h e  wings from the  SPARROW 
I11 miss i l e  during unloading and shipboard Eandling has contributed t o  an 
excessive a m b e r  of damaged components. This damage does not s i g n i f i c a n t l y  
a f f e c t  missile f l i g h t  r e l i a b i l i t y  but,  ra ther ,  is a l o g i s t i c s  problem due 
t o  t h e  requirement f o r  new components. 



( 1 )  NAVAIRSYSCOM (AIR-4107) expedite procurement end d i s t r i b u t i o n  
of adequate wing lock  p l i e r s  as r e c o m n d e d  by Pikl7ii.;ISCEN l e t t e r  s e r i a l  353 
of  14  February 1968. 

(2 )  Provide improved wing lock mechanisrcs f o r  f'uture mis s i l e s  t o  
exped i a t e  f i e ld*  assembly and d i s a s  seably . (Raytheon i s  present ly  i n v e s t i -  
ga t ing  a design t h a t  w i l l  not  requi re  spec i a l  t oo l s  and t h a t  w i l l  be 
compatible wi th  e x i s t i n g  AIM-7 missi les . )  

d .  Non-standard Missi le  Section Sc-rews 

Discussion 

Non-standardization of sec t ion  screws a d  Sa in ts  betyeen t h e  air 
lamched mis s i l e s  and  between sec t ions  on t he  ssme n i s s i l e  has created 
problem areas .  The STARROW miss i l e  is held together  by s p e c i a l  purpose 
screws with a  IfY'OC locking f e a t w e  wh lch  de te r io ra t e s  wizh repeated use,  
y e t  t he  screws must be reao-red f c r  r e p e a e d  n i s s i l e  t e s t  and assezbly.  
Deviation i n  production qua l i t y  has reqxired inves' l igaticr,  aild c c r r e c t i o n  
of F l e e t  problems i n  both tke  SFGFBW and  S D ~ L I h i 3  during the  p a s t  two 
years .  One SP.4.RJ9W d s s i l e  i n - f l i g h t  breehp has been a t t r i b u t e d  t o  i q r o p e r  
s ec t ion  screws. 

Conclusion 

There i s  no s tandard iza t ion  of a i s s i l e  j o in t s  o r  s ec t ion  screws. 
The s p e c i a l  p w o s e  screws a re  e q e r s i v e  and not of standard qua l i ty .  
The sec t ion  screws and the  raiss i le  j c in t s  should be standardized t o  
decrease t r a i n i n g  requlremexts, decreese assembly e r r o r s ,  reduce cos t s ,  and 
prevent mi s s i l e  breakcp i n  f l i g h t .  

( 1) Immediate 

NAVAIRSYSCON (AIR-hl07) issue a n e n b e n t  t o  W-16 spec i fy ing  
one time use of s ec t ion  screws f o r  SPAWOW missi le .  SPCC ( sh ips  P a r t s  
Control c e n t e r )  assure adequate spares i n  s tock f o r  a  s ign i f i can t  i nc rease  
i n  usage r a t e .  

(2) Long Tern 

Standardize mis s i l e  jo in ts  and sectton screws between a l l  f u t u r e  
a i r  launched miss i les .  



e. ~afe /Apn Switch on MK 265-0 I g n i t e r  

-wwT--- Discussion 
z'" t 

(1 )  The safe/- Switch on t h e  MK 265-0 i g n i t e r  is f'reqyently 
broken during handling operat ions.  While it is recognized t h a t  t he  prime 
reason f o r  t h i s  occurrence is due t o  r e p e t i t i v e  handling, it is felt t h a t  
t h e  a f f ec t ed  p a r t  could be made s t ronge r  o r  possibly replaced with a ,  
d i f f e r e n t  handle. 

(2)  h improved S&A ( ~ a f e / h )  device w i l l  be incorporated i n  
follow-on production of SPARROW motors. The improved design provides a 
recessed S & A switch ac t iva ted  by an Allen -wrench t h a t  i s  removed a f t e r  - a c t i v a t i o n .  There a r e  no pro jec t ions  of  t he  switch beyond the  miss i le  
sk in .  The MK 1'74 i g n i t e r  on t h e  MK 52 motor and t h e  proposed MK 38-4 
motor both incorporate  t h i s  design. While an imprcvement over the  present  
design, however, the  nev S & A device i s  s t i l l  l e s s  than  idea l  and ready 
a v a i l a b i l i t y  of the Allen wrench when needed, w i l l  c rea t e  some problems. 

Conclusion 

The S&A switch on the  M~265-0 i g n i t e r  is f requent ly  broken during 
m i s s i l e  handling. The switch has been redesigned and w i l l  be incorporated 
i n  f u t u r e  p roduc t im .  The new switch requi res  f u r t h e r  improvement, however. 

(1 )  That NAVAIPSYSCOM i n v e s t i g a t e  the f e a s i b i l i t y  of incorporating 
t h e  i q r o v e d  S&A device during pe r iod ic  rework on Mk38-2 m t o r s .  

-- (2) That work be s t a r t e d  now on W h e r  redesign of the new S&A 
device. 

f .  Moisture In t rus ion  

Discussion 

During extensive capt ive f l i g h t  operat  ions i n  SEA, SPARROW miss i le  
f a i l u r e s  a r e  caused by m i s t u r e  i n t m s i o n  of t he  e l ec t ron ic  c i r cu i t ry .  
The problem is  caused by f r e e  m ~ i s t u r e  from r a i n  and clouds en ter ing  the  
missile through unsealed areas.  Proposals  from NAVMISCEN and Raytheon have 
been i n  review f o r  t h ree  years. ALMC 17, requi r ing  t h e  squadron t o  tape 

---. t h e  t unne l  covers, has eliminated a major por t ion  of t he  fa i lures ;  however, 
t h i s  is an unnecessary maintenance burden t o  p lace  on t h e  operating a c t i v i t i e s .  

Conclusion 

Moisture i n t rus ion  degrades mis s i l e  r e l i a b i l i t y  by short ing out 
e l e c t r o n i c  components. An in te r im s o l u t i o n  is required f o r  ex i s t i ng  miss i les .  



Expedite approval  and i n s t a l l a t i o n  o f  Raytheon ECP 47. 

g. F a i l u r e s  o f  S ide  Receiver System (SRS) C r y s t a l s  

Discuss ion  

(1) Both NARF, Alameda, and NmF, Norfolk have observed a high r a t e  
o f  f a i l e d  SRS c r y s t a l s  i n  F l e e t  re turned SPARROW m i s s i l e s .  There is no 
t e s t  o f  t h i s  system excep t  a t  t h e  NmJ's. It i s  suspected t h a t  RF r a d i a t i o n  
i s  danaging t h e s e  c r y s t a l s .  

(2 )  NAVMISCD and Raytheon are i n v e s t i g a t i n g  t o  d e t e r n i n e  t h e  
cause ,  and reconnend s o l u t i o n s .  

An i n v e s t i g a t i m  o f  t h e  SRS c r y s t a l  f a i l u r e  r a t e  i s  r equ i red ,  and  
t i e  SRS s h o d d  be eva lua ted  f o r  t h e  need o f  more o r  improved tests t o  be 
made a t  NAN? o r  f i e l d  l e v e l s .  

Rsytheon and NAW-ISCEN e x r e d i t e  c m p l e t i o n  o f  SRS c r y s t a l  f a i l u r e  
i n v e s t i g a t i o n .  

h . SPA730W Desiccant Containers 

Discuss ion 

SPELRROV G&C S e c t i ~ n  d e s i c c a n t  c o n t a i n e r s  p iace  an unnecessarjr 
maintenance burden on shipboard maintenence. Recent s t u d i e s  i n d i c a t e  t h a t  
t h e  requirement  f o r  continued use  of these  d e s i c c a n t  c s n t a i n e r s  does n o t  
e x i s t .  

Recommendation 

NAVAIRSYSCOM (AIR-5108~)  expedi te  review of  NAVMISCEN recomnendztions 
and agFrove t h e  ii.iAi3 t o  d e l e t e  t h e  des iccan t  c o n t a i n e r s .  

i . M i s s i l e  Handling Damage 

( 1 )  E x t e r i o r  p o r t i o n s  of t h e  u i i s s i l e  are s e n s i t i v e  t o  damage dur ing  
n o r n a l  shipboerd handl ing.  

( 2 )  Ai r - to -a i r  missiles a r e  p r e s e n t l y  designed and produced t o  t h e  
seme g e n e r a l  s p e c i f i c a t i o n s  as a r e  a i r - t o - s u r f a c e  m i s s i l e s ,  y e t  t h e  
i n h e r e n t  r e q u i r e n e n t  f o r  a defens ive  weapon r e q u i r e s  r e p e t i t i v e  load ings  



and capt ive  f l i g h t s  while an a t t a c k  weapon is primari ly  a one-shot devize.  
External  components o r  appendages on a i r - b - a i r  weapons a re  not  designed 
t o  withstand shipboard handling. On the  SPARROW, t he  EPU chimney, tunnel  
c c - e r s  and radomes a re  f requent ly  damaged r e su l t i ng  i n  a no-go m i s s i l e .  
The ro l l e rons  on the SIDEWINDER miss i l e  a r e  ex t rene ly  s e n s i t i v e  not only 
t6 d&nage but t o  salt a i r  corrosion.  

Conclusion 

Eiecause of  the  requirement f o r  repeated capt ive f l i g h t s  f o r  a i r -  
t o - a i r  miss i les ,  the  e x t e r i o r  corxponents and appendages a r e  subjected t o  
extensive physical  danage during shipboard hsndling. The differefice between 
a i r - t o - a i r  and a i r - to-sur face  n i s s i l e s  must be considered during the n i s s i l e  
design.  

(1) Raytheon inves t iga t e  design of ar EPU chimyey f o r  t he  AIIJ-TE 
mi s s l l e ,  l e s s  suscept ib le  t o  danage. 

( 2 )  Review and m ~ e i f y  AIM-'7F spec i f i ce t ions  t o  reduce s u s c e p t l t l l i t y  
t o  handling dazage . 

(3)  Es tab l i sh  ininimm design c r i t e r i a  f o r  fu ture  systems. 

j . SP-U3OW Miss i le  R e l i a b i l i t y  

Eiscussion 

A l l  areas  of shlpbozrd opera t ions  were examined f o r  poss ib le  
degradet ion of niss ' i le  r e l i a b i l i t y .  It was concluded t h a t  the mis s i l e  f r e e  
f l i g h t  guidance and fuzing r e l l a b i l i t y  i s  not s i g n i f i c a n t l y  degrzded by 
shipboard operat ions,  excluding capt ive  f l i g h t s ,  but  i s  i n i t i a l l y  low when 
received and is f u r t h e r  degraded during required capt ive f l i g h t  cycl ing.  
There a r e  no outstanding ZCl"s t h a t  w i l l  increase the  miss i le  r e l i a b i l i t y  
and t h e  performance ECPts t h a t  have been incorporated, due t o  the increased 
complexity of the  miss i le ,  have tended t o  h w e r  the  r e l i a b i l i t y .  Subs tan t la1  
r e l i a b i l i t y  improvements a r e  required before definitive design information 
can be derived and the  mis s i l e  confi_-ation can be s tandardized.  

Conclusion 

SPARROW miss i le  f r e e  f l i g h t  guidance and fuzing r e l i a b i l i t y  i s  not  
s i g n i f i c a n t l y  degraded during shipboard operations.  It i s  low when received.  
A r e l i a b i l i t y  improvement program i s  required p r i o r ~ t o  s tendard iza t ion  of 
t he  mis s i l e .  



(' 
Becornendations 

( 1 )  NAVAIRSYSCOM d i r e c t  Raytheon t o  conduct a p r i o r i t y  r e l i a b i l i t y  
inprovernent program t h a t  can be incorporated during periodic rework. 

( 2) Fcllowing qua l i f i ca t ion  a t  NAI'MISCEN, incorporate r e l i a b i l i t y  
imp-ovenents i n  all AIM-7E missilpf at the  NARF during periodic rework. 

( 3 )  NAVAIRSYSCOM i n s t i t u t e  and f'und a continuing SPARROW r e l i a b i l i t y  

2. AIM 7F ( S F M O W )  

Discussion 

The A I M - p ,  l i k e  i t s  predecessors, w i l l  be a s e ~ - a c t i v e ,  radar -  
honing, a i r - t o - a i r  miss i le ,  r e t a in ing  e s s e n t i a l l y  the  same ex te rna l  
c o n f i g n a t i o n .  However, advanced packaging techniques have resu l ted  i n  a 
s u b s t a n t i a l  rednction i n  the  volume of missi le  e lec t ronics ,  p e n i t t i n g  a 
s ign i f i caq t  increese i n  the  s i z e  of the motor and werhead. Numrous 
i q r o v e ~ e n t s  a re  being designed i n t o  the AIM-p n;issile; the m s t  noteble 
of which a re  : 

Eeduced minima l a u n c h  r q e  provi-dizg en e f f e c t i v e  dog- 
f i g h t  node 
Increesed naxim~m range 
I p r o v e d  ECm capab i l i t y  
Inproved c a p a b i l i t y  against  m l i l t i ~ l e  t e r g e t s  
m e r a t i o n  with e i t h e r  CW o r  PD i l l d n a t i o n  
Snec s t a r t  
No f i e l d  t e s t  reqxlred 
I q r ~ v e d  r e l i e b i l i t y  
Increased P ssk  
Relat ive range mechanization t o  increase number of  engege- 
mats pe r  pass  

F l e e t  in t roduct ion  of the  AIM-7F miss i le  is  estinated fo r  mid 1970 
o r  e a r l y  1971. Table 1 i s  a summarization of comparatiw M N - ~ E / ~ - ' I F  
performance c a p a b i l i t i e s .  

- -  - Included is a comparison of the AR4-P performance c a p a b i l i t i e s  
ava i l ab le  when u t i l i z e d  wi th  an  a i r c r a f t  weapon system modified o r  not  
modified f o r  complete AIM-'F compatibi l i ty .  
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Contractor development flight tests at NMC PT. Mugu to date have 
revealed several design deficiencies requiring correction before release 
to productton. These are being addressed by IWVAIRSYSCOM, NAVMISCElV, and 
Raytheon. 

Conclusions 

a. T~~'AIM 7F is a necessary and important addition to the spahow 
inventory from the standpoint of maintainability, reliability, and 
performance . 

b. The AIM 7F is not yet ready for production and correction of 
design deficiencies now known may require additional research and develop- 
ment extending into mid or late calendar year 1969. 

c . F~B/AIM 7F cmpatibility, while not yet fully explored, appear6 
difficult to achieve and may not be reasonable from a cost-effectiveness 
stzcdpoint. 

d. F-bJ modification, including a digital computer for the AWG-10 
mechanized for maneuvering targets at all altitudes in a heads up display, 
is required to realize the full capabilities of the AIM 7F. 

a. Delay AIM 7F production, substituting a continuing buy of AIM 
7E2's on at least a one-for-one basis, until assured that the design is 
satisfactory and that missile perforinance is as originally predicted and 
expected. 

b. Exsmine the cost effectiveness of modification of the F4B for 
full AIM 7F capability versus acceptance of limited AIM 7F capability on 
F4B aircraft configured for the AIM 7E 2. 

c. Proceed with the orderly implementation of a plan to fully modify 
the F4J for AIM 7F carriage and delivery, such modification to include a 
digital computer for the AWG 10 and mechanization for maneuvering targets 
at all altitudes in a heads up display. 

A. Missile Breskup 

Discussion 

The primary problem currently being encountered with SIDEWINDER Is 
that of AIM-9D breakup. Possibilities for failure are all under examination - 
such as - Joints at all sections; clamp rings, depth of joint groove, 
launcher lugs, locks, and latches, and loading and handling procedures. 
Current status of work tasks is as follows: 

I V - 3  



The AIM-9 breakup problem i s  a se r ious  one, is not yet solved, but 
a l l  poss ib le  s t eps  touerd so lu t ion  a r e  being essayed. 

Recomendation 

?ress t o  e a r l l e s t  conclusion those ac t ions  now i n  process t o  solve t h e  
AIM-? breakup problem. 

B . AIM-9D Improvements 

( 1  ) Revised launcher inspect ion c r i t e r i a  were d i s t r i b u t e d  on 11 
October 1968. 

(2)  A new coupling r i n g  design was se l ec t ed  i n  October; torquing 
and assembly techniques were f i n a l i z e d .  

( 3  ) An improved warhead is  now i n  production and should reach the  
F l e e t  i n  l a t e  November. 

( 4 )  Tes ts  of a f ive-point  launch .improvement program a r e  i n  progress .  

( 5 )  Environmental f l i g h t  t e s t s ,  somewhat delayed by F8 a v a i l a b i l i t y ,  
a r e  about gC$ complete. 

(6 )  An on-s i te  q u a l i t y  review has been conducted a t  the  s i t e  of t he  
launcher msnufacturer (VARO ) . 

(7)  Engineering and technica l  personnel a r e  t rouble shooting 
a b w r d  the  CVA' s . 
Conclusion 

Di'scussion 

The following improvements t o  the  AIM-9D a r e  scheduled: 

(1) SKAMP - Improved fuze w i l l  provide increased k i l l  p robab i l i t y  
a g a i n s t  a f i g h t e r  t a r g e t .  Scheduied f o r  F l e e t  in t roduct ion  J u l y  1969. 

( 2 )  Large Canards - w i l l  provide increased mis s i l e  maneuverabiii ty 
i n  a dogfight .  F l e e t  introduct ion scheduled f o r  J u l y  1969. 

( 3 )  SUM (sidewinder Expanded Acquisit ion Mode) Slaves mis s i l e  
seeker  head t o  a i r c r a f t  r ada r .  Increzsed look angle over standerd AIM-9D. 
I n  Fleet now but programer for F8 ' s  are slow i n  a r r i v i n g .  Test  and 
eva lua t ion  program not  ye t  completed a t  WC, Pt. Mugu, and l o g i s t i c  support 
i tems ( t e s t  equipment, publ ica t ions ,  e t c  ) lagging t h e  hardware. Very l i t t l e  
progress  on F4 c o ~ p t i t i b i l i t y  icves t iga t ion .  

IV- 32 - UNC~SS~~@ 



Conclusion 

The above improvement programs f o r  t he  AIM-9D a r e  a l l - w e l l  i n  hand 
with the  exception of SEAM F l e e t  introduct ion.  

Recomendation 

Ekpedite a l l  a spec t s  of a  f u l l  F l e e t  operat ional  c a p a b i l i t y  f o r  the  
AIM-9D (SEAM) t o  include both t h e  F8 snd the  F4. 

C .  S o l i d  S t a t e  Elec t ronics  f o r  AIM-9D 

Discussion 

NAVAIRS FY70 budget submission would provide about 185 u n i t s  t a  t h e  
Fleet cnmmencing i n  Sept 1970. Should improve of f -ax is  t racking  r a t e  f r o a  
12@/sec T O  2oC/sec. Most important s i n s  would be: improved p roduc ib i l i t y ,  
8 ~ %  r e d ~ c t i o n  i n  labor  cos t s  i n  rework, and 1505 increase i n  r e l i a b i l i t y .  
-4s a 'Longer term gain, space saved in  the  GCG ( ~ a i d s n c e  Control ~ r o u p )  a s  
a r e s u l t  of t r z n s i s t o r i z a t i o n  could be exploi ted by provising a l a r g e r  
(about 59%) warhead. 

The s o l i d  s t a t e  Sidewinder i s  rieeded i n  t he  F l e e t  inventory, 
p r imar i ly  on t h e  bas i s  of increased r e l i a b i l i t y ,  the  most cons i s t en t ly  
missing q u a l i t y  i n  the cu r ren t  family of miss i les .  

Recomendation 

CNO support  t h e  s o l i d  Eta te  Sidewinder program. 

Discussion 

The AIM-9C is  t i e d  exclusively t o  t h e  F8 radar  and f i r e  con t ro l  
system and i s  deployed only i n  t he  27C c l a s s  CVA. Low a l t l t u d e  performance 
i s  inh ib i t ed  by t h e  a l t i t u d e  l i n e  and performance below 10,000 f e e t  i s  
marginal.  No f u r t h e r  procurement i s  planned. A f i l t e r  modification 
program ( t o  provide high a l t i t u d e  capabi l i ty  up t o  60,000 f e e t )  i n  u n i t s  
being reworked i s  t h e  only planned modification program. F l e e t  confidence 
i n  t h e  AIM-9C i s  spo t ty .  Logis t ics  support is de t e r io ra t ing .  

Conclusion 

Due t o  l a c k  of need and emphasis t h e  AIM-9C capab i l i t y  i s  slowly 
d e t e r i o r a t i n g  and i s  a  quest ionable comodity.  



Recomendation 

CNO reexamine the  requirement f o r  the  AIM-9C and e i t h e r  remove it 
from the  inventory o r  rejuvenate  t h e  support needed t o  render  it a more 
e t f e c t i v e  weapon. 

E. Non-Propulsive Att%chment (NPA) f o r  AIM-9B 

Discussion 

Ref: ( a )  COMNWC L t r  Ser  1928 of 17 May 1967 

a.  The S i d e a n d e r  AIM-9A m i s s i l e  was placed i n  F l e e t  use i n  1956. 
A non-propulsive a t t a c h e n t  (NPA) f o r  t h e  MK 15 motor was provided on the  
assumption t h a t  t he  assembled m i s s i l e  would be l e s s  hazardous t o  personnel 
and mater ia l ,  if the  rocket  motor were inadver ten t ly  i gn i t ed .  The same NPA 
was used i n  t h e  AIM-?B version of Sidewinder. This NPA has always been a 
sGnrce of canfusion and argument. 

b .  The Sidewinder Weapons S y ~ t e n :  Safe ty  Msnual r equ i r e s  i n s t a l l a t i o n  
of the NPA on the  AM-9P during assembly of the  m i s s i l e  and au thor izes  
removal of the  h'PA j u s t  p r i o r  t o  lo i ss i le  being loaded on t h e  a i r c r a f t  
launcher .  This  r u l e  r equ i r e s  t h a t  t h e  NPA be brought t o  t h e  f l i g h t  deck 
on the rnLssile, and removed and handled on t h e  f l i g h t  deck. The NPA thus 
becomes a FOD hazard. When mies i les  a r e  damloaded the NPA i s - a g a i n  
i n s t a l l e d .  I n  some F l e e t  u n i t s ,  t h e  NPA is i n s t a l l e d  a t  any time the 
mLssile i s  loaded on a n  a i r c r a f t  and t h e  a i r c r a f t  is  on t h e  deck, and is  
removed j u s t  p r i o r  t o  f l i g h t .  There have been seve ra l  ins tances  *ere t h e  
NPA's were l e f t  on mis s i l e s  and i n - f l i g h t  f i r i n g s  were attempted, r e s u l t i n g  
i n  t h e  l o s s  of, or extensive f i r e  damage % t h e  a i r c r a f t .  I n  one instance 
it r e s u l t e d  i n  t he  l o s s  of a p i l o t .  

c. The requirement f o r  t h e  NPA i s  incons i s t en t  wi th  requirements 
of AIM-?C and AIM-9D Sidewinder mi s s i l e s  which do not  use NPA1s. The use 
of t h e  NPA i s  a l s o  incons is ten t  with a l l  o ther  a ir- launched mis s i l e s  i n  
F l e e t  inventory. The NWC ( ~ a t - a l  Weapons Center) China Lake recommended 
removal of t h e  NPA from F l e e t  inventory by re ference  (a); however, t he re  
was no ac t ion  taken on t h e  recommendation. 

Conclusion 

The u t i l i z a t i o n  of a non-propulsive attachment (IVPA) on the  AIM-93 
m i s s i l e  has c rea ted  s a f e t y  of f l i g h t  problems and is incons i s t en t  v i t h  t h e  
AIM-9C and -9D miss i l e s .  

Recomendation 

Remove AIM-9B non-propulsive attachment from F l e e t  inventory and 
d e l e t e  requirement from e x i s t i n g  publ icat ions.  



L. Desi~n Evaluation 

a. Surveillsnce Program 

Discussion 

ECP 50 has been proposed to incorporate elapsed time meters in the 
seeker snd confrola sections of the AII'4-7E missile. Because of the incom- 
pleteness of the missile logbooks, the elapsed time meters are es,sential 
for a component reliability monitoring program to relate operating time to 
component fsilure. However, such a program does not presently exist and 
is essential prior td any reliability improvement programs. Components 
cannot be improved or replaced until a failure rate can be established 
that is a function of operating time. AIM-9 surveillance efforts are 
better than those for AIM-7, but are not closely spelled out or supervised 
by NAVAIASYSCOM. 

(1) NAVAIRSYSCOM approve ECP 50 for retrofit in all AIM-7E missiles. 

(2) NAVAIRSYSCOM direct the MRF"s to immediately establish a 
repcrting system that relates AIM-7' G%C serial number and recorded' operating 
time (frm the logbook until ECP 50 is incorporated) with mejor componezts 
replaced during rework. 

(3) NAVAESYSCOM institute a Zailure investigation program for both 
AIM-7 end AIM-9. All failed com?onents from the NARF Fleet Field Stations, 
etc., will be identified by missile serial number and sent to a &EL for 
failure mode investigations. 

b. Evaluation of Ordnance Components 

Discussion 

Ordnance components of the Air-Launched Missiles are produced and 
delivered to the Fleet with inadequate engineering evaluation. Missiles 
are subJected to an extensive Navj Tecfinical Evaluation following 
development including the motor, ignitor and safe and arm device. Subse- 
quent developments, however, have been released for production with little 
or no evaluation. Approximately 2,000 MK-52 motors have recently been 
delivered to the Naval Weapons Stations. Following production, NAVMISCEN 
was requested to flight test several motors; however, neither the safe 
and arm device nor the ignitor have been evaluated. 

Conclusion 

Ordnance components introduced into the system subsequent to the 
Navy Technical hgluation are not evaluated prior to Fleet use. 



Reconmendat i ons 

( 1 )  NAVAIRSYSCOM d i r e c t  NAVMISCEN t o  conduct an engineering evalua- 
t i o n  of t h e  MK-52 motor and a s soc i a t ed  canponents. 

( 2 )  NAVAlRSYSCOM i n i t i a t e  a NAVAIRRGT def in ing  the  scope of t h e  
Navy Technical Evaluation t h a t  is required as a mandatory checkpoint p r i o r  
t o  F l e e t  in t roduct ion  of m i s s i l e  systems and subsystems. 

5. Configuration Cont ro l  

a. AIM-7E (sparrow) 

Conclusion 

The AIM-7E configurat ion cannot be frozen a t  t h i s  time because severa l  
problems r equ i r e  so lu t ion  p r i o r  t o  configuration f reeze .  

(1) Vest configdrat ion cont ro l  i n  NAVAIRSYSCOM ( ~ i r  05) 

( 2 )  Incorporate i n  a l l  AIM-7E's : 

( a )  ECP-54 AIM-7E2 Modification 
( b )  ECP-47 Moisture Intrusion F ix  
( c )  ECP-50 Elapsed Time Meters 

( 3  ) Request ECP's from contractor  and incorporate  t o  provide: 

( a )  Decrease time from Trigger Squeeze t o  Launch (EFU 
S e t t l i n g  Time) 

(b )  Improved EIU Chimney 
( c )  Correct ion t o  SRS Crystal  Fa i lure  
( d )  Incorporate  I n t e r n a l  Motor F i r e  

( 4 )  Eliminate all.  AR-l-7C Missi les  from inventory, publ icat ions 
and t r a i n i n g .  

(-5) R e s t r i c t  a l l  AD4-7D Miss i les  t o  t r a i n i n g  operat ions only. 

Conclusion 

The AIM-'IF design cannot be frozen a t  this time due t o  design 
problems uncovered and s t i l l  unresolved i n  contractor  f l i g h t  demonstrations. 



/ 
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Recommendations 

(1) Prosecute to satisfactory conclueion those design changes/ 
modifications required to achieve predicted and desired AIM-?I? performance. 

(2) Delay production of the AIM-'IF until present problems are 
resolvea and design can be frozen. 

Discussion 

Out of production. Design is frozen. Reworked missiles &re at a 
standard configuration. 

Recomendation 

zetain present configuration. 

Discussion 

Out of production. Missile should either be fully supported or 
eliminated from the inventory. Any change in configuration is contingect 
on plans for future operational deployment. 

CNO re-eveluate requirements for current and future employment 
of the U - g C .  In interim, maintain present configuration. 

Discussion 

Present izprovement program is sensible, oraerly, and necessary. 

Recomendation 

Recommended configuration is: 
~ ~ 1 8  Mod 2 GCG 
m5 Mod 4 Skamp 
MKl2 Alternate canards . 

Maintain this design configuration until solid state produceability 
and reliability improvements can be made. 



C. Launchers 

The Launcher problems can be a t t r i b u t e d  both t o  design a s  wel l  a s  
t o  r e p e t i t i v e  capt ive f l i g h t  cycl ing during extensive canbet operat ions.  
Only 3 curren t  launcher design problems a r e  reported;  however, t h e i r  
importance should be emphasized i n  t h a t  a launcher f a i l u r e  not only degrades 
system performance, but negates it, r e s u l t i n g  i n  a f a i l  t o  launch o r  no 
motor f i r e .  

1. Sparrow Motor F i r e  

Discussion 

The mis f i r e  r a t e  of t he  Sparrow miss i le  increases  from Z$ during 
cont ro l led  f i r i n g s  a t  NAVMISCEN t o  approximately 25% during combat f i r i n g s .  
Extensive redesig;l of the launching system has f e f l e d  t o  e l i ~ i n a t e  o r  
decrease t h e  high mis f i r e  r a t e .  The other  e j ec t ion  launched mis s i l e s  i n  
operation maintain a motor f i r e  r e l i a b i l i t y  of 97-98s with the  primary 
d i f fe rence  being in  the  method of applying motor f i r e .  The Sparrow m i s f i r e  
problems a r e  a t t r i b u t e d  t 6  t h e  r e e l  and connectors providing the  motor f i r e  
pu lse  t o  t h e  rocket  no tcr  during e j e c t i o n .  A l l  o ther  e j ec t ion  launched 
mis s i l e s  provide motor f i r e  from in t e rne1  mis s i l e  power and avoid t h i s  
comglexity . 
Conclusion 

The Sparrow Fyczor f i r e  is un re l i ab l e  due t o  the  complexity of t h e  
motor f i r e  connection between the  m i s s i l e  and launcher. 

Recomeadations 

a .  NAVAIRSYSCOM i s sue  an urgent  IALMB again re-emphasizing 
importance of launcher meintenance t o  system operation. 

b. NAVAIRSYSCOM expedite  procurement of improved lower motor f i r e  
connector (MDC P/N 32-9758-17 ) . 

' c .  NAVAIXSYSCOM i n s t i t u t e  p r i o r i t y  redesign of miss i le  and 
launcher providing i n i t i a t i o n  of motor f i r e  through t h e  umbilical.  

2. Sparrow Umbilical Plug Disconnect and Shorting Problems 

Discussion 

Recent F l e e t  re'ports i n d i c a t e  problems of t h e  umbilical plug 
disengaging i n  f l i g h t  and p ins  sho r t ing  t o  t he  launcher a f t e r  'missile 
launch. 
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Recommendation 

NAVAIRSYSCOM (AIR-5102~) expedite approval and incorporation of 
McDonnell-Douglas Corporation ECP-929. 

3 .  LAU-7 Sidewinder Launcher Effects on Missile Vibration During 
- 

Captive Flight 

Discussion 

Extensive Sidewinder missile breakups occurring in SEA have Seen 
attributed, in part, to.-proper snubbing of the missile on the Varo- 
produced LAU-7 launcher. 

Recornendation 

NAVWEPCE? China h k e  expedite the investigation and resolution of 
the current U3-7' problem. 

4.  AERO-?A Ejector Foot Pads 

Discussion 

Existing procedures require installation of a rubber pad between 
the ejector foot and the AIM-7 missile during loading. The pad is 
frequently omitted. Permanent bonding to the foot does not seem desirable 
because of deterioration of the rubber over extended periods. 

Conclusion 

A rubber pad or similar device that can be easily fastened and 
removed from the ejector foot ia required. 

Recommendation 

NAVAIRSYSCOM request an ECP from MDC for shock mitigating sttach- 
ment to the AERO-7A ejection foot that can be readily replaced by deploying 
activities. 



POST GRADUATE FIGEiE8 WEAWNS SCHOOL 

Deta i led  conclusions and recommendations 

A Post Graduate F ighter  Weapons School (FWS) is required t o  t r a i n  
s e l e c t e d  p i l o t s  and supervisory personnel of a l l  f i g h t e r  squadrons. The 
Figh te r  Weapons School requirement would be t o  t r a i n  20 aircrews in t h e  F& 
per  year and 10 p i i o t s  i n  t h e  F8 per  year.  The aircrew syl labus should 
cons i s t  of 25 hours per p i lo t /a i rc rew i n  the  F8 o r  Fk a i r c r a f t ,  75 hburs 
of classroom and a course durat ion of fou r  weeks. Based on cur ren t  
~ 4 / ~ 8  a i r c r a f t  u t i l i z a t i o n ,  t h e  t o t a l  a i r c r a f t  necessary t o  support t h i s  
advanced FWS sy l labus ,  and t r a i n  3C pi lo ts /a i rc rews  a t  NAS MRAMAR i s  3 
Fbs and 2 F8s a i r c r a f t  per  year .  Tfie i n s t ruc to r /de t acben t  o f f i c e r  
requirement is  a s  follows: 

1 Officer-in-charge ( ~ 4  or  F0 p i l o t )  
3 F4 p i l o t  i n s t r u c t o r s  
3 Fh R I O  i n s t r u c t o r s  
5 F8 p i l o t  i c s t r u c t o r s  
1 Aviation Ordnance Off icer  

Enl i s ted  i n s t r u c t o r  requirements w i l l  be based on t h e  number of 
supervisory e n l i s t e d  personnel t o  be  t ra ined .  

/ ' 
S t a t u s  

'L 

The FWS a t  NU MlRPMAR w i l l  t r a i n  t he  f i rs t  c lass  of F8 Weapons 
T r a i ~ i n g  Cff icers  comencing 2 December 1968. A i rc ra f t  f o r  t h i s  FdS c l a s s  
%;ill be supported by t h e  ind iv idua l ' s  squadron a s s e t s .  Fh FWS w i l l  b e  
opera t iona l  i n  January 1969. VF-121 should be auignented by 3 F0 a i r c r a f t  
t o  s u p p ~ r t  annual FWS requirements. Organization of FWS and b i l l e t  
r e q u i r a e n t s  w i l l  be submitted t o  CNO f o r  approval by 1 January 1969. 

I n  addi t ion  t o  t h e  t r a i n i n g  of a ircrews I n  weapms employment, t h e  
F igh te r  Weapons School w i l l  provide the  vehicle  t o  accomplish some a d d i t i o n a l  
func t ions .  These k 3 l l  include, but a r e  not l imi ted  to ,  the following: 

Because of t h e  expert  wezpocs ezployment/system bowledge, t h e  
F igh te r  Weapons School would provide a b r i e f i n g  t e r n  t o  v i s i t  shorebased 
and deployed squadrons thereby keeping them updated on t h e  l a t e s t  weapons 
systems information. In connection wi th  v',sits t o  deployed squadrons it 
i s  h ighly  des i r ab l e  t o  have the  FWS representa t ives  f l y  with t h e  squadron. 
This would provide t h e  l a t e s t  techniques and allow the  3W-3 t o  be updated t o  
new opera t iona l  requirements. 
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New developments in weapons or in tactics should be made available 
to all operational units as soon as possible. Thie could be accomplished 
through a newsletter type of publication. In addition, the distribution of 
AEN's, and other newsletter publications should be controlled through the 
Fighter Weapons School. 

AIRCREW MISSILE: EXAM 

Presently there is no system in effect to determine the level of 
weapons system knowledge of the aircrews. A ground weapons system profi- 
ciency and flight is required. The FWS should have the responsibility to 
prepare the examination and spot checks aircrews within equsdrons. 

TECHIOICAL CLEARING HOUSE 

There are a  eat nuber of technical publications produced by 
various agencies on the same weapons system. These technical publications 
need to be reviewed by the FWS to insure that they are correct and Indeed 
are required. The FWS should have this responsibility. 

TACTICS DEVELQPMENT 

The FWS should have the responsibility to verify current fighter 
tactics and develope new air-to-air and air-to-pund tactice for the 
fighter tactical mnuals. 
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A I R  COMBAT m G  W E  

Deta i led  Conclusions and Recommendations 

A i r  Combat Maneuvering Ranges ( ACMR) a r e  required ta t r a i n  aircrews 
i n  the  elnployment of Sparruw ( A I M  7D/E), Sidewinder (AIM ~ B / D )  and 20 MM 
guns i n  close-in a i r - t o - a i r  combat where visual recognit ion of f i r i n g  
parameters i s  required. A i r  Combat Maneuvering Ranges are required i n  the  
Virg in ia  Capes and the  ~ u m a / E l  Centro areas. The f a c i l i t i e s  cons i s t  p r i -  
mari ly of two ground based t r ack ing  radars  and a d i g i t a l  computer. The 
computer uses the  radar  t racking  da ta  and s to red  da ta  describing permis- 
s i b l e  miss i le  f i r i n g  envelopes t o  score miss i le  launches. A conventional 
a i r c r a f t  comunicat ions channel provides the  computer with miss i le  launch 
time and, within two seconds of simulated launch (p i ck le  push), t h e  p i l o t  
i s  informed as t o  the  accuracy of h i s  v i sua l  i n t e r p r e t a t i o n  of t h e  mis s l l e  
f i r i n g  envelope. The ACMR is not designed t o  e l iminate  the  requirements 
of per iodic  mis s i l e  f i r i n g s  by f l i g h t  crews but  t o  provide s i g n i f i c a n t l y  
more t r a i t l n g  without t he  expenditure of addi t ional  z i s s i l e s .  

a. ACMR Requirements 

( 1 )  A i r  Space Requirements - For t h e  simultaneous conduct cf 
two d i s t i n c t  and separa te  a i r  ecgagemsnts by e x i s i t n g  and fu tu re  supersoxic 
a i r c r a f t ,  and u n r e s t r i c t e d  a i r  space of approximately 80 nm by 80 m by 
30,000 f t  i s  required.  

(2)  A i r c r a f t  Tracking Requireaents - The range must be capable 
of handling up t o  ?;wo a i r c r a f t  each capable o r  6~ -euvers. 

( 3 )  Data Accuracy Requirements - The following murimurn t o l e r -  
ances on the  AC& output Data: 

TCA -------------------------------- with in  5' rms 
R -------------------------------- within f l@ 
vc -------------------------------- with in  + 19 

~ i ~ h t e r / ~ a r ~ e t  climb o r  Dive Angle------------within * 10 from 
0 t o  i 6 8  

(4) C c q u t a t i o n  Requirements - The computation of t h e  requi red  
p a r a ~ e t e r s  and t h e i r  comparison t o  the  mis s i l e  f i r i n g  envelope bou..deries 
must be accomplished within two seconds of r e c e i p t  of "fox" s igna l .  

( 5) Renge Development Cmplet ion Date - The ranges should be 
completed by November 1969. 

b. The A i r  Combat Maneuvering Range (ACMR) Technical Development 
Plan prepared by Johns Hopkins Universi ty - Applied Physics Laboratory 
provided a d e t a i l e d  ana lys is  of ACMR requirements. 
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SPARsOW A I M - 7 ~ / ~ 2  MISSILE ENVELOPES 

1. The fire control mechanization for the F ~ / S P A ~ ~ R O W  Weapons System 
was optimized for the Fleet Air Defense environment. The equations were 
detemined and mechanized for a aedium altitude engagement against a non- 
maneuvering target. This mechanization compensates for altitude and closing 
velocity, to provide acceptable firing parameters throughout the entire 
altitude regime. The mechanization cannot depict the firing parameters for 
a maneuvering target because of the changing size and shape of the.maneu- 
vering target envelope. 

2 .  The attached A I M - ~ E / E ~  SPARROW envelopes depict the missile 
performance capabilities computed for "PIPPER ON'$ (0' Lead Axgle) and 
"TRIGGER S Q W a "  for mximun and minimum ranges at 5K feet and 25K feet 
altitudes. Target maneuvers of 0 lateral "G" (non-maneuvering), g"G" and 
4.5 "G" are depicted. 

3. In addition to the envelopes ?rinted, an overprint of the H A -  
157 computer mechanization has been provided to show the relatlanships to 
the missile capability. The ourside mechanization line labeled "APA-157 
FNAX" is shown to the aircrev as an "in range" light. The center meckaniza- 
tion line labeled "MAX ASE" is presented to the aircrew as the maximum 
Cilation of the allovable steering error (BE) circle. Tho inside mechaniza- 
tion line Labeled " ~ "  is presented to the aircrew as a "BREAK-AWAY X".  

4. A brief review of the 5K feet maximum range envelopes reveals 
that the RMAX "in range" indication to the aircrew is valid for a non- 
maneuvering target and within the missile performance capability from the 
heed-on position to approximately 60' either side of the head-on position. 
Beyond that, the "in range" light will cone on, but the missile does not 
have the capaSility to intercept the target. The best way for the aircrew 
to determine WUX for the remainder of the envelope is to use the maximum 
dilation of the ASE circle. 

When the target mneuvers at 3 or 4.5 "G", the envelopes change 
both size and shape. The APA-157 mechanization must be understood in order 
to give the aircrew some indication of position in the missile performance 
envelopes. 

5 .  A maximum range, maneuvering target study.recommended that the 
maximum range of the SPmOW mis~ile against maneuvering targets was .4 of 
the maximum aerodymmi.~ range (fiA 1. Thf s point occurs at one half of the 
range between maximum dilation of the ASZ circle and the Break X. This 
insures that the missile has the capability of completing the intercept 
against a maneuvering target, and also points out~that a maximum range 
"Rule of Thumb" exists: 2 miles on the tail, 3 miles on the beam, and 4 
miles head-on. 



6 .  In the minimum range envelopes against a maneuvering target, a 
similar guide exists to enable the aircrew to position itself in the envelope. 
The Break X ( ~ f )  k-as mechanized in the APA-157 for the m - 7 E  against 
non-maneuvering targets. The AIM-7E2, with its reduced minimum range 
capability, csw has the ability to intercept the maneuvering target when 
fired at the mechanized RMIN. This Break X also happens to occur at 
approximtely the rninimun-range "Rule of Thumb": 1/2 miles on the tail, 
1 mile on the beam, and 2 miles bead-on. 

7. These envelopes are a preliminary look at the missile/weapons 
sensitivities and mechanization. Adaitional study of the SPkSSOW envelopes 
has been proposed. 



1 PIPPER -ON/TRIGGER SQUEEZE 





PIPPER ON/TRIGGER SQUEEZE 
VF = V ~ = 0 . 7  M 
ALTITUDE = SKFT 



rrrrtn w i .  r RlGGtrH SQUEEZE 

VF=VT=0.9 M 

ALTITUDE = 25 K FEET 

\A 



Funding Estimates 

1. A l l  of t h e  recommendatfons of Task Team Four a r e  considered 
covered wi th in  f i s c a l  planning f o r  current program, except f o r  the  following: 

a. Items f o r  which funding estimates a r e  possible:  

Par agr a>h Subject  

I. B. 
I. D. 
I. F.  

11. A. 
11. E .  
111. B. 
111. E. 
111. F. 

V I .  k.4 
VI. ~ . 4  
VI. b . l  
VI. B.5 
VI. C . l  
VI. C.2 

Fmvard Area F i r i n g  Program 
I n e r t  Training Missile Allo-dances 
Air Combat Manemering Ranges* 
AIM-7 Envelope Studies 
AIM-9 Envelope Studies 
DC- 130 ' s 
A I M  7 Training Film 
In - f l igh t  Simulator 
FkB Cocfiguration 
F4J Configuration 
AIM-7 Head Droop 
AIM-7/9 Configuration 
SFAXROW Motor F i r e  
SPAWOW UlcS il i c a l  

TOTALS 

.Costs ( x 1000) 
I n i t i a l  Recurrinq 

- - 
4, ooo* 

* Will provide one range f o r  each c a s t .  

** Based oc amortizing development costs  and p r o h c t i o n  buy of 40-50 per  
year f o r  f i v e  years. 

b. Items f o r  which fu r the r  invest igat ion i s  required:  

I. E. 
111. C .  
rv. A. 
I V .  B. 
IV. C .  

V. A .  
VI. c.3.  
vi. C.4.  

Post  Graduete Fighter Weapons School 
Drone Recovery Vehicles 
F~H/J  Cockpit Advisory Lights  
F4 Range Meter 
F4 Cockpit Display 
Combat Telemetry 
LAU-7 SDEkTSDER Launcher 
AERO 7 A  Ejector Foot Pads 
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