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SECTION I - ABSTRACT 

A. Almost 600 a i r - t o - a i r  miss i les  have been f i r e d  by Navy- and A i r  Force 
p i l o t s  i n  about 360 h o s t i l e  engagements i n  Southeast Asia between 17  June 
1965 and 17 September 1968 ( da te  of l a s t  h o s t i l e  engagement). Performance 
i n  combat i nd ica t e s  a  p r o b a b i l i t y  of achieving about one k i l l  f o r  every 
t e n  f i r i n g  at tempts  i n  any engagement where a i r - t o -a i r  mi s s i l e s  a r e  em- 
ployed i n  an environment s i m i l a r  t o  t h a t  i n  Southeast Asia. 

B. Pursuant t o  CNO message DTG 2415062 Ju ly  1968, during the  per iod  
?# ~ u g u s t - 8  Rovember 1965, a  f i v e  member rev;,ew team, d i r ec t ed  by Captain 
Frank W . Ault, USN, 165397/1310, TL4VAIRSYSCOM, (AIR-901), c o n d u c t e m n -  

r e v l k o f  t h e  e n t i r e  process by which the  Navy's Air-to-Air Mis s i l e  
Systems a r e  acquired and employed i n  order t o  i d e n t i f y  those a reas  where 
improvements can and should be made. 

C .  Systems included: 

1. FQ H/J 
2 .  F~B/AERo-1~ 
3. F~J/AWG-10 
b .  AIM ~D/P.IM ~ E / A I M  7~-2/~111*1 7F (SPABROW) 
5.  A I M  ~ B / A I K  ~ c / A I M  ~D/AIN SD(SEAI*I) (SIDMPDER) 

D.  I n  assess ing  performance t o  da t e  and exploring t h e  ways and means of 

\ e f f e c t i n g  f u t u r e  performance improvemects, t he  review addressed a i r - t o - a i r  
mi s s i l e  systems i n  each of f i v e  d i s c r e t e  s tages  of t h e i r  l i f e  cycles ,  rang- 
ing  from o r i g i n a l  design and manufacture through r e p a i r  and rework. Review 
objec t ives  were pursued by t h e  address of f i v e  bas ic  questions,  each keyed 
t o  a  s p e c i f i c  a r ea  of inquiry:  

1. I s  i ndus t ry  de l ive r ing  t o  t he  Navy a  high q u a l i t y  product,  designed 
and b u i l t  t o  s p e c i f i c a t i o n s ?  

2. Are F l e e t  support  organizat ions de l iver ing  a  high q u a l i t y  product 
t o  t he  CVA's and t o  t h e  forward a rea  s i t e s  ashore? 

3. Do shipboard and squadron orga~?iza t ions  ( a f l o a t  and ashore) launch 
an opt imally ready combat a i r c r a f t -mi s s i l e  system? 

4 .  Does t h e  combat aircrew f u l l y  understand and exp lo i t  t h e  c a p a b i l i -  
t i e s  of t h e  aircraft-missile system? ( c o r o l l a r y  question: I s  t h e  a i r c r a f t -  
m i s s i l e  system proper ly  designed and ccnf igured f o r  t he  a i r - t o - a i r  miss ion?) 

5. I s  t he  a i r - t o - a i r  mi s s i l e  systec; ( a i r c r a f t / f i r e  con t ro l  systen;/ 
mi s s i l e )  r e p a i r  a?d rework program re turn ing  a  qua l i t y  product t o  t h e  
F l e e t ?  



E.  The review ind ica t e s  t h a t  numerous design, proced>xal ,  and organiza- 
t i o n a l  changes can znd should be made. Some are irrune*lately f e a s i b l e  and 
sub jec t  t o  e a r l y  implementation. Others r e q u i r e  time-phasing or  r e q u i r e  
r e so lu t ion  of c e r t a i n  pol icy,  economic, technica l ,  and/or ope ra t i cns l  
considerat ions.  I n  a l l  cases,  vigorous follow-up 2nd fo l low- th roqh  w i l l  
be requi red  i f  r e q u i s i t e  improvements t o  cur ren t  c a p a b i l i t i e s  a r e  t o  be 
rea l ized .  
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1. (c )  Combat performance i n  Southeast  Asia continues t o  indica te  
a need f o r  an in-depth examination of t he  e n t i r e  process by which 
Air-to-Air m i s s i l e  systems a r e  acquired and employed. 

CAGE 
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2. (c) Captain Frank W. Ault 165397/1310 U.S . Navy NAVAIRSYSCQhl 
Code 001, has been d i r e c t e d  t o  conduct such a review i n  order ''a 
i d e n t i f y  any and all areas  where improvements can and should be 
made. I n  addi t ion  t o  inputs  from indust ry  he w i l l  requi re  su;rport 
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by those Navy and Marine Corps comands and a c t i v i t i e s  involved 
with Air-to-Air mis s i l e  systems acqu i s i t ioc  and/or employment. 

3. (c)  The major i ty  of the  review w i l l  be conducted through 
v i s i t s  t o  cognizant commands and a c t i v i t i e s  by Captain Ault and/or 
one t o  s i x  key team members and by t h e  ass ipment  and execution of 
spec ia l  t a sks  a s  mutually agreed and approve3 by appropriate author i ty .  
A s  ar, ea r ly  s tep ,  a spec ia l ,  one-t ire Air-to-Air mis s i l e  s y s t e m  
symposiWn i s  t e n t a t i v e l y  planned t o  be held a t  t he  NAWSCEN Pt. 
Mugu 19-23 A ~ u s t  1968 during which a  subcornit tee approach w i l l  be 
euployed t o  address review objectives as ther, defined and t o  
i d e c t i f y  o ther  re levant  areas  f o r  fu r the r  inquiry. Additional infor-  
mation on t h i s  symposium w i l l  be prondzated p r io r  t o  1 August. A 
f irm i t i n e r a r y  of team member v i s i t s  w i l l  be promulgated e a r l i e s t .  

4. (c)  Your cooperation and ass is tance  i n  t h i s  review e f f o r t  w i l l  
a i d  i n  the  order ly  de l inea t ion  of problem hreas and t h e  t imely 
formulation of a plan t o  achieve a  substant ia l  improvement i n  combat 
capabilities of our a i r - t o - a i r  miss i le  systems. 

-----------------------------------------.---.--------------------------------.---.------------ 

O I S T R ~ B U T I O N :  
I P A G E  ONE O M L I I  

D A T C / T l M C  G R O U P  I G C T J  

2415062' JUL 68 
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SECTION 111 - APPROACH AND METHODOLOGY 

A.  Since the  cormencement of h o s t i l i t i e s  i n  Viet Nam i n  1965, both t h e  
Navy and A i r  Force have conducted seve ra l  evaluations of a i r - t o - a i r  mi s s i l e  
performance i n  combat operat ions.  Despite a plethora of recommendations 
d i r ec t ed  t o  improvements i n  performance - a number of which c o n s i s t e n t l y  
recur  in  consecut ive r epo r t s  - combat k i l l s  per numbers of mi s s i l e s  ex- 
pended remain below expected o r  des i red  leve ls .  

B. The scope of previous reviews/evaluations genera l ly  has been l imi t ed  t o  
examination of d i s c r e t e  areas  of i n t e r e s t / a c t i v i t y  such as: 

1. Test  and evaluat ion.  

a .  CONUS ( e . g .  Navy's ComOpTevFor p ro j ec t s  o r  USAF's "SPARROW 
SHOOT" ) 

b. Forward Area ( ~ e s t ~ a c )  ( e .  g .  USAF' s "COb3P.T SAGE". ) 

2 .  Training ( e .  g .  FIGAM; evalua t ions  of ~ e v ~ / l i ~ a r i n e  Corps t r a i n i n g  
f i r i n g s ) .  

3. Combat performance of s p e c i f i c  u n i t s  over s p e c i f i c  per iods of time. 
(e .g .  Navy's "Walker Report" of 3 J u l y  1968 covering combat performance of 

i' t he  USS W I C A  ( c v A ~ ~ )  and USS ENTERPRISE (cvaT-65) during May and June 
196E). 

4. Summary analyses of U.S. conbat performance in  Southeast  Asia ( e . € .  
WSEG's "RED BARON" P r o j e c t ) .  

5 .  Production eva lua t ion  ( e.g. Production Monitoring Tes ts  a t  
NavMisCen P t .  Mugu or FMSAEG eva lua t ions  of miss i le  rework programs a t  NARF 
Alameda and NARF   or folk) . 

None of t hese  addressed concurrent ly t h e  a i r c r a f t - m i s s i l e  f i r e  cont ro l -  
mi s s i l e  system across  t h e  complete spectrum of design, acqu i s i t i on ,  opera- 
t i ona l ,  and l o g i s t i c  processes/procedures which determine i t s  cha rac t e r i s -  
t i c s  and/or in f luence  i t s  performance. 

C .  Accordingly, t h i s  review was undertaken with two bas i c  premises f i rmly  
i n  the  fo re f ron t :  

1. There was a need t o  examine concurrently the complete spectrun; of 
inf luences on weapon system c h a r a c t e r i s t i c s  and performance i n  order  t o  
i d e n t i f y  those p r imar i ly  r e f l e c t e d  i n  combat r e s u l t s  while assess ing  the  
need for ,  and p r a c t i c a b i l i t y  of, changes/modifications. 

2. Improvement i n  the  combat c a p a b i l i t i e s  demonstrated t o  da t e  mani- 
f e s t l y  could not be achieved merely by doing b e t t e r  those th ings  now being 



done. The need f o r  new approaches and inriovations appeared s e l f - e v i d e n t ,  
c o n s i d e r i n g  t h e  con t inu ing  i n a b i l i t y  t o  achieve d e s i r e d  r e s u l t s  through t h e  
a t tempted implementation o f  r e c u r r i n g  reconrmendations. 

D .  An i n i t i a l  s t e p  was t h e  fo rmula t ion  of a  review p lan  p r e s c r i b i n g  a r e a s  
f o r  review and f a c t o r s  t o  be cons idered  i n  each. As can be  s e e n  i n  enc lo -  
s u r e  ( 1 )  t o  t h i s  Sec t ion ,  t h e  p l a n  encompassed f i v e  major a r e a s  of i n q u i r y ,  
each address ing  t h o s e  f u n c t i o n s  invo lved  dtlrlng t h e  s u c c e s s i v e  s t a g e s  corn- 
p r i s i n g  t h e  l i f e  c y c l e  of t h e  weapons system. Review o b j e c t i v e s  end scope 
were expressed  i n  terms o f  f i v e  b a s i c  quest ions:  

1. I s  i n d u s t r y  d e l i v e r i n g  t o  t h e  Navy a  high q u a l i t y  product ,  des igned 
and b u i l t  t o  s ~ e c i f i c a t i o n s ?  ( ~ u n c t i o n s / ~ a c t o r s :  D e s i ~ n .  Dsvelo~rnent .  

CI , - - L 

Produc t ion)  . 
2. Are F l e e t  s u p p s r t  o r g a n i z a t i o n s  d e l i v e r i n g  a  high q u a l i t y  p roduc t  

t o  t h e  C V l i ' s  and t o  t h e  forward a r e a  s i t e s  ashore?  ( F u n c t i o n s / F a c t o r s :  
S to rage?  !4aintenance, S u r v e i l l a n c e ,  Tes t ,  Repair ,  Trans fe r ,  I s s u e ,  L o g i s t i c  
S u p p o r t ) .  

3 .  Do sh ipboard  and squadron org-anizet ions  ( af lo t i t  and ashore )  l a ~ n c h  
an o p t i m a l l y  ready a i r c r a f t - n i s s i l e  syrter:? ( ~ u n c t . i o n s / ~ a c t o r s :  S to race ,  
Maintenance, Assembly, Tes t ,  Repair ,  Handling, Load ins ) .  

4. Does t h e  combat a i rc rew full:; understand and e x p l o i t  t h e  z a p a t i l i -  
t i e s  of t h e  a i r c r z f t - m i s s i l e  svstem? 

i 

a. ( c o r o l l a  q u e s t i o n )  I s  t h e  a i r c r e f t - m i s s i l e  system p r o p e r l y  
des igned and conf igured  f o r  t h e  a i r - t o - a i r  mission? 

( ~ u n c t i o n s / F a c t o r s  : Tra in ing ,  Readiness, Doctr ine ,  T a c t l c n ,  
Procedures,  Human Engineer ing,  Systems performance).  

5 .  I s  t h e  a i r - t o - a i r  m i s s i l e  systems r e p a i r  and rework program r e t u r n -  
i n g  a  q u a l i t y  p roduc t  t o  t h e  F l e e t ?  ( F u n c t i o n s / ~ a c t o r s :  Re a i r  vs  Rework, 
Engineer ing  and L o g i s t i c  Support ,  Funding, Qua l i ty  As sa rance  P . 
E. The n e x t  s t e p  invo lved  t h e  s e l e c t i o n  of f i v e  Task Leaders t o  c o o r d i n a t e  
and d i r e c t  t h e  rev5ew e f f o r t  i n  each of the  major a r e a s  o f  e n c l o s u r e  ( 1 ) .  
The fo l lowing  were s e l e c t e d  on t h e  b a s i s  of r e p u t a t i o n  a s  w e l l  8 s  q u a l i f i -  
c a t i o n  i n  t h e  p a r t i c u l a r  a r e a s  as  a  r e s u l t  of p r o f e s s i o n a l  t r a i n i n g ,  exper- 
i ence ,  and d u t y  assignments:  

Area 1: M r .  B. W .  Hays, NWC China Lake 
Area 2: M r .  W .  W .  West, MJC Corona Lab 
Area 3: Cdr. B. H. G i l p i n ,  USN, NavbcisCen P t .  I.:-lgu 
Aree 4: Capt.  M. H. Gorder, USIJ, 0pIJ~v ( o p  5 0 ~ )  
Area 5 : Mr. 0 .  C .  Robbins, NavAirSysCo.nRepPac 



These f i v e  Task Leaders,  p l u s  t h e  Rev5ew D i r e c t o r ,  formed t h e  Review Team. 
Task Teams were formed by Task Leaders t o  work i n  each a r e a  and were r e -  
f e r r e d  t o  by Task Team number ( v i z .  Task Team One, Task Team Two, e t c . )  

F. The f i r s t  meeting o f  t h e  Revtew Team was he ld  a t  t h e  Navzl M i s s i l e  Cen- 
t e r ,  P t .  Kugu on 8 August 1968. It had been d e t e r n i n e d  p r e v i o u s l y  t h a t  t h e  
a i r c r a f t - m i s s i l e  systems invo lved  i n  t h e  review were: 

1. F~H/J 
2. F ~ B / A E R O ~ A  
3. F ~ J / A W G ~ O  
4. AIM ~ D / E / E ~ / F  (SPARROW) 
5. AIM~B/C/D/D(SEN~I) ( SIDEWIIDER) 

The review e f f o r t  involved t h r e e  b a s i c  phases  t o  be afidressed more or  l e s s  
concur ren t ly :  t h e  c o l l e c t i o n  cf data ,  t h e  c o l l a t i o n  of t h a t  d a t a ,  and t h e  
e v a l u a t i o n  o f  t h e  d a t a  i n  o r d e r  t o  gcnera te  c o n c > ~ s i o n s  and recommenfiaticcs 
therefrom.  It w ~ s  ac reed  t h a t ,  wi th in  t h e  c o n s t r a i r i t s  o f  t ime and n;ar,power 
a v a i l a b l e ,  conc lus ions  2nd recommendations would be t r a n s l a t e d  t o  propos- 
a l s ,  p l ~ n s ,  schedules ,  and funding wherever p r a ~ t i c a b l e .  Th i s  l a t t e r  s t e p  
was deemed necessa ry  i n  o r d e r  t o  p a r t i c u l a r i z e  terr.s o f  r e f e r e n c e  and t o  
c a t a l y z e  t h e  impetus i t  was f e l t  would be needed f o r  e a r l y ,  a g g r e s s i v e  ac- 
t i o n  i n  some i n s t a n c e s .  Recognizing t h a t  t h e  Review Team had no execu t ive  
a u t h o r i t y ,  it was agreed,  a t  t h e  o u t s e t ,  t h a t  ider,s of s p e c i a l  m e r i t  o r  
t i m e l i n e s s  would b e  re layed ,  a s  generated,  t o  a p p r o p r i a t e  a u t h o r i t y  by t h e  
Review D i r e c t o r  f o r  c o n s i d e r a t i o n  i n  advance of t h e  Tern's f i n a l  r e p o r t .  

G .  Ifeshodology essayed invo lved  t h e  fol lowing:  

1. Data C o l l e c t i o n  

a. ~ r i e f  i c g s / l n t e r v i e w s  
b.  Review of e x i s t i n g  p e r t i n e n t  l i t e r a t u r e / r e p o r t s  . 
c .  F i e l d  V i s i t s  
d. Air- to-Air  M i s s i l e  System Syrnposi~m 

2.  Data  C o l l a t i o n  

a .  I d e n t i f i c a t i o n  of f a c t o r ( s )  o r  f u n c t i o n ( s )  involved i n  each 
r e v i e v  a r e a .  

b .  Organ iza t ion  of Task Teamis w i t h i n  ezc?, review a r e z .  

c.  Tssk Team development of cause  m d  e f f e c t  c o n s i d e r a t i o n s  a s  r e -  
l a t e d  t o  f a c t o r s / f u n c  t i o n s  involved.  

3.  Data  E v a l u a t i o n  and Generat ion of Recomexdat ions  

a .  Task Team e v h l u a t i o n  tin& recorn~endat  i ons 



b. Review Team coordination and review 
c. Review Direc tor  approval and consol idat ion 

H. As s t a t e d  previously,  t h e  foregoing e f f o r t s  moved forward more o r  l e s s  
concurrent ly.  Since the  Review Direc tor  had been a  member of t he  team in- 
volved with the  28 June-3 J u l y  1968 a i r - t o - a i r  mi s s i l e  review i n  t h e  USS 
AMERICA and USS ENTERPRISE, the in-depth review commenced e s s e n t i a l l y  a t  
t h a t  po in t .  P r i o i  t o  t he  f i r s t  meeting of t h e  Review Team a  f i e l d  v i s i t  
had a l ready  been made (by  the  Review Direc tor  and the  Task Four ~ e a d e r )  t o  
those  COhW F l e e t  Co.mands on both coasts  concerned wit.h a i r - t o - a i r  ~ i s s i l e  
t r a i n i n g .  This  v i s i t  s e t  t h e  p a t t e r n  f o r  o the r  v i s i t s .  ( v l z .  a  v i s i t  by 
t h e  Review Direc tor  t o  each of t he  s t a t i~ns / comrnands /~ l an t s / e t c .  assoc ia ted  - 
with a i r - t o - a i r  miss i le ry ,  accompanied, i n  each case, by the  Task Team 
Leader i n  t h e  p a r t i c u l a r  a rea  involved ( i . e . ,  Task Team One Leader f o r  
Industry,  Task  tea^ Three and Four Leaders f o r  CVA' s ,  Task Team Two Leader 
fo r  Weapon S ta t ions ,  e t c . ) ) .  Such v i s i t s  were followed up, where appro- 
p r i a t e  or necessary, by Task Team Leaders whose Task Teams ccnducted in-  
depth, on - s i t e  reviews and analyses .  A summation of t h e  s i t e s  v i s i t e d  dur- 
ing t h e  period 30  Ju ly -1  November appears i n  enclosure ( 2 )  t o  t h i s  Sect ion.  
The opportuni ty t o  observe, in te r roga te ,  compare, discuss,  and debate i n  
the  a c t u a l  operat ing env i rom~en t  was an indispens ib le  element of the  da t a  
f i nd in&/co l l a t i on  process and provided, as  wel l ,  t h e  perspec t ive  e s s e n t i a l  
t o  meaningful eva lua t ion .  

Br ie f ings ,  interviews,  and reviews of e x i s t i n g  documentation/reports 
proceeded concurrent ly with o ther  review e f f o r t s  as t h e  Review Team i 
a t tacked  t h e  problem of evs lua t ing  pas t  performance, program act ions,  and 
proposals  while  rerraining ab reas t  of cur ren t  developments i n  an extremely 
dynamic environment. 

An a i r - t o - a i r  m i s s i l e  system symposium a t  t h e  Naval lsiissile Center, P t .  
Mugu, during t h e  per iod  19-23 August brought toge ther  over 200 at tendees 
represent ing  t h e  complete spectrum of i n t e r e s t  and/or d i r e c t  p a r t i c i p a t i o n  
i n  a l l  phases of a i r - t o - a i r  miss i le ry :  Industry,  F lee t ,  Shore Es tab l i sh-  
ment, and Marine Corps. The primary objec t ive  of t he  symposium was t o  
i d e n t i f y  problems and reach concurrence on t h e i r  de f in i t i on .  No r e a l  a t -  
tempt was made t o  so lve  p rob lem then iden t i f i ed ,  although recornrnendati ons 
f o r  so lu t ions  f requent ly  evolved as a  n a t u r a l  consequence of symposium 
proceedicgs.  Pr imari ly ,  however, the  synposium f i l l e d  out t he  review ma- 
t r i c e s  f o r  t h e  Task Leaders whose chore it then became t o  analyze and 
eva lua te  t h e  s l i g h t l y  over 200 problems i d e n t i f i e d  and t o  develop and re -  
f i n e  problen s o l u t i o n s .  

Shor t ly  a f t e r  t h e  syrrposium, t h e  three  p r i n c i p a l  cont rzc tors  - McDon- 
n e l l ,  Westinghouse, and Raytheon - formed a  coordinated management and 
engineering team t o  develop and r e f ine  indus t ry ' s  r o l e  in so lu t ions  t o  the  
problems involved t o  advise and a s s i s t  t h e  Review Team, a s  required. 
This  tern, - a  notably dedicated and objec t ive  group - fu ic t ioned  most 
e f f e c t i v e l y  t h r o u g h o ~ ~ t  t h e  review period. Other cont rac tors  involved, a s  



well,  cooperated unreservedly s o  t h a t  required inputs  from indus t ry  were 
r e a d i l y  ava i l ab l e  a t  a l l  t imes. 

Task teams worked indiv' idually - with occasional  phone o r  personal  con- 
t a c t s  as  required f o r  coordinat ion o r  consol idat ion of func t ions  - u n t i l  
8 October. A t  t h a t  po in t  a  meeting of the Review Team was held a t  the  
Naval Mis s i l e  Center P t .  Mugu t o  check progress,  t o  v e r i f y  t h a t  a l l  problem 
areas  were being covered, and t o  check, f i n a l l y ,  , f o r  dupl ica t ion  of e f f o r t  
o r  improper emphasis. Only minor adjustments were requi red  and Task Teams 
proceeded on a schedule d i r e c t e d  t o  review wrap-up i n  e a r l y  November. 

During t h e  period 4-8 November the  Review Team held  i t s  f i c a l  sess ions  
a t  t h e  Naval Mis s i l e  Center, P t .  Mugu f o r  purposes of coordinat.ion and re-  
view of t h e  f ind ings  of each of t he  f i v e  Task Teams. The indus t ry  team 
previously mentioned was ava i l ab l e  a t  P t .  Mugu throughout t h e  week i n  a  
consul tan t  capaci ty and provided a  f i n a l  up-date on some of  t h e  t echn ica l  
and f i s c a l  da ta .  

I. A very r e a l  problem f o r  t h e  Review Team throughout t h e  period of i t s  
e f f o r t s  was the  d i f f i c u l t y  i n  remaining abreas t  of t he  almost d z i l y  changes 
t o  p rog rm~s  during t h e  course of the  review. For t h i s  reason, an attempt 
was made t o  t a i l o r  conclusions and recommendations t o  f i t  bas ic  problem 
so lu t ions  r a t h e r  than t o  produce de ta i led ,  t echnica l ,  eng inee r i r ,~ ,  and 
f i s c a l  t r e a t i s e s .  

J. As a f i n a l  note, t h e  Review Team could have had no g r e a t e r  i ncen t ive  t o  
press  i t s  e f f o r t s  t o  conclusion therl by observing t h a t  between t h e  f i r s t  
meeting of t he  Team ( on 8 ~ u ~ u s  t )  and the  l a s t  ( on 8 ~overnber)  t h e  Navy 
f i r e d  an add i t i ona l  12 SPARROWS (MM~E ' s )  and 1 2  SIDEWINDERS (PJWD'S) i n  
combat wi th  a  ne t  y i e l d  of 2 M I G  k i l l s  : both t o  SIDEWIhDER's. 

Enclosure ( 1) : Review P lan  
Enclosure ( 2 )  : V i s i t s :  30 J u l y  - 1 November 1968 



I. Question 
1. Is indus t ry  de l ive r ing  t o  the  Navy a  high q u a l i t y  product, de- 

s igned  and b u i l t  t o  spec i f i ca t ions?  
A. Areas of Inqui ry  

1. Contract ing - .Production 
a .  Philosophy of cont rac ts  

( 1)  Performance 
(2) Spec i f i ca t ions  ( ~ a v y  ~ e s i ~ n )  

b. Cost cons idera t ions  
( 1)  Fixed p r i c e  vs. cos t  p lus  

( a )  Development 
( b )  Prototype p r o & ~ c t i o n  
( c )  Production 
(d)  Tra in ing  

( 2)  Contract  Management 
c .  Respons ib i l i t y  - Overal l  Prograrr, Management 

2. Design and Development 
a .   requirement,^ and Spec i f ica t ions  
b. Goals vs achievements 
c. Deviat ions 
d. Contractor  - Navy in t e r f ace  

3. Production w 

a.  Performance 
b. Q u a l i t y  Assurance 
c .  Fac tory  Acceptance Tests (by industry) 

(1) C r i t e r i a  
( 2 )  Procedures 
( 3 )  V a l i d i t y  
( 4 )  S p e c i f i c a t i o n  r e spons ib i l i t y  

d. Production Evaluatior? Tests  (by  ~ a v y )  
( 1 )  C r i t e r i a  
( 2) Procedures 
( 3 )  V a l i d i t y  
( 4 )  S p e c i f i c a t i o n  r e spons ib i l i t y  

e .  Government monitoring 
B. ~ o r o l l a r y / ~ e l a t e d  Considerations 

1. Systems In t eg ra t ion ,  Checkout, and T e s t  
2. F a c i l i t i e s  
3. Personnel:  Ava i l ab i l i t y ,  Training, and Experience 
4. ~ o c u m e n t a t i o n / ~ a t a  Maintenance 
5 .  Configurat ion Control  
6 .  Impact of Modification Programs - Management Control  
7.  Feedback - F l e e t ;  Weapon F a c i l i t i e s ,  e t c .  
8. Waivers, Deviations,  a ~ d  Ka te r i a l  Review Board (MRB) Actions 
9. Vendor Qua l i f i ca t ion  

ENCLOSURE ( 1) 



10.  Schedules,  Fundinc, and p e n a l t y  p r o v i s i o n s  
11. Superv i s ion  and Mana~err~ent 
12. DOD - I n d u s t r y  I n t e r f a c e s  
1 .  Procurement Regula t ions  and Procedures  
14. R e l i a b i l i t y  of Produc t  

11. Question . 
1. Are F l e e t  s u p p o r t  o r g a n i z a t i o n s  d e l i v e r i n g  a h igh  q u a l i t y  

product  t o  t h e  CVA's and t o  t h e  forward a r e a  s i t e s  ashore?  
A. !.reas of I n q u i r y  

1. RFI Assembly 
a .  Procedures  

( 1) Where developed 
( 2) Coord ina t ion  an5 f o l l m - u p  

b. S t a n d a r d i z a t i o n  
c.  Q u z l i t y  Assurance 
d .  1 n s P e c t i o n / ~ c c e p t x n c e  

2.  L o ~ % s t i c  P i p e l i n e  
a. Ashcre 

(1)ansf e r  
( 2 )  S t o r a g e  
( 3 )  S u r v e i l l a a c e  
( 4 )  T e s t ,  Maintenance, and Repair  
( 5 )  tQual i ty  Assurance 
(6) I s s u e  

b .  A f l o a t  
m a n s f  e r  
( 2 )  S t o r a g e  
( 3 )  S u r v e i l l a n c e  
( b )  Test ,  Maintenance, and Repa i r  
( 5 )  Q u a l i t y  Assurance 
(6) I s s u e  

B. ~ o r c l l a r i - / k e l a t e d  Cons idera t ions  
1. Sys terns I n t e g r a t i o n ,  Checkout, and T e s t  

Trairi lng 
Docirmentation 
S a f e t y  
Impact of IJlodificatlon Programs 
R e l i a b i l i t y  
L i f e t i m e  and Cycle  S p e c i f i c c  
Packinc, Shipping,  and Handllng 
Support  
a .  P a r t s  
b. T e s t  ~ ~ u i p m e n t / ~ a l i b r a t i o n  
c .  Pe rsonne l  
d .  F a c i l i t i e s  
S t a n d a r d i z a t i o n  
I n s p e c t i o n  and Eva lua t ion  
S u p e r v i s i  on and Mvlagernent 



1 .  Pol icy  d i r e c t i o n  
14. S tockpi le  t o  t a r g e t  sequence 
15. TYCOM and NASC/NOSC/NAVSHIPS i n t e r f aces  f o r  l o g i s  t i c s  flow 

and maintenance management 

111. Quest ion 
1. Do shipboard and squadron organizations ( a f l o a t  and ashore) 

launch an opt imally ready combat a i r c r a f t - m i s s i l e  system? 
A. Areas of Inqu i ry  (CVA and ~ a v a l h a r i n e  Corps A i r  s t a t i o n )  

1. St r ikedarn  and Storage  
2. Maintenance, Test,  and Repair 
3 .  Assembly 
4.  Handling 
5 .  Loading 

B. ~ o r o l l a r ~ / ~ e l a t e d  Considerations 
1. Systems I n t e g r a t i o n ,  Checkout, and Tes t  

Tes t  ~ h i l o s  ophy 
Qual i ty  Assurance 
Inspec t ion  and Evaluat ion 
Lifet ime and Cycle Spec i f i c s  
Sa fe ty  (HERO, e t c . )  
Training 
a. Formal (schools ,  e t c . )  
b. OJT 
c. D r i l l s  
Documentation 
a .  Maintenance, Test ,  and Repair 
b.  Training and Other 
c. Check-off L i s t s  
d. Records and r epor t s  
Support 
a. Parks 
b. $qt ~ ~ u i p r n e n t / ~ a l i b r a t i o n  
c. ..f&&ing and Loading Equipment 
a:'..*?sonnel ( ~ e c h .  reps. ,  e tc . )  
e.  F a c i l i t i e s  
f .  Tools and Other Auxiliary Equipment 
S tandard iza t ion  
Elec t ronagnet ic  Compatibi l i ty  
Impact of Modif icat ion Programs 
Design Def ic ienc ies  
Supervis ion and Management 
S tockpi le  t o  t a r g e t  sequence 
Management of  a s s e t s  
a. Mater ia l  
b. Personnel 
Shipboard maintenance and supply systems 



I V .  Questions 
1. Does t h e  combat aircrew f u l l y  understand and e x p l o i t  t h e  capa- 

b i l i t i e s  of t h e  a i r c r a f t - m i s s i l e  system? 
2. Is t h e  a i r c r a f t - m i s s i l e  system proper ly  designed and configured 

f o r  t h e  a i r - t o - a i r  mission? 
A. Areas of Inqu i ry  

1. Training and Readiness 
a. P i lo t s /RIOts  

(1) ~ r L u n d  
( 2 )  A i r  

b. ~ r o u n d / ~ e c k  Crews 
c. Ma te r i a l  Readiness 
d. F a c i l i t i e s  and Services  

2. Doctrine 
a .  NATOPs 
b. Squadron 
c. A i r  Wing 
d.  Rules of Engagement 

3. Tac t ics  and Procedures 
a. P r e - f l i g h t  checks 
b. I n - f l i g h t  c h e ~ k s / ~ r o c e d u r e s  
c. F i r i n g  envelopes 

4. Human ~ n ~ i n e e r i n ~ ?  
a. Switchology 
b. Cockpit c6nfiguration/instrumentation 

5. System Performance 
a.  I l l umina t ion  Requirements 
b. Dead Time 
c. Maneuvering Res t r i c t i ons  
d. F i r i n g  Envelopes 
e .  Countermeasures 
f .  Electromagnetic Compatibility 

6. Training Targe t  ~ ~ s t e m s / ~ i d s  
a.  A v a i l a b i l i t y  
b. Adequacy 
c. Performance 

B. Corol la ry  Considerat ions 
1. Systems In t eg ra t ion ,  Checkout, and Tes t  

Inspec t ion  and Evaluat ion 
Documentation 
S a f e t y  
Impact of Modification Programs 
~ i s s i o n / ~ e r f o r m a n c e  Records 
~ t a n d a r d i z a t i o n / ~ r o s s  F e r t i l i z a t i o n  
Design Def ic ienc ies  
Syl labus Requis i tes  vs. Time Available 
Fighter-bomber vs. Fighter ,  only employment 
Configurat ion 
Leadership 



1 .  Experience 
14. R e l i a b i l i t y  and Operabi l i ty  
15. Assets  Management 
16. S tockp i l e  t o  Target  Sequence 

V. Question 
1. I s  t h e  a i r - t o - a i r  m i s s i l e  system ( m i s s i l e s  - and a i r c r a f t )  re -  

p a i r  and rework program re turn ing  a qua l i t y  product t o  t he  
F l e e t ?  

A. Areas of Inqui ry  
1. Repair Program 

a .  C r i t e r i a  - component l i f e t i m e  
b. Procedures adequacy - Publ ica t ion  adequacy 
c .  Su p o r t  

(lf' P a r t s  
( 2 )  Test  ~ ~ u i p m e n t / C a l i b r a t i o n  
( 3 )  Tools 
( 4 )  Personnel  

a  A v a i l a b i l i t y  - 
b S k i l l s  and Training 

( 5) F a c i l i t i e s  
d. Work Load ( ~ n c l u d e  A i r  ~ o r c e )  
e. Qua l i t y  Assurance ( v e r i f i c a t i o n  of product process and 

p a r t s  q u a l i t y )  
f .  System In t eg ra t ion ,  Checkout, and Tes t  
g. I s s u e  
h. Acceptance Tes ts  
i. Management 
j .  Sa fe ty  

2. Rework Program 
a. C r i t e r i a  

( 1 )  Component l i f e t i m e  ( replacement) spec i f i c s ,  p a r t s  
q u a l i t y  

Procedures 
Support 
( 1 )  P a r t s  
( 2 )  Tools 
(3)  Tes t  ~ ~ u i p r n e n t / C a l i b r a t i o n  
( 4 )  Personnel 

a  A v a i l a b i l i t y  - 
b S k i l l s  and Training 

( 5 )  F a c i l i t i e s  
Work Load 
Qual i ty  Assurance 
Systems In t eg ra t ion ,  Checkout, and Tes t  
I s s u e  
Acceptance Tes t s  
Management 
S a f e t y  



B. Corollary Considerations 
1. Training 

Documentat ion 
Safety 
Impact of Modification Programs 
Standardization 
Desigp Deficiencies 
Lifetime and Cycle Specifics 
Schedules and Funding 
Re l iab i l i ty  of product - components and system 
Stockpile t o  t a rge t  sequence 
Engineering support by other a c t i v i t i e s  
Records and reports  
Checkout of modification programs 
Comparison of rework - mil i tary  vs contractor 



VISITS : 3 0  JULY - 1 NOVEMBER 1968 

Type Commanders CVA's ( a l l  deployed) NAS ' s  ( ~ o n t  'd) 

F O ~ S T A L *  
INDEPENDENCE++ 
HANC OCK 
INTREPID 
CORAL SEA 
AMERICA 
CONS TELLATION 

Cec i l  F i e l d  
Jacksonvi l le  
Key West 
Cubi P t .  

NARF ' s 
Norfolk 
Jacksonvi l le  
Key West 
Caribbean 
Alameda 
Miramar 

Alameda 
NAVAI RSYSCOMREPS North I s l a n d ,  

Cherry Poin t  
Lant Norfolk 
Pac 

Other F l t  Coms. 
Ranges Weapon S ta s .  

CincPacFlt 
CTF 77 
ComSixthFlt* 
ComCarDiv 1 
ComCarDiv 2 
ComCarDiv 3 
ComCarDiv 7 

PMR Concord 
fiFWR S e a l  Beach 

Fal lbrook 
Y orktown 

'CVW'S/RCVW'S NAD Crane 
Indian  Head 

A l l  NavMag Subic 

Tech. Tra. Comds. 
Indus t ry  

CNATECHTRA 
CONAMTRAGRU 
CONTTCMemp h i  s 
CONTCC Jacksonv i l l e  

China Lake 
Corona 
P t .  Mugu 

Raytheon 
Wes tinghouse 
McD onnel l  -D ougl a s  
Ling Temco Vought 
Aerojet  
Rocketdyne 
Hughes 

OTHER 

Third MAW 
MCAS E l  Toro 
MCAS Yuma 
Second MAW 
MCAS Beaufort  
MCAS Cherry P t .  

DepComFairWes tPac 
NWEF 
6400 Tes t  Sq. (USAF) 
FMSm 
VFl 01 
vc5 
vc8 

Alameda 
Miramar 
Oceana 

% i s i t  t o  S i x t h  F l e e t  by Speci a1  N A V A I R S Y S C O M / I ~ ~ U S ~ ~ ~ / A ~ ~ L ~ ~ ~  Team 
Reporting t o  Review Direc tor .  
\ '. 
t 
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SECTION IV - SUMMARY REPORT 

A. General Findings 

There i s  always a  hope, i n  undertaking a  review of t h i s  nature,  t h a t  
t he re  w i l l  be  uncovered a  few major discrepancies  s o  c r u c i a l  t o  systems 
performance tha$ t h e r e  i s  l i t t l e  question t h a t  co r r ec t ive  ac t ion  w i l l  
achieve, a t  once, a  r ead i ly  measurable, quantum improvement i n  performance 
and c a p a b i l i t i e s .  Such was not t o  be the  case, however, and as  t h e  review 
proceeded, it became c l e a r  t h a t  t he  road t o  improvement l a y  through a vir- 
t u a l  jungle of problems: some r e a d i l y  and e a s i l y  solvable;  o thers  requi r -  
ing  more funds, more time, g rea t e r  e f f o r t  and sus ta ined  perseverance and 
follow-through. 

I n  sub-paragraph B, which follows, conclusions and recommendations a r e  
sub-divided i n t o  major func t iona l  categories .  As a  preface t o  t h a t  pre- 
sen ta t ion ,  t h e  following overview of the  f ind ings  i n  each of t h e  areas of 
review a c t i v i t y  should provide a  b e t t e r  apprec ia t ion  of t h e  magnitude and 
scope of t he  coordinated program which t h e  Navy must prosecute i f  des i red  
improvements i n  cu r r en t  combat c a p a b i l i t i e s  of a i r - t o - a i r  mi s s i l e  systems 
a r e  t o  be r ea l i zed :  

1. Indus t rv  

One of t he  bas i c  t e n e t s  of present  day contract ing p h i l o s o ~ h y  i s  
t h a t  " f ixed  pr ice"  types of development con t r ac t s  r e s u l t  i n  savings t o  t h e  
Government as  compared t o  "cos t  plus" types.  Despi te  bonus and penal ty 
clauses,  and o ther  con t r ac tua l  provisions, h i s t o r y  shows t h a t  a  development 
program genera l ly  cos t s  t h e  Government whatever t he  cos ts  ac tua l ly  are:  i f  
not i n  d o l l a r s  ( a s  i s  u sua l ly  t he  case),  then i n  time, or  i n  t h e  qua l i ty  of 
t h e  f i n a l  product .  Since analyses a r e  seldom made of t h e  addi t iona l  f i s c a l  
ou t lay  requi red  of t he  Government t o  co r r ec t  t h e  main ta inabi l i ty  and r e l i -  
a b i l i t y  problems c rea t ed  by a  f i xed  p r i c e  development e f f o r t ,  t he  f i x e d  
p r i c e  con t r ac t  r e t a i n s  i t s  p r e f e r r e d  s t a t u s .  ~ n q u e s t i o n a b  - 

hilosophy i s  a  prime f a c t o r  i n  t he  present  performance of t he  Navy's a i r -  
$0-air mi s s i l e s  and t h e i r  assoc ia ted  a i r c r a f t  mi s s i l e  con t ro l  systems. 
/ 

While p ro t ec t ion  of h i s  reputa t ion  i s  a  prime motivation f o r  a  
responsible  cont rac tor ,  h i s  s tock holders  i n s i s t  t h a t  he hew a l i n e  which 
provides an acceptable  ( b u t  not an except ional)  design and, during t h e  pro- 
duct ion process,  holds expenditures on q u a l i t y  control/assurance t o  a  nom- 
i n a l  minimum requi red  t o  ' s e l l '  t he  product t o  t h e  Government representa-  
t i v e  a t  t h e  p l an t .  Thus, t h e  Government, i n  t h e  in t e rp l ay  of p r o f i t  incen- 
t i v e s  versus high i n t e g r i t y  image, ge t s  u sua l ly  only what it i s  ab le  t o  
spec i fy  i n  d e t a i l  and fund adequately. By and large,  indus t ry  w i l l  produce 
a s  'h igh '  a "high q u a l i t y  product" as i s  requested and funded. The Navy 
m u s t  be more s ~ e c i f i c ,  however, i n  def ining s y s t e m  werformance require-  
ments and i n  s t a t i n g  q u a l i t y  requirements, no t  q u a l i t y  goals.  - - 

"-- 



Bet te r  a i r - to-a i r  miss i le  systems can and should be produced by in-  
dustry with added a t t en t ion  t o  the  following areas which a r e  addressed, i n  
depth, i n  the  Appendices t o  t h i s  repor t ;  notably, Appendix I: 

Program Management 

Contractor/Government Representative In ter faces  
R e l i a b i l i t v  Proarams 
Environmental Test Plans 
Production Monitoring Tests w 

Second Source Considerations 
Program Change Control Response and Actions 

2. F l e e t  Support Organizations 

Primary among those a c t i v i t i e s  scrut inized i n  the  F lee t  support 
area were t h e  Naval Weapons S ta t ions  which process and handle a i r - to -a i r  
miss i les  : NWS ' s Concord, Fallbrook, Yorktown, and the  Naval Magazine, 
Subic Bay, R.P. The r o l e  of the  ammunition ships (AE's and AOE's), while 
an important one, has very l i t t l e  ( i f  any) influence on weapons system 
performance s ince  the  functions involved are almost exclusively passive i n  
nature ( i. e. transshipment, dead storage, and t r ans fe r ) .  About 40 discrep- 
ancies were i d e n t i f i e d  i n  the  following major categories:  

a. Management - The organization of the  Navy Material  Command with 
the  consequent d issolu t ion  of the  Bureau-of Naval Weapons created severa l  
in te r face  problems between the  Naval A i r  Systems Command and the  Naval 

(: 
Ordnance Systems Command - a l l  of which have not ye t  been resolved. A i r -  
t o -a i r  miss i les  a r e  being handled and processed i n  the  Naval Weapons Sta-  
t ions  i n  accordance with a combination of NAVAIR and NAVORD d i rec t ives  
which need t o  be reduced t o  a common baseline. 

b. Maintenance - Air-to-air  missi les  a r e  unique i n  the  air-launched 
miss i le  family i n  t h a t  they a r e  subjec t  t o  r e p e t i t i v e  cycling through the  
c a r r i e r  deck/forward area runway. There i s  a need t o  e s t a b l i s h  a three-  
l e v e l  maintenance system f o r  miss i les  qu i t e  s imi lar  t o  t h a t  employed f o r  
a i r c r a f t  i n  order t o  reduce the  s i z e  of the  missi le  p ipel ine  (now about 3l$ 
of the  AIM-? inventory), t o  improve on a ''mean down time" (ranging from 
270-296 days f o r  an AIM-7 guidance and control u n i t  returned t o  CONUS f o r  
repai r ) ,  and t o  improve overa l l  miss i le  r e l i a b i l i t y .  

c. Surveil lance - A key element of any program t o  improve missi le  
r e l i a b i l i t y  i s  a survei l lance  program t o  maintain a current  assessment of 
the  miss i l e  inventory and t o  i d e n t i f y  and i s o l a t e  problem areas. A s a t i s -  
fac tory  program does not ex i s t ,  ostensibly because of the  lack of a j u s t i -  
f i ed  urgency t o  d a t e  and a lack  of f'unds. 

d. General Logist ic  Support - Numerous problems e x i s t  with publi- 
cations, t e s t  equipment, miss i le  containers, personnel t ra in ing,  and other 



support elements gene ra l ly  assoc ia ted  with m i s s i l e  l o g i s t i c s .  These a r e  
addressed i n  d e t a i l  i n  Appendix 11. 

3 .  squadron/s hipboard Performance 

This has been t h e  most commonly examined element of a i r - t o - a i r  mis- 
s i l e  system performance i n  Navy reviews conducted s ince  Apr i l  1965. 
Analyses of  c6mbat encounters i n  Southeast Asia c l e a r l y  e s t a b l i s h  SPARROW 
performance a s  t h e  primary problem. For t h a t  reason, t h i s  review devoted 
major energ ies  t o  t h a t  system. Despite i t s  super ior  combat performance, 
however, problems wi th  SIDEWINDER do, of course, e x i s t  a s  exemplified by 
t h e  cu r r en t  AIM-9D breakup problem. SIDEWINDER, therefore ,  received i t s  
f a i r  share  of a t t e n t i o n .  

The key func t ions  involved i n  t h i s  a r ea  are:  storage, t e s t ,  main- 
tenance, r epa i r ,  assembly, handling and loading. Problems discussed i n  de- 
t a i l  i n  Appendix I11 and elsewhere i n  t h i s  r epo r t  cover t h e  following e i g h t  
major a reas  : 

a. Manninc and Training - The manning and performance of t h e  Attack 
C a r r i e r s  ( C V ~ S )  m i s s i l e  shops, and maintenance and loading crews s u f f e r  
from the  o v e r a l l  shortage of s u i t a b l y  q u a l i f i e d  and r a t e d  e n l i s t e d  person- 
n e l .  While t h e  experiecce l e v e l  i n  a i r - t o - a i r  mi s s i l e ry  i s  t h e  h ighes t  it 
has ever been, for r ia l  m i s s i l e  system t r a i n i n g  i s  s t i l l  l a r g e l y  a 'boot- - - 

1 , s t r a p '  operat ion i n  many areas .  The Review Tern concludes t h a t  an overhaul 
of t r a i n i n g  p o l i c i e s  and methodologies i s  required i n  order t o  d i s t i n g u i s h  
between ' t r a i n i n g '  and 'educat ion '  and t o  exp lo i t  more f u l l y  t he  p o t e n t i a l  
and u t i l i t y  of today ' s  Recrui t ,  who i s  t h e  b e s t  i n  naval h i s tory .  

b. Documentation - The complexity of cu r r en t  equipment, such a s  the  
AN/AwG-10 m i s s i l e  con t ro l  system i n  t h e  F~J, and the  number and complexity 
of support equipments requi red  t o  maintain them, present  major ( a s  y e t  un- 

. resolved)  problems i n  t h e  currency, adequacy, accuracy, presenta t ion ,  and 
a c c e p t a b i l i t y  of t echn ica l  information f o r  maintenance and operat ions.  I n -  
genui ty and innovation must be t h e  themes f o r  urgent  ac t ions  i n  t h i s  c r u c i a l  
area.  

c. Inspec t ions  - Among the  other  ac t ions  considered, a more f o r -  
malized inspec t ion  system f o r  deploying CVA's and f i g h t e r  squadrons, with a 
f u l l y  a r t i c u l a t e d  p lan  f o r  subsequent follow-up, i s  o f fe red  as  one of t h e  
more important recommendations of t h e  Review Team. 

d. Tes t  Philosophy - Lack of user  confidence i n  ove rz l l  system r e -  
l i a b i l i t y  d i c t a t e s  p re sen t  shipboard t e s t  philosophy f o r  t h e  elements of 
t h e  a i r - t o - a i r  m i s s i l e  system.- Real r e l i e f  w i l l  come only t h r o w h  b e t t e r  
demonstrated r e l i a b i l i t y  which, i n  turn,  i s  dependent upon t h e  q u a l i t y  con- 
t r o l ,  maintenance, and su rve i l l ance  programs recommended elsewhere here in .  
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e. S a f e t y  - Safe ty  requirements a r e  f requent ly  i n  c o n f l i c t  with 
opera t iona l  requirements, i f  not contradictory and confusing per se.  The 
neces s i ty  f o r  sound d i r e c t i o n  i n  t h i s  area f u l l y  j u s t i f i e s  t h e  conduct of 
a complete Air-to-Air Mis s i l e  Sa fe ty  Review along the  l i n e s  of those here- 
t o f o r e  confined mostly t o  'nuclear weaponry. 

f .  Logis t ic  Support - Numerous "horse shoe and na i l "  problems , 
e x i s t  i n  t h i s  a rea  and a r e  discussed i n  depth l a t e r  herein.  

g. Support Equipment - The need f o r  b e t t e r  planning and d i r ec t ion  
of the development, procurement, t ra in ing ,  and maintenance e f f o r t  f o r  sup- 
po r t  equipment has long been admitted. As i n  numerous o the r  areas ,  l a w  
funding p r i o r i t i e s  have impeded progress t o  date .  

h. Po l i cy  - Among the key pol icy  changes needed i s  one which em- 
phasizes  t h e  ma in t a inab i l i t y  and r e l i a b i l i t y  of m i s s i l e  sys  terns, possibly 
even a t  t he  occasional  expense of 'n ice  t o  have' performance improvements. 
I t  i s  r e l evan t  t o  note  t h a t ,  de sp i t e  continuing emphasis on performance 
improvements t o  the semi-active radar  mi s s i l e  system over t h e  years,  over- - 
a l l  system r e l i a b i l i t y  has remained r e l a t i v e l y  cons tan t  a t  an unacceptably - 
low l e v e l .  

4. Airborne Performance 

Analysis of a i rborne  performance viewed the  m i s s i l e  system a t  t h ree  
p r i n c i p a l  s t ages  along i t s  l o g i s t i c s  and opera t iona l  flow. For the SPARROW c 
system a t y p i c a l  p re sen ta t ion  of performance da t a  i s  a s  follows: 

New 1 ~ l e e t ~  

Production COWS 

I AMCS 87 57 Cannot d i s t i ngu i sh  
m i s s i l e  f a i l u r e  

I1 Miss i l e  .82 65 from AMCS f a i l u r e .  

111 (I X 11) - 72 037 -34 
( ~ r o d u c  t ) 

I V  Misf i r e  98 87 -75 

V Aircrew 99 96 .C8 

VI Fuzing .81 73 .74 

Tot a 1  57 23 13 

b 4 T  da ta  from NAVMISCEN 
2 ~ ~ A R R ~  shoot da t a  from FMSAM; 
3 " ~ e d  Baron" d a t a  augmented wi th  l a s t  Navy f i r i n g s .  - 



. 
Such analyses are  important i n  a resource-limited world s ince  they 

help i n  i s o l a t i n g  those areas where t h e  investment of funds and e f f o r t  w i l l  
most importantly influence performance improvements. From the  above, th ree  
areas susceptible t o  e a r l y  a t tack  emerge a t  once: 

a. Missi le  cont ro l  system maintenance and r e l i a b i l i t y .  
b. Aircrew performance i n  combat. 
c. SPARRW motor f i r e .  

As a corol lary  consideration, miss i le  guidance and fuzing r e l i a b i l i t y  i m -  
provements a r e  indicated, provided they ca)l be achieved by r e l i a b i l i t y  
improvements ( i n  preference t o  design changes) i n  a missi le  out of produc- 
t i o n  (AIM-'/E) o r  approaching the  end of production (AIM-7~2). This i s  not  
t o  say t h a t  miss i l e  guidance and f'uzing improvements a re  not needed. It 
i s  submitted, however, t h a t  other  act ions may r e s u l t  i n  e a r l i e r  and more 
s ign i f i can t  performance gains. 

With the  foregoing i n  mind, the  following avenues t o  performance, 
maintainabil i ty,  and r e l i a b i l i t y  improvements were explored: 

a. Training and Readiness - A key i ssue  i n  t h i s  area i s  the  com- 
mitment of f i g h t e r  squadrons t o  air-to-ground missions i n  Southeast Asia 
and the  consequent d i lu t ion  of a i r - to -a i r  t r a in ing  and read: 7ness. Of near  
equal importance is  the  a v a i l a b i l i t y  of t r a in ing  f a c i l i t i e s  and t r a in ing  

L 
asse ts .  Pas t  major r e l i ance  on R&D ranges f o r  miss i le  t r a in ing  exercises 
has exacted i t s  t o l l  no l e s s  than t h e  unavai labi l i ty  of missi le  t r a in ing  
allowances and su i t ab le  airborne t a rge t s .  Realizat ion of.improved aircrew 
performance should be poss ib le  through increased miss i le  and t a rge t  allow- 
ances, b e t t e r  range f a c i l i t i e s ,  more r e a l i s t i c  a i r  combat maneuvering 
t ra in ing,  a concentrated e f f o r t  on a i r c r a f t  miss i le  system qua l i f i ca t ion  
( a s  well  as  aircrew f i r i n g  qua l i f i ca t ion) ,  and improved t a c t i c s  and doc- 
t r ine .  A l l  a r e  discussed in  Appendix IV. 

b. Missi le  Envelopes - Numerous miss i les  f i r e d  i n  combat have 
missed because they were f i r e d  out of envelope a t  law a l t i t u d e  against  a 
r e l a t i v e l y  small maneuvering t a r g e t  by a U.S. f i g h t e r  a i r c r a f t  with a mis- 
s i l e  cont ro l  system computer mechanized fo r  a high a l t i tude ,  non-rnaneuver- 
ing bomber. Considerable progress has been made i n  defining missi le  en- 
velopes f o r  t h e  environment t y p i c a l  of a Southeast Asia f ighter-vs.-f ighter  
encounter. More needs t o  be  done. 

c. Human Engineering - By and large, U.S. f igh te r  p i l o t s  have been 
required t o  f i g h t  a "heads-up" engagement i n  Southeast Asia with a "heads- 
down" system. This i s ,  of course, pa r t i cu la r ly  t r u e  f o r  the  ~ 4 .  Cockpit 
rearrangement, coupled wi th  added provisions f o r  missi le  envelope i d e n t i f i -  
ca t ion  a t  l o w  a l t i tude ,  a r e  e i t h e r  under ac tual  evaluation o r  a re  being 
considered. 



d. Performance Evaluat ion - Accurate eva lua t ion  of mi s s i l e  f i r i n g  
r e s u l t s  i s  c r u c i a l  t o  t r a i n i n g  progress  and systems performance improve- 
ment ac t ions .  Improvements i n  present  da ta  c o l l e c t i o n  techniques is ur-  
gen t ly  required.  Telemetry f o r  - a l l  f i r i n g s  - t r a i n i n g  and combat - i s ,  a s  
ye t ,  a l a r g e l y  unexploi ted t o o l  i n  t he  Navy. 

e. Design - Obviously, some balance must be s t ruck  between those 
design improvements'essential t o  performance requirements and those  a f f ec t -  
i n g  ma in t a inab i l i t y  and r e l i a b i l i t y .  Because of t he  c r i t i c a l  import of 
conf igura t ion  across-the-board, t h e  Review Team f e e l s  t h a t  configurat ion 
f r eezes  m s t  be i n s t i t u t e d  a s  e a r l y  a s  prac t icable .  Appendix I V  contains 
conf igura t ion  f r eeze  recommendations f o r  t he  AERO lA, AWG-10, AIM 7 ~ / ~ 2 ,  
and t h e  AIM ~ B / c / D .  The s p e c i f i c  primary goal  is improved r e l i a b i l i t y  a t  
t h e  expense, if necessary, of o the r  than absolu te ly  e s s e n t i a l  performance 
improvements. Obviously, such important co ro l l a ry  b e n e f i t s  as  up-to-date 
documentation, b e t t e r  t r a in ing ,  s tandardized maintenance and rework proce- 
dures, and s t a b i l i z e d  t a c t i c a l  doc t r ine  w i l l  accrue a s  n a t u r a l  by-products. 

5. Rework Program 

Eu'aval A i r  Rework F a c i l i t i e s  (NARF'S) t u rn  out a product ( a i r c r a f t ,  
m i s s i l e  c o n t r o l  system, lauqcher, and miss i le )  t h a t  compares favorably 
wi th  t h e  new product from indus t ry .  Both, however, r e q u i r e  improvenent. 
There i s  l i t t l e  quest ion t h a t  t h e  reworked product could be improved by t h e  
simple app l i ca t ion  of a d d i t i o n a l  funds i n  t h i s  area.  For example, items 
( e.&. e l e c t r i c a l  wir ing)  f r equen t ly '  found de fec t ive  i n  F l e e t  a i r c r a f t  a f t e r  
rework a r e  o f t e n  t r e a t e d  on an " inspec t ;  r e p a i r  as  necessary" b a s i s  due 
mainly t o  l ack  of funds f o r  a f u l l  rework program. S imi la r ly ,  t h e  'rework' 
program f o r  SPARROW and SIDEWINDEFl i s  not a t r u e  rework program (where con- 
f i g u r a t i o n  i s  f u l l y  updated and mis s i l e  components a r e  sys temat ica l ly  re -  
placed),  bu t  i s  l a r g e l y  a r e p a i r  program. U n t i l  J u l y  1968 the  AERO 1A 
m i s s i l e  con t ro l  system i n  t h e  F ~ B  was not being reworked a t  a l l ;  y e t  analy- 
s i s  has repea ted ly  i d e n t i f i e d  t h e  mis s i l e  con t ro l  system as t h e  key 
performer i n  a SPARRCM shoot.  Every element of t h e  m i s s i l e  system has been 
( o r  w i l l  go) through t h e  rework process.  The q u a l i t y  of t h a t  process  i s  
v i t a l l y  important.  

The review of t h e  rework e f fo r t ,  reported i n  Appendix V, disclosed 
23 s p e c i f i c  a reas  where important improvements can be made, no t  only i n  t h e  
rework process,  bu t  i n  a l l  a spec t s  of developing, purchasing, employing, 
and maintaining t h e  Navy's a i r - t o - a i r  mi s s i l e  systems. Action ca tegor ies  
inc lude  t 

a .  Improved management and supervision. 

b. Performance of t h e  v i t a l l y  important in -serv ice  engineering 
func t ion  by q u a l i f i e d  f i e l d  a c t i v i t i e s .  



c. A formal rework cycle f o r  - a l l  elements of the missi le  system, 
including spec ia l  support equipment and ground support equipment. 

d. Formal rework plans, val idated by a j o i n t  Industry-fiiavy team, 
and followed-up by periodic audits  of the  rework process. 

e. A product evaluation program t o  regular ly  and routinely mea- 
sure  qual i ty  of the  reworked product. 

6. Overview 

I n  summary, it must be emphasized t h a t  t h e  act ions recommended in  
t h i s  repor t  w i l l  - improve the  capab i l i t i e s  and performance of the  Navy's 
present  a i r - to -a i r  miss i l e  systems. They w i l l  not, however, provide a t r u e  
"dog f igh t "  miss i l e  capab i l i ty  because of bas ic  design l imi ta t ions  i n  t h e  
systems themselves. True "dog f ight"  capabi l i ty  w i l l  require a new miss i le  
development. I n  the  interim, the Navy can more f u l l y  exploi t  the  design 
c a p a b i l i t i e s  of i t s  present  systems by upgrading t h e i r  r e l i a b i l i t y ,  by 
b e t t e r  maintenance prac t ices ,  and by improved t r a in ing  methods. 

B. Kajor Conclusions and Recommendations 

1. Policy 

i /. a. Conclusions 
'\ 

(1) Short  turnaround times i n  CONUS and l a t e  acquisi t ion of 
deployable a s se t s  by f i g h t e r  squadrons have adversely affected the  depth 
and qua l i ty  of t r a i n i n g  and the  material  readiness of deploying uni ts .  The 
commitment of f i g h t e r  squadrons t o  a dual, a i r - t o - a i r  and air-to-ground 
r o l e  fb r the r  complicates the  problem and d i l u t e s  a i r - to -a i r  t r a in ing  and 
readiness. 

(2) An a i r c r a f t  a v a i l a b i l i t y  philosophy f o r  the  F-4 s imi lar  t o  
t h a t  normally found i n  t h e  F l e e t  f o r  the  A-6 (v i z . ,  an "up" a i r c r a f t  re-  
quires an "up" weapon contro l  system) would e f fec tua te  an important ga in  i n  
mater ia l  readiness and combat capab i l i t i e s .  

( 3 )  I f  the  Stockpile-to-Target Sequence (STS) procedures 
(NAVY SWOP 50-20) were followed from the  i n i t i a l  design through production 
of a i r - t o - a i r  missi les ,  many F lee t  problems encountered i n  t h i s  review 
would not occur. 

( 1) CNO, F lee t ,  and Task Force Commanders reexamine the  neces- 
sity f o r  the  continuing commitment of f i g h t e r  squadrons t o  air-to-ground 
missions i n  Southeast Asia i n  the  l i g h t  of the  growing inventory of A-6 
and A-7 a t t ack  a i r c r a f t  with t h e i r  g rea te r  load-carrying capacit ies .  



( 2 )  Type, Fleet ,  and Task Force Commanders i t e r a t e  a policy 
f o r  F-4 a i r c r a f t  t h a t  s t i p u l a t e s  a f u l l y  "up" miss i le  control  system as a 
r equ i s i t e  i n  a f u l l y  "up" a i r c r a f t .  This should be done whether or not 
r e l i e f  from air-to-ground commitments i s  accorded. 

( 3 )  CNO and Chief of Naval Material  d i r e c t  tha t  the  concept of 
Navy SWOP 50-20 be incorporated i n  a l l  fu tu re  planning and contractual  
phases for a i r - t o - a i r  missiles. 

2. Management 

a. Conclusions 

( 1) Air-to-air  guided missiles,  as well as a l l  other aero- 
nau t i ca l  material ,  should be maintained us ing  the  same management tech- 
niques. Air-to-Air miss i les  are unique i n  the  air-launched weapons family 
because of the  requirement of r e p e t i t i v e  cycling through the c a r r i e r  deck. 
There should be defined, f o r  a i r - to -a i r  missiles,  a three  l eve l  maintenance 
system s imi lar  t o  t h a t  f o r  a i r c r a f t .  

( 2 )  There is  a need f o r  b e t t e r  program d i r e ~ t i o n  and coordin- 
a t ion  of severa l  elements of the a i r - to-a i r  miss i le  system capabil i ty,  
speci f ica l ly :  

(a)  Overall d i rec t ion  i n  the  Office of the  Chief of 
Naval Operations . 

(b) Performance of the  in-service engineering function. 
Many of t h e  recommendations of t h i s  report  a re  so le ly  and c ruc ia l ly  depend- 
ent on proper performance of in-service engineering tasks.  

( c )  Program management by NAVAIRSYSCOM. 

(d )  NAVAIR/NAVORD In ter face .  

b. Recommendations 

(1) The Commander, Naval A i r  Systems Command review, revise, 
and re i s sue  BUWEPSINST 08810.1 of 14  June 1963 and NAVAIRINST 4700.2 t o  
provide f o r  a th ree  l e v e l  maintenance system f o r  a i r - to -a i r  missi les .  Con- 
s ide ra t ion  should be given t o  reissuance of NAVAIRINST4700.2 as an 
OPNAVINST e n t i t l e d  "Aeronautical Material Maintenance Manual," considering 
the  a p p l i c a b i l i t y  t o  a l l  users  of the  a i r - to -a i r  weapons system, Navy and 
Marine Corps. 

(2) The Deputy Chief of Naval Operations ( ~ i r )  s e l e c t  and 
designate a senior  o f f i c e r  of the  rank of Captain t o  serve as  the  program 
coordinator, i n  t h e  Office of the  Chief of Naval Operations, f o r  the  fur- 
the r  development and implementation of a l l  approved recommendations of t h i s  
report .  



3 CNO examine the  i n t e r n a l  organizat ion i n  O W  and make 
t h a t  realignment necessary t o  provide c l ea re r  l i n e s  of au tho r i ty  and t h e  
c lose  coordinat ion requi red  i f  a i r - t o -a i r  mi s s i l e  c a p a b i l i t i e s  a r e  t o  re-  
ce ive  the  p r i o r i t y  a t t e n t i o n  r equ i s i t e  t o  t h e  r e a l i z a t i o n  of necessary 
improvement . 

( 4 )  The Commander, Naval A i r  Systems Comand, def ine  and dele-  
g a t e  t o  appropr ia te  f i e l d  a c t i v i t i e s  the in-serv ice  engineering au tho r i ty  
and r e s p o n s i b i l i t y  f o r  t he  SPARROW and SIDEXJINDER miss i l e s  and t h e  AFRO 1A 
and AWG-10 m i s s i l e  con t ro l  systems. Both cognizant and p a r t i c i p a t i n g  f i e l d  
a c t i v i t i e s  should be designated and tasked. 

( 5 )  The Commander, Naval A i r  Systems Command t ake  appropriate  
ac t ion  t o  augment, a s  necessary, those elements of t h e  headquarters organ- 
i z a t i o n  assoc ia ted  wi th  management of t he  SPARROW and SIDEWINDER systems 
and t o  e f f e c t  those minor organizat ional  changes needed t o  provide b e t t e r  
l i n e s  of au tho r i ty  and communication between the  Program Managers and t h e  
NAVAIRSYSCOM func t iona l  organizat ion.  

( 6 )  The Commanders, Naval A i r  Systems Command and Naval Ord- 
nance Systems Comand, respec t ive ly ,  e f f e c t  t h e  coordinat ion necessmy t o  
provide improved management d i r e c t i o ~  t o  the n'aval Weapons ~ t a t i o n s / l l a v a l  
Ammunition Depots, Naval Magazines i n  the areas  of Test,  Maintenance, Re- 
p a i r ,  Handling, Transfer,  Storage and Surve i l lance  of a i r - t o - a i r  missi les .  

, ,  i - ,\ 3 .  Production 

a.  Conclusions 

( 1 )  Government requirements f o r  Qual i ty  Control a r e  normally 
expressed con t r ac tua l ly  i n  t h e  appl ica t ion  of MIL-~-9858~, "Quality Pro- 
gram Requirements." This document i s  subjec t  t o  broad i n t e r p r e t a t i o n :  by 
indus t ry  a s  w e l l  a s  by government p lan t  representa t ives .  Qual i ty  of t he  
product i s  normally d i r e c t l y  proport ional  t o  t he  ex t en t  of i ndus t ry ' s  
self-motivat ion and t h e  degree of Government monitoring. 

( 2 )  High f a i l u r e  r a t e s  of e l ec t ron ic  components i n  t h e  AIM-7 
and t h e  AWG-10 i n d i c a t e  a requirement f o r  renewed emphasis on r e l i a b i l i t y  
programs a t  both RAYTHEON and WESTINGHOUSE. R e l i a b i l i t y  and design margin 
skudies o r i g i n a l l y  planned f o r  both these p rog rms  were s e r i o u s l y  c u r t a i l e d  
by l imi t ed  funding. A Mean Time Before Fa i lu re  (MTBF) of  f i v e  t o  ten  hours 
f o r  t he  AWG-10 and t h e  AIM-7E r e l i a b i l i t y  i n  t he  F l e e t  a r e  c l e a r l y  indica-  
t i v e  of designs t h a t  r e q u i r e  additional.  a t t e n t i o n  t o  component se lec t ion ,  
p a r t s  and sub-system burn-in, and design margin s tudies .  

( 3 )  Deta i l ed  environmental t e s t  plans a r e  requi red  f o r  both 
t h e  SPARROW and SIDEWINDER production processes a t  Raytheon and a t  NARF's 
Norfolk and Alameda i n  order  t o  evaluate adequately the  response of t he  de- 
s ign  and work process t o  v ibra t ion ,  temperature, a l t i t u d e ,  and other  envir-  
onmental condi t ions  normal t o  s e rv i ce  use. 



( 4 )  Production monitoring t e s t s  a r e  not doing the  job re -  
qu i red  due t o  l a c k  of s tandardizat ion,  concentrat ion on the  miss i le  ( v i c e  
inc lus ion  of t h e  e n t i r e  m i s s i l e  system), and t e s t  techniques and methodol- 
ogy which do no t  adequately s imulate  t h e  ' r e a l  world' i n  which the  system 
must perform i n  combat. 

( 5 )  4 second procurement source f o r  t h e  SPARROW would be de- 
s i r a b l e ,  both from the  s tandpoints  of q u a l i t y  of a  product produced i n  a  
competit ive environment, and t h e  s t r a t e g i c  implicat ions of t he  present  
concent ra t ion  of  t h e  n a t i o n ' s  a i r - t o - a i r  mi s s i l e  production a t  a  s i n g l e  
s i t e .  The p ro j ec t ed  buy of SPARROW'S ind ica t e s  t h a t  t h e  cos t  of i n i t i a t i n g  
a  second source could be amortized. 

( 6 )  The s i x  t o  e igh t  months now requi red  f o r  Navy approval of 
an Engineering Change Proposal (ECP) from indus t ry  is inord ina te ly  long and 
can and should be improved. 

b. Recommendations ( A l l  f o r  ac t ion  by t h e  Commander, IJaval A i r  
Systems Command) . 

(1) Speci fy  q u a l i t y  requirements, v ice  qua l i t y  goals  t o  indus- 
t r y  i n c l u i i n g  them, i f  necessary, as an element of contracts ,  sub jec t  t o  
negot ia t ion .  Follow-up by i n s i s t i n g  t h a t  government representa t ives  a t  t h e  
p l a n t  concerned understand these  requirements, have inspect ion programs t o  
ensure t h e i r  f u l f i l l m e n t ,  and are properly manned f o r  t he  task. As a  mat- 
t e r  of p r i o r i t y  examine s p e c i f i c  d i r e c t i o n  now being provided to,  and per-  
formance by, t h e  DCASO rep resen ta t ive  a t  t h e  Raytheon Lowell p lan t .  

( 

( 2 )  Cause t o  be conducted, a t  t h e  e a r l i e s t  p rac t icable  date,  a  
q u a l i t y  con t ro l  survey of t h e  SPARROW production operat ion a t  Raytheon 
s i m i l a r  t o  ( i f  no t  i n  g rea t e r  depth than) t h a t  conducted f o r  SIDEWINDER 
during t h e  summer of 1968. 

( 3 )  Formulate and fund t o t a l  r e l i a b i l i t y  programs a t  both 
Raytheon and Westinghouse d i r ec t ed  t o  component se lec t ion ,  sub-systems and 
systems burn-in, environmental t e s t s ,  and design margin s tud ie s  f o r  t h e  
AIM-7F and AWG-10. 

( 4 )  Review and approve new Production Monitoring Test  p lans  
now being prepared by t h e  Commander, Naval Mis s i l e  Center, Pt .  Myqu. 

( 5 )  Examine the  p r a c t i c a b i l i t y  of establishment of a  second 
procurement source f o r  the  AIM-7. An i n i t i a l  s t e p  - urgent ly needed f o r  
o ther  reasons a s  we l l  (e.g.  NARF rc i ss i le  rework) - i s  procurement of a  com- 
p l e t e  da t a  package from Raytheon. 

( 6 )  Revise change con t ro l  ac t ion  procedures within NAVAIRSYS- 
COM t o  provide f o r  change cont ro l  meetings of - a l l  i n t e r e s t e d  p a r t i e s  
(NAvAIRSYSCOMHQ, indus t ry  ( r ep re sen t ing  - a l l  elements of the  t o t a l  system), 



NARF's, cognizant f i e l d  s t a t i o n s ) ,  t o  prepare a coordinated ECP plan f o r  
t h e  NAVAIR Change Control  Board i n  order t o  expedi te  coordination and t o  
ensure p ro t ec t ion  of t he  v i t a l  a i r c r a f t - m i s s i l e  cont ro l  system-missile 
i n t e r f aces .  

4. Performance vs. Design 

( 1 )  A primary reason f o r  less- than-desired combat performance 
of a i r - t o - a i r  m i s s i l e  systems i n  Southeast Asia i s  t h e i r  design optimiza- 
t i o n  f o r  a high a l t i t u d e  engagement aga ins t  a non-maneuvering, l a r g e  
(bomber) t a r g e t .  Consequently, they exh ib i t  important l imi t a t ions  i n  a 
low-a l t i tude  f igh te r - to - f igh te r  engagement. "Dogfight" modifications t o  
t he  SPARROW (AIM-7~2)  and SIDEWIIJDER ( A I M - 9 ~ ) )  and the  improved "dogfight" 
c a p a b i l i t y  of t h e  AIM-7F, w i l l  overcome some, bu t  not  a l l ,  of t hese  and a 
t r u e  "dogfight" m i s s i l e  w i l l  r equ i r e  a new development program. 

( 2 )  Because of the  complexity of t h e  bas ic  mi s s i l e  design and 
i t s  c lo se  dependence on proper funct ioning of the  a i r c r a f t ' s  m i s s i l e  con- 
t r o l  system, t h e  p r o b a b i l i t y  of a successfu l  SPfLFiROW shoot i s  lower than 
t h a t  f o r  S1DEG:INDER. This has been va l ida t ed  i n  both CONUS and combat 
f i r i c g s .  The inhe ren t ly  g r e a t e r  c a p a b i l i t i e s  of t he  AIM-7 ( v i z .  a l l -  
weather, a l l - a spec t ,  g r e a t e r  range, l a r g e r  warhead k i l l - r ad ius )  - )I& a 

t s i g n i f i c a n t l y  poorer ( t h a n  t h e  AIM-91)) combat performance - meri t  t h e  
h ighes t  p r i o r i t y  a t t e n t i o n  t o  def iciency correct ion.  

( 3 )  An ana lys i s  of performance t rends  i n  successive 'looks ' a t  
t h e  F~/SPARROW system - from Production Monitoring Tests  of newly produced 
mis s i l e s  t o  combat f i r i n g s  i n  Southeast  Asia  - revea ls  t h a t  t h e  major deg- 
rada t ions  occur i n  t h e  following areas:  

( a)  Mis s i l e  con t ro l  system performance 

( b) Aircrew performance (procedural  or  t a c t i c a l  e r ro r s ,  
out  of envelope, e t c . )  

( c )  Mis s i l e  motor f i r e .  

While t h e r e  is  some degradation i n  m i s s i l e  guidance and fuzing f'unctions, 
t h i s  i s  i n d i c a t i v e  more of r e l i a b i l i t y  problems associated wi th  r e p e t i t i v e  
capt ive  f l i g h t s  than of func t iona l  design def ic ienc ies .  

( 4 )  Main ta inabi l i ty  r e l i a b i l i t y  of the  various elements of 
t h e  t o t a l  system appear t o  be g rea t e r  cont r ibu tors  t o  i n f e r i o r  combat per-  
formance than  do design def ic ienc ies .  There i s  a need t o  freeze,  a t  t h e  
e a r l i e s t  p r a c t i c a b l e  date, t h e  design configurat ions of the  various e l e -  
ments of t h e  system ( v i z .  m i s s i l e  con t ro l  system, miss i le ,  and launcher) i n  
order  t o  concent ra te  on r e l i a b i l i t y  improvements and on maintenance prac- 
t i c e s  and procedures.  



( 5 )  A number of performance and encineering changes a r e  s t i l l  
requi red  i n  both t h e  AERO 1A ( F - 4 ~ )  and AWG-10 ( F - 4 ~ )  m i s s i l e  con t ro l  sys- 
tems. Pr imar i ly  t hese  involve pilot-lock-on-mode, AIW-E2 compat ib i l i ty ,  
and SIDEWINDER Expanded Acquis i t ion  Mode (SEAM) changes i n  both, p lus  so- 
l u t i o n  of t h e  cool ing problem and AIM-7F and A . P X ~ ~ / A L Q - ~ ~  compatibili ty.  
changes i n  t h e  AWG-10. It does not  appear cos t - e f f ec t ive  a t  t h i s  time t o  
modify t h e  APA-157 i n  t h e  m 0 - U / F ~ B  t o  accommodate t h e  AIM-7F; however, 
CNO review and dec is ion  i s  needed. 

( 6 )  F u l l  AIM-9D (SEAM) compatibi l i ty  i n  both t h e  F8 and F4 
w i l l  m a t e r i a l l y  improve "dogfight" capab i l i t y  and should be expedited. 

( 7 )  Electromagnetic compat ib i l i ty  quest ions e x i s t  and requi re  
f u r t h e r  i nves t iga t ion  and a t t e n t i o n .  The most important of t hese  are:  

( a )  F~B/F~J/SHOEHORN e l e c t r i c a l  and mechanical i n t e r f a c e  
compa t ib i l i t y  and ( b )  mutual a i r c r a f t  radar  in te r fe rence  wi th  AIM-7 guid- 
ance/fuzing func t ions  by r ada r  k lys t rons  i n  d i f f e r e n t  a i r c r a f t  i n  t h e  same 
f l i g h t .  The l a t t e r  was h ighl ighted  i n  the  USAF's f i n a l  r e p o r t  on 'SPARROW 
SHOOT' i n  1967 and has been a continuing problem with t h e  AWG-10. 

(8) There i s  an urgent  need f o r  b e t t e r  m i s s i l e  launch zone in-  
d i ca t ions  i n  t h e  F4 cockpit .  The present  ma log  computers i n  t h e  AEXO LA 
and AWG-10 cannot be proper ly  mechanized f o r  t h i s  task .  

( 9)  More da t a  a r e  requi red  on mhximum and minimum range en- 
velopes f o r  t h e  A I M - ~ F / E ~  and t h e  AIM-9D, f o r  both maneuvering and non- 
ffianeuvering t a rge t s ,  t o  p re sen t  a ccinplete spectrum of launch range para- 
meters a t  launch a l t i t u d e s  from sea- leve l  t o  45,000 f e e t  a t  5000 f o o t  
i n t e r v a l s .  

(10) F igh te r  p i l o t s ,  p a r t i c u l a r l y  those f l y i n g  t h e  ~ 4 ,  have 
been fo rced  t o  f i g h t  i n  Southeas t  Asia i n  a "heads-up" environment with 
"heads-down" cockpit  d i sp lays .  An a t t ack  i s  needed on human engineering 
problems i n  both  t h e  F4 and ~8 f i g h t e r  a i r c r a f t .  

(11)  Continuing e f f o r t  i s  needed t o  ?educe t h e  'commit' time 
f o r  t h e  SPARRCRJ m i s s i l e  from i t s  present  value of about 5.2 seconds (3.8 
seconds r ada r  s e t t l i n g  and m i s s i l e  con t ro l  system/missile i n t e r f a c e  func- 
t i o n s  p lus  1.4 seconds launch delay from t r i g g e r  squeeze). 

(12) The complexity and u n r e l i a b i l i t y  r e s u l t i n g  from t h e  adap- 
t a t i o n  of a rai l - launched m i s s i l e  (AIM-7) t o  an e j e c t i o n  launcher i s  t h e  
primary con t r ibu to r  t o  t h e  25% m i s f i r e  r a t e  experienced i n  combat f i r i n g s .  
A s o l u t i o n  f o r  t h e  poor motor f i r e  record of t he  SPARROW i s  urgent ly  re-  
quired. 

(13) I n  add i t i on  ( o r  pending so lu t ion)  t o  t h e  above, a l l  AIM- 
7 E t s  w i l l  be updated t o  t h e  AIM-7E2 configurat ion by t h e  Naval A i r  Rework 



F a c i l i t i e s  commencing i n  Apri l  1969. Three or  four addit ional  minor modifi- 
cat ions ( o f  a  rnainta inabi l i ty / re l iabi l i ty  nature) a re  required before the  
AIM-7E2 configurat ion can be frozen. The AIM-7E t o  AIM-7E2 k i t  procure- 
ment schedule should be augmented t o  permit an increase i n  t h e  AIM-'j'E t o  
AIM-7E2 conversion r a t e .  Some savings might be r ea l i zed  by not  converting 
t o  AIM-7E2's those AIM-7E's diverted t o  t r a in ing  f i r ings .  

(14) Progress with the  AIM-7F i n  seven contractor  development 
f l i g h t s  a t  t h e  Naval Miss i le  Center, Pt. Mugu, t o  da te  indicates severa l  
design def ic iencies  requi r ing  correct ion before r e l ease  t o  production. The 
AIM-7F represents ,  however, an important addition t o  t h e  SPARROW inventory 
on the  bas i s  of performance, maintainability, and r e l i a b i l i t y .  A delay i n  
the  production schedule w i l l  be required i n  order t o  ensure t h a t  the  AIM-7F 
w i l l  meet required performance and other goals.  

( 15) The SIDEWINDER ( AIM-9~)  i s  experiencing breakup problems 
i n  t h e  Flee t .  Action now underway t o  solve t h i s  problem appears adequate 
and of a  s u f f i c i e n t l y  high p r i o r i t y .  

(16) The AIM-9D (SEAM) design should be frozen upon completion 
of the  "SKAMP" fuze development and the  addition of the  Mk 12 a l t e r n a t e  

. , 
canards, both about mid-1963. 

(17) The proposed next generatior?, s o l i d  s t a t e  SIDEhTNDER i s  
rieeded i n  t h e  F l e e t  inventory, primari ly on the  b a s i s  of increased r e l i a -  
b i l i t y .  Warhead growth po ten t i a l  i s  a  secondary, a l b e i t  important, con- 
s ide ra t ion .  

(18) The AIM-9C (SARAH) i s  providing only marginal F lee t  capa- 
b i l i t y  a t  present  because of performance l imi ta t ions  a t  a l t i tudes  below 
10,000 fee t ,  l ack  of user  confidence and in te res t ,  and deter iora t ing  log i s -  
t i c  support. A decision on the  continuing need f o r  the AIM-9C i s  required. 

(19) The AIM-7C and A I M - ' I D  a re  both i n f e r i o r  performers t o  
t h e i r  successors and a r e  not  desired f o r  combat by e i t h e r  the  Navy or the  
A i r  Force. Launch c a p a b i l i t i e s  fo r  t h e  AIM-7C a r e  disappearing s ince  F lee t  
squadrons have been authorized t o  remove the  wing f i r i n g  c i r c u i t  required 
f o r  the  AIM-7C. A decision on the d ispos i t ion  of the  AIM-7C and AIM-'ID i s  
needed. 

b. Recommendations 

(1) CNO and t h e  Naval ~ a t e r i a . 1  Command assign p r i o r i t y  t o  
those programs and e f f o r t s  which w i l l  exploi t  f u l l y  the  following avenues 
t o  improvement i n  t h e  present  a i r - to -a i r  miss i le  system c a p a b i l i t i e s  and 
performance: 

( a) Missi le  control  system performance 



(b )  Aircrew t r a i n i n g  

( c )  AIM-?E/E~ motor f i r e  

( d) Concentration on reliability/maintainability improve- 
ments ( v i c e  performance improvements) i n  the  AIM-7 and AIM-9 miss i les  and 
the  AERO LA and AWG-10 miss i l e  cont ro l  systems. 

(2) CNO and COMNAVAIRSYSCOM determine the  point  a t  which the  
configuration/design f o r  the  AH30 1A and AWG-10 can be frozen and implement 
the  corresponding program act ions .  

( 3 )  COMNAVAIRSYSCOM and COMNAVAIRPAC support the  completion of 
the  F~B/F~J/SHOMORN compatibi l i ty invest igat ions a t  NAWSCEN, Pt.  Mugu. 

(4 )  COMNAVAIRSYSCOM expedite the  inclusion of AIM-9D (SEAM) 
provisions i n  both t h e  ~8 and ~ 4 .  

(5 )  F l e e t  and Type Comnanders ver i fy  current doctr ine and pro- 
cedures f o r  assuring t h a t  f i g h t e r  t a c t i c a l  formations do not include two 
or  more a i r c r a f t  with CW t ransmit ters  separated by l e s s  than one megacycle 
o r  otherwise wi th in  c e r t a i n  frequency increments which can cause premature 
AIM-7 fuzing o r  erroneous miss i le  guidance signals.  

( 6 )  CNO, COMNAVAIRSYSCOM and COMOPTEVFOR press t o  e a r l y  con- 
clusion the  "heads up" range meter evaluation in  VX-haand i n s t a l l  such a 
meter, complemented, possibly, by an "in-envelope" indicator,  i n  a l l  ~4 & 

( 

~8 a i r c r a f t .  

( 7 )  COMTAVAIRSYSCOM fund the  NAVMISCEN, Pt. Mugu, Raytheon, 
and NWC China Lake t o  produce complete performance envelopes f o r  the  AIM-7E 
and AIM-9D miss i les .  

(8 )  COMNAVAIRSYSCOM review the  recommendations of the  Review 
Team f o r  "heads up" cockpit displays f o r  the  F4 and ~8 and implement as  
ea r ly  as prac t icable .  

( 9 )  COMNAVAIRSYSCOM, i n  concert with the  three pr inc ipal  con- 
t r a c t o r s  involved, prosecute a vigorous program t o  reduce the  ' c o m i t '  time 
for the  AIM-7 a~nd t o  provide f o r  motor f i r e  through the  umbilical. 

( 10) CNO and COMNAVAIRSYSCOM review the projected AIM-7E-to- 
AIM-7E2 conversion schedule and ad jus t  k i t  procurements and NARF plans a s  
required. 

(11) CNO, Chief NAVMAT, and COMNAVAIRSYSCOM delay the  AIM-7F 
production u n t i l  assured t h a t  AIM-7F performance is  sa t i s fac tory .  Make 
any contrac tual  adjustments or take such other actions as required t o  com- 
p l e t e  the  necessary W. S u b s t i t u t e  a buy of AIM-7E2's on a t  l e a s t  a one- 
for-one bas i s  u n t i l  t h e  AIM-7F i s  ready. 



(12)  COMNAVAIRSYSCOM and NWC China Lake prosecute  t o  ea r ly  
conclusion t h e  inves t iga t ion  of t he  AIM-9D break-up problem. 

( 13) CNO s t rong ly  support t h e  s o l i d - s t a t e  SIDEWINDER 
development. 

( 14) CNO reexamine t h e  requirement f o r  t h e  AIM-9C and e i t h e r  
provide necessasy support o r  drop from t h e  inventory. 

(15)  CNO make an e a r l y  determination on t h e  d i spos i t i on  of t he  
AIM-7C's and AIM-7Dts s t i l l  i n  t h e  inventory. ExpenCtu re  f o r  t ra in ing ,  
only, i s  recommended. 

(16)  CNO and COMNAVAIRSYSCOM press  forward wi th  t h e  development 
of a  d i g i t a l  computer f o r  t h e  AWG-10 i n  order  t o  provclde b e t t e r  mi s s i l e  
envelope ind ica t ions  i n  t h e  F ~ J ,  f a c i l i t a t e  t r a i n i n g  for dua l  mission com- 
mitments, and provide a  wide range of t echn ica l  and t e c t i c a l  f l e x i b i l i t y  
impossible i n  t he  present  analog systems. 

(17) COMNAVAIRSYSCOM continue explora tory  zr,d advanced devel- 
opment programs d i r e c t e d  t o  t h e  evolut ion of a  new dezign "dogfight" n i s -  
s i l e .  The USAF1s e f f o r t s  i n  t h i s  area should be c l o s e l y  monitored. 

5. Maintenance and Tes t  

C a.  Conclusions 

( 1 )  Analysis of SPARROW system performance from COIW t o  com- 
ba t  c l e a r l y  shows t h a t  performance of t h e  m i s s i l e  coc t ro l  system i s  one of 
t h e  primary items t o  be upgraded i f  combat performance i s  t o  be improved. 
The e a r l i e s t ,  most s i g n i f i c a n t  gains  i n  m i s s i l e  c o n t r o l  sys  tem perform- 
ance - and, hence, i n  o v e r a l l  system performance - car. be r e a l i z e d  through 
in t ens ive  a t t e n t i o n  t o  m i s s i l e  con t ro l  system maintenmce po l i c i e s ,  pro- 
cedures, and p rac t i ce s .  

( 2 )  Although the  AWG-10 i s  designed s p e c i f i c a l l y  t o  pe rx i t  
f a u l t  de t ec t ion  and i s o l a t i o n  by Buil t - in-Tests  (BIT), a s tudy a t  NAS 
Miramar (home p o r t  f o r  P a c i f i c  F l e e t  f i g h t e r  squadrons) showed t h a t  only 
2C$ of maintenance ac t ions  were i n i t i a t e d  by BIT ac t ions .  Further,  BIT was 
succes s fu l  i n  i s o l a t i n g  t h e  f a u l t  t o  a  removable assezbly  only 185 of the  
time. Experience i n  t he  USS AMERICA (CVA-66), t h e  f irst  c a r r i e r  t o  deploy 
t o  Southeast  Asia wi th  the  AWG-10, ind ica ted  good performance with the per- 
formance v e r i f i c a t i o n  por t ion  of t h e  "N" p r o f i l e  1.5 t e p e  but  u n r e l i a b i l i t y  
i n  t h e  f a u l t  i s o l a t i o n  port ion,  r e su l t i ng  i n  use only about 1C$ of the  time 
and t roubleshooting by t r i a l  and er ror .  Since about h a l f  of a  squadron's 
a c t i v e  maintenance time on t h e  mis s i l e  con t ro l  systec: i s  spent  i n  f a u l t  
v e r i f i c a t i o n  and i so l a t ion ,  improvement i n  BIT performince obviously would 
r e s u l t  i n  both time and manpower e f f i c i enc i e s ,  a s  w e l l  a s  maintenance 
improvements. 



(3) Publ ica t ions  f o r  both organiza t iona l  and intermediate 
l e v e l  maintenance of t h e  AWG-10 need a  complete overhaul, both with respec t  
t o  accuracy of content  and s t y l e  of presenta t ion  of maintenance data.  

( 4 )  The t e s t  equipment supplied t o  check mis s i l e  f'unctions a t  
t h e  umbi l ica l  of the  F ~ J  a i r c r a f t  (AWM-22) is  not  s a t i s f a c t o r y .  An e x i s t -  
ing  MSTS ( ~ i s s i l e  S t a t i o n  Tes t  s e t )  has been s a t i s f a c t o r i l y  used with t h e  
F ~ B ;  however, modif icat ion i s  requi red  t o  e f f e c t  compat ib i l i ty  with t h e  
AIM-7E2. A design of a  prototype modified MSTS has been submitted by 
NAVMISCEN Pt. Mugu t o  NARF Narth I s land .  MSTS's f o r  F u ' s  a r e  urgent ly 
n e e d e d .  

( 5 )  Organizat ional  maintenance l e v e l  CW i l luminat ion t e s t  
equipment i s  requi red  f o r  t h e  AWG-10. A Radio Frequency Noise Analyzer 
(RFNA) i s  not  present ly  being used f o r  such t e s t s  s ince  ava i lab le  equipment 
i s  t o o  l a r g e  f o r  CVA use and c a l i b r a t i o n  and opera t iona l  procedures f o r  
RFNA t e s t s  a r e  out  of date .  RFNA t e s t s  a r e  important t o  m i s s i l e  cont ro l  
sys  tem performance. 

( 6 )  The F~/AERo 7A e j ec t ion  launcher dynamic t e s t  ( p i t  check) 
i s  no t  adequately supported by funding, manpower, o r  l o g i s t i c s .  There a r e  
no pub l i ca t ions  containing complete operating and maintenance ins t ruc t ions .  
Ex i s t i ng  i n s t a l l a t i o n s  a r e  not  adequate t o  support F l e e t  r e q u i r a e n t s .  P i t  
checks a r e  e s s e n t i a l  t o  v e r i f i c a t i o n  of t h e  F~~/AIM 7 launch capabi l i ty .  

(7)  Present  po l i cy  f o r  AIM 7 shipboard t e s t  requires  download 
and t e s t  a f t e r  10  and 20 capt ive  f l i g h t s  and r e tu rn  t o  a  NAVWEPSTA for 
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check a f t e r  30  capt ive  f l i g h t s .  Miss i le  t e s t i n g  does not  increase mis s i l e  
f r e e  f l i g h t  r e l i a b i l i t y  but,  ra ther ,  merely helps screen out missi les  f a i l -  
i ng  during operat ions.  Problems wi th  SPARROW system performance s t e n  from ' 

two sources: 1 )  r e l i a b i l i t y  of t he  bas i c  design of t he  m i s s i l e ' s  guidance 
and con t ro l  s e c t i o n  and 2) a  r e q u i s i t e  i n t e r f ace  wi th  un re l i ab l e  subsystems 
(e .g.  AERO ~ A / A W G - ~ O  and m i s s i l e  motor f i r e ) .  There i s  no c l e a r  evidence, 
i n  comparing USAF and Navy combat performance i n  Southeast  Asia, t h a t  mis- 
s i l e  t e s t  philosophy m a t e r i a l l y  a f f e c t s  combat performance. 

(8) SIDEWINDER i s  t e s t e d  on board sh ip  wi th  a  r e l a t i v e l y  un- 
complicated po r t ab l e  t e s t e r  every 100 hours of a c t i v a t e d  time, or  approxi- 
mately every 50 cap t ive  f l i g h t s .  Once loaded on t h e  a i r c r a f t ,  a  p r e f l i g h t  
check is  made by i l luminat ing  t h e  seeker wi th  a  f l a s h l i g h t  and verifying 
t h e  presence of an audio s i g n a l .  Ver i f ica t ion  of  audio during p re f l i gh t  
or  i n  f l i g h t  c o n s t i t u t e s  a  l imi t ed  miss i le -on-a i rc raf t  t e s t  (MOAT). SIDE- 
WINDER'S performance i s  supe r io r  t o  SPARROW'S because of a  l e s s  complex 
design, b e t t e r  inherent  design r e l i a b i l i t y ,  and l e s s e r  impact of subsystems 
(e.g.  m i s s i l e  con t ro l  system) in t e r f aces .  

( 9 )  Limited con t ro l l ed  shipboard experiments with a "no t e s t "  
philosophy f o r  t h e  AIM-7E have been evaluated t o  da t e .  Data a r e  inconclu- 
s i v e  and should be expanded i n  order  t o  determine t h e  v a l i d i t y  of t h i s  



concept. This i s  c r u c i a l  t o  t h e  planned implementation of t h e  "al l -up-  
round" concept. 

(10)  Seve ra l  anomolies occur i n  the day t o  day operat ion of 
t h e  DPM-7 (depot)  and DSM-32 and DPK-14 (shipboard) t e s t e r s  f o r  t h e  AIM-7 
i n  t h a t  t e s t  r e s u l t s  do not always cor re la te .  A formal T e s t e r  Corre la t ion  
Study i s  needed t o  v a l i d a t e  t h e  comparative performance of t hese  th ree  
t e s t e r s  and t o  eva lua te  t he  r e l a t i v e  r e l i a b i l i t y  and dependabi l i ty  of t h e  
DSM-32 and DPM-14 a s  shipboard t e s t  too ls .  A f i n a l  dec is ion  on SPARROW 
shipboard t e s t  philosophy and t e s t  equipment requirements should be based 
on t h e  r e s u l t s  of t h i s  s tudy and an  in-depth inves t iga t ion  of t h e  'no t e s t '  
philosophy ( above) . 

(11)  Uniform c a l i b r a t i o n  c r i t e r i a  and s tandards  f o r  SPARROW 
t e s t  equipment a r e  required.  Further,  t h e  frequency and r e s p o n s i b i l i t y  f o r  
pe r iod ic  c a l i b r a t i o n  and maintenance of mi s s i l e  t e s t  equipment should be 
spec i f i ed .  

( 12) A conf igura t ion  con t ro l  system f o r  a i r - t o - s i r  mi s s i l e  t e s t  
equipment i s  needed. Respons ib i l i ty  assignment should inc lude  t h a t  f o r  
change k i t  management t o  ensure continuing t e s t e r  compa t ib i l i t y  and 
s tandard iza t ion .  

(13)  To inprove r e l i a b i l i t y ,  a 10$ q u a l i t y  hssurance inspec- 
t i o n  should be made of any element of an a i r - t o - a i r  guided rciss i le  system c - 
worked e i t h e r  a t  the  Depot o r  intermediate  maintenance l e v e l s .  

(14)  F ina l ly ,  no t  enough can be s a i d  about t h e  c r i t i c a l  impact 
of p a r t s  support  f o r  t h e  m i s s i l e  cont ro l  system, the  mis s i l e s ,  and t h e  
s e v e r a l  t e s t  equipments. Be t t e r  supply support f o r  t h e  AWG-10 i s  c r u c i a l  
t o  t h e  improvement of a i r - t o - a i r  mi s s i l e  system c a p a b i l i t i e s .  Continued 
expansion of AWG-10 c a p a b i l i t i e s  t o  an ever- increasing l i s t  of s i t e s  and - opera t iona l  u n i t s  must be tempered with a r e a l i s t i c  look a t  t he  support 
capab i l i t y .  This has not  always been the  case  t o  da te .  

b. Recommendations 

(1) COMNAVAIRLSINT/CWAVMRPAC examine m i s s i l e  con t ro l  system 
maintenance p o l i c i e s ,  procedures, and p rac t i ce s  and reques t  a l l  au thor i ty  
and a s s i s t ance  necessary t o  improve da i ly  readiness  pos tu re  i n  t h i s  c r i t i -  
c a l  element of t h e  a i r - t o - a i r  mi s s i l e  system. 

(2)  COMNAVAIRSYSCOM t a s k  the  Naval A i r  Development Center, 
Naval A i r  Engineering Center, and/or the  Naval Mis s i l e  Center  t o  provide a 
cont inuing review, updating, and improvement of BIT/F?T hardware and s o f t -  
ware f o r  t h e  AWG-10. This funct ion could be i m p l i c i t  i n  t h e  de lega t ion  of 
t h e  in - se rv i ce  engineering t a s k  discussed elsewhere here in .  



( 3 )  COMNAVAIRSYSCOM i n i t i a t e  a p r i o r i t y  program t o  update and 
overhaul t h e  p re sen t  system of presenta t ion  of t echn ica l  information f o r  
maintenance of t h e  AWG-10 system. 

( 4 )  COMNAVAIRSYSCOM provide, as  e a r l y  a s  prac t icable ,  a  s u i t -  
ab le  Mis s i l e  S t a t i o n  Tes t  S e t  (MsTS) t o  F l e e t  F ~ J  squadrons. COMNAVAIR- 
SYSCON determine t h e  r e l a t i v e  u t i l i t y  and v a l i d i t y  of MSTS and AWM-22 
checks f o r  da i ly /p re - f l i gh t  checks and pe r iod ic  (ca lendar )  checks and i s sue  
i n s t r u c t i o n s  accordingly. 

( 5 )  COMNAVAIRSYSCOM address, a s  a  matter  of p r i o r i t y ,  t he  de- 
velopment and procurement of a  c a r r i e r - s u i t a b l e  Radio Frequency Noise 
Analyzer f o r  t h e  AWG-10. 

( 6 )  COMNAVAIRSYSCOM provide funds and program d i r ec t ion  t o  
support t h e  e x i s t i n g  instrurr~entat ion packages f o r  ~4  p i t  checks, t o  develop 
a  da t a  package f o r  an advanced s tandard p i t  instrumentat ion package, and 
f o r  appropr ia te  document a t  i on. COMNAVAIRSYSCOM and COI~NAVAIRLANT/PAC 
should recognize p i t  checks a s  a formal requirement f o r  assurance of F4 
m i s s i l e  f i r e  c o n t r o l  readiness  and document and support  accordingly. 

(7) F l e e t  cont inue shipboard t e s t i n g  of SIDEWINDER and SPARROW 
miss i l e s  a s  a t  p re sen t  except where s p e c i f i c  exceptions have been granted 
or  d i r e c t e d  (e .g.  US3 KEIWEDY, USS SAWTOGA). 

( 8 )  CObTNAVAIRSYSCOM reexamine t h e  requirement t o  r e t u r n  AIM-7's 
t o  a.NAVWEPSTA a f t e r  every 3 O  capt ive f l i g h t s  and, i n  t he  i n t e r e s t  of 
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l o g i s t i c s  simplification/economies, r e v i s e  t h e  AIM-? t e s t  philosophy t o  
provide f o r  shipboard t e s t  every 10  f l i g h t s  and r e tu rn  t o  a  NARF a f t e r  60 
capt ive  f l i g h t s ,  un less  f a i l e d  e a r l i e r .  

(9)  COMNAVAIRSYSCOM d i r e c t  t h e  NAVMISCEN Pt .  Mugu t o  conduct 
an in-depth AIM-7 Tes t e r  Corre la t ion  Study, bu i ld ing  on t h e  t e s t e r  coordin- 
a t i o n  s t u d i e s  conducted i n  1968 by NARF's Norfolk and Alameda. 

( 10) COMNAVPJRSYSCOII e s t a b l i s h  procedures and def ine  responsi- 
b i l i t i e s  f o r  m i s s i l e  t e s t e r  c a l i b r a t i o n  and f o r  t e s t e r  configurat ion con- 
t r o l  and s t anda rd iza t ion .  

(11)  COMNAVAIRSYSCOM and COMNAVAIRLANT/PAC d i r e c t  a  10@ QA in-  
spec t ion  of a l l  elements of a i r - t o - a i r  m i s s i l e  systems worked a t  t he  Depot 
o r  Intermediate  maintenance l eve l s .  

(12) COMNAVAIWAC/LANT, CTF 77, and COKFAIRWESTPAC inves t iga t e  
the  need f o r  a  s p e c i a l i z e d  maintenance team ( ~ a v ~ / ~ n d u s t r y >  a t  NAS Cubi P t .  
t o  a s s i s t  f i g h t e r  squadrons i n  'peaking' m i s s i l e  f i r e  con t ro l  systems on a 
systematic  r o t a t i o n  b a s i s  from Yankee S t a t i o n  and during in-port  per iods.  



(13) CNO and t h e  Chief of Naval Mater ia l  r equ i r e  t h a t  on f u t u r e  
a i r - t o - a i r  m i s s i l e  systems, miss i le -on-a i rc raf t  (MOAT) provisions be in-  
cluded i n  order  t o  v a l i d a t e  t o t a l  system readiness  p r i o r  t o  launch and, t o  
t h e  ex t en t  possible ,  during f l i g h t .  

(14) CNO, COMNAVAIRSYSCOM, and F l e e t  and Type Commanders r e -  
examine AWG-10 o u t f i t t i n g  p lans  and schedules t o  ensure t h e i r  compatibi l i ty  
wi th  t h e  a b i l i w  t o  support l o g i s t i c a l l y  t h i s  key element of t h e  Navy's 
a i r - t o - a i r  m i s s i l e  capab i l i t y .  

6. Aircrew Tra in ing  

a .  Conclus ions 

(1) Despite  a renewed emphasis on a i r  combat maneuvering (ACM) 
t r a i n i n g  s i n c e  t h e  commencement of h o s t i l i t i e s  i n  Southeast  Asia much of 
t h i s  e f f o r t  has been wasted because it d i d  not  s t r e s s  one of t he  key e l e -  
ments of t h e  problem: m i s s i l e  envelope recognition/identification a t  low 
a l t i t u d e .  Since t h e  m i s s i l e  cont ro l  system computers a r e  not properly 
mechanized f o r  a low-a l t i tude  maneuvering t a r g e t ,  f i r i n g  envelope recogni- 
t i o n  i s  l a r g e l y  by "eyebal l  and in tu i t ion ."  ACM exerc ises  conducted on an 
instrumented range a t  NavMisCen, Pt.  Mugu by experienced f i g h t e r  p i l o t s  i n  
VX-4 revea led  t h a t  about h a l f  of the  simulated m i s s i l e  sho t s  were being 
made 'ou t  of  envelope.' ACM p rac t i ce  on an instrumented range can materi-  
a l l y  improve performance. Both CinCLantFlt and CinCPacFlt s t rongly  concur. 

( 2 )  Training m i s s i l e  allowances, both l i v e  and dummy, have 
here tofore  been w e l l  below those  required f o r  p i l o t  checkout, t ra in ing ,  and 
prof ic iency  maintenance. Actual miss i le  f i r i n g s ,  both i n  CONUS and while 
deployed, a r e  requi red  i f  adequate aircrew performance i s  t o  be a t t a ined  
and sustained.  

( 3 )  Of importance equal t o  aircrew q u a l i f i c a t i o n  i s  f i g h t e r  
weapon system v e r i f i c a t i o n  by a c t u a l  mi s s i l e  f i r i n g s .  T h i s  has been proved 
conclusively by t h e  USAF's 'Combat Sage' program i n  Southeast  Asia. There 
have been repea ted  cases where Navy squadrons have deployed with a i r c r a f t  
on board t h a t  have not  f i r e d  a missi le .  

( 4 )  S ince  decommissioning of t he  F l e e t  A i r  Gunnery Unit (FAGU) 
i n  1960 t h e r e  has been a gradual  l o s s  of expe r t i s e  and cont inui ty  i n  the 
f i e l d  of f i g h t e r  weaponery. This t rend must be reversed by providing a 
means of consol idat ing,  coordinating, and promulgating the  doctr ine,  lo re ,  
t a c t i c s ,  and procedures f o r  f i g h t e r  employment. The present  Replacement 
C a r r i e r  A i r  Wings (RCVW'S) provide a l o g i c a l  base t o  r e i n s t i t u t e  elements 
of t h e  FAGU concept. 

( 5 )  Non-standardization i n  f i g h t e r  t r a i n i n g  requirements 
e x i s t s  between t h e  A t l a n t i c  and Pac i f i c  F l e e t s .  The need f o r  s tandardiza-  
t i o n  f o r  F l e e t  u n i t s  deploying concommitantly t o  Southeast  Asia i s  evident .  



(6 )  Numerous improvements a r e  needed i n  t a r g e t  drone capabi l i -  
t i e s  including: a i rborne  launch a i r c r a f t ,  out-of-sight con t ro l  and telem- 
e t ry ,  v i s u a l  augmentation, and drone recovery vehicles .  

( 7 )  Seve ra l  p o s s i b i l i t i e s  e x i s t  t o  provide an i n - f l i g h t  
simulator/evaluator/recorder f o r  t he  F4 which would serve a s  an exce l l en t  
forward a rea  t r a i n i n g  a i d  a s  w e l l  as  an e f f e c t i v e  shipboard maintenance 
t o o l .  Such an equipment, i n  concert  with a forward area mis s i l e  f i r i n g  
program, would o f f e r  important t r a i n i n g  and readiness gains.  

(8) B e t t e r  t r a i n i n g  a ids  (movies, sound/slide programs e t c . )  
a r e  needed f o r  a ircrew b a s i c  t r a i n i n g  and r e f r e she r  e f f o r t s .  

b. Recommendations 

(1) CNO, CHNAVMAT, COMNAVAIRSYSCOM, COM.NAVAIRLAITT/PAC, and 
o the r  cognizant commands e s t a b l i s h  on each coast,  CONUS, ~J-I instrumented 
A i r  Combat Maneuvering Range (AcMR~ wi th in  reasonable range of  f i g h t e r  
bases and not  a s  a p a r t  of any present  F&D range complex. Technical plans 
and cos t  es t imates  f o r  t h e  ACMR a r e  ava i l ab l e  i n  Applied Physics ~ a b o r a t o r y /  
Johns Hopkins Un ive r s i t y  Report MS-102 of 15 November 196C prepared j o i n t l y  
by APL/JHU and ComOpTevFor . 

( 2 )  Type, F l ee t ,  and Task Force Commanders prosecute m i s s i l e  
f i r i n g  programs a t  t h e  A t l a n t i c  Weapons Rmge, P a c i f i c  Missi le  Range, 
Okinawa, Poro P t .  R.P., and i n  t he  USAF's Wheelus Complex. 

< . 
(3 )  CNO p re sc r ibe  s tandards f o r  f i g h t e r  weapon system q u a l i f i -  

ca t ion /ve r i f i ca t ion .  As a minimum, each ~ 4 1 ~ 8  should be f i r e d  once annual- 
l y  f o r  system v e r i f i c a t i o n  and anytime t h e r e a f t e r  when systems maintenance 
i n d i c a t e s  a need f o r  r e - v e r i f i c a t i o n .  Preferably, each f i g h t e r  system 
should be v e r i f i e d  upon a r r i v a l  i n  t h e  S ix th  and/or Seventh F lee t s  and once 
t h e r e a f t e r  during t h e  deployment. A forward-area mis s i l e  f i r e  con t ro l  
maintenance-ass is t team ( mentioned i n  paragraph 5 ( above) ) would be per-  
t i n e n t  t o  t h i s  program. 

( 4 )  Type, F l ee t ,  and Task Force Commanders e s t a b l i s h  proce- 
dures t o  ensure t h e  m i s s i l e  f i r i n g  q u a l i f i c a t i o n s  of a i r c r a f t  as we l l  a s  
a ircrews.  

( 5 )  FMSAEG and Type Commanders review procedures f o r  CONUS 
t r a i n i n g  f i r i n g  da t a  c o l l e c t i o n  and processing and performance eva lua t ion  
i n  order  t o  provide an a n a l y t i c a l  approach t o  t r a i n i n g  methods, i s o l a t e  and 
eva lua te  sub-system performance, and t o  a s s i s t  i n  aircrew/aircraf ' t  q u a l i f i -  
ca t ion  records management. 

( 6 )  F'MSAFX; i n s t i t u t e  a s p e c i a l  a n a l y t i c a l  program f o r  forward 
a rea  f i r i n g s  i n  order  t o  provide s p e c i f i c  assessments of progress wi th  
(and  value o f )  t h i s  program. 



( 7 )  CNO r e v i s e  t h e  Non-Nuclear Ordnance Requirements (NNOR) 
Manual t o  provide ~4 p i l o t s  with one each A I M - 7  and AIM-9 per  p i l o t  during 
RCVW t r a i n i n g  and two each AIM-7 and AIM-9 per  p i l o t  per  year i n  f l e e t  
squadrons t h e r e a f t e r .  F8 p i l o t s  should rece ive  one AIM-9 i n  the RCVW and 
two pe r  year i n  f l e e t  squadrons the rea f t e r .  This allowance should be ex- 
c lu s ive  of s p e c i f i c  allowances f o r  ORE'S, O R I ' s  and a i r  demonstrations. 

(8) To optimize t h e  u t i l i z a t i o n  of asse ts ,  p r i o r i t y  should be 
given t o  t h e  expenditure  of AIM-9Bts, AIM-7Cqs, and AIM-7D's f o r  t r a in ing .  
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  f o r  
t r a i n i n g  b e n e f i t  ( e . g .  AIM-7E aga ins t  a BW-34 (IMK))  . AIM-7E2's should 
not be expended i n  t r a i n i n g  u n t i l  t he  a s s e t s  pos i t i on  ma te r i a l l y  improves. 

( 9 )  Dummy warheads and telemetry packs should be provided on a 
one-for-one b a s i s  f o r  each l i v e  t r a i n i n g  rciss i le .  (warhead f i r i n g s  des t roy  
drones. 'Eyebal l '  eva lua t ions  of other  than di . rect  h i t s  a r e  of dubious 
va lue  f o r  t r a i n i n g  performance ana lys is . )  

( 10) CNO approve and ComNavAirSysCom provide four  i n e r t  A I M -  
9Dts  f o r  each F l e e t  f i g h t e r  squadron and 18 f o r  each RCVW f i g h t e r  squadron 
f o r  capt ive  m i s s i l e  f l i g h t  t r a in ing .  

(11)  CNO and ComNavAirPac e s t ab l i sh ,  as e a r l y  as  possible ,  an 
Advanced F igh te r  Weapons School i n  RCW-12 a t  NAS Miramar f o r  both t h e  ~8 

a 

and t h e  ~ 4 .  Concept and plans f o r  t h i s  school  have already been formulated 
by Cor.RCVW 12 and ComFairMirmr. Af te r  operat ion through a s u i t a b l e  t r i a l  

b pkriod, eva lua te  i t s  worth and expand wi th in  RCVW-12 or  extend t o  R C W ~  as  
indicated.  

(12) ~ o m N a v ~ i r ~ a n t / ~ a c  s tandard ize  Training and Readiness 
Manuals f o r  f i g h t e r s  . 

(13)  CNO, CHNAVMAT, COMNAVAIFSYSCOM take necessary ac t ion  t o  
improve t a r g e t  drone c a p a b i l i t i e s  by: 

( a )  Prosecut ing procurement of DC-130's t o  a t  l e a s t  a 
t o t a l  of f i v e .  

( b )  Providing b e t t e r  v i s u a l  augmentation f o r  t h e  BQM-34 
t o  enhance t h e  s a f e t y  f a c t o r s  during a maneuvering t a r g e t  exercise .  

( c)  Procuring and deploying drone recovery vehicles  with 
c a p a b i l i t i e s  s u f f i c i e n t l y  improved over t he  marginally-capable H-34 ' s nor- 
mally used a t  p re sen t .  

( 1 4 )  COMNAVAIFSYSCOM d i r e c t  and fund NAVKISCEN Pt .  Mugu and 
NAVAIRDFVCEN J o h n s v i l l e  t o  conduct an evaluat ion of t he  AWM-19, ACEARTS, 
and MATE I1 sirnulator/evaluators/recorders now avai lab le  and recomend a 
s u i t a b l e  equipment configurat ion/design f o r  these  purposes. 



( 15) CNO, COMNAVAIRSYSCOM, TYCm, and COMOFTEVFOR inves t iga t e  
t h e  a v a i l a b i l i t y  and adequacy of present  v i sua l -a ids  t r a i n i n g  a i d s  f o r  
f i g h t e r  a ircrews and produce and procure movies and s l ide- tape  s e r i e s  on 
t h e  AIM-7 and AIM-9 systems. (AS  a r e s u l t  of t h i s  review considerable  prog- 
r e s s  has already been made i n  t h i s  area.) 

7 .  ~ e r s o n n e l / ~ r a i n i n a  ( Other than ~ i r c r e w s )  

( 1 )  Addi t iona l  q u a l i f i e d  e n l i s t e d  personnel a r e  requi red  i n  
CVA air- launched guided mis s i l e  shops. 

(2)  An ordnance ground o f f i c e r  should be assigned t o  each 
f i g h t e r  squadron t o  provide t h e  important focus of a t t e n t i o n  t o  a l l  of t h e  
squadron weapon func t ions  and, i n  pa r t i cu l a r ,  t h e  a i r - t o - a i r  mi s s i l e '  capa- 
b i l i t y .  

( 3 )  Exi s t ing  schools f o r  CVA guided mis s i l e  o f f i c e r s  and 
squadron ordnance o f f i c e r s  a r e  not  adequate. A course i s  needed designed 
s p e c i f i c a l l y  t o  provide information on mis s i l e  theory and operation, t e s t  
equipment, handling and assembly, publ icat ions,  and repor t ing  requirements. 

(4) Important de f i c i enc i e s  i n  t r a i n i n g  a r e  c rea ted  by t h e  lack  
of s u i t a b l y  configured, up-to-date t r a i n i n g  equipments i n  t h e  Naval A i r  
Maintenance Training Detachments (NA~\T'TRA.DETS) a t  t he  Naval A i r  S ta t ions .  
The provision of  up-to-date t r a i n i n g  equipment should be a f i r s t ,  v ice  a 
l a s t ,  or nex t - to - l a s t ,  p r i o r i t y  item when any new equipment o r  modification 
t o  equipment i s  nearing F l e e t  introduct ion.  

( 5) The performance of shipboard mis s i l e  assembly, handling, 
and loading crews s u f f e r s  from lack  of command emphasis on t r a i n i n g  a s  we l l  
a s  d i l u t i o n  o f  a t t e n t i o n  and l ack  of appreciat ion of t h e  importance of 
proper m i s s i l e  assembly, loading and handling, caused by concurrent  comnit- 
ment t o  o the r  ordnance operat ions.  Missi les  t r e a t e d  l i k e  bombs f requent ly  
perform l i k e  bombs. Also lacking i s  Type Commander d i r e c t i o n  on the  num- 
bers  of e n l i s t e d  personnel  r equ i r ing  spec i a l i zed  mis s i l e  t r a i n i n g  and t h e  
type of t r a i n i n g  requi red .  

( 6 )  Up-to-date movies and slide-sound presenta t ions  a r e  needed 
f o r  e n l i s t e d  t r a i n i n g  programs on t h e  mis s i l e s  and m i s s i l e  con t ro l  systems. 
Because of t h e  complexity of cu r r en t  systems and t h e  t rends  toward hard-to- 
comprehend documentation, retrenchment along the  l i n e s  of t h e  o l d  'D i lbe r t '  
approach i s  ind ica t ed .  

(7) There i s  a Navy-wide shortage of adequate numbers of r a t e d  
e n l i s t e d  personnel  proper ly  q u a l i f i e d  i n  t h e  seve ra l  aspec ts  of a i r - t o -a i r  
mi s s i l e ry .  L i t t l e  r e l i e f  i s  poss ib l e  through f u r t h e r  r e d i s t r i b u t i o n  of t he  
ava i l ab l e  r a t e d  personnel a s s e t s .  The Navy can reasonably look t o  some 
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r e l i e f  through i t s  f i r s t  term enl is tment  t r a i n i n g  program by overhauling 
t h a t  program t o  emphasize: t r a i n i n g  v ice  education, e a r l i e r  exposure t o  
'hands on hardware' t r a in ing ,  e a r l i e r  contact  wi th  cu r r en t  F l e e t  equipment/ 
problems, and increased  u t i l i t y  of t h e  f i r s t  term e n l i s t e e  by l i m i t e d  
closed loop d e t a i l i n g  of t hose  t r a i n e d  i n  a i r - t o - a i r  miss i le ry .  The Navy's 
a i r - t o - a i r  mi s s i l e  systems o f f e r  a  sound and reasonable foundation f o r  a  
t e s t  c e l l  opera t ion  which l a t e r  can be expanded t o  o ther  av i a t ion  a c t i v i t i e s  
and the  assoc ia ted  Group I X  r a t i ngs .  

( 1 )  CNO and the  NavPers e s t a b l i s h  t h e  following e n l i s t e d  per- 
sonnel allowance f o r  CVA Guided Miss i le  shops: 

1 - AQC o r  ATC ( NEC-7916) 
1 - AQ1 (NEC-7916) 
1 - AW (NEC 7916) 
3 - A01 
5 - A02 

11 - A03 
2-0 - AOAN 
42 - T o t a l  

. . NOTE: Where sen io r  r a t e d  p z r s o n ~ e l  a r e  not avai lable ,  maintain t o t a l  a t  42 

. , by increase  i n  designated s t r i k e r  personnel t r a i n e d  a s  i nd ica t ed  i n  subse- 
: 4- .' i, quent reco-mendation i n  t h i s  sec t ion .  

( 2 )  CNO and ChNavPers increase the  allowance of each VF 
squadron and ass ign  one ordnance ground o f f i c e r  (commissioned o r  warrant) 
t o  each. 

( 3 )  ~ o m ~ a v ~ i r ~ y s ~ o m / ~ o x t i N a v M i s ~ e n ,  Pt. Mugu o r  CNATECH'TRA ( a s  
appropriate)  e s t a b l i s h  a  one-week course f o r  squadron ordnance o f f i c e r s  and 
a  two week course f o r  CVA G/M a t  t h e  NAVMISCEN o r  a t  t h e  NAMTRADETS a t  NAS 
Miramar and NAS Oceana, respec t ive ly .  Course ou t l i nes  a r e  ava i l ab l e  i n  
Appendix 111 t o  t h i s  r epo r t .  

( 4 )  ComNavAirSysCom and CNATECHTRA examine NAMTRADET require-  
ments f o r  a i r - t o - a i r  m i s s i l e  t r a i n i n g  equipment and procure. The r e s u l t s  
of a  survey by t h e  Review Team appears i n  Appendix 111 t o  t h i s  r epo r t .  

( 5) C o m N a v ~ i r ~ a n t / ~ a c  e s t a b l i s h  mandatory t r a i n i n g  require-  
ments f o r  CVA m i s s i l e  shop personnel  and squadron loading team formation, 
t r a in ing ,  q u a l i f i c a t i o n ,  procedures, and inspect ions and i s s u e  implementing 
i n s t r u c t i o n s  a s  requi red  by OpNav I n s t .  3571.3. M i s s i l e  loading team courses 
should be e s t a b l i s h e d  i n  t he  RCVW's; other  courses i n  t h e  NAM!E?ADETSs. The 
Advanced F igh te r  Weapons School, a s s i s t e d  by VX-4 and NAVMTSCEN, should 
ensure t ha t  m i s s i l e  handling and loading and u n i t  i n spec t ion  c r i t e r i a  a r e  



complete, val id ,  and cur ren t .  Each VF squadron should e s t a b l i s h  a 6-9 man 
loading crew wi th  mis s i l e  loading a s  a designated primary r e spons ib i l i t y .  

(6) CNO and COMNAVAIRSYSCOM inves t iga t e  t h e  adequacy and com- 
p le teness  of t h e  5 ~ 8  sl ide-sound program and update a s  necessary. Provide, 
a lso,  an e n l i s t e d  t r a i n i n g  f i lm  on the  SPARROW and i n v e s t i g a t e  t he  "Dilbert" 
approach t o  pos te rs  and o ther  v i s u a l  t r a i n i n g  aids .  (AS a r e s u l t  of t h e  
Review Team e f f o r t ,  considerable  a c t i v i t y  i s  a l ready i n  evidence in  these  
a reas)  

(7 )  CNO and CNATECHTRA inves t iga t e  t h e  f e a s i b i l i t y  and prac- 
t i c a b i l i t y  of abbreviated "A" school t r a in ing  f o r  AO's, AQ's, AE1s, and 
AT'S t o  be coordinated wi th  follow-on, specia . l ized t r a i n i n g  i n  the 
NAMTRADETS and RCVW's, t o  provide func t iona l ly  qua l i f i ed ,  f i r s t  term en- 
l i s t e d  personnel  i n  t h e  numbers required. 

(8) CNO, ChNavPers, TYCOM1s and C.O. EPDOPAC/LANT examine de- 
t a i l i n g  procedures t o  provide t h a t  f i r s t  term e n l i s t e e s  i n i t i a l l y  t ra ined  
i n  a i r - t o - a i r  mi s s i l e ry  a r e  r e t a ined  i n  t h a t  job capac i ty  throughout t h e i r  
f i r s t  enl is tments .  

8. L o s i s t i c  S u ~ ~ o r t  

a. Conclusions 

(1) The most s e r ious  l o g i s t i c  support problem a t  present  i s  
t h a t  of p a r t s  support  f o r  t he  AWG-10 discussed i n  sub-paragraph 5 (above). 

C 
This i s  a c r i t i c a l l y  i n h i b i t i n g  inf luence overa l l ,  bu t  f u l l  impact has not  
y e t  .been r e a l i z e d  i n  Southeast  Asia because only two sh ips  (AMERICA and 
RANGER) and one Marine squadron have deployed t o  West Pac wi th  the  system. 
Forward a r e a  support  problems w i l l  be successively aggravated, comencing 
with t h e  deployment of  ENTERPRISE ( n e x t  scheduled) unless  prompt, vigorous 
ac t ion  i s  taken t o  improve t h e  AWG-10 p a r t s  support s i t u a t i o n .  

( 2 )  Due t o  lack  of forward area support c a p a b i l i t y  f o r  the 
SPARROW miss i le ,  270-296 days a r e  req- ired before  a de fec t ive  mis s i l e  of f -  
loaded by a deployed CVA i s  again on hand i n  t h e  RFI condition, i n  West Pac 
o r  i n  t h e  Mediterranean. About 31% of the  AIM 7E guidance and cont ro l  
u n i t s  a r e  i n  t h e  p i p e l i n e  a t  a l l  times. The number of AIM 7E's  i n  the pipe- 
l i n e  can be reduced, o v e r a l l  mi s s i l e  a v a i l a b i l i t y  increased, and ce r t a in  
economics r e a l i z e d  by providing a forward a rea  r e p a i r  c a p a b i l i t y  f o r  t h e  
AIM 7E. 

( 3 )  Mis s i l e  components such a s  wings, domes, f i n s ,  antennas, 
umbi l ica l  i n s e r t s ,  lower motor f i r e  connectors, EPU chimneys, e tc .  a re  
being success ive ly  degraded and surveyed due t o  handling damage or  wear 
normal t o  t h e  shipboard environment. Considerable improvement can be 
r e a l i z e d  by b e t t e r  management and procurement p rac t i ce s  f o r  t hese  " b i t s  and 



pieces" and periodic ,  compulsory inspection, cleaning, and/or r epa i r  by 
shore a c t i v i t i e s .  

( 4 )  Mis s i l e  conta iners  have long been a neglected item i n  t h e  
l o g i s t i c  support a rea .  Poor environmental pro tec t ion  f o r  mi s s i l e  compo- 
nents  i n  transshipment r e s u l t s  i n  a considerable  number of unusable m i s s i l e  
components i n  t h e  forward area.  A r e p a i r  and refurbishment program f o r  
present  conta iners  i s  requi red  a s  wel l  a s  a new look a t  packaging and 
handling ma te r i a l  and techniques. 

( 5 )  There i s  no adequate shipboard handling and loading equip- 
ment f o r  t h e  SPARROW miss i le .  Mis s i l e  ground handling equipment a t  Marine 
Corps and Naval A i r  S t a t i o n s  f ea tu re s  many l o c a l l y  f ab r i ca t ed  or  modified 
equipments which sub jec t  miss i les  t o  damage and crea te  s a f e t y  hazards. 

( 6 )  Log i s t i c  support f o r  t h e  AIM 9C i s  s t e a d i l y  de t e r io ra t ing .  
Def ic ienc ies  e x i s t  i n :  l a c k  of formal maintenance o r  opera t iona l  t r a i n i n g  
i n  t h e  NAMTRA DET1s and RCVW1s, shortages of t r a i n e d  e n l i s t e d  personnel 
and aircrews, l a c k  of cu r r en t  publ icat ions,  and shortages of  t e s t  equipment. 
Approximately $ 2 mi l l ion  would be required t o  overcome cu r ren t  l o g i s t i c  
de f i c i enc i e s .  This should be provided i n  an orderly program t o  rejuvenate  
t h e  l o g i s t i c  support  f o r  t h e  F ~ / A I M  gC system or  t h e  weapon should be r e -  
moved from t h e  CVAfs (27  C c l a s s )  where it i s  now ca r r i ed .  

( 7 )  Lack of adequate communications between F l e e t  users,  CNO, 
gnd t h e  Naval Ma te r i a l  Cormand i n h i b i t s  t h e  t imely  i d e n t i f i c a t i o n  and so lu-  
t i o n  of l o g i s t i c  problems. There i s  no s u b s t i t u t e  f o r  on-s i te  surveys and 
pe r iod ic  symposium t o  e f f e c t  t h e  necessary information interchange. The 
semi-annual F l e e t  support symposium sponsored by NAVAIRSYSCOM ( ~ ~ - 0 4 )  
f a l l s  s h o r t  of providing what i s  needed because of lack  of attendance by 
decision-making management i n  t h e  a c t i v i t i e s  represented and lack  of repre-  
s en ta t ion  from OPNAV. 

( 1) CNO, COMNAVAIRSYSCOM, and COMNAVAIRTSLNT/PAC take an over- 
a l l  look a t  t h e  AWG-10 system, ranging from emphasis t o  be accorded t o  t h e  
cont rac tor  r e l i a b i l i t y  program (recommended elsewhere here in)  t o  t h e  spe- 
c i f i c  d e t a i l s  of b i t s  and p iece  support.  I n  t h e  t o t a l  scheme of f u t u r e  
t rends  and needs, it appears t h a t  a re-evaluat ion of r e l a t i v e  p r i o r i t i e s  of 
t he  cons t i t uen t s  of f u t u r e  c a p a b i l i t i e s  i s  required. Present  plans f o r  out- 
f i t t i n g  new opera t iona l  u n i t s  should be balanced aga ins t  t h e  r e a l i t i e s  of a 
s o l i d  maintenance, repa i r ,  rework, and l o g i s t i c  support capab i l i t y .  It 
could we l l  be, f o r  example, t h a t  an ear ly,  f u l l  rework c a p a b i l i t y  a t  t h e  
NARF Cherry P t .  i s  e s s e n t i a l  t o  opera t iona l  expansion beyond a c e r t a i n  po in t  
and t h a t  a p r i o r i t y  adjustment t o  accommodate t h a t  end would ma te r i a l l y  i m -  
prove readiness  pos ture  e a r l i e r  than now ant ic ipa ted .  
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( 2 )  COMNAVAIRSYSCOM and COMNAVAIRPAC e s t a b l i s h  a r e p a i r  capa- 
b i l i t y  a t  t h e  Naval Magazine Subic Bay f o r  t he  AIM 7E guidance and con t ro l  
s ec t ion  and rocket  motor. Consideration should be given t o  reduct ion of 
t h e  t o t a l  inventory i n  order  t o  provide the  necessary parts/sub-system sup- 
p o r t  f o r  t h i s  r e p a i r  e f f o r t .  Concomitantly, COMNAVAIRSYSCOM should procure 
t h e  a d d i t i o n a l  AIM-7E2 and A I M  7F mater ia l s  needed t o  s u s t a i n  t h e  forward 
a rea  r e p a i r  capab i l i t y .  

( 3 )  COMNAVAIFU,ANT/PAC d i r e c t  CVA/S when off loading,  t o  inc lude  
a l l  m i s s i l e  compoxTents f o r  r e t u r n  t o  shore a c t i v i t i e s  f o r  inspect ion,  - 
cleaning, and r e p a i r .  

( 4 )  COMNAVAIRSYSCOM i n s t i t u t e  a refurbishment and r e p a i r  pro- 
gram f o r  a i r - t o - a i r  guided mis s i l e  'miscellaneous components ' ( i . e . wings, 
f i n s ,  antennas, e t c . )  a t  t h e  Naval Weapons S ta t ions  and a t  t h e  ITARF's. 
Such a program should include a r e a l i s t i c  procurement program f o r  rep lace-  
ment p a r t s  f o r  p re sen t  a i r - t o - a i r  mi s s i l e s  as wel l  a s  f o r  f u t u r e  mi s s i l e s .  

( 5 )  COMNAVAIItSYSCOM i n s t i t u t e  a mi s s i l e  container  r e p a i r  and 
refurbishment program and i s s u e  appropriate  d i r ec t ives  t o  assure  t h e  a v a i l -  
a b i l i t y  of conta iners  where/when needed. 

( 6) COM!?AVAIIISYSCOM examine present  a i r - t o - a i r  m i s s i l e  packag- 
ing procedures and provide in t e r im  f i x e s  (e.g. ' b a r r i e r  bags' ,  e t c . )  a s  
needed t o  improve environmental pro tec t ion  f o r  miss i le  components during 
trans-shipment.  

( 7 )  COMNAVAIRSYSCOM i n i t i a t e  a packaging and handling s tudy 
t o  eva lua te  poss ib l e  so lu t ions  t o  present  container problems inc luding  
"turn-around" vs. "throw away" containers .  

(8) COMNAVAIRSYSCOM expedite  t h e  engineering eva lua t ion  of t h e  
AERO 21AX loading adapter  and t h e  AERO 67A loader  proposed f o r  shipboard 
loading of t he  SPARROW and t h e  AERO 52B t ranspor te r / loader  designed f o r  
shore based use. 

( 9 )  CNO and F l e e t  Commanders reexamine t h e  requirements f o r  
t h e  AIM-9C and, if required,  reques t  and/or provide f u l l  l o g i s t i c  support  
f o r  t h e  weapon system; otherwise, t h e  AIM-9C should be removed from t h e  
inventory. 

(10)  CNO sponsor a per iodic  ( a t  l e a s t  seni-annual) F l e e t  sup- 
p o r t  conference f o r  a i r - t o - a i r  guided miss i les .  A f i r s t  order  of business  
could be  an agenda exploring progress  i n  implementing t h e  recomr~endations 
of t h i s  repor t .  



9. Documentation 

a.  Conclusions 

( 1 )  Procedures and format f o r  the  prepara t ion  and presenta t ion  
of t echn ica l  information f o r  maintenance and operat ions have not changed 
appreciably over t he  years .  The operat ional  e f f ec t iveness  of a i r - t o - a i r  
mi s s i l e  systems. is  being adversely a f fec ted  by r e l a t i v e l y  low manpower pro- 
duc t iv i ty ,  much of  which i s  due to :  inaccurate,  incomplete, o r  out-of-date 
t echn ica l  da t a ;  t h e  d i f f i c u l t y  i n  i n t e rp re t ing  da ta  i n  t h e  format presented;  
or  t h e  d i f f i c u l t y  i n  da t a  i d e n t i f i c a t i o n  and r e t r i e v a l .  Problems with 
documentation were encountered i n  every one of t h e  f i v e  review areas .  
Although c i t e d  as  a prime problem area i n  t h e  " ~ u s s 6 l l  Report" of October 
1967, t h e r e  has been l i t t l e  d i sce rn ib l e  progress. 

( 2 )  A p a r t i c u l a r  problem e x i s t s  i n  t he  Naval Weapons S t a t i o n s  
which work wi th  a combination of NAVAIR and NAVORD publ ica t ions .  NAVAIRSYS- 
COM could exerc ise  b e t t e r  t e c h n i c a l  cont ro l  over t h e  work performed on a i r -  
t o - a i r  mi s s i l e s  by t h e  NWS's by review and approval of c e r t a i n  publ ica t ions  
now issued  exc lus ive ly  wi th in  t h e  NAVORDSYSCOl4; notably, t he  "Qual i ty  Assur- 
ance Provisions" (QAP ' s )  and Standard Operating Procedures (SOP'S) f o r  a i r -  
launched weapons. 

(3)  A program t o  provide central ized,  ope ra t i cna l  compat ib i l i ty  
v e r i f i c a t i o n  cf s t o r e s / a i r c r a f t  combinations, as  we l l  a s  a program f o r  t h e  
prepara t ion  of weapons loading manuals and check l i s t s  has been e s t ab l i shed  
a t  t h e  Naval Weapons Evaluat ion F a c i l i t y  (NWEF). NWEF, however, encounters 
r e a l  problems i n  acquir ing accura te  and timely source data ,  p lus  t h e  neces- 
s a ry  a s s e t s  ( a i r c r a f t ,  weapons, equipment, f a c i l i t i e s ,  and personnel) gen- 
e r a l l y  a v a i l a b l e  only from F l e e t  un i t s .  An add i t i ona l  problem i s  t h e  time 
cons-med i n  document production by non-automated processes.  

b. Recommendations 

(1) COMNAVAIRSYSCOM conduct an in-depth survey of  modern tech-  
niques f o r  t h e  c o l l e c t i o n  and c o l l a t i o n  of data  and t h e  prepara t ion  and 
p re sen ta t ion  of t echn ica l  information f o r  maintenance and operat ions.  

(2)  Concurrently wi th  t h e  broad e f f o r t  i n  ( 1 )  ( above), COMNAV- 
AIRSYSCOM, i n i t i a t e ,  a s  a matter  of p r io r i t y ,  a program t o  improve t h e  tech- 
n i c a l  documentation f o r  t h e  organiza t iona l  and in te rmedia te  maintenance 
operat ion fo r  t he  AWG-10. This should be a coordinated e f f o r t  with McDonnell- 
Douglas and Westinghouse and should include an assessment and e a r l y  appl ica-  
t i o n  of "WSMAC", "PIMO", "RAPID", "MIRACODE", or any o ther  of  t h e  numerous 
techniques ava i l ab l e  t o  improve t h e  qua l i ty  and u t i l i t y  of t e c h n i c a l  
information. 

(3 )  COMNAVAIRSYSCOM and CCIMUVORDSYSCOM review j o i n t l y  t h e  
present  system f o r  providing t echn ica l  documentation f o r  t he  Naval Weapons 



Sta t ions  and consol idate  and coordinate  present  u n i l a t e r a l  e f f o r t s  i n  t h i s  
area.  

( 4 )  COMNAVAIRSYSCOM implement, a t  an e a r l y  date,  t he  recom- 
mendations evolved i n  t h e  SPARROW and SIDEWINDER publ ica t ions  review con- 
ferences he ld  during September 1968. 

( 5 )  CNO, Type Commanders, and COMNAVAIRSYSCOM a s s i s t  NWEF i n  
obtaining t h e  da t a  packages, recommended procedures, Spec ia l  Support 
Equipment, and other  documentation/assets needed f o r  a  complete update of 
t he  ~ 8 / ~ 4  a i r - t o - a i r  m i s s i l e  systems documentation i n  NWEF's a r ea  of 
cognizance. 

(6) CNO AID CONNIAVAIRSYSCOM include NWEF a t  the  Board of 
Inspec t ion  and Survey (BIS) t r i a l s  and Operational Evaluations a t  NAVMSSCEN 
Pt .  Mugu and NATC Patuxent River.  COMNAVAIRSYSCOM provide follow-up ad- 
m i n i s t r a t i v e  and t echn ica l  support  a s  required by NWEF t o  assure t h a t  accu- 
r a t e  check l i s t s  a r e  ava i l ab l e  upon t h e  F lee t  in t roduct ion  of any new weapon 
sys tem. 

( 7 )  CO NWEF and COMNAVAIRSYSCOM inves t iga t e  t h e  t echn ica l  and 
eco~omic  f e a s i b i l i t y  of automation of t h e  NhTF document p r o d ~ c t i o n  process.  

10. Surve i l lance  

a.  Conclusions 

(1) A prime a rea  f o r  explo i ta t ion ,  wi th  d i r e c t  feedback i n t o  
r e l i a b i l i t y ,  i s  t h a t  of su rve i l l ance .  Ostensibly, because of f'unding 
l imi t a t ions ,  t h i s  important a r ea  has been l a rge ly  neglected t o  date .  Con- 
sequently, i t  i s  d i f f i c u l t  t o  a s se s s  t he  t r u e  q u a l i t y  of an inventory con- 
t a in ing  a number of mi s s i l e s  s e v e r a l  years old. F a i l u r e  mode da t a  from t h e  
NWS's and Q,EL1s, Unsa t i s fac tory  Reports, and NARF d a t a  on p a r t s  replacement 
a r e  t y p i c a l  of  t he  sources which should be coordinated and consolidated t o  
form t h e  foundation f o r  t h e  m i s s i l e  system r e l i a b i l i t y  improvements u rgen t ly  
needed a t  present .  

(2)  A key element of t h e  surve i l lance  funct ion is  t h e  r epo r t -  
ing system. Numerous r e p o r t s  have repeatedly ind ica ted  various co r r ec t ive  
ac t ions  wi th  l i t t l e  or no evidence of response. Many of these  a r e  non- 
s tandard of a n a l y t i c a l  o r  engineering ty-pe and f r equen t ly  a r e  mis-routed/ 
d i rec ted .  There a r e  p re sen t ly  nine r epo r t s  r e l a t e d  t o  mi s s i l e  malfunctions. - 
The ac t ion  agency/office i s  f r equen t ly  dependent on t h e  ty-pe of r epo r t  used 
by t h e  o r ig ina t c r .  

b. Recommendations 

(1) COMNAVAIRSYSCOM review, r e v i s e  a s  necessary, and promulgate 
an i n s t r u c t i o n  s imi l a r  t o  NAVORDINST 4355.3 t o  e s t a b l i s h  a  li4VAIRSYSCOM 



program f o r  q u a l i t y  su rve i l l ance  of a i r - t o - a i r  mi s s i l e s .  As an adjunct t o  
( o r  model f o r )  t h i s  program, considerat ion of  a  "Deficiency Correct ive 
Action Program" (DCAP), s i m i l a r  t o  t h a t  i n  fo rce  f o r  sur face  mis s i l e  sys- 
tems, is recommended. 

( 2 )  COMNAVAIRSYSCOM assign o v e r a l l  management of t h e  su rve i l -  
l ance  program t o  t h a t  f i e l d  a c t i v i t y  invested wi th  the  in-service engineer- 
ing  r e s p o n s i b i l i t y  f o r  t h e  system con~erned .  FliISAEG should support t he  
su rve i l l ance  program f o r  t h e  da t a  co l l ec t ion  and processing phases and f o r  
such o ther  t a s k s - a s  assigned by the  su rve i l l ance  program manager. 

( 3 )  CONNAVAIRSYSCOI~; pro-ride appropr ia te  d i r ec t ion  t o  Type 
Commanders and Marine Corps a c t i v i t i e s  t o  provide f o r  t he  monitoring and 
report in^ of capt ive  f l i g h t  h i s t o r i e s  and t h e i r  observed e f f ec t s .  

( 4) CNO, COhtNAVAIRSYSCOI4, and CO'~DIAVORDSYSCO?sl coordinate and 
consol ida te  t h e  nine sepa ra t e  r epo r t s  nar ava i l ab l e  f o r  repor t ing  miss i le  
malfunctions. 

( 5 )  COMNAVAIRSYSCOt'l, m d e r  t he  aegis  of t he  surve i l lance  pro- 
gram, systemize and s tandard ize  the  miss i le  mal fun~t ion/~er for rnance  r epor t -  
ing  systems. 

11. Inspec t ion  

. (  . . 
a. Conclusions 

( 1 )  There i s  no s u b s t i t u t e  f o r  follow-up, i n  the  form of on- 
s i t e  inspect ion,  t o  ensure t h a t  p o l i c i e s  a r e  understood and t h a t  d i r ec t ives  
a r e  being c a r r i e d  out.  The present  t oo l s  f o r  measuring a i r - t o - a i r  mi s s i l e  
system readiness  i n  t h e  CVA' s  (p r i r - a r i l y  Operational Readiness ~ v a l u a t i o n s /  
Inspec t ions  and Pre-deployment ~ e v i e w s )  f requent ly  f a l l  shor t  of providing 
a  t r u e  measure of readiness ,  p r imar i ly  due t o  lack-of-depth of inquiry. 
The record a l s o  shuws t h a t  l i k e l y  avenues f o r  t h e  improvement of condit ions 
noted during inspect ions/reviews Kay remain l a r g e l y  unexploited due t o  t he  
l ack  of follow-up. F ina l ly ,  unsa t i s f ac to ry  or  marginal conditions, once 
corrected,  may not  remain s o  due t o  t he  r ap id  turnover  of personnel. 

( 2 )  Standard iza t ion  i n  procedures, workmanship standards,  
processes,  q u a l i t y  cont ro l ,  and s  i r i l a r  c h a r a c t e r i s t i c s  between Naval A i r  
Rework F a c i l i t i e s  and Naval Weapons S ta t ions  i s  extremely d i f f i c u l t  t o  
achieve s o l e l y  by r e l i a n c e  on s t a t e d  pol icy  and a  system of d i r ec t ives ,  no 
matter  how complete. Differences i n  p l an t  layout,  t e s t  equipment, tool ing,  
and personnel  q u a l i f i c a t i o n  a r e  examples of f a c t o r s  i n c i t i n g  non- 
s tandard iza t ion .  performance 2nd s tandard iza t ion  a t  t h e  depot l e v e l  a f f e c t  
performance, r e l i a b i l i t y ,  and r ra in ta inabi l i ty  i n  t h e  F lee t .  An inspect ion 
system o f f e r s  an e f f e c t i v e  means t o  evaluate  and improve, a s  necessary, 
t hese  important in f luences  on c a p a b i l i t i e s  and readiness .  



b. Recommendations 

( 1 )  CNO promulgate a d i r e c t i v e  requi r ing  Type Commanders t o  
i n s t i t u t e  an Air-Launched Miss i l e  Technical Prof ic iency  Inspec t ion  (A.LNTPI) 
system; along the  l i n e s  of t h e  present  NTPI, f o r  each deploying CVA and VF 
squadron. The AL$ITPI should be followed-up by a team formed by t h e  Type 
Commanders (w i th  a s s i s t a n c e  from technica l  and o ther  a c t i v i t i e s  a s  required)  
t o  conduct an on - s i t e  review i n  each CVA 60-120 days following deployment 
t o  t h e  S i x t h  o r  Secenth F l e e t s .  

(2)  NAVAIRSYSCOM d i r e c t  NAvAIRSYSCOMF~EPLANT/PAC t o  i ssue ,  
p r i o r  t o  1 January 1969, a j o i n t  i n s t ruc t ion  i n i t i a t i n g  an a i r - t o - a i r  
weapon system p ro f i c i ency  inspec t ion  of t he  NARF's t o  be conducted annually,  
o r  a t  such o ther  i n t e r v a l s  a s  may be deemed necessary, t o  i n su re  q u a l i t y  
products a r e  being de l ive red  t o  t h e  F lee t .  The i n s t r u c t i o n  should be  coor- 
d ina ted  wi th  NAVORDSYSCOM and a similar inspect ion should be i n i t i a t e d  a t  
appropriate  Naval Weapons S t a t i o n s  ( ~ i r - ~ a u n c h e d  Miss i l e  ~ i v i s i o n s )  by 
NAVAIRSYSCOMREP Teams. Cognizant f i e l d  a c t i v i t i e s  (NAVMISCEN, NAVWEPCEN, 
QEL's, FMSAM;), and con t r ac to r  personnel should be requested t o  a s s i s t .  

12. Sa fe ty  

a.  Conclusions 

( 1 )  Operat ional  requirenents  during conbat opera t ions  i n  
Southeast  Asia have f r equen t ly  been i n  c o n f l i c t  with s a f e t y  requirements. 
A t y p i c a l  example i s  t h e  problem of a f i gh te r  requi r ing  movement t o  t h e  
hangar deck of a CVA f o r  a number of reasons where r e t en t ion  o r  down load  
of t he  a i r - t o - a i r  m i s s i l e s  i s  a t  issue.  Most of t h e  d i r ec t ion  now a v a i l -  
ab le  t o  the  Commanding Of f i ce r  of a CVA i s  neces sa r i l y  der ived from ' a  
p r i o r i '  s a f e t y  cons idera t ions  r a t h e r  than deductive analyses based on hard 
f a c t .  

2 Although considerable  progress has been made s i n c e  issuance 
of the  usse sell Report" i n  October 1967, t he re  remain numerous ' loose ends'  
i n  t he  s a f e t y  a reas  a s soc i a t ed  with a i r - t o -a i r  miss i les .  Among these  a r e  
HERO considerat ions f o r  t h e  AIM-7D (HERO unsafe) and SIDEWINDER (HERO t e s t -  
i ng  not complete) a s  we l l  as  numerous problems r e l a t e d  t o  s tandard iza t ion  
of such fea tures / fbnc t ions  a s  safe/arm devices, f i r i n g  c i r c u i t r y ,  s a f e t y  
in te r locks ,  s t r a y  vol tage  t e s t s ,  receptacles ,  umbilicals,  e t c .  

b. Recommendation 

( 1 )  CNO a c t i v a t e ,  a t  t h e  e a r l i e s t  p r a c t i c a b l e  date ,  an Air-to- 
A i r  Mis s i l e  S a f e t y  Study Group f o r  a complete Sa fe ty  Review of t h e  3'8 and 
F4 m i s s i l e  systems. This  Review should be of t h e  same scope and depth as  
those  normally conducted f o r  nuclear  weapons and should be organized and 
conducted accordingly. 

s .. 



13. Rework 

a.  Conclusions 

(1) A comprehensive Rework Plan i s  needed f o r  each of  t he  e l e -  
ments of t h e  a i r - t o - a i r  mi s s i l e  system (AMCS, miss i les ,  SSE, launchers, and 
a i r c r a f t )  which spec i f i e s ,  i n  d e t a i l ,  t h e  rework t o  be accomplished. Such 
a p lan  should provide an order ly  means of achieving s tandard configurat ions 
i n  t h a t  a l l  apprpved Class  1 and Class 2 changes could be conveniently in-  
s t a l l e d  and chronic f a i l u r e  p a r t s  replaced. 

( 2 )  The NARF's requi re  va l ida t ion  of t h e i r  respec t ive  operat ions 
by s p e c i f i c a l l y  cons t i t u t ed  teams which would examine da t a  packages; in- 
coming inspec t ion  procedures; the rework p lan ;  t h e  a v a i l a b i l i t y  and adequacy 
of  pa r t s ,  t oo l s ,  and t e s t  equipment; q u a l i t y  assurance procedures; c a l i b r a -  
t i o n ;  workmanship; and t h e  a v a i l a b i l i t y  of  manpower, s k i l l s  and resources.  
Val ida t ion  should inc lude  a management survey and provide f o r  pe r iod ic  
aud i t s  t o  ensure t h a t  required s tandards a r e  maintained. 

( 3 )  The lack  of a complete da t a  package f o r  t h e  SPARROW miss i l e  
requi res  cons iderable  improvisation i n  the  NARF's from time t o  time i n  
order  t o  respond t o  problem uncovered i n  t he  m i s s i l e  rework process.  
This, i n  turn,  may be a f f ec t ing  the  q u a l i t y  of t h e  f i n a l  product, although 
no conclusive evidence t o  t h a t  e f f e c t  is ava i l ab l e .  

< ( 4 )  P a r t s  support i s  a genuine problem, both from t h e  s tand-  
po in t s  of a v a i l a b i l i t y  of p a r t s  ( i n  a fund-limited world) and t h e  q u a l i t y  
of p a r t s .  Frequent p a r t s  shortages a r e  hampering production. The procure- 
ment of non-standard or  unqual i f ied p a r t s  from numerous vendors ( q u a l i f i e d  
and unqual i f ied)  can r e s u l t  i n  a f i n a l  product with performance q u i t e  un l ike  
the  o r i g i n a l  f a c t o r y  product.  This l a t t e r  can be  t r u e  fo r  a m i s s i l e  even 
though it can pass  a l l  es tab l i shed  t e s t  requirements a t  a NARF only t o  have 
a sub-standard component f a i l  on a subsequent t e s t  or a combat f i r i n g .  

( 5 )  The NARF pro3uct should be as  near ly  "good as  new" a s  
poss ib le .  To t h a t  end, environmental and o ther  t e s t  c r i t e r i a  appl ied during 
the  o r i g i n a l  f a c t o r y  production should be applied, t o  t h e  extent  prac t icable ,  
during t h e  NARF production operat ion.  The Performance Evaluation Program 
(PEP) f o r  reworked mis s i l e s  should be expanded t o  provide a t e s t  program t o  
eva lua te  t h e  NARF product t o  a depth comparable t o  o r i g i n a l  Production 
Monitoring Tests ,  rev ised  a s  rscommended elsewhere herein.  

( 6 )  An e f f e c t i v e  NARF rework program i s  importantly dependent 
on th ree  of t he  o ther  ac t ions  recommended elsewhere herein:  

( a )  Def in i t ion  of a t h ree  l e v e l  maintenance system f o r  
a l l  elements of t h e  a i r - t o -a i r  mi s s i l e  systems ( inc luding  d e f i n i t i o n  of t he  
NARF's r o l e  i n  t h e  3-M p r o g r a d .  



( b )  E f fec t ive  performance of t he  in-serv ice  engineering 

( c)  Dynamic program management a t  a l l  l eve l s .  

b. Recommendations 

( 1 )  COMNAVAIRSYSCOM d i r e c t  an appropriate  a c t i v i t y  t o  develop 
standard, comprehegsive rework plans f o r  t h e  seve ra l  elements of cur ren t  
a i r - t o - a i r  m i s s i l e  systems. I n i t i a l  emphasis should be on t h e  AIM-7E2 and 
the  AWG-10. 

(2) COMNAVAIRSYSCOM form a "Validation Team" cons is t ing  of 
~ a v ~ / ~ n d u s t r ~  r ep re sen ta t ion  t o  v a l i d a t e  t h e  AWG-10 operat ion a t  NARF 
Cherry Pt., followed by va l ida t ion  of t h e  AIM-7E2 rework operations a t  
W ' s  Norfolk and Alameda. Westinghouse has submitted a proposal  f o r  an 
AWG-10 rework va l ida t ion .  A s i m i l a r  plan should be s o l i c i t e d  from Raytheon 
f o r  t he  AIM-7E2 and these  plans reviewed, amended as necessary, and 
implemented. 

( 3 )  COMNAVAIRSYSCOM requ i r e  Raytheon t o  produce and submit a 
complete da t a  package f o r  t he  SPARROW miss i le .  

( 4 )  CCNNAVAIRSYSCOM, ASO, SPCC, t h e  NAW's and other  cognizant 
a c t i v i t i e s ,  a s  requested by COMNAVAIRSYSCm, conduct a s tudy of supply sup- 
p o r t  f o r  t h e  AWG-10, AIM-9, and AIM-7 rework programs. Some of t he  recom- 
mendations of  Appendix V t o  t h i s  r epo r t  would provide e f f e c t i v e  in te r im 
ac t ions .  

( 5 )  COKNAVAIRSYSCOM expand t h e  PEP program t o  provide periodic ,  
telemetry-supported, f u l l  s c a l e  f i r i n g s  of t h e  NARF' a i r - t o - a i r  mi s s i l e  
products.  Supplementary t e s t s  should be expanded t o  include f u l l  environ- 
mental t e s t i n g  ( temperature and v ib ra t ion  cycl ing)  a t  t h e  QEL1s. Spec i f i c  
procedures and r e s p o n s i b i l i t i e s  should be es tab l i shed  f o r  f a i l u r e  analyses, 
da t a  feedback, and follow-up. The sampling r a t e  should be not  l e s s  than 
20 mis s i l e s  of each type p e r  NARF per  quar te r .  

14. Evaluat ion bv FMSAEG 

a. Conclusions 

( 1 )  MAEG's  cont r ibu t ion  t o  a i r - t o - a i r  mi s s i l e  t r a in ing ,  and 
readiness  has been l e s s  than  i t s  f u l l  p o t e n t i a l  t o  da t e  and c e r t a i n l y  l e s s  
than  i t s  con t r ibu t ion  t o  t h e  su r f ace  mis s i l e  program. This is  due p r i -  
mar i ly  t o  l a c k  of high l e v e l  d i r e c t i o n  and emphasis on FSAEG's r o l e  a s  an 
a i r - t o - a i r  m i s s i l e  system support  a c t i v i t y  a s  wel l  a s  lack  of coordinated, 
funded a c t i v i t y  i n  c e r t a i n  a reas  ( e. g. def ic iency/ fa i lure  co r r ec t ive  ac t ion  
program) where F'MSAFX; ' s  p a r t i c i p a t i o n  would be important. 



(2) The value of FMSAM;'s evaluation of missi le  f i r i n g s  i s  
d i r e c t l y  proport ional  t o  t h e  q u a l i t y  of the  data received. Standard f i r i n g  
repor ts  a re  of dubious value f o r  a meaningfil analysis unless supplemented 
by telemetry data.  Good telemetry, then, i s  an important element of the  
miss i le  t r a in ing  f i r i n g  program and would be an invaluable a i d  t o  combat 
f i r i n g  analysis .  

(3 )  I n  a resources-limited world it i s  important t o  i d e n t i f y  
the  c r i t i c a l  performance elements and i s o l a t e  problems a t  every s tage  of 
the  l o g i s t i c  and operat ional  f l o w  of the  miss i le  system i n  order t o  d i r e c t  
funds and e f f o r t  t o  t h e  po ten t i a l ly  most f r u i t f u l  areas f o r  exploi ta t ion .  
FMSAEG can do t h i s ;  given direct ion,  support, and good data. 

b. Recommendations 

( 1) Type and F lee t  Cmanders ,  CNO, and COMNAVAIRSYSCOM 
evaluate current  FMSAEG programs ( both formal and informal) f o r  a i r - t o - a i r  
miss i les  and COMNAVAIRSYSCOM coordinate findings and provide more s p e c i f i c  
d i rec t ion  t o  M E ; M :  f o r  fu tu re  e f f o r t s .  

( 2 )  C .O. FMSAEG formulate and submit t o  COMNAVAIRSYSCOM f o r  
considerat ion a ~ e f i c i e n c ~ / ~ a i l u r e  Corrective Action Program (DCAP) f o r  
a i r - t o - a i r  missi les .  

c 3 CNO and Chief NAVMAT plan f o r  and program s u f f i c i e n t  
telemetry packs t o  support the  a i r - t o - a i r  missi le  t ra in ing f i r i n g  program. 

(4) CNO, COMNAVAIRSYSCOM, and C.O. M A E  explore the  technical ,  
economic, and operat ional  f e a s i b i l i t y  of a combat telemetry program f o r  
f i g h t e r  a i r c r a f t  i n  Southeast Asia. 

( 5 )  CNO, Chief NAVMAT, and COMNAVAIRSYSCOM plan and budget, 
on a continuing basis ,  t o  support the  following programs a t  FMSAM;, as  a 
minimum : 

( a )  Training miss i le  f i r i n g  analysis and other F l e e t  sup- 
por t  tasks  recommended by FMSAEG i n  i t s  proposed f ive  year budget plan, 
FY 1969 - FY 1973. 

( b )  A spec ia l  forward area t ra in ing missi le  f i r i n g  analy- 
s i s  program. 

( c )  Analysis of Navy combat missi le  f i r ings .  

( d )  A DCAP f o r  a i r - to -a i r  missiles.  



I n i t i a l  

C. Funding Estimates 

1. An in tens ive  e f f o r t  was made t o  i d e n t i f y  funding requirements as, 
c i a t e d  with the  numerous recommendations o f  t h i s  review. It should be 
noted t h a t  s eve ra l  important act ions proposed can be  accommodated within 
p re sen t ly  programmed f i s c a l  a s se t s  and without major r e o r i e n t a t i o n s  of tt 
programs involved. The primary problem was with program recommendations 
where add i t i ona l  study and/or i nves t iga t ion  i s  requi red  i n  order  t o  deter  
mine t echn ica l  o r  opera t iona l  f e a s i b i l i t y .  For t h a t  reason, t h e r e  a r e  a 
number of f i s c a l  es t imate adjustments s t i l l  required.  

2. Funding estimates,  t o  t h e  depth of  d e t a i l  poss ib le ,  appear i n  the  
Appendices t o  t h i s  report .  Gross es t imates  of  t h e  t o t a l  amounts r equ i r e :  
( over and above cur ren t  f i n a n c i a l  plans) a r e  as  follows : 

Review Area Costs ( x  1000) 

I 

I1 

I11 

I V  

v 



D. Proposed Action Matrix 

This s ec t ion  which w i l l  b e  i ssued  with t h e  Appendices, contains  a pro- 
posed ac t ion  matr ix wherein proposed ac t ion  assignments f o r  comands and 
a c t i v i t i e s  concerned a r e  keyed t o  each of the  spec i f i c  recommendations 
appearing i n  Appendices I through KC. 
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