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APPENDIX 1ll 

REPORT OF TASK TEAM THREE 

Chairman: O R .  B. H. Gilpin,  USN, Eeval Niss i le  Center, Pt. Mugu 

"Do shipboard and sqcadron o r p n i z a t i o n  ( a f lmt  and eshcre) 
launch on optimally ready combat Aircraft-Missile System?" 



INTRODUCTION 

A. The mission of Task Team Three was t o  determine i f  shipboard and squad- 
ron organizations (a f loa t  and shore) launch an optimally ready combat 
a i rcraf t -miss i le  system. Probl&s reported during the  a i r - to-a i r  sympos- 
ium were invesGigated and, during subsequent investigation, addit ional  
problems were revealed. This report contains recommended solutions or 
recommends addit ional  investigation where insuff ic ient  information i s  
available. 

B. The major portion of the  report  and the majority o f  the  reported prob- 
l e m  areas per ta in  t o  the SPARROW missile system. While many of the  prob- 
lems equally a f f ec t  the SIDEWINDER missile, the lower combat r e l i a b i l i t y  
of the F- SPARROW and i t s  importance a s  a primary air- to-air  weapon system 
accentuated the SPARROW problem areas. 

C. The following considerations a re  highlighted i n  those sections of the 
report  which follow : 

1. The manning and performe-nce of CVA missile shops and squadrons 
suf fe r s  from the  overal l  Navy shortage of electronics maintenance person- 
nel.  Several problem areas such as  inadequate t ra in ing a ids  and lack of 
t r a in ing  equipment require immediate action. Because of SEA (Southeast 

. ~ s i a )  operation the  experience level  in the CVA missild shops and squad- 
rons i s  presently a t  the  highest l eve l  since the  introduction of guided 
miss i le  systems. Training, however, is  s t i l l  largely  a 'bootstrap' op- 
era t ion i n  many areas and a reduction i n  SEA operations w i l l  d ras t i ca l ly  
increase the importance of a comprehensive, coordinated t ra in ing program 
in maintaining the  proficiency of Fleet enl is ted  personnel. 

2. With the  increasing complexity of weapon systems and the  multitude 
of support equipments required t o  maintain them, the provision of sui table  
operational and maintenance technical manuals i s  a major problem. New 
techniques i n  information collect ion and display must be adopted. The prep- 
arat ion of a l l  weapon loading manuals and checklists  a t  one centra l  activ- 
i t y  (NWEF) i s  s ignif icant ly  improving the qual i ty  of these documents. 

3. An ef fect ive  air-launched missile technical  proficiency inspection 
fo r  deploying -CVA ' s and squadrons, patterned a f t e r  the  Nuclear TPI , would 
provide a s ignif icant  increase i n  missile sys t en  readiness and is  considered 
t o  be one of the  more important recamendations of t h i s  report. Implici t  
i n  the  inspection function is the  necessity f o r  follow-up and continuing 
technical  support in the  forward area t o  ensure t ha t  deficiencies are ,  in 
fact , 'corrected and t h a t  desired performance levels ,  once at tained,  a r e  
maintained. 
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4. The a t t en t ion  focused on t e s t  philosophy f o r  air-launched miss i les ,  
p a r t i c u l a r l y  the SPPOW, i s  a t t r i b u t e d  t o  the  lack  of user ' s  confidence 
i n  the  overa l l  weapon system r e l i a b i l i t y .  I n  ac tua l i ty ,  varying t he  t e s t  
frequencies, o r  changing the  t e s t  equipment for  miss i le  guidance sect ion 
t e s t i n g ,  has had l i t t l e  e f f e c t  on the  overa l l  system r e l i a b i l i t y .  Reli-  
a b i l i t y  improvements a r e  required,  however, and m u s t  be attacked through 
be t t e r  qual i ty  c o n t m l  and maintenance and surveil lance procedures. 

5 .  Safety requirements f o r  a i r - to -a i r  missi les  aboard CVA's a re  eon- 
fusing and contradictory and a r e  i n  conf l i c t  with operational requirements. 
A thorough study of a i r - to -a i r  weapons systems safe ty  parameters and 
requirements must be undertaken, and overa l l  coordination of  safe ty  in- 
s t ruc t ions  must be improved. 

6. There a r e  nmerous minor SPARRGW l o g i s t i c  problems which should 
be corrected. The F - ~ / A I M - F  SIDEWlXiER system is not receiving l o g i s t i c  
support. The required support should be  provided, o r  the  decision should 
be made t o  cancel the  AIM-9C program. 

7. Increased emphasis i s  required on the  development, procurement, 
and support of adequate shipboard support equipment. The exis t ing  problems 
a r e  a t t r i b u t e d  t o  fund l imi ta t ions  and t o  the  l ack  of overa l l  d i rec t ion  
end management. 

8. Changes i n  Navy and Marine Corps policy v i s  a v i s  a i r - to-a i r  
weapons system maintenance and mployment a r e  required. of major importance 
i s  an increased emphasis on mainta inabi l i ty  and r e l i a b i l i t y  problems i n  the  
F lee t ,  with l e s s  emphasis, o r  even a moratorium, on performance improve- 
ments. 
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Training and personnel problems involve personnel allowances, the  
a v a i l a b i l i t y  of t r a in ing  a i d s ,  up-to-date equip-nent, types of t r a in ing  
avai lable ,  and basic t ra in ing nethodology. 

A. Manning of CVA Missile S h o ~ s  

Disccssion and Conclusion 

A t  present there  a r e  not enough qual i f ied  individuals s t a f f ing  G/M 
(Guided ~ i s s i l e  ) Shops aboard C'GA ' s . 

Recomendat ion 

The following rninba7m personnel allowances be authorized for  CVA A i r -  
Launched G/N Shops: 

1 - AQC o r  ATC w i t h  FEC-7916 
1 - A a - 1  NEC-7916 
1 - AQF-2 NEC-7916 
3 - A01 
5 - A02 
11 - A03 
20 - AOAN 
& - Total  

B. Non-Flying Ordnance Officers fo r  VF Squadrons 

Conclusion 

An ordnance ground o f f i c e r  should be assigned t o  both ~4 and 3'8 squadrons 
t o  provide the  important focus of a t t en t ion  t o  a l l  of the  weapons functions 
and, in par t i cu la r ,  t o  a i r - to -a i r  miss i le  capabil i ty.  

Recomendat ion 

BUPERS assign an ordnance ground o f f i c e r  t o  a l l  f igh te r  squadrons. 

C. Training Aids and Equipment a t  NAMTRADETS 

Discussion 

The NAMEWET courses in miss i le  assembly, handling and checkout u t i l i z e  
borrowed miss i le  sect ions when available. I n  some instances the  components 
a r e  not of current  configuration. Components, such a s  i n e r t  motors, have 
been manufactured by the contractors f o r  A i r  Force classroom t ra in ing ;  



however, the  NAMTIWETS a r e  forced t o  use expended motor cases acquired 
from NAVMISCEN. Support equipments i n  use a t  the  'NAMTRADETs do not have 
the  l a t e s t  changes such a s  that required t o  t e s t  the  AIM-7E2. 

Conclusion 

The t r a in ing  ai-ds and equipments used by the  NAMTFNDETS i n  miss i le  
t r a i n i n g  should be of the  l a t e s t  configurations, designed speci f ica l ly  f o r  
t r a in ing  use where necessary, and should be procured in adequate ndnbers. 
None of these  conditions present ly  exis ts .  

Recornendations 

1. The equipment shown i n  Tab A should be supplied t o  aU. NAMTRADETS 
providing ins t ruc t ion  i n  SPARROW and SIDEWINDER miss i le  systems. This i s  
considered t o  be the  minimum equipment requirements t o  sustain SPARROW 
and SIDEWINDEB t ra in ing.  

2. NAVAIRSYSCOM (AIR-534) ensure tha t  NPNPYTRAGRU receives SSE Change 
Ki t s  p r i o r  t o  t h e i r  f l e e t  introduction. 

3. NAVAIRSYSCOM (AD-413) provide fo r  t r a in ing  f o r  a minimum of four 
( 4 )  IUMTFXGRU ins t ruc to r s  on a l l  proposed changes t o  SSE. 

D. - AIM-7i32 Maintenance Training Film 

D i  scus s ion 

I n i t i a l  maintenance t r a in ing  f o r  AIM-7E2 w i l l  be conducted by Raytheon 
Company a s  a p a r t  o f  t h e  contract  defined by NAVAIRSYSCOM. This t r a in ing  
wi l l  s t a r t  i n  December 1968. Additional requirements f o r  updating miss i l e  
assembly.crews and miss i le  loading crews e x i s t  from a shipboard environment 
standpoint . 

Conclusion 

An updated AIM-7E2 SPARROW maintenance t r a in ing  f i l m  should be produced, 
s t r e s s ing  miss i le  assembly, handling, loading and ident i f ica t ion  of  t h e  
AIM-7E2 a s  associated with shipboard miss i le  shops, shipboard handling and 
loading procedures. 

Recommendations 

1. The AIM-7E2 SPARROW maintenance t r a in ing  f i lm be produced by 
Raytheon Company without cost  t o  the  Navy. This f i l m  w i l l  be reviewed by 
Qestinghouse Campany, McDonnell Aircraf t  Company, Naval Missile Center, and 
Naval A i r  Systems Cammand p r i o r  t o  re lease  t o  fleet squadrons. This t r a i n i n g  
f i lm should be completed a s  soon a s  possible and d i s t r ibu t ion  t o  a l l  f l e e t  
squadrons be control led by Chief of Naval Operations (OP-563). 



2. CNO and NAVAIRSYSCOM review requirements f o r  a s imilar  f i lm on 
SIDEWINDER and d i rec t  NAVMISCEN t o  produce. 

E. Device 5F8 SPA~ROW/SIDEWINDER/F~J AWG-10 ~ o u n d / ~ l i d e  FYograms 

Conclusion 

The 5F8 sound/slide programs fo r  the  SPARROW/SIDEWINDER and F ~ J  AWG-10 
a r e  extremely valuable in the  t r a in ing  of aircrews and maintenance personnel 
in  Neval Aviation Maintenance Training Detachments (NAMTD), Carrier Readi- 
ness Attack Wing Squadrons (RCVW's) and Flee t  Squadrons. 

Recommendat ion 
i 

There i s  a need t o  publish a matrix f o r  current  and projected 5F8 
programs fo r  the  SPARROW, SIDEWINDER and F4J AWG-10. Additionally, these 
sound/slide tapes must be reviewed, revised and updated pr ior  t o  in t ro-  
ducing new missile/weapons systems o r  modifications thereof i n  f l e e t  
squadrons. These sound/sllde tapes should complement and be coordinated 
with programmed ins t ruc t  ion/publications . 
F. Visual T r a i ~ i n g  Aids (Di lber t  Type posters)  

i 

Conclusion I 
', ." 

The pos ters ,  or  v i sua l  t r a in ing  a i d s ,  w i l l  provide a humorist approach 
t o t h e  problem associated with miss i le  handling, miss i l e  buildup, miss i le  
loading, and aircrew procedures. The importance of the  problem areas w i l l  
become u?pe,most t o  the  maintenance crews and aircrews. 

Recommendation 

The " ~ i l b e r t  Typett posters  should depict problem areas  i n  the  ~ i s s i l e /  
Weapons System t h a t  can be control led by t r a in ing  or increased knowledge 
of t h e  system. A s e r i e s  of pos ters ,  approximately twenty, t o  be developed 
using a common charac ter iza t ion  of a Navy man doing a l l  the  wrong things 
t o  the  ~ i s s i l e /weapons  System. 

A p r o ~ o s a l  w i l l  be submitted by Raytheon Company i n  November 1%8 f o r  
the  s e r i e s  of pos ters ,  Raytheon w i l l  p r w i d e  the  art work associated with 
t h i s  t r a in ing  a t  no cos t  t o  t h e  Navy. An a l t e r n a t e  proposal w i l l  include 
p r in t ing  and d i s t r ibu t ion .  Navy d i s t r ibu t ion  w i l l  be controlled by Naval 
Safety Center (code TO), and the  Chief of Naval Operations (0p-562). 

G .  P r o g m e d  Ins t ruct ion  f o r  F~/SPARI~OW Weapons System I 
Conclusion 

Technical publications a re  d i f f i c u l t  t o  read and comprehend the in- 
format ion t h a t  is presented. Missile publications and weapons systems 



pub l i ca t ions  both f a l l  i n t o  t h i s  category.  A s e r i e s  of Manuals t h a t  a r e  
e a s i l y  read,  understood, and conta in  systematic examinations f o r  mainte- 
nance personnel  and a i rc rews  a r e  requi red  during deployments t o  r e f r e s h  
and i n s t r u c t  personnel i n  ready rooms and mis s i l e  spaces without formal 
classroom ins t ruc t ion .  

Recommendat ion 

P r o g r m e d  i n s t r u c t i o n  manuals should be provided i n  t h ree  a reas :  

1. Miss i le  Assembly and Test ing 
2. Miss i le  Handling and Loading 
3. Aircrew Procedures - The manuals should be produced in s u f f i c i e n t  quant i ty  t o  insure adequate 

d i s t r i b u t i o n  t o  operat ing u n i t s ,  NAWTPSTAs, and a i r c r a f t  c a r r i e r s .  A pro- 
posa l  by Raytheon Company w i l l  be  submitted i n  November 1958 fo r  t h e  t h r e e  
a r eas  ind ica ted .  The d i s t r i b u t i o n  of t he  programmed ins t ruc t ion  nanuals 
should be cont ro l led  by t h e  Chief of  Naval Operations (Q-562). 

H. Location o f  AIM-7 F i s s i l e  Test Eauiument Schools 

Discussion 

Relocat ion of t h e  D S M - ~ ~ / D P M - ~  Schools and assoc ia ted  e q u i p e n t s  from 
Jacksonvi l le ,  F lor ida  t o  Oceana, V i rg in i a ,  i s  necessary t o  provide b e t t e r  
and c l o s e r  l i a i s o n  with AIRLANT squadrons and ClrA's .  

Conclusion 

AIM-7 m i s s i l e  t e s t  equipments f o r  t r a i n i n g  a r e  not  present ly  loca ted  - f o r  b e s t  u t i l i z a t i o n .  

Recommendat ion 

NAMTRAGRU move East Coast AIM-7 t r a i n i n g  a s s e t s  from NkS, Jacksonvi l le  
t o  NAS Oceana a s -  soon as poss ib le .  

I. Training of Miss i le  Loadiw Personnel 

Discussion 

Poor t r a i n i n g  and non-standardization of mi s s i l e  loading teams r e s u l t s  
in excess ive  m i s s i l e  damage during a i r c r a f t  rearming. I n  addi t ion ,  t h e  
lack of  t r a i n i n g  i s  a -s igni f icant  f a c t o r  i n  causijng t h e  high mis f i r e  r a t e  
during combat f i r i n g s .  Present ly ,  t h e r e  i s  no mandatory requirement fo r  
formal  schools,  on-the-job t r a i n i n g ,  prof ic iency  inspect ions,  o r  s tandards 



f o r  VF squadron aircrews and m i s s i l e  loading crews. Addit ional ly,  t h e r e  
i s  no m i s s i l e  loading crew concept e s t ab l i shed  i n  VF  squadrons today 
which c l e a r l y  de f ines  ind iv idua ls  respons ib le  f o r  a i r - t o - a i r  missile 
handling loading. 

Conclusion 

. Training and q u a l i f i c a t i o n  of m i s s i l e  loading teams r e s u l t s  in m i s s i l e  
damage and misf i res .  An adequate t r a i n i n g  and c e r t i f i c a t i o n  program i s  
urgent ly  required.  

Recornendations 

1. Implanent standardized a i r - t o - a i r  missile loading crew t r a i n i n g ,  
procedures,  and inspect ions,  based on lessons  learned  i n  nuclear  weapons 
programs. 

2. Type Commanders i s sue  implementing i n s t r u c t i o n s  a s  required by 
OPNAVINST 3571.3. 

3. The Fighter  Weapons School in t h e  RCVW's ,  a s s i s t e d  by VX-4 and 
NAVMISCEN, e2sure t h a t  m i s s i l e  loadLag and u n i t  i n s ~ e c t i o n  c r i t e r i a  a r e  
complete, v a l i d ,  and up-to-date. 

4. Es tab l i sh  an a i r - t o - a i r  m i s s i l e  loading team course in t h e  R C W  
a t  NAS Oceana and NAS Miramar. 

5 .  Es tab l i sh  mis s i l e  loading crews in each VF squadron, consis t ing 
of 6-9 e n l i s t e d ,  wi th  m i s s i l e  loading designated a s  a primary respon- 
s i b i l i t y .  

J. Schools f o r  Guided Miss i le  and Squadron Ordnance Off icers  

Discussion 

1. Exis t ing  schools f o r  CVA Guided Miss i le  Of f i ce r s  and squadron 
ordnance o f f i c e r s  are not adequate. Schools p re sen t ly  provided f o r  G/M 
personnel cons i s t  of t e s t  equipment operat ion and maintenance, and ship-  
board handling and mis s i l e  assembly. A summary course designed spsc i f -  
i c a l l y  f o r  G/M o f f i c e r s  and sqmdron ordnance o f f i c e r s  is required,  en- 
compassing t h e  theory of operation, t e s t  equipment, F l e e t  problems, 
publ ica t ions  and repor t ing  requirements. 

2. There is  a lack  of superv isors  t r a i n e d  i n  t h e  handling and assembly 
of t h e  SPARR(1W miss i le .  



Conclusion 

A school i n  m i s s i l e  systems i s  requi red ,  t a i l o r e d  t o  t h e  spec i f ic  
requirements of G/M o f f i c e r s  and squadron ordnance o f f i ce r s .  

1. Es tab l i sh  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 o f f i c e r s  a t  NAVMISCEN or  a t  NAMTFDET's at  
NAS Oceana and NAS Miramar. 

2. COMNAVAIRUNT and COMW-VAIF.PAC ensure t h a t  a miniam of two 
m i s s i l e  shop supervisors  from each CVA have at tended t h e  AIM-7 m i s s i l e  
handling and assembly course taught  by ItWl"REJ)ET's. 

K. En l i s t ed  Training Plan 

Discussion 

Adequate nmbers of supervLsory personnel ( ~ ? r ~ / l s t / 2 f i d )  e r e  not 
a m i i a b l e  t o  meet allowances i n  c r i t i c a l  r a t e s  of f i g h t e r  squadrons and 
CVA1s &ue t o  low U. S. Navy reenl is tment  r a t e s .  "A" schools (AO/AQ/AT/AE) 
a r e  p re sen t ly  operat ing a t  100 percent  of capac i ty ,  y e t  annual f l e e t  
s tudent  graduate  requirements a r e  s t i l l  i n  excess of "A" school capab i l i t y .  
Non-rated personnel (without "A" school)  a r e  being assigned t o  augment 
t hese  squadron/ship shortages o f  supervisory personnel.  

A review was conducted a t  t h e  Aviation Ordnance "A" School, N4TTC, 
Jacksonvi l le ,  F lor ida ,  o f  t h e  sy l l abus ,  NAMTRADET spec ia l ized  t r a i n i n g ,  
and BUPBS/USMC procedures f o r  ordering e n l i s t e d  personnel t o  C V A " ~  and 
squadrons. The present  A 0  "A" school capac i ty  i s  1500 USN and 500 USMC 
graduates  pe r  year based on a sy l labus  of 17.6 weeks. The cur ren t  annual 
f l e e t  r e q ~ i r e m e n t s  a r e  2279 f o r  t h e  U. S. Navy and approximately 700 f o r  
t h e  U. S. Marine Corps. Based on t h e  present  A0 "A" school syl labus,  t h i s  
means t h a t  t h e r e  w i l l  be  a shortage of 779 USN and approxixately 200 USMC 
"A" school graduates during FY 69 due t o  l a c k  of  MILCON and in s t ruc to r  
personnel.  Addit ional  barracks and mess h a l l s  would be required t o  increase  
A0 "A" school  capacity.. The review revealed t h a t  t h e  present  A0 "A" school 
sy l labus  could reasonably be compressed from 17.6 weeks t o  12.5 weeks. 
Fur ther ,  weekly s tudent  inputs  can be increased from 40 (30 USN and 1 0  
USMC) s tudents  per  week t o  60 (46 USN and 14  USMC) students  per  week wi th  
no increase  in f a c i l i t i e s  (MILCON) or  in s t ruc to r s .  This would r e s u l t  in  
a n  annual input of  2300 USN and 700 USMC s tudents  i n  A0 "A" school. The 
12.5 week sy l labus  involves s t reamlining t o  e l imina te  unnecessary in fo r -  
mation that would be spec i a l i zed  l a t e r  i n  t h e  W E T  syl labus,  according 
t o  t h e  u l t imate  duty s t a t i o n  of  t h e  individual .  An example of the p re sen t  
and recommended flow i s  as shown i n  Tabs C - 1  and C-2.  



Conclusions 

1. An increase i n  A0 "A" school output, coupled with revised sy l l ab i ,  
would permit the  U. S. Navy and U. S. Marine Corps t o  meet current annual 
requirements with add i t iona l ,  b e t t e r  qual i f ied  personnel. Further it w i l l  
provide standardized ent ry  l e v e l  personnel f o r  the  ordnance rating system. 

2. Additional s tudies  of AQ/AT/AE "A" schools a r e  required t o  deter-  
mine i f  the  respective s y l l a b i  can be streamlined t o  eliminate information 
t o  be covered by special ized t r a in ing  l a t e r  i n  the  NAMTRADETS, thereby 
increasing school capacity and improving qua l i ty  of graduates t o  CVAts 
and squadrons. 

Recommendat ions 

1. CNO, BUPE3S, and CNATECHTRA examine t h e  f i r s t  term enlistment 
t r a i n i n g  program t o  a p h a s i z e :  t r a i n i q  v ice  education, e a r l i e r  contact 
with hands-on-hardware t r a in ing ,  e a r l i e r  contact with current f l e e t  equip- 
ment and procedures, and increased u t i l i t y  of the  f i r s t  term enl is tee .  

2. CNATECm examine "A" school s y l l a b i  f o r  AO's, M ' s ,  AT'S and 
A Q ' s ,  coupled with follow-on special ized t r a in ing  i n  the  NAMTR4DETS and 
the  RCVN's with t h e  objec t ive  of  providing functionally qualif ied personnel 
i n  t h e  nunbers required by the  Fleets .  

3. Examine BUPERS/EPDOPAC d e t a i l i n g  procedures t o  ensure t h a t  personnel 
t r a ined  i n  a i r - to-a i r  miss i le ry  a r e  i n i t i a l l y  de ta i l ed  and retained i n  t h a t  
job capacity throughout t h e i r  f i r s t  enlistment. 

4, I n s t i t u t e  a 12.5 week streamlined A0 "A" syllabus a s  soon as  possible 
wi th  a concomitant increased student input of  60 per week. 

5 .  Establish shipboard a i r  miss i le  assembly and handling courses a t  
IUMXADETS Oceana and Miramar. These courses would be phased t o  include 
a l l  a i r  launched miss i les  a s  they a r e  introduced in to  t h e  f l e e t .  The 
i n i t i a l  courses should cover SPARROW and SIDEWINDER, a s  well  a s  tb? pre- 
sent  air-to-surface miss i l e  .family. 

6 .  Establish shipboard conventional ordnance handling and assembly 
courses f o r  'AO-3 and below a t  the  present  A i r  -Launched Weapons NAMTRADETS. 

7. Establish organizat ional  l e v e l  miss i le  and bomb handling courses a t  
the  exis t ing  Weapons System NAMTRADETS. These courses should be special ized 
t o  meet squadron needs by type a i r c r a f t  (F4, F8, A4, A6, ~ 7 ) .  These courses 
should be in addi t ion  t o  the  present weapons system maintenance courses. 

8. Establish On-the-Job Training i n  t h e  RCVW's t o  provide loading 
team t ra in ing for  each type of F lee t  a i r c r a f t .  



There a r e  s eve ra l  problems i n  publ ica t ions  and repor t ing  procedures 
which d i r e c t l y  a f f e c t  CTVA operat ion.  

~ i r c r a f t . 1 ~ ~ ~  Maintenance Publicat ions 

Discussion 

1. Maintenance pub l i ca t ions  have not changed appreciably i n  t h e  
p a s t  few years  and have been genera l ly  unsa t i s fac tory .  With t h e  adver;t 
o f  more complex weapons systems, t h e  problem of maintaining cur ren t  
publ ica t ions  p l aces  an unnecessary burden on maintenance a c t i v i t i e s .  

The opera t iona l  e f fec t iveness  of a i r - t o - a i r  mi s s i l e  systems 
i s  being asverse ly  a f f ec t ed  by r e l a t i v e l y  low manpower product iv i ty ,  
e spec i a l ly  i n  t h e  maintenance a rea .  I n  f a c t ,  t h e r e  i s  some evidence 
ind ica t ing  that t h e  manpower product iv i ty  of maintenence personnel has 
been decreasing over t he  years  a t  t h e  same time t h a t  t h e  complexity and 
inherent  c a p a b i l i t y  of the  weapon systens has been increasing.  The 
acuteness  of t h e  problem of i ne f f ec t ive  manpower product iv i ty  w i l l  con- 
t i n u e  t o  increase unless  some d r a s t i c  chenges a r e  made i n  t h e  very nezr 
fu tu re .  

2. Analysis of a i r c r a f t  maintenence s t a t i s t i c s  has revealed t h a t  
an  abnormal amount of  time i s  being spent i n  information research and 
t rouSleshooting,  p a r t i c u l a r l y  i n  t h e  unscheduled mintenance  a rea .  Hend- 
books, t h e  present  form of da t a  ava i lab le ,  have become increasingly cim- 
bersome a s  t he  complexity of t h e  associated a i r c r a f t  and systems increase .  

3. One new concept i n  maintenence information, designed t o  reduce 
maintenance manhours, has been developed by t h e  McDomell Douglas Corpo- 
r a t i on .  The system, ca l l ed  WSMAC (weapon System Maintenance Action c e n t e r )  
w a s  o r i g i n a l l y  c rea ted  f o r  t h e  Phantom I1 a i r c r a f t  produced i n  S t .  Louis,  
Missouri f o r  t h e  United S t a t e s  Navy and A i r  Force. Using a microfilm 
s torage  system and a r e t r i e v a l  u n i t  b u i l t  by Eastman Kodak Company and 
u t i l i z i n g  t h e i r  commercially proven MLRACODE system, WSM4C provides access  
t o  any and a l l  t e c h n i c a l  da t a  by but ton se lec t ion .  Codes, conpat ible  with 
work u n i t  codes f o r  mintenance  accounting, s e t  i n t o  t h e  keyboard, allow 
r e t r i e v a l  i n  seconds of  any reques t .  Operation of t h e  u n i t  i s  simple 
and r equ i r e s  no spec i a l ly  t r a i n e d  operator .  

4. McDonnell-Douglas r epo r t s  t h a t  t h e  WSMAC system i n  use a t  
t h e i r  p l an t  has  saved thousands of d o l l a r s  i n  a i r c r a f t  maintenance search 
time alone. 



5 .  Other approaches t o  improve manpower product iv i ty  a r e  a l ,a i lab le .  
P r o j e c t  PIMO (Presenta t ion  of  Infornation f o r  Maintenance and Operat ion j 
developed by Serendipi ty  Incorporated f o r  t h e  USAF' C-141 systerr i s  a good 
example. A proposal  t o  develop maintenance job guides f o r  t h e  AN/AWG-10 
Miss i l e  Control System f o r  t h e  F-kT a i r c r a f t  has  been subni t ted t o  
WAIRSYSCOMHQ in October 1968 by Serendipi ty  Incorporated, Chatsworth, 
Ca l i fo rn i a  . 

concl; ion  

Sys tem maintenance publ icat ions a r e  voluminous, d i f f i c u l t  t o  use 
and understand, d i f f i c u l t  t o  rozintain cur ren t  and consume many mn-hours 
t o  r e v i s e  and maintain. Concepts such a s  WSMAC and PIMO o f f e r  p o t e n t l a l  
so lu t ions  t o  these  publ ica t tons  problems. 

Recornendations 

1. Extend contractor  su?port t o  tne  VF92 WSM4C evaluation to 
include t h e  f i r s t  90 dsys of the  h%STPP4C deplojment. 

2. NAV.4IRSYSS3PZQ ass ign  a higfi p r i o r i t y  t o  e q l o r e  all avenues 
of present ing  ma in t ena~ce  i n f o m t i o n  t h a t  w i l i  r e s u l t  i n  a dramatic 
bprovement i n  mnpower produ:tivizy. 

3. X4VAIESYSCCI.I use t h e  M J / A ~ ~ G - ~ O  Miss i le  Control S y s t m  a s  a t e s t  
OR f o r  sys ten  t o  eva lua te  methods. of -roving the  p re sen ta t i cn  of infci31a'i 

maintenance and operat ions.  iieview the  2roposai  submitted by S e r e n d i ~ i t y  
Incorporeted t o  develop maintenance job guides,  expanding as necessary t o  
include a coordinated eva lu i t i cn  of WSYAC, PLMO, RAPID, and c the r  prcposals /  
concepts f o r  t he  presenta t ion  of technica l  informztisn. 

B. Miss i le  Publ iczt ions f o r  Sperat,lons and Maintenznce 

Discussion 

1. During September 1968 publ ica t ion  review conferences were con- 
ducted t o  review and c c r r e c t  doficiencies  i n  t!le technica l  mamals f o r  k ~ t h  
EP-4RROW and SIDFdINCE3. E r i e f  s m r r i e s  of t h e  conferences a r e  as follows: 

SPAWOK - Discrepsncies between manuals due t o  d u p l i c s t i m  of 
information and dLfferent r e v i s i m  da tes  w i l l  be e l i r r imted  by co~nsol idat ion 
of manuals where possible-, Infomat ion  contained i n  var ious O?'s and N.CV0F.D 
pub l i ca t ions  w i l l  be consolidated i n  W A I R  manuals. All pe r t inec t  t echn ica l  
manuals w i l l  be  dec l a s s i f i ed  xhere possible .  The contractor  w l l l  orcvide 
an Am-7 SPARROW miss i l e  Technical Yanual Guide (TMG) l i s t i n g  a l l  t echnice l  
manuals. The WAG will be revised every 9 days. ~ a c t i c a l / N A ~ ~ ~ ~  manuals 
were not  reviewed. 



SIDEWINDER ' - AU SIDEWINDER technical  martr~als were reviewed 
and act ion assigned for  correction of def2ciencies. Several problems 
reported consisted o f  manuals not being revised following i n i t i a l  dis- '  
t r ibu t ion ,  speci f ic  requirements f o r  Marine Corps operations and Al l -Up-  
Round concept not being reglected in the  manuals, and data i n  conf l i c t  
with o f f i c i a l  publications being published in unofficial  bu l le t ins  re -  
leased by various . f i e l d  a c t i v i t i e s .  Review of   act ~ C ~ ~ / N A T O P S  manuals 
revealed t ha t  descr ip t ive  data  and launch envelopes were not up-to-date 
i n  a l l  manuals. 

Recommendations 

1. NAVAIRSYSCOM assure follow-ug and correction of deficiencies 
reported by NWC l e t t e r  Seria1.4255 of 2.0ctaber 1968. 

2.  NAVAIRCUYSCOM review s ta tus  of T ~ C ~ ~ C ~ ~ / N A T O P S  manuals for  
SPARROW missi le and expedite revision.  

3. W A I R S Y S C O M  implement revision of technical  manuals fo r  
SPARROW and SIDEWINDIE!. 

C .  Conventionel Weapons Loeding Manuals and Checklists 

Discussion 

1. There a r e  numerous inadequacies and confl icts  concerning 
airborne s tores  loading manuals and conventional weapons re lease  and 
control  checklists .  

2.  NAVASRINST 5400.2 issued 27 July 1966 established a program 
t o  provide' central ized ver i f i ca t ion  of stores/aircraf't combinations f o r  
operational c m p a t i b i l i t y  a t  NWEF (Naval Weapons Evaluation F'acility), 
Albuquerque, New Mexico. This ins t ruct ion applies t o  a l l  publications 
intended for  general Fleet  use t ha t  r e l a t e  t o  combinations of s tores  
( including nuclear weapons) and a i r c r a f t .  

3.  A review of recent  a i r c r a f t  accidents and incidents involved 
with the carriage and re lease  o f  airborne s tores  has revealed t ha t  con- 
f l i c t s  and inadequacies ex i s t  i n  current publications concerning airborne 
s to res ,  t h e i r  preparation, loading, carriage and release. The lack of 
proper instructions has resu l t ed  i n  various improvised Fleet procedures, 
some of which have been improper and unsafe. Additionally, re la ted  infor-  - 
mation was found t o  be scat tered throughout various manuals. 

4. NWEF currentljr prepares loading manuals, conversion manuals, 
re lease  and control  checkl is ts  and s tores  r e l i a b i l i t y  cards fo r  each 
a i r c r a f t l s t o r e  combination ac  appropriate. 



5. NWEF v e r i f i e s  procedures f o r  loading,  unloading, suspension 
checkout and r e l e a s e  of a i rborne  s to re s .  

6 .  NWEF a l s o  prepares  cor rec t ions  t o  prel iminary technica l  manuals 
submitted f o r  ~ e r i f i c a t i ~ o n  and prepares  advance changes t o  published 
documents when required.  

7. Spec i f i c  problem a reas  and recommendations t h a t  w i l l  enable 
NWEF' t o  provide adequate,  accura te  and cu r ren t  publ ica t ions  a r e  .contained 
i n  t h e  following paragraphs. I f  these  problems a r e  corrected t h e  ove ra l l  
system e f f e c t  w i l l  increase  system r e l i a b i l i t y  and sa fe ty .  

a. Problem: 

Acquiring accura te  t - h e l y  da t a  f o r  development of conventional 
weapons check l i s t s  by PMZF. 

( I) Discussion : 

It i s  extremely d i f f i c u l t  f o r  ~~F t o  acquire  t imely accurate  
source da t a  f o r  developing conventional weapons check l i s t s .  This.problen 
i s  very  apparent i n  t he  a r eas  of new weapons, weapon improvement, a i r c r a f t  
modi f ica t ions ,  SSE, and handling equipment. 

( 2 )  Recommendations : 

( a )  Include NWEF representa t ives  as  a p a r t  of BIS ( ~ o ~ ~ d  of 
Inspec t ion  and Survey) T r i a l s  and OIPEVALS (opera t ion  ~ v a l u a t i o n s )  a t  
NAVMISCEN and NATC P a t w e n t  River and provide adnln is t rzx ive  and technica l  
support  t o  t hese  r ep re sen ta t ives  i n  developing o r  nodifj-ing procedures t o  
ensure  t h a t  accura te  c h e c k l i s t s  a r e  ava i l ab l e  when new cr updated a i r c r a f t  
a r e  introduced i n t o  t h e  F l e e t .  A l l  BIS and OPEVALS shculd use proposed 
o r  e x i s t i n g  Naval Weapon Evaluation Checkl is ts  t o  deternine t h e i r  adequacy. 

( b )  I n  t h e  development of a new weapon o r  modification of an 
a i r c r a f t ,  Cognizant F i e ld  ~ c t i v i t  i e s / p a r t i c i p a t  ing F ie ld  &-ct i v i t i e s  ( CFA/ 
PFA) and/or prime cont rac tors  provide NWEF with a da t a  pnckage containing 
recommended loading procedures, SSE ( s p e c i a l  Support ~ ~ d ~ r n e n t  ) , and r e -  
l e a s e  and con t ro l  systems checks. 

( c )  NWEF e s t a b l i s h  a technical records center  containing 
source d a t a  f o r  conventional weapons check l i s t s .  CFA/PFA or prime contrac- 
t o r  provide updated source da t a  t o  NWEF on ex i s t i ng  systems and programed 
systems. 

b . ' Problem : 

D i f f i c u l t y  i n  ve r i fy ing  conventional weapons checklists/manuals . 



(1) Discussion: 

Since ver i f ica t ion normally involves the  use of Fleet  assets  
( a i r c r a f t ,  weapons, equipment, f a c i l i t i e s  and personnel) belonging t o  the  
using commands, it is  d i f f i c u l t ,  time consuming, and requires numerous 
t r i p s  on the par t  of NWEF personnel in the ver i f ica t ion of checklists  - 
manuals. 

(2)  Recornendation: 

CI?O (chief  of Naval ~pera t ions )  issue a d i rect ive  t o  type 
commands t o  provide necessary Fleet  configured, operationally ready 
asse t s ,  on a p r i o r i t y  baqis t o  NWEF, for checklist ve r i f i ca t ion  a s  re-  
quired by NWEF. 

c. Problem: 

Lack of technical  support and review of checkl is ts  by CFA, 
PFA, or  prime contractor p r i o r  t o  verif icat ion.  

(1) Discussion: 

It i s  presently d i f f i cu l t  and time consuming on the par t  of 
NWEF t o  acquire necessary accurate technical information and inprocess 
reyiew of proposed checklist/manuals. 

(2)  Recommendation: 

Naval Materiel Command di rect  NAVAZRSYSCOEl and NAVORDSYSCOM 
(Naval Ordnance Systems Command) t o  provide timely technical  support and 
inprocess review by CFA, PFA, and prime contractor on all conventional 
weapons checklists  and manuals p r io r  to ver i f ica t ion by NWEF. 

Preparation of reproducible checklists and SRCs (Stores 
Re l i ab i l i t y  cards) i s  time-consuming . 

(1)  Discussion: 

A t  present tape-type machines using manual inputs a re  em- 
ployed. Investigations a re  underway t o  determine the f e a s i b i l i t y  of using 
computers t o  s to re  and reproduce data for revisions and changes t o  check- 
l ists and SRCs. Using computers would reduce the time required t o  produce 
changes ' and revisions considerably. 



Fund NWEF f o r  computer services t o  f a c i l i t a t e  increased 
volume of changes and revisions. 

8. NWEF has the  responsibil i ty t o  provide ver i f ica t ion of s tores /  
a i r c r a f t  _combination fo r  operational c q a t i b i l i t y .  NhTF i s  continuing 
t o  develop and -improve conventional weapons checklis ts/manuals. The 
main problems encountered by NWEF a r e  lack of equipment, technical  support, 
and t o  re ta in  t ra ined qual i f ied  personnel to  write and ver i fy  checklists .  
A t  the  present time there  a r e  four highly qualif ied off icer  personnel 
scheduled t o  depart  NWEF by March 1968. This w i l l  require 6 months t o  a 
year t o  re-establish present expertise. The Ordnance Technical Publications 
Division i s  s t a f fed  by 8 Naval Officers, 8 enl is ted  personnel, and 8 
c iv i l i an  personnel with approval for  4 addit ional  c iv i l ians  who a r e  re-  
sponsible t o  write and keep updated over 600 conventional weapons loading 
manuals/checklists and SRCs. The Fac i l i ty  has a limited amount of asse ts  
which would enable checking and ver i f ica t ion checklists on-si te .  This 
requires APJWEF personnel t o  t r ave l  extensively t o  update exist ing procedures 
and develop new checklists/manuals . 

Conclusion 

NWEF has received l ~ h i t e d  styport from CFAs, t e s t  and 
evaluztion f a c i l i t i e s ,  and Fleet units  in f o m  of U R ' s  access t o  equipment, 
technical  support and in-process revlew. I f  NWEF is t o  continue t o  provide 
adequete, timely and accurate procedures, s teps should be taken t o  eliminate 
s ta ted  problm areas: One of the most important,ways t o  a t t a i n  r e l i a b i l i t y  
and safety i s  t o  provide adequate, wor'kable, accurate and current checkl is ts  
t o  operating Fleet  un i t s .  This can be accom?lished by NWEF, if adequate 
sugport, personnel, and a s se t s  are provided. 

Recommendations 

(1) Direct  CFAs, P A S ,  md t e s t  and evaluation f a c i l i t i e s  t o  
provide technical  support and assets  a s  required by NWEF. 

Long Term 

( 2 )  Automate reproduction of checklists  and SRCs by using 
computer devices. 

(3)  Allot  a minimum of 600~ dol lars  f o r  a building program t o  
increase exis t ing f a c i l i t i e s .  Increase exist ing manning t o  adequately 
c w e r  exist ing requirements as  i l lus t ra ted  in TAB E. 



D . Missile Malfunction R e p o r t i q  

Discus sion 

1. There a r e  presently 9 reports  re la ted  t o  missi le malfunctions. 
These reports  are :  

( a )  Acc ident (Aircraft  and Explosive Ordnance) 

( b ) Incident (Aircraft  and Explosive Ordnance ) 

( c )  Ordnance Malfunction (Major and Minor) 

( d )  Safety UR 

( e )  Special UR 

( f )  MMREP 

( g )  AAMREP (Captive F l igh t )  

( h )  Guided. Missile Service Record (GMSR) 

( i)  Individual Missile Logbook 

2. The malfunction of an a i r - to -a i r  missi le requires tha t  operating 
a c t i v i t y  personnel se lec t  the  appropriate re?ort(s)  t o  f i t  the s i tuat ion.  
The repor t  types, formats and instructions a r e  l i s t e d  i n  TAB D.  

3. The 3M system has fea t -ues  which report malfunction and usage. 
Reports 6 through 9,  above,, tend toward adaptation t o  the  3 M  systern. 

4. The UR reporting system and t h e  Ordnance Malfunction reporting 
requiremen-ts both contain provisions which apply to missile malfunctions 
not of the  explosive ordnance nature. 

5 .  The GMSR ( ~ u i d e d  Missile Service ~ e c o r d )  contains infomation 
which could be readi ly  combined with other information. 

6. The c lass i f i ca t ion  of the  missi le logbook com~l ica tes  complete 
and accurate recording. No provisions a r e  made t o  report  malfunctions of 

. . -. miss i l e  t e s t  equipment: 

Conclusions 

1. The numerous reports, reporting formsts and reporting ins t ruct ions  
which deal  with a i r - to -a i r  missi le malfunctions are  both time-consuming 
and confusing t o  personnel i n  operating ac t i v i t i e s ,  



2. Technical information repor ts  and malfunction repor ts  should 
be consolidated t o  the  mimum extent possible. 

3. The 3M system of fe r s  a possible method t o  reduce the  number of 
repor ts  and t o  provide automatic reporting of usage and of some malfunctions. 

4. Provisions must be made t o  include missi le t e s t  equipment i n  the  
r e l i a b i l i t y  reporting system. 

Recommendat ions 

1. NAVAIRSYSCOM revise  NAVAIRINST 4700.2 t o  include UR report ing 
of a i r - to -a i r  miss i le  and missi le t e s t  s e t s , r a t he r  than Ordnance Malfunction 
reporting. 

2. NAJTAT,SSYSZOM i n  conjunction with F'MSAEG, FWSGL4NT, NAVMISCEN 
review exis t ing missile technical  repor ts  f o r  use, necessity and consolidation. 

3. Naval Materiel Command with NAVAIRSYSCOM, NCLVORDSYSCOM, 
NAVSAFECEN, WJMISCEN, NAVWEPCEX' s and other cognizant agencies, review 
possible 3M inputs which would simplify and standardize ordnance malfunction 
inc iderit/accident r e p r t i n g  . 

Uadating of Publications; 

Discussion 

Fleet  naintenance technicians a r e  constantly faced with t he  problem 
of maintaining systems with out-of-date maintenance publications. Pub- 
l i c a t i ons  do not include most recent changes resul t ing *om system mod- 
if icat ions  . 

Conclusion 

Fleet  maintenance technicians must be provided with up-to-date 
technical  information, e i t he r  o f f i c i a l  o r  unofficial ,  t h a t  i s  compatible 
with t h e i r  pa r t i cu la r  system's configuration. 

Recommendations 

1. I n  those cases where t he  contractor i s  unable t o  provide hand- 
book data t o  NATSF i n  suf f i c ien t  time t o  be included i n  manuals concurrent 
with Fleet  delivery of equipment, require the contractor t o  provide pre- 
liminary unoff ic ia l  data -to the  appropriate Fleet  a c t i v i t i e s  u n t i l  o f f i c i a l  
manual chaages become available.  



2. NAVAIRSYSCOMHQ ensure t ha t  the  information contained in 
applicable Navy-generated changes and bu l le t ins  i s  forwarded t o  the 
responsible contractor f o r  inclusion in the appropriate manuals. 

3. In  view of the l a rge  number of weapon system configurations 
and the impending configuration freeze,  concentrate e f fo r t  on developing 
a good s e t  of handbooks f o r  the  freeze configuration in a timely manner. 

4. Cover iritermediate configurations by a se r ies  of difference 
data and deployment documents ra ther  than complete handbook revisions. 

Increased emphasis on inspection and support i s  required t o  ensure 
maximum readiness. , 

Discussion 

1. Weapon System Pre-deployment Reviews a r e  currently being held 
fo r  CVAfs  and squadrons. The effectiveness of these reviews is  l imited by 
lack of d i rect ion,  mi l i t a ry  team leadership, t -he l iness ,  operational p r io r -  
i t y ,  standardization, documentation, technical  scope, and follow-up. The 
arrival of an "Expert Team" a t  an operational a c t i v i t y  already heavily 
burdened irith maximum t ra in ing and limited turnaround time meets with varying 
degrees of enthusiasm. 

2. With strong author i ty  and mi l i t a ry  team leadership, the tech- 
n i ca l  t a len t  and system knowhow of these "Expert Team" members can provide 
a tangible increase i n  system readiness. This should be accomplished i n  
accordance with the  following plan: 

( a )  Direction - The basic d i rec t ive  should be originated at  
the  CNO (Chief of Naval Operations) l eve l  d i rect ing the  type Commanders t o  
follow a CNO approved Inspection Work Sheet Format (TABS F and G )  fo r  
applicable airborne weapon systems t o  include associated f i r e  control  systems. 
Inspection formats t o  be submitted t o  CNO fo r  approval from missi le and f i r e  
control  system CFAfs (Cognizant Field ~ c t i v i t i e s )  v ia  project  desk a t  A i r  
Systems Cammand. 

(b ) Mili tary  Team Leadership - The Type Commander should assign,  
as team leader, a s t a f f  o f f i ce r ,  senior or equal in rank t o  the  CVA Weapons 
Officer or  squadron CO being inspected. 

( c )  Timeliness - Six  months p r i o r  t o  deployment date, the  in- 
s ~ e c t i o n  formats fo r  each applicable system should be forwarded t o  the 
 mandi din^ Officer of the  ac t i v i t y  t o  be inspected, t h q  inspection t o  be 



conducted 60 t o  90 days p r io r  t o  deployment. This provides guidelines 
t o  t he  ac t i v i t y  t o  be inspected, fo r  assigning personnel t o  fonnal schooling. 
and f o r  having t e s t  equipment calibrated and handling gear repaired. Sixty 
t o  90 days allows some time t o  correct deficiencies noted during the inspec- 
t ion.  

(d)  -0perational P r io r i t x  - The inspection should be afforded 
highest p r i o r i t y  and cooperation of the inspected act iv i ty .  

( e )  Standardization - A CNO approved inspection fonnat t o  be 
used for weapon o r  f i r e  control  system. 

( f )  Documentation - A formal inspection report t o  be returned 
t o  the operating ac t i v i t y  inspected by the type command as a follow-up 
t o  an on-site debrief. 

(g )  Technical Representation - The present team members from 
NAVMISCM ( including loca l  NAVMISCEN NC& ) , the CFA , and NASCREPLANT;/PAC 
should be supplemented by NAESU CETS/NETS t o  cover applicable f i r e  control 
systems. 

( h )  Follow-up - The Type Commander should en l i s t  the  a id  of 
required support a c t i v i t i e s  t o  correct any deficiencies noted during the  
inspection pr io r  t o  deployment. In addition, a follow-up inspection using 
the  same team and c r i t e r i a  should be conducted for the  CVA and Squadrons 
a t  sea 60 t o  120 days following deployment t o  determine the effectiveness 
of follow-up and t o  investigate additional problems encountered in oper- 
at ions.  

Conclusions 

Weapon System Pre-deployment Reviews currently being held for CVA's 
and deploying squadrons a r e  not accomplishing desired resul ts  due t o  a 
lack of emphasis, direction,  and follow-up. A CNO directive is ' required 
t o  assign the  responsibil$ty fo r  a more formal review t o  the Type Command, 
using technical personnel from stplport ac t iv i t i es .  

Recommendations 

1. CNO promulgate a directive requiring Type Commanders t o  con- 
duct an AIMTPI ( a i r  -launched missi le technical proficiency inspect ion) fo r  
a l l  deploying CVA's and squadrons with recommended inspection formats, 
s imilar  t o  TABS F and G. 

2. Type Commanders follow-up on AU4TPIrs by on-site reviews i n  
each CVA 60-120 days following deployment t o  the Sixth o r  Seventh Fleets.  



B. Technical Assistance 

Discussion 

1. There i s  some confusion among operating a c t i v i t i e s  with regard 
t o  procedures for' obtaining technical  assistance on t h e  air-launched missi le  
system. 

2. The NAVMISCJ3N provides the  technical  assistance and t ra in ing on 
a l l  air-launched weapons t o  using a c t i v i t i e s  by the  assignment of NCTShs 
(Navy Civi l ian  Technical Spec ia l i s t s )  t o  the  operati-ng commands. The NCTS's 
o r  technical  representat ives a r e  under the operational control  of t h e  Flee t  
a s  advisors and ins t ruc to r s  in t h e  operation and maintenance of the a i r -  
launched weapon systems. This function fo r  the  AERO 1A and AN/AwG-10 i s  

1 provided by NAESU (Naval Aviation Engineering Service Unit) .  The pro- 
cedure f o r  obtaining these services i s  contained in NAVAIRINST 4350.2 and 
the  coordination of the  services is  the  responsibi l i ty  of the Engineering 
Technical Services Officer on the  TYCOM S ta f f .  The overa l l  management 
s t ruc tu re  and procedures a r e  not adequetely described in exist ing in- 
s t ruct ions .  

Conclusion 

Engineering Technical Services for  air-launched weapons a r e  being 
provided; however, governing ins t ruct ions  do not adequately describe the 
procedues  for  the  operating a c t i v i t i e s  t o  acquire and u t i l i z e  these services.  

Recommendat ion 

NAVAIRSYSCOM revise  NAVAIRINST 4350.2. 

C. Augmented Maintenance Support 

Discussion 

Weapon system planning, insofar  as  maintenance personnel, support 
equipment, maintainabil i ty requirements, and other such fac tors  a r e  con- 
cerned, has not ant ic ipated  the  tempo of operations t h a t  is  now being ex- 
perienced i n  SEA. For t h i s  reason, the  exist ing organizational maintenance 
czpab i l i t i e s  of on-line CVA's  require augmentation. F a c i l i t i e s  and personnel 
a r e  avai lable  a t  NAS Cubi Point ,  which could be used fo r  t h i s  purpose. 

Conclusion 

Due t o  t h e  sustained tempo of operations in SEA, and a shortage of 
t ra ined organizat ional  l e v e l  maintenance personnel, t h e  proper maintenance 
of weapons systems aboard on-line CVA's i s  extremely d i f f i c u l t  t o  achieve. 



The prac t i cab i l i ty  of augmenting NAS Cubi Pt. i n  order t o  provide f o r  AMCS 
"peaking" services for  VF squadrons while CVA's a r e  i n  port  a t  SUBIC Bay 
should be spec i f  i c a l l y  investigated . 

Recommendations 

It i s  recommended t ha t  CMO form a team conposed of represent- 
a t i ve s  from Commander, Naval A i r  Force Pacif ic;  Comnander, Naval A i r  Force 
At lant ic ;  the  Naval A i r  Systens Command; Commander, Fleet  A i r  Western Pacif- 
i c ;  Naval A i r  Systems Command Representative Atlantic;  Naval A i r  Systems 
Command Representative Paci f ic ;  and the  Naval Missile Center t o  determine 
how best  t o  u t i l i z e  exist ing f a c i l i t i e s  and personnel a t  NAS Cubi Point t o  
a>sgment shipboard weapons system maintenance. 

2. Low Tern 

Weapon system planning and log i s t i c s  planning documents should 
incorporate plans fo r  augmenting the l og i s t i c a l  and maintenance supgort of 
weapon systems in the event of operational em?ioyment of the  weapon system 
a t  levels  s ignif icant ly  above i n i t i a l  plans. 

IV. MAINTENANCE AND TEST Fl-IILOSOPHY 

Maintensnce and tes t ing  problems requiring design changes a r e  covered 
i n  Appendix N. The problems included i n  t h i s  section, therefore,  describe 
t he  management and philosophy of maintenance and tes t ing.  

A .  Shipboard ~ i s s i l e  Test Equipment 

Discussion 

Missile t e s t  equipment aboard CVA's  i s  presently ca l ibra ted and 
maintained by the  n i s s i l e  shop. Shortage of qualified AQ'S/AT ' s precludes 
adequate maintenance with result ing f a l s e  r e j e c t s  and poor ava i l ab i l i t y  of 
equipment. Adoption of the portable DPM-14 missi le t e s t  fo r  SPARROW would 
decrease the maintenance requirements in that .the t e s t  se t  can be period- 
i c a l l y  offloaded t o  the cal ibra t ion laboratories a s  presently done with 
the  other miss i le  t e s t  s e t s .  

Provided i ts  performance can be validated by a Tester Correlation 
Study, adoption of the  DPM-14 a s  the standard .shipboard t e s t  equipment w i l l  
a l l ev i a t e  exis t ing mabtenance problems with SPARROW t e s t  equipment. 



However, this will not change the requirement for qualified electronics 
personnel. 

Rec oanmendat ion 

Staff the CVA ~ u i a e d  Missile Division with sufficient AQ' S/AT 's 
properly trained t o  perform assigned maintenance responsibilities. 

B. Air-Launched ~ i s s i l e  Maintenance Procedures 

1. The organizational, intermediate and depot level  maintenance 
procedures for air-launched missiles have never adequately been defined or 
delineated. 'There i s  - confusion in  Fleet ac t iv i t ies  concerning maintenance 

L policies and procedures f a r  air-launched missiles. 

2. NAVAIRINST 08810.1 defines the maintenance, for a i r  -launched 
- missiles. The purpose of th i s  document i s  t o  provide guidance and infor- 

mation t o  using ac t iv i t i e s  in the processbg and maintenance of the a i r -  
lallnched missiles. This instruction was l a s t  published 1958. NAVMISGEN 
was requested t o  coordinate the revision of th i s  instruction t o  incorporate 
the newer weapon systems and update the technical information: This re- 
vision was completed in 1964. Since t h a t  time, it has been reviewed, re- 
vised, modified and rewritten b2y various commaad levels and i s  presently 
under review by NAVAIRSYSCOM. The v i t a l  information contained in- th is  in- 
struction includes missile t e s t  frequencies, shelf l i f e  for  ordnance components 
and defines the 3 levels of maintenance for each weapon system. 

Conclusion 

Maintenance procedures for missiles have not been revised since - 1958. The operating ac t iv i t i e s  urgently require this information. 

Recormnendat ion 

NAVAIRSYSCOM assign t o  a f i e ld  act ivi ty  the responsibility of main- 
taining and publishing NAVAIRINST 08810.1. Direct that  the instruction be 
updated every 12 months and tha t  an annual review conference be held. En- 
closures to  08810.1 for new weapon systems should be incorporated prior t o  
Fleet introduction. 

Discussion 

Present maintenance levels and procedures for air-launched missiles 
a re  not defined for operating ac t iv i t ies .  XAVAIRLNST 4700.2 presently refers  



t o  NAVAIRINST 08810.1 fo r  t h i s  information. The proposed revision of 
NAVAIRINST 08810.1 defines maintenance procedures f o r  air-launched missi les.  

Recommendat ion 

Include in'NAVAIRINST 08810.1the defini t ion of mainteaance po l ic ies  
f o r  air-launched missi les,  and expedite revision of t h i s  ins t ruct ion t o  pre- 
scr ibe  three l eve l s  of maintenance fo r  a i r - to-a i r  missi les.  Malfunction 
reporting fo r  a i r  lauqched miss i les  should be deleted from 08810.1. 

D.  Air-Launched Missile Test Philosophy 

Discussion 
- .  

1. The shipboard test  philosophy for  air-launched missi les is  gov- 
erned by the following fac to rs :  

a. Captive f l i g h t  environment - Air-to-Surface weapons such as 
W A U E X E  and BULLmrP operate successfully as  "NO-~est"  missi les because they 
a r e  essent ia l ly  one-shot devices. Air-to-Air missi les a re  subjected t o  
repe t i t ive  captive f l i g h t  cycles,  and the degradation i n  missi le r e l i a b i l i t y  
a s  a function of captive f l i g h t s  must be predictable. The allowable degrada- 
t i o n  that the user will pe rn i t  w i l l  then establish the  upper l i m i t  on t he  
captive f l i g h t s  between periodic tes t ing.  

b. Depth of Test - The thoroughness of the missi le periodic 
t e s t  i s  determined by the  complexity and design of the t e s t  se t .  Generally, 
the greater  the  depth o r  thoroughness t o  which the  missi le i s  tes ted ,  the  
greater  the  complexity of t he  t e s t  equipment. I n . t he  case of t he  SPARROW 
the  t e s t  equipment var ies  i n  thoroughness from the -40% check performed by 
the  a i r c r a f t  SELECT l i g h t  t o  the lo@$ check performed on the  NARF production 
l ine .  A l l  miss i les  should be provided periodically with an extensive check 
a t  a NARF o r  NAVWEPSTA. For example, if shipboard t es t ing  does not include 
a t e s t  of Resistor  R1, and Resistor  R 1  normally accounts f o r  15 of the  t o t a l  
f a i l u r e s ,  eventually a l l  of the missi les being captive flown will have a 
f a i l ed  r e s i s t o r  R1 unless they have been returned periodically t o  an 
NAWr9STA or NARF f 0 r . a  t e s t  which does check tha t  r es i s to r .  

c. Inherent design r e l i a b i l i t y  - A fa l l acy  in t e s t  philosophy 
i s  that tes t ing will increase missi le f ree  flight r e l i a b i l i t y .  If the-miss i le  
r e l i a b i l i t y  is degraded during operations, periodic t e s t ing  w i l l  screen out 
those f a i l ed  miss i les ;  however, components f a i l  during missi le f l i g h t  and 
all components a r e  not t e s t ed .  Periodic tes t ing w i l l  not screen these f a i l -  
ures out of the  systan. The inherent'design r e l i a b i l i t y  of a miss i le  cannot 
be  increased by periodic t e s t ing .  



d. EfSect of sub-systems - The re l i ab i l i t y  of the 20 nrm gun 
has been. campared to the r e l i ab i l i t y  of the SPARROW missile. ' In t h i s  can- 
parison, the status of the a i r c ra f t  radar, the launcher maintenance and 
the post-launch maneuvering of the a i rc raf t  a re  not excluded from the missile 
r e l i a b i l i t y  because they are essential  sub-systems necessary for missile 
success; however, missile testing w i l l  not affect  the degradation to system 
r e l i a b i l i t y  caused by sub-systems other than the missile. 

e. Purpose of shipbaard testing - The three reasons for con- 
duct ing shipboard testing are. 

(1) To isolate  fau l t s  for maihtenance and repair. 

(2) To provide assurance that the system has remained in 
a GO status. 

(3) To provide an assessment t o  the p i lo t  of which systems 
are  available prior t o  cannnitment. 

Air-launched missiles are not maintained or repaired on board ship, therefore 
only (2)  and (3) apply. The desirabili ty of combining the assurance t e s t  
and the assessment t e s t  into one Missile-on-Aircraft-Test (MOAT) is discussed 
below. 

The MaAT would provide maximum user's confidence in the status 
of the system. 

2 .  Based on the foregoing, the following comments are provided 
concerning the two air-to-air  missiles currently in operation: 

a. SIDEWINDER - The AIM-9D is  tested on the a i rc raf t  prior t o  
each f l ight  by i1lminating the seeker with a flashlight and a s c , m i n j n g  
tha t  an audio signal is present. A periodic t e s t  is  conducted ~ l n g  the 
Mark 409 t e s t  set ,  which is a relatively uncc~nplicated portable shipboard 
t e s t e r ,  wery 100 hours of activated time, or  approximately every 50 captive 
f l ights .  The loss of audio during the preflight t e s t  and i n  f l ight  pro- 
vides a 1-Mted MOAT. There has been l i t t l e  concern or investigation of 
-the adequacy of SIDEWIHDER testing policy becade of the missile's free 
f l i gh t  r e l i ab i l i t y  demonstrated in training end in combat. This rel iabi l -  
i t y  i s  due to the snall effect of the SIDEKU4DER sub-system on averall 
system re l iab i l i ty ,  and t o  the lesser ccatplexity of the SID-ER as  
co~~lpared to the SPARROW. 

b . SPARROW - The SPARR(IW has had t e s t  frequencies varying . 
from every 5 to  every 30 captive fl ights.  Tests a r e  conducted with the  
DPM-7, during shorebased operations, the DSM-32 aboard CVA's, and the DPM-14 
i s  used exclusively by the Marines and Air Force. The aircraf t  SEISCT 
l i gh t  pravides a limited MOAT as a preflSght end inf l ight  tes t .  There has 



been much cornman a t t en t ion  dbec ted  to the  SPARRW t e s t ing  policy and 
extensive invest k at ion has been conducted by various a c t i v i t i e s .  However, 
comparison of Navy versus A i r  Force f i r i ngs  during SPARROW SHOOT and com- 
ba t  f i r i ngs ,  and engineering investigations, such as TAB H, do not indicate 
a s ignif icant  change in missi le f ree-f l ight  guidance and fuzing r e l i a b i l i t y  
due t o  changes i n  t e s t  frequency or  t e s t  equipment. The concern directed 
towards SPARROlf t e s t  philosophy is  due t o  the  design r e l i a b i l i t y ,  seriously 
degraded by the  e f fec t s  of unreliable sub-systems. The combination of these 
two fac tors  has resulted in an extremely law overal l  system r e l i a b i l i t y .  

Conclusion 

The a t t en t i on  focused on t e s t  philosophy f o r  air-launched missi les,  
part icuLsrly the  SPARROW, i s  a t t r ibu ted  t o  t h e  lack of user ' s  confidence 
i n  the overal l  weapon system r e l i a b i l i t y .  In  ac tua l i ty ,  varying the  t e s t  
frequencies, o r  changing the  t e s t  equipment for  missi le guidance section 
t es t ing  has had l i t t l e  e f fec t  on the overal l  system r e l i a b i l i t y .  

Reconmendat ions 

1. Continue shipboard tes t ing of the  SPARRaW missile t o  maintain 
user  confidence. 

2. Return SPARROW missiles t o  a NAVWEPSTA f o r  check and reissue 
a f t e r  every 30 captive f l i gh t s .  Consider adoption of a policy f o r  shipboard 
t e s t  every 10 captive f l i gh t s  u n t i l  re turn  f o r  rework a f t e r  60 f l igh t s ,  
unless rejected ea r l i e r .  

3 .  NAVAIRSYSCOM specify tha t  a high r e l i a b i l i t y  be maintained 
throughout the repe t i t ive  captive f l i g h t  cycle f o r  future a i r - to -a i r  missiles. 

4. NAVAIRSYSCOM establish,  as a design goal, t h a t  shipboard t e s t -  
ing of fu tu re  air-launched missiles be limited t o  a Missile-on-Aircraft 
Test (MOAT). 

E .  Missile on Aircraft Test (MOAT) fo r  SPARROW 

Discussion 

1. To maximize the  probability of successful launch of t he  SPARROW 
miss i le ,  it i s  necessary t o  check the  miss i le  a s  thoroughly as feas ible  
and a s  near t o  the  time of launch as  i s  p rac t i ca l .  A t  present the  only 
missi le-on-aircraft  t e s t  i s  by means of the SELECT l i gh t .  This t e s t  w i l l  
de tect  an estimated 40-5& of SPAliRCIW GgA: fa i lu res .  

2.  Test of the missi le G&C aboard t he  CVA (a t t ack  a i r c r a f t  c a r r i e r )  
requires t ha t  the  missi le be downloaded per iodical ly  from the  a i r c r a f t ,  
disassembled, t e s ted ,  reassembled, and reloaded on an a i r c r a f t .  This proc- 
ess  requires many wn-hours and increased the  incidence of physical damage 



t o  the  missi le during handlings. In  addition, shipboard t e s t  equipment i s  
d i f f i c u l t  to maintain, requires personnel t ra ined i n  i t s  maintenance, and 
requires spares, handbooks, and space aboard the  CVA. 

3. The lSiR (Improved Rearming Rates) program ant ic ipates  t ha t  
air-launched missi les,  including the  SPARROW, w i l l  be received and stowed 
aboard ship in a fu l l y  assembled condition (including rocket motor and war- 
head) and provides f o r  modification of CVA's t o  conform t o  t h i s  concept. 
For reasons of safety, SPARROW missi les  cannot be tes ted  aboard the CVA 
when fully assembled. Test of SPARROW missi les aboard ship under the  IRR 
progran would require disassembly, t e s t ,  and reassembly of the  missi le.  
This process h u l d  negate much of the  puqose  of the  I R R  concept. 

4.  An a l t e rna t ive  t o  t e s t  aboard the CVA would be an expanded t e s t  
of the  missi le while on board the a i r c r a f t  (MOAT). MOAT would provide fo r  
a comprehensive miss i le  check-out on the a i r c r a f t  during pre-launch and 
f l i g h t  and would be compatible with the IRR program. The f e a s i b i l i t y  of 
an expanded MQAT of fu tu re  Air-to-Air Missiles should be investigated. 

Conclusion 

The use of shipboard equipment t o  t e s t  air-launched missi les i s  
undesirable and incornpat i b l e  with the  inproved rearming r a t e s  program. 
An a l t e rna t ive  t o  shipboard t e s t  equipment i s  offered by missi le on air- 
c r a f t  t e s t .  

RecommenZat ion . 

NAVAIRSYSCOM par t i cu la r ize  and specim the  requirenent for  develop- 
ment of an expanded missi le on a i r c r a f t  t e s t ,  possibly a s  pa r t  of the  
Built-in-Test, t o  allow the aircrew t o  ascertain the  missi le s ta tus ,  f o r  
fu tu re  Air-to-Air Missi le systems. 

Operational requirements during combat operations conf l ic t  with CVA 
safe ty  requirements. USS AMERICA MSG 1905472 Jul 1968 de t a i l s  the incon- 
s i s t enc ies  of procedures contained i n  OF 4 Vol. 2, 0P3347, 0~3365 and 
(NAVAIR 01-245~D-75-21 

A .  CVA Safety Rewirement s 

Discussion * 

1. Existing safe ty  procedures require removal of the  SPARROW 
missi les  from a l l  a i r c r a f t  at the  completion of t he  dai ly  Plight operations. 



The operational requirements i n  SEA frequently require the  carrying of up 
t o  72 missiles during one day of operations. I n  addition, approximately 
30 addi t ional  missi les must be maintained as a backtq, in ready issue s ta tus .  
The safe ty  requirement t o  download all missiles r e su l t s  in the  disassembly 
and strikedown of these missiles over the capacity of the  L'VA ready senrice 
magazine. The extra handing resu l t s  in  physical dmnage t o  t h e  missi le 
and missi le components. 

2. The air-launched missi le systems a r e  highly susceptible t o ,  
personnel error  during a i r c r a f t  checkout and miss i le  loading due t o  non- 
standardization of safety procedures and t e s t  equipment. There is l i t t l e  
standardization of safety procedures, f i r i ng  interlock c i rcu i t ry  and s t ray  
voltage t e s t  receptacles on Navy a i r c r a f t .  I n  addition, the  HERO (Hazards 
of Electromagnetic Radiation t o  Ordnance) t es t ing  of SIDEWINDER is incam- 
p le te .  

Conclusion 

Shipboard sefety requirements a r e  unrea l i s t i c  and conflict  with 
operational requirements. A thorough safety review of  the  F-4 and F-8 
SPAREKlW and SIDEWDCDEil systans i s  required. 

Recommendations 

1. Immediate 

a .  NAVAIRSYSCOM/%WEF review the  procedures contained TAB I . 
and modify a s  required t o  provide an approved procedure which will preclude 
da i ly  downloading of SPARRCkl missiles. 

b. NAVAIRSYSCOM expedite ccmrpletion of SIDENlNDE3 HERO tes t ing.  

c. NAVAIRSYSC@l i n s t i t u t e  a review of ordnance safety with 
par t i cu la r  emphasis on shipboard procedures during periods of extensive 
operational commitment. 

d. CNO act ivate  an air- to-air  Missile Safety Study G r g u p  t o  
conduct a thorough safety study of the  F-4 and F-8 a i r c r a f t  weapons systems 
a s  described i n  TAB J. 

2. Low-Term 

a. Standardize nomenclatures and functions of a i r c r a f t  ins ta l i ed  
weapon control  equipment, f i r i ng  c i rcu i t ry  and safety interlocks. 

b. Standardize s t ray  voltsge t e s t s ,  receptacles and equipment 
f o r  a l l  weapon systems. 



c. Establish a monitoring agency t o  assure t ha t  directives 
do not overlap o r  conf l i c t  and are validated before p r amqa t i on .  

V I .  LOGISTICS 

INTRODUCTION 

Of the  two problems,contained i n  t h i s  section, one item is  submitted 
t o  improve l og i s t i c s ;  however, the other item is  submitted due t o  the  lack 
of l o g i s t i c a l  support. 

A. SPmOW COMPONENTS 
- .  

Discussion 

1. Wings - Wings currently a r e  identif ied by par t  number only, 
making rapid ident i f ica t ion d i f f i c u l t  and increasing the poss ib i l i ty  of 
inadvertent mixing of wings (e .g . ,  7E and 7D w k g s  ins ta l l ed  on 7D missile) .  
ALMC 15 has not been incorporated in a l l  wings. AIMC 15 requires epoxying 
of the lead weights in to  the  wings t o  prevent t h e i r  loosening and deforming 
during captive f l i g h t .  

Fins - Fins a r e  not properly ident i f ied  on t h e i r  containers. 2. - 
A p l a s t i c  o r  cowhide mallet  i s  required t o  remove f ins  from the  missi le;  
however, a f i n  i s  frequently used a s  a heJmner rather than using a mallet.  
This p rac t i ce  r e su l t s  i n  damage t o  nunerous f lns .  

3. Phase "C" Antenna - The Phase "C" ( r e a r )  Antenna i s  subject 
t o  moisture intrusion,  d i r t  ( ins ide )  and physical damage. Many antennas 
a r e  removed by s t r ik ing the polyrod antenna. No t e s t  of these antennas 
i s  conducted, e i the r  aboard ship or a t  NAVWEPSTA, although a gross functional 
t e s t  of the antenna is  performed by the a i r c r a f t  (SELECT Light).  D i r t ,  
damage, e t c . ,  do not present a significant  problem and do not appear t o  
s ign i f i can t ly  degrade r e l i a b i l i t y  during one deployment, provided t ha t  the  
antennas a r e  offloaded a t  the  end of deployment and returned t o  NAVWEPSTA 
f o r  inspection, clean*, and re-issue. In many cases, these antennas a r e  
not returned t o  a NAWPSTA and t h e i r  condition deteriorates considerably 
with time and usage. Problems caused by moisture gett ing in to  the  antenna 
should be eliminated with incorporation of ECP 47. 

4. Umbilical I n se r t s ,  Launcher Ejector FooQads and Lower 
Motor F i re  Connectors - These components form the interface 

between the  a i r c r a f t  (launcher ) and the JUM-7 missiles. Umbilical inse r t s  
and lower motor-fire connectors should be periodically cleaned, inspected 
and checked fo r  e l e c t r i c a l  continuity t o  insure t h e i r  proper operation. 
Launcher s t a t i on  checks p r i o r  t o  missi le loading should be performed with 
the ac tua l  umbilical i n s e r t  and lower motor-fire connector which w i l l  be 
i n s t a l l e d  with the  missile. Aviation Armament Bullet in go. 361 requires 



that  lower motar-fire connectors be replaced whenever the missile is re- 
moved fram the launcher, e i ther  by launching or offloading. Launcher ejec- 
to r  footpads are required t o  w e n  the shock applied t o  the missile during 
ejection. ' These footpads are not  always available, nor are they always 
used when available. 

Conclusion 

SPARRW components such as  wings, fhs,  antennas, etc. ,  are  degraded 
from handling damage or shipboard environment. This degradation can be 
minimized by assuring $bat the components are  offloaded t o  a NAVWEPSTA for  
cleaning and inspection following each deplayrment, and by assuring that  the 
CVA has sufficient spares onboard prior to deployment. 

Recommendat ions 

1. Direct all CVA's when offloading missile W's t o  a NAVWEPSTA 
from deployment t o  offload a l l  missile components including wings, fins, 
umbilical inser ts  and lower motor-fire connectors. 

2. Direct appropriate &lVWEPS!CA's to ass is t  the CVA's i n  offloading 
missiles and components. 

3 .  Establish r ea l i s t i c  allowances for  BU d s s i l e  components in- 
cluding umbilical inser ts ,  lower motor-fire connectors and footpads, and 
charge NAVWEPSTA with the responsibility of delivering,these components t o  
the CVA's along with initial loadout of missiles, and with the responsibility 
of insuring that these c q o n e n t s  have been cleaned, inspected and checked 
a s  appropriate. 

4. - Provide identify* markings on alil SPARRaW wings and fins and 
the i r  containers. 

Discussion 

1. The F-8/AIK-gc SIDEWINDER systan, for the most part ,  i s  not in a 
combat re& status.  This problem exists througbdut the Fleet. 

2. W C  has ini t ia ted a program to remanu~acture 395 F-8 a i rc raf t  
of a l l  models. The remanufacturing changes extend the service l i f e  and 
sigpificantly improve the weapons systems and load-car* capability of 
the F-8 airdraft. 



3. The remanufacturfng program was in i t i a t ed  because of the F-8's 
" a l l  decks" capabv i t i e s  and continued mission effectiveness coupled with 
programmed u t i l i z a  ion of the  27C c lass  a t tack carr iers .  I n i t i a l l y ,  only f F-8E squadrons wer equipped with t he  AIM-9C missile. This wss a t o t a l  of 
8 squadrons. Presently, plans show a t o t a l  of 14 F-8H and F - 8 J  squadrons 
with full AIM-9C capabi l i t ies  being formed. This has resulted i n  a shortage 
of the required special  t e s t  and support equipment. 

4. A t  present, no formal maintenance or  operational training i s  
being offered a t  the  I'?AMTRADET1s or RCVW's. Off ic ia l  publications a r e  
lacking i n  technical  de ta i l ,  updating, maintenance instruction,  t a c t i c s  
and operation envelopes. F-8H1 s (modified F-8D ' s )  now being received have 
had t he  A I M - 9  system ( l e s s  the deviated pursuit  computer CP-742) since 
o r ig ina l  manufacture i n  1959 and 1960. This system, t o  date, has never 
been used, checked out, or  maintained. 

5 .  The ~ ~ 2 3 1 5 / ~  launcher power supply required by Am-9C has 
proven a high cost  i t e m  and has a high f a i l u r e  ra te .  There i s  no repair  
o r  maintenance capabil i ty fo r  fa i l ed  units .  

6 .  The new SEAM (SIDEWINDER EXPANDED ACQUISITICRV MODE) system, 
developed for  use i n  the F-8H and F-8J a i r c r a f t ,  increases the lock-on 
capabi l i ty  of the  AIX-9D missile by scanning and slaving i t s  seeker. This 
o f f se t s  a portion of the need for  the AIM-9C system. I%-esently, there a r e  
- 1 ~ 6 4  AIM-9C guidance and control sections in Fleet inventory. A l l  other 
components of the missile a re  interchangeable with the AIM-9D. In  general, 
it is  the  opinion of knowledgeable Fleet  personnel tha t  AIM-9C capabil i ty 
should be removed from inventory. 

Conclusion 

The F - ~ / A M - ~ c  SIDEWINDER system i s  not i n  a combat ready s ta tus  
throughout t he  Fleet  due t o  the  absence of maintenance training,  current 
technical  manuals, shortage of SSE and general lack of in teres t .  While 
generally considered a "dead" program t o  which further funding w i l l  not 
be provided, the  capabil i ty and the  readiness requirement have not been 
eliminated from F-8 squadrons. A decision i s  required. 

Recommendat ions 

1. Remove the  AIM-9C SIDEWINDER capabil i ty from the F-8 a i r c r a f t  
and use exist ing components (other than guidance and control section) t o  
increase AIM-9D assets .  

2 .  An a l t e rna te  recommendation i s  t o  take immediate action t o  up- 
date the AIM-9C system by providing t he  foUowing items a t  an estimated 
cost  of 2000K dollars.  



a .  Establish NiWlWLDET operational and maintenance t ra ining 
courses. Time requirement approximately 80 hours. 

b. Establish RCVW OJT course fo r  maintenance, loading, landing, 
and system checkout. Time requirement approximately 40 hours. 

c. Establish formal NAMTRADET MK-401 GCG t e s t  se t  operational 
and maintenance course. Time requirement approximately 40 hours. 

d. Staff  CVA and a i r  s ta t ion miss i le  shops with AT o r  A& 
personnel fo r  maintenance and operation of MK-401 t e s t  se t .  Two men per 
.shop required . 

e .  Proclne addit ional  special  t e s t  and support equipment 
fo r  new and exist ing F-8E, F-8H, F-8J squadrons. Equipnent required: 

(1) Test s e t ,  computer, deviated pursuit ,  AN/--207. 

( 2 )  Test s e t ,  missi le tuning amplifier, CV-21-206103-1. 

( 3 )  Test s e t ,  missile gate delay, A N / A P M - ~ ~ ~ .  

( 4 )  Test s e t ,  e l ec t r i c a l  synchronizer, TS-1394. 

(5)  Special t e s t  se t ,  cross pointer ,  NWC China Lake supplied. 

f .  Update, rewrite and write new publications covering mainte- 
nance, t a c t i c s ,  NATOPS handling, loading, e tc .  

g .  Establish formal AIM-9C pf lo t  t ra ining i n  the RCVW t o  in-  
clude t ra ining f i r i n g s  against suitable drone ta rge t s  such a s  specially- 
augmented AQM-37 and BQM-34 target  drones. 

h. Allow operational squadrons expenditures of at l e a s t  one 
A I M - 9  missi le against  suitable targets.  

i. Develop and procure suitable telemetering equipment fo r  
use on t ra ining f i r i ngs .  

VII. SUPPORT EQUIPMENT 

INTRODUCTION 

There a r e  numerous problems in the design., q d a t i n g  and support of AMCS 
and missi le support equipment s . 



A .  SPARROW Shipboard Handling and Loading Equipment 

Discussion 

No shipboard loading equipment is  available f o r  the SPARROW missi le .  
Missi les a r e  presently loaded by hand. The existing mO 16B skid and i ts  
replacement, the AERO 21A weapons'skid, a r e  both adequate f o r  shipboard 
miss i le  handling, but the  miss i le  must be manually l i f t e d  from the skid 
and loaded onto t he  a i r c r a f t .  NASC has procured 150 AERO 67A loaders f o r  
a planned engineering evaluation. NAVMISCEN a t  t h e  request of NASCREPAC 
has developed a shipboard loader consisting of an AEXO 21AX loading adapter 
i n s t a l l ed  on an AERO 2lA weapons skid tha t  w i l l  transport and load all 
weapons under 2000 pounds on a l l  operational a i r c r a f t  in  a shipboard en- 
vironment. The AEZIO 2 M  loading mechanism.is similar t o  the  AERO 52B mech- 
anism which ha's been proven successful in shore based application. 

Concl'w ion 

There i s  no adequate shipboard handling and loading equip men^ :-r 
the SPARROW missi le.  Two pos s ib i l i t i e s  consisting of the Am0 67A and 
AERO 2WI  a r e  planned f o r  evaluation. 

Recommendat ions 

1. NAVAIRSYSCOM expeditk engineering evaluation of t he  AERO 2U.X 
loading adapter and the  AERO 67A loader. 

2. NAVAIRSYSCOM provision the  selected loader fo r  a l l  CVA1s  with 
SPARROW capabil i ty.  

B. SPARRW Ground Handl- Equipment 

Discussion 

Existing miss i le  ground handling equipment a t  MCAS and NAS represents 
many loca l ly  fabricated or modified equ ipen t s  which subject missi les t o  
handling damage and create  safe ty  hazards. NAVMISCEN has developed a suit- 
ab le  shore based transporter/loader adequate fo r  the  SPARROW, SHRIKE, and 
BULLPUF' A designated the  AERO 52B. Four units  have been evaluated by the  
Marines under operational conditions a t  DaNang and have been reco~mended 
f o r  a l l  MCAS1s. NAVAIRSYSCOM has funded NAVMISCEN for  procurement of 30 
addi t ional  uni ts  and delivery w i l l  commence 1 December 1968. The AERO 52B 
i s  a l so  considered adequate f o r  transporting and loading a t  the  NAS. 

Conclusion 

There is  no standard SPARROW missi le ground handling equipment f o r  
shore based ac t i v i t i e s .  The AERO 5ZB has been evaluated and accepted by the  
USMC and is equally suited fo r  Navy shore based ac t i v i t i e s .  



Recommendat ions 

1. Type Canmanders submit requirements t o  NAVAIRSYSCOM f o r  shore 
based SPARROW transporter/loader . 

2. NAVAIRSYSCOM procure the  AERO 52B as the standard SPARROW shore 
based transporter/loader . 

Calibrationtand Repair of Missile Test Sets  

Discussion 

Missile Test Sets  on CVA's require cal ibrat ion and repair  in 
order t o  ensure proper operation. 

Recommendation 

COMNAVAIRPAC/LANT ensure t ha t  an O&R f i e l d  team v i s i t s  each CVA 
and repair  and ca l ib ra te  Missile Test Sets  within 30 days pr ior  t o  deploy- 
ment. 

D . AWN-15/Ab!A-6 Rework 

Discussion 

The AWM-15 Test Set ,  Missile Control System and the  AWA-6 Cooling- 
Pumrping Group have not been regularly inducted in to  rework f a c i l i t i e s .  The 
majority of t h i s  equipment was procured between 1958 and 1961. Procedures 
a r e  in existence f o r  inducting the AWM-15 in to  rework; however, very few 
have actuaUy been reworked. There i s  no provision for  inducting the  AWA-6 
in to  rework. 

Conclusion 

Provisions f o r  rework of AWM-15 and AWA-6 ca r t s  have been made but  
require implementat ion. 

Recommendations 

1. NAV~IRSYSCOMREPAC/LANT es tabl ish  a rework program fo r  the  
AWA-6 . 

2. NAVAIRSYSCOMREPAC/LANT schedule both the AWA-6 and AWM-15 
through rework immediately. 



3.  NAVAIRSYSCOM ensure that Funds are available to  provide ad- 
equate spares for  these rework programs, 

4. NAVAlRSYSCOM s o l i c i t  Raytheon for a proposal t o  replace the 
sp i r a l  ring air hoses on both the AWM-15 and AwA-6 with an in fhtable  a i r  
hose. 

5 .  NAVAIRSYSCCMREPAC/LANT screen all F - ~ / A W G - ~ O  GSE for  rework 
requirements. 

E. Support Equipment for  F-4.J lkibilical Checks 

Discussion 

1, The t e s t  equipment supplied t o  check missile functions a t  the 
umbilical of the F-kJ a i rcraf t  i s  not satisfactory. A t  present six TS 
2 5 1 5 ~ / ~ ~ ~ - 2 2 ' s  must be connected t o  the aircraf t ,  one to  each station, in 
orcler t o  perform these tes t s .  A t  present users a re  not performing these 
required checks for the following reasons: 

a .  The TS 2 5 1 5 ~ / ~ ~ ~ - 2 2  has not worked as advertised. Incor- 
poration of Westinghouse Electric Corporation ECP' s ~ 1 6 ,  S39, S40, SIR1 
and S51 ( a l l  approved), together with use of 1.5 series Built-in Test Tapes 
and l a t e s t  procedures, w i l l  eliminate these deficiencies. An additional 
ECP ( s M ~ )  i s  required for compatibility with AIM-7E-2. 

b. It i s  often Fmpractical t o  c o ~ e c t  s;U s ix  tes te rs  to  the 
a i r c ra f t  because the a i r c ra f t  wing stations are  configured with bomb racks 
or  without missile pylons. Fleet act ivi t ies  a re  not willing t o  configure 
the a i rc raf t  just for t e s t .  

2. An existing MSTS ( ~ i s s i l e  Station Test s e t )  has been in use for  
some time t o  perform similar checks on the F-4B. This t e s t  se t  is capable 
of checking a single station a t  a time. Several modifications t o  the MSTS 
a r e  required to malre it c q t i b l e  with the AIM-7E-2 missile. The llAVMISCE2l, 
a t  NASC direction, has identified the necessary modifications and submitted 
than to  NARF North Island for  production of a prototype modified MSTS, 
I f  the prototype i s  satisfactory, it is  planned that  200 modified MSTS's 
w i l l  be built. 

Conclusion 

The t e s t  equipment supplied to  check missile functions a t  the um- 
b i l i c a l  of the F-4.J a i r c ra f t  is  not satisfactory f a r  daily use. Test 

-equipment used for similar checks of the F-4B would be satisfactory pro- 
vided it is  modified for compatibility Kfth AIM-7E-2. 



Recommendations 

1. NAVAIRSYSCOM expedite issuance of SEC's t o  cover the  following 
ECP's, ~ 1 6 ,  S39, S h ,  SLR1, and S51, i n to  all TS 2 5 1 5 ~ / ~ ~ ~ - 2 2 ' s .  

2. Expedite approval and incorporation of ECP SM99. 

3 .  NAVAIRSYSCOM provide funding fo r  production, documentation 
and support of 200 modified MSTS's and modification of exist ing MSTS's. 

4. NAVMISCEN del iver  procedures for  use of modified MSTSts t o  
McDonnell Douglas Corporation fo r  incorporation in to  handbooks. 

5 .  With ava i lab i l i ty  of the  modified MSTS's, the  following check- 
out policy is recommended fo r  the F-4~: 

a .  Use the modified MSTS's f o r  da i ly  and pref l ight  checks. 

b. Use the  TS 2 5 1 2 ~ / ~ ~ ~ - 2 2 ,  which performs a more thorough 
check, f o r  periodic (calendar) checks of the  miss i le  functions a t  the  
m b  i l i c a l  . 

F. CW Illurrination Test Equipment f o r  the  AN/AWG-10 

Discussion 

I. The RFNA (Radio Frequency Noise ~ n a l y z e r  ) i s  not presently 
used fo r  performing organizational l eve l  CW illuminator checks of the  
AN/P.WG-10. The RFNA requires updating fo r  these t e s t s ;  ca l ibra t ion and 
operational  procedures need updating, and insuff ic ient  numbers of R F N A 1 s  
have been al located.  The most c r i t i c a l  problem with the RFNA i s  t ha t  it 
i s  too large  fo r  organizational l eve l  use aboard a CVA. 

2. Westinghouse Elect r ic  Corporation i s  currently investigating 
two approaches t o  a "suitcase" s i ze  RFNA, which would be of more s a t i s -  
factory s ize  f o r  shipboard use. One approach would package the exis t ing 
RFNA without the  spectrum analyzer in to  a "suitcase" t e s t e r  and would use 
the  Doppler Spectrum Analyzer i n  the AN/AWG-10 a s  a replacement f o r  the  
spectrum analyzer. The other approach would u t i l i z e  existing AN/AWG-10 
c i r cu i t r y  with the exception of an external  Stable Local Oscil lator  which 
would be packaged i n t o  a "suitcase" s ize  t e s t e r .  

Conclusion 

No sa t is factory  short term solution t o  the  problem of CW i l l u m i -  
nation t e s t  equipment i s  apparent. 



Recommendat ion 

NAVAJRSYSCOM assign a high p r io r i ty  t o  the rapid development and 
procurement of a sa t i s fac to ry  suitcase-*je t e s t e r  t o  perform noise checks 
on the CW illuminator of the AN/AWG-10 a t  the  Organizational Maintenance 
Activi ty level .  

G. F-~ /E~ERO 7A Ejection Launcher Dynamic T e s t i w  ( P i t  ~ e s t i n q )  

Discussion 

1. F-~/AERO 7A eject ion Launcher dynamic t es t ing  i s  a method of 
dynmically t e s t ing  the  AERO 7A launchers and SPARROW f i r i ng  c i r cu i t s  of 
the  F - ~ B / J  a i r c r a f t .  Dynamic t es t ing  was devised a s  a means of detecting 
malfunctions in the  A E 3 O  7A launcher, which would otherwise go undetected 
by the  prescribed "E" l eve l  check, thereby reducing the  nunber of SPARROW 
misf i re  .incidents. Since the  or ig inel  t e s t  was devised, the p i t  t e s t i ng  
program has grown in to  a t oo l  f o r  checking f i r i ng  c i r cu i t  parameters as 
well a s  the launcher and i s  probably used more a t  present f o r  t h i s  secondary 
purpose than fo r  t he  or ig inal .  b m i c  tes t ing i s  performed by ac tua l l y '  
e jec t ing an instrumented missi le f r c a  the aircraf't in to  an arres t ing device 
and Yecording the f i r i n g  c i r c u i t  parmeters: The recording i s  then examined 
f o r  out-of-tolerance indications,  for  loss  of signal ,  and fo r  sequence and 
timing of the  s ignals .  

2. P i t  t e s t i ng  was made a reqvired check f o r  all F-4 squadrons a t  
NAS Miramar by COMFAIR Miramar i n  August of 1965 and has produced s ign i f i can t  
r e su l t s  a s  reported by.FMSP-M;'s Technical Memorandum 135-680 of August 1967. 
The report  shows t h a t  those squadrons which did not p i t  t e s t  have a misf i re  
r a t e  of 14.9$, whe ra s  those squadrons which did p i t  t e s t  have a misfire 
r a t e  of  4 , s .  These f igures indicate tha t  p i t  t e s t ing  does achieve the  
desired r e su l t ,  i . e . ,  reducing the misfire ra te .  In  addit ion t o  the  above, 
the re  a r e  intangible benef i ts  such as squadron personnel becomlng more 
famil iar  with t he  weapon system, loading crew t ra ining,  enforced launcher 
maintenance, e t c .  A l l  of these contribute to a successful launch. 

3. P i t  t e s t i n g  has been recognized a s  a valueble too l  by both 
COMNAVAIRLANT and COMNAVAIRP.4C. However, there has been no formal funding, 
manpower, or  l og i s t i c  support f o r . t he  p i t  f a c i l i t i e s .  This s i tuat ion imposes 
the  responsibi l i ty  on the  COMFAIR's and NAS's, who must use aperating funds 
and avai lable  personnel f o r  t h i s  purpose. Logistic support (spare pa r t s  and 
consumable supplies)  must a l so  be provided by open purchase, since the  
f a c i l i t i e s  a re  not provisioned by SPCC. 

4. There are. no publications which provide complete operating and 
maintenance ins t ruct ions .  



- 5 .  A missi le change which would i n i t i a t e  motor f i r e  through the  
umbilical instead of through the  motor f l r e  connector has been proposed. 
This change should have l i t t l e  or no impact on the  p i t  t e s t ing  program 
since the  emphasis is  on the  f i r i ng  c i r cu i t s  more than on the  launchel'. 

6. An advanced instrumentation package i s  being developed by the  
NAVMISCEN t o  supplement OF replace exist ing instrumentation. This new 
equipment i s  expected t o  be comparable in performance t o  the  exist ing 
equipment a t  l e ss  cost.  

Conclusion 

The F-~/AERO 7A ejection launcher dynamic t e s t  ( p i t  t e s t )  is not 
adequately sqpo r t ed  by funding, manpower, or log i s t i cs .  In  addition, there  
a r e  no publications which'give complete operating and maintenance . i n s t r u c ~  . 
t ions .  Existing ins ta l l e t ions  are not adequate t o  support Fleet  require- 
ment s .  

Recommendations 

a .  COMNAVAIRLANT/PAC establish/implement manpower requirements . 
b. NAVMISCEN t e s t  and evaluate t he  advanced instrumentation 

package now in prototype stage at the  NAVMISCEZ (funds already provided) . 
c .  NAW-ISCEN prepare Aviation Amanent Bullet in promulgating 

t e s t  procedures. 

d. NAVAIFtSYSCOM expedite ECP 940. 

2. Short Range 

a. NAVAIRSYSCOM (AIR-4107/5108) give formal recognition t o  the  
p i t  tes t ing program and provide f'unds t o  support the  exist ing instrumen- 
t a t i on  packages. Estimated cost: $36,000 ( three  f a c i l i t i e s ) .  

b. NAVAIRSYSCCM (AIR-4107/5108) task the  NAVMISCEN t o  develop 
a data  package fo r  the  p i t  instrumentation. Estimated cost:  $20,000. 

c. NAVMISCEN standardize exist ing instrumentation packages 
t o  one configuration. Estimated cost: $5,000. 

d. NAVMISCEW prepare and d i s t r ibu te  interim handbooks u n t i l  
f i n a l  handbooks can be obtained. Estimated cost: $10,900. 

e.  SPCC convene provisioning conference using preceding data 
pacbage 



f . COMNAVAIRLANT/PAC determine requirements and funding fo r  
addi t ional  p i t  t e s t i ng  f a c i l i t i e s  . 

g.  Aircraf t  Handbooks be revised t o  include tes t ing procedure. 

V I I I .  POLICY 

INTRODUCTION 

A review of a i r - to -a i r  miss i le  system design, r e l i a b i l i t y  and support 
areas has revealed three  important problems r e l a t i ng  t o  Navy policy. The 
majority of the problems discussed i n  the CVA section of t h i s  report have 
become problems because of Navy policy, o r  lack of policy, in the  following 
three  areas.  

A .  Air-to-Air Missile Systen Reviews 

Discussion 

A lack of  communication ex i s t s  between support a c t i v i t i e s  and t he  
Fleet  pertaining t o  the  support and operation of the  air-to-a'ir weapons 
systems. Program reviews such a s  the A-4  and A-7 weapons system reviews 
have proven t o  be beneficial  i n  the  discussion and most importantly, the  
solution of system problems. NAVAIR 4103 presently sponsors a semi-annual 
Fleet  support symposium; however, .the l imited representat ion of NAVAIR and 
lack of representat ion of CNO precludes management decisions. 

Conclusion 

Periodic review of a i r - to -a i r  weapons programs i s  required with 
representation from CNO and NAVAIR decision mak-5ng management. 

Recommendat ion 

CNO se lec t  a review team composed of a member and a l ternate  from 
the  support and Fleet  a c t i v i t i e s  engaged in the  operation and maintenance 
of the a i r - to -a i r  weapons systems, the  review t o  be accomplished a s  a m i n -  
imum on a semi-annual basis. The f i r s t  order of business of t h i s  team t o  
be monitoring the  progress of the  recommendations of t h i s  report.  

B. Fleet  Maintainability and Re l iab i l i ty  Problems 

Discus ~ i o n  

1. The majority of problems t ha t  occur during Fleet  operation of 
a i r - to -a i r  miss i le  systems are in the area of maintainabil i ty and relia- 
b i l i t y .  During t he  Cuban c r i s i s  (November 1962) the  excessive f l i gh t  times 



imposed on the missiles revealed sway brace damage problems and moisture 
intrusion problems. Before funding and approval to  correct these problems 
were obtained, the Cuban c r i s i s  was over and funds and interest  were again 
focused on performance improvements. After 3 years of SEA operation, the 
sway brace w e  problem has been corrected but the moisture intrusion 
problem s t i l l  does not have an approved solution. The pr ior i ty  of perform- 
ance over maintainability and re l i ab i l i t y  was evident throughout the writing 
of the AIM-7F specifications. 

TAB K is a general discussion of maintainability and relj9bi.l- 
i t y  trends in air-hunched weapons and control systems which are i n  use or 
planned by t h e  Navy, and' the impact of these trends on future systems. 

Conclusion 

A higher pr ior i ty  should be assigned t o  the investigation and 
correction of Fleet maintainability and re l iab i l i ty  problems.' 

Reconmendat ions 

Immediate 

1. Review and re-emphasize maintainability and re l iab i l i ty  in the 
AIM-'73' specifications . 

2. Write a MIL-Standard for maintainability t o  govern missiles and 
missile support equipment. 

3. Prwide a r e l i ab i l i t y  and mahtainabili ty incentive to  the 
contractor similar t o  value engineering incentives. 

4. CXO/NAVAIRSYSCOM assign a higher pr ior i ty  ( including .fbnding ) 
t o  the early resolution 0.f Fleet maintenance and r e l i ab i l i t y  problems. 

C.  F-4 Fmployment Policy 

Discussion 

Insufficient emphasis and priority i s  placed on maintaining the 
a i r c ra f t  weapons control system i n  a completely operational ready status.  

Conclusion 

Historically, the philosophy of placing pr ior i ty  on conventional 
weapons (iron bombs) employment of the F-4 a i rcraf t  a t  the expense of 
properly maintaining the missile control systems has materially contrib- 
uted t o  overall poor missile system performance. 



Recommendat ion 

CNO (Chief of Naval operations) support a policy of increased 
emphasis on the air-to-air capabil i ty of the F-4 aircraft.  



NAMTMDET TRAINING EQUrPMENT REQUIREMENTS 

1. SPmOW Requirements 

a .  AERO 7A lau?lcher cleaning stand. 

b. Training films. 

c. Cutaway miss i le  sect ions and components showing in ternal  arrangement. 

d. 5 MK-38 t ra in ing motors complete with i n e r t  MK-265 igni tor  and S&A 
mech. and ign i to r  cable - MK-52 motor with MK-274 igni tor  ( i n e r t  ) . 

e .  5 MK-4 i n e r t  warheads with ine r t  MK-38 booster and MK-5 S&A. 

f .  5 G&C sect ions,  AIM-7E preferably; these need not be R.F.I. but 
do need an a c t u a l  s e t  of wkg  hubs, tunnel covers, and head and rear  antenna 
connect ions. 

g .  5 N A V M I S C E N / A I M - ~ / ~ ~ J ~  t e s t  adapters a r e  needed t o  perfom no v c l t -  
age checks on G&C p r io r  t o  warhead connection. This equipment must be m d e  
avai lable  t o  NAMTVDET's a t  NAS Miramr, NAS North Is land,  NAS Alamecia, 
NAS Norfolk, and NAS Jacksonville. 

2. STDlGTNDEfl Requirements 

a .  CVA-CVS Conv. Ord. Tra. Det . ( ~ o r f o ~ k ,  Jacksonville, Almecla, 
North Island 

1 ea Mk-17 Mod 5 d m  motor 
1 ea NPU (non-propulsive u n i t )  
1 s e t  wing ro l leron assembly (canted hinge) 
1 s e t  wing ro l leron assembly ( s t r a igh t  hinge) 
1 ea dummy MK-303 influence fuze 
1 ea l i v e  MK-303 influence fuze ( s lo t t ed  thread) 
1 ea Mk-304, contact fuze (dummy booster) 
1 ea dunnny warhead 
1 ea MK-1 Mod 9-14 G&C section 
1 ea duxumy MX-1 G&C sect ion 

2 ea MK-36 Mod 5 dunnny rocket motor 
2 s e t s  MIC-1 Mod 0 wing rol leron assembly 
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2 ea MK-48 dummy warhead 
2 ea dunmy MIS-15 o r  -24 alDf s 
1 ea cutaway MK-15 Mod 1, 2, or 3 TDD 
1 ea cutaway MK-24 Mod 1 TDD 
1 ea dummy MK-18 GCG 
1 ea l i v e  MK-18 Mod 2 GCG 
1 ea dummy MK-12 GCG 
1 ea -l ive MK-I2 Mod 2 GCG 
2 s e t s  MK-18 canard f i n  assembly 
2 s e t s  MK-12 canard f i n  assembly 

Support Equipment 

1 ea missi le assembly stand 
,1 set  AIM-gB assembly t o o l s .  
2 s e t s  AIM-gC, D assembly tools 
1 ea MK-409 GCG t e s t  s e t  (AIM-9.D) 
1 ea KK-401 GCG t e s t  s e t  ( A B - g ~ ) ( ~ o r t h  Island and Alameda only) 
3 ea AIM-gB, C ,  and D missile dome covers 
3 ea AIM-gB, D fuze covers 
1 ea AERO 12B boab skid 
A i r  and Elec t r i ca l  sources a s  required fo r  the  support of 

t e s t  s e t s  
1 ea AZRO 3QA-2 vibration isolator 
1 ea AERO 8 ~ - 1  missi le holder 
1 ea AERO 39-A bo t t l e  storage rack 

F - ~ B / F - ~ J  NAITRADET ' s 1013, 1014 ( ~ i r a m a r  , O.ceana, Key West, 
Cherry Poht, E l  Toro 

1 ea fiT/ASM-20~ guided missile t e s t  s e t  
1 ea cutaway LAU-?/A with ~~2581 /A  power supply missi le launcher 
1 ea Type I11 AIM-9D missile 
1 ea Type 111 AIM-9B missile 

1 ea U'/ASM-20~ guided n i s s i l e  t e s t  s e t  
1 ea cutaway LAU-?/A with ~ P 2 3 1 5 / ~  power supply missi le launcher 
1 ea Type 111 AIM-9B, C ,  D 
1 ea F-8 a i r c r a f t  mock-up/radar attached 

A - ~ / A - ~ / A - ?  NAMTRADET's (~emoore, Cecil Field,  Whidbey Island, 0ceana) 

1 ea AN/ASIU)-20~ guided missile t e s t  s e t  
1 ea cutaway LAU-'?'/A with ~ ~ 2 5 8 1 / ~  launcher 
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1 ea Type I11 AIM-gB, D 
1 ea AERO 1A adapter 
1 ea ADU-299E adapter 

g . A l l  a i r c r a f t  NAMTRCIDET ' s should have complete AIM-~D/LAU-?/A r e p a i r  
t o o l s  and equipment a s  spelled out i n  MU-?/A manual. 

3. APG-59 Tra in im Aid Requirements 

It i s  suggested t h a t  t h e  following items be prepared in the  form of 
v i s u a l  a i d  char ts  approximately 3 x 4 fee t :  

A .  Aritenna 
(1) Positioning charac te r i s t i c s  

( a )  Geographical 
( b )  Space 
( c )  D r i f t  
( d )  Ante-ma 
( e  ) Interceptor 

( 2 )  Patterns 
( a )  Cosecant squared 
(b) Nutated 
( c ) Pencil beam 
( d )  Band Leader 
( e )  H i  Map 

B. T ranmi t t e r  
( 1 ) Modes of operat ion 

( a )  Pulsed doppler 
(b) 
( c )  Pulse 

a .  Monopulse 
b. Chirp 

( 2 )  Radio Frequency 

( 3) Radio Frequency Osci l la tor  

C .  Indicators 
(1) Dust 

( a )  Grid Layouts 
(b ) Operating Characterist ics  
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D. (2) "A" Gun 
(a) Symbols presented 
(b) Time sharing logic 

( 3 )  I'B'~ Gun 
(a) Symbols presented 
(b) Time sharing logic 
( c) Deflection signals 

(4) Displays 
(a) Search 

a. Pulse 
b. Pulse doppler 

(b) Track 
(c) Sectored PPI 
(d) Pulsed 'doppler 

a. Pause-to-range 
b. Auto-Acquisition 

E. Selector Test Programmer 
(1) Move tape functions 

(a) Tape transport 
(b) Tape threading 

(2) Testing Function 
(a) Light sensitive transistors 
(b) Test selection logic 
(c) Fibre Optics effects 

F. Missile Tie-Ins 
(1) CW guidance 
(2) Head A i m  and Lead Angle Error 
(3)  Altitude Commands 

(a) Altitude - 1 
(b) Altitude - 2 
(c) SWAB. (Switch After ~oost) 

(4) Roll Cnmmn.nd 

( 5  ) Launch Characteristics 
(1) Launch envelopes 

(a) Am-'7 
(b) AIM-9 

(2) Launch Zones 
(a) Head-On (Collision) 
(b) Tail (Pure Pursuit) 
(c) Beam (Lead Pursuit/~ea.d Pursuit to Lead Collision) 
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4. The following items are  a l so  being submitted fo r  consideration: 

A. Training ftlm, animated type, depicting pulse doppler a s  u t i l i zed  
by the AWG-$0, operating modes and re la ted displays, missi le func- 
t ions  prodded by the radar, and launch conditions in several d i f -  
ferent  environments . 

B. An a i r c r a f t  mock-up complete with gyro s tabi l iza t ion,  servo systems, 
and functioning antenna. When the  gyro is operating, the  platform 
can be maneuvered t o  demonstrate the  e f fec t s  of antenna s tab i l i za -  
t ion in search and track.  



INDOCTRINATION COURSE 
FOR 

PROSPECTIVE MISSILE/ORDI'?_Q?CE 

CUTLJREOFTRAINING 2wEEycs 

A. SP_ARROW I2 hours 
I 

1. Block diagram theory 
Basic data flow of missile circuitry 

2. Major components and nomenclature 
3. Major differences between AIM-7D, 7E, 7E-2, and 7F missiles 

Discussion of the major changes to the AIM-7D to make the 
AIM-7E, 7E-2, and 7F 

4. Shipboard handling and storage 
5. AMCS AERO lA/AWG-10 data flow tc the missile 

Basic data flow which will show the over-all tie-in of major 
system components which comprise the missile control'system 

6. Present and future ALMC's 
Discussion of changes to missile components and identification 

7. Assembly and disassembiy of mLssile co-zponents 
Discussion of procedures for mating and unmating of G&C's, 
W/H and motors 

8. Shipment of missile components 
Discussion of storage procedures, handling of containers and 
security of same 

B. TEST EQL?Inm (DSM-32/DPM-14) 16 hours 

1. Block diagram theory 
Basic data flow between major circuits of test sets 

2. Maintenance procedures and problems 
Discussion of maintenance procedures and standard problems on 
test sets 

3. Present and future SEC's 
.Discussion of reasons for incorporation of SEC's and future 
SEC's to be incorporated 

4. Calibration and repair of test sets 
Discussion of pertinent and alternate test equipment used in 
repairing and calibrating test sets 

5. Missile test procedures 
Perform a few familiarization tests on SPARROW'III missiles 
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C . SIDBINDER 8-10 hours 

1. Block d i a g r m  theory 
Basic data  flow of miss i le  c i r cu i t ry  

2. Major components and nomenclature 
3 Major differences bgtween AIM-9B, gC, and 9D 

Discussion of major changes of the AIM-9B t o  rcake the  AIM-9C 
end AIM-9D 

4. Shtpboard handling and storage 
5. -4MCS AERO LA/AWG-~O data flow t o  the miss i le  

Basic data  flow which w i l l  show the t i e - i n  of major system 
components which conprise the missi le control system 

6. Present and fu ture  ALMC's 
Discussion of changes t o  n i s s i l e  components and ident i f ica t ion 
of such 

7. Asse~b ly  and disasseably of missi le co~ponents 
Discussion of proceaures fo r  mating and ~xmat ing of G&CtsY 
W/H and motors 

8 .  Shipneent of missi le components 
Discussion of storage procedures, handling of coztainers and 
s e c - n i t y  of same 

D. F-43 WEPPONS SYSTEM 8 hours (Squdron Orbance off icers)  

1. F-~B/J f i r i n g  c i r cu i t s  f o r  SPARROW and SIDEWINDm 
Erief  discussion of operation of c i r c u i t  fron pickle-push t o  
miss i le  launch 

2. F-8 f i r i n g  c i r c u i t s  f a r  SIDEhTNDER 
Brief  discussion of operation of c i r cu i t s  fror; pickle-push t o  
miss i le  launch 

3 .  Missile f i r i n g  sequence 
'Discussion of f i r i ng  order f o r  ce r ta in  block a i r c r a f t  

k .  Procedures f o r  loading mixed loads 
Discussion of procedures of loading AIM-9B, C, or D with 
AIM-7D and E ' s  or AIM-7D's or AIM-7E ' s 

'5 .  Weapons system t e s t s  
Discussion of use of E and F l eve l  a d  S T S  t e s t s  OE system 

6.  AMCS AERO LA and MCS AWG-10 dif" r erences 
Discussio~? of differences i n  missi le f i r i n g  procedures 

7 .  Launcher rack maintenance 
Discussion of frequency anCi methods i n  p e r f o r m c e  of rack 
rnaintecance 

E. ?IT TESTING !EB F-~B/J  4-6 hours ( ~ ~ u a d r o ~  Ordncnce officers)  

I. Definit ion 
Discussion of t he  reason and procedures f o r  p i t  t e s t i n g  
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2. P i t  test read-outs 
Discussion of specif icat ion and procedures f o r  reading monitored 
r e su l t s  

3 .  P i t  t e s t  performance 
Perform an actual  p i t  t e s t  of an a i r c r a f t  

F. SERVICEABILITY ( ~ d s s i l e  o f f i ce r s )  

1. Discussion of F lee t  missile problems 
2. Discussion on BlELPUP, SHRIKE, WALIlFYE and Standard A m  missiles 

Discuss ion of nomenclature, s torage end handling, assembly ai~d 
disassembly of missi le components 

G. TAWS/PEP.BRANCH 4 hours ( ~ i s s i l e ~ f f i c e r s )  

Briefing on F-4 weiipons systec! problems and corrections of same 

H. PUSLJC.4TIOIfS h CHANCES 4 hours ( ~ i s s i l e  off icers)  

Receive and discuss a l i s t i n g  of pert inent  publications and changes, 
t o  SPARROW and SDEXTNDER missiles, which i s  followed by a discussion 
on t he  DOD code book 

I. SPARROW LOGBOOK A2.W REPORTS 3 hours ( ~ i s s i l e  o f f i ce r s )  
i- 

Discussion of procedures in the use and disposition of missi le t e s t ,  
f i r i n g  and logbooks 

J. TELDETRY 3 hburs ( ~ i s s i l e  o f f i ce r s )  

Discuss the  modification to ,  ins  t a l l a t i o n  of and the  information avail-  
able from the  XN-6 TI4 pack 
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PRESENT A 0  TRAINING FLOW 

RECRUIT 
TR' N'G 

AO'A' SCHOOL 
17.6 Wks 

*Type and Depth of 
Training Varies 
Between Weapons 
Systems ' 

CVA, CVS, NAS, 
NAF, NAVSTA 

For Duty 
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for OJT 
in Looding & Org'n 

* 

SQUADRON for Lh 

NAMT W E T S  
for 

ORG LEVEL MAINT 
TRNG 



RECOMMENDED A 0  TRAINING FLOW 

RECRUIT 
TRAINING 

NATTC JACKSONVILLE FOR 
STREAMLINED A 0  "A" SCHOOL 

NAMTRADET 
SHIPBOARD 
AIR MISSILE 
HANDLING 
AND TEST 
COURSE 
3 Weeks 

NAMTRADET 
L S H I  PBOARD 
BOMB AND 
ROCKET ASSY 
AND HAN- 
DLING COURSE 
3 Weeks 

NWTRADET FOR TYPE 
AIRCRAFT FAM COURSE 
(Organiza ti onal Level) 
1. Missile & Bomb Handlin~ 
2. Introduction to Weapons 

Loading 
(This training to be con- 
ducted by Type Aircraft 
(F4, F8,A4, A6,A7,-etc.) 

3. 3 to 4 Weeks I 
L 

I 

1 V - - 

Appropriate RCVW 
Squadron for OJT 
and Team Looding 

Ship for NAS for 
Duty i n  Duty in 
Guided Ordnance 
Missile Dept . 
Division 

Training on Con- 
figured Aircraft 

I 

Ship for 
Duiy i n  
Weapons 
Dept . 

i 

I Type Squadron 
(VF, VA, VP) I 

I For Duty I 
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The various reports  t ha t  m y  be caused 5y an a i r - to -a i r  missile mal- 
function a re  found i n  the table  below. 

'Pype of Report Form of Report Ins t ruc t ion  fo r  Use 

Page 1 of 1 

Explosive 
Accident---------------- 

Aircraf t  

~ x p l o s  i ve 
Incident---------------- 

Aircraf t  

Major 
Or&*=ce---------------- 
Malf mct ion Minor 

Safety U ~ s a t i s f  actory 
~ a t e r i a l / ~ o n d i t l o n  
Report 

Message F o m t  
----------------------. 

Message Format 

Mess age Format 
--------------------* 

--Message Format 

--------------------. 
Messqe Format 

Message Fornat ....................... 
Messzge Format ------- -------------- 
NAVPJ'R Form 13079/5 

Mess~ge Fornat 

NAVORD 1nst. 8025.1 
.----------------------- 

O M  Ins t .  375.0.6 

XAVORD Ins t .  8025.1 --------------- -------- 
N k V m  In s t .  C700.2 
(combined Safety 'J.R.) ........................ 
O 3 A V  Ins t .  3750.5 

NAVORD Ins t .  8C25.1 ------------------------ 
NP.VORD Ins t . 802 5 .1 --------------- -------- 
NAVPlR I n s t .  q700.2 
(combioed Safety U.R. ) 

(combined Safety u.R.) --------------------.------------------------ 

NAWR i n s t .  ~ 7 0 0 . 2  

NP-VAIR In s t .  4700.2 

--BUG(= Ins t .  8810.2 

F!GAEG 

--Tech In s t .  

E-5-68-i Ch 1 

F'MSPM; Tech Ins t .  
E-5-68-1 Ch 1 

(safe ty  u.R.) I NAVAIR ~ o r m  15070/5 

Special Unsatisfactory 
~ a t e r i a l / ~ o n d i t i o n  
Iieport 
(Special  u.R.) 

Air-to-Air Missile 
Weapon System 
Flight Repcrt 
( .w) 

Air-to-Air Missile 
Weapon System 
Fl ight  Report' 
Captive Fl ights  only 
( AAMIIEF-captive flLght) 

EAVAIR Form 13070/5 

NALWEPS Form 
3811/k T-ype 1 
----,----------------- 

NE..WEFS Form 
8811/5 Type I1 

lXP--3?4SilM; 8 8 4 5  
Type I --------------------. 
UIID-ZISAEG 8811/4 
Type 11 

Guided Miss i l e  - I NAVWZPS Torn 
Service Record 8800/2 
( GMSR) 

Logbook 



NAVAL WELAPONS EVALWEON FACILITY 

Proposed manning chart  f o r  Ordnance Technical Publications Department 

Exis t ing 

8 Naval Officers 
8 Naval Enl ls ted  
8 C i v i l  Service 
4 C i v i l  Service (approved f o r  hire)  - 

28 Tota l  

Proposed naming requirement breakdown 

Mi l i t a ry  C i v i l i a n  

1 Ccmmander 
4 Lieutenant Commanders 

13 Lieutenants 
14 Chief Pe t t y  Officers 

32 Total  

TOTAL YAmm 

35 C i v i l i a s  
32 Mi l i t a ry  

1 GS-13 Engineer 
4 GS-12 Engineers o r  Engineering 

Technicians 
1 ~ ~ - 9 / l l  Engineer o r  Engineering 

Technician 
13 GS-9 Engineer o r  Engrg Techs 
8 GS-7 3~ompu te r~ rog rammers  

5 I l l u s t r a t o r s  
1 GS-4 Secretary 
7 GS -3 ~ l e r k / ~  tenographers - 
- 
35 Total 

Cost - 
* Present  Budget $324,000 

Proposed Additional 400,000 

To t a l  annual cos t  $724,000 

Cost f o r  Increased F a c i l i t i e s  $600,000 

This increase  i n  f a c i l i t i e s  is needed t o  provide addi t ional  working 
spaces, and a l l e v i a t e  ex i s t ing  crowded conditions. 
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O l G A N I U T l O N A L  CHART 
ORDNANCE ECHNICAL DEPARTMENT 

I 

Al fACK BRANCH 

A~tI*ant I GS-12 

I l lur tmla I GS-7 

ASW BRANCH 

Araln ld 1 GS-I2 
k c r o t a y  1 GI- )  
Illualmtw 1 GS-7 

OIC I LCDR r 
Allidant I GS-12 
k c n t a r y  1 05-3 r 
Illurlrotat I GS-7 -- 

I CPO I I C I O  r 
I GS-V I 01-9 N 

I CPO 
I GS-9 

I CPO r 
I GS-9 

I d  
SIZCIAL PROJECTS & EQUIPMEN1 

I 
I ELEASE 6 CONlROl  B U N C H  I I C M G O  LOADING I 

OIC I L1 
Anlatent I GS-9/11 



+DEPLOYING c v ~  s p m w  WEAPON s y s m  
INSPEC!l'ION WORK SKEFT 

1. To conduct an crderly and complete pre-deployment SPARROW Weapon System 
Inspection, the following format w i l l  be followed. When the attached work 
sheets are  completed, they w i l l  be returned t o  the inspection team leader. 

2. The enclosed work sheets are intended as a guide for a qualif ied SPAR- 
ROW representati-ve with field experience. 

3.  Formal schooling as used here is  defined as one of the following: 

a. A n  accredited service school. 

b. An accredited commercial comgany school. 

c. A course of instruction consisting of a minirmun of 40 classroom 
hours given by a NAVMISCEN NCTS SPARROW Field Representative. 

d. A course of ins t ruct ion consisting of a minimum of 40 classroom 
hours given by a NAESU CETS/NETS Fi re  Control Representative. 

e. A course of ins t ruct ion consisting of a m i n i m  of 40 classroom 
hours given by a 2nd Class Petty Officer, or above, who has attended or 

/ instructed one of t he  above. 
' \  
i - 4. The SPARRCW weapon system, test ing,  handling, .assembly, storage and 

safety, minus the  f i r e  control  system, a re  the  responsibility of Ships Mis- 
s i l e  Division. 

"SPAWOW Missile Representative Inspection Work Sheet excluding the f i r e  
control  system. 

Page 1 of 4 



a. Are required.  publ ica t ions  on hand and updated with l a t e s t  
rev is ions?  

L i s t  missing pubs by number from requi red  l i s t  below: 

b. Are r e q ~ i r e d  publ ica t ions  ~ v a i l a b l e  i n  t h e  mis s i l e  shop o r  
o f f  ice?  

c. Are SPSiiROW m i s s i l e  t e s t i ng ,  essex5ly end handling crews aware 
of pubi iczt ions and have easy access t o  then? 

d. I s  a  mandetory reading l i s t  fsr S?MR% crews maintained ar.d 
current ,  including t h e  p u b i i c ~ t i  ons l i s t e d  below? 



11. TRAINING 

a .  The minimum acceptable  number of SPARROW or i en ta t ed  miss i le  shop 
crews i s  two ( 2 ) ;  each crew's nucleus content  s h a l l  meet a riinimum 
s t anda rd  t r a i n i n g  requirement a s  defined below: 

1. Crew l e a d e r  of PO1 o r  PO2 ir, r a t e ,  and a graduate of formal 
schooling, both opera tor  and maintenance, on assigned t e s t  PJ/DSM- 
32 o r  AN/DPM-~ and, e i t h e r  f o m a l  schooling o r  one previous deploy- 
ment as  SPARROW crew member on handling and assembly. 

2 Two (2 )  crew members having formal schooling or  one ( 1 )  previous 
WESTPAC deployment as  SP-mW crew member on handling and 
assembly. 

3 One ( 1 )  P e t t y  Off icer  i n  crew wi th  prevlous experience i n  under- 
way re?lenishent .  

b .  Does ox-the- job t r a i n i n g  ( CUT) progran; e x i s t ?  

c. Ver i fy  crew competence by observing t h e  following: 

1. I s  assembly acconplished i n  .m e f f i c i e n t  manner? 

2. Are authorized check shee ts  followed? 

3 .  Is proper handl ing p r o c t d z e s  =d eq~ ipmen t  used i n  t r a n s p o r t  
frorr, magazine t o  f l i g h t  deck? 

&. Are SAFELY precaut ions  observed a t  a l l  tim?s? 

5.  Is m i s s i l e  t e s t i n g  a c c o q l i s h e d  ic  an e f f i c i e n t  rr,emer? 

6. Are authorized t e s t i n g  procedures followed? 

7. Does t e s t  i n s t r u c t o r  have adequate bowledge of t e s t  equipment 
opera t ion  and maintenance? 

AERO-16~ Skid allvtiance on hand 

AERO-42~ Adapter allo-dance on hand 

AER0-49~ Adpater allowance on hand 
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IV. 'TEST EQUIPMENT 

AN/DSM-32 

a. Condition (general) 

'b. I n  cal ibrat ion 

c. Test  area  -( general) 

a. Condition (general) 

b. I n  cal ibrat ion 

c. Test krea (general) 

Squid Circui t  Tester 

a. Condition (general) 

b. I n  cal ibrat ion 

I s  standard t e s t  equipment, such as meters, readily available for  missile 
shop use? 

V. STORAGE MJWS AND MISSIIJ3 SEOP SPACES 

a. Safety equipment 

b. Compatibility 

c . Haus ekeeping 

5. Coanments and/or recommendetions 

Vr. SUMMARY OF SPARROW O V B A l L  COMBAT READINESS 

( ~ a k e  recomendati on for improvement) 

-- 
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*DEPUYING VF SQUADRON SFARROW -EAPON SYSTEM INSPECTION WORK SEEET 

1. To conduct an order ly  and complete pre-deployment SPARSOW Weapon System 
Inspection, the  folLowing format w i l l  be followed. When the at tached work 
shee t s  a r e  completed, they w i l l  be returned t o  the  inspection t e r n  leader.  

2. The enclosed wdrk sheets  a r e  intended as a guide fo r  a qua l i f i ed  SPARROW 
representa t ive  with f i d l d  experience. 

3. F o m l  schooling as used here i s  defined a s  one of the following: 

a. Anaccres i t ed  service  school. 

b. An accredited commercial conpe_ny school. 

c .  A course of ins t ruc t ion  ccxs is t ing  of a m i n i m  of 40 classroom 
hours given t;y a MVMISCEN NCTS SPA9ROW Field Representative. 

d .  A co.ase of i ~ s t r u c t i o n  c o ~ s i s t i n g  of a rcinimun! of 40 classrocxn 
hours given by a NMSU CETS/NETS F i r e  Control Representative.. 

e .  A course of ins t ruc t ion  c o ~ s i s t i n g  of a minimum of 40 classroom 
hours given by a 2nd Class Pet ty  Officer,  o r  above, who has attended or 
ins t ruc ted  one of t h e  above. 

< 4. The SPARROW weapon system handling, assembly, loading, no voltage checks, 
and SAF3TY a r e  t h e  r e spons ib i l i ty  of the  squadron ordnance shop. 

*SPARR3W Pdss i l e  Re-ntative Inspection Work Sheet excluding the  f i r e  
cont ro l  system. 



I. PUBLICATIONS 

a .  Are required publications on hand and updated with the  l a t e s t  
revisions? 
L i s t  missing pubs by number from required l is t  below: 

b.  Are required publications available in  the squadron miss i le  shop 
or office? 

c. Are SPARROW Ordnance.crews aware of publications and have they 
easy access t o  them? 

d.  Is a mandatory reading l i s t  f o r  SPAR??W crews, including the 
publications l i s t e d  below, maintained and current? 

REQUIRED SFARROW PUBLICATIONS 

SPARROW Safety Manual OP3365 1 m y  1% 

Maintenance Instruction Manual HAVASR dl- Jun 1968 
F-4 Aircraf t  W e n t  System 245FllB-2-7 

Conventional Weapons Loading HAVWEPS - O l -  
Checklist F-4 Aircraf t  Guided 245I'D~-75 -3 
Missile C d i n e d  AIM-7, AIM-9 

a. The minimum acceptable number of SPARROW orientated ardnacce shop 
crews -is :two (2  ); each crew nucleus content sha l l  meet a minimum 
standard t ra in ing  requirement as defined below: 

1. C r e w  leader of P01 or PO2 in ra te  and a graduate of formal 
schooling of F-4 Armament Systems and missile handling and 
assembly. - .  

2. Two (2) crew members having formal schooling or one (1) 
previous WESTPAC deployment as a SPARRW crew member. 

b. Does an on-the-job training prwram exist? 
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c.  Verify crew competence by observing t h e  following: 

1. Is proper t r a n s p o r t  and loading equipment used inc lua ing  
adapters? 

2. Are authorized assembly and loacng procedures followed i n  an 
eff icienb, -manner? 

3. Are SAFE p r a c t i c e s  observed including cockpit  switch s e t t i n g s ,  
launcher SAFETY p i n  i n s t a l l a t i o n ,  and rocket  motor SAFETY p in  
i n s t a l l a t i o n ?  

4.  Are "No Voltage" checks proper ly  performed? 

5. Is proper i n s t a l l a t i o n  of Mark 9 Ejec tor  C u t r i d g e s  v e r i f i e d ?  

6. Is an au thor ized  arming eequence followed (dry run acceptab le)?  

7. Does crew have a working knowledge of F-4 Airc ra f t  Armament 
System inc luding  a b i l i t y  t o  " f a u l t  i so l a t e "  malfunctions? 

111. AIRCRm STATUS 

a. S e l e c t  t h r e e  (3)  a i r c r a f t  a t  random and  check the  fol lowing:  

1. Are a11 SPARROW requi red  changes and modif icat ions 
i n s t a l l e d ?  

2. General condi t ion  of launchers? 

3 .  P i t  checks of a i r c r a f t  updated? ' - 
4. Is a launcher cleaning s t and  a v a i l a b l e  f o r  squsdron use? 

IV. TEST E & U I m  

a.  Rocket Launcher F i r i n g  C i r c u i t  Tes te r  ?/N 5 3 ~ 5 3 ~ 1  wi th  SEC 8 1 3 ~  
incorporated? 

1. Condition (gene ra l  ) 

b .  Is standard t e s t  equipment such as meters r e a d i l y  avai1abl.e f o r  
ordnance shop use? 



V. ORDNANCE SHOP SPACES 

a. Sound Attenuators available? 

b . Coqatibility 
% 

c. Housekeeping 

d. Test eqiipment stowage 

e. Comments an6/or recommendations 

VI . SZRW!Y OF OVERALL SPARROW C O - W T  READITJESS ($kke reconmiendations for 
improvement. ) 
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SPARRW MISSILE DEGFGDATICN DIJP.iEG SERVICE LIFE 

Dwing the past several years, the IIAWSCm has collected extensive 
Fleet data pertaining t o  the operational experience of the SPARROW missile. 
The pLTpose of t h i s  reportais t o  summarize th i s  data which describes the 
service l i f e  of the missile and the degradation in avai labi l i ty  and r e l i -  
ab i l i t y  tha t  occurs during Fleet operations. The primary objective of t h i s  
investigation was t o  aid i n  the developent of operating p~ocedures tha t  
w i l l  op th ize  the effectiveness of the SPAFBOW weapon system i n  combat 
operations; a secondary objective wes t o  provide information useful i n  the 
design of new systems. 

a.  CVA SPARROW Operating Procedures: A t  present, each CVA i s  equipped 
with two EM-32 missile t e s t  sets  for  conducting shipboard test ing of the 
mlssile G&C. Under current procedures the missiles a re  subjected t o  an AT 
(acce2tance t e s t )  and a PT (periodic t e s t )  followiag a specific n-mber of 
captive frights. A l l  missiles tes ted NO-GO are given an a@it ional  RAF 
( re tes t  s f t e r  f a i lu re )  and i f  s t i l l  indicating NO-GO, the seeker and con- 
t r o l  sections a r e  interchanged between missiles and an FAR ( r e t e s t  after 
remate) i s  conducted.. During captive fl ights,  missiles not evidencing a 
select l i g h t  a re  subjected t o  an RAF. . 

The CVA maktains  approximately 75 missiles assenbled with warbad and 
motor in ready service storage with the razainder stored by section in deep 
stowage. Missiles testing NO-GO a re  removed t o  deep stowage and a re  off- 
loaded t o  an NWS. This procedure i s  depicted in Figure 1. 

b . Wing the past four years, there have been minor changes ,in ship- 
board operating procedures, primarily in  changing the t e s t  frequency by 
increasing the rmber  of allowable captive f l ights  between periodic t e s t s .  
A t  the beginning of extensive SPARROW operations in SEA, the allowable 
nmber of captive f l igh t s  between periodic t e s t s  was 10 t o  15, depending 
upon the severity of landing. Following preliminary investigations into 
missile ST-ailability, the NErVMISCEN recamended an increase of f l i gh t s  f'roo 
10 t o  30. 

Wring the past two years, a l l  CVA's in WESTPAC have been using the 
30-flight c r i t e r i a .  To verify the feasibi l i ty  of eliminating' shipboard 
testing, the  USS FXA?rJKLD? D. ROOSEYELT was deployed t o  W3STPAC under a no- 
shipboard trial i n  1967. The data used a s  a basis for  t h i s  report re?resen$s 
a cross section of missile experience obtained from CVA's operating under the  
above =riations in t e s t  -frequencies, including shore based operations. 
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UNCL ASSlFlE- 
DISCUSSION 

a. Miss i le  Degrzdation Durim Fleet  Operations: The SPARROW missi le,  
during Fleet  operations, i s  subjected t o  the  following environmental con- 
d i t ions  : 

1. captive Flight - During captive f l i gh t ,  t h e  missi le i s  elec- 
t r i c s l l y  energized during t he  mazer portion of the  f l i g h t .  It is subjected 
t o  viprat ion,  phjrsicsl damage, and moisture intrusion; t h i s  phase i s  defined 
t o  include t h e  l o a d l ~ g  and unloading of the missile onto t h e  a i rc ra f t .  

2. Test- - Testing i s  defined a s  the en t i r e  process of unloading, 
strikedown, applicztion of energy during test ing,  reassembly, and loading 
back on the a i r c r a f t .  

3. Handlillg - Handling includes a l l  missi le assembly, disassembly, 
movment t o  and frm storage t o  support operations. 

4. Stowage - Stowage i s  primzri2y ir.ert stowage by section i n  the  
mgazine where the  e ~ i r o m e n t  consists  of shlpjoard vibration and moisture 
intrusion.  

From exmination of t he  shipboard .environment, it i s  concluded tha t  the  
primary reasons for missi le f a i l u r e s  during captive f l i g h t  and test ing a r e  
energized time and physlcal degradation. The prixiary cause for  fa i lu re  
$sing handling i s  a t t r ibu ted  t o  physical damage. It is concluded in the  

c 
next section t h a t  there  i s  no s ignif icant  missile degredation due t o  ship- 
board stowage. 

b. Dats Sources: The importance of the  sources of miss i le  experience 
data cannot be overemphasized. The f i r s t  c o ~ p l e t e  and accurate info-mation 
describing mi s s i l e  experience was obtained froro the  USS RANGER, following 
a WESTF'AC dep lopen t  in 1966. Representatives of the  NAVMISCEN vis i t ed  
the  W G E R  and concluded that the data was valid,  was recorded conscierrtiously, 
and originated from a miss i le  sfiop t ha t  operated i n  an outstanding manner. 

i s s i l e  The data contained the  r e s u l t s  of 7,225 captive f l i g h t s  and 2,8511~- 
t e s t s .  The USS IiANGER followed t h e  operating procedures shown in Figure ' l ,  
and had an average. tes t  frequency of seven captive f l i g h t s  per missile t e s t .  
The RANGER off-load was processed by NWS Concord and t h e  DSM-32 shipboard 
t e s t  r e su l t s  were ver i f ied  by the Dm-7 tes t ing during NWS processing. The 
records were changed t o  r e f l e c t  t he  DM-7 t e s t  resu l t s .  From t he  PANGER 
data,  nuch information was obtained suck; a s  the  acceptance r a t e  of the 
missi le load-out, the  r e j e c t  r a t e  of the  acceptance tes t ing ,  the  percentage 
of miss i les  re jected by the  se lect  l i g h t ,  the  f a l s e  r e j e c t  r a t e  of the se lec t  
l i g h t ,  the  f a l s e  r e j ec t  r a t e  of shipboard tes t ing znd t h e  percen+age of 
f a i l u r e s  incorrect ly  indicated by t h e  se lect  l igh t .  
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The RANGER data was used a s  the basis for much of t h i s  report and was 
verified by the data obtained from the other following sources: 

1. USS FRANKLIN D. RWSEVELT - Extensive data was obtained from 
a deployment operating on a no-test plan with procedures shown i n  Figure 2. 
The missile load-out ves processed by a team from HARF Norfolk, and a t  the 
completion of the* deployment the identical team processed the of?-load. 
A l l  missiles that fa i led  during the deployment, as evidenced by loss  of 
the select l ight ,  were shipped to QEL Concord for evaluation. 

2. USS CORAL SEA - Data  was obtained from two separate deployments 
of the USS CORAL SEA. During one deployment t&e t e s t  frequency was 10 t o  
15 f l ights  per t e s t ,  and during the other deployment was approximately 30 
f l igh t s  per tes t .  

3. USS KITTY HAWK - The data bbtained from the USS KITTY HAWK 
was recorded while operating on a t e s t  frequency of 10 t o  1 5  captive 
f l ights  per t e s t .  

4. WA-531 - Data obtained from WA-531describes a shore based 
environment operating under a no miss i le ' t es t  procedure ut i l iz ing the a i r -  
c ra f t  select l igh t  t o  determine missile status. The missile population 
consisted of new production AIM-V's. A lerge-sample of the missiles were 
shipped t o  the NAWJSCEN for evaluation follovi.ng the reported deployment. 

\ 
I n  addition t o  the above, spot checks of other CVA's have been performed 

during the past several years whenever data has been available. 

c. Results: 

1. Missile Degmdation Due t o  captive Flight - Missile degradation 
due t o  captive ' f l ight alone i s  shown on Figure 3. The curve represents 
the probability of survival versus the nmber of captive f l ights .  The 
curve closely follows an exponential digtribution indicating a constant 
fa i lure  ra te  ( A )  a s  would be expected fo r  an electronic device not signif-  
icantly affected by e i n g  or use. The curve represents the USS RWGER ex- 
perience verified by all of the other data sources. 

2. Missile Degradation Due t o  captive Flight and Missile Test - 
The fai lure  ra te  (A) due t o  missile tes t ing was calculated t o  be ,0348 
missiles per t e s t .  Using t h i s  fa i lure  rate ,  a series of curves yas plotted 
on Figure 4 representing the combined effect  of missile tes t ing and captive 
f l ight .  The curves were verified From the data sources tha t  were operating 
under the indicated t e s t  frequency. 
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3. Missile Degradation Due t o  Physical Damage - Missile degradation 
due t o  a l l  form of physical damage i s  shown i n  Figure 5 a s  the probability 
of survival versus loadings and unloadings. This infornation i s  not con- 
sidered further and i s  only provided for  information. The curve was plotted 
from data obtainqd during the USS FMNlUJN D, ROOSEVEST depl,oyment and would 
vary widely between CVA's depending upon the care and attention of the op- 
erat  ing ac t id i t ies  i n  sway brace adjustment and missile handling. 

4. Missile Degradation Due t o  Stowage - Inputs f'rom IWS personnel 
have indicated that  AE off-loadings of SPmOW missiles that  had been a t  
sea for  extended periods of time indicated a very low rate  during NWS proc- 
essing. The only factual  information t o  substantiate these inputs was ob- 
tained following the FRANKLIN D. ROOSEVELT no-test deployment. A sample of 
48 AIM-7E's processed a t  the  completion had zero f l ight  time and was only 
subjected to  shipboard storage. The reject  rate of this  sample was approx- 
imately 4 percent, which conpares favorably kith the reject r a t e  of new 
production missiles. It wes therefore concluded that the shipboard stowage 
had a negligible e f fec t  on missile degradetion. 

d .  Missile Reliabixty: A l l  of the previous discussion has been in 
terms of missile ava i lab i l i ty  or probability of survival versus captive 
f l igh t s .  The important question t o  be answered i s  the effect  of t e s t  
frequency on n i s s i l e  f ree  f l i gh t  guidance rel iabi l i ty .  I f  the missile i s  
tested prior to  each captive f l igh t ,  we would be assured of maximum missile 
r e l i ab i l i t y .  During. PMT f i r lngs  a t  the NAWJSCEN, this  is  exactly the case. 
All f i r ings are preceded by a missile t e s t  with expert technicians using 
the Dm-7 t e s t  set .  A select  l igh t  is  mainta-hed during captive f l ight  and 

c 
the leunch i s  perfomed under controlled conditions by an experienced 
SPARROW pi lo t .  The average r e l i ab i l i t y  mainte-ded over the years for suc- 
cessful guidance i s  approxhately 71 percent. This nmber i s  then assumed 
t o  be the maximm inherent r e l i ab i l i t y  tha t  could be attained. I f  the missile 
i s  flown on additional captive f l igh t s  without testing, then certainly there 
would be a decrease i n  r e l i a b i l i t y  versus captive f l ights  with the curve 
s tar t ing a t  the maximum r e l i a b i l i t y  of 71 percent. The cm-e  i s  a compi- 
la t ion  of a l l  of the preceding data and represents undetected missile 
fai lures  occurring during captive flight while a select l i gh t  is  maintained. 
From observations of Figure 6 ,  the probability of the missile successfully 
guiding or- a target following 30 captive f l ights  i s  approximately 55 percent. 

To deternine the change i n  r e l i ab i l i t y  due to  t e s t  frequency, the average 
missile re l i8bi l i ty  for  missiles tested every 10 captive f l igh t s  was compared 
t o  the averwe missile r e l i a b i l i t y  for  testlng every 30 captive f l ights ;  
there i s  a theoret ical  decrease of 4 percent in re l iab i l i ty  by extending 
the t e s t  frequency t o  30 flights. The term theoretical i s  used because the 
decrease i n  r e l i a b i l i t y  does nct consider errors, false reject  ra te ,  and 
missile degradation caused by testing. 
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'. 
CONCLUSIONS 

a .  Missi le Degradetion.During Fleet Operations: It i s  concluded t h a t  
the  SP'ARROW missi le,  i n  F lee t  operations, degrades a t  a constant f a i l u r e  
r a t e  due t o  captive f l i g h t  and test ing.  A canpilation of a l l  of  t he  
data indicates  no s ign i f i can t  chatwe i n  f a i l u r e  r a t e  during the  p a s t  several  
years.  The missi le degradation due t o  physical binage is  var iab le  depending 
upon the  using ac t i v i t y  and indicates an increasing f a i l u r e  r a t e  with in-  
creasing missi le loadings. The degradation due t o  ine r t  s torage i n  a ship- 
board environment i s  negligible.  There is no measurable d i f ference i n  the  
miss i le  f e i l u - e  r a t e  between shore based &d CVA operztions. 

b. Missi le Re l iab i l i ty :  The theoreti& decrease i n  m i s s i l e  r e l i a b i l i t y  
of 4 percent, caused by extending the  t e s t  frequency frm 10 t o  30 f l i g h t s ,  
does not consider any other aspects of the system, such a s  the  accuracy of 
t h e  t e s t  equipment. 

Page 5 of ll 

111-67 



Figure 1.. SPARROW Logistics 
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Figure 2. FDR Logistics 
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SPAF3OW S I I I P 3 ~  PROCEDURE 

The following is  proposed a s  the  allowable procedure t o  permit SPARROW 
missiles t o  remain on a i r c r a f t  overnight aboard ship. Compliance with t h i s  
procedure would not create a sa fe ty  hazard and would eliminate extensive 
missi le handling and Loading. 

1. Airc ra f t  

a .  ~ l e c t r i c a l / ~ v i o n l c  s mzintenance will NOT be performed. 

b. Master Amment switch t o  OFF. 

c. Missi le Power switch t o  OFF. 

5. Select ive  Kiss i l e  J e t t i son  switch t o  OFF. 

e. Missi le Colltrol ~ e f e / ~ r m  switch t o  SmE. 

f .  Generator Control switches t o  OFF. 

g. Missi le Control In ter lock IX. 

h. Lpmament Safety Override switch OUT. 

a .  Motcr ~ a f e / ~ n n  switch t o  SP-rn and red pennant attached. 

b. Launcher safe ty  p in  ins ta l l ed .  



AIR-TO-AIR GUIDED MTSSILE SAFETY STUDY 

k weapons system, in addition to its primary purpose, must provide 
protection to personnel, equipment, and property, and must prevent such 
inadvertent events as launch, release, arming, or detonation. Two basic 
methods are available for providing the required safety - features designed 
into the system and administrative control over the system. Design is the 
more desirable method of achieving the required safety; however, bffective 
human engineering can reduce a safety problem considerably. 

Much of the needed safety can be designed into the system, but where 
design safety is not possible, reliance must be placed on administrative 
control and strict adherence to operational procedures. The systen! must 
be safe; however, it must also be usef'ul. In conducting an ermlysis or 
evaluation, maximum safety consistent with operational requirements must be 
recognized and taken into account. Razards should be identified and elim- 
inated when possible, or controlled if they cannot be elhinated. 

The scope for this safety study shall include the weapon, de1iGer-y 
vehicle, fire control system, mciUary equipent, and documents. Appropriate 
Na'vy safety manuals, Navy safety standards, and weapons manuals will be 
used as guidelines to determine if safety requirements have been met. 

When a study group detelmines that safety requirements are inadequate 
or cannot be compiled with, procedures should be'recormended to provide 

', administrative safety in lieu of the desired safety requirements. Admin-' 
istrative safety procedures will be used as interim requirements until 
official action has been taken. 

Composition of Study Groq 

Air-to-Air Guided Missile Study Group shall be organized vith one 
menber from each of the followhg organizations : 

NWTiF, Chairman 
CNO 
NAVAIRSYSCOM 
CAW ' s /CVA ' s 
COMNAVAlXLMT 
COMNAVAIRPAC 
NAVAIRSY SCOMREPTAW 
NAVAIRSYSC-PAC 
OPTEVFOR 
Marine Corps 

m l s  
NlJL Dahlgren 
mwscm 
RWC China Leke 
EAVAVlJSAFCEN 
m c  
mM!rG 
HAVORDSYSCaM 
Contractors 

The designated representative f rcnn each cammand is expected to be . 
cognizant of his c o ~ d ' s  position, policies, plans, and responsibilities 
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r e h t i v e  t o  t he  weapon systems a d  t o  be t h e  voice fo r  t h a t  c m d  in 
these  areas. Study Group members a r e  encouraged t o  bring advisors t o  provide 
technical  information f o r  consideration by t he  Group. 

The mWEF project  engineer i s  responsible f o r  coo rdh i t i ng  the  plans 
and the  preparatigns p r i o r  t o  t he  study and f o r  the  timely dissemination 
of the  Group f i n d i w s  upon canpletion of t he  study. 

Conduct of the  Safety Sta3y 

General requirements shall be prepared and a planning l e t t e r  sent  t o  
a l l  in teres ted a c t i v i t i e s  s t a t i ng  the  general  purpose, scope, and in ten t .  
Itesrs l o r  review i n  addi t ion t o  those outl ined i n  the  l e t t e r  sha l l  be re- 
quested. 

An enalysis  of troublesome safe ty  problems encomtered, unsatisfactory 
repor ts ,  orchance incident  reports ,  f a i l u r e  repor ts ,  and i3oard of Inspection 
and S u - ~ e y  Tr ia l s ,  w i l l  be performed by t h e  S t u Q  Grou? t o  obtain an over-all 
viev of a weapon system's operational history.  Presentations frcm var io-a  
ships and sAtations s h a l l  be obtained t o  deternine areas  of  design, docunen- 
t a t i on ,  personnel, or  operetlons t ha t  pe r ta in  t o  safe ty  end a r e  of a con- 
s t ruc t ive  nature, in addi t ion t o  undesirable o r  unsat is factory  conditions. 

De=lonstretions in handling, storage, maintenance, and lsWch/firing 
pre-parstion of a weapon o r  system shall be required by the Study Group 
when necessary. Evaluation, f o r  possible safe ty  influence, shall be made 
of technical  manuals, procedures, end pract ices  i n  t h e i r  a c tua l  environment. 

The Study Group shall r e l a t e  a system's operational h i s to ry  t o  we~kaesses 
observed d u r i n g  the  sa fe ty  study t o  determine i f  design improvements a r e  
required t o  maintain an adequate margin of safety.  

Study Group M l u a t i o n  Guides 

The l i s t i n g s  which follow a r e  minimum fea tures  which should be observed 
f o r  evaluation of a system's safety.  Additional items m y  become necessery, 
depending on the s y s t m  being considered. 

1. Publicat ions 

2. e n d l i n g  Equipment 

3. Test Equipment 

4. w e r a t  ional Sgfety Procedures 



6. Shipboard Safety Procedures 

7. Stray Voltage Tests 

8. Firing Circuit Tests 

9. Load- Procedures 

10. Built-in safety Feztares 

X i .  Fersonnel Training 

12. ~gniter/Fyrotechnic Charecteristics 

13. Storage 
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Maintainability and Reliability.Trends of Air-launched 
Weapons and Weapon Control Systems 

The purpose of this paper is to provide information on the current 
meintenance and reliability trends'of Navy air-launched weapons and 
wespon control systems and some estimates, on how microelectronics could 
affect these trends. 

A6dressed herein are current and planned weapons system, especially 
SIDWINDER, SPARROW, BULLPUP, WALLEYE, SHRIKE, PHOENIX, and CONDOR, and 
primarily the two existing weapon control systems in the F-4 aircraft, 
namely the AERO 1A and AN/AWG:~O. Data are not tied to a specific weapon 
systm an8 trenb are  presented instead of specific values. 

To determine the inpact of microelectronics on current trends, the 
following factors are considered as advantages of microel'ectronics: 

Increased reliability 

Decreased size, weight, and cost. 

MkIhrnAXCE 

k The general trend in Navy weapon systems today is an increasing ' 
awareness of maintainability. When combat aircraft face problems in an 
aircraft carrier because of the increasing requirements for avionics 
maintenance spaces, the subject of maintainability obtains comand attention. 
A program called-"Improved Rearming Rates" has as one of its objectives to 
hansle all air-launched weapons as "all-up-rounds". For the past several 
years much work has been done in container design and logistic planning, 
and by 1970 the weapons will be shipped and handled as complete rounds with 
a rninbum of maintenance requirements. 

There are three levels of maintenance - organizational, intermediate, 
and depot. In the logistics cycle of weapons the levels of maintenance 
are : 

Past - Present - Future 

Ship Test 1/2 Test None 

NWS Repair Test Test 

NAVAIREWORiCFAC Overhaul Repair, Repair 
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The NWS in addition to testing the G&C includes physical inspection of all c 
componeats. The NAVAIRFdORKFAC overhaul consists of refurbishing mechanical 
portions, adjusting the weapon to production specifications, and replacement 
of failed components. 

The weapon control systems are also maintained at three levels: 

Past Present Future -. 
Squadron ~e~air/~e~lace/~amonize Replace Replace 

Ship Repeir 13epair/~eplace ~e~lace/~epeir 

NAVALREWORKFAC Overhaul Overhaul Overhaul 

The tren6 here is clesrly toward replacement only in the field, with very 
little actual repair. This trend will be increased by increasing use of 
microcircuitry, for obvious reasons, but a need for repairing connectors, 
wiring bundles, and'the like will remain. In addition to these.three 
formal levels of maintenance there is really a fourth consisting of an 
in-flight test of the system, using on-board or built-in 'test equipment 
for which the trend is toward highly automated, rapid verification of the 
performance of the weapon control system. These tests, together with 
operator complaints and periodic ground tests, are used to determine when 
maintensnce is necessary. 

TESTING 

The first element of maintenance to be considered is testing. The only 
purpose of weapon testing at the organizational and IMA level is to verify 
status, since repair is not acccanplished at these levels. The following 
is typical of the trend in weapon testing: 

A-Periodic Testing 

ps B-No Test 
Probability 
of Survival C-No Test with limited 

on-aircraft test 
Time - 

The curves are extracted from a comprehensive study completed on 
weapon availability. It was concluded to fly X number of flights with the 
missile without periodic testing and send the.weapons to an lJWS for testing. 
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None of the attributes of microelectronics would affect this trend toward 
less testing. Increased reliability, if attained, vould accelerate the 
trend to eliminate testing, if anything. 

While missiles are receiving fewer tests, the weapon control systems 
are being testeq more frequently and in more detail. These tests are 
normally required to perform two functions - determine the operational 
status of the weapon system (performance -verification or confidence testing) 
and, in the event of a failure in the Weapon -tern, to locate or assiet 
in locating the fault. 

The performance verification function normally provides for a detailed 
periodic ground test of the status of the veapon system and for a rapid 
and less detailed in-flight status check. The in-flight check, in the 
event of a failure, or degraded performance, should provide enough informa- 
tion to permit the selection of an alternste mode of usage for the weapon 
system while the aircraft is on the way to the target. This in-flight 
status requirement makes some sort of built-in test a necessity. Micro- 
circuitry appears well adapted to built-in test requirements. 

BITE (built-in test equipnent) is also used to assist in the "fault 
isolation" function of the maintenance task. While, in fighter or 
interceptor aircraft, the replacement of faulty black boxes must be done 
on the ground, the fault isolstion can be done vhi.le the aircraft is 

c airborne, using BITE. However, if the BlTE is progr8mmed to play the per- 
centages and locate the most frequently expected, predictable failures 
it is of little use unless it is also programmed to solve the difficult 
trouble-shooting problems. As an ex.&n!.ple, one complex airborne fire control 
system which has been in the Navy inventory for sewral years hss long been 
considered a maintenance problem. The average time spent trouble-shooting 
this system exceeds 30 minutes per symptom. This average vmld be higher 
were it not for the fact that trouble-shooting attempts for non-critical 
faults are often stopped if the source of the trouble cannot be found In 
a few hours. Nevertheless, 50 percent of the trouble-shooting actions m e  
completed in lees than 10 minutes, and a great many take no time vhatsoever 
since the failure can be located immediately based on the nature of the 
symptm and the technician's experience. Were an auta~atlc fault isolating 
aid to be applied to this system, it would have to correctly locate 
considerably more than the 50 percent of the faults which are ncnr found in 
10 minutes in order for it to be vorthwhile from the standpoint of time 
savings. As more and more functions are packaged into a single replaceable 
module, or unit, the old-fashioned method of trouble-shooting by trial an& 
error may prove to be as efficient as more technologically sdvsnced methods. 
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REPAIR 

The other elements of rnintenance to be discussed are repair and over- 
haul, which for weapons are essentially the same process. All weapons 
that are redected during the operational cycle are processed to a U V A I R E -  
WORKFAC f rom an NUS for repair. As stated, sane mechanical portions are 
refurbished and all failed components ere replaced. To bate there is no 
evidence to ipdicate that any of the system have entered the wearout 
portion of their life, and several system6 stuaied demonstrate a constant 
failure rate. With minor exceptions, there ere no linited duty components 
that are replaced periodically. All work 1s acccsnplished by civilians in 
a p-78uction facility. It is difficult to see how microelectronics would 
affect the repair cycle. One system presently under evaluation is probably 
inOlcative of the trend. This particular systeni is of solid state design. 
!!%be decrease in size an8 weight over its cordwood predecessor allowed a 
larger motor to be utilized, and much of the remaining available space was 
~tilized for additional circuitry to increase weapon capability. The 
microelectronics components in this system are potted throwaway units, and 
due to the state-of-the-art in qualification testing, the components are 
not qualified, meening they are single source components. The trend 
therefor-e is that the weight and space savings provided through improved 
techniques is utilized to increase weapon capability rather than 
maintainability. 

' The trend to throwaway modules naturally greatly reduces the amount of 
actual repair which must be done in the intermetitate maintenance shop 
aboard ship. Here, as at the squadron level, the time and manpower consuming 

(- 
effort is devoted to trouble-shooting rather than repair. Because of this, 
the requirements for avionics maintenance spaces aboard an attack carrier 
are greatly expanding due to the ever-ihcreasing amounts of specialized 
test and trouble-shooting equipment being procured. To reverse this trend, 
much effort is being devoted to the development of systems such as VAST 
(versatile Avionic Ship Test system) which will provide testing, fault 
isolation, and checkout of a great variety of avionics equipments, systems, 
universal Line Replaceable Units, and modules, tbrough use of a centralized 
test facility. It is presently the policy of the Navy that all new system 
developments and acquisitions shall have appropriate sensors and test 
points incorporated so as to be conptible with these centralized automated 
test systems (reference NAVhWI'INST 3960.4 of 31 July 1967). !ibis require- 
ment must be considered in the design of any new system a~ld in the design 
of microcircuits themselves. 

RELIABILITY 

The reliability of Navy weapon systems bas not changed significantly 
during the past four to six years. The emphasis has been on increasing 
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performance and capability. As component reliability increases, the 
addition of functions to the weapon keeps the overall reliability 
essentially the same. On one air-to-air system the Navy is presently 
evaluating the fourth generation of the original weapon. The performance 
envelope and increased capabilities have been greatly extended; however, 
the single-shot ki,ll probability of the overall system will show little 
change. The maintenance requirements have changed, but the change has 
'been independent of design and is attributed to changing policy in the 
Navy. A new ai+-to-surface weapon recently introduced can be compared to 
a system that has been operational for seven years. Due to breakthroughs 
ic technology, the accuracy of the new system is significantly greater; 
however, the two systems are comparable in reliab2lity despite incorporation 
of state-of-the-art design and manufacturing techniques. 

As with the missile, the emphasis in weapon control systems over the 
last number of years has been on increased performance and capability and 
on providing several alternstive modes in which the system can be used. 
This ability to select any of several modes, based on the operational 
st~tus of the weapon control system at that time, has increased the reliabil- 
ity of the overall system; however, the total nunber of mainterznce actions 
require6 to keep the system at or near a 100 percent "up" status has cot 
sigzificaatly changed, so that maintenznce aga logistics problems have not 
been a2preciably eased by this increesed reliability. If this trend tomr8 
added cozplexity continues, it can be expected that the much-heralded 

f reliability of microelectronics Kill have little overall effect on the 
L. IVbvy's maintenance and logistics burden. 

FAIUTRE MODES 

Having treated maintenance and reliability of current weapon systems, 
the effect of microelectronics on reliability, will be addressed by a , 
brief look at the types of failures experienced in operational use. 

Between the air-to-surface and the air-to-air systems, two separate 
environments are experienced. An air-to-air weapon is flown on an aircraft 
as sn integral part of the system to be ava-ilable on short notice at some 
time on some flight. Captive flight cscles of 50-100 flights of several 
hours duration would not be unusual, while an air-to-surface weapon is 
loaded on an aircraft for a planned, specific +mget at a specific point 
in the flight. Seldom are air-to-surface weapons flan more than one 
captive flight. Considering the two different requirements, the types of 
failures beihg experienced can be predicted: 

a. Air-to-Air - Moisture, corrosion, physical wear, and damaged 
connectors are, the przmary problems. After significant improvements in 
electronic design, a $?OK missile requires the installation of $.22 of tape 
about 20 feet long to keep the accumulated moisture out prior to flignt. 
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b. Air-to-Surface - The majority of weapon systan failures of 
air-to-surface weapons can be attributed to the aircraft, which is subjected 
to the moisture problems of the a'ir-to-air weapon. The one major problem 
cf the weapon itself would probably be qyality control. 

In general, the problems couM be summarized by stating that they are 
not component failures but problems that probbly plagued Edison - 
connections, interconnecting wires, aging wire bundles, $11 complicated 
by moisture and corrosion. C-ming the recent 5r;troduction of a new aircraft 
incorprsting very sophisticated systems, an entire squadron was tqorarily 
out of action due to rain's shorting out the electrical system ceused by one 
connector in the eircraft wing. 

It is concluded that nzintenance concvts, and not design, govern the 
maintenance requirements. 

Iqrol-ed techniq~es such as microelectronics could provide greater 
choice of maintemnce concepts; however, to date the advantages of micro- 
electronics have been utilized to increase performance and capability with 
little application to maintenance or reldlity. 

The trends discussed indicate that maintenance at the orgenizational 
level is decreasing, but not as a resclt of changes in technology, c 

Deficiencies in avionic systems still consist of the age-old pro3lens 
of interconnecting circetry and quality control. 

It is concluded that overall weapon reliability is remaining essentially 
constant even though component relia5ility has significantly increased due 
to hprovements in technology. 

-Fire control system reliability could be described as increased because 
of the red-mdancy provided by additional modes available; however, Mean Time 
Between mintenance Actions stays essentially the same for old an8 new 
systas. 

In closing, the final conclusion is that microelectronics and other 
improvements in electronic design can undoubtedly increase systm maintenance 
and reliability. The inherent reliability of microelectronic circuits 
together with redundancy permitted by the decreased size and weig3t could 
significantly decresse the maintenance burden on the Navy; however, there 
is no evidence at this time that this is occurring. 
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\ Funding Estimates 

1. A l l  of the recommendations of Task Team Three a r e  considered adequately 
covered within f i s c a l  planning for  current programs with the  exception of 
the following : 

a. Items for  which funding estimates are possible: 

Subject 
costs ( X  lo001 

I n i t i a l  Recurr inq 

I. C. Training Equip. for  W E T S  60 6 .  

11. A. ~ i r c r a f t / A M ~ ~  Maint . Pubs. 500 .- 

11. C. Loading Manuals/~heck Lists 100' 10 

111. C. Augmented Maint . S~ppor t  300 300 

V. A .  Safety 'Review 200 - 
V I .  A. A I N ~ / A I M - ~ c  Logistics 2,500 100 

V I I .  A. AIM-7 Handling Equip. (ships) 10 10 

\ 
VII. B. AIM-7 Hsndling Equip. (shore) 60 6 

VII. F. RFNA fo r  AWG-10 4,136 i00 

V I I .  G. F ~/AERo-~A P i t  Checks 22  - 50 

TOT~LS 8,101 582 

*Includes $2 ,000K for  AIM-9C i f  retained in inventory. 

b. Items for which fur ther  investigation i s  required: 

I. G. Progranmed Instruction 

V I I .  E. Missile System Test Sets 
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