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PREFACE 

A major network,  i n  i t s  TV morning news of 13 August 

1973, c a r r i e d  a  s t o r y  on t h e  Marine Corps maneuvers being 

h e i d  a t  Twenty-Nine Palms, C a l i f o r n i a ,  i n  t h e  Mojave Deser t .  

In one sequence,  showing b a t t l e f i e l d  a c t i o n  and massive 

t r o o p  movements, a  Marine gunner h e f t e d  a  REDEYE a n t i a i r -  

c r a f t  guided m i s s i l e  t o  h i s  s h o u l d e r ,  took aim, and s h o t  

down a  t a r g e t  drone i n  a  mock low a l t i t u d e  a t t a c k  on ground 

combat u n i t s .  Th i s  v i v i d l y  p o r t r a y e d  t h e  v i t a l  a i r  de fense  

r o l e  of t h e  REDEYE m i s s i l e  sys tem which jo ined  t h e  a r s e n a l  

o f  o p e r a t i o n a l  weapons i n  1967. 

Th is  monograph t r a c e s  t h e  h i s t o r y  o f  t h e  REDEYE weapon 

system from i t s  i n c e p t i o n  i n  t h e  mid-1950's through 1973. 

Except f o r  t h e  c h a p t e r  d e a l i n g  wi th  p r o j e c t  management, t h e  

REDEYE s t o r y  i s  r e l a t e d  i n  b a s i c a l l y  c h r o n o l o g i c a l  seauence.  

I t  beg ins  wi th  t h e  o r i g i n  of t h e  p r o j e c t  and p r o g r e s s e s  

through t h e  f e a s i b i l i t y  s t u d i e s ,  e n g i n e e r i n g  development,  

p roduc t ion ,  sys tem deployment, and on through e a r l y  work on 

t h e  second-genera t ion  STINGER weapon system,  which i s  be ing  

developed a s  a  replacement  f o r  t h e  b a s i c  REDEYE. 

17  May 1974 Mary T. Cagle  
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CHAPTER I 

& O R I G I N  OF THE REDEYE PROJECT (U) 

(U) The REDEYE low-al t i tude a i r  defense weapon r e l eased  f o r  

use  by Army and Marine Corps t roops  i n  1967 w a s  t h e  product of an 

evolu t ionary  development e f f o r t  t h a t  began a f t e r  World War 11. 

In  t h a t  span of more than two decades, s i g n i f i c a n t  progress  was 

made i n  developing h ighly  soph i s t i ca t ed  a n t i a i r c r a f t  guided m i s -  

s i l e s  t o  counter  t he  high- and medium-altitude t h r e a t .  But t he  

development of a smal l ,  man-portable i n f a n t r y  weapon t o  p r o t e c t  

the  f o o t  s o l d i e r  aga ins t  a t t a c k  by low-flying, s t r a f i n g  planes 

and close-support a i r c r a f t  proved t o  be a n  exceedingly d i f f i c u l t  

t ask .  The search  f o r  such a weapon t o  r ep l ace  t h e  s tandard .50- 

c a l i b e r  machine gun w a s  l a r g e l y  inf luenced by t h e  recornendat ions 

of a number of army equipment review boards and t r i p a r t i t e  con- 

f e r ences  on a n t i a i r c r a f t  equipment. 

The War Department Equipment Board 

(U) Concluding t h a t  t h e  mission of t h e  infantryman was t h e  

most d i f f i c u l t  i n  modern w a r ,  t h e  War Department Equipment Board, 

i n  May 1946, emphasized t h e  importance of providing him with t h e  

very b e s t  equipment t h a t  t h i s  na t ion  could produce. It c a l l e d  f o r  

t h e  h ighes t  p r i o r i t y  i n  t h e  a l l o c a t i o n  of l igh tweight  m a t e r i a l s  

f o r  man-carried and man-handled equipment. I n  add i t i on ,  i t  

a s s e r t e d  t h a t  such equipment should be simple t o  produce, ope ra t e ,  

and maintain,  and be capable of being separa ted  i n t o  loads weighing 

not  more than 25 pounds each. I n  t h e  s p e c i f i c  a r ea  of short-range,  

low-alti tude a n t i a i r c r a f t  weapons, t h e  board concluded t h a t  t he  

e x i s t i n g  .50-caliber machine gun d i d  not  have s u f f i c i e n t  range o r  



ve loc i ty  f o r  use aga ins t  t a r g e t s  of t h e  fu tu re .  It t h e r e f o r e  

recommended t h a t  an  a n t i a i r c r a f t  machine gun of s u i t a b l e  c a l i b e r  

be  developed f o r  use a t  s h o r t  ranges,  from 200 t o  2,500 yards ,  

aga ins t  t a r g e t s  f l y i n g  near  t h e  ground a t  speeds- p t o  1,000 mi les  PQ 
per hour (mph). This weapon was t o  have f r e e ,  truck-cab, and 

mul t ip le  mounts of s t a t i c ,  t r a i l e r ,  and self-propel led types.  
1 

The STINGER Pro j ec t  

(U) Accordingly, t h e  Ordnance Corps, i n  June 1948, began work 

on t h e  STINGER weapon'which cons is ted  of four  .60-caliber machine 

guns, on e i t h e r  a towed o r  se l f -prope l led  mount, and a n  i n t e g r a t e d ,  

on-carriage, radar-directed f i r e  c o n t r o l  system. Work on t h i s  

system continued u n t i l  1951, when t h e  developer determined t h a t  

t h e  .60-caliber guns would no t  meet t h e  new requirement f o r  an 

e f f e c t i v e  s l a n t  range of up t o  14,000 f e e t .  A 371nm. revolver-  

type gun w a s  l a t e r  b u i l t  and t e s t e d  f o r  pos s ib l e  use  with a 

modified STINGER system, but i t  proved t o  be too  complex and 

un re l i ab l e ,  and t h e  p r o j e c t  was f i n a l l y  terminated. 
2 

New Equipment Development Guides of 1950 

(U) The new Army Equipment Development Guide (AEDG), pub- 

l i shed  i n  December 1950, s t a t e d  a requirement f o r  a family of 

optimum performance weapons and f i r e ' c o n t r o l  equipment capable  of 

'(1) War Dept Equipment (S t i lwe l l )  Bd Rept, 29 May 46, p. 2 5 .  
(2) TIR 0 - 7 ,  OCO, Dec 60, sub j :  Dev of Inf  Wpns, p. 12. Both i n  
Redstone S c i e n t i f i c  Information Center (RSIC). 

2(1) TIR CD-1, OCO, Jun 60, sub, : Dev of AD Wpns, p. 6. RSIC. 
(2) Another STINGER p r o j e c t  was e s t ab l i shed  e a r l y  i n  1972, but  t h e  
s i m i l a r i t y  between t h e  two programs was purely co inc iden ta l .  O r i -  
g i n a l l y  known a s  t h e  REDEYE 11, t h e  modern-day STINGER was being 
developed t o  r ep l ace  t h e  bas i c  REDEYE weapon system. 



engaging and d e f e a t i n g  a l l  enemy a e r i a l  veh i c l e s  having speeds of 

up to  1,000 mph, a l t i t u d e s  of from ground l e v e l  t o  60,000 f e e t ,  

and h o r i z o n t a l  ranges of up t o  27,000 yards.  Included i n  t he  

recormnended family of a n t i a i r c r a f t  weapons was an all-arms system 

s u i t a b l e  f o r  mounting on a  ground mount, t ruck  cab mount, o r  

armored veh ic l e ,  excluding tanks,  t o  engage e f f e c t i v e l y  low-flying 

t a r g e t s  from 0  t o  1,000 f e e t .  While recommending t h a t  t h e  .50- 

c a l i b e r  a i r -cooled machine gun be r e t a i n e d  a s  an i n f a n t r y  weapon 

on a  short-term b a s i s ,  the' review board emphasized the  need f o r  a 

v a s t l y  improved low-a l t i tude  a n t i a i r c r a f t  weapon having a  longer  

range,  g r e a t e r  accuracy, and a  h igher  c y c l i c  r a t e .  3  

The HAWK P r o j e c t  

(U) Following a  s tudy of t h e  c a p a b i l i t i e s  of e x i s t i n g  and * 
development-type a i r c r a f t ,  t h e  Army F i e l d  Forces ,  i n  e a r l y  1951, 

e s t a b l i s h e d  a  formal requirement and m i l i t a r y  c h a r a c t e r i s t i c s  

f o r  a  sur face- to-a i r  guided m i s s i l e  capable of p r o t e c t i n g  u n i t s  

i n  forward combat a r e a s  from a t t a c k  by low-al t i tude a i r c r a f t .  

From these  m i l i t a r y  c h a r a c t e r i s t i c s ,  t h e  HAWK (Homing - - A l l  The - Way 

K i l l e r )  guided m i s s i l e  system evolved; however, i t  acqui red  - 
t e c h n i c a l  c h a r a c t e r i s t i c s  t h a t  made i t  s u i t a b l e  f o r  t he  d i v i s i o n  

and Corps a r e a s  only. 4  

* 
Later  redes igna ted  and h e r e a f t e r  r e f e r r e d  t o  a s  t h e  Cont inenta l  
Army Command (CONARC). 

3 ~ ~ D G ,  Dec 50, pp. 21, 47-48. RSIC. 

4 (1 )  DOD Rept 30214, J u l  56, sub,: Rept of t h e  Ad Aoc Gp on 
LA A n t i a i r c r a f t  Systems, p. 36, & App I1 t h e r e t o ,  DOD Rept 30213, 
Jun 56, p. 69. RSIC. (2) The HAWK development program was estab-  
l i s h e d  i n  A p r i l  1953, i n d u s t r i a l  d e l i v e r i e s  began i n  January 1958, 
and t h e  f i r s t  HAWK m i s s i l e  b a t t a l i o n  was a c t i v a t e d  i n  June 1959. 
HAWK Chronology. H i s t  Div F i l e .  



The PORCUPINE and OCTOPUS P r o j e c t s  

(U) A t  t h e  T r i p a r t i t e  Conference he ld  i n  London dur ing  1950, 

i t  was agreed t h a t  t h e  U .  S. Army .50-cal iber  machine gun would 

be a n - a c c e p t a b l e  weapon f o r  d e f e n s e  a g a i n s t  low-flying a i r c r a f t  

from 1950 t o  1960, b u t  that a f t e r  1960 a new system would be 

r e q u i r e d  f o r  use  a g a i n s t  800-mph a i r p l a n e s  f l y i n g  a t  a l t i t u d e s  of 

up t o  1,000 l e e t .  The PORCUPINE and OCTOPUS p r o j e c t s  were subse- 

quen t ly  e s t a b l i s h e d  t o  meet t h e  newly s t a t e d  low-a l t i tude  a i r  

defense  requirements ,  b u t  n e i t h e r  of t h e s e  w a s  ever  ma6e 

o p e r a t i o n a l .  

(U) Work on P r o j e c t  OCTOPUS was begun i n  1953. Before i t s  

c a n c e l l a t i o n  i n  1957, work w a s  done on t h e  .50- and .60-caliber 

mount and 20-mm. weapon systems. A unique " g r e a t  c i r c l e "  mount, 

t h e  T176 shor t - range a n t i a i r c r a f t  gun mount, was developed f o r  

t r a c k h g  a long  a s l a n t  range up t o  35' from t h e  h o r i z o n t a l ,  a s  

w e l l  a s  i n  azimuth and e l e v a t i o n .  Its d e s i g n  p r i n c i p l e s  were 

a l s o  used i n  t h e  TI89 and TI90 mounts, f o r  which development of 

t h e  T220 and T247 ?O-mm. automat ic  guns w a s  under taken.  

(U) I n  t h e  meantime, f e a s i b i l i t y  s t u d i e s  i n  1951 r e s u l t e d  i n  

work on t h e  PORCUPINE, which w a s  a proposed system f o r  coping w i t h  

p o s s i b l e  a t t a c k s ,  a f t e r  1960, on t h e  Cont inen ta l  United S t a t e s  by 

fighter-bomber p l a n e s ,  a t  a l t i t u d e s  of from 50 t o  6,000 f e e t  and 

ranges  of between 3,000 and 6,000 f e e t .  A PORCUPINE b a t t e r y  w a s  

t o  have comprised 64 launching tubes  that could f i r e  2.75-inch 

r o c k e t s  a t  t h e  r a t e  of 6,000 per  minute.  No complete PORCUPINE 

system was ever  b u i l t .  The p r o j e c t  w a s  t e rmina ted  i n  February 

1956, a f t e r  i t  w a s  decided t h a t  i t s  c o n t i n u a t i o n  was no longer  
5 j u s t i f i e d .  

'TIR CD-1, Jun 60,  p. 7.  RSIC. 



Revision of t he  Army Equipment Guide 

(U) By the  mid-1950's, a n t i a i r c r a f t  weapons a t  medium and 

high a l t i t u d e s  w e r e  becoming so  e f f e c t i v e  t h a t  an  increas ing  

proport ion of a t t a c k  a i r c r a f t  could be expected t o  e n t e r  t h e  

b a t t l e  a r e a  a t  low a l t i t u d e s .  The ever- increasing speed and 

maneuverabili ty of low-flying a i r c r a f t  decreased t h e  time of 

warning and e f f e c t i v e  a c t i o n  and increased t h e  requi red  e f f e c t i v e -  

ness  of low-al t i tude a i r  defense weapons. The s tandard automatic 

weapons-the c a l i b e r  .50 and 40-m.-were r ap id ly  becoming obso- 

l e t e  because of t h e i r  s h o r t  range, low l e t h a l i t y ,  and i n a b i l i t y  

t o  engage high-speed, low-al t i tude t a r g e t s .  Moreover, t h e  

e x i s t i n g  methods of f i r e  c o n t r o l  with these  weapons were 

charac te r ized  by v i s u a l  t r ack ing  and t a r g e t  speed es t imat ion  

appl ied t o  inexac t  mechanical s i g h t i n g  devices .  For slow-speed 

t a r g e t s ,  where t h e  t i m e  a v a i l a b l e  f o r  engagement was not  c r i t i c a l ,  

t h e  approximate s o l u t i o n  produced by t h e  e x i s t i n g  methods was only 

marginally s a t i s f a c t o r y .  The e x i s t i n g  f i r e  c o n t r o l  methods were 

t o t a l l y  inadequate  t o  meet t h e  chal lenge of high angular  t racking  

r a t e s  and t h e  s h o r t  engagement per iods of high-performance 

a i r c r a f t .  Addi t iona l ly ,  they were t o t a l l y  i n e f f e c t i v e  a t  n igh t  

and under bad weather condi t ions .  Nevertheless ,  t h e  .50 c a l i b e r  

machine gun would remain t h e  s tandard all-arms a n t i a i r c r a f t  weapon 

u n t i l  s a t i s f a c t o r y  s o l u t i o n s  could be found t o  t h e  complex problems 

posed by t h e  low-al t i tude a i r  t h r e a t .  

(U) I n  r ecogn i t i on  of t h e  inc reas ing  t h r e a t  t o  combat t roops 

and i n s t a l l a t i o n s  i n  t h e  forward a r e a ,  t h e  rev ised  AEDG, published 

i n  1954, r e s t a t e d  the  requirement f o r  an all-arms a n t i a i r c r a f t  

weapon t o  engage low-flying t a r g e t s  from 0  t o  1,000 f e e t ,  and 

recommended t h a t  f i r s t  p r i o r i t y  be placed on t h e  provis ion  of 

weapons t o  counter  t h e  low-al t i tude (0 t o  10,000 f e e t )  a i r  t h r e a t .  

(Aside from t h e  all-arms weapon t o  cover t h e  a l t i t u d e  zone up t o  



1,000 f e e t ,  t h e  l a t t e r  included l i g h t  a n t i a i r c r a f t  weapons t o  
* 

engage enemy a i r c r a f t  a t  a l t i t u d e s  up t o  10,000 f e e t .  ) The f i r e  

con t ro l  equipment fo r  t he  all-arms a n t i a i r c r a f t  weapon was t o  be 

a  l i g h t ,  rugged s i g h t  small enough f o r  mounting on the  weapon 

without impairing opera t ion ,  and i t  was t o  be operable  by the  

gunner alone.  Since the weapon would be provided pr imar i ly  f o r  

self-defense,  i t  was e s s e n t i a l  t h a t  t h e  s i g h t  be p a r t i c u l a r l y  

e f f e c t i v e  on t a r g e t s  f l y i n g  incoming courses .  To f a c i l i t a t e  

operat ions during hours of poor v i s i b i l i t y ,  the  review board 

recommended t h a t  emphasis be placed on research f o r  the  m i l i t a r y  

appl ica t ion  of i n f r a red  techniques. S p e c i f i c a l l y ,  i n f r a red  

equipment was t o  be explored f o r  poss ib le  use i n  t he  d e t e c t i o n ,  

pos i t ion ing ,  and t racking of a i rborne  t a r g e t s  and i n  t a r g e t  

l o c a t i o n  and homing guidance f o r  guided mis s i l e s .  6  

Advent of t h e  REDEYE Concept - 
(U) Drawing upon i t s  years  of experience a s  a  Navy m i s s i l e  

development con t r ac to r ,  Convair, a  d i v i s i o n  of General Dynamics, 

i n  1955 began f e a s i b i l i t y  s t u d i e s  of a  very l igh tweight ,  man- 

t r anspor t ab le ,  low-alti tude m i s s i l e  system t o  f u l f i l l  t h e  s t a t e d  

requirement f o r  an all-arms weapon t o  p ro t ec t  combat and support 

t roops i n  t h e  b a t t l e  zone. Preliminary s t u d i e s  ind ica ted  t h a t  

jud ic ious  app l i ca t ion  of s e v e r a l  design p r i n c i p l e s ,  both proven 

and r a d i c a l ,  could br ing  t h i s  surface-to-air m i s s i l e  system i n t o  

r e a l i t y .  In tens ive  t echn ica l  e f f o r t  w a s  requi red ,  however, t o  

* 
For a h i s t o r y  of t he  unsuccessful  Light A n t i a i r c r a f t  Development 
Program, see Mary T. Cagle, History of the MAULER Weapon System 

(MICOM, 19 Dec 68). 

6 (1)  DOD Rept 30214, J u l  56, sub,: Rept of t he  Ad Hoc Gp on 
LA A n t i a i r c r a f t  Systems, p. 1, & App I1 t h e r e t o ,  DOD Rept 30213, 
Jun 56, pp. 1, 84. (2) AEDG, 3 May 54, w Ch 1, 3 Nov 54, pp. 
45-46, 48, 50-51, 76-77. A l l  i n  RSIC. 



confirm t h e  r e s u l t s  of t he se  s t u d i e s .  I n  January 1956, Convair 

engineers ,  using corpora te  funds,  undertook an 11-month des ign  

program t o  develop the  concept.  Since no m i l i t a r y  c h a r a c t e r i s t i c s  

f o r  such a  weapon ex i s t ed  a t  t h a t  t i m e ,  they formulated a  s e t  of 

design o b j e c t i v e s  and proceeded t o  f a b r i c a t e  a  f u n c t i o n a l ,  f u l l -  

s c a l e  model of t h e  missile which they named the  REDEYE because of 

i t s  i n f r a r e d  homing device .  7  

(U) The i n i t i a l  t e s t  model cons is ted  of an e l e c t r o n i c  s e c t i o n ,  

a  c o n t r o l  s e c t i o n ,  and an i n f r a r e d  homing head s i m i l a r  t o  t h a t  used 
* 

i n  the  e x i s t i n g  SIDEWINDER missile. This e n t i r e  c o n t r o l  system 

was housed i n  a  con ta ine r ,  o r  a i r f r ame ,  which s imulated t h e  weight ,  

balance,  and con f igu ra t i on  of t h e  u l t ima te  m i s s i l e .  The warhead, 

p rope l lan t  g r a i n s ,  f uze ,  and thermal  b a t t e r y  were no t  included i n  

the l abo ra to ry  t e s t  model; however, no d i f f i c u l t y  was foreseen  i n  

t he  development of t h e s e  components. A g r ip s tock  and launching 

tube were b u i l t  t o  complete a  mockup of the  REDEYE weapon system. 

The t e s t  v e h i c l e  was subjec ted  t o  8 hours of wind tunnel  t e s t i n g  

* 
The f i r s t  pa s s ive  i n f r a r e d  homing weapon t o  become o p e r a t i o n a l  
wi th  American m i l i t a r y  f o r c e s ,  t h e  SIDEWINDER a i r - t o - a i r  m i s s i l e  
was developed by t h e  Naval Ordnance Tes t  S t a t i o n  a t  China Lake, 
C a l i f o r n i a ,  and produced by t h e  Ph i l co  Corporation and General 
E l e c t r i c  Company, both of which p a r t i c i p a t e d  i n  t h e  guidance 
system manufacture. The development program began i n  1950 and 
the  system became ope ra t i ona l  i n  1956. The so l id -p rope l l an t  
missile was 9.1 f e e t  long by 4.8 inches i n  diameter  and weighed 
155 pounds. The i n f r a r e d  seeker  occupied a  space about 4  inches 
long by 4  inches  i n  diameter  i n  t h e  b l u n t  nose of t h e  m i s s i l e ,  
and was capable  of sens ing  and homing a t  a  maximum range of  some 
5  miles. Discounting t h e  rounded nose p o r t i o n ,  t h e  e n t i r e  guid- 
ance system was contained i n  t h e  forward 11 inches of $he m i s -  
s i l e .  The SIDEWINDER'S u n i t  cos t  was about $3,000. Fr 'werick I .  
Ordway, 111, C Ronald C. Wakeford, International Missile arcd 
Spacecraft Guide (N. Y . ,  1960) ,  p. USA 34. 

'REDEYE Program His to ry ,  a tchd a s  App A t o  Convair Rept 
CR-590-577-012, Oct-Dec 60, s u b j :  REDEYE Dev Program - In t e r im  
Tech Rept. RSIC. 



and i t s  guidance performance was p r e d i c t e d  on 

hours  of ana log  computer a n a l y s i s .  From t h e  

t h e  bas's of 400 

d a t a  accumulated 

t h e s e  and o t h e r  exper iments ,  Convair pub l i shed  d e t a i l s  of t h e  

proposed REDEYE system i n  t h r e e  volumes, and made a comprehensive 

p r e s e n t a t i o n  t o  r e p r e s e n t a t i v e s  of t h e  U .  S. Army and Marine 

Corps on 30 November 1956. 8  

(U) Designed t o  b e  c a r r i e d  and shoulder-launched by i n d i v i d u a l  

f i e l d  pe r sonne l  u s i n g  a  bazooka-type l a u n c h e r ,  t h e  proposed REDEYE 

missile compared favorab ly  i n  s i z e  and weight w i t h  t h e  2.75-inch 

Fo ld ing  F i n  A i r c r a f t  Rocket (FFAR). It was 2.75 i n c h e s  i n  d iamete r  

and 42.75 i n c h e s  long ,  and had a g r o s s  weight  of 14.5  pounds 

d i s t r i b u t e d  as fo l lows :  

I n f r a r e d  Seeker  Head. . . . . . . . . . . . . . . . . . . . . . . . . .  1.00 
E l e c t r o n i c s  S e c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . .  .25 
A u x i l i a r y  Power Supply & C o n t r o l s . . . . . . . . . . . . .  1 .90 
Warhead. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.35 
Booster  Motor w i t h  Curved Folding T a i l  F i n s . . .  0.90 
Rocket Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.10 

The launching tube  and g r i p s t o c k  weighed 3.7 pounds, g i v i n g  a 

t o t a l  weapon system weight  of o n l y  18.2 pounds. A b r i e f  summary 

of t h e  sys tem ' s  t e c h n i c a l  c h a r a c t e r i s t i c s  fo l lows .  

(U) The proposed REDEYE used a  p a s s i v e  heat-homing guidance 

system, wherein  t h e  r e c e i v e r  i n  t h e  m i s s i l e  used r a d i a t i o n  from 

t h e  t a r g e t  w i t h  no p r o v i s i o n  f o r  t a r g e t  i l l u m i n a t i o n  by any out-  

s i d e  source .  It was des igned t o  fo l low e s s e n t i a l l y  a p r o p o r t i o n a l  

n a v i g a t i o n  c o u r s e  t o  i n t e r c e p t ,  us ing  t a r g e t  p o s i t i o n  and r a t e  

in fo rmat ion  ob ta ined  from t h e  i n f r a r e d  (IR) s e e k e r .  For s i m p l i c i t y ,  

t h e  m i s s i l e  would be launched d i r e c t l y  toward t h e  t a r g e t .  

(/) The i n i t i a l  boos t  phase  would develop 700 pounds of  t h r u s t  

8 (1 )  B i d .  (2)  DA Rept,  1 Oct 58,  mb-j : R&D An1 GM Rept , 
p. 73. (3)  Convair  Rept R6-300-008, Vol 3 ,  Nov 56,  s u b j :  REDEYE 
Tech P p s l .  Both i n  RSIC. 





L SEEKER HEM 
2. ELECTRMllCS 
i m w  

- 4. WARHLAD 
5. ROCKET Y[AOR 
6. NOZZLE L BOOST MOTOR 
7. TAIL F# 

(U) Structural Arrangement of Proposed REDEYE Missile (Iiov 56) 



Wing Extenelon Linkage 

Tail Fin and Nozzle beerably 





f o r  0.062 second (3 f e e t  of t r a v e l ) ,  with boos ter  burnout occurr ing 

i n  t h e  launch tube  and r e s u l t i n g  i n  a te rmina l  v e l o c i t y  of 100 f e e t  

per second ( fps ) .  Af te r  a  de lay  of 0.25 second ( a t  which time the  

m i s s i l e  would be 25 f e e t  from t h e  launching tube and a  s a f e  d i s -  

tance from the  gunner),  t h e  main s t a g e  rocket  motor would i g n i t e  

and develop 282 pounds of t h r u s t  f o r  4.4 seconds, r e s u l t i n g  i n  a 

te rmina l  v e l o c i t y  of 2,700 fps .  Guidance would be poss ib l e  t o  a  

te rmina l  v e l o c i t y  of 1,500 f p s .  Control of t h e  m i s s i l e  would be 

accomplished by means of a s e t  of f i xed  ang le ,  r e t r a c t a b l e  f i n s .  

The m i s s i l e  would r o l l  cont inuously during f l i g h t .  The r o l l  r a t e  

would be e s t ab l i shed  during launch by means of canted nozz les ,  and 

maintained during f l i g h t  by canted t a i l  f i n s .  

@ The REDEYE would use a  1.2-lb. HBX warhead and a contac t  

fuze,  which would r e q u i r e  t h a t  a  d i r e c t  h i t  be made on some por- 

t i o n  of t he  a i r c r a f t  s t r u c t u r e  i n  o rde r  t o  a s su re  a  high k i l l  

p robab i l i t y .  The r e s u l t s  of prel iminary analog computer s t u d i e s  

i nd ica t ed  t h a t  a  m i s s  d i s t a n c e  of 4  t o  8 f e e t  could be obtained 

wi th in  t h e  performance boundaries.  A d i r e c t  h i t  p r o b a b i l i t y  of 
> 

0.35 t o  0.40 w a s  p red ic ted .  The expect*maximum impact range 

was about  2  n a u t i c a l  miles .  

(U) Encouraged by t h e  r e s u l t s  of t h e i r  prel iminary design 

work, t h e  Convair engineers  recommended t h a t  t h e  proposed REDEYE 

weapon system be developed t o  ope ra t iona l  r ead ines s  a t  t h e  

e a r l i e s t  poss ib l e  time. With t h i s  o b j e c t i v e  i n  mind, they formu- 

l a t e d  a  system development p lan  which c a l l e d  f o r  a  t h r e ~ - p h a s e  

e f f o r t .  I n  t h e  f i r s t  phase, t h e  f e a s i b i l i t y  of t h e  b a s i c  weapon 

system concept would be proven by 30 f l i g h t  t e s t s ,  using modified * 
2.75-inch FFAR's a s  t e s t  v e h i c l e s ,  and prel iminary s p e c i f i c a t i o n s  

* 
A survey of e x i s t i n g  rocket  motors i nd ica t ed  t h a t  t h e  2.75-inch 
a i r - to -a i r  rocke t ,  manufactured by t h e  Aerojet  General Corporation, 
came t h e  c l o s e s t  t o  dup l i ca t ing  t h e  REDEYE propulsion requirements 
and would provide an adequate range f o r  proof t e s t i n g  t h e  guidance 
and c o n t r o l  system. 



and drawings would be prepared f o r  use  i n  t h e  s e l e c t i o n  of f u t u r e  

members of t h e  development and production team. Assuming a con- 

t r a c t  da t e  of January 1957, Phase I would continue through 

December 1957. I n  Phase 11, beginning i n  mid-1957 and cont inuing 

through December 1958 (18 months), t he  development and production 

team would be e s t ab l i shed ,  t h e  prototype weapon design would be 

developed and proofed by f l i g h t  test of 400 m i s s i l e s ,  and p i l o t  

production would begin. In  t h e  f i n a l  phase, the  m i s s i l e  would be 

placed i n  quan t i t y  production a t  a r a t e  of 5,000 per  month and a 

personnel t r a i n i n g  program would be e s t ab l i shed  preparatory t o  

i n t e g r a t i o n  of t h e  REDFIE i n t o  s e r v i c e  use. The t o t a l  estimated 

cos t  f o r  Phases I and 11, including $1,010,000 f o r  add i t i ona l  

f a c i l i t i e s ,  was $10,430,000. The u n i t  cos t  f o r  i n i t i a l  produc- 

t i o n  of 150,000 u n i t s  a t  t h e  r a t e  of 5,000 per  month was estimated 
-4b 

a t  $900. A u n i t  cos t  approaching $700 w a s  p red ic ted  f o r  subsequent 

l o t s .  9 

Statement of Requirement 

d The Qua l i t a t i ve  Mater ie l  Requirements f o r  t he  all-arms, 

low-alti tude a i r  defense system were published i n  t he  Combat 

Development Objectives Guide (subparagraph 737b[53) on 1 0  Ju ly  

1957. The complete statement of requirement,  which was obviously 

b u i l t  around the  a l leged  c a p a b i l i t i e s  of t h e  proposed REDFIE, 

follows. 

A self-contained,  very l ightweight ,  low a l t i t u d e ,  a i r  defense 
weapon system designed t o  seek out  and des t roy  a l l  aerodynamic 
t a r g e t s  t r ave l ing  at speeds up t o  600 knots  and a t  ranges up t o  
4100 meters. The m i s s i l e  and launcher combination must be of such 
s i z e  and weight t h a t  i t  can be handcarried and operated by one man. 
The m i s s i l e  must conta in  a guidance system which is capable of 

(1) B i d .  (2) Convair Rept R6-300-008, Vol 2, Nov 56, sub j : 
REDEXE Sys Dev Plan. RSIC. 



e f f e c t i n g  an  engagement when pointed i n  t h e  gene ra l  d i r e c t i o n  of 
t h e  t a r g e t  and must no t  depend upon any o u t s i d e  source  of energy 
f o r  proper func t ion ing  except f o r  e x t e r n a l  warm-up power and t h e  
energy r ad i a t ed  by t h e  t a r g e t .  The system must be  capable  of 
being used by t h e  ground combat fo rces  f o r  defense  a g a i n s t  a t t a c k s  
by low f l y i n g  a i r c r a f t  i n  a r e a s  not  adequately pro tec ted  by organic  
a i r  defense  elements.  It is des i red  t h a t  t h e  system have a  capa- 
b i l i t y  of ground f i r e  support ,  p a r t i c u l a r l y  i n  t h e  a n t i t a n k  r o l e ,  
without modi f ica t ion  t o  f i r e  c o n t r o l  o r  launching equipment. The 
weapon w i l l  r ep l ace  t h e  M63 and r i n g  mounted c a l i b e r  .50 HB machine 
gun a s  an a i r  defense weapon. . . . This  i t e m  is  r equ i r ed  by 
FY 61.1° 

Evaluat ion of Weapon System Proposals  

(U) In  1957, t h r e e  defense  con t r ac to r s  submitted t o  Redstone 

Arsenal u n s o l i c i t e d  proposa ls  f o r  an al l -arms,  man-portable weapon 

t o  f u l f i l l  t h e  requirements set f o r t h  i n  t h e  Combat Development 

Objec t ives  Guide. Aside from Convair ' s  REDNE proposa l ,  which had 

been presented t o  Army and Marine Corps r e p r e s e n t a t i v e s  i n  November 

1956, t h e  Arsenal eva lua t ion  team, cha i red  by M r .  F r anc i s  W. DuVall, 

considered t h e  LANCER proposal  by t h e  Sperry Gyroscope Company and 

t h e  SLAM (Shoulder-Launched A n t i a i r c r a f t  Mis s i l e )  p roposa l  by North 

American Aviat ion,  Inc.  

(U) The eva lua t ion  team was no t  completely s o l d  on e i t h e r  of 

t h e  proposals .  ~ p e r r y ' s  LANCER missile was n o t  shoulder-launched 

and was f a r  too  heavy t o  be c a r r i e d  and operated by one man. 

Though designed f o r  shoulder-launching, t h e  SLAM system was 

too  heavy t o  meet t h e  requirements of a  man-portable weapon, i t s  

weight being about 50 pounds. The members of t he  eva lua t ion  team 

concluded t h a t  Convair ' s  REDEYE system o f f e r ed  t h e  b e s t  p o t e n t i a l  

of meeting t h e  m i l i t a r y  requirements ,  bu t  recommended t h a t  i t  no t  

be committed t o  development u n t i l  c e r t a i n  obvious shortcomings and 

1°Quoted i n  REDEYE M s l  Sys Plan,  ARGMA MSP 8, 15 Fe!, 60, p. 
B-6. RHA BX 14-209. 
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and problem a reas  had been thoroughly inves t iga ted  i n  a program 

of supporting research.  They found, f o r  example, t h a t  t h e  REDNE 

w a s  no t  s t r u c t u r a l l y  sound a s  designed, but  probably could be 

made t o  perform as claimed i n  t he  proposal with an improved in f r a -  

red seeker and a system weight increase .  Among s p e c i f i c  shor t -  

comings and po ten t i a l  problem a reas  of prime concern were (1) 

obvious e r r o r s  i n  adopting values of I R  r a d i a t i o n  l e v e l s  emanating 

from t y p i c a l  t a r g e t  a i r c r a f t ;  (2) t he  l imi ted  zone of e f f ec t iveness  

coverage; (3) quest ions concerning the  f e a s i b i l i t y  of t h e  unique 

guidance and con t ro l  scheme; (4) the  e f f e c t  of background r a d i a t i o n  

on t a r g e t  de t ec t ion  and m i s s i l e  guidance ( i . e . ,  t h e  a b i l i t y  of the  

seeker  t o  d iscr imina te  between t a r g e t  r a d i a t i o n  and background 

r ad ia t ion ,  such as a hot  spot  on t h e  horizon);  and (5) t he  human 

f a c t o r s  assoc ia ted  with the  use  of t h e  weapon, p a r t i c u l a r l y  t he  

a b i l i t y  of s e r v i c e  personnel,  under t h e  s t r e s s  of b a t t l e ,  t o  d e t e c t ,  

acqui re ,  and t r a c k  t y p i c a l  t a r g e t s .  

(U) The recomnendation t h a t  REDEYE development be preceded by 

supporting research  t o  corroborate  t h e  v a l i d i t y  of t he  proposed 

design and performance parameters w a s  never implemented p rec i se ly  

a s  intended by the eva lua t ion  conrmittee. Convair objected t o  the  

approach on t h e  grounds tha t  it had already performed exhaust ive 

research  i n  i ts  corporate-funded s tud ie s .  The d r iv ing  f a r c e  i n  the 

f i n a l  dec is ion ,  however, w a s  t h e  Marine Corps, which performed an 

eva lua t ion  of i ts  own and i n s i s t e d  t h a t  t h e  weapon was ready f o r  

development. Having $1 mi l l i on  i n  R&D funds t o  spend o r  l o s e ,  the 

Marine Corps asked t h e  Army t o  use i t  t o  begin REDEYE development. 
11 

11(1) I n t w ,  M. T. Cagle w Francis  W. DuVall, 26 Feb 73. ( M r .  
DuVall e i t h e r  chaired o r  p a r t i c i p a t e d  i n  a l l  eva lua t ions  of weapon 
systems a t  Redstone Arsenal during t h e  1950's. When interviewed, 
he w a s  assigned a8 Chief,  ABM Concepts S tudies  Off ice ,  Systems Re- 
search  Direc tora te ,  RDEUSL.)  (2) SAM Def Fundamentals Presn by 
Francis  W. DuVall, 2 Feb 59, p. 1. His t  Div F i l e .  (3) REDEYE Dev 
Test Plan,  ARGMA TP-9, 15 May 60, p. 8. RHA Bx 14-209. 



(U) The next  s t e p ,  then ,  w a s  t o  determine t h e  a v a i l a b i l i t y  

of f a c i l i t i e s  and t h e  p r o b a b i l i t y  of succes s fu l  development and 

i n i t i a l  product ion of t he  REDEYE. Inves t iga t ion  revealed t h a t  

Convair had cons iderable  experience i n  m i s s i l e  development a s  a 

Navy con t r ac to r ;  t h a t  i ts  Navy-owned, contractor-operated p l an t  

a t  Pomona, C a l i f o r n i a ,  was producing a t  about 50 percent  capac i ty ;  

and t h a t  t h e  Navy was agreeable  t o  t h e  ~ r m y ' s  use  of t h e  f a c i l i t y  

f o r  REDEYE development and poss ib l e  production. 
12 

Establishment of t h e  REDNE P r o j e c t  

(U) Pursuant t o  a u t h o r i t y  granted by t h e  Ass i s t an t  Secre ta ry  

of t h e  Army (Log i s t i c s ) ,  on 17 January 1958, Contract DA-04-495- * 
ORD-1202 w a s  awarded t o  Convair/Pomona on 14 Apr i l  1958, f o r  a 

1-year f e a s i b i l i t y  s tudy and demonstration of t h e  REDEYE m i s s i l e  

system under a program sponsored j o i n t l y  by t h e  U. S. Army and 

Marine Corps. Two months l a t e r ,  i n  June 1958, t h e  REDEYE p r o j e c t  

was o f f i c i a l l y  e s t ab l i shed  wi th  1A p r i o r i t y  and t h e  scope of work 

under t h e  c o n t r a c t  was increased  t o  inc lude  des ign  and development 

e f f o r t  on the  rocket  motor and airframe.  A s  noted e a r l i e r ,  t h e  

Marine Corps requested and funded t h i s  e a r l y  development work, t h e  

use  of Army funds ($230,000) being confined t o  t h e  f e a s i b i l i t y  

s tudy  and support ing research.  The t o t a l  FY 1958 o b l i g a t i o n  f o r  

t h e  Phase I f e a s i b i l i t y  s tudy and i n i t i a l  development e f f o r t  was 

* 
The de l ay  i n  nego t i a t i on  of t h e  c o n t r a c t  stemmed from a complaint 
r e g i s t e r e d  by North American Aviat ion upon l ea rn ing  t h a t  Convair 's  
REDEYE system had been se l ec t ed .  A comparative a n a l y s i s  of t h e  
SLAM and REDEYE systems f a i l e d  t o  change t h e  committee's conclu- 
s i o n s ,  however, and t h e  Los Angeles Ordnance D i s t r i c t  was author- 
i zed  t o  proceed wi th  c o n t r a c t  nego t i a t i ons .  Intvw, M. T. Cagle 
w F ranc i s  W. DuVall, 26 Feb 73. 

1 2 ~ ~ ,  Chf , REDEYE Sec, AD B r  , RDD, t o  Chf , ARGMA Con Ofc , 8 
Feb 60, sub j :  Cdr, ARGMA, DF Dtd 3 Apr 59 Concerning Prog Repts. 
H i s t  Div F i l e .  



$1,580,000 i n  Army and Marine Corps funds. 13  

(U) Subsequent developments proved t h e  eva lua t ion  team's 

f ind ings  t o  be  remarkably prophet ic .  Despi te  t h e  o p t i m i s t i c  

conclusions expressed i n  Convair 's  f e a s i b i l i t y  s tudy r e p o r t ,  

most of t h e  previously noted shortcomings and problem a r e a s  per- 

s i s t e d  throughout t h e  Phase I1 development program. The t a sk  of 

guiding a r o l l i n g  missile turned ou t  t o  be much more d i f f i c u l t  

than expected; t h e  seeker  had t o  be improved even f o r  minimum 

performance aga ins t  t y p i c a l  t a r g e t s ;  s e r ious  guidance problems 

were encountered i n  t h e  a r e a  of background r a d i a t i o n ;  and s t ruc -  

t u r a l  redesign l ed  t o  a n  11-pound weight increase-from 18.2 t o  

29.3. A s  a r e s u l t  of t h e s e  and numerous o t h e r  problems, t h e  RLD 

c o s t  more than t r i p l e d  t h e  o r i g i n a l  (December 1958) e s t ima te  of 

$23.9 mi l l i on ,  and i t  took nea r ly  7 years  t o  develop t h e  in te r im 

REDEYE system, which f i n a l l y  reached t h e  f i e l d  i n  October 1967. 

The f e a s i b i l i t y  s tudy and subsequent engineer ing development e f f o r t  

w i l l  be d e a l t  wi th  i n  app rop r i a t e  d e t a i l  fol lowing a b r i e f  review 

of t h e  p r o j e c t  management s t r u c t u r e  wi th in  t h e  Redstone Arsenal 

complex . 

13(1) IbZd. (2) OTCM 36810, 12 Jun 58, sub j :  ADGM Sys 
(REDEYE) - Estb of P ro j .  RSIC. (3) REDEYE M s l  Sys Plan,  ARGMA 
MSP 8 ,  15 Feb 60, p. B-1. RHA Bx 14-209. (4) REDEYE Program Es t ,  
atchd a s  i n c l  t o  DF, CofOrd t o  CRD, DA, 31  Dec 58, s u b j :  ADGM Sys, 
REDEYE. H i s t  Div F i l e .  



CHAPTER I1 

(U) PROJECT MANAGEMENT STRUCTURE 

Throughout i t s  h i s t o r y ,  t h e  REDEYE p r o j e c t  was endowed with 

progress ive ly  e f f e c t i v e  command and management systems t h a t  

assured coherent  guidance, c l e a r l y  def ined  command channels ,  

responsive l o c a l  c o n t r o l s ,  and competent t e c h n i c a l  supe rv i s ion .  

A s  each new management system took shape i n  major command reorga- 

n i z a t i o n s ,  t h e r e  were the  usua l  d i s r u p t i o n s  and f r u s t r a t i o n s ;  

however, t h e  REDEYE p r o j e c t  genera l ly  managed t o  r e t a i n  enough of 

i t s  experienced personnel  t o  a s s u r e  c o n t i n u i t y  of opera t ion .  The 

summary which fo l lows  t r a c e s  t h e  b a s i c  management s t r u c t u r e  a s  i t  

evolved a t  Redstone Arsenal dur ing  the  1958-73 per iod.  The con- 

t r a c t u a l  s t r u c t u r e  and problems stemming from t h e  l ack  of adequate 

f i s c a l  support  w i l l  be t r e a t e d  i n  l a t e r  chapters .  

Formation of t h e  P ro j ec t  

With approval  of t h e  REDNE f e a s i b i l i t y  s tudy  program, i n  

January 1958, t h e  Chief of Ordnance assigned t o  Redstone Arsenal 

t h e  n a t i o n a l  mission r e s p o n s i b i l i t i e s  f o r  t h e  p r o j e c t ,  which 

included research  and development, procurement and product ion,  

i n d u s t r i a l  engineer ing,  and i n d u s t r i a l  mobi l iza t ion .  The Arsenal 

Commander promptly e s t a b l i s h e d  

to-Air Missile (SAM) Branch of 

M r .  Charles  A. Cockrel l  a s  t h e  

a  REDEYE Sec t ion  under t h e  Surface- 

t h e  RCD Div is ion ,  and appointed 

p r o j e c t  d i r e c t o r . '  Two months 

- 

'(1) I n t w ,  M. T. Cagle w Charles  A. Cockre l l ,  22 Feb 73. 
(Mr. Cockrel l  remained wi th  t h e  REDEYE program u n t i l  March 1961, 
s e rv ing  a s  p r o j e c t  d i r e c t o r  u n t i l  December 1958 and a s  t he  deputy 
d i r e c t o r  t h e r e a f t e r . )  (2) L t r ,  CG, RSA, t o  CG, CONARC, e t  az., 
11 Mar 58, sub j :  REDNE F e a s i b i l i t y  Dmstn Program. H i s t  Div F i l e .  



l a t e r ,  while  nego t i a t i on  of t h e  f e a s i b i l i t y  s tudy con t r ac t  was 

s t i l l  i n  progress ,  Redstone Arsenal underwent a  general  reorgani- 

za t i on  and t h e  REDEYE p ro j ec t  was placed under a  new management 

system. 

The' AOMC/ARGMA Era-1958-61 

0x1 31 March 1958, t h e  Department of t h e  Army (DA) c r ea t ed  t he  

U.  S. Army Ordnance Miss i le  Command (AOMC)' a t  Redstone Arsenal and 

appointed a s  i ts  head MG John B. Medaris. Placed under General 

Medaris' d i r e c t  c o n t r o l  were t h e  Army Rocket & Guided Miss i le  

Agency (ARGMA), t h e  Army B a l l i s t i c  Mis s i l e  Agency (ABMA), t h e  Jet 

Propulsion Laboratory, t h e  White Sands Proving Ground ( l a t e r  re- 

named White Sands Missile Range), and t h e  Redstone Arsenal. 

O f f i c i a l l y  e s t ab l i shed  on 1 Apr i l  1958, ARGMA assumed respons ib i l -  

i t y  f o r  t he  REDEYE p r o j e c t  and o the r  t echn ica l  missions formerly 

assigned t o  Redstone Arsenal,  l eav ing  t h e  l a t t e r  wi th  pos t  support 

funct ions.  2  

The i n t e g r a t i o n  of primary research ,  development, tes t ,  and 

l o g i s t i c a l  support i n s t a l l a t i o n s  under s i n g l e  d i r e c t i o n ,  toge ther  

with t he  admin i s t r a t i ve  s t reaml in ing ,  provided t h e  means t o  c a r r y  

ou t  more e f f e c t i v e l y  t h e  e x i s t i n g  and f u t u r e  Army m i s s i l e  programs. 

(See Chart 1 . )  Under t h e  execut ive  con t ro l  of t h e  Chief of Ordnance, 

AOMC w a s  charged wi th  t h e  execut ion of Army rocket  and guided m i s -  

s i l e  programs, from t h e  incept ion  of an i d e a  through r e sea rch ,  

development, production, procurement, and t r a i n i n g ,  t o  supply,  

maintenance, and support i n  t h e  f i e l d .  Although not  d i r e c t l y  

involved i n  ope ra t i ona l  ma t t e r s ,  t h e  AOMC Commander, a s  t h e  weapon 

system manager, w a s  concerned wi th  whatever per ta ined  t o  rocke t s  

and guided missiles, r ega rd l e s s  of t h e  s e r v i c e  wi th in  t he  Army 

(1) DA GO 12, 28 Mar 58. (2) OrdC Order 6-58, 31 Mar 58. 
(3) AOMC GO 6 ,  1 Apr 58. 
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1 I 1 - 
a. Reasgd to NASA, 3 Dec 58 b. ~bolished/merged with ACMC Hq c .  Renamed WSMR, 1 May 5k (DA GO 14, 1' 

L 

(TT, CofOrd to CG, A M ,  11 Dec 61 ( A W  GO 96, 5 Dec Apr 58); Reas d to OCO 1 Jan 62 (On 
3 Dec 58). 61; DA GO 47, 26 Dec 61). C o r p ~  Order 18-58. Ch 5, 24 Nov 61) 



t h a t  might be d i r e c t l y  i n t e re s t ed .  
3 

During the  1958-61 period,  ARGMA, a s  t he  commodity manager 

under command of AOMC, guided t h e  REDEXE pro jec t  through the  Phase 

I f e a s i b i l i t y  demonstration and t h e  f i r s t  29 months of engineering 

development. The REDEYE pro jec t  a c t i v i t i e s  were d i r ec t ed  and 

coordinated through the  Agency Control Off ice by a Senior ARGMA 

Representative (SXR) at  t h e  con t r ac to r ' s  p l an t  and designated 

representa t ives  i n  t h e  th ree  n a t i o n a l  mission opera t ions .  
4 

With the  commencement of REDEYE development i n  Ju ly  1959, t he  

Control Off ice s e t  up a r e s iden t  o f f i c e  a t  t he  Convair/Pomona p l an t  

and appointed MAJ John G. Ransier a s  t h e  SXR. When Convair began 

development of t he  MAULER weapon system i n  March 1960, add i t i ona l  

ARGMA personnel were placed i n  res idence  the re  and Major Ransier 

became the  SXR f o r  t he  MAULER a s  an add i t i ona l  duty. 5 
'F- 

M r .  Charles A. Cockrell  continued t o  s e rve  as the  REDEXE 

pro jec t  d i r e c t o r  i n  R&D Operations u n t i l  December 1958, when the  

Commanding General of AOMC d i r ec t ed  t h a t  such pos i t i ons  be f i l l e d  

with m i l i t a r y  personnel.  MAJ Thomas F. McGraw, Jr. ,  a U.  S. Marine 

Corps o f f i c e r  a l ready  assigned t o  the REDEYE Sect ion,  took over t h e  * 
'Ord~ Order 16-58. 1 J u l  58, subj  : Msn of t h e  AOMC. 

4 (1)  ARGMA C i r  7 ( l a t e r  renumbered 600-1). 28 Jun 58, subj  : 
ARGMA Ln Pers  a t  Contrs' P l a n t s  & Govt I n s t l s ,  as amended 19 Jun 59. 
(2) ARGMA C i r  16, 19 Sep 58, subj : Sys' R o j  Resp (reissued a s  C i r  
1-2, 4 Jun 59, with no change i n  content ) .  The l a t t e r  was super- 
seded by C i r  1-2, 12 May 60, subj :  Agcy Cmdty Coord. See ARGMA 
H i s t  Sum, 1 Jan 60 - 30 Jun 60, pp. 15-19. 

(1) DF, Cmt 2, Chf, Con Of c ,  t o  Chi, Indus Div, 9 J u l  59, 
subj :  Asgmt of ARGMA Rep t o  REDEYE Program. (2) DF, Chf, P ro j s  
Ofc, ARGMA Con Ofc, t o  SXR, F i res tone-Gi l f i l l an  Ofc, Los Angeles, 
Ca l i f . ,  17 Nov 59, subj :  Asgmt  of Auth & Resp t o  SXR f o r  REDEXE & 
SHILLELAGH M s l  Sys. (3) DF, Chf, P ro j s  Ofc, ARGMA Con Ofc, t o  Civ 
Pers Ofc, 2 Feb 60, subj :  The Estb of SXR Ofc a t  t h e  Aeronutronics 
P lan t  & Convair. (4) L t r ,  Cdr, ARGMA, t o  CO, M O D ,  22 Mar 60, 
subj :  Asgmt of ARGMA Fld Rep. A l l  i n  H i s t  Div F i l e .  



d i r e c t o r ' s  job on 1 December 1958 and served u n t i l  19 Ju ly  1959. 

He was succeeded by MAJ  Henry L. Cla te rbos ,  another  Marine Corps 

o f f i c e r .  Major Claterbos was promoted t o  l i e u t e n a n t  co lone l  on 

16 November 1962 and remained with t h e  p ro j ec t  u n t i l  mid-1964. 
6 

The REDNE p r o j e c t  o f f i c e r s  i n  t h e  o the r  n a t i o n a l  mission opera- 

t i o n s  and Control Off ice  were M r .  Fred S i t t a s o n  (Control) ,  Mr. J.  

R. Turner ( I n d u s t r i a l ) ,  and MAJ  F. C. Ke l l e r  and CPT H. W. Strohm 

(Fie ld  Serv ice) .  7 

I n  view of t h e  magnitude of development problems and schedule 

s l ippages  experienced during 1960-61, t h e  number of c i v i l i a n  man- 

power spaces a l l oca t ed  t o  t h e  REDEYE pro jec t  was s u r p r i s i n g l y  

small. A s  of 30 September 1961, t h e  equivalent  of 18 manpower 

spaces were charged t o  t h e  REDEYE (15 i n  t h e  n a t i o n a l  mission 

opera t ions  and 3 i n  t he  Control Of f i ce ) .  I n  c o n t r a s t ,  t h e  MAULER 

p r o j e c t  had 79 manpower spaces,  t h e  HAWK had 543, t h e  NIKE HERCULES 

had 843, and t h e  NIKE M A X  had 94. 8 

To a s s i s t  t h e  weapon system manager i n  t h e  decision-making 

and coordinat ion process ,  t h e  Commanding General of AOMC, i n  e a r l y  

1960, e s t ab l i shed  a REDEYE S tee r ing  Cormnittee. MAJ Henry L. 

Claterbos represented ARGMA a s  a member and M r .  Charles A. Cockrell  

was the  recorder .  The committee held i t s  f i r s t  meeting on 10 May 

1960. This was followed, i n  November 1961, by t h e  c r ea t ion  of a 

REDEYE Technical coord ina t ing  Committee a t  ARGMA t o  assist t h e  

commodity manager i n  t he  coord ina t ion  and t imely disseminat ion of 

(1) I n t w ,  M. T. Cagle w Charles A. Cockrel l ,  22 Feb 73. 
(2) Roster  of Of f i ce r s ,  May 64 6 Sep 64. H i s t  Div F i l e .  

' ~ i s t  of P ro j  Offs  by Wpn Sys P ro j ,  30 Jun 60 6 1 Aug 60. 
Hist Div F i l e .  

'ARGMA Rept,  Civ Mpr Alocn by M s l  Sys a s  of 30 Sep 61. H i s t  
Div F i l e .  

(1) DF, Chi, Review B r  , ARGMA Con Ofc, t o  CG, AOMC, 1 3  Jan 
60, subj :  Estb of REDEYE Steer ing  Com. H i s t  Div F i l e .  (2) AOMC 
Hi s t  Sum, 1 Jan  60 - 30 Jun 60, p. 40. 



of d a t a  t o  those  agenc ies  p a r t i c i p a t i n g  i n  t h e  technical a s p e c t s  

of t h e  program. It w a s  c h a i r e d  by MAJ Henry L. C la te rbos  and 

c o n s i s t e d  of r e p r e s e n t a t i v e s  from t h e  ARGMA Znrlus t r ia l  and F i e l d  

Serv ice  Operat ions ,  White Sands M i s s i l e  Range, Chief of Ordnance, 

Naval Ordnance Tes t  S t a t i o n ,  P i c a t i n n y  Arsena l ,  B a l l i s t i c  Research 

L a b o r a t o r i e s ,  and Human Engineer ing Labora to r ies .  
1 0  

I n  t h e  AOMC r e o r g a n i z a t i o n  of 11 December 1961, ARGMA and i t s  

sister agency, ABMA, were abo l i shed  and t h e i r  f u n c t i o n s  merged 

wi th  AOMC Headquarters.  11 

The MAULER-REDEYE P r o j e c t  O f f i c e  

Under t h e  new AOMC o r g a n i z a t i o n a l  s t r u c t u r e ,  which became 

o p e r a t i o n a l  on 1 January 1962, t h e  n a t i o n a l  and support  miss ions  

of t h e  former ARGMA and ABMA were c o n s o l i d a t e d  and ass igned  t o  t h e  

RLD, I n d u s t r i a l ,  and F i e l d  S e r v i c e  D i r e c t o r a t e s .  E s ~ a b l i s h e d  under 

t h e  Commanding General  were Deputy Commanding Generals  (DCG's) f o r  

t h e  two missile system g r o u p s - b a l l i s t i c  missiles and guided m i s -  

s i l e s .  The MAULER-REDEYE P r o j e c t  O f f i c e  was e s t a b l i s h e d  under t h e  

DCG f o r  Guided Missiles (DCGIGM) e f f e c t i v e  12 December i961.  l2 A t  

t h e  same t i m e ,  COL B. J.  Leon Hirshorn became t h e  MAULER-REDEYE 

P r o j e c t  ?Aanager .I3 w i t h  r e s p o n s i b i l i t y  f o r  d i r e c t i n g  and coord ina t -  

i n g  t h e  p r o j e c t  a c t i v i t i e s  ass igned t o  and performed by t h e  n a t i o n a l  

'O~tr, Cdr, ARGMA, t o  CofOrd, et a t .  , 2 Nov 61,  s u b j  : Estb of 
REDEYE Tech Coord Com. Hist Div F i l e .  

11(1) AOMC GO 96, 5 Dec 61. (2) DA GO 47,  26 Dec 61. 

1 2 ( 1 )  L t r ,  CG, AOMC, t o  CofOrd, et a l .  , 29 Dec 61,  s u b j  : Reorg 
of t h e  USAOMC. Hlst Div F i l e .  (2) AOMC GO 96,  5 Dec 61, a s  amd by 
AOMC GO 30, 14 Mar 62. (The l a t t e r  o r d e r  changed t h e  o r g a n i z a t i o n a l  
d e s i g n a t i o n  of t h e  P r o j e c t  O f f i c e  t o  P r o j e c t  Manager.) (3) The DCG/ 
GM was l a t e r  renamed and i s  h e r e a f t e r  r e f e r r e d  t o  a s  t h e  DCG f o r  A i r  
Defense Systems (DCGIADS). MICOM GO 43,  3  Oct 62. 

1 3 ~ ~ ~ ~  GO 99, 1 3  Dec 61. 
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mission d i r ec to ra t e s  and supporting serv ices .  1 4  

Mr. Lewis L. Gober replaced Colonel Hirshorn a s  ac l ing  

pro jec t  manager on 1.3 June 1962.15 A s  of 30 June 1962, the  DCG/ 

ADS and h i s  7 pro jec t  o f f i c e s ,  including the  MAULER-REDEYE, had a 

t o t a l  assigned s t r eng th  of 75 personnel. Only th ree  of these  

were a l l o t t e d  t o  the  REDEYE, ind ica t ing  no improvement over t h e  

previous ARGMA Control Office p ro jec t  s t a f f .  16 

The REDEYE Commodity Office-1962-64 

The AOMC reorganiza t ion  extended i n t o  1962, overlapping a 

major Army reorganizat ion which culminated i n  the  c rea t ion  of t h e  

Army Materiel  Command (AMC), t h e  abo l i t i on  of t h e  Office,  Chief of 

Ordnance (OCO), and the  realignment and redesignat ion of AOMC a s  

t h e  Army Miesi le  Command (MICOM). The new AMC and MICOM organi- 

za t ions  ex is ted  wi th  ske le ton  s t a f f s  from 23 May t o  1 August 1962, 

when they became opera t ional .  AMC absorbed the  funct ions of t h e  

former OCO, and MICOM absorbed funct ions of t he  former AOMC. 
17 

In  the  AOMC realignment,  the  :XJLER pro jec t  was reorganized 

i n  accordance with t h e  AMC concept of cen t r a l i zed  o r  v e r t i c a l  

management, while the  REDEYE pro jec t  continued t o  opera te  under 

the  decentral ized management system as  a product (commodity) 

o f f i ce .  Among t h e  c r i t e r i a  considered i n  the  s e l e c t i o n  of a 

weapon system f o r  pro jec t  managership' were : t he  need f o r  

14~0MC Org Manual, 26 Jan 62, Sec 380. 

1 5 ~ 0 n c  GO 78, 5 J u l  62. 

l6 (1) AOMC Pers  S ta  Rept, 30 Jun 62. Hist Div P i l e .  (2) I n t w ,  
M. T. Cagle w Fred S i t t a son ,  2 Mar 73. (3) Also see above, p. 23. 

l7 (1) DA GO 23, 4 May 62. (2) AMC 60 4,  23 May 62. (3) DA GO 
46, 25 J u l  62. (4) MICOM GO 5, 30 J u l  62. (5) DA GO 57, 27 Sep 62. 
(6) For a d e t a i l e d  h i s to ry  of t he  reorganizat ion,  see AOMC H i s t  Sum, 
1 Jan - 30 Jun 62; MICOM H i s t  Sum, FY 1963; & AMC H i s t  Sum, FY 1963. 



a c c e l e r a t i n g  t h e  decision-making p r o c e s s ;  s i g n i f i c a n t  i n t e r e s t  i n  

t h e  system expressed by t h e  Congress,  t h e  P r e s i d e n t ,  o r  t h e  Secre- 

t a r y  of Defense;  t h e  e s s e n t i a l i t y  of t h e  i t em t o  t h e  Army m i s s i o n ;  

and t h e  h i g h  d o l l a r  v a l u e  of t h e  system, o r  t h e  p resence  of major 

manager ia l  and t e c h n i c a l  problems. These problems might i n v o l v e  

such f a c t o r s  a s  s l i p p a g e s  i n  p roduc t ion  o r  s i g n i f i c a n t  d e f i c i e n -  

c i e s  r e v e a l e d  i n  u s e r  t e s t s  .I8 A t  t h e  t i m e  of t h e  AOMC r e o r g a n i -  

z a t i o n ,  i n  1962, bo th  t h e  MAULER and REDEYE p r o j e c t s  were i n  v e r y  

deep t r o u b l e  and b o t h  m e t  v i r t u a l l y  a l l  of  t h e  c r i t e r i a  f o r  

s p e c i a l  management. l9 I r o n i c a l l y ,  t h e  MAULER p r o j e c t  e v e n t u a l l y  

was t e rmina ted  d e s p i t e  i t s  s p e c i a l  management s t a t u s ,  w h i l e  t h e  

REDEYE s t r u g g l e d  t o  escape  t h e  same f a t e  a s  a  commodity o f f i c e .  

The REDEYE Product  O f f i c e  was e s t a b l i s h e d  under t h e  DCG/ADS 

. e f f e c t i v e  3 1  J u l y  1962 ,~ '  and w a s  r e d e s i g n a t e d  a s  t h e  REDEYE 

Commodity O f f i c e  on 22 October 1 9 6 2 . ~ ~  Mr. Lewis L. Gober 

se rved  a s  t h e  Act ing REDEYE Product  (Commodity) Manager from 

1 August 1962 u n t i l  t h e  ass ignment  of COL Norman T.  Dennis on 

18~aymond J. Snodgrass,  The Concept of Projecf Management 
(AMC H i s t  Ofc, 1964) ,  pp. 89,  92. 

 or example, because of c o n t i n u i n g  t e c h n i c a l  problems, t h e  
scheduled complet ion of t h e  REDEYE development program had been 
delayed from 1961 t o  1965; i n i t i a t i o n  of t h e  i n d u s t r i a l  e f f o r t  had 
been d e f e r r e d  on a  year-by-year b a s i s  from E'Y 1960 t o  E'Y 1964; t h e  
es t imated  development c o s t  had i n c r e a s e d  from t h e  o r i g i n a l  p ro jec -  
t i o n  of $23.9 m i l l i o n  t o  n e a r l y  $61 m i l l i o n ,  a b o u t  $27.3 m i l l i o n  of 
t h a t  sum having been s p e n t  through FY 1962; and ,  as more was l e a r n e d  
about  t h e  weapon, t h e  e s t i m a t e d  u n i t  c o s t  of p roduc t ion  systems con- 
t i n u e d  t o  i n c r e a s e .  (1) DF, Chf, AOMC Con Ofc,  t o  Distr, 6  Dec 60,  
s u b j :  Mins of REDEYE Wpn Sys Mgr's Rept.  (2) Sum of  CRD/C MFR, 12 
Oct 62,  s u b j :  Rept of Mtgs, DCRE Ad Hoc Gp on REDEYE. (3)  DF, C&DP 
t o  REDEYE Prod Mgr, 24 Oct 62,  s u b j :  DA/AMC S t a f f  Review of  REDEYE, 
AMCP, w i n c l :  D e t a i l e d  Data f o r  AMCP Prepn. (4) R&D Anal f o r  
REDEYE Program, a t c h d  as i n c l  t o  DF, R&D D i r  t o  REDEYE Cmdty Mgr, 
14 Feb 63,  s u b j :  RdD Anal - REDEYE. A l l  i n  H i s t  Div F i l e .  

"(1) AOMC GO 87,  30 J u l  62. (2)  MICOM GO 5 ,  30 J u l  62. 

2 % ~ ~ ~ ~  GO 54,  5  Nov 62. 



20 November 1962.22 I n  the  ensuing 14 months, Colonel Dennis and 

a very small c i v i l i a n  s t a f f  s a w  t h e  bas i c  REDEYE system through 

so lu t ions  t o  the  stubborn technica l  problems t h a t  had plagued the  

cont rac tor  from the  incept ion of development, and on t o  e a r l y  

s t u d i e s  leading t o  t he  advanced REDEYE I1 system l a t e r  t o  be 

known as the  STINGER. I n i t i a l l y ,  t h e  REDNE Commodity Office was 

authorized th ree  c i v i l i a n s  and had an assigned s t r eng th  of two. 

By 30 June 1963, t he  personnel au tho r i za t ion  had been increased 

t o  s i x ,  and the re  were f i v e  assigned. On 31 December 1963, t he  

o f f i c e  was up t o  f u l l  s t r e n g t h  with a s t a f f  of s i x  c i v i l i a n s .  
23 

M r .  Ernest K. Charlton succeeded Colonel Dennis a s  Acting 

REDNE Comodity Manager on 29 January 1 9 6 4 . ~ ~  Two months l a t e r ,  

t h e  REDNE was elevated from coasnodity t o  p ro j ec t  management s t a t u s .  

The REDEYE Pro jec t  Off ice-1964-71 

The Off ice  of t he  REDNE Projec t  Manager was es tab l i shed  a t  

MICOM Headquarters on 1 Apr i l  1964,25 some 10 days before the  

award of t he  f i r s t  production con t r ac t ,  which had been delayed f o r  

4 years  because of technica l  d i f f i c u l t i e s  i n  meeting c e r t a i n  m i l i -  

t a r y  c h a r a c t e r i s t i c s .  The concept of v e r t i c a l  p ro j ec t  management 

recognized the  p ro j ec t  manager a s  t h e  s i n g l e  ind iv idua l  respons ib le  

f o r  accomplishing the  ob jec t ives  of h i s  assigned program. Specif- 

i c a l l y ,  the  p ro j ec t  manager was charged with exerc is ing  f u l l - l i n e  

au tho r i ty  over a l l  planning, d i r e c t i o n ,  and con t ro l  of t a s k s  and 

22(1)  MICOM GO 15, 7 Aug 62. (2) MICOM GO 61, 27 Nov 62. (3) 
This was an add i t i ona l -du ty  f o r  both M r .  Gober and-Colonel Dennis, 
t h e i r  primary duty assignment being a s  t h e  MAULER Pro jec t  Manager. 

2 3 ~ 1 ~ ~ ~  Pers  S t a  Repts, 31 Dec 62, 30 Jun 63, b 31 Dec 63. 
H i s t  Div F i l e .  

2 4 ~ 1 ~ ~ ~  GO 10, 30 Jan  64. 

2 5 ~ 1 ~ ~ ~  GO 22, 18 Mar 64. 



as soc ia t ed  resources  involved i n  furn ish ing  REDEYE systems and sys- 

tem support  t o  t h e  intended ope ra t iona l  d e s t i n a t i o n .  This included 

a l l  phases of r e sea rch ,  development, t e s t ,  procurement, product ion,  

d i s t r i b u t i o n ,  and l o g i s t i c  support f o r  t h e  purpose of maintaining 

a  balanced program t o  accomplish t h e  s t a t e d  ob jec t ives  of AMC. 
2 6  

Unlike t h e  o lde r  p r o j e c t  o f f i c e s ,  t he  REDEYE Pro jec t  Of f i ce  

was organized according t o  t he  r e f ined  MICOM p ro j ec t  management 

pol icy ,  which decreed t h a t  such o f f i c e s  would c o n s i s t  of small  

groups of e l i t e  management t echn ic i ans  who would r e l y  on the  

func t iona l  d i r e c t o r a t e s  t o  accomplish t h e  "doing" po r t ions  of t he  

p ro j ec t  work, wi th  t h e  p ro j ec t  manager r e t a i n i n g  f u l l - l i n e  author- 

i t y  f o r  planning, d i r e c t i o n ,  and c o n t r o l  of t he  t o t a l  e f f o r t .  
2 7  

The REDEYE Pro jec t  Manager w a s  i n i t i a l l y  a l l o t t e d  a  t o t a l  of 37 

personnel  spaces ( 3  o f f i c e r s ;  34 c i v i l i a n s )  ,28 which were t o  be 

f i l l e d  through normal manpower channels.  29 

The t a s k  of s t a f f i n g  t h e  expanded organiza t ion  with competent 

management and engineering t a l e n t  i n i t i a l l y  f e l l  t o  M r .  Ernest  K .  

Charl ton,  who served a s  t h e  Acting REDRE P r o j e c t  Manager from - 

1 Apr i l  1964 u n t i l  COL Arthur W. Reed's a r r i v a l  on 23 J u l y  1964. 
30 

2 6 ~ ~ ~ ~ ~  0rg  Manual, Sec 175, 9  Jun 64. 
m 7 
L I 

Handbook, P ro j  M g r / ~ i r  Funcl Rela t ionships ,  15  Sep 65. Hist 
Div F i l e .  

2 8 ~ ~ ~ ~ ~  P e r s  S t a  Rept, 30 Jun 64. Bist Div F i l e .  

29 (1) MICOM GO 22, 18  Mar 64. (2) The o l d e r  p r o j e c t  o f f i c e s ,  
such a s  t h e  NIKE HERCULES, HAWK, and SERGEANT, had secured t h e  bulk 
of t h e i r  s t a f f  by t h e  t r a n s f e r  of pro jec t -or ien ted  personnel from 
the  func t iona l  d i r e c t o r a t e s .  With implementation of the.  r e f ined  
management pol icy ,  however, t h e  s t a f f i n g  l e v e l  of t hese  o f f i c e s  w a s  
d r a s t i c a l l y  reduced as many of t h e  func t ions ,  personnel ,  and per- 
sonnel  spaces were s e n t  back t o  t h e  f u n c t i o n a l  d i r e c t o r a t e s .  For 
example, t h e  HERCULES P r o j e c t  Manager's manpower au tho r i za t ion  
dropped from 235 t o  111. MICOM Pe r s  S t a  Repts,  30 Jun 65 & 30 
Jun 66. 

30(1) MICOM GO 22, 18  Mar 64. (2) AMC SO 103, 24 J u l  64. 
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By 15 Ju ly  1964, t h e  o f f i c e  s t a f f  had grown from a ske le ton  crew of 

6 t o  27 (2 o f f i c e r s ;  25 c i v i l i a n s ) .  31 In  the  next 12 months, the  

p ro j ec t  manager gained 14 personnel,  pushing h i s  assigned s t r eng th  

t o  41, 4 more than authorized.  32 Included i n  h i s  s t a f f  and charged 

aga ins t  the  Table of D i s t r ibu t ion  (TD) were th ree  personnel assigned 

t o  t h e  REDEYE Fie ld  Office a t  General Dynamics/Pomona. M r .  Asa 

Edens, t he  Senior REDEYE Representat ive,  had f u l l  au tho r i ty  f o r  a l l  

required on-si te  ac t ions  and provided t h e  cont rac tor  with technica l  

d i r e c t i o n  and guidance t o  assure  t imely and economical development, 

production, and f i e l d i n g  of t he  weapon system. 33 

During the  l a s t  ha l f  of FY 1966, the.TD au tho r i za t ion  was 

increased from 37 t o  66 (3 o f f i c e r s ;  63 c i v i l i a n s ) ,  and a t  t he  end 

of t h a t  f i s c a l  year t he  o f f i c e  had 59 personnel (5 o f f i c e r s ;  5.4 

c i v i l i a n s ) .  34 The peak authorized and a c t u a l  personnel s t r eng th  

was reached with i n i t i a l  deployment of t h e  REDEYE i n  FY 1968, the  

former being increased t o  68 (3 o f f i c e r s ;  65 c i v i l i a n s )  and t h e  

l a t t e r  t o  67 (3 o f f i c e r s ;  64 c i v i l i a n s ) .  3 5 

Wdth Colonel Reed's re t i rement ,  M r .  Charlton again took over 

a s  ac t ing  p r o j e c t  manager on 1 June 1 9 6 7 . ~ ~  COL John R. M. Covert *. 
became the  R E D E ~  Pro jec t  Manager on 21 August 1 9 6 7 ~ ~  and remained 

on the  job through deployment of t he  weapon system. He was suc- 

ceeded, on 14 Ju ly  1969, by LTC W i l l i a m  L. ~ e h ~ n , ~ ~  who s t ee red  

3 h 1 ~ ~ ~  Pers S t a  Rept, 15 J u l  64. H i s t  Div F i l e .  

321bid. , 30 Jun 65. 

L i s t  of MICOM Fld & Ln Ofc Pe r s ,  11 May 65. (2) MlCOM 
Org Manual, Sec 175, 9 Jun 64. 

3 4 K I ~ 0 ~  Pers  S t a  Rept, 30 Jun 66. H i s t  Div F i l e .  

351bid., 31 Dec 67 & 30 Jun 68. 

3 6 A M ~  Mag 66469, 31 May 67. 

3 7 ~ ~ ~ ~ ~  GO 98" 24 Aug 67. 

3 8 ~ 1 ~ ~ ~  GO 67, 11 J u l  69. 



the REDEYE program through the gradual phasedown of operations 

preparatory to deprojectization, and the transition to the special 

items/functional management concept under the new standard comod- 

ity command structure. At the end of December 1969, the project 

manager's authorized strength had dropped to 62 (3 officers; 59 

civilians), and his assigned strength to 58 (2 officers; 56 

civilians). 3 9 

In October 1969, following a review of the management re- 

quirements of the program, MICOM recommended that the REDEYE be 

continued under project management with a decreased staffing 

level until September 1970, at which time a decision would be 

made relative to a follow-on system and continuation of the 

project office.40 After a further review in January 1970, the 

Commanding General of MICOM, over objections of the project 

manager, reconnnended that the REDEYE be deprojectized on 30 June 

1970, or concurrently with the realignment to the new commodity 

command structure. At the same time, he recommended that the NIKE 

HERCULES be converted to commodity management by 30 September 1971. 
4 1 

However, the Secretary of the Army, with concurrence of AMC, re- 

moved both the REDEYE and HERCULES from project management status 

effective 27 April 1 9 7 0 , ~ ~  and the transition plan for deprojecti- 

zation was forwarded to AMC early in June 1970. 

The approved MICOM plans called for the establishment of a 

3 9 ~ ~ ~ ~ ~  Pers Sta Rept, 31 Dec 69. Hist Div File. 

4 0 ~ ~  AMSMI-WM-149-69, Mgt Science 6 Data Sys Ofc, 24 Oct 69, 
subj: MFR's on MICOM Bfg to BG Guthrie, AMCRD, 9 Oct 69, 6 incls 
thereto. Hist Div File. 

41~tr, CG, MICOM, to LTG Henry A. Miley, Jr., DCG, AMC, 14 
Jan 70, n.s., 6 Incl 1 thereto, REDEYE Proj Fact Sheet, subj: Just 
for REDEYE Proj Mgt. Hist Div File. 

42~tr, SA to CG, AMC, 27 Apr 70, subj : Term of Proj Mgt for 
REDEYE and HERCULES. Hist Div File. 



very small management o f f i c e ,  t o  be  known a s  t h e  A i r  Defense 

Spec ia l  I t e m s  Management Of f i ce  (ADSIMO) and cons i s t i ng  of 15 

c i v i l i a n s  and 4  o f f i c e r s ,  t o  exe rc i s e  o v e r a l l  management of the  

REDEYE and HERCULES systems a f t e r  t h e i r  dep ro j ec t i za t i on .  The 

same plans provided f o r  t h e  c r e a t i o n  of a  new Systems Engineering 

6 In t eg ra t i on  Off ice  i n  t h e  D i r ec to ra t e  f o r  Research, Development, 

& Engineering, which, among o the r  t h ings ,  would be respons ib le  for 

a l l  system engineer ing on weapon systems under t echn ica l  d i r e c t i o n  

of ADSIMO. 

During t h e  t r a n s i t i o n  per iod (April-December 1970). t h e  

REDEYE Pro j ec t  Manager continued t o  opera te  under h i s  e x i s t i n g  

o rgan iza t iona l  s t r u c t u r e .  His ope ra t i ona l  concepts,  however, were 

modified t o  fol low more c lo se ly  t h e  concept of connnodity manage- 

ment, and a c t i v i t i e s ,  r e p o r t s ,  and o the r  instruments  o r  requi re -  

ments d i r e c t l y  connected t o  p r o j e c t  management, a s  such, were 

discont inued.  Pursuant t o  t h e  t r a n s i t i o n  p lan ,  the  REDEYE person- 

n e l  au tho r i za t i on  was reduced, i n  May 1970, from 62 (3 o f f i c e r s ;  

59 c i v i l i a n s )  t o  26 c i v i l i a n s .  However, t he  assigned s t a f f  

remained a t  a  l e v e l  of 28 (1 o f f i c e r ;  27 c i v i l i a n s )  through 

31 December 1970. 
4  3  

The A i r  Defense Spec ia l  Items Management Office-1971-73 

Ef fec t ive  4  January 1971, t h e  REDEYE and HERCULES Pro j ec t  

Off ices  were o f f i c i a l l y  discont inued and the  new Air Defense 

Spec ia l  Items Management Of f i ce  was organized with an authorized 

s t r e n g t h  of 4  o f f i c e r s  and 15 c i v i l i a n s .  A t  t h e  same time, COL 

Morris W. P e t t i t  was r e l i eved  a s  HERCULES Pro j ec t  Manager and 

"(1) Rept of HERCULES/REDEYE Depro jec t iza t ion  Study Corn, 28 
May 70. (2) L t r ,  DCGIADS t o  REDEYE PM, 5  Jun 70, sub j :  Termn of 
Proj  Mgt f o r  REDEYE. (3) MICOM Pe r s  S t a  Repts,  30 Jun 70 & 31 Dec 
70. A l l  i n  H i s t  Div F i l e .  
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a s s i g n e d  a s  t h e  manager o f  ADSIMO, w i t h  r e s p o n s i b i l i t y  f o r  o v e r a l l  

management of REDEYE and HERCULES a c t i v i t i e s  and f o r  p rov id ing  

c o n t r o l  and c o o r d i n a t i o n  t o  a s s u r e  f u l l  suppor t  by a l l  f u n c t i o n a l  

d i r e c t o r a t e s .  I n  accordance w i t h  t h e  approved MICOM r e o r g a n i z a t i o n  

p l a n  and d e p r o j e c t i z a t i o n  s t u d y ,  s e l e c t e d  personne l  of t h e  Systems 

Engineer ing & I n t e g r a t i o n  O f f i c e  of t h e  r e s t r u c t u r e d  D i r e c t o r a t e  

f o r  Research,  Development, Engineer ing,  & M i s s i l e  Systems Labora- 

t o r y ,  were c o l l o c a t e d  w i t h  t h e  ADSIMO s t a f f .  44 COL Donald H. 

S teenburn succeeded Colonel  P e t t i t  a s  t h e  manager of ADSIMO on 

17 A p r i l  1972. 45 

On 1 6  September 1973, t h e  A i r  Defense and Land Combat S p e c i a l  

I tems Management O f f i c e s  (ADSIMO and LCSIMO) were d i s c o n t i n u e d  and 

t h e i r  a s s i g n e d  weapon system management f u n c t i o n s  were transferred 

t o  t h e  newly c r e a t e d  S p e c i a l  Systems Management O f f i c e .  COL Hal C .  

Benne t t ,  J r . ,  c h i e f  of t h e  former LCSIMO, was appointed c h i e f  of 

t h e  new o f f i c e .  46 

4 4 ~ ~ ~ 0 ~  G O ' S  22, 23, & 24, a l l  d t d  1 Mar 71. 

4 5 ~ ~ ~ ~ ~  GO 60,  17  Apr 72. 

4 6 ~ ~ ~ ~ ~  GO 149,  12 Sep 73. 



CHAPTER I11 

(p FEASIBILITY STUDY PROGRAM (U) 

(U) The Convair/Pomona D i v i s i o n  of General  Dynamics began t h e  

1-year f e a s i b i l i t y  s tudy  i n  A p r i l  1958, under t h e  t e c h n i c a l  d i r e c -  

t i o n  of ARGMA. I n  a d d i t i o n  t o  s p e c i f i e d  system s t u d i e s ,  t h e  

p r o j e c t  c o n s i s t e d  of t h r e e  s e p a r a t e  test programs. The f i r s t  

d e a l t  w i t h  t h e  human a s p e c t s  of t h e  weapon system. The second 

covered t a r g e t  r a d i a t i o n  tests t o  o b t a i n  t h e  i n f r a r e d  r a d i a t i o n  

p a t t e r n s  of t y p i c a l  a i r c r a f t .  The t h i r d  program c a l l e d  f o r  t h e  

f l i g h t  t e s t  of 30 missiles t o  demonstra te  t h e  f e a s i b i l i t y  of t h e  

REDEYE guidance and c o n t r o l  systems. Where p r a c t i c a b l e ,  t h e  t e s t  

v e h i c l e s  used e x i s t i n g  hardware,  such a s  t h e  2.75-inch FFAR's f o r  

p ropu ls ion  and SIDEWINDER s e e k e r s  f o r  guidance.  

(U) A l l  f l i g h t  tests and r a d i a t i o n  measurements were conducted 

a t  t h e  Naval Ordnance T e s t  S t a t i o n  (NOTS), China Lake, C a l i f o r n i a .  

The use of t h i s  f a c i l i t y  saved c o n s i d e r a b l e  t ime and expense i n  t h e  

conduct of bo th  t h e  f e a s i b i l i t y  demonstra t ion and t h e  subsequent 

development t e s t  program. NOTS, developer  of t h e  Navy's SIDEWINDER 

m i s s i l e ,  o f f e r e d  e x c e l l e n t  test f a c i l i t i e s  and t r a i n e d  i n f r a r e d  

personnel  w i t h i n  100 m i l e s  of t h e  c o n t r a c t o r ' s  p l a n t  a t  Pomona, 

a l lowing  c l o s e  schedu l ing  of test f i r i n g s .  I n  a d d i t i o n ,  i t  had 

t a r g e t s  on t h e  s t a t i o n  t o  support  t h e  f i r i n g  test program, and 

manned t a c t i c a l  a i r c r a f t  were a v a i l a b l e  f o r  t r a c k i n g  tests and 

cont inued i n f r a r e d  r a d i a t i o n  measurements w i t h  modified s e e k e r  

des igns .  An a d d i t i o n a l  f a c t o r  i n  t h e  cho ice  of t h e  test s i t e  was 

t h a t  t h e  c o s t  of c o n t r a c t o r  suppor t  a t  NOTS would be much less than 

t h e  c o s t  a t  a remote proving ground. 

(U) I n  a d d i t i o n  t o  t h e  development work funded by t h e  Marine 



Corps, P ica t inny  Arsenal was au thor ized  t o  conduct a f e a s i b i l i t y  

s tudy o f  a warhead and fuze  of the  s i z e  and weight a l lowable f o r  

t he  REDEYE, and t h e  Human Engineering Labora tor ies  a t  Aberdeen 

Proving Ground were funded t o  monitor t h e  human f a c t o r s  t e s t s .  

Also, arrangements were made f o r  ARGMA'S Ordnance M i s s i l e  

Labora tor ies  (OML) t o  monitor and eva lua t e  t h e  c o n t r a c t o r ' s  i n f r a -  

red measurements and pre l iminary  rocke t  motor design. '  The FY 

1958 RbD funds ob l iga ted  f o r  t h e  Phase I f e a s i b i l i t y  s tudy  program 

and e a r l y  development e f f o r t  t o t a l e d  $1,580,000, a l l  bu t  $230,000 

of which was suppl ied by the  Marine Corps. 2 

Human Fac to r s  Tes t s  

(U) The o b j e c t i v e  of t he  human f a c t o r s  t e s t s  was t o  demon- 

s t r a t e  t he  a b i l i t y  of Army and Marine Corps personnel  t o  d e t e c t ,  

a cqu i r e ,  and t r a c k  t y p i c a l  t a r g e t s  and t o  f i r e  t h e  m i s s i l e  i n  

t i m e  t o  e x p l o i t  t he  des ign  c a p a b i l i t i e s  of t h e  weapon. These 

t e s t s  were performed i n  May 1958 a t  Twenty-nine Palms and Camp 

Pendleton, C a l i f o r n i a ,  us ing  s i x  s imu la to r s  designed and con- 

s t r u c t e d  t o  s imula te  t he  REDEYE weapon a s  n e a r l y  a s  pos s ib l e  i n  

weight ,  balance,  appearance, and f e e l .  The s imula tors  were 

equipped wi th  16-mm. bat tery-operated cameras t o  record t r ack ing  

accuracy and time of f i r e .  A l i g h t  bu lb ,  operated by t h e  t r i g g e r  

and loca t ed  a t  t he  forward end of t he  tube i n  t h e  c a m e r a y i e l d  of 

view ind i ca t ed  t he  time of f i r e .  Camera a c t i v a t i o n  was con t ro l l ed  

by a squeeze swi tch  on the  r e a r  g r i p .  The F-9F and FJ-4 s i n g l e  

engine jets were used i n  most of t h e  tests; however, some d a t a  

'(1) REDNE M s 1  Sys P lan ,  ARGMA MSP 8 ,  15 Feb 60,  pp. 8-1, 
B-2, D-8. RHA Bx 14-209. (2) Convair Rept,  REDEYE F e a s i b i l i t y  
Program F i n a l  Rept, 30 Jun 59, p. 1. RSIC. 

'REDEXE Program E s t ,  a tchd a s  i n c l  t o  DF, CofOrd t o  CRD, DA, 
31 Dec 58, s u b j :  ADGM Sys, REDEYE. H i s t  Div F i l e .  



were obtained with t h e  T-28, TV-2, and F-102 a i r c r a f t .  The t a r g e t s  

flew stanilard.  f l i g h t  courses  a t  speeds of 160 t o  620 knots and a t  

a l t . i tudes  of 20 t o  10,000 f e e t .  

(U) The t e s t  r e s u l t s  confirmed t h a t  s e rv i ce  personnel could 

properly acqui re  and t r a c k  the  t a r g e t  and f i r e  t h e  missile, and 

t h a t  de t ec t i on  ranges were adequate. According t o  t h e  t e s t  r e p o r t ,  

t he  p robab i l i t y  of personnel  e f f e c t i v e l y  launching t h e  m i s s i l e  i n  

time t o  e x p l o i t  t he  design c a p a b i l i t i e s  of t h e  REDEYE exceeded 95 

percent .  I n  a  random sample of 167 t a r g e t  runs-about 20 percent  

of a l l  a v a i l a b l e  film-100 percent  were succes s fu l ly  f i r e d  a t  

e i t h e r  incoming o r  outgoing t a r g e t s ,  wi th  success  being achieved 

i n  89.8 percent  of t h e  incoming sho t s  attempted and i n  98.8 percent  

of t h e  outgoing sho t s  attempted. 3  

Target Radiat ion Tes ts  

(U) Convair conducted t h e  t a r g e t  r a d i a t i o n  t e s t s  a t  NOTS 

during t h e  per iod 2 June through 15 Ju ly  1958. The bas ic  types of 

a i r c r a f t  used i n  the tests were a s  fol lows:  

F9F-6K and A4D s i n g l e  engine jets 
F3D, A3D, and F2H twin engine jets 
JD-1 and R5D multi-engine r ec ip roca t ing  a i r c r a f t  
HUS-1 he l i cop te r  

@) The o v e r a l l  r e s u l t s  of t h e  tests ind i ca t ed  t h a t  t y p i c a l  

m i l i t a r y  t a r g e t s ,  inc lud ing  je t  engine and r ec ip roca t ing  engine 

a i r c r a f t ,  r ad i a t ed  enough energy i n  t h e  po r t i on  of t h e  spectrum 

used by t h e  REDEYE t o  provide seeker  wi th  s u f f i c i e n t  s i g n a l  f o r  

p red ic ted  performance f o r  incoming and outgoing t a r g e t s .  Radia- 

t i o n  measurements of var ious  t a c t i c a l  a i r c r a f t  ind ica ted  t h a t  

3(1) RXDEYE Dev Test  Plan,  ARGMA TP-9, 1 Feb 60, p. 8.  RHA 
Bx 14-209. (2) Convair Rept, REDEYE F e a s i b i l i t y  Program F ina l  
Rept, 30 Jun 59, pp. 3-7, 9. RSIC. 
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production model seekers  would be a b l e  t o  achieve head-on ranges 

of about 1,500 meters and ta i l -chase  ranges i n  excess of 5,000 

meters aga ins t  s i n g l e  engine j e t  a i r c r a f t .  Background r a d i a t i o n  

t e s t s  showed p o s s i b i l i t i e s  of increas ing  ranges i n  excess  of 5,000 

meters aga ins t  s i n g l e  engine jets by reducing the  f i e l d  of view of 

t he  seeker  and improving t h e  r e t i c l e  (chopper) design. 
4 

F l igh t  Tes t s  

(U) A s  o r i g i n a l l y  planned, the  f l i g h t  test phase of t h e  

f e a s i b i l i t y  demonstration program cons is ted  of t h e  f a b r i c a t i o n  and 

t e s t i n g  of  30 m i s s i l e s  t o  ob ta in  design and performance information 

on t h e  guidance and c o n t r o l  systems. Ten of t hese  m i s s i l e s  were t o  

b e  Launch Tes t  Vehicles (LTV's) wi th  dummy guidance s e c t i o n s ,  and 

20 were t o  be Guidance Tes t  Vehicles  (GTV's) wi th  modified SIDE- 

WINDER seekers .  However, t h e  program ob jec t ives  were accomplished 

wi th  n ine  LTV's and n ine  GTV'S. The remaining m i s s i l e s  were 

r e t a ined  f o r  use  i n  support  of t h e  Phase I1 R&D program. 

LTV F i r ings  

(U) The LTV f i r i n g  program began a t  NOTS on 27 June and con- 

t inued through 28 November 1958. The purpose of t h e  f i r i n g s  was 

t o  s tudy the  t a i l  f i n  and con t ro l  s u r f a c e  conf igura t ions  and t o  

e s t a b l i s h  f l i g h t  c h a r a c t e r i s t i c s .  The LTV' s were e q u i p p a  with 

2.75-inch FFAR Aeromite motors,  dunmy nose s e c t i o n s ,  and var ious  

t a i l  f i n  conf igura t ions  t o  s tudy missile s t a b i l i t y  and r o l l  r a t e .  

A l l  n ine  rounds were launched a t  a 15' e l e v a t i o n  from t h e  LTV 

launcher ,  which w a s  mounted on one arm of an MSG-3 TERRIER m i s s i l e  

launcher .  

(U) Supplementing t h e  LTV f i r i n g s  w a s  a series of T a i l  Test  

4(1)  Ib id . ,  pp. 10-17. (2) REDEYE Dev Tes t  P lan ,  ARGMA TP-9, 
1 Feb 60, p. 8. RHA Bx 14-209. 



Vehicle (TTV) f i r i n g s ,  i n  September 1958, t o  reso lve  a problem of 

i n s t a b i l i t y  i n  t he  t ransonic  speed region. From these t e s t s ,  the  

t a i l  design was es tab l i shed  f o r  t h e  b e s t  compromise between 

s t a b i l i t y  and maneuverabili ty,  and t h i s  design was used i n  sub- 

sequent LTV and GTV f l i g h t  t e s t s .  Among the  objec t ives  repor ted ly  

achieved i n  t he  LTV f l i g h t  test program were (1) the  establishment 

of a t a i l  f i n  conf igura t ion  providing the  required s t a b i l i t y  margin 

and r o l l  r a t e ;  (2) v e r i f i c a t i o n  of aerodynamic s t u d i e s  and wind 

tunnel  data;  and (3) eva lua t ion  and acceptance of t he  FFAR Aeromite 

rocket  motor a s  s a t i s f a c t o r y  f o r  t h e  GTV f l i g h t  test program. 
5 

GTV F i r ings  

(U) The purpose of the  GTV f i r i n g s  was t o  demonstrate t h e  

f e a s i b i l i t y  of the  complete REDEYE system concept, wi th  primary 

emphasis on the  guidance and con t ro l  scheme. The m i s s i l e  con- 

s i s t e d  of a 2.75-inch FFAR motor with modified t a i l  f i n s  and 

i g n i t e r s ;  a power supply sec t ion ,  cons i s t i ng  of a hermetical ly  

sealed thermal b a t t e r y  produced by the  Eureka-Williams Company; 

a con t ro l  s ec t ion ;  an e l e c t r o n i c s  s ec t ion ;  and a modified SIDE- 

WINDER I R  seeker.  The launching equipment cons is ted  of an M-45 

machine gun mount modified t o  accommodate t he  GTV launcher (a 

motor dr iven ,  r o l l i n g  launch tube) and a Mitchel l  camera f o r  

boresight  camera coverage. 

The seeker cons is ted  of a combination te lescope  and perma- 

nent  magnet gyro, concent r ic  con t ro l  c o i l s ,  de tec tor  c e l l ,  and an * 
ampl i f ie r / t racking  loop combination. The Cassegrainian te lescope  

* 
Invented by N. Cassegrain, a 17th-century French phys ic ian  and 
inventor ,  t h e  Cassegrainian te lescope  i s  a r e f l e c t i n g  te lescope  
i n  which a concave primary mirror  r e f l e c t s  i nc iden t  l i g h t  t o  a 
convex secondary mirror t h a t  i n  t u rn  r e f l e c t s  t h e  l i g h t  back 
through a c e n t r a l  pe r fo ra t ion  i n  t h e  primary and onto t h e  f o c a l  
plane. 

' ~ o n v a i r  Rept, REDEYE F e a s i b i l i t y  Program F i n a l  Rept, 30 Jun 
59, pp. 24-30. RSIC. 



focused t a r g e t  i n f r a r e d  energy through a f i l t e r  on t h e  chopper ,  

which r o t a t e d  w i t h  t h e  o p t i c a l  e lements  a s  p a r t  of t h e  gyro.  The 

chopper modulated t h e  t a r g e t  energy as a f u n c t i o n  of t r a c k i n g  e r r o r .  

The t a r g e t  energy w a s  t h e n  conver ted  t o  a n  e l e c t r i c a l  s i g n a l  by t h e  

PbS ( l ead  s u l f i d e )  c e l l .  Th i s  s i g n a l  was a m p l i f i e d  and r e c t i f i e d  t o  

recover  t h e  gyro s p i n  f requency modulat ion,  which was t h e n  compared 

i n  a phase  demodulator t o  t h e  r e f e r e n c e  c o i l  o u t p u t  t o  o b t a i n  t h e  

c o n t r o l  s i g n a l .  With t h e  m i s s i l e  r o l l i n g ,  t h e  phase-demodulator 

o u t p u t  w a s  a s i n e  wave whose phase  ( r e l a t i v e  t o  m i s s i l e  r o l l  a n g l e )  

i n d i c a t e d  t a r g e t  d i r e c t i o n ,  and whose magnitude was p r o p o r t i o n a l  t o  

t h e  a n g u l a r  rate of t h e  l i n e  of s i g h t .  

(U) The c o n t r o l  s u r f a c e s  f o r  t h e  missile were a p a i r  of f ixed-  

i n c i d e n c e ,  r e t r a c t a b l e ,  canard s u r f a c e s  l o c a t e d  j u s t  a f t  of t h e  

s e e k e r  head. To produce l i f t ,  t h e  s u r f a c e s  were extended d u r i n g  

one a n g u l a r  s e c t o r  ( c a l l e d  t h e  l i f t  s e c t o r )  of each r o l l  c y c l e .  

(The m i s s i l e  w a s  fo rced  t o  r o l l  throughout  t h e  f l i g h t  by means of 

can ted  t a i l  s u r f a c e s . )  The wid th  of t h e  l i f t  s e c t o r  determined 

t h e  magnitude of t h e  maneuver, and i ts  t iming  determined t h e  

d i r e c t i o n .  Although t h e  wings were d r i v e n  i n  and o u t  i n  "bang- 

bang" f a s h i o n ,  c o n t r o l  of t h e  width  of t h e  c a l l e d - f o r  l i f t  s e c t o r  

i n  t h e  a u t o p i l o t  gave approximately  p r o p o r t i o n a l  c o n t r o l  of t h e  

missile. The d r i v e  mechanism f o r  t h e  canards  w a s  a c r o s s b a r  and 

s e c t o r  g e a r  assembly a c t u a t e d  by a l i n e a r  motion s o l e n o i d .  

(U) The GTV f i r i n g s  began a t  NOTS on 11 March 1959. T a r g e t s  

f o r  t h e  f l i g h t  tests were f l a r e s ,  suspended from t e t h e r e d  b a l l o o n s ,  

a t  an  a l t i t u d e  of 1,500 f e e t .  The t a r g e t  range was 4,000 f e e t  f o r  

t h e  f i r s t  s i x  rounds  and 3,500 f e e t  f o r  t h e  l a s t  t h r e e  rounds.  

(U) I n  t h e  f i r s t  f i v e  f l i g h t  tests, conducted on 11 and 16 

March 1959, a l l  b u t  one of t h e  rounds showed evidence of guidance;  

however, major f l i g h t  problems were encountered.  There was 

e x c e s s i v e  s e e k e r  n o i s e  a t  l aunch  on a l l  of t h e  f i v e  f l i g h t s ,  and 

missile r o l l  r a t e s  were much lower than  p r e d i c t e d  on f o u r  of them. 



(Roll  r a t e  was no t .  obtained on t h e  o ther .  ) Three of t h e  rounds 

missed the  t a r g e t  by an excessively wide margin. (Miss d i s t ance  

was not  recorded f o r  t h e  o the r  two.) A p o t e n t i a l  problem of 

seeker d iscr imina t ion  between t a r g e t  r a d i a t i o n  and background 

r a d i a t i o n  showed up i n  GTV 5 ,  which exhib i ted  no evidence of 

guidance toward t h e  t a r g e t ,  bu t  appeared t o  be cont ro l led  and 

possibly homed on a horizon hot  spot .  

(U) To allow time f o r  modif icat ion and instrumentat ion of the 

remaining mis s i l e s ,  t h e  performance time under t h e  Phase I con t r ac t  

was extended t o  30 November 1959 with no increase  i n  cos t .  The 

source of t h e  seeker  noise  was traced t o  t he  f i r s t  s t a g e  of the 

small  s i g n a l  ampl i f i e r ,  where th ree  carbon r e s i s t o r s  were found 

t o  be microphonic. To reduce t h e  vibration-induced seeker  noise 

t o  a t o l e r a b l e  l e v e l ,  t h e  r e s i s t o r s  on Rounds 6 through 9 were 
.iz 

replaced with low-noise carbon f i lm  r e s i s t o r s .  Other design 

changes included a s l i g h t l y  higher t a i l  can t  angle  t o  increase  the 

m i s s i l e  r o l l  r a t e ;  higher  b i a s  (lower system s e n s i t i v i t y )  i n  the 

au top i lo t ;  and s t ronger  r e t r a c t i o n  sp r ings  i n  the wing solenoid 

ac tua to r  t o  improve m i s s i l e  cont ro l .  

(U) The GTV f i r i n g s  were resumed with the  s i x t h  f l i g h t  t e s t  

on 8 June 1959. The i n i t i a l  r o l l  r a t e  f o r  t h i s  round coincided 

with predic ted  va lues ;  however, camera coverage was l o s t  s h o r t l y  

a f t e r  launch and m i s s i l e  i n - f l i gh t  performance could not  be evalu- 

a ted .  Rounds 7, 8 ,  and 9,  launched dn 17 June 1959, were com- 

p l e t e l y  successfu l .  A l l  phases of the  f l i g h t s  were e x c e l l e n t ,  

with miss d i s t ances  of 10 ,  25, and 15 f e e t ,  respec t ive ly .  6 

Convair concluded t h a t  t h e  "successful  performance of G T V ' s  7, 

8 ,  and 9 proved t h a t  t h e  bas i c  design of t h e  REDEYE guidance 

6(1) Ibid. , pp. 31-34, 39, 41-42 , 104. (2) REDEYE Dev Test 
Plan,  ARGMA TP-9, 1 Feb 60, p. 8. RHA Bx 14-209. (3) REDEYE Prog 
Rept, Nov 59, pp, 1, 3. RBA Bx 14-209. 



system was sound and f u r t h e r  s u b s t a n t i a t e d  t h e  concept of t h e  
-I 

ro l l i ng -mis s i l e  form of guidance. "' 

Establishment of M i l i t a r y  C h a r a c t e r i s t i c s  

w ~ e a n w h i l e ,  t h e  j o i n t  Army-Marine Corps s ta tement  of 

m i l i t a r y  c h a r a c t e r i s t i c s  (MC's) f o r  t h e  REDEYE weapon system was 

submitted t o  t h e  Ordnance Technical  Committee i n  December 1958 and 

approved by t h e  Secre ta ry  of t h e  Army on 19 February 1959. The 

shoulder - f i red  REDEYE system, toge ther  w i th  t h e  se l f -prope l led  

MAULER missile system which was then i n  t h e  proposal  eva lua t ion  

s t a g e ,  represen ted  t h e  proposed s o l u t i o n  t o  t h e  forward a r e a ,  

low-a l t i tude  a i r  defense  problem. The REDEYE M C ' s  s p e c i f i e d  a  

requirement f o r  an all-arms a n t i a i r c r a f t  weapon f o r  defense  

a g a i n s t  low-flying a i r c r a f t  i n  a r e a s  n o t  adequately pro tec ted  by 

organic  a i r  defense elements. S p e c i f i c a l l y ,  t h e  REDEYE was t o  be 

designed f o r  use a g a i n s t  t a c t i c a l  a i r c r a f t  (both p i l o t e d  and 

p i l o t l e s s ) ,  reconnaissance drones ,  and l i g h t  a v i a t i o n  of both 

f i x e d  and rotary-wing type,  wi th  o p e r a t i o n a l  c a p a b i l i t i e s  a s  

fol lows : 

Speeds. A t  a l l  speeds up t o  600 knots .  

A l t i t udes .  A t  a l l  a l t i t u d e s  up t o  9,000 f e e t  when f l y i n g  
s i n g l y  o r  i n  c l o s e  formation. 

Hor izonta l  Ranges. A t  a l l  h o r i z o n t a l  ranges up t o  4,500 
yards  . 

' (1) Convair Rept, REDEYE F e a s i b i l i t y  Program F ina l  Rept,  30 
Jun 59, p. 42. RSIC. (2) The extended phase of t h e  f e a s i b i l i t y  
f l i g h t  tests ended on 20 November 1959, a f t e r  t he  f i r i n g  of  s i x  
more GTV rounds a g a i n s t  OQ-19 drones w i th  remotely i g n i t e d  T121 
t r ack ing  f l a r e s  a t tached .  Rounds 10,  11, and 12 showed no ev i -  
dence of guidance; Rounds 1 3  and 1 4  ind i ca t ed  evidence of  guid- 
ance, bu t  missed t h e i r  t a r g e t s  by 20 and 26 f e e t ,  r e s p e c t i v e l y ;  
Round 15  achieved a  c l o s e  m i s s  d i s t a n c e  of less than 6 f e e t .  
REDEYE Prog Rept, Nov 59, pp. 1, 3-4. RHA Bx 14-209. 



Target Maneuver. While executing maneuvers up t o  6 g ' s  
wi th in  spec i f ied  speeds, a l t i t u d e s ,  and ranges. 

(I) The e f f ec t iveness  of t he  system aga ins t  the  spec i f i ed  

t a r g e t s  was t o  be such a s  t o  achieve a s i n g l e  shot  k i l l  p robab i l i t y  

(SSKP) of 0.5. The l e t h a l i t y  of t h e  warhead w a s  t o  be t h a t  required 

t o  a t t a i n  t h e  des i red  e f f ec t iveness  aga ins t  a t a r g e t  whose vulnera- 

b i l i t y  was t h a t  normally assoc ia ted  wi th  a s ing le -eng ine ,ye t -  

powered, armored a i r c r a f t .  Provis ion was t o  be made f o r  a contact- 

delay fuze which would de tona te  a f t e r  p ie rc ing  the  t a r g e t ' s  ou ter  

sk in .  The r e l i a b i l i t y  of t h e  weapon system, t o  include the  m i s s i l e ,  

was t o  be a minimum of 90 percent .  

(U) The s i z e ,  weight,  and conf igura t ion  of the  system was t o  

be such a s  t o  permit i t s  t r anspor t  and operat ion by one man. The 

combined weight of t h e  m i s s i l e  and launcher assembly was not  t o  

exceed 20 pounds. The propulsion system was t o  c o n s i s t  of a s o l i d  

p rope l l an t ,  with no motor alignment o r  adjustments required of 

f i r i n g  personnel.  Upon a c q u i s i t i o n  of t he  t a r g e t  (miss i le  lock-on), 

a s u i t a b l e  s i g n a l ,  o r ig ina t ing  wi th in  t h e  m i s s i l e ,  would be pro- 

vided the  opera tor ,  s ign i fy ing  t h a t  t h e  weapon cnuld be f i r e d .  

Since the  REDEYE system was not  envisioned t o  have a d e t e c t i o n ,  

i d e n t i f i c a t i o n ,  and a c q u i s i t i o n  c a p a b i l i t y  o the r  than t h e  human 

eye, some form of t a r g e t  i d e n t i f i c a t i o n  and/or weapon t r a f f i c  

con t ro l  was required.  Among o the r  e s s e n t i a l  system c a p a b i l i t i e s  

were these:  

A r a d i a l  dead a rea  about t h e  weapon of no t  l e s s  than 15 
meters s l a n t  range. 

An opera t ing  crew of not  more than one man t o  conduct a 
s i n g l e  engagement. 

A f i r i n g  c a p a b i l i t y  of one m i s s i l e  every 15 seconds from a 
s i n g l e  launcher.  

Two power sources: one i n  t h e  launcher f o r  system warmup 
and f i r i n g ,  and one i n t e g r a l  t o  t he  m i s s i l e  i n  f l i g h t .  

System maintenance i n  a s t a t e  of readiness  f o r  extended 



periods, such that missile launch would be possible immediately 
upon receipt of an "on target" signal. 

Warmup time from a cold start not to exceed 5 seconds re- 
quired; 1 second desired. 

Capability of efficient operation (1) under extreme cold and 
extreme hot weather conditions; (2) after exposure to rain or 
after extended periods of immersion in salt or fresh water; and 
( 3 )  after being stored in outside storage without any protection 
from the elements for a period of 2 years. 

Design and construction of the system, less missile, for 
maximum simplicity and ease of maintenance and production. 

(U) In the case of competing characteristics, the developer 

was to give priority in this order: weight, simplicity, and 

effectiveness (to include accuracy, lethality, reliability, 

immunity to enemy countermeasures, range and altitude, and safety). 

(U) Although the REDEYE feasibility study program had not been 

completed, it was considered that the current state of the art 

would support the development of a forward area, man-transportable, 

seeker-equipped guided missile capable of meeting the specified 

military characteristics. The REDEYE would be employed as an 

all-arms air defense weapon for protection of combat and support 

troops in the battle zone against attack by low-flying hostile 

aircraft, many of which would be beyond the engagement capability 

of other forward area air defense weapons because of ground 

environment. Therefore, it was not anticipated that the REDEYE 

would reduce the requirement for the MAULER, HAWK, or NIKE sys- 

tems for air defense in the combat zone. 8 

Recommendation for Initiation of R&D Program 

(U) In a letter to the Chief of Ordnance, on 10 November 1958, 

80~CM 37000, 19 Feb 59, subj: Man-Transportable ADGM Sys 
(REDEYE) - Recording of MC's. RSIC. 



t h e  Commanding General  of AOMC recommended t h a t  a REDEYE develop- 

ment program be i n i t i a t e d  and t h a t  t h e  c o n t r a c t o r ' s  e f f o r t  be  

r e d i r e c t e d  t o  b e s t  suppor t  such a program. A t  t h a t  t ime ,  t h e  

human f a c t o r s  tests, t a r g e t  r a d i a t i o n  tests, and seven of t h e  n ine  

LTV f i r i n g s  had been completed, bu t  t h e  f e a s i b i l i t y  demonstration 

of t h e  complete guidance and c o n t r o l  system would n o t  begin  u n t i l  

March 1959. Never the less ,  i t  was cons idered  t h a t  f e a s i b i l i t y  had 

been e s t a b l i s h e d  i n  t h e  two a r e a s  of p a r t i c u l a r  concern.  I n  o rder  

t o  meet t h e  s t a t e d  CONARC requirement  f o r  d e l i v e r y  of t h e  REDEYE by 

N 1961, i t  was impera t ive  t h a t  a u t h o r i t y  and funds  b e  fu rn i shed  

f o r  i n i t i a t i o n  of development no later t h a n  January 1959. 

(U)  To implement t h e  Phase I1 development program, a t o t a l  of 
* 

$8,875,000 i n  FY 1959 RDTE funds  would be  r e q u i r e d ,  i n c l u d i n g  
** 

$3,875,000 f o r  R&D and $5,000,000 f o r  PPIA/S. I n  a d d i t i o n  t o  

t h e s e  RDTE funds ,  $3,900,000 i n  r e g u l a r  FY 1959 PEMA funds  would 

be r e q u i r e d  f o r  procurement of long l e a d t i m e  i t e m s  of t a c t i c a l  

hardware. So f a r ,  AOMC had rece ived  program a u t h o r i t y  f o r  on ly  

$3,875,000 i n  R&D funds  ($1,000,000 from t h e  Army and $2,875,000 

from t h e  Marine c x p s ) .  The AOMC Commander warned t h a t  any de lay  

i n  f u r n i s h i n g  t h e  necessa ry  funds  and a u t h o r i t y  t o  i n i t i a t e  Phase 

11 development would r e s u l t  i n  an  extended REDEYE o p e r a t i o n a l  

a v a i l a b i l i t y  d a t e .  9 

(U) The c o n d i t i o n a l  weapon system p l a n  forwarded w i t h  AOMC'S 

recommendation r e f l e c t e d  t h e  time phasing set f o r t h  i n  ~ o n v a i r ' s  

p lan  of November 1956; i .e . ,  t h e  commencement of t a c t i c a l  produc- 

t i o n  w i t h i n  18 months a f t e r  t h e  i n i t i a t i o n  of a complete system 

- - - - - - * 
Research, Development, T e s t ,  and Eva lua t ion .  * * 
Procurement of Equipment and Missiles, Army, i n  Support of R&D. 

' ~ t r ,  CG, AOMC, t o  CofOrd, 1 0  Nov 58, sub, : Auth f o r  REDEYE 
Dev, a t c h d  a s  i n c l  t o  SS ORDXR-RM-28, ARGMA Cdr t o  CG,  AOMC, 3 Nov 
58,  s u b j :  REDEYE Dev Program. liist Div F i l e .  



development program. Assuming t h e  i n i t i a t i o n  of a f u l l y  funded 

Phase I1 e f f o r t  i n  January  1959, t h e  i n d u s t r i a l  e n g i n e e r i n g  e f f o r t  

would beg in  i n  J u l y  1959, fo l lowed by t h e  system demons t ra t ion  i n  

March 1960, i n d u s t r i a l  procurement i n  A p r i l  1960, and an  i n i t i a l  

o p e r a t i o n a l  c a p a b i l i t y  i n  March 1961. (See Chart  5 . )  The pro- 

j e c t e d  R&D program c o s t  of $10,455,000 through complet ion of t h e  

Phase I1 e f f o r t  i n  FY 1961 compared f a v o r a b l y  w i t h  c o n v a i r l s  

o r i g i n a l  R&D e s t i m a t e  o f  $10,430,000; however, about  $13,500,000 

i n  PEMAIS funds  would be r e q u i r e d  f o r  procurement of R&D t e s t  

missiles and equipment, b r i n g i n g  t h e  t o t a l  RDTE p r o j e c t i o n  t o  

$23,955,000. The p r o j e c t e d  PEMA c o s t  f o r  40,500 REDEYE produc t ion  * 
u n i t s  w a s  $70,300,000. T h i s ,  t o g e t h e r  w i t h  $232,000 i n  OMA f u n d s ,  

inc reased  t h e  t o t a l  program e s t i m a t e  t o  $94,487,000 f o r  t h e  FY 

1958-63 p e r i o d .  (See Table  1. ) 

(U) MG J .  H. H i n r i c h s ,  t h e  Chief o f  Ordnance, concurred i n  

AOMC'S c o n c l u s i o n  t h a t  f e a s i b i l i t y  had been demonstra ted i n  t h e  

two p r i n c i p a l  problem a r e a s  and t h a t  development of t h e  REDNE 

should b e g i n ,  even though t h e r e  w a s  y e t  no demonstra ted ev idence  

t h a t  t h e  SSKP s t a t e d  i n  t h e  MC1s  cou ld  be a t t a i n e d .  He w a s  n o t  

a t  a l l  s u r e ,  however, t h a t  adequa te  funds  would be  a v a i l a b l e  and 

was r e l u c t a n t  t o  proceed w i t h  t h e  Phase I1 e f f o r t  wi thou t  f i r m  

a s s u r a n c e  of f u l l  f i s c a l  s u p p o r t .  Genera l  Hinr ichs  asked f o r  such 

a s s u r a n c e  i n  a l e t t e r  t o  t h e  Chief o f  Research & Development on 

31 December 1958. He wro te :  

It i s  common knowledge t h a t  funding o f  a i r  d e f e n s e  weapons i s  
c u r r e n t l y  inadequa te ;  moreover, t h a t  i t  is u n r e a l i s t i c  t o  assume 
t h i s  c o n d i t i o n  w i l l  s i g n i f i c a n t l y  improve e i t h e r  d u r i n g  t h i s  FY o r  
i n  FY 60. To meet funding requ i rements  of t h e  REDEYE program i n  
FY 59, we have o n l y  $1,000,000 Army R&D and $2,875,000 USMC funds .  
No o t h e r  money h a s  been made a v a i l a b l e .  I b e i i e v e  t h a t  a n  a c t i o n  
which c o n t i n u e s  any guided m i s s i l e  program wi thou t  due r e g a r d  t o  

* 
Opera t ion  and Maintenance,  Army. 





TABLE 1-REDEYE Program Estimate 
( i n  mi l l i ons  of d o l l a r s )  

ARMY 

. 230a 

1. OOob 

2.000 

.500 

TOTAL PEMA/S 

1. 580a -- 
3.875b 5.000 

4.000 6.000 

1.000 2.500 

a Actual c o s t  of F e a s i b i l i t y  Study Program. 

RDTE 
TOTAL PEMA 

1. 580a -- 
8.875 3.900 

10.000 16.400 

3.500 19.200 

16.200 

OMA 

--- 
--- 

.060 

,172 

- 
,232 

GRAND 
TOTAL 

1.580 

12.775 

26.460 

22.872 

16.200 

14.600 

- 
PROCUREMENT 

-- 
400 

4,100 

12,000 

12,000 

12,000 

b ~ u r d s  furnished a s  of November 1958. 
C The requirement f o r  40,500 m i s s i l e s  was based on u n o f f i c i a l  USMC and Army expressions.  
Launch tube (shipping conta iner )  and g r i p  s tock  were included i n  t h e  cos t  of t h e  m i s s i l e s .  
The g r i p  s tock  requirements were computed on t h e  b a s i s  of 1 f o r  8 mis s i l e s .  

SOURCE: DF, CofOrd t o  CRD, DA, 31 Dec 58, subj :  AD GM Sys, REDEYE, & i n c l  t he re to .  



the u s e f u l  a v a i l a b i l i t y  of t he  end product o r  t o  economical de- 
velopment is de t r imenta l  t o  t h e  e n t i r e  guided mis s i l e  e f f o r t .  

I s t rongly  recommend t h a t  development of t h e  REDEYE system 
not  be i n i t i a t e d  unless  the  funding requirement can be f u l l y  met. 
I f  funding cannot be assured then development should not  be 
i n i t i a t e d  u n t i l  t h e  f i s c a l  support is  commensurate with t h e  
urgency of t h e  m i l i t a r y  requirement. Fur ther ,  we would r e t u r n  
t h e  USMC funds (now i n  hand) t o  t he  Marine Corps. . . . 

For program con t inu i ty ,  and t o  allow t h e  USMC s u f f i c i e n t  time 
i n  which t o  reprogram i ts  money, i f  required,  a f i rm pos i t i on  on 
t h i s  proposal  . . . is required by 15  January 1959. lo 

Engineering Development Program Approved 

(U) By a Determination & Findings (D&F) signed on 5 Apr i l  

1959, t h e  DA S taf f  approved t h e  negot ia t ion  of a con t r ac t  with * 
Convair/Pomona f o r  t h e  Phase 11 development e f f o r t .  It was c l e a r ,  

however, t h a t  General Hinrichs '  advice was not  heeded, a s  t he  M 

1959 RDTE funding program f e l l  over $2 mi l l i on  sho r t  of t he  

$8,875,000 requested. Aside from t h e  $3,853,000 i n  R&D funds ** 
a l ready  on hand ($978,000 Army; $2,875,000 USMC) , only $2,525,000 

i n  PEMA/S funds w a s  furnished,  f o r  a t o t a l  of $6,378,000. 

(U) On 30 June 1959, t he  REDGIE con t r ac t  (ORD-1202) with CD/P 

was supplemented f o r  $5,348,500, enough t o  car ry  t h e  program through 

30 Apr i l  1960. A t  t h e  same time, General Dynamics received a f a c i l -  

i t ies  con t r ac t  (DA-04-495-ORD-1742) 'for $217,500 t o  provide labora- 

t o ry ,  instrumentat ion,  and development equipment. The remaining 

$812,000 was d i s t r i b u t e d  among the  var ious  governmental agencies 

* 
The Convair/Pomona Divis ion of General Dynamics l a t e r  became 
known a s  t he  Pomona Divis ion and is h e r e a f t e r  r e f e r r e d  t o  a s  
General Dynamics/Pomona (GD/P) . ** 
The $1 mi l l i on  i n  Army R&D funds shown a s  on hand i n  Table 1 and 
elsewhere was a c t u a l l y  $978.000 rounded of f  t o  t he  nea re s t  mi l l ion .  

'ODF, Cof Ord t o  CRD, DA, 31 Dec 58, sub, : ADGM Sys, REDEYE. 
H i s t  Div F i l e .  



p a r t i c i p a t i n g  i n  t h e  program, t h e  l a r g e s t  sha re  going t o  P ica t inny  

Arsenal f o r  development of t he  warhead and fuz ing  system. 
11 

The Updated Commodity Plan 

(U) The de lay  i n  i n i t i a t i o n  of t h e  Phase I1 development 

program and t h e  l ack  of PEW money f o r  commencement of t h e  in-  

d u s t r i a l  e f f o r t  i n  FY 1960 l ed  t o  d r a s t i c  changes i n  t he  REDEPE 

commodity plan.  The i n i t i a t i o n  of i n d u s t r i a l  engineer ing e f f o r t  

was moved back from Ju ly  1959 t o  October 1960, t h e  system demon- 

s t r a t i o n  from March 1960 t o  May 1961, t h e  commencement of produc- 

t i o n  pro to type  d e l i v e r i e s  from Apr i l  1960 t o  October 1961, and 

t h e  Ordnance Readiness Date from March 1961 t o  November 1962. 

(See Chart 6 . )  

(U) Under t he  rev ised  p lan ,  t h e  engineer ing development 

program would s t i l l  be completed by December 1 9 6 1 w i t h  FY 1961 

RDTE funds,  but a t  a lower est imated c o s t  than t h a t  o r i g i n a l l y  

pro jec ted .  The $7,958,000 a l r eady  provided f o r  FY 1958-59, p l u s  

program guidance of $8,435,000 f o r  FY 1960 and $4,625,000 f o r  FY 
* 

1961, i nd i ca t ed  a t o t a l  RDTE c o s t  of $21,018,000-$2,937,000 l e s s  

than t h e  o r i g i n a l  p ro j ec t i on .  Included i n  t h e  r ev i sed  e s t ima te  

were funds f o r  660 R&D t e s t  missiles and equipment. Aside from 

t h e  30 missiles purchased wi th  FY 1958 funds f o r  t h e  f e a s i b i l i t y  

demonstration program, 280 were programmed f o r  procurement i n  

FY 1959, 150 i n  FY 1960, and 200 i n  FY 1961, w i th  d e l i v e r i e s  t o  

be completed by 30 June 1961. 

* 
Beginning i n  FY 1960, R&D and PEMA/S funds were consol idated 
under t h e  RDTE approp r i a t i on .  

' l 3  
LI 

(1) ARGMA Diary, 1 Apr 59 - 30 Jun 59, p. 51. H i s t  Div 
F i l e .  (2) REDEYE M s l  Sys P lan ,  ARGMA MSP 8 ,  15 Feb 60, p. D-12. 
RHA Bx 14-209. (3) ADSIMO Rept , REDEYE Wpn Sys R&D Funding, FY 
1958-70, Feb 73. H i s t  Div F i l e .  





Ip The REDEYE i n d u s t r i a l  plan was a l s o  r ev i sed  t o  r e f l e c t  

lower product ion q u a n t i t i e s  and c o s t s  than o r i g i n a l l y  pro jec ted .  
5 

Ins tead  of  40,500 u n i t s  a t  a c o s t  of $70 ,300 ,000 ,b  t o t a l  o f  

37,590 u n i t s  would be procured during t h e  FY 1961-64 per iod a t  

an est imated c o s t  of $63,880,000, wi th  t h e  Marine Corps con t r i -  

bu t ing  $15,965,000 of t h a t  amount. Of t h e  programed product ion 

u n i t s ,  26,900 would be a l l o c a t e d  t o  t h e  Army and t h e  remaining 

10,690 t o  t h e  Marine Corps and o t h e r  customers. I n d u s t r i a l  

d e l i v e r i e s  were scheduled t o  begin i n  N 1962 (October 1961) and 

be completed i n  FY 1965. 12 

12(1)  ARGMA H i s t  Sum, 1 Jan  59 - 31 Dec 59, p. 133. (2) ARGMA 
Diary, 1 J u l  - 31 Dec 59, p .  233. (3) REDEYE M s l  Sys P lan ,  ARGMA 
MSP 8 ,  15  Feb 60, pp. D-16 S E-9. RHA Bx 14-209. 



CHAPTER I V  

f i  BASIC ENGINEERING DESIGN (U) 

( U )  General  Dynamics began f u l l - s c a l e  development of t h e  

REDEYE i n  J u l y  1959, and, i n  March 1960, won a c o n t r a c t  f o r  

development of t h e  s e l f - p r o p e l l e d  MAULER weapon system. A s  s t a t e d  

e a r l i e r ,  t h e s e  two weapons r e p r e s e n t e d  t h e  proposed s o l u t i o n  t o  

t h e  forward a r e a ,  low-a l t i tude  a i r  de fense  problem, and they were 

d e s p e r a t e l y  needed t o  r e p l a c e  t h e  outmoded .SO-caliber machine gun 

which could n o t  cope w i t h  t h e  p r e v a i l i n g  air  t h r e a t  t o  l and  combat 

t roops .  Although t h e  GD/P f a c i l i t y  had been d e c l a r e d  a s  adequate  

f o r  t h e  e f f i c i e n t  axecu t ion  of both  t h e  REDEYE and MAUCER programs, 

t h e  c o n t r a c t o r ' s  performance w a s  l a t e r  t h e  s u b j e c t  of s h a r p  c r i t i -  

cism a s  bo th  p r o j e c t s  s u f f e r e d  from unsolved t e c h n i c a l  problems, 

compromises i n  t h e  M C ' s ,  s chedu le  s l i p p a g e s ,  and c o s t  i n c r e a s e s .  

Cont r ibu t ing  t o  t h e s e  untoward developments, however, was t h e  

Army's f a i l u r e  t o  p rov ide  adequate  f i s c a l  suppor t  f o r  e f f i c i e n t ,  

conventionaJ1y phaged programs. The funding suppor t  accorded t h e  

MAULER and REDEYE p r o j e c t s  was n e i t h e r  commensurate w i t h  t h e  

urgency of t h e  m i l i t a r y  requirement  ilor w i t h  t h e  magnitude of t h e  

t a s k s ,  which were g r o s s l y  underes t imated by bo th  t h e  Army and t h e  

c o n t r a c t o r .  The MAULER succumbed t o  i t s  a d v e r s i t i e s  i n  J u l y  1965, 
1 

j u s t  a s  eng ineer ing  development of t h e  REDEYE neared completion- 

some 4 y e a r s  l a t e .  

(U) I n  e a r l y  1959, t h e  development of a man-portable, seeker -  

equipped guided missile c a p a b l e  of meeting t h e  s p e c i f i e d  M C ' s  was 

considered t o  be  f e a s i b l e  and w i t h i n  t h e  realm of e x i s t i n g  

- 
'see Mary T. Cagle,  History of the MAULER Weapon System 

OIICOM, 19 Dec 68).  



technology. By December 1960, however, i t  had become obvious t h a t  

t h e  REDEYE was a v e r y  i n t r i c a t e  missile system r e q u i r i n g  an a p p l i -  

c a t i o n  of technology which c l e a r l y  pushed t h e  s t a t e  of t h e  a r t .  

A s  a r e s u l t  of major t e c h n i c a l  problems and t h e  l a c k  of adequate  

f i s c a l  suppor t  f o r  e f f i c i e n t  and economical e x e c u t i o n  of t h e  

p r o j e c t ,  t h e  t i m e  yequ i red  f o r  completion o f  t h e  e n g i n e e r i n g  

development e f f o r t  i n c r e a s e d  from 30 months ( J u l y  1959 - December 

1961) t o  more than 6 y e a r s  ( J u l y  1959 - November 1965) ,  and minor 

development work on t h e  m i s s i l e  system con t inued  through FY 1967. 

Award of t h e  i n i t i a l  i n d u s t r i a l  c o n t r a c t  was de layed  from FY 1961 

(October 1960) t o  A p r i l  1964, and t h e  i n i t i a l  o p e r a t i o n a l  c a p a b i l -  

i t y  (Ordnance Readiness  Date) was moved back from November 1962 t o  

October 1967, when t h e  f i r s t  t a c t i c a l  REDEYE u n i t  was t r a i n e d ,  

equipped,  and ready  f o r  deployment. The t o t a l  RDTE c o s t  of t h e  

REDEYE weapon system i n c r e a s e d  from t h e  o r i g i n a l  e s t i m a t e  of 

$23,955,000 f o r  t h e  FY 1958-61 p e r i o d ,  t o  $76,767,000 f o r  t h e  

FY 1958-67 p e r i o d ,  t h e  Marine Corps c o n t r i b u t i n g  $10,500,000 of 

t h e  la t ter  amount. Development c o s t s  f o r  1968, 1969, and 1970 

t o t a l e d  $5,309,000, i n c r e a s i n g  t h e  RDTE funding t o  $82,076,000 

f o r  t h e  13-year pe r iod .  2 

Cont rac to r  S t r u c t u r e  

(U) General  Dynamics, a s  t h e  prime c o n t r a c t o r ,  had f u l l  

r e s p o n s i b i l i t y  f o r  t h e  o v e r a l l  system d e s i g n  and f o r  t h e  produc- 

t i o n  and d e l i v e r y  of a complete  REDEYE weapon system capab le  of 

meet ing t h e  s p e c i f i e d  M C ' s .  The s e l e c t i o n  of GD/P f o r  p roduc t ion  

of t h e  REDEYE e n t a i l e d  a m o b i l i z a t i o n  r i s k ,  inasmuch a s  t h e  Pomona 

f a c i l i t y  w a s  a Naval I n d u s t r i a l  Reserve Ordnance P l a n t  (NIROP) 

engaged i n  p roduc t ion  of t h e  TARTAR and TERRIER weapon sys tems .  

2 A D ~ ~ ~ ~  Rept ,  REDEYE Wpn Sys R6D Funding, Feb 73. H i s t  Div 
F i l e .  



The Bureau of Ordnance, Department of t h e  Navy, i n  May 1959, 

granted permiss ion t o  t h e  Chief of Ordnance f o r  development and 

product ion of t h e  REDEYE missile system a t  t h e  Pomona p l a n t  on a 

non- in te r fe rence  b a s i s ,  and f o r  use  of t h e  Naval Ordnance T e s t  

S t a t i o n  a t  China Lake, C a l i f o r n i a ,  f o r  c o n t r a c t o r  development 

tests of t h e  REDEYE. 

(U) General  D,ynamics, wi th  approval  of ARGMA and t h e  Marine 

Corps, s e l e c t e d  t h e  A t l a n t i c  Research Corporat ion (ARC) f o r  

development of t h e  two-stage r o c k e t  motor and t h e  P h i l c o  Corpora- 

t i o n  a s  s u b c o n t r a c t o r  f o r  t h e  i n f r a r e d  seeker .  A f t e r  a c a r e f u l  

s e a r c h  f o r  a high-impulse s o l i d  p r o p e l l a n t  o f f e r i n g  adequate  

s a f e t y  f o r  shou lder - f i r ing ,  i t  was determined t h a t  ARC'S propel-  

l a n t  was t h e  most l i k e l y  t o  meet performance requirements  i n  t h e  

t i m e  al lowed f o r  REDEYE development. The s e l e c t i o n  of P h i l c o  f o r  

development of t h e  s e e k e r  was based on i t s  exper ience  i n  producing 

the  SIDEWINDER 1 C  s e e k e r ,  a modi f i ca t ion  of which was t~ be  used 

i n  t h e  REDEYE. 

(U) P i c a t i n n y  Arsenal  had r e s p o n s i b i l i t y  f o r  devslopment 

of t h e  warhead and fuze .  The Magnavox Corporat ion developed t h e  

f u z e  under a subcont rac t  t o  P i c a t i n n y .  I n  a d d i t i o n  t o  t h e  warhead 

e f f o r t ,  P i c a t i m y  Arsena l  a l s o  developed an  a l t e r n a t e  double-base 

p r o p e l l a n t  g r a i n  f o r  u s e  i n  t h e  even t  t h a t  ARC'S p r o p e l l a n t  could 

n o t  be s a f e l y  shou lder - f i red .  Among o t h e r  agenc ies  p a r t i c i p a t i n g  

i n  t h e  program were t h e  S i g n a l  Corps (development of b a t t e r i e s  

and conduct of v u l n e r a b i l i t y  s t u d i e s ) ;  Aberdeen Proving Ground 

(human eng ineer ing  s t u d i e s ) ;  White Sands M i s s i l e  Range (engineer-  

i n g  and e v a l u a t i o n  t e s t i n g ) ;  and ARGMA (moni tor ing of i n f r a r e d  

guidance and p ropu ls ion  development). 3 

3(1) REOEYE Msl Sys P l a n ,  ARGMA MSP 8 ,  1 5  Feb 60, pp. A-2, 
C-3. RHA Bx 14-209. ( 2 )  DF, Chf, REDEYE Sec, AD B r ,  RDD, t o  Chf, 
Con Ofc, ARGMA, 8 Feb 60, s u b j :  Cdr, ARGMA, DF, Dtd 3 Apr 59, Con- 
ce rn ing  Prog Repts.  H i s t  Div F i l e .  



Development Concept and Targe t  Dates  - 

(U) The r e v i s e d  commodity p l a n  ( see  Chart  6 )  was des igned  t o  

permit  t h e  i n i t i a t i o n  of i n d u s t r i a l  e f f o r t  b e f o r e  complet ion of 

t h e  development program and f l i g h t  test of t h e  t a c t i c a l  d e s i g n .  

With t h e  e x t e n s i v e  d e s i g n  work done by t h e  c o n t r a c t o r  i n  prepara-  

t i o n  of t h e  REDEYE proposa l  and t h e  d a t a  ob ta ined  d u r i n g  t h e  

f e a s i b i l i t y  demons t ra t ion ,  i t  was a n t i c i p a t e d  t h a t  t h e  b a s i c  

weapon system d e s i g n  and t h e  f a b r i c a t i o n  of t e s t  hardware could  

be  completed w i t h i n  8 months ( J u l y  1959 - February 1960) .  The 

c o n t r a c t o r  development test program a t  NOTS would b e  conducted 

d u r i n g  t h e  n e x t  1 0  months (March - December 1960) ,  fo l lowed by 

s h o u l d e r - f i r i n g s  of t a c t i c a l  p r o t o t y p e s  f o r  t h e  system demonstra- 

t i o n  i n  May 1961 and complet ion o f  t h e  e n g i n e e r i n g  development 

program i n  December 1961 w i t h  FY 1961 RDTE funds .  The key t a r g e t  

d a t e s  f o r  t h e  t e lescoped  program i n  FY 1960-61 were a s  f o l l o w s :  

Dec 59 -- Design C h a r a c t e r i s t i c s  Review 
Mar 60 -- Begin Unguided (LTV) F l i g h t  T e s t s  
May 60 -- Begin Program-Guided (LTV-1B) F l i g h t  Tesus 
Jun  60 -- Begin Seeker-Guided (GTV) F l i g h t  T e s t s  
J u l  60 -- P r e l i m i n a r y  R e l e a s e  t o  I n d u s t r i a l  
Aug 60 -- Design Re lease  I n s p e c t i o n  
Oct 60 -- I n t e r i m  Release  t o  I n d u s t r i a l  
Dec 60 -- Completion of Cont rac to r  Development T e s t  Program 

arid R&D Documentation, and F i n a l  Re lease  t o  
I n d u s t r i a l  f o r  I n i t i a l  (FY 61) Procurement 

May 6 1  -- System Dernonstracion 

Admit tedly ,  some r i s k s  were invo lved  i n  t h e  r e l e a s e  t o  p roduc t ion  

b e f o r e  f l i g h t  t e s t i n g  t h e  t a c t i c a l  d e s i g n .  However, i t  was 

expected t h a t  t h e  i n i t i a l  p i l o t  l i n e  p r o d u c t i o n  would n o t  be of 

t h e  d e s i g n  e x i s t i n g  a t  t h e  t i m e  o f  r e l e a s e ,  b u t  would be of t h e  

d e s i g n  t h a t  was f i r m  4 months b e f o r e  t h e  r e q u i r e d  d e l i v e r y  d a t e  

f o r  t h e  f i r s t  p i l o t  p roduc t ion  round. The e a r l y  r e l e a s e  was 

necessa ry  i n  o r d e r  f o r  t h e  I n d u s t r i a l  D i v i s i o n  t o  meet t h e  



revksed readiness date of November 1962. 
4 

(U) The primary objectives of the REDNE development test 

program were to obtain developmental data; to determine the con- 

figuration of aerodynamic surfaces; to validate in-fli~hti opera- 

bility of an experimental model; and to demonstrate the safety, 

performance, and reliability of the engineering model (GTV-2). 

The latter would be composed of engineering models of each item 

of equipment necessary to demonstrate all technical principles of 

system operation. These models would be developed following the 

verification of basic system concepts in the experimental (LTV) 

firings . 
(U) The R&D test plans called for 260 firings of the various 

REDEYE configurstions at NOTS, during the period March 1960 

through December 1960. These were divided in three phases. The 

first phase would consist of 50 LTV-1 unguided firings over a 

7-month period, be9inning in March 1960, to acquire data on the 

booster and sustaiaer motor operation, and to evaluate aerodynamic 

stability and roll rates. In the second phase, 50 LTV-1B experi- 

mental model rounds would be fired, during the May-September 1960 

period, to determine missile aerodynamic characteristics, includ- 

ing stability, control, roll rates, veloc?ky, and drag in con- 

trolled flight under conditions of programmed maneuvers. In the 

third phase, 160 engineering models (GTV-2's) would be test fired, 

during the June-De-ember 1960 period, to evaluate operation of the 

tactical weapon and launcher system; to explore missile performance 

against various 600-knot targets with and without flares; to check 

operation of the system on outbound, inbound, and crossing courses; 

to evaluate performance of the fuze and S&A device; and to check 

4(1) REDEYE Dev Test Plan, ARGMA TP-9, 1 Feb 60, pp. 24-27. 
(2) ARGMA MSP 8, op. c i t . ,  pp. A-1, A-2, A-5, C-2, D-5, D-10, 
D-15. Both in RHA, Bx 14-209. 



warhead e f f e c t i v e n e s s .  The exper imenta l  LTV rounds would be 

f i r e d  from t h e  "G" r ange ,  us ing  b o t h  t h e  GD/P modif ied M-45 gun 

mount w i t h  t a i l o r e d  armor added and t h e  NOTS p i l o t  round l a u n c h e r ,  

depending upon pre-spin  requirements .  The GTV-2 rounds would be 

f i r e d  from t h e  ROTS G 1  r ange ,  u s i n g  t h e  GD/P launcher  mount and 

m i s s i l e  c o n t r o l  system. Assuming t h e  s u c c e s s f u l  complet ion of 

t h e  260-round R&C f l i g h t  t e s t  program, 40 t a c t i c a l  p r o t o t y p e s  

would be s h o u l d e r - f i r e d  f o r  t h e  system demons t ra t ion  i n  1961, 

a long  w i t h  30 GTV-3 rounds t o  t e s t  t h e  a l t e r n a t e  guidance package. 
5 

(U) A s  s t a t e d  e a r l i e r ,  t h e  RDTE funding requ i rements  f o r  FY 

1960-61 t o t a l e d  $l3,O6O,OOO-$8,435,OOO f o r  FY 1960 and $4,625,000 

f o r  FY 1 9 6 1 . ~  The funds  a c t u a l l y  rece ived  and o b l i g a t e d  came t o  

$12,741,000-$9,393,000 i n  FY 1960 and $3,348,000 i n  FY 1961. 

Th is  i n c r e a s e d  t h e  t o t a l  development c o s t  t o  $20,699,000 f o r  t h e  

FY 1958-61 p e r i o d ,  i n c l u d i n g  a Marine Corps c o n t r i b u t i o n  of 

$ 7 , 5 5 0 , 0 0 0 . ~  A s  of December 1960, AOMC s t i l l  expected t h a t  

development would be  completed by December 1961 w i t h  1961 funds .  
8 

Component Development - k P e r i m e n t a l  Model 

1 

(U) During t h e  f i r s t  6 months of Phase I1 development,  

General  Dynamics d i r e c t e d  i t s  e f f o r t s  toward system a n a l  i s  acd 
Xg 

des ign ;  f a b r i c a t i o n ,  procurement,  and checkout  of exper imenta l  

model hardware;  and ground and f l i g h t  tests. The component d e s i g n  

s p e c i f i c a t i o n s  were based on d a t a  o b t a i n e d  from t h e  c o n t i n u i n g  

5 (1)  REDEYE Drv T e s t  P l a n ,  ARGMA TP-9, 1 Feb 60,  pp. 24-25. 
(2)  ARGMA TP-9, 15 May 60, pp. 25-28. (3) REDEYE Prog Rept,  Nov 
59,  pp. 4-5, 8 .  A l l  i n  RHA Bx 14-209. 

6 ~ e e  above,  p .  51. 

7 A D ~ ~ ~ ~  Rept,  REDEYE Wpn Sys RLD Funding, Feb 73. 

8 ~ ~ ,  Chf, AOMC Con Ofc, t o  Distr, 6 Dec 60,  s u b j :  Mins of 
REDEYE Wpn Sys Mgr's Rept ,  p.  3. H i s t  Div F i l e .  



laboratory studies and 

flight test program wh 

- 
the extended phase of the feasibility 

ich ended with six GTV firings (Rounds 10 * 
through 15) during the period 31 October to 20 November 1959. 

The Design Characteristics Inspection was held at the contractor's 

plant on 20-21 October 1959. It was followed, on 9-10 December, 

by the Design Charscteristics Review (DCR) at ARGMA, which was 

attended by 150 representatives of interested agencies. 9 

(U) The weapon system design presented at the DCR indicated 

some minor changes in the physical characteristics of the proposed 

REDEYE, but not in the basic system concept. The size of the mis- 

sile remained unchanged; i.e., 2.75 inches in diameter and 43 

inches long. l'he estimated weight of the missile and launcher/ 

gripstock, however, was increased from 18.2 to 19.6 pounds (the 

missile from 14.5 to 15.6 lbs. and the launcher/gripstock from 

3.7 to 4.0 lbs.). These preliminary estimates were considered to 

be the best compromise between portability and flight performance. 

The size and weight of the final weapon system, of course, would 

depend upon the type of materials selected, the severity of field 

handling environments, and the results of wind tunnel and develop- 

ment flight tests. 10 

Seeker Head 

@ The seeker section consisted of the IR dome, seeker 
amplifier, optics, and IR cell. The missile used a proven 

SIDEWINDER seeker operating in the 2.2 - 2.7 micron regfon of the 
spectrum. The seeker detected IR radiation emitted by a target 

and converted this energy into two separate signals. One of these 

* 
See fn 7, p. 43. 

(1) ARGMA Hist sum, 1 Jan - 31 Dec 59, p. 130. (2) REDEYE 
Prog Repts, Nov 59, pp. 3-4; Dec 59, p. 1. RHA Bx 14-209. 

'OREDEYE Msl Sys Plan, ARGMA HSP 8, 15 Feb 60, p. D-1. RHA 
BX 14-209. 





s i g n a l s  w a s  used t o  p rocess  t h e  gyro and o p t i c s  of t h e  seeker  s o  

t h a t  t h e  t a r g e t  was c o n t i n u a l l y  t r a c k e d .  The o t h e r  signal w a s  fed 

t o  t h e  a u t o p i l c t  ( i n  t h e  c o n t r o l  s e c t i o n ) ,  which conver ted i t  i n t o  

in format ion  t o  guide  t h e  m i s s i l e  t o  t h e  t a r g e t .  11 

Cd) General  Dynamics completed s p e c i f i c a t i o n s  f o r  t h e  seeker  

head i n  November 1959, and awarded t h e  P h i l c o  Corporat ion a de- 

velopment s u b c o n t r a c t  i n  December. S ince  t h e  IR seeker  used 

d u r i n g  t h e  f e a s i b i l i t y  s tudy  program was found t o  be  compatible 

wi th  t h e  REDEYE miss ion ,  development e f f o r t  i n  t h e  seeker  a r e a  

c o n s i s t e d  p r i m a r i l y  of op t imiz ing  t h e  e x i s t i n g  des ign  .I3 Among 

t h e  des ign  improvements made i n  t h e  s e e k e r  gyro were an inc reased  

a p e r t u r e  t o  p rov ide  g r e a t e r  s e n s i t i v i t y ;  a new c e n t e r  p o s t  des ign  

f o r  s u p p o r t i n g  t h e  secondary m i r r o r  t o  improve background discr im- 

i n a t i o n ;  a new gyro gimbal of inc reased  r i g i d i t y ;  an  improved l e a d  

s u l f i d e  c e l l ,  doubl ing i t s  s e n s i t i v i t y ;  and an improved r e t i c l e  

w i t h  a reduced f i e l d  of view.14 Targe t  a c q u i s i t i o n  s t u d i e s  showed 

t h a t  t h e  f i e l d  of view could  be  decreased t o  w i t h  small l o s s  

i n  t r a c k i n g  performance. S ince  a small f i e l d  of view w a s  a l s o  

d e s i r a b l e  :a reduce I R  'background i n t e r f e r e n c e ,  t h e  f i e l d  w a s  

reduced t o  - +1.25'. Performance boundary s t u d i e s  showed t h a t  a 

seeker  look angLe allowance of 40' w a s  more than adequa te ,  but  

t h i s  could be inc reased  i f  i t  became a l i m i t i n g  f a c t o r  i n  

performance. 15 

(C) While op t imiz ing  t h e  o r i g i n a l  s e e k e r  des ign  f o r  t h e  b a s i c  

"REDEYE Dev T e s t  P l a n ,  ARGMA TP-9, 1 Feb 60 ,  p. 43.  RHA Bx 
14-209. 

l 2 ( 1 )  REDEYE Prog Rept, Nov 59, p. 5.  RHA Bx 14-209. ( 2 )  
REDEYE Chtonology. H i s t  Div F i l e .  

131(E~EyE M s l  Sys P l a n ,  ARGMA MSP 8 ,  15 Feb 60,  p.  0-6. RHA 
BX 14-209. 

1 4 R E ~ ~ ~ ~  Prog Rept ,  Nov 59, p. 5 .  F i l e  sane.  

15AR~MA MSP 8,  op. fit. , p. D-1. 



system, P h i l c o  began r e s e a r c h  work on an  a l t e r n a t e  two-color 
* 

s e e k e r  t o  pe rmi t  use  o f  t h e  REDEYE a g a i n s t  t a r g e t s  which d i d  no t  

emit  enough I R  energy f o r  homing w i t h  t h e  e x i s t i n g  system. 
16 

(Development of t h i s  a l t e r n a t e  s e e k e r  was planned as p a r t  of t h e  

product  improvement program, b u t  t h e  need f o r  i t  l a t e r  became 

c r i t i c a l  when development t e s t s  r evea led  t h a t  t h e  t a r g e t  d e t e c t i o n  

c a p a b i l i t y  of t h e  b a s i c  s e e k e r  f e l l  s h o r t  of meet ing t h e  MC'S.) 

Cont ro l  S e c t i o n  

(U) Located a d j a c e n t  t o  t h e  s e e k e r  head,  t h e  c o n t r o l  s e c t i o n  

c o n s i s t e d  of t h e  a u t o p i l o t ,  s o l e n o i d ,  and c o n t r o l  assembly.  I ts  

f u n c t i o n  began w i t h  r e c e i p t  of t h e  guidance s i g n a l  from t h e  seeker  

a m p l i f i e r .  The a u t o p i l o t  f i l t e r e d  and shaped t h e  s i g n a l ,  e s t a b -  

l i s h e d  t h e  n a v i g a t i o n  c o n s t a n t ,  and a m p l i f i e d  t h e  s i g n a l .  D r i v e r s  

a p p l i e d  t h i s  shaped s i g n a l  t o  t h e  c o i l  o f  t h e  s o l e n o i d ,  which 

a c t e d  through a c rosshead  and s e c t o r  g a t e  assembly t o  d r i v e  t h e  

canards  ( c o n t r o l  s u r f a c e s )  i n  and o u t  t o  a c h i e v e  guidance.  

(U) M i s s i l e  s t e e r i n g  was accomplished by r o l l i n g  t h e  m i s s i l e  

i n  f l i g h t  ( t h e  r o l l  r a t e  was i n i t i a l l y  s e t  a t  7-15 r e v o l u t i o n s  pe r  

second) and ex tend ing  and r e t r a c t i n g  t h e  f i x e d  i n c i d e n c e  c o n t r o l  

s u r f a c e s  a s  r e q u i r e d  d u r i n g  a p o r t i o n  of each r e v o l u t i o n .  M i s s i l e  

r o l l  was i n i t i a t e d  by can ted  n o z z l e s  i n  t h e  b o o s t e r  motor and 

mainta ined by can ted  t a i l  f i n s .  Cons iderab le  knowledge was 

gained on t h e  r o l l i n g  m i s s i l e  form of guidance d u r i n g  t h e  f e a s i -  

b i l i t y  demons t ra t ion  program. However, because  o f  t h e  g r e a t e r  

v e l o c i t i e s  r e q u i r e d  of t h e  t a c t i c a l  m i s s i l e ,  much more development 

was needed on t h e  c o n t r o l  s u r f a c e r  and s t a b i l t z i n g  t a i l  h s .  17 

A s  w i l l  be no ted  l a t e r ,  m i s s i l e  r o l l  r a t e  c o n t r o l  p r e s e n t e d  one o f  

t h e  most d i f f i c u l t  problems of any encountered i n  t h e  BbD program. 

1 6 ~ ~ ~ ~ ~ ~  Dev T e s t  P l a n ,  ARGMA TP-9, 1 Feb 60 ,  p. 44. RHA 
Bx 14-209. 

1 7 ( 1 )  I b i d . ,  pp. 44-45. ( 2 )  ARGMA MSP 8 ,  op. cit., p. 0-6. 



E l e c t r i c a l  Power Sec t ion  

(U) The missile power supply w a s  fu rn i shed  by a thermal  

b a t t e r y  s i m i l a r  t c  t h e  one used i n  t h e  f e a s i b i l i t y  demonstra t ion 

program. Developed by t h e  Eureka-Williams Company f o r  a Diamond 

Ordnance Fuze Labora to r ies  p r o j e c t  , t h i s  b a t t e r y  needed no a t  t e n t  ion 

u n t i l  t h e  i n s t a n t  of a c t i v a t i o n ,  which w a s  accomplished remotely 

w i t h  a s i n g l e  i g n i t i o n  p u l s e  t o  an i n t e r n a l  squib .  Experience 

gained dur ing  t h e  f e a s i b i l i t y  f i r i n g s  i n d i c a t e d  t h a t  t h i s  type of 

b a t t e r y  was t h e  b e s t  a v a i l a b l e  cho ice  f o r  use i n  t h e  REDEYE de- 

velopment phase. However, i t  had t o  be  repackaged f o r  t h e  

eng ineer ing  model and some development w a s  r e q u i r e d  t o  meet 

performance requirements  of t h e  t a c t i c a l  m i s s i l e .  I n  January 

1960, General  Dynamics l e t  s u b c o n t r a c t s  f o r  developmental  ba t -  

t e r i e s  t o  t h e  Eureka-Williams Company and Eagle-Picher Company. 
18 

T a c t i c a l  b a t t e r i e s  were t o  b e  f u r n i s h e d  by t h e  S i g n a l  Corps. 

Warhead S e c t i o n  

(U) Development of t h e  warhead and f u z e  w a s  t h e  r e s p o n s i b i l i t y  

of P i c a t i n n y  Arsenal .  The Magnavox Corporat ion developed t h e  fuze  

under a s u b c o n t r a c t .  Located a t  t h e  rear of t h e  e l e c t r i c a l  power 

s e c t i o n  and i n  f r o n t  o f  t h e  r o c k e t  motor,  t h e  complete varhead 

s e c t i o n  was c y l i n d r i c a l  is shape,  2.75 i n c h e s  i n  d i a m e t e ~ ,  and 

4.68 i n c h e s  long ,  and had a g r o s s  weight  of about  2.35 pounds. 

The t u b u l a r  c a s e s  f o r  t h e  o r i g i n a l  XM-45 werhead and XM-804 f u z e  

were bonded t o g e t h e r  w i t h  a n  epoxy adhes ive  t o  form t h e  warhead 

s e c t i o n  and a p o r t i o n  of t h e  o u t e r  s k i n  of t h e  missile. 19 

(p I n  t h e  course  of t h e  development prcgram, P i c a t i n n y  

18(1)  B i d . ,  p. 0-6. (2) Convair Rept, 30 Jun 59,  s u b j :  
REDEYE F e a s i b i l i t y  Program F i n a l  Rept,  p. 104. RSIC. (3) REDEYE 
Dev T e s t  P lan ,  ARGMA TP-9, 1 Feb 60,  p. 45. RHA Bx 14-209. (4) 
REDEYE Prog Rept, Jan  60,  p ,  2. F i l e  same. 

"TIR 2-3-681, OCO, J a n  62,  s u b j :  Dev of  GM Whd Sec f o r  
REDEYE, pp. 1-3. ESIC. 



Arsena l  b u i l t  and t e s t e d  warhead c a s i n g s  of s t e e l ,  p l a s t i  Yd t i t a n i u m  a l l o y .  The l a t t e r  m a t e r i a l  was s e l e c t e d  f o r  t h e  XI-45 

warhead, which was 3.24 i n c h e s  long  and weighed about  1 .60  pounds. 

The t i t a n i u m  a l l o y  c a s e  con ta ined  about  0 .8  pound of HTA-3 explo- 

sive-a compound of 49 p e r c e n t  cyclotetramethylenetetranitramine 

(HMX), 29 p e r c e n t  t r i n i t r o t o l u e n e  (TNT), and 22 p e r c e n t  powdered 

aluminum. The s m a l l . s i z e  and weight  of t h e  warhead d i c t a t e d  t h a t  

t a r g e t  p e n e t r a t i o n  be achieved b e f o r e  d e t o n a t i o n  f o r  maximum 

e f f e c t i v e n e s s .  It w a s  des igned t o  p e r f o r a t e  a t  l e a s t  0.375 inch  

of aluminum a t  an m g l e  of 80". A nylon tube  ex tend ing  through 

t h e  e x p l o s i v e  charge  of t h e  warhead a c t e d  a s  a  c o n d u i t  f o r  e l e c -  

t r i c a l  wires running from t h e  missile's power supp ly  t o  t h e  f u z e  

and r o c k e t  motor. 

(U) The o r i g i n a l  XM-804 f u z e  was 1.907 i n c h e s  long and weighed 

about 0.75 pound. It w a s  des igned t o  i n s u r e  t h a t  t h e  m i s s i l e  was 

s a f e  t o  hand le  and use  under a l l  c o n d i t i o n s  from assembly t o  f i r i n g .  

To p r o t e c t  l aunch  ;rea pe rsonne l ,  i t  had a b u i l t - i n  de layed  arming 

of 90 t o  150 f e e t  from p o i n t  of l aunch ,  and an  a c c e l e r a t i o n  sen- 

s i t i v e  s w i t c h  t o  p reven t  motor i g n i t i o n  upon f a i l u r e  of b o o s t e r  

( e j e c t o r )  a c t i v a t i o n .  A c c e l e r a t i v e  f o r c e s  c r e a t e d  by t h e  m i s s i l e  

i n  f l i g h t  caused t h e  f u z e  t o  perform i t s  b a s i c  f u n c t i o n s  of 

i g n i t i n g  t h e  r o c k e t  motor and arming t h e  warhead. When a c c e l e r a -  

t i o n  of t h e  m i s s i l e  w a s  subnormal t h e  f u z e  performed i t s  s a f e t y  

( s e l f - d e s t r u c t )  f u n c t i o n s .  When t h e  f u z e  was armed, an  i n i t i a t i n g  

s i g n a l  was genera ted  upon c o n t a c t  w i t h  t h e  t a r g e t  by one of two 

means. The primary method w a s  an  e l e c t r o m a g n e t i c  d e v i c e  c a l l e d  

a  P e n e t r a t i o n  Impulse Generator  (PIG) f o r  u s e  a g a i n s t  m e t a l l i c  

t a r g e t s .  The secondary method was a n  i n e r t i a l  impact s w i t c h  f o r  

use  a g a i n s t  non-meta l l i c  t a r g e t s  and a s  a  backup t o  t h e  PIG. 
2  0  

20 (1 )  B i d . ,  pp. 3 ,  6-7. (2) REDEYE Dev T e s t  P l a n ,  AFXMA 
TP-9, 1 5  May 60,  p. 72. RHA BX 14-209, (3) REDEYE Prog Repts ,  
Elar - Sep 60. F i l e  same. 



Propuls ion System 

(IJ personnel  s a f e t y  c o n s i d e r a t i o n s  d u r i n g  t h e  launching 

phase d i c t a t e d  a n  unusual t h r u s t  program f o r  t h e  REDJZYE m i s s i l e .  

The d e s i g n  s p e c i f i c a t i o n s  c a l l e d  f o r  a  h igh l e v e l  boost  t h r u s t  

(about 700 l b s . )  f o r  a  nominal per iod of 60 m i l l i s e c o n d s ,  which 

would a c c e l e r a t e  t h e  m i s s i l e  t o  t h e  requ i red  muzzle v e l o c i t y  of 

about 100 f p s  and induce t h e  necessa ry  s p i n  t o  t h e  m i s s i l e  by 

means of canted t a i l  f i n s .  Booster burnout would b e  completed 

whi le  t h e  m i s s i l e  was s t i l l  i n  t h e  launch tube.  The s u s t a i n e r  

motor, d e l i v e r i n g  about 250 pounds of t h r u s t  f o r  5.6 seconds ,  

would n o t  be i g n i t e d  u n t i l  about 0.25 second a f t e r  t h e  m i s s i l e  

emerged from t h e  launch t u b e  and t r a v e l e d  25 f e e t .  This  de lay  

would safeguard t h e  man f i r i n g  t h e  m i s s i l e .  He would n o t  be  

s u b j e c t e d  t o  t h e  h o t ,  h igh v e l o c i t y  r o c k e t  j e t ,  and t h e r e f o r e  

would n o t  have t o  employ e l a b o r a t e  p r o t e c t i v e  c l o t h i n g  o r  d e v i c e s .  

(U)  The d e s i g n  c h a r a c t e r i s t i c s  f o r  t h e  REDEYE p r o p u l s i o n  

system were f i r s t  d e f i n e d  i n  p re l iminary  s t u d i e s  conducted by G D / P  

i n  1956, and l a t e r  r e f i n e d  i n  d e t a i l e d  i n v e s t i g a t i o n s  concluded i n  

1958 a s  p a r t  of t h e  f e a s i b i l i t y  s tudy  program. General  Dynamics, 

wi th  t h e  concurrence of t h e  Army and Marine Corps, s e l e c t e d  t h e  

A t l a n t i c  Research Corporat ion f o r  t h e  development s u b c o n t r a c t  i n  

August 1959. The Phase 11 motor development e f f o r t  began on 

1 September 1959. The i n i t i a l  scope of work under ARC'S subcon- 

t r a c t  c a l l e d  f o r  t h e  d e l i v e r y  of 175 u n i t s  o v e r  an ll-month 

per iod .  Major t a s k s  inc luded  t h e  des ign  and e v a l u a t i o n  of r e i n -  

forced p l a s t i c  and s t e e l  c a s e s ,  b o o s t e r  and s u s t a i n e r  charge 

development, i g n i t i o n  system development, and exper imental  

v e r i f i c a t i o n  of t h e  des ign .  I n  a d d i t i o n  t o  t h e  development of 

a l t e r n a t e  motor c a s e  des igns  by ARC, P i c a t i n n y  Arsenal  des igned 

and developed a? a l t e r n a t e  double-base b o o s t e r  p r o p e l l a n t  g r a i n  

a s  a  backup i n  c a s e  t h e  ARC p r o p e l l a n t  proved t o  be unsafe  f o r  

shou lder  f i r i n g .  Upon completion of s t a t i c  t e s t s ,  t h e  P i c a t i n n y  



d e s i g n  was she lved .  

(U) For t h e  b o o s t e r ,  ARC s e l e c t e d  a  s o l i d  composi te  propel-  

l a n t  of p o l y v i n y l - c h l o r i d e ,  ammonium-perchlorate ( A r c i t e  386M). 

For t h e  s u s t a i n e r  motor,  i t  chose a  s i n g l e ,  end-burning g r a i n  of  

p o l y v i n y l - c h l o r i d e ,  ammonium-perchlorate, composi te  s o l i d  pro- 

p e l l a n t  ( A r c i t e  427B) i n  which l o n g i t u d i n a l  s i l v e r  w i r e s  were 

imbedded t o  i n c r e a s e  t h e  r a t e  of burn ing .  The accompsnying 

i l l u s t r a t i o n  shows t h e  p r o p u l s i o n  system components, mean 

performance c h a r a c t e r i s t i c s ,  and e s t i m a t e d  weigh t s  of t h e  p l a s t i c  

and meta l  c a s e  d e s i g n s .  The t a i l  assembly i n i t i a l l y  proposed f o r  

t h e  m i s s i l e  i s  shown i n  t h e  drawing on page 61; however, many 

d i f f e r e n t  c o n f i g u r ~ t i o n s  were l a t e r  b u i l t  and t e s t e d  b e f o r e  t h e  

proper  r o l l  r a t e  was ach ieved .  

(U) Experiments w i t h  t h e  p l a s t i c  motor c a s e ,  e a r l y  i n  1960, 

were d i s a p p o i n t i n g .  I n  January ,  a  s t a t i c  f i r i n g  of a  s u s t a i n e r  

motor i n  a  p l a s t i c  c a s e  r e s u l t e d  i n  a  bond f a i l u r e  a t  i g n i t i o n  

between t h e  dead p l a t e  and t h e  c a s e .  T h i s  problem was s o l v e d ;  

however, i n  subsequent  s t a t i c  f i r i n g s ,  c a s e  p o r o s i t y  caused more 

f a i l u r e s ,  and emphzsis was s h i f t e d  t o  t h e  s t e e l  motor c a s e .  I n  

t h e  i n t e r e s t  of p o s s i b l e  weight and c o s t  r e d u c t i o n  i n  t h e  produc- 

t i o n  i t em,  work on t h e  a l t e r n a t e  p l a s t i c  d e s i g n  was con t inued  f o r  

a  w h i l e ,  b u t  was e v e n t u a l l y  dropped a s  i m p r a c t i c a l .  

(U) The A t l a n t i c  Research Corpora t ion  completed t h e  b o o s t e r  

motor d e l i v e r i e s  f o r  t h e  i n i t i a l  LTV-1 ( e j e c t o r  on ly )  f l i g h t  

tests i n  March 1960, b u t  r a n  i n t o  f a b r i c a t i o n  d i f f i c u l t i e s  w i t h  

t h e  m e t a l  s u s t a i n e r  motor,  caus ing  a  6-week d e l a y  i n  d e l i v e r y  of 

meta l  p a r t s .  Its s u b c o n t r a c t o r s  were unab le  t o  d e l i v e r  a  c a s e  

t h a t  would w i t h s t a n d  t h e  s u s t a i n e r  t empera tu res  (lOOO°F) and 

p r e s s u r e s  (2700 pounds p e r  s q u a r e  i n c h ) .  Problems then  developed 

w i t h  t h e  motor i n s u l a t i o n ,  r e q u i r i n g  a n  i n c r e a s e  i n  t h e  t h i c k n e s s  

t o  .080 inch .  ARC s u c c e s s f u l l y  s t a t i c  f i r e d  t h e  f i r s t  e n g i n e e r i n g  

model of t h e  complete p r o p u l s i o n  system ( s u s t a i n e r  and b o o s t e r )  
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i n  May 1960. F l i g h t  tests of LTV'S wi th  t h e  complete propuls ion 

u n i t ,  us ing  t h e  modified M-45 gun mount, began i n  June 1960. To 

meet requirements of t h e  NOTS Ammunition Safe ty  Committee f o r  

shoulder  launching a  REDEYE m i s s i l e ,  a  minimum of  459 rounds had 

t o  be  f i r e d  without  a  s e r i o u s  malfunction. This  included both 

s t a t i c  and f l i g h t  tests. 2 1 

Launcher/Gripstock Assembly 

(U) The o r i g i n a l  l auncher /gr ips tock  combination was of t h e  

de tachable  des ign ;  i .e . ,  t h e  g r ip s tock  could be  detached from t h e  

launch tube  and reused. The launch tube ,  i n  which t h e  missile was 

s t o r e d  and shipped, had removable end caps w i th  water-free g l a s s  

s e a l s .  The primary purpose of t h e  e r e c t  image s igh t i i l g  t e l e scope  

mounted on t h e  launch tube was t o  enhance t h e  o p e r a t o r ' s  a b i l i t y  

t o  acqu i r e  and t r a c k  t a r g e t s  and t o  estimate t h e i r  range e a s i l y  

and accu ra t e ly .  Because t h e  REDEYE would be used under a l l  l i g h t  

cond i t i ons ,  a  l e n s  system wi th  h igh  l i g h t  ga ther ing  c h a r a c t e r i s t i c s  

w a s  chosen. The f c c t  t h a t  dawn and dusk a r e  f a v o r i t e  times f o r  

a i r c r a f t  s t r i k e s  made t h i s  reasoning  even more v a l i d .  The gr ip-  

s t ock  contained t h e  e l e c t r o n i c s  and b a t t e r y  pack. Its func t ion  

w a s  t o  s p i n  up t h e  gyro, t e l l  t h e  ope ra to r  when t h e  missile had 

acquired t h e  t a r g e t ,  and provide f o r  i g n i t i n g  t h e  i n t e r n a l  

b a t t e r y  and rocke t  motor squibs .  The launch tube  was designed 

wi th  s u f f i c i e n t  s t r e n g t h  t o  con ta in  an  a c c i d e n t a l  boos te r  

de tona t ion ,  o r  a t  l e a s t  t o  , d e f l e c t  t h e  b l a s t  away from t h e  

opera tor .  Accidental  d i scharge  of t h e  boos t e r  was minimized by 

an  i n t e r l o c k i n g  gr!.p s a f e t y  and a  s a f e t y  p i n  which had t o  be  

removed before  syntem warmup. I n  add i t i on ,  an i n f r a r e d  s i g n a l  

21 (1) REDEYE Dev Tes t  P lan ,  ARGMA TF-9, 1 Feb 60, pp. 21, 49. 
RHA BX 14-209. (2) AMC TIR CD-1, Suppl 111, 3 c t  63. RSIC. (3 )  
ARGMA Diary, 1 Jan  - 30 Jun 60, pp. 83-84. H i s t  Div F i l e .  ( 4 )  
REDEYE Prog Repts,  J an  - Jun 60. RHA Bx 14-209. 
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had t o  be presen t  t o  a l low completion of t h e  f i r i n g  c i r c u i t .  22 

(U) I n  t h e  i n t e r e s t  of increased  r e l i a b i l i t y  and o p e r a b i l i t y ,  

AOMC, wi th  t h e  concurrence of t h e  Marine Corps and CONARC, decided 

t o  r ep l ace  t h e  de tachable  launcher /gr ips tock  combination with t h e  

un i t i zed  system. Use of t h e  de tachable  ( separab le )  assembly would 

reduce system r e l i a b i l i t y  below t h e  minimum s t a t e d  i n  t h e  MC's  and 

p l a c e  s eve re  t echn ica l  r e s t r i c t i o n s  on growth p o t e n t i a l .  While 

ope ra t i on  of t h e  system would be equiva len t  wi th  e i t h e r  t h e  

s epa rab l e  o r  u n i t i z e d  des ign ,  t h e  t i m e  between s h o t s  would be 

about halved wi th  t h e  lat ter  system (19 seconds versus  10.5 

seconds).  The est imated u n i t  c o s t  of t h e  un i t i zed  launcher  was 

$300, i n  c o n t r a s t  t o  $331 f o r  t h e  s epa rab l e  system ($250 f o r  t h e  

g r ip s tock  and scope; $81 f o r  t h e  launch tube) .  Each u n i t i z e d  

launcher  could be  reloaded wi th  a complete REDEYE from 6 t o  10 

times a t  depot and/or  f a c t o r y  l e v e l ;  whereas, a  minimum of 1 

gr ip s tock  pe r  8  missiles would be requi red  f o r  t h e  s epa rab l e  

system. The e x t e r n a l  con f igu ra t i on  was t h e  same f o r  both 

systems . 2 3 

(U) Ear ly  i n  1960, General Dynamics completed de l ive ry  of 

REDEYE s imu la to r s  f o r  use  i n  ope ra t i ons  r e sea rch  tests s i m i l a r  

t o  those  conducted du r ing  t h e  f e a s i b i l i t y  s tudy  program. Weighted 

and balanced t o  resemble t h e  tactical REDEYE, t h e  s imu la to r  de- 

t e c t e d  t a r g e t  i n f r a r e d  r a d i a t i o n  and recorded t h e  o p e r a t o r ' s  

r e a c t i o n  on f i lm .  Marine Corps personnel  performed ex t ens ive  

ope ra t i ons  tests i n  landing  e x e r c i s e s  a t  Camp Pendleton,  

C a l i f o r n i a ,  and Camp Lejeune, North Carol ina.  Addi t iona l  tests 

22 (1) REDRIE Dev Tes t  P lan ,  ARGMA TP-9, 15 May 60, pp. 15 ,  73. 
(2) REDEYE M s l  Sys Plan,  ARGMA MSP 8 ,  15 Feb 60, p. D-5. RHA Bx 
14-209. 

23(1) Mins of REDEYE S tee r ing  Com Mtg, 11 May 60. (2) TT, 
CG, AOMC, t o  CofOrd, e t  aZ., 20 May 60. (3) AOMC H i s t  Sum, 1 Jan  - 
30 Jun  60, p. 40. A l l  i n  H i s t  Div F i l e .  





were conducted a t  t h e  Combat Development Exper imentat iou Cente r ,  

F o r t  Ord, C a l i f o r n i a .  These tests showed t h a t  t h e  REDEYE could 

be  opera ted  e f f e c t i v e l y  by t h e  average s o l d i e r .  
2  4  

Development T e s t  Program-1960 - 

(U) General  Dynamics began t h e  REDEYE development f l i g h t  

t e s t s  on s c h e d u l e ,  i n  March 1960, b u t  w a s  unable  t o  complete t h e  

260-round program by t h e  December 1960 t a r g e t  d a t e  because  o f  

t e c h n i c a l  d i f f i c u l t i e s .  A t  t h e  end of December, o n l y  85 of t h e  

scheduled tests had been completed,  many of them w i t h  d i s a p p o i n t -  

i n g  r e s u l t s  t h a t  c o n t r a d i c t e d  t h e  conc lus ions  drawn from t h e  

f e a s i b i l i t y  demons t ra t ion  f i r i n g s .  A s  s t a t e d  e a r l i e r ,  t h e  con- 

t r a c t o r  development f l i g h t  tests were  conducted a t  NOTS, us ing  

t h e  modified M-45 gun mount. 

LTV-1 F i r i n g s  

(U) The pr imary o b j e c t i v e s  of t h e  LTV-1 f i r i n g s  were t o  

e v a l u a t e  p r o p u l s i o n  system performance and i n v e s t i g a t e  launch and 

i n - f l i g h t  r o l l  r a t e  h i s t o r i e s  and system aerodynamic q u a l i t i e s .  

The f i r s t  1 0  LTV-1 m i s s i l e s ,  f i r e d  on 24 and 31 March 1960, were 

equipped on ly  w i t h  t h e  b o o s t e r .  F l i g h t  tests of  rounds w i t h  t h e  

complete p r o p u l s i o n  system ( b o o s t e r  and s u s t a i n e r  motor) were 

de layed  by t h e  t e c h n i c a l  d i f f i c u l t i e s  encountered i n  developing * 
t h e  s u s t a i n e r  motor. They began on 24 June  1960 and were com- 

p l e t e d  on 20 September 1960, w i t h  a  t o t a l  of 33 f i r i n g s .  The 

remaining seven rounds were r e s e r v e d  f o r  l a t e r  use .  Two of them 

were expended, !.n November 1960, i n  s p e c i a l  tests of a new t a i l  

f i n  d e s i g n ,  b r i n g i n g  t h e  t o t a l  LTV-1 f i r i n g s  i n  1960 t o  45-10 

w i t h  b o o s t e r  o n l y  and 33 w i t h  t h e  complete p r o p u l s i o n  system.  

* 
See above,  pp. 67, 69. 

2 4 ~ ~ ~ ~ ~  Diary ,  1 J a n  - 30 Jun  60,  p. 83. 



(U) Eighteen of t he  35 f i r i n g s  were successfu l ,  11 p a r t i a l l y  

successfu l ,  and 6 unsuccessful.  Four of t he  s i x  unsuccessful  

f l i g h t s  were a t t r i b u t e d  t o  s u s t a i n e r  motor d i f f i cu l t i e s - th ree  

blew up a t  o r  imnediately a f t e r  launch with no da t a  obtained and 

one was marred by a forward c losure  f a i l u r e  a t  sus t a ine r  i g n i t i o n ,  

with the  case  blown backward. The o the r  two unsuccessful f i r i n g s  

were s p e c i a l  tests made i n  November t o  i n v e s t i g a t e  aerodynamic 

s t a b i l i t y  with shrouds placed between t h e  t a i l  f i n s .  Of t h t  11 

p a r t i a l l y  successfu l  f i r i n g s ,  9 exhib i ted  e r r a t i c  behavior because 

of improper missile r o l l  r a t e s  and 2 were marred by s u s t a i n e r  

motor trouble-1 blew up about 5 seconds a f t e r  launch and the  

o ther  f a i l e d  t o  i g n i t e  a f t e r  normal boost. The average maximum 

launch ve loc i ty  was l o w  a t  85 f p s ;  however, t h e  LTV-1's weighed 

17.2 lb s . ,  compared t o  t he  16 l b s .  requi red ,  which would provide 

the  des i red  launch ve loc i ty  of 100 fps .  The maximum f l i g h t  

ve loc i ty  w a s  s l i g h t l y  above the  predic ted  1,980 f p s ,  wi th  values 

averaging 2,025 fps .  

(U) Miss i le  r o l l  r a t e  con t ro l  posed one of t he  most d i f f i c u l t  

t echnica l  problems of any encountered i n  REDEYE development. 

F l igh t  t e s t s  conducted during the  f e a s i b i l i t y  demonstration had 

ind ica ted  t h a t  t h e  des i red  launch and i n - f l i g h t  r o l l  r a t e  could 

be achieved by means of canted booster  nozzles and t a i l  f i n s .  

But t h i s  t a i l  design s t a r t e d  giving t roub le  a t  the  very o u t s e t  of 

t he  development t e s t  f i r i n g s  i n  March.1960, when 4 of t he  10 LTV-1 

ejector-only rounds became uns tab le  immediately a f t e r  launch be- 

cause of low r o l l  r a t e s .  A subsequent i nves t iga t ion  revealed t h a t  

the  low r o l l  r a t e s  were caused by t h e  impingement of booster  ex- 

haust gases on the  t a i l  f i n e .  I n  May 1960, General Dynamics 

reported t h a t  t he  problem had been solved by the  add i t i on  of 

b l a s t  d e f l e c t i o n  vanes near  t h e  booster  nozzles.  Despite t he  

successfu l  labora tory  t e s t s  lead ing  t o  t h i s  conclusion, t he  new 

conf igura t ion  f a i l e d  t o  produce t h e  des i r ed  r e s u l t s .  I n  June and 



J u l y ,  s i x  LTV-1 rounds became uns t ab l e  s h o r t l y  a f t e r  launch and 

executed v i o l e n t  maneuvers. Use of  t he  b l a s t  d e f l e c t o r s  was 

dropped i n  J u l y ,  when an a n a l y s i s  of t e s t  d a t a  showed t h a t  t h e  

d e f l e c t o r  vanes caused t h e  e j e c t o r  motor gases  t o  deform t h e  t a i l  

f i n s ,  i nc reas ing  t h e  can t  angle  and impart ing excess ive  i n - f l i g h t  

r o l l  r a t e s  a s  high a s  100 r evo lu t ions  per  second ( r p s ) .  Fur ther  

des ign  changes notwithstanding,  improper r o l l  r a t e s  continued to  

cause random f a i l u r e s  i n  LTV-1, LTV-lB, and GTV f i r i n g s  during 

the  next 4  months. The sea rch  f o r  an optimum t a i l  conf igura t ion  

t h a t  would impart t h e  des i r ed  launch r o l l  r a t e  without  degrading 

t h e  i n - f l i g h t  r o l l  r a t e  was s t i l l  i n  progress  a t  t h e  end of 1960. 

(U) The problem wi th  motor case rup tu re s  during t h e  LTV-1 

f i r i n g s  was l a t e r  solved by an improved method of bonding t h e  

rocke t  motor i n h i b i t o r  and t h e  i n t roduc t ion  of a  one-piece case 

of H-11  steel. However, t h e  test r e s u l t s  i nd i ca t ed  a  s u s t a i n e r  

i g n i t i o n  problem. I n  e i g h t  LTV-1 rounds which exh ib i t ed  otherwise 

s a t i s f a c t o r y  performance, t h e  s u s t a i n e r  i g n i t i o n  de lay  t i m e  was 

considerably s h o r t s r  than t h e  des i r ed  0.25 second, t h e  va lues  

ranging from 0.14 t o  0.19 second. I n  another  LTV-1 round and two 

of t h e  LTV-15 rounds, t h e  s u s t a i n e r  motor f a i l e d  t o  i g n i t e  a f t e r  

normal boost  owing t o  a  l a c k  of c u r r e n t  t o  t h e  squibs .  

LTV-1B F i r i n g s  

( U )  The LTV-1B programed maneuver f l i g h t  tests,  which were 

t o  have been completed dur ing  t h e  per iod  May 1960 t o  September 

1960, began on 24 August and were y e t  incomplete a t  t h e  end of 

December, w i th  on ly  20 of t h e  scheduled 50 rounds f i r e d .  Eleven 

of t h e  20 rounds succes s fu l ly  executed programmed maneuvers, 

3 were p a r t i a l l y  succes s fu l ,  and 6 were unsuccessful .  Of t h e  s i x  

f a i l u r e s ,  t h e  s u s t a i n e r  motor f a i l e d  t o  i g n i t e  i n  two rounds, one 

followed a  b a l l i s t i c  t r a j e c t o r y  because of an i n t e r n a l  w i r ing  

f a i l u r e ,  and one became uns t ab l e  3 t o  4  seconds a f t e r  launch. 



One of t h e  three  p a r t i a l l y  successfu l  rounds exhibi ted e r r a t i c  

behavior and two f a i l e d  t o  follow programmed maneuvers, although 

motor performance was s a t i s f a c t o r y .  

GTV-2 F i r ings  

(U) The G T V ' s  were complete mi s s i l e s  employing both guidance 

and con t ro l  s e c t i o ~ s .  Because of t h e  problems encountered i n  

developing the  s u s t a i n e r  motor and f a i l u r e  of the  booster  t o  

impart t he  des i red  s p i n  r a t e  t o  t he  m i s s i l e ,  t he  i n i t i a t i o n  of 

GTV-2 f i r i n g s  was delayed from June t o  23 September 1360. A t  t he  

end of December 1960, only 20 of t he  160 scheduled rounds had been 

f l i g h t  t e s t e d  a t  NOTS (19 of them Group 1A and the  l a s t  one Group 

11).  The t a r g e t  drones used f o r  t hese  f i r i n g s  was t h e  KD2R5 

augmented with 702A f l a r e s  t o  provide an in f r a red  source. The 

drones were f l y i n g  a t  speeds ranging from 85 t o  160 knots  and an 

a l t i t u d e  of about 3,750 f e e t .  

( U )  I n  these  t e s t s ,  performance d i f f i c u l t i e s  with the  rocket  

motor gave way t o  problems wi th  the  I R  seeker.  The t e s c  ob jec t ives  

were d e f i n i t e l y  achieved i n  only 8 of t he  20 f i r i n g s .  Two o the r  

t e s t s  appeared t o  be successfu l ,  bu t  d e f i n i t e  r e s u l t s  could not be 

determined because the  miss d i s t ance  ind ica to r  i n  t he  t a r g e t  drone 

malfunctioned. Two of t h e  e i g h t  rounds scored d i r e c t  h i t s  on the  

t a r g e t  drone. The f i r s t  REDEYE m i s s i l e  t o  phys ica l ly  i n t e r c e p t  a 

t a r g e t  was GTV Round 14,  f i r e d  on 29 November 1960. It acquired 

the  I R  s i g n a l  a t  launch, guided f o r  6.3 seconds, and in t e rcep ted  

the  100-knot drone a t  an a l t i t u d e  of 3,70G f e e t .  The second 

i n t e r c e p t  came on 21 December 1960, when Round 19 in t e rcep ted  the  

125-knot t a r g e t  a t  an a l t i t u d e  of 3,750 f e e t .  

(U) Booster and s u s t a i n e r  motor performance was s a t i s f a c t o r y  

i n  a l l  20 f i r i n g s ;  however, i n  1 round, f i r e d  on 21 October, t he  

Teflon wedges used t o  hold the  m i s s i l e  i n  p lace  f a i l e d  t o  r e l e a s e  

and both propulsion u n i t s  burned i n  t h e  launch tube. (This,  



i n c i d e n t a l l y ,  was one of  t h e  s a f e t y  hazards  t h a t  had t o  be com- 

p l e t e l y  overcome before  a t tempting a shoulder  f i r i n g  of t h e  

REDEYE.) Of t h e  remaining n ine  unsuccessful  f i r i n g s ,  one was 

a t t r i b u t e d  t o  a f i r i n g  pu lse  f a i l u r e ,  one t o  l o s s  of t e lemet ry  a t  

launch, and t h e  o the r  seven t o  t h e  l o s s  of I R  s i g n a l ,  aerodynamic 

i n s t a b i l i t y ,  and/or  d e f i c i e n t  canard ac t i on .  The cont inu ing  r o l l  

r a t e  problem was p a r t i c u l a r l y  n o t i c e a b l e  i n  Rounds 9 and 13 ,  t h e  

former execut ing a s eve re  r i g h t  maneuver a t  4.6 seconds and the  

l a t t e r  s t a r t i n g  a corkscrew maneuver a f t e r  guiding f o r  6 seconds. 

The guidance and c o n t r o l  problems were c h i e f l y  concerned wi th  

t he  non-linear a u t o p i l o t ;  e l e c t r o n i c  n o i s e  i n  t h e  I R  seeker  (a  

s ignal- to-noise  r a t i o  of  611 achieved a g a i n s t  t h e  des i r ed  r a t i o  

of 1011); and t h e  aerodynamic e f f e c t s  of  rocke t  motor burnout 

which produced erroneous guidance commands because of t h e  var ia -  

t i o n  i n  acce l e r a t i ons .  

(U) One of t h e  f i r s t  c o r r e c t i v e  measures taken was t h e  

replacement of t h e  non-linear a u t o p i l o t  wi th  a l i n e a r  design t o  

improve missile t r a j e c t o r y .  To reduce e l e c t r o n i c  no i se  i n  t h e  

seeker  and thereby improve s e n s i t i v i t y  and t r ack ing  c a p a b i l i t y ,  

General Dynamics and Ph i l co  decided t o  add an Automatic C e l l  Bias 

(ACB) c i r c u i t  and h synchronous f i l t e r .  Also, a K-Beta (KB) 

c i r c u i t  was added t o  t h e  guidance c o n t r o l  s e c t i o n  t o  counter  t he  

erroneous commands induced by rocke t  motor burnout.  Drawings of 

t he se  des ign  modi f ica t ions  and of t h e  l a t e s t  t i l t e d  o f f s e t  t a i l  

con f igu ra t i on  were n o t  r e l ea sed  u n t i l  A p r i l  1961, making i t  

necessary  t o  extend t h e  d e l i v e r y  schedule  f o r  t a c t i c a l  p ro to types .  
2 5 

25 (1) CD/P Tech Memo 360-287, 30 Jun 61, sub j  : REDEYE Rkt M t r  
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The Abortive FY 1961 Procurement Program 

(U) Despite t he  technica l  problems being encountered i n  mid- 

1960 and the  r e s u l t a n t  3-month s l ippage  i n  the development t e s t  

program, ARGMA proceeded with t h e  t r a n s i t i o n  from R&D t o  produc- 

t i o n ,  a s  planned. The Agency e f f ec t ed  the  preliminary r e l ea se  t o  

i n d u s t r i a l  i n  Ju ly  1960 and programmed FY 1961 PEMA funds t o  begin 

production with the  in t e r im  design r e l ease  i n  October 1960. On 

18 August 1960, t5e  REDEYE m i s s i l e  system was c l a s s i f i e d  a s  Limited 

Production (LP). A t  t he  same time, p lans  were formulated f o r  FY 

1961 procurement of 1,700 m i s s i l e s  a t  a t o t a l  estimated cos t  of 

$11.8 mi l l i on ,  including engineering se rv i ces ,  too l ing ,  and 

f ab r i ca t ion .  This represented an est imated program u n i t  cos t  of 

about $6,900, but  t he  u n i t  cos t  i n  quant i ty  procurement f o r  FY 

1965 was expected t o  drop t o  $1,300. The u n i t  cos t  of the  .50- 

c a l i b e r  heavy-barrel machine gun was $772 and the  M62 mount, $281. 

However, replacement of t he  machine gun with the  REDNE would pro- 

v ide  an inca l cu lab le  improvement i n  k i l l  p robab i l i t y  and the re fo re  

was considered t o  be we l l  worth the  added cos t .  
26 

(U) I n  view of t h e  3-month s l ippage  i n  t he  R&D t e s t  program, 

which delayed t h e  i n i t i a t i o n  of GTV-2 f i r i n g s  t o  23 September 1960, 

AOMC recommended, i n  mid-September, t h a t  the  i n d u s t r i a l  e f f o r t  be 

defer red  u n t i l  a f t e r  t h e  REDEYE m i s s i l e  had been successfu l ly  

demonstrated aga ins t  a i r c r a f t - t ype  t a r g e t s  and t h a t  the  i n i t i a l  

i n d u s t r i a l  d e l i v e r i e s  be reduced from those o r i g i n a l l y  planned. 

The propoeed a l t e r n a t e  plan ca l l ed  f o r  t he  i n i t i a t i o n  of indus- 

t r i a l  ac t ion  by l a t e  December o r  e a r l y  January 1961, i f  t he  GTV-2 

f i r i n g s  were successfu l  and no f u r t h e r  s l ippage  occurred i n  the 

R&D program. The e x i s t i n g  FY 1961 production plan c a l l e d  f o r  

1,790 rounds t o  be de l ivered  i n  9 months, with i n i t i a l  de l ivery  



t o  be 55 rounds per  month and the  maximum output  r a t e  of 1,000 

rounds per  month t o  be reached i n  11 months. Under t h e  proposed 

a l t e r n a t e  plan,  FY 1961 procurement would be about 900 rounds 

de l ivered  over  a 12-month per iod ,  with i n i t i a l  d e l i v e r y  t o  begin 

i n  January 1962 a t  t he  r a t e  of 30 per  month and the  maximum out- 

put of'1,OOO rounds per  month t o  be a t t a i n e d  i n  20 months. The 

Ordnance Support Readiness Date of November 1962 would not  be 

a f f ec t ed .  

(U) These recommended changes i n  the  production r a t e  were 

predica ted  on development of t he  two-color I R  seeker ,  which would 

be needed t o  meet f u l l  requirements of t h e  REDNE sysrem. Pre- 

l iminary eva lua t ion  ind ica t ed  t h a t  t h e  new seeker  would provide 

an increased d i sc r imina t ion  c a p a b i l i t y  aga ins t  t a r g e t s  with 

l imi ted  i n f r a r e d  r ad ia t ion .  I f  succes s fu l ,  i t  would no t  be 

ready f o r  product ion r e l e a s e  i n  time t o  appear i n  t he  f i r s t  

product ion models of t h e  REDNE, bu t  would have t o  be phased i n  

sometime during the  FY 1962 procurement per iod.  With the  proposed 

procurement of a smaller FY 1961 quan t i t y ,  a reduct ion  i n  t he  

i n i t i a l  de l ive ry ,  and a slower build-up r a t e ,  improvements evolv- 

ing  from an  i n d u s t r i a l  engineering e f f o r t  could be  evaluated and 

phased i n t o  product ion,  thus de l ive r ing  less rounds without  

improvements and more with b e t t e r  performance c a p a b i l i t y .  
27 

(U) While awaiting a c t i o n  on t h e  a l t e r n a t e  product ion p l an ,  

ARGMA e f f e c t e d  the  in t e r im  des ign  release t o  product ion on 14 

October 1960, bu t  defer red  t h e  engineering r e l e a s e  f o r  procure- 

ment u n t i l  December, when f u r t h e r  GTV-2 demonstration t e s t s  

would be completed. Because of  t h i s  de lay  and admin i s t r a t i ve  

leadt ime cons idera t ions ,  t h e  Agency, i n  e a r l y  November, requested 

t h a t  l e t t e r  o rde r  a u t h o r i t y  be  provided so  t h a t  c o n t r a c t s  could 

2 7 ~ t r ,  CG, AOMC, t o  CofOrd, 14 Sep 60, subj :  Recmd Changes 
i n  t he  REDEYE Pdn Program. H i s t  Div F i l e .  



be issued a t  any t i m e  a f t e r  15 December. The items t o  be procured 

i n  the  i n i t i a l  FY 1961 buy included 810 missiles and 9 months of  

engineer ing se rv i ce s  e f f o r t .  28 

(U) The rev ised  Army Materiel Control Program (AMCP) of  

September 1960 ind i ca t ed  an  enormous inc rease  i n  program cos t  over 

t h a t  p ro jec ted  i n  t h e  Ju ly  1959 AMCP. The e s t ima te  f o r  t h e  t o t a l  

program ( inc ludine  engineer ing,  t oo l ing ,  and f a b r i c a t i o n )  in- 

creased from $11,347,000 f o r  t h e  o r i g i n a l  1700-missile program, t o  

$12,470,000 f o r  t h e  reduced f i r s t - y e a r  buy of 810 mi s s i l e s .  The 

program u n i t  cos t  increased from $6,936 t o  $15,400, and t h e  e s t i -  

mated u n i t  hardware c o s t  from $4,680 t o  $7,432. 29 

(U) The i n i t i a l  response t o  AOMC's a l t e r n a t e  production plan 

w a s  very disappoint ing.  Unof f i c i a l l y ,  CONARC had a l ready  voiced 

i ts  disapproval  before  t h e  recommendation ever  l e f t  AOMC Head- 

qua r t e r s .  Then, on 9 November, t h e  Chief of Ordnance s e n t  word 

t h a t  t h e  Marine Corps was withholding i t s  support  of FY 1961 

REDEYE procurement because of t h e  l a r g e  i nc rease  i n  u n i t  c o s t .  
30 

* 
I n  a b r i e f i n g  t o  r ep re sen t a t i ve s  of OCO, on 29 November 1960, 

ARGMA personnel ou t l i ned  t h e  c u r r e n t  s t a t u s  of t h e  prcgram, 

r e s t a t e d  t he  purpose and o b j e c t i v e  of t h e  recommended a l t e r n a t e  

production plan,  and reviewed t h e  program funding requirements 

and c o s t  t rends .  With regard  t o  t h e  l a t t e r ,  they s t a t e d  t h a t  t he  

t o t a l  development cos t  through FY 1961 amounted t o  s l i g h t l y  l e s s  

* 
The same b r i e f i n g  was given t o  USMC on 30 November, t o  CONARC on 
1 December, and t o  DA S t a f f  on 2 December 1960. 

2 8 ~ ~  ORDXR-1-162, ARGMA Indus Ops, 2 Nov 60, sub j  : Req f o r  
L t r  Contr Auth, w TT ORDXR-1HF'-1356, CG, AOMC, t o  CofOrd, 4 Nov 
60. H i s t  Div F i l e .  
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than $21 mi l l i on ,  t h a t  t h e  development program would be  completed 

i n  December 1961 wi th  FY 1961 funds, and t h a t  no improvement pro- 

gram was being considered except t h e  two-color seeker .  The bas i c  

reason f o r  t h e  l a r g e  i nc rease  i n  system c o s t ,  they s a i d ,  was t h a t  

"more i s  now known about t h e  system than was known 1!i years  ago." 

Summarizing the  p re sen t a t i on ,  COL John G. Z i e r d t ,  t h e  Commander 

of ARGMA, s a i d :  

REDEYE i s  a very i n t r i c a t e  missile system. In s p i t e  of i t s  
s i z e  and the  s i m p l i c i t y  of i ts  opera t ion ,  t h e  system r e q u i r e s  an 
a p p l i c a t i o n  of technology which pushes t h e  p re sen t  s t a t e  of t he  
a r t .  There have been se tbacks ,  however, ARGMA i s  s t r i v i n g  t o  
overcome t h e  d i f f i c u l t i e s  by us ing  those  means a t  our d i sposa l  
t o  minimize any a d d i t i o n a l  t e c h n i c a l  o r  admin i s t r a t i ve  hinderance 
t o  t h e  program. 

The system must be  s a f e  and r e l i a b l e  and consequent ly ,  i t  i s  
no t  going t o  be  as inexpensive as prev ious ly  conceived. Fu r the r ,  
i t  should be  emphasized t h a t  Ordnance is  t ak ing  a c a l c u l a t e d  r i s k  
i n  procuring t a c t i c a l  hardware p r i o r  t o  t h e  completion of system 
s a f e t y  q u a l i f i c a t i o n .  

It has been shown t h a t  I n d u s t r i a l  e f f o r t  is scheduled t o  
begin by January 1961. However, a d d i t i o n a l  tests and f i r i n g s  
must be made f o r  f u r t h e r  a n a l y s i s  of system performance t o  de t e r -  
mine t he  a d v i s a b i l i t y  of proceeding wi th  I n d u s t r i a l  e f f o r t  a s  
planned. I f  t h e r e  a r e  f u r t h e r  de l ays  i n  development, t he  Indus- 
t r i a l  Program w i l l  l i kewi se  be  delayed. 

It is  f e l t  t h a t  t h e  Ordnance Corps, through AOMC and ARGMA, 
is  proceeding adequately t o  develop, produce, and maintain a 
h igh ly  e f f e c t i v e  weapon system despe ra t e ly  needed today by our 
Army and Marine Corps Combat Forces.  Our optimism is  no t  b l i nd  
but  i s  pred ica ted  upon a sound program u t i l i z i n g  t h e  b e s t  i n  
development engineer ing,  product ion know-how, and suppor t  
procedures. 3 l  

(U) A t  f i r s t ,  i t  appeared t h a t  t h e  b r i e f i n g  had d i s p e l l e d  a l l  

ob j ec t i ons  t o  t h e  recommended procurement plan. But, i n  t h e  next 

few weeks, t h e  program s u f f e r e d  a series of  r e v e r s a l s  which l e d  t o  

3 1 ~ ~ ,  AOMC Con Ofc t o  Distr, 6 Dec 60, sub j  : Mins of REDEYE 
Wpn Sys Mgr's Rept. H i s t  Div F i l e .  



major changes in development and production schedules. On 15 

December, the Chief of Ordnance notified the ARGMA Commander that 

the Deputy Chief of Staff for Logistics (DCSLOG) had returned the 

Agency's request for letter order authority covering FY 1961 pro- 

curement, pending completion of action by the Materiel Requirements 

Review h omit tee.^^ At about the same time, REDEYE engineers at 

ARGMA reviewed the results of GTV-2 flight tests and concluded 

that a sufficient confidence level to warrant release of hardware 

for production would not be reached until completion of the guided 

flights on 31 March 1961. The Agency Commander, on 21 December 

1960, reconmended that hardware procurement be deferred until 

1 April 1961, but urged that the industrial engineering services 

effort be initiated in January 1961, as planned, in order to pave 

the way for industrial production and to minimize the chances of 

a slippage in the Ordnance Readiness Date. 
33 

(U) Nine days later, all hope of initiating industrid action 

in FY 1961 had completely vanished. With the test objectives 

definitely achieved in only 8 of the 20 GTV-2 rounds fired through 

21 December, the Materiel Requirements Review Committee recommended 

that the FY 1961 REDEYE procurement program be cancelled.. On 30 

December, the DA Staff approved this recommendation and CONARC 

undertook a study to determine whether or not the program should 

be initiated in FY 1962. 34 

3 2 ~ ~  ORDIZ-AR 12-244, CofOrd to CO, ARGMA, 15 Dec 60. His? 
Div File. 

3 3 ~ ~  ORDXR-1-260, 19 Dec 60, subj : Ream for the REDNE Pro- 
gram, w TT ORDXR-IH-1744, CG, AOMC, to CofOrd, 21 Dec 60. Hist 
Div File. 

3 4 ~ ~  ORDIZ-AR 12-259, ColCOrd ta CG, AOMC, 30 Dec 60. Hist 
Div File. 



CHAPTER V 

ENGINEERING DESIGN REFINEMENT (U) 

(U) The f i r s t  ha l f  of CY 1961 thus found t h e  REDEYE Commodity 

Manager c l o s e l y  observing the  proof t e s t s  of system design r e f ine -  

ments, surveying the damage done by deferment of FY 1961 procure- 

ment, and r ev i s ing  the  RDTE and PEMA schedules accordingly.  With 

unsolved t echn ica l  problems s t i l l  plaguing the  con t r ac to r  a t  t h e  

end of January, major changes were made i n  key t a r g e t  da t e s .  The 

completion d a t e  f o r  con t r ac to r  guidance t e s t  f i r i n g s  (which had 

been extended from December 1960 t o  31 March 1961) w a s  s l i pped  t o  

31 May, and the  system demonstration ( f u l l  propulsion,  o f f -  

shoulder  f i r i n g s )  and Design Release Inspec t ion  (DRI) were ex- 

tended from Apr i l  t o  June 1961. The in t e r im  r e l e a s e  t o  product ion 

was scheduled f o r  J u l y  1961 and the  f i n a l  product ion r e l e a s e  f o r  

December 1961. A subsequent r e v i s i o n  extended the  i n i t i a t i o n  of 

i n d u s t r i a l  e f f o r t  ( i n t e r im  r e l e a s e )  from J u l y  t o  1 October 1961, 

the  necessary funds f o r  an engineering s e r v i c e s  con t r ac t  and 

production con t r ac t  t o  be provided by t h a t  da t e .  The de l ive ry  of 

i n d u s t r i a l  prototype hardware was scheduled t o  begin i n  October 

1962, followed by i n i t i a l  t a c t i c a l  hardware d e l i v e r i e s  i n  August 

1963. The Ordnance Readiness Date w a s  extended from November 1962 

t o  November 1963.' 

(U) I n  l a t e  March, t h e  system demonstration w a s  moved back 

from June t o  e a r l y  J u l y  1961, because of a de lay  i n  rocke t  motor 

d e l i v e r i e s  f o r  s a f e t y  q u a l i f i c a t i o n  t e s t s .  Since system 

'(1) TT ORDXR-RHA-30, CG, AOMC, t o  CofOrd, 31 Jan  61. (2) 
SS ORDXR-1-201, 7 Apr 61, subj :  REDEYE Ord Readiness Date, w L t r ,  
CG, AOMC, t o  CofOrd, 14 Apr 61, sub j :  same. Both i n  H i s t  Div F i l e .  



demonstration hardware would have t o  be a v a i l a b l e  fo r  t h e  D R I ,  

t h i s  exe rc i s e  was rescheduled from June t o  24-28 Ju ly  1961. 
2 

Then, i n  l a t e  June, a s  pressure  was appl ied  t o  meet t h i s  heavy 

Ju ly  schedule,  t h e  ARGMA Commander concluded t h a t  one of t he  two 

a c t i v i t i e s  would have t o  be c u r t a i l e d  because of tb l i m i t e d  

con t r ac to r  personnel  ava i l ab l e .  On 26 June, t he  Mi l i t a ry  

Requirements Review Committee decided t o  recommend production of 

t h e  REDEYE t o  t h e  DA S t a f f ,  sub j ec t  t o  t h e  achievement of a 

phys ica l  t a r g e t  i n t e r c e p t  wi th  a shoulder-launched missile. To 

a s su re  a success fu l  t a r g e t  i n t e r c e p t  by mid-August 1961 and thus 

obvia te  another delay i n  t h e  i n d u s t r i a l  pr,ogram, i t  was e s s e n t i a l  

t h a t  General Dynamics concent ra te  all a v a i l a b l e  engineering man- 

power on t h e  system demonstration task.  Consequently, t h e  DRI 

was postponed t o  10-11 August 1961. The da t e s  se t  f o r  t he  in te r im 

r e l e a s e  ( 1  October) and t h e  Design Release Review (3-4 October) 

were unchanged. 
4 

Compromise i n  t h e  M c ' s  

(U) Meanwhile, i t  became apparent from a v a i l a b l e  f l i g h t  t e s t  

and labora tory  d a t a  t h a t  t h e  REDEYE system proposed f o r  i n i t i a l . .  

production wi th  FY 1962 funds would be unable t o  meet c e r t a i n  

performance requirements. Although des ign  modi f ica t ions  i n  t he  

guidance and c o n t r o l  s e c t i o n  g r e a t l y  enhanced system performance 

c a p a b i l i t i e s ,  i t  was recognized e a r l y  i n  1961 t h a t  f u r t h e r  re- 

finements would be necessary t o  f u l f i l l  a l l  of t he  MC's .  The 

l i m i t a t i o n s  inheren t  i n  t h e  REDEYE missile were t h e  product of 

2(1)  L t r ,  CG, AOMC, t o  Cdr, ARGMA, 27 Mar 61, sub j :  DRI  
REDEYE, w 1st Ind, Cdr, ARGMA, t o  CG, AOMC, 3 Apr 61. (2) SS 
ORDXR-CW-21, 31 Mar 61, sub j :  same. Both i n  Hist Div F i l e .  

3 ~ ~ ,  Cof Ord t o  CG, AOMC, 7 J u l  61. B i s t  Div F i l e .  

4~~ ORDXR-R-682, 30 Jun 61, subj  : D R I  REDEYE, w L t r ,  Cdr, 
ARGMA, t o  CG, AOMC, 30 Jun 61, sub j :  same. H i s t  Div F i l e .  



t h r ee  b a s i c  shortcomings: i t  could not  go f a s t  enough, i t  could 

not  maneuver soon enough, and i t  could no t  d i sc r imina te  we l l  

enough. A sununary of the  c a p a b i l i t i e s  and l i m i t a t i o n s  predic ted  

f o r  t h e  production system fol lows.  

Performance: Target speeds of from 0 t o  600 knots  were 
required;  however, t h e  system would be e f f e c t i v e  only aga ins t  
t a r g e t s  up t o  400 knots ,  a t  s l a n t  ranges from 2,000 t o  t h e  requi red  
4,100 meters ,  t o  a l t i t u d e s  i n  excess  of t h e  des i r ed  9,000 f e e t ,  and 
maneuvering a t  6  g ' s  wi th in  t h e s e  envelopes. 

(U) Type Targets :  The major i ty  of t h e  requi red  t a r g e t s  had 
s u f f i c i e n t  r a d i a n t  i n t e n s i t y  t o  permit engagement a t  maximum 
e f f e c t i v e  range through most aspec t  angles .  - Those t a r g e t s  of t he  
OQ-19 and L-19 type could be engaged a t  reduced ranges. A severe  
system degradat ion would occur ,  however, when e i t h e r  c e l e s t i a l  o r  
t e r r e s t r i a l  background was of s u f f i c i e n t  r a d i a n t  i n t e n s i t y  t o  
ove r r ide  t h e  t a r g e t  s igna l .  This would occur l a r g e l y  with those 
t a r g e t s  of reduced i n t e n s i t y ,  such a s  small  h e l i c o p t e r s ,  l i a i s o n  
a i r c r a f t ,  and a t  c e r t a i n  a spec t s  of l a r g e r  a i r c r a f t .  

K i l l  P robab i l i t y :  (Required 0.5) Although s u f f i c i e n t  
da t a  had no t  been accumulated f o r  a  very accu ra t e  e s t ima te ,  i t  
was predic ted  t h a t  a  c i r c u l a r  probable e r r o r  of 6  f e e t  would be 
a t t a i n a b l e .  (The s ingle-shot  k i l l  p r o b a b i l i t y  was l a t e r  es tab-  
l i s h e d  a t  0.3 aga ins t  high-performance j e t  a i r c r a f t  and 0.5 
aga ins t  o the r  a i r c r a f t  w i th in  s p e c i f i e d  speeds, a l t i t u d e s ,  and 
ranges. ) 

-*.- 
(U) System Weight: The completerproduction system (mis s i l e  

and launcher)  was expected t o  weigh about 22 pounds, 2  pounds 
more than t h e  maxim& s t a t e d  i n  the MC's. The b igges t  contr ibu-  
t o r s  t o  t he  increased  weight over  t h e  19.6-lb. engineering model 
was t h e  s t e e l  motor ca se  and more complex launching system. (The 
weight of t h e  t a c t i c a l  system l a t e r  increased  t o  29.3 pounds, bu t  
t h i s  was no t  considered jud ic ious  cause f o r  r e j e c t i o n  f o r  m i l i t a r y  
use. > 

(U) To e l imina te  t h e  shortcomings i n  t h e  system and f u l f i l l  

a l l  u se r  requirements,  f i v e  b a s i c  des ign  ref inements  would be 

required.  Three of t hese  d e a l t  wi th  improvements i n  maneuvera- 

b i l i t y :  a  hemicone i n f r a r e d  dome t o  reduce drag;  an  optimum 

launch lead  ang le  t o  reduce requi red  maneuvers; and a  dua l  t h r u s t  

rocket  motor t o  improve m i s s i l e  v e l o c i t y  and e f f e c t i v e  i n t e r c e p t  



range. To improve d iscr imina t ion  aga ins t  background and t a r g e t s  

of low rad ian t  i n t e n s i t y ,  t h e  spectrum of seeker  operat ion would 

be changed t o  e i t h e r  a cooled de t ec to r  o r  the two-color seeker  

( the  bas i c  systerr, used an uncooled lead  s u l f i d e  de t ec to r ) .  

Terminal guidance accuracy would be improved by using v a r h l e  

incidence ( ins tead  of f ixed)  canards. It was est imated t h a t  the  

design, f ab r i ca t ion ,  t e s t ,  and evaluat ion of these  refinements 

would r equ i r e  a minimum of 24 months and RDTE funding i n  the 

amount of $10 mi l l ion .  As s t a t e d  e a r l i e r ,  development of the  

bas ic  REDEYE was due f o r  completion i n  CY 1961 with exp i r a t ion  

of FY 1961 funds. The $1.5 mi l l i on  i n  RDTE funds planned f o r  

FY 1962 e s s e n t i a l l y  provided only f o r  s e r v i c e  test hardware. 

(U) Although s t i l l  i n  development, no t  y e t  f u l l y  q u a l i f i e d  

f o r  production, and subjec t  t o  t h e  l i m i t a t i o n s  mentioned above, 

t h e  c a p a b i l i t y  of t h e  bas i c  REDEYE was s t i l l  f a r  supe r i c r  o any * 
p o t e n t i a l l y  a v a i l a b l e  low-al t i tude a i r  defense system. With t h i s  

man-portable weapon, combat t roops would have the  p o t e n t i a l  of 

i n f l i c t i n g  heavy damage upon low-al t i tude enemy a i r c r a f t ,  forc ing  

tb2m t o  higher  a l t i t u d e s  where they would be vulnerable  t o  the  

HAWK and MAULER systems. The only a i r c r a f t  capable of evading 

the  REDEYE would be t h e  extremely low-flying veh ic l e s  of marginal 

r ad i an t  i n t e n s i t y  and those with speeds i n  excess of 400 knots,  

o r  of such s i z e  a s  t o  escape v i s u a l  de tec t ion .  

(U) The Commanding General of AOMC the re fo re  recommended, 

i n  Apr i l  1961, t h a t  the  vers ion  of t h e  REDEYE then under develop- 

ment be produced, commencing i n  i?Y 1962, i n  those q u a n t i t i e s  

necessary t o  f u l f i l l  p r i o r i t y  user  requirements. This ac t ion ,  

of course,  would be sub jec t  t o  a s a t i s f a c t o r y  system demonstration 

and CONARC and Marine Corps approval of t he  e x i s t b g  system 

c a p a b i l i t i e s .  He f u r t h e r  recommended t h a t  t h e  REDEYE improvement 

program be i n i t i a t e d  on a non-interference b a s i s  with the  bas i c  

REDEYE and on a time schedule t o  permit thorough development and 



eva lua t ion  be fo re  t h e  incorpora t ion  of des ign  changes i n t o  t h e  

t a c t i c a l  weapon system. 
5 

(U) MAJ H. L .  C la te rbos ,  of ARGMA R&D Operat ions,  b r i e f e d  t h e  

Chief of O r d n a ~ c e  on t h e  foregoing system s t a t u s  and recommenda- 

t i o n s ,  on 12 A p r i l  1961, and followed t h i s  wi th  a  p re sen t a t i on  t o  

r e p r e s e n t a t i v e s  of t h e  DA S t a f f ,  CONARC, and Marine Corps, on 

20-21 Apr i l .  The Chief of Ordnance approved e s s e n t i a l l y  a l l  

aspec ts  of t h e  program, bu t  expressed concern over  t h e  l ack  o f  * 
an IFF c a p a b i l i t y  i n  t h e  system. User r e p r e s e n t a t i v e s  in formal ly  

agreed t o  waive t h e  M C f s  t o  accept  t h e  b a s i c  REDEYE. While fund- 

i n g  f o r  t h e  proposed improvement program was nebulous,  a l l  con- 

cerned agreed t h a t  a l l  o r  a t  l e a s t  a  p o r t i o n  of i t  should be 

undertaken, and t h a t  such a  program should be s epa ra t e  from 

product ion of t he  b a s i c  system. 6 

(U) I n  May 1961, CONARC and t h e  Marine Corps o f f i c i a l l y  

acknowledged the  shortcomings i n  t h e  b a s i c  REDEYE and agreed t o  

accep t ,  on an i n t e r i m  b a s i s ,  a  weapon system which d i d  n o t  f u l l y  

meet a l l  requirements of the  M C f s ,  bu t  which would have e f f e c t i v e  

performance c a p a b i l i t i e s  w i th in  t h e  l i m i t s  s t a t e d  above. 
7  

* 
I d e n t i f i c a t i o n ,  Friend o r  Foe. The REDEYE had no e l e c t r o n i c  
equipment t o  perform t h e  IFF func t ion .  In s t ead ,  t a r g e t  d e t e c t i o n  
was done v i s u a l l y  by t h e  opera tor .  This  method had no t  been put 
t o  a  t r u e  test i n  REDEYE f i r i n g s .  A l l  t a r g e t  drones used s o  f a r  
had been pa in ted  b r i g h t  red and eqcipped wi th  f l a r e s ,  and f i r i n g s  
had been conducted only i n  b r i g h t  day l igh t .  

5(1)  1st Ind,  Cdr, ARGMA, t o  CG, AOMC, 10  Feb 61, on L t r ,  C G ,  
AOMC, t o  Cdr, U.GMA, 27 Jan  61, sub j :  REDEYE MC'S.  (2) L t r ,  C G ,  
AOMC, t o  CofOrd, 11 Apr 61, sub j :  REDEYE Dev Program. (3) REDEYE 
Presn t o  CofOrd by W H. L. Cla te rbos ,  12 Apr 61. A l l  i n  H i s t  
Div F i l e .  

6 ~ r i p  Rept, MAJ H. L. Cla te rbos ,  25 Apr 61. H i s t  Div F i l e .  

7~~ ATDEV-4 805064, CG, CONARC, t o  CofOrd, 10  May 61; 6 'IT, 
USMC t o  CofOrd, 12 May 61. Ci ted  i n  REDEYE PM2P, 31  Dec 66, p. 1. 



Missile Design 

(U) General  Dynamics s p e n t  t h e  f i r s t  p a r t  of 1961 f a b r i c a t i n g  

and proof t e s t i n g  missile des ign  ref inements  aimed a t  s o l v i n g  t h e  

problems d i s c l o s e d  by t h e  i n i t i a l  GTV-2 f i r i n g s  i n  1960. From 

1 January through 30 June,  66 c o n t r a c t o r  development t e s t  m i s s i l e s  

were launched from t h e  modified M-45 gun mount a t  NOTS, i n c l u d i n g  

39 f u l l - p r o p u l s i o n  GTV-2's, 5 LTV-lB1s, and 22 LTV-1's. The 27 

LTV-1/1B rounds were f i r e d  t o  e v a l u a t e  r o l l  rate p a t t e r n s  induced 

by d i f f e r e n t  t a i l  des igns .  Four of t h e  39 GTV-2 rounds were 

f i r e d  a g a i n s t  200-knot F6F t a r g e t  a i r c r a f t ;  t h e  o t h e r s  a g a i n s t  

KD2R5 (OQ-19-type) t a r g e t s  having speeds  of 80 t o  170 kno ts .  A l l  

of t h e  t a r g e t  drones  had T-131 and /or  702A f l a r e s  t o  augment I R  

r a d i a t i o n .  A t  t h e  end of June,  1 8  eng ineer ing  model (GTV-2) 

missiles remained t o  be f i r e d  under t h e  c o n t r a c t o r  development 

test program a t  NOTS. These 1 8  f i r i n g s ,  t o  i n c l u d e  t h e  f i r s t  

Group IVA missiles w i t h  l i v e  warheads, were scheduled f o r  com- 

p l e t i o n  by t h e  end o f  August 1961. 8 

R o l l  Rate Problem 

(U) During t h e  f i r s t  2 months of 1961, General  Dynamics 

cont inued t h e  rocke t  motor test program, w i t h  l i v e  e j e c t o r  launch 

t e s t s  and t e t h e r e d  s u s t a i n e r  f i r i n g s ,  i n  t h e  s e a r c h  f o r  an  optimum 

t a i l  c o n f i g u r a t i o n  t h a t  would impar t  t h e  d e s i r e d  i n i t i a l  ( launch)  

r o l l  rate wi thou t  degrading t h e  i n - f l i g h t  r o l l  rate. The 

inmediate  o b j e c t i v e  of t h e . r e s e a r c h  f i r i n g s  was t o  i n v e s t i g a t e  

methods of i n c r e a s i n g  t h e  launch r o l l  rate t o  t h e  d e s i r e d  13-15 

rps .  Experiments conducted i n  January i n d i c a t e d  t h a t  t h e  problem 

had been p a r t i a l l y  so lved  w i t h  e j e c t o r  n o z z l e  ex tens ions  and 

exhaust  d e f l e c t o r s ,  t h i s  innova t ion  producing a launch r o l l  r a t e  of 

(1) ARGM Iiist Sum, J a n  - Jun 61,  p. 54. (2) REDEYE Prog 
Repts,  J a n  - Jun 61. H i s t  Div F i l e .  



12 t o  14 rps .  Another innovat ion,  explored i n  February, was a  

design with o f f s e t  t a i l s  t i l t e d  i n  t h e i r  stowed p o s i t i o n  i n  t h e  

launch tube,  so  t h a t  t he  expanding boos ter  gases  would impart a  

r o l l i n g  moment t o  the mis s i l e .  Laboratory experiments wi th  these  

d i f f e r e n t  designs ind ica t ed  t h a t  e i t h e r  t h e  b l a s t  d e f l e c t o r s  

canted a t  -5" o r  0 ° ,  o r  t he  o f f s e t  t i l t e d  t a i l  design would g ive  

the  m i s s i l e  an i n i t i a l  r o l l  r a t e  of t h e  des i r ed  value.  

(U) I n  March, 10 LTV-1 rounds were f i r e d  t o  determine the  

e f f e c t  of t hese  and o the r  t a i l  designs on launch and i n - f l i g h t  

r o l l  r a t e s .  S a t i s f a c t o r y  launch r o l l  r a t e s  were achieved on 

m i s s i l e s  wi th  e i t h e r  boost  b l a s t  d e f l e c t o r s  o r  t h e  t i l t e d  t a i l s .  

One m i s s i l e  wi th  boost  b l a s t  d e f l e c t o r s  and one wi th  asymmetrical 

t a i l  f a i r i n g s  exhib i ted  s a t i s f a c t o r y  i n - f l i g h t  r o l l  r a t e s .  The 

d a t a  obtained from a t  l e a s t  two of t h e  f i r i n g s  thus  ind ica ted  

t h a t  t h e  boost  and i n - f l i g h t  r o l l  r a t e  problem had been solved- 

t he  former by canted b l a s t  d e f l e c t o r s  and the  l a t t e r  by the  two- 

p iece  t a i l  design wi th  asymmetrical f a i r i n g s .  On the  s t r e n g t h  of 

t hese  t e s t  r e s u l t s ,  General Dynamics r e l ea sed  t h e  modified design 

drawings, i n  Apr i l ,  f o r  incorpora t ion  i n  t he  80 t a c t i c a l  prototype 

m i s s i l e s  then  being f ab r i ca t ed .  

(U) Addit ional  LTV-1 and 1 B  f l i g h t  t e s t s ,  i n  Apr i l ,  gave 

f u r t h e r  evidence t h a t  t h e  asymmetrical o f f s e t  t a i l  design and 

boost b l a s t  d e f l e c t o r s  ha.d solved the  r o l l  r a t e  problem, bu t  t h e  

r e s u l t s  of two GTV-2 m i s s i l e  f i r i n g s  f a i l e d  t o  v e r i f y  t h i s .  Both 

of t h e  GTV-2's had s a t i s f a c t o r y  i n i t i a l  r o l l  r a t e s  but  i n - f l i g h t  

r a t e s  were too  high on one and too low on the  o the r .  I n  t he  

f i r s t  round (SN 451-the f i r s t  Group I11 t e s t  m i s s i l e  wi th  

improved seeke r ) ,  excess ive  r o l l  r a t e s  caused t h e  c o n t r o l  

su r f aces  t o  remain extended and the  m i s s i l e  l o s t  guidance a t  

3.5 seconds. In - f l i gh t  r o l l  r a t e s  on t h e  second round decl ined 

t o  2.5 rp s  a t  2.5 seconds. Ro l l  p i t c h  coupling caused t h e  m i s -  

s i l e  t o  become uns t ab le  and l o s e  t h e  I R  s i g n a l  a t  3  seconds. 



(U) I n  May, t h e  c o n t r a c t o r  f i r e d  1 0  more GTV-2 m i s s i l e s  f o r  

f u r t h e r  e v a l u a t i o n  of t h e  t a i l  des ign  and performance of t h e  re- . 
designed seeker  and guidance c o n t r o l  s e c t i o n .  These f i r i n g s  

g e n e r a l l y  confirmed t h e  a b i l i t y  of t h e  t a i l  des ign  t o  p rov ide  

s a t i s f a c t o r y  i n i t i a l  r o l l  r a t e s ,  b u t  t h e  peak i n - f l i g h t  r o l l  

r a t e s  ranged from 18.5 t o  20 r p s ,  i n  c o n t r a s t  t o  t h e  d e s i r e d  r a t e  

of 16 rps .  F ive  of t h e  1 0  f l i g h t  tests were considered s a t i s -  

f a c t o r y ,  i n  t h a t  t h e  missiles were s u c c e s s f u l l y  guided w i t h i n  an 

a c c e p t a b l e  d i s t a n c e  of t h e  t a r g e t ;  however, most of t h e s e  rounds 

s t i l l  had improper r o l l  rates. Of t h e  remaining f i v e  rounds,  one 

e x h i b i t e d  e r r a t i c  a u t o p i l o t  o p e r a t i o n  and l o s t  t h e  I R  s i g n a l  a t  

1 .5  seconds;  two had e x c e s s i v e  i n - f l i g h t  r o l l  rates and l o s t  

guidance a t  2.8 and 3  seconds,  r e s p e c t i v e l y ;  one became u n s t a b l e  

a t  3  seconds owing t o  r o l l  p i t c h  coup l ing ;  and one was marred by 

low r o l l  r a t e  and j a m e d  c o n t r o l  s u r f a c e s ,  t h e  missile l o s i n g  t h e  

I R  sim-a1 and making an  erratic maneuver away from t h e  t a r g e t  a t  

2.8 seconds. 

(U) Determined t o  prove t h e  f e a s i b i l i t y  of t h e  t i l t e d  t a i l  

des ign  i n  guided f l i g h t s ,  t h e  c o n t r a c t o r  r e t u r n e d  t o  t h e  trst 

range on 5  June and f i r e d  s i x  more GTV-2 rounds. Two of t h e s e  

had f a i r l y  small miss d i s t a n c e s  of 1 3  and 22 f e e t ,  r e s p e c t i v e l y .  

Two o t h e r s  were considered s u c c e s s f u l ,  but  had m i s s  d i s t a n c e s  of 

more than  100 f e e t .  Of t h e  o t h e r  two missiles, one exper ienced 

a  s u s t a i n e r  i g n i t i o n  f a i l u r e  and one performed a  s h a r p  maneuver 

a t  3 seconds and went b a l l i s t i c .  

(U) S ince  t h e  o f f s e t  asymmetrical  t a i l  des ign  d i d  n o t  

provide c o n s i s t e n t l y  s a t i s f a c t o r y  r o l l  r a t e s ,  t h e  c o n t r a c t o r  

f a b r i c a t e d  and t e s t e d  n i n e  LTV-1 missiles w i t h  d i f f e r e n t  t a i l  

d e s i g n s ,  dur ing  t h e  p e r i o d  10 t o  28 June  1961. F ive  o f  t h e  n i n e  

rounds w i t h  t a i l  mounting hubs ex tend ing  i n t o  t h e  s u s t a i n e r  

exhaust  cone had s a t i s f a c t o r y  r o l l  r a t e  p a t t e r n s .  Two LTV-1B 

m i s s i l e s  were t h e n  f i r e d ,  on 28 June ,  t o  determine i f  t h i s  



conf igura t ion  would induce proper r o l l  r a t e s  f o r  maneuvering m i s -  

s i l e s .  And aga in ,  t he  r e s u l t s  were disappointing-peak s u s t a i n e r  

phase r a t e s  were s a t i s f a c t o r y ,  but i n i t i a l  r o l l  r a t e s  were below 

acceptable  tolerance. '  Further  eva lua t ion  t e s t s  of t he  t a i l  

mounting hub des ign  were conducted i n  J u l y ,  a s  p a r t  of the R&D 

t e s t  program i n  support of t h e  system demonstration. 

Rocket Motor Problems 

(U) Major d e f i c i e n c i e s  i n  rocke t  motor performance appeared 

t o  be cor rec ted  and a l l  i tems of hardware, except t h e  convergent 

cone wi th  an "0" r i n g  s e a l ,  were produced according t o  f i n a l  

design s p e c i f i c a t i o n s .  I n  January 1961, Norris-Thermador, manu- 

f a c t u r e r  of t h e  one-piece motor ca se ,  encountered a s e r i o u s  

product ion problem stemming from a d e f e c t i v e  batch of H-11 s t e e l .  

The s t e e l  m i l l  replaced t h e  f a u l t y  m a t e r i a l  i n  Apr i l ,  and produc- 

t i o n  of motor cases  wi th  H-11 s t e e l  was resumed i n  May. Meanwhile, 

Norris-Thermador s h i f t e d  t o  an a l t e r n a t e  s t e e l  (Aerojet AMS 6434) 

a s  a stopgap measure. However, t h e  time requi red  t o  l o c a t e  and 

procure an acceptab le  s u b s t i t u t e  l ed  t o  a delay i n  motor case  

d e l i v e r i e s  t o  t he  A t l a n t i c  Research Corporation and a correspond- 

ing  s l i ppage  i n  de l ive ry  of rocke t  motors f o r  s a f e t y  q u a l i f i c a t i o n  

t e s t s .  I t  was t h i s  de lay  t h a t  caused t h e  system demonstration t o  

be postponed from June t o  J u l y  1961. 

(U) A t  t h e  end of June, Norris-Thermador had completed i t s  

ob l iga t ions  under t h e  REDEYE R&D program, wi th  de l ive ry  of 1,050 

motor ca ses  ( including 150 made wi th  6434 s t e e l ) .  The A t l a n t i c  

Research Corporation had de l ivered  504 rocke t  motors a s  of 30 

June 1961. The d e l i v e r y  schedule c a l l e d  f o r  de l ive ry  of 446 

(1) REDEYE Prog Repts, Jan  - Jun 61. (2)  ARGMA Diary, Jan  - 
Jun 61, p. 96. (3) ARGMA H i s t  Sum, Jan  - Jun 61, pp. 47-50. A l l  
i n  K i s t  Div F i l e .  



more by t h e  end of September, t o  complete t h e  o r d e r  of 950. 10 

Guidance and Control  Refinements 

(U)  The des ign  re f inements  made i n  t h e  guidance c o n t r o l  

s e c t i o n  were aimed a t  c o r r e c t i n g  d e f i c i e n c i e s  bared by t h e  i n i t i a l  

GTV-2 f i r i n g s  i n  1960. To improve missile t r a j e c t o r y ,  General  

Dynamics rep laced  t h e  non- l inear  a u t o p i l o t  w i t h  a l i n e a r  des ign ,  

which was completed and ready f o r  test i n  January 1961. I n  an 

e f f o r t  t o  reduce e l e c t r o n i c  n o i s e  and t h u s  improve seeker  s e n s i -  

t i v i t y  and t r a c k i n g  c a p a b i l i t y ,  an  Automatic C e l l  Bias  c i r c u i t  

and a synchronous f i l t e r  were added t o  t h e  I R ' s e e k e r .  F i n a l l y ,  

a K-Beta c i r c u i t  w a s  added t o  coun te r  t h e  erroneous  guidance 

commands induced by r o c k e t  motor burnout .  The drawings f o r  t h e s e  

des ign  ref inements  were r e l e a s e d  i n  A p r i l  1961 f o r  i n c o r p o r a t i o n  

i n  t h e  80 t a c t i c a l  p r o t o t y p e  missiles, which were scheduled f o r  

d e l i v e r y  beginning i n  June 1961. 

(U) General  Dynamics test f i r e d  t h e  f i r s t  Group 111 GTV-2 

m i s s i l e  (SN 451) w i t h  t h e  improved s e e k e r  on 7 A p r i l .  The 

telemeter record  showed a v a s t  r e d u c t i o n  i n  s e e k e r  n o i s e  and a 

corresponding improvement i n  s e e k e r  t r a c k i n g  s i g n a l ;  however, a s  

noted above, t h e  f l i g h t  was marred by e x c e s s i v e  i n - f l i g h t  r o l l  

rates. S i x t e e n  GTV-2 f i r i n g s ,  i n  May and June 1961, confirmed 

improvements i n  s e e k e r  performance, bu t  many of them were t h e  

v i c t i m  of  improper r o l l  rates and o t h e r  component mal func t ions .  
11 

A meaningful e v a l u a t i o n  o f  t h e  f i n a l  missile des ign  t o  b e  r e l e a s e d  

f o r  product ion i n  October i 9 6 1  would have t o  awai t  a s a t i s f a c t o r y  

s o l u t i o n  t o  t h e  r o l l  rate problem. 

lo1bid . ,  pp. 50-51. 

"(1) Ibid., pp. 51-54. (2) L t r  , CG, AOMC , t o  Cof Ord, 17 Jan  
61, s u b j :  REDEYE Tech Eva1 Rept. H i s t  Div F i l e .  



T a c t i c a l  Prototype Delivery Schedule 

(U) A s  a r e s u l t  of t he  d i f f i c u l t i e s  encountered i n  so lv ing  

the  m i ~ s i l e  r o l l  r a t e  problem and i n  making the  required seeker 

modi f ica t ions ,  t he  de l ive ry  schedule f o r  t h e  80 t a c t i c a l  prototype 

mis s i l e s  had t o  be extended. A s  l a t e  a s  31 May, t he  con t r ac to r  

was conf ident  t h a t  t h e  remaining problems could be solved i n  time 

t o  meet t h e  de l ive ry  schedule;  i . e . ,  t h e  f i r s t  20 i n  June and 20 

each i n  Ju ly ,  August, and September. But wi th  these  problems ye t  

unsolved a t  t he  end of June, t h e  schedule was extended t o  provide 

f o r  completion of t h e  f i r s t  15 t a c t i c a l  p ro to types  i n  August, 35 

i n  September, and 30 i n  October 1961. 

( U )  The de l ive ry  schedule f o r  t a c t i c a l  prototype launchers  

and f i e l d  t e s t e r s  was a l s o  extended. The rev ised  p lan  c a l l e d  f o r  

de l ive ry  of t he  f i r s t  3 launchers  i n  Ju ly ,  21 i n  August, 33 i n  

September, and 23 i n  October 1961. Delivery of the  f i r s t  m i s s i l e  

system f i e l d  t e s t e r  was extended from June t o  l a t e  July.  The 

second t e s t e r  was s l a t e d  f o r  completion i n  August i n s t ead  of July. 

The f i e l d  maintenance t e s t  set was designed t o  allow t h e  m i s s i l e  

system and t h e  3-G-84 t r a i n e r  t o  be checked without disassembly. 
12 

Proof Tes ts  of t h e  T a c t i c a l  Shoulder Launcher 

(U)  Meanwhile, General Dynamics completed four  engineering 

models of t he  t a c t i c a l  shoulder  launcher ,  l eav ing  22 t o  be 

assembled by 30 September 1961. One of t hese  was mounted on the  

M-45 gun mount a t  KOTS f o r  eva lua t ion  f i r i n g s  preparatory t o  t he  

f i r s t  shoulder  launching t e s t .  The gun-mounted launcher was used 

i n  two ejector-only REDEYE f i r i n g s  i n  mid-April. Operation of 

t h e  launcher was e x c e l l e n t  i n  both t e s t s ,  no d e t e r i o r a t i o n  of t he  

I L 
(1) ARGMA H i s t  Sum, Jan  - Jun 61, pp. 56-57. (2) ARGMA 

Diary, Jan  - Jun 61, pp. 95A, 96. H i s t  Div F i l e .  



tube o r  o the r  p a r t s  being noted. 

(U) On 18 May 1961, CPT Dale Huddleston, a  Marine Corps 

o f f i c e r ,  conducted the  f i r s t  ejector-only shoulder f i r i n g  of the 

REDEYE miss i l e ,  using the  second engineering model of t h e  t a c t i c a l  

launcher. He su f f e red  no ill e f f e c t s  from noise ,  r e c o i l  or  hea t .  

Several  more at tempts  t o  f i r e  ejector-only mis s i l e s  were unsuc- 

c e s s f u l  owing t o  a  malfunction of t h e  b a t t e r y  f i r i n g  mechanism. 

(U) After  co r r ec t ion  of t he  deficiency i n  the  f i r i n g  

mechanism, two more ejector-only rounds were shoulder-f i red on 

5 June-one by CPT Huddleston and one by MAJ H. L. Claterbos. 

Both of these  f i r i n g s  were successfu l ,  t he  operators  su f f e r ing  

no de t r imenta l  e f f e c t s  from no i se ,  r e c o i l ,  o r  hea t .  1 3  

F i r ings  i n  Support of t he  System Demonstration 
1- 

(U) During t h e  f i r s t  few weeks of Ju ly  1961, the  cont rac tor  

concentrated v i r t u a l l y  a l l  of h i s  engineering e f f o r t  on the  

f ab r i ca t ion  and t e s t  of nine add i t i ona l  R&D rounds i n  support of 

the  system demonstration. These f i r i n g s  were required t o  v e r i f y  

the  so lu t ion  t o  t he  r o l l  r a t e  problem; t o  demonstrate performance 

of the  impro-Ad c o n t g l  and seeker  s ec t ions  and the  t a c t i c a l  

shoulder launcher with s e a l s  and t e l e scop ic  s i g h t ;  and t o  qua l i fy  

t he  complete, ful l -propulsion system f o r  shoulder f i r i n g .  To 

al low time f o r  t he  support f i r i n g s ,  the  beginning of t he  system 

demonstration w a s  extended from e a r l y ' J u l y  t o  t he  week ending 

2 1  July. It was then delayed another week because of t h r e e  

f a i l u r e s  i n  the  motor q u a l i f i c a t i o n  t e s t s  a t  White Sands. While 

a s a f e t y  ana lys i s  ind ica ted  t h a t  the th ree  motor ruptures  would 

13(1) B i d . ,  p. 95A. (2) ARGMA Hist Sum, Jan - Jun 61, p. 56. 
(3) DF, Chf Engr, REDEYE B r ,  RDO, t o  A R M  Con Ofc, 16 Aug 61, subj :  
Shoulder F i r i n g  of REDEYE. (4) GD/P REDEYE Monthly Rept f o r  J u l  61, 
p. 2. A l l  i n  H i s t  Div F i l e .  



no t  have been hazardous t o  t h e  opera tor ,  t he  NOTS Safe ty  Committee 

withheld approval of complete weapon shoulder f i r i n g s  pending 

s t a t i c  t e s t  of 30 a d d i t i o n a l  motors. 

(U) The nine-round t e s t  program commenced on 7 Ju ly  and 

ended on 26 Ju ly  1961. Shoulder f i r i n g s  of t h r e e  ejector-only 

t e s t  veh ic l e s  succes s fu l ly  demonstrated performance of t h e  

t a c t i c a l  launcher wi th  environmental g l a s s  s e a l s  and t e l e scop ic  

s i g h t .  The r e s u l t s  of one LTV-1, two LTV-lB, and two GTV-2 

f i r i n g s  from the  gun-mounted t a c t i c a l  launcher i nd ica t ed  t h a t  the  

des i r ed  miniinum and maximum missile r o l l  r a t e s  could be achieved 

by a  2-inch t i l t e d  o f f s e t  t a i l  design wi th  a  wedge i n  t he  t a i l  

mounting hub. Both of t h e  GTV-2 rounds had s a t i s f a c t o r y  r o l l  

r a t e s ,  bu t  l a r g e  m i s s  d i s tances .  The f i r a t  one had t h e  I R  s i g n a l  

through i n t e r c e p t  a t  6.8 seconds, wi th  a  miss d i s t a n c e  of 153 

f e e t .  The second round l o s t  t a r g e t  lock  a t  3.8 seconds, because 

of a  f a u l t y  r e l a y  i n  t h e  launcher ,  and missed t h e  t a r g e t  by more 

than 950 f e e t .  

(U) The f i r s t  shoulder  f i r i n g  of a  b a l l i s t i c  round (LTV-1) 

with both t h e  boos ter  and s u a t a i n e r  motor took p l ace  a t  NOTS i n  

the  f i n a l  support  f i r i n g  on 26 July.  Loss of te lemet ry  a t  1 .8 

seconds prevented an eva lua t ion  of r o l l  r a t e  h i s to ry .  The m i s s i l e  

h i t  t h e  ground s h o r t l y  a f t e r  s u s t a i n e r  i g n i t i o n ,  spun f o r  a  few 

seconds, then took o f f  again,  landing about 2,400 f e e t  behind the  

launch s i t e .  The ope ra to r  su f f e red  no adverse e f f e c t s  from the  

s u s t a i n e r  i g n i t i o n .  Another s i m i l a r  f i r i n g  was cancel led.  
14 

The System Demonstration 

(U) A s  o r i g i n a l l y  planned, t h e  system demonstration program 

- -- -- - - - 

l4 (1) Ib id . ,  pp. 2-3. (2) Naval Speed le t t e r  0775, NOTS t o  
CofOrd, e t  at., 12 J u l  61. (3) REDEYE Prog Rept, J u l  61. (4) TT 
ORDXR-RHA-477, CG, AOMC, t o  CofOrd, 14 J u l  61. (5) ARGMA H i s t  
Sum, Jun - Dec 61, pp. 50-55. A l l  i n  H i s t  Div F i l e .  



embraced a  t o t a l  of 36 f i r i n g s ,  i n c l u d i n g  1 6  eng ineer ing  model 

(GTV-2) m i s s i l e s  w i t h  t h e  l a t e s t  d e s i g n  re f inements ,  and up t o  

20 t a c t i c a l  p r o t o t y p e  missiles. F ive  of t h e  16 GTV-2 rounds were 

t o  be equipped w i t h  t e lemete red  warheads (Group IVB) and t h e  re-  

maining 11 rounds w i t h  l i v e  warheads (Group IVA). The p l a n  was 

t o  complete t h e  GTV-2 f i r i n g s  by 11 August, t h e  d a t e  set f o r  t h e  

Design Release  Inspec t ion .  To be cons idered  s u c c e s s f u l l y  demon- 

s t r a t e d  and a c c e p t z b l e ,  t h e  weapon system would be r e q u i r e d  t o  

meet t h e  fo l lowing  c r i t e r i a :  1 5  

1. Eight of t h e  16 GTV-2 missiles come w i t h i n  l e s s  t h a n  10 
f e e t  of t h e  h o t t e s t  p o i n t  on t h e  t a r g e t .  (Phys ica l  i n t e r c e p t  of 
t h e  t a r g e t  by a  GTV-2 Group I V B  m i s s i l e  and p e n e t r a t i o n  o f , t h e  
m i s s i l e  i n t o  t h e  t a r g e t  s t r u c t u r e  would be considered a  k i l l . )  

2. Adequate warhead e f f e c t i v e n e s s  a g a i n s t  droned f u l l - s i z e  
a i r c r a f t  . 

3. T h i r t y  p e r c e n t  of t h e  t a c t i c a l  p r o t o t y p e  rounds f i r s d  
cose w i t h i n  6 f e e t  of t h e  h o t t e s t  p o i n t  on t h e  t a r g e t .  

4 .  Des t ruc t ion  of droned F6F r e c i p r o c a t i n g  eng ine  a i r c r a f t ,  
F9F j e t  a i r c r a f t ,  and H-13 h e l i c o p t e r  t a r g e t s .  

( U )  The moment of t r u t h  f o r  t h e  t rouble-r idden REDEYE a r r i v e d  

w i t h  t h e  f i r s t  system demonstra t ion shou lder  f i r i n g  of a  f u l l -  

propnls ion GTV-2 missile on 27 J u l y  1961. It w i l l  be r e c a l l e d  

t h a t  che DA X a t e r i e l  Requirements Review C o m i t t e e ,  i n  June,  had 

decided t o  recommend produc t ion  of t h e  REDEYE, s u b j e c t  t o  t h e  

achievement of a  p h y s i c a l  t a r g e t  i n t e r c e p t ,  w i t h  a  shoulder-  

lacnched m i s s i l e .  Emphasizing t h e  extreme importance t h u s  

ac tachea  t o  t h e  system demonstra t ion,  t h e  Chief of Research & 

k v e l c p n e c t  wrote  t h e  Chief of Ordnance: 

. . . [ I t ]  i s  impera t ive  t o  t h e  REDEYE program t h a t  t h i s  demon- 
s t r a t i o n  show c o n c l u s i v e l y ,  by a c t u a l  d e s t r u c t i o n  of t a r g e t s ,  

15 TT ORDXR-RHA-477, CG, AOMC, t o  CofOrd, 14 J u l  61. H i s t  
P i v  F i l e .  



t h a t  REDEYE has the  c a p a b i l i t y  t o  engage succes s fu l ly  jet and 
prop-driven a i r c r a f t  and h e l i c o p t e r s .  . . . 

Although timely i n i t i a t i o n  of t h e  system demonstration i s  
important ,  i t  is considered t h a t  t h e  co  t r o l l i n g  f a c t o r  should 
be maximum assurance of success .  . . . 1% 

(U) E a r l i e r  i n d i c a t i o n s  were t h a t  t h e  1-week de lay  i n  i n i t i -  

a t i n g  t h e  program could be  made up t o  permit  completion of t h e  

16 GTV-2 f i r i n g s  t h e  week of 11 August, a s  scheduled. This  

o p t i m i s t i c  goa l  was n o t  a t t a i n e d .  Indeed, only 7  of t h e  16  

rounds had been f i r e d  a s  of 16 August and no t  one of them met 

t h e  c r i t e r i a  f o r  a  succes s fu l  system demonstration. A l l  seven 

of t he se  rounds were Group IVB ( te lemetered)  missiles and a l l  

were shoulder - f i red  a g a i n s t  flare-augmented KD2R5 t a r g e t s  f l y i n g  

an  outbound-quartering course a t  an a l t i t u d e  of about 2,000 f e e t  

and speeds of 148 t o  172 knots .  

(U) The f i r s t  t h r e e  f i r i n g s  were scored  "no t e s t "  ( i n v a l i d  

test o r  personnel  e r r o r ) .  The f i r s t  a t tempts  t o  f i r e  Mis s i l e  517, 

on 27 J u l y ,  were f o i l e d  by a  launcher  b a t t e r y  f i r i n g  mechanism 

f a i l u r e .  Upon a p p l i c a t i o n  of an e x t e r n a l  power source,  t h e  

e j e c t o r  prematurely i gn i t ed .  The fuze  d id  no t  a c t i v a t e  and t h e  

s u s t a i n e r  motor was n o t  f i r e d .  Missiles 522 and 526 both l o s t  

t h e  t a r g e t  a c q u i s i t i o n  s i g n a l  a t  ze ro  t i m e  and went b a l l i s t i c  

because t h e  opera tor  r e l ea sed  t h e  gyro-uncage switch j u s t  before  

f i r i n g .  

(U) Missiles 518 and 520, f i r e d  on 10 August, succes s fu l ly  

acquired t h e  I R  s i g n a l ,  bu t  missed t h e i r  t a r g e t s  by more than 200 

f e e t .  The l a s t  two rounds (Miss i les  515 and 516) were f i r e d  on 

16 August, with much t h e  same r e s u l t s ,  one missing t h e  t a r g e t  by 

92 f e e t  and t h e  o t h e r  by 415 f e e t .  The minimum and maximum r o l l  

1 6 ~ ~  t o  CofOrd quoted i n  TT, CofOrd t o  CG,  AOHC, 7  J u l  61. 
H i s t  Div F i l e .  



r a c e s  were lower and h i g h e r  t h a n  d e s i r e d  on a l l  f o u r  rounds.  
17  

( U )  The l a r g e  m i s s  d i s t a n c e s  r eco rded  i n  t h e s e  t e s t s  i n d i -  

c a t e d  t h a t  t h e  e x i s t i n g  sys tem d e s i g n  would n o t  f u l l y  meet t h e  

modif ied  M C ' s .  Consequent ly ,  f u r t h e r  GTV-2 f i r i n g s  were  suspended 

pending  comple t ion  o f  a d e t a i l e d  aerodynamic a n a l y s i s  of  t h e  m i s -  

s i l e  and t h e  i n c o r p o r a t i o n  o f  a d e q u a t e  d e s i g n  f i x e s .  
18 

Design R e l e a s e  I n s p e c t i o n  and Schedule  Re-ris ion 

( U )  R e p r e s e n t a t i v e s  o f  ARGMA a p p r i s e d  a n  AOMC team o f  t h e  

c u r r e n t  s t a t u s  o f  t h e  weapon sys t em d u r i n g  t h e  Design Re lease  

I n s p e c t i o n  (DRI) h e l d  on 10-11 August 1961. The comments and 

r e c o r n e n d a t i o n s  r e s u l t i n g  from t h i s  i n s p e c t i o n  p i n p o i n t e d  a 

number o f  d e s i g n  d e f i c i e n c i e s  which would have t o  be c o r r e c t e d  

b e f o r e  t h e  i n i t i a t i o n  of a n  i n d u s t r i a l  program. Among t h e s e  were 

improper m i s s i l e  r o l l  rates, l a c k  o f  m i s s i l e  s t a b i l i t y  and 

m a n e u v e r a b i l i t y ,  and i n a d e q u a t e  IR s e e k e r  s e n s i t i v i t y  t o  d e t e c t  

a i r c r a f t  a t  t h e  r e q u i r e d  r a n g e  l i m i t s .  

(U) Guided by t h e  d a t a  p r e s e n t e d  a t  t h e  DRI and a  thorough 

e v a l u a t i o n  of t h e  den ions t r a t ion  f i r i n g s  th rough  16  A ~ g u s t ,  t h e  

Depc:)- Comznding G e n e r a l  o f  P,OFIC a g a i n  pos tponed t h e  i n d u s t r i a l  

~ r o g r a c  and r e q u e s t e d  a n  e x t e n s i o n  of  5  months i n  :he RDTE e f f c r t  

t o  s o l v e  t e c h n i c a l  problems.  The r e v i s e d  program s c h e d u l e  

a p ~ r o v e d  i n  September 1961,  ex t ended  t h e  i n t e r i m  d e s i g n  r e l e z s e  

frorn October  1961 t o  J a n u a r y  1962,  a n d ' t h e  f i n a l  d e s i g n  r e l e a s f  

fro? 3 e c e c j e r  1961 t o  A p r i l  1962. The s y s t e n  aernons:ration was 

"(1) GD/P E D E Y E  : l on t t l y  R s p t s  f o r  Ju: b Aug 61.  ( 2 )  X D E Y E  
Prog Rep t s ,  J u l  6 Aug 61. (3) TT ORDXR-C-255-61, Cdr,  ARGU, t o  
CcfOrd ,  22 Nov 61. ( 4 )  DF, Chf Engr,  REDEYE B r ,  Kilo, t o  Chf,  Con 
Of:, 1 6  Aug 61 ,  s u b j :  Shou lde r  F i r i n g  o f  REDEYE. A l l  I n  H i s t  P i v  
F i l e .  

1 8 ( 1 )  GD/P REDEYE Monthly Rept f o r  Aug 61 .  ( 2 )  PZDEYE Prog 
Z e ? c ,  >.ug 61. Both i n  E i s t  Civ F i l e .  



t i q u e  of REDEYE DRI ,  w i n c l :  REDNE D R I  C m t s .  (2) FSDEYE Cmdty 
Plan, Rev M, 30 Sep 61. (3) REDNE Chronology, 11 Oct 61. (4) 
TT ORDXR-RHA-593, Cdr, ARGMA, t o  CofOrd, Aug 61. A l l  i n  H i s t  
Div F i l e .  

moved back t o  January 1962 and t h e  Design Release Review from 

October 1961 t o  e a r l y  February 1962. The Ordnance Readiness Date 

(November 196 3) was unchanged. 19 

(U) To permit t h e  i nco rpo ra t i on  of des ign  changes r e s u l t i n g  

from t h e  dynamic a n a l y s i s ,  t h e  schedule  f o r  completion of t h e  80 

t a c t i c a l  p ro to type  missiles w a s  a l s o  extended. The r ev i sed  

schedule  c a l l e d  f o r  t h e  de l ive ry  of 17 i n  January, 27 i n  February, 

and 36 i n  March 1962. 2 0 

(U) As a r e s u l t  of t h e  s t r e t c h o u t  i n  development e f f o r t ,  

which was t o  have been completed i n  December 1961, t h e  RDTE fund- 

i n g  requirement f o r  FY 1962 was increased  from t h e  o r i g i n a l  e s t i -  

mate of $1,575,000 t o  $5,400,000. Program a u t h o r i t y  was l a t e r  

approved f o r  $5,055,000 of t h a t  amount. This  a d d i t i o n a l  funding 

was based upon an  o p t i m i s t i c  schedule  which r e f l e c t e d  t h e  urgency 

of t h e  demand f o r  completion of t h e  t a s k  and a non-para l le l  

engineer ing  approach t o  s o l u t i o n  of t h e  var ious  t echn ica l  problems. 

Chief among t h e s e  were missile r o l l  rate, accuracy o r  m i s s  d i s -  

tance,  seeker  s e n s i t i v i t y ,  and background r e j e c t i o n .  
2 1 

Weapon System Analysis  

(U) Shor t l y  a f t e r  t h e  suspension of system demonstrat ion 

f i r i n g s  i n  mid-August, General Dynamics began an i n t e n s i v e  

''(1) L t r ,  DCG, AOMC, t o  Cdr, ARGMA, 8 Sep 61, sub j  : C r i -  

20(1) I b i d .  (2) GD/P REDEYE Monthly Rept f o r  Aug 61. H i s t  
Div F i l e .  

21(1) REDNE Prog Repts,  Jul-Sep 61. (2) REDNE Program S t a  
Rept, ARGMA, 7 Sep 61. (3) Recmd Emerg Fund J u s t  Shee t ,  ADGM Sys, 
REDEYE, atchd a s  I n c l  2 t o  L t r ,  DCG/GM, AOMC, t o  CofOrd, 21  Dec 61, 
sub j :  Revised REDEYE Program. A l l  i n  H i s t  Div F i l e .  



a n a l y s i s  of t h e  REDEYE sys tem,  i n  an e f f o r t  t o  i s o l a t e  t h e  c a u s e s  

c o n t r i b u t i n g  t o  t h e  problem areas. The f i r s t  phase  embraced a  

comple te  dynamic a n a l y s i s  of t h e  missile, w i t h  a n a l o g  and d i g i t a l  

computer s i m u l a t i o n s  of  t h e  m i s s i l e  and computer  s i m u l a t i o n s  c f  

t h e  s e e k e r .  The second phase  c o n s i s t e d  of  a n  aerodynamic i n v e s t i -  

g a t i o n  of  missile r o l l  r a t e  and m a n e u v e r a b i l i t y .  Co inc iden t  r i c h  

t h e  l a t t e r  e f f o r t ,  t h e  c o n t r a c t o r  made a  d e t a i l e d  a n a l y s i s  o f  t h e  

IR s e e k e r ,  t h e  need f o r  t h i s  s t u d y  r e s u l t i n g  from t h e  f a c t  t h a t  

o n l y  a b o u t  1 0  p e r c e n t  o f  t h e  I R  c e l l s  i n  t h e  s e e k e r s  were m e e t i n s  

t h e  e s t a b l i s h e d  s e n s i t i v i t y  s p e c i f i c a t i o n s .  The problem of b a c k -  

ground r e j e c t i o n  r e c e i v e d  minimum e f f o r t ,  p a r t l y  because  o f  a  

fund ing  s h o r t a g e  and p a r t l y  because  of t h e  p r e v i o u s  a c c e p t a n c e  of  

t h e  d e g r a d a t i o n  caused  the reby .  
2 2 

Seeker  S e n s i t i v i t y  

( U )  S i n c e  t h e  o r i g i n a l  s e e k e r  s e n s i t i v i t y  s p e c i f i c a t i o n s  were 

p r e d i c a t e d  upon an  advance i n  t h e  s t a t e  o f  t h e  a r t  n o t  y e t  f u l l y  

r e a l i z e d ,  t h e  c o n t r a c t o r  made a  d e t a i l e d  s t u d y  o f  t h e  f a c t o r s  

influencing c e l l  s e n s i t i v i t y  and p r e p a r e d  an I R  c e l l  s p e c i f i c a t i o n  

l e l i n e a t i n g  t h e  r e v i s e 2  p a r a m e t e r s .  The c e l l  r e q u i r e m e n t s  were 

p r e s e n t e d  i n  p h y s i c a l ,  chemica l ,  and e l e c t r i c a l  t e rms ,  r a t h e r  

t h a c  t h e  e l e c t r i c a l  terms used i n  t h e  p r e v i o u s  c e l l  s p e c i f i c a t i o n .  

( S j  Purchase  o r d e r s  f o r  200 I R  d e t e c t i o n  c e l l s  mee t ing  t h e  

r e v i s e d  s p e c i f i c a t i o n s  were  p l a c e d  w i t h  t h e  E l e c t r o n i c s  C o r p o r a t i o n  

cf America and I n f r a r e d  I n d u s t r i e s ,  i n  Oc tobe r .  The E l e c t r o n i c s  

Cor?ora t ior .  d e l i v e r e d  t h e  f i r s t  1 3  d e t e c t i o n  c e l l s  i n  Kovernber, an?  
. -  - 

t~' c; t h o s e  tes:ed s u c c e s s f u l l y  n e t  t h e  r e v i s e d  s p e c i f i c z i i o n s .  

-.> 0 . - -..- ; ~ . i t i a i  c e l l s  d e l i v e r e d  by I n f r a r e d  I n C u s t r i e s  f a i l s d  t o  meet 

t h e  s p e c i f i c a t i o n s .  

--- - - 

2 2  (1)  a i d .  ( 2 )  G D / P  REDEYE ?Lonthly Re?t f o r  i u g  61. R i s t  
Civ F l l e .  



Miss Distance Inves t iga t ion  

(U) Prel iminary r e s u l t s  of computer s imula t ions  revealed 

four  poss ib l e  a r e a s  which, i nd iv idua l ly ,  would no t  have caused 

the  l a r g e  misses ,  bu t ,  when combined, would have. These were 

excessive t ip-off  r a t e  a t  launch, excess ive  delay i n  s u s t a i n e r  

i g n i t i o n ,  f a i l u r e  t o  in t roduce  t h e  requi red  10" supere leva t ion ,  

and an inc rease  i n  s t a b i l i t y  owing t o  t he  t a i l  panel  redesign.  

(U) General Dynamics made analog computer s t u d i e s  of t he  

o f f - cen te r  n u l l  r e t i c l e ,  modified SIDEWINDER, I R  dual-band 

r e t i c l e ,  and the  SD-3 r e t i c l e .  The r e s u l t s  of t hese  s t u d i e s  in- 

d ica ted  t h a t  t h e  of f -center  n u l l  r e t i c l e  might be unsui tab le  f o r  

use i n  t he  REDEYE i n  i t s  e x i s t i n g  form. E f f o r t  was then con- 

cent ra ted  on a  dynamic s imula t ion  of t h e  e x i s t i n g  system using 

the  SD-3. 

(U) Analog computer s t u d i e s  of the  s o f t  l i m i t e r  c i r c u i t  

revealed t h a t  t h i s  c i r c u i t  would compensate f o r  t r ack ing  loop 

o s c i l l a t i o n s  during t h e  te rmina l  s t ages  of f l i g h t .  Fur ther  t e s t s  

would be requi red  t o  determine t h e  exac t  time parameters f o r  the  

wide-band c i r c u i t .  

Rol l  Rate I n v e s t i ~ a t i o n  

(U) As a  p a r t  of t he  o v e r a l l  i n v e s t i g a t i o n  of t h e  m i s s  d i s -  

t ance  problem, aerodynamic s t u d i e s  were conducted t o  e s t a b l i s h  a  

t a i l  conf igura t ion  capable of providing a  r o l l  r a t e  p a t t e r n  com- 

p a t i b l e  wi th  m i s s i l e  design c h a r a c t e r i s t i c s .  Using t h e  d a t a  

c o l l e c t e d  i n  wind tunnel  tests, the  con t r ac to r  f ab r i ca t ed  and 

f i r e d  1 8  f l i g h t  t e s t  m i s s i l e s  (5 LTV-1~'s and 1 3  LTV-1's) with 

d i f f e r e n t  cambered designs.  The conclusions reached from these  

t e s t s  i nd ica t ed  t h a t  1.9-inch t a i l s  wi th  1.25 percent  camber and 

0.8" can t  would provide t h e  des i r ed  r o l l  r a t e ;  however, t h e  t a i l  

mounting hubs induced a  g r e a t e r  s t a b i l i t y  than former configura- 

t i ons .  The g r e a t e r  p a r t  of t h e  r o l l  r a t e  problem was thus  thought 



t o  b e  s o l v e d  by t h e  u s e  of cambered t a i l s ,  b u t  f i n e  a d j u s t m e n t s ,  

t h rough  t r i a l  and e r r o r ,  we re  y e t  n e c e s s a r y  f o r  a  comple t e  

~ o l u t  i o n .  
2  3  

A c c e l e r a t e d  F i r i n g  Program 

( U )  The p r o g r e s s  made i n  t h e  sy s t em a n a l y s i s  t h r o u g h  Septem- 

b e r  1 9 6 1  showed good p romise  o f  m e e t i n g  t h e  r e v i s e d  s c h e d u l e ,  

which c a l l e d  f o r  r e s u m p t i o n  of  GTV-2 f i r i n g s  i n  November. t iowever, 

i n  mid-October ,  t h e  c o n t r a c t o r ' s  e n g i n e e r i n g  e f f o r t  was i n t e r r u p t e d  

t o  c a r r y  o u t  a  s p e c i a l  f i r i n g  program imposed by h i g h e r  h e a d q u a r t e r s .  

Ln a  message  t o  AOMC, on 1 2  O c t o b e r ,  t h e  Chief  o f  Ordnance d i r e c t e d  

t h a t  immedia te  a c t i o n  b e  t a k e n  t o  f a b r i c a t e  and f l i g h t  t e s t  from 

two t o  f i v e  comyle t e  REDEYE m i s s i l e s  of  t h e  l a t e s t  d e s i g n  t o  d e t e r -  

mine t h e  adequacy of  f i x e s .  T h i s  a c c e l e r a t e d  f i r i n g  program 

t o  be  accorded  t o p  p r i o r i t y ,  r e g a r d l e s s  o f  t h e  e f f e c t  on t h e  

c u r r e n t  deve lopment  e f f o r t .  
2  4 

C o i n c i d e n t  w i t h  t h i s  a c t i o n ,  t h e  

PEDEYE made i t s  f i r s t  p u b l i c  a p p e a r a n c e  i n  a  s p e c i a l  weapons 

d e m o n s t r a t i o n  a t  F o r t  Bragg ,  Nor th  C a r o l i n a .  (See  accompanying 

pho tog raph .  ) 

(L': As c a n  b e  s e e n  i n  t h e  f o r e g o i n g  b r i e f  o f  t h e  sy s t em 

a n z l y s i s ,  :he d e s i g n  f i x e s  i n  Oc tobe r  were  based  l i r g e l y  on i n c c r -  

p l e t e  c c x p u t e r  2nd dynaniic t es t s ,  and were  n o t  p r o p e r l y  d e f i n i t l z e d  

t c  perrnl t  i n s t a l l a i i o c  i n  c o m p l e t e  warhead rounds .  Xoreove r ,  t h e  

s z f e t y  r e q u i r e m e n t s  f o r  s h o u l d e r  f i r i n g  c o m p l e t e  warhead rounds  

*.. ,.=, - A n c t  beer. e s z a b l i s h e d ,  t h e  s y s t e m  d e m o n s t r a t i o n  f i r i n g s  h a v i n g  

. . 
kit:. s ~ s p z n c e c  s h c r t  o f  : k t  poln: i n  t h e  ; r o g r a r .  C o n s e q u e n t l y ,  

2 3 ( 1 )  GD/P FXDEYE Elonthly Repts  f o r  hug-Oct 61 .  ( 2 )  PEDETE 
Frog  R e p t s ,  Nov-Dec 61.  ( 3 )  ARGElA D i a r y ,  1 J u l  - 11 Dec 6 1 ,  F .  
109.  A 1 1  i n  H i s t  Div F i l e  

24  (1 )  TT DA 904027,  CofOrd t o  C G ,  AOYC, 12  Oct 61 .  ( 2 )  T i ,  
s a x e  i o  same, 23  Oct  61. S o t n  i n  H i s t  D i l l  F i l e .  



ARMY LIEUTENANT SHOULDER FIRES THE REDEYE FOR THE PRESIDENT 
1LT Franc is  M. Dongieux, Jr., succes s fu l ly  f i r e d  t h e  REDEYE missile 
i n  i t s  f i r s t  pub l i c  appearance on 12 October 1961, dur ing  a s p e c i a l  
weapons demonstration a t  Po r t  Bragg, N. C. LT Dongieux, a member 
of t h e  REDEYE p r o j e c t  s t a f f  a t  ARGMA, shoulder-f i red t h e  missile 
without t h e  usua l  body armor and f a c e  p ro t ec t ion  worn i n  tests. 
The above enlargement, taken from d a t a  motion p i c t u r e  f i lm ,  shows 
t h e  REDEYE m i s s i l e  i n  f l i g h t  j u s t  l eav ing  t h e  launch tube. Because 
of range l i m i t a t i o n s ,  t h e  f i r i n g  was of a n  unguided (LTV-1) missile. 
Witnessing t h e  demonstration were some 300 s p e c t a t o r s ,  inc luding  
R e s i d e n t  John F. Kennedy, Defense Secre ta ry  Robert S. McNamara, 
and Army Secre ta ry  E l v i s  J. S tahr ,  Jr. (ARGMA News Summary 247-61, 
1 3  Oct 61; and The Reds tme  Rocket, 20 Dec 61.) 



t h r e e  LTV-1 and s i x  GTV-2 f i r i n g s  were mandatory t o  e s t a b l i s h  

f i x e s  and s a f e t y  r e q u i r e m e n t s .  One comple t e  GTV-2 round ( K i s s i l e  

504) was t h e n  s h o u l d e r - f i r e d  a g a i n s t  a  d r o n e  w i t h o u t  f l a r e  aug- 

m e n t a t i o n  f o r  a d d i t i o n a l  gu idance  v e r i f i c a t i o n .  The f i v e  DA- 

d i r e c t e d  f i r i n g s  were conducted  a t  San Nicho la s  I s l a n d ,  on 1-2 

November, t o  d e t e r m i n e  t h e  adequacy o f  f i x e s  and o v e r a l l  sys t em 

c a p a b i l i t y .  25 

(U) A s  shown below,  t h e  GTV-2 s u p p o r t  tests i n c l u d e d  t h r e e  

Group IVB t e l e m e t e r e d  missiles and f o u r  Group I V A  missiles w i t h  

l i v e  warheads.  The f i r s t  s i x  rounds  had t h e  ~ 3 8 ' t a i l  d e s i g n  w i t h  

1 .25  p e r c e n t  camber. The last  test  missile had a t a i l  span  o f  

1 . 9  i n c h e s  w i t h  1.25 p e r c e n t  camber and 48-minute a n g l e .  

K i s s i l e  
h'r 6: G p .  

502/1VAs1 

5i9;IVB 

5 0 i / I V ~  
b / 503/IVP.- 

Da te  
F i r e d  

10-19-61 

TYP e 
Launcher 

M-45 M t .  

Shou lde r  

M-4 5 hlt . 
Shou lde r  

Shou ide r  

Shou ide r  

Type Speed A l t i t u d e  F l a r e  

F6F 165 k 4,150 f t  702A 

W2R5 160 k 2,000 f t  702A 

KD2R.5 143  k 2,050 f t  702A 

KD2P5 1k3  k 2 ,050 f t  702A 

K D 2 S  143  k 2,C50 f t  702A 

KD2R5 143  k 2,050 f t  702A 
D - f  D L  .? r 14C k 3 ,000 f t  None 

a /  - First GZT r o m d  t e s r a d  wicn i L v r  L--- c-nead. 
bj,.  - r l r s t  6nou;der f l r l n g  of G ' X  w i t h  l i v e  warhead.  

s z f e t y  r e q ~ L r e a t : ~ = s  were x k l e v e d .  Tne gu idance  accu recy  of  t h e  

sys t em,  however, s r i i l  l e f t  a l o t  t o  b e  d e s i r e d ,  as s i x  o f  t h e  

2 5 ~ ~  OWXR-RIiA-792, C G ,  A O K ,  t o  CofOrd, 1 7  8ov 61.  H i s t  
9iv F i l e .  



m i s s i l e s  missed t h e i r  t a r g e t  by more than  200 f e e t .  M i s s i l e  503- 

t h e  f i r s t  complete round w i t h  l i v e  warhead t o  be  shoulder-launched- 

scored a  c l o s e  m i s s  of 20 f e e t .  Though r e q u i r e d  f o r  t h e  r e g u l a r  

program, t h e s e  f i r i n g s  were premature and of l i t t l e  v a l u e  t o  normal 

development. 26 

(U) The f i v e  DA-directed f i r i n g s  c o n s i s t e d  of one GTV-2 Group 

I V A  round (SN 505) and f o u r  t a c t i c a l  p r o t o t y p e  rounds (SN 711, 712, 

717, and 719), t h t  l a t t e r  r e p r e s e n t i n g  t h e  i n t e r i m  t a c t i c a l  des ign .  

The t a i l  c o n f i g u r a t i o n  used w a s  t h e  1.9-inch span w i t h  1 .25  p e r c e n t  

camber and 48-minute c a n t  ang le .  A l l  of t h e  m i s s i l e s  were shou lder -  

f i r e d  a g a i n s t  140-knot PB4Y2K t a r g e t s ,  wi thou t  f l a r e  augmentat ion,  

f l y i n g  a  c r o s s i n g  course .  The t a r g e t  a l t i t u d e  w a s  3,000 f e e t  f o r  

M i s s i l e s  711 and 712, and 4,720 f e e t  f o r  M i s s i l e s  505, 717, and 719. 

(U) M i s s i l e s  711 and 712, f i r e d  on 1 November 1961, l o s t  t h e  

I R  s i g n a l  soon a f t e r  launch and went b a l l i s t i c .  The d i f f i c u l t y  i n  

a c q u i s i t i o n  w a s  t r a c e d  t o  t h e  asymmetr ical  c o n f i g u r a t i o n  of t h e  

d rone  exhaust  sys tems.  A l l  exhaust  p o r t s  were e i t h e r  on t h e  r i g h t  

s i d e  o r  on t h e  bottom of t h e  n a c e l l e .  The m i s s i l e s  a p p a r e n t l y  l o s t  

lock  as t h e  s o u r c e  of 1: energy d i s a p p e a r e d  behind t h e  drone fuse -  

l a g e  when t h e  a s p e c t  a n g l e  changed. 

(U) M i s s i l e s  505, 717, and 719 were f i r e d  on 2  November 1961. 

Because of t h e  a t t e n u a t i o n  of I R  i n t e n s i t y  i n  t h e  two e a r l i e r  

f i r i n g s ,  t h e  t a r g e t  c o u r s e  w a s  r e v e r s e d  s o  t h a t  t h e s e  rounds would 

a t t a c k  t h e  r i g h t  s i d e .  A l l  t h r e e  missiles s u c c e s s f u l l y  acqu i red  

t h e  I R  s i g n a l  a t  l aunch  and appeared t o  gu ide  throughout  f l i g h t .  

X i s s i l e s  505 and 719 missed t h e i r  t a r g e t s  by 100 f e e t .  The camera 

coverage f o r  Missile 717 was n o t  a s s e s s a b l e ,  b u t  t h e  m i s s  d i s t a n c e  

v i s u a l l y  appeared t o  be c l o s e .  Missile 505 d i d  n o t  s e l f - d e s t r u c t  

26(1) Ibid. (2) TT ORDXR-C-255-61, Cdr, ARGMA, t o  CofOrd, 
22 Nov 61. H i s t  Div F i l e .  ( 3 )  ARGMA H i s t  Sum, 1 J u l  - 11 Dec 61, 
pp. 66-68. 



a s  planned. 
2  7  

(U) The c o s t s  incur red  f o r  t h e  acce le ra ted  f i r i n g  program 

amounted t o  $571,612. I n  add i t i on  t o  t h e  d r a i n  on funds required 

t o  complete t h e  planned development program, t h e  d ivers ion  of 

con t r ac to r  engineer ing e f f o r t  introduced a  f u r t h e r  delay of 4 t o  

6  weeks i n  t he  program schedule.  
2  8 

(U) The d i f f i c u l t y  encountered by t h e  seeker  i n  acqui r ing  a 

t a r g e t  without f l a r e  augmentation l e d  t o  t h e  conclusion t h a t  

s o l u t i o n s  t o  t he  primary t echn ica l  problems were more complex 

than an t i c ipa t ed .  An a n a l y s i s  of t h e  acce l e r a t ed  f i r i n g s  showed 

t h a t  s i g n i f i c a n t  progress  had been made toward so lv ing  th ree  of 

t h e  four  problem areas. The fourth-background rejection-had 

received minimum e f f o r t ,  p a r t l y  because of a  l a ck  of funds and 

p a r t l y  because of t h e  acceptance of t h e  degradat ion caused 

thereby. However, a  r e a p p r a i s a l  of t h e  system's ope ra t i ona l  

c a p a b i l i t y  aga ins t  low r a d i a t i n g  t a r g e t s ,  even under l i g h t  o r  

moderate background condi t ions ,  i nd i ca t ed  a  much more severe  

degradat ion than expected. 

(U)  An i n v e s t i g a t i o n  of t h e  background i n t e r f e r e n c e  from 

r e f l e c t e d  s o l a r  energy and o the r  extr&eous sources  revealed t h a t  

most of t h e  i n t e r f e r e n c e  t h a t  tended t o  l i m i t  REDEYE e f f ec t i venes s  

came from s o l a r  energy r e f l e c t e d  from clouds and t e r r a i n .  A 

p o t e n t i a l  t a r g e t ,  a l though de tec ted  by the  ope ra to r ,  might not be 

acquired by t h e  seeker  because of  t h e  ove r r id ing  i n t e n s i t y  of the  

background near  o r  surrounding t h e  t a r g e t .  The degree of degrada- 

t i o n  was dependent upon t h e  t a r g e t  r a d i a n t  i n t e n s i t y  a s  compared 

t o  t he  magnitude of t h e  background. A s tudy of t h e  r a d i a t i o n  

c h a r a c t e r i s t i c s  of  REDEYE t a r g e t s  d i s c lo sed  t h a t  t h e  average 

2 7 ~ b i d . ,  pp. 68-69. 

28TT ORDXR-e-792, CG, AOMC, t o  CofOrd, 17 Nov 61. H i s t  
Div F i l e .  



r a d i a n t  i n t e n s i t i e s  were lower than o r i g i n a l l y  a n t i c i p a t e d ,  owing 

t o  t h e  t a r g e t  types and a spec t  angles  of engagement. 

(U) A s  a p o s s i b l e  s o l u t i o n  t o  the  background problem, General 

Dynamics proposed the  use  of a dual-band r e t i c l e  i n  conjunction 

with a thermoelec t r ic  cooled lead  su lphide  (PbS) c e l l .  With t h i s  

system, an improvement of 220 percent  was expected on small  

t a r g e t s  under t he  severe  condi t ions  of b r i g h t  c louds ,  e s s e n t i a l l y  

r e s t o r i n g  t h e  c a p a b i l i t y  t o  t h e  l e v e l  a t t a i n a b l e  with t h e  e x i s t i n g  

system with c l e a r  sky background. For l a r g e r  t a r g e t s ,  about t h e  

same order  of improvement would be r ea l i zed .  
29 

Revision of t h e  Program Schedule 

(U) Concurrently wi th  the  foregoing system reviews and 

eva lua t ions ,  AOMC rece ived  an inc reas ing  number of i n q u i r i e s  from 

both the  u s e r  and higher  s t a f f  l e v e l s ,  regarding t h e  assurance 

l e v e l  of achieving a succes s fu l  system demonstration. I n  view of 

t he  r e s u l t s  of t h e  acce l e ra t ed  test f i r i n g s  and t h e  magnitude of  

t he  unsolved t e c h n i c a l  problems, t h e  Command concluded t h a t  t h e  

c u r r e n t  l e v e l  and d i r e c t i o n  of e f f o r t  was no t  adequate  t o  provide 

f o r  t h e  assurance l e v e l  considered mandatory f o r  success .  In  one 

of h i s  f i r s t  o f f i c i a l  a c t s  a s  t h e  new Deputy Commanding General * 
f o r  Guided Miss i l e s ,  BG John G. Z ie rd t ,  on 21 December 1961, 

prepared a rev ised  program schedule which recomended a gene ra l  

r e o r i e n t a t i o n  of t h e  development e f f o r t ,  a s u b s t a n t i a l  i nc rease  

i n  FY 1962 RDTE funds, deferment of REDEYE procurement u n t i l  

FY 1963, and a 12-month ex tens ion  i n  t he  Ordnance Readiness Date. 

* 
A s  s t a t e d  i n  t he  chapter  dea l ing  wi th  o rgan iza t ion  and management, 
ARGbfA was abol i shed  on 11 December 1961 and i ts  funct ions  merged 
with AOMC Headquarters. See above, p. 24. 

2 9 ~ e p t ,  REDEYE Performance Against Background, a tchd a s  I n c l  
3 t o  L t r ,  DCG/GM, AOMC, t o  CofOrd, 21 Dec 61, sub j  : Revised REDEYE 
Program. H i s t  Div F i l e .  



(U) The need :or a r e d i r e c t i o n  of t h e  development e f f o r t  

stemmed from two b a s i c  f ac to r s :  a l ack  of adequate funds t o  

f u l f i l l  the  reduced REDEYE s p e c i f i c a t i o n s  wi th in  the  timeframe 

des i r ed  by the  use r ,  and seve ra l  complex technica l  problems, the 

so lu t ions  t o  which were y e t  t o  be proved. The revised schedule 

included p a r a l l e l  so lu t ions  f o r  increased assurance .of  successfu l  

development, a s  opposed t o  t he  non-paral le l  o r  s ingu la r  s e r i e s  

so lu t ion  previously pursued pr imar i ly  because of d o l l a r  l i m i t a t i o n s .  

The l a t t e r  approach had been d i c t a t e d  l a r g e l y  by the  bounds estab-  

l i shed  through overs impl i f ica t ion  of t h e  problems wi th  the  r e s u l t -  

ing aus t e re  budget. Moreover, programming before  August 1961 had 

been influenced by at tempting t o  meet deadl ines  based upon f a c t o r s  

other  than r e a l i s t i c  engineering. 

(U) Under t he  proposed schedule r ev i s ion ,  an 80 percent  l e v e l  

of assurance t h a t  t h e  t echn ica l  problems could be resolved was 

expected by Apr i l  1962, with a f i n a l  determination t o  be madc 

during the Design Release Review i n  J u l y  1962. Aside from the  

four  major problem a reas  r equ i r ing  r e so lu t ion  through concentrated 

engineering,  a s  opposed t o  design e f f r : ~ ,  t h e  t a c t i c a l  prototype 

and engineering m i s s i l e s  would have t o  be updated to  t he  f i n a l  * 
hardware configurat ion.  Since ava i l ab l e  FY 1962 RDTE funds 

(S5,055,000) were not  adequate t o  achieve these  goa ls ,  emergency 

funds were requested i n  t he  amount of $4,066,000, br inging the  

t o t a l  requirement f o r  the  year t o  $9,121,000. Funding support 

es t imated f o r  FY 1963 w a s  $3.6 mi l l i on ,  including $1,018,000 f o r  

t h e  f a b r i c a t i o n  of s e r v i c e  t e s t  hardware which was de le ted  from 

the  FY 1962 program. 

* 
A s  of December 1961, GD/P had f ab r i ca t ed ,  t o  sub-section l e v e l ,  
75 t a c t i c a l  prototype weapons f o r  t he  system demonstration and 
prel iminary user  t e s t s ,  and 50 engineering m i s s i l e s  f o r  the engi- 
neering eva lua t ion  a t  WSMR. Five add i t i ona l  t a c t i c a l  prototype 
mis s i l e s  would have t o  be f ab r i ca t ed  t o  r ep l ace  those used i n  t he  
s p e c i a l  DA-directed f i r i n g s .  



I n  view of t h e  

t h a t  procurement of t h e  

modified R&D schedule ,  i t  was recommended 

FSDEYE system and t h e  3-G-84 t r a i n i n g  

device  be postponed u n t i l  FY 1963, and t h a t  t h e  Ordnance Readiness 

Date be s l i pped  by 12 months, t o  November 1964. Assuming p o s i t i v e  

progress  i n  t h e  s o l u t i o n  t o  t e c h n i c a l  problems, i t  was considered 

adv i sab l e  t o  e f f e c t  an engineer ing  r e l e a s e  t o  i n d u s t r i a l  and 

i n i t i a t e  advance product ion engineer ing  by 30 June 1962. This  

e f f o r t  would be l im i t ed  t o  3 months ( 1  Ju ly  - 30 September 1962) , 
with a follow-on i n d u s t r i a l  engineer ing c o n t r a c t  t o  be e f f e c t i v e  

1 October 1962, concur ren t ly  w i th  hardware procurement. The 

d e l i v e r y  of i n d u s t r i a l  p ro to type  missiles would begin i n  October 

1963 ( in s t ead  of Apr i l  1963) and t a c t i c a l  hardware d e l i v e r i e s  

would counuence i n  May 1964 ( in s t ead  of November 1963). The 

planned materiel procurement f o r  t h e  Amy and Marine Corps, during 

t h e  FY 1963-66 per iod ,  included 56,185 m i s s i l e s ,  123 sets of Type 

I V  test equipment, and 1,031 3-G-84 t r a i n i n g  devices .  30 

Implementation of t h e  Reoriented Program 

(U) With t h e  approval  of t h e  r eo r i en t ed  program i n  January 

1962, t h e  commodity manager a t  AOMC was h igh ly  con f iden t  t h a t  

General Dynamics would be a b l e  t o  meet t h e  r ev i sed  schedule .  This  

confidence was b o l s t e r e d  by t h e  r e s u l t s  of l abo ra to ry  and f l i g h t  

tests through 31 March 1962, which i n d i c a t e d  t h a t  t h e  major tech- 

n i c a l  problems would be  solved by t h e  scheduled Design Release 

Review i n  J u l y  1962. Programming a c t i o n s  were t h e r e f o r e  taken ,  

i n  March, t o  proceed wi th  t h e  planned 3-month preproduct ion 

engineer ing  e f f o r t  on 30 June. 3 1 However, a s  p a s t  experience had 

shown, s o l u t i o n s  t o  problems a s  complex a s  t hose  conf ront ing  t h e  

REDEYE simply could n o t  be  scheduled w i t h  any degree of accuracy. 

3 0 ~ t r ,  DCGIGM, AOMC, t o  Cof Ord, 21 Dec 61, sub j  : Revised 
FSDEYE Program, w i n c l s .  H i s t  Div F i l e .  

3 1 R E ~ ~ ~  Prog Repts,  Jan  - Mar 62. H i s t  Div F i l e .  



(U) I n  May and June 1962, considerable  progress  ?as made i n  

labora tory  tests of t h e  design f i x e s ,  bu t  t h e  r e s u l t s  of guided 

f l i g h t  t e s t s  d i s c lo sed  cont inuing component and launch d i f f i c u l t i e s .  

The new a i r f rame conf igura t ion  designed t o  c o r r e c t  t h e  r o l l  r a t e  

and maneuverabili ty problem cons is ted  of shrouded, cambered t a i l s  

and f i xed  wings forward of t h e  c o n t r o l  su r f aces .  F l i g h t  tests of 

four  LTV-1B rounds i nd i ca t ed  t h a t  t h i s  conf igura t ion  would provide 

a c ~ e p t a b l e  r o l l  r a t e s  and maneuverabili ty;  however, f u r t h e r  re- 

finement was needed t o  improve performance during t h e  subsonic 

por t ion  of f l i g h t .  I n  t he  a r e a  of background r e j e c t i o n ,  two 

approaches were under s tudy,  one using e l e c t r i c a l l y  cooled indium 

arsen ide  and the  o the r  a  gas (carbon dioxide)  cooled PbS cel l .  

The p lan  was t o  complete f e a s i b i l i t y  s t u d i e s  of t he se  approaches 

by.0ctober  1962 and s e l e c t  one f o r  complete development and in t e -  

g r a t i on  i n t o  t h e  system des ign  a t  a later da te .  Qe need f o r  

d r a s t i c  improvements i n  t he se  and o the r  a r ea s  was ev ident  i n  t h e  

f l i g h t  test of 11 GTV-2 rounds, none of which achieved a  phys ica l  

i n t e r cep t .  

(U) I n  May, t h e  con t r ac to r  f i r e d  four  rounds a t  NOTS and 

t h r e e  a t  San Clemente I s land .  Of t h e  four  NOTS f i r i n g s ,  one 

missed the  t a r g e t  by 6 f e e t ,  two by less than 35 f e e t ,  and one by 

more than 50 f e e t .  The t h r e e  a t  San Clemente I s l and  a l l  had l a r g e  

m i s s  d i s t ances  because of i n s u f f i c i e n t  I R  s i g n a l  f o r  e f f e c t i v e  

guidance. These were followed, i n  June, by four  more GTV-2 

f i r i n g s  a t  NOTS. None of t h e  f i r s t  t h r e e  rounds had an opportu- 

n i t y  t o  h i t  o r  come c lo se  t o  t h e  t a r g e t ,  one of them experiencing 

a  gyro f a i l u r e  a t  launch and t h e  o the r  two having excess ive  t i p -  

o f f  r a t e s  (launch d i f f i c u l t y ) .  The f o u r t h  round exh ib i t ed  normal 

performance t o  i n t e r c e p t ,  bu t  missed i t s  t a r g e t  by about 55 f e e t .  
32 

(U) I n  view of t h e  cont inuing t e c h n i c a l  d i f f i c u l t i e s ,  t h e  

3 2 ~ ~ ~ ~ ~ ~  Prog Repts, May - Jun 62. H i s t  Div F i l e .  
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Commanding General  o f  AOMC, i n  e a r l y  J u l y  1962, c a n c e l l e d  c o n t r a c t  

n e g o t i a t i o n s  f o r  t h e  advance p roduc t ion  e n g i n e e r i n g  program and 

r e v i s e d  t h e  s c h e d u l e  accord ing ly .  H e  extended t h e  Design Release  

Review and i n t e r i m  d e s i g n  release from J u l y  t o  September, and 

scheduled t h e  sys tem demons t ra t ion  f o r  t h e  week of 9  September 

1962. P l a n s  t o  e x e c u t e  e n g i n e e r i n g  s e r v i c e s  and p roduc t ion  con- 

t r a c t s  about  1 October 1962 w i t h  FY 1963 PEMA funds  were n o t  

a f f e c t e d .  The Ordnance Readiness  Date of November 1964 was a l s o  

unchanged, d e s p i t e  a 3-month e x t e n s i o n  i n  i n i t i a l  i n d u s t r i a l  

p r o t o t y p e  d e l i v e r i e s  from October 1963 t o  January  1964. Th is  

d e l a y  was n e c e s s a r y  because  o f  t h e  requirement  f o r  a  15-month 

e n g i n e e r i n g  e f f o r t  t o  d e s i g n  and f a b r i c a t e  s p e c i a l  accep tance  

i n s p e c t i o n  equipment b e f o r e  t h e  f i r s t  p roduc t ion  d e l i v e r y .  
3  3  

# Meanwhile, t h e  DA General  S t a f f ,  on 28 June  1962, renewed * 
t h e  LP c l a s s i f i c a t i o n  f o r  t h e  REDEYE system f o r  a 1-year p e r i o d  

and t y p e  c l a s s i f i e d  t h e  AN/TSM-54 missile test set as LP. The 

procurement q u a n t i t i e s  approved f o r  t h e  f i r s t - y e a r  buy i n  FY 1963 

c o n s i s t e d  of 1,539 t a c t i c a l  m i s s i l e  u n i t s ,  i n c l u d i n g  340 i n d u s t r i a l  

p r o t o t y p e s ,  and 42 t e s t  sets. Planned procurement d u r i n g  t h e  M 

1964-66 p e r i o d ,  under a S tandard  A c l a s s i f i c a t i o n ,  i n c l u d e d  55,458 

missile u n i t s  and 48 test sets. The e s t i m a t e d  u n i t  c o s t s  f o r  t h e  

m i s s i l e  sys tem i n  q u a n t i t y  p r o d u c t i o n  were $12,379 f o r  t h e  f i r s t -  

y e a r  buy (N 1963) ,  $4,273 f o r  FY 1964, $3,060 f o r  FY 1965, and 

$2,627 f o r  FY 1966. 34 

* 
The weapon system w a s  o r i g i n a l l y  c l a s s i f i e d  as LP f o r  a 2-year 
p e r i o d  by OTCM 37512, 1 8  August 1960. See p. 78. 

33(1) TT ORDXM-XGM-69, CG, AOMC, t o  CofOrd, 3  J u l  62. (2) 
L t r ,  same t o  same, 1 7  J u l  62, s u b j :  REDEYE APE Contr.  Both i n  
H i s t  Div F i l e .  

340~CM 38086, 28 Jun  62. RSIC. 



Deferment of FY 1963 Procurement 

(U) A t  t h e  time of the  foregoing ac t ion ,  t h e r e  was reason t o  

be l ieve  t h a t  the  REDEYE system planned f o r  production . r e l ea se  i n  

October 1962 would meet a l l  of t h e  o r i g i n a l  MC's  except i n  those 

a reas  waived by the use r s  and concurred in by t h e  DA General 

s t a f f .  35 Three months l a t e r ,  however, a successfu l  system demon- 

s t r a t i o n  s t i l l  had not  been achieved. Following a review of the 

development program, on 1 October 1962, t he  Direc tor  of Defense 

Research & Engineering (DDRE) Ad Hoc Group on REDEYE concluded 

t h a t  t he  weapon system was t echn ica l ly  f e a s i b l e ,  but t h e  magnitude 

of t he  t a sk  had been gross ly  underestimated by both t h e  Army and 

the  cont rac tor .  While no t  quest ioning t h e  t a c t i c a l  u t i l i t y  o f ,  

o r  requirement f o r  t he  system, the  members of t h e  g oup agreed \ 
t h a t  t he  weapon was not s u i t a b l e  f o r  r e l e a s e  t o  production, 

p r i n c i p a l l y  because of i n s u f f i c i e n t  guidance accuracy and the  

l a r g e  background I R  no i se  compared t o  t h e  I R  s igna l .  They there-  

f o r e  reconmended t h a t  t he  development e f f o r t  be concentrated on a 

system with e f f e c t i v e  performance i n  these  a r e a s ,  and t h a t  a 

competit ive R&D program be i n i t i a t e d  immediately on an advanced 

system with super ior  performance over t h a t  expected f o r  t he  b a s i c  

REDEYE. The advanced system, they predic ted ,  would probably be 

from 2 t o  3 years  behind the  in t e r im  system. 36 

@ During a meeting held i n  Washington on 19 October 1962, 

LTC R. C. Daly of DCSLOG announced t h a t  t h e  Defense Department 

had concurred i n  t he  conclusions and r e c m e n d a t i o n s  of t he  DDRE 

Ad Hoc Group and had defer red  t h e  e n t i r e  FY 1963 procurement 

3 5 ~ e e  above, pp. 84-87. 

36~um of CRD/C MFR dtd 1 2  Oct 62, sub j :  Bept of Mtgs DDRE Ad 
Hoc Gp on REDEYE, atchd a s  i n c l  t o  DF, C&DP t o  REDEYE Cmdty Ofc, 
e t  a l . ,  24 Oct 62, subj :  DA/AMC S ta f f  Review of REDEYE, AMCP. 
H i s t  Div F i l e .  
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program. H e  r e i t e r a t e d  t h a t  t h e  REDEYE system would n o t  be  

approved f o r  p roduc t ion  r e l e a s e  u n t i l  t h e r e  was a s u c c e s s f u l  sys-  

t e m  demons t ra t ion ,  which had been reschedu led  f o r  A p r i l  1963. 

Even i f  t h e  sys tem demons t ra t ion  were s u c c e s s f u l ,  t h e  e a r l i e s t  

t h a t  t h e  procurement program could be r e l e a s e d  would be i n  June 

1963. It was t h e r e f o r e  decided t o  s l i p  t h e  i n i t i a l  A! 1963 buy 

t o  FY 1964. Because of t h e  i n d i c a t e d  follow-on of  an improved o r  
* 

second g e n e r a t i o n  REDEYE, p roduc t ion  build-up on t h e  REDEYE I 

would b e  t o  a minimum s u s t a i n i n g  r a t e  o n l y  (about  1 ,000  p e r  month). 

The REDEYE I1 was expec ted  t o  b e  ready f o r  procurement by FY 1967. 

The planned procurement of t h e  REDEYE I t o  meet Army requ i rements  

d u r i n g  t h e  FY 1964-66 per iod  t o t a l e d  18,520 u n i t s  (735 i n  1964; 

8,185 i n  1965; 9,600 i n  1966). The REDEYE I1 would t h e n  t a k e  o v e r ,  

and q u a n t i t i e s  t o  m e e t  t h e  Army i n v e n t o r y  o b j e c t i v e  would be pro- 

g r a m e d .  A c t i v a t i o n  of t h e  f i r s t  25 REDEYE teams was scheduled 

f o r  1965. 3 7 

(U) The r e o r i e n t e d  development program, submi t t ed  by t h e  

REDEYE Commodity Manager i n  l a t e  November 1962, was des igned  t o  

g i v e  maximum a s s u r a n c e  o f  p rov id ing  a b a s i c  weapon system meet ing 

a l l  of t h e  modif ied M C ' s ,  t o  i n c l u d e  a background r e j e c t i o n  

c a p a b i l i t y  c o n s i s t e n t  w i t h  t h e  c u r r e n t  s t a t e  o f  t h e  a r t .  Primary 

a t t e n t i o n  would be  focused on improvements i n  aerodynamic c o n t r o l ,  

m a n e u v e r a b i l i t y ,  s i g n a l  p r o c e s s i n g ,  o p t i c s ,  and background r e j e c -  

t i o n .  As an  added measure o f  a s s u r a n c e ,  a l t e r n a t e  approaches  i n  

t h e  l a t t e r  t h r e e  a r e a s  would b e  i n v e s t i g a t e d  by t h e  Hughes 

A i r c r a f t  Company a s  a major  s u b c o n t r a c t o r  t o  General  Dynamics. 

* 
To d i s t i n g u i s h  between t h e  b a s i c  and improved sys tems ,  t h e  former 
was r e f e r r e d  t o  a s  t h e  REDEYE I and t h e  l a t t e r  a s  t h e  REDEYE 11. 
The REDEYE I1 l a t e r  became known a s  t h e  STINGER. 

3 7 R E ~ E Y ~ - ~ e t a i l e d  Data f o r  AMCP P r e p a r a t i o n ,  23 Oct 62,  a tchd  
a s  i n c l  t o  DF, C&DP t o  REDEYE Cmdty Ofc, e t  aZ., 24 Oct 62,  s u b j :  
DA/AMC S t a f f  Review of REDEYE, AMCP. H i s t  Div F i l e .  



The b e s t  engineer ing es t imates  placed completion of t h e  develop- 

ment program about 24 months from 1 February 1963, dependent 

l a r g e l y  upon progress  i n  t h e  a r e a  of background r e j e c t i o n .  To 

maintain the  l e v e l  of e f f o r t  necessary t o  meet t he  revised 

development schedule,  a d d i t i o n a l  FY 1963 RDTE funding of $9.09 

mi l l i on  would be needed, b r ing ing  t h e  t o t a l  requirement f o r  t h e  

year  t o  $12.69 mill ion.38 The a c t u a l  RDTE funding f o r  FI 1962 

amounted t o  $8,828,000, some $293,000 s h o r t  of t h e  r e g i s t e r e d  

requirement f o r  $9,121,000. This brought t h e  t o t a l  RDTE cos t  

through 1962 t o  $29,527,000, about $8 mi l l i on  of which was 

furnished by t h e  Marine Corps. 39 I n  add i t i on  t o  t h e  requirement 

f o r  $12.69 mi l l i on  i n  FY 1963 RDTE funds,  i t  was est imated t h a t  

$18,809,000 would be needed t o  complete development of t he  weapon 

system ($14,433,000 i n  FY 1964 and $4,376,000 i n  FY 1965),  p lus  

$2.2 m i l l i o n  f o r  t h e  t r a i n i n g  device.  40 These funding require-  

ments brought t h e  t o t a l  p ro jec ted  development c o s t  t o  $63,226,000, 

i n  c o n t r a s t  t o  t h e  o r i g i n a l  e s t ima te  of $23,955,000. 

(U) The i n d u s t r i a l  schedule  evolved from t h e  rev ised  develop- 

ment program c a l l e d  f o r  an i n t e r im  production release i n  June 1963; 

i n i t i a t i o n  of a preproduction engineer ing planning study i n  June 

1963; i n i t i a l  hardware procurement i n  October 1963; and a 15-month 

production leadtime. The hardware t o  be de l ivered  under t h i s  

program would have the  modified M C f s  and i n i t i a l  d e l i v e r i e s  

(through about t h e  second-year buy) would have l imi t ed  background 

r e j ec t i on .  However, when developed, a f u l l  background r e j e c t i o n  

3 8 ~ t r ,  REDEYE Cmdty Mgr t o  CG, AMC, 30 Nov 62, subj :  Revised 
REDEYE Dev Program. Hist Div F i l e .  

3 9 ~ ~ ~ I M ~  Rept , REDEYE Wpn Sys R&D Funding, Feb 73. H i s t  
Div F i l e .  

40(1) R&D Anal f o r  REDWE Program, atchd a s  i n c l  t o  SS MEII- 
R-21, R&D D i r  t o  REDEYE Cmdty Mgr, 14 Feb 63, sub j :  R&D Anal - 
REDEYE. (2) L t r ,  REDEYE Cmdty Mgr t o  CG, AMC, 30 Nov 62, sub j :  
Revised REDME Dev Program. Both i n  H i s t  Div F i l e .  



c a p a b i l i t y  would be  i n c o r p o r a t e d .  T h i s  would p e r m i t  e a r l y  de- 

l i v e r y  of t h e  REDEYE and a t  t h e  same time minimize t h e  q u a n t i t y  

w i t h  l i m i t e d  c a p a b i l i t y .  A r e t r o f i t  program f o r  t h e  i n i t i a l  

i n d u s t r i a l  rounds  was n o t  recommended. I n s t e a d ,  t h o s e  rounds  

remaining would be  r e c y c l e d  and used f o r  t r a i n i n g  purposes .  b d e r  

t h e  r e v i s e d  i n d u s t r i a l  program, t h e  f i r s t  REDEYE team, equipped 

w i t h  a b a s i c  l o a d  o f  1 2  rounds and backup of  6 rounds ,  was t o  b e  

a c t i v a t e d  by J u l y  1965. 
4 1 

(U) R e p r e s e n t a t i v e s  of t h e  REDEYE Commodity O f f i c e  p r e s e n t e d  

t h e  r e v i s e d  program t o  t h e  A s s i s t a n t  S e c r e t a r y  of t h e  Army, R&D,  

and t h e  Chief of R&D, on 7 December 1962. During t h e  p r e s e n t a t i o n ,  

members of b o t h  DA s t a f f  e l ements  approved t h e  proposed program 

and s t a t e d  t h a t  t h e  r e q u e s t e d  $9.09 m i l l i o n  i n  a d d i t i o n a l  FY 1963 

RDTE funds  would be  p rov ided  t o  f i n a n c e  t h e  e f f o r t  from 1 February 

1963 through 30 September 1963. They a l s o  agreed t h a t  t h e  REDEYE 

weapon sys tem had t h e  h i g h e s t  p r i o r i t y  w i t h i n  t h e  a i r  d e f e n s e  

a r e a .  
42 

T r a n s i t i o n  from R&D t o  P r o d u c t i o n  

(U) Except f o r  t h e  June  1963 p r e p r o d u c t i o n  e n g i n e e r i n g  s t u d y ,  

which was r e j e c t e d  by t h e  Defense ~ e ~ a r t m e n t  , 43  and a d e l a y  o f  

some 3 months i n  i n i t i a l  hardware procurement , 44 Gener a 1  Dynamics 

met most of  t h e  key t a r g e t  d a t e s  o f  t h e  r e v i s e d  program. The 

c o n t r a c t o r  completed t h e  Phase A f l i g h t  tests i n  December 1963 
4 5 

and t h e  b a s i c  REDEYE system w i t h  modi f i ed  MC'S  e n t e r e d  t h e  

4 2 ~ ~  AMSMI-XGM-71, CG, MICOM, t o  CG, AMC, 8 Mar 63. H i s t  
Div F i l e .  

4 3 ~ ~ ~ ~ ~  H i s t  Sum, FP 1963, p. 153. 

4 4 ~ ~ ~ ~ ~  H i s t  Sum, FP 1964, p. 67. 

4 5 R E ~ ~ ~ ~  PMzP, 30 J u n  67,  p. 32. Hia t  Div F i l e .  



i n d u s t r i a l  s t a g e  e a r l y  i n  1964. T h e r e a f t e r ,  d e s i g n  changes i n  t h e  

weapon system were made by eng ineer ing  change o r d e r  under t h e  

product  improvement program. 

FY 1963-64 Development Costs  

(U)  During t h e  December 1962 p r e s e n t a t i o n ,  t h e  DA S t a f f  mem- 

b e r s  had assured  t h e  FCEDEYE Commodity Manager t h a t  t h e  $9,090,000 

i n  a d d i t i o n a l  FY 1963 RDTE f u d s  would be  provided t o  fund t h e  

program from February through September 1963, and d i r e c t e d  t h a t  

t h i s  e f f o r t  be  under a cost -plus- incent ive-fee  (CPIF), i n s t e a d  of 

cost-plus-fixed-fee,  c o n t r a c t .  However, t h e i r  f a i l u r e  t o  provide 

funds on a t imely  b a s i s  t h r e a t e n e d  t o  undermine t h e  i n t e n t  of t h e  

i n c e n t i v e  f e e  c o n t r a c t .  On 25 January 1963, j u s t  6 days  be fore  

funds under t h e  e x i s t i n g  c o n t r a c t  r a n  o u t ,  MICOM r e c e i v e d  $750,000 

from t h e  Marine Corps, b u t  t h e  funds  promised by t h e  Army s t i l l  

had n o t  a r r i v e d  on 8 March, 9 1  days  a f t e r  t h e  p r e s e n t a t i o n .  With 

t h e  Marine Corps money and t h e  unspent  p r o j e c t  funds a v a i l a b l e  a t  

MICOM, t h e  c o m o d i t y  manager n e g o t i a t e d  a l e t t e r  o r d e r  c o n t r a c t  

f o r  $1.6 m i l l i o n ,  enough t o  c a r r y  t h e  program through 1 5  March 

1963 (40 days )  .46 The f i r s t  inciement  of $1 m i l l i o n  i n  Army funds  

came on 1 3  March, followed by $3 m i l l i o n  l a t e r  i n  t h e  month, a l l  o f  

which was used t o  extend t h e  performance per iod  under t h e  l e t t e r  

o r d e r  con t rac t .47  Subsequent incremental  funding i n c r e a s e d  t h e  

t o t a l  1963 RDTE program t o  $12,951,000, i n c l u d i n g  t h e  $750,000 

Marine Corps c o n t r i b u t i o n .  
48 

(U)  The RDTE funding program reached a peak of $16,020,000 i n  

4 6 ~ ~  AMSMI-XGM-71, CG, MICOM, t o  CG, AMC, 8 Mar 63. H i s t  Div 
F i l e .  

4 7 ~ ~  AMSMI-XGM-7, REDNE Cmdty Of c ,  25 Mar 63, sub j : REDEYE 
Contr,  w i n c l :  TT AMCMI-XGM-89, CG, MICOM, t o  CG, AMC, 26 Mar 63. 
H i s t  Div F i l e .  

4 8 ~ ~ ~ ~ ~ ~  Rept,  REDRIE Wpn Sys R6D Funding, 20 Feb 73. H i s t  
Div F i l e .  



FY 1964, an i nc rease  of $1,587,000 over t h e  requirement pro jec ted  

i n  February 1963. 49 

Improvement i n  System Performance and R e l i a b i l i t y  

(U) Despi te  t h e  u n s e t t l i n g  i n f luence  of piecemeal funding i n  

FY 1963, General Dynamics made no tab l e  progress  i n  so lv ing  the  

major t e c h n i c a l  problems ( r o l l  r a t e ,  maneuverabi l i ty ,  c e l l  s ens i -  

t i v i t y ,  launcher  t ip-off  r a t e ,  and background r e j e c t i o n ) .  A l l  of 

t he  problems were solved t o  some e x t e n t ,  bu t  background r e j e c t i o n  

remained t h e  most d i f f i c u l t  of s o l u t i o n .  Canted j e t  vanes i n  t h e  

s u s t a i n e r  motor nozz le  wi th  a t a i l  shroud and cambered t a i l s  

appeared t o  a l l e v i a t e  t h e  r o l l  r a t e  problem, and t h e  forward f ixed-  

wing des ign  improved maneuverabi l i ty .  To reduce t h e  t ip-off  r a t e ,  

t h e  con t r ac to r  designed and t e s t e d  a zero-length launcher .  Af te r  

four  f l i g h t  tests, i n  March 1963, t h e  b e s t  f e a t u r e s  were adopted 

f o r  t he  new smooth-bore launcher .  Improved d e t e c t o r  c e l l s  znd 

cool ing  techniques,  ex tens ive  r e t i c l e  des ign ,  and improved c i r -  

c u i t r y  were ins t rumenta l  i n  reducing t h e  e f f e c t s  of problems i n  

t h e  a r e a s  of c e l l  s e n s i t i v i t y  and background r e j e c t i o n .  Further  

des ign  refinement was necessary ,  however, before  i nco rpo ra t i ng  

these  c o r r e c t i o n s  i n t o  t h e  t a c t i c a l  system. 

(U) During FY 1963, General Dynamics f i r e d  75 REDEYE m i s s i l e s ,  

23 of which were f u l l y  guided rounds. Four of t h e  GTV's scored 

d i r e c t  h i t s  on t h e  t a r g e t  drones.  The f i r s t  of t h e s e  occurred i n  

f i r i n g  M i s s i l e  292, on 14 December 1962, a g a i n s t  a 275-knot QF-9F 

drone f l y i n g  a t  an a l t i t u d e  of 1,025 f e e t .  The o t h e r  t h r e e  t a r g e t  

h i t s  took p l a c e  dur ing  t h e  f i r s t  6 months of 1963-one a g a i n s t  a 

PB4Y2K t a r g e t  and two a g a i n s t  KD2R5 drones.  5 0 

49(1) B i d .  (2) Atso see above. p .  114. - - 
50(1) MICOM H i s t  Sum, FY 1963, pp. 153-54. (2) MICOM Rept 

4M5N36, Jan-Mar 63, sub j :  R e l i a b i l i t y  Rept - Scorekeeping: P l o t s  
of Success /Fa i lure  of Msls i n  Sys Tes t s ,  pp. 16-17. H i s t  Div F i l e .  



(U) During the  monthly p r o j e c t  review he ld  a t  MICOM on 30 

Ju ly  1963, General Dynamics repor ted  t h a t  t h e  development program 

was on schedule.  Nevertheless,  t h e  REDEYE Commodity Manager 

decided, with DA approval ,  t o  delay t h e  r e l e a s e  of t h e  i n i t i a l  

i n d u s t r i a l  c o n t r a c t  u n t i l  January 1964. This delay of 3 months 

would al low a d d i t i o n a l  t i m e  f o r  work on system r e l i a b i l i t y ,  

s p e c i f i c a l l y  t h e  REDEYE'S a b i l i t y  t o  func t ion  i n  a u se r  environ- 

ment. Previously,  primary emphasis had been focused on system 

performance. 5 1  

Release f o r  Limited Production 

(U)  By e a r l y  October 1963, t h e  REDEYE program had reached the  

po in t  where a f i rm dec i s ion  had t o  be made e i t h e r  t o  go i n t o  pro- 

duc t ion  o r  t o  e l imina t e  t h e  e n t i r e  s y s t e m . 5 2  A review of t h e  

program s t a t u s  a t  t h a t  t i m e  d i sc losed  t h a t  t h e  progress  made 

toward achieving t h e  ob j ec t ives  of t h e  r eo r i en t ed  development 

e f f o r t  had been highly s a t i s f a c t o r y .  P a r t i c u l a r l y  g r a t i f y i n g  was 

t he  phenomenally succes s fu l  demonstration of t he  new gy ro lop t i c s ,  

con t ro l ,  and s i g n a l  processing systems i n  a series of 13  f l i g h t  

t e d t s .  These rounds were flown aga ins t  var ious  t a r g e t s  f l y i n g  a t  

speeds of 75 t o  375 knots ,  a t  a l t i t u d e s  of 410 t o  4,500 f e e t ,  and 

a t  ranges of 1,100 t o  2,900 meters. E l w e n  of t h e  1 3  m i s s i l e s  

phys ica l ly  impacted t h e  t a r g e t ,  and t h e  o the r  two missed t h e  I R  

cen t ro id  of t a r g e t  r a d i a t i o n  by about 12 i n c h e s .  Although the  

performance boundaries had not  been ex tens ive ly  explored,  t h e  

demonstrated system performance, combined wi th  computer s t u d i e s ,  

ind ica ted  t h a t  t he  u l t ima te  c a p a b i l i t y  of t h e  weapon system would 

be i n  accordance wi th  t h e  modified MC's .  

(U) The background r e j e c t i o n  c a p a b i l i t y  had been improved by 

5 b ~ ~ ~ ~  H i s t  Sum, FY 1964, p. 67. 

5 2 ~ o u r n a l  Entry,  CG, MICOM, 4 Oct 63. H i s t  Div F i l e .  



a f a c t o r  of two by e l e c t r i c a l l y  cool ing  t h e  lead  s u l f i d e  (PbS) 

c e l l ,  and e f f o r t  was cont inu ing  i n  two a r e a s  t o  achieve t h e  

optimum c a p a b i l i t y  a t  t h e  e a r l i e s t  pos s ib l e  d a t e .  One of these  

was t he  e l e c t r i c a l l y  cooled indium a r sen ide  c e l l .  The o the r  was 

a  backup seeker ,  wi th  a  c ryogenica l ly  cooled PbS c e l l ,  being 

developed by t h e  Hughes A i r c r a f t  Company. 

(U) Af te r  cons ider ing  t h e  foregoing progress  r e p o r t ,  MICOM 

concluded t h a t  t h e  REDEYE e s s e n t i a l l y  m e t  t h e  modified M C ' s  

except  f o r  weight. Although t h e  background r e j e c t i o n  c a p a b i l i t y  

was no t  optimum, t he  missile was considered t o  be t a c t i c a l l y  

u s e f u l  i n  i t s  c u r r e n t  conf igura t ion .  I n  view of t h i s  and t h e  

urgent  need f o r  t h e  REDEYE t o  f i l l  a  void i n  t h e  a r s e n a l  of a i r  

defense weapons, t h e  Commanding General of MICOM recommended a  

con t inua t ion  of t h e  RDTE program, t o  i nc lude  t h e  background 

r e j e c t i o n  e f f o r t  a t  Hughes A i r c r a f t  and General Dynamics; a  

comprehensive r e l i a b i l i t y  program i n  FY 1964; continued des ign  

refinement t o  improve performance and p r o d u c i b i l i t y ;  and R&D 

support  of t h e  i n d u s t r i a l  program. With t h e  f u l l  understanding 

t h a t  t h e r e  was a  ca l cu l a t ed  r i s k  involved, i n  t h a t  performance 

boundaries had no t  been f u l l y  explored and background r e j e c t i o n  

was l im i t ed ,  he recommended t h a t  t h e  REDNE system be  re leased  

f o r  l im i t ed  production. The q u a n t i t i e s  i n i t i a l l y  procured, he  

suggested,  should be l im i t ed  t o  t h e  minimum requ i r ed  t o  f u l f i l l  

e a r l y  needs of non - t ac t i ca l  c la imants  and t h e  urgent  requirements 

of t a c t i c a l  u n i t s .  5  3  

I n  Apr i l  1963, AMC Headquarters had recommended t h a t  t h e  

REDEYE be continued i n  t h e  LP ca tegory  f o r  a per iod of 2 yea r s ,  

and t h a t  t h e  fol lowing q u a n t i t i e s  be au thor ized  f o r  procurement: 

5 3 ~ t r ,  CG, MICOM, t o  CG, AMC, 11 Oct 63, sub j :  REDEYE 
Program, atchd a s  i n c l  t o  SS AMSMI-XGM-5, REDEYE Cmdty Ofc, 1 0  
Oct 63, sub j :  same. H i s t  Div F i l e .  



UNCLASSIFIED 

System T a c t i c a l  Uni t s  T e s t  S e t s  
EY - m y  USMC T o t a l  &!!Y - USMC - T o t a l  

M i s s i l e  procurement fo l lowing  a Standard A c l a s s i f i c a t i o n  was 

es t imated  a t  42,306 d u r i n g  t h e  FY 1966-68 p e r i o d ,  making a t o t a l  

planned p roduc t ion  of 51,200 u n i t s  (44,396 Army; 6,804 USFIC). 
54 

The proposed f i r s t - y e a r  buy of 655 missiles i n  FY 1964 represen ted  

a decrease  of 874 from t h e  q u a n t i t y  con ta ined  i n  t h e  c a n c e l l e d  

EY 1963 program.55 The DA S t a f f ,  i n  December 1963, reduced t h e  

f i r s t - y e a r  buy even f u r t h e r  and r e f u s e d  t o  extend t h e  LP c l a s s i -  

f i c a t i o n  beyond FY 1964 u n t i l  f i r m  q u a n t i t i e s  had been e s t a b l i s h e d  

and funds budgeted. Approved f o r  FY 1964 procurement were 294 

system t a c t i c a l  u n i t s  (139 Army; 155 USMC) and 1 3  test s e t s  

(10 Army; 3 USMC). 5 6 

5 4 ~ t r ,  CG, AMC, t o  CRD, DA, 3 Apr 63, s u b j :  Req f o r  Extension 
of LP TCLAS - REDEYE. Recorded i n  AMCTCM 1912, 1 3  Feb 64. RSIC. 

5 5 ~ e e  above, p. 111. 

561st Ind,  CRD, DA, t o  CG, AMC, 1 2  Dec 63, on L t r ,  CG. ANC. 
t o  CRD, DA, 3 Apr 63, s u b j :  Req f o r  Extension of LP TCLAS - 
REDEYE. Both recorded i n  AMCTCM 1912, 1 3  Feb 64. RSIC. 
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CHAPTER V I  

f l  INDUSTRIAL AND PRODUCT IMPROVEMENT PKOCMNS (U) 

(U) Under t he  i n d u s t r i a l  program approved by the  Chief of  

Research & Development i n  December 1963, t h e  Army Miss i le  Command 

planned t o  complete engineering and s e r v i c e  t e s t s  duering the  
% 

product ion of Block I and 11 systems i n  1964-65 and, hopeful ly,  

t o  ob ta in  approval f o r  c l a s s i f i c a t i o n  of t h e  system a s  Standard A 

f o r  t h e  f i r s t  quan t i t y  procurement of t h e  f i n a l  Block 111 system 

i n  J?Y 1966. A l l  major changes were planned f o r  t h e  Block 111 

weapon, i n  order  t o  minimize t h e  e f f e c t  on product ion,  t o  s t ab i -  

l i z e  conf igura t ion  management, and t o  reduce t h e  number of 

d i f f e r e n t  conf igura t ions  t o  be supported i n  t h e  f i e l d .  However, 

t h i s  p lan ,  l i k e  so  many o the r s  before  i t ,  turned out t o  be overly 

op t imi s t i c .  Because of cont inuing r e l i a b i l i t y  and production 

problems, t h e  weapon system remained i n  t h e  LP category u n t i l  

December 1968, and t h e  number of engineering design changes f a r  

exceeded t h a t  of a  normal product improvement program. 

(U) A s  a  r e s u l t  of t he  urgent  need f o r  t he  REDEYE and the  

dec i s ion  t o  p l ace  the  weapon i n  product ion before  t h e  t a c t i c a l  

design was e s t ab l i shed  a t  an optimum l e v e l  of r e l i a b i l i t y ,  more 

than $42 m i l l i o n  i n  development and engineering c o s t s  were 

incur red  a f t e r  i n i t i a t i o n  of t he  product ion phase e a r l y  i n  1964. 

The system design w a s  i n  a  constant  s t a t e  of change throughout 

the  J?Y 1964-67 period.  Indeed, t h e  magnitude of design changes 

s t i l l  being introduced i n  J?Y 1967 l e d  t o  t h e  deferment of t h e  

product ion buy f o r  t h a t  year  u n t i l  t he  r a t e  of changes could be 

reduced, t he  design firmed, and the  system's  r e l i a b i l i t y ,  pro- 

d u c i b i l i t y ,  and performance could be demonstrated by confirmatory 

t e s t s  of product ion model mi s s i l e s .  As a r e s u l t ,  de l ive ry  



schedules  and deployment d a t e s  were not  m e t .  Moreover, c o s t  e s t i - '  

mates f o r  t h e  proposed design changes were extremely op t imi s t i c ,  

c r e a t i n g  a  s e r ious  problem i n  the a r ea  of con t r ac t  cos t  management; 

b and planned savings from second source and cc~mpet i t i  e  procurement 

d id  no t  ma te r i a l i ze  because of a  reduc t ion  i n  REDEYE requirements.  
1 

Production Base Line 

U) Because of s l ippages  i n  t h e  development schedul.? and 

f l u c t u a t i o n s  i n  requirements f o r  t h e  REDNE, t h e  p ro j ec t  plan f o r  

e s t a b l i s h i n g  a production base l i n e  underwent s e v e r a l  r ev i s ions .  

The o r i g i n a l  estimate of REDEYE requirements f o r  t h e  Amy and 

o ther  customers t o t a l e d  40,500 u n i t s ,  which were t o  be procured 

during t h e  FY 1959-61 period. This  p ro j ec t i on  was reduced, i n  

November 1959, t o  37,590 u n i t s  during t h e  FY 1961-64 per iod.  The 

rev ised  p lan  of June 1962 r a i s e d  t he  production quan t i t y  t o  56,997 

during the  FY 1963-66 per iod ,  wi th  a  planned f i r s t - y e a r  buy of 

1,539 missiles. The est imated production quan t i t y  was then 

reduced, i n  Apr i l  1963, t o  51,200 u n i t s  during t h e  FY 1964-68 

per iod,  wi th  a  planned f i r s t - y e a r  buy of 655. The DA S t a f f ,  i n  

December 1963, reduced t h e  FY 1964 buy from 655 t o  294. 
2  

(U) The production base p r o j e c t  reques t  of October 1962 was 

updated i n  December 1963 t o  r e f l e c t  t h e  l a t e s t  procurement p lans .  

The reques t  f o r  $1,626,000 covered the  c o s t  of rear ranging  t h e  

e x i s t i n g  Navy-owned cont rac tor -opera ted  f a c i l i t i e s  a t  Pomona, 

Ca l i fo rn i a ,  and t h e  a c q u i s i t i o n  of a d d i t i o n a l  f a c i l i t i e s  and 

'(1) USAAA Rept No. SO 67-12, REDEYE ADGM Sys, Sec B-1. 
Atchd a s  i n c l  t o  L t r ,  CG, MICOM, t o  TAG, DA, 29 Sep 67, sub j :  
USAAA Rept on t h e  REDEYE ADGM Sys. Hist Div F i l e .  (2) 1st Ind,  
ACSFOR, DA, t o  CG, 1 8  Dec 68, on L t r ,  CG, AMC, t o  ACSFOR, 
18  Oct 68, sub j :  Req f o r  Apprl, STD-A, Atchd t o  AMCTCM 6791, 9  
Apr 69, sub j :  Recording DA Apprl of TCLAS f r  LP t o  Std A of GM 
Sys, Intercept-Aerial :  M41. RSIC. 

'see above, pp. 49, 53, 111, 119-20. 



equipment to establish the capacity necessary to meet early 

industrial procurement rates. An additional $941,000 would be 

required in FY 1965 to attain maximum rates for quantity produc- 

tion. The additional facilities consisted of a larger clean room 
1 

area, general machine tools, and assembly and shop test equipment.' 

The updated project request, submitted in March 1964, 

established a need for a maximum production capacity of 2,500 per * 
month on a 1-8-5 shift basis, to meet the combined U. S. and MAP 

requirements. General Dynamics declined a proposition to procure 

the needed additional facilities with corporate funds, because of 

the small quantity of missiles committed to production in FY 1964. 
4 

The Army Materiel Plan of April 1964 provided for the production 

of 43,151 REDEYE systems for U. S. and MAP claimants, including 

a first-year (FY 1964) buy of 301 units. (Production requirements 

for the REDEYE were later reduced by 11,883 units, from 43,151 to 

31,268.) 

Block I (XM-41) System - FY 1964 

(p) The industrial phase of the REDEYE program commenced 

early in 1964, using FY 1963 PEMA funds. General Dynamics began 

the 90-day preproduction planning study on 16 January 1964, under 

a $384,934 contract (AMC-372). Industrial engineering services 

and production contracts for the first-year buy were awarded to 

General Dynamics on 10 April 1964. Contract AMC-417, for 

$4,981,648, covered a 6-month industrial engineering services 

- - * 
Military Assistance Program. 

3 
Ltr, DCG/ADS to CG, AMC, 16 Dec 63, subj : Resubmission of 

PEMA Proj AMCMS Code 4910.1.82044 (REDNE), w incl. Hist Div 
File. 

4~tr, DCG/ADS to CG, AMC, 12 Mar 64, subj : Resubmission of 
PEMA Proj AMCMS Code 4910.1.82044 (REDEYE). Hist Div File. 



e f f o r t .  Cont rac t  AMC-412, i n  t h e  amount of $8,240,710, provided 

f o r  t h e  p roduc t ion  and d e l i v e r y  o f  301 Block I (XM-41) REDNE 

systems over  a 6-month per iod ,  beginning i n  J u l y  1 9 6 5 . ~  The c o s t  

of t h e  f i r s t - y e a r  buy-including Government-furnished equipment, 

such a s  warheads, fuzes ,  and b a t t e r i e s ,  and in-house and i n d i r e c t  

cos t s - to ta led  $25,107,085.56 ($24,608,319.56 f o r  w i l e s  and 

$498,766.00 f o r  1 3  test s e t s ) .  The Marine Corps s u p p l i e d  

$12,765,439.58 of t h e  t o t a l  PEMA funds  o b l i g a t e d .  6 

(U) I n  February 1964, DCSLOG expressed concern about t h e  

average u n i t  c o s t  of t h e  REDEYE, which t h e n  s tood  a t  $6,250. The 

Commanding General  of MICOM w a s  c o n f i d e n t ,  however, t h a t  t h i s  c o s t  

would t a p e r  o f f  w i t h  compet i t ive  procurements i n  FY 1967-68, t h e  

p r e d i c t e d  u n i t  c o s t s  f o r  t h o s e  y e a r s  be ing  $5,200 and $4,500, 
7 r e s p e c t i v e l y .  For t h e  f i r s t  2 y e a r s  o f  t h e  i n d u s t r i a l  program, 

i t  was determined t h a t  compet i t ion  would n o t  be economical because  

of t h e  small q u a n t i t i e s  involved,  t h e  l a c k  of adequate  documenta- 

t i o n ,  and t h e  l a r g e  investment  i n  f a c i l i t i e s  and t o o l i n g .  
8 

(U) The Block I XM-41 weapon system c o n s i s t e d  of t h e  XFIPi 43A 

guided missile, t h e  XM-147 l=ducher, and t h e  XM-547vhipping and 

s t o r a g e  c o n t a i n e r .  The major components of t h e  43A m i s s i l e  

5 (1)  REDEYE Chronology. (2) 1st Ind ,  CG, HICOM, t o  C G ,  AMC, 
1 3  Mar 64, on L t r ,  CO, LAOD, t h r u  CG, MICOM, t o  CG, A X ,  1 0  Mar 64, 
s u b j :  Req f o r  Apprl of Awd [ f o r  FY 64 REDEYE Indus Engrg Svcs] .  
(3) 1st Ind, CG, MICOM, t o  CG, AMC, 1 3  Mar 64,  on L t r ,  CO, q O D ,  
t h r u  CG, MICOM, t o  CG, AMC, 10 Mar 64, s u b j :  Req f o r  Apprl o f  Awd 
[ f o r  FY 64 REDNE Indus  Hardware]. A l l  i n  H i s t  Div F i l e .  

6 ~ e p t ,  PEMA REDEYE M s 1  Sys Maj Items, 27 Jun 73, Budget Div. 
Compt. H i s t  Div F i l e .  

7 (1 )  L t  DCSLOG, DA, t o  CG, AMC, 24 Feb 64, s u b j  : REDNE. 
(2) L t r ,  CG, MICOM, t o  CG, AMC, 1 0  Mar 64, s u b j :  same. B o t h . i n  
H i s  t Div F i l e .  

8 ~ ~ A A A  Rept No. SO 67-12, REDNE ADGM Sys, Sec B-1. Atchd a s  
i n c l  t o  L t r ,  CG, MICOM, t o  TAG, DA, 29 Sep 67, s u b j :  USAAA Rept on 
t h e  REDEYE ADGM Sys. H i s t  Div F i l e .  



inc luded  t h e  Mod 60 s e e k e r  head w i t h  a t h e r m o e l e c t r i c a l l y  cooled 

PbS d e t e c t o r  c e l l ,  t h e  XM-110 d u a l  purpose  r o c k e t  motor, and t h e  

XM-137 warhead s e c t i o n  w i t h  t h e  XM-45 warhead and XM-804 fuze .  

The 18-lb. m i s s i l e  was 2.75 i n c h e s  i n  diameter  and 47.5 i n c h e s  

long  from t h e  t i p  of i t s  s e e k e r  dome t o  t h e  end of t h e  motor 

exhaus t  shroud.  

(U) The XM-147 launcher  was made up of t h e  l aunch ing  t u b e ,  

g r i p s t o c k ,  and t e l e s c o p i c  s i g h t  assembly w i t h  a  t a r g e t  a c q u i s i t i o n  

i n d i c a t o r .  I t  weighed 11 pounds and w a s  49.7 i n c h e s  long  and 3 .61 

i n c h e s  i n  d iamete r .  The missile was s e a l e d  i n  i t s  launcher  a t  t h e  

f a c t o r y  and t h e  a i r  i n  t h e  l auncher  was r e p l a c e d  w i t h  i n e r t  gas .  

The l auncher  t h u s  se rved  n o t  o n l y  t o  a c q u i r e  and t r a c k  t h e  

t a r g e t ,  bu t  a l s o  t o  p r o t e c t  t h e  missile u n t i l  i t  was launched.  

(U) The XM-547 s h i p p i n g  and s t o r a g e  c o n t a i n e r ,  known a s  t h e  

TRIPAC, was a  r e u s a b l e ,  c o n c o l l a ~ s i b l e  c a s e  capab le  o f  accommo- 

d a t i n g  t h r e e  complete miss i l e - l auncher  assembl ies  and n i n e  

l auncher  b a t t e r i e s  and c o o l a n t  u n i t s .  Th i s  p l a s t i c ,  polyurethane-  

l i n e d  c o n t a i n e r  weighed 68 pounds when empty and 164 pounds when 

loaded.  It w a s  about  55 i n c h e s  long ,  21  i n c h e s  wide,  and 19 .5  

i n c h e s  high.  -A 

(U) The ANITSM-54 guided missile test set was a  go-no-go 

t e s t i n g  d e v i c e  f o r  use  by Ordnance ammunition supp ly  p o i n t s  and 

d e p o t s  t o  t e s t  t h e  f u n c t i o n i n g  of t h e  t a c t i c a l  m i s s i l e  sys tem 

b e f o r e  i s s u e  and s t o r a g e .  It  w a s  a l s o  used t o  t e s t  t h e  REDEYE 

t r a i n i n g  dev ice .  The 217-lb. test set w a s  a s e l f - c o n t a i n e d ,  

s i n g l e  u n i t  about  54 i n c h e s  l o n g ,  20 i n c h e s  h igh ,  and 28 i n c h e s  

deep. 
9  

(U) De l ive ry  of t h e  301 Block I systems began i n  September 

(1) OTCM 38086, 28 Jun 62. (2) AMCTCMts 3876, 1 8  Nov 65 ;  
5004, 5  Jan  67. (3) AMC TIR 21.1.6.1(2),  Dec 66, pp. 3 ,  10 ,  12.  
A l l  i n  RSIC. 



1965 and was completed i n  May 1966. Most of these  weapons were 

expended i n  engineering and s e r v i c e  t e s t s .  10 

(U) General Dynamics i n i t i a t e d  t h e  EY 1964 product improve- 

ment e f f o r t  i n  October 1963 under Contract  AMC-315 ,11 which 

replaced t h e  o r i g i n a l  RCD con t r ac t  (ORD-1202). A s  s t a t e d  e a r l i e r ,  

the  RDTE funding program f o r  FY 1964 t o t a l e d  $16,020,000. 
12 

Primary e f f o r t  was focused on the  background r e j e c t i o n  problem 

and design refinements t o  improve system performance, producibi l -  

i t y ,  and r e l i a b i l i t y .  The indium arsen ide  de t ec to r  e f f o r t  was 

terminated i n  November 1963, because t h e  c e l l  assembly (de tec tor  

and i m e r s i o n  l e n s )  was unable t o  withstand t h e  necessary temper- 

a t u r e  excursions.  This  was followed, i n  ~ p r i l  1964, by cancel la-  

t i o n  of the  Hughes A i r c r a f t  backup seeker  program, because of t h e  

s i m i l a r i t y  between the  Hughes and General Dynamics designs and 

t h e  f a c t  t h a t  General Dynamics' Mod 60A gas cooled PbS seeker  

head was nea re r  completion. 

(U) During FY 1964, t h e  con t r ac to r  test f i r e d  28 GTV rounds- 

14  with the  o r i g i n a l  uncooled PbS con ica l  scan seeker ,  12 with t h e  

Mod 60 (Block I) e l e c t r i c a l l y  cooled PbS head, and 2 wi th  the new 

Mod 60A gas cooled head. Of t h e  14  rounds with t he  uncooled 

seeker ,  10 made d i r e c t  h i t s ,  1 had a 1-foot m i s s  d i s t ance ,  and 3 

were considered no test. Seven of t h e  12 rounds wi th  t he  Mod 60 

seeker  head scored d i r e c t  h i t s ,  whi le  3 h i t  wi th in  5 f e e t  of t h e  

t a r g e t  and 2 were scored no test. Two of t he se  rounds were of t h e  

dual-band r e t i c l e  conf igura t ion .  The f i r s t  round wi th  a Mod 60A 

seeker  head was test f i r e d  on 12 June 1964 and scored a d i r e c t  h i t  

lo (1) REDEYE Chronology. (2 )  L t r ,  DCG/ADS, MICOM, t h r u  CG, 
AEIC, t o  D i r  of Mat Acq, Ofc, ASA(I&L), 16  Feb 68, sub j  : Req f o r  
Apprl of DLF, REDEYE Wpn Sys, & i n c l  t he re to .  H i s t  Div F i l e .  

"SS AMSM-1-43-64. 28 Feb 64, sub j  : Req f o r  Apprl of Avd of 
a CPIF Contr f o r  FY 64 REDEXE RCD E f fo r t .  H i s t  Div F i l e .  

''see above, pp. 116-17. 



on t h e  drone.  The o t h e r  round, a l s o  f i r e d  i n  June,  was e r roneous ly  

launched bef o r e  ach iev ing  a c q u i s i t i o n .  l3 The Mod 60A g a s  coo led  

s e e k e r ,  t h e  l a s t  major component t o  complete  e n g i n e e r i n g  d e s i g n ,  

was l a t e r  r e l e a s e d  f o r  i n c o r p o r a t i o n  i n  t h e  Block I1 produc t ion  

m i s s i l e .  

(U) Although background r e j e c t i o n  remained a problem w i t h  t h e  

sys tem,  c ryogen ic  c o o l i n g  of t h e  d e t e c t o r  and l o n g e r  wavelength 

response  were expec ted  t o  improve performance.  l4 Another problem 

of growing concern  was t h e  l a c k  of an  IFF c a p a b i l i t y  i n  t h e  sys -  

tem. A s  o f  June  1964, t h e r e  was no l i g h t w e i g h t  IFF system com- 

p a t i b l e  w i t h  t h e  REDEYE and a d e f i n i t i v e  requirement  f o r  t h e  

development of one was y e t  t o  b e  e s t a b l i s h e d .  
1 5  *\ 

Block I1 (XM-41E1) System - FY 1965 

(U) I n  FY 1965, t h e  REDEYE i n d u s t r i a l  program exper ienced  

s e r i o u s  fund ing  d i f f i c u l t i e s ,  c h i e f l y  because  of growing 

Congress ional  d isenchantment  w i t h  t h e  weapon system. I n  A p r i l  

1964, fo l lowing  t h e  FY 1965 budget h e a r i n g s ,  Congress d e l e t e d  t h e  

planned REDEYE PEMA program from t h e  Department of Defense (DOD) 
\ budget.  I n  an e f f o r t  t o  g e t  t h e  program r e i n s t a t e d ,  DA S t a f f  

o f f i c i a l s ,  on 25 January  1965, provided t h e  Sena te  Appropr ia t ions  

Subcommittee w i t h  i n f o r m a t i o n  on t h e  REDEYE reprogramming r e q u e s t  

and t h e  u r g e n t  need f o r  t h e  weapon system t o  f i l l  a  c r i t i c a l  gap 

i n  forward a r e a  a i r  d e f e n s e .  The r e a c t i o n  of t h e  committee was 

one of con t inued  r e l u c t a n c e  t o  approve t h e  program on t h e  grounds 

t h a t  t h e  Army had been c a r r y i n g  t h e  p r o j e c t  f o r  some 5 y e a r s  and 

l 3 ~ 1 c 0 ~  H i s t  Sum, FY 1964, p. 69. 

l 4 I E i d . ,  p.  70. 

15ss AMSMI-XGM-2-64, REDEYE Cmclty Mgr, 22 J a n  64, s u b j  : IFF 
Sys f o r  REDEYE, w i n c l ,  L t r ,  DCG/ADS t o  CG, CDC, 23 J a n  64 ,  s u b j :  
REDEYE IFF. H i s t  Div F i l e  (2 )  Also see above,  p. 87. 



had poured much t i m e  and money i n t o  i t  wi thou t  r e a l i z i n g  any b i g  

improvements i n  system performance. Moreover, t h e  committee 

expressed doubt a s  t o  t h e  need f o r  a s o p h i s t i c a t e d  weapon such ns 

t h e  REDEYE, when a i r c r a f t  were then  being downed with  r i f l e s  i n  

Sou theas t  Asia.  The Army's b r i e f i n g  on t h e  c a p a b i l i t i e s  and 

e f f e c t i v e n e s s  of t h e  REDEYE d i d  much t o  d i s p e l  t h e  s t a t e d  objec-  

t i o n s ,  b u t  t h e  committee s t i l l  was n o t  f u l l y  s a t i s f i e d  t h a t  more 

money should b e  i n v e s t e d  i n  t h e  system. After o t h e r  paper exer-  

c i s e s  and p r e s e n t a t i o n s  t o  Congress ional  c o m i t t e e s ,  a reduced 

PEMA program was approved i n  February 1965. 16 

&# Coincident  w i t h  Congress ional  approval  of t h e  FY 1965 

PEMA program, on 19 February 1965, DA extended t h e  LP c l a s s i f i c a -  

t i o n  of t h e  REDEYE system and AN/TSM-54 test set f o r  2 y e a r s ,  and 

a u t h o r i z e d  t h e  procurement o f  1,614 t a c t i c a l  Block I1 m i s s i l e  

u n i t s  a t  an  es t imated  c o s t  o f  $31.8 m i l l i o n .  The a u t h o r i z e d  

procurement program a l s o  inc luded  49 test sets and 140 Block I1 

missiles f o r  s e r v i c e  tests.17 The 140 t e s t  missiles were procured 

wi th  RDTE funds ,  bu t  were covered i n  t h e  FY 1965 PEMA D&F. 
1 8  

dj I n  A p r i l  1965, a CPIF c o n t r a c t  (AMC-644) f o r  $16.3 

m i l l i o n  was s igned  w i t h  General  Dynamics f o r  product ion of 1 ,754 

Block I1 missiles and 40 test sets. The d e l i v e r y  of m i s s i l e  

hardware was scheduled t o  beg in  i n  March 1966 and con t inue  over  

a 9-month per iod.  Another CPIF c o n t r a c t  w i t h  General  Dynamics, 

16(1)  P r i n c i p a l  I t e m  S t a t u s  Sheet  - REDNE PM, 29 Dec 64. 
RHA BX 13-230. (2) TT AMCPM-RE-39-65, CG, MICOM, t o  CG, AMC, 29 
J a n  65. (3) H i s t  Rept, REDNE PM, FY 1965, p. 1. Both i n  H i s t  
Div F i l e .  

l7 (1) I b i d .  (2) 1st Ind,  0 0 ,  DA, t o  CG, AMC, 1 9  Feb 65,  
on L t r ,  CG, AMC, t o  OCRD, 28 Oct 64,  s u b j :  Req f o r  Extension of 
LP TCLAS - REDEYE. Recorded i n  AMCTCM 3288, 20 May 65. RSIC. 

1 8 ~ ~  AMCPM-RE-57, CG, HICOM, t o  CG, AMC, 1 0  Jun  64. H i s t  
Div F i l e .  
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f o r  $10.5 m i l l i o n ,  extended e n g i n e e r i n g  s e r v i c e s  and s u p p o r t  

through September 1965.19 The f i n a l  c o s t  of  t h e  N 1965 i n d u s t r i a l  

program ( i n c l u d i n g  Government-furnished equipment and in-house and 

i n d i r e c t  c o s t s )  came t o  $36,081,259.84, of  which t h e  Marine Corps 

s u p p l i e d  $10,710,234.05. 20 

(U)  The t a c t i c a l  Block I1 XM-41E1 weapon sys tem i n c o r p o r a t e d  a 

number o f  d e s i g n  changes  t o  improve performance and p r o d u c i b i l i t y .  

I t  c o n s i s t e d  of t h e  XFIM 43B guided m i s s i l e ,  t h e  XM-147E1 l a u n c h e r ,  

and t h e  XM-547E1 s h i p p i n g  and s t o r a g e  c o n t a i n e r .  Modified compo- 

n e n t s  i n  t h e  43B missile i n c l u d e d  t h e  Mod 60A gas  coo led  d e t e c t o r  

c e l l  ( i n s t e a d  of  t h e  e l e c t r i c a l l y  cooled c e l l )  and t h e  XM-137E1 

warhead s e c t i o n  w i t h  t h e  XM-45E1 warhead and XM-804E1 fuze .  De- 

s i g n e d  f o r  f i r i n g  missiles i n  t h e  XM-41E1 and XM-44E1 ( p r a c t i c e )  

sys tems ,  t h e  smooth b o r e  XM-147E1 l a u n c h e r  d i f f e r e d  from t h e  XM-147 

i n  t h a t  i t  had s e a l e d  components and t h e  impulse  g e n e r a t o r  was 

changed and r e l o c a t e d .  It used t h e  XM-59 o p t i c a l  s i g h t ,  a s e a l e d  

u n i t  m a g n i f i c a t i o n ,  wide f i e l d  t e l e s c o p e .  Among changes i n  t h e  

TRIPAK XM-547E1 s h i p p i n g  and s t o r a g e  c o n t a i n e r  were r e v e r s e d  s e a l -  

i n g  r i m s  and d i f f e r e n t  mounting pads.  None of  t h e  major i t ems  

p e c u l i a r  t o  t h e  XM-41E1 weapon sys tem was i n t e r c h a n g e a b l e  w i t h  l i k e  

i t ems  i n  t h e  b a s i c  XM-41 system. 2 1 

(U) The p roduc t  improvement e f f o r t  i n  N 1965 was focused  on 

e n g i n e e r i n g  d e s i g n  changes  f o r  i n c o r p o r a t i o n  i n  t h e  f i n a l  Block I11 

"(1) H i s t  Rept , REDNE PM, N 1965, pp. 1-2. (2 )  The Block 
I1 systems a c t u a l l y  produced under C o n t r a c t  AMC-644 t o t a l e d  1 ,743 .  
Missile p r o d u c t i o n  was s topped  w i t h  d e l i v e r y  of t h e  l a s t  33 u n i t s  
i n  May 1967, s o  t h a t  test equipment cou ld  b e  conver ted  t o  Block 
111. Forty-nine  t e s t  sets were produced under t h e  contract -6  
AN/TSM-54 (Block 11)  and 4 3  AN/TSM-82 (Block 111) .  P&PD Rept ,  
P e r f  of S e l e c t e d  C o n t r s ,  May 67 & Sep 67. H i s t  Div F i l e .  

'Ogept, PEMA REDEYE M s l  Sys naj Items, 27 Jun  73,  Budget Div,  
Compt. H i s t  Div F i l e .  

2 1 A M ~ ~ ~ ~ ' s  3876, 1 8  Nov 65 ;  5004, 5 J a n  67. RSIC. 



(XM-41E2) weapon system, redesign of t he  Block I1 ANITSM-54 t e s t  

s e t  t o  make i t  compatible with the  Block I11 m i s s i l e  conf igura t ion ,  

and f l i g h t  t e s t s  t o  eva lua te  guidance accuracy and r e l i a b i l i t y .  

Most of t he  component changes f o r  t he  Block 111 m i s s i l e  were aimed 

a t  improving ma in ta inab i l i t y  and reducing production cos t s .  Among 

these  were a one-piece hermet ica l ly  sealed seeker  t h a t  could be 

repa i red  a t  depot l e v e l ;  a l e s s  expensive one-piece fuze-warhead 

assembly with a new fuze packaged i n  a small s t e e l  c m ;  and the  

use of separable  (threaded coupling) m i s s i l e  j o i n t s  i n  p lace  of 

bonded j o i n t s  . 
( U )  From 1 J u l y  1964 t o  30 June 1965, General Dynamics f i r e d  

48 REDEYE m i s s i l e s  a t  NOTS-10 R6D rounds, 22 engineering guidance 

t e s t  vehic les  (EGTV's), and 16 t a c t i c a l  prototypes.  Of these ,  15 

were equipped with t h e  Mod 60 e l e c t r i c a l l y  cooled PbS d e t e c t o r  c e l l ,  

which was being produced f o r  t he  Block I (XFIM 43A) mis s i l e .  The 

o ther  23 rounds used t h e  Mod 60A gas cooled c e l l ,  which was re- 

leased f o r  t he  Block I1 (43B) production mis s i l e .  Eleven Mod 60A 

and 4 Mod 60 mis s i l e s  i n t e rcep ted  t h e  I R  source. 

(U) Of t h e  10 R6D rounds-all equipped with the Mod 6SA 

seeker-6 scored d i r e c t  h i t s ,  2 came wi th in  6 f e e t  of t he  I R  

source, and 2 were f a i l u r e s .  

(U) F i f t een  of t he  22 EGTV's c a r r i e d  t h e  Mod 60 seeker  and 7 

the  Mod 60A. Four of t he  15 Mod 60 rounds scored d i r e c t  h i t s ,  5 

missed the  I R  source by 2 f e e t ,  2 came wi th in  6 f e e t ,  and 4 were 

f a i l u r e s .  None of t he  seven Mod 60A rounds in t e rcep ted  t h e  I R  

source,  but  t h r e e  came wi th in  2 f e e t  of it. lho  of t h e  o the r  

rounds had l a r g e  misses,  and two were f a i l u r e s .  

(U) A l l  16 of t he  t a c t i c a l  prototype rounds c a r r i e d  the  Mod 

60A seeker  and 2 of them had l i v e  warheads. Five of t h e  m i s s i l e s  

scored d i r e c t  h i t s ,  t h r ee  came wi th in  6 f e e t  of t he  I R  source,  

and two wi th in  10 f e e t .  Five of t h e  o t h e r s  had l a r g e  misses ,  and 



one was r a t e d  a f a i l u r e .  
22 

(U) Except f o r  minor development e f f o r t  on t r a i n i n g  equipment,  

t h e  e n g i n e e r i n g  d e s i g n  phase  of t h e  b a s i c  REDEYE program was com- 

p l e t e d  i n  November 1965 w i t h  FY 1965 funds ,23 a s l i p p a g e  of 4 y e a r s  

from t h e  o r i g i n a l  schedu le .  The t o t a l  RDTE o b l i g a t i o n s  dropped 

from a peak of $16,020,000 i n  FY 1964 t o  $11,412,000 i n  FY 1965, 

t h e  Marine Corps p rov id ing  $300,000 of t h e  la t ter  sum. Th is  

brought  t h e  t o t a l  development c o s t  t o  $69,910,000 f o r  t h e  FY 1958- 

65 p e r i o d ,  $9,500,000 of which was s u p p l i e d  by t h e  Marine Corps. 
2 4 

Block I11 (XM-41E2) System - FY 1966-68 

@ F i s c a l  Year 1966 marked t h e  f i r s t  q u a n t i t y  procurement of 

t h e  REDEYE system. The approved PEMA funds  f o r  t h e  th i rd -year  buy 

inc luded  $55.9 m i l l i o n  i n  Army money p l u s  a customer s h a r e  of 

$13.7 m i l l i o n .  A f ixed-pr ice - incen t ive - fee  (FPIF) c o n t r a c t  (AMC- 

990) ,  f o r  $41.1 m i l l i o n ,  was n e g o t i a t e d  w i t h  General  Dynamics i n  * 
October 1965 f o r  t h e  p roduc t ion  and d e l i v e r y  of 10,972 Block I11 

weapons over  a 12-month p e r i o d  beg inn ing  i n  October 1966. I n  

November 1965, a CPIF c o n t r a c t  f o r  $8.1 m i l l i o n  w a s  s i g n e d  w i t h  

General  Dynamics f o r  cont inued e n g i n e e r i n g  s e r v i c e s  suppor t  

through September 1 9 6 6 . ~ ~  The a c t u a l  c o s t  of t h e  FY 1966 

* 
T h i s  r e p r e s e n t e d  a r e d u c t i o n  of 434 from t h e  11,406 u n i t s  approved 
f o r  FY 1966 procurement i n  February 1965. ( 1 s t  I n d ,  OCRD, DA, t o  
CG, AMC, 19 Feb 65, on L t r ,  CG, AMC, t o  OCRD, 28 Oct 64, s u b j :  Req 
f o r  Extension of LP TCLAS - REDEYE. Recorded i n  AMCTCM 3288, 20 
May 65. RSIC.) The Block I11 weapons a c t u a l l y  d e l i v e r e d  under 
t h e  c o n t r a c t  t o t a l e d  10,985. 

2 2 ~ i s t  Rept,  REDEYE PM, FY 1965, pp. 3-4, 7. H i s t  Div F i l e .  

2 3 R E ~ ~ ~ ~  PMzP, 31 Dec 66, p. 25. H i s t  Div F i l e .  

2 4 ~ ~ ~ ~ ~ ~  Rept,  REDEYE Wpn Sys R6D Funding, Feb 73. H i s t  Div 
F i l e .  

2 5 ~ i s t  Rept ,  REDEYE PN, FY 1966, pp. 1-2. H i s t  Div F i l e .  



industrial program (including training equipment, Government- 

furnished equipment, and in-house and indirect costs) totaled 

$71,647,233.41. 
2 6 

(U) Late in FY 1965, the REDEYE Project Manager completed 

plans for competitive breakout of the system. In arriving at the 

FY 1966 requirement and method of procurement, he determined that 

competition would be possible for a portion of FY 1966 and FY 1967 

and the entire FY 1968 procurement of REDEYE hardware. Implementa- 

tion of the plan was initiated in November 1965, with the award of 

a contract to Thermoplastics, Inc., for production of the TRIPAK 

shipping and storage containers which had.been supplied by a sub- 

contractor to General Dynamics. Although several other components 

were to have been procured on a competitive basis, this objective 
9 b  

could not be attained in FY 1966 because of the configuration 

changes introduced in the transition from the Block I1 to the 

Block I11 system. Tkse changes precluded the standardization of 

drawings and specifications suitable for competitive bidding and 

subsequent contract negotiation. As in the past, warheads / f uzes 

and supplied by the Army Munitions Command and Electronics Command, 
27 4. 

respectively. 

(U) The Block I11 cost reduction program led to a number of 

component changes in the 

production. In addition 

included use of the open 

weapon system released for quantity 

to the changes mentioned earlier, 28 these 

sight in place of the more expensive 

" ~ e ~ t ,  PEMA REDEYE 
Compt. Hist Div File. 

Msl Sys Maj Items, 27 Jun 73, Budget Div, 

27(1) Hist Repts, REDEYE PM, FY 1965, p. 2; FY 1966, p. 3. 
(2) USAAA Rept No. SO 67-12, REDEYE ADGM Sys, Sec B-1. Atchd as 
incl to Ltr, CG, MICOM, to TAG, DA, 29 Sep 67, subj: USAAA Rept 
on the REDEYE ADGM Sys. Hist Div File. 

28~ee above, pp. 129-30. 



t e l e s c o p i c  s i g h t ,  and i n t e g r a t e d  c i r c u i t r y  r e p l a c i n g  d i s c r e t e  

e l e c t r o n i c  components f o r  r e l i a b i l i t y  and h igh  volume produc t ion .  

The complete XM-41E2 weapon system c o n s i s t e d  of t h e  XFIM 43C 

guided m i s s i l e ,  t h e  XM-171 l a u n c h e r ,  t h e  XM-571 MONOPAK s h i p p i n g  

and s t o r a g e  c o n t a i n e r ,  and t h e  ANITSM-82 test s e t .  None of t h e  

major components p e c u l i a r  t o  t h e  Block I11 XM-41E2 weapon w a s  

i n t e r c h a n g e a b l e  w i t h  l i k e  items i n  t h e  XM-41 o r  XM-41E1 systems.  

( U )  Major components o f  t h e  Block 111 (43C) missile inc luded  

t h e  Mod 60A g a s  coo led  s e e k e r  head; t h e  XM-221 warhead s e c t i o n ,  

w i t h  t h e  XM-222 warhead and new DI-814 "canned" f u z e ;  and t h e  

XM-115 r o c k e t  motor. A l l  major s e c t i o n s  were des igned t o  accommo- 

d a t e  t h e  s e p a r a b l e  j o i n t  changes i n  t h e  missile. The XM-171 

launcher  used t h e  XM-62 open s i g h t  and a new e l e c t r o n i c  package 

t o  accouunodate changes i n  t h e  missile e l e c t r o n i c  g e a r .  The com- 

p l e t e  weapon ( m i s s i l e / l a u n c h e r )  weighed 29.3 pounds, i n  c o n t r a s t  

t o  a  b a s e  weight  requirement  o f  22 pounds set i n  t h e  modif ied MC's .  

(U) The XM-571 MONOPAK c o n t a i n e r  was developed as a  rep lace-  

ment f o r  t h e  XM-547 TRIPAK c o n t a i n e r ,  which w a s  cons idered  too  

heavy and t o o  l a r g e  f o r  two men t o  hand le  i n  t h e  f i e l d .  Also,  

t h e r e  were l o g i s t i c s  problems a s s o c i a t e d  w i t h  packaging t h r e e  

weapons i n  one c o n t a i n e r .  The MONOPAK was des igned  t o  c a r r y  one 

complete weapon and t h r e e  b a t t e r y  and c o o l a n t  (Freon) u n i t s .  Made 

o f  aluminum and l i n e d  w i t h  po lyure thane ,  i t  weighed 44 pounds empty 

and 76 pounds loaded ,  i n  c o n t r a s t  t o  a n  empty weight  of 68 pounds 
I 

and a loaded weight  of 164 pounds f o r  t h e  TRIPAK. I n  June 1966, 

MICOM l e t  a  c o n t r a c t  t o  H a l l i b u r t o n  E n t e r p r i s e s  f o r  p roduc t ion  o f  

t h e  MONOPAK c o n t a i n e r .  The TRIPAK was t o  remain i n  use  u n t i l  a l l  

Block I and Block I1 weapons were expended. 2  9  

29 (1) H i s t  Rept,  REDEYE PM, N 1966. (2) REDEYE PMzP, 31 Dec 
66,  pp. 2,  39. (3) AMC TIR 21.1.6.1(2), Dec 66,  pp. 12-13. RSIC. 
(4) AMCTCM 5004, 5  J a n  67. RSIC. 
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(U) Delivery of t h e  Block I missiles began i n  September 1965 

and continued i n t o  May 1966, overlapping i n i t i a l  d e l i v e r i e s  of 

Block I1 systems which commenced i n  Apr i l  1966. The in t eg ra t ed  

engineer ing t e s t / s e r v i c e  test  (ET/ST) program got underway a t  

White Sands i n  September 1965, and s e r v i c e  eva lua t ion  t e s t s  

s t a r t e d  2 months l a t e r .  The engineer ing eva lua t ion  t e s t  program, 

which began a t  NOTS i n  June 1964, was completed i n  Apr i l  1966. 
30 

(U) During FY 1966, 215 m i s s i l e s  of t h e  Mod 60A design were 

f i r e d  i n  t h e  var ious  test programs. These included 22 engineer 

tests (preproduction missiles - a l l  te lemet ry) ;  96 s e r v i c e  t e s t s  

(production m i s s i l e s  - 36 warhead, 60 te lemet ry) ;  15 Block 111 

engineer ing eva lua t ion  tests (EGTV'S - a l l  t e lemet ry) ;  64 product 

assurance tests (production missiles - 2 warhead, 62 te lemet ry) ;  

12 q u a l i f i c a t i o n  tests (production prototypes - 5 warhead, 7 telem- 

e t r y ) ;  5 new equipment t r a i m g  tests; and 1 Navy test. As shown 

below, 62 of t h e  215 t e s t  rounds scored phys ica l  i n t e r c e p t s ,  36 

passed wi th in  less than 6 f e e t  o f  t h e  I R  c e n t r o i d ,  and 14  were 

r e l i a b l e  rounds wi th  a miss d i s t a n c e  of more than 6 f e e t .  3 1 

Rounds Miss Distance Improper 
Test  Program F i r ed  0 -6 F t  +6 Ft  No Tes t  Operation - - -  

Engineer............ 22 1 3  15* 3 
Service............, 96 29 18 6 10 33 
Product Assurance... 64 1 4  7 8 14 2 1 
Qual i f ica t ion . .  ..... 12 9 1 1 1 .. Engineering Eval.. 15 7 5 1 2 
New Equipment Tng... 5 2 1 1 1 
Navy Test........... 1 - - - - 1 - 

215 62 36 14  42 * 
The l a r g e  number of i n v a l i d  tests a t t r i b u t e d  t o  t h e  type  of t e s t -  
ing;  i . e . ,  d e l i b e r a t e l y  f i r i n g  beyond system c a p a b i l i t i e s  t o  
determine a c t u a l  performance parameters.  

(U) The r e s u l t s  of s e r v i c e  and i n d u s t r i a l  test f i r i n g s  of 

3 0 ~ ~ ~ ~ ~ ~  PMzP, 31 Dec 66, pp. 25-26. R i s t  Div F i l e .  

31Hist Rept, REDEYE PM, A' 1966, pp. 18-19. B i s t  Div F i l e .  



Block I production missiles, in March, April, and May of 1966, 

reflected a significant drop in system reliability. The REDEYE 

Project Manager promptly halted final assembly of tactical Block 

I1 systems, effective 24 May 1966, and formed a reliability steer- 

ing committee to evaluate the test failures and recommend correc- 

tive action. The test failures were generally grouped into the 

following areas: no warm-up, no eject, launcher end cap failure, 

late or no sustainer ignition, and flight inaccuracy. In late 

June 1966, the steering committee completed its evaluatio~ of these 

failures and positive corrective action was initiated. The stop 

work order issued against Contract AMC-644 was lifted on 30 June. 
32 

(U) The Test & Evaluation Command's Arctic Test Center at Fort 

Greely, Alaska, completed the cold weather phase of the Block I1 

system service test program in the spring of 1966. Seventeen 

weapons were fired after being exposed to severe arctic weather 

conditions and field handling. These rigid "torture tests" showed 

that the REDEYE equipment and operating personnel could perform 

successfully in an extremely cold environment . 3 3  Other phases of 

the service test program included firings and field handling under 

temperate conditions at Fort Bliss, Texas; under an infantry envi- 

ronment at Fort Benning, Georgia; under an airborne environment at 

Fort Bragg, North Carolina; under an artillery environment at Fort 

Sill, Oklahoma; and under an armored environment at Fort Knox, 

Kentucky and Fort Stewart, Georgia. Storage, field handling, and 

firing tests under tropical conditions were conducted at Fort 
34 Clayton, Canal Zone. 

32(1) aid., pp. 3-5. (2) REDEYE PM2P, 31 Dec 66, p. 47. 
(3) P&PD Rept, Monthly Sta Rept of Delinquent Dlvry , May 66. (4) 
P&PD Rept, Perf of Selected Contrs (AMC-644), Jun 66. All in Hist 
Div File. 

33 A m y  Research and DeveZopnent Newsmagazine, 
May 66, p. 23. 

34~ist Rept, REDEYE PM, N 1966, p. 15. Hist 

Vol. 7, No. 5, 

Div File. 



FY 1967 

(U) AB a r e s u l t  of t echn ica l  d i f f i c u l t i e s  encountered i n  

meeting the  Block I1 and 111 system production schedules and the  

continued engineering changes, the  programed buy f o r  FY 1967 was 

defer red  t o  FY 1968. General Dynamics and i t s  subcontractor  were 

unable t o  produce q u a l i t y  gyro /opt ics  assemblies a t  t he  required 

r a t e  t o  meet Block I1 m i s s i l e  d e l i v e r i e s ,  and Picat inny Arsenal 

had problems producing a  f u l l y  r e l i a b l e  fuze f o r  che Block 111 

warhead. Consequently, only l imi ted  q u a n t i t i e s  of complete round 

mis s i l e s  and equipment became ava i l ab l e  f o r  engineering and se rv i ce  

t e s t i n g ,  i n i t i a l  gunner t r a i n i n g ,  and f o r , d i s t r i b u t i o n  t o  equip and 

support planned REDEYE team deployments. 

(U) The d i f f i c u l t i e s  a t  Picat inny Arsenal stemmed from 

f a i l u r e  of the  XM-814 fuze t o  perform cons i s t en t ly  wi th in  speci-  

f i ed  time requirements. Among the  major causes of the  problem 

were f a u l t y  sp r ings ,  improper to le rances  on the  fuze body, and 

inadequate s tak ing  of the  fuze  mechanism t o  the  body. These 

problems were cor rec ted ,  and warhead sec t ion  d e l i v e r i e s  were 

resumed i n  t h e  spr ing  of 1967. I n i t i a l  de l ivery  r a t e s ,  however, 

were not  adequate t o  support t he  pro jec ted  Block 111 weapon - 

production. 

(U) General Dynamics was the  s o l e  producer of gyro /opt ics  f o r  

the l a t t e r  port ion of t h e  M 1965 (Block 11) production c o n t r a c t ,  

the  Miniature Prec is ion  Bearing Company having completed i t s  pro- 

duction. The Norden Corporation and General Dynamics produced 

gyro /opt ics  t o  support t h e  FY 1966 (Block 111) production con t r ac t  

(AMC-990). Start-up problems a t  Norden, coupled wi th  production 

d i f f i c u l t i e s  a t  General Dynamics, caused a  s l ippage  i n  Block I1 

weapon d e l i v e r i e s  under Contract AMC-644. 3  5 

35(1) REDEYE PM2P1s, 31 Dec 66, p. 47; 31 Mar 67, p. 47. (2) 
AMC H i s t  Sum, M 1967, p. 176. (3) H i s t  Rept, REDEYE PM, FY 1967, 
p. 2. A l l  i n  H i s t  Div F i l e .  



The i n t e g r a t e d  ET/ST and s e r v i c e  t e s t  programs were 

completed i n  January 1967. An in t e r im  r e l e a s e  of t he  XM-41E1 

system, which was t o  be d i s t r i b u t e d  only t o  t h e  U .  S. Army, 

P a c i f i c  (Korea), was au thor ized  on 10 February 1967 t o  support  

Army troop t r a i n i n g  a t  Fo r t  B l i s s ;  however, i t  was no t  u n t i l  

20 February 1967 t h a t  t h e  f i r s t  REDEYE t a c t i c a l  m i s s i l e s  were 

r e l ea sed  a s  s u i t a b l e  f o r  i s s u e  t o  t h e  t roops.  Personnel of t he  

l O l s t  Airborne Divis ion,  who were t h e  f i r s t  t o  r ece ive  gunner 

t r a i n i n g  and p a r t i c i p a t e  i n  l i v e  Block 11 f i r i n g s ,  were deployed 

from For t  Campbell, Kentucky, without  a f u l l  load of equipment; 

and even t h i s  equipment was l a t e r  withdrawn f o r  r e d i s t r i b u t i o n  t o  

h igher  p r i o r i t y  c la imants  i n  Korea.36 User acceptance of t he  

XM-41E2 (Block 111) system, which was t o  make up t h e  bulk of 

f i e l d e d  weapons, was confirmed a t  t h e  REDEYE In-Process Review 

(IPR) held a t  AMC on 28-29 November 1967. 37 

The aforementioned product ion problems l e d  t o  an i nc rease  

i n  procurement c o s t s  t h a t  exceeded those  included i n  t h e  budget.  

The Army Materiel Command t h e r e f o r e  requested $13.9 m i l l i o n  i n  

a d d i t i o n a l  FY 1366 program a u t h o r i t y ,  but DA au thor ized  an 

i nc rease  of only $6 m i l l i o n  and d i r e c t e d  t h a t  t h e  remaining $7.9 

mi l l i on  be de fe r r ed  u n t i l  FY 1969. I n  a d d i t i o n ,  DA d i r e c t e d  AMC 

t o  o f f s e t  t h e  $6 mi l l i on  i nc rease  by reducing procurement quant i -  

t i e s  f o r  FY 1967-68. A s  a consequence, 1,639 missw were cu t  

from planned Army procurement, and Contract  AMC-990 was renegot i -  

a t ed ,  i n  June 1967, t o  r e f l e c t  t h e  s t r e t c h o u t  of d e l i v e r i e s .  
3 8 

The de l ive ry  of 10,985 Block I11 weapons under Contract  AMC-990 

- 

36(1) AMC H i s t  Sum, FY 1967, pp. 176-77. (2) REDEYE PM2P, 
30 Sep 67, p. 26. H i s t  Div F i l e .  

3 7 A M C ~ ~ ~  6457, Oct 68. RSIC. 

38(1) AMC H i s t  Sum, W 1967, p. 177. (2) As s t a t e d  e a r l i e r ,  
the  a c t u a l  cos t  of t he  FY 1966 i n d u s t r i a l  program was $71.6 
mi l l i on .  See above, pp. 131-32. 
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began i n  November 1966 and con t inued  i n t o  August 19%-a d e l i v e r y  

pe r iod  of 21 months i n s t e a d  of t h e  12 months o r i g i n a l l y  scheduled.  
39 

D e l i v e r i e s  under Cont rac t  AMC-644 commenced i n  A p r i l  1966 and con- 

t i n u e d  u n t i l  May 1967, when Block I1 (XM-41E1) p roduc t ion  was 

stopped s o  t h a t  guided m i s s i l e  test equipment could  be  conver ted  

t o  Block 111. A l l  t o l d ,  1 ,743 ( i n s t e a d  of  1 ,754)  Block I1 weapons 

and 49 guided m i s s i l e  t e s t  s e t s  (AN/TSM-54 and AN/TSM-82) were 

d e l i v e r e d  under t h e  FY 1965 p roduc t ion  c o n t r a c t .  
4  0  

(U) Except f o r  t h e  development of c e r t a i n  i t ems  of t r a i n i n g  

equipment which w i l l  be  d i s c u s s e d  l a t e r ,  XDTE funding f o r  t h e  

b a s i c  REDNE system ended i n  FY 1967, w i t h  a n  expend i tu re  of  

$2,423,000. Th i s  brought  t h e  t o t a l  development c o s t  t o  $76,767,000 

f o r  t h e  FY 1958-67 p e r i o d ,  $10,500,000 o f  which was provided by t h e  
41  

Marine Corps. Among t h e  in-house development p r o j e c t s  under taken 

and e s s e n t i a l l y  completed w i t h  FY 1967 funds  were t h e  m i s s i l e  r e d i -  

r ack  t o  t r a n s p o r t  two REDNE weapons i n  a ready s t a  e  on t h e  E1151A1, r, 
1/4-ton t r u c k ,  and t h e  XM-585 LTNIPAK s h i p p i n g  and s t o r a g e  c o n t a i n e r  

t o  r e p l a c e  t h e  XM-571 MONOPAK. Made of p o l y s t y r e n e ,  t h e  UNIPAK 

c o n t a i n e r  was s l i g h t l y  s m a l l e r  and weighed 26 pounds l e s s  than t h e  

MONOPAK. I t  was 1 0  inches  wide,  15.5 i n c h e s  h igh ,  and 56.5 inches  

long,  and had a  loaded weight  of 50 pounds. 
4  2  

Combined FY 1967-68 Procurement 

f l  The procurement of planned q u a n t i t i e s  of Block 111 

3 9 ~ & ~ ~  Rept ,  Pe r f  of  S e l e c t e d  Contrs  (AMC-990), J u l  68. H i s t  
Div F i l e .  

4 0 ~ & ~ ~  Rep t s ,  Perf  of  S e l e c t e d  Contrs  (AMC-644), May, Jun, L 
Sep 67. H i s t  Div F i l e .  

4 1 ~ ~ ~ ~ ~ ~  Rept,  REDEYE Wpn Sys RbD Funding, 20 Feb 73. H i s t  
Div F i l e .  

42 (1) AMCTCM 5781, 25 J a n  68. RSIC. (2) H i s t  Rept ,  REDEYE 
PEI, FY 1967, p. 7.  H i s t  Div F i l e .  (3) REDEYE PM2P, 30 Sep 68,  
p. L8. F i l e  same. 
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weapons f o r  FY's 1967 and 1968 was combined under one c o n t r a c t .  

S i n c e ' c l a s s i f i c a t i o n  of t h e  b a s i c  sys tem a s  Standard A had been 

delayed pending complet ion of Type I Confirmatory T e s t s ,  t h e  DA,  

on 20 March 1967, g ran ted  a u t h o r i t y  t o  extend t h e  LP c l a s s i f i c a t i o n  

t o  cover  t h e  f o u r t h  p roduc t ion  buy.43 On 1 September 1967, a  

l e t t e r  o r d e r  c o n t r a c t  f o r  $7.7 m i l l i o n  w a s ' i s s u e d  t o  General  

Dynamics f o r  t h e  purchase  o f  l o n g  l ead t ime  i t e m s .  Th i s  a c t i o n  

was d e f i n i t i z e d ,  on 29 December 1967, by t h e  e x e c u t i o n  of an FPIF 

c o n t r a c t  (DA-AH01-68-C-0274) f o r  $40.1 m i l l i o n  f o r  t h e  p roduc t ion  

of 11,881 weapons-7,258 f o r  FY 1967 and 4,623 f o r  FY 1968. 

Engineer ing s e r v i c e s  suppor t  f o r  FY 1967 had been provided through 

a  $3.9 m i l l i o n  CPIF c o n t r a c t  awarded on 30 September 1966. A 

follow-on c o n t r a c t  f o r  $2.9 m i l l i o n  extended e n g i n e e r i n g  suppor t  

through 30 September 1968. 44 

Y) Beginning w i t h  t h e  f o u r t h  p roduc t ion  buy i n  FY 1968, t h e  

assembly of motor meta l  p a r t s  and p r o p e l l a n t  load ing  were procured 

from t h e  A t l a n t i c  Research Corpora t ion  (ARC) a s  a  d i  ? e c t  breakout  

procurement a c t i o n .  The n o z z l e ,  motor c a s e ,  and c a s e  l i n e r  were 

procured from General  Dynamics and shipped t o  ARC a s  Government- 

f u r n i s h e d  equipment (GFE). P rev ious  buys of r o c k e t  motors had 

been w i t h  General  Dynamics, which t h e n  s u b c o n t r a c t e d  w i t h  ARC. 

On 29 December 1967, an  FPIF c o n t r a c t  f o r  $6.6 m i l l i o n  was awarded 

t o  ARC f o r  d e l i v e r y  of 11,984 loaded r o c k e t  motors over  a  p e r i o d  

of 1 3  months. 
4  5  

(U) A s  i n  p r e v i o u s  y e a r s ,  warheads/ fuzes  and b a t t e r i e s  

431st Ind ,  ACSFOR t o  C G ,  AMC, 20 Mar 67,  on L ,  CG,  ANC, t o  
ACSFOR, 14 Mar 67, s u b j :  GM Sys,  I n t c p  A e r i a l ,  XM41E2, Req f o r  
Extension of LP TCLAS. Atchd t o  AMCTCM 5274, 1 8  May 67. RSIC. 

44(1)  H i s t  Repts ,  REDEYE PM, FY 1967, p. 2;  FY 1968, p. 2. 
(2) P&PD Rept,  Pe r f  of S e l e c t e d  Cont r s  (DA-AH01-68-C-0274), Oct 
68. Both i n  H i s t  Div F i l e .  

45(1)  TT AMSM-IRL-3-3-69, C G ,  MICOM, t o  CG,  AMC, 1 Mar 69. 
(2) H i s t  Rept ,  REDEYE PM, FY 1968, p .  3. Both i n  H i s t  Div F i l e .  



con t inued  t o  b e  f u r n i s h e d  t h e  prime c o n t r a c t o r  a s  GFE, c o n t r a c t e d  

f o r  and s u p p l i e d  by t h e  Army Muni t ions  Command and Army E l e c t r o n i c s  

Command, r e s p e c t i v e l y .  The s h i p p i n g  and s t o r a g e  c o n t n i n e r ,  a l s o  

a GFE i t e m ,  w a s  c o n t r a c t e d  f o r  and s u p p l i e d  by t h e  Army M i s s i l e  

Command. Although a d e c i s i o n  had been made t o  use  t h e  l i g h t w e i g h t  

UNIPAK c o n t a i n e r  i n  l i e u  of  t h e  p r e v i o u s l y  procured MONOPAK's, a  

d e l a y  i n  c o n t r a c t i n g  f o r  t h e  new c o n t a i n e r  n e c e s s i t a t e d  a n  emer- 

gency buy of a d d i t i o n a l  MONOPAK's t o  s u p p o r t  weapon d e l i v e r i e s .  

A CPIF c o n t r a c t  f o r  $677,765 w a s  l e t  t o  H a l l i b u r t o n  E n t e r p r i s e s ,  

on 20 May 1968,  f o r  5,500 MONOPAK c o n t a i n e r s .  T h i s  was fo l lowed ,  

on 25 June ,  by t h e  award of a f i rm-f ixed-pr ice  (FFP) c o n t r a c t  t o  

t h e  Genera l  P l a s t i c s  Corpora t ion  f o r  d e l i v e r y  of 9,249 UNIPAK 

c o n t a i n e r s  a t  a  c o s t  of  $244,963. The UNIPAK c o n t a i n e r  w a s  t o  be 

used f o r  t h e  shipment and s t o r a g e  of Block I11 weapons f o r  t h e  
-Q last  h a l f  of  t h e  f o u r t h  p r o d u c t i o n  buy and a l l  subsequent  buys.  

46 

yt) The a c t u a l  c o s t  of t h e  FY 1967-68 i n d u s t r i a l  program 

( i n c l u d i n g  t r a i n i n g  equipment,  GFE, and in-house and i n d i r e c t  

c o s t s )  t o t a l e d  $73,355,744.06. The Army's s h a r e  of t h i s  c o s t  

w a s  $38,464,114.62. The Marine Corps p a i d  $28,277,433.30 of t h e  

t o t a l  c o s t ,  and o t h e r  cus tomers ,  $ 6 , 6 1 4 , 1 9 6 . 1 4 . ~ ~  De l ive ry  of 

t h e  11,881 Block I11 weapons began i n  September 1968 and con- 

t i n u e d  at  t h e  r a t e  of  abou t  1 ,000  p e r  month d u r i n g  t h e  n e x t  11 

months. D e l i v e r i e s  were completed on 29 September 1969. 
48 

46(1)  B i d . ,  pp. 3, 10-11. (2)  MICOM H i s t  Sum, FY 1968,  p.  95. 
(3)  SS AMSMI-1-47-68, PCPD, 29 Mar 68, s u b j :  Ppsd Awd t o  H a l l i b u r t o n  
E n t e r p r i s e s .  H i s t  Div F i l e .  

4 7 ~ e p t ,  PEHA REDEYE M s l  Sys Maj Items, 27 Jun  73,  Budget Div,  
Compt. H i s t  Div F i l e .  

4 8 ~ & ~ ~  Rep t s ,  Pe r f  o f  S e l e c t e d  Con t r s  (DA-AH01-68-C-0274, 
O c t  68 & Sep 69. H i s t  Div F i l e .  



The Standard M41 Weapon System 

Type C l a s s i f i c a t i o n  

((I) The s e r v i c e  test program was completed i n  January 1967, 

and an i n t e r i m  r e p o r t  on t h e  Type I Confirmatory ~ e b  was sub- 

m i t t e d  i n  September 1967. The XM-41E2 weapon system w a s  c e r t i f i e d  

f o r  t r o o p  u s e  i n  t h e  temperate  zone i n  October 1967, b u t  t h e  

r e l e a s e  f o r  u s e  i n  extreme c l i m a t e s  had t o  awai t  complet ion of 

f i n a l  environmental  tests then  underway. User accep tance  of t h e  

weapon system w a s  confirmed d u r i n g  t h e  IPR h e l d  a t  AMC on 28-29 

November 1967. A t  t h a t  t i m e ,  t h e  A s s i s t a n t  Chief of S t a f f  f o r  

Force Development (ACSFOR), t h e  O f f i c e ,  Chief o f  Research and 

Development (OCRD), CONARC, and t h e  Marine Corps a l l  agreed t h a t  

t h e  XM-41E2 system w a s  ready f o r  c l a s s i f i c a t i o n  a s  S tandard  A .  

However, t h e  Combat Developments Command (CDC) opposed t h e  a c t i o n ,  

p r e f e r r i n g  t o  postpone t y p e  c l a s s i f i c a t i o n  pending improvements 

i n  t h e  open s i g h t ,  a more d e t a i l e d  e v a l u a t i o n  of t h e  s t a t i o n a r y  

t a r g e t  problem, and complet ion o f  t h e  Army/Marine Corps a r c t i c  

conf i rmatory  (Type I )  test .  While s u s t a i n i n g  t h e  m a j o r i t y  view 

t h a t  t h e  REDEXE w a s  ready f o r  s t a n d a r d i z a t i o n ,  AMC d e f e r r e d  t h e  

t e c h n i c a l  committee a c t i o n  p e r  reconrmendations of CDC. 
4 9 

# Evalua t ion  o f  t h e  Block I11 open s i g h t  had been conducted 

e a r l y  i n  1967, a s  a p a r t  of t h e  Type I Confirmatory T e s t  Program. 

I n  an  i n t e r i m  le t ter  r e p o r t  of t h e  e v a l u a t i o n ,  i s s u b  i n  May 1967, 

t h e  U .  S. Army Air Defense Board po in ted  t o  s e v e r a l  u n d e s i r a b l e  

human f a c t o r  f e a t u r e s  of t h e  weapon open s i g h t .  Two major  

s o l u t i o n s  t o  t h e  problem were cons idered :  one des igned t o  

e l i m i n a t e  f u z z i n e s s  of t h e  r e t i c l e  caused by t h e  i n a b i l i t y  o f  

t h e  eye  t o  f o c u s  on i t ,  and t h e  o t h e r  t o  p rov ide  maximum eye  

49(1)  AMCTCM 6457, Oct 68. RSIC. (2) REDEYE PMzP, 30 Jun 
68,  p. 31. H i s t  Div F i l e .  



r e l i e f .  I n  view 6f t h e  r e t r o f i t  c o s t s  involved and t h e  l i m i t e d  

improvements i n  gunner e f f e c t i v e n e s s ,  AMC decided,  i n  January 1968, 

t o  con t inue  p roduc t ion  of t h e  e x i s t i n g  s i g h t  con£ igura t ' ion .  50 

'4, 

@) The degrada t ion  of missile accuracy a g a i n s t  very  slow 

moving t a r g e t s  was t h e  s u b j e c t  of a s t u d y  by t h e  REDEYE P r o j e c t  

Of f ice .  It was determined from t h i s  s tudy  t h a t  t h e  degrada t ion  

i n  performance was minor and could  be  overcome by proper  deploy- 

ment i n  a t a c t i c a l  s i t u a t i o n .  Although a d e s i g n  t o  improve 

weapon performance a g a i n s t  s t a t i o n a r y  o r  ve ry  slow moving t a r g e t s  

was r e a d i l y  a v a i l a b l e ,  i ts impact on o t h e r  performance parameters  

could  n o t  be  e s t a b l i s h e d  wi thou t  a n  e x t e n s i v e  test and e v a l u a t i o n  

program. Upon completion o f  such an e v a l u a t i o n ,  t h e  product ion 

program would have p rogressed  t o  a p o i n t  t h a t  few weapons would 

remain f o r  i n c o r p o r a t i o n  of t h e  f i x ,  even i f  i t  were e s t a b l i s h e d  

as d e s i r a b l e .  Consequently,  t h e  REDEYE P r o j e c t  Manager advised 

CDC chat no f u r t h e r  e f f o r t  was planned on t h e  problem. 5 1 

(U) The f i n a l  a r c t i c  environmental  tests a t  F o r t  Greely,  

Alaska,  were completed e a r l y  i n  1968 w i t h  no problems. The t e s t s  

v e r i f i e d  t h e  REDEYE'S o p e r a t i o n a l  c a p a b i l i t y  and r e l i a b i l i t y  a f t e r  

t y p i c a l  open s t o r a g e  a t  -40" and cross-country  hand l ing  t r i a l s .  
5 2 

The XM-41E2 system was approved f o r , t r o o p  use  i n  e reme c l i m a t e s  

i n  October 1968. 53 Y 
d Although v i r t u a l i y  a l l  c o n d i t i o n s  f o r  s t a n d a r d i z a t i o n  of 

50(1) L ,  DCG, AMC, t o  CRD, DA, 5 Feb 68,  s u b j  : REDNE Open 
S i g h t  IPR. Atchd as i n c l  t o  L t r ,  Chf, Program Mgt Ofc, REDNE 
P r o j  Ofc, t o  CG, AMC, e t  aZ., 9 Feb 68, s u b j :  same. H i s t  Div 
F i l e .  (2) AEiCTCM 6457, Oct 68. RSIC. 

51 (1) f i i d .  (2) L t r  , REDEYE PM t o  CG, CDC, 10 Apr 68,  sub j : 
Slow Speed Tgt P e r f .  Atchd t o  AMCTCM 6791, Apt 69. RSIC. 

2 ~ r m y  Research and Deve lopnent Newsmagaz i n e  , Vol . 9 ,  No. 6,  
Jun 68. P. 16. - - 

53RE~EYE PMP, 30 Sep 69, p. 32. Hist Div F i l e .  



t h e  system had been met by t h e  end of Mas1968 ,  t h e  s t a f f i n g  time 

r e q u i r e d  f o r  t h e  t e c h n i c a l  committee a c t i o n  made i t  necessa ry  t o  

o b t a i n  a n o t h e r  e x t e n s i o n  of t h e  LP c l a s s i f i c a t i o n ,  i n  o r d e r  t o  

e x e c u t e  t h e  FY 1969 procurement program on schedu le .  On 29 J u l y  

1968, ACSFOR approved t h e  LP c l a s s i f i c a t i o n  f o r  procurement of 

2,400 a d d i t i o n a l  XM-41E2 weapon systems f o r  FY 1969. A t  t h e  

same t i m e ,  t h e  Block 11 XM-41E1 weapon system was r e c l a s s i f i e d  

from LP t o  cont ingency and t r a i n i n g  type.  
5 4 

(U)  The Block 111 XM-41E2 weapon system w a s  o f f i c i a l l y  

r e c l a s s i f i e d  from LP t o  Standard A on 1 8  December 1968. 55  he 

Guided M i s s i l e  T e s t  S e t  ANITSM-82 (XO-1) and T e s t  S e t  T e s t  Equip- 

ment TS-2554 (XO-1)IGSM were t y p e  c l a s s i f i e d  by a s e p a r a t e  a c t i o n .  

The s t a n d a r d  M41 (XM-41E2) guided missile system c o n s i s t e d  of t h e  

fo l lowing  major i t e m s  and components: 56 

Guided M i s s i l e ,  I n t e r c e p t - A e r i a l :  FIM-43C 
Warhead Sec t ion :  M221 (XM-221E2) 
Warhead, High Explosive:  M222 (XM-222) 
Fuze: M814 (XM-814E1) 
Rocket Motor: Ml15 (XM-115) 

Launcher, Tubular ,  Guided Missile: Ml71 (XM-171) 

Container  , Shipping & Storage  : M5 85 (XM-585) (UNIPAK) 

The p r i n c i p a l  c h a r a c t e r i s t i c s  and performance c a p a b i l i t i e s  of t h e  

s t a n d a r d  M41 REDEYE weapon system a r e  shown i n  t h e  accompanying 

t a b l e s .  

5 4 ~ t r ,  REDEYE PM t o  ACSFOR, 31 May 68 ,  s u b j  : GM Sys I n t c p  
A e r i a l ,  XM-41E2, Req f o r  Extension of LP TCLAS, & 1st Ind ,  ACSFOR 
t o  CG, AMC, 29 J u l  68.  Atchd t o  AMCTCM 6457, Oct 68. RSIC. 

551st Ind ,  ACSFOR t o  CG,  AMC, 1 8  Dec 68,  on L t r ,  REDEYE PM 
t o  ACSFOR, 1 8  Oct 68,  s u b j :  Req f o r  Apprl ,  STD-A. Atchd t o  
AMCTCM 6791, Apr 69. RSIC. 

56AMC~~~'s 6791, Apr 69; 7057, Aug 69; 7170, O f t  69. RSIC. 



TABLE 2 - 0  M41 REDEYE System C h a r a c t e r i s t i c s  (U) 

MISSILE .......... Weight.. . . . . . .  
Length.................. 
Diameter................ 
Warhead : ............... Type.. 

Weight............... 
Explosive... . . . . . . . . .  
Fuze................. 

Fins... . . . . . . . . . . . . . . . . .  
Cont ro l  Surfaces. . . . . . . .  
Rocket Motor: 

Type..... ............ 
Weight.... ........... 
Length............... 
Diameter............. 
Booster ( E j e c t o r )  

Propel lant . . . . . . . . .  

Burning Time....... 
Thrust.. . . . . . . . . . . .  

Sus t a i n e r  
Propel lant . . . . . . . . .  

........... Casing.. ............ Weight. 
Burning Time....... 
Nominal Thrust . . . . .  ..... T o t a l  Impulse. 

Guidance 
Type. ................ 
Seeker. ............... 

Power Supply............ 

LAL'NCHE R 
Type.................... 
Weight.. ................ .................. Length 
Components.............. 

18.3 l b s .  
47.5 i n .  
2.75 i n .  

I n t e r n a l  B l a s t ,  A f t e r  P e n e t r a t i o n  
2.35 l b s .  
0.8 l b .  HTA-3 (See p. 65) 
Penetration-Impulse Generator  w i t h  

Impact Switch 
4 Fo ld ing  
4 Ex tens ib le  Wings 

Dual Thrus t  w/Separate  E j e c t o r  
1 0  l b s .  
25 i n .  
2.75 i n .  

40 Gra ins  (0.23 l b . )  A r c i t e  386M, 
Composite, S o l i d  

0.048 sec .  
750 l b s .  

S i n g l e  I n h i b i t e d  Grain  427B A r c i t e ,  
Composite, S o l i d ,  v/19 S i l v e r  Wires 

H-11 Deep Drawn S t e e l  
6.08 l b s .  
5.8 secs .  
250 l b s .  
1,350 l b .  s e c s .  

P a s s i v e ,  Homing A l l  t h e  Way 
I n f r a r e d  w/Gas Cooled PbS Detec to r  
BA-627 B a t t e r y  

Uni t i zed ,  Expendable 
11 l b s .  
49.7 i n .  
Launching Tube; Open S i g h t  w/Target 

A c q u i s i t i o n  I n d i c a t o r ;  & Stock w/  
BA-628 Thermal B a t t e r y ,  Missile 
Coolant,  F i r i n g  Mechanism, and 
E l e c t r o n i c s .  

SOURCE: (1) REDEYE PMP, 31 Mar 70, pp. 39-40. (2) AMC TIR 
21.1.6.1(2), Dec 66. 



TABLE 3-(#) M41 REDEYE System C a p a b i l i t i e s  v s  M C ' s  (U) 

C h a r a c t e r i s t i c  

Weapon Weight 

Speed 

A l t i t u d e  

S l a n t  Range 

Targe t  Maneuver 

Single-Shot K i l l  
P r o b a b i l i t y  

R e l i a b i l i t y  

Warm-up Time 

Temperature L imi t s  

Requirement 

22 l b s .  

400 k n o t s  

9,000 f e e t  

4,100 m e t e r s  

2  g ' s  

0.3 ( J e t )  
0.5 (Other)  

90% Minimum 

5  s e c .  Maximum 

-45OF. t o  +140°F. 

S t a t u s  a s  of 31 Mar 70 

a  I 29.3 1bs.- 

439 k n o t s  

b  / 9,008 feet -  

4,532 mete r s  

c  I 3.0 g's- 

d I 
0.403 (MIG-21 J e t ) -  
0.53 (MI-6 H e l i c o p t e r ;  

U.S. H-13 & H-21  
H e l i c o p t e r s )  

0.43 (PN-12 Cub) 
92% (Opera t iona l )  

4.3 s e c .  M a x i m u m  

-45°F. t o  +140°F. 

NOTES 

d ~ o n t r a c t n r  w a s  unab le  t o  m i n i a t u r i z e  t h e  weapon t o  meet t h e  
modif ied weight  requirement  and s t i l l  meet performance 
s p e c i f i c a t i o n s .  

b19 ,008 f e e t  was t h e  h i g h e s t  a l t i t u d e  a t t empted  f o r  a p roduc t ion  
weapon i n  a f u l l y  ins t rumented  v a l i d  t e s t .  

r / ~ o m p u t e r  s i m u l a t i o n s  i n d i c a t e d  t h a t  t h e  sys tem had a 6-g 
c a p a b i l i t y .  

d/Actual  k i l l  p r o b a b i l i t y  a g a i n s t  U.  S. droned F9F t a c t i c a l  
a i r c r a f t  was 0.51 a t  100-meter a l t i t u d e  and 430-knot speed.  

SOURCE: REDEYE PMP, 31Mar  70,  pp. 37-38. 



IMPACT 

REDEYE FLIGHT SEQUENCE 

L 

EJECT 

1. E j e c t  - The e j e c t o r  a c c e l e r a t e s  t h e  m i s s i l e  t o  abou t  80 f p s .  The f u z e  timer i s  s t a r t e d  when e j e c t o r  
a c c e l e r a t i o n  r e a c h e s  28  g ' s .  The e j e c t o r  g a s e s  impinging on t h e  f o l d e d  t a i l s  i n i t i a t e s  missile r o l l .  
Burnout o c c u r s  b e f o r e  t h e  missile c l e a r s  t h e  l aunch  t u b e .  

2. Coast - The m i s s i l e  c o a s t s  f o r  abou t  20 f e e t  b e f o r e  t h e  s u s t a i n e r  i s  i g n i t e d .  

3. S u s t a i n e r  F i r e  - A t  t h e  end of t h e  c o a s t  phase ,  t h e  s u s t a i n e r  motor i s  i g n i t e d  by a p u l s e  from t h e  
fuze  timer. The m i s s i l e  a c c e l e r a t e s  t o  a peak v e l o c i t y  of abou t  Mach 1 .7  i n  5.8 seconds .  The 
warhead i s  armed abou t  1.25 seconds  a f t e r  s u s t a i n e r  i g n i t i o n .  

4 .  Guidance - Throughout t h e  f l i g h t ,  t h e  s e e k e r  p a s s i v e l y  t r a c k s  t h e  t a r g e t  and t h e  c o n t r o l  e e c t i o n  
g u i d e s  t h e  m i s s i l e  on  a  p r o p o r t i o n a l  n a v i g a t i o n  c o u r s e  t o  i n t e r c e p t  w i t h  t h e  t a r g e t .  

5 .  Impact and Warhead De tona t ion  - The warhead is d e t o n a t e d  when t h e  m i s s i l e  p e n e t r a t e s  t h e  t a r g e t .  A 
f i x e d  t ime s e l f - d e s t r u c t  d e s t r o y s  t h e  m i s s i l e  i n  c a s e  of  a m i s s .  
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N 1969-73 Procurements 

A t  t h e  t i m e  of  t h e  t y p e  c l a s s i f i c a t i o n  a c t i o n ,  t h e  

p lanned worldwide a s s e t s  c o n s i s t e d  of 34,801 REDEYE weapons- 

25,715 f o r  t h e  U .  S. Army and 9,086 f o r  t h e  Marine % r p s  and 

o t h e r  customers.57 The Army's a u t h o r i z a t i o n ,  however, w a s  l a t e r  

c u t  t o  20,755, i n c l u d i n g  140 RDTE rounds.  Army procurement o f  

t h e  b a s i c  c o n f i g u r a t i o n  REDEYE was t e rmina ted  w i t h  t h e  purchase  

of 2,400 u n i t s  i n  FY 1969 and a f i n a l  l o t  o f  2,400 i n  FY 1970. 

Th i s  was expec ted  t o  meet Army requ i rements  through FY 1975. The 

o n l y  o t h e r  procurement of  t h e  b a s i c  REDEYE d u r i n g  t h e  EY 1969-73 

p e r i o d  c o n s i s t e d  of 1 ,558  weapons f o r  Fore ign  M i l i t a r y  S a l e s  (Ft-IS) 

i n  FY 1972-73. With t h e  24,910 weapons p rocured  p r i o r  t o  EY 1969,  

t h e  worldwide a s s e t s  t h u s  t o t a l e d  31,268-20,755 f o r  t h e  U .  S. 

Army, 7,637 f o r  t h e  U. S. Marine Corps,  and 2,876 f o r  o t h e r  

cus tomers .  5 8 

I n  J u l y  1968, t h e  Department of  t h e  Army & L e a s e d  FY 1969 

program a u t h o r i t y  t o  p r o c u r e  2,400 missiles a t  t h e  rate of  200 p e r  

month, which w a s  800 p e r  month below t h e  economic procurement 
5 9 q u a n t i t y .  On 1 9  September 1968, & x e r a l  Dynamics was awarded an 

FPIF c o n t r a c t  (DA-AH01-69-C-0231) f o r  $11.6 m i l l i o n  f o r  p r o d u c t i o n  

of  2,400 complete  REDEYE weapons. A CPIF c o n t r a c t  f o r  $2.2 m i l l i o n  

went t o  Genera l  Dynamics on 30 October  1968 f o r  follow-on eng ineer -  

i n g  s e r v i c e s  f o r  1 2  months, and t h e  A t l a n t i c  Research Corpora t ion  

r e c e i v e d  a $1.6 m i l l i o n  FPIF c o n t r a c t  on 29 November f o r  produc- 

t i o n  of 2,424 r o c k e t  motors .  S i n c e  t h e  Genera l  P l a s t i c s  Corpor- 

a t i o n  w a s  unab le  t o  d e l i v e r  UNIPAK c o n t a i n e r s  t o  keep pace  w i t h  

weapon p r o d u c t i o n ,  t h e  Government c o n t r a c t e d  w i t h  t h e  Zero 

- - - - 

5 7 A M ~ ~ ~ ~  6791, Apr 69. RSIC. 

58(1) AMC H i s t  Sum, J?Y 1969, p. 240. (2) ADSIMO Rept ,  REDEYE 
Distr P lann ing  I n f o ,  30 Jun  73, p. 7. H i s t  Div F i l e .  

5 9 A M ~  H i s t  Sum, N 1969, p. 240. 



Manufacturing Company t o  r e f u r b i s h  about 750 r e u s a b l e  MONOPAK 

c o n t a i n e r s .  
60 *'h 

Cont rac t  DA-AH01-70-C-0120, f o r  $11 m i l l i o n ,  was i s s u e d  

t o  General  Dynamics, on 2 October 1969, f o r  t h e  f i n a l  Army buy of 

2,400 weapons. General  Dynamics a l s o  rece ived  a n  eng ineer ing  

s e r v i c e s  c o n t r a c t  f o r  $2.2 m i l l i o n .  The A t l a n t i c  Research Corpo- 

r a t i o n  was awarded a $2.2 m i l l i o n  FFP c o n t r a c t  f o r  p roduc t ion  of 

2,448 r o c k e t  motors, and t h e  General  P l a s t i c s  Corporat ion won a 

$112,669 c o n t r a c t  f o r  2,689 UNIPAK c o n t a i n e r s .  
6 1 

(U) There were no weapon system purchases  i n  FY 1971. The 

PEMA program f o r  t h a t  yea r  c o n s i s t e d  p r i m a r i l y  of an  ex tens ion  of 

t h e  FY 1970 eng ineer ing  s e r v i c e s  c o n t r a c t  w i t h  General  Dynamics 

and c o n t r a c t s  wi th  A i r c r a f t  Armaments, Inc. ,  f o r  p roduc t ion  and 

eng ineer ing  s e r v i c e s  s u p p o r t  of moving t a r g e t  s i m u l a t o r s .  
6 2 

Except f o r  t h e  Army procurement of a d d i t i o n a l  moving 
%a 

t a r g e t  s i m u l a t o r s ,  t h e  FY 1972 program c o n s i s t e d  of purchases  f o r  

Foreign M i l i t a r y  S a l e s  (FMS). I n  December 1971, General  Dynamics 

rece ived  an $8 m i l l i o n  c o n t r a c t  (DA-AH01-72-C-0377) f o r  818 REDEYE 

weapons f o r  t h e  Federa l  Republic of Germany (E'RG). Th is  c o n t r a c t  

was modified i n  June 1972 t o  p rocure  470 weapons f o r  Denmark a t  a 

c o s t  of $2.8 m i l l i o n .  I n  FY 1973, Cont rac t  0377 was a g a i n  modi- 

f i e d  f o r  add-on q u a n t i t i e s  of 200 f o r  FRG and 70 f o r  Denmark, 

making a t o t a l  of 1,558 weapons. The t o t a l  v a l u e  of t h e  c o n t r a c t  

a s  of 1 A p r i l  1973 w a s  $ 1 3 , 0 2 0 , 9 1 0 . ~ ~  Army e x p e n d i t u r e s  f o r  t h e  

''Hist Rept, REDEYE PM, FY 1969. H i s t  Div F i l e .  

611bid., FY 1970. 

6 2 ~ i s t  Rept, MSIMO, FY 1971. H i s t  Div F i l e .  

63(1)  MICOEI H i s t  SUIU, FY 1972, pp. 75-76. (2) DF, ADSLMO t o  
Cdr, MICOM, 15 Sep 72, s u b j :  MSIMO Weekly S i g n i f i c a n t  Ac t ions ,  
Week Ending 1 5  Sep 72. (3) ADSIMO Repts,  S t a  Rept of Delinquent 
Dlvrys-Pdn Scds [Re: Contr  03771, Dec 72 & Apr 73. (4) P&PD Rept ,  
Contr L i s t i n g s ,  1 Apr 73, p. 92. A l l  i n  H i s t  Div F i l e .  



REDEYE i n d u s t r i a l  program ended i n  FY 1972. 

(U) The a c t u a l  c o s t  of t h e  REDEYE i n d u s t r i a l  program f o r  

t h e  FY 1969-73 p e r i o d  ( i n c l u d i n g  GFE, t r a i n i n g  equipment,  and 

in-house and i n d i r e c t  c o s t s )  t o t a l e d  $62,239,460.23. Of t h a t  

sum, $46,086,212.73 was f o r  Army procurements  and t h e  remaining 

$16,153,247.50 f o r  f o r e i g n  m i l i t a r y  s a l e s .  
64 

Weapon System Procurement S u m r y  

It) A l l  t o l d ,  31,268 REDEYE weapon sys tems were p rocured  

d u r i n g  t h e  FY 1964-73 p e r i o d .  Of t h e s e ,  301 were  Block I XM-41 

weapons, 1 , 7 4 3  were Block I1 XM-41E1, and 29,224 were  t h e  t a c t i c a l  

Block 111 M41 (XM-41E2) sys tem ( s e e  Tab le  4 ) .  A s  n o t e d  e a r l i e r  i n  

t h i s  c h a p t e r ,  t h e  Block I weapons were  expended i n  e n g i n e e r i n g  and 

s e r v i c e  t e s t s .  Some of  t h e  LP Block 11 XM-41E1 weapons were de- 

ployed w i t h  U. S. Army u n i t s  i n  Korea i n  1967,  b u t  were l a t e r  

supp lan ted  by s t a n d a r d  Block 111 systems.  These r e p l a c e d  sys tems ,  

t o g e t h e r  w i t h  t h e  b a l a n c e  of t h e  Block I1 l o t ,  were  used i n  CONARC 

t r a i n i n g  programs. The broad d i s t r i b u t i o n  o f  weapon sys tems pro- 

duced :s shown below. 6 5 

U. S. Cla imants  Fore ign  M i l i t a r y  S a l e s  

U. S .  Army 20,615 A u s t r a l i a  216 
RDTE / Army 140 Sweden 1 ,093  
U.  S. Marine Corps 7,637 FRG 1 ,018  
U. S. A i r  Force  9 Denmark - 540 

28,401 2,867 

I 
(U) Excluding items of t r a i n i n g  equipment,  t h e  development 

and procurement of  which w i l l  b e  d i s c u s s e d  i n  t h e  n e x t  c h a p t e r ,  

t h e  s u p p o r t  equipment p rocured  f o r  t h e  REDEYE weapon sys tem 

6 4 ~ e p t ,  PEXA REDEYE M s 1  Sys Maj I t e m s ,  27 Jun  73, Budget Div, 
Comp t . H i s t  Div F i l e .  

65(1)  AMCTCM 6791, Apr 69. RSIC. (2) ADSIMO R e p t ,  REDEYE 
Distr P l a n n i n g  I n f o ,  30 Jun 73, p. 7. H i s t  Div F i l e .  (3 )  In tvw,  
M. T. Cagle w B. C. Latham, ADSIMO, 27 J u l  73. 



TABLE 4- (e Major Product ion Contracts with General Dynamics/Pomona (U) 

FY Quantity/Config. Contract Number Date Contract Value* Status* 

1964 301 - Blk I- DA-04-495-AMC-412 Apr 64 $ 8,240,710 Closed Out 

196 5 1,743 - Blk I1 DA-04-495-AMC-644 Apr 65 21,853,926 Closed Out 

1966 10,985 - Blk 111 DA-04-495-AMC-990 Oct 65 52,574,787 Closed Out 

1967-68 11,881 - 1 I DA-AH01-68-C-0274 Sep 67 38,796,967 Closed Out 

1969 2,400 - Blk I11 DA-AH01-69-C-0231 Sep 68 10,866,095 Closed Out 

1970 2,400 - Blk I11 DA-AH01-70-C-0120 Oc t 69 10,127,139 Closed Out 

1972-73 1,558 - Blk 1115' DA-AHO1-72-C-0377 Dec 71 13,388,870 Active 

31,268 $155,848,494 

* 
As of 20 August 1973. All cost data except for Contract AMC-412 furnished by Cecil L. Endsley, 
P&PD, 20 August 1973. Cost for AMC-412 based on documents cited in footnote 5, p. 124. 

a/~rocured in FY 1964 with FY 1963 funds. Includes 140 RDTE rounds. 

~'FY 1967 procurement deferred to FY 1968. Quantity includes 7,258 with FY 1967 funds and 
4,623 with FY 1968 funds. 

d~ncludes buy of 1,288 in FY 1972 and 270 in FY 1973. 

4 



c o n s i s t e d  of f o u r  major items, a s  f o l l o w s :  
6 6 

Guided 
Guided 
REDEYE 
Weapon 

I t e m  - Q u a n t i t y  

M i s s i l e  T e s t  set ,' ANITsM-~~  69 
M i s s i l e  T e s t  S e t  T e s t  Equipment 4 1  
Maintenance  She1 t e r  1 3  
S u r v e i l l a n c e  T e s t  Equipment 2 

# The a c t u a l  c o s t  of t h e  REDEYE i n d u s t r i a l  program t o t a l e d  

$268,430,783.10 f o r  t h e  FY 1964-73 p e r i o d .  Tab le  5 shows a c o s t  

breakdown by f i s c a l  y e a r  and fund ing  s o u r c e .  

Air Force  and Navy A p p l i c a t i o n s  

(U) During t h e  FY 1966-71 p e r i o d ,  t h e  A i r  Force  and Navy 

purchased $128,478 wor th  o f  hardwared7 t o  e x p l o r e  t h e  f e a s i b i l i t y  

o f  u s i n g  t h e  REDEYE i n  a i r - t o - a i r ,  a i r - to-ground,  and a t - s e a  

environments .  

A i r  Force  RAM Program 

(rr3 I n  accordance  w i t h  S o u t h e a s t  As ia  (SEA) O p e r a t i o n a l  

Requirement 81 ,  d a t e d  1 5  March 1967,  t h e  U. S. A i r  Force  under-  

took t h e  development of a missile sys tem t h a t  would b e  c a p a b l e  of  

a c c u r a t e  gu idance  from a maneuvering a i r c r a f t  a g a i n s t  a maneuver- 

i n g  t a r g e t ,  and a l s o  p o s s e s s  a s h o r t  r a n g e  c a p a b i l i t y .  I n  l a t e  

1967,  t h e  A i r  Fo rce  conducted  Phase  A of  t h e  REDEYE Air-Launched 

Missile (RAM) program. These Phase  A tests were fo l lowed  by a 

l i m i t e d  Phase  B program, i n  which 2 l aunch  pods and 26 modi f i ed  

REDEYE missiles were f a b r i c a t e d  and t e s t e d .  The b a s i c  REDEYE 

m i s s i l e s  were adap ted  f o r  a i r - l a u n c h  by w i r i n g  t h e  ejec&r and 

s u s t a i n e r  motors  t o g e t h e r  f o r  s imul t aneous  i g n i t i o n  and by 

l e n g t h e n i n g  t h e  t a i l  f i n s  t o  p r o v i d e  g r e a t e r  a i r f r a m e  s t a b i l i t y .  

66 (1 )  REDEYE PMP, 31  Mar 70, pp. 51-54. (2 )  ADSIMO Rep t ,  
REDEYE Wpn Sys Sp t  Items, 28 Jun  73. Both i n  H i s t  Div F i l e .  

6 7 ~ e e  Tab le  5. 



TABLE 5-Y) PEMA Cost Sumnary - REDEYE E l l s s i l e  System Major 1terns5' ( U )  
---- 

11. S. U.  S.  
U .  S .  Arm Elarine Corps A i r  Force U .  S. Navy Other Fgn Eli1 S a l e s  T o t a l  

$12,765,439.58 $ 25,107,085.56 

~ ' ~ n c l u d i n g  GFE, t e s t  and t r a i n i n g  equipment, and in-house and i n d i r e c t  c o s t s .  

b '~rocurement i n  FY 1964 wi th  FY 1963 funds.  

31 May 1973). $ 

SOURCE: Rept, PEMA REDEYE M s l  Sys Elaj I tems,  27 Jun 7 , Budget Div, Compt (Compiled Fro PEMARS Schedule D ,  



The RAM rounds  were f i r e d  from a h igh  performance F-4 a i r c r a f t  i n  

bo th  phases .  The Phase B f i r i n g s  were conducted a t  White Sands 

M i s s i l e  Range, Holloman A i r  Force Base, and E g l i n  A i r  Force  Base. 

A f t e r  e v a l u a t i n g  t h e  r e s u l t s  of t h e s e  t e s t s ,  t h e  A e r o n a u t i c a l  

Systems D i v i s i o n  of t h e  A i r  Force  Systems Command dropped t h e  R101 

from c o n s i d e r a t i o n  a s  an  a i r - t o - a i r  m i s s i l e  because  o f  i t s  opers -  

t i o n a l  r e s t r i c t i o n s  i n  a  s u p e r s o n i c  l aunch ,  program c o s t s ,  and 

n o n a v a i l a b i l i t y .  6 8 

H e l i c o p t e r  RAM Program 

U The H e l i c o p t e r  RAM Program began i n  l a t e  June  1968, when 

General  Dynamics was awarded a  12-week c o n t r a c t  t o  de te rmine  t h e  

f e a s i b i l i t y  of  u s i n g  t h e  REDEYE a s  an a n t i - h e l i c o p t e r  and a n t i -  

t r u c k  system. T h i s  program w a s  o r i g i n a l l y  conceived t o  develop a  

h e l i c o p t e r - b o r n e  sys tem t h a t  would be  c a p a b l e  of  c o u n t e r i n g  any 

f u t u r e  enemy armed h e l i c o p t e r  t h r e a t .  As  t h e  program p r o g r e s s e d ,  

however, t h e  emphasis was s h i f t e d  t o  development of a  more 

u r g e n t l y  needed a i r - to-ground a n t i - t r u c k  system. A s  i n  t h e  c a s e  

of  t h e  a i r c r a f t  RAM, t h e  b a s i c  REDEYE m i s s i l e  was modi f i ed  f o r  

h e l i c o p t e r - l a u n c h  by w i r i n g  t o g e t h e r  t h e  e j e c t o r  and s u s t a i n e r  

motors f o r  s imul taneous  i g n i t i o n .  I n i t i a l  t e s t s ,  i n  FY 1969, 

inc luded  t h e  i n s t a l l a t i o n  and checkout  of  l aunch  p o d / h e l i c o p t e r  

i n t e r f a c e  equipment and t h e  conduct  of a c q u i s i t i o n  and f i r i n g  

t e s t s .  E a r l y  i n  1970,  a d d i t i o n a l  a c q u i s i t i o n  and f i r i n g  t e s t s ,  

t h i s  t ime w i t h  t h e  improved l e a d  s e l e n i d e  (PbSe) s e e k e r ,  were 

conducted t o  e v a l u a t e  t h e  a n t i - t r u c k  c a p a b i l i t y  of t h e  h e l i c o p t e r  

borne  system. F l i g h t  t e s t s  of f i v e  guidance t e s t  v e h i c l e s  and 

one c o n t r o l  t e s t  v e h i c l e  were complete ly  s u c c e s s f u l .  The Army 

M a t e r i e l  Systems A n a l y s i s  Agency (AMSAA) a t  Aberdeen, Maryland, 

con t inued  in-house e f f o r t s  t o  de te rmine  t h e  t e r m i n a l  a i m  p o i n t s  

6 8 ~ i s t  Rep ts ,  REDEYE PM, FY 1969, pp. 13-14; FY 1970, pp. 
11-12. H i s t  Div F i l e .  



of t h e  PbSe s e e k e r  i n  t h e  air-to-ground r o l e .  Although t h e  f e a s i -  

b i l i t y  of t h e  h e l i c o p t e r  RAM system was e s t a b l i s h e d ,  AMSAA recom- 

mended t h a t  i t  n o t  be used i n  t h e  c o n f i g u r a t i o n  eva lua ted  and 

t h a t  f u r t h e r  s t u d i e s  be conducted of a modif ied seeker .  These 

s t u d i e s  were n o t  pursued,  however, and t h e  program was e v e n t u a l l y  

terminated.  6 9 

The Navy REDEYE Program 

(U) The o b j e c t i v e  of t h e  ~ a v y ' s  REDEXE program was t o  q u a l i f y  

t h e  system f o r  u s e  a s  small c r a f t  armament. Phase I, conducted i n  

October 1965, c o n s i s t e d  of t r a c k i n g  t e s t s  on an 85-ot p a t r o l  

launch boa t  t o  demonstra te  t h e  a b i l i t y  of t h e  o p e r a t o r  and weapon 

t o  t r a c k  a t a r g e t  i n  t h e  a t - sea  environment. Phase 11, completed 

i n  August 1966, included e i g h t  Block 11 m i s s i l e  f i r i n g s  a t  s e a  

from an 85-foot a i r c r a f t  s e a r c h  and r e s c u e  boat .  Phase 111, 

f i n i s h e d  i n  1967, c o n s i s t e d  o f  a d d i t i o n a l  t r a c k i n g  tests w i t h  t h e  

Block I1 and I11 weapons, 28 Block I1 m i s s i l e  f i r i n g s ,  and Hazards 

of E lec t romagne t ic  Rad ia t ion  t o  Ordnance (HERO) tests. Although 

t h e  f l i g h t  tests were h i g h l y  s u c c e s s f u l ,  they  d i s c l o s e d  two 

problem a r e a s  which r e q u i r e d  f u r t h e r  s tudy :  t h e  Block I1 weapon 

f a i l e d  t o  p a s s  t h e  HERO t e s t s ,  and a c q u i s i t i o n  d i s c r i m i n a t i o n  was 

d i f f i c u l t  i n  t h e  high n o i s e  environment of s m a l l  boa t s .  

(U) During t h e  f o u r t h  and f i n a l  phase ,  i n i t i a t e d  i n  September 

1968, t h e  weapon's s i g h t  was modif ied t o  make i t  compat ible  w i t h  a 

Navy gunner ' s  helmet and earphone set,  and e lec t romagne t ic  rad ia -  

t i o n  p r o t e c t i o n  was added t o  t h e  weapon c i r c u i t r y  t o  make i t  s a f e  

i n  t h e  shipboard environment. The modif ied s i g h t  d e s i g n  success-  

f u l l y  passed shipboard t r a c k i n g  tests i n  November 1968. E lec t ro -  

magnet ic-radia t ion-protected weapons proved s a t i s f a c t o r y  i n  HERO 

69(1)  Ib id . ,  N 1969, pp. 14-15: FY 1970, p. 12. (2) AMSA 
Tech Rept No. 47, Dec 70, s b b j :  ~ v a l - o f  t h e  He1 REDEYE M s l .  ADSIMO 
F i l e .  (3) Intvw, M. T. Cagle w James A. Dai ley,  ADSIMO, 1 5  Aug 73. 



t e s t s  i n  February and March 1969, and f o u r  m i s s i l e s  were f i r e d  

from sh ipboard  i n  A p r i l  1969. The Navy concluded i t s  program 

on 1 August 1969 w i t h  d e l i v e r y  of a t e c h n i c a l  d a t a  package 

d e s c r i b i n g  t h e  Navy weapon. The s u c ~ s f u l  complet ion of t h i s  

program q u a l i f i e d  t h e  REDEYE f o r  Navy use ;  however, t h e r e  was no 

f i r m  requirement  f o r  procurement of t h e  system. 
7 0 

' O ~ i s t  Repts ,  REDEYE PM, FY 1969, p. 15; Fi 1970, p.  13. 
H i s t  Div F i l e .  



CHAPTER V I I  

(fl TRAINING EQUIPMENT (U) 

(L') Recognizing t h a t  t h e  cos t  of ammunition and t a r g e t s  would 

se r ious ly  c u r t a i l  l i v e  f i r i n g s  a s  a  normal method of t r a i n i n g  the  

l a r g e  number of REDEYE gunners expected, t h e  user  es tab l i shed  a 

requirement f o r  syn the t i c  t r a i n i n g  devices  and s imulators .  The 

o r i g i n a l  statement of requirement,  approved by CONARC and OCRI! i n  

l a t e  1958, ca l l ed  f o r  t h r e e  c l a s s e s  of ammunition ( i n e r t  rounds 

fo r  loading and handling p rac t i ce ;  spo t t i ng  rounds without warhead 

f o r  t r a i n i n g  f i r i n g  missions; and warhead rounds f o r  s e rv i ce  prac- 

t i c e )  , along with app ropr i a t e  t racking eva lua t ion  and t r a i n i n g  
'* 

equipment. The s e r v i c e  schools  and o ther  agencies t r a i n i n g  oper- 

a t i n g  personnel i n  t he  use  of tile weapon system were t o  be 

provided with an e l e c t r o n i c  s imulator  t o  a id  i n  t r a i n i n g  and 

t e s t i n g  weapon crews i n  t a r g e t  de t ec t ion  and a c q u i s i t i o n ,  t r ack ,  

and des t ruc t ion ,  and v i sua l  a i d s  t o  explai-r system opera t ion ,  

t a c t i c a l  employment, and maintenance and s a f e t y  procedures.  
1 

(U) Mi l i t a ry  c h a r a c t e r i s t i c s  f o r  t h e  3-G-84 s imulator  were 

published i n  May 1960 and amended i n  Ju ly  and December 1960. 

These o r i g i n a l  M C ' s  were modified and replaced by a  new statement 

issued by t h e  Naval Training Device Center (NTDC) on 30 June 1962. 

Three months l a t e r ,  MICOM reported t h a t  no con t r ac to r  proposal 

provided reasonable assurance t h a t  t h e  modified M C ' s  f o r  t he  

3-G-84 t r a i n e r  could be m e t .  Consequently, the  Army Air Defense 

School, on behalf of CONARC, prepared a  s e t  of revised M C ' s  i n  a 

Small Development Requirement (SDR) format. The SDR f o r  the  

1 
Stmt of Rqrmt f o r  Tng Aids f o r  a  Man-Transportable ADGM Sys. 

Atchd a s  i n c l  t o  OTCM 37000, 19 Feb 59. RSIC. 



REDEYE t r a i n e r ,  approved by OCRD on 20 November 1963, c a l l e d  f o r  

a  f u l l - s c a l e  s y n t h e s i z e d  weapon, s i m i l a r  i n  weight ,  c o n f i g u r a t i o n ,  

c e n t e r  o f  g r a v i t y ,  hand l ing ,  and o p e r a t i o n a l  c h a r a c t e r i s t i c s  t o  

t h a t  of t h e  t a c t i c a l  weapon. It gave t h e  deve loper  t h e  cho ice  of 

f u l f i l l i n g  t h e  t r a i n e r  requ i rements  w i t h  e i t h e r  one o r  two d e v i c e s ,  

whichever w a s  more economical. Subsequent ly ,  i t  was dec ided  t h a t  

t h e  requirement  could  be m e t  most economical ly  by deve lop ing  two 

independent  d e v i c e s :  a f i e l d  hand l ing  t r a i n e r  and a n  e l e c t r o n i c  
Z 

( t r a c k i n g  head) t r a i n e r .  The Army Missile Command had develop- 

ment r e s p o n s i b i l i t y  f o r  t h e s e  items. 3  

(U) The r e s u l t s  of human e n g i n e e r i n g  s t u d i e s  showed t h a t ,  t o  

become p r o f i c i e n t ,  a REDEYE o p e r a t o r  shou ld  p r a c t i c e  a g a i n s t  r e a l  

t a r g e t s  t h a t  were p r o h i b i t i v e l y  expensive .  Accordingly ,  an  SDR 

was e s t a b l i s h e d ,  i n  May 1965, f o r  a  moving t a r g e t  s i m u l a t o r  t o  

p rov ide  REDEYE gunners  s imul taneous  t r a i n i n g  i n  d e t e c t i n g  and 

i d e n t i f y i n g  a i r c r a f t  and o p e r a t i n g  t h e  weapon. Planned f o r  

i n s t a l l a t i o n  i n  s e l e c t e d  Army t r a i n i n g  c e n t e r s ,  t h e s e  s i m u l a t o r s  

were t o  be  used i n  c o n j u n c t i o n  w i t h  t h e  t r a c k i n g  head t r a i n e r s .  
4  

The M46 S e r i e s  F i e l d  ~ a d d l i n ~  T r a i n e r  

(U) The M46 s e r i e s  f i e l d  h a n d l i n g  t r a i n e r ,  developed by 

Honeywell, Inc . ,  w a s  a  rugged, inexpens ive  d e v i c e  f o r  u s e  i n  

developing s k i l l s  of weapon hand l ing ,  s e q u e n t i a l  o p e r a t i o n a l  

f u n c t i o n s ,  and f i r i n g .  Although t h e  t r a i n e r  cou ld  n o t  t r a c k  

t a r g e t s ,  i t  had swi tches  and t r i g g e r s  t h a t  s imula ted  t h o s e  on 

t h e  t a c t i c a l  system. A s  o r i g i n a l l y  des igned ,  i t  had a d u a l  

(1 )  L t r ,  CG, CDC, t o  Distr, 4  Dec 63,  s u b j  : DA Apprd SDR 
f o r  REDEYE Tnr, w i n c l .  Atchd as i n c l  t o  AMCTCM 3971, 1 6  Dec 65. 
RSIC. (2) AMCTCM 5001, Dec 66. RSIC. 

3 ~ t r ,  CG, AMC, t o  CG, MICOM, et a l . ,  21  J a n  64, s u b j :  DA 
Apprd SDR f o r  REDEYE Tnr. Atchd t o  AMCTCM 3971, 16 Dec 65. RSIC. 

4AMC TIR 21.1.6.1(2), Dec 66 ,  p. 14.  RSIC. \ 



funct ion.  With t he  dummy rocke t  motor, t h e  t r a i n e r  was a 

ba l l a s t ed  weapon f o r  f a m i l i a r i z a t i o n  and f i e l d  handling exe rc i s e s .  

When the  s epa ra t e ly  i s sued  XM-111 e j e c t o r  motor was used, t h e  

XM-28 simulated missile was e j ec t ed  from t h e  XM-156 f i b e r g l a s  

launcher t o  s imula te  the  e j e c t  phase f o r  p r a c t i c e  purposes. 

Because of i t s  n e g l i g i b l e  . t ra in ing  value,  t h e  e j e c t  f e a t u r e  was 

l a t e r  dropped i n  favor  of a s impler ,  cheaper device.  The no- 

e j e c t  t r a l n e r  thus adopted was an i n e r t  round t h a t  matched the  

weight and balance of t h e  a c t u a l  weapon. It employed e i t h e r  a 

b a l l a s t e d ,  used launcher o r  a new launcher less unneeded 

e l e c t r o n i c  components. 

(U) Design and development of t he  XM-46 t r a i n e r  comenced i n  

June 1964. An experimental  model of t h e  t r a i n e r  was demonstrated 

during t h e  Design C h a r a c t e r i s t i c s  Review held a t  Honeywell, Inc . ,  

West Covina, Ca l i fo rn i a ,  on 3 December 1964. Prel iminary t e s t i n g  

of t h e  t r a i n e r  began later t h a t  month. Since engingering tests 

of t h e  complete REDEYE weapon system provided s u f f i c i e n t  da t a  t o  

a s su re  t h a t  t he  use of t h e  XM-46 was a very low r i s k  approach, 

engineer ing tesys of t h e  t r a i n e r  were waived. The Army Test 6 

Evaluation Coarmand (TECOM) completed service tests of t h e  t r a i n e r  

i n  June 1966, and concluded t h a t  t h e  i tem was ready f o r  c l a s s i f i -  

c a t i on  a s  Standard A. The Army Materiel Comand, on 21 Apr i l  

1966, had requested approval of an LP c l a s s i f i c a t i o n  f o r  t h e  

XM-461XM-46El t r a i n e r ;  however, i n  view of t he  TECOM s e r v i c e  t e s t  

r e s u l t s  and recommendations, OCRD, on 24 June 1966, approved 

c l a s s i f i c a t i o n  of t h e  t r a i n e r  a s  Standard A. The M46 (XM-46) 

was the  t e l e scop ic  s i g h t  conf igura t ion ,  while  t h e  M46A.1 (XM-46E1) 

and M46A2 (Dl-46E2) were t h e  open s i g h t  o r  Block 111111 configu- 

r a t i o n .  The s tandard M46A2 (XM-46E2) used a manufactured 

b a l l a s t e d  b a t t e r y  r a t h e r  than an expended o r  r e j e c t e d  t a c t i c a l  

b a t t e r y .  RDTE funding f o r  t h e  t r a i n e r  t o t a l e d  $190,239. 

#8 The i n i t i a l  product ion con t r ac t  f o r  t he  M46 t r a i n e r  was 



awarded t o  General  Dynamics i n  January  1967. I n d u s t r i a l  d e l i v e r i e s  

began i n  June 1967 and con t inued  i n t o  January 1968, w i t h  a t o t a l  o f  

2,025 u n i t s  produced (165 Block I ;  1,860 Block 111) .  Of t h e s e ,  643 

were a l l o c a t e d  t o  t h e  Marine Corps and 1,382 t o  Army u n i t s .  The 

b a s i c  a l l o c a t i o n  t o  t a c t i c a l  u n i t s  w a s  one t r a i n e r  p e r  REDEYE team. 

The replacement f a c t o r  was e s t a b l i s h e d  a s  1 p e r c e n t  p e r  y e a r .  
5 

Table  6 shows t h e  a c t u a l  d i s t r i b u t i o n  f o r  FY's 1969 and 1970, and 

t h e  p r o j e c t e d  d i s t r i b u t i o n  f o r  t h e  M 1971-76 p e r i o d .  

FY 1969 
Claimant Ac tua l  

U.S. Army, Europe.............. 375 
U.S. Army, P a c i f i c  (Korea).. . . .  1 1 3  .... U. S. Army, P a c i f i c  (Hawaii) 0 
CONARC (CONUS - S t r a t e g i c  Army 

Forces--STRAF)............... 337 
CONARC (SEA) ................... 304 
U.S. Army P a c i f i c  (SEA)...... .. 8 3 
U.S. Army, Alaska.............. 43 
U.S. Army, Southern Command.... 0 
Produc t ion  Assurance Test . . . . . .  1 
CONUS Schools.................. 4 1  
Maintenance Evaluation. . . . . . . . .  2 
REDEYE P r o j e c t  Manager......... 0 
Depot Storage... . . . . . . . . . . . . . . .  35 
P o t e n t i a l  Excess............... 48 
Washouts....................... - 0 

1382 

SOURCE: REDEYE PMP, 31 Mar 70, p. 56. 

TABLE 6-(p) P r i n c i p a l  I tem D i s t r i b u t i o n  P lan  - Guided M i s s i l e  
I n t e r c e p t - A e r i a l  T r a i n e r ,  M46, M46Al, and M46A2 (U) 

M 1970 
Actua l  

379 
11 3 

12 

34 3 
281 

8 3 
3 8 
17  

0 
3 5 
1 
2 

1 9  
3 9 
2 0 - 

1382 

FY 1971-76 
Planned 

356 
113 

16 

(1) AMCTCM' s 3085, 25 Mar 65; 3876, 1 8  Nov 65; 5001, Dec 66 ; 
& 6095, 6 Jun  68. RSIC. (2) L t r ,  CG, AMC, t o  CRD, DA, 21 Apr 66,  
s u b j :  Sys,  In tcp-Aer ia l ,  Tng: XM46, XM46E1 - Clas  a s  LP Type, w 
1st Ind,  CRD t o  CG, AMC, 24 Jun  66. ~ t c h d  a s  i n c l  t o  AMCTCM 5001, 
Dec 66. RSIC. (3)  H i s t  Rept,  REDEYE PM, M 1968, p. 9. H i s t  Div 
F i l e .  ( 4 )  REDEYE PMP, 31 Mar 70, pp. 2, 31, 42. F i l e  same. 
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E l e c t r o n i c  T r a i n e r s  

(U) The t r a i n e r s  developed t o  f u l f i l l  t h e  second p a r t  of t h e  

SDR were t h e  XM-42 e l e c t r o n i c  t r a i n e r ,  which was never  s t andard-  

i z e d ;  t h e  XM-49 s e r i e s  t r a c k i n g  head t r a i n e r ;  and t h e  improved 

XM-49 t r a i n e r ,  which was s t a n d a r d i z e d  a s  t h e  M76 (XM-76) t r a c k i n g  

head t r a i n e r .  

XM-42 E l e c t r o n i c  T r a i n e r  

(U) A c o n t r a c t  f o r  development of an e l e c t r o n i c  t r a i n e r  was 

awarded t o  Honeywell, I n c . ,  i n  March 1964. S i m i l a r  i n  e x t e r n a l  

appearance t o  t h e  t a c t i c a l  Block I REDEYE, t h e  XM-42 inc luded  t h e  

fo l lowing  modular components: main tube ,  g r i p s t o c k ,  t e l e s c o p i c  

s i g h t ,  i n f r a r e d  and o p t i c a l  subassembly, e l e c t r o n i c  s e c t i o n ,  power 

supp ly  b a t t e r y ,  i n d i c a t o r  s e c t i o n ,  and s imula ted  the rmal  b a t t e r y .  

The t r a i n e r  opera ted  up t o  t h e  p o i n t  o f  launch a g a i n s t  r e a l  o r  

s y n t h e t i c  t a r g e t s ,  i n  a  manner s i m u l a t i n g  t h e  r e a l  weapon. It  

t h u s  provided t h e  gunner t r a i n i n g  on a l l  t h e  s e q u e n t i a l  s t e p s  o f  

an engagement and i n d i c a t e d  t o  t h e  i n s t r u c t o r  any e r r o r s  committed. 

(U) T e s t s  of t h e  breadboard o p e r a t i o n a l  u n i t  were complzted 

i n  September 1964. Th is  was followed by t e s t s  of t h e  f u l l - s c a l e  

exper imenta l  model, which was demonstra ted d u r i n g  t h e  Design 

C h a r a c t e r i s t i c s  Review h e l d  on 3  December 1964. Engineer ing 

e v a l u a t i o n  of t h e  t r a i n e r  was completed i n  January 1965, and t h e  

necessa ry  d e s i g n  changes were i n c o r p o r a t e d  i n  t h e  development 

model.6 I n  o r d e r  t o  p rov ide  t h e  r e q u i r e d  t r a i n e r s  f o r  r e s i d e n t  

t r a i n i n g  by J u l y  1966, OCRD, on 1 9  January 1966, approved t h e  

c l a s s i f i c a t i o n  of t h e  XM-42 a s  LP f o r  procurement of 20 t r a i n e r s .  
7  

6 A M ~ ~ ~ ~ ' s  4356, 27 Apr 66; 5685, 1 4  Dec 67. RSIC. 

71st Ind ,  CRD, DA, t o  CG, AMC, 19 J a n  66,  on L t r ,  CG, AMC, t o  
0, 11 J a n  66, s u b j :  GM Sys, In tcp-Aer ia l  Tng: XM42 (REDEYE) - 
Clas  a s  LP Type. Atchd a s  i n c l  t o  AMCTCM 4356, 27 Apr 66. RSIC. 



(U) Serv ice  t e s t s  of t h e  XM-42 (Block I )  t r a i n e r  were con- 

ducted a t  For t  Benning, Georgia,  and F o r t  Knox, Kentucky, concur- 

r e n t l y  wi th  t h e  REDEYE weapon system s e r v i c e  t e s t s  a t  t h o s e  s i t e s .  

The r e s u l t s  of t h e s e  t e s t s ,  completed i n  August 1966, i n d i c a t e d  

t h a t  t h e  XM-42 e l e c t r o n i c  t r a i n e r  would n o t  be  s u i t a b l e  f o r  use i n  

Army schools  f o r  i n i t i a l  REDNE t r a i n i n g ,  n o r  would i t  be  s a t i s -  

f a c t o r y  a s  a  u n i t  t r a i n i n g  dev ice  f o r  deployed REDEYE teams. 

Tracking c a p a b i l i t i e s  of t h e  t r a i n e r  were u n s a t i s f a c t o r y  because 

of i t s  poor background r e j e c t i o n  c h a r a c t e r i s t i c s .  I n  a d d i t i o n ,  

t h e  slow response of t h e  t r a i n e r  t o  mechanical  o r d e r s  of t h e  

gunners adverse ly  a f f e c t e d  t h e  u t i l i t y  of t h e  i t em a s  a  dev ice  f o r  

t r a i n i n g  o r  main ta in ing  t h e  p r o f i c i e n c y  of REDEYE gunners .  
8 

(U) During a  s p e c i a l  in-process  review held  i n  Washington on 

28 September 1966, AMC proposed t h a t  development and eng ineer ing  

of t h e  Block I1 XM-42 t r a i n e r ,  w i t h  a  cooled I R  d e t e c t o r  c e l l ,  be 

cont inued i n  an e f f o r t  t o  make t h e  i t e m  s u i t a b l e  f o r  t r a i n i n g  use .  

However, ACSFOR d i r e c t e d  t h a t  no more money be s p e n t  on t h e  de- 

velopment o r  procurement of t h e  XM-42, except  t h a t  necessa ry  t o  

support  t h e  moving t a r g e t  s i m u l a t o r  development program. Although 

*CONARC had p rev ious ly  recomended t h a t  t h e  XM-42 n o t  be procured 

f o r  t r a i n i n g ,  t h e  Army A i r  Defense Center  s t i l l  wanted t o  use t h e  

XM-42's f o r  gunner t r a i n i n g  u n t i l  such t ime a s  s u f f i c i e n t  XM-49 

t r a c k i n g  head t r a i n e r s  were a v a i l a b l e .  It w a s  decided t h a t ,  f o r  

t h e  t i m e  be ing ,  one of t h e  20 LP d e v i c e s  would be a l l o c a t e d  t o  t h e  

moving t a r g e t  s i m u l a t o r  program and t h e  o t h e r  19 t o  t h e  Army A i r  

Defense Center  a t  For t  B l i s s ,  Texas. 9  

8 (1)  L t r ,  CG,  TECOM, t o  C G ,  MICOM,  3  Aug 66, s u b j  : L t r  Rept 
of Svc Tes t  of t h e  XM-42 REDEYE E l e c t r o n i c  Tnr, USATECOM P r o j  No. 
3-4-0202-09 (GM-1564) (2) DA Msg 768621, ACSFOR t o  C G ,  AMC, 13 
Sep 66. Both a tchd  as i n c l s  t o  AMCTCM 7061, Aug 69. RSIC. 

'(1) DA Msg 768621, op. cit. (2) Mins & R e s u l t s  of REDEYE 
Tng Device Sp IPR. Atchd t o  AMCTCM 5387, 20 J u l  67. RSIC. 



(U) Development of t h e  XM-42 e l e c t r o n i c  t r a i n e r  was l a t e r  

t e rmina ted  i n  favor  of t h e  XM-49 t r a c k i n g  head t r a i n e r .  lo The 

XM-42 was r e c l a s s i f i e d  from LP t o  o b s o l e t e  i n  .July 1970, and t h e  

20 t r a i n e r s  produced were d i sposed  of i n  accordance u i t h  AR 755-1. 
11 

I n t e r i m  XM-49 Tracking Head T r a i n e r s  

(U) During development of t h e  REDEYE weapon system,  General  

Dynamics determined t h a t  a  d e v i c e  composed of s t a n d a r d  components 

l e s s  e x p l o s i v e  hardware would be of s i g n i f i c a n t  b e n e f i t  f o r  t e s t  

purposes .  Severa l  of t h e s e  d e v i c e s  were f a b r i c a t e d  and used i n  

conduct ing t r a c k i n g  t e s t s ,  c o r r e l a t i o n  of i n f r a r e d  d a t a ,  and 

a c q u i s i t i o n  c a p a b i l i t y  t e s t s  a g a i n s t  v a r i o u s  t a r g e t s .  Immediately,  

t h e  p o t e n t i a l  of t h e  d e v i c e  a s  an  i n i t i a l  t r a i n i n g  a i d  t o  weapon 

gunners was recognized ,  and t h e  t r a i n i n g  a g e n c i e s  e s t a b l i s h e d  

requirements  f o r  such a  t r a i n e r .  Designated a s  t h e  XM-49 Tracking 

Head T r a i n e r  (THT), i t  was t o  p rov ide  t h e  REDEYE gunners  w i t h  an 

i n e r t  weapon capab le  of a c q u i r i n g  and t r a c k i n g  t a r g e t s ,  p rov id ing  

a  t ime d e l a y  t o  s i m u l a t e  t h e  weapon o p e r a t i n g  t ime ,  and p rov id ing  

t h e  a u d i o / v i s u a l  i n d i c a t i o n s  i n c o r p o r a t e d  i n  t h e  t a c t i c a l  weapon. 

The t r a i n e r  would c o n s i s t  of ttr t a c t i c a l  REDEYE round l e s s  t h e  

fo l lowing  i t e m s :  c o n t r o l  s e c t i o n ,  m i s s i l e  and l auncher  b a t t e r i e s ,  

f u z e  and warhead, r o c k e t  motor,  t a i l  assembly,  and a f t  end cap .  

E l e c t r o n i c  components would be inc luded  o n l y  t o  t h e  e x t e n t  r e q u i r e d  

t o  cause  t h e  THT t o  a c q u i r e  and t r a c k  a  l i v e  t a r g e t  i n  t h e  same 

manner a s  t h e  t a c t i c a l  weapon, and t o  p rov ide  t h e  o p e r a t o r  w i t h  

t h e  same a u d i o l v i s u a l  i n d i c a t i o n s  d u r i n g  t h e  engagement a s  t h e  

t a c t i c a l  weapon. 12 

'OAMCTCM 5685, 14 Dec 67. RSIC. 

l l A M ~ ~ ~ ~ ' s  7061, Aug 69; 7900, 28 J u l  70. RSIC. 

12AM~~cM 4675, 21  J u l  66, w i n c h :  1st Ind ,  OCRD, DA, t o  C G ,  
AMC, 12 Mar 66, on L t r ,  CG, mC, t o  OCRD, undtd,  s u b j :  GM Sys ,  
In tcp-Aer ia l ,  Tng:  racking ~ e a d ,  XM49 ( ~ E D E Y E )  - Clas  a s  LP Type. 
RSIC. 



(U) The Chief  of  Research  & Development, on 1 2  March 1966,  

approved c l a s s i f i c a t i o n  o f  t h e  XM-49 THT as LP and a u t h o r i z e d  t h e  

procurement  of  n o t  more t h a n  1 3  u n i t s . 1 3  The Army M i s s i l e  Command 

l e t  a c o n t r a c t  t o  Gene ra l  Dynamics f o r  1 0  o f  t h e  t r a i n e r s ,  and 

d e l i v e r i e s  began i n  J u l y  1966. A s  a r e s u l t  o f  t h e  d e c i s i o n ,  i n  

September 1966,  t o  c a n c e l  t h e  XM-42 program, t h e  XN-49 became t h e  

prime e l e c t r o n i c  t r a i n e r ,  and f u l l - s c a l e  development o f  t h e  

improved XM-49E3 t r a i n e r  was i n i t i a t ~ d .  To meet i n t e r i m  t r a i n i n g  

r e q u i r e m e n t s  pending  a v a i l a b i l i t y  of t h e  improved XM-49 t r a i n e r ,  

OCRD, i n  October  1966,  ex t ended  t h e  L 2  a u t h o r i t y  by 58  u n i t s .  
1 4  

(C) A l l  t o l d ,  MICOM pu rchased  76 of  t h e  i n t e r i m  XM-49 t r a i n e r s .  

Inc luded  i n  t h e s e  were 1 9  of  t h e  XM-49's, w i t h  t h e  t e l e s c o p i c  s i g h t ;  

49 XM-49Elts, which had a n  open s i g h t  i n s t e a d  o f  t h e  t e l e s c o p e ;  and 

8 XM-49EZfs, which c o n t a i n e d  Block I11 e l e c t r o n i c s ,  a  g a s  c o o l a n t  

s u p p l y ,  and t h e  open s i g h t .  Of t h e  76 t r a i n e r s  produced,  70 were 

under  DA c o n t r o l ,  8  of them b e i n g  GFE f o r  t h e  moving t a r g e t  simu- 

l a t o r  c o n t r a c t .  The r ema in ing  s i x  were d i s t r i b u t e d  among t h e  I:. S.  

Marine Corps ( 2 ) ,  U .  S. A i r  Fo rce  ( 2 ) ,  A u s t r a l i a  ( I ) ,  and Sweden 

(1 )  .I5 The i n t e r i m  XM-49 t r a c k i n g  head  t r a i n e r  was r e c l a s s i f i e d  

from LP t o  o b s o l e t e  i n  J u l y  1970,  f o l l o w i n g  d e l i v e r y  o f  t h e  

improved XM-49E3 (M76) t r a i n i n g  set .  1 6  

The S tanda rd  M76 (XM-49E3) T r a i n i n g  S e t  

(U) Developed d u r i n g  t h e  FY 1967-68 p e r i o d  a t  a c o s t  of  

$535,360,  t h e  M76 (XM-76) t r a i n i n g  set c o n s i s t e d  o f  t h e  XM-49E3 

OCRD, 1 8  Oc 
AIYCTCX 5207 

1st I n d ,  OCRD t o  CG,  AMC, 25 Oct 66 ,  on L t r ,  CG,  AMC, t o  
t 66 ,  s u b j :  XM-49 THT (REDEYE) - Add1 LP. Recorded i n  
, 20 Apr 67. RSIC. (2) H i s t  R e p t s ,  REDEYE PM, FY 1966,  

pp. 13-14; FY 1967,  p. 8. H i s t  Div F i l e .  

1 5 ( 1 )  Ibid., FY 1967,  p. 8.  (2)  AMCTCM'S 5781,  25 J a n  68; 
6258, 8 Aug 68. RSIC. - 

1 6 ~ ~ ~ ~ ~  7899, 28 J u l  70. RSIC. 



INTERCEPT AERIAL TRAINER XM49 

POWER 



t r a c k i n g  head t r a i n e r  wi th  a n  o p e r a t i o n a l  seeker  and a  c losed-  

loop cryogenic  coo l ing  system, f o u r  rechargeab le  b a t t e r i e s ,  and 

a  b a t t e r y  c h a r g e r ,  a l l  packaged i n  a  modified XM-571 MONOPAK 

sh ipp ing  and s t o r a g e  c o n t a i n e r .  The t r a i n e r  f e a t u r e d  t h r e e  major 

improvements over  t h e  i n t e r i m  XM-49 s e r i e s :  (1) i t  was a  s e l f -  

conta ined u n i t  and, t h e r e f o r e ,  more c l o s e l y  s imula ted  t h e  t a c t i c a l  

weapon; (2) i t  provided a  performance i n d i c a t o r ,  which allowed t h e  

i n s t r u c t o r  t o  e v a l u a t e  t h e  t r a i n e e ' s  p rogress ;  and (3) i t  e l imi -  

nated t h e  need f o r  expensive  and bulky a n c i l l a r y  equipment 

r e q u i r e d  by t h e  i n t e r i m  t r a i n e r s .  17 

(U) On 18 March 1968, ACSFOR approved t h e  c l a s s i f i c a t i o n  of 

t h e  t r a i n e r  a s  LP :or procurement of 558 s e t s ,  i n c l u d i n g  t h r e e  

f o r  p reproduc t ion  t e s t i n g .  Of t h e  555 product ion s e t s ,  427 would 

be a l l o c a t e d  t o  t h e  Army, 70 t o  t h e  U .  S. Marine Corps, and 58 t o  

f o r e i g n  m i l i t a r y  s a l e s .  L a t e r  i n  March, General  Dynamics rece ived  

a  c o n t r a c t  f o r  p roduc t ion  of 497 t r a i n e r s  f o r  t h e  Army and Marine 

Corps. The o t h e r  58 t r a i n e r s  (45 f o r  Sweden and 1 3  f o r  A u s t r a l i a )  

were l a t e r  p laced under c o n t r a c t  a s  customer funds became a v a i l -  

a b l e .  
18 

(U) Delivery of t h e  FY 196,8 p roduc t ion  u n i t s  began i n  A p r i l  

1969 and cont inued i n t o  February 1970. Engineering and s e r v i c e  

t e s t s ,  us ing  t h e  p reproduc t ion  t r a i n e r s ,  commenced i n  November 

1968 and ended i n  August 1969, a t  which t ime t h e  XM-76 t r a i n i n g  

s e t  was c e r t i f i e d  a s  s u i t a b l e  f o r  t roop  use .  Support  maintenance 

t r a i n i n g  on t h e  Dl-76 t r a i n e r  began a t  t h e  Army M i s s i l e  & 

t Iuni t ions  Center  & School,  Redstone Arsena l ,  Alabama, i n  July 

1 7 A M ~ ~ ~ ~ ' s  5781, 25 Jan  68; 6258, 8  Aug 68; 6 8011, 22 Sep 70, 
v i n c l s .  RSIC. 

"(1) H i s t  Rept,  REDEYE PM, FY 1970, pp. 10-11.  H i s t  Div F i l e .  
( 2 )  ANCTCM 6258, 8  Aug 68, w i n c l :  1st Ind ,  ACSFOR t o  C G ,  AMC, 18  
Yar 68, on L t r ,  C G ,  AMC, t o  ACSFOR, 27 Dec 67, s u b j :  Req f o r  TCLAS 
of  LP f o r  t h e  REDEYE THT Sys. RSIC. 



1969, and t h e  f i r s t  REDEYE u n i t  was equipped w i t h  t h e  t r a i n e r  i n  

November.19 The MI6 (XM-76) t r a i n i n g  s e t  was r e c l a s s i f i e d  from 

LP t o  Standard A on 25 June 1970. 
2  0  

( U )  I n  1972-73, 57 a d d i t i o n a l  M76 t r a i n i n g  s e t s  were p laced  

under c o n t r a c t ,  i n c r e a s i n g  t h e  f o r e i g n  m i l i t a r y  s a l e s  from 58 t o  

115 and t h e  t o t a l  procurement from 555 t o  612. D i s t r i b u t i o n  o f  

t h e  t r a i n e r s  was a s  fo l lows :  

U .  S. Army 427 
U. S. Marine Corps 7  0  
Sweden 4  5  
A u s t r a l i a  1 3  
Denmark 28* 
F e d e r a l  Republ ic  o f  Germany s* 

612 

*To be  d e l i v e r e d  i n  FY 1974. 

A s  of  30 June 1973, 63  of t h e  Army t r a i n e r s  were consigned t o  t h e  

v a r i o u s  Army t r a i n i n g  s c h o o l s  and c e n t e r s ;  252 ( i n c l u d i n g  19 

maintenance f l o a t s )  were i n  t h e  hands o f  REDEYE teams a t  t a c t i c a l  

s i t e s ;  36 were consigned t o  Army Reserve and N a t i o n a l  Guard u n i t s ;  

17  were o u t  on l o a n ;  1 was t e m p o r a r i l y  a u t h o r i z e d  t h e  Teledyne 

Corpora t ion ;  7  were l o c a t e d  a t  MICOM; 6  were depot  maintenance 

f l o a t s ;  and 45 were i n  depot  s t o r a g e .  21 

. "(1) REDEYE PMP, 31 Mar 70, p.  31. H i s t  Div F i l e .  (2) 
AMCTCM 8011, 22 Se? 70, w i n c l :  L t r ,  CG, TECOM, t o  REDEYE PM, 4 
Aug 68,  s u b j :  F i n a l  Rept, Svc Tes t  (Temperate & A r c t i c  Zone Phase) 
of GM Sys,  In tcp-Aer ia l ,  REDEYE Tng S e t ,  XM-76 (XM49E3 REDEYE THT), 
LSATECOM P r o j  No. 3-7-0202-37149. RSIC. 

201st Ind ,  ACSFOR t o  CG, AMC, 25 Jun 70, on L t r ,  CG, AMC, t o  
ACSFOR, 3  Apr 70, s u b j :  Tng S e t ,  GM, M76 (REDEYE) Reclas  from LP 
t o  STD A, P r o j  lX279191D686. Atchd a s  i n c l  t o  AMCTCM 8011, 22 Sep 
70. RSIC. 

21(1) ADSIMO Rept, REDEYE Distr Planning I n f o ,  30 Jun 73, 
p. 10.  (2) ADSIMO Rept,  REDEYE Wpn Sys Spt I t e m s ,  28 Jun 73. 
Both i n  H i s t  Div F i l e .  
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M87 Moving Target  S imula to r  

(U) The Moving Targe t  S imula to r  (MTS) was developed t o  pro- 

v i d e  e f f e c t i v e ,  economical  t r a i n i n g  f o r  REDEYE gunners  a t  Army 

t r a i n i n g  s c h o o l s  and c e n t e r s ,  a t  o v e r s e a  commands, and a t  CONUS 

i n s t a l l a t i o n s  where a c t i v e  Army d i v i s i o n s  were l o c a t e d .  Under t h e  

SDR approved on 20 May 1965, t h e  MTS was t o  p rov ide  a  c o n s i d e r a b l e  

v a r i e t y  of t y p i c a l  a i r c r a f t  types  and t r a j e c t o r i e s  on a  r e p e t i t i v e  

and cont inuous  b a s i s  f o r  developing REDEYE gunner p r o f i c i e n c y  i n  

t a r g e t  a c q u i s i t i o n ,  range assessment ,  t a r g e t  t r a c k i n g ,  and l e a d  

a n g l e  and s u p e r e l e v a t i o n  i n s e r t i o n .  It was t o  c o n s i s t  of a  wide 

a n g l e  l e n s  t o  p r o j e c t  c o l o r  background on a  q u a d r i s p h e r i c a l  

s c r e e n ,  a  programmed p r o j e c t o r  t o  superimpose moving t a r g e t s  on 

t h e  background, and a s p o t  p r o j e c t o r  coupled t o  t h e  t a r g e t  pro- 

j e c t o r  t o  s i m u l a t e  i n f r a r e d  emiss ion  from t h e  d i s p l a y e d  t a r g e t  

image. 

(U) Since  t h e  XM-42 e l e c t r o n i c  t r a i n e r ,  which was i n i t i a l l y  

planned f o r  use  w i t h  t h e  MTS, was s e n s i t i v e  t o  r e f l e c t e d  s o l a r  

( i n f r a r e d )  energy,  t h e  SDR a l s o  s p e c i f i e d  t h a t  t h e  t a r g e t  simu- 

l a t o r  must have t h e  c a p a b i l i t y  of s i m u l a t i n g  such i n f r a r e d  

emiss ion c h a r a c t z r i s t i c s .  Th i s  requirement  was l a t e r  dropped,  

however, when t h e  XM-42 was r e p l a c e d  by t h e  new XM-49 s e r i e s  

t r a c k i n g  head t r a i n e r ,  which was n o t  s e n s i t i v e  t o  r e f l e c t e d  s o l a r  

energy.22 Another change i n  t h e  o r i g i n a l  SDR had t o  do w i t h  t h e  

requirement  f o r  a  wide a n g l e  l e n s  t o  p r o j e c t  changeable  background 

t e r r a i n  and sky c o n d i t i o n s  i n  f u l l  c o l o r .  Because o f  t h e  complex- 

i t y  of such a  system and t h e  development c o s t  and t ime f a c t o r s  

- 
22 (1) AMCTCM 4038, 20 J a n  66,  w i n c l :  L t r ,  CG, AMC, t o  Cdr, 

Army P a r t  Group, NTDC, e t  aZ., 25 Jun  65,  s u b j :  DA Apprd SDR f o r  
PiTS f o r  REDEYE Tnr ,  CSCRD-65, w i n c l s .  RSIC. (2) AMCTCM 7901, 
J u l  70, w i n c l :  L t r ,  CG,  CDC, t o  Distr, 30 J a n  69, s u b j :  Ch 1 t o  
DA Apprd SDR f o r  MTS f o r  REDEYE Tnr, CSCRD-65. RSIC. 



involved,  pa in ted  ( t h e a t r i c a l )  background scenes  t h a t  a t t a c h e d  t o  

t h e  p r o j e c t i o n  s c r e e n  were s u b s t i t u t e d  f o r  t h e  more e l a b o r a t e  wide 

ang le  background p r o j e c t o r .  
2  3  

(U) The Army P a r t i c i p a t i o n  Group, Naval Tra in ing  Device 

Center ,  had r e s p o n s i b i l i t y  f o r  t h e  d e s i g n  and development e f f o r t ,  

and t h e  REDEYE P r o j e c t  Manager was r e s p o n s i b l e  f o r  program manage- 

ment. The Naval Tra in ing  Device Center (NTDC) awarded t h e  RSD 
* 

c o n t r a c t  t o  A i r c r a f t  Armaments, Incorpora ted ,  on 27 June 1966. 

Included i n  t h e  i n i t i a l  c o n t r a c t ,  f o r  about $800,000, were two 

p r o t o t y p e s  of t h e  MTS. The des ign  s p e c i f i c a t i o n s  c a l l e d  f o r  a  

q u a d r i s p h e r i c a l  s c r e e n  about  20 f e e t  h i g h - a n d  40 f e e t  i n  d iamete r ,  

wi th  t h e  p r o j e c t i o n  and i n s t r u c t o r  conso le  and t r a i n e e ' s  p o s i t i o n  

l o c a t e d  a t  t h e  cen'er focus  of t h e  sc reen .  The t a r g e t  a i r c r a f t  

would be s imula ted  u s i n g  16-mm. c o l o r  motion p i c t u r e s  p r o j e c t e d  

onto  t h e  s c r e e n  by means of a  gimbaled mi r ro r .  The f i l m  would 

change t h e  t a r g e t  a i r c r a f t  a s p e c t ,  and d i g i t a l  c o n t r o l  d a t a  on 

magnetic s t r i p i n g  on t h e  motion p i c t u r e  f i l m  would cause  t h e  

gimbaled m i r r o r  t o  move t h e  p r o j e c t e d  image through i ts  f l i g h t  

p a t h  on t h e  sc reen .  An i n f r a r e d  s i g n a t u r e  would be p r o j e c t e d  

c o i n c i d e n t  wi th  t h e  o p t i c a l  pa th  of t h e  t a r g e t  p r o j e c t o r .  The 

magnetic s t r i p i n g  would c o n t a i n  t h e  c o n t r o l  d a t a  which would t u r n  

t h e  i n f r a r e d  on and o f f ,  and would a l s o  show t h e  i n s t r u c t o r  when 

t h e  t a r g e t  was w i t h i n  t h e  kinemat ic  launch boundary of t h e  REDEYE 

system. 2  4  

(U) The MTS Design C h a r a c t e r i s t i c s  IPR was held  on 21 March 

1968 a t  AMC Headquar ters ,  fo l lowing  a  system demonstra t ion,  on 20 

* 
L a t e r  renamed and h e r e a f t e r  r e f e r r e d  t o  a s  t h e  AAI Corporat ion.  

23(1) L t r ,  REDEYE PM t o  CG, AMC, 24 Dec 68, s u b j :  REDEYE MTS 
Background P r o j e c t i o n  Sys. Atchd a s  i n c l  t o  L t r ,  Dep REDEYE PM t o  
CG, AMC, 25 Feb 70, s u b j :  Req f o r  TCLAS of Adopted STD A f o r  Tng 
S e t ,  MTS: XM87. H i s t  Div F i l e .  (2) AMCTCM 8070, 20 Oct 70. RSIC. 

2 4 ~ i s t  Repts,  REDEYE PM, Fi 1966 6 1967. H i s t  Div F i l e .  



March, a t  t h e  A A I  Corpora t ion  i n  C o c k e y s v i l l e ,  Maryland. A l l  

i n t e r e s t e d  commands agreed t h a t  t h e  d e s i g n  c h a r a c t e r i s t i c s  of t h e  

s i m u l a t o r  were a c c e p t a b l e  f o r  f a b r i c a t i o n  of two p r o t o t y p e s  f o r  

d e l i v e r y  t o  t h e  Army, one of  which would b e  made a v a i l a b l e  f o r  

E T / S T . ~ ~  The RLD accep tance  t e s t s  commenced i n  J u l y  1968 and 

con t inued  i n t o  October 1 9 6 8 . ~ ~  They were fo l lowed  on 9  December 

1968 by t h e  P r o t o t y p e  System C h a r a c t e r i s t i c s  IPR. 2 7  The MTS 

development program was completed i n  FY 1970 w i t h  FY 1969 f u n d s ,  

a t  a  t o t a l  c o s t  of $2,137,000. 
2  8  

( U )  The f i r s t  p r o t o t y p e  MTS w a s  sh ipped  t o  F o r t  B l i s s ,  Texas ,  

i n  October  1968, f o r  use  i n  ET/ST. The second p r o t o t y p e  was k e p t  

a t  t h e  c o n t r a c t o r ' s  p l a n t  t o  f a c i l i t a t e  checkout  of e n g i n e e r i n g  

changes.  The e n g i n e e r i n g  and s e r v i c e  t e s t s  began on 8  February 

1969 and c o n t i n u e d  u n t i l  5  August 1969, a f t e r  which equipment 

m o d i f i c a t i o n s  were made t o  c o r r e c t  n o t e d  d e f i c i e n c i e s .  The T e s t  & 

E v a l u a t i o n  Cormnand completed a check test of  t h e s e  m o d i f i c a t i o n s  

on 26 November 1969, w i t h  no d e f i c i e n c i e s  no ted .  29 TECOM con- 

c luded  t h a t  t h e  MTS cou ld  b e  o p e r a t e d  and main ta ined  s a f e l y  and 

t h a t  i t  was s u i t a b l e  f o r  4r,,ly use .  The M87 (XM-87) MTS w a s  

c l a s s i f i e d  a s  S tandard  A on 21 J u l y  1970,  fo l lowir tg  t h e  Development 

Acceptance IPR i n  March. 30 

2 5 A M ~ ~ ~ ~  6264. 1 0  Jun 68. RSIC. 

2 6 ~ ~ ~ ~ ~ ~  PMP, 31 Mar 70, p. 32. H i s t  Div F i l e .  

2 7 A M ~ ~ ~ ~  6850, May 69, w  i n c l s .  RSIC. 

2 8 ~ ~ ~ ~ ~  8070, 20 Oct 70. RSIC. 

2 9 ~ i s t  Rep t s ,  REDEYE PM, FY 1969 & 1970. H i s t  Div F i l e .  

30(1) L t r ,  REUEYE PM t o  CG, AMC, e t  aZ., 16  Apr 70, s u b j :  Req 
f o r  Appr l  of Mins of Dev Acptn IPR, Tng S e t  MTS: XM87 (REDEYE). 
(2 )  L t r ,  REDEYE PM t o  CG, AMC, 1 6  Apr 70, s u b j :  Req f o r  TCLAS o f  
Adopted Category STD A f o r  Tng S e t  MTS: XM87 (REDEYE). Both i n  
H i s t  Div F i l e .  (3 )  AMCTCM 8070, 20 Oct 70, w  i n c l :  1st I n d ,  ACSFOR 
t o  CG, AMC, 2 1  J u l  70, on L t r ,  CG, AMC, t o  ACSFOR, 1 9  Jun 70, s u b j :  
TCLAS of Tng S e t ,  MTS: M87 (REDEYE) as STD A - P r o j  lX279191D686. 
RSIC. 



(U) Although t h e  SDR c a l l e d  f o r  a t o t a l  Army requirement  of 

17  t r a i n i n g  sets, i n i t i a l  EY 1970 procurement w a s  l i m i t e d  t o  5 

systems-4 f o r  t h e  Amy A i r  Defense Center ,  F o r t  Bliss, and 1 f o r  

CONARC, F o r t  Bragg, North Carol ina .  Sub jec t  t o  DA approva l  of a 

complete b a s i s  of i s s u e  p l a n ,  10 M87 s i m u l a t o r s  were t o  be  pro- 

cured i n  FY 1972, and t h e  2 R&D p ro to type  models were t o  be  updated 

t o  t h e  p roduc t ion  c o n f i g u r a t i o n .  The es t imated  u n i t  c o s t  o f  t h e  

M87 was $380,000. The c o s t  of a n  MTS b u i l d i n g  was es t imated  a t  

$224,000. Four M76 REDEYE t r a i n e r s  would be r e q u i r e d  wi th  each 

M87 MTS. 
3 1 

* 
(U) On 22 J u l y  1970, Cont rac t  DA-AH01-71-C-0031, f o r  $798,524, 

w a s  awarded t o  t h e  AAI Corporat ion f o r  t h e  product ion of f i v e  M87 

t r a i n i n g  s e t s .  A t  t h e  same t i m e ,  a n  eng ineer ing  s e r v i c e s  c o n t r a c t  

(DA-AH01-71-C-0030) w a s  s igned  f o r  eng ineer ing  on documentation and 

c o r r e c t i o n  of t h e  shortcomings discovered d u r i n g  t h e  ET/ST program. 
3 2 

I n  EY 1972, t h i s  c o n t r a c t  was extended through 30 September 1973 t o  

cover eng ineer ing  on documentation and c o r r e c t i o n  of shortcomings 

revea led  dur ing  t h e  i n i t i a l  p roduc t ion  t e s t s .  A s  of 1 A p r i l  1973, 

t h e  v a l u e  of t h e  eng ineer ing  s e r v i c c s  c o n t r a c t  was .  $1,036,175. 
3 3 

(U) The second buy of  t h e  M87 MTS, i n  FY 1972, c o n s i s t e d  of 8 

sets, i n s t e a d  of t h e  1 0  o r i g i n a l l y  planned, making a t o t a l  procure- 

ment of 1 3  excluding t h e  two R&D p r o t o t y p e s .  On 31 January 1972, 

Progress  Aerospace E n t e r p r i s e s ,  Inc . ,  of  P h i l a d e l p h i a ,  Pennsylvania ,  

w a s  awarded a $1.5 m i l l i o n  c o n t r a c t  f o r  t h e  e i g h t  ~ 8 7 ' s .  34 F ive  of 

* 
The v a l u e  of t h e  i n i t i a l  p roduc t ion  c o n t r a c t  a s  of 1 A p r i l  1973 
was $920,285. P&PD Rept,  Contr  L i s t i n g s ,  1 Apr 73, p. 20. 

' l (1 )  Ibid. (2) L t r ,  REDNE PM t o  CG,  CONARC, 29 Jan  71, 
s u b j :  REDEYE MTS Bui ldings .  H i s t  Div F i l e .  

3 2 ~ i s t  Rept, ADSIMO, FY 1971, p. 1. H i s t  Div F i l e .  

33(1) PbPD Rept,  Contr  L i s t i n g s ,  1 
H i s t  Sum, FY 1972, p. 75. Both i n  H i s t  

341bid. 

Apr 73, p. 19. (2) MICOM 
Div F i l e .  





t h e s e  were a l l o c a t e d  t o  Army oversea  i n s t a l l a t i o n s :  t h r e e  t o  

Germany, one t o  Korea, and one t o  Hawaii. The remaining t h r e e  

s e t s  were a l l o c a t e d  t o  CONUS i n s t a l l a t i o n s :  F o r t  R i ley ,  Kansas; 

For t  Hood, Texas; and F o r t  Carson, Colorado. 35 

(U) M i l i t a r y  Cons t ruc t ion ,  Army (MCA) funds  f o r  c o n s t r u c t i o n  

of t h e  f o u r  MTS b u i l d i n g s  a t  F o r t  B l i s s  were made a v a i l a b l e  i n  

FY 1971, and t h e  c o n t r a c t  was awarded on 9  A p r i l .  Funds f o r  

c o n s t r u c t i o n  of t h e  MTS b u i l d i n g  a t  F o r t  Bragg were d e f e r r e d  t o  

FY 1972.36 The f i r s t  f o u r  moving t a r g e t  s i m u l a t o r s  became 

o p e r a t i o n a l  a t  t h e  Army Air Defense Center ,  F o r t  B l i s s ,  i n  

January 1972. The m S  a t  F o r t  Bragg became o p e r a t i o n a l  on 26 

J u l y  1972. 3 7  

(U) C o n t r a c t s  f o r  c o n s t r u c t i o n  of t h e  e i g h t  remaining MTS 

b u i l d i n g s  were awarded i n  FY 1973. Although none of t h e s e  had 

been completed as of  30 June 1973, t h e  l a t e s t  MCA schedu le  in-  

d i c a t e d  t h a t  t h e  b u i l d i n g s  would be a v a i l a b l e  w e l l  i n  advance of 

t h e  MTS d e l i v e r i e s  (see Table  7) .  3 8  

3 5 ~ t r ,  REDEYE PM t o  CG, CONARC, 29 J a n  71, s u b j :  REDFPE MTS 
Bldgs. H i s t  Div F i l e .  

3 6 ~ i s t  Rept,  ADSIMO, FY 1971, p. 2. Hlst Div F i l e .  

37(1) MICOM H i s t  Sum, FY 1972, p. 76. (2)  H i s t  Rept,  ADSIMO, 
FY 1973. B i s t  Div F i l e .  

38(1) DF, Mgr, ADSIMO, t o  Cdr, MICOM, 1 5  Jun 73, s u b j :  Weekly 
S i g n i f i c a n t  Actv Rept f o r  Week Ending 15 Jun 73. (2) ADSIMO Rept,  
REDEYE Distr P lann ing  I n f o ,  30 Jun 73, p. 11. Both i n  H i s t  Div 
F i l e .  



TABLE 7-(U) M87 Moving T a r g e t  S imula to r  
Revised Schedule a s  of 30 June  1973 

Bldg *MTS Ship  *On S i t e  I n s t a l l a t i o n  
Locat i o n  

F t  Hood, Texas 

F t  Carson,  Colorado 

F t  R i l e y ,  Kansas 

S c h o f i e l d  Bks , Hawaii 

Tongduchon, Korea 

Schwabach, Germany 

Vi l seck ,  Germany 

F in then ,  Germany 

Compl 

Aug 73 

Oct 73 

Dec 73 

Aug 73 

Mar 74 

Feb 74 

Feb 74 

Mar 74 

 ate\ 
Oct 73 

Dec 73 

J a n  74 

Dec 73 

J a n  74 

Feb 74 

Apr 74 

May 74 

and Acceptance T e s t s  

Nov 73 - J a n  74 

Dec 73 - J a n  74 

Jan  - Feb 74 

Feb - Apr 74 

Mar - May 74 

Apr - Jun 74 

J u n  - J u l  74 

- J u l  - Aug 74 

*A s l i p p a g e  of about  60 days  p o s s i b l e .  

SOURCE: ADSIMO Rept,  REDEYE D i s t r i b u t i o n  P lann ing  In format ion ,  
30 Jun 73, p. 11. 



CHAPTER V I I I  

@ WEAPON SYSTEM DEPLOYMENT (U) 

(U) The REDNE weapon system was f i r s t  deployed with Army 

ground forces  i n  October 1967, some 6 years  l a t e r  than o r i g i n a l l y  

planned. It had no replacement weapon counterpart  i n  the  a i r  

defense a r sena l ,  o ther  than the  outmoded World War I1 .50-caliber 

machine gun. Its in t roduct ion  i n t o  the  family of opera t iona l  a i r  

defense weapons f i l l e d  a longstanding, urgent requirement f o r  a 

man-portable, shoulder-launched weapon t o  p ro t ec t  t roops i n  the 

forward combat a rea  aga ins t  a t t a c k  by low-flying, s t r a f i n g  planes 

and close-support a i r c r a f t .  

Employment/Deployment Concepts 

@ The REDNE all-arms employment concept adopted by the  

Army envisioned a REDEYE team cons i s t i ng  of two gunners with a 

bas i c  load of s i x  m i s s i l e s  deployed with each company s i z e  u n i t  

i n  the forward combat area. However, t o  provide f l e x i b i l i t y  i n  

deployment and t o  i n su re  e f f e c t i v e  t r a i n i n g ,  t he  team was 

organized i n t o  sec t ions  organic  t o  s e l ec t ed  b a t t a l i o n  s i z e  u n i t s .  

The comander  of the  parent  u n i t  was respons ib le  f o r  t he  pro- 

f i c i ency ,  t r a i n i n g ,  deployment, and employment of t he  REDNE 

teams and f o r  t h e i r  compliance with a i r  defense s tanding operat ing 

procedures es tab l i shed  by higher headquarters.  

The Marine Corps philosophy of employment f o r  t he  REDEYE 

d i f f e r e d  somewhat from t h a t  of t he  Army. The i n f a n t r y  b a t t a l i o n  

of fered  b u i l t - i n  combat con t ro l  through the  Tac t i ca l  A i r  Control 

Party (TACP), where information r e l a t i v e  t o  f r i e n d l y  a i r c r a f t  i n  

the a r ea  was ava i l ab l e  and where organic  rad io  communications 



e x i s t e d .  P l a n s  were t o  make REDNE o r g a n i c  t o  t h e  i n f a n t r y  

b a t t a l i o n ,  which would i n c o r p o r a t e  t h e  weapon i n  a  TACP s e c t i o n  

w i t h  f o u r  forward a i r  c o n t r o l l e r s  a t t a c h e d  t o  each r i f l e  company. 
1 

The succeeding d i s c u s s i o n  d e a l s  on ly  w i t h  Army employment of t h e  

system. 

Employment Miss ions  

Im The b a s i c  miss ion  o f  t h e  REDEYE weapon system w a s , t o  

p rov ide  combat and s e l e c t e d  combat suppor t  u n i t s  w i t h  o r g a n i c  

means of d e f e n s e  a g a i n s t  low l e v e l  a t t a c k ,  v e r t i c a l  envelopment, 

and a e r i a l  o b s e r v a t i o n  and s u r v e i l l a n c e .  The o f f e n s i v e  t h r e a t  

c o n s i s t e d  of o b s e r v a t i o n  a i r c r a f t ,  h e l i c o p t e r s ,  t r a n s p o r t s ,  and 

a t t a c k  a i r c r a f t  ( j e t  and p r o p e l l e r ) ,  w i t h  speeds  o f  from 0 t o  600 

kno ts .  The b a s i c  REDEYE cou ld  engage t a r g e t s  up t o  about 439 k n o t s .  

(U) Normally, t h e  REDNE would be  used t o  p rov ide  l o c a l  a i r  

de fense  f o r  small b a t t a l i o n  o r  company s i z e  u n i t s  i n  p o s i t i o n  o r  

d u r i n g  movement. It  would a l s o  p rov ide  p e r i m e t e r  d e f e n s e  around 

small v i t a l  a r e a s ,  such as a i r f i e l d s  o r  r a d a r l m i s s i l e  s i t e s ,  where 

no o t h e r  means of a i r  d e f e n s e  w a s  a v a i l a b l e .  It was n o t  g e n e r a l l y  

c o n s i d e r e d  f e a s i b l e  t o  a s s i g n  REDEYE t h e  miss ion  of de fend ing  

l a r g e  extended l and  a r e a s .  REDEYE teams, however, would f o r c e  

enemy a i r c r a f t  t o  o p e r a t e  a t  h i g h e r  speeds  and a l t i t u d e s ,  de- 

c r e a s i n g  t h e  a t t a c k e r ' s  e f f e c t i v e n e s s  and i n c r e a s i n g  h i s  vu lner -  

a b i l i t y  t o  o t h e r  a i r  d e f e n s e  weapons such a s  t h e  HAWK and t h e  

NIKE HERCULES. 

Organ iza t ion  

(U) The b a s i c  t a c t i c a l  o r g a n i z a t i o n  c o n s i s t e d  of gunner teams 

and s e c t i o n  h e a d q u a r t e r s  e lements .  Each team had a team l e a d e r  

and a  gunner,  each of whom w a s  t r a i n e d  t o  o p e r a t e  a s  a  gunner o r  

'REDEYE PM2P, 3 1  Mar 68, p. 3. H i s t  Div F i l e .  
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a s  an a s s i s t a n t  f o r  comun ica t i ons ,  s p o t t i n g ,  and d r iv ing .  During 

per iods  of i n t e n s e  a c t i v i t y ,  both could a c t  a s  gunners t o  i nc r ea se  

t h e  r a t e  of f i r e  and t o  cover a d d i t i o n a l  avenues of approach. 

Command o f ,  and i n  most c a s e s ,  o p e r a t i o n a l  c o n t r o l  of t h e  REDETE 

teams was exe rc i s ed  by an a i r  defense  s e c t i o n  headquar te rs  a t  

b a t t a l i o n  l e v e l .  This  element gene ra l l y  cons i s t ed  of a  l i e u t e n a n t ,  

a s  s e c t i o n  l e a d e r ,  a  s e c t i o n  s e rgean t ,  and a  d r i v e r l r a d i o  t e l e -  

phone ope ra to r .  Bcth t h e  s e c t i o n  l e a d e r  and s e c t i o n  s e rgean t  were 

t r a ined  a s  gunners. 

# The s e c t i o n  headquar te rs  element c o n t r o l l e d  from t h r e e  t o  

f i v e  REDEYE teams, t h e  number vary ing  wi th  t h e  d i f f e r e n t  type  

b a t t a l i o n  o rgan i za t i ons .  An average i n f a n t r y  b a t t a l i o n ,  f o r  

example, would nave a  c o n t r o l  s e c t i o n  a t  b a t t a l i o n  headquar te rs  

and four  gunner teams-one f o r  each company. The number of teams 

a l l o c a t e d  t o  a  U.  S. Army d i v i s i o n  v a r i e d  wi th  t h e  s p e c i f i c  makeup 

of  t h e  u n i t .  The average f o r c e  l e v e l s  of Army I n f a n t r y ,  Armored, 

Mechanized, Airborne,  and Airmobile Div is ions  ranged from 49 t o  6 2  

teams, depending upon t h e i r  i n d i v i d u a l  miss ions  and t he  combat 

s i t u a t i o n .  
2  

@ Since t h e  REDEYE had no e l e c t r o n i c  equipment t o  perform 

t h e  IFF func t i on ,  c o n t r o l  of t h e  gunner teams would be accomplished 

by use of s p e c i f i c  Standing Operating Procedures (SOP'S) incorpo- 

r a t i n g  t h e a t r e ,  r eg ion ,  and s e c t o r  a i r  defense  d i r e c t i v e s  i n  regard 

t o  r u l e s  of engagement, weapon c o n t r o l  s t a t u s ,  h o s t i l e  c r i t e r i a ,  

r u l e s  f o r  t a r g e t  s e l e c t i o n ,  and s p e c i a l  f l i g h t  in format ion .  The 

SOP had t o  be  s u f f i c i e n t l y  comprehensive so  t h a t  t h e  gunner would 

know when he  should o r  should n o t  f i r e .  3  

'REDEYE Wpn Sys Sum, Jan  70. RHA Bx 13-291. 

3(1)  Ibid. (2 )  REDEYE PM2P, 31 Mar 68, p. 3. H i s t  Div F i l e .  
( 3 )  Also see above, pp. 87, 127. 
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TEAMS 
> b 

I ,  . 

7 - 
-. 



ALLOCATION REDEYE 
CHART 8 

T E A M S  T O  U.S. 

DIVISION 

ARMY 

4 AIR DEFENSE SECTIONS 
13 REDEYE TEAMS 

ARMORED CAVALRY I SQUADRON I 
1 AIR DEFENSE SECTION 
5 REDEYE TEAMS 

INFANTRY 

1 I 

1 AIR DEFENSE SECTION 
4 REDEY E TEAMS 

TANK BATTALIONS s 
1 AIR DEFENSE 

SECTION 
4 REDEYE TEAMS 

AVERAGE ALLOCATION - 60 TEAMS PER DIVISION 



Dl\!lSlOr3 DEPLOYMENT OVERVIE W ( U )  
TY PICA1 AREA DEFENSE 

F o r w a r d  E d g e  
of B a t t l e  A r e a  

REDEYE SITES 

COMPANY 

BATTALLION 

D S  - DIRECT 
SUPPORT 

GS -GENERAL 
SUPPORT 

X BRIGADE 

TOTAL REDEYE SITES - 53 XX DlVlSlON 

I I I J 



y '-L - MOVING TARGET -3 
SIMULATOR 

(MINIMUM ONE PER SCHOOL, 
WITH 4 XM76 TRAINING SETS) 

3 M46A2 FIELD HANDLING 
TRAINER 

(ONE PER TEAM) 

XM76 TRAINING SET 
(ONE PER SECTION) 

PROCUREMENT ITEMScu) 
U.S. BASIS OF ISSUE 

MAllrjTENANCE SHELTER 
(ONE FOR EACH GENERAL SUPPORT1 

DIRECT SUPPORT UNIT1 

WEAWN SURVEILLANCE 
TEST EQUIPMENT 

(U S ARMY SURVEILLANCE PROGRAM) A 

SET TEST EQUIPMENT TS2554 
E FOR EACH GS/DS MOBILE 

R MAINTENANCE UNI 

IDED MISSILE TEST SET AN/TSM-82 
(TWO FOR EACH ASP AND DEPOT PLUS 

FOR EACH SELECTED POST, CAMP OR STATION) 

BAT 1ERY COOLANT a UNIT (31 

-- 
MONOPAK SHIPPING CHARGER 

6 STORAGE CONTAINER 
UNIPAK WEAPON 
(TWELVE WEAPONS PER TEAM) 



----m rJI 

T r a i n i n g  Program 

(U) New equipment t r a i n i n g  on t h e  REDEYE weapon sys t em began 

i n  September 1964. Key I n s t r u c t o r / K e y  O p e r a t i o n  and S u p e r v i s o r y  

P e r s o n n e l  c o u r s e s  s t a r t e d  i n  February  1966 and c o n t i n u e d  u n t i l  

J u l y  1966. R e s i d e n t  t r a i n i n g  was i n i t i a t e d  i n  J a n u a r y  1967. 

Troop ( i n i t i a l  gunner)  t r a i n i n g  began i n  February  1967 and was 

comple ted  i n  September 1968. 
4  

Gunner and C o n t r o l l e r  T r a i n i n g  

(U) B a t t e r y  E, 2d Air Defense  Guided M i s s i l e  Group, 1st 

T r a i n i n g  Br igade  of  t h e  Army T r a i n i n g  Cen te r  a t  F o r t  Bliss,  Texas ,  

handled  i n s t r u c t i o n  and t r a i n i n g  f o r  a l l  REDEYE c o n t r o l l e r  and 

gunnery s t u d e n t s .  The Headqua r t e r s  C o n t r o l l e r  S e c t i o n  p e r s o n n e l  

r e c e i v e d  a  59-hour c o u r s e  i n  command, c o n t r o l ,  s e r v i c e  s u p p o r t ,  

and t a c t i c a l  o p e r a t i o n a l  p r o c e d u r e s .  The c o n t r o l l e r  g r a d u a t e s  

were t h e n  phased i n t o  t h e  gunnery c o u r s e .  Before  a c t u a l l y  f i r i n g  

t h e  weapon a t  Orogrande Range n e a r  F o r t  Bliss, t h e  c o n t r o l l e r  and 

gunnery s t u d e n t s  r e c e i v e d  92 h o u r s  o f  c l a s s room i n s t r u c t i o n  i n  

a i r c r a f t  d e t e c t i o n  and r e c o g n i t i o n ;  w e a p o n l t r a i n e r  o p e r a t i o n ;  

weapon sys tem performance;  s a f e t y  and emergency p r o c e d u r e s ;  t a r g e t  

t r a c k i n g  and r a n g i n g ;  i n f r a r e d  a c q u i s i t i o n ;  and f i r i n g  t e c h n i q u e s  

and p rocedures .  

(U) The f i r s t  t r o o p s  t r a i n e d  from u n i t s  i n  t h e  f i e l d  were 

members of  t h e  lOlst Ai rbo rne  D i v i s i o n ,  F o r t  Campbell ,  Kentucky.  

A t  t h e  end o f  t h e i r  c l a s s room i n s t r u c t i o n ,  t h e  s t u d e n t s  f i r e d  

:he REDEYE missile f o r  t h e  f i r s t  t ime and ach ieved  f i v e  d i r e c t  

n i t s  o u t  o f  s i x  t r i a l s ,  The second group of gunners  topped t h i s ,  

knocking  down f i v e  o u t  of f i v e .  These  t r o o p  d e m o n s t r a t i o n s ,  and 

o t h e r s  t h a t  fo l lowed ,  proved t h a t  s e l e c t e d  men from t h e  f i e l d  

4 ( 1 )  REDEYE PM2P1s, 3 1  Dec 67 ,  p .  26, and 30 Sep 68 ,  p. 3 3 .  
( 2 )  REDEYE PPP,  31  Dec 69 ,  p.  29. B i s t  Div F i l e .  





could  be t r a i n e d  i n  a  s h o r t  t i m e  t o  f i r e  t h e  REDEYE weapon s a f e l y  

and e f f e c t i v e l y .  
5 

Maintenance T r a i n i n g  

(U) Maintenance p e r s o n n e l  s l a t e d  f o r  ass ignment  t o  d i r e c t  and 

g e n e r a l  s u p p o r t  u n i t s  r e c e i v e d  maintenance  t r a i n i n g  a t  t h e  Army 

M i s s i l e  & Muni t ions  C e n t e r  & School  a t  Reds tone  A r s e n a l ,  Alabama. 

I n  a d d i t i o n  t o  392 h o u r s  of b a s i c  e l e c t r o n i c s  t r a i n i n g ,  t h e  REDEPE 

maintenance  c o u r s e  c o n s i s t e d  of 1 8 0  h o u r s  of  i n s t r u c t i o n  on t h e  

f o l l o w i n g  ma jo r  s u b j e c t s :  REDEYE weapon sys t em and round;  t h e  

Guided Missile T e s t  S e t ;  t h e  M76 t r a i n i n g  set ;  sys t em o p e r a t i n g  

p r o c e d u r e s ;  q u a l i t y  c o n t r o l ;  missi le  e l e c t r o n i c s  and l o g i c  

c i r c u i t s ;  s a f e t y  and s e c u r i t y ;  and shop p r a c t i c e s  and o p e r a t i o n s .  
6  

Implemen ta t ion  of  Army Deployment P l a n s  

(I) The t e c h n i c a l  problems and r e s u l t a n t  s c h d u l e  s l i p p a g e s  

e x p e r i e n c e d  d u r i n g  t h e  development and p r o d u c t i o n  programs 
7  

de l ayed  t h e  i n i t i a l  o p e r a t i o n a l  a v a i l a b i l i t y  of t h e  REDEYE sys t em 

by some 6  years-from 1961  t o  1967.  The f i r s t  25 sets o f  S o c k  I1 

weapons were  i n i t i a l l y  s chedu led  f o r  deployment t o  S o u t h e a s t  As ia  

(SEA);  however, ACSFOR r e v i s e d  t h i s  p l a n  and r e s c h e d u l e d  deploy-  

ment o f  t h e  f i r s t  REDEYE teams t o  t h e  U .  S. Army, P a c i f i c  (USARPAC) 
8  

(Korea ) ,  i n s t e a d  of  SEA. The r e a l i g n e d  s c h e d u l e ,  i s s u e d  by ACSFOR 

on 2 1  June  1966,  c a l l e d  f o r  i n i t i a l  deployment of  Block 11 sys t ems  

t o  CSliRPAC (Korea)  i n  t h e  f i r s t  q u a r t e r  o f  FY 1967,  fo l lowed  by t h e  

d i s t r i b u t i o n  of Block 111 sys t ems  t o  t h e  U. S. Army, Europe 

(L'SAXUR) i n  t h e  second q u a r t e r  of FY 1967;  USCONARC (COhTS) i n  

5 ( 1 )  REDEYE Wpn Sys Sum, J a n  70. RHA Bx 13-291. (2)  bn*y - .  , y e s $ ,  Jun  67 ,  p. 48. 

6~~~~~~ Wpn Sys Sum, J a n  70. RHA Bx 13-291. 

'.See c h r o n o l o g i c a l  a c c o u n t  i n  Chap te r s  I V ,  V, and V I .  

8A!!~ H i s t  Sun, PI 1967,  p.  175.  



t h e  f o u r t h  q u a r t e r  of FY 1967; t h e  U. S. Army, Alaska (USAML) i n  
\ 

t h e  f i r s t  q u a r t e r  of FY 1968; and t h e  U .  S. Army Forces ,  Southern 

Command (USARSO) i n  t h e  second q u a r t e r  of FY 1968. S i x  months 

l a t e r ,  on 23 December 1966, ACSFOR a g a i n  r e v i s e d  t h e  deployment 

p l a n ,  as fo l lows :  9 

Q u a r t e r  

USARPAC (Korea) 4 t h  
U S E U R  4 t h  
USCONARC (CONUS) 4 t h  
US ARAL 3d 
USARSO 3d 
USARPAC (SEA) 3d 
USCONARC (RVN*) 4 t h  

F i s c a l  Year 

1967 h 

1967 
1967 
1968 
1968 
1968 
1968 

*Republic of Vietnam 

The team deployments scheduled f o r  FY 1967 could  n o t  b e  

m e t  because  o f  s l i p p a g e s  i n  d e l i v e r y  of p roduc t ion  end items, a 

s h o r t a g e  of r e p a i r  p a r t s ,  d e l a y s  i n  r e c e i p t  of s h i p q i n g  a u t h o r i t y  
e from t h e  g a i n i n g  commands, and a l a c k  of s t o c k  funds  f o r  t h e  

assembly of r e p a i r  p a r t s  a t  Tooele Army Depot. S ince  a minimum 

of 120 days  would be  r e q u i r e d  f o r  a l l  materiel t o  b e  assembled and ' 

shipped as a package, t h e  p l a n  f o r  deployment o f  t h e  Block I1 sys- 

t e m  t o  USARPAC (Korea) was extended from May 1967 t o  September 

1967. Deployment of t h e  Block I11 system t o  CONARC (CONUS), 

USAREUR, and USARAL was reschedu led  f o r  t h e  second,  \ h i r d ,  and 

f o u r t h  q u a r t e r s  of FY 1968, r e s p e c t i v e l y .  Deployments t o  t h e  l a s t  

t h r e e  commands were moved back t o  t h e  f i r s t  q u a r t e r  of FY 1969. 10 

(1) DA Msg 770428, ACSFOR, DA, 2 1  J u n  66, s u b j  : REDEYE Team 
Dplmt Scd. (2)  DA Msg 794966, ACSFOR, DA, 23 Dec 66,  s u b j :  Revised 
REDEYE D p h t  Scd. Both c i t e d  i n  H i s t  Rept,  REDEYE PM, FY 1967, 
p. 15. 

''(1) DA Msg 825411, ACSFOR, 27 J u l  67, s u b j  : Revised REDEYE 
Team Dplmt Scd. C i t e d  i n  H i s t  Rept,  REDEXE PM, FY 1968, p. 16. (2) 
REDEYE PM2P1s, 31  Mar 67, 30 Jun  67,  & 30 Sep 67. H i s t  Div F i l e .  
(3) DF, C m t  4, S&MD t o  REDEYE PM, 29 May 67, s u b j :  REDEYE Sys Dplmt 
t o  USARPAC (Korea). F i l e  same. (4) A280 see above,  pp. 138-40. 



JI) Deployment of t h e  REDEYE w i t h i n  t h e  Army began i n  October 

1967, when Block I1 systems and suppor t  i t e m s  were d e l i v e r e d  t o  

USARPAC (Korea). These Block 11 systems were rep laced  w i t h  Rlock 

111 t a c t i c a l  weapons e a r l y  i n  FY 1969, and t h e  supplanted weapons 

were re tu rned  t o  F o r t  Bliss f o r  use  i n  CONARC t r a i n i n g  programs. 
11 

(8 Block I11 weapons were deployed t o  Europe on schedu le ,  i n  

March 1968; however, t h e  d e l i v e r y  of b a s i c  l o a d  weapons t o  o t h e r  

Army c la imants  was delayed.  Under t h e  r e v i s e d  schedu le ,  i s s u e d  by 

ACSFOR on 26 March 1968, t h e  d e l i v e r y  of equipment f o r  CONARC 

(COhTS) was extended from t h e  second t o  t h e  f o u r t h  q u a r t e r  of FY 

1968, and deployment o f  REDEYE teams t o  USARAL w a s  s e t  back from 

t h e  f o u r t h  q u a r t e r  of FY 1968 t o  t h e  f i r s t  q u a r t e r  o f  FY 1969. The 

d e l i v e r y  o f  b a s i c  load  weapons t o  USARAL a c t u a l l y  b m  i n  t h e  

second q u a r t e r  o f  FY 1969 and cont inued i n t o  t h e  t h i r d  q u a r t e r .  
1 2  

& Deployment of t h e  REDEYE t o  USARSO w a s  extended from t h e  

f i r s t  q u a r t e r  of F'Y 1969 t o  t h e  f i r s t  q u a r t e r  o f  FY 1970, because 

of a de lay  i n  completion of conf i rmatory  tests and r e l e a s e  of t h e  

equipment a s  s u i t a b l e  f o r  t r o o p  use  i n  t h e  t r o p i c s .  Personnel  were 

deployed t o  t h e  Southern Command i n  December 1968, and t h e  d e l i v e r y  * 
of b a s i c  loaci weapons w a s  completed a t  t h e  end o f  September 1969. 

1 3  

(6 During FY 197.0, t h e  U. S. ~ r m y ,  H a w a i i  (USARHAW) was added 

t o  t h e  REDEYE deployment p l a n ,  and b a s i c  l o a d  weapons and suppor t  

equipment were d e l i v e r e d  t o  a c c o m o d a t e  one b r i g a d e .  A t  t h e  end of 

PI 1971, deployment of Army A c q u i s i t i o n  O b j e c t i v e  (AAO) weapons  an^ 

ground suppor t  equipment was completed t o  USARPAC (Korea),  USAREUR, 

USARAL, USARSO, and USARHAW. REDEYE ground suppor t  equipment and 

"REDEYE PM2PVs, 31 Dec 67 b 30 Sep 68. H i s t  Div F i l e .  

12(1)  I b i d . ,  31 Dec 68. (2) REDEYE PMP, 30 Jun 69. H i s t  Div 
F i l e .  

13(1)  REDEYE PM2P, 31 Dec 68. ( 2 )  REDEYE PMP1s, 31 Mar 69,  
30 Jun 6 9 ,  & 30 Sep 69. H i s t  Div F i l e .  



t r a i n e r s  were i s s u e d  t o  F o r t  Bliss, F o r t  Bragg, F o r t  Benning, F o r t  

Campbell, F o r t  Carson, F o r t  Hood, F o r t  R i l e y ,  F o r t  Lewis, F o r t  

Meade, F o r t  S i l l ,  F o r t  Knox, and Redstone Arsena l  f o r  suppor t  o f  

S t r a t e g i c  Army Forces  (STRAF) and Reforger  u n i t s  i n  CONUS and 

CONARC s e r v i c e  schoo ls .  REDEYE weapons programmed f o r  CONUS and 

a l l  i t ems  f o r  Army u n i t s  i n  SEA were h e l d  a t  t h e  Tooele Army 
14 

Depot. Requirements f o r  t h e  l a t t e r  were l a t e r  c a n c e l l e d .  

> /lb) Each REDEYE team w a s  deployed wi th  a b a s i c  oad o f  6 

weapons and had a t o t a l  a u t h o r i z e d  l o a d  of 1 2  weapons w i t h  cormnand 

s tock .  A s  of FY 1974, t h e r e  were 563 gunner teams i n  t h e  5 A r w  

commands w i t h  a t o t a l  o f  6,756 weapons, and 697 STRAF and r e s e r v e  

teams i n  CONUS w i t h  an  a l l o c a t i o n  of 8,364 weapons. There were 180 

weapons h e l d  f o r  DA cont ingency i n  Korea, making a t o t a l  AAO of  

15,300. D i s t r i b u t i o n  of t h e  REDEYE weapon AAO and t e a m s / s e c t i o n  

h e a d q u a r t e r s  f o r  FY 1974 i s  shown below. 

Locat i o n  

USAREUR (Germany) 
USARPAC (Korea) 
USARHAW (Hawaii) 
USARSO (Canal Zone) 
USARAL (Alaska) 
CONUS (STRAF) 
CONUS (Reserve) 

Wpn AAO 

5,028 
696 
516 
228 
288 

6,096 
2,268 

15,120 

No. of 
Teams 

419 
5 8 
43 
19 
24 

508 
189* - 

1,260 

No. of 
Sec HQ 

94 
1 3  
10 

4 
5 

118 
42** - 

2 86 
DA Contingency - Korea 180 , . a,,, 

. . 15,300 
f,.L1 

*43 U. S. Army Reserve and 146 U. S. Na t iona l  Guard. i 
**I1 U. S. ~ r m i  Reserve and 31 U. S. N a t i o n a l  Guard. 

W T h e  b a s i c  REDEYE weapon system was expected t o  remain i n  

s e r v i c e  u n t i l  a v a i l a b i l i t y  of t h e  improved STINGER system. 

l4 (1) H i s t  Rept,  REDEYE PM, FY 1970, p. 15.  (2) H i s t  Rept 
ADSIYO, FY 1971, p. 6. (3) L t r ,  REDEYE PM t o  CINCUSARPAC, 2 
70, s u b j :  I n t r o d u c t i o n  of REDEYE t o  USARPAC, Eawaii. A l l  i n  
Div F i l e .  

19 5 



l a t e s t  plan ca l l ed  f o r  deployment of t h e  f i r s t  STINGER teams ea r ly  

i n  FY 1978. The STINGER system would rep lace  the  bas i c  REDEXE 

weapon on a one-for-one b a s i s .  The supplanted weapons would then 

be reassigned t o  CONUS (Reserve). 15 

S t r a t i f i c a t i o n  of Army REDEYE Weapons 

HAS of 30 June 1973, 3,565 of the  REDEYE weapons acquired 

by the  Army had been expended, leaving an inventory h l a n c e  of 

17,331. Of these ,  7,828 were assigned t o  the 5 Amy commands and 

9,259 were s tored  a t  t h e  Tooele Army Depot. The remaining 244 

weapons were d i s t r i b u t e d  a s  follows: 16 . 

White Sands Miss i l e  Range 8 
Redstone Arsenal (Explosive Ordnance Disposal-EOD) 12 
Ft  B l i s s ,  Tex (Advanced Individual  Training--AIT) 170 
Ft Riley,  Kansas (Unit Training) 4 
F t  Bragg, N. C. (Unit Training--Brass Key) 7 
Ft Carson, Colorado (Unit Training)  2 3 
CONUS Service School ( I n e r t  Weapons) 2 0 

(U) The s t r a t i f i c a t i o n  of Army REDEYE weapons f o r  t he  FY 

1955-73 period and f o r  t he  succeeding s i x  f i s c a l  years  i s  presented 

i n  Table 8. 

, f 
6 1 5 ~ ~ ~ ~ ~ ~  Rept, REDEXE D i s t r  Planning Info ,  30 Jun 73, pP. 2,  
t 4-6. H i s t  Div F i l e .  

l6E, id . ,  pp. 1, 3. 



TABLE 8-(# S t r a t i f i c a t i o n  of Army REDEYE Weapons . FY 1966-79 (1!) 

FISCAL YEAR 1966-73 1974 1975 1976 1977 1978 1979 TOTAL 
* 

ACQUIRED ASSETS .............. 20. 896* 20. 896 
LOSSES : 

................... USMC PAT 7 6 
FRG PAT .................... 2 1 

................... Army PAT 512 
... Army Avia t ion  Comd T e s t s  

USAF Tes t s  ................. 7 
Army Tes t s  ................. 9 3 
I n e r t s  ..................... 4 7 

..... Army A i r  Defense Board 
New Equip Tng F i r i n g s  ...... 24 
Unrepa i rab les  .............. 14 2 
EOD Demolit ion ............. 2 3 
Unit  Training-- Brass Key ... 11 
Contract  Maintenance ....... 10 

w .......... \O Depot Maintenance 2 
V ................. Shelf L i f e  130 

Range V e r i f i c a t i o n  ......... 2 
AIT F t  B l i s s ,  Tex .......... 1, 922 
Uni t  Tra in ing  USAREUR ...... 245 ........ Unit  Tra in ing  CONUS 207 
Uni t  Tra in ing  Korea ........ 46 
Uni t  Tra in ing  Hawaii ....... 13 
Unit  Tra in ing  USARAL ....... 19 
Unit  T ra in ing  USARSO ....... 
Demonstrations ............. 1 3  

................. TOTAL LOSSES 3,  565 
YEAR END ASSETS .............. 17 ,  331 

*Inc ludes  t h e  o r i g i n a l  Army a l l o c a t i o n  of 20. 615 product ion u n i t s .  p l u s  76 u n i t s  from USMC f o r  
Product ion Acceptance Tes t  (PAT) and 205 u n i t s  picked up i n  t h e  DA team inven tory  . 

2- SOURCE : ADSIMC Rept. REDEYE Distr Planning In fo .  30 Jim 73. p . 1 . 



CHAPTER I X  

@ THE REDEYE IMPROVEMENT PROGRAM (U) 

f l  Although t h e  b a s i c  REDEYE system f u l f i l l e d  a  c r i t i c a l  gap 

i n  forward a r e a ,  low-a l t i tude  air defense ,  i t s  performance capab i l -  

i t i e s  f e l l  cons iderab ly  s h o r t  of t h e  requirements  s e t  f o r t h  i n  t h e  

o r i g i n a l  MC1s .  I n  May 1961, i t  w i l l  be r e c a l l e d ,  t h e  u s e r s  agreed 

t o  a c c e p t ,  on an i n t e r i m  b a s i s ,  a  weapon system which would no t  

f u l l y  meet. a l l  requirements  of t h e  M C ' s ,  b u t  which would have 

e f f e c t i v e  performance c a p a b i l i t i e s  w i t h i n  t h e  limits of t h e  

modified K's .  The waived requirements  were p r i m a r i l y  i n  t h e  

a r e a s  of engagement a s p e c t  and t a r g e t  v e l o c i t y .  The b a s i c  REDEYE 

w a s  r e s t r i c t e d  by i ts s e e k e r  t o  engagements where t h e  heat-  

r a d i a t i n g  meta l  p a r t s  of t h e  a i r c r a f t  were v i s i b l e  t o  t h e  m i s s i l e  

s e e k e r ,  the reby  l i m i t i n g  engagements a g a i n s t  j e t  a i r c r a f t  t o  t a i l  

chase  o r  ou tgo icg  t r a j e c t o r i e s .  I n  a d d i t i o n ,  t h e  b a s i c  REDEYE 

was l i m i t e d ,  by i t s  propu ls ion  system, t o  t h e  engagement of a i r -  

c r a f t  f l y i n g  a t  about 400 k n o t s ,  some 200 k n o t s  less than  spec i -  

f i e d  i n  t h e  o r i g i n a l  MC1s.  To cope w i t h  t h e  i n f r a r e d  counter-  

measure (IRCM) and 660-knot f ighter /bomber  t h r e a t s  p o s t u l a t e d  f o r  

t h e  1970 decade,  a  v a s t l y  improved man-portable weapon system w a s  

r equ i red .  The Advanced Sensor Development Program, begun i n  1965, &* 
paved t h e  way f o r  t h e  improved REDEYE I1 (STINGER) weapon system, 

vh ich  w a s  s e l e c t e d  f o r  development i n  1971 as a  replacement f o r  

t h e  b a s i c  REDEYE. 1 

'(1) MICOM Rept No. RF-IPR-71-1, 16-17 Feb 71, sub j : MANPADS 
Sp IPR, pp. 14 & 4-3 t h r u  4-6. (2) MICOM Rept,  2  Sep 71, s u b j :  
Mins of REDEYE 11 Sys Dev P l a n  IPR, p. 52. Both i n  STINGER P r o j  
Ofc F i l e .  (3) Also see above, pp. 84-87, 112, 146-47. 



Advanced Sensor  Development Program 

@ The Army M i s s i l e  Cornmand i n i t i a t e d  t h e  Advanced Sensor 

Development Program (ASDP) e a r l y  i n  FY 1966, w i t h  p a r t i c i p a t i o n  

of t h e  U. S. Marine Corps i n  t h e  form of f i n a n c i a l  a s s i s t a n c e .  

The Electro-Dynamics D i v i s i o n  of General  Dynamics/Pomona performed 

t h e  r e s e a r c h ,  component d e s i g n ,  and t e s t  e f f o r t  i n  f i v e  phases  

under s e p a r a t e  c o n t r a c t s .  The primary o b j e c t i v e  o f  t h e  program 

was t o  develop an  improved REDEYE system t h a t  would e l i m i n a t e  the 

performance l i m i t a t i o n s  i n h e r e n t  i n  t h e  b a s i c  sys tem and be  

capab le  of c o u n t e r i n g  t h e  post-1975 l o w - a l t i t u d e  a i r c r a f t  and 

h e l i c o p t e r  t h r e a t .  

Phase I 
*Ir 

General  Dynamics conducted Phase I under CPIF Cont rac t  

DA-04-495-1042, which was awarded i n  J u l y  1965 f o r  $451,087. The 

purpose of t h i s  i n i t i a l  e f f o r t  was t o  e s t a b l i s h  t h e  d e s i g n  param- 

e t e r s  f o r  a l e a d  s e l e n i d e  ( ~ b ~ e ) / l e a d  b i a s  s e e k e r  t o  g i v e  t h e  

b a s i c  REDEYE an engagement c a p a b i l i t y  a t  a l l  a s p e c t  a n g l e s .  To 

determine t h e  magnitude o f  t h e  l e a d  b i a s  requirement  ( i . e . ,  t h e  

amount of guidance b i a s  r e q u i r e d  t o  steer t h e  missile o f f  t h e  

exhaus t  plume and o n t o  t h e  a i r c r a f t  s t r u c t u r e ) ,  a number o f  j e t  

a i r c r a f t  were t i e d  down and t h e i r  exhaus t  plumes were examined 

u s i n g  a  REDEYE s e e k e r  w i t h  a PbSe d e t e c t o r .  T h i s  e f f o r t  r e s u l t e d  

i n  a  v e r s i o n  o f  t h e  REDCIE known a s  Product  Improvement Program 

(PIP) I ,  which c o n s i s t e d  o f  t h e  Block I11 REDEYE motor w i t h  t h e  

PbSeIlead b i a s  s e e k e r .  2 

Phase I1 

*e second phase was conducted under CPFF Cont rac t  

2  
(1)  Fact  S h e e t ,  ASDP, REDEYE PM, S t a t u s  o / a  30 Jun 70. H i s t  

Div F i l e .  (2) MICOM Rept No. RF-IPR-71-1, 16-17 Feb 71, s u b j :  
MANPADS Sp IPR, p. 11-3. STINGER P r o j  Ofc F i l e .  



DA-AH01-67-0473 a t  a c o s t  of $ 1 , 4 0 9 , 2 5 9 . ~  Its prime o b j e c t i v e  was 

t o  prove by f l i g h t  t e s t  t h a t  a REDEYE m i s s i l e  w i t h  t h e  PbSe/lead 

b i a s  seeker  would e f f e c t i v e l y  extend sys tem perform&e, The 

e f f o r t  inc luded a t r a j e c t o r y  and seeker  computer s t u d y ,  c i r c u i t  

des ign ,  breadboards ,  and PbSe/lead b i a s  seeker  d e s i g n  f o r  a f e a s i -  

b i l i t y  demons t ra t ion  of  t h e  PIP I concept.  S i x  f l i g h t  t e s t s  were 

p lanned,  but  on ly  f o u r  were conducted because of problems w i t h  t h e  

drone a i r c r a f t .  Two of  t h e s e  tests ended i n  f a i l u r e  t e c a u s e  t h e  

l ead  b i a s  w a s  no t  p r o p e r l y  set. The o t h e r  two were s u c c e s s f u l ,  

one of them a c h i e v i n g  a n e a r  m i s s  1.9 f e e t  behind and 2 f e e t  below 

t h e  t a i l p i p e  of t h e  Q2C plume augmented drone.  
4 

Phase I11 

(bl Conducted under CPFF Cont rac t  DA-AH01-68-2060 a t  a c o s t  of  

$749,768, Phase 111 w a s  d i r e c t e d  toward t h e  d e v e l q e n t  of an  ad- 

vanced airframe/propulsion/control sys tem f o r  a f u t u r e  man-portable 

weapop capab le  of engaging a i r c r a f t  a t  speeds  up t o  700 k n o t s .  The 

L T V ' s  f l i g h t  t e s t e d  i n  t h i s  phase combined a d u a l  t h r u s t  ( b o o s t e r /  

s u s t a i n e r )  r o c k e t  motor wi th  a n  advanced a i r f r a m e  and t h e  s t andard  

Block I11 REDEXE s e e k e r .  Th i s  c o n f i g u r a t i o n  was known a s  ?:re PIP 

11. The r e s u l t s  of f o u r  f l i g h t  tests, conducted a t  White Sands i n  

February and March 1969, s u c c e s s f u l l y  demonstra ted  t h e  k inemat ic  

performance of t h e  advanced a i r f r a m e  and motor d e s i g n  and t h e  

r e q u i r e d  aerodynamical ly  induced r o l l  r a t e .  
5 

3 ~ & ~ ~  Rept,  Contr  L i s t i n g s ,  1 Apr 73, p. 129. H i s t  Div F i l e .  

'~1s t  Repts ,  REDEYE Pbl, FY 1967, p. 4;  FY 1968, pp. 4-6. H i s t  
Div F i l e .  

.\ 5(1)  I b i d . ,  FY 1969, pp. 6-7. (2)  P&PD R e p t , Q n t r  L i s t i n g s ,  
1 Apr 73, p. 256. H i s t  Div F i l e .  (3) MICOM Rept No. RF-IPR-71-1, 
16-17 Feb 71, s u b j :  MANPADS Sp IPR, p. 11-3. (4) MICOM Rept ,  2 
Sep 71, s u b j :  Mins of REDEYE 11 Sys Dev P l a n  IPR, p. 53. Both i n  
STINGER P r o j  Ofc F i l e ,  



Phase IV 

# The ASDP Phase IV e f f o r t  c o n s i s t e d  p r i m a r i l y  of t h e  con- 

t i n u a t i o n  of work begun under Phases I1 and 111. Performed a t  a 

c o s t  of $2,472,779 under CPFF Cont rac t  DA-AH01-69-1929, i t s  objec-  

t i v e s  inc luded  a comprehensive t a r g e t  s i g n a t u r e  measurement program 

and f u r t h e r  f l i g h t  demons t ra t ions  of t h e  ~ b S e / l e a d  h a s  seeker  and 

advanced airframe/propulsion/control system. 

The t a r g e t  s i g n a t u r e  measurement program, conducted a t  

Edwards A i r  Force  Base, C a l i f o r n i a ,  inc luded  ground-to-ground, 

a i r - t o - a i r ,  and ground-to-air  measurements. Targe t  s i g n a t u r e  d a t a  

s o u r c e s  were t h e  QF-9, F-100, F-4, and A-7 a i r c r a f t .  General  

Dynamics measured t h e  ASDP s e e k e r  t r a c k i n g  p o i n t s  and used a 

thermal  image t r a c k e r  f o r  a l l  a i r c r a f t  i n  t h e  ground-to-ground 

and ground-to-air  modes. S p e c t r a l  measurements were t aken  i n  t h e  

ground-to-ground and ground-to-air  modes; however, d a t a  r e d u c t i o n  

was l i m i t e d  t o  t h a t  r e q u i r e d  t o  suppor t  t h e  needs  of t h e  Phase IV 

e f f o r t .  

W I n  t h e  ASDP Phase 11 s e e k e r  program, t h e  l o s s  of seeker  

a c q u i s i t i o n  d u r i n g  t h e  launch phase o f  two guidance t e s t  v e h i c l e s  

brought about  a r e e v a l u a t i o n  of t h e  s e e k e r ' s  t r a c k i n g  c a p a b i l i t y  

i n  t h e  shock environment of t h e  launch.  During Phase IV of t h e  

program, General  Dynamics r e s o l v e d  t h e  launch shock problem t o  t h e  

degree  r e q u i r e d  f o r  f l i g h t  t e s t i n g  t h e  P b ~ e l l e a d  b i a s  s e e k e r  on 

t h e  Block 111 produc t ion  a i r f r a m e .  The c o n t r a c t o r  a l s o  r e f i n e d  

and e v a l u a t e d  t h e  s e e k e r ' s  p h y s i c a l  d e s i g n  and f u n c t i o n a l  per-  
\ 

formance. Two guidance test v e h i c l e s  were flown i n  t h e  program. 

One of t h e s e  was launched a g a i n s t  a n  incoming c r o s s i n g  QF-9 j e t  

a i r c r a f t .  .The m i s s i l e  performed a s  expected w i t h  t h e  l e a d  b i a s  

f u n c t i o n  s t e e r i n g  t h e  missile o f f  t h e  exhaus t  plume and i n t o  t h e  

a i r c r a f t  body 12 f e e t  forward o f  t h e  t a i l p i p e .  The o t h e r  t e s t  

v e h i c l e  was f i r e d  a t  a n  incoming c r o s s i n g  MQM 61A p r o p e l l e r - d r i v e n  

drone augmented w i t h  a small thermopot i n f r a r e d  s o u r c e  s i m u l a t i n g  



a point source such as an engine manifold or helicopter exhaust. 

The missile physically impacted the target near the %rared source, 

demonstrating that the lead bias functioned equally as well against 

a point source as against a jet plume source. 

0 The airframe/control/propulsion system effort continued 
the work begun in Phase 111 to provide an advanced airframe 

capable of engaging low altitude targets flying at speeds in 

excess of 600 knots. The major program objectives %%e to study 

the airframe performance by using simulation, to confirm the 

design of a separable ejector motor by evaluating data from a 

flight test program, to design and test the ejector motorladvanced 

airframe interface, and to evaluate by flight test the advanced 

airframe with ejector motor. An important part of this program 

was to measure the launch and flight shock and vibration environ- 

ment which the advanced airframe/propulsion system would impose 

upon the,PbSe/lead bias seeker. Tests of six eject test vehicles 

confirmed the adequacy of the kinematics and the ability to impart 

the required initial roll rate to the missile. F l a t  tests of 

two launch test vehicles confirmed the total propulsion system 

performance. Three control test vehicles provided data on the 

airframe's potential maneuverability and the propulsion system's 

performance during in-flight environment. All program objectives 

uere met. 6 

Phase V 

@ General Dynamics conducted the ASDP Phase V program 
under Contract DA-AH01-71-0024 at a cost of $1,850,767. Completed 

in December 1970, t h 4  effort consisted of additional infrared 

6(1) PbPD Rept, Contr Listings, 1 Jul 72, p. 270. (2) Eist 
Rept, REDEYE PM, FY 1970, pp. 4-6. (3) Also see Ltr, DCG, MICOM, 
thru CG, AMC, to ASA, DA, 20 Apr 71, subj: Req for Apprl of D&F 
for HANTADS - REDEYE 11, w incls. All in Hist Div File. 



t a r g e t  s i g n a t u r e  d a t a  r e d u c t i o n ,  i n v e s t i g a t i o n  of IRCM concepts  

and t echn iques ,  i n c l u d i n g  breadboards ,  and test and e v a l u a t i o n  of 

t h e  hazards  a s s o c i a t e d  w i t h  t h e  d u a l  t h r u s t  r o c k e t  motor and 

s e p a r a b l e  e j e c t o r  motor. 
7 

Summary 
-& 

f l  The improved REDEYE I1 weapon d e r i v e d  from t h e  Advanced 

Sensor Development Program c o n s i s t e d  of t h e  PbSe/lead b i a s  s e e k e r ,  

t h e  new a i r f r a m e ,  and t h e  d u a l  t h r u s t  r o c k e t  motor wi th  s e p a r a b l e  

e j e c t o r .  I t  a l s o  had an improved warhead and f u z i n g  system 

designed w i t h  t h e  h e l p  of t h e  Army Munitions Command. The l e n g t h  

of t h e  REDEYE I1 weapon would be about  60 i n c h e s ,  some 1 0  i n c h e s  

longer  than  t h e  b a s i c  REDEYE, and t h e  missile weight  would be 

about 21.3 pounds. 8 

(U) The RDTE c o s t  of t h e  5-year advance development program 

t o t a l e d  $8.5 mi l l ion . '  Of t h i s  sum, $6,933,660 i n  Army and Marine 

Corps funds  w a s  expended under t h e  aforementioned ASDP c o n t r a c t s  

w i t h  General  Dynamics. 

Establ ishment  of MANPADS Requirement 

T 
(U) The u rgen t  need f o r  development of an advanced man- 

p o r t a b l e  weapon w a s  expressed  and documented i n  t h e  Techn ica l  

Review of Army A i r  Defense Systems (TRAADS) Study approved by t h e  

Department of t h e  Army on 1 J u l y  1968. The Chief o f  Research and 

Development d e s i g n a t e d  t h e  t a s k  of developing a follow-on system 

7 ( 1 )  H i s t  Rept,  ADSIMO, FY 1971, p. 5 .  ( 2 )  PbPD Rept,  Contr  
L i s t i n g s ,  1 Apr 73, p. 16. Both i n  H f s t  Div F i l e .  (3) MICOM Rept,  
2 Sep 71, s u b j :  Mins of REDEYE I1 Sys Dev P lan  IPR, p. 53. STINGER 
P r o j  Ofc F i l e .  

(1) Ib id .  , pp. 53-56. (2) MICOM Rept No. RF-IPR-71-1, 16-17 
Feb 71, sub j  : MANPADS Sp IPR, p .  11-3. STINGER P r o j  Ofc F i l e .  

' ~ i s t  Rept ,  STINGER P r o j  Ofc, FY 1972, p .  2. H i s t  Div F i l e .  



i t e m  i n  low a l t i t u d e  t o  t h e  b a s i c  REDEYE as t h e  h i g h e s t  p r i o r i t y  

a i r  defense.'' On 29 Janua ry  1970,  DA approved a Q u a l i t a t i v e  

M a t e r i e l  Development O b j e c t i v e  (QMDO) which o u t l i n e d  t h e  r e q u i r e -  

m e n t  f o r  euch  a system. 
11 

@) The MANPADS QMDO s p e c i f i e d  a maximum i n t e r c e p t  r ange  

c a p a b i l i t y  of  from 2,500 t o  5,000 meters a g a i n s t  6 6 0 k o t t a r g e t s  

i n  i n f r a r e d  and e l e c t r o n i c  coun te rmeasu re  env i ronmen t s .  Develop- 

m e n t a l  emphasis  was t o  be  p l a c e d  on p r o v i d i n g  t h e  gunner w i t h  t h e  

a b i l i t y  t o  i d e n t i f y  enemy a i r c r a f t ,  p r e f e r a b l y  by v i s u a l  means. 

The weight  of t h e  new sys t em was l i m i t e d  t o  abou t  30 pounds,  and 

t h e  equipment r e q u i r e d  t o  comple t e  a n  engagement,  i n c l u d i n g  

communicat ions equipment,  was t o  be  t r a n s p o r t a b l e  by two men. 
1 2  

(U) During t h e  IlANF'ADS S p e c i a l  IPR h e l d  a t  Reds tone  A r s e n a l ,  

Alabama, on 16-17 Februa ry  1971,  t h e  REDEYE I1 weapon was e v a l u a t e d  

i n  c o m p e t i t i o n  w i t h  s i x  o t h e r  weapons, i n c l u d i n g  t h e  PIP I ,  PIP 11, 

a B r i t i s h  sys t em known as t h e  BLOWPIPE, and  t h r e e  s y s t e m  c o n c e p t s  

r e s u l t i n g  from s e p a r a t e  MANPADS s t u d i e s .  T h i s  r e v i e w  r e s u l t e d  i n  

? recommendation f o r  t h e  immediate development of  t h e  REDEYE I1 

w i t h  IFF and n i g h t  v i s i o n  d e v i c e s ,  as a r ep lacemen t  f o r  t h e  b a s i c  

REDEYE sys tem.  1 3  

Advent of t h e  STINGER P r o j e c t  

(U) I n  A p r i l  1971,  a s p e c i a l  REDEYE I1 Task Team w a s  formed 

'O~tr ,  DCG, MICOM,  t h r u  CG, AMC, t o  ASA, DA, 20 Apr 71,  s u b j :  
Req f o r  Appr l  of D&F f o r  MANPADS - REDEYE 11, w i n c l s .  H i s t  Div 
F i l e .  

l l ~ i s t  Rep t ,  STINGER P r o j  Ofc,  N 1972,  p .  1. H i s t  Div F i l e .  
7 9 
I L 

MICOM Rept  No. RF-IPR-71-1, 16-17 Feb 71,  s u b j :  MANPADS Sp 
IPR, pp. 4-5 - 4-6. STINGER P r o j  Ofc F i l e .  

1 3 ( 1 )  B i d . ,  pp. 1 2  t h r u  1 5  6 11-3. (2) L t r ,  DCG,  MICOPL, 
t h r u  CG,  AMC, t o  ASA, DA, 20 Apr 71,  s u b j :  Req f o r  Appr l  o f  D&F 
f o r  .MANPADS - REDEYE 11, w i n c l s .  H i s t  Div F i l e .  



b, Missile C o n E i g u r a t  i o n s  ( U )  



a t  MICOM. The REDNE I1 System Development P lan  IPR was he ld  a t  

t h e  M i s s i l e  Command i n  August 1971, and t h e  XFIM-92A (REDEYE 11)  

Management O f f i c e  ( P r o v i s i o n a l )  was formed i n  October 1971. This  

was followed by c r e a t i o n  of t h e  AMC P r o j e c t  Manager f o r  REDEYE 11 

a t  MICOM e f f e c t i v e  5 January 1972, and r e d e s i g n a t i o n  of t h e  weapon 

system a s  t h e  STINGER on 1 0  March 1972. 

Ib) The c o n t r a c t  f o r  eng ineer ing  development of t h e  STINGER 

system was awarded t o  General  Dynamics on 27 June 1972. The 

p r o j e c t e d  RDTE c o s t  was $83,287,000 f o r  t h e  FY 1972-76 per iod .  

This  included a  n e g o t i a t e d  prime c o n t r a c t  c o s t  of $46,892,000. 

The remainder of t h e  p r o j e c t e d  c o s t  covered GFE and support  

s e r v i c e s  f o r  t h e  t o t a l  eng ineer ing  development e f f o r t .  The 

STINGER weapon system was scheduled f o r  i n i t i a l  deployment dur ing 

t h e  f i r s t  q u a r t e r  of FY 1978. I t  was t o  r e p l a c e  t h e  b a s i c  REDEYE 

system on a  one-for-one b a s i s .  14 

I 

141iist Rept , STINGER P r o j  Of c ,  N 1972, v i n c l .  H i s t  Div F i l e .  



CHAPTER X 

@ CONCLUSION (U) 

(U) Desp i te  t h e  s m a l l  s i z e  of t h e  REDEYE weapon and t h e  

s i m p l i c i t y  of i t s  o p e r a t i o n ,  t h e  development t a s k  proved t o  be 

an exceedingly  d i f f i c u l t  one.  Contrary  t o  t h e  o p t i m i s t i c  

conc lus ions  drawn from t h e  f e a s i b i l i t y  s tudy  i n  1958-59, t h e  

des ign  i n i t i a l l y  proposed f o r  t h e  system r e q u i r e d  an a p p l i c a t i o n  

of technology which c l e a r l y  pushed t h e  s t a t e  of t h e  a r t .  A s  a 

r e s u l t  of inadequa te  f i s c a l  suppor t  and major t e c h n i c a l  problems 

which had been f o r e s e e n  by t h e  e v a l u a t i o n  team a s  e a r l y  a s  1957, 

t h e  RDTE c o s t  more than t r i p l e d  t h e  o r i g i n a l  e s t i m a t e  of $23.9 

m i l l i o n  and t h e  e n g i n e e r i n g  development t ime i n c r e a s e d  from 30 

months t o  n e a r l y  7 y e a r s .  

(p From t h e  i n c e p t i o n  o f  t h e  f e a s i b i l i t y  s t u d y  i n  FY 1958 

through FY 1973, a t o t a l  of $350,506,783 was i n v e s t e d  i n  t h e  

development and p roduc t ion  of t h e  REDEYE weapon system. The 

a c t u a l  RDTE c o s t  was $82,076,000 d u r i n g  t h e  1958-70 p e r i o d ,  

i n  c o n t r a s t  t o  an o r i g i n a l  p r o j e c t i o n  of $23,955,000 f o r  t h e  

1958-61 per iod .  The a c t u a l  PEW inves tment ,  i n c l u d i n g  f o r e i g n  

m i l i t a r y  s a l e s ,  t o t a l e d  $268,430,783 d u r i n g  t h e  1964-73 p e r i o d .  

(See Tables  1, 5 ,  and 9 . )  

(U) The month of October 1973 marked t h e  s i x t h  a n n i v e r s a r y  

of t h e  REDEYE a s  a n  o p e r a t i o n a l  weapon system. Dubbed by i t s  

developer  a s  t h e  w o r l d ' s  b i g g e s t  l i t t l e  guided m i s s i l e ,  t h e  

man-t ranspor table ,  shoulder-launched REDEYE provided t h e  ground 

combat t r o o p s  and i n s t a l l a t i o n s  i n  t h e  b a t t l e  zone w i t h  

unprecedented new p r o t e c t i o n  a g a i n s t  low-level  a i r  a t t a c k .  A 

t r a i n i n g  o f f i c i a l  a t  Orogrande Range near  F o r t  Bliss, Texas, 



summed up the vital air defense role of the REDEYE when he said: 

We now have an air defense umbrella protecting our troops 
all the way from the rear areas t the front-line fringe areas. 
If an enemy aircraft is able to ge '+% ast our long range and 
intermediate-range missiles it will practically be forced to 
fly in the aerial zone that Redeye was designed to defend. it 
would be like shooting sitting ducks. He might get one pass 
over our boys but he won't get a second chance. He won't be 
back tomorrow. 1 

'~m7.j Diges t ,  Jun 67, p. 50. 



FY 

1958 

1959 

1960 

1961  

1962 

1963 

1964 

1965 

1 9 6 6 ~  

1967 

1968 

1969 

1970 

1971 

1972 

1973 

TOTAL 

ARMY 

.230 

3.503 

6.893 

2.523 

8 .328 

12.201 

15.620 

1 1 . 1 1 2 ~  

3.934 

1 .923 

.543 

.562 

,050  

67.422 

TOTAL 

1.580 

6.378 

9.393 

3.348 

8 .828 

12.951 

16.020 

11.412 

4.434 b 

2.423 

1.543 

2.942 

.824 

82.076 

T A H I . I :  9- (9 R E D E Y E  COST SUNNARY* (u) 

t RDTE 1 PE 1 
OTHER USMC OTHER TOTAL - -- USMC 

*In  m i l l i o n s  o f  d o l l a r s .  

=1ncludes  $3.106 reimbursement from PEMA f o r  140  ET/ST rounds .  

bBeginning of  ASDP. A l l  USMC funds  f o r  1966-70 p e r i o d  were a l l o c a t e d  t o  t h e  ASDP e f f o r t .  
Most of  t h e  Army f u n d s  f o r  t h e  program came from p r o j e c t s  o t h e r  t h a n  REDCIE such  a s  TRAADS. 

C 
$600,000 U .  S. A i r  Fo rce ;  $280,000 U .  S .  Navy. 

d For  breakdown by s o u r c e ,  see T a b l e  5. 

SOURCE: (1)  ADSIMO R e p t ,  REDEYE Wpn Sys R&D Funding,  Feb 73.  ( 2 )  Rep t ,  PEMA REDEYE M s l  Sys 
Maj I t e m s ,  27 Jun  73,  Budget Div ,  Compt. 

- - 
I 
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Army B a l l i s t i c  M i s s i l e  Agency 
Acceptance 
A c q u i s i t i o n  
A s s i s t a n t  Chief o f  S t a f f  f o r  Force  Development 
Act ing 
A c t i v i t y  
A i r  Defense 
Addi t iona l  
A i r  Defense Guided M i s s i l e  
A i r  Defense S p e c i a l  I tems Management O f f i c e  
Army Equipment Development Guide 
Agency 
Advanced I n d i v i d u a l  T r a i n i n g  
A l l o c a t i o n  
Army M a t e r i e l  Command 
Army M a t e r i e l  Cont ro l  Program 
Army M a t e r i e l  Comand T e c h n i c a l  Committee Fleeting 
Amend, Amendment 
Army M a t e r i e l  Systems Ana lys i s  Agency 
A n a l y s i s  
Annual 
Army Ordnance Missile Conrmand 
Advanced Produc t ion  Engineer ing 
Appendix 
Approved 
Approval 
A t l a n t i c  Research Corpora t ion  
Army Rocket & Guided Missile Agency 
A s s i s t a n t  S e c r e t a r y  of t h e  Army 
A s s i s t a n t  S e c r e t a r y  of t h e  Army ( I n s t a l l a t i o n s  

and L o g i s t i c s )  
Advanced Sensor Development Program 
Assign,  Assignment 
A t  t a c h ,  Attached 
Author i ty ,  A u t h o r i z a t i o n  
Award 

Board 
B r i e f i n g  
Barracks  
Bui ld ing  
Branch 
Box 



Comptroller and Di rec tor  of Programs 
Combat Developments Command 
Commander 
Comanding General  
Change 
Chief 
Commander-in-Chief, U. S. Army, P a c i f i c  
C i r cu l a r  
C i v i l i a n  
C l a s s i f i c a t i o n  
Commodity 
Comment 
Comanding O f f i c e r  
Chief of Ordnance 
Committee 
Command 
Completion 
Comptroller 
Control  
Conference 
Cont inen ta l  Amy Command 
Cont rac t ,  Contractor  
Cont inen ta l  United S t a t e s  
Coordination ' 

Cost-Plus-Fixed-Fee 
Cost-Plus-Incentive-Fee 
Chief of Research & Development 

Department of t h e  Army 
Determination and Findings  
Deputy Commanding General  
Deputy Commanding G e n e r a l / ~ i r  Defense Systems 
Deputy Commanding General/Guided Mis s i l e s  
Design C h a r a c t e r i s t i c s  Review 
Deputy Chief of S t a f f  f o r  L o g i s t i c s  
D i r ec to r  of Defense Research & Engineering 
Defense 
Deputy 
Department 
Development 
D i spos i t i on  Fonn 
Di rec tor ,  D i r e c t o r a t e  
D i s t r i b u t i o n  
Div i s ion  
Del iver ,  Del ivery 
Demonstrate, Demonstration 



DOD--------- 
Dpl (mt)----- 
DRI--------- 
DHH--------- 

Department of Defense 
Deploy, Deployment 
Design Rel.ease Inspection 
Design Release Kcview 
Direct Supporl 
Dated 
Duty 

Engineering Guidance Test Vehicle 
Emergency 
Engineer 
Engineering 
Explosive Ordnance Disposal 
Equipment 
Estimate 
Establish, Establishment 
Engineering Test/Service Test 
Evaluation 

Forward Edge of Battle Area 
Folding-Fin Aircraft Rocket 
Firm-Fixed-Price 
Foreign 
Field 
Flight 
Foreign Military Sales 
Fixed-Price-Incentive-Fee 
Feet Per Second 
Federal Republic of Germany 
Feet 
Function, Functional 

General Dynamics/Pornona 
Government-Furnished Equipment 
Guided Missile 
Guided Missile Test Set 
General Order 
Government 
Group 
General Support 
Guidance Test Vehicle 

Heavy Bar re1 
High Explosive 
Helicopter 



Hazards of Electromagnetic Radiation to Ordnance 
History, Historical 
Cyclotetramethylenetetranitramine 
Headquarters 

Identification, Friend or Foe 
Inclosure 
Indorsement 
Industrial 
Infantry 
Information 
Ins tallat ion 
Intercept 
Interview 
In-Process Review 
Infrared 
Infrared Countermeasure 

Justification 

Low Altitude 
Los Angeles Ordnance District 
Pound, Pounds 
Launcher 
Liaison 
Limited Production 
Letter 
Launch Test Vehicle 

Man-Portable Air Defense System 
Military Assistance Program 
Material, Materiel 
Member 
Military Construction, Army 
Military Characteristics 
Memorandum 
Piemorandum for Record 
Pianager 
Management 
Army Missile Command 
Military 
Minutes 



oco--------- 
OCRD-------- 
Ofc--------- 
Off --------- 
OML--------- 

Millimeter 
Miles Per Hour 
Manpower 
Materiel Requirements Review Commit tee 
Message 
Missile 
Mission 
Missile System Plan 
Meeting 
Motor 
Moving Target Simulator 

No Date 
Naval Industrial Reserve Ordnance Plant 
Naval Ordnance Test Station 
Naval Training Device Center 

Office, Chief of Ordnance 
Office, Chief of Research & Development 
Off ice 
Officer 
Ordnance Missile Laboratories 
Operation 
Operations 
Operational 
Ordnance 
Ordnance Corps 
Organization, Organizational 
Ordnance Technical Comittee Fleeting 

Picatinny Arsenal 
Procurement & Production Directorate 
Participation 
Production Acceptance Test 
Lead Sulfide 
Lead Selenide 
Product ion 
Procurement of Equipment & Missiles, Army 
Procurement of Equipment & Missiles, Army Management 
and Accounting Reporting System 

Procurement of Equipment & Missiles, Army, in 
Support of Research & Development 

Performance 
Personnel 
Physical 
Penetration Impact Generator 



Product Improvement Program 
Pro j ec  t Manager 
P r o j e c t  Management Master Plan 
P r o j e c t  Master Plan 
P r o j e c t  Management S t a f f  Of f i c e r  
Proposed 
Proposal  
Pr e  1 iminar y  
Preproduct ion 
P repa ra t i on  
P re sen t a t i on  
Product 
Progress  
P r o j e c t  
Pounds Per Square Inch 

Quan t i t a t i ve  Ma te r i e l  Development Objec t ive  
Q u a l i f i c a t i o n  

REDEYE Air-Launched M i s s i l e  
Research and Development 
Research and Development Divis ion 
Research, Development, Engineer ing,  & M i s s i l e  

Systems Laboratory 
Research, Development, Tes t ,  and Eva lua t ion  
Recommend, Recommendation 
Regulat ion 
Release  
Reorganize, Reorganizat ion 
Represen ta t ive  
Report 
Request 
Respons ib i l i t y  
Revise,  Revis ion 
Range 
Records Holding Area 
Rocket 
Require,  Requirement 
Redstone Arsenal  
P.esearch 
Redstone S c i e n t i f i c  Informat ion Center 
Republic of Vietnam 

Sec re t a ry  of t h e  Army 
Surface-to-Air M i s s i l e  
Safe ty  & Arming 



Supply & Maintenance D i r e c t o r a t e  
Schedule 
Small Development Requirement 
Southeast  Asia 
Sect  ion  
Shoulder-Launched A n t i a i r c r a f t  Mis s i l e  
S e r i a l  Number 
Spec i a l  Order 
Standing Operating Procedure 
Spec ia l  
Support 
Summary Sheet 
Single-Shot K i l l  P r o b a b i l i t y  
S t a t u s  
Standard 
Statement 
S t r a t e g i c  Army Forces 
Sub j ec t 
Success fu l  
Surmnary 
Supplement, Supplemental 
Serv ice  
Senior  ARGMA Representa t ive  
System 

T a c t i c a l  A i r  Control  Pa r ty  
The Adj u t a n t  General 
Type Classification 
Table of D i s t r i b u t i o n  
Technical  
Tes t  & Evaluat ion Command 
Termination 
Target  
Tracking Head Tra ine r  
Technical  Information Report 
Tra in ing  
Tra iner  
T r i n i t r o t o l u e n e  
Tes t  Plan 
Technical  Report 
Technical  Review of Army A i r  Defense Systems 
Transfer  
T rans i t i on  
Teletype 
T a i l  Tes t  Vehicle  

- U -  

United S t a t e s  Army Audit Agency 

217 



United 
United 
United 
United 
United 
United 
United 
United 
United 
United 
United 

Volume 

S t a t e s  
S t a t e s  
S t a t e s  
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