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PREFACE 

This  monograph t r a c e s  t h e  h i s t o r y  of t h e  MAULER development 

program and t h e  e l u s i v e  s ea rch  f o r  an e f f e c t i v e  a i r  defense  weapon 

t o  p r o t e c t  forward combat fo rces  of t h e  f i e l d  army a g a i n s t  low-level  

a i r  a t t a c k .  During the  post-World War I1 per iod ,  t h e  Ordnance Corps 

sought t o  meet t h e  l ow-a l t i t ude  t h r e a t  through t h e  modernization of 

e x i s t i n g  a r t i l l e r y  guns. This  t r end  cont inued u n t i l  t h e  mid-19501s, 

when it became apparent  t h a t  convent ional  a r t i l l e r y  weapons could 

no t  be s u f f i c i e n t l y  improved t o  cope wi th  t h e  advancing a i r  t h r e a t .  

During t h a t  per iod ,  a number of p o s s i b l e  s o l u t i o n s  t o  t h e  problem 

were i nves t i ga t ed ,  but few of them reached t h e  hardware s t a g e  and 

only one-the improved 40-mm. se l f -p rope l l ed  gun (DUSTER)-was ever  

r e l e a s e d  t o  t h e  Army supply system. Convinced t h a t  t h e  achievement 

of a f u l l y  e f f e c t i v e  forward a r e a  a i r  defense  system would r e q u i r e  

a s i g n i f i c a n t  engineer ing  breakthrough i n  f i r e  c o n t r o l  technology, 

t h e  Chief of Ordnance s e t  o u t  t o  f u l f i l l  t h e  requirement f o r  an 

optimum weapon system through a s e r i e s  of evolu t ionary  developments. 

The Light  A n t i a i r c r a f t  Development Program, begun i n  1952, 

cons i s t ed  of t h r e e  p rog re s s ive  phases,  beginning wi th  t h e  improved 

RADUSTER system f o r  i n t e r im  use,  followed by t h e  advanced 37-mm. 

VIGILANTE system, and f i n a l l y ,  t h e  f u t u r i s t i c  MAULER guided m i s s i l e  

concept which emerged a s  t h e  proposed u l t i m a t e  s o l u t i o n  i n  1957-58. 

One by one these  weapons f e l l  by t h e  wayside: t h e  RADUSTER, i n  

1958; t h e  VIGILANTE, i n  1963; and t h e  MAULER, i n  1965. Today, they 

s t and  on t h e  s h e l f  i n  mute tes t imony t o  t h e  exceedingly complex 

problems posed by t h e  s t r i n g e n t  t a c t i c a l  and l o g i s t i c a l  r e q u i r e -  

ments of  forward a r e a  a i r  defense .  Although t h e  t e c h n i c a l  f e a s i -  

b i l i t y  of  t h e  s ing l e -veh ic l e  MAULER concept was succes s fu l ly  

demonstrated, t h e  time and money r equ i r ed  t o  s o l v e  c e r t a i n  problems 

and complete development of t h e  t a c t i c a l  system caused it t o  l o s e  

ou t  i n  competi t ion w i th  o t h e r  a i r  defense  weapons t h a t  presumably 

would provide  an e a r l i e r  o p e r a t i o n a l  c a p a b i l i t y  a t  l e s s  c o s t .  

v 



Aside from the  chapter  dea l ing  wi th  program management and 

o rgan iza t ion ,  t h e  MAULER 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  chrono- 

l o g i c a l  sequence. It begins wi th  the  o r i g i n  of t he  p r o j e c t  and 

progresses  through the  f e a s i b i l i t y  s t u d i e s ,  t he  va r ious  develop- 

ment phases,  t he  f e a s i b i l i t y  v a l i d a t i o n  program and a l l i e d  s t u d i e s ,  

and t h e  f i n a l  MAULER eva lua t ion  and te rmina t ion .  The l a s t  chapter  

p re sen t s  a  r e t r o s p e c t i v e  view of t h e  problems and circumstances 

t h a t  l e d  t o  t he  terminat ion of t h e  program, a  b r i e f  account of 

follow-on developments a s  t h e  a l t e r n a t i v e  t o  MAULER, and a  

thumbnail ske tch  of present-day a i r  warfare  i n  Vietnam. 

Unless otherwise noted,  t he  footnotes  a r e  u n c l a s s i f i e d .  F i l e  

l o c a t i o n s  a r e  ind ica ted  f o r  a l l  source documents except those  con- 

t a ined  i n  t h e  H i s t o r i c a l  Div is ion  f i l e s .  

18 December 1968 Mary T.  Cagle 
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CHAPTER I 

O R I G I N  OF THE MAULER PROJECT (U) 

The Advent of A i r  Warfare 

(U) Throughout t h e  coun t l e s s  c e n t u r i e s  of warfare  t he  develop- 

ment of weapons has been cha rac t e r i zed  by an e t e r n a l  duel  between 

the  o f f ens ive  and the  defensive,  the  l a t t e r  h i s t o r i c a l l y  fol lowing 

the  former. With the  in t roduct ion  of each new o f fens ive  weapon 

a f f e c t i n g  the  s t r a t e g y  of warfare ,  t he re  invar iab ly  fol lows a  

p a r a l l e l  defens ive  weapon t o  meet the  p o t e n t i a l  t h r e a t  t o  a  n a t i o n ' s  

s e c u r i t y .  An h i s t o r i c a l  y e t  contemporary example of such changes i n  

m i l i t a r y  t a c t i c s  and equipment took shape i n  1914, when the  a i r p l a n e  

emerged a s  a  powerful weapon aga ins t  t he  A l l i e d  powers i n  France. 

On 30 August 1914, only 27 days a f t e r  t he  war began, a  s i n g l e  German 

plane bombed P a r i s .  German a i r  r a i d s  on London followed a s  e a r l y  a s  

October, and the re  were f requent  a t t a c k s  on Al l i ed  t roops and supply 

l i n e s  i n  France. 

(U) Although the  f i r s t  m i l i t a r y  use of the  a i r p l a n e  had o c c ~ r r e d  

during t h e  T r i p o l i t a n  War i n  1911, t he  development of a n t i a i r c r a f t  

a r t i l l e r y  d id  not  begin u n t i l  a f t e r  t he  f i r s t  bombing a t t a c k s  of 

World War I. The United S t a t e s  developed and produced some a r t i l l e r y  

pieces and small  arms, but  the  equipment used by the  American Expedi- 

t i ona ry  Forces was acquired i n  l a r g e  p a r t  from France and Great 

B r i t a i n .  I n  October 1917, some 6  months a f t e r  the  United S t a t e s  

en tered  the  war, t h e  f i r s t  U.  S. Army a n t i a i r c r a f t  u n i t s  began 

t r a i n i n g  a t  Langres, France, and the  f i r s t  t a c t i c a l  b a t t e r i e s  moved 

t o  t h e  f r o n t  i n  t he  sp r ing  of 1918. The American u n i t s ,  i n  a c t i o n  

l e s s  than a  year ,  destroyed a  t o t a l  of 58 enemy warplanes.  
1 

'(1) ARADCOMArgus, "01. 1, No. 9  ( 1  Oct 58) ,  p. 3. (2) ROTCM 
145-20, DA, J u l y  1959, pp. 336, 340-41. 



World War I1 Developments 

t (U) Although some a n t i a i r c r a f t  r ocke t s  were d veloped during 

World War 11, t h e  U. S o  Army cont inued t o  r e l y  almost e n t i r e l y  on 

convent ional  a r t i l l e r y  guns a s  i t s  f i r s t  l i n e  of defense  a g a i n s t  

a e r i a l  a t t a c k .  These a n t i a i r c r a f t  weapons ranged from t h e  .50- 

c a l i b e r  machine gun and 37- and 40-mm. guns f o r  p r o t e c t i o n  a g a i n s t  

low-flying, s t r a f i n g - t y p e  p lanes ,  t o  120-mm. guns f o r  t h e  defense  

of l a r g e  a r ea s  a g a i n s t  bombers. For defense  a g a i n s t  a i r c r a f t  a t  

cons iderab le  a l t i t u d e s ,  t h e  Army's mainstay was t h e  towed 90-mm. 

gun wi th  a  maximum v e r t i c a l  range of 12,000 t o  13,000 yards .  

(U)  A new t h r e a t ,  t h e  German 650-mile-per-hour (mph) j e t -  

p rope l l ed  a i r p l a n e ,  appeared before  t h e  end of t h e  war, b r ing ing  t o  

obsolescence t h e  a n t i a i r c r a f t  a r t i l l e r y  f i r e  c o n t r o l  systems t h a t  

had been designed t o  cope w i t h  450-mph p rope l l e r -d r iven  a i r c r a f t .  

This  development, t oge the r  wi th  t h e  advent of t h e  guided m i s s i l e  

and t h e  atomic bomb i n  t h e  c l o s i n g  days of t h e  war, marked t h e  

beginning of a  new e r a  i n  t h e  Army's a i r  defense  mission. 2  

(U) The Army had begun explora tory  s t u d i e s  of a  su r f ace - to -a i r  

guided m i s s i l e  system a s  e a r l y  a s  February 1944. A year  l a t e r ,  

fo l lowing  t h e  i n t roduc t ion  i n t o  combat of t h e  German j e t -p rope l l ed  

a i r p l a n e ,  t h e  Ordnance Corps joined w i t h  i ndus t ry  t o  produce an 

a n t i a i r c r a f t  guided m i s s i l e  t h a t  would be  capable  of counter ing  t h e  

new a e r i a l  t h r e a t .  This  p ro j ec t -o r ig ina l ly  known as  N I K E  I and 
3 

l a t e r  renamed N I K E  AJAX -was d i r e c t e d  toward t h e  development of a  

guided m i s s i l e  system f o r  defense  a g a i n s t  manned, 600-mph, maneuver- 

a b l e  bombers f l y i n g  a t  a l t i t u d e s  of 20,000 t o  60,000 f e e t .  4  

2~~~ CD-1,  OCO, Jun  1960, sub j :  Dev of AD Wpns, pp. 3-4. RSIC. 

3~~ C i r  No. 700-22, 15 Nov 56. 

4 ~ e e  - Mary T. Cagle, Development, Product ion,  and Deployment of 
t h e  N I K E  AJAX Guided Missile System, 1945-1959 (ARGMA, 30 Jun  59), 
pp. 1-4. 



The S t i l w e l l  Board Report 

(U) Soon a f t e r  t h e  war, it became apparent  t h a t  a n t i a i r c r a f t  

t a r g e t s  of t h e  near  f u t u r e  would inc lude  g r e a t l y  improved m i s s i l e s  

of t h e  V 1  and V2 types and p a r t i a l l y  armored a i r p l a n e s  f l y i n g  a t  

va r ious  speeds up t o  and inc luding  t h e  supersonic  and a t  he igh t s  

from near  t h e  ground t o  extremely h igh  a l t i t u d e s .  With t h e s e  con- 

d i t i o n s  i n  mind, and w i t h  t h e  nuc lear - t ipped  i n t e r c o n t i n e n t a l  

b a l l i s t i c  m i s s i l e s  an added t h r e a t ,  t h e  War Department Equipment 

Board, i n  May 1946, recommended t h e  development of improved a i r  

defense equipment t h a t  would be capable  of d e t e c t i n g ,  des t roy ing ,  

o r  n u l l i f y i n g  t h e  e f f e c t i v e n e s s  of a l l  forms of a e r i a l  v e h i c l e s .  

(U) Rea l iz ing  t h a t  a  f l e x i b l e ,  long-range r e sea rch  program 

would be necessary  t o  gene ra t e  new knowledge and s u c c e s s f u l l y  

ach ieve  t h e  a c t u a l  des ign  of new equipment, t h e  Board recommended 

t h a t  two p a r a l l e l  courses  be pursued: t h e  vigorous r e sea rch  and 

development of new o r  a n t i c i p a t e d  types of equipment, and cont inued 

improvement of e x i s t i n g  equipment a s  an i n t e r im  measure. The pro- 

posed s o l u t i o n s  t o  t h e  a n t i a i r c r a f t  problem embraced t h e  develop- 

ment of convent ional  a r t i l l e r y  weapons having t h e  g r e a t e s t  ob t a in -  

a b l e  e f f e c t i v e n e s s ,  improved f i r e  d i r e c t i o n  and f i r e  c o n t r o l  

equipment, and guided m i s s i l e s  capable  of i n t e r c e p t i n g  and des t roy-  

ing a i r c r a f t  and m i s s i l e s  of t h e  V 1  and V2 types.  5  

I n i t i a l  Approach t o  t h e  Low-Altitude A i r  Threa t  

(U) During t h e  immediate postwar per iod ,  t h e  Ordnance Corps 

t hus  placed primary emphasis on t h e  modernization of e x i s t i n g  

a r t i l l e r y  guns t o  meet t h e  t h r e a t  of l ow-a l t i t ude  a i r c r a f t ,  whi le  

cont inu ing  development of t h e  NIKE AJAX guided m i s s i l e  f o r  defense 

' " ~ e ~ o r t  of t h e  War Department Equipment Board ( S t i l w e l l  
Board)," WD CofS, 29 May 46, pp. 4,  8 ,  12, 25, 49. RSIC. 



of l a r g e  a r e a s  a g a i n s t  h i g h - a l t i t u d e  a i r c r a f t .  This  t rend  cont inued 

u n t i l  t h e  mid-195O1s, when it became ev ident  t h a t  t he  performance 

of t h e  shor t - range ,  ground-based, manually operated a r t i l l e r y  guns 

could no t  be s u f f i c i e n t l y  improved t o  cope wi th  t he  advancing 

t h r e a t  of low-a l t i tude  a i r c r a f t .  During t h a t  per iod ,  t h e  Ordnance 

Corps i nves t i ga t ed  a number of p o s s i b l e  s o l u t i o n s  t o  t h e  problem, 

but  few of them reached t h e  hardware s t a g e  and only one-the i m -  

proved 40-mm. gun-was ever  r e l ea sed  t o  t h e  Army supply system. 

The STINGER P r o j e c t  

(U) I n i t i a l l y ,  t he  Ordnance Corps focused i t s  a t t e n t i o n  on t h e  

development of an e f f e c t i v e  l ow-a l t i t ude  a i r  defense weapon t o  r e -  

p l ace  t h e  .50-ca l iber  machine gun. S tud ie s  made soon a f t e r  t h e  war 

i nd i ca t ed  t h e  need f o r  an improved weapon t h a t  would more adequately 

p r o t e c t  v i t a l  army i n s t a l l a t i o n s ,  f a c i l i t i e s ,  and t roops  a g a i n s t  

a t t a c k  by low-flying, s t r a f i n g - t y p e  p lanes .  Accordingly, t h e  

Ordnance Corps, i n  June 1948, began work on t h e  STINGER weapon, 

which cons i s t ed  e s s e n t i a l l y  of four  .60-ca l iber  machine guns and an 

i n t eg ra t ed ,  on-car r iage ,  r ada r -d i r ec t ed  f i r e  c o n t r o l  system. Work 

on t h i s  weapon cont inued u n t i l  1951, when t h e  developer determined 

t h a t  t h e  .60-ca l iber  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 37-mm. revolver - type  

gun was l a t e r  b u i l t  and t e s t e d  f o r  p o s s i b l e  use w i th  a modified 

STINGER system, bu t  it proved t o  be t oo  complex and u n r e l i a b l e ,  

and t h e  p r o j e c t  was f i n a l l y  terminated.  6 

The Improved 40-mm. DUSTER System 

(U) When t h e  Korean War e rupted  i n  June 1950, t h e  only low- 

a l t i t u d e  weapons a v a i l a b l e  t o  t h e  f i e l d  fo rces  were t h e  .SO-caliber 

6~~~ CD-1,  OCO, Jun  1960, sub j :  Dev of AD Wpns, p. 6. RSIC. 
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machine gun and t h e  s tandard  M19A1 twin 40-mm. gun. Combat exper i -  

ence e a r l y  i n  t he  war ind ica ted  t h e  need f o r  a  l i g h t  a n t i a i r c r a f t  

weapon t h a t  would be more e f f e c t i v e  a g a i n s t  low-flying planes than 

the  s tandard  40-mm. gun. The Ordnance Corps ac ted  t o  meet t he  

requirement wi th  an improved model known a s  t h e  DUSTER. 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  t h e  new TI41 ( l a t e r  t he  M42) twin 40-mm. s e l f -  

p ropel led  gun were approved i n  November 1950, bu t  au tho r i za t ion  f o r  

development of t he  weapon was not  forthcoming u n t i l  J u l y  1951. 

(U) Mounted on a  modified M41 l i g h t  tank, t h e  DUSTER was armed 

wi th  twin M2A1 automatic 40-mm. guns f o r  primary use a g a i n s t  low- 

f l y i n g  a i r c r a f t ,  and an M1919A4 .30-ca l iber  Browning machine gun f o r  

ground f i r e  support .  I t s  ammunition f o r  the  a n t i a i r c r a f t  r o l e  con- 

s i s t e d  of h igh-explos ive- t racer ,  s e l f -des t roy ing  c a r t r i d g e s  wi th  a  

muzzle v e l o c i t y  of 2,870 f e e t  per  second. The 1.985-pound pro jec-  

t i l e  had a  v e r t i c a l  range of 5,100 yards and a  ho r i zon ta l  range of 

5,200 yards.  It was o r i g i n a l l y  intended t h a t  t he  DUSTER have r ada r  

f i r e  con t ro l  equipment c a r r i e d  i n  a  s epa ra t e  s e l f -p rope l l ed  veh ic l e ;  

however, t h i s  p a r t  of t h e  p r o j e c t  was cance l led  i n  1952 because of 

excess ive  c o s t .  The M42 DUSTER was f i n a l l y  s tandard ized  i n  October 

1953, some 3 months a f t e r  t h e  Korean War ended.7 The same was t r u e  

of var ious  o the r  items of improved ground equipment which e i t h e r  

a r r i v e d  too l a t e  o r  i n  i n s u f f i c i e n t  q u a n t i t i e s  t o  be of any b e n e f i t  

t o  t he  ground fo rces .  

A i r  Warfare i n  Korea 

(U) Some well-known p o l i t i c a l  a spec t s  of t he  Korean War a r e  

s t i l l  being debated today. But m i l i t a r y  h i s t o r i a n s  gene ra l ly  

ag ree  t h a t  it was t h e  overwhelming American a i r  power, i n  concer t  

wi th  naval  f i r e ,  t h a t  aver ted  s u r e  d i s a s t e r  f o r  t h e  Al l i ed  ground 

fo rces  i n  t h e  e a r l y  phase of t h e  c o n f l i c t .  A i r  Force, Navy, and 

7 ~ b i d  * 3 pp. 4,  24-25. 
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Marine Corps planes b a t t l e d  Russ ian-bui l t  M I G  j e t s  over t h e  Korean 

peninsu la ,  d i s rup t ed  t h e  enemy's supply l i n e s ,  destroyed major 

s t r a t e g i c  t a r g e t s  n o r t h  of t h e  38th P a r a l l e l ,  and provided c l o s e  

t a c t i c a l  support  t o  t h e  Army ground fo rces .  A l l i e d  c o n t r o l  of t h e  

a i r  over t h e  b a t t l e f i e l d s  was p a r t i c u l a r l y  c r u c i a l  dur ing  t h e  f i r s t  

few months of t h e  war, when t h e  ground fo rces  fought a  v a l i a n t  hold- 

ing a c t i o n  t o  ga in  t ime f o r  a  bui ldup of arms and equipment. LTG 

Walton HO Walker, who d i r e c t e d  t h a t  a c t i o n  a s  commander of t h e  U. S O  

Eighth Army, l a t e r  s a i d :  "I w i l l  g l ad ly  l a y  my cards  on t h e  t a b l e  

and s t a t e  t h a t  i f  it had no t  been f o r  t h e  a i r  suppor t  t h a t  we 

rece ived  . . . we would no t  have been a b l e  t o  s t a y  i n  Korea. ,I8 

North Korean General Nam I1 echoed t h a t  assessment when he dec la red  

a t  t h e  t r u c e  nego t i a t i ons :  'V i thou t  t h e  support  . . . of your a i r  

and nava l  fo rces ,  your ground fo rces  would have long ago been d r iven  

ou t  of t h e  Korean peninsu la .  119 

(U) With American warplanes c o n t r o l l i n g  t h e  a i r  over t h e  

b a t t l e f i e l d s ,  t h e  a i r  t h r e a t  t o  A l l i e d  ground fo rces  was v i r t u a l l y  

e l imina ted .  S ince  enemy p lanes  seldom pene t r a t ed  t h e  A l l i e d  f r o n t  

l i n e s ,  t h e  American ground-to-air  defense had l i t t l e  o r  no chance 

t o  t e s t  i t s  s k i l l .  It was abundantly ev ident ,  however, t h a t  Russia  

had pu l l ed  f a r  ahead of t h e  United S t a t e s  i n  t h e  development of a i r  

defense weapons. I n  c o n t r a s t  t o  t h e  an t iqua t ed  World War I1 a n t i -  

a i r c r a f t  guns s t i l l  i n  use by American fo rces ,  t h e  North Koreans 

had a t  t h e i r  d i s p o s a l  an impressive a r s e n a l  of modern Sov ie t  

weapons which proved amazingly e f f e c t i v e ,  even a g a i n s t  high-speed 
10 j e t  a i r c r a f t  and dur ing  n igh t  ope ra t i ons .  Samuel Taylor  Moore, 

' ~ a r r y  J .  Middleton, The Compact H i s to ry  of t h e  Korean War 
(New York: Hawthorn Books, Inc . ,  1965), p. 96. 

' ~ l v i n  M. Josephy, Jr  . , Ed., The American Her i tage  His tory  of 
F l i g h t  (New York: American Her i tage  Publ i sh ing  Co., 1962), p. 381. 

'O~amuel Taylor  Moore, U. S. A i r  Power (New York: Greenberg 
Pub l i she r ,  1958), p. 156 



an eminent a u t h o r i t y  on a i r  war fa re  and an observer  i n  Korea, l a t e r  

wrote:  

Although l a r g e - c a l i b e r  Sovie t  a n t i - a i r c r a f t  guns, some of them 
aimed by r ada r ,  p ro t ec t ed  t h e  most s e n s i t i v e  North Korean t a r g e t s ,  
t h e  most e f f e c t i v e  ground-to-air  defense proved t o  be l i g h t  auto-  
mat ic  weapons and wel l -organized small  arms f i r e .  American a i r c r a f t  
brought down by t h e  l a t t e r  f i r e  exceeded t h e  t o t a l  l o s t  t o  Migs. 
American j e t s  were both destroyed and s e r i o u s l y  damaged i n  low l e v e l  
a t t a c k s  by automatic  weapons and small  arms f i r e .  11 

Revis ion of t h e  Army Development Guide 

( U )  An assessment of t h e  a i r  defense  problem i n  1954 pointed t o  

t he  need f o r  a  family of a l l -wea the r ,  d i r e c t  and genera l  support  

guided m i s s i l e s  capable  of providing e f f e c t i v e  defense a g a i n s t  a l l  

types  of a e r i a l  v e h i c l e s  which then e x i s t e d  o r  which might appear 

i n  t h e  immediate f u t u r e .  An a n a l y s i s  of a v a i l a b l e  i n t e l l i g e n c e  

d a t a  i nd i ca t ed  t h a t  f u t u r e  a i r  a t t a c k s  would be cha rac t e r i zed  by 

improved a i r c r a f t  performance wi th  r e s p e c t  t o  speed (Mach 2 t o  l o ) ,  

a l t i t u d e  ( 0  t o  over 80,000 f e e t ) ,  and maneuverabi l i ty;  improved 

nav iga t iona l  a  i d s  and low-a1 t i t u d e  bombing techniques ; increased  

d e s t r u c t i v e  p o t e n t i a l  of a  s i n g l e  a i r c r a f t  c a r ry ing  an atomic bomb; 

a i r  t a c t i c s  planned t o  s a t u r a t e  a n t i a i r c r a f t  defense f a c i l i t i e s ;  

and t h e  use of guided m i s s i l e s  and e l e c t r o n i c  countermeasures.  To 

counter  t h i s  newly def ined  t h r e a t ,  t h e  Army's a n t i a i r c r a f t  f o r ce s  

would need a  family of optimum performance weapons and f i r e  c o n t r o l  

equipment capable  of i n t e g r a t i o n  i n t o  h igh ly  automatic  a n t i a i r c r a f t  

defense systems. 

( U )  The updated Army Equipment Development Guide, publ ished i n  

May 1954 and amended i n  November of t h a t  yea r ,  recommended t h a t  top 

development p r i o r i t y  be given t o  provid ing  a  h igh ly  mobile, s h o r t  

l l l b i d  ., p. 162. (American a i r p l a n e s  l o s t  t o  enemy f i g h t e r s  
and ground-to-air  weapons t o t a l e d  1,342-801 A i r  Force; 541 Navy 
and Marine Corps . ) 



range guided m i s s i l e  system which would be e s p e c i a l l y  e f f e c t i v e  

a g a i n s t  low-a l t i tude  (0  t o  10,000 f e e t )  aerodynamic m i s s i l e s  o r  a i r -  

c r a f t .  S p e c i f i c  requirements  i n  t h i s  p r i o r i t y  ca tegory  .included an 

a l l -a rms ,  ground- o r  vehicle-mounted weapon f o r  defense  a g a i n s t  low- 

f l y i n g  t a r g e t s  from 0 t o  1,000 f e e t ,  and a l i g h t ,  h igh ly  mobile 

weapon capable  of engaging 1,000-mph t a r g e t s  i n  t h e  a l t i t u d e  zone 

up t o  10,000 f e e t .  Second p r i o r i t y  would be  g iven  t o  t h e  develop- 

ment of weapons t o  counter  t h e  b a l l i s t i c  m i s s i l e  t h r e a t ,  and t h i r d  

p r i o r i t y  t o  weapons f o r  t h e  d e f e a t  of medium- and h i g h - a l t i t u d e  

aerodynamic m i s s i l e s  o r  a i r c r a f t .  The r e v i s e d  guide d i d  no t  r u l e  

o u t  t h e  cont inued development of new p r e d i c t e d - f i r e  a r t i l l e r y  guns, 

bu t  s p e c i f i e d  t h a t  such e f f o r t  should proceed only  i f  i t  would r e -  

s u l t  i n  a s i g n i f i c a n t  i nc rease  i n  t h e  e f f e c t i v e n e s s  of t h e  a n t i a i r -  

c r a f t  weapons family.  12 

The Light  A n t i a i r c r a f t  Development Program 

(U) The Off ice ,  Chief of Ordnance (OCO) had a l r eady  recognized 

t h a t  t h e  achievement of a f u l l y  e f f e c t i v e  forward a r e a  a i r  defense 

system would r e q u i r e  a s i g n i f i c a n t  engineer ing  breakthrough i n  f i r e  

c o n t r o l  technology. With t h e  c a n c e l l a t i o n  i n  1952 of  t h e  r ada r  

f i r e  c o n t r o l  system f o r  t h e  M42 DUSTER,13 it had e s t a b l i s h e d  a 

p a r a l l e l  program o r i e n t e d  toward t h e  a t ta inment  of an optimum l i g h t  

a n t i a i r c r a f t  weapon system through a s e r i e s  of evolu t ionary  develop- 

ments. A s  o r i g i n a l l y  conceived, t h e  program cons i s t ed  of t h r e e  

p rog re s s ive  phases,  beginning wi th  t h e  improvement of an e x i s t i n g  

a r t i l l e r y  gun and proceeding w i t h  t h e  development of  more s o p h i s t i -  

c a t ed  systems a s  t echno log ica l  advancements permi t ted .  

(U) I n  t h e  f i r s t  phase, a range-only r a d a r  was t o  be  added t o  

1 2 ~ ~ ~ ~ ,  3 May 54, ti Ch 1, 3 Nov 54, pp. 45-46, 48-49, 55. RSIC. 

13= above, p. 5. 



t h e  s tandard  M42, 40-mm. s e l f - p r o p e l l e d  gun (DUSTER), r e s u l t i n g  i n  

t h e  improved RADUSTER system which would be  i s sued  f o r  i n t e r im  use.  

The Phase I1 e f f o r t .  was t o  r e s u l t  i n  t h e  advanced VIGILANTE weapon, 

a  r a p i d - f i r e ,  Gat l ing- type ,  37-mm. gun wi th  range-only r a d a r  and an 

o p t i c a l  t r ack ing  system. Phase I11 of t h e  program was t o  culminate  

i n  an optimum l i g h t  a n t i a i r c r a f t  weapon system t h a t  would be  capable  

of p rovid ing  t h e  f i e l d  army f u l l  low-level p r o t e c t i o n  a g a i n s t  a l l  

types  of a i r c r i f t . l 4  ( I t  was i n  t h i s  l a t t e r  phase of t h e  program 

t h a t  t h e  f u t u r i s t i c  MAULER concept emerged i n  1957-58 .) 

Revision of t h e  Phase I (RADUSTER) Plan 

(U) From t h e  o u t s e t ,  t h e  Army's l i g h t  a n t i a i r c r a f t  program was 

bese t  wi th  s eve re  t e c h n i c a l  problems t h a t  blocked t h e  a t ta inment  of 

t h e  o r i g i n a l l y  s t a t e d  goa l s .  A review of t h e  progress  made dur ing  

t h e  1952-55 pe r iod  l e d  t o  t h e  conclusion t h a t  no modi f ica t ion ,  how- 

ever  major,  could pos s ib ly  make t h e  M42 DUSTER a completely accep- 

t a b l e  system. The p lan  t o  produce t h e  RADUSTER system f o r  i n t e r im  

use  was t h e r e f o r e  changed i n  June 1956 t o  provide f o r  development of 

t h e  improved T50 a n t i a i r c r a f t  f i r e  c o n t r o l  system t o  a  product ion 

standby s t a t u s ;  c o l l e c t i o n  and eva lua t ion  of t e c h n i c a l  and opera-  

t i o n a l  d a t a  on performance of range-only r ada r  and computer f i r e  

c o n t r o l  systems w i t h  l i g h t  a n t i a i r c r a f t  weapons; and cont inued 

r e sea rch  i n  t h e  t e c h n i c a l  f i e l d  of f i r e  c o n t r o l  equipment f o r  s e l f -  

p rope l led  weapons. 

(U) The primary o b j e c t i v e s  of t h e  r e o r i e n t e d  Phase I e f f o r t  

were t o  i n s u r e  t h e  a v a i l a b i l i t y  of improved f i r e  c o n t r o l  equipment 

f o r  use  w i th  t h e  DUSTER i n  t h e  event  of an unforeseen emergency; 

t o  provide a  b a s i s  f o r  more e f f e c t i v e l y  gu id ing  development of t h e  

Phase I1 weapon system; and t o  r e t a i n  human and technologica l  

0-1, OCO, Jun  1960, sub j :  Dev of AD Wpns, pp. 4, 6 ,  
44-47. RSIC. 



resources  a t  a  s u f f i c i e n t l y  h igh  l e v e l  t o  permit  cont inued progress  

i n  t h e  f i r e  c o n t r o l  f i e l d .  The procurement of T50 hardware f o r  u se  

i n  t h e  program was l i m i t e d  t o  one r e sea rch  and development (R&D) 

p ro to type  f o r  engineer ing  t e s t  and t h r e e  p i l o t  models f o r  u se r  

tests .  1 5  

The Phase I1 VIGILANTE Svstem 

(U) The c a n c e l l a t i o n  of p lans  f o r  product ion of t h e  RADUSTER 

system and t h e  growing obsolescence of t h e  M42 DUSTER d i c t a t e d  t h a t  

a  completely new system be developed and produced a t  t h e  e a r l i e s t  

p r a c t i c a b l e  d a t e .  Accordingly, t h e  Cont inenta l  Army Command (CONARC), 

i n  l a t e  1955, prepared a  set of proposed 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  advanced Phase I1 weapon, based on t h e  t e c h n i c a l  in -  

formation and m a t e r i a l  c o l l e c t e d  during t h e  e a r l i e r  STINGER program, 

t h e  Phase I r e s e a r c h  s t u d i e s ,  and f e a s i b i l i t y  s t u d i e s  conducted by 

t h e  General  E l e c t r i c  and Sperry Gyroscope Companies under c o n t r a c t  

wi th  t h e  Ordnance Corps. The 37-mm. Gat l ing- type  gun descr ibed  i n  

t h e  proposed M C ' s  appeared t o  be t h e  most e f f e c t i v e  p r e d i c t e d - f i r e  

weapon t h a t  could be  developed by t h e  e a r l y  1960 ' s .  The Of f i ce ,  

Chief of Research and Development (OCRD) approved t h e  M C t s  and s e n t  

them t o  OCO f o r  implementation i n  March 1956. The Phase I1 weapon 

system, t o  be known a s  t h e  VIGILANTE, was approved f o r  development 

i n  October of t h a t  yea r ,  on t h e  b a s i s  of a  f e a s i b i l i t y  s tudy  made 

by t h e  S p r i n g f i e l d  Armory. 

(U) Designed f o r  t h e  d e f e a t  of j e t - f i g h t e r  a i r c r a f t  f l y i n g  a t  

a l t i t u d e s  up t o  10,000 f e e t  and s l a n t  ranges of 14,000 yards ,  t h e  

VIGILANTE cons i s t ed  of a  6 -ba r r e l ,  37-mm. gun w i t h  an on-car r iage  

range-only r a d a r  and o p t i c a l  t r ack ing  system. The CONARC s t a t e d  a  

I5,ept, OCRD, DA, 20 Jun  56, sub j :  DA L t  AA Wpn Dev Program, 
a tchd  a s  I n c l  1(A) t o  DOD Rept RD-30214, J u l  1956, sub j :  Rept of 
t h e  Ad Hoc Gp on Low A l t  AA Sys. RSIC. 



p r e f e r e n c e  f o r  t h e  f u l l - t r a c k e d ,  s e l f - p r o p e l l e d  c a r r i a g e ,  b u t  i n -  

d i c a t e d  t h a t  a wheeled o r  towed c a r r i a g e  would be  a c c e p t a b l e  i f  

n e c e s s a r y  t o  meet we igh t  r equ i rements  f o r  Phase  I ( p a r a c h u t e  and 

a s s a u l t  l a n d i n g )  a i r b o r n e  o p e r a t i o n s .  Both v e r s i o n s  of t h e  s y s -  

tem were  b u i l t  and e v a l u a t e d :  t h e  T248 towed model (VIGILANTE A) 

and t h e  T249 s e l f - p r o p e l l e d  model (VIGILANTE B).  16 

R e d i r e c t i o n  of  t h e  Phase  I11 S t u d i e s  

(U)  A s  n o t e d  e a r l i e r ,  t h e  t h i r d  phase  of t h e  development 

program was t o  c u l m i n a t e  i n  a n  optimum weapon system t h a t  would 

be  c a p a b l e  of  p r o v i d i n g  t h e  forward combat f o r c e s  of t h e  f i e l d  

army w i t h  f u l l  low- leve l  p r o t e c t i o n  a g a i n s t  a l l  t y p e s  o f  a i r c r a f t .  

I n  consonance w i t h  r e q u i r e m e n t s  s e t  f o r t h  i n  t h e  updated Army 

Equipment Development Guide of  1954, t h e  i n i t i a l  Phase  I11 p l a n  

c a l l e d  f o r  s t u d i e s  l e a d i n g  t o  t h e  development of  a s m a l l ,  s e l f -  

p r o p e l l e d  guided m i s s i l e  sys tem c a p a b l e  of  engaging b o t h  manned 

a i r c r a f t  and aerodynamic m i s s i l e s  a t  a l t i t u d e s  up t o  10,000 f e e t .  

These  s t u d i e s  con t inued  u n t i l  May 1956 when it became a p p a r e n t  

t h a t  t h e  s t a t e  of t h e  a r t  had n o t  p r o g r e s s e d  t o  t h e  p o i n t  where 

t h e  development of  a forward a r e a  a n t i a i r c r a f t  guided m i s s i l e  

cou ld  b e  s u c c e s s f u l l y  under taken .  A t  t h a t  t ime ,  a number of 

p r e l i m i n a r y  p r o p o s a l s  and s u g g e s t i o n s  had been c o n s i d e r e d ,  b u t  

none o f  them f u l l y  met t h e  t a c t i c a l  and l o g i s t i c a l  r equ i rements  

p e c u l i a r  t o  o p e r a t i o n s  i n  t h e  forward combat zone.  The t e c h n i c a l  

problems posed by such  a weapon stemmed i n  l a r g e  measure from 

requ i rements  f o r  ex t remely  s m a l l  s i z e  and we igh t ,  e a s e  of supp ly  

and maintenance,  and g r e a t  m o b i l i t y ,  ruggedness ,  and r e l i a b i l i t y .  

16(1)  TIR C D - 1 ,  OCO, J u n  1960, s u b j  : Dev of AD Wpns, p p  44-47. 
(2 )  Rep t ,  OCRD, DAY 20 J u n  56, s u b j :  DA L t  AA Wpn Dev Program, and 
Memo f o r  Secy,  J o i n t  Coord Com on Ord, OASD(AE), f r  OCRD, DAY 1 5  
Nov 55, s u b j :  L t  AA Wpn, a t c h d  a s  I n c l s  1(A) & 1(B) ,  r s p v ,  t o  DOD 
Rept RD-30214, op .  c i t .  Both i n  RSIC. 



(U) Following a  p r e s e n t a t i o n  on t h e  s t a t u s  of t h e  program i n  

l a t e  May 1956, t h e  Chief of Research and Development expanded t h e  

scope of  t h e  Phase I11 s t u d i e s  t o  g ive  t h e  Army t echn ica l  s e r v i c e s  

more l a t i t u d e  i n  t h e  s ea rch  f o r  a  f e a s i b l e  s o l u t i o n  t o  t h e  problem. 

Inasmuch a s  t h e  Phase I1 (VIGILANTE) program appeared c e r t a i n  of 

producing an e f f e c t i v e  replacement f o r  t h e  obso l e t e  M42 DUSTER a t  

a  comparatively e a r l y  d a t e ,  he concluded t h a t  t h e  Army should s e t  

i t s  s i g h t s  q u i t e  h igh  i n  t h e  Phase 111 program. To avoid t h e  c o s t l y  

mistakes so  e a s i l y  made under t h e  duress  of c r a sh  development t o  

meet immediate, c r i t i c a l  requirements ,  t h e  Army, a s  an a l l - i n c l u s i v e  

o b j e c t i v e ,  was determined t o  pursue t h e  r ev i sed  program wi th  thor -  

oughness and a t t e n t i o n  t o  d e t a i l .  S p e c i f i c  o b j e c t i v e s  were t o  

determine t h e  b e s t  weapon system t h a t  could be developed t o  meet 

requirements  of t h e  forward a r e a  on a  l i b e r a l  t ime s c a l e  and without  

r e s t r i c t i v e  s t i p u l a t i o n s  t h a t  t h e  system must be a  guided m i s s i l e ,  

a  p r e d i c t e d - f i r e  gun, o r  any o t h e r  type  weapon; and u l t i m a t e l y  t o  

evolve an optimum weapon system and a s soc i a t ed  l o g i s t i c a l  and oper-  

a t i o n a l  d o c t r i n e  t o  provide adequate a i r  defense  f o r  forward combat 

a r e a s  i n  t he  post-1965 pe r iod .  This  weapon would be a  t imely and 

e f f e c t i v e  replacement f o r  t h e  VIGILANTE system, which was expected 

t o  be a v a i l a b l e  i n  t h e  e a r l y  1960 ' s .  17 

Report of t h e  Ad Hoc Group on Low A l t i t u d e  A i r  Defense 

(U) The need f o r  realignment of t h e  Army's l i g h t  a n t i a i r c r a f t  

development program had been recognized i n  Ju ly  1955, fol lowing a  

t op - l eve l  review of t h e  planned FY 1956 R&D o b l i g a t i o n s .  A s  a  

r e s u l t  of t h a t  review, t h e  Chairman of t h e  J o i n t  Coordinat ing 

Committee on Ordnance advised t h e  A s s i s t a n t  Sec re t a ry  of Defense 

(R&D) t h a t  t he  program a s  then c o n s t i t u t e d  was no t  l i k e l y  t o  produce 

17(1)  Ib id .  (2) Presn t o  OCRD on AAGM Sys f o r  Fwd Cbt Areas,  
24 May 56, c i t e d  i n  OTCM 37041, 2  Apr 59. RSIC. 



very  e f f i c i e n t  weapons t o  meet t h e  t a c t i c a l  needs of t h e  f i e l d  army. 

S ince  t h e  l ack  of p rogress  appeared t o  stem p r imar i l y  from a de- 

f i c i e n c y  i n  t h e  s t a t e  of t h e  a r t ,  and no t  n e c e s s a r i l y  from inade- 

qua t e  funding, he suggested t h a t  a  s tudy be  made t o  explore  new 

approaches t o  t h e  problem and t o  provide a  f i rm foundat ion f o r  

f u t u r e  d i r e c t i o n  of t h e  program. Severa l  months l a t e r ,  i n  October 

1955, t h e  A s s i s t a n t  Sec re t a ry  of Defense (R&D) commissioned a  j o i n t  
18 

Ad Hoc Group t o  review, s tudy ,  and analyze t h e  o v e r a l l  problem of 

t a c t i c a l  low-a l t i tude  a i r  defense a s  employed by combat f o r c e s  i n  

t h e  forward a r e a .  The o b j e c t i v e  of t h e  s tudy was t o  provide tech-  

n i c a l  guidance f o r  t h e  a t ta inment  of optimum weapon systems a t  t he  

e a r l i e s t  p r a c t i c a b l e  d a t e .  19 

( U )  The Ad Hoc s tudy r e p o r t ,  publ ished i n  J u l y  1956, contained 

a  comprehensive a n a l y s i s  of t h e  a i r  t h r e a t  t o  t h e  forward a r e a  and 

t h e  na tu re  of t h e  t echn ica l  problems involved i n  coping wi th  t h a t  

t h r e a t ,  t oge the r  w i t h  a  candid a p p r a i s a l  of t h e  Army's l i g h t  a n t i -  

a i r c r a f t  development program, a s  r ev i sed  i n  June 1956. I n  gene ra l ,  

t h e  f i nd ings  of t h e  s tudy confirmed t h a t  t h e  development of a  f u l l y  

e f f e c t i v e  forward a r e a  a i r  defense system posed an extremely d i f f i -  

c u l t  problem t h a t  could on ly  be  solved by a  bold,  new R&D approach. 

I n  view of t h e  l i m i t e d  improvements expected i n  convent ional  p r e -  

d i c t e d - f i r e  a r t i l l e r y  guns, guided m i s s i l e s  appeared t o  be t h e  most 

e f f e c t i v e  means of accomplishing t h e  o b j e c t i v e .  The r e p o r t  con- 

c luded,  however, t h a t  guided m i s s i l e s  f o r  t h e  forward a r e a  a i r  

defense  r o l e  "a re  not  now a v a i l a b l e ,  and no proposa ls  t h a t  have 

come t o  t h e  group ' s  a t t e n t i o n  j u s t i f y  t h e  b e l i e f  t h a t  such a  system 

could be in  t he  hands of t h e  F i e l d  Forces  be fo re  1965 .'120 

1 8 ~ e a d e d  by D r .  Bruce H.  Sage of t h e  C a l i f o r n i a  I n s t i t u t e  of 
Technology, and c o n s i s t i n g  of consu l t an t s  t o  t h e  Technical  Advisory 
Panels  on Ordnance, E l e c t r o n i c s ,  and Aeronaut ics .  

"DOD Rept RD 30214, J u l  1956, sub j  : Rept of t h e  Ad Hoc Gp on 
Low A l t  AA Sys,  pp. iii, v ,  v i .  RSIC, 

2 0 ~ b i d . ,  p. 36. 



(U) A t  t h a t  t ime ,  s i g n i f i c a n t  p r o g r e s s  had been made i n  t h e  

development of h i g h l y  s o p h i s t i c a t e d  guided m i s s i l e  sys tems f o r  t h e  

d e f e n s e  o f  l a r g e  a r e a s  a g a i n s t  a t t a c k  by medium- and h i g h - a l t i t u d e  

a i r c r a f t ,  21 b u t  major advancements i n  guidance technology would be 

r e q u i r e d  b e f o r e  under tak ing  t h e  d e s i g n  of such  a weapon f o r  t h e  

forward combat zone.  With t h e  deployment of e f f e c t i v e  medium- and 

h i g h - a l t i t u d e  a i r  d e f e n s e  weapons, such  a s  t h e  HAWK and N I K E  MAX, 

a n  i n c r e a s i n g  p r o p o r t i o n  of a t t a c k  a i r c r a f t  cou ld  be expec ted  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 .  These  weapons, l o c a t e d  t o  

t h e  r e a r  of t h e  forward a r e a s ,  would defend t h e  l a t t e r  from medium- 

and h i g h - a l t i t u d e  a t t a c k  by t h e i r  extended range ,  b u t  v i t a l  i n s t a l -  

l a t i o n s ,  f a c i l i t i e s ,  and t r o o p s  i n  t h e  immediate combat zone would 

be  v u l n e r a b l e  t o  l o w - a l t i t u d e  bombing and s t r a f i n g  a t t a c k  u n t i l  an  

e f f e c t i v e  l i g h t  a n t i a i r c r a f t  weapon cou ld  be  developed. I n  t h i s  

connec t ion ,  t h e  s t u d y  r e p o r t  no ted  t h a t  s e v e r a l  guided m i s s i l e  s y s -  

tems-the HAWK, i n  p a r t i c u l a r - w e r e  o r i g i n a l l y  conceived f o r  t h e  

forward a r e a ,  b u t  had subsequen t ly  a c q u i r e d  c h a r a c t e r i s t i c s  t h a t  

made them s u i t a b l e  f o r  t h e  d i v i s i o n  and c o r p s  a r e a s  o n l y .  
2 2 

(U) The problem h e r e  stemmed p r i m a r i l y  from t h e  s e v e r e  l i m i t a -  

t i o n s  imposed on equipment and p e r s o n n e l  i n  t h e  forward combat 

a r e a . 2 3  Unl ike  t h e  h i g h e r  a l t i t u d e  a i r  d e f e n s e  sys tems,  which 

must be l o c a t e d  o u t  of t h e  immediate combat zone because  o f  t h e i r  

2 1 ~ h e  N I K E  MAX was a l r e a d y  deployed a t  s t r a t e g i c  s i t e s  i n  t h e  
Uni ted S t a t e s  and Europe; t h e  improved N I K E  HERCULES system was i n  
t h e  e a r l y  s t a g e s  of p roduc t ion ;  and t h e  HAWK m i s s i l e  sys tem was 
be ing  developed f o r  u s e  a g a i n s t  a i r c r a f t  f l y i n g  a t  a l l  a l t i t u d e s  
up t o  30,000 f e e t .  

2 2 ~ 0 ~  Rept RD 30214, op. c i t . ,  pp. 1, 12 ,  36.  

2 3 ~ h e  s t u d y  r e p o r t  d e f i n e d  t h e  "forward a r e a "  a s  t h a t  p o r t i o n  
of t h e  b a t t l e f i e l d  i n v o l v i n g  r e g i m e n t a l  o r  b a t t a l i o n  combat teams. 
These would be l o c a t e d  i n  r e l a t i v e l y  i s o l a t e d  a r e a s ,  s u b j e c t  p r i -  
m a r i l y  t o  l o c a l  command and depending i n  a l a r g e  measure f o r  t h e i r  
d e f e n s e  a g a i n s t  a i r c r a f t  on m o b i l i t y  and o t h e r  p a s s i v e  measures.  
From t h e i r  l o c a t i o n ,  e a r l y  warning o f  t h e  approach o f  enemy a i r -  
c r a f t  beyond t h e  l i n e  of s i g h t  would be unusual .  - I b i d . ,  p. 3 .  



v u l n e r a b i l i t y  t o  enemy d e t e c t i o n  and counterac t ion ,  t h e  a n t i a i r -  

c r a f t  weapon f o r  t h e  forward a r e a  must have t h e  mobi l i ty ,  ruggedness,  

and r e l i a b i l i t y  t o  make it a  f l e x i b l e ,  i n t e g r a l  p a r t  of t h e  r a p i d l y  

moving combat team, r a t h e r  than a  necessary  but  unwieldy appendage. 

It must possess  s i m p l i c i t y  of ope ra t i on  and be capable  of r a p i d l y  

so lv ing  t h e  problems of t a r g e t  d e t e c t i o n ,  i d e n t i f i c a t i o n ,  t r ack ing ,  

and p r e d i c t i o n  wi th  a  l a p s e  of no more than a  few seconds between 

warning and f i r e .  I n  c o n t r a s t  t o  t h e  e l a b o r a t e  e l e c t r o n i c s  gear  

and communications network a t  t h e  more s t a t i o n a r y  r ea r - a r ea  a i r  

defense  i n s t a l l a t i o n s ,  t h e  f i r e  c o n t r o l  equipment f o r  t h e  forward 

a r e a  weapon must be small  enough f o r  mounting on a  t racked  v e h i c l e  

and s imple enough f o r  ope ra t i on  by a  very l i m i t e d  crew without  re- 

q u i r i n g  f requent  a t t e n t i o n  from t h i r d  o r  h igher  echelon maintenance. 

Moreover, t h e  g r e a t  premium upon l o g i s t i c s  i n  t h e  forward a r e a  

d i c t a t e d  t h a t  cons ide ra t i on  be given t o  t h e  development of a  defen-  

s i v e  weapon having more than a  s i n g l e  use;  i . e . ,  a  dua l  c a p a b i l i t y  

f o r  both ground-to-air  and ground-to-ground a c t i o n ,  such a s  t h a t  

incorpora ted  i n  t h e  s tandard  M42 DUSTER. 24 

(U) I n  t h e  l i g h t  of t h e  l o g i s t i c ,  t a c t i c a l ,  and economic 

c o n s t r a i n t s  of t h e  forward a r e a ,  t h e  s e l e c t i o n  of an optimum wea- 

pon meeting a l l  t h e  r e q u i s i t e  M C ' s  p resen ted  a  p a r t i c u l a r l y  

d i f f i c u l t  problem. I n  an a n a l y s i s  of t h e  r e l a t i v e  mer i t s  of guided 

m i s s i l e s  and p r e d i c t e d - f i r e  weapons, t h e  Ad Hoc Group def ined  t h e  

magnitude and n a t u r e  of t h e  problem a s  fol lows (emphasis added). 

A t  t h e  p re sen t  s t a t e  of knowledge, t h e  guided m i s s i l e  system 
a t  a  s i n g l e  weapon i n s t a l l a t i o n  w i l l  be s i g n i f i c a n t l y  more compli- 
ca ted  and w i l l  r e q u i r e  much more maintenance than w i l l  a  s i n g l e  
p r e d i c t e d - f i r e  weapon. The s e l e c t i o n  of guided missiles a s  t h e  
a n t i a i r c r a f t  weapon f o r  t h e  forward a r e a  must awai t  t h e i r  improve- 
ment i n  r e l i a b i l i t y ,  mobi l i ty  and s t a t e  of r ead ines s ,  a s  wel l  a s  
t h e  acceptance of somewhat more complicated devices  than a r e  
c u r r e n t l y  be l ieved  f e a s i b l e  t o  use i n  t h i s  a r e a .  

24 
(1) - I b i d . ,  pp. 5-6. (2) Also s e e  above, p. 5. -- 

15  



Pro jec t ed  improvements i n  pred ic ted-£  i r e  weapons w i l l  no t  r e -  
s u l t  i n  marked changes i n  t h e  p r o b a b i l i t y  of k i l l  pe r  round un le s s  
a,new approach t o  f i r e  c o n t r o l  i s  found. For t h e  per iod  of primary 
i n t e r e s t ,  between 1960 and 1970, it w i l l  probably be necessary  t o  
r e l y  on p r e d i c t e d - f i r e  weapons and t o  accept  lower p r o b a b i l i t i e s  of 
k i l l  than a r e  p r e s e n t l y  des i r ed .  However, i f  gun t r a i n i n g  and f i r e -  
c o n t r o l  equipment can be improved markedly i n  accuracy, it may be 
p o s s i b l e  t o  o b t a i n  reasonable  p r o b a b i l i t i e s  of k i l l  per  round. Such 
an advancement would reduce t h e  l o g i s t i c  requirements  a s  a  r e s u l t  of 
decreas ing  t h e  need f o r  f i r i n g  a  l a r g e  number of  rounds pe r  engage- 
ment. 

The t o t a l  equipment and ammunition r equ i r ed  t o  o b t a i n  t h e  same 
p r o b a b i l i t y  of k i l l  i s  probably much g r e a t e r  f o r  t h e  p r e d i c t e d - f i r e  
weapon than f o r  a  guided m i s s i l e .  However, t h e  amount of equipment 
t h a t  must func t ion  proper ly  i n  o rde r  f o r  a  s i n g l e  guided m i s s i l e  t o  
be e f f e c t i v e  i s  much g r e a t e r  than  f o r  a  s i n g l e  p r e d i c t e d - f i r e  mount. 
The complexity and cumbersomeness of component des ign  make it in-  
adv i sab l e  t o  i n i t i a t e  development of guided m i s s i l e s  f o r  t h e  forward 
a r e a  a t  t h e  Dresent t ime. However. i f  h i ah  h rob abilities of k i l l  - u .  

a r e  e s s e n t i a l ,  guided m i s s i l e s  appear t o  be t h e  most e f f e c t i v e  means 
of accomplishing t h e  o b j e c t i v e .  25 

(U) Based on t h e  foregoing  obse rva t ions  and a  survey of t h e  

s t a t e  of t h e  a r t ,  t h e  Group concluded t h a t  a  f u l l  s o l u t i o n  t o  t h e  

forward a r e a  a i r  defense  problem could n o t  be expected f o r  a t  l e a s t  

another  decade, and t h a t  some a spec t s  of  t h e  problem-part icular ly  

i n  t h e  e l e c t r o n i c s  f ie ld-might  r e q u i r e  a  much longer  per iod .  A 

study of t h e  i d e n t i f i c a t i o n  problem, f o r  example, revea led  t h a t  t h e  

development of s imple IFF ( I d e n t i f i c a t i o n ,  Fr iend  o r  Foe) equipment 

meeting requirements  of t h e  forward a r e a  approached t h e  impossible .  

S ince  an answer t o  t h e  problem was no t  i n  s i g h t ,  t h e  Group concluded 

t h a t  a  l e s s  than p e r f e c t  method, such a s  v i s u a l  i d e n t i f i c a t i o n ,  

should be considered f o r  t a c t i c a l  use pending f u r t h e r  s tudy.  Other 

problems revolved around t h e  design of equipment, such a s  computers 

and r a d a r s ,  t h a t  would meet a l l  t h e  r e q u i s i t e  M C ' S .  Some items were 

s a t i s f a c t o r y  from a l o g i s t i c a l  viewpoint but  f e l l  f a r  s h o r t  of meet- 

ing o t h e r  requirements .  
26 

2 5 ~ ~ ~  Rept RD 30214, op. c i t . ,  p. 6 .  

2 6 ~ b i d . ,  - pp. ix, 4 ,  25, 27, 35. 
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(U) The Ad Hoc Group found t h e  Army's l i g h t  a n t i a i r c r a f t  de- 

velopment program t o  be b a s i c a l l y  sound and worthy of cont inued 

suppor t ,  but  recommended c e r t a i n  changes i n  d i r e c t i o n  of t h e  Phase 

I1 and 111 e f f o r t .  Though somevhat s k e p t i c a l  of t h e  v a l u e  which an 

on-the-shelf  improvement f o r  t h e  DUSTER could have i f  an emergency 

were t o  a r i s e ,  it concluded t h a t  t h e  j u s t i f i c a t i o n  of t h e  Phase I 

(RADUSTER) a s  a t e c h n i c a l  fore runner  f o r  Phase 11 was s u f f i c i e n t  

t o  make it d e s i r a b l e .  

(U) S ince  guided m i s s i l e  systems f o r  t h e  forward a r e a  could 

n o t  be expected f o r  many yea r s ,  t h e  Group approved t h e  Army's p l an  

t o  s e l e c t  a p r e d i c t e d - f i r e  weapon f o r  Phase 11, wi th  t h e  p rov i s ion  

t h a t  a p o r t i o n  of t h e  e f f o r t  be devoted t o  a cont inu ing  a n a l y s i s  of 

t h e  system c h a r a c t e r i s t i c s  t o  a s s u r e  compa t ib i l i t y  w i th  m i l i t a r y  

requirements .  It a l s o  endorsed t h e  p o l i c i e s  and o b j e c t i v e s  s e t  

f o r t h  i n  t h e  r e v i s e d  Phase 111 plan ,  bu t  emphasized t h a t  t h e  f i n a l  

choice  between a p r e d i c t e d - f i r e  weapon and a guided m i s s i l e  should 

be delayed u n t i l  t h e  c h a r a c t e r i s t i c s  of both systems, o r  some com- 

promise between them, were e s t a b l i s h e d .  To t h a t  end, it recommended 

t h a t  t h e  Phase 111 e f f o r t  be d iv ided  i n  two independent p a r t s :  one 

d i r e c t e d  toward ob ta in ing  t h e  b e s t  p r e d i c t e d - f i r e  weapon t o  r e p l a c e  

t h e  Phase I1 VIGILANTE system, and t h e  o t h e r  toward t h e  a t ta inment  

of an optimum a n t i a i r c r a f t  guided m i s s i l e  system.27 With s p e c i f i c  

r e f e r ence  t o  t h e  l a t t e r ,  t h e  Ad Hoc Group warned: 

I n  t h e i r  p r e sen t  s t a t e  of development, guided m i s s i l e s  do no t  
appear t o  be  we l l - su i t ed  t o  general-purpose use  i n  a forward a r e a .  
Some cau t ion  should be exe rc i s ed  t o  avoid t h e  adopt ion of a guided- 
m i s s i l e  system t h a t  may n o t  s a t i s f y  f i e l d  requirements .  

. . . The technology a s soc i a t ed  w i th  t h e  guidance of m i s s i l e s  has 
no t  reached t h e  po in t  where t h e  development of a forward-area a n t i -  
a i r c r a f t  guided m i s s i l e  can be s u c c e s s f u l l y  undertaken. The r e -  
quirements f o r  a m i s s i l e  of t h i s  type  a r e  such t h a t ,  i f  it i s  t o  be 
succes s fu l ,  f u r t h e r  component development i s  necessary  i n  t h e  f i e l d s  

271bid.,  pp. i x ,  9-10, 35-36. 



e l e c t r o n i c s ,  i n f r a r e d  and even o p t i c a l  methods. It w i l l  only be 
a s  a r e s u l t  of such developmental e f f o r t s  t h a t  a guided m i s s i l e  
w i t h  t h e  r e q u i s i t e  ruggedness, e a se  of maintenance and handl ing 
r equ i r ed  f o r  t h e  forward a r e a  w i l l  be a v a i l a b l e .  28 

Requirement Es t ab l i shed  f o r  t h e  MAULER M i s s i l e  System 

& The events  lead ing  t o  r e v i s i o n  of t h e  dua l  Phase 111 

e f f o r t  and t h e  c r e a t i o n  of a formal requirement f o r  t h e  MAULER 

m i s s i l e  system began e a r l i e r  i n  1956, when t h e  Redstone Arsenal 

E D  l a b o r a t o r i e s  undertook a s tudy  t o  determine t h e  f e a s i b i l i t y  

of us ing  a pas s ive  homing i n f r a r e d  seeker  t o  so lve  t h e  low- 

f l y i n g  a i r c r a f t  problem. Prompted by a r ecen t  t echnologica l  

breakthrough i n  t h e  f i e l d  of h igh ly  s e n s i t i v e ,  long-wavelength 

i n f r a r e d  d e t e c t o r s ,  t h i s  exp lo ra to ry  s tudy  included l i t e r a t u r e  

surveys and experiments i n  atmospheric t ransmiss ion ,  background 

c l u t t e r ,  d e t e c t o r  des ign  c h a r a c t e r i s t i c s ,  o p t i c a l  m a t e r i a l s ,  and 

a i r c r a f t  r a d i a t i o n  i n t e n s i t i e s .  Based on t h i s  work, t h e  Arsenal  

recommended t h a t  cons ide ra t i on  be given t o  t h e  development of a 

l igh tweight  m i s s i l e  w i th  r ada r  guidance and a c q u i s i t i o n  f o r  use 

i n  t h e  forward a r e a  a i r  defense  r o l e ,  and t h a t  f u r t h e r  s t u d i e s  

be made i n  t h e  obvious growth a r e a s  such a s  t h e  des ign  of a 

hybrid seeker .  
2 9 

(b Although s e v e r a l  i n t e r f a c e  problems i n  t h e  i n f r a r e d  

seeker  des ign  were y e t  t o  be reso lved ,  t h e  Commanding General of 

CONARC f e l t  t h a t  such a m i s s i l e  could be developed and t h a t  it  

o f f e r e d  a g r e a t e r  p o s s i b i l i t y  of success  a g a i n s t  high-speed 

maneuvering a i r c r a f t  than  any gun-type weapon. He t h e r e f o r e  

suggested,  i n  March 1957, t h a t  t h e  dua l  Phase 111 e f f o r t  

advocated by t h e  Ad Hoc Group be r e v i s e d  t o  d e l e t e  any 

281bid.,  pp. 11-12. 

2 9 ~ O M ~  Rept, 9 Aug 61, sub j  : The Role of ARGMA In-House Labs 
i n  Army Programs (DOD Study P r o j  No. 97) ,  pp. 11-15, 11-16. 



requirement f o r  a p r e d i c t e d - f i r e  system. 30 

(1) A review of t h e  l i g h t  a n t i a i r c r a f t  development program 

i n  mid-19 57 con£ irmed t h a t  convent ional  gun- type weapons could. 

no t  be s u f f i c i e n t l y  improved t o  cope w i t h  t h e  t o t a l  a i r  t h r e a t  

envis ioned i n  t h e  1965-70 per iod .  The r e s u l t s  of  Phase I1 

s t u d i e s  revea led  t h a t  t h e  37-mm. VIGILANTE weapon would provide 

a major improvement over t h e  s tandard  M42 DUSTER and t h e  proposed 

(Phase I )  RADUSTER systems, i n  t h a t  it would i nc rease  t h e  volume 

of f i r e  i n  a given a i r  space and it would have a s u r v e i l l a n c e  

c a p a b i l i t y .  This  weapon, however, would f a l l  s h o r t  of o t h e r  

c r i t i c a l  requirements  of t h e  forward a r e a .  It would no t  provide 

an a l l -weather  c a p a b i l i t y ;  it would have a low h i t - a n d - k i l l  

p r o b a b i l i t y  a g a i n s t  t h e  type  t a r g e t s  expected; and t h e  p re s su re s  

generated by i t s  high r a t e  of f i r e  would r e q u i r e  an excess ive ly  

heavy c a r r i a g e  and c r e a t e  severe  l o g i s t i c  problems i n  maintenance 

and i n  ammunit ion resupply and hand1 ing. 

(v Firmly convinced t h a t  t h e s e  and o t h e r  l i m i t a t i o n s  i n  

gun-type weapons could never be completely e l imina ted ,  t h e  

Commanding General of CONARC concluded t h a t  a guided m i s s i l e  

system o f f e r e d  t h e  b e s t  oppor tun i ty  of p rovid ing  forward combat 

elements w i th  a high l e v e l  of  a i r  defense  a t  a minimum c o s t  i n  

ammunition expendi tures .  Re fe r r ing  t o  t h e  r ecen t  advancements 

i n  guidance technology, he expressed t h e  b e l i e f  t h a t  t h e  "cur ren t  

s t a t e - o f - t h e - a r t  w i l l  support  t h e  development of  an i n t e r im  

guided m i s s i l e  system a t  l e a s t  a s  e f f e c t i v e ,  i f  no t  more so ,  

b 

3 0 ~ t r ,  CG, CONARC, t o  CRD, DA, 7 Dec 56, subj :  Rept of  DOD Ad 
Hoc Gp on Low A l t  &I Sys; and L t r ,  same t o  same, 28 Mar 57, sub j :  
Recmn f o r  Chs t o  t h e  Army Fwd Area Lt  AA Dev Program. Both c i t e d  
i n  L t r ,  ATSWD-S 471 .94 /269(~ ) ,  CG, CONARC, t o  CRD, DA, 23 J u l  57, 
subj :  Revised Mat Rqrmt f o r  an A n t i a i r  GM Sys, Low-Alt, Fwd-Area, 
SPY '%AULER." MAULER P r o j e c t  Case F i l e s  (MPCF) , Bx 13-649, Records 
Holding Area (RHA) . 



than any e x i s t i n g  o r  developmental p r ed i c t ed  f i r e  weapon. 1131 

Accordingly, t h e  Army General S t a f f ,  on 10 J u l y  1957, i s sue4  a 

r e v i s i o n  t o  t h e  Combat Development Objec t ives  Guide (formerly 

Army Equipment Development Guide),  which c a l l e d  f o r  t h e  i n i t i a -  

t i o n  of r e sea rch  lead ing  t o  t h e  development of a " p r a c t i c a l  and 

economical s h o r t  range m i s s i l e  system w i t h  s u f f i c i e n t  r e l i a b i l i t y ,  

accuracy, s i m p l i c i t y ,  ruggedness,  and mobi l i ty  t o  ope ra t e  i n  

forward a r ea s  under t h e  most adverse combat cond i t i ons  . . . . 1132 

V) Two weeks l a t e r ,  t h e  Commanding General of CONARC e s t ab -  

l i s h e d  a formal m a t e r i e l  requirement f o r  an advanced, a l l -weather  

forward a r e a  guided m i s s i l e  system t o  be known a s  t h e  MAULER. 

Emphasizing t h e  urgent  need f o r  t h i s  Phase I11 weapon system, he 

reques ted  t h a t  i t s  development be acce l e r a t ed  t o  provide f o r  a 

concurrent  program w i t h  t h e  Phase I1 VIGILANTE, and t h a t  it  be 

made a v a i l a b l e  f o r  f i e l d  use by FY 1 9 6 3 . ~ ~  The r ev i sed  q u a l i -  

t a t i v e  ma te r i e l  requirement f o r  t h e  MAULER s t a t e d :  

t . . . A m a t e r i e l  requirement e x i s t s  f o r  a low a l t i t u d e ,  a l l p  
weather,  a i r  defense  guided m i s s i l e  system e f f e c t i v e  a g a i n s t  a l l  
aerodynamically supported and b a l l i s t i c  rocke t  (HONEST JOHN/ 
LITTLEJOHN type)  t a r g e t s  t o  s l a n t  ranges of a t  l e a s t  5,000 meters 
(10,000 meters d e s i r e d ) ,  a s e l f - p r o p e l l e d  system capable  o f :  de- 
t e c t  ing, acqui r ing ,  i den t i fy ing ,  and t r ack ing  a e r i a l  t a r g e t s ;  
computing and t r a n s m i t t i n g  pos i t i on ing  d a t a  t o  launchers;  being 
de l ive red  i n  Phase I of a i rbo rne  opera t ions  and employment i n  a 
secondary r o l e  of ground f i r e  support .  This  weapon w i l l  r e p l a c e  
t h e  RADUSTER (M-42 Improved) o r  t h e  VIGILANTE (37-mm Ga t l i ng  Gun 
under development) whichever is  c l a s s  i f  i ed  a s  s tandard  a t  t h e  

3111~ackground Informat ion f o r  Ma te r i e l  Requirements, I f  a t chd  
a s  I n c l  2 t o  L t r ,  ATSWD-S 471.94/269(8), CG, CONARC, t o  CRD, DA, 
23 J u l  57, subj :  Revised Mat Rqrmt f o r  an A n t i a i r  GM Sys, Low-Alt, 
Fwd-Ar,ea, SP, "MAULER." MPCF, Bx 13-649, RHA. 

3 2 ~ ~ O G ,  10 J u l  57, subpara 7 l 2 j ,  quoted i n  OTCM 37041, 2 Apr 
59. RSIC. 

3 3 ~ t r ,  ATSWD-S 471.94/269&), CG, CONARC, t o  CRD, DA, 23 J u l  
57, sub j :  Revised Mat Rqrmt f o r  an A n t i a i r  GM Sys, Low-Alt, Fwd- 
Area, SP, "MAULER." MPCF, Bx 1'3-649, RHA. 



t ime a guided m i s s i l e  system is  produced. 
3 4 

(e Meanwhile, i n  1955, t h e  Convair Div is ion  of t h e  General 

Dynamics Corporat ion had begun a p r i v a t e l y  f inanced s tudy of a 

very smal l ,  a l l -arms a n t i a i r c r a f t  m i s s i l e ,  us ing  i n f r a r e d  homing 

f o r  guidance. The proposed l igh tweight ,  manportable weapon- 

known a s  t h e  REDEYE and l a t e r  adopted a s  a companion t o  t he  

MAULER-was designed f o r  use a g a i n s t  low-flying,  support- type 

a i r c r a f t  i n  combat a r e a s  no t  adequately p ro t ec t ed  by organic  a i r  

defense elements.  Following an eva lua t ion  of t h e  proposed REDEYE 

guided m i s s i l e  system, i n  e a r l y  1957, CONARC recommended t h a t  it 

be developed a s  a replacement f o r  t h e  outmoded .50-ca l iber  

machine gun.35 The s e l f  -p rope l led  MAULER and t h e  shoulder-£ i r e d  

REDEYE m i s s i l e  systems thus represen ted  t h e  proposed s o l u t i o n  t o  

t h e  forward a r ea ,  l ow-a l t i t ude  a i r  defense problem, t h e  former t o  

engage 1,000-knot t a r g e t s  a t  a l t i t u d e s  up t o  10,000 f e e t  and t h e  

l a t t e r  0-to-600 knot t a r g e t s  a t  a l t i t u d e s  of l e s s  than 9,000 

f e e t .  
3 6 

3 4 ~ ~ ~ ~ ,  10 J u l  57, subpara 737b(3),  a s  r ev i sed  by CONARC l t r  
( I b i d . ) ,  - quoted i n  OTCM 37041, 2 Apr 59. RSIC. 

35(1) AOMC Rept, 9 Aug 61, sub j  : Role of ARGMA In-House Labs 
i n  Army Programs (DOD Study P r o j  No. 97) ,  p. 11-14. (2)  REDEYE 
M s l  Sys P lan ,  ARGMA MSP-8, 15 Feb 60, pp. A - 1 ,  B - 1 ,  B-6. 

3 6 
(1)  m a ,  p. B-3. (2)  OTCM 37041, 2 Apr 59. RSIC. 
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CHAPTER I1 

(4 THE FEASIBILITY STUDY PROGRAM (U) 

(U) The supposedly high p r i o r i t y  MAULER study program g o t  o f f  

t o  a be l a t ed ,  low p r i o r i t y  s t a r t  i n  t he  l a t t e r  ha l f  of FY 1958. 

The Chief of Ordnance had s e n t  OCRD a proposed p lan  and schedule  

f o r  t h e  i n i t i a t i o n  of t h e  s tudy phase a s  e a r l y  a s  March 1957. Yet 

a u t h o r i t y  and funds t o  implement t h e  program were n o t  forthcoming 

u n t i l  18 October 1957, and it was l a t e  November before  t h e  d i r e c -  
1 t i v e  reached t h e  a c t i o n  agency. By t h a t  t ime, t h e  f i r s t  d a t e  

s p e c i f i e d  i n  t h e  schedule  had a l r eady  been exceeded by s e v e r a l  

months and it was apparent  t h a t  a l l  of t h e  d a t e s  l i s t e d  would 

have t o  be changed. The Chief of Ordnance emphasized, however, 

t h a t  such changes "must be kept  t o  a minimum i n  view of t h e  urgent  

need f o r  t h e  sub jec t  weapon system. ,I2 

Austere  Approach t o  an Ambitious Object ive 

( U )  The c r i t i c a l  need f o r  a f u l l y  e f f e c t i v e  low-a l t i tude  a i r  

defense  system had long s i n c e  been recognized.  Moreover, t h e  

Of f i ce ,  Sec re t a ry  of Defense (OSD) and t h e  Army General S t a f f  had 

been f u l l y  appr i sed  of t h e  complex problems involved i n  t h e  design 

of such a weapon. Yet t h e  MAULER gu ide l ines  handed down from t h e  

Pentagon were c l e a r l y  based upon budgetary cons ide ra t i ons  r a t h e r  

than m i l i t a r y  neces s i t y .  The problem here  d i d  no t  stem from a 

l ack  of app rec i a t i on  of t h e  m i l i t a r y  need a s  such, but  r a t h e r  from 

'(1) DF, CRD/C 11048, CRD, DA, to CofOrd, 18 Oct 57, subj :  
MAULER Program. (2) L t r ,  0017s-12816, CofOrd t o  CG, RSA, 22 Nov 
57, sub j :  same. Both i n  MPCF, Bx 13-649, RHA. 
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t h e  A d m i n i s t r a t i o n ' s  pars imonious  d e f e n s e  spending phi losophy.  

The r e s u l t  was a s e v e r e  s h o r t a g e  of Army R&D fund$%and hence t h e  
w 

a b s o l u t e  n e c e s s i t y  of g e t t i n g  t h e  most o u t  of every  d o l l a r .  I n  

t h e  long run ,  however, t h i s  d o l l a r - s t r e t c h i n g  ( 'More Bang f o r  a 

Buck") approach proved t o  be  more w a s t e f u l  t h a n  f r u g a l ,  mainly 

because  t h e  Army t r i e d  t o  suppor t  t o o  many programs w i t h  t o o  few 

d o l l a r s .  3 

&J I n  J u l y  1957, it w i l l  be r e c a l l e d ,  t h e  Commanding General  

of CONARC had e s t a b l i s h e d  a formal  m a t e r i e l  requirement  f o r  t h e  

MAULER weapon system and urged t h a t  i t s  development be a c c e l e r a t e d  

t o  p r o v i d e  f o r  t r o o p  d e l i v e r y  by FY 1963. However, t h e  Chief  of 

Research and Development dec ided  t h a t  adequa te  funds  would n o t  be 

a v a i l a b l e  t o  s u p p o r t  a f u l l - f l e d g e d  program, and asked CONARC t o  

recommend a c o u r s e  of a c t i o n  based on l i m i t e d  funding.4  The 

CONARC Commander, i n  September 1957, submi t t ed  a s e t  of g u i d e l i n e s  

f o r  an  a u s t e r e  program a s  a p r a c t i c a l ,  low-budget s o l u t i o n  t o  an 

e a r l y  MAULER c a p a b i l i t y .  While emphasizing t h e  u r g e n t  need f o r  a 

f u l l y  e f f e c t i v e  a i r  de fense  system, h e  agreed  t h a t  a reduced 

c a p a b i l i t y  would be a c c e p t a b l e  a s  an  i n t e r i m  system i f  t h e  optimum 

requ i rements  o p e r a t e d  t o  d e l a y  t h e  a v a i l a b i l i t y  of t h e  MAULER 

weapon. A s e p a r a t e  b u t  a u s t e r e  MAULER guided m i s s i l e  program, he 

s a i d ,  would n o t  be c o m p e t i t i v e  w i t h  t h e  (Phase  11) VIGILANTE 

system, bu t  r a t h e r  a t i m e l y  e f f o r t  t o  develop a s u b s t a n t i a l l y  

more e f f e c t i v e  sys tem w i t h  growth p o t e n t i a l  f o r  f u t u r e  a p p l i c a t i o n .  

& The a u s t e r e  approach sugges ted  f o r  t h e  MAULER s t u d y  phase  

3~~ J .  H. H i n r i c h s ,  who became t h e  Chief  of Ordnance i n  e a r l y  
1958, focused a t t e n t i o n  on t h e  f a l l a c y  of such  a p r a c t i c e  i n  a 
memorandum t o  t h e  Deputy Chief  o f  S t a f f  f o r  L o g i s t i c s  i n  May 1959. 
See  q u o t a t i o n  from t h e  memorandum, p .  153.  - 

41st Ind ,  CRDIC 3980, CRD, DA, t o  CG,  CONARC, 5 J u l  57, on 
L t r ,  CG, CONARC, t o  CRD, DA, 28 Mar 57, s u b j :  Recmn f o r  Chs t o  t h e  
Army Fwd Area L t  AA Dev Program. C i t e d  i n  L t r ,  ATDEV-4 471.941393, 
CG, CONARC, t o  CRD, DA, 27 Sep 57, s u b j :  MAULER Program. MPCF, Bx 
13-649, RHA. 



leaned heavi ly  on t h e  use of components developed i n  o the r  programs 

o r  o the r  s e rv i ces .  In  t he  armament a r ea ,  f o r  example, t h e  shor tage  

of funds d i c t a t e d  t h a t  t h e  Army use a  ready-developed a i r - t o - a i r  

m i s s i l e  seeker  which appeared t o  have nea r ly  d i r e c t  a p p l i c a t i o n  t o  
5  t he  MAULER requirement.  The v e h i c l e  f o r  t he  weapon was not  ex- 

pected t o  present  a  funding problem, s i n c e  new development would 

not  be necessary.  S p e c i f i c a l l y ,  t h e  "basic  mount should be a  

s e l f -p rope l l ed  l i g h t l y  armored veh ic l e  s e l e c t e d  from those of t h e  

s tandard o r  approaching the  s tandard c l a s s i f i c a t i o n . "  By f a r  t he  

most d i f f i c u l t  problem t o  be resolved was t h a t  of t a r g e t  acqu i s i -  

t i o n .  The CONARC Commander pointed out  t h a t  t h i s  problem "has 

e x i s t e d  without  s o l u t i o n  through a l l  low-a l t i tude  weapons systems 

t o  da te , "  and f u r t h e r ,  t h a t  a  " t a r g e t  a c q u i s i t i o n  method must be 

developed a s  a  p a r t  of VIGILANTE, o r  it  cannot be a  s a t i s f a c t o r y  

weapon." He indica ted  t h a t  a  s o l u t i o n  t o  t he  t a r g e t  a c q u i s i t i o n  

func t ion  i n  t h e  VIGILANTE would be equa l ly  app l i cab le  t o  MAULER. 

Beyond t h a t ,  t he  only guidance p ro f f e red  was t h a t  t h e  s o l u t i o n  

probably would no t  be found i n  on-mount devices ,  bu t  would more 

l i k e l y  be found i n  t he  organiza t ion  of a l l  d a t a  sources w i th in  a  

b a t t a l i o n  t o  al low instantaneous shar ing  of t a r g e t  information. 
6  

Technical Reauirements 

(p) Pursuant t o  program guidance rece ived  from OCO i n  l a t e  

November 1957, and in-house s t u d i e s  completed e a r l i e r  i n  t he  year ,  

t h e  Redstone Arsenal R&D Div is ion  developed a  s e t  of t e n t a t i v e  

5(@? According t o  t h e  CONARC r e p o r t ,  a  number of a i r - t o - a i r  
mi s s i l e s  had been succes s fu l ly  launched from t h e  ground and sh ip-  
board aga ins t  low-flying a i r c r a f t .  It c i t e d  a  s e r i e s  of shipboard 
f i r i n g s  conducted some 4  yea r s  e a r l i e r ,  i n  which 10 out  of 12 
SPARROW I11 m i s s i l e s  succes s fu l ly  i n t e rcep ted  a  t a r g e t  drone a t  
500 f e e t .  

6 ~ t r ,  ATDEV-4 471.941393, t o  CRD, DA, 27 Sep 57, subj :  MAULER 
Program. MPCF, Bx 13-649, RHA. 



t e chn ica l  requirements f o r  use i n  t h e  MAULER des ign  compet it ion 

and pre l iminary  des ign  s t u d i e s .  Cons is t ing  e s s e n t i a l l y  of a  

d e t a i l e d  t echn ica l  d e s c r i p t i o n  of t h e  q u a l i t a t i v e  ma te r i e l  

requirement e s t a b l i s h e d  i n  J u l y  1957, t h i s  i n t e r im  s ta tement  of 

weapon system c h a r a c t e r i s t i c s  was intended t o  provide t h e  s tudy 

c o n t r a c t o r s  broad guidance f o r  t h e  p repa ra t i on  of system concept 

p roposa ls .  A t  t h i s  e a r l y  s t a g e  i n  a  development program, t h e  

t echn ica l  requirements must n e c e s s a r i l y  be based on u n o f f i c i a l  

m i l i t a r y  c h a r a c t e r i s t i c s  (MC Is) and a r e  gene ra l l y  s u b j e c t  t o  major 

changes a f t e r  review of i n i t i a l  des ign  s t u d i e s .  I n  t h e  c a s e  of  

t h e  MAULER, however, t h e  t e n t a t i v e  t echn ica l  requirements  (TR) 

publ ished i n  February 1958 were p r a c t i c a l l y  i d e n t i c a l  t o  t he  

formal M C 1 s  l a t e r  approved by CONARC and OCRD. The major changes 

incorporated i n  t h e  formal M C ' s  were these :  t h e  minimum t a r g e t  
2  2  r ada r  c r o s s  s e c t i o n  decreased from 1.0 meter t o  0 . 1  meter; t h e  

t a r g e t  maneuver s p e c i f i c a t i o n  increased  from 3G t o  6G; and 

requirements added f o r  an a l e r t l a l a r m  system and a  maximum m i s s i l e  

r e load  time of 1 minute. 7  

The MAULER MC's s p e c i f i e d  a  requirement f o r  an advanced, 

a l l -weather ,  s e l f -p rope l l ed  guided m i s s i l e  system capable  of 

counter ing  t h e  t o t a l  a i r  t h r e a t  t o  forward combat elements and 

c r i t i c a l  i n s t a l l a t i o n s  of t h e  f i e l d  army. S p e c i f i c a l l y ,  t h e  

weapon system was t o  be designed f o r  e f f e c t i v e  ope ra t i on  a g a i n s t  

t a c t i c a l  a i r c r a f t  ( bo th  p i l o t e d  and p i l o t l e s s ) ,  l i g h t  a v i a t i o n  of 

both f ixed-  and rotary-wing type,  drones,  m i s s i l e s ,  and rocke t s  

(of t h e  HONEST JOHN/LITTLEJOHN type) w i t h  a  minimum rada r  c r o s s  
2  2  

s e c t i o n  of 0 .1  meter ( t e n t a t i v e  TRY 1.0 meter) and ope ra t i ona l  

(1) "Technical Requirements f o r  a  Pre l iminary  Design Study 
of MAULER System," R&D Div, RSA, 3  Feb 58. (2) L t r ,  ATDEV-4 400. 
114/40, CG, CONARC, t o  CRD, DAY 11 J u l  58, sub j :  USCONARC Apprd 
MC1s f o r  MAULER. Both i n  MPCF, Bx 13-649, RHA. (3) OTCM 37041, 
2  Apr 59, sub j :  P ro j  516-04-010 (TU1-3072) MAULER - Estb  of P r o j  
& M C ' S  f o r .  RSIC. 



c a p a b i l i t i e s  a s  fol lows:  

Speeds. A l l  speeds up t o  1,000 knots ,  r equ i r ed .  

A l t i t u d e .  A l l  a l t i t u d e s  up t o  10,000 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 l l  s l a n t  ranges up t o  5,000 meters 
requi red ;  10,000 meters des i r ed .  

Targe t  Maneuver. While execut ing maximum maneuver a t  t h e  
s p e c i f i e d  a l t i t u d e s  and ranges,  w i th  no l e s s  than 6G maneuver 
( t e n t a t i v e  TR, 3G) a t  a l l  a l t i t u d e s  i nd i ca t ed .  

The e f f e c t i v e n e s s  o r  accuracy of t h e  system a g a i n s t  t h e  s p e c i f i e d  

t a r g e t s  was t o  be such a s  t o  achieve a  s i n g l e  engagement "K" k i l l  

p r o b a b i l i t y  of 0 .5  ( requi red)  and a  s i n g l e  sho t  "K" k i l l  p robabi l -  

i t y  of 0 .6  (des i r ed ) .  Guided m i s s i l e s  of t h e  pas s ive  homing type  

were p r e f e r r e d ,  but cons ide ra t i on  would be given t o  any new 

techniques o r  r evo lu t iona ry  d i s cove r i e s  i n  t h e  f i e l d  of a i r  

defense.  

(@I The s i z e  and weight of a l l  major components were t o  be 

t h e  minimum c o n s i s t e n t  wi th  r equ i r ed  system e f f e c t i v e n e s s  and 

intended employment. The c a r r i a g e  was t o  be a  mobile, l i gh twe igh t ,  

l i g h t l y  armored, s tandard  o r  quasi-s tandard v e h i c l e  capable  of 

t r a n s p o r t i n g  t h e  crew and towing a  l igh tweight  ammunition t r a i l e r .  

I t s  weight,  including armament, was no t  t o  exceed t h a t  imposed by 

Phase I a i rbo rne  ope ra t i ons .  A m i s s i l e  weight of no more than  50 

pounds was des i r ed ,  but  i n  no ca se  was it t o  exceed t h e  handl ing 

capab i l  it  i e s  of one man. 

r) I n  a d d i t i o n  t o  i t s  primary a i r  defense r o l e ,  t h e  MAULER 

weapon system would be used i n  a  secondary r o l e  t o  provide ground 

f i r e  suppor t ,  inc lud ing  an a n t i t a n k  c a p a b i l i t y .  The l a t t e r  r o l e ,  

however, was no t  t o  degrade t h e  system's  a i r  defense  c a p a b i l i t i e s .  

Among o t h e r  r equ i r ed  o p e r a t i o n a l  c a p a b i l i t i e s  were these :  

Cross-country mobi l i ty  equa l  t o  t h a t  of d i v i s i o n a l  combat 
v e h i c l e s .  

Maintenance i n  a  s t a t e  of continuous b a t t l e  r ead ines s  f o r  a 



minimum of 20 hours per  day. 

Targe t  d e t e c t  ion, 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  whi le  on 
t h e  move and launching m i s s i l e s  w i th in  5  seconds a f t e r  s topping.  
(Mis s i l e  launching whi le  on t h e  move h ighly  d e s i r a b l e . )  

Warm-up time from a  co ld  s t a r t  no t  t o  exceed 2  minutes;  
m i s s i l e  r e load  time between engagements n o t  t o  exceed 1 minute. 

Equal e f f e c t i v e n e s s  throughout a  360-degree f i e l d  of f i r e .  

A r a d i a l  dead a r e a  of 500 meters s l a n t  range r equ i r ed ;  250 
meters s l a n t  range d e s i r e d .  

A method of t a r g e t  a c q u i s i t i o n  ( a l a r m l a l e r t  system) t o  permit 
ins tan taneous  sha r ing  of t a r g e t  informat ion by a l l  MAULER f i r e  
u n i t s  a t  b a t t a l i o n ,  b a t t e r y ,  o r  p la toon  l e v e l .  

An ope ra t i ng  crew of no t  more than one man t o  conduct a  
s i n g l e  engagement. 

A s imple a l t e r n a t e  means of launching m i s s i l e s  i n  t h e  event  
of  f a i l u r e  of t h e  primary f i r e  c o n t r o l  system. 

An on-car r iage  power source  s e p a r a t e  from the  v e h i c l e  engine,  
w i t h  p rov i s ion  f o r  emergency use of t h e  l a t t e r .  

0 E f f e c t i v e  ope ra t i on  between t h e  temperatures  of -40 and 
0 +I25 F. over sus t a ined  per iods .  

S u f f i c i e n t  ruggedness t o  permit t r a n s p o r t  of complete system 
wi thout  damage over unimproved roads and f i e l d  t e r r a i n ;  i n  Phase I 
of an a i rbo rne  ope ra t i on ;  by r a i l  and s h i p ;  and by landing c r a f t  
i n  amphibious ope ra t i ons .  The system was a l s o  t o  have a  shal low 
fo rd ing  c a p a b i l i t y  equal  t o  t h a t  r equ i r ed  f o r  t anks .  

V) I n  t h e  ca se  of competing c h a r a c t e r i s t i c s ,  t h e  developer  

was t o  g ive  p r i o r i t y  i n  t h i s  o rde r :  system e f f e c t i v e n e s s  (accuracy,  

l e t h a l i t y ,  r e l i a b i l i t y ,  and immunity t o  e l e c t r o n i c  countermeasures),  

range and a l t i t u d e ,  mobi l i ty ,  s a f e t y ,  and m a i n t a i n a b i l i t y .  8  

*.: 

MAULER Des ign Competit ion 

(U) During a  j o i n t  Ordnance-CONARC conference he ld  a t  Redstone 

Arsenal  on 3  February 1958, r e p r e s e n t a t i v e s  of 98 i n d u s t r i a l  f i rms  

and non-prof i t  r e sea rch  o rgan iza t ions  were b r i e f e d  on t h e  MAULER 

8 0 T ~ ~  37041, 2  Apr 59. RSIC. 



t e chn ica l  requirements  and inv i t ed  t o  submit system concept pro-  

posa l s  f o r  a  6-month pre l iminary  design s t u d y S 9  The s ta tement  of 

t e chn ica l  requirements handed ou t  t o  t h e  prospec t ive  c o n t r a c t o r s  

s t a t e d  t h a t  t h e  s p e c i f i c  purpose of t h e  t a s k  was t o  determine 

a  system which would provide t h e  r e q u i s i t e  p r o t e c t i o n  from t h e  

a n t i c i p a t e d  t h r e a t .  It emphasized, however, t h a t  it was "more 

important t o  have a  system a v a i l a b l e  w i th  growth p o t e n t i a l ,  by 

t h e  r equ i r ed  1963 da t e ,  r a t h e r  than t o  de l ay  development and 

product ion of a  system p a s t  t h i s  d a t e  i n  o rde r  t o  f u l l y  meet a l l  

of t h e  ope ra t i ona l  requirements .  1110 

(U) The Redstone Arsenal  R&D Div is ion  rece ived  a  t o t a l  of 32 

proposals  by t h e  s p e c i f i e d  dead l ine ,  24 March 1958 .I1 Shor t l y  

t h e r e a f t e r ,  on 1 A p r i l  1958, t h e  Arsena l ' s  t e c h n i c a l  missions and 

ope ra t i ng  d i v i s i o n s  were t r a n s f e r r e d  t o  t h e  newly formed Army 

Rocket & Guided M i s s i l e  Agency (ARGMA), a  subord ina te  element of 

t h e  Army Ordnance M i s s i l e  Command (AOMC) which had been e s t a b l i s h e d  

a t  t h e  i n s t a l l a t i o n  on 31 March 1958.12 This  r eo rgan iza t ion  had 

l i t t l e  o r  no impact on t h e  execut ion of ass igned R&D p r o j e c t s ,  

s i n c e  t he  mission d i v i s i o n s  were t r a n s f e r r e d  i n t a c t  w i t h  no change 

i n  personnel ,  i n t e r n a l  s t r u c t u r e ,  o t  phys i ca l  loca t ion .13  As f a r  

as  t h e  MAULER program was concerned, it simply meant t h a t  a c t i o n s  

r e q u i r i n g  approval  by h igher  a u t h o r i t y ,  such a s  t h e  s e l e c t i o n  of 

s tudy c o n t r a c t o r s ,  would have t o  pass  through another  l i n k  i n  t h e  

'(1) ARGMA Diary,  1 Apr - 30 Jun  58, p.  96. (2) MAULER 
CWSP-2, ARGMA, 30 J a n  59, p. 1. 

101, Technical  Requirements f o r  a  Pre l iminary  Design Study of 
MAULER System," R&D Div, RSA, 3  Feb 58. MPCF, Bx 13-649, RHA. 

"ARGMA Diary,  1 Apr - 30 Jun 58, p.  96. 

12(1)  DA GO 12, 28 Mar 58. (2) OrdCorps Order 6-58, 31 Mar 
58. (3) AOMC GO 6,  1 Apr 58. 

1 3 ~ h e  mission elements ass igned t o  ARGMA were t h e  R&D, Indus- 
t r i a l ,  and F i e l d  Se rv i ce  Div is ions  and t h e  Ordnance M i s s i l e  Labora- 
t o r i e s .  For a  background summary of t h e  r eo rgan iza t ion ,  see ARGMA 
H i s t  Sum, 1 Apr - 30 Jun  58, pp. 11-21. 



cha in  of command; i . e . ,  through AOMC Headquarters t o  t h e  Chief of 

Ordnance. 

(U) To secu re  t h e  b e s t  p o s s i b l e  s o l u t i o n  t o  t h e  ma te r i e l  

requirement,  s u f f i c i e n t  FY 1958 funds had been provided f o r  

p re l iminary  des ign  s t u d i e s  of t h e  four  most promising MAULER 

proposa ls .  Following a  d e t a i l e d  a n a l y s i s  of t h e  32 proposa ls ,  an 

ARGMA t echn ica l  committee and a  panel  of consu l t an t s  a t  t h e  Of f i ce  

of Ordnance Research, Duke Univers i ty ,  recommended f o r  f u r t h e r  

des ign  s tudy t h e  system concepts  proposed by t h e  Sperry Gyroscope 

Company, General E l e c t r i c  Company, Mart in  Company, and Convair 

Div is ion  of General Dynamics Corporat ion.  An ARGMA execut ive  

committee and t h e  Commanding General of AOMC promptly concurred i n  

t h i s  s e l e c t i o n ,  and OCRD approved t h e  award of s tudy  c o n t r a c t s  

fol lowing a  MAULER p r e s e n t a t i o n  a t  t h e  Pentagon on 23 May 1958. 

Each of t h e  four  companies rece ived  a  6-month, $50,000 des ign  

s tudy  c o n t r a c t  on 1 June  1958. 
14  

(U) Despi te  t h e  de l ay  i n  r e c e i p t  of a u t h o r i z a t i o n  f o r  t h e  

MAULER s tudy  program, t h e  ope ra t i ona l  a v a i l a b i l i t y  d a t e  o r i g i n a l l y  

s e t  by CONARC (FY 1963) was s t i l l  v a l i d .  The f i n a l  dec i s ion  t o  

proceed wi th  development, however, would hinge on t h e  outcome of 

t h e  pre l iminary  des ign  s t u d i e s  which were no t  due u n t i l  1 December 

1958. A t  t h a t  t ime, t h e  proposed system des igns  would be evalu-  

a t e d  on t h e  b a s i s  of t h e i r  c a p a b i l i t y  t o  f u l f i l l  u se r  requirements 

w i t h i n  t h e  s p e c i f i e d  time frame. Another important f a c t o r  t o  be 

considered i n  t h e  eva lua t ion  was t h e  es t imated  development c o s t .  

It was a l r eady  p a i n f u l l y  apparent  t h a t  R&D funds would be extremely 

l i m i t e d ,  and so  f a r ,  t h e r e  was no assurance t h a t  FY 1959 funds 

would be a v a i l a b l e  i n  any amount. 

&# Ref l ec t i ng  a  sense  of deep concern over t h e  u n c e r t a i n t i e s  

14(1) MAULER CWSP-2, ARGMA, 30 J a n  59, pp. 2, 7 .  (2) TT, 
ARGMA Comdr t o  CofOrd, 11 Apr 58. MPCF, Bx 11-14, RHA. 



surrounding t h e  f u t u r e  of t he  MAULER program, t h e  CONARC Commander, 

i n  J u l y  1958, recommended approval of t he  MC'S  f o r  t he  weapon sys-  

tem and urged t h a t  a  f u l l  s c a l e ,  high p r i o r i t y  development program 

be i n i t i a t e d  upon conclusion of t he  design s tudy phase. He pointed 

out  t h a t  " s u f f i c i e n t  t echn ica l  evidence now e x i s t s  t o  i n d i c a t e  con- 

c l u s i v e l y  t h a t  t h e  a t ta inment  of t h e  requi red  c a p a b i l i t i e s  . . . i s  

f e a s i b l e , ' '  and t h a t  t he  MAULER weapon was urgent ly  needed t o  f i l l  a  

c r i t i c a l  gap i n  t h e  f i e l d  army a i r  defense.') No doubt con t r ibu t ing  

t o  t he  sense of urgency was the  dec i s ion ,  i n  February 1958, t o  t e r -  

minate a l l  work on the  RADUSTER system, which was t o  have been 

developed a s  an on-the-shelf  item f o r  emergency use.16 As a  r e s u l t  

of t h i s  change i n  t h e  Army's l i g h t  a n t i a i r c r a f t  program, t h e  f i e l d  

army would have t o  r e l y  on the  M42 40-mm. gun (DUSTER) u n t i l  t he  

in te r im 37-mm. VIGILANTE system became a v a i l a b l e .  Hopefully,  t he  

advanced MAULER weapon system would be a v a i l a b l e  t o  r ep l ace  both 

t h e  DUSTER and the  VIGILANTE i n  FY 1963. 

Evaluat ion of Contractor  Proposals  

(U) The four  con t r ac to r s  de l ive red  t h e i r  s tudy r e p o r t s  t o  

ARGMA on 1 December 1958. The most promising system concept would 

be recommended f o r  development by the  ARGMA Se lec t ion  Board, con- 

s i s t i n g  of BG John G.  Shinkle ,  ARGMA Commander (chairman); COL H. 

N. Brownson, Chief ,  Control  Off ice ;  and COL T. E .  Wood, D i rec to r ,  

Ordnance Miss i l e  Labora tor ies .  To provide the  Se l ec t ion  Board wi th  

da t a  on which t o  base a  f i n a l  dec i s ion ,  COL M. R. Co l l i n s ,  J r . ,  

Chief of t h e  R&D Div is ion ,  had e s t ab l i shed  a  Technical  Evaluat ion 

Committee, an Operations and Effec t iveness  Committee, and an 

L t r ,  ATDEV-4 400.114/40, CG,  CONARC, t o  CRD, DA, 11 J u ~  58, 
subj :  USCONARC Apprd MC's f o r  MAULER. MPCF, Bx 11-14, RHA. 

16 
MAULER Presen ta t ion  t o  S t a f f  Members of t he  House Armed 

Serv ices  Committee, 17-20 Oct 60. 



Indus t r iaL Survey Team. The members of t h e  two committees were 

ou ts tanding  s c i e n t i s t s  and engineers  s e l e c t e d  from prominent 

cb l l eges  and u n i v e r s i t i e s ,  and none of them was a s soc i a t ed  wi th  

e i t h e r  t h e  Department of t h e  Army o r  t h e  c o n t r a c t o r s .  The Indus- 

t r i a l  Survey Team was composed of personnel  from ARGMA's t h r e e  

mission d i v i s i o n s .  

(U) The Technical  Committee, headed by D r .  L. E .  G r i n t e r ,  

Un ive r s i t y  of F l o r i d a ,  was t o  conduct a  d e t a i l e d  t echn ica l  evalu-  

a t i o n  of t h e  major components of t h e  proposed system concepts ,  

d e t e r m k e  t h e i r  r e l a t i v e  o rde r  of  mer i t ,  and recommend one f o r  

development. The Operat ions & Effec t iveness  Committee, headed by 

D r .  Lawrence H. O'Nei l l ,  Columbia Univers i ty ,  was t o  determine t h e  

r e l a t i v e  o rde r  of mer i t  of t h e  proposed system concepts based upon 

an eva lua t ion  of t h e i r  o v e r a l l  c a p a b i l i t y  t o  f u l f i l l  t h e  opera-  

t i o n a l  requirements .  The I n d u s t r i a l  Survey Team was t o  conduct 

a  survey of t h e  c o n t r a c t o r s '  f a c i l i t i e s  and e s t a b l i s h  t h e  r e l a t i v e  

c a p a b i l i t y  of each t o  undertake development and product ion of t h e  

WLER system. I n  a d d i t i o n  t o  t h e s e  groups, Colonel C o l l i n s  

appointed a  pane l  of consu l t an t s  from t h e  fol lowing o rgan iza t ions  

t o  provide advice  and a s s i s t a n c e  i n  t h e i r  s p e c i a l i z e d  f i e l d s  of 

i n t e r e s t :  

Headquarters,  CONARC 
U.  S. Army A i r  Defense Board, F o r t  B l i s s ,  Texas 
U .  S. Army A i r  Defense School, F o r t  B l i s s ,  Texas 
Ordnance Tank-Automotive Command 
Diamond Ordnance Fuze Labora tor ies  
Frankford Arsenal  
P i ca t i nny  Arsenal  
B a l l i s t i c  Research Labora tor ies ,  Aberdeen Proving Ground 
Human Engineering Labora tor ies ,  Aberdeen Proving Ground 
R&D Div is ion ,  ARGMA 
Ordnance M i s s i l e  Labora tor ies ,  ARGMA 

17(1)  MAULER Eval Br i e f ing  f o r  ARGMA Comdr, 12 Nov 58. (2) 
DF, C m t  1, Chf, E&D Div, t o  ARGMA Comdr, 24 Oct 58, sub j :  MAULER 
Eval;  & C m t  2, ARGMA Comdr t o  Chf, U D  Div, 24 Nov 58. (3) Rept, 
MAULER Eval,  3-23 Dec 58. A l l  i n  MPCF, Bx 13-649, RHA. 



(U) Having begun t h e i r  a p p r a i s a l  of t he  c o n t r a c t o r s '  f a c i l i -  

t i e s  i n  November, members of t h e  I n d u s t r i a l  Survey Team presented 

t h e i r  r e p o r t  t o  t he  Se l ec t ion  Board on 2 2  December 1958. The two 

committees began t h e i r  eva lua t ion  fol lowing p re sen ta t ions  by t h e  

r e spec t ive  con t r ac to r s  during t h e  period 3-5 December. The f i n d -  

ings and recommendations of t he  Technical Committee, presented t o  

t h e  Se l ec t ion  Board on 22 December, served a s  t he  a u t h o r i t a t i v e  
'* 

b a s i s  f o r  t he  work of t h e  Operations & Effec t iveness  Committee, 

whose r e p o r t  reached the  Board e a r l y  i n  January 1959. Both of t he  

committees were a s s i s t e d  in  t h e i r  e f f o r t  by comments and r e p o r t s  

from members of t h e  t echn ica l  advisory group, a l l  of whom at tended 

the  con t r ac to r  p re sen ta t ions  i n  e a r l y  December. 

I n i t i a l  Conclusions and Recommendat ions 

(U) The I n d u s t r i a l  Survey Team found t h a t  a l l  four  o f , t h e  

con t r ac to r s  possessed t h e  c a p a b i l i t y  t o  undertake development and 

production of t h e  MAULER system, but determined t h e  r e l a t i v e  order  

of c a p a b i l i t y  t o  be a s  fol lows:  General E l e c t r i c ,  Convair, Martin,  

and Sperry.  The f ind ings  of the  eva lua t ion  committees, however, 

were most discouraging.  The members of both committees concluded 

t h a t  none of t h e  proposed MAULER concepts was s u i t a b l e  f o r  d i r e c t  

development , i n to  an ope ra t iona l  system, but  t h a t  a  combination of 

subsystem designs advanced by d i f f e r e n t  con t r ac to r s  provided a  

promising t echn ica l  b a s i s  f o r  t h e  development of an e f f e c t i v e  

weapon system. 

m) In view of t he  bas i c  conclusion t h a t  none of t he  proposed 

systems could be accepted without  major modif icat ion,  t h e  evalua-  

t i o n  teams concentrated t h e i r  a t t e n t i o n  on those a spec t s  of the 

MAULER system which would most c r i t i c a l l y  a f f e c t  i t s  ope ra t iona l  

e f f e c t i v e n e s s .  These c l e a r l y  cons is ted  of t h e  r ada r  and m i s s i l e  

subsystems which provided t h e  MAULER wi th  t h e  a b i l i t y  t o  "see" i t s  

t a r g e t s  and t o  a t t a c k  them. To be e f f e c t i v e  a t  a l l ,  t h e  MAULER 
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would have t o  be capable  of acqui r ing  a  t a r g e t ,  launching a  

m i s s i l e ,  and accomplishing i n t e r c e p t i o n  i n  a  very s h o r t  t ime. 

Although development d i f f i c u l t i e s  would very l i k e l y  be encountered 

i n  o t h e r  a r e a s ,  t h e  achievement of a  f u l l y  e f f e c t i v e  m i s s i l e  and 

s u r v e i l l a n c e  and a c q u i s i t i o n  r ada r  would d e f i n i t e l y  p re sen t  t h e  

g r e a t e s t  cha l lenge .  

(n A l l  f ou r  of t h e  design s t u d i e s  proposed t h e  use of 

m i s s i l e s  having about t h e  same b a s i c  dimensions but  d ivergent  

weights  and f l i g h t  t imes.  When ad jus t ed  on a  common b a s i s ,  t h e  

Convair m i s s i l e  des ign  was considered t o  be c l e a r l y  supe r io r ,  i n  

t h a t  it  was t h e  l i g h t e s t  and had t h e  s h o r t e s t  f l i g h t  time t o  

t y p i c a l  i n t e r c e p t  ranges.  The General E l e c t r i c  m i s s i l e  des ign  

was ranked second; t h e  Sperry des ign ,  t h i r d ;  and t h e  Mart in  des ign ,  

f o u r t h  . 
While p r e f e r r i n g  t h e  Convair approach t o  t h e  aerodynamic 

v e h i c l e ,  both eva lua t ion  committees agreed t h a t  t he  r a d a r  sub- 

system designed f o r  Convair by t h e  Raytheon Manufacturing Corpor- 

a t i o n  was wholly unworkable because of a  s e r i o u s  i a c k  of s u b c l u t t e r  
18 

v i s i b i l i t y .  An a n a l y s i s  of t h e  o the r  t h r e e  proposals  revea led  

t h a t  t h e  s u r v e i l l a n c e  and a c q u i s i t i o n  r ada r  designed f o r  Mart in  by 

t h e  Westinghouse E l e c t r i c  Corporat ion represen ted  by a  s u b s t a n t i a l  

f a c t o r  t h e  b e s t  approach i n  t h i s  a r ea .  The eva lua t ion  team con- 

cluded t h a t  t h e  proposed Westinghouse r ada r ,  i f  p roper ly  designed, 

would be a b l e  t o  d e t e c t  t a r g e t s  i n  very s eve re  c l u t t e r  and provide 

s u r v e i l l a n c e  coverage through an e n t i r e  hemisphere. Moreover, it  

would be capable  of search ing  through t h i s  coverage very r a p i d l y  

(once per  second),  and cont inu ing  t h e  s ea rch  through most of t h e  

s u r v e i l l a n c e  r eg ion  a f t e r  i t s  t r acke r - i l l umina to r  acquired a  

t a r g e t  and t h e  system engaged i t .  But f o r  a l l  i t s  d e s i r a b l e  

1 8 ~ h e  a b i l i t y  t o  d e t e c t  moving t a r g e t s  submerged i n  a  back- 
ground of echoes from t e r r a i n  and o the r  r e f l e c t i n g  o b j e c t s .  



f e a t u r e s ,  t h e  Westinghouse r ada r  had c e r t a i n  inheren t  disadvantages.  

One of t h e s e  stemmed from t h e  use of  t h e  Luneberg l ens  which, though 

p e r f e c t l y  sound and wel l  proved i n  development, was y e t  u n t r i e d  i n  

ope ra t i ng  systems. Two o the r  equa l ly  important ' shortcomings were 

i t s  v u l n e r a b i l i t y  t o  enemy countermeasures and i t s  l a c k  of  adequate 

growth p o t e n t i a l .  Nevertheless ,  t h e  Westinghouse r ada r  appeared t o  

be based on a  wel l  thought o u t ,  i n t e l l i g e n t  s e t  of compromises which 

produced an adequate and p r a c t i c a l  subsystem. 19 

) The b a s i c  veh ic l e s  considered i n  t h e  MAULER design s t u d i e s  

were t h e  l igh tweight ,  unarmored, t racked  c h a s s i s  comprised of t h e  

Tll.4-TI16 family of components, and t h e  t racked ,  armored o r  un- 
20 

armored, T113E1 v e h i c l e .  Both of t he se  v e h i c l e s  were under 

development by t h e  Ordnance Tank-Automotive Command (OTAC), t h e  

T114-TI16 being about 1 year  behind t h e  T113. An OTAC eva lua t ion  

of t h e  ground support  s e c t i o n s  of t h e  des ign  s t u d i e s  revea led  t h a t  

a l l  four  of t h e  proposed MAULER system pods could be mounted on 

e i t h e r  type  v e h i c l e ,  a l though t h e  General E l e c t r i c  system would 

r e q u i r e  rearrangement t o  accomplish t h i s .  OTAC i nd i ca t ed  a  p r e f e r -  

ence f o r  t h e  Convair and Martin concepts  because they provided a  

more d e s i r a b l e  gross  system weight.  The General E l e c t r i c  and Sperry 

19 
(1) "MAULER Evaluat ion Report of t h e  Committee on Operat ions 

and Ef fec t ivenes s , "  a tchd a s  i n c l  t o  L t r ,  D r .  Lawrence H.  O ' ~ e i l 1 ,  
Prof of Elec Engrg, Columbia Univ, t o  BG J .  G.  Shinkle ,  ARGMA, 6  
J a n  59. (2) Min of MAULER SB, ARGMA, undated (Board meetings he ld  
on 22 December 1958, 7 & 12 January 1959, and 6 February 1959) . 
Both i n  MPCF, Bx 13-649, RHA. 

2 0 ~ h e  b a s i c  TI13 c h a s s i s ,  l a t e r  adopted a s  t h e  mount f o r  t h e  
MAULER weapon pod, was an armored personnel  c a r r i e r  developed f o r  
Army use and manufactured by t h e  Food Machinery & Chemical Corpora- 
t i o n .  I t s  aluminum s t r u c t u r e  provided adequate b a l l i s t i c  p r o t e c t i o n  
wi th  about ha l f  t h e  weight of t h e  s tee l -covered  M59 c a r r i e r ,  a l s o  
manufactured by Food Machinery. The l i gh twe igh t ,  armor-protected 
c a r r i e r  r equ i r ed  l e s s  f u e l  and provided b e t t e r  performance f o r  t h e  
power expended than t h e  heavier  M59, both on inland waterways and 
on t h e  ground. MAJ Marvin L. Worley, J r . ,  New Developments i n  Army 
Weapons, T a c t i c s ,  Organizat ion,  and Equipment (Harr i sburg ,  Pa: The 
Stackpole  Co., l959) ,  pp. 145-46. 



systems ( r a t e d  i n  second and t h i r d  p l ace ,  r e spec t ive ly )  weighed 

cons iderab ly  more and t h e r e f o r e  would e f f e c t  a  somewhat reduced 

automotive performance. 2  1 

Since  t h e r e  appeared t o  be no bas i c  o b s t a c l e  t o  combining 

t h e  Convair and Martin subsystem ideas  i n t o  an i n t e g r a t e d  MAULER 

weapon system, t h e  Operat ions & Ef fec t ivenes s  Committee recommended 

t h a t  t h e  s e l e c t e d  system c o n t r a c t o r  be encouraged t o  use t h e  Convair 

approach i n  t h e  des ign  of t h e  m i s s i l e  and t h e  techniques gugges ted 
by Mart in  (Westinghouse) f o r  t h e  s u r v e i l l a n c e  and a c q u i s i t i o n  r ada r .  

The Technical  Committee agreed wi th  t h i s  subsystem approach, but  

suggested t h a t  des ign  s t u d i e s  be cont inued f o r  about 6  months wi th  

two c o n t r a c t o r s ,  of which Convair and Westinghouse would r ep re sen t  
2  2  one s t rong  combination. While t h i s  represen ted  t h e  major i ty  

opinion of t h e  Technical  Committee, one of t h e  members-Dr. F ranc i s  

H. C lauser ,  head of t h e  Department of Aeronaut ics  a t  t h e  Johns 

Hopkins Universi ty-quest ioned t h e  a d v i s a b i l i t y  of proceeding wi th  

t h e  MAULER p r o j e c t  i n  any form. D r .  Clauser  o u t l i n e d  h i s  views i n  

a  l e t t e r  t o  t h e  committee chairman on 6 January  1959. He wrote: 

. . . Against a i r c r a f t  which t h e  Sovie t  Union is  g iv ing  t o  i t s  
s a t e l l i t e s ,  t h e  Mauler system is  j u s t  a b l e  t o  show a margin of 
u t i l i t y .  Against weapons possess ing  a  s o p h i s t i c a t i o n  comparable 
t o  t h e  Mauler system i t s e l f ,  I be l i eve  it w i l l  no t  prove e f f e c t i v e .  
Small homing rocke t s  of l e s s e r  complexity than those  of Mauler w i l l  
be a b l e  t o  put  Mauler o u t  of a c t i o n  (Rockets from captured Mauler 
b a t t e r i e s ,  a f t e r  undergoing f i e l d  changes, w i l l  be a b l e  t o  be used 
wi th  t e l l i n g  e f f e c t  a g a i n s t  Mauler u n i t s ) .  

This  v u l n e r a b i l i t y  . . . is  n o t  j u s t  happenstance o r  a  ca se  of 

21(1) 1st Ind, CG,  OTAC, t o  CG,  ARGMA, 28 Nov 58, on L t r ,  ARGMA 
Comdr t o  CG, OTAC, 20 Oct 58, sub j :  D i s t r  of F i n a l  Rept. (2) F i n a l  
MAULER Rept (Eva1 of Contr Repts) ,  OTAC R&D Div, 12 Dec 58, a tchd  
a s  i n c l  t o  L t r ,  CG,  OTAC, t o  CG, ARGMA, 16 Dec 58, sub j :  X m i t l  of 
F i n a l  MAULER Rept. Both i n  MPCF, Bx 13-649, RHA. 

2 2 
(1) "MAULER Evaluat ion Report of t h e  Committee on Operat ions 

and Effec t iveness , "  a tchd a s  i n c l  t o  L t r ,  D r .  Lawrence H. O ' ~ e i l 1 ,  
Prof of Elec Engrg, Columbia Univ, t o  BG J .  G .  Sh inkle ,  ARGMA, 6  
J a n  59. (2) Min of MAULER SB, ARGMA, n.d.  F i l e  same. 



poor des ign  which is  e a s i l y  co r r ec t ed .  The fundamental p o s i t i o n s  
of Mauler v i s  a  v i s  i t s  opponents a r e  a s  fol lows:  

1. Mauler i s  e s s e n t i a l l y  a  f i xed  t a r g e t  whose dwell  time i s  
measured i n  t ens  of minutes whereas i t s  opponents a r e  maneuverable 
t a r g e t s  t h a t  a r e  i n  view f o r  a  few t ens  of seconds. 

2. Mauler d e t e c t s  i t s  t a r g e t s  by s t rong  t e l l t a l e  r a d i a t i o n  
and it must t r a c k  i t s  t a r g e t s  wi th  a  s t eady  i l l umina t ion  i n  a  r i n g  
which is  n e c e s s a r i l y  much l a r g e r  than t h e  l e t h a l  r a d i u s  of i t s  
m i s s i l e s .  I ts  opponents may, w i th  impunity, s t a y  i n  t h i s  ou t e r  
r i n g  and, completely pas s ive ly ,  d e t e c t ,  l o c a t e ,  and guide m i s s i l e s  
t o  t h e  Mauler u n i t s .  (Captured Mauler m i s s i l e s  w i l l  come ready 
equipped wi th  home-on-jam p rov i s ions  t o  f a c i l i t a t e  t h i s  ope ra t i on . )  

3. Mauler u n i t s  must f i r e  m i s s i l e s  upward whereas t h e  oppo- 
nents  may f i r e  m i s s i l e s  downward. This  means t h a t  m i s s i l e  f o r  
m i s s i l e ,  t h e  opponents have more than a  two t o  one advantage i n  
range over t he  Mauler. Consequently t h e  opponents may f i r e  a t  t h e  
Maulers from o u t s i d e  t h e  l e t h a l  r a d i u s  of t h e  Mauler 's  m i s s i l e s .  

I n  summary, I be l i eve  t h a t  t h e  shortcomings of Mauler a r e  
s u f f i c i e n t l y  s e r i o u s  t h a t  it i s  l i k e l y  t o  be an i n e f f e c t i v e  weapons 
~ ~ s t e m . 2 3  

(U) I n  passing t h e  minori ty  r e p o r t  on t o  t he  MAULER S e l e c t i o n  

Board, D r .  G r i n t e r  pointed ou t  t h a t  D r .  C l a u s e r ' s  views had been 

d iscussed  a t  l ength  during t h e  committee meetings,  and t h a t  t h e  

p a n e l ' s  recommendations dea l ing  wi th  v u l n e r a b i l i t y  of t h e  system 

were i n  p a r t i a l  agreement w i th  t h e  views expressed.  However, 

c a r r i e d  t o  t h e  extreme, he f e l t  t h a t  t h e s e  views neg1ected;the 

e f f e c t i v e n e s s  of o the r  defense weapons beyond MAULER's range and 

approached " the  conclusion t h a t  no ground f i r e  m i s s i l e  can defend 

a g a i n s t  a i rbo rne  m i s s i l e s .  1124 

Revised Recommendations 
I 

(k Meanwhile, t h e  Operat ions & Ef fec t ivenes s  Committee had 

been asked t o  recons ider  i t s  recommendations on t h e  b a s i s  of two 

23 
L t r  t o  Dean L. E.  G r i n t e r ,  Univ of F l o r i d a ,  6  J a n  59. MPCF, 

BX 13-649, RHA. 
2  4  

L t r ,  D r .  Lo E.  G r i n t e r ,  Chmn, Tech Com, t o  GEN J .  G .  Sh inkle ,  
12 J a n  59. F i l e  same. 



new developments. The Convair Div is ion  of 

submitted a memorandum r e p o r t  desc r ib ing  a 

General Dynamics had 

proposed changed in  i t s  

o r i g i n a l  (Raytheon) radar  design t o  improve t h e  c l u t t e r  r e j e c t i o n  

c a p a b i l i t y .  I n  a d d i t  ion, an in-house s tudy conducted by ARGMA's 

R&D Div is ion  ind ica ted  t h a t  t h e  s u b c l u t t e r  v i s i b i l i t y  of t h e  

Martin (Westinghouse) r ada r  was equal ly  a s  l imi t ed  a s  t h a t  of t h e  

o r i g i n a l l y  proposed Convair (Raytheon) system. 25 Asked f o r  h i s  

comments on t h e  r e s u l t s  of t h e  ARGMA study,  D r .  O 'Nei l l  presented 

evidence t o  t he  con t r a ry  and reaff i rmed t h e  o r i g i n a l  recommenda- 

t i o n s  of t he  committee. 26 The i n i t i a l  response t o  t h e  Convair 

memorandum, however, was evasive and noncommittal. D r .  J .  P. 

Ruina, who prepared t h e  committee's comments, wrote: 

I have no doubt t h a t  t he  new proposal  would provide s i g n i f i -  
c a n t l y  improved s u b c l u t t e r  v i s i b i l i t y .  However I d o n ' t  be l i eve  
t h a t  one can say wi th  assurance a t  t h i s  time t h a t  t he  proposed 
system would very c l e a r l y  d e t e c t  a slow moving t a r g e t  i n  t h e  
presence of r a t h e r  s t rong  c l u t t e r ;  but  then again none of t h e  
r ada r s  proposed were [ s i c . ]  f r e e  of doubts.  . . . 

Considering t h e  modif icat ion,  I would c e r t a i n l y  no t  consider  
t h e  Convair radar  proposal  a s  "unacceptable". I s t i l l  consider  
t h e  Mart in  radar  proposal  a s  supe r io r  t o  t h i s  one.27 

(b Based on a comparative a n a l y s i s  of t h e  two r a d a r s ,  t h e  

engineers  of ARGMA's R&D Div is ion  concluded t h a t  t h e  modified 

Convair/Raytheon r ada r  design was super ior  t o  t h e  ~ a r t i n / ~ e s t i n g -  

house system. They submitted t h e  s tudy r e p o r t  t o  t h e  S e l e c t i o n  

Board wi th  the  recommendation t h a t  Convair ' s  modified MAULER 

2 5 
L t r ,  D r .  Lawrence H. O 'Nei l l ,  Chmn, Ops & Effns 

J .  P. Ruina, Univ of I l l i n o i s  (Com Mbr), 13 Jan 59. MPCF, Bx 13- 
649, RHA. 

26 
L t r ,  D r .  Lawrence H. O'Neil l  t o  K.  C .  Shipp, RE S t a f f ,  R&D 

Div, ARGMA, 13 J a n  59. F i l e  same. 

2 7 ~ t r ,  D r .  J .  P. Ruina, Con Sys Lab, Univ of I l l i n o i s ,  t o  
S tan ley  Berns te in ,  Chf, Future  P ro j s  Ofc, R&D Div, ARGMA, 23 Jan  
59. F i l e  same. 



D r .  O 'Nei l l  and two members of h i s  committee met wi th  ARGMA repre-  

s e n t a t i v e s ,  on 3  February 1959, t o  r eeva lua t e  t h e  r e l a t i v e  mer i t s  

of t h e  proposed subsystem concepts and t o  recons ider  t h e  recommen- 

da t ions  prev ious ly  submitted t o  t h e  S e l e c t i o n  Board. On t h e  b a s i s  

of t h i s  d i s cus s ion ,  they f i n a l l y  agreed t o  go along wi th  t h e  

s e l e c t i o n  of t h e  modified Convair/Raytheon r ada r  subsystem, but 

r e j e c t e d  t h e  theory t h a t  i t s  s u b c l u t t e r  v i s i b i l i t y  was a c t u a l l y  

supe r io r  t o  t h a t  of t h e  Martin/westinghouse system. The rev ised  

conclusions and recommendations, l a t e r  approved by t h e  f u l l  member- 

sh ip  of  t h e  committee, were a s  fol lows:  

With t he  proposed modi f ica t ion ,  we a r e  now convinced t h a t  a  
s u b s t a n t i a l  improvement i n  c l u t t e r  r e j e c t i o n  w i l l  be achieved. 
Although it is p o s s i b l e  t h a t  c l u t t e r  r e j e c t i o n  w i l l  no t  be a s  g r e a t  
a s  claimed i n  t h e  t h e o r e t i c a l  a n a l y s i s  p resen ted  by ~ o n v a i r / ~ a y t h e o n  . -, we es t ima te  t h a t  i f  t h e  system i s  c a r e f u l l y  engineered,  it i s  
not  l i k e l y  t o  be l e s s  than 60 D.B. [ d e c i b e l s ]  This  f i g u r e  compares 
favorably w i t h  t h e  c l u t t e r  r e j e c t i o n  of a l l  proposed s u r v e i l l a n c e  
r a d a r s  except t h a t  of Martin/westinghouse. 

There a r e  no t  s u f f i c i e n t  d a t a  a v a i l a b l e  a t  t h i s  t ime t o  s t a t e  
f i rmly  t h a t  t h e  c l u t t e r  r e j e c t i o n  of t h e  modified ~ o n v a i r / ~ a y t h e o n  
r ada r  w i l l  be adequate i n  a l l  s i t u a t i o n s  i n  which Mauler w i l l  oper-  
a t e .  However, it should be adequate i n  a  s i g n i f i c a n t  number of 
such s i t u a t i o n s .  Moreover, even f u r t h e r  improved c l u t t e r  r e j e c t i o n  
could be achieved by e l imina t ing  t h e  use of P.R.F. [ p u l s e  r e p e t i t i o n  
frequency]  swi tch ing  i n  t h e  r ada r .  I f  t h i s  were done, t h e  r ada r  
would no t  provide a l l  information r equ i r ed  i n  t h e  t h r e a t  eva lua t ion  
procedure proposed by Convair. However, we b e l i e v e  t h a t  t h e  pro-  
gramming of t h e  Convair computer could be changed i n  such a  ca se ,  
without  major d i f f i c u l t y ,  t o  make p o s s i b l e  a  l e s s  e f f e c t i v e  t h r e a t  
eva lua t ion  procedure.  

On t h e  b a s i s  of our  e a r l i e r  d e t a i l e d  s tudy and p re sen t  consid-  
e r a t i o n  of t h e  Conva i r /~ay theon  proposed modi f ica t ion ,  we now 
conclude t h a t  t h e  Convair/Raytheon proposa l  p r e s e n t s  t h e  g r e a t e s t  
t e chn ica l  promise f o r  t he  development of t h e  Mauler System. This  
conclusion i s  s t rengthened  by our  b e l i e f  t h a t  t h e  expected o v e r a l l  
ope ra t i on  of t h e  C o n v a i r / ~ a y t h e o n  system ( e s p e c i a l l y  i t s  t h r e a t  
eva lua t ion)  and t h e  growth p o t e n t i a l  of t h e  system a r e  supe r io r  t o  

2 8 ~ i n  of MAULER SB, ARGMA, n.d. MPCP, Bx 13-649, RHA. 



those  of t h e  o t h e r  proposed Mauler systems. . . . 
We t h e r e f o r e  make the  fol lowing recommendations: 

1. That Mauler be developed along t h e  genera l  l i n e s  proposed 
by Conva i r / ~ a y  theon. 

2. That t h e  s e l e c t e d  con t r ac to r  be requi red  t o  s tudy the  
f e a s i b i l i t y  of inc luding  i n  t h e  system design a  secondary mode of 
opera t ion  t o  be used when c l u t t e r  l e v e l s  a r e  very severe.  I f  found 
f e a s i b l e  and necessary,  such a  mode of opera t ion  should be imple- 
mented i n  t h e  system. 

3. That ARGMA undertake a  support ing i n v e s t i g a t i o n  t o  a sce r -  
t a i n  i f  s u f f i c i e n t l y  severe  c l u t t e r  w i l l  be  encountered by Mauler 
o f t e n  enough t o  j u s t i f y  t h e  inc lus ion  of t he  previous ly  mentioned 
secondary mode of ope ra t ion  i n  t h e  system. 29 

(U) During a  f i n a l  meeting on 6 February 1959, t h e  ARGMA 

S e l e c t i o n  Board formally approved t h e  MAULER system concept proposed 

by t h e  Convair Div is ion  of General Dynamics, and s e n t  t h e  eva lua t ion  

f i l e  t o  AOMC f o r  review and f i n a l  a c t i o n  by higher  headquarters .  
30 

C h a r a c t e r i s t i c s  of t he  Proposed Convair System 

(h The MAULER weapon thus recommended f o r  development i n  

Phase I11 of t h e  Army's l i g h t  a n t i a i r c r a f t  program was a  compact, 

mobile, se l f -conta ined  a i r  defense system mounted on a  modified 

T113 f u l l y  t racked,  amphibious veh ic l e .  I t s  4,613-pound u n i t i z e d  

weapon pod (housing t h e  f i r e  c o n t r o l  equipment, system ope ra to r ,  

launcher ,  r ada r  antennae, and power source) could be demounted from 

t h e  c a r r i e r  veh ic l e ,  he l i cop te r - t r anspor t ed  a s  a  s i n g l e  load,  and 

operated i n  unprepared loca t ions .  The e n t i r e  system, pod and 

veh ic l e ,  would be a i r  t r anspor t ab le  and a i r  droppable.  The weapon 

2 9 
(1) L t r ,  D r .  Lawrence H. O'Neil l ,  Columbia Univ, t o  GEN J. G .  

Shinkle ,  ARGMA Comdr, 3  Feb 59. (2) -- Also s e e  L t r ,  same t o  same, 20 
Feb 59, r e  Apprl of Recmns by F u l l  Mbrshp of Com. Both i n  MPCF, 
Bx 13-649, RHA. 

3 0 ~ i n  of MAULER SB, n.d. F i l e  same. 
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pod would be capable  of performing a l l  t h e  a i r  defense func t ions  

e i t h e r  whi le  being t r anspo r t ed  on i t s  b a s i c  veh ic l e ,  o n ' a  f l a t - b e d  

t ruck ,  o r  on a  landing c r a f t .  The weight of t h e  b a s i c  (T113) 

v e h i c l e  would be 12,443 pounds wi th  armor and 9,753 pounds without  

armor. I n  a  mobile, combat-ready condi t ion- i . e . ,  w i th  f u e l ,  12 

m i s s i l e s ,  on-vehicle  equipment, and a  3-man crew ( d r i v e r ,  ope ra to r ,  

and r e l i e f  man)-the complete weapon system would have a  i r o s s  

weight of 19,834 pounds w i th  armor and 17,144 pounds without  armor. 

Designed f o r  completely automatic  ope ra t i on  from t a r g e t  

d e t e c t i o n  t o  i n t e r c e p t ,  t h e  f i r e  c o n t r o l  system cons i s t ed  of an 

a c q u i s i t i o n  r ada r ,  a  d i g i t a l  f i r e  c o n t r o l  computer, and a  t r a c k e r -  

i l l umina to r  (T-I) r ada r .  The a c q u i s i t i o n  r a d a r ,  using pulse-  

doppler ,  stacked-beam, t rack-while-scan techniques ,  was designed t o  

provide range, bear ing ,  and e l e v a t i o n  information from t h e  horizon 

t o  60 degrees  e l e v a t i o n  and ou t  t o  ranges of 17 t o  20 k i lometers  

(km) a g a i n s t  t a r g e t s  w i th  a  r a d a r  c r o s s  s e c t i o n  of 1 . 0 ~  meter 
2  ( l a t e r  changed t o  0 .1  meter) .  The d i g i t a l  computer would a s s i s t  

t h e  ope ra to r  i n  a s se s s ing  and i n t e r p r e t i n g  t a r g e t  d a t a  rece ived  by 

t h e  a c q u i s i t i o n  system. Targe t  i l l umina t ion  and r e f i n e d  t a r g e t  

l o c a t  ion d a t a  f o r  t h e  semiact i ve  homing m i s s i l e  would be provided 

by a  continuous wave (CW) T-I  r ada r  having i t s  own antenna system. 

The range of t h e  T-I would be g r e a t e r  than t h a t  of t h e  a c q u i s i t i o n  
d 

r ada r  f o r  any given t a r g e t .  7' 

(b The t r a i n a b l e  launcher  r ack  would c a r r y  12 m i s s i l e s  packed 

i n  i nd iv idua l  d i sposab le  c a n i s t e r s ,  t h e  l a t t e r  se rv ing  t h e  dual  

func t ion  of sh ipping  con ta ine r  and launching tube.  As  o r i g i n a l l y  

designed, t h e  MAULER m i s s i l e  was 5 inches i n  diameter ,  71 inches 

long, and had a  launch weight of 87 pounds. I ts  major components 

cons i s t ed  of  a  s o l i d  p r o p e l l a n t  rocke t  motor having a  6,300-pound 

t h r u s t ;  a  10-pound b las t - f ragmenta t ion  warhead; and a  semiac t ive  

CW homing guidance system which permi t ted  it t o  home on t a r g e t s  

i l lumina ted  by t h e  T-I r a d a r .  With an es t imated  maximum v e l o c i t y  



of Mach 3.2 and a 30G maneuver c a p a b i l i t y ,  

a maximum e f f e c t i v e  range of 10,000 meters .  

t h e  m i s s i l e  would have 
3 1 

Condit ional  Weapon System Plan 

(& In  accordance wi th  guidance rece ived  from OCO i n  November 

1957 and recommendations made by CONARC i n  J u l y  1 9 5 8 , ~ ~ ~  MAULER 

p r o j e c t  personnel  a t  ARGMA formulated ~ r e l i m i n a r y  p lans  f o  a f u l l  

s c a l e  development program on t h e  b a s i s  of t h e  proposed Co R f ,  ir 

system. The cond i t i ona l  weapon system p lan ,  publ ished i n  l a t e  

January 1959, r e f l e c t e d  t h e  proposed schedule  and development d a t a  

f o r  ob ta in ing  an ope ra t i ona l  MAULER system by FY 1963. The pro- 

j ec t ed  t a r g e t  d a t e s  were based on t h e  assumption t h a t  $3.6 m i l l i o n  

i n  FY 1959 funds would be a v a i l a b l e  i n  time f o r  t h e  i n i t i a t i o n  of 

a development c o n t r a c t  wi th  Convair by 1 May 1959. Development of 

t h e  weapon system would begin a t  t h a t  t ime and cont inue through 

FY 1963 a t  a t o t a l  es t imated c o s t  of $73.6 mi l l i on .  A p re l iminary  

R&D r e l e a s e  f o r  preproduct ion p repa ra t i on  would be made i n  February 

1961, followed by t h e  i n t e r im  R&D r e l e a s e  t o  t h e  I n d u s t r i a l  Div is ion  

i n  A p r i l  1962 and t h e  f i n a l  r e l e a s e  i n  August 1963, w i th  an assumed 

Ordnance r ead ines s  d a t e  of March 1964. 

(I The p ro j ec t ed  funding requirement of $73.6 m i l l i o n  f o r  t h e  

5-year program (FY 1959-63) included $32.6 mi l l i on  i n  R&D funds and 
Jc b 

$41 m i l l i o n  i n  PEMA/S funds f o r  t h e  procurement of R&D pro to type  

* 
Procurement of Equipment & Miss i l e s ,  Army, i n  Support of Research 
and Development. 

"(1) MAULER CWSP-2, ARGMA, 30 J a n  59, p. 1. (2)  F i n a l  MAULER 
Rept (Eva1 of Contr Repts ) ,  OTAC R&D Div, 12 Dec 58, atchd a s  i n c l  
t o  L t r ,  CG,  OTAC, t o  CG, ARGMA, 16 Dec 58, sub j :  X m i t l  of F i n a l  
MAULER Rept. (3) Convair Rept No. IC-341-42, 25 Nov 58, subj :  
MAULER Effns  Against  B a l l i s t i c  Msls, pp. 2-4. A l l  i n  MPCF, Bx 13- 
649, RHA. 

3 2 ~ e e  - above, pp. 23, 30-31. 



hardware f o r  t e s t  and e v a l u a t i o n  purposes .  The l a t t e r  sum would 

p rov ide  f o r  t h e  f a b r i c a t i o n  o f  152 R&D m i s s i l e s  and 10 s e t s  o f  

n o n - t a c t i c a l  ground equipment ( f i r e  u n i t s ) ,  d e l i v e r i e s  of which 

would beg in  i n  FY 1961 and be completed i n  FY 1963. I n i t i a l  

p r o d u c t i o n  d e l i v e r i e s  of t h e  complete MAULER weapon system were 

scheduled t o  beg in  d u r i n g  t h e  f i r s t  h a l f  of FY 1963. The t e n t a t i v e  

i n d u s t r i a l  p l a n  c a l l e d  f o r  t h e  procurement and p roduc t ion  of 17,180 

m i s s i l e s  and 538 f i r e  u n i t s  a t  a  t o t a l  e s t i m a t e d  c o s t  of $411.6 

m i l l i o n ,  i n c l u d i n g  $28 m i l l i o n  f o r  p roduc t  i o n  f a c i l i t i e s  . The 

p r o j e c t e d  fund ing  requirement  f o r  t h e  1959-65 p e r i o d  t h u s  came t o  

a  grand t o t a l  of $485.2 m i l l i o n .  3  3  

MAULER Development P r o j e c t  E s t a b l i s h e d  

(6 An Ordnance Technica l  Committee a c t i o n  approved by t h e  

S e c r e t a r y  o f  t h e  Army on 2  A p r i l  1959 f o r m a l l y  e s t a b l i s h e d  t h e  

MAULER development p r o j e c t  and M C ' s  t o  f u l f i l l  t h e  Phase 111 

m a t e r i e l  requirement  of t h e  Army's l i g h t  a n t i a i r c r a f t  program. 

A t  t h a t  t ime,  t h e  MAULER d e s i g n  s t u d i e s  and t h e  recommendations of 

t h e  ARGMA S e l e c t i o n  Board were s t i l l  under rev iew i n  t h e  Pentagon; 

however, t h e  p r o j e c t  had been inc luded  i n  t h e  FY 1959 R&D program 

and a u t h o r i z a t i o n  f o r  t h e  i n i t i a t i o n  of a  development c o n t r a c t  was 

expected by 1 May 1959. The proposed development p r o j e c t  r e f l e c t e d  

a  t o t a l  budget e s t i m a t e  of $73.6 m i l l i o n  f o r  t h e  1959-63 p e r i o d  and 

s p e c i f i e d  a  requirement  f o r  i n i t i a l  p roduc t  ion  d e l i v e r i e s  by FY 1963. 

T h i s  advanced a n t i a i r c r a f t  guided m i s s i l e  sys tem would r e p l a c e  t h e  

s t a n d a r d  M42 40-mm. gun (DUSTER) and t h e  37-mm. VIGIIANTE system 

being developed under Phase I1 of  t h e  l i g h t  a n t i a i r c r a f t  program. 

cb, It was recognized  t h a t  t h e  a t t a i n m e n t  of an  optimum o r  

f u l l y  e f f e c t i v e  weapon system meet ing a l l  t h e  m i l i t a r y  requ i rements  

of t h e  forward a r e a  "may r e q u i r e  t h e  development of new techn iques  o r  

3 3 M A ~ ~ ~ ~  WSP-2, ARGMA, 30 J a n  59, pp. 5-6, 15,  25. 
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major advancements i n  t h e  f i e l d s  of p r o p u l s i o n  and guidance r a t h e r  

t h a n  an e x t e n s i o n  and re f inement  of p r e s e n t l y  known developments." 

However, t h e  r e s u l t s  of i n i t i a l  f e a s i b i l i t y  s t u d i e s  ind ica&d t h a t  

t h e  c u r r e n t  s t a t e  of t h e  a r t  would suppor t  t h e  development of a  

guided m i s s i l e  sys tem which would be more e f f e c t i v e  t h a n  any known 

p r e d i c t e d  f i r e  weapon. Hence, t h e  immediate o b j e c t i v e  was t o  

develop t h e  b e s t  p o s s i b l e  weapon system w i t h i n  t h e  e s t a b l i s h e d  

t ime frame u s i n g  "advanced t echn iques  which a r e  w i t h i n  t h e  s t a t e  

of t h e  a r t  and r e q u i r e  no major t e c h n i c a l  breakthroughs t o  meet 

t h e  system requ i rements . "  The major problem t o  be overcome i n  

developing t h e  MAULER system was t h e  'Weight and space  r e d u c t i o n  

of a l l  components . . . t o  comply w i t h  t h e  requ i rements  f o r  Phase 

I a i r b o r n e  o p e r a t i o n s .  1134 

The C r e d i b i l i t y  and Funding Gap 

"About t h e  o n l y  way Army Ordnance M i s s i l e  Command 
can fund many d e s i r a b l e  advanced m i s s i l e  p r o j e c t s  
d u r i n g  1960 w i l l  be by ' b o o t l e g g i n g '  smal l  amounts 
of funds from one p r o j e c t  t o  a n o t h e r  ."35 

(4 The h igh  p r i o r i t y  MAULER development program t h a t  was t o  

have been implemented i n  May 1959 f e l l  v i c t i m  t o  t h e  p r e v a i l i n g  

budgetary  squeeze and t h e  r e l u c t a n c e  of Army s t a f f  o f f i c i a l s  t o  

fund new m i s s i l e  p r o j e c t s  o f  a  marginal  o r  r i s k y  c h a r a c t e r .  D e s p i t e  

t h e  c r i t i c a l  need f o r  a  f u l l y  e f f e c t i v e  forward a r e a  a i r  d e f e n s e  

system, t h e  i n i t i a l  g u i d e l i n e s  had c a l l e d  f o r  a  low-budget " a u s t e r e  

program" a s  a  means of p r o v i d i n g  a t  l e a s t  an i n t e r i m  MAULER c a p a b i l -  

i t y  by FY 1963. 3 6  
Moreover, t h e  i n i t i a l  a u t h o r i z a t i o n  had been 

q u a l i f i e d  by an  a t t a c h e d  memorandum r e q u i r i n g  a  review of t h e  

program by t h e  A s s i s t a n t  S e c r e t a r y  o f  t h e  Army ( L o g i s t i c s )  b e f o r e  

3 4 0 ~ ~ ~  37041, 2  Apr 59. RSIC. 

3 5 ~ o n a l d  E. P e r r y ,  "AOMC Recommends ' N O  Funds'  f o r  M i s s i l e  
Able ,"  M i s s i l e s  and Rockets ,  Vol. 5, No. 13 (30  Mar 59) ,  p. 13 .  

36 
See  above, pp. 23-25. - 



nego t i a t i on  wi th  any one con t r ac to r .  3  7  

@) The p r o j e c t  was a l ready  i n  t roub le ,  however, before  it 

reached t h a t  l e v e l .  Contrary t o  t h e  r ev i sed  f ind ings  of t h e  evalu-  

a t i o n  teams, AOMC was no t  convinced t h a t  any of t h e  proposed system 

concepts could succes s fu l ly  combat t h e  t h r e a t  s p e c i f i e d  i n  t h e  MC's. 

I n  passing t h e  eva lua t ion  f i l e  on t o  OCO, i n  March 1959, MG J .  B 

Medaris, then Commanding General of AOMC, agreed t h a t  Convai r t s  

proposal showed the  most promise, but  suggested t h a t  f u r t h e r  d i s -  

i cussions be held wi th  t h e  con t r ac to r s  t o  c l e a r  up c e r t a i n  t echn ica l  

ques t ions  before  making a  f i n a l  s e l e c t i o n .  38 

(U) I n  h i s  r ep ly  on 9  Apr i l  1959, General Hinrichs conceded 

t h a t  t h e  ques t ions  r a i s e d  were good ones, bu t  decl ined t o  make "any 

f u r t h e r  comments on t h e  t echn ica l  mat te rs  . . . because I t h i n k  they 

a r e  moot . I '  Besides,  he noted,  t h e  Army was i n  a  poor p o s i t i o n  t o  

argue t e c h n i c a l i t i e s  wi th  p o t e n t i a l  con t r ac to r s ,  s i n c e  it was "ex- 

tremely dubious" t h a t  t h e  item would be funded i n  FY 1960. Conse- 

quent ly ,  t h e r e  was t o  be no f u r t h e r  d i scuss ion  wi th  t h e  con t r ac to r s  

on t echn ica l  d e t a i l s .  Ins tead ,  AOMC was t o  thank them f o r  t h e i r  

e f f o r t ,  then express  r e g r e t  t h a t  funds were not  a v a i l a b l e  f o pursue 

t h e  program and, t he re fo re ,  "no dec i s ion  has been o r  w i l l  be  made 

i n  t h e  near  fu ture ."  General Hinrichs averred t h a t  t h i s  "would be 

~ an unanswerable argument, whereas I can fo re see  a  storm of p r o t e s t  

i f  we throw i n  t h e  t echn ica l  arguments a s  a  b a s i s  f o r  r e j e c t i o n .  ,139 

3 7 ~ 1  D&F, 6  Nov 58, c i t e d  i n  MAULER CWSP-2, 30 Jan  59, p. 13. 

381st Ind, CG, AOMC, t o  CofOrd, 31 Mar 59, c i t e d  i n  L t r ,  MG J .  
H. Hinrichs,  CofOrd, t o  MG J .  B. Medaris, CG, AOMC, 9  Apr 59, n . s .  

39(1) L t r ,  MG J .  H. Hinr ichs ,  CofOrd, t o  MG J. B .  Medaris, CG, 
AOMC, 9  Apr 59, n .  s .  (2) For obvious reasons,  t he  recommendat ions 

1 of eva lua t ion  teams a r e  gene ra l ly  handled a s  a  c o n f i d e n t i a l  matter  
pending f i n a l  a c t i o n  and o f f i c i a l  no t  i f  i c a t  ion of a l l  competing 
con t r ac to r s .  I n  t h i s  case ,  however, premature information was 
leaked t o  t h e  p re s s  a s  e a r l y  a s  30 March. According t o  r e l i a b l e  
sources ,  one a r t i c l e  s a i d ,  t h e  MAULER "has the  e n t i r e  b l e s s ing  of 
AOMC and an a r s e n a l  eva lua t ion  team has r epo r t ed ly  picked Convair." 

~ Donald E .  Per ry ,  op. c i t . ,  p. 13. 



Refinement and Reevaluat ion of Proposals  

(U) Cognizant of t h e  primary weaknesses i n ,  and c r i t i c i s m s  o f ,  

t h e i r  o r i g i n a l  MAULER proposa ls ,  t h e  four  competing c o n t r a c t o r s  

took advantage of t h e  funding gap t o  b r ing  t h e i r  des igns  more i n  

l i n e  w i th  t h e  M C 1 s .  I n  J u l y  1959, a s  funding prospec ts  f o r  t h e  

new year  became more favorab le ,  the  ARGMA R&D Div is ion  i n v i t e d  t he  

c o n t r a c t o r s  t o  submit a  review of t h e  advances o r  changes made i n  
40 

t h e i r  p roposa ls .  Following a  s tudy of t h e  updated system designs 

on 30 J u l y ,  t he  des ign  engineers  concluded t h a t  t h e  improvements 

o f f e r e d  were no t  s u f f i c i e n t l y  s i g n i f i c a n t  t o  j u s t i f y  a  change i n  

t h e  o r i g i n a l  con t r ac to r  s e l e c t  ion. 41 

The Convair des ign ,  reaf f i rmed by ARGMA a s  t he  bes t  of the 

four  proposals ,  may have o f f e r e d  p o t e n t i a l  improvements i n  system 

e f f e c t i v e n e s s ,  bu t  it introduced complicat ions i n  o t h e r  a r e a s .  Not 

t he  l e a s t  of t he se  was an i nc rease  i n  s i z e  and weight of t h e  MAULER 

m i s s i l e ,  which a l ready  exceeded t h e  l i m i t s  s p e c i f i e d  i n  t h e  MC's. 42 

To inc rease  system e f f e c t i v e n e s s  aga ins t  b a l l i s t i c  mi s s i l eq r '  t h e  

Army had reques ted  an i nc rease  i n  t h e  warhead weight from 10 t o  20 

pounds. This  increased  t h e  gross  m i s s i l e  weight from 87 t o  120 

pounds, t h e  m i s s i l e  l eng th  from 71 t o  78.2 inches,  and t h e  maximum 

o u t s i d e  diameter  from 5 t o  5.5 inches .  Despi te  t h e  problems r e -  

s u l t i n g  from these  changes, t h e  development of t h e  proposed weapon 

system was s t i l l  considered t o  be w i th in  t h e  s t a t e  of t h e  a r t .  
4  3  

4 0 ~ t r ,  Chf, RE S t a f f ,  R&D Div, t o  General E l e c t r i c  Co., 24 J u l  
59, n . s .  S imi l a r  l e t t e r  s e n t  t o  Convair,  Mart in ,  & Sperry.  MPCF, 
Bx 11-14, RHA. 

41(1) ARGMA D i a r i e s ,  1 J u l  - 31 Dec 59, p. 11; 1 Jan  - 30 Jun  
60, p. 85. (2)  MAULER CWSP-2, ARGMA, r ev i sed  5 Aug 59, p. 2. 

4  2  
The approved M C 1 s  s p e c i f i e d  a  d e s i r e d  maximum m i s s i l e  weight 

of 50 pounds, wi th  t h e  proviso  t h a t  t h e  weight was not  t o  exceed 
t h e  handl ing c a p a b i l i t i e s  of one man. See above, p. 27. - 

4 3 M A U ~ ~ ~  CWSP-2, ARGMA, r ev i sed  5 Aug 59, pp. 1, 15. 



(U) On 11 August 1959, ARGMA personnel gave a  p re sen ta t ion  t o  

OCO, recommending t h a t  the  Convair approach be adopted f o r  t h e  

MAULER weapon system and t h a t  a  development c o n t r a c t  be awarded. 44 

A s h o r t  time before ,  OCO had requested t h a t  AOMC t ake  $3 m i l l i o n  

from o the r  R&D p r o j e c t s  f o r  a l l o c a t i o n  t o  t he  MAULER program. 4 5 

Author i ty  t o  o b l i g a t e  t he  funds, however, would have t o  await  

review and approval of t h e  program by higher  headquarters .  

Updated Weapon System Plans 

(U) To a s s i s t  OSD and Army s t a f f  o f f i c i a l s  i n  making a  f i n a l  

dec is ion ,  t h e  ARGMA R&D Div is ion  prepared a  d e t a i l e d  r e p o r t g e t t  ing 

f o r t h  t h e  development and product ion p lans  f o r  the  MAULER and per-  

t i n e n t  background d a t a  on the  proposed con t r ac to r .  The ~ g e n c y ' s  

Control  Off ice  a l s o  publ ished an updated cond i t i ona l  weapon system 

plan  r e f l e c t i n g  changes made s i n c e  January 1959. 

& The proposed s e l e c t i o n  of Convair a s  t he  prime development 

con t r ac to r  was predica ted  on seve ra l  i n t e r r e l a t e d  f a c t o r s .  Aside 

from the  f a c t  t h a t  i t  submitted what was considered t o  be the  b e s t  

system des ign ,  Convair,  a s  a  d i v i s i o n  of General Dynamics, had a t  

i t s  d i sposa l  a  wide s e l e c t i o n  of experienced engineering t a l e n t  and 

i t s  management s t a f f  had gained a  weal th of experience and knowledge 

through Navy and A i r  Force m i s s i l e  system c o n t r a c t s .  No a d d i t i o n a l  

f a c i l i t i e s  would be requi red  f o r  t he  MAULER development phase, a s  

Convair planned t o  use the  Navy-owned p l a n t  a t  Pomona, C a l i f o r n i a ,  

where it had begun development of t h e  Army's REDEYE guided m i s s i l e  

system e a r l i e r  i n  1959. The Navy's Bureau of Ordnance had assured 

OCO s t a f f  t h a t  t h e  Pomona f a c i l i t y  was adequate and a v a i l a b l e  f o r  

44(1) m., p. 2. (2)  ARGMA D i a r i e s ,  1 J u l  - 31 Dec 59, p.  
11; 1 Jan  - 30 Jun  60, p.  85. 

4 5 ~ ~ ,  Chf, ARGMA Con Ofc, t o  Chf, R&D Div, 10 Aug 59, subj :  
FY 60 RDTE Reprogramming, & i n c l  t h e r e t o ,  TT, CofOrd t o  CG, AOMC, 
31 J u l  59. 



b o t h  t h e  MAULER and REDEYE programs. Moreover, t h i s  arrangement 

would be of mutual b e n e f i t  t o  b o t h  s e r v i c e s ,  s i n c e  t h e  Navy was 

i n t e r e s t e d  i n  a  sh ipboard  MAULER program. Product  ion  f a c i l i t i e s  

f o r  t h e  MAULER would p r e s e n t  no problem, a s  s e v e r a l  a l t e r n a t e  

c h o i c e s  were a v a i l a b l e  a t  minimum c o s t  t o  t h e  Government. 

(4 I n  t h e  absence of a u t h o r i t y  t o  d i s c u s s  program c o s t s  w i t h  

t h e  c o n t r a c t o r ,  t h e  t o t a l  e s t i m a t e d  c o s t  f o r  MAULER r e s e a r c h ,  de-  

velopment,  t e s t ,  and e v a l u a t i o n  (RDTE) remained t h e  same a s  t h a t  

o r i g i n a l l y  p r o j e c t e d - i . e . ,  $73.6 m i l l i o n .  T h i s  e s t i m a t e  inc luded  

an FY 1959 o u t l a y  o f  $131,000, p l u s  fund ing  requ i rements  of $11.969 

m i l l i o n  i n  FY 1960; $25 m i l l i o n  i n  1961 and 1962, r e s p e c t i v e l y ;  and 

$11.5 m i l l i o n  i n  1963. 

Because of a  change i n  procurement p l a n s ,  t h e  e s t i m a t e d  

p roduc t ion  (PEMA) c o s t  i n c r e a s e d  from t h e  o r i g i n a l  p r o j e c t  ion of 

$411.6 t o  $437.9 m i l l i o n ,  making a  t o t a l  RDTE/PEMA c o s t  of $511.5 

m i l l i o n  f o r  t h e  1959-64 p e r i o d .  The r e v i s e d  p l a n  c a l l e d  f o r  t h e  

procurement and p r o d u c t i o n  of 12,532 m i s s i l e s  (152 R&D, 12,380 

i n d u s t r i a l )  and 696 f i r e  u n i t s  (80 n o n - t a c t i c a l ,  616 t a c t i c a l ) .  

D e l i v e r i e s  of p r o d u c t i o n  m i s s i l e s  and n o n - t a c t i c a l  f i r e  u n i t s  

would beg in  i n  FY 1963, fo l lowed by t h e  f i r s t  t a c t i c a l  f i r e  u n i t s  

i n  FY 1964. 46 

The Die is  C a s t  

(U) The D i r e c t o r  of Defense Research & Engineer ing  (DDRE), 

OSD, approved t h e  proposed MAULER development program on 13 Novem- 

b e r  1959, and r e l e a s e d  FY 1960 RDTE funds  t o  t h e  Department of t h e  

Army on 30 December. The A s s i s t a n t  S e c r e t a r y  of t h e  Army (ASA) 

46(1) MAULER CWSP-2, ARGMA, r e v i s e d  5  Aug 59, pp. 5-6, 15.  
(2) L t r ,  CG, AOMC, t o  CofOrd, 19 Oct 59, s u b j :  MAULER Act ion  on 
OCTI 200-6-59, a t c h d  a s  I n c l  1 t o  SS XR-REF-98, ARGMA Comdr t o  CG, 
AOMC, 6  Oct 59, s u b j :  same. MPCF, Bx 13-649, RHA. (3)  TT ORDIZ-  
SA 4-83, CofOrd t o  CG,  AOMC, 1 M a y  59. F i l e  same. 



(Logis t ics )  then i ssued  a  Class  Determination &. Findings,  on 22 

January 1960, au tho r i z ing  t h e  nego t i a t i on  of a  MAULER aevelopment 

con t r ac t  a t  an est imated cos t  of $13 mi l l i on .  47 

(U) To permit t h e  i n i t i a t i o n  of development work while  con- 

t r a c t  nego t i a t i ons  were i n  progress ,  the  Los Angeles Ordn ce  

D i s t r i c t  (LAOD), on 31 March 1960, awarded Convair/Pomonaz a  $5.5 

mi l l i on ,  90-day l e t t e r  order  con t r ac t ,  wi th  a  $5.5 m i l l i o n  con- 
49 

tingency. On 30 June 1960, Convair/Pomona signed a  d e f i n i t i z e d ,  

cos t -p lus- f ixed- fee  (CPFF) con t r ac t  f o r  $13,675,896, enough t o  

c a r r y  the  program through 31 December 1960. 50 

(U) Meanwhile, design and development work i n  support  of t he  

prime con t r ac to r  e f f o r t  had been i n i t i a t e d  a t  va r ious  Government 
E 

i n s t a l l a t i o n s .  A t  the  end of June 1960, $1,149,552 had been 

ob l iga t ed  f o r  work on items t o  be furn ished  by the  Government, 

increas ing  the  RDTE ou t l ay  f o r  FY 1960 t o  a  t o t a l  of $14,825,448. 

This  brought t h e  t o t a l  p r o j e c t  c o s t  t o  $15,511,135 through 30 June 

1960, some $559,983 having been spent  i n  FY 1958 and $125,704 i n  

FY 1959. 51 

(U) The i n i t i a t i o n  of MAULER development i n  e a r l y  1960 thus  

47(1) MAULER Presen ta t ion  t o  S t a f f  Members of t h e  House Armed . . 
Services  Committee, 17-20 Oct 60. (2) C 1  D&F atchd a s  i n c l  t o  L t r ,  
CofOrd, t h r u  CG,  AOMC, t o  ARGMA Comdr, 25 Jan  60, subj :  D&F f o r  
MAULER. MPCF, Bx 11-14, RHA. 

48 
The Convair Div is ion  of General Dynamics, Pomona, C a l i f o r n i a  

(Convair/Pomona) l a t e r  became known as  General ~ynamics/Pomona 
(GD/P) 

4 9 ~ ~ ,  CO, LAOD, t o  Chf, Contrs B r ,  DCSLOG, DAY 1 Apr 60. MPCF, 
Bx 11-14, RHA. 

5 0 ~ ~ ~ ~ ~  Diary, 1 Jan  - 30 Jun 60, pp. 85-86. (R&D Contract  
DA-04-495-ORD-1951 h e r e a f t e r  c i t e d  a s  Contract  ORD-1951.) 

5 1 ~ f  t h e  t o t a l  RDTE ou t l ay  f o r  t h e  FY 1958-60 period,  about 
$141,012 was a l l o c a t e d  t o  AOMC~ARGMA f o r  
superv is ion ,  in-house s t u d i e s ,  e t c .  - See 
10 Dec 65, pp. 10-12. 

program management and 
Add t o  MAULER TDP, MICOMy 



marked t h e  beginning of t h e  t h i r d  and f i n a l  phase of t h e  Army's 

l i g h t  a n t i a i r c r a f t  program. It a l s o  foreshadowed t h e  beginning of 

t h e  end of t h e  Phase I1 VIGILANTE weapon system which was being 

developed t o  p rov ide  t h e  f i e l d  army an i n t e r im  forward a r e a  a i r  

defense  c a p a b i l i t y .  Work on t h e  Phase I RADUSTER, it w i l l  be 

r e c a l l e d ,  had been d i scont inued  i n  February 1958, a f t e r  t h e  

r e s u l t s  of eng ineer ing  and u se r  t e s t s  i nd i ca t ed  on ly  marginal  

improvements i n  e f f e c t i v e n e s s  over  t h e  s t anda rd  M42 DUSTER. 
5  2  

(U) Evidence of s e r i o u s  o p e r a t i o n a l  l i m i t a t i o n s  i n  t h e  

VIGILANTE system had been noted by CONARC i n  J u l y  1957 and again 

i n  September of t h a t  yea r ;  however, it  then  appeared t h a t  t h i s  

advanced 37-mm. weapon would prov ide  a  major improvement over  both 

t h e  s tandard  M42 DUSTER and t h e  improved RADUSTER system. With 

t h e  subsequent t e rmina t ion  of t h e  l a t t e r ,  t h e  VIGILANTE rece ived  

added suppor t  and i t s  development was cont inued i n  t h e  hope of 

p rov id ing  an  e a r l y  replacement f o r  t h e  M42 DUSTER. 

(@ Beginning i n  e a r l y  1961-as t h e  MAULER development e f f o r t  

en t e r ed  i t s  second year-the VIGILANTE program was hampered by low 

p r i o r i t y  and a  consequent l a c k  of funds.  Although it had been 

planned i n  1957 t o  b u i l d  e i g h t  R&D pro to types  ( f o u r  each of t h e  

towed and s e l f - p r o p e l l e d  models), on ly  one p i l o t  of each system 

was a c t u a l l y  assembled. A f t e r  undergoing ex t ens ive  development 

and engineer ing  t e s t s  over a  per iod  of some 3 y e a r s ,  t h e s e  p i l o t s  

were shipped t o  F o r t  Bliss,  Texas,  i n  February 1962, f o r  s e r v i c e  

t e s t s .  It was concluded from t h e  s e r v i c e  eva lua t i on  t h a t  t h e  

VIGILANTE system was no t  s u f f i c i e n t l y  r e l i a b l e ,  rugged, o r  s t a b l e  

t o  meet requirements  of t h e  forward a r e a .  With t h e  te rmina t ion  

of t h e  Phase I1 e f f o r t  i n  J u l y  1 9 6 3 , ~ ~  t h e  VIGILANTE took i t s  

p l ace  on t h e  s h e l f  a longs ide  t h e  Phase I RADUSTER and t h e  M42 

5 2 
See above, p .  31. - 

5 3 ~ ~ ~  CD-1 ,  Suppl 111, AMC, Oct 1963, sub j :  Dev of AD Wpns, 
p. 14.  RSIC. 



DUSTER, which had a l r eady  been phased o u t  of t h e  a c t i v e  Army 

except  f o r  two lone  b a t t e r i e s  deployed i n  t h e  Panama Canal Zone. 
54 

5 4 M A U ~ ~ ~  PCP 6.41.21.06.1-2, a tchd  a s  i n c l  t o  DF, MAULER PM 
t o  CG, MICOM, 6 May 63, sub j :  MAULER PCP. 



CHAPTER I11 

) PROGRAM MANAGEMENT AND ORGANIZATION (U) 

(U) I f  p r o f i c i e n t  management a t  t he  ope ra t i ng  l e v e l  were t he  

only p r e r e q u i s i t e  f o r  a  f u l l y  succes s fu l  R&D program, t he  MAULER 

guided m i s s i l e  system no doubt would be i n  t he  f i e l d  today. For 

un l ike  t h e  development p r o j e c t s  i n i t i a t e d  a t  Redstone Arsenal 

during t h e  e a r l y  19501s,  t h e  MAILER program was endowed with a  

dynamic command and management system t h a t  assured  coherent  

guidance, c l e a r l y  def ined  command channels ,  responsive l o c a l  con- 

t r o l s ,  and competent t e c h n i c a l  superv is ion .  The u l t ima te  success  

of a complex m i s s i l e  development program, however, r e q u i r e s  some- 

t h ing  more than e f f e c t i v e  superv is ion ,  d i r e c t  ion, and c o n t r o l  a t  

t h e  f i e l d  ope ra t i ng  l e v e l .  Decis ions and guidance from h igher  

a u t h o r i t y  must be f i rm and t imely .  Program o b j e c t i v e s  must be 

c l e a r l y  def ined  and r e a l i s t i c a l l y  planned. And f i n a n c i a l  support  

t o  meet those  o b j e c t i v e s  must be prompt and adequate.  E labora t ing  

upon t h e s e  fundamental p r i n c i p l e s  of economy and good management, 

i n  J u l y  1960, COL John G .  Z i e r d t ,  then Commander of ARGMA and, a s  

such, t h e  MAULER Commodity Manager, s a id :  

. . . [A] prime cond i t i on  which inf luences  t h e  e f f e c t i v e n e s s  
of management i s  t h e  abso lu t e  n e c e s s i t y  of e s t a b l i s h i n g  a  goa l ,  
committing t h e  a u t h o r i t y  and resources  necessary t o  i t s  r e a l i z a t i o n ,  
and then having t h e  good sense t o  l eave  t h a t  p a r t  of t h e  e f f o r t  
a lone .  

. . . [Our] i n a b i l i t y  t o  o b t a i n  s o l i d  dec i s ions  i s ,  I be l i eve ,  
t h e  most s i n g u l a r l y  damaging in f luence  and i s  t h e  most d i f f i c u l t  t o  
cope w i t h  i n  any c u r r e n t  m i s s i l e  endeavor.  I c a l l  i t  "Stop-Star t  
Philosophy." It permeates program funding,  t e chn ica l  dec i s ions ,  and 
i n  f a c t  every phase of system a c t i v i t y .  S ince  t h e  days of  Newton 
and Watt and F rank l in ,  s o c i e t y  has . . . promoted sc ience  from the  
ranks of t h ings  t o  be t o l e r a t e d  t o  a  l e v e l  of near  ado ra t i on .  Yet,  
i n  applying sc i ence  t o  our defense  needs,  we cont inue  t o  ignore a  
s imple b a s i c  r u l e  of management economy which s u r e l y  even Adam 
understood, t h e  abso lu te  n e c e s s i t y  of  e s t a b l i s h i n g  a  goa l ,  then 



s t epp ing  back and pe rmi t t i ng  t h e  capable  p a r t y  charged wi th  t h i s  
r e s p o n s i b i l i t y  t o  a r r i v e  a t  t h e  d e s i r e d  s o l u t  i 0 n . l  

t 
,F 

(U) From t h e  very o u t s e t  of t h e  MAULER program, it was abun- 

dan t ly  ev ident  t h a t  t h e  a u t h o r i t y  and resources  e s s e n t i a l  f o r  t h e  

e f f i c i e n t  p rosecut ion  of t h e  development e f f o r t  would no t  be f o r t h -  

coming. On t h e  con t r a ry ,  program guidance from higher  headquar te rs  

was b u i l t  around a d i l a t o r y ,  s t o p - s t a r t  philosophy t h a t  f lew i n  t h e  

f a c e  of bo th  management economy and t h e  1 A  p r i o r i t y  accorded t h e  

program. Each new f i s c a l  year  presen ted  t h e  weapon system manager 

w i th  a new c r i s i s ,  a s  program funding and planning f l u c t u a t e d  from 

one extreme t o  t h e  o t h e r .  There were f r equen t  program reviews, 

r eeva lua t ions ,  and r e o r i e n t a t i o n s ,  a s  new t echn ica l  problems a rose  

and c o s t s  increased .  The weapon system manager spent  an i no rd ina t e  

amount of time prepar ing  a l t e r n a t e  proposa ls ,  j u s t i f y i n g  and 

r e j u s t i f y i n g  h i s  program t o  an i nc reas ing  number of committees, 

and pleading f o r  guidance and dec i s ions  from h igher  headquar te rs .  

(U) I n  t h e  l i g h t  of t h e  unsolved t e c h n i c a l  problems and 

compromises 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 ,  t h e  cla im t h a t  t h e  

development of t h e  weapon system was w i th in  t h e  c u r r e n t  s t a t e  of 

t h e  a r t  appears-on t h e  su r f ace ,  a t  l e a s t - t o  have been ove r ly  

o p t i m i s t i c .  It should be noted,  however, t h a t  e f f o r t s  t o  so lve  

1 
(1) Speech t o  t h e  DODRE Plcy Council  Mtg a t  F t  Monroe, Va., 

6-8 J u l  60, pp. 7-8. (2) Colonel Z i e r d t  served a s  Chief of S t a f f  
f o r  AOMC from 31 March 1958 t o  mid-January 1960, when he became 
Deputy Commander of ARGMA (AOMC GO 2, 31 Mar 58; ARGMA GO 1, 16 J a n  
60) .  He succeeded BG John G .  Sh inkle  a s  ARGMA Commander on 21 June ,  
and was promoted t o  t h e  rank  of b r i g a d i e r  gene ra l  i n  December 1960 
(ARGMA GO 32, 21 Jun 60; DA SO 293, 21 Dec 60) .  General Z i e r d t  r e -  
mained in  command of ARGMA u n t i l  11 December 1961, when t h e  Agency 
was merged wi th  AOMC Headquarters (AOMC GO 96, 11 Dec 61) .  He then 
became Deputy Commanding General f o r  Guided M i s s i l e s  (AOMC GO 98, 
11 Dec 61) ,  a pos t  he held u n t i l  June 1962, when he went t o  Army 
Mate r i e l  Command Headquarters (DA SO 116, 18 May 62) .  General 
Z i e r d t  became Commanding General of t h e  Army M i s s i l e  Command on 23 
September 1963, rece ived  h i s  second s t a r  on 1 January 1964, and 
r e t i r e d  from a c t i v e  duty on 30 June 1967 (MICOM GO 84, 23 Sep 63; 
DA SO 321, 31 Dec 63; MICOM GO 71, 29 Jun  67) .  



t h o s e  problems were h i n d e r e d  by piecemeal  fund ing  and t h e  l a c k  o f  

t i m e l y  guidance on c e r t a i n  t e c h n i c a l  a s p e c t s  o f  t h e  sys tem.  For  

example, d e t a i l e d  t e c h n i c a l  r equ i rements  f o r  t h e  B a t t e r y  Command 

P o s t  and r e l a t e d  a n c i l l a r y  i tems were n o t  e s t a b l i s h e d  u n t i l  l a t e  

1962. These  and o t h e r  b e l a t e d  requ i rements  n o t  o n l y  made t h e  

MAULER weapon sys tem more complex, b u t  a l s o  accounted f o r  most of  

t h e  i n c r e a s e  i n  development c o s t  which more t h a n  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 .  

(U) T h i s  c h a p t e r  d e a l s  w i t h  t h e  b a s i c  a s p e c t s  of  program 

management and o r g a n i z a t i o n a l  s t r u c t u r e  a t  t h e  f i e l d  o p e r a t i n g  

l e v e l ,  and w i t h  t h e  Government-contractor  m i s s i o n s  and r e l a t i o n -  

s h i p s .  O r d i n a r i l y ,  t h e  broad t o p i c  of  management would embrace 

a p p r o p r i a t e  t r e a t m e n t  of budget  and f i s c a l  m a t t e r s ,  a s  w e l l  a s  

program guidance,  p l a n s ,  and s c h e d u l e s .  However, a s  no ted  above, 

t h e  problems encoun te red  i n  t h e s e  p a r t i c u l a r  a r e a s  had a  tremendous 

impact on t h e  scope and momentum of t h e  t e c h n i c a l  development 

e f f o r t ,  and were,  i n  f a c t ,  p a r t i a l l y  r e s p o n s i b l e  f o r  t h e  u n t e n a b l e  

s i t u a t i o n  t h a t  u l t i m a t e l y  doomed t h e  MAULER t o  o b l i v i o n .  These 

manager ia l  problems a r e  t h e r e f o r e  t r e a t e d  i n  t h e  c h a p t e r s  d e a l i n g  

w i t h  implementa t ion of  t h e  development program. 

AOMCIARGMA Management S t r u c t u r e  

(U) For  t h e  f i r s t  2  y e a r s  (1960-61) ,  t h e  r e s p o n s i b i l i t y  f o r  

p r o s e c u t i o n  of t h e  MAULER program r e s t e d  w i t h  t h e  AOMC Commander 

a s  weapon sys tem manager. The S e c r e t a r y  of  t h e  Army had c r e a t e d  

t h e  Army Ordnance M i s s i l e  Command on 31  March 1958, and appo in ted  

a s  i t s  head MG John  B.  Medar is2  who had ea rned  a  n o t a b l e  r e p u t a t  ion  

2 (1 )  DA GO 12,  28 Mar 58; AOMC GO 1, 31  Mar 58. ( 2 )  MG August 
Schomburg succeeded Genera l  Medar is  a s  Commanding Genera l  of AOMC 
on 1 February  1960 (AOMC GO 11) and remained i n  t h a t  p o s t  u n t i l  
l a t e  May 1962. MG F r a n c i s  J .  McMorrow assumed command of AOMC on 
26 May 1962 (AOMC GO 63) and s e r v e d  i n  d u a l  c a p a c i t y  a s  commander 
of t h e  new Army M i s s i l e  Command (MICOM) d u r i n g  i t s  ( c o n t i n u e d )  



f o r  h i s  dynamic admin i s t r a t i ve  a b i l i t y  a s  Commander of t h e  Army 

B a l l i s t i c  M i s s i l e  Agency (ABMA) . Placed under General Medar is  ' 
3 d i r e c t  c o n t r o l  were ARGMA ( e s t a b l i s h e d  on 1 Apr i l  1958 ) ;  ABMA; J e t  

Propuls ion Laboratory a t  Pasadena, C a l i f o r n i a ;  White Sands Proving 

Ground ( l a t e r  renamed White Sands M i s s i l e  Range--WSMR); and Redstone 

Arsenal .  The i n t e g r a t i o n  of primary research ,  development, t e s t ,  

and l o g i s t i c a l  support  a c t i v i t i e s  under s i n g l e  d i r e c t i o n ,  t oge the r  

wi th  t h e  admin i s t r a t i ve  s t r eaml 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  p r i o r i t y  m i s s i l e  pro-  

grams ( s e e  Chart  1 ) .  The AOMC was charged w i t h  management respon- 

s i b i l i t y  f o r  ass igned guided m i s s i l e s ,  b a l l i s t i c  m i s s i l e s ,  and 

rocke t s ,  inc lud ing  des ign ,  development, product ion, supply and 

maintenance, and c e r t a i n  t r a i n i n g  func t ions .  4 

(U) U n t i l  t h e  genera l  r eo rgan iza t ion  of December 1961, t h e  

ARGMA Commander performed t h e  func t ions  of commodity manager f o r  

t h e  MAULER program under t h e  d i r e c t i o n  of AOMC Headquarters.  With 

t h e  commencement of weapon system development i n  e a r l y  1960, he 

e s t a b l i s h e d  a MAULER Sec t ion  i n  t h e  A i r  Defense Branch of t h e  R&D 

Div is ion ,  and appointed MAJ John G .  Rans i e r  a s  t h e  Senior  ARGMA 

Representa t ive  (SXR) a t  Convair ' s  p l a n t  i n  Pomona, C a l i f o r n i a .  5 

2(cont)  formative s t a g e  from 5 June 1962 (MICOM GO 2) t o  
1 August 1962, when AOMC became known a s  MICOM. General McMorrow 
remained i n  command of MICOM u n t i l  h i s  dea th  on 24 August 1963 
(AMC GO 47, 27 Aug 63) . BG H. P. Persons,  J r . ,  served a s  a c t i n g  
commander from 15 August 1963 (MICOM GO 74) u n t i l  General ~ i e r d t ' s  
a r r i v a l  on 23 September 1963 ( s e e  - foo tno te  1 above). 

2 

J ~ e e  - above, p .  29. 

4(1) OrdCorps Order 6-58, 31 Mar 58, sub j :  USACMC. (2) OrdCorps 
Order 16-58, 1 J u l  58, sub j :  Msn of t h e  USAOMC. 

5(1) DF, Chf, Con Ofc, ARGMA, t o  Chf, Con Ofc, AOMC, 17 Feb 60, 
sub j :  Org Chs - ARGMA. (2) DF, C m t  2, Chf, Mgt Svcs B r ,  ARGMA Con 
Ofc, t o  Chf, R&D Div, 12 Feb 60, sub j :  Es tb  of a MAULER Sec, AD B r ,  
R&D Div. (3) DF, Chf, P r o j s  Ofc, ARGMA Con Ofc, t o  Civ Pers  Ofc, 
ARGMA, 2 Feb 60, sub j :  Es tb  of SXR Ofc a t  t h e  Aeronutronics  P l a n t  
& Convair.  (4) L t r ,  ARGMA Comdr t o  CO, LAOD, 22 Mar 60, sub j :  Asgmt 
of ARW Fld Rep. 



CHART 1 
USAOMC CHAIN OF COMMAND 
M a r c h  1958  - July 1962  
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I n i t i a l l y  ass igned  t o  t h e  Agency Cont ro l  Of f i ce ,  Major Ransier  

served a s  s e n i o r  spokesman and con tac t  between ARGMA and t h e  con- 

t r a c t o r .  Mat te rs  r e l a t i n g  t o  t h e  formulat ion of new po l i cy  o r  t h e  

r e s o l u t i o n  of  po l i cy  c o n f l i c t s  were handled through t h e  Cont ro l  

Of f i ce  f o r  a  coord ina ted  Agency p o s i t i o n .  Other ma t t e r s  could be 

reso lved  d i r e c t l y  w i th  t h e  mission element involved, but  w i th  a  

s i n g l e  r e p r e s e n t a t i v e  i n  charge of t h e  o v e r a l l  mission a t  t he  

c o n t r a c t o r ' s  l e v e l ,  e f f e c t i v e  c o n t r o l  and coord ina t ion  of s i gn i f  i- 

can t  program a c t i o n s  was assured .  6  

(U) The Agency's f i e l d  l i a i s o n  personnel  remained under t h e  

Cont ro l  Of f i ce  u n t i l  19 September 1960, when they were reass igned  

t o  mission ope ra t i on  l e v e l .  Under t h e  r e v i s e d  po l i cy ,  o p e r a t i o n a l  

c o n t r o l  of SXR o f f i c e s  was ves ted  i n  t h e  n a t i o n a l  mission element 

having primary r e s p o n s i b i l i t y  f o r  t h e  weapon system involved-in 

t h e  c a s e  of t h e  MAULER, R&D Operat ions.  A l l  l i a i s o n  personnel  were 

s t i l l  appointed by t h e  Agency Commander and they were s t i l l  ass igned  

t o  t h e  r e s p e c t i v e  c o n t r a c t o r  p l a n t s  under superv is ion  of a  s i n g l e  

SXR, a s  before .  But t h e  formulat ion of new po l i cy  o r  r e s o l u t i o n  of 

p o l i c y  c o n f l i c t s  was no longer  handled a t  agency s t a f f  l e v e l .  7  

(U) The c e n t r a l i z e d  c o n t r o l  thus  l o s t  under t h e  f u n c t i o n a l  

real ignment  was supplanted by an i n t e r n a l  commodity coord ina t ion  

procedure t h a t  had been e s t a b l i s h e d  and implemented e a r l i e r  i n  

1960. Th i s  procedure was designed t o  provide t h e  Agency Commander 

w i th  t h e  supplementary c o n t r o l  and coord ina t ion  necessary  t o  a s s u r e  

i n t e g r a t e d  commodity managership. It cons i s  t e d  of i nd iv idua l  

weapon system teams composed of one member from each of t h e  mission 

ope ra t i ons  and one Cont ro l  Of f i ce  member who served a s  chairman. 8  

6 A R ~ M A  C i r  7  ( l a t e r  renumbered 600-I) ,  28 Jun  58, sub j :  ARGMA 
Ln Pers  a t  Cont rs '  P l a n t s  & Govt I n s t l s .  -- See a l s o  ARGMA H i s t  Sum, 
1 Apr - 30 Jun  58, pp. 37-38. 

7 A R ~ M A  C i r  600-1, r ev i sed  19 Sep 60. 

8ARG'MA C i r  1-2,  12 May 60, sub j :  Agcy Cmdty Coord. 



Members of t h e  MAULER team, a s  of 16 August 1960, were: M r .  Fred 

S i t t a s o n ,  chairman, CAPT H. D. Mitman (R&D) , M r .  J .  R.  Turner 

( I n d u s t r i a l ) ,  and CAPT H.  W .  Strohm ( F i e l d  Se rv i ce ) .  
9 

The MAULER Pro j e c t  Manager 

(U) In  e a r l y  October 1961, t h e  Army Chief of Research and 

Development d i r e c t e d  t h e  es tab l i shment  of p r o j e c t  managership f o r  

t h e  MAULER weapon system. This  was no r e f l e c t i o n  on t h e  perform- 

ance of t h e  AOMCIARGMA team, but merely an ex tens ion  of t h e  new 

p r o j e c t  management concept which had been e s t a b l i s h e d  e a r l i e r  i n  

1961 a t  t h e  behest  of t h e  Sec re t a ry  of Defense.  Among the  c r i t e r i a  

used i n  t h e  s e l e c t i o n  of a weapon system f o r  p r o j e c t  managership 

were: t h e  need f o r  a c c e l e r a t i n g  t h e  decision-making process ;  

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 he  

P r e s i d e n t ,  o r  t he  Sec re t a ry  of Defense; t h e  e s s e n t i a l i t y  of t he  

i tem t o  t h e  Army mission;  t h e  high d o l l a r  va lue  of t h e  system; o r  

t h e  presence of major managerial  o r  t e c h n i c a l  problems .lo That t he  

MAULER p r o j e c t  met v i r t u a l l y  a l l  of t h e s e  c r i t e r i a  can be seen from 

t h e  observa t ions  made e a r l i e r  i n  t h i s  chap te r .  Moreover, t he  need 

f o r  an e a r l y  MAULER c a p a b i l i t y  was r a p i d l y  becoming more c r i t i c a l  

w i th  t h e  cont inued l o s s  of momentum i n  t h e  VIGILANTE development 

program. 11 

(U) The p r o j e c t  manager o f f i c e s  i n i t i a l l y  e s t a b l i s h e d  under 

t h e  new management concept had been phys i ca l l y  l oca t ed  i n  OCO. 

However, MG H.  F. Bigelow, then t h e  Deputy Chief of Ordnance, 

recommended t h a t  t h e  Of f i ce  of t h e  MAULER P r o j e c t  Manager be placed 

a t  AOMC Headquarters where it would be s t a f f e d  wi th  t echn ica l  and 

'ARGMA C i r  1-2, Ch 3 ,  16 Aug 60. 

'O~aymond J . Snodgrass , The Concept of Pro j ec  t Management 
H i s t  Ofc, l964) ,  pp. 89,  92. 
L L 

See above, pp. 55-56. - 



managerial  personnel  t o  d i r e c t  t h e  prosecut ion  of t h e  program. The 

P r o j e c t  Manager would r e p o r t  d i r e c t l y  t o  t h e  Commanding General of 

AOMC on a l l  ma t t e r s  w i th in  t h e  l a t t e r ' s  a u t h o r i t y ,  bu t  he would 

a l s o  have d i r e c t  access  t o  t h e  Chief of Ordnance on a l l  ma t t e r s  

r e l a t i n g  t o  d e c i s i o n  and information app rop r i a t e  t o  t h e  Chief of 

Ordnance o r  h igher  l e v e l .  12 

(U) According t o  Ordnance Corps Order 1-62, da ted  3 January 

1962, t h e  Of f i ce  of t h e  MAULER P r o j e c t  Manager was e s t a b l i s h e d  i n  

AOMC Headquarters e f f e c t i v e  16 October 1961; however, it apparen t ly  

d i d  no t  become o p e r a t i o n a l  u n t i l  1 December 1961, when COL B. J .  

Leon Hirshorn assumed t h e  d u t i e s  of MAULER P r o j e c t  D i r ec to r  a t  

ARGMA.'~ Ten days l a t e r ,  on 11 December 1961, ARGMA was abol i shed  

a s  a  s e p a r a t e  agency and i t s  func t ions  were absorbed by AOMC Head- 

q u a r t e r s .  A t  t h a t  t ime, t h e  MAULER-REDEYE P r o j e c t  Of f i ce  was 

e s t a b l i s h e d  under t h e  newly formed Of f i ce  of t h e  Deputy Commanding 

General ,  Guided M i s s i l e s  (DCG, GM) .I4 Colonel Hirshorn was named 

MAULER-REDEYE P r o j e c t  Manager e f f e c t i v e  12 December 1961. 15 

1288, Dep CofOrd t o  CofS, DA, 7  Dec 61, sub j :  Es tb  of Ofc of 
PM, MAULER; & i n c l  t h e r e t o ,  Dra f t  of OrdCorps Order,  sub j :  Ofc of 
PM, MAULER. (The l a t t e r  document contained t h e  proposed mission 
and func t iona l  s ta tement  which was l a t e r  approved and publ ished i n  
ordnance Corps Order 1-62, da ted  3  January 1962.) 

13(1) ARGMA GO 22, 1 Dec 61, sub j :  P r o j  D i r ,  MAULER (2) The 
Summary Sheet  c i t e d  i n  t h e  foregoing foo tno te  s t a t e s  t h a t  OCRD, on 
27 October 1961, approved KO's nomination of Colonel Hirshorn a s  
MAULER P r o j e c t  Manager. A t  t h a t  t ime, Colonel Hirshorn was Deputy 
Commander of ABMA, a  pos t  he he ld  u n t i l  1 December 1961, when he 
was reass igned  t o  ARGMA (AOMC SO 143, 24 Nov 61; a l s o  s ee  H i s t  of 
ABMA, 1 J u l  - 11 Dec 61, p. 8 ) .  On 11 January 1962, AOMC i ssued  an 
o rde r  (GO 2) a s s ign ing  Colonel Hirshorn a s  MAULER P r o j e c t  Manager 
r e t r o a c t i v e  t o  16 October 1961; however, t h i s  was apparen t ly  a  
paper assignment made t o  agree  w i th  t h e  e f f e c t i v e  d a t e  shown i n  t h e  
Ordnance Corps o rde r  of 3  January 1962. 

14(1) AOMC GO 96, 5  Dec 61, sub j :  Reorg of USAOMC. (2) The 
DCG, GM was l a t e r  redes igna ted  a s  Deputy Commanding General,  A i r  
Defense Systems (DCG, ADS). MICOM GO 43, 3 Oct 62. 

1 5 ~ ~ ~ ~  GO 99, 13 D c  61. 



(U) M r .  Lewis L. Gober succeeded Colonel  Hi r shorn  a s  Ac t ing  . . 

MAULER P r o j e c t  Manager on 13 June 1962. 
16 

Some 6  weeks l a t e r ,  on 

31 J u l y ,  t h a t  p o r t i o n  of t h e  p r o j e c t  o f f i c e  r e l a t i n g  t o  t h e  REDEYE 

weapon system was t r a n s f e r r e d  t o  t h e  newly e s t a b l i s h e d  O f f i c e  o f  

t h e  REDEYE Product  Manager. 17 

(U) Meanwhile, on 23 May 1962, t h e  U .  S .  Army M i s s i l e  Command 

(MICOM) was c r e a t e d  a t  Redstone Arsena l  a s  a  s u b o r d i n a t e  element o f  

t h e  new U .  S. Army M a t e r i e l  Command (AMC), which assumed r e s p o n s i -  

b i l i t y  f o r  those  f u n c t i o n s  a s s i g n e d  t o  t h e  Chief of Ordnance. The 

MICOM e x i s t e d  w i t h  a  s k e l e t o n  s t a f f  u n t i l  1 August 1962, when i t  

absorbed a l l  t h e  e lements  and f u n c t i o n s  of AOMC. 
18 

(U) Immediately fo l lowing  t h e  Army r e o r g a n i z a t i o n ,  t h e  MAULER 

P r o j e c t  O f f i c e  was r e a l i g n e d  i n  accordance w i t h  t h e  AMC concept  of 

c e n t r a l i z e d  management and e s t a b l i s h e d  a s  a  s e p a r a t e  T a b l e  o f  

D i s t r i b u t i o n  (TD) u n i t  under t h e  Deputy Commanding Genera l ,  A i r  

Defense Systems (DCG, ADS). S i n c e  i t s  e s t a b l i s h m e n t  i n  December 

1961, t h e  MAULER P r o j e c t  O f f i c e  had o p e r a t e d  under a  d e c e n t r a l i z e d  

management concep t ;  i . e . ,  i t  had a  v e r y  smal l  s t a f f  of around s i x  
19 

people  who c o n t r o l l e d  and c o o r d i n a t e d  t h e  program a c t i v i t i e s  

conducted by t h e  t h r e e  n a t i o n a l  miss ion  e lements .  The c e n t r a l i z e d  

1 6 ~ ~ ~ ~  GO 78, 5  J u l  62.  

17(1)  AOMC GO 8 7 ,  30 J u l  62. (2 )  Product  Manager Off i c e s  were 
r e d e s i g n a t e d  a s  Commodity Off i c e s  e f f e c t i v e  22 October 1962. MICOM 
GO 54, 5  Nov 62. 

18(1) AMC GO 4 ,  23 May 62.  (2) DA GO 46, 25 J u l  62. (3)  MICOM 
GO 5, 30 J u l  62. (4 )  DA GO 57, 27 Sep 62.  (5)  For  a  d e t a i l e d  
h i s t o r y  of t h e  r e o r g a n i z a t i o n ,  see AOMC Smanl H i s t  Sum, 1 J a n  - 30 
Jun 62; MICOM An1 H i s t  Sum, FY 1963; and AMC An1 H i s t  Sum, FY 1963. 

19 
T h i s  was e q u i v a l e n t  t o  t h e  p r e v i o u s  ARGMA C o n t r o l  O f f i c e  

p r o j e c t  s t a f f .  For example, of t h e  73 c i v i l i a n  manpower spaces  
a l l o c a t e d  t o  t h e  MAULER p r o j e c t  on 30 June 1961, 6  were a s s i g n e d  
t o  t h e  Cont ro l  O f f i c e  s t a f f  and t h e  remaining 67 were d i s t r i b u t e d  
among t h e  n a t i o n a l  miss ion  e lements .  ARGMA Rept ,  " C i v i l i a n  Man- 
power A l l o c a t e d  by M i s s i l e  System a s  of 30 June  1961," n .d .  



p r o j e c t  management concept ( s e e  Char t s  2  and 3) s t r e s s e d  maximum 

i n t e g r a t i o n  of t h e  t o t a l  e f f o r t  i n  o rde r  t o  make the  b e s t  p o s s i b l e  

use of l i m i t e d  resources ,  and a t  t h e  same time a t t a i n  a  high order  

of s t a b i l i t y .  It n e c e s s a r i l y  e n t a i l e d  maximum use of t h e  func- 

t i o n a l  d i r e c t o r a t e s  f o r  ope ra t i ona l  suppor t ,  but  t h e  P r o j e c t  

Manager possessed t h e  a u t h o r i t y ,  resources ,  and c a p a b i l i t y  w i th in  

h i s  own o f f i c e  f o r  t h e  c e n t r a l i z e d  management, d i r e c t i o n ,  c o n t r o l ,  

and monitorship of t h e  t o t a l  e f f o r t .  Th i s  included a l l  phases of 

r e sea rch ,  development, t e s t ,  procurement and product ion,  d i s t r i -  

bu t ion ,  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  o b j e c t i v e s  of t h e  Army 

Mate r i e l  Command. 20 

(U) The t a s k  of s t a f f i n g  t h e  expanded o rgan iza t ion  wi th  

competent management and engineer ing  t a l e n t  f e l l  t o  COL Norman T .  

Dennis who joined t h e  o f f i c e  a s  MAULER P r o j e c t  Manager on 20 

September 1962.~ '  By 31 December, h i s  s t a f f  had grown from a  

ske l e ton  crew of 6  t o  a  t o t a l  of 66 (8 o f f i c e r s ,  58 c i v i l i a n s ) ,  

a g a i n s t  an i n i t i a l  TD a u t h o r i z a t i o n  of 77 (6  o f f i c e r s ,  71 c i v i l -  

i a n s ) .  22 During 1963, when t h e  MAULER program su f f e r ed  i t s  

g r e a t e s t  se tback ,  AMC Headquarters increased t h e  TD a u t h o r i z a t i o n  

t o  132, and a t  t h e  end of t h a t  year  t h e  ass igned  s t r e n g t h  s tood  a t  

1 0 8 . ~ ~  The p r o j e c t  o f f i c e  s t a f f  a l s o  included 10 B r i t i s h  and 3  

Canadian o f f i c e r s  who were p a r t i c i p a t i n g  i n  t h e  management, devel-  

opment, and eva lua t ion  of t h e  MAULER weapon system under a  pac t  

wi th  t h e  United Kingdom. These fo re ign  r e p r e s e n t a t i v e s  joined t h e  

2 0 ~ ~ ~ ~ ~  Reg 10-2, Sec 1100, 15 Mar 63. 

2 1 A M ~  SO 15, 13 Aug 62. (Lewis L. Gober, who had served a s  
a c t i n g  manager s i n c e  13 June 1962, became t h e  Deputy MAULER Pro j ec t  
Manager and remained wi th  t he  program u n t i l  i t s  te rmina t ion . )  

- - 

22(1) MICOM Pers  S t a t u s ,  31 Dec 62. (2) H i s t  Rept, MAULER 
Pro j  Ofc, 1 J u l  - 31 Dec 62, p. 1. 

23(1) MICOM Pers  S t a t u s ,  31 Dec 63. (2) MICOM An1 H i s t  Sum, 
FY 1964, pp. 15, 51. 
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MAULER p r o j e c t  s t a f f  a t  MICOM i n  1963, f o l l o w i n g  a  d e c i s i o n  by t h e  

Uni ted  Kingdom t o  abandon development of i t s  own forward a r e a  a i r  

d e f e n s e  sys tem known a s  t h e  PT-428. 24 

(U) COL Bernard  R.  Luczak, who succeeded Colone l  Dennis a s  
2  5  

P r o j e c t  Manager on 12 February  1964, s t e e r e d  t h e  program through 

t h e  f i n a l  agon iz ing  r e a p p r a i s a l s  and u l t i m a t e  t k r m i n a t  ion.  I n  mid- 

1964 t h e  p r o j e c t  o f f i c e  had a  peak a s s i g n e d  s t r e n g t h  of 123,  i n -  

c l u d i n g  110 U .  S .  Army p e r s o n n e l  and 1 3  Br i t i sh -Canad ian  o f f i c e r s .  

The l a t t e r  p e r s o n n e l  were n o t  c h a r g e a b l e  a g a i n s t  t h e  o f f i c e ' s  TD 

a u t h o r i z a t i o n ,  which had been reduced by 15  s p a c e s ,  from 132 t o  

117.  
26 

Government-Contractor Miss ions  and R e l a t i o n s h i p s  

(U) The pr imary r e s p o n s i b i l i t y  f o r  development of  t h e  MAULER 

weapon sys tem r e s t e d  w i t h  t h e  Army M i s s i l e  Command team a t  Redstone 

A r s e n a l ,  Alabama. Wi th in  t h e  c o n t e x t  of t h e  i n t e g r a t e d  management 

ph i losophy  j u s t  d e s c r i b e d ,  t h e  weapon sys tem manager ' s  a u t h o r i t y  

and r e s p o n s i b i l i t y  embraced t h e  c o n t r o l  of r e s o u r c e s ;  f o r m u l a t i o n  

of program p l a n s  and s c h e d u l e s ;  t e c h n i c a l  c o n t r o l ,  s u p e r v i s i o n ,  

and c o o r d i n a t i o n  of  p r o j e c t  a c t i v i t i e s  a t  c o n t r a c t o r  p l a n t s  and 

s u p p o r t i n g  Government i n s t a l l a t i o n s ;  maintenance of competent  i n -  

house  e n g i n e e r i n g  t a l e n t  and f a c i l i t i e s  f o r  e f f e c t i v e  t e c h n i c a l  

s u p e r v i s i o n  and e v a l u a t i o n  o f  t h e  c o n t r a c t o r s '  performance;  and 

t h e  maintenance of  c o n t i n u a l  l i a i s o n  w i t h  t h e  u s e r  and o t h e r  Army 

t e c h n i c a l  s e r v i c e s  t o  i n s u r e  c o m p a t i b i l i t y  of t h e  sys tem w i t h  

24(1) H i s t  Rep t s ,  MAULER P r o j  Ofc, 1 J a n  - 30 J u n  63,  pp. 8-9; 
1 J u l  63 - 30 J u n  64,  p .  1. ( 2 )  For  f u r t h e r  d e t a i l s  r e l a t i n g  t o  
B r i t i s h  and Canadian p a r t i c i p a t i o n  i n  t h e  MAULER program, see 
below, pp. 84-86, 92-96. 

2 5 ~ ~ ~ ~ ~  GO 14 ,  11 Feb 64. 

26(1)  MICOM P e r s  S t a t u s ,  30 J u n  64.  ( 2 )  H i s t  Rep t ,  MAULER 
P r o j  Ofc,  1 J u l  63 - 30 J u n  64,  pp. 1-2.  



e s t a b l i s h e d  m i l i t a r y  requ i rements  and o b j e c t i v e s .  

(U) I n  i t s  r o l e  a s  prime c o n t r a c t o r ,  t h e  Convair  D i v i s i o n  of 

General  Dynamics-or GD/P, a s  it was l a t e r  known-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 ,  development, and t e s t  of t h e  complete weapon system 

and f o r  f u r n i s h i n g  d e t a i l e d  drawings and s p e c i f i c a t i o n s  f o r  use  by 

Government a g e n c i e s  and c o n t r a c t o r s  p a r t i c i p a t i n g  i n  t h e  program. 

I m p l i c i t  i n  t h e  prime c o n t r a c t o r ' s  miss ion  was t h e  r e s p o n s i b i l i t y  

f o r  g e n e r a l  s u p e r v i s i o n ,  t e c h n i c a l  d i r e c t i o n ,  and c o o r d i n a t i o n  of 

t h e  o v e r a l l  development e f f o r t .  The working r e l a t i o n s h i p s  among 

AOMC/ARGM, GD/P, and t h e  s u p p o r t i n g  m i l i t a r y  s e r v i c e s  were d e l i n -  

e a t e d  i n  t h e  prime c o n t r a c t  and i n  formal  agreements between t h e  

weapon system manager and t h e  r e s p e c t i v e  m i l i t a r y  commands concerned 

w i t h  i tems of Government - f u r n i s h e d  equipment (GFE) . 
T e c h n i c a l  C o n t r o l  of t h e  Vehicle-Pod C o n t r a c t o r  

(U) The p r e c e d e n t  f o r  t h e  ground r u l e s  governing r e l a t i o n s h i p s  

between t h e  prime c o n t r a c t o r  and t h e  m i l i t a r y  was s e t  d u r i n g  t h e  

n e g o t i a t i o n  of t h e  d e f i n i t i z e d  R&D c o n t r a c t .  It grew o u t  of a  

d i s p u t e  over  t h e  c o n t r a c t u a l  and t e c h n i c a l  c o n t r o l  of t h e  MAULER 

v e h i c l e ,  one o f  t h e  key GFE i t ems .  As t h e  commodity command having 

n a t i o n a l  miss ion  r e s p o n s i b i l i t y  f o r  development and procurement of 

a l l  automotive  i tems f o r  Army m i s s i l e  sys tems,  WAC i n s i s t e d  t h a t  

it must be g iven  f u l l  a u t h o r i t y  and r e s p o n s i b i l i t y  f o r  p r o v i d i n g  

v e h i c l e s  f o r  t h e  MAuLER. '~  Under t h e  terms t h u s  proposed f o r  

C o n v a i r ' s  R&D c o n t r a c t ,  WAC would have complete r e s p o n s i b i l i t y  

f o r  t e c h n i c a l  s u p e r v i s i o n  and c o n t r o l  of t h e  v e h i c l e  c o n t r a c t o r  

(Food Machinery & Chemical C o r p o r a t i o n ) ,  and Convair  would work 

w i t h  OTAC on d e s i g n  of t h e  i tem r a t h e r  t h a n  d i r e c t l y  w i t h  t h e  

c o n t r a c t o r .  I n  e a r l y  A p r i l  1960, COL P a u l  H. Scordas ,  Commanding 

2 7 ~ t r ,  CG, WAC, t o  ARGMA Comdr, 15 J a n  60,  s u b j :  MAULER I n s t l  
on MI13 Vehs. MPCF, Bx 11-14, RHA. 

7  0  



Off i ce r  of M O D ,  advised General Shinkle  t h a t  Convair ob jec ted  t o  

t h i s  procedure on t h e  grounds t h a t  it would compromise t h e  company's 

p o s i t i o n  and r e s p o n s i b i l i t y  a s  prime c o n t r a c t o r .  Convair argued 

t h a t  such a  procedure would cause a d d i t i o n a l  admin i s t r a t i ve  and 

c o n t r o l  d i f f i c u l t i e s ,  and t h a t  i t  should be allowed t o  work inde- 

pendent ly  and d i r e c t l y  through a  subcont rac tor  r e l a t i o n s h i p  w i th  

f u l l  managerial  r e s p o n s i b i l i t y  f o r  t h e  program. I n  a  l e t t e r  t o  

M O D ,  Convair emphasized t h e  extreme importance of having t h e  

MAULER pod s t r u c t u r e  and t h e  v e h i c l e  h u l l  designed, cons t ruc t ed ,  

and procured from t h e  same source,  and i n s i s t e d  t h a t  it be given 

c o n t r a c t u a l  and t echn ica l  c o n t r o l  of t h a t  source.  
28 

(U) The bas i c  TI13 t racked  v e h i c l e  proposed a s  t h e  MAULER 

weapon c a r r i e r  had been developed by t h e  Food Machinery & Chemical 

Corporat ion (FMC) under c o n t r a c t  w i th  OTAC, and t h a t  same company 

had been Convai r ' s  subcont rac tor  f o r  t h e  vehicle-pod des ign  dur ing  
29 t h e  f e a s i b i l i t y  s tudy .  Consequently, t h e r e  was no ques t ion  t h a t  

FMC represen ted  t h e  on ly  l o g i c a l  source f o r  both t h e  weapon pod and 

v e h i c l e  i n  t h e  MAULER development program. I n  view of t he  i n t e r -  

f ace  problems involved i n  t h e  des ign  of t h e s e  c l o s e l y  r e l a t e d  items 

and t h e  f a c t  t h a t  t h e  prime con t r ac to r  would be held r e spons ib l e  

f o r  t h e  compa t ib i l i t y  of t h e  end product ,  Convai r ' s  ob j ec t i ons  t o  

t h e  s p l i t  r e s p o n s i b i l i t y  were no t  without  mer i t .  Moreover, such a 

s p l i t  would tend t o  complicate FMC'S t a s k ,  i n  t h a t  it would be 

placed i n  t h e  unpa la tab le  p o s i t i o n  of se rv ing  two mas te rs ;  i . e . ,  

Convair f o r  t h e  weapon pod s t r u c t u r e  and OTAC f o r  t h e  v e h i c l e .  On 

t h e  o t h e r  hand, OTAC's  p a r t i c i p a t i o n  i n  t h e  program was both de- 

s i r a b l e  and e s s e n t i a l ,  no t  on ly  because of i t s  t e c h n i c a l  knowledge 

and s p e c i a l i z e d  s k i l l s  i n  t h e  automotive f i e l d ,  bu t  a l s o  because 

2 8 ~ ~  ORDXR-RHA-181, ARGMA Comdr t o  CG, AOMC, 20 Apr 60, sub j :  
Mgt of MAULER Program; & i n c l  t h e r e t o ,  TT, CG, AOMC, t o  CofOrd, 22 
Apr 60. MPCF, Bx 13-649, RHA. 

2  9  
See above, p. 35. - 



of  t h e  need t o  a s s u r e  maximum use of s tandard  Ordnance components 

and spa re  p a r t s .  

(U) I n  r e so lv ing  t h e  d i s p u t e ,  t h e  ARGMA Commander had two 

b a s i c  a l t e r n a t i v e s .  He could apply t h e  t r a d i t i o n a l  prime cont rac-  

t o r  concept ,  whereby Convair would have f u l l  r e s p o n s i b i l i t y  f o r  

t h e  e n t i r e  system ( inc lud ing  support  v e h i c l e s  and ground equipment), 

wi th  OTAC se rv ing  i n  an advisory  capac i ty ;  o r  he could apply t h e  

breakout d o c t r i n e  and a s s i g n  development r e s p o n s i b i l i t y  f o r  t h e  

v e h i c l e  t o  OTAC, a s  o r i g i n a l l y  planned. The approach f i n a l l y  

adopted was a c t u a l l y  a modified form of t h e  l a t t e r .  

(U)  Following a d i s cus s ion  of t h e  mat te r ,  General Shinkle  and 

t h e  Commanding General of OTAC agreed t h a t  t h e  v e h i c l e  f o r  t h e  

system would be a modified MI13 t racked  c a r r i e r  and t h a t  t h e  

v e h i c l e  modi f ica t ion  would be accomplished by FMC. TO' p rec lude  a 

cumbersome management procedure and t o  keep t h e  i n t e r f a c e  problems 

a t  a minimum, they f u r t h e r  agreed t h a t  Convair would have d i r e c t  

access  t o  FMC w i t h  r e s p e c t  t o  vehicle-pod requirements;  however, 

OTAC would maintain complete c o n t r o l  of t h e  v e h i c l e  des ign  except 

i n  ca se s  involving i n t e r f a c e  problems. I f  a problem should a r i s e  

t h a t  could no t  be mutually reso lved ,  it  would be r e f e r r e d  t o  ARGMA 

f o r  f i n a l  dec i s ion .  The e n t i r e  v e h i c l e  e f f o r t  would be funded 

through OTAC, and work on t h e  pod s t r u c t u r e  would be performed 

under a subcont rac t  w i th  Convair.  3 0 

S e l e c t i o n  of t h e  Motor Cont rac tor  

Meanwhile, personnel  of t h e  ARGMA R&D Div is ion ,  i n  coor-  

d i n a t i o n  wi th  Convair,  formulated t h e  t e c h n i c a l  requirements  f o r  

t h e  MAULER rocke t  motor, p r epa ra to ry  t o  t h e  s o l i c i t a t i o n  of 

3 0 ~ t r ,  ARGMA Comdr t o  CG, OTAC, 4 May 60, sub j  : OTAC P a r t  i n  
t h e  MAULER Program, & 1st Ind t h e r e t o ,  CG, OTAC, t o  ARGMA Comdr, 
20 May 60. MPCF, Bx 11-14, RHA. 



c o n t r a c t o r  p roposa ls .  I n  l a t e  A p r i l  1960, they i n v i t e d  11 prospec- 

t i v e  cont rac tors3 '  t o  submit development proposals  based on t h e  

fol lowing t echn ica l  requirements : 

B a l l i s t i c  Requirements: 
Average Thrus t  - 8,550 l b s  a t  70 '~ .  
Maximum Thrus t  - 12,000 l b s  a t  160 '~ .  
T o t a l  Impulse - 11,200 l b s  s ec  a t  70°F. 

Weight L imi ta t ions  : 
Loaded Weight - 61.9 l b s  ( l e s s  wings) 
P rope l l an t  Weight - 45.0 l b s  
Expended Weight - 16.9 l b s  ( l e s s  wings) 

Environment : 
Operat ing - -65 t o  + 1 6 0 ~ F .  
S torage  - -65 t o  +I30 F. 

R e l i a b i l i t y  - 99.9% 

The program schedule  f o r  i n i t i a l  f l i g h t  t e s t s  c a l l e d  f o r  Launch 

Tes t  Vehicle  f i r i n g s  t o  begin on 1 March 1961; Control  Tes t  Vehicle  

f i r i n g s ,  on 1 J u l y  1961; and Guidance T e s t  Vehicle f i r i n g s ,  on 1 

September 1961. The development and d e l i v e r y  schedules  t o  be con- 

s ide red  i n  t h e  motor proposa ls  were t h e r e f o r e  a s  fol lows:  

Item - Del ivery  Schedule 

1. Research and Development ~ u l  60 - Feb 61 
2. R&D Motors (28) Nov 60 - Jun  61 
3.  Pre-Qual i f ica t ion  (30 f i r i n g s )  Mar 61 - May 61 
4. Engineering Prototypes (52) J u l  61 - J u 1  62 
5. F i n a l  Q u a l i f i c a t i o n  (60 f i r i n g s )  Feb 62 - Jun 62 
6.  Production Prototypes (95) Aug 62 - Jun  63 
7 .  Production Motors (17,800)-100 per  month f o r  25 months; 

200 per  month f o r  25 months; 400 per  month f o r  25 months. 
8 .  Production Tooling t o  support  Item 7. 

(Q) A l l  of t h e  prospec t ive  c o n t r a c t o r s  submit ted proposa ls  

except  t h e  Rohm & Haas Company, which dec l ined  t o  b id .  Personnel 

of Convair and ARGMA conducted independent eva lua t ions ,  and both 

3  1 
Aerojet-General Corp; A t l a n t i c  Research Corp; B. F. Goodrich 

Avia t ion  Products ;  Grand C e n t r a l  Rocket Co; Hercules Powder Co; 
Ol in  Mathieson Chemical Corp; P i ca t i nny  Arsenal ;  Rocketdyne; Rocket 
Power, Inc ;  Rohm & Haas Co; and Thiokol Chemical Corp. 



groups picked t h e  Grand Cen t r a l  Rocket Company's p roposa l  a s  t h e  

b e s t  of t h e  top  t h r e e .  (They ranked Th ioko l ' s  p roposa l  a s  second, 

and Ol in  Mathieson's t h i r d . )  Grand Cen t r a l  proposed a n i t r o s o l  o r  

a p l a s t i s o l  double base p r o p e l l a n t  i n  a f u l l - l e n g t h  s l o t t e d  tube 

g r a i n ,  and a motor ca se  des ign  using u l t r a - h i g h  y i e l d  s t r e n g t h  

ma te r i a l  . 3 2 

(U) The Chief of Ordnance, on 3 June  1960, approved t h e  

s e l e c t i o n  of t h e  Grand Cen t r a l  Rocket Company t o  develop t h e  MAULER 

rocke t  motor a s  a subcont rac tor  t o  ~ o n v a i r . ~ ~  S h o r t l y  t h e r e a f t e r ,  

LAOD completed c o n t r a c t u a l  a c t i o n s  w i th  Convair,  and development 

of t h e  rocke t  motor was begun on schedule .  

Respons ib i l i t y  f o r  Tra in ing  Devices 

(U) Although t r a i n i n g  devices  r ep re sen t ed  a r e l a t i v e l y  minor 

p o r t i o n  of t h e  weapon system, they  were a source of grave concern 

t o  AOMC because of t h e  problems r e s u l t i n g  from t h e  d iv ided  mission 

r e s p o n s i b i l i t y .  Under e x i s t i n g  Army r e g u l a t i o n s ,  CONARC had p r i -  

mary development r e s p o n s i b i l i t y  f o r  t r a i n i n g  devices ,  w i th  t h e  

a c t u a l  work being done by t h e  Naval T ra in ing  Device Center  (NTDC); 

and AOMC was r e spons ib l e  f o r  t h e  procurement, product ion,  and f i e l d  

support  of t h e  equipment. A s  a r e s u l t  of t h i s  unwieldy procedure,  

AOMC had experienced s e r i o u s  problems and de lays  i n  s e v e r a l  of i t s  

major m i s s i l e  programs,34 and it was determined t h a t  t h e  MAULER 

should no t  f a l l  v i c t i m  t o  t h e  same malady. 

(U) I n  consonance wi th  t h e  s i n g l e  weapon system m a n e e r  

32(1) Eva1 Rept, MAULER Rkt M t r  Pps l s ,  27 May 60. (2) TT, 
ORDXR-RHA-792, ARGMA Comdr t o  CofOrd, 2 J u n  60. Both i n  MPCF, Bx 
13-649, RHA. 

3 3 ~ ~ ,  CofOrd t o  ARGMA Comdr, 3 Jun  60. F i l e  same. 

3 4 ~ e e  -3 f o r  example, Mary T. Cagle,  H i s to ry  of t h e  LITTLEJOHN 
Rocket System, 1953-1966 (MICOM, 12 May 67) ,  pp. 164-67. 



concept,  t h e  Commanding General of AOMC, i n  June 1960, recommended 

t h a t  an except ion be made t o  t h e  provis ions  of AR 350-15, and t h a t  

h i s  Command be assigned complete r e s p o n s i b i l i t y  f o r  t he  development, 

procurement, and support  of MAULER t r a i n i n g  devices .  The CONARC, 

whi le  r e l i nqu i sh ing  i t s  development r e s p o n s i b i l i t y ,  would r e t a i n  

c o n t r o l  over  t h e  program through p a r t i c i p a t i n g  i n  t h e  f e a s i b i l i t y  

s tudy and t h e  de te rmina t ion  of requirements ,  continuous monitoring 

of t h e  development e f f o r t ,  and s e r v i c e  t e s t i n g  t he  end item. 
3 5 

(U) The Di rec to r  of R&D Operat ions a t  ARGMA completed a 

proposed p lan  f o r  t h e  i n t e g r a t e d  program i n  August 1960, 36 but 

l a t e r  shelved it when CONARC announced t h a t  t h e  MAULER t r a i n i n g  

device  would be developed by NTDC i n  accordance w i th  e s t a b l i s h e d  

procedure.  A s  an a l t e r n a t e  measure, MG August Schomburg, Commander 

of AOMC, made arrangements wi th  CONARC f o r  an AOMC team t o  v i s i t  

t h e  NTDC con t r ac to r  a t  key s t a g e s  of development and t o  p a r t i c i p a t e  

i n  t h e  engineer ing  t e s t  program. I n  a d d i t i o n ,  NTDC was t o  incor -  

po ra t e  documentation requirements i n  t h e  R&D c o n t r a c t ,  and r ep re -  

s e n t a t i v e s  of AOMC's i n d u s t r i a l  and f i e l d  s e r v i c e  elements were t o  

p a r t i c i p a t e  i n  t h e  in-process  reviews of t h e  program. 
3 7 

The Ordnance-Signal Corps Controversy 

(U) The S igna l  Corps items t o  be suppl ied  f o r  t h e  MAULER f i r e  

u n i t  embraced t h e  communication-electronics system and IFF ( iden-  

t i f i c a t i o n ,  f r i e n d  o r  foe) equipment. Under t h e  support  p lan  

3 5 ~ t r ,  C G ,  AOMC, t o  C G ,  CONARC, 16 Jun 60, sub j :  Auth f o r  Dev 
of MAULER Tng Devices, a tchd a s  i n c l  t o  L t r ,  C G ,  AOMC, t o  ARGMA 
Comdr, same d a t e  and sub j .  

3 6 ~ ~  ORDXR-RHA-244, D i r ,  R&DO, t o  ARGMA Comdr, 2 Aug 60, subj  : 
Auth f o r  Dev of MAULER Tng Devices; & i n c l  t h e r e t o ,  1st Ind, ARGMA 
Comdr t o  CG,  AOMC, 2 Aug 60, on L t r ,  C G ,  AOMC, t o  ARGMA Comdr, 16 
Jun 60, sub j :  same. 

3 7 ~ t r ,  MG August Schomburg t o  GEN Herbert  B. Powell, CG,  
CONARC, 27 Mar 61, n . s .  



proposed by General Schomburg and concurred i n  by MG H.  F. Bigelow, 

t h e  Deputy Chief of Ordnance, t h e  commodity manager (ARGMA) would 

provide funds f o r  development of t h e  communication-electronics 

system, and t h e  S igna l  Corps would fund f o r  t he  development of IFF 

equipment and f o r  t h e  v u l n e r a b i l i t y  s t u d i e s  t o  be conducted by the  

U .  S . Army S igna l  M i s s i l e  Support Agency (USASMSA) . Technical  

superv is ion  of t h e  prime c o n t r a c t o r ' s  e f f o r t  concerned wi th  t h e  

communication-electronics system would be provided by an agency t o  

be des igna ted  by t h e  Chief S igna l  O f f i c e r .  The des igna ted  t echn i -  

c a l  supe rv i so r ,  sub j ec t  t o  t h e  management c o n t r o l  of  t h e  commodity 

manager, would prepare  d e t a i l e d  s p e c i f i c a t i o n s  f o r  t h e  equipment 

and provide t echn ica l  d i r e c t i o n  over t h e  prime con t r ac to r  t o  a s su re  

compa t ib i l i t y  of t he  equipment wi th  t h e  MAULER f i r e  u n i t .  The 

app rop r i a t e  S igna l  Corps agency would develop IFF equipment com- 

p a t i b l e  wi th  t h e  weight and space requirements  of t h e  f i r e  u n i t ,  

sub j ec t  t o  approval  by t h e  weapon system manager. The AOMC S igna l  

Of f i ce r  would a c t  a s  t h e  agent  of t h e  weapon system and commodity 

managers f o r  o v e r a l l  coord ina t ion  of t h e  program, wi th  t e c h n i c a l  

coord ina t ion  being e f f e c t e d  d i r e c t l y  between t h e  commodity manager 

and t h e  des igna ted  S igna l  Corps agenc ies .  3 8 

(U) MG R.  T .  Nelson, t h e  Chief S igna l  O f f i c e r ,  concurred i n  

a l l  a spec t s  of t h e  proposed coord ina t ion  and management procedure 

wi th  except ion of t h e  funding arrangements f o r  IFF equipment. 

' ~ u n d s  f o r  t h i s  equipment, he argued, should be included i n  t h e  

o v e r a l l  system funding and not  placed i n  competi t ion wi th  un re l a t ed  

i tems.  General Nelson advised t h a t  t h e  U. S. Army S igna l  R&D 

Laboratory (USASRDL), F o r t  Monmouth, New Je r sey ,  would be h i s  

au thor ized  agent  t o  e x e r c i s e  t e c h n i c a l  superv is ion  over t h e  deve l -  

opment of S igna l  equipment f o r  t h e  MAULER, and t h a t  t h e  Laboratory 

3 8 ~ t r ,  CG, AOMC, t h r u  CofOrd, t o  CSigO, 6 J u l  60, sub j :  SigC 
Spt  of t h e  MAULER M s l  Sys FU; & 1 s t  Ind t h e r e t o ,  Dep CofOrd t o  
CSigO, DAY 1 Aug 60. 



would have f u l l  r e s p o n s i b i l i t y  and a u t h o r i t y  t o  a c t  f o r  him con- 

s i s t e n t  wi th  the  funds t o  be provided by AOMC o r  o the r  sources.  
3 9 

(U) In e a r l y  October 1960, General Bigelow advised AOMC t h a t  

i t s  proposed support  p lan  was approved, but  t h a t  a f i n a l  agreement 

was y e t  t o  be reached on RDTE funding f o r  IFF equipment. Refer r ing  

t o  General Nelson's oppos i t ion  t o  t he  proposed funding arrangement, 

he noted t h a t  RDTE funds f o r  t h a t  purpose were not  a v a i l a b l e  and 

t h a t  none had been requested through Ordnance channels .  Before 

agreeing t o  assume t h i s  r e s p o n s i b i l i t y ,  he s a i d ,  "I f e e l  t h a t  we 

must r ece ive  s t a f f  assurance t h a t  t h e  a d d i t i o n a l  funds requi red  f o r  

t h e  development w i l l  be a v a i l a b l e  on a t imely and continuous b a s i s  

. . . Any o the r  course of a c t i o n  could lead  t o  s t i l l  f u r t h e r  

shor tages  i n  our  c r i t i c a l  RDT&E funds." Meanwhile, AOMC was t o  

implement t h a t  po r t ion  of t h e  p lan  dea l ing  wi th  the  communication- 

e l e c t r o n i c s  system and i n i t i a t e  t echn ica l  coord ina t ion  wi th  USASRDL 

f o r  t h e  development of a repackaged IFF system t h a t  would be com- 

p a t i b l e  wi th  t h e  space and weight l i m i t a t i o n s  of t h e  MAULER f i r e  

u n i t .  
40 

% a l t h o u g h  a f i rm dec is ion  had not  been made on the  s p e c i f i c  

IFF system t o  be used in  t h e  MAULER, t h e  developing agencies  

announced i n  e a r l y  October 1960 t h a t  t h e  f i r e  u n i t  was being 

designed t o  be e l e c t r o n i c a l l y  compatible with t h e  Mark X I 1  IFF 

system, and t h a t  2 cubic  f e e t  of space and 200 pounds of weight 

were being allowed f o r  t h a t  purpose. Convair, AOMC, USASRDL, and 

CONARC a l l  agreed t h a t  it  was both f e a s i b l e  and d e s i r a b l e  t o  de- 

velop a minia tur ized  vers ion  of t h e  Mark X I 1  system f o r  t he  MAULER 

f i r e  u n i t .  They a l s o  agreed t h a t  such equipment should be developed 

concurren t ly  wi th  t h e  r e s t  of t h e  MAULER system.41 There t h e  po in t s  

392d Ind, CSigO t o  CofOrd, 31 Aug 60, on L t r  c i t e d  i n  f n  38. 

403d Ind, Dep CofOrd t o  CG,  AOMC, 4 Oct 60, on L t r  c i t e d  i n  
f n  38. 

' '~tr ,  CG,  CONARC, t o  CSigO, 17 Nov 60, subj  : IFF f o r  MAULER. 



of agreement ended and 2 years  of disagreement and indec is ion  s e t  

i n .  

(U) The Ordnance-Signal Corps d i s p u t e  over funding respons i -  

b i l i t y  stemmed p r imar i ly  from t h e  f a c t  t h a t  IFF equipment was a 

general  use item s p e c i f i e d  j o i n t l y  by the  t h r e e  se rv i ces  and, a s  

such, was no t  unique t o  any s p e c i f i c  weapon system o r  a i r c r a f t .  

S ince  the  S ignal  Corps was the  r e spons ib l e  agency of the  Army f o r  

t h i s  t r i - s e r v i c e  e f f o r t ,  General Bigelow contended t h a t  i t  should 

assume primary development and funding r e s p o n s i b i l i t y  f o r  MAULER 

IFF equipment. I n  mid-December 1960, he advised t h e  Chief S igna l  

Of f i ce r  and t h e  Commanding General of AOMC t h a t  funds f o r  minor 

modi f ica t ion  t o  adapt  t h e  IFF equipment t o  MAULER would be made 

a v a i l a b l e  through Ordnance, bu t  r e i t e r a t e d  t h a t  RDTE funding f o r  

t h e  o v e r a l l  program was the  S ignal  Corps' r e s p o n s i b i l i t y  and 

d e f i n i t e l y  would not  be a p a r t  of h i s  weapon system budget r e -  

ques t  .42 This  o f f i c i a l  Ordnance p o s i t i o n  had been e s t a b l i s h e d  i n  

coord ina t ion  wi th  AOMC and had been f u l l y  concurred i n  by General 

~ c h o m b u r g . ~ ~  The Chief S igna l  Of f i ce r ,  however, refused t o  be 

moved from h i s  o r i g i n a l l y  s t a t e d  p o s i t i o n .  Wri t ing  OCO & l a t e  

December, he dec lared  t h a t  t he  development of IFF equipment was a 

v i t a l ,  i n d i v i s i b l e  p a r t  of t h e  MAULER program and funding f o r  it 

should be included i n  t h e  o v e r a l l  weapon system budget. 44 

(U) Shor t ly  t h e r e a f t e r ,  an intra-Ordnance d i spu te  erupted 

when t h e  OCO h ie rarchy  blamed AOMC f o r  t h e  p reva i l i ng  d i f f i c u l t i e s  

on t h e  grounds t h a t  it  had not  proper ly  informed t h e  S ignal  Corps 

of t h e  requirements f o r  t h e  MAULER program. Harking back t o  t h e  

4 2 ~ t r ,  Dep CofOrd t o  CG,  AOMC, 13 Dec 60, subj :  SigC Sp t  of 
t h e  MAULER Msl Sys FU Program; & i n c l  t h e r e t o ,  DF, Dep CofOrd t o  
CSigO, same d a t e  and sub j .  

4 3 ~ t r ,  CG,  AOMC, t o  CofOrd, 3 NOV 60, subj :  SigC Spt  of t he  
MAULER Msl Sys FU Program. 

4 4 ~ ~ ,  C m t  2, CSigO t o  CofOrd, 29 Dec 60, subj :  SigC Spt  of 
t he  MAULER Msl Sys FU Program. 



" g r e a t  d e a l  of e f f o r t "  t h a t  had gone i n t o  a t t e m p t s  t o  " s t r a i g h t e n  

o u t  t h e  funding and development r e s p o n s i b i l i t y , "  General  Bigelow 

ch ided  t h e  Command f o r  what he  termed " t h i s  was te  of e f f o r t  [which] 

cou ld  have been avoided i f  t h e  S i g n a l  Corps had p a r t i c i p a t e d  more 

i n  t h e  e a r l y  f o r m a t i v e  s t a g e s  of t h e  development o f  MAULER. "45 If 

t h e r e  was i n  f a c t  any wasted e f f o r t  invo lved  i n  t h e  hand l ing  of t h e  

program, it undoubtedly r e s u l t e d  from t h i s  buck-pass ing  e x e r c i s e ,  

which accomplished a b s o l u t e l y  n o t h i n g  a t  t h e  expense of much 

unnecessary  paperwork. General  Schomburg unequivoca l ly  r e f u t e d  t h e  

charge  i n  a l e n g t h y  chronology showing t h a t  S i g n a l  Corps a g e n c i e s  

had a c t i v e l y  p a r t i c i p a t e d  i n  t h e  MAULER program s i n c e  November 1958 

( t h e  month b e f o r e  r e c e i p t  of t h e  f o u r  f e a s i b i l i t y  s t u d y  r e p o r t s ) ,  

and f u r t h e r ,  t h a t  t h e y  were f u l l y  aware o f  and had helped t o  formu- 

l a t e  t h e  requ i rements  f o r  S i g n a l  equipment. He a s s e r t e d  t h a t  t h e  

program had been handled i n  s t r i c t  compliance w i t h  e s t a b l i s h e d  OCO 

p o l i c i e s ,  and t h a t  changes i n  c u r r e n t  c o o r d i n a t i o n  p rocedures  were 

n e i t h e r  contemplated nor  n e c e s s a r y .  
46 

(U) LTG Ar thur  G. Trudeau,  t h e n  t h e  Army Chief of R&D, s e t t l e d  

t h e  Ordnance-Signal Corps fund ing  d i s p u t e  i n  e a r l y  J u l y  1961. While 

r e c o g n i z i n g  O C O 1 s  o v e r a l l  management r e s p o n s i b i l i t y  f o r  t h e  MAULER 

weapon system,  he  r u l e d  t h a t  t h e  Chief  S i g n a l  O f f i c e r  was r e s p o n s i -  

b l e  f o r  deve lop ing  IFF equipment and t h e r e f o r e  RDTE funds  would be 

f u r n i s h e d  d i r e c t l y  t o  t h a t  agency from o t h e r  s o u r c e s .  He emphasized, 

however, t h a t  t h e  s p e c i f i c  IFF system t o  be i n c o r p o r a t e d  i n  t h e  

4 5 ~ t r ,  Dep CofOrd t o  C G ,  AOMC, 3 Feb 61, s u b j :  SigC P a r t  i n  
Ord M s l  Sys ,  a t c h d  a s  Tab B t o  SS ORDXM-R-249, ACofS, R&D, t o  C G ,  
AOMC, 7 Mar 61, s u b j  same. 

461st Ind,  CG,  AOMC, t o  CofOrd, 7 Mar 61, on above l t r ,  a t c h d  
a s  Tab A t o  SS ORDXM-R-249. The chronology ( I n c l  3 t o  1 s t  Ind) 
o u t l i n e d  39 s e p a r a t e  a c t i o n s  (correspondence,  c o n f e r e n c e s ,  b r i e f i n g s ,  
v i s i t s ,  t e l e p h o n e  c o n v e r s a t i o n s ,  e t c . )  w i t h  S i g n a l  Corps a g e n c i e s  
d u r i n g  t h e  p e r i o d  November 1958 t o  November 1960. Near ly  h a l f  of 
t h e s e  a c t i o n s  (15 ,  t o  be  e x a c t )  p reda ted  AOMC'S proposed S i g n a l  
Corps s u p p o r t  p l a n  of J u l y  1960. 



MAULER s t i l l  had not  been determined, and t h a t  RDTE funds would not  

be au thor ized  u n t i l  t h e  J o i n t  Chiefs  of S t a f f  (JCS) reached a  f i n a l  

dec i s ion  regard ing  j o i n t  ope ra t iona l  implementat ion of t h e  Mark X I 1  

IFF system. 
47 

(U) When t h e  JCS dec i s ion  f i n a l l y  came 15 months l a t e r ,  i n  

October 1962, t h e  o f f i c e s  of both t h e  Chief of Ordnance and the  

Chief S igna l  Of f i ce r  had been abol ished and t h e i r  func t ions  and 

i n s t a l l a t i o n s  had been reass igned  t o  t h e  newly organized Army 
48 

Mate r i e l  Command. I n  consonance wi th  the  rea l igned  Army manage- 

ment s t r u c t u r e ,  OCRD, on 30 October 1962, furn ished  RDTE funds f o r  

t h e  MAULER IFF equipment d i r e c t l y  t o  GEN F. S. Besson, Jr . ,  Com- 

manding General of AMC. General Besson then au thor ized  t h e  U.  S o  

Army E lec t ron ic s  Command (USAECOM) t o  begin work on the  equipment, 

and furn ished  the  MAULER P r o j e c t  Manager a t  MICOM an information 

copy of t h e  a c t i o n .  
49 

(U) The developing agencies ,  meanwhil.e, had continued prel im- 

inary  s t u d i e s  of t h e  minia tur ized  IFF package f o r  t he  MAULER f i r e  

- - - - -  

4 7 ~ ~ ,  C m t  2 ,  cRD/R-27312, CRD, DA, t o  CofOrd, 5  J u l  61, subj :  
IFF & Other Equip f o r  MAULER. MPCF, Bx 13-649, RHA. 

4 8 ~ h e  reorganiza t ion  of 1 August 1962 removed the  s t a t u t o r y  
s t a t u s  of t he  Chief of Ordnance and the  Chief S igna l  Of f i ce r ,  t he  
former being e l imina ted  o u t r i g h t  and the  l a t t e r  being r e t a i n e d  a s  
a  s p e c i a l  s t a f f  o f f i c e  wi th  r e s p o n s i b i l i t y  f o r  Army-wide communica- 
t i o n s  and photographic s e r v i c e s .  A l l  o the r  elements of t he  S ignal  
Corps were reass igned  t o  AMC Headquarters,  whose major commands 
cons i s t ed  of MICOM; Army E lec t ron ic s  Command, F o r t  Monmouth, N .  J . ;  
Army Mobil i ty  Command, D e t r o i t  Arsenal ,  Cen te r l i ne ,  Mich.; Army 
Munit ions Command, P i c a t  inny Arsenal ,  Dover, N o  J . ; Army Supply & 
Maintenance Command, Washington, D .  C . ;  Army Tes t  & Evaluat ion Com- 
mand, Aberdeen Proving Ground, Md.; and Army Weapons Command, Rock 
I s l and  Arsenal ,  Ill. For f u r t h e r  d e t a i l s ,  - s e e  DA GO 46, 25 J u l  62, 
subj :  T r f s  of I n s t l s  & Actvs t o  t h e  USAMC; and DA GO 57, 27 Sep 62. 
Also s e e  above, p.  65. -- 

493d Ind, cRDIR-12133, OCRD, DA, t o  CG, AMC, 30 Oct 62, and 
4 t h  Ind, CG, AMC, t o  CG, USAECOM, 3 Dec 62, on L t r ,  CO, USASRDL, 
t o  CG, USAECOM, 2 1  Aug 62, subj :  IFF f o r  MAULER Msl Sys. MPCF, 
BX 13-649, RHA. 



u n i t .  Convinced t h a t  t h e  Mark X I 1  was t h e  on ly  IFF system t h a t  

would permi t  t h e  t a c t i c a l  p o t e n t i a l  of t h e  MAULER t o  be f u l l y  

r e a l i z e d ,  t h e y  had des igned  t h e  e n g i n e e r i n g  model o f  t h e  f i r e  u n i t  

t o  be e l e c t r o n i c a l l y  compat ib le  w i t h  t h e  Mark X I I ,  and had e s t a b -  

l i s h e d  p r e l i m i n a r y  d a t a  a s  t o  t h e  s i z e  and weight  of t h e  equipment. 

I n  a d d i t i o n ,  t h e  USASRDL had o b t a i n e d  an a c c e p t a b l e  development 

p roposa l  f o r  t h e  MAULER IFF package from t h e  H a z e l t i n e  Corpora t ion ,  

which was deve lop ing  t h e  t r i - s e r v i c e  Mark X I 1  system under a  S i g n a l  
50 

Corps c o n t r a c t .  T h i s  advance p lann ing  and ground work enabled 

t h e  USAECOM t o  e x p e d i t e  c o n t r a c t u a l  a c t i o n s ,  and t h e  H a z e l t i n e  

C o r p o r a t i o n  began work on t h e  program d e f i n i t i o n  phase e a r l y  i n  

1963. A s  then planned,  t h e  Mark X I 1  IFF package f o r  t h e  MAULER 

f i r e  u n i t  would be procured th rough  USAECOM a s  an i t em of 

Government-furnished equipment t o  General  ~ ~ n a m i c s / P o m o n a .  
5  1 

Working Agreement w i t h  t h e  Corps of Engineers  

( U )  Aside from a  minor d i s p u t e  over  component development 

r e s p o n s i b i l i t y ,  t h e  n e g o t i a t i o n  of a  mutua l ly  a g r e e a b l e  working 

arrangement between AOMC~ARGMA and t h e  O f f i c e  of t h e  Chief of 

Engineers  (OCE) p r e s e n t e d  no problem. The MAULER components 

f a l l i n g  w i t h i n  t h e  R&D and l o g i s t i c a l  suppor t  miss ions  of t h e  

Corps of Engineers  (CE) embraced t h e  f u n c t i o n a l  i tems o f  power 

g e n e r a t  i o n ,  a i r  c o n d i t i o n i n g ,  h e a t i n g  and v e n t i l a t i n g ,  and l and  

n a v i g a t i o n  equipment. 

50(1) L t r ,  DCG,GM, AOMC, t o  CofOrd, 8 Mar 62,  s u b j :  MAULER 
Monthly Prog Rept f o r  Feb 1962. (2 )  Sum, Mark XII-IFF f o r  MAULER 
Wpn Sys ,  6  Aug 62, a t c h d  a s  i n c l  t o  L t r ,  C O Y  USASRDL, t o  CG,  
USAECOM, 21 Aug 62, s u b j :  IFF f o r  MAULER M s l  Sys.  Both i n  MPCF, 
Bx 13-649, RHA. 

51(1) L t r ,  COL Norman T. Dennis,  MAULER PM, t o  CG,  AMCy 17 
Dec 62, s u b j :  MAULER IFF Problem. (2 )  5 t h  Ind ,  CG,  USAECOM, t o  
COY USAERDA, 8 J a n  63, on L t r ,  COY USASRDL, t o  CG,  USAECOM, 21 Aug 
62, s u b j :  IFF f o r  MAULER Wpn Sys .  Both i n  MPCF, Bx 13-649, RHA. 



(U) Because of t h e  complexi ty  and compactness of t h e  weapon 

pod d e s i g n  and t h e  consequent  s e v e r e  l i m i t a t i o n s  imposed on t h e  

weight ,  volume, and t e c h n i c a l  c h a r a c t e r i s t i c s  of t h e  CE components, 

AOMC proposed t h a t  t h e  pr imary development r e s p o n s i b i l i t y  be r e -  

t a i n e d  by t h e  prime c o n t r a c t o r  u n t i l  t h e  d e s i g n  was e s s e n t i a l l y  

proven. The a p p r o p r i a t e  CE a g e n c i e s  would a c t i v e l y  p a r t i c i p a t e  i n  

t h e  program a s  t e c h n i c a l  s u p e r v i s o r s  o f  t h e  c o n t r a c t o r ' s  e f f o r t ,  

w i t h  o v e r a l l  s u p e r v i s i o n  and c o n t r o l  be ing  e x e r c i s e d  by ARGMA. 52 

LTG E. C .  I t s c h n e r ,  t h e  Chief  of Engineers ,  i n i t i a l l y  i n d i c a t e d  
53 f u l l  concur rence  i n  AOMC1s proposa l ;  however, a  d r a f t  working 

agreement l a t e r  p repared  by h i s  o f f i c e  r e f l e c t e d  an e n t i r e l y  

d i f f e r e n t  view i n  t h e  a r e a  o f  development r e s p o n s i b i l i t y .  Under 

h i s  p r o p o s a l ,  OCE, under t h e  o v e r a l l  s u p e r v i s i o n  of ARGMA, would 

assume complete a u t h o r i t y  and r e s p o n s i b i l i t y  f o r  d e s i g n  and deve l -  

opment of t h e  i tems and f u r n i s h  them a s  GFE t o  t h e  prime c o n t r a c t o r ,  

which would be h e l d  r e s p o n s i b l e  f o r  sys tem c o m p a t i b i l i t y  and t h e  

i n p u t  o f  t e c h n i c a l  and dimensional  r equ i rements .  54 

(U) R e p r e s e n t a t i v e s  o f  AOMC, ARGMA, OCO, OCE, and t h e  Engineer  

R&D L a b o r a t o r i e s  (ERDL) met i n  General  I t s c h n e r ' s  o f f i c e  e a r l y  i n  

February  1961 t o  r e s o l v e  t h e i r  d i f f e r e n c e s  and f o r m a l i z e  t h e  e s s e n -  

t i a l  r e s p o n s i b i l i t i e s  and s t a f f  r e l a t i o n s h i p s  f o r  e f f e c t i v e  s u p p o r t  

of t h e  program. The working agreement reached  d u r i n g  t h a t  meeting 

and p u b l i s h e d  l a t e r  i n  February g e n e r a l l y  conformed t o  t h e  terms of 

AOMC's i n i t i a l  p r o p o s a l .  During t h e  R&D phase- i .e . ,  u n t i l  t h e  de -  

s i g n  r e l e a s e  review of t h e  weapon system, o r  a  d a t e  t o  be s p e c i f i e d  

5 2 ~ t r ,  CG, AOMC, t h r u  CofOrd, t o  CofEngrs, 16 Jun 60, s u b j :  
CE S p t  of t h e  MAULER M s l  Sys .  MPCF, Bx 11-14, RHA. 

532d I n d ,  CofEngrs t o  CofOrd, 1 5  Aug 60,  on above l t r .  

5 4 ~ t r ,  CofEngrs,  t h r u  CofOrd, t o  CG, AOMC, 1 4  Sep 60, s u b j :  
C E  S p t  of t h e  MAULER M s l  Sys;  & i n c l  t h e r e t o ,  D r a f t  Working Agrmt 
Governing t h e  Dev of CE I tems f o r  t h e  MAULER Wpns Sys ,  a t c h d  t o  
3d Ind ,  CofOrd t o  CG, AOMC, 4  Oct 60,  on L t r  c i t e d  i n  f n  52. MPCF, 
BX 11-14, RHA. 



by AOMC-the Corps of Engineers would func t ion  r e l a t i v e  t o  t he  

prime con t r ac to r  a s  a  member of t h e  AOMC/ARGMA s t a f f .  I n  t h e i r  

capac i ty  as  t echn ica l  superv isors ,  t h e  designated CE agencies  

would have t echn ica l  d i r e c t i v e  a u t h o r i t y  over t h e  prime cont rac-  

t o r ' s  e f f o r t ,  wi th  t h e  proviso t h a t  any dec i s ions  o r  d i r e c t i v e s  

a f f e c t i n g  o the r  elements of t he  system would be r e f e r r e d  t o  ARGMA. 

Agencies de lega ted  the  a u t h o r i t y  t o  a c t  f o r  the Chief of Engineers 

a s  t echn ica l  superv isors  were the  U. S. Army Engineer R&D Labora- 

t o r i e s  (USAERDL) and t h e  Geodesy I n t e l l i g e n c e  and Mapping R&D 

Agency (GIMRADA) , both loca ted  a t  Fo r t  Belvoi r ,  V i rg in i a .  
5  5  

(U) Meanwhile, r ep re sen ta t ives  of ARGMA, USAERDL, Convair, 

and FMC met a t  Fo r t  Belvoi r  i n  October 1960 t o  review con t r ac to r  

proposals  and s e l e c t  t h e  bes t  design approach f o r  the  MAULER power 

u n i t  and a i r  cond i t i one r .  They chose the  AiResearch Manufacturing 

Divis ion of t he  G a r r e t t  Corporation t o  bu i ld  t h e  power u n i t ,  and 

t h e  S t r a t o s  Div is ion  of t h e  F a i r c h i l d  A i r c r a f t  Company t o  b u i l d  

t he  a i r  condi t ioner .  Both of t hese  items, of course ,  would incor-  

po ra t e  s tandard CE equipment t o  t he  maximum ex ten t  poss ib l e .  56 The 

Belock Instrument Corporation had been s e l e c t e d  t o  develop the  

naviga t ion  uni t -Stable  Reference & Pos i t i on  (STRAP) assembly-on 

t h e  b a s i s  of competi t ive b ids  rece ived  and evaluated i n  August 

1 9 6 0 . ~ ~  This  work would be done by t h e  Astro Space Labora tor ies ,  

Inc . ,  of Hun t sv i l l e ,  Alabama, a  subs id i a ry  of the  Belock Instrument 

5 5 ~ t r ,  CofEngrs, t h r u  CofOrd, t o  CG, AOMC, 2 1  Feb 61, subj :  
Working Agrmt Governing the  Dev of CE Items f o r  t he  MAULER Wpn Sys, 
w/ inc l ,  same sub j ,  20 Feb 61; & 1 s t  Ind t h e r e t o ,  CofOrd t o  C G ,  AOMC, 
2 1  Mar 61. MPCF, Bx 11-14, RHA. 

56(1) L t r ,  ARGMA Comdr t o  CO, LAOD, 26 Oct 60, subj :  MAULER 
Contr DA-04-495-ORD-1951 (Convair).  ( 2 )  DF, Chf, MAULER B r ,  TSPO, 
R&DO, t h r u  D i r ,  R&DO, t o  ARGMA Comdr, 14 Nov 60, subj :  A i r  Condg 
Sys f o r  MAULER. Both i n  MPCF, Bx 11-14, RHA. 

5 7 M A U ~ ~ R  Actv Rept, Aug 1960, atchd a s  i n c l  t o  DF, Asa Edens, 
Act SXR, Convair/Pomona, t o  Chf, Con Ofc, ARGMA, 30 Aug 60, subj :  
Monthly Actv Rept, Aug 1960 (RCS OR-C-1). F i l e  same. 



Corporat ion,  which s igned a  f  ixed-pr i c e  subcont rac t  w i t h  Convair 

i n  October. 
58 

(U) With t h e  Army r eo rgan iza t ion  of August 1962, t h e  manage- 

ment and coord ina t ion  procedure f o r  CE support  of t h e  program was 

cons iderab ly  s i m p l i f i e d .  The Chief of  Engineers r e t a i n e d  h i s  

s t a t u t o r y  s t a t u s  a s  a  p a r t  of t h e  s p e c i a l  s t a f f ,  w i th  r e s p o n s i b i l -  

i t y  f o r  mapping, c i v i l  works, cons t ruc t ion ,  and r e a l  e s t a t e ;  how- 

ever ,  t he  m i l i t a r y  func t ions  of t h e  Corps of  Engineers were 

reass igned  t o  o t h e r  Army elements,  most of them t o  AMC Headquarters.  

Among t h e  CE i n s t a l l a t i o n s  and a c t i v i t i e s  t r a n s f e r r e d  t o  AMC were 

t h e  Gran i t e  C i t y  Engineer Depot i n  I l l i n o i s ;  t h e  Army Engineer 

Depot Maintenance Shops l oca t ed  i n  Georgia,  Tennessee, New York, 

and Utah; t h e  Engineer Proving Ground a t  F o r t  Be lvoi r ,  V i rg in i a ;  

and n i n e  o t h e r  R&D, engineer ing,  and t e s t  a c t i v i t i e s ,  inc lud ing  

t h e  ERDL a t  F o r t  Be lvo i r .  59 

Cont rac t  Agreement w i th  t h e  Canadian Government 

(U) The development-sharing pac t  w i th  t h e  Canadian Government 

f o r  work on t h e  MAULER i n f r a r e d  a c q u i s i t i o n  (IRA) u n i t  represen ted  

t h e  f i r s t  coopera t ive  e f f o r t  of i t s  kind i n  t h e  development of a  

major m i s s i l e  system. Equally important ,  it r e l i e v e d  t h e  Army of 

some of t h e  f i n a n c i a l  burden f o r  t h e  MAULER program a t  a  time when 

RDTE funds were extremely s ca rce .  The I R A  subsystem was o r i g i n a l l y  

scheduled f o r  development under t h e  prime R&D c o n t r a c t  (ORD-1951), 

and Convair quoted on t h e  e f f o r t  i n  i t s  FY 1962 proposa l .  I n  

58(1) DF, Chf, MAULER B r ,  SAM Sys Div, R&DD, t o  Chf, MAULER 
B r ,  Low-Alt AD Wpn Sys Div, Indus D i r ,  26 Apr 62, sub j :  Belock In-  
strument Corp. (2)  L t r ,  DCG,GM, AOMC, t o  CofOrd, 8  May 62, sub j :  
MAULER Monthly Prog Rept f o r  Apr 1962. Both i n  MPCF, Bx 13-649, 
RHA 0 

5 9 ~ ~  GO 46, 25 J u l  62, sub j :  T r f s  of I n s t l s  & Actvs t o  t h e  
USAMC . 



subsequent nego t i a t i ons ,  however, t h e  requirement was de l e t ed  be- 
6 0 

cause of funding l i m i t a t  ions.  During concurrent  d i scuss ions  
# 

a t  a meeting of t h e  T r i p a r t i t e  Standing Working Group on Low- 
6 1 Al t i t ude  A i r  Defense, held i n  London i n  August 1961, r ep re sen ta -  

t i v e s  of t h e  Canadian Government expressed an i n t e r e s t  i n  develop- 

ing t h e  IRA u n i t  under a cooperat ive,  cos t - shar ing  program. In  a 

formal proposal  submitted i n  September 1961, t h e  Washington Off i c e  

of t h e  Canadian Department of Defence Production (CDDP) o f f e red  t o  

assume two-thirds  of the  t o t a l  c o s t  of development, which would be 

c a r r i e d  out  by a Canadian con t r ac to r  i n  accordance wi th  t echn ica l  

requirements t o  be provided by appropr i a t e  agencies of t h e  U.  S. 
6 2 

Army. In e a r l y  October 1961, fol lowing a s e r i e s  of meetings CDDP 

rep resen ta t ives ,  MG Dwight E.  Beach, the  Deputy Chief of R&D, f o r -  

mally accepted the  proposal  and d i r e c t e d  the  Chief of Ordnance t o  

proceed wi th  con t r ac t  nego t i a t i ons  on a p r i o r i t y  b a s i s .  
63 

(U) Subsequent nego t i a t i ons  between t h e  Contract ing Of f i ce r  of 

t he  D e t r o i t  Ordnance D i s t r i c t  and Canadian Commercial Corporation 
64 

6 0 ~ ~ ,  P&P Div, MAULER Pro j  Ofc, t o  MAULER PM, 14 Mar 63, subj  : 
Contr DA-20-018-ORD-23980. MPCF, Bx 13-649, RHA. 

6 1 ~ t  t h a t  time t h e  U .  S o ,  United Kingdom (U. K.), and Canadian 
armies had an agreed ope ra t iona l  requirement f o r  a mobile, forward 
a r e a  guided m i s s i l e  system t o  counter  t he  low-a l t i tude  a i r  t h r e a t  
i n  t he  l a t e  1960's .  The U.  S. MAULER and t h e  U. K O  PT-428 weapon 
systems were being developed under t he  terms of t h a t  t r i p a r t i t e  
agreement, and t h e  Ad Hoc Mixed Working Group (AHMWG) of t he  North 
A t l a n t i c  Treaty Organizat ion (NATO) was c l o s e l y  fol lowing both 
programs wi th  a view toward adopting t h e  b e s t  system t o  meet NATO 
requirements.  For d e t a i l s  r e l a t i n g  t o  t h e  MAuLERIPT-428 competi- 
t i o n ,  s e e  below, pp. 92-95. 

6 r  
L t r ,  J -  A. Tee ter ,  D i r ,  CDDP, Washington, D o  C . ,  t o  CRD, 

DA, 28 Sep 61, subj :  IRA Unit f o r  MAULER SAM. MPCF, Bx 11-14, 
RHA. 

63 
(1) L t r ,  DCRD, DA, t o  D i r ,  CDDP, 4 Oct 61, subj :  IRA Unit 

f o r  MAULER SAM. (2) TT,  CofOrd t o  C G ,  AOMC, 1 2  Oct 61. Both i n  
MPCF, Bx 11-14, RHA. 

6 4 
A corpora t ion  owned and c o n t r o l l e d  by the  Government of 

Canada, wi th  o f f i c e s  i n  Ottawa, Ontar io,  and Washington, D .  C .  



r e s u l t e d  i n  a  $2,489,344 c o n t r a c t  f o r  t h e  performance on a  b e s t  

e f f o r t s  b a s i s  of a l l  work and s e r v i c e s  r equ i r ed  f o r  t h e  des ign ,  

development, f a b r i c a t  ion, and t e s t i n g  of t h e  MAULER I R A  u n i t .  6  5  

The s e r v i c e s  would be performed by DeHavilland A i r c r a f t  of Canada, 

Ltd. ,  Downsview, Ontar io ,  under a  subcont rac t  w i th  t h e  Canadian 

Commercial Corporat ion.  Pursuant  t o  provis ions  of t h e  defense  

development sha r ing  agreement, 66 t h e  Canadian Commercial Corpora- 

t i o n  would c o n t r i b u t e  two-thirds  of t h e  a l lowable  c o s t  and t h e  

U. S. Government one- th i rd  of  t h e  c o s t ,  p lu s  a  f i xed  f e e  of $55,191 

payable  t o  DeHavilland. The Army M i s s i l e  Command, i n  coord ina t ion  

wi th  t h e  prime c o n t r a c t o r  (GD/P),  would be r e spons ib l e  f o r  t echni -  

c a l  guidance, superv is ion ,  and c o n t r o l  of DeHavil landls  performance. 

The r e s p o n s i b i l i t y  f o r  p re l iminary  i n spec t  ion and acceptance of a l l  

m a t e r i a l  completed under t h e  c o n t r a c t  would r e s t  w i th  t h e  Canadian 

Department of Nat iona l  Defence In spec t ion  Serv ice .  
67 

(U) On 1 March 1962, t h e  U .  S. Army assumed p l a n t  cognizance 

of DeHavilland A i r c r a f t  f o r  t h e  U.  S. Government, r e l i e v i u g  t h e  

U .  S. A i r  Force of t h i s  r e s p o n s i b i l i t y .  The Department of t h e  

Army promptly assigned a  9-man s t a f f  t o  coo rd ina t e  t h e  t r i - s e r v i c e  

6 5 ~ h e  c o n t r a c t  (DA-20-018-ORD-23980) was en te red  i n t o  i n  
accordance w i th  and s u b j e c t  t o  t h e  provis ions  of t h e  L e t t e r  of 
Agreement between t h e  CDDP and t h e  Departments of t h e  Army, Navy, 
and A i r  Force,  da ted  27 J u l y  1956, a s  r ev i sed  6 January  1961 and 
s e t  f o r t h  i n  Armed Se rv i ce s  Procurement Regulat ion (ASPR) 6-503, 
r ev i sed  1 May 1961 ( l a t e r  renumbered 6-506). The i n i t i a l  90-day 
l e t t e r  c o n t r a c t ,  i ssued i n  l a t e  October 1961, was extended t o  180 
days i n  December, thence t o  210 days i n  March 1962. TT ORD-4987, 
CofOrd t o  CG,  AOMC, 20 Mar 62. MPCF, Bx 11-14, RHA. 

66 
La t e r  complemented by a  formal Memorandum of Understanding 

between t h e  U. S. Sec re t a ry  of Defense and t h e  Canadian Min i s t e r  
of Defence Product ion.  - See ASPR 6-507. 

67(1)  TT, CofOrd t o  CG, AOMC, 18 Oct 61. (2) TT ORDXR-IHPM- 
1808, CG,  AOMC, t o  C O Y  D e t r o i t  Ord D i s t ,  20 Oct 61. Both i n  MPCF, 
Bx 11-14, RHA. (3)  DF, P&P Div, MAULER P r o j  Ofc, t o  MAULER PM, 
14  Mar 63, sub j :  Contr DA-20-018-ORD-23980. Same F i l e s ,  Bx 
13-649. 
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c o n t r a c t  a c t i v i t i e s  and a s s u r e  t h e  smooth and r a p i d  f low of i n f o r -  

mation between t h e  c o n t r a c t o r  and t h e  customer .  68 

Other  Suppor t ing  S e r v i c e s  and C o n t r a c t o r s  

(U) Other  Government agenc ies  and c o n t r a c t o r s  p r o v i d i n g  R&D 

suppor t  s e r v i c e s  and /or  hardware f o r  t h e  MAULER weapon system 

inc luded  t h e  f o l l o w i n g  : 69 

P i c a t i n n y  A r s e n a l . .  ............... 
Harry Diamond Labs (HDL)". . . . . . . . . 
Chemical Corps (Edgewood A r s e n a l ) .  
White Sands M i s s i l e  Range (WSMR) . . 
B a l l i s t i c  Research Labs,  APG'~". . . . 
Human Engineer ing  Labs, APG.... . . .  
J e t  P r o p u l s i o n  Labora to ry  ......... 
Hughes A i r c r a f t  Company ........... 
U n i v e r s a l  Match Corpora t ion  ....... 
Ryan A e r o n a u t i c a l  Company ......... 
Radio Corpora t ion  of America . . . . .  . 
General  E l e c t r i c  Company.. ........ 

Warhead 
Fuze /Safe ty  & Arming Devices 
F i l t e r  f o r  A i r  C o n d i t i o n e r  
F l i g h t  T e s t  Support  
Sys E f f e c t i v e n e s s  S t u d i e s l T e s t s  
Human Engrg ~ t u d i e s / T e s t s  
Wind Tunnel T e s t  F a c i l i t i e s  

B a t t e r y  Command P o s t  
C o n t r o l  Equip f o r  T a r g e t  Msls 
T a r g e t  M i s s i l e s  
Mul t i sys tem T e s t   quipm me fit 
A c q u i s i t i o n  Radar Eva1 Study 

;kFormerly known a s  t h e  Diamond Ordnance Fuze L a b o r a t o r i e s  (DOFL) . 
tcikAberdeen Proving Ground, Maryland. 

J o i n t  Programming Aspects  

(U) Though o r i g i n a l l y  programmed f o r  pr imary use  by t h e  U .  S. 

Army, t h e  MAULER weapon system was s e r i o u s l y  c o n s i d e r e d  f o r  p o s s i b l e  

employment by s e v e r a l  o t h e r  u s e r s ,  b o t h  domest ic  and f o r e i g n .  Among 

t h e s e  were t h e  U .  S .  Navy and Marine Corps and members of NATO. I n  

a d d i t i o n  t o  t h e  proposed m u l t i l a t e r a l  u s e  of t h e  MAULER by member 

c o u n t r i e s  of NATO, t h e  weapon system was s e l e c t e d  f o r  j o i n t  

6  8  
(1) L t r ,  MAJ R ichard  S.  Demory, P l a n t  Rep, U .  S .  Army Ofc,  

t o  DeHavilland A c f t  of Canada, L t d . ,  9  Mar 62, n . s .  MPCF, Bx 11- 
14,  RHA. (2) For  p o l i c i e s  and p rocedures  governing t h e  purchase  
of s u p p l i e s  and s e r v i c e s  from Canadian c o n t r a c t o r s ,  see ASPR 6-501 
t h r u  6-507. -- Also s e e  f n  65 above.  

6 9 M A ~ ~ ~ ~  TDP, 31 Mar 61, pp. 1 7 - 1 8  MPCF, Bx 14-256, RHA. 



s t a n d a r d i z a t i o n  under a t r i p a r t i t e  agreement among t h e  U .  S . ,  U.  K . ,  

and Canadian Governments. 

N e g o t i a t i o n s  w i t h  t h e  Navy and Marine Corps 

(b Both t h e  Navy and Marine Corps expressed  a n  o f f i c i a l  

i n t e r e s t  i n  and c l o s e l y  fol lowed t h e  MAULER program from i t s  i n -  

c e p t i o n .  The Department of t h e  Army began n e g o t i a t i o n s  t o  s e c u r e  

fund ing  a s s i s t a n c e  f o r  t h e  development program a s  e a r l y  a s  1960; 70 

however, n e i t h e r  of t h e  s e r v i c e s  cou ld  make a f i r m  commitment u n t i l  

s p e c i f i c  o p e r a t i o n a l  r equ i rements  had been e s t a b l i s h e d .  Meanwhile, 

t h e i r  p a r t i c i p a t i o n  i n  t h e  program was l i m i t e d  t o  observ ing  t h e  

p r o g r e s s  of development through a t t e n d a n c e  a t  confe rences ,  b r i e f i n g s ,  

p r e s e n t a t i o n s ,  d e s i g n  rev iews ,  and s t e e r i n g  committee mee t ings .  

& The Marine Corps main ta ined  a somewhat a l o o f ,  wai t -and-see  

a t t i t u d e  toward t h e  program throughout  t h e  1960-62 p e r i o d .  The 

Commandant, i n  March 1961, r e a f f i r m e d  t h a t  t h e  Corps s t i l l  had a 

requ i rement  f o r  a l o w - a l t i t u d e  a i r  d e f e n s e  sys tem "which p o s s i b l y  

may be f u l f i l l e d  by t h e  MAULER." He no ted ,  however, t h a t  a 

s p e c i f i c  Marine Corps requ i rement  ' f o r  t h e  MAULER was y e t  t o  be 

approved, and pending such  a c t i o n  t h e  Corps wished t o  f u r n i s h  o n l y  

an  o b s e r v e r  t o  t h e  s t e e r i n g  committee mee t ings .  71 Some 29 months 

l a t e r ,  i n  August 1963, t h e  Marine Corps Landing Force  Development 

C e n t e r  i s s u e d  f o r  f i e l d  c o o r d i n a t i o n  a "Proposed S p e c i f i c  Opera- 

t i o n a l  Requirement f o r  a Mobile Sur face- to -Ai r  M i s s i l e  System,' '  

which s u b s t a n t i a l l y  p a r a l l e l e d  t h e  MAULER m a t e r i e l  r equ i rement .  7 2 

' I 0 ~ t r ,  CofOrd t o  CG,  AOMC, 7 Sep 60,  s u b j :  P r e s n  on MAULER 
Dev Program. 

71(1) L t r ,  004C-6061, Comdt, USMC, t o  CG,  AOMC, 9 Mar 61, 
s u b j :  MAULER S t e e r i n g  Com. MPCF, Bx 14-256, RHA. (2)  Also s e e  
L t r ,  004A-11060, Comdt, USMC, t o  CofS, DA, 3 1  May 60, s u b j :  MAULER 
AD Wpn Sys.  F i l e  same. 

7 2 ~ ~ ,  Marine Corps Ln O f f ,  MICOM, t o  CG,  MICOM, 16 Aug 63,  
s u b j :  Ppsd Marine Corps SOR, MSAMS. 



UNCLASSIFIED, 

By t h a t  t ime ,  t h e  MAULER program was i n  s e r i o u s  t e c h n i c a l  t r o u b l e  

and it appeared h i g h l y  d o u b t f u l  t h a t  t h e  weapon sys tem c o u l d  be  

developed w i t h i n  r e a s o n a b l e  t ime and cos t -wi th  o r  w i t h o u t  Marine  

Corps s u p p o r t .  

<% The e x t e n t  of t h e  Navy's involvement i n  t h e  MAULER program 

was much g r e a t e r  t h a n  t h a t  of  t h e  Marine Corps ,  c h i e f l y  because  of  

t h e  d i f f e r e n c e  i n  o p e r a t i o n a l  concept  and t h e  modif i c a t i o n s  r e -  

q u i r e d  t o  a d a p t  Army equipment t o  sh ipboard  u s e .  I n  e a r l y  J u n e  

1961, t h e  Chief  o f  Naval Opera t ions  i s s u e d  a  proposed Navy s u p p l e -  

ment t o  t h e  MAULER MC's f o r  c o n s i d e r a t i o n  by t h e  MAULER S t e e r i n g  
7  3  

Committee. S h o r t l y  t h e r e a f t e r ,  t h e  Bureau of Naval Weapons gave 

t h e  Appl ied  P h y s i c s  Labora to ry ,  Johns Hopkins U n i v e r s i t y ,  an  

e n g i n e e r i n g  s t u d y  c o n t r a c t  t o  i n v e s t i g a t e  t h e  f e a s i b i l i t y  o f  t h e  

sh ipboard  i n s t a l l a t i o n  and t o  d e f i n e  t h e  s p e c i a l  a n c i l l a r y  equ ip -  

ment needed f o r  t h a t  mode of  o p e r a t i o n .  T e n t a t i v e  p l a n s  c a l l e d  

f o r  t h e  procurement of hardware f o r  sh ipboard  t e s t s  i n  FY 1963, 
I 4  

fo l lowed by t h e  i n i t i a l  buy of  p r o d u c t i o n  equipment i n  FY 1964. 

Based on t h e  r e s u l t s  o f  t h e  e n g i n e e r i n g  s t u d y  and d a t a  o b t a i n e d  

d u r i n g  a  v i s i t  t o  C o n v a i r ' s  p l a n t , 7 5  t h e  Chief  of  Naval O p e r a t i o n s ,  

on 21 March 1962, e s t a b l i s h e d  a  s p e c i f i c  o p e r a t i o n a l  r equ i rement  

f o r  t h e  SEAMAULER weapon sys tem.  7  6  

(b) I n  l a t e  March 1962, r e p r e s e n t a t i v e s  of  AOMC, OCO, and t h e  

Bureau of Naval Weapons met i n  Washington,  D .  C . ,  t o  d i s c u s s  t h e  

t a s k s  and hardware requ i rements  f o r  t h e  SEAMAULER. The Navy i n -  

d i c a t e d  t h a t  it was p r e p a r e d  t o  spend about  $6 m i l l i o n  f o r  FY 1963 

7 3 ~ t r ,  CNO t o  HQ CONARC, 9  Jun 61,  s u b j :  MAULER M C ' s ,  Fwdg o f ;  
& i n c l  t h e r e t o ,  Navy M C ' S  Suppl  t o  Army M C ' s  f o r  MAULER Wpn Sys .  
MPCF, BX 13-649, RHA. 

7 4 M A ~ ~ ~ ~  Program P lan ,  21 Nov 61.  MPCF, Bx 13-643, RHA. 

7 5 M A ~ ~ ~ ~  Prog Rep t ,  J a n  1962, p .  1. 

t o  Chf,  Bu of Nav Wpns, 21 Mar 62, s u b j :  SOR W17-10 
Wpn Sys SEAMAULER) . MPCF, Bx 13-649, RHA. 



development, but o v e r a l l  c o n t r o l  of t h e  program would be r e t a i n e d  

by t h e  Army. AOMC recommended t h a t  t h e  Navy e s t a b l i s h  a  s i n g l e  

manager f o r  t h e  program wi th  a u t h o r i t i e s  s i m i l a r  t o  those of t h e  

Army p r o j e c t  manager, and f u r t h e r ,  t h a t  t h e  Navy p l ace  a l l  of i t s  
e 

requirements on t h e  Command f o r  i nc lu s ion  i n  a  s i n g l e  co i l t r ac t .  7  7  

The MAULER P r o j e c t  Manager advised t h e  Bureau of Naval Weapons 

t h a t  funding support  i n  t h e  es t imated  amount of $17.796 mi l l i on  

would be r equ i r ed  f o r  hardware procurement, t e s t i n g ,  and support  

s e r v i c e s  during t h e  1963-65 per iod.78 Navy o f f i c i a l s  l a t e r  i nd i -  

ca t ed  t h a t  t h e  des ign  problems being encountered i n  development of 

t h e  mobile Army system would not  adverse ly  a f f e c t  t h e  shipboard 

i n s ~ a l l a t i o n . ~ ~  Nevertheless ,  p lans  f o r  procurement of t h e  

SEAMAULER were subsequent ly  cance l l ed  along wi th  t h e  r e s t  of t h e  

program. 

NATO Considerat ions:  MAULER versus  PT-428 

I n  May 1960, s h o r t l y  a f t e r  t h e  i n i t i a t i o n  of MAULER 

development, t he  U .  S. Army began a  s e r i e s  of p r e sen t a t i ons  t o  

t h e  NATO Ad Hoc Mixed Working Group (AHMWG) and t h e  T r i p a r t i t e  

Standing Working Group, both of which had a  requirement f o r  a  

forward a r e a ,  l ow-a l t i t ude  a i r  defense system. A t  t h a t  t ime, t h e  

armies of t h e  U .  S . ,  U .  K. ,  and Canada had an agreed ope ra t i ona l  

requirement f o r  such a  weapon t o  counter  t h e  a i r  t h r e a t  i n  t h e  

l a t e  19601s ,  and t h e  U .  S. Army hoped t o  s e l l  t h e  MAULER concept 

77(1)  H i s t  of HQ AOMC, 1 J a n  - 30 Jun 62, pp. 60-61. (2) 
T r i p  Rept, Fred B.  Stevenson, Dep Chf, Low A l t  AD Wpn Sys Div, 
Indus D i r ,  19 Apr 62, r e :  Conf on Navy P a r t  i n  MAULER Program, 
OCO, 27-29 Mar 62. MPCF, Bx 14-256, RHA. 

7 8 ~ t r ,  COL B .  J .  Leon Hirshorn,  MAULER-REDEYE PM, t o  Chf, Bu 
of Nav Wpns, 5  Apr 62, sub j :  MAULER Funding & Scd Info .  MPCF, Bx 
13-649, RHA. 

7 9 ~ i s t  Rept, MAULER Pro j  Ofc, 1 J u l  - 31 Dec 62, p.  5. 



f o r  both t r i p a r t i t e  and m u l t i l a t e r a l  NATO use. The U.  K . ,  however, 

chose t o  r e se rve  i t s  p o s i t i o n  on the  matter  pending completion of . 
s t u d i e s  which were then i n  progress .  The B r i t i s h  Government con- 

cluded i n  September 1960 t h a t  t h e  MAULER approach was d e f i c i e n t  

i n  c e r t a i n  important r e spec t s  and introduced the  PT-428 system 

concept a s  a  b e t t e r  s o l u t i o n  t o  t h e  problem. 80 

I\) Following a  comparative eva lua t ion  of t h e  two systems, 

conducted i n  February 1961 a t  t h e  behest  of NATO and OCO, ARGYA 

engineers  concluded t h a t  t he  MAULER of fe red  a  s i g n i f i c a n t l y  

g r e a t e r  o v e r a l l  c a p a b i l i t y  than t h e  PT-428.81 Members of t h e  

T r i p a r t i t e  Standing Working Group then met a t  Redstone Arsenal 

i n  May t o  make a  j o i n t  t echn ica l  eva lua t ion  and comparison of 

t h e  two system concepts .  These d iscuss ions  revealed a  number of 

important d i f f e r ences  i n  technica l  opinion which obviously could 

not  be f u l l y  reso lved  u n t i l  both systems had been developed and 

t e s t e d  under f i e l d  cond i t i ons .  Ins tead  of wasting a v a i l a b l e  R&D 

t a l e n t  and resources  on two d i f f e r e n t  systems f o r  t h e  same bas i c  

purpose, t he  Group suggested t h a t  the  United Kingdom cooperate  

wi th  t h e  United S t a t e s  i n  developing t h e  MAULER f o r  t h e  t r i p a r t i t e  

s t anda rd iza t ion  l i s t .  On t h a t  b a s i s ,  t h e  U .  S .  de l ega t ion  decided 

t o  de fe r  f u r t h e r  a c t i o n  u n t i l  r e c e i p t  of a  proposal  from t h e  U .  K .  

However, t h i s  p o s i t i o n  was reversed  i n  e a r l y  June, when a  team of 

t op - l eve l  U.  S./U. K.  defense o f f i c i a l s  agreed t h a t  t h e  United 

S t a t e s  should t ake  t h e  i n i t i a t i v e  i n  t h e  ma t t e r .  S p e c i f i c a l l y ,  

AOMC was t o  prepare a  recommended coopera t ive  development proposal ,  

complete with a  l i s t  of components and management procedures ,  f o r  

8 0 ( ~ )  MAULER Program Plan,  21 Nov 61. MPCF, Bx 13-643, RHA. 
(2) -- Also s e e  In t roduc t ion  t o  U .  K .  P o s i t i o n  Paper on PT-~~~IMAULER 
presented dur ing  Rubel/Zuckerman Talks i n  London, 31 Oct - 3 Nov 
61. Same F i l e s ,  Bx 13-649. 

8 1 ~ t r ,  CofOrd t o  CG,  AOMC, 30 Dec 60, sub j :  Eval of Wpn PT-428; 
and L t r ,  CG, AOMC, t o  CofOrd, 9 Mar 61, subj :  Comparative Eval of 
PT-428 & MAULER AD Sys, a tchd a s  i n c l s  t o  SS ORDXR-R-420, 23 Feb 61. 



cons ide ra t i on  a t  t h e  next  meeting of t h e  t r i p a r t i t e  t a s k  f o r c e .  8 2 

(4 During t h e  t r i p a r t i t e  con£ e rence  he ld  i n  London i n  August 

1961, t h e  U .  S . de lega t ion  s o l i c i t e d  Canadian and B r i t i s h  coopera- 

t i o n  i n  t h e  development of c e r t a i n  MAULER components, inc lud ing  t h e  

IRA u n i t  and an improved engine lgenera tor  s e t .  S h o r t l y  t h e r e a f t e r ,  

t h e  Canadian Government endorsed t h e  MAULER system f o r  s t?ndard i -  

z a t i o n  between t h e  U .  S. and Canada, and en te red  i n t o  a coopera t ive  

cos t - sha r ing  agreement t o  develop t h e  IRA subsystem.83 The B r i t i s h  

Government, i n  September 1961, expressed a d e f i n i t e  i n t e r e s t  i n  

developing an improved power u n i t  f o r  t h e  MAULER, but  dec l ined  t o  

make a formal commitment without  t h e  d e t a i l e d  s p e c i f i c a t i o n s  which 

were no t  then ava i lab le .84  Af t e r  a review of t h e  s p e c i f i c a t i o n s  

i n  February 1962, U.  K. r e p r e s e n t a t i v e s  announced t h a t  they would 

be unable  t o  develop a power u n i t  meeting t h e  MAULER requirements  

w i th in  t h e  p re sc r ibed  time frame. 8 5  

Meanwhile, a team of American and B r i t i s h  o f f i c i a l s  met 

i n  London f o r  f u r t h e r  d i s cus s ions  of t h e  MAULERIPT-428 problem. 

The 4-day conference-known a s  t h e  ~ u b e l / ~ u c k e r m a n  Talks-ended 

82(1) MAULER Prog Rept, May 1961, p .  1. (2) TT DA-997508, 
CofOrd t o  CG, AOMC, 13 Jun 61, a tchd a s  i n c l  t o  DF, Chf, Wpn Sys 
Div, ARGMA Con Ofc, t o  Chf, R&DO, 19 Jun  61, sub j :  Cooperat ive Dev 
of MAULER Comps. (3) SS ORDXR-R-660, ARGMA Comdr t o  CG, AOMC, 20 
Jun  61, sub j :  MAULER T r i p a r t i t e  Agrmt, & I n c l  3 t h e r e t o ,  TT ORDXR- 
RHB-400, CG,  AOMC, t o  CofOrd, 20 Jun  61. (4) TT OCO-004, CofOrd 
t o  CG, AOMC, 28 Jun  61. MPCF, Bx 13-649, RHA. 

8 3 
See above, pp. 84-86. 

.84- 
(1)  TT CRD-AE-GM-1080, USA Stdzn Gp, U .  K . ,  t o  ARGMA Comdr, 

15 Sep 61. (2) L t r ,  ARGMA Comdr t o  CofEngrs, 9 Oct 61, sub j :  Spec 
f o r  t h e  MAULER Power Uni t .  (3)  L t r ,  ARGMA Comdr t o  CofOrd, 24 Oct 
61, sub j :  Dev of a MAULER Power Unit  by t h e  U .  K .  A l l  i n  MPCF, Bx 
13-649, RHA. 

8 5 ~ ~ ~ ~  Rept on MAULER Power Unit  S t a t u s ,  a tchd a s  I n c l  3 t o  
1 s t  Ind,  CG, AOMC, t o  CofOrd, 19 Feb 62, on L t r ,  CofOrd t o  CG, 
AOMC, 23 J a n  62, sub j :  S t a t u s  of MAULER Power Uni t .  MPCF, Bx 13- 
649, RHA. 



8 6 
on 3 November 1961 w i t h  no s i g n  of a s e t t l e m e n t .  During a j o i n t  

meeting of  t h e  NATO M G  and SHAPE (Supreme Headquar ters ,  A l l i e d  

Powers, Europe),  on 27 November, t h e  U .  S. and U .  K. teams b r i e f e d  

t h e  group on t h e  s t a t u s  of t h e  MAULER and PT-428 programs, both 

c la iming  t h a t  t h e i r  r e s p e c t i v e  system would meet t h e  o p e r a t i o n a l  

and t e c h n i c a l  requirements  s p e c i f i e d  f o r  t h e  NATO low-a l t  i t u d e  a i r  

de fense  system. The U .  K. made a ve ry  s t r o n g  b i d  f o r  suppor t  of 

i t s  PT-428, s t a t i n g  t h a t  funds t o  develop t h e  system wi thout  

o u t s i d e  he lp  had been r eques t ed ,  and t o  "get  i n  on system develop- 

ment" o t h e r  c o u n t r i e s  would have t o  commit themselves by 1 A p r i l  

1962. The Group concluded, however, t h a t  it was too  e a r l y  t o  

determine whether e i t h e r  o r  bo th  of t h e  systems would o r  would no t  

meet t h e  s t a t e d  requ i rements ,  and t h a t  a f i n a l  d e c i s i o n  on t h e  

ma t t e r  should be d e f e r r e d .  8 7 

The T r i p a r t i t e  Working Agreement 

(& Four months l a t e r ,  i n  March 1962, t h e  Uni ted Kingdom 

abandoned i t s  p l a n s  f o r  developing t h e  PT-428 system and adv ised  

OCRD of i t s  d e s i r e  t o  s h a r e  i n  development of t h e  MAULER weapon 

system f o r  bo th  t r i p a r t i t e  and NATO use .  Rep re sen t a t i ve s  of AOMC, 

OCO, and DA S t a f f  met a t  t h e  Pentagon on 26 A p r i l  t o  d i s c u s s  t h e  

B r i t i s h  p roposa l  and e s t a b l i s h  c e r t a i n  ground r u l e s  f o r  t h e  j o i n t  

development e f f o r t .  The gene ra l  phi losophy was t h a t  t h e  U .  S.  

8 6 
The U .  S. d e l e g a t i o n  t o  t h e  " ~ u b e l / ~ u c k e r m a n  Talks"  included 

M r .  John Rubel, A s s i s t a n t  S e c r e t a r y  of Defense; M r .  John Gu th r i e ,  
GD/P;  and r e p r e s e n t a t i v e s  of DDRE, OCRD, and OCO. The U .  K .  d e l e -  
g a t i o n  was headed by S i r  S o l l y  Zuckerman, Chief S c i e n t i f i c  Advisor 
t o  t h e  M i n i s t e r  of Defence. For d e t a i l s  on t h e  a r e a s  of d i s ag ree -  
ment and arguments r e l a t i n g  t h e r e t o ,  = U.  S. & U .  K. P o s i t i o n  
Papers ,  Rube l /~uckerman Ta lk s ,  31  October - 3 November 1961. MPCF, 
Bx 13-649, RHA. 

8 7 ~ ~  DEFTO-9153, USRO, P a r i s ,  France,  t o  OSD, Washington, D .  
C . ,  4 Dec 61, sub j :  AHMWG on Low A l t  Sur face- to -Ai r  Wpn Sys.  MPCF, 
BX 13-649, RHA. 



would welcome t h e  p a r t i c i p a t i o n  of t h e  U .  K. i n  t h e  MAULER R&D pro-  

gram. Members o f  t h e  U.  K.  team would be  p l a c e d  on t h e  s t a f f  of 

U.  S. Army a c t i v i t i e s  engaged i n  t h e  management, development, t e s t ,  

and e v a l u a t i o n  o f  t h e  system, bu t  t h e y  would have no a u t h o r i t y  t o  

d i r e c t  o r  c o n t r o l  such e f f o r t .  The U .  S .  would i n t e g r a t e  U .  K. r e -  

quirements  i n t o  t h e  combined development-engineer ing-service  t e s t s  

w i t h o u t  reimbursement;  however, any a d d i t i o n a l  m a t e r i e l  o r  t e s t s  

needed t o  s a t i s f y  U.  K. r equ i rements  would be re imbursab le .  8 8 

(U) During a meeting i n  J u l y  1962, members of t h e  T r i p a r t i t e  

S t a n d i n g  Working Group made p l a n s  f o r  t h e  ass ignment  o f  U .  K. and 

Canadian p e r s o n n e l  t o  t h e  MAULER P r o j e c t  O f f i c e .  I n  keeping w i t h  

t h e  Group 's  recommendations, B r i g a d i e r  F r a n c i s  Gran t ,  U.  K . ,  v i s i t e d  

MICOM i n  February  1963 t o  work o u t  t h e  f i n a l  d e t a i l s  of t h e  a g r e e -  

ment. It was agreed t h a t  a team of 10 B r i t i s h  o f f i c e r s ,  a l l  w i t h  

backgrounds i n  m i s s i l e  e n g i n e e r i n g ,  would be i n t e g r a t e d  w i t h  t h e  

p r o j e c t  s t a f f .  These o f f i c e r s ,  t o g e t h e r  w i t h  t h r e e  h i g h l y  s k i l l e d  

Canadian miss i lemen,  would supplement t h e  s t a f f  of t h e  MAULER 

p r o j e c t  a t  no c o s t  o r  i n c r e a s e  i n  a u t h o r i z e d  personne l  s p a c e s .  

(U) The commander and two members of t h e  B r i t i s h  team a r r i v e d  

a t  MICOM i n  May 1963. LTC Dennis Ewart-Evans, t h e  team commander, 

was a s s i g n e d  a s  A s s i s t a n t  t o  t h e  MAULER P r o j e c t  Manager, and t h e  

two team members a s  Opera t ions  and T a c t i c a l  Research A n a l y s t s .  

The r e s t  o f  t h e  B r i t i s h  team and t h r e e  Canadian o f f i c e r s  jo ined  

t h e  p r o j e c t  s t a f f  l a t e r  i n  1963. 8 9 

88(1) "Talking Paper  - MAULER M i s s i l e  System S t a t u s  ," a t c h d  a s  
i n c l  t o  MFR, I n f o  Off t o  BG J . , G .  Z i e r d t ,  -- e t  a l . ,  6 Dec 63. (2) H i s t  
of  HQ AOMC, 1 J a n  - 30 J u n  62,  pp. 61-62. (3) TT ORDXM-XGM-46, CG, 
AOMC, t o  CO, LAOD, 27 Apr 62. MPCF, Bx 13-649, RHA. 

89(1) TT AMSMI-OS-8, CG, MICOM, t o  CG,  AMC, 25 J a n  63. (2) 
MFR, I n f o  Off t o  GEN Persons  & COL Dennis ,  10 Apr 63, and i n c l ,  
Tex t  of News Re1 r e  Asgmt of B r i t i s h  O f f s  t o  MAULER Pro j . (3) H i s t  
Rept ,  MAULER P r o j  Ofc, 1 J a n  - 30 J u n  63,  pp.  8 -9 .  (4) H i s t  Rept ,  
MAULER P r o j  Ofc, 1 J u l  63 - 30 J u n  64, p .  1. (5) MAULER PMzP, 30 
J u n  65, p .  9 .  (6) -- Also s e e  above, pp. 66,  69.  



Program Management Aids 

Program E v a l u a t i o n  & Review Technique (PERT) 

(U) The PERT c o n t r o l  scheme, o r i g i n a l l y  developed i n  1958 i n  

c o n j u n c t i o n  w i t h  t h e  Navy's POLARIS p r o j e c t ,  was adapted t o  t h e  

MAULER program i n  1962-63. Lauded by many i n  t h e  Defense 

community a s  t h e  g r e a t e s t  management breakthrough of  t h e  decade,  

t h i s  t e c h n i q u e  p r o v i d e s  a  s y s t e m a t i c  method f o r  e f f e c t i v e l y  accom- 

p l i s h i n g  t h e  f i v e  c l a s s i c a l  f u n c t i o n s  of weapon system management: 

p l a n n i n g ,  o r g a n i z i n g ,  c o o r d i n a t i n g ,  d i r e c t i n g ,  and c o n t r o l l i n g .  

It can be adap ted  t o  t h e  management needs  of most any t y p e  of 

o r g a n i z a t i o n  o r  a c t i v i t y ,  u s i n g  one of s e v e r a l  b a s i c  f a c t o r s  a s  

t h e  c o n t r o l l i n g  e lement .  I n  some i n s t a n c e s ,  f o r  example, t ime i s  

used a s  t h e  c o n t r o l l i n g  f a c t o r ,  and manpower and money a r e  b u i l t  

around t h e  t ime e lement ;  whi le  i n  o t h e r s ,  money is used a s  a  con- 

t r o l l i n g  f a c t o r  w i t h  t ime and manpower depending upon t h e  d o l l a r  

s i g n .  A l l  t h r e e  of t h e s e  e lements  a r e  e s s e n t i a l  t o  t h e  u l t i m a t e  

s u c c e s s  of a  p r o j e c t ,  bu t  i f  t h e  t e c h n i c a l  e f f o r t  has  n o t  been 

planned p r o p e r l y  and r e a l i s t i c a l l y  i n  terms of t ime,  t h e  money i s  

n o t  going t o  accomplish t h e  work e f f o r t .  I n  i t s  b a s i c  form t h e n ,  

t h e  PERT scheme e n a b l e s  t h e  manager t o  p l a n  h i s  work e f f o r t  i n  a  

l o g i c a l  manner, w i t h  t ime a s  t h e  c o n t r o l l i n g  f a c t o r .  

(U) The Army M a t e r i e l  Command was e a r l y  t o  r e c o g n i z e  t h e  

v a l u e  of t h e  PERT c o n t r o l  scheme and included g u i d e l i n e s  f o r  i t s  

u s e  i n  t h e  p r o v i s i o n a l  p l a n s  f o r  t h e  p r o j e c t  management sys tem.  

The new system supp lan ted  t h e  weaponizat ion and commodity p l a n  

concep t  which used b a r  c h a r t s  t o  p l o t  and keep t r a c k  of p r o g r e s s  

i n  s e q u e n t i a l - s t e p  weapon developments.  T h i s  o l d  method of de-  

p i c t i n g  and e v a l u a t i n g  program p r o g r e s s  and c o n t r o l  d a t a  had been 

a d e q u a t e  under t h e  d e c e n t r a l i z e d  o r  f u n c t i o n a l - t y p e  o r g a n i z a t i o n ;  

90 
See f o r  example, MAULER Commodity P l a n ,  30 J u n  61,  p .  119.  -3 



b u t  w i t h  t h e  s h i f t  t o  v e r t i c a l  p r o j e c t  management, o r  t h e  miss ion-  

o r i e n t e d  t y p e  of o r g a n i z a t i o n ,  t h e  manager needed a management t o o l  

t h a t  would g i v e  him a g r e a t e r  i n - d e p t h  p e r c e p t i o n  of h i s  t o t a l  

a c t i v i t y  . S p e c i f i c a l l y ,  he  needed a d e f i n i t i v e  system of  checks  

and ba lances  t h a t  would r e l a t e  more p r e c i s e l y  - how what was happen- 

ing  i n  one subassembly would a f f e c t  what was happening i n  a n o t h e r .  

The PERT management p r o c e s s  c y c l e  f u l f i l l e d  t h a t  need by p r o v i d i n g  

a more s y s t e m a t i c  method of moni tor ing t h e  time-program r e l a t i o n s h i p ,  

t h u s  e n a b l i n g  t h e  p r o j e c t  manager t o  i d e n t i f y  c r i t i c a l  problem a r e a s  

and p o t e n t i a l  s l i p p a g e s  i n  t ime  f o r  c o r r e c t i v e  a c t i o n .  It a l s o  en-  

a b l e d  t h e  manager t o  a s s e s s  d e f i n i t i v e l y  t h e  development r i s k s  he  

might o r  might n o t  want t o  t a k e  t o  s a v e  t ime  o r  money o r  b o t h .  

(U) O f f i c i a l  PERT d i r e c t i v e s  were n o t  i s s u e d  u n t i l  a f t e r  t h e  

formal  a c t i v a t i o n  of AMC Headquar te r s  i n  August 1962. However, 

d u r i n g  t h e  f o r m a t i v e  s t a g e  of t h e  Command, a l l  p r o j e c t  managers 

had been f a m i l i a r i z e d  w i t h ,  and encouraged t o  make u s e  o f ,  t h e  

P E R T / T ~ ~ ~  c o n t r o l  scheme i n  t h e i r  r e s p e c t i v e  programs. p re l im-  

i n a r y  work l e a d i n g  t o  t h e  a d a p t i o n  of t h e  P E R T / T ~ ~ ~  sys tem t o  t h e  

MAULER development program was t h u s  begun e a r l y  i n  1962 .92  The 
i'; 

DOD/NASA PERT Coord ina t ing  Group l a t e r  completed a guide  f o r  t h e  

P E R T / C O S ~  system des ign ,  and t h e  OSD d i r e c t e d  t h e  t h r e e  s e r v i c e s  

t o  p i l o t  t e s t  t h e  new management t e c h n i q u e .  I n  September 1962, 

General  Besson adv i sed  MICOM t h a t  t h e  MAULER weapon system had 

been s e l e c t e d  a s  t h e  Army's v e h i c l e  f o r  t h e  p i l o t  t e s t ,  and t h a t  

a t a r g e t  d a t e  of J u n e  1963 had been e s t a b l i s h e d  f o r  having t h e  

-;c 
Department of Defense /Nat iona l  Aeronau t ics  & Space A d m i n i s t r a t i o n .  

9 1 
For  background d a t a  on t h e  o r i g i n  and development o f  t h e  

PERT system and i t s  a p p l i c a t i o n  t o  t h e  p r o j e c t  management p r o c e s s ,  
s e e  Raymond J .  Snodgrass ,  The Concept of P r o j e c t  Management (AMC - 
H i s t  Ofc, J u n e  1964) .  

9 2 ~ ~ ,  Asa Edens, SCR Ofc-GD/P, t o  SAM Sys Div, R&DD, 9 Feb 
62,  s u b j :  SCR Ofc Actv Rept f o r  Pd Ending 9 Feb 62.  MPCF, Bx 
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P E R T I C O S ~  system i n  f u l l  o p e r a t i o n . 9 3  T h i s  second-genera t ion  PERT 

system was des igned  t o  b r i n g  t h e  t y p e  of  manager ia l  c o n t r o l  t o  r e -  

s o u r c e s  t h a t  t h e  o r i g i n a l  P E R T / T ~ ~ ~  scheme brought  t o  t h e  manage- 

ment of  t ime  and s c h e d u l e s .  The purpose  of t h e  t r i - s e r v i c e  p i l o t  

t e s t  was t o  e s t a b l i s h  uniform DOD p rocedures  and r e p o r t i n g  r e q u i r e -  

ments,  and t h e r e b y  e a s e  t h e  impact of  t h e  new management sys tem on 

d e f e n s e  c o n t r a c t o r s  do ing  work f o r  more t h a n  one s e r v i c e .  9  4 

(U) The MAULER c o n t r a c t o r ' s  r e a c t i o n  t o  t h e  PERT system was 

somewhat l e s s  than  e n t h u s i a s t i c .  While e v i n c i n g  o r a l  s u p p o r t  of 

t h e  sys tem a s  a  good management p l a n n i n g  and c o n t r o l  t o o l ,  GD/P 

p e r s o n n e l  had a  d e f i n i t e  tendency t o  s t a l l  and hedge when i t  came 

t o  a p p l y i n g  t h e  t e c h n i q u e  a s  a n  i n t e g r a t e d ,  working p a r t  of  t h e  

t o t a l  program. I n  February  1962, M r .  Asa Edens, t h e  S e n i o r  

Command R e p r e s e n t a t i v e  a t  t h e  GD/P  p l a n t ,  r e p o r t e d  t h a t  c o n t r a c t o r  

pe r sonne l  had expressed  conf idence  i n  t h e  PERT system bu t  had n o t  

a t t empted  t o  expand t h e  t e c h n i q u e  t o  i t s  f u l l  e f f e c t i v e n e s s .  He 

f u r t h e r  s t a t e d  t h a t  GD/P p e r s o n n e l  would n o t  o b j e c t  t o  a  c o n t r a c t  

amendment making PERT a  mandatory requ i rement ,  b u t  i n d i c a t e d  t h a t  

some r e s i s t a n c e  cou ld  be  expec ted  i f  t h e  wording were " t o o  r e -  

s t r i c t i v e .  1195 

(U) The a t t i t u d e  of  GD/P p e r s o n n e l  showed l i t t l e  improvement 

d u r i n g  t h e  MAULER P E R T / C O S ~  p i l o t  t e s t .  As l a t e  a s  May 1963, w i t h  

t h e  t a r g e t  complet ion d a t e  j u s t  30 days  away, MG F. J .  McMorrow, 

t h e  MICOM Commander, admonished t h e  company p r e s i d e n t  f o r  what he  

93(1)  L t r ,  CG,  AMC, t o  CG, MICOM, -- e t  a l . ,  19 Sep 62,  s u b j :  
Dsgn of  t h e  MAULER Wpn Sys f o r  t h e  ~ ~ ~ ~ / c o s t  P i l o t  T e s t .  (2 )  H i s t  
Rept ,  MAULER P r o j  Ofc ,  1 J u l  - 31 Dec 62,  p .  7 .  ( 3 )  L t r ,  MAULER 
F'M t o  M r .  C h a r l e s  F .  Horne, P r e s i d e n t ,  GD/P,  27 Nov 62 [ r e  Impln 
of MAULER p E R ~ / C o s t  S y s ] .  

9 4 ~ o h n  S  . H e r r i c k ,  'Where Army Managers Rely  on PERT," Armed 
F o r c e s  Management, Vol.  9 ,  No. 4  ( J a n u a r y  1963) ,  p .  45 .  

9 5 ~ ~ ,  Asa Edens, SCR 0fc-GD/P,  t o  SAM Sys Div,  RhDD, 9  Feb 
62,  s u b j :  SCR Ofc Actv  Rept f o r  Pd Ending 9  Feb 62 .  MPCF, Bx 
13-649, RHA. 



termed a l a c k  of " tangib le  a s  d i s t i ngu i shed  from the  o r a l  evidence 

of support and cooperat ion. ' '  Here again,  t he  ch ief  complaint 

stemmed from the c o n t r a c t o r ' s  re luc tance  t o  expand the  technique 

t o  i t s  f u l l  e f f e c t i v e n e s s ,  and the  r e s u l t a n t  l ack  of requi red  

d e t a i l  i n  proposed work packages covering t h e  balance of t h e  RDTE 

program.96 Despi te  these  and o the r  obs t ruc t ions ,  t he  MAULER 

Pro jec t  Manager completed implementation of t h e  p i l o t  t e s t  essen- 

t i a l l y  on time. In commenting on t h e  r e s u l t s  of t he  exe rc i se ,  

Colonel Dennis repor ted  t h a t  t h e  PERT/COS~ system had proved t o  be 

of extremely g r e a t  va lue  t o  management and would cont inue t o  be 

used on the  MAULER program. With regard t o  t he  c o n t r a c t o r ' s  

apparent convict  ion t h a t  I1PE~T/Cost i s  too revea l ing ,"  he empha- 

s i z e d  t h a t  it was i n  the  Government's b e s t  i n t e r e s t  t o  have the  

maximum p r a c t i c a l  information concerning a  c o s t  c o n t r a c t .  
9  7  

PERT v i s - a -v i s  Roles of t h e  P ro j ec t  Manager 

(U) As t h e  a r c h i t e c t  of t h e  MAULER P E R T / C O S ~  program, the  

p r o j e c t  manager e n t h u s i a s t i c a l l y  embraced the new system wi th  an 

ab id ing  f a i t h  i n  i t s  i n t r i n s i c  va lue  a s  a  management t o o l  but wi th  

the  sobering knowledge t h a t  it could not of i t s e l f  guarantee good 

management. Being thoroughly f a m i l i a r  wi th  both t h e  p o t e n t i a l i t i e s  

and l i m i t a t i o n s  of t h e  system, he recognized t h a t  i t  was not  a  

panacea, nor a  p a l l i a t i v e ,  f o r  t h e  l ack  of good management, but 

r a t h e r  an a i d  t o  management-a t o o l  t o  a s s i s t  the  manager i n  

achieving t h e  s t a t e d  end ob jec t ives  a t  a  reasonable cos t  i n  optimum 

time. I t s  u l t ima te  success  would depend upon a  number of i n t e r r e -  

l a t e d  f a c t o r s ,  not t h e  l e a s t  of which were t h e  accuracy of program 

96 
L t r ,  CG,  MICOM, t o  M r .  Charles  F .  Horne, GD/P, 29 May 63, 

n . s . ,  atchd a s  i n c l  t o  SS AMCPM-MAM-12, 29 May 63, subj :  Level of 
D e t a i l  f o r  Contr Negotiat ions - MAULER. 

9 7 ~ t r ,  COL Norman T. Dennis, MAULER PM, t h r u  CG, MICOM, t o  
CG,  AMC, 31 J u l  63, subj :  MAULER P E R T / C O S ~  P i l o t  Tes t .  



d a t a  used i n  c h a r t i n g  i n d i v i d u a l  and c o l l e c t i v e  t a s k s  ( i . e . ,  t h e  

degree  of s u c c e s s  achieved i n  e l i m i n a t i n g  t h e  i n h e r e n t  u n c e r t a i n -  

' t i e s  i n  t ime and c o s t  p r o j e c t i o n s ) ,  and t h e  j u d i c i o u s  u s e  of o u t p u t  

in fo rmat ion  i n  t h e  program d i r e c t i o n  and c o n t r o l  p r o c e s s .  

(U) I n  essence  then,  t h e  e f f e c t i v e n e s s  o f  P E R T / C O S ~  a s  a  

management t o o l  would be measured by t h e  u s e r ' s  own s k i l l s  and 

c a p a b i l i t i e s ;  f o r ,  a s  w i t h  computers,  t h e  i n j e c t  ion of bad i n f o r -  

mat ion was bound t o  bege t  bad a n a l y s i s .  It r e p r e s e n t e d  a  t r u l y  

s i g n i f i c a n t  s t e p  forward i n  t h e  s c i e n c e  o f  management by v i r t u e  of 

i t s  p l a n n i n g  d i s c i p l i n e ,  c r i t i c a l i t y  a n a l y s e s ,  and p r e d i c t i v e  

a b i l i t y ;  however, it  could  no more be i n s u l a t e d  a g a i n s t  human e r r o r  

t h a n  equipped w i t h  b u i l t - i n  s o l u t i o n s  t o  problems o r  m i s t a k e s .  As 

w i t h  any management c o n t r o l  system, it cou ld  o n l y  h i g h l i g h t  t h o s e  

problems, mis takes ,  o r  d e v i a t i o n s  from t h e  c h a r t e d  c o u r s e  i n  ample 

t ime f o r  c o r r e c t i v e  measures.  The e f f i c a c y  of t h e  d e c i s i o n s  o r  

a c t i o n s  based upon t h i s  knowledge would depend s o l e l y  upon t h e  

p r o j e c t  manager 's  competence i n  d i r e c t i n g  and c o n t r o l l i n g  t h e  

o p e r a t  ion;  i. e . ,  h i s  a b i l i t y  t o  c o r r e l a t e  e f f e c t i v e l y  t h e  p h y s i c a l  

and f i s c a l  p r o g r e s s  of key program t a s k s  and t o  e f f e c t  t h e  neces -  

s a r y  r e p l a n n i n g  and r e a l l o c a t i o n  of r e s o u r c e s  on a  t i m e l y  b a s i s .  

(U) It was w i t h  t h e s e  and c e r t a i n  o t h e r  c o n s i d e r a t i o n s  i n  

mind t h a t  Colonel  Luczak enac ted  t h e  MAULER Program Management 

C h a r t e r  i n  e a r l y  A p r i l  1964. The purpose  of t h e  c h a r t e r  was t o  

p r o v i d e  t h e  s y s t e m a t i c  means f o r  moni to r ing  t h e  PERT/COS~ network 

a c t i v i t i e s  and keeping t o p  management aware of program s t a t u s  and 

p r o g r e s s .  I n i t i a l l y  e s t a b l i s h e d  on 3  A p r i l  and r e v i s e d  on 1 3  May 

1964, t h e  c h a r t e r  p r e s c r i b e d  t h e  miss ion ,  o r g a n i z a t i o n ,  f u n c t i o n s ,  

and o p e r a t i n g  p rocedures  f o r  conduc t ing  t h e  t o t a l  MAULER program. 

It provided f o r  t h e  con t inuous  review of MAULER network a c t i v i t i e s  

by a  Program Management S t a f f  and s i x  working p a n e l s .  The program 

changes recommended by t h e  working p a n e l s  were s u b j e c t  t o  approva l  

by t h e  Program Management S t a f f  which met q u a r t e r l y  t o  de te rmine  



t h e  s t a t u s  of t a s k s ,  i s o l a t e  t echn ica l  problems, and a s s ign  r e -  

s p o n s i b i l i t y  and resources  f o r  t h e i r  s o l u t i o n .  9 8 

(U) Another management c o n t r o l  measure enacted i n  May 1964 

provided f o r  r e g u l a r l y  scheduled meetings between key management 

personnel  of MICOM and execut ives  of prime c o n t r a c t o r s  and 

p r i n c i p a l  subcont rac tors .  The purpose of t he se  meetings was t o  

a f f o r d  a p o s i t i v e  means of keeping top management o f f i c i a l s  aware 

of t h e  s t a t u s  and progress  of a l l  e f f o r t s  being expended on the  

system. 99 

98(1) AMCPM-MA Procedure 1-1, 13 May 64. (2) H i s t  Rept, 
MAULER P ro j  Ofc, 1 J u l  63 - 30 Jun  64, pp. 12-13. 



CHAPTER I V  

('e PRELIMINARY DESIGN PHASE (U) 

(U) The MAULER development program, which was t o  have s t a r t e d  

i n  May 1959, f i n a l l y  got  underway i n  March 1960. I n  r ecogn i t i on  

of t h e  c r i t i c a l  need f o r  an e a r l y  ope ra t i ona l  c a p a b i l i t y ,  t h e  Army 

General S t a f f  had accorded t h e  p r o j e c t  t h e  h ighes t  p o s s i b l e  p r i -  

o r i t y  and, by impl ica t ion ,  had committed i t s e l f  t o  fund t h e  

program accord ingly .  With t h e  MAULER'S t e chn ica l  f e a s i b i l i t y  no 

longer  i n  ques t i on  and adequate f i n a n c i a l  support  v i r t u a l l y  

assured ,  t h e  p r o j e c t  engineers  a t  AOMC were conf ident  t h a t  an 

ope ra t i ona l  weapon system meeting t h e  e s t a b l i s h e d  M C 1 s  could be 

evolved w i t h i n  a  52-month t ime frame. I n  p r a c t i c e ,  however, t h e  

Army S t a f f  f e l l  miserably s h o r t  of i t s  funding commitment and 

AOMcls i n i t i a l  p l an  turned out  t o  be ove r ly  o p t i m i s t i c  i n  terms 

of both t ime and c o s t .  

The Mav 1960 Develo~ment  P lan  

(fj The AOMC, i n  May 1960, i s sued  a  formal t echn ica l  develop- 

ment p lan  which updated and superseded t h e  p rov i s iona l  weapon 
1 

system p lan  of August 1959. It cons i s t ed  of s e v e r a l  s u b s t a n t i a l l y  

te lescoped  phases covering a  per iod  of some 4  yea r s  (1960-64). The 

i n i t i a l  e f f o r t  would be devoted t o  pre l iminary  des ign  s t u d i e s ,  wi th  

a  view toward f i n a l i z i n g  s p e c i f i c a t i o n s  f o r  t h e  engineer ing  model 

weapon system by t h e  end of 1960. The next  s t e p  would embrace the  

f a b r i c a t i o n  and t e s t  of breadboard components and subsystem mockups 

t o  r e c o n c i l e  t h e  d i f f e r e n c e s  between t h e o r e t i c a l  and a c t u a l  per -  

formance, and t o  e s t a b l i s h  t h e  necessary  des ign  changes f o r  t he  

1 
See above, pp. 52-53. - 

103 



i n t e r im  R&D r e l e a s e  of  t h e  engineer ing  model. I n  t h e  ensuing 

phase,  t h e  complete engineer ing model would be  eva lua ted ,  culmi- 

n a t i n g  i n  an R&D pro to type  of t h e  t a c t i c a l  con f igu ra t i on  f o r  

product ion r e l e a s e  by t h e  f i r s t  q u a r t e r  of CY 1963. The Ordnance 

Support Readiness Date (OSRD)' was s e t  f o r  J u l y  1964. 
3  

(4 This  schedule ,  of course,  was p red i ca t ed  on t h e  assumption 

t h a t  adequate RDTE funds would be made a v a i l a b l e  on a  t imely  b a s i s .  

The program was i n i t i a l l y  funded f o r  $14,825,448 dur ing  t h e  f i n a l  

h a l f  of FY 1960-enough t o  c a r r y  t h e  e f f o r t  through t h e  f i r s t  ha l f  

of FY 1961 (December 1960) .4 To main ta in  t h e  development e f f o r t  a t  

a  l e v e l  commensurate wi th  t h e  J u l y  1964 r ead ines s  d a t e ,  a  minimum 

of $27.3 m i l l i o n  would be r equ i r ed  i n  FY 1961; $34.1 m i l l i o n  i n  FY 

1962; $23.8 m i l l i o n  i n  FY 1963; and $8.2 m i l l i o n  i n  FY 1964. The 

t o t a l  es t imated  RDTE c o s t  of $108.2 m i l l i o n  f o r  t h e  4-year program 

represen ted  an i nc rease  of $34.6 m i l l i o n  over t h e  o r i g i n a l  e s t ima te  

of $73.6 mi l l i on ,  and $31.2 m i l l i o n  over t h e  pre l iminary  e s t ima te  

r epo r t ed  e a r l y  i n  1960. 5  

- 

2 ~ h e  d a t e  by which it was planned t o  f u r n i s h  t h e  f i r s t  accep- 
t a b l e  complete weapon system t o  t h e  f i e l d  and t o  have a l l  i n i t i a l  
c a p a b i l i t i e s  ( e .  g . ,  t r a i n e d  manpower, t e c h n i c a l  pub1 i c a t  iods ,  r e -  
p a i r  p a r t s ,  equipment, and f a c i l i t i e s )  needed f o r  sus t a ined  supply,  
maintenance, and o t h e r  Ordnance support  c o n s i s t e n t  wi th  e s t a b l i s h e d  
weapon system p l a n s .  

3(1) Min of MAULER Br i e f ing  f o r  CG, AOMC, 25 May 60. (2) DF, 
ARGMA Comdr t o  CG, AOMC, 15 Jun  60, sub j :  Ppsd MAULER E C I .  

4 ~ e e  - above, p.  54. 

5(1) Min of MAULER Br i e f ing  f o r  CG, AOMC, 25 May 60. (2) 1st 
Ind,  CG, AOMC, t o  CofOrd, 13 May 60, sub j :  TDP'S (RCS CSCRD-21), 
c i t e d  and summarized i n  L t r ,  DCG, AOMC, t o  CofOrd, 19 Aug 60, sub j :  
The MAULER Program. MPCF, Bx 14-256, RHA. (3) I n  numerous paper 
e x e r c i s e s  expla in ing  subsequent i nc reases  i n  program c o s t ,  p r o j e c t  
personnel  a t  AOMC c i t e d  $77 m i l l i o n  a s  t h e  "o r ig ina l "  1958 e s t ima te .  
The aforementioned l e t t e r  of 19 August 1960 and t h e  documents c i t e d  
i n  Chapter I1 i n d i c a t e  otherwise;  however, t o  obv ia t e  t h e  need f o r  
repea ted  explana t ions ,  t h e  $77 ( r a t h e r  than t h e  $73.6) m i l l i o n  
f i g u r e  i s  h e r e i n a f t e r  c i t e d  a s  t h e  o r i g i n a l  e s t ima te .  



Thi s  i n i t i a l  e s c a l a t i o n  i n  program c o s t  was t h e  cumula- 

t i v e  r e s u l t  of c i rcumstances  a t t e n d i n g  t h e  f e a s i b i l i t y  s t u d i e s  i n  

1958 and t h e  subsequent funding gap. It w i l l  be r e c a l l e d  t h a t  t h e  

fou r  competing c o n t r a c t o r s  conducted t h e i r  f e a s i b i l i t y  s t u d i e s  on 

t h e  b a s i s  of p r e l im ina ry  t e c h n i c a l  requirements  which s p e c i f i e d  a  
2  

r a d a r  c r o s s - s e c t i o n  t a r g e t  t h r e a t  of 1 . 0  meter .  I n  December 1958, 

s h o r t l y  a f t e r  completion of  t h e  s t u d i e s ,  t h e  Army reduced t h i s  
2  requirement  t o  0 . 1  meter t o  p rov ide  a  c a p a b i l i t y  a g a i n s t  t h e  

b a l l i s t i c  m i s s i l e  t h r e a t .  It t hen  announced t h a t  funds would n o t  

be a v a i l a b l e  t o  proceed w i th  development of t h e  weapon system, and 

t h e  c o n t r a c t o r s  took advantage of t h e  gap t o  update  t h e i r  p ro-  

p o s a l s  a t  no a d d i t i o n a l  c o s t  t o  t h e  Government. I n  August 1959, 

t h e  Chief of Ordnance approved t h e  s e l e c t i o n  of Convair  (GD/P) a s  

t h e  prime c o n t r a c t o r  and i n d i c a t e d  t h a t  FY 1960 funds would be 

au tho r i zed  f o r  t h e  i n i t i a t i o n  of development. However, a  d i r e c t i v e  

i s sued  by t h e  ASA ( L o g i s t i c s )  p r o h i b i t e d  any d i s c u s s i o n  of  program 

c o s t  w i t h  t h e  c o n t r a c t o r  pending f i n a l  review and approva l  of t h e  

p r o j e c t  by h igher  a u t h o r i t y .  The proposed development and produc- 

t i o n  p l ans  l a t e r  approved by DDRE and Army S t a f f  o f f i c i a l s  t hus  

r e f l e c t e d  a  d i s t o r t e d ,  u n r e a l i s t i c  view of RDTE c o s t s ,  t h e  p ro-  

j e c t e d  t o t a l  remaining a t  t h e  $73.6 m i l l i o n  l e v e l .  
6  

(U) Ear ly  i n  1960, AOMC r a i s e d  t h e  c o s t  e s t i m a t e  t o  $77 

m i l l i o n ,  bu t  t h e  f u l l  e f f e c t  of program changes o c c u r r i n g  between 

1958 and 1960 could not  be  determined u n t i l  c o n t r a c t  n e g o t i a t i o n s  

began i n  March 1960. Cons ide r a t i on  o f  such f a c t o r s  a s  inc reased  

warhead weight ,  r a d a r  performance,  and m a t e r i a l  and l abo r  c o s t s  

r e s u l t e d  i n  an e s t ima t ed  budgetary requirement  of $108.2 m i l l i o n  

f o r  t h e  4-year  program. It should be no ted ,  however, t h a t  t h i s  

e s t i m a t e  s t i l l  d i d  no t  i nc lude  some key l i n e  i tems f o r  which f i rm  

requ i rements  were y e t  t o  be de f i ned .  Chief among t h e s e  were 

6 ~ e e  - above, pp.  26-28, 40, 45-46, 49-52. 



c e r t a i n  items of a n c i l l a r y  equipment (such a s  t h e  b a t t e r y  command 

pos t  and c o n t r o l  c e n t e r ,  support  and s e r v i c e  pods, van i n s t a l l a -  

t i o n s  f o r  r e p a i r  p a r t s  and resupply,  and t r a i n i n g  devices)  whose 

c o s t  d e f i n i t i o n  would have t o  awai t  f i n a l  approval  of t h e  MAULER 

ope ra t i ona l  concept.  I n  a d d i t  ion, t h e  f u l l  scope of requirements  

f o r  R&D, engineer ,  and s e r v i c e  t e s t  hardware had no t  been s u f f i -  

c i e n t l y  def ined t o  permit  an accu ra t e  c o s t  e s t ima te .  7  

(U) The o r d e r l y  prosecut ion  of t h e  MAULER program wi th in  t h e  

framework of t h e  e s t a b l i s h e d  4-year p l an  would thus r e q u i r e  a  f i rm  

and e a r l y  dec i s ion  regard ing  t h e  undefined weapon requirements  and 

t h e  t imely r e c e i p t  of adequate funds t o  support  t h e  t o t a l  e f f o r t .  

The achievement of  t h e  end o b j e c t i v e ,  however, would u l t i m a t e l y  

t u r n  on t h e  MAULER c o n t r a c t o r ' s  a b i l i t y  t o  produce s o l i d  s o l u t i o n s  

t o  t h e  exceedingly complex t e c h n i c a l  problems posed by t h e  s t r i n -  

gen t  l o g i s t i c a l  and ope ra t i ona l  requirements  of low-level a i r  

defense i n  t h e  forward a r e a .  The b i g  ques t i on  t o  be answered and 

proved i n  t h e  MAULER program centered  around t h e  c u r r e n t  s t a t e  of 

technology i n  s e l f - con ta ined ,  h igh ly  mobile, a l l  weather a i r  

defense  systems. Was it t e c h n i c a l l y  f e a s i b l e  t o  develop a  weapon 

system meeting t h e  b a s i c  c a p a b i l i t i e s  r equ i r ed  by t h e  MAULER M C ' s ?  

The des ign  engineers  a t  AOMC were convinced t h a t  i t  was. And t h e  

General Dynamics Corporat ion s tood  ready t o  prove i t .  

(U) The ink  had s c a r c e l y  d r i e d  on t h e  4-year ,  $108-million 

MAULER program when AOMC p lanners  r e a l i z e d  t h a t  they had been 

gazing i n t o  a  clouded c r y s t a l  b a l l  b l indfo lded .  The r equ i r ed  

f i n a n c i a l  support  f a i l e d  t o  m a t e r i a l i z e .  Firm guidance from 

h igher  a u t h o r i t y  was non-exis ten t  . The pre l iminary  des ign  s t u d i e s  

7(1)  L t r ,  DCG, AOMC, t o  CofOrd, 19 Aug 60, sub j :  The MAULER 
Program. MPCF, Bx 14-256, RHA. (2) Analysis  of MAULER RDTE Cost 
Trends, 29 Mar 62. MPCF, Bx 11-14, RHA. (3) MFR, Lewis L. Gober, 
Act MAULER PM, 17 Sep 62, sub j :  MAULER Program H i s t .  MPCF, Bx 13- 
410, RHA. 



brought  i n t o  sharp  focus  c e r t a i n  i n t e r f a c e  problems t h a t  f o r ced  com- 

promises i n  t h e  M C ' s .  By t h e  end of t h e  de s ign  phase i n  December 

1960, t h e  env is ioned  program had l i t e r a l l y  co l l ap sed ,  and t h e r e  was 

t a l k  of i t s  impending c a n c e l l a t i o n .  The funds au tho r i zed  under 

G D / P ' S  i n i t i a l  c o n t r a c t  had been spen t ;  a  hold-order  had been i m -  

posed on FY 1961 program a u t h o r i t y ;  and a  s u b s t a n t i a l  p o r t i o n  of 

t hose  funds had been reprogrammed t o  t h e  SERGEANT p r o j e c t .  

Development Approach 

(f) The development approach adopted a t  t h e  o u t s e t  of t h e  pro-  

gram was p r ed i ca t ed  on r e s u l t s  of t h e  f e a s i b i l i t y  s t u d i e s  which 

i nd i ca t ed  t h a t  t h e  system could be evolved "using advanced t e ch -  

n iques  which a r e  w i t h i n  t h e  s t a t e  of t h e  a r t  and r e q u i r e  no major 

t e c h n i c a l  breakthroughs t o  meet system requirements ."  A t  t h e  same 

t ime,  t h e  weight and space r educ t i on  of a l l  components was recog-  

n ized  a s  "a major problem t o  be overcome i n  developing t h e  MAULER 

system t o  comply w i th  t h e  requ i rements  f o r  Phase I a i r b o r n e  opera -  

It8 t i o n s .  Th is  e a r l y  assessment  of t h e  problem proved t o  be  a  

p r o p h e t i c  one indeed. Although t h e  MAULER was, o s t e n s i b l y ,  w i t h i n  

r each  of e x i s t i n g  technology, t h e  developer  even tua l l y  had t o  f a c e  

t h e  f a c t  t h a t  c r i t i c a l  requirements  i n  such a r e a s  a s  component 

packaging, launch environment,  r e l i a b i l i t y ,  and m a i n t a i n a b i l i t y ,  

were i n  t r u t h  "pushing t h e  s t a t e  of t h e  a r t . l t 9  Colonel  Dennis very 

a p t l y  de sc r i bed  t h e  magnitude of  t h e  packaging problem when he s a i d :  

"Actual ly  we a r e  e s s e n t i a l l y  compressing a  HAWK system i n t o  1130th 

of t h e  HAWK volume. , I  10 

8 M A U ~ ~ R  CWSP-2, ARGMA, 5 Aug 59, p .  15.  

9 ~ i n  o f  MAULER P r o j  S t a f f  Mtg, 3  Sep 64, p. 6 ,  a t chd  t o  MFR, 
COL B -  R. Luczak, MAULER PM, 10 Sep 64, sub j :  T r i p  Rept,  26 Aug - 
2 Sep 64. MPCF, Bx 13-410, RHA. 

'OE~AULER R e l i a b i l i t y  Presn  t o  DOD, 24 Jun 63, p .  2, a t chd  t o  
MFR, COL Norman T. Dennis,  MAULER PM, 26 Jun 63, sub j :  T r i p  Rept,  
Washington, D .  C . ,  24-25 Jun  63. F i l e  same. 



Ear ly  Waivers i n  Sys tem Requirements 

) The prel iminary design s t u d i e s  had been i n  progress  f o r  # 
l e s s  than 2  months when it  became apparent t h a t  a  waiver would be 

requi red  i n  t h e  M C ' S  .I1 The o r i g i n a l  MC's approved i n  Apr i l  1959 

had s p e c i f i e d  a  requirement t h a t  t h e  weapon system, wi th  m i s s i l e s ,  

be t r anspor t ab le  i n  Phase I a i rborne  opera t ions .  The weight 

l i m i t a t i o n s  imposed by t h i s  requirement were governed by the  pro- 

v i s i o n s  of AR 705-35 which s t a t e d  t h a t  t h e  C123B a i r c r a f t ,  wi th  a  

weight capac i ty  of 13,000 pounds, would be used i n  t he  a s s a u t t  

landing mode, and the  C130A a i r c r a f t ,  wi th  a  weight capac i ty  of 

30,600 pounds, would be used i n  t h e  a i r  de l ive ry  mode. The weight 

requirement f o r  a i r  de l ive ry  by C130A a i r c r a f t  presented no imme- 

d i a t e  problem, but  it was evident  t h a t  t he  weight of t h e  MAULER 

f i r e  u n i t  would exceed the  13,000-pound l i m i t a t i o n  f o r  t r anspor t  

by C123B a s s a u l t  a i r c r a f t .  I n  May 1960, t h e  AOMC Commander advised 

CONARC t h a t  the  MAULER f i r e  u n i t  (weapon pod and M113-type veh ic l e )  

wi th  4  m i s s i l e s  and 20 percent  f u e l  load would weigh about 18,400 

pounds. The a s s a u l t  mode, he s a i d ,  could be s a t i s f i e d  by landing 

the  system i n  two C123B a i r c r a f t  ( t h e  pod i n  one and t h e  veh ic l e  

i n  t h e  o t h e r ) ;  however, t h e  requirement f o r  immediate e f f e c t i v e  

employment would have t o  be waived, s i n c e  the  mating of the  

v e h i c l e  and weapon pod would take  between 10 and 30 minutes.  1 2  

yb) Rather than degrade t h e  MAULER system t o  s a t i s f y  t h e  

weight capac i ty  of t he  C123B a i r c r a f t ,  t he  Commanding General of 

CONARC recommended t o  OCRD t h a t  t he  weight l i m i t a t i o n  imposed f o r  

t he  a s s a u l t  landing mode be waived and t h a t  development of t he  

MAULER be continued i n  i t s  p re sen t  con£ i g u r a t  ion and weight.  

 or a complete summary of t he  o r i g i n a l  MC's, - s e e  above, 
pp. 26-28. 

121tr, CG, AOMC, t o  CG,  CONARC, 1 7  May 60, subj  : MAULER 
T r a n s p o r t a b i l i t y  Rqrmts. MPCF, Bx 14-256, RHA . 



While t h e  s p l i t - l o a d  de l ive ry  concept admit tedly would no t  s a t i s f y  

t h e  Phase I requirement f o r  immediate ope ra t i on ,  he po in ted  ou t  . 
t h a t  t h e  weapon pod could be operated away from t h e  v e h i c l e ,  thus 

a f fo rd ing  an immediate a i r  defense c a p a b i l i t y .  Moreover, t h e  

REDEYE a n t i a i r c r a f t  weapon, which would be ope ra t i ona l  we l l  before  

MAULER, could be brought i n  t o  f u r n i s h  in te r im a i r  defense u n t i l  
13 t h e  MAULER could be assembled. Pending Army S t a f f  a c t i o n  on 

CONARC'S recommended waiver,  A O X  i n s t r u c t e d  ARGMA t o  proceed wi th  

t h e  engineer ing  concept s t u d i e s  on the  b a s i s  of t h e  e x i s t i n g  sys-  
14 tern con f igu ra t i on  and weight .  Approval of t h e  proposed s p l i t -  

load concept f i n a l l y  came toward t h e  middle of 1961, and w i l l  be 

d i scussed  i n  t h e  next  chap te r .  For p re sen t  purposes ,  it  w i l l  

s u f f i c e  t o  n o t e  t h a t  t h e  a c t i o n  was followed by changes i n  t h e  

MAULER MC1s which added a  f i r m  requirement f o r  a  h e l i c o p t e r  l i f t  

c a p a b i l i t y ;  de l e t ed  t h e  parachute  d e l i v e r y  mode because of veh i c l e  

weight problems; and e s t a b l i s h e d  a  be l a t ed  requirement f o r  resupply 

of m i s s i l e s  by a i r  drop. 15 

4 The need f o r  y e t  a,nother waiver i n  t h e  o r i g i n a l  MC1s 

a rose  i n  September 1960, when ARCMA and GD/P encountered a  problem 

i n  meeting t h e  2-minute system warm-up t ime;  i . e . ,  warm up from 

cold  s t a r t  of r a d a r s ,  f i r e  c o n t r o l ,  e t c .  They advised CONARC t h a t  
W 

t h e  2-minute t ime would r e q u i r e  a  very comprehensive and expensive 

tube  development program, but t h a t  a  3-minute warm-up time would 

be f e a s i b l e  w i th  e x i s t i n g  vacuum tubes  and o the r  components. I n  

view of t h e  MAULER1s continuous ope ra t i on  and "shoot on t h e  move" 

c h a r a c t e r i s t i c s ,  coupled wi th  t h e  p o t e n t i a l  economy of t ime and 

131s t  Ind,  CG,  CONARC, t o  CG,  AOMC, 27 Jun  60, on L t r  c i t e d  
i n  f n  12,  & i n c l  t h e r e t o ,  L t r ,  CG, CONARC, t o  CRD, DA, 15 Jun  60, 
subj  : Waiver of W t  Lmtn Imposed by MC Is (MAULER) . MPCF, Bx 14- 
256, RHAo 

I 4 ~ t r ,  CG, AOMC, t o  ARGMA Comdr, 17 J u l  60, subj  : MAULER 
T r a n s p o r t a b i l i t y  Rqrmts . F i l e  same. 

15 
See below, pp. 129-32. - 
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money, CONARC concluded t h a t  a warm-up time no t  t o  exce,ed 3 minutes 

would be acceptab le .16  Following approval  by OCRD i n  November 

1960, t h e  Ordnance Technical  Committee formally amended t h e  spec i -  

f i c a t i o n  a s  fol lows:  "Equipment warm-up time, t iming de lays  and 

o the r  p r e - f i r i n g  ope ra t i on  func t ions  which may be necessary be fo re  

t h e  system can be considered ready t o  engage a t a r g e t  e f f e c t i v e l y  

from a ' co ld  s t a r t '  [should]  be a s  s h o r t  a s  f e a s i b l e  but w i l l  no t  

exceed t h r e e  minutes.  "I7 The a d d i t i o n a l  minute allowed by t h i s  

change might seem t r i v i a l  t o  t h e  l a y  r eade r ,  but  it was c r i t i c a l l y  

important t o  t h e  MAULER e l e c t r o n i c  engineers .  They were s t r e t c h i n g  

t h e  s t a t e  of t h e  a r t  t o  meet even t h e  3-minute warm-up t ime,  and i t  

appeared very l i k e l y  t h a t  t h e  requirement would have t o  be f u r t h e r  

re laxed  t o  5 minutes.  The need f o r  an ex tens ion  from 3 t o  5 

minutes was brought ou t  during t h e  Engineering Concept Review held 

i n  e a r l y  December 1960; however, CONARC l a t e r  nonconcurred i n  t h e  

a c t i o n  and the  item was de l e t ed  from the approved l i s t  of waived 

requirements .  
18 

'm 

Engineering Concept Review 

(d) The MAULER program passed i t s  f i r s t  major milestone on 

6-7 December 1960, when some 200 r e p r e s e n t a t i v e s  of i n t e r e s t e d  Army 

agencies  gathered a t  Redstone Arsenal ,  Alabama, f o r  t h e  Engineering 

1 6 ~ t r ,  ATDEV-4 400.114, CG,  CONARC, t o  CRD, DAY 16 Sep 60, 
sub j :  MAULER M C ' s .  MPCF, Bx 14-256, RHA. 

1 7 0 ~ ~ ~  37658, 28 Nov 60 (Read f o r  Record 26 J a n  61) , sub j  : 
GM Sys AD (MAULER) - S t a f f  Apprd Revis ion of M C ' s .  RSIC. 

- - 

18(1) Dra f t  OTC "Read f o r  Record" Act ion,  a tchd a s  i n c l  t o  
1st Ind,  ARGMA Comdr t o  CG,  AOMC, 30 Dec 60, on L t r ,  CofS, AOMC, 
t o  ARGMA Comdr, n .d . ,  sub j :  MAULER ECR "Read f o r  Record." (2)  
L t r ,  00/61S-1639, CofOrd t o  CG,  AOMC, 3 Apr 61, sub j :  GM Sys,  AD 
(MAULER), Sum of Rev - Engrg Concept of P r o j  DA-516-04-010, OMS 
Code 5210.12.117. (3) L t r ,  ARGMA Comdr t o  CG, CONARC, 3 J u l  61, 
sub j :  same. A l l  i n  MPCF, Bx 13-649, RHA. 



Concept Review (ECR) . l9 During t h a t  conference,  t h e  c h a r a c t e r  i s -  

t i c s  of t h e  system engineer ing concept were reviewed and compared 

t o  t h e  e x i s t i n g  M C ' S .  Although some des ign  changes could be 

expected a s  developmental work progressed,  it was determined t h a t  

t h e  system concept would meet a l l  of t h e  r equ i r ed  MC's wi th  ex- 

cep t ion  of t h e  one-man m i s s i l e  handl ing c a p a b i l i t y ;  t h e  a l t e r n a t e  

power source f o r  t h e  weapon pod; r ada r  performance under r a i n f a l l  

condi t ions ;  and low-speed t a r g e t  engagement. As noted above, t h e  

3-minute system warm-up time a l s o  f e l l  i n  t h i s  ca tegory ,  but  i t  

was l a t e r  de l e t ed  from t h e  o f f i c i a l  minutes of t h e  ECR. 

The d e s i r e d  m i s s i l e  weight of no more than 50 pounds and 

t h e  r equ i r ed  one-man handling c a p a b i l i t y  s p e c i f i e d  i n  t h e  o r i g i n a l  

MC's were s a c r i f i c e d  i n  o rde r  t o  g e t  a  h igher  k i l l  p r o b a b i l i t y ,  

heavier  warhead f o r  use aga ins t  b a l l i s t i c  m i s s i l e s .  The maximum 

des ign  weight of t h e  complete round of ammunition i n  i t s  c a n i s t e r  

was i n i t i a l l y  s e t  a t  131 pounds (111 f o r  t h e  m i s s i l e  and 20 f o r  

t h e  c a n i s t e r ) ,  but t h i s  was s ca l ed  up t o  140 pounds because of a  

change i n  s t r u c t u r e  of t h e  c a n i s t e r  wa l l s .  The con t r ac to r  hoped 

t o  reduce t h e  c a n i s t e r  weight by using a  l i g h t e r  ma te r i a l  such as  

f i b e r g l a s s .  
20 

The weapon pod power u n i t  p resen ted  two problems worthy 

of mention. F i r s t ,  t h e  requirement f o r  an a l t e r n a t e  power source 

had t o  be waived when it became apparent  t h a t  t h e  use of t h e  

v e h i c l e  f o r  t h i s  purpose would be u n s a t i s f a c t o r y .  Another problem 

concerned t h e  h igh  f u e l  consumption of t h e  proposed AiResearch 

gaso l ine  t u r b i n e  which had been s e l e c t e d  on t h e  b a s i s  of i t s  a v a i l -  

a b i l i t y ,  s i z e ,  weight,  performance, and minimum development c o s t .  

19MAuLER Chronology, 12 Oct 61, p.  B - 1 .  

20(1) OTCM 37907, 2  Nov 61, sub j :  GM Sys,  AD (MAULER) - Sum 
of Rev - Engrg Concept of P r o j  DA-516-04-010, OMS Code 5210.12.117. 
RSIC. (2) L t r ,  ARGMA Comdr t o  CG, CONARC, 3  J u l  61, sub j :  same. 
MPCF, Bx 13-649, RHA. (3) ~ o n v a i r / ~ o m o n a  TM 592-036, 15 Nov 60, 
pp. 1.1, 1 .2 .  



ARGMA and ERDL personnel  recommended t h a t  development of t h e  

AiResearch t u r b i n e  be cont inued f o r  t h e  engineer ing  model, and 

t h a t  a p a r a l l e l  program be i n i t i a t e d  t o  provide an improved 

r egene ra t i ve  o r  r ecupe ra t i ve  t u r b i n e  capable  of meeting both t h e  

t echn ica l  and l o g i s t i c  requirements  of t h e  weapon system. 
2 1 

(6 While recognizing t h a t  t h e  r ada r  range performance would 

be degraded under t h e  extreme r a i n f a l l  condi t ions  s t a t e d  i n  AR 

705-15, CONARC was r e l u c t a n t  t o  accept  t h i s  a s  a bona f i d e  reason 

f o r  waiver .  The problem t o  be solved i n  t h e  course  of development 

concerned t h e  a t t e n u a t i o n  of r a d i o  frequency (RF) energy by r a i n ,  

fog,  and c louds .  An e a r l y  t h e o r e t i c a l  s tudy done a t  ARGMA revea led  

t h a t  t h e  e f f e c t i v e  range performance of t h e  t r acke r - i l l umina to r  

r a d a r  would be reduced from 13.3 k i lometers  (13,300 meters) under 

moderate r a i n f a l l  condi t ions  (12 inches i n  12 hours) t o  2.3 k i l -  

ometers (2,300 meters) under i n t ense  r a i n f a l l  (2 inches i n  5 

minutes) . 2 2 

Yet another  complex problem t o  be reso lved  concerned t h e  

system performance i n  low-speed t a r g e t  engagement. A t  t h e  time of 

t h e  ECR, i t  was concluded t h a t  a l ow-a l t i t ude  c ros s ing  j e t  w i th  a 

r a d i a l  speed under 60 knots  probably would n o t  be engageable by a 

s i n g l e  MAULER f i r e  u n i t .  S tud i e s  of t h i s  problem would be con- 

t inued . 2 3 

(U) A s  can be seen i n  t h e  accompanying i l l u s t r a t i o n ,  t h e  

21(1) OTCM 37907, 2 Nov 61. RSIC. (2) TT, CofOrd t o  CG,  AOMC, 
1 Dec 60. (3) L t r ,  ARGMA Comdr t o  CofOrd, 13 J a n  61, sub j :  MAULER 
Power Supply Study. Both i n  MPCF, Bx 13-649, RHA. 

22(1) Dra f t  OTC "Read f o r  Record" Act ion,  a tchd  a s  i n c l  t o  
1st Ind, ARGMA Comdr t o  CG,  AOMC, 30 Dec 60, on L t r ,  CofS, AOMC, 
t o  ARGMA Comdr, n .d . ,  sub j :  MAULER ECR "Read f o r  Record." (2)  
L t r ,  ARGMA Comdr t o  CG,  CONARC, 3 J u l  61, sub j :  GM Sys,  AD (MAULER), 
Sum of Rev - Engrg Concept of P r o j  DA-516-04-010, OMS Code 5210.12. 
117. Both i n  MPCF, Bx 13-649, RHA. (3) OTCM 37907, 2 Nov 61. RSIC. 





b a s i c  con£ i g u r a t  ion o f  t h e  MAULER e n g i n e e r i n g  des  ign was s t r i k i n g l y  

s i m i l a r  t o  t h a t  of t h e  sys tem o r i g i n a l l y  proposed by Convair  i n  

December 1958. The weapon system shown h e r e  r e p r e s e n t e d  t h e  e x t e n t  

of t h e  p r e l i m i n a r y  d e s i g n  e f f o r t ,  o f f i c i a l  guidance f o r  t h e  d e s i g n  

o f  ground suppor t  equipment having been de layed .  CONARC-approved 

maintenance and l o g i s t i c  concep t s  had been i n  t h e  hands of OCRD 

s i n c e  A p r i l  1960; however, f i n a l  a c t i o n  was n o t  for thcoming u n t i l  

~ e ~ t e m b e r ~ ~  and development a u t h o r i t y  s t i l l  had n o t  been r e l e a s e d  
2 5 a t  t h e  t ime of  t h e  ECR i n  December. During t h e  review,  it was 

announced t h a t  t h e  program was on a schedu le  which would permi t  an 

R&D r e l e a s e  t o  i n d u s t r i a l  by t h e  end of CY 1 9 6 2 . ~ ~  But t h a t  t a r g e t  

d a t e ,  a s  w e l l  a s  t h e  OSRD of J u l y  1964, h inged on t h e  p r o v i s i o n  of 

adequa te  FY 1961 RDTE funds  and t h e  e a r l y  r e c e i p t  of guidance and 

a u t h o r i t y  t o  proceed w i t h  t h e  d e s i g n  of ground s u p p o r t  equipment. 

Piecemeal  Funding and Program S t r e t c h o u t  

#) N e i t h e r  of t h e  aforement ioned c o n d i t i o n s  was met. I n  f a c t ,  

t h e  program was a l r e a d y  i n  f i n a n c i a l  t r o u b l e  a s  e a r l y  a s  August 

1960. The FY 1961 RDTE guidance f e l l  below t h e  r e q u i r e d  l e v e l  and,  

i n  t h e  p r o c e s s  of c o n s i d e r i n g  a l t e r n a t i v e s  f o r  a s c h e d u l e  s t r e t c h o u t ,  

t h e r e  was some t a l k  of c a n c e l l i n g  t h e  p r o j e c t .  27 I n s t e a d  of t h e  

$27.3 m i l l i o n  needed f o r  t h e  programmed e f f o r t  i n  FY 1961, t h e  RDTE 

guidance f o r  t h a t  y e a r  was $20.7 m i l l i o n ;  and t h e  i n d i c a t e d  guidance 

2 4 ~ F ,  CRD, DA, t o  CofOrd, 6 Sep 60,  s u b j :  MAULER Org & Log 
Concept. C i t e d  i n  OTCM 37584, 10 Nov 60. RSIC. 

2 5 
(1) L t r ,  CG,  AOMC, t o  CofOrd, 21 Oct 60, s u b j :  MAULER S p t  

Pods. MPCF, Bx 14-256, RHA. (2) Rept ,  MAULER Wpn Sys ECR - Areas 
f o r  F u r t h e r  Ac t ion ,  a t c h d  t o  L t r ,  CG,  AOMC, t o  ARGMA Comdr, e t  a l . ,  
9 Dec 60, s u b j :  MAULER Wpn Sys ECR. MPCF, Bx 13-649, RHA. 

2 6 0 T ~ ~  37907, 2 Nov 61. RSIC. 
27 

To compound t h e  problem, someone l e a k e d  t h i s  in fo rmat ion  t o  
Convair  o f f i c i a l s  who immediately q u e s t i o n e d  t h e  Government's i n -  
t e n t i o n  t o  pursue  t h e  program. J o u r n a l  En t ry ,  COL S.  C .  Holmes, 
5 Aug 60, s u b j  : T e l  C a l l  f r  COL Hi rshorn .  



f o r  FY 1962 f e l l  even s h o r t e r  of t h e  p r o j e c t e d  level-$22.3 m i l l i o n  

ve r su s  $34.1 m i l l i o n .  Following a reexaminat ion of t h e  program 

requirements  on t h e  b a s i s  of t h e s e  f i g u r e s ,  AOMC p r e sen t ed  t h e  

Chief of  Ordnance w i th  t h r e e  p o s s i b l e  a l t e r n a t i v e s :  

1. Attempt t o  o b t a i n  money from o t h e r  sources  ( such  a s  t h e  
Navy, Marine Corps,  and NATO) t o  p rov ide  t h e  a d d i t i o n a l  funds 
necessa ry  f o r  t h e  c u r r e n t  $108.2-mil l ion,  4-year program. 

2 -  Defer  t h e  J u l y  1964 r e a d i n e s s  d a t e  by 1 yea r ,  which would 
r e s u l t  i n  a 5-year ,  $109.3-mil l ion program. 

3.  Defer t h e  J u l y  1964 r e a d i n e s s  d a t e  by 2 y e a r s ,  r e s u l t i n g  
i n  a 6 -year ,  $124.5-mil l ion program. 

&) AOMC cons idered  t h e  l a t t e r  program t o  be  t h e  l e a s t  

a ccep t ab l e ,  because t h e  c a p a b i l i t i e s  c u r r e n t l y  s p e c i f i e d  f o r  t h e  

MAULER were p r e d i c a t e d  on 1964 usage and n o t  n e c e s s a r i l y  t h e  

a n t i c i p a t e d  requirements  of t h e  1967 t ime frame. I f  a d d i t i o n a l  

FY 1961 funds could no t  be  ob t a ined  t o  meet requ i rements  f o r  t h e  

c u r r e n t  4-year p l an ,  t h e  5-year p l an  w i t h  an OSRD of J u l y  1965 

would be t h e  on ly  l o g i c a l  cho ice .  Based on t h e  $20.7 m i l l i o n  RDTE 

guidance f o r  FY 1961, and t h e  normal c o s t  i n c r e a s e  r e s u l t i n g  from 

t h e  1-year  s t r e t c h o u t ,  t h i s  a l t e r n a t e  program was cos t ed  a t  $109.3 

m i l l i o n  f o r  t h e  FY 1960-65 pe r i od .  The Deputy commanding General  

of AOMC emphasized, however, t h a t  t h i s  e s t i m a t e  d i d  n o t  i nc lude  

t h e  c o s t  of c e r t a i n  items of ground suppor t  and a n c i l l a r y  equip-  

ment, formal requ i rements  f o r  which were y e t  t o  be e s t a b l i s h e d .  

I n  t h e  even t  of  any r educ t i on  i n  t h e  c u r r e n t  FY 1961 guidance,  he 

recommended t h a t  t h e  MAULER program be te rmina ted  and t h e  recovered  

funds a p p l i e d  t o  meet money s h o r t a g e s  i n  o t h e r  m i s s i l e  programs. 
2 8 

(U) Having determined t h a t  no immediate f i n a n c i a l  he lp  could 

be expected from o u t s i d e  sou rce s , 29  t h e  Chief of Ordnance, i n  l a t e  

2 8 ~ t r ,  DCG, AOMC, t o  CofOrd, 19 Aug 60, s u b j :  The MAULER 
Program. MPCF, Bx 14-256, RHA. 

29 
For d e t a i l s  r e l a t i n g  t o  t h e  outcome of n e g o t i a t i o n s  w i t h  

t h e  Navy, Marine Corps,  and NATO, see above, pp.  89-96. 



August, recommended t o  OCRD t h a t  t h e  MAULER program be r e o r i e n t e d  

along t h e  l i n e s  of AOMC's 5-year p lan .  30 Inac t ion  on OCRD's p a r t  

l e f t  t h e  program i n  a h igh ly  unce r t a in  s t a t e  throughout t h e  next  

4 months. I n  t h e  absence of f i rm  guidance on which program p l an  

t o  pursue, AOMC, i n  mid-November 1960, broke o f f  c o n t r a c t  nego t i -  

a t i o n s  w i t h  Convair and placed a hold order  on f u r t h e r  o b l i g a t i o n s  

f o r  t h e  MAULER system. 3 1 

(U) I n  December, while t he  f u t u r e  of t h e  p r o j e c t  was s t i l l  

being debated, AOMC reprogrammed $737,000 of t h e  $20.7 m i l l i o n  

RDTE program t o  t h e  SERGEANT p r o j e c t .  32 Then, on 30 December, 

j u s t  a s  t h e  R&D c o n t r a c t  was running o u t ,  t h e  Deputy Chief of 

S t a f f  f o r  L o g i s t i c s  (DCSLOG) au thor ized  AOMC t o  award Convair a 

l e t t e r  c o n t r a c t  f o r  t h e  con t inua t ion  of MAULER development, wi th  

t h e  r e s t r i c t i o n  t h a t  t h e  c o s t  incur red  i n  any 1 month was no t  t o  

exceed $2 m i l l i o n .  The l e t t e r  agreement was t o  be d e f i n i t i z e d  

180 days from t h e  d a t e  of execut ion a t  an es t imated  c o s t  of $12 

m i l  1 ion.  3 3 

(U) The r e s t r i c t i o n  imposed on monthly o b l i g a t i o n s  under t h e  

l e t t e r  o rde r  was l i f t e d  i n  l a t e  February 1961. But it was no t  

u n t i l  t h e  f o u r t h  q u a r t e r  of FY 1961 t h a t  OCRD rendered a f i n a l  

dec i s ion  on t h e  f u t u r e  course  of t h e  program. Based on guidance 

from Army S t a f f ,  AOMC placed t h e  program on t h e  5-year schedule  

( s e e  Chart  6) and supplemented t h e  R&D c o n t r a c t  f o r  3 a d d i t i o n a l  

months, i nc reas ing  t h e  t o t a l  va lue  of t h e  FY 1961 supplement t o  

3 0 M A ~ ~ ~ ~  Chronology, 12 Oct 61, p.  B - 1 .  
3 1 

(1) Jou rna l  Entry,  Chf, ARGMA Con Ofc, 15 Nov 60. (2)  ME'R, 
Fred B .  Stevenson, Dep Chf, AD Sys (Low A l t )  Div, Indus Ops, 15 
Nov 60, subj :  Hold Order on MAULER. 

3h~ ,  Lewis L. Gober, Act MAULER F'M, 17 Sep 62, sub j :  MAULER 
Program H i s t .  MPCF, Bx 13-410, RHA. 

3 3 ~ ~  ORDXR-IH-1826, ARGMA Comdr t o  CO, LAOD, 30 Dec 60. MPCF, 
Bx 13-649, RHA. 



$18.27 m i l l i o n .  S ince  $737,000 of t h e  $20.7 m i l l i o n  RDTE program 

had been l o s t  t o  t h e  SERGEANT p r o j e c t ,  t h i s  l e f t  AOMC on ly  $1.7 

m i l l i o n  f o r  a l l  o t h e r  program t a s k s ,  i nc lud ing  in-house suppor t .  3 4 

(U) While t h e  p r o j e c t  s t a f f  a t  AmC thus  prepared  f o r  a r e -  

p e a t  performance of  t h e  funding wrangle  f o r  FY 1962, Convair  (GD/P) 

proceeded w i t h  t h e  component des ign  and development t e s t  phase of  

t h e  program. 

34 
(1) MFR, Lewis L. Gober, A c t  MAULER PM, 17 Sep 62, sub j :  

MAULER Program H i s t .  MPCF, Bx 13-410, RHA. (2 )  Add t o  MAULER 
TDP, 10 Dec 65, pp. 11-12. 
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CHAPTER V 

61 THE BREADBOARD MODEL WEAPON SYSTEM (U) 

(@ Designed t o  meet a  unique s e t  of  deployment c i rcumstances,  

t h e  MAULER presented a  s i n g u l a r  cha l lenge .  Using s t a t e - o f - t h e - a r t  

hardware and s t r a igh t fo rward  engineer ing  methodology, AOMC and GD/P 

proposed t o  p l ace  i n  t h e  hands of t roops  by J u l y  1965 a  mobile, 

completely automatic ,  f a s t - r e a c t i n g  guided m i s s i l e  system f o r  de- 

f ense  a g a i n s t  h igh  performance, l ow-a l t i t ude  a i r c r a f t  and s h o r t -  

range m i s s i l e s  and rocke t s .  I n  gene ra l ,  t h e  approved MAULER 

engineer ing  concept cons i s t ed  of a  l i g h t l y  armored, f u l l y  t racked  

XM-546 v e h i c l e  w i th  an e s p e c i a l l y  t a i l o r e d  welded h u l l ,  and a  

weapon pod con ta in ing  t h e  f i r e  c o n t r o l  system and a  r ack  wi th  12 

m i s s  i l e s  and con ta ine r s  which doubled a s  sh ipping  con ta ine r s  and 

launchers .  A d r i v e r  f o r  t h e  v e h i c l e  and an ope ra to r  f o r  t h e  

weapon pod comprised t h e  b a s i c  crew, bu t  space was provided i n  t h e  

pod f o r  a  t h i r d  man who might be a  p la toon  commander o r  a  r e l i e f  

ope ra to r .  Aside from t h e  u s e f u l  func t ions  t h e  t h i r d  man could 

perform, h i s  presence was c a l c u l a t e d  t o  r e l i e v e  t h e  mental 

t ens ions  of t h e  primary ope ra to r .  To enable  t he se  men t o  perform 

s k i l l e d ,  d e c i s i v e  ope ra t i ons  i n  c l o s e  confinement, under t h e  con- 

t inuous phys ica l  and emotional s t r e s s e s  imposed by both  system and 

b a t t l e f i e l d  environments, it was e s s e n t i a l  t h a t  t h e  MAULER meet 

s t r i n g e n t  r e l i a b i l i t y  requirements .  It would have t o  be  s a f e  and 

comfortable ,  and a t  t h e  same time be  h igh ly  e f f e c t i v e  i n  a l l  

ope ra t i ona l  s i t u a t i o n s ,  i n  a l l  phys i ca l  environments.  
1 

(U) The breadboard model weapon system took shape during t h e  

i n i t i a l  phase of t h e  b a s i c  engineer ing  des ign  e f f o r t  which began 

1 
Convair/Pomona TM 592-034, MAULER Wpn Sys Tech Desc r ip t i on ,  

15  NOV 60, pp. 1.1 - 1.6, 6.1 - 6.3. 



i n  t h e  f a l l  of 1960 and cont inued through 1961. Ear ly  i n  t h a t  

per iod ,  primary a t t e n t i o n  was focused on t h e  fabr ic&ion  and t e s t  

of breadboard components and subsystem mockups t o  o b t a i n  t h e  

necessary d a t a  f o r  e s t a b l i s h i n g  f i rm  des ign  parameters .  The r e -  

s u l t s  of t h e  experimental  Launch B la s t  Simulator  t e s t s  w e r z  r e l ayed  

on a continuous b a s i s  t o  a l l  members of t h e  development team f o r  

a p p l i c a t i o n  t o  t h e  system design.  A s  t h e s e  f i r i n g s  progressed  and 

t h e  des ign  parameters  became f i rm,  t h e  va r ious  c o n t r a c t o r s  began 

a s e r i e s  of l abo ra to ry  t e s t s  t o  demonstrate t h e  o p e r a t i o n a l  capa- 

b i l i t i e s  of p a r t i c u l a r  subsystems and t h e i r  c o m p a t i b i l i t y  w i t h  

i n t e r f a c e d  u n i t s .  Concurrent ly  wi th  t he se  experimental  a c t i v i t i e s ,  

GD/P engaged a group of e n l i s t e d  men i n  an agg re s s ive  human f a c t o r s  

engineer ing  t e s t  program, and t h e  v e h i c l e  developers  completed a 

s e r i e s  of t r a n s p o r t  mode t e s t s  t o  provide t h e  necessary  d a t a  f o r  

de s ign  of t h e  XM-546 v e h i c l e .  

The Launch B l a s t  Simulator  Tes t  Program 

(II The purpose of t h e  Launch B l a s t  Simulator  (LBS) t e s t  

program was t o  r e c o n c i l e  t h e  d i f f e r e n c e  between t h e o r e t i c a l  and 

a c t u a l  performance, and t o  provide  t h e  environmental and b l a s t  

d a t a  r equ i r ed  f o r  component design.  T h e o r e t i c a l  thermodynamic 

and dynamic a n a l y t i c a l  approximations had been e s t a b l i s h e d  i n  a 

s e r i e s  of one- ten th  s c a l e  model t e s t s  conducted a t  GD/P 'S  Cold 
2 

A i r  J e t  F a c i l i t y .  Based on t h e  d a t a  c o l l e c t e d  i n  t h e s e  t e s t s ,  

GD/P and i t s  subcont rac tors  f a b r i c a t e d  t h e  LBS t e s t  hardware 

which included f u l l - s c a l e  mockup-type weapon pods w i t h  a mu l t i p l e -  

c e l l  c a n i s t e r  rack ,  dummy rada r  antennae,  and ZUNI rocke t  motors 

assembled w i t h  o t h e r  hardware t o  approximate t h e  genera l  conf ig-  d 

u r a t i o n  expected of t h e  MAULER m i s s i l e .  

'GD/P Rept CR-830-152-003, Feb 1962, sub j :  MAULER Wpn Sys Dev 
T e s t  Program Plng Docu, p .  68. MPCF, Bx 14-424, RHA. 



3 4 The ZUNI  r ocke t  motor, whose t h r u s t  was about two- th i rds  ,, 
t h a t  of t h e  MAULER motor, was s e l e c t e d  f o r  t h e s e  i n i t i a l  expe r i -  

mental f i r i n g s  on t h e  b a s i s  of i t s  a v a i l a b i l i t y  a s  a product ion 

motor t o  reasonably approximate t he  b l a s t  c h a r a c t e r i s t i c s  expected 

of t h e  motor being developed by t h e  Grand Cen t r a l  Rocket Company. 

The b l a s t  d a t a  provided by t h e s e  LBS f i r i n g s  would enable  t h e  

e a r l y  d e f i n i t i o n  of component des ign  which would l a t e r  be  confirmed 

by a follow-on s e r i e s  of Launch Tes t  Vehicle  f i r i n g s  us ings the  
4 %,, 

a c t u a l  MAULER motor. 

4 I n  t h e  course  of t h e  LBS t e s t  program, 30 m i s s i l e s  of t h e  

b a l l a s t e d  Z U N I  r ocke t  con f igu ra t i on  were i n s t a l l e d  i n  foam-lined 

c a n i s t e r s  and f i r e d  a t  p r e - s e t  launch angles  w i th  t h e  fol lowing 

o v e r a l l  ob j ec t i ves :  5 

1. To o b t a i n  launch b l a s t  environmental d a t a  a s  r e l a t e d  t o  
s a f e t y  of personnel  i n  and near  t h e  weapon pod. 

2. To v a l i d a t e  assumptions of and/or  t o  d e f i n e  s t r u c t u r a l  
loads imposed by m i s s i l e  launching on t h e  hardware l oca t ed  on t h e  
weapon pod i n  t h e  immediate v i c i n i t y  of t h e  rocke t  b l a s t .  

3. TO determine t h e  e f f e c t  of launch b l a s t  on t h e  f i r e  m i s -  
s i l e  c a n i s t e r ,  ad j acen t  c a n i s t e r s ,  and t h e  c a n i s t e r  r a c k  assembly. 

3 
An unguided Navy rocke t  used i n  bo th  a i r - t o - s u r f a c e  and a i r -  

t o - a i r  ope ra t i ons ,  t h e  Z U N I  was developed by t h e  Naval Ordnance 
Tes t  S t a t i o n  f o r  t h e  Bureau of Ordnance and produced by t h e  Hunter- 
Douglas Div is ion  of Bridgeport  Brass  Company a t  a u n i t  cosLaof $150. 
Like t h e  MAULER, t h e  s o l i d - p r o p e l l a n t  Z U N I  r ocke t  was launched from 
a d i sposab le  c a n i s t e r  which a l s o  served a s  a sh ipping  c o n t a i n e r .  
It was 9.2 f e e t  long and 5 inches i n  d iameter ,  w i t h  a g ros s  weight 
of 107 pounds. F rede r i ck  I. Ordway, 111, & Ronald C .  Wakeford, 
I n t e r n a t i o n a l  M i s s i l e  and Spacecraf t  Guide (McGraw-Hill Book Co., 
New York, 1960) , pp . uSA/30-31. 

4(1) PSAC MAULER Program S t a t u s  Rept,  14 May 63, pp. 3-5. 
MPCF, Bx 13-410, RHA. (2) GD/P Rept CR-830-152-003, Feb 1962, 9. 
c i t . ,  pp. 77-78. MPCF, Bx 14-424, RHA. - 

5 
(1) - Ib id . ,  p. 78. (2)  F ive  a d d i t i o n a l  LBS rounds were r e -  

served f o r  f u t u r e  range ins t rumenta t ion  use and a s  backup rounds 
f o r  t h e  Launch Tes t  Vehicle  program. MAULER Prog Rept,  Aug 1961, 
p .  1. 
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4. To o b t a i n  environmental  d a t a  r e q u i r e d  f o r  component 
d e s  ign . 
The GD/P t e s t  crew f i r e d  t h e  f i r s t  round (LBS-1) a t  t h e  nearby 

Naval Ordnance T e s t  S t a t i o n  on 16 September 1960, t h e n  moved t o  

t h e  White  Sands M i s s i l e  Range (WSMR) where t h e  remaining 29 rounds 

were  t e s t  f i r e d  between 1 2  October 1960 and 22 September 1961. 
6  

((I One of t h e  most d i f f i c u l t  problems f a c i n g  t h e  development 

c o n t r a c t o r  concerned t h e  d e s i g n  of a c a n i s t e r  t h a t  would meet t h e  

weight  requ i rement  and,  a t  t h e  same t ime,  w i t h s t a n d  t h e  b l h t  

e f f e c t s  of t h e  r o c k e t  motor w i t h o u t  a p p r e c i a b l e  d i s t o r t i o n  o r  

bu lg ing .  Though removed from t h e  r a c k  assembly and d i s c a r d e d  

a f t e r  a m i s s i l e  f i r i n g ,  t h e  c a n i s t e r  would have t o  be  s t r u c t u r a l l y  

s t r o n g  enough t o  p r e c l u d e  d i s t o r t i o n  and consequent  damage t o ,  o r  

i n t e r f e r e n c e  w i t h ,  t h e  l i v e  m i s s i l e s  i n  a d j a c e n t  c a n i s t e r s .  Mem- 

b e r s  of t h e  t e s t  crew addressed  themselves  t o  t h i s  problem i n  t h e  

f i r s t  f o u r  LBS f i r i n g s  completed i n  e a r l y  November 1960. They 

e v a l u a t e d  mockups of t h e  heavy-wall  c a n i s t e r  i n  two of t h e  f i r i n g s  

(LBS-2 and -4) and t h e  l i g h t - w a l l  t y p e  i n  t h e  o t h e r  two (LBS-1 and 

-3) . Although a l l  f o u r  of t h e  c a n i s t e r s  s u s t a i n e d  v a r y i n g  degrees  

of d i s t o r t i o n  and c o n s i d e r a b l e  s ty rofoam e r o s i o n  ( s e e  photographs  

of LBS-3), t h e  l i g h t - w a l l  d e s i g n  was s e l e c t e d  f o r  u s e  i n  t h e  r e -  

mainder of t h e  LBS program. 7  

(1) The n e x t  two LBS rounds were f i r e d  from t h e  8-1 mockup 

c a n i s t e r  r a c k  removed from t h e  pod and mounted on t h e  l a u n c h  pad.  

During t h e  p e r i o d  31 January t o  m i d J u n e  1961, t h e  t e s t  crew 

e v a l u a t e d  t h e  B-1 pod ( a  s t e e l  mockup s i m u l a t i n g  o n l y  t h a t  p o r t i o n  

of t h e  pod assembly from t h e  t u r n t a b l e  and above) i n  a  v a r i e t y  of 

- 

6(1) WSMR MAULER Actv Rept ,  a t c h d  t o  L t r ,  CG, WSMR, t o  ARGMA 
Comdr, 30 Mar 61,  s u b j :  L t r  o f  Xmit l .  MPCF, Bx 13-649, RHA. (2) 
~ o n v a i r / ~ o m o n a  TM-830-11, MAULER LBS Program F i r i n g  Repts ,  16 Sep 
60 - 22 Sep 61.  MPCF, Bx 14-424, RHA. 

7 ~ b i d . ,  pp. 11.1 - 11.18. 



PRE-FIRING AND POST-FIRING REAR VIEW OF THE LBS-3 FIBERG 
COATED, PRE-FOAMED, LIGHT -WALL, OPEN-ENDED CANISTER, AT 
1 Nov 60-About 50% of t h e  foam was e j e c t e d  dur ing  launc 
t h e  rocke t  p r e s su re  a t  f i r i n g  d i s t o r t e d  t h e  c a n i s t e r  a s  
i n  t h e  bottom photograph. ( I n  an e a r l i e r  t e s t  of t h e  l i  
wa l l  design-LBS-1, 16 Sep 60-the c a n i s t e r  rup tured  a10 
of t h e  two spot-welded seams, w i th  r e s u l t a n t  l o s s  of a l l  
foam l i n i n g ,  and t h e  f o r c e  of t h e  b l a s t  broke t h e  2 x 31 
inch s t r a p  i r o n  which r e s t r a i n e d  t h e  c a n i s t e r  a t  t h e  a f t  

lLAS S  
W SMR 
:h an 
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t h e  
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: end 



LBS-24, 26 May 61 (top)-Test set-up of B - 1  pod assembly, 
new acqu i s i t ion  radar design and I R  rece iver ,  and new arrange- 
ment of T-I radar  assembly. 

LBS-25, 2 Jun 61 (bottom)-Post-firing view of B-1  rack 
wi th  dummy IFF antenna v i s i b l e  in  upper r i g h t  corner.  Front 
end of f i r i n g  c a n i s t e r  badly damaged and most of styrofoam 
l o s t ;  f r o n t  of adjacent  dummy round c a n i s t e r  opened by b l a s t .  



t e s t  se t -ups  t o  determine t h e  b l a s t  e f f e c t  on t h e  pod, ad j acen t  

dummy m i s s i l e s  and nose covers ,  dummy r a d a r s  and IFF antenna,  and 

d i f f e r e n t  types  of p a i n t  and hardware samples. These f i r i n g s  

(LBS rounds 7-26), t oge the r  w i th  concur ren t  l abo ra to ry  t e s t s ,  

culminated i n  a number of des ign  changes and improvements, n o t  

t h e  l e a s t  of which were a new th ick-wal l  f i b e r g l a s s  nose cover ,  

a f l a t - a r r a y  a c q u i s i t i o n  r ada r ,  and a new t r a c k e r - i l l u m i n a t o r  

(T-I) r a d a r  des ign  wi th  t h e  15-inch r e c e i v i n g  antenna mounted 
'p 

below r a t h e r  than above t h e  30-inch t r a n s m i t t i n g  antenna ( s e e  

accompanying photographs of LBS-24 and -25) . 8 

(Cj I n  m i d J u n e  1961, GD/P shipped t h e  f i r s t  D-2 pod and XM- 

546 v e h i c l e  ( l e s s  engine and t ransmission)  t o  WSMR f o r  use i n  t h e  

l a s t  f ou r  LBS f i r i n g s  and t h e  follow-on Launch T e s t  Vehic le  pro- 

gram. For t he se  f i r i n g s ,  t h e  MAULER t e s t  crew moved from t h e  

Army Launching Area #2 (AM-2) t o  t h e  Small Missile Range, where 

a s p e c i a l  Tracking T e s t  Vehic le  (TTV) f i r i n g  was conducted i n  

l a t e  June  t o  eva lua t e  camera ins t rumenta t ion .  9 

4) I n  t h e  J u l y  1961 progress  r e p o r t  ( d i s t r i b u t e d  t o  h w e r  

headquar te rs  and use r  agenc i e s ) ,  t h e  MAULER p r o j e c t  s t a f f  a t  ARGMA 

descr ibed  t h e  r e s u l t s  of  t h e  f i r s t  t h r e e  f i r i n g s  from t h e  D-2 pod 

and XM-546 v e h i c l e  (LBS-27, -28, and -29) a s  fol lows:  " A l l  f i r -  

ings were succes s fu l ;  no damage t o  t h e  pod o r  v e h i c l e  was expe r i -  

enced and t h e r e  was no abnormal damage t o  t h e  c a n i s t e r s . "  To t h e  

e x t e n t  t h a t  t h e s e t e s t s  provided va luab le  b l a s t  e f f e c t s  d a t a ,  they 

' lb id . ,  pp. 11.25 - 11.119. 
9 

(1) The m i s s i l e  used i n  t h i s  s p e c i a l  t e s t  was one of t h e  
f i v e  r e s e r v e  LBS-type rounds. GD/P TM-330-31A, 7 Nov 62, MAULER 
TTV Sp F i r i n g  T e s t s ,  p.  1. MPCF, Bx 14-424, RHA. (2) It had been 
assumed t h a t  t h e  e x i s t i n g  Small M i s s i l e  Range f a c i l i t y  would be  
adequate  f o r  both t h e  R&D and engineer ing  t e s t  program; however, 
a c l o s e r  s tudy  of t h e  d a t a  requirements  r evea l ed  t h a t  new test  
f a c i l i t i e s  would have t o  be  con'structed f o r  adequate  suppor t  of 
t h e  Guidance T e s t  Vehic le  f i r i n g s .  - See below, pp. 151-52. 



were indeed succes s fu l ;  bu t  t h e  r e s t  of t h e  analogy was n o t  borne 

out  by t h e  c o n t r a c t o r ' s  t e s t  r e p o r t s .  On t h e  con t r a ry ,  t h e  r e -  

s u l t s  of t hese  t h r e e  J u l y  f i r i n g s  and t h e  l a s t  LBS t e s t  i n  Septem- 

be r  1961 c l e a r l y  i nd ica t ed  a  cont inuing s t r u c t u r a l  problem w i t h  

t h e  c a n i s t e r ,  s i g n i f i c a n t  b l a s t  damage t o  exposed su r f aces ,  and a  

p o t e n t i a l l y  s e r i o u s  human engineering problem a r i s i n g  from t h e  

c o l l e c t i o n  of smoke i n  t h e  d r i v e r  and ope ra to r  compartments. 

& I n  t h e  LBS-27 t e s t  f i r i n g ,  f o r  example, t h e  c a n i s t e r ' s  

r e a r  cover blew ou t  s a t i s f a c t o r i l y ,  but  it s p l i t  from f r o n t  t o  

r e a r  because of a  weld f a i l u r e ,  and depos i ted  a  l a r g e  amount of 
3 

caked styrofoam on t h e  lower p a r t  of t h e  t u r r e t  compartment which 

was dented from t h e  rocket  b l a s t .  Other s i g n i f i c a n t  p o s t - f i r i n g  

observa t ions  showed two pod mounting s tuds  separa ted  from t h e  

v e h i c l e  because of a  weld f a i l u r e ;  dummy c a n i s t e r s  on two c e l l s  

separa ted  from t h e  rack;  p a i n t  damage on exposed su r f aces  of 

wooden c a n i s t e r s ;  and t h e  d r i v e r ,  engine, and ope ra to r  compart- 

ments f i l l e d  wi th  smoke. 10 

9'. (h Simi lar  condi t ions  were noted i n  t h e  o the r  t h r e e  f i  m g s .  

The f i r i n g  c a n i s t e r  i n  one t e s t  was deformed inward from f r o n t  t o  

r e a r ;  i n  another ,  it expanded and made con tac t  w i th  ad jacent  can i s -  

t e r s  and t h e  T-I antenna mount; and i n  t h e  l a s t  t e s t ,  it was de- 

formed about 314-inch outward on t h r e e  s i d e s .  P a i n t  e ros ion  from 

t h e  rocket  b l a s t  was observed on exposed su r f aces  of t h e  D-2 pod 

and v e h i c l e ;  foam from t h e  f i r i n g  c a n i s t e r  caused severe  p a i n t  

chipping on t h e  lower s i d e  of t h e  a c q u i s i t i o n  antenna; t h e  cover 

of t h e  dummy T-I r e c e i v e r  antenna sus t a ined  a  l a r g e  t r i a n g u l a r  

t e a r ;  and excess ive  smoke c o l l e c t e d  i n  t h e  d r i v e r  and engine com- 
11 

partments .  Such were t h e  problems r e q u i r i n g  a  s o l u t i o n  i n  t h e  

upcoming Launch Tes t  Vehicle  and Control  Tes t  Vehicle  programs. 

1 0 ~ o n v a i r / ~ o m o n a  TM-830-11, 9. G., pp. 1.27, 11.124. 

I11bid., pp. 1.28, 11.136 - 11.142. -- Also s e e  App. I. 



Changes i n  System Transport  Requirements 

(I) The XM-546 v e h i c l e  h u l l  and D-2 pod assembly d e l i v e r e d  

t o  WSMR i n  June  1961 had been designed and f a b r i c a t e d  by t h e  Food 

Machinery & Chemical Corporat ion (FMC) on t h e  b a s i s  of d a t a  

ob ta ined  from t h e  LBS t e s t  f i r i n g s  and ex t ens ive  t r a n s p o r t  mode 

t e s t s  conducted dur ing  t h e  f i r s t  q u a r t e r  of CY 1961. The des ign  

of t h e  MAULER f i r e  u n i t  p resen ted  a p a r t i c u l a r l y  d i f f i c u l t  problem 

because of t h e  weight and s i z e  r e s t r i c t i o n s  imposed by t h e  a i r  

l i f t  requirements  and t h e  space needed t o  house a l l  of t h e  on- 

board equipment and personnel .  The XM-546 v e h i c l e  was a modified 

ve r s ion  of t h e  s tandard  MI13 armored personnel  c a r r i e r ,  t h e  main 

d i f f e r e n c e  being i n  t h e  extended l eng th  t o  accommodate t h e  weapon 

pod and t h e  l i gh t ened  h u l l  t o  meet a i r  l i f t  requirements .  
12 

(1) I n  January 1961, t h e  XM-546 v e h i c l e  underwent l a t e r a l ,  

l o n g i t u d i n a l ,  and v e r t i c a l  v i b r a t i o n  t e s t s  a t  GD/P. I n  e a r l y  

March, t h e  v e h i c l e  and s imulated pod went through environmental 

t e s t s  over  va r ious  courses  a t  Aberdeen Proving Ground, followed 

by a s e r i e s  of s t a t i c  a i r  drop t e s t s  a t  t h e  Yuma Tes t  S t a t i o n  i n  

Arizona. The l a t t e r  t e s t s  were concluded when s t r u c t u r a l  f a i q  r e s  8 
occurred i n  t h e  v e h i c l e  h u l l .  Before sending t h e  v e h i c l e  t o  WSMR 

f o r  use i n  t h e  f i n a l  LBS t e s t s ,  FMC redesigned t h e  h u l l  f o r  a 

g r e a t e r  shock c a p a b i l i t y ,  adding about 300 pounds t o  t h e  v e h i c l e  

weight and compounding an a l r eady  s e r i o u s  t r a n s p o r t a b i l i t y  

problem. 13 

) A s  noted e a r l i e r ,  t h e  i n i t i a l  de s ign  weight of t h e  f i r e  

u n i t  exceeded t h e  13,000-pound c a p a c i t y  of  t h e  C123B a s s a u l t  

landing a i r c r a f t ,  r e s u l t i n g  i n  t h e  need f o r  a waiver t o  permit  

1 2 ~ t r ,  ARGMA Comdr t o  MG John A. Barclay,  AOMC, 10 Feb 61, 
n . s . ,  & i n c l  t h e r e t o ,  MAULER Veh Spare P a r t s  Study. 

13(1) ARGMA Diary,  1 J a n  - 30 Jun  61,  p. 102. (2) ARGMA H i s t  
Sum, 1 J a n  - 30 Jun 61, p.  81. 



d e l i v e r y  of t h e  v e h i c l e  and weapon pod i n  s e p a r a t e  loads ,  and the  

s a c r i f i c e  of an immediate e f f e c t i v e  employment c a p a b i l i t y  because 

a of t h e  time r equ i r ed  f o r  mating t h e  v e h i c l e  and .pod.14 The g r  ss 

combat weight of t h e  f i r e  u n i t ,  w i t h  a  f u l l  load  of f u e l  (85  

ga l lons)  , 12 m i s s i l e s ,  on-vehicle  equipment (OVE) and m a t e r i a l  

(OW), and t h r e e  personnel ,  had been s e t  a t  21,270 pounds-13,640 

f o r  t h e  v e h i c l e  and 7,630 f o r  t h e  weapon pod. The r educ ib l e  

weight f o r  a i r l i f t  had been s e t  a t  18,738 pounds-12,788 f o r  t h e  

v e h i c l e ,  w i th  20 percent  f u e l ,  a i r l i f t  O W ,  and d r i v e r ;  and 5,950 

f o r  t h e  weapon pod, w i t h  20 percent  f u e l ,  4  m i s s i l e s ,  and 1 oper-  

a t o r  .I5 These weights  met t h e  payload capac i ty  of t h e  C123B 

a i r c r a f t  f o r  d e l i v e r y  i n  two loads ;  however, w i th  t h e  300 pounds 

added t o  t h e  v e h i c l e  h u l l  t o  meet t h e  parachute  d e l i v e r y  r e q u i r e -  

ment, t h e  a i r  l i f t  weight of t h e  XM-546 v e h i c l e  exceeded t h e  

capac i ty  of t h e  C123B a i r c r a f t  by n e a r l y  100 pounds. To compoknd 

t h e  problem, a  change t o  AR 705-35, i n  June 1961, reduced t h e  

a s s a u l t  l anding  c a p a c i t y  of t h e  C123 a i r c r a f t  from 13,000 t o  

11,080 pounds, a  weight u t t e r l y  impossible  t o  meet i n  t h e  v e h i c l e  

des ign . 16 

d Meanwhile, CONARC e s t a b l i s h e d  a  be l a t ed  requirement f o r  a  

he1 i cop te r  l i f t  c a p a b i l i t y  f o r  t h e  MAULER weapon pod. Though no t  

included i n  t h e  o r i g i n a l  M C ' s  publ ished i n  A p r i l  1959, t h e  need 

f o r  a  h e l i c o p t e r  l i f t  c a p a b i l i t y  f o r  both t h e  v e h i c l e  and weapon 

pod had been e s t a b l i s h e d  by t h e  Army A i r  Defense School a s  e a r l y  

a s  January 1959, and t h e  ARGMA R&D Div is ion  had l ea rned  of it 

through an u n o f f i c i a l  communication i n  ~ u n e  .I7 Twenty-two monhs  

14see - above, pp. 108-110. 

1 5 ~ o n v a i r / ~ o m o n a  TM 592-037, 15  Nov 60, pp. 1 .13  - 1.15. 

' ~ U L E R  Prog Rept, June  1961, p.  2. 

1 7 ~ t r ,  USAADS t o  CG, CONARC, 20 J a n  59, sub j :  He1 Transpor t  
of MAULER, p a r t i a l l y  quoted i n  L t r ,  LTC William M. S towel l ,  
USARADBD, t o  COL M. R. C o l l i n s ,  J r . ,  ARGMA R&D Div, 1 Jun  59, n . s .  
MPCF, BX 11-14, RHA. 



l a t e r ,  i n  A p r i l  1961, CONARC 

a  he1 i c o p t e r  1 i f  t c a p a b i l i t y  

urged t h a t  t h e  pod weight be 

e s t a b l i s h e d  a  formal requirement f o r  

f o r  t h e  MAULER weapon pod only ,  and 

l i m i t e d  t o  t h e  l i f t  c apac i ty  of t h e  

CHINOOK c l a s s  h e l i c o p t e r .  Under s tandard  atmospheric cond i t i ons ,  

t h e  CHINOOK would be a b l e  t o  l i f t  8,000 pounds t o  an a l t i t u d e  of 

8,000 f e e t  o r  t o  a  range of 20 mi l e s .  The requirement f o r  

h e l i c o p t e r - l i f t  of t h e  weapon pod, approved by OCRD i n  May 1961, 

t h e r e f o r e  l i m i t e d  t h e  pod weight t o  8,000 pounds, inc lud ing  4  

m i s s i l e s  and 20 percent  f u e l  load .  18 

II) The aforementioned problem of v e h i c l e  weight was 

p a r t i a l l y  solved i n  l a t e  June 1961, when CONARC decided t h a t  t h e  

l i m i t e d  requirement f o r  MAULER d e l i v e r y  by parachute  d i d  n o t  

n e c e s s i t a t e  f u r t h e r  development f o r  t h a t  p a r t i c u l a r  mode. The 

need f o r  i n i t i a l  a i r  defense of t h e  a i rhead  would be  s a t i s f i e d  

by t h e  REDEYE, t h e  MAULER weapon pod a s s a u l t  landed by C123B 

a i r c r a f t ,  and command of t h e  a i r  necessary  t o  mount an a i r b o p e  
9 

ope ra t i on .  The CONARC Commander t h e r e f o r e  recommended t h a t  no 

f u r t h e r  emphasis be placed on parachute  d e l i v e r y  of t h e  MAULER, 

bu t  t h a t  development be cont inued t o  meet requirements ,  a s  

fol lows:  
19 

1. Overa l l  weight of t h e  mobile f i r e  u n i t  n o t  t o  exceed t h e  
capac i ty  of t h e  C130A a i r c r a f t .  

2. Weight of t h e  v e h i c l e  and pod, when d e l i v e r e d  s e p a r a t e l y ,  
no t  t o  exceed t h e  capac i ty  of t h e  C123B a i r c r a f t .  

3. Weight of t h e  weapon pod no t  t o  exceed t h e  l i f t  c apac i ty  
of t h e  CHINOOK h e l i c o p t e r .  

d) The OCRD subsequent ly  concurred i n  t h e s e  recommendat ions ,  

18(1) L t r ,  CG, CONARC, t o  CRD, DA, 3  Apr 61, sub j :  He1 L i f t  
of t h e  MAULER Wpn Pod. MPCF, Bx 14-256, RHA. (2) OTCM 37792, 
29 Jun  61, sub j :  GM Sys,  AD (MAULER) - Ch i n  M C ' s .  RSIC. 

191tr, ATDEV-4 452.161, CG, CONARC, t o  CRD, DA, 29 Jun  61, 
sub j :  P rch t  Dlvry of MAULER. MPCF, Bx 14-256, RHA. 



thus obv ia t i ng  t h e  need f o r  t h e  s t r u c t u r a l  change and r e s u l t a n t  
20 300-pound v e h i c l e  weight i nc rease .  Guidance on t h e  o t h e r  p a r t  

of t h e  problem came i n  August 1961, when AOMC advised ARGMA t h a t  

t h e  13,000-pound C123B payload l i m i t  was s t i l l  v a l i d ,  t h e  change 

t o  AR 705-35 notwithstanding.21 Then i n  January 1962, a f t e r  GD/P 

had completed t h e  Launch Tes t  Vehicle  (LTV) f i r i n g s ,  CONARC 

decided t h a t  t h e  resupply of MAULER m i s s i l e s  by a i r  drop was a  

f i r m  requirement and should be considered dur ing  t h e  des ign  of 
2  2  t h e  m i s s i l e  and c a n i s t e r .  This  be l a t ed  requirement d i d  no t ,  of  

i t s e l f ,  p r e sen t  a  p a r t i c u l a r l y  d i f f i c u l t  problem. It was, h q v e r ,  

another  t y p i c a l  example of t h e  piecemeal f a sh ion  i n  which weapon 

system requirements  were e s t a b l i s h e d  and fu rn i shed  t o  t h e  prime 

c o n t r a c t o r .  

Weapon Pod Engineering Design 

(# The engineer ing  des ign  and l abo ra to ry  t e s t  of subsystem 

breadboards and mockups f o r  t h e  MAULER weapon pod proceeded 

concur ren t ly  w i th ,  and on t h e  b a s i s  of d a t a  obtained from, t h e  

LBS t e s t  program. A t  t h e  conclusion of t h e  l a t t e r  t e s t s  on 22 

September 1961, t h e  des ign  of t h e  pod s t r u c t u r e ,  key on-board 

equipment, and t h e  MAULER m i s s i l e  had been e s t a b l i s h e d ,  and pre-  

q u a l i f i c a t i o n  f i r i n g s  of t h e  rocke t  motor were near ing  completion 

20(1) L t r ,  CRD-C2 30820, CRD, DAY t o  CG, CONARC, 8  Aug 61, 
sub j :  P rch t  Dlvry of MAULER. MPCF, Bx 14-256, RHA. (2) Also s e e  
OTCM 37908, 2  Nov 61, sub j :  GM Sys,  AD (MAULER) - CRD Pos w i th  
Regard t o  Prch t  Dlvry. RSIC. 

9 1 -% 
L L 

TT, CofOrd t o  CG, AOMC, 7  Aug 61; and L t r ,  CG, AOMC, t o  
ARGMA Comdr, 28 Aug 61, sub j :  Ch 1 t o  AR 705-35. Both c i t e d  i n  
i n c l  t o  DFy Chf, MAULER B r ,  TSPO, &DO, t o  XO, &DO, ARGMA, 20 
Oct 61, sub j :  ARGMA H i s t  Sum f o r  t h e  S i x  Months 1 J a n  - 30 Jun  61. 

22(1) 1st Ind,  ATDEV-4 471.94, CG, CONARC, t o  CG, AOMC, 18 J a n  
62, on L t r ,  CG, AOMC, t o  CG, CONARC, 22 Dec 61, sub j :  Resupply of 
MAULER Msls by A i r  Drop. (2)  L t r ,  MAJ Henry D.  Mitman, AOMC, t o  
GD/P, 20 J a n  62, n . s .  Both i n  MPCF, Bx 14-12, RHA. 



i n  p repa ra t i on  f o r  t h e  f i r s t  LTV f l i g h t  t e s t  i n  l a t e  September. 

By t h e  end of 1961, t h r e e  LTV t e s t  rounds had been f i r e d  from t h e  

D-2 Po~/xM-546 v e h i c l e  assembly and work on t h e  i n t e g r a t e d  F-1 

breadboard weapon pod was near ing  completion. 
b 

Designed t o  f i t  i n t o  t h e  r e a r  h u l l  of t h e  XM-546 t racked ,  

amphibious, l i g h t l y  armored v e h i c l e ,  t h e  weapon pod was a s e l f -  

contained m i s s i l e  launching system capable  of func t ion ing  inde- 

pendent ly  of t h e  c a r r i e r  v e h i c l e  without  s a c r i f i c i n g  f i r e  power. 

The aluminum pod s t r u c t u r e  housed t h e  power un i t23  and a i r  

cond i t i one r  i n  t h e  r i g h t  f r o n t  compartment, and t h e  f i r e  c o n t r o l  

and communication c e n t e r  i n  t h e  l e f t  f r o n t  compartment w i t h  space 

f o r  two men. The t u r r e t  compartment a t  t h e  r e a r  of t h e  pod 

supported t h e  12-miss i le  launcher  r ack  assembly, t h e  a c q u i s i t i o n  

2 4 
2 and T-I r a d a r s ,  and subs id i a ry  equipment such a s  t h e  e l e c t r o n  c 

IFF ( I d e n t i f i c a t i o n ,  Fr iend  o r  Foe) system. 

(I) The major elements of t h e  f i r e  c o n t r o l  system embraced 

t h e  o p e r a t o r ' s  console  and d i s p l a y  u n i t ,  S t a b l e  Reference and 

P o s i t  ion (STRAP) u n i t ,  Targe t  Data Processor ,  Track Evaluat ion 

Computer, Launch Order Computer, and i n t e r u n i t  f i r e  coord ina t ion  

equipment. The accompanying i l l u s t r a t i o n  d e p i c t s  t h e  mu1 t i f a r  ious 

components and subassemblies of t h e  MAULER weapon system a s  

i n i t i a l l y  designed.  Some of t h e  major des ign  changes made i n  t h e  

course  of t h e  LBS t e s t  program a r e  b r i e f l y  mentioned e a r l i e r  in  

t h i s  chap te r .  25 The p re sen t  d i s cus s  ion d e a l s  w i t h  t h e  func t ion ,  

ope ra t i ona l  r e l a t i o n s h i p ,  and l abo ra to ry  t e s t  of t h e  major 

2 3 
The primary power u n i t  cons i s t ed  of a gas  t u r b i n e  d r i v i n g  

an a l t e r n a t o r  and t u r r e t  azimuth d r i v e  hyd rau l i c  pump through a 
common gearbox. The AiResearch GTP-70-54 u n i t  was s e l e c t e d  f o r  
t h e  breadboard model, but  because of i t s  exces s ive  f u e l  consump- 
t i o n ,  t h e  S o l a r  T-150 t u r b i n e  was eva lua ted  a s  a backup system. 
MAULER TDP, 31 Mar 61, p. 9.  MPCF, Bx 14-256, RHA. 

See f o r  example, 
-9 

t h e  photograph of round LBS-24, p .  126. 

133 



components and subsystems. 

Opera tor ' s  Console 

(41 The h e a r t  of t h e  MAULER system was t h e  o p e r a t o r ' s  cpnsole  
'I 

and d i s p l a y  u n i t .  The ope ra t  ion of a l l  elements of t h e  weapoQ was 

c o n t r o l l e d  from t h i s  panel  which provided a  comprehensive v i s u a l  

d i s p l a y  of t h e  surrounding a i r  t r a f f i c  and t h e  ope ra t i ona l  s t a t u s  

of a l l  equipment. Here, i n  one compact a r e a ,  e i t h e r  o r  both of 

t h e  ope ra to r s  had access  t o  a l l  d i sp l ays  and c o n t r o l s  needed t o  

ass,ess t h e  t a c t i c a l  s i t u a t i o n ,  i n s e r t  human knowledge and judgment 

i n t o  machine dec i s ions ,  s e l e c t  va r ious  modes of ope ra t  ion, and 

c o n t r o l  t h e  complete weapon system. 

(6 The unique f e a t u r e s  of t h e  MAULER system requ i r ed  t h a t  t h e  

machine f i t  the  man almost l i k e  a  second sk in .  To a s s u r e  t h a t  t h i s  

man-machine would perform a s  s p e c i f i e d ,  a  s t a f f  of m i l i t a r y  psy- 

cho log i s t s  and ope ra t i ons  r e sea rch  s p e c i a l i s t s  from t h e  APG &an 

Engineering Labora tor ies  (HEL) , i n  coord ina t ion  wi th  GD/P,  began an 

aggress ive  human f a c t o r s  s tudy program very  e a r l y  i n  t h e  b a s i c  de- 

s i g n  phase.  I n  support  of t h i s  e f f o r t ,  t h e  Army A i r  Defense Com- 

mand furn ished  12 e n l i s t e d  men f o r  p a r t i c i p a t i o n  i n  a  pa ins t ak ing  

human engineer ing  t e s t  and eva lua t ion  program, using a  mockup of 

t h e  o p e r a t o r ' s  compartment. Only p a r t  of t h e  e l a b o r a t e  t h e o r e t i -  

c a l ,  experimental ,  and f i e l d  s t u d i e s  t o  be  included i n  t h e  program, 

t h e  human f a c t o r s  console  eva lua t ion  began a t  GD/P i n  Apr i l  1961, 

fol lowing a  1-week personnel  o r i e n t a t i o n  and t r a i n i n g  per iod .  It 

embraced s t u d i e s  in  such a r e a s  a s  t h e  console  l ayou t ,  s e a t i n g ,  

long term h a b i t a b i l i t y ,  and genera l  ope ra to r  performance under a 

v a r i e t y  of cond i t i ons .  2  6  

26(1) MAULER TDP, 31 Mar 61, p.  10. MPCF, Bx 14-256, RHA. 
(2) L t r ,  ARGMA Comdr t o  C O Y  M O D ,  12 Apr 61, sub j :  Req f o r  2000 
H r s  of Radar Oriented M i l  En1 Pers  Time i n  Spt  of MAULER Contr 
ORD-1951. (3)  ARGMA His t  Sum, 1 J a n  - 30 Jun  61, p.  86. 
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(U) Based on t h e  r e s u l t s  of t h e  i n i t i a l  eva lua t ion ,  GD/P 

f a b r i c a t e d  t h e  subassemblies f o r  t h e  console  breadboard, and began 

t h e  second s e r i e s  of human f a c t o r s  s t u d i e s  i n  June 1961. It f r o z e  

t h e  console  f a c e  layout  i n  September and devoted subsequent e f f o r t  

t o  packaging and des ign  ref inements .  The e l e c t r i c a l .  and mechanical 

i n t e r f a c e  des igns  f o r  t h e  f i r e  con t ro l  and power c o n t r o l  u n i t s  were 

f rozen  i n  October, thus  pe rmi t t i ng  development of bo th  u n i t s  t o  

proceed a t  an a c c e l e r a t e d  pace. By t h e  end of December, t h e  f i r e  

c o n t r o l  u n i t  s p e c i f i c a t i o n  f o r  t h e  R&D phase and t h e  des ign  of t h e  

engineer ing  model pas s ive  d i s p l a y  u n i t  had been completed. The 

i n i t i a l  human engineer ing  eva lua t ion  cont inued through t h e  comple- 

t i o n  of t h e  breadboard phase i n  t h e  sp r ing  of 1962. A s i m i l a r  

human f a c t o r s  program f o r  t h e  R&D pro to type  console  was l a t e r  

i n i t i a t e d  wi th  another  group of e n l i s t e d  personnel .  
2  7  

S t a b l e  Reference and P o s i t i o n  (STRAP) Unit  

(6 A v i t a l  element of t h e  MAULER weapon pod, t h e  STRAP u n i t  

provided s t a b i l i z a t i o n  ou tpu t s  f o r  t h e  r a d a r  and i n f r a r e d  a c q u i s i -  

t i o n  s e t s ;  v e h i c l e  o r i e n t a t i o n  d a t a  f o r  t h e  launch o rde r  computer; 

a  s t a b i l i z e d  n o r t h  o r i e n t a t i o n  f o r  t h e  t r a c k  eva lua t ion  computer; 

and p o s i t i o n  computation t o  t h e  f i r e  u n i t .  It was composed of a  

s t a b l e  p la t form which de t ec t ed  p i t c h ,  r o l l ,  and azimuth of t h e  
< 

f i r e  u n i t ;  a  computer s e c t i o n  which computed t h e  motion of t h e  

u n i t  i n  g r i d  coo rd ina t e s ;  and an e l e c t r o n i c  s e c t i o n .  28 

(U) Development of t h e  STRAP u n i t  was begun i n  t h e  f a l l  of 

1960 a t  t h e  As t ro  Space Labora to r i e s ,  Hun t sv i l l e ,  Alabama, a  sub- 

s i d i a r y  of t h e  Belock Instrument  Corporat ion,  which had a  f i xed -  

27(1) - Ib id . ,  p. 87. (2 )  MAULER Prog Repts,  Sep - Dec 1961. 
(3) L t r ,  Act MAULER PM, AOMC, t o  CG, USARADCOM, Ent AFB, Colo., 
28 Aug 62, sub j :  M i l  Pers  Sp t  of t h e  MAULER Sys Dev Program. MPCF, 
BX 11-14, RHA. 

2 8 M A ~ ~ ~ ~  TDP, 31 Mar 61, p.  9. MPCF, 
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p r i c e  c o n t r a c t  w i th  GD/P. The o r i g i n a l  schedule  c a l l e d  f o r  de- 

l i v e r y  of t h e  breadboard model i n  J u l y  1961 and four  engineer ing  

models i n  November 1961 and January,  March, and.May 1962. The 

program proceeded wi th  no s i g n  of abnormal d i f f i c u l t y  u n t i l  J u l y  

1961, when t h e  ARGMA Tes t  & Evaluat ion Laboratory i n s t a l l e d  t h e  

breadboard u n i t  i n  an Army van f o r  c losed-loop t e s t s  over  measured 

courses .  From t h a t  p o i n t  on, t e c h n i c a l  problems and de lays  

abounded, a s  t h e  road t e s t s  were r epea t ed ly  i n t e r r u p t e d  t o  c o r r e c t  

d e f i c i e n c i e s  i n  key elements of t h e  u n i t .  A s  a r e s u l t ,  t h e  bread- 

board acceptance program was n o t  completed u n t i l  Apr i l  1962, and 

d e l i v e r y  of t h e  engineer ing  models (now reduced t o  t h r ee )  was 

rescheduled f o r  June,  J u l y ,  and August 1962. 29 AOMC then  l ea rned  

i n  mid-April t h a t  t h e  Belock Instrument  Corporat ion was on t h e  

verge of bankruptcy and had reques ted  f i n a n c i a l  r e l i e f  under ASPR 

17-204.2. This  l e d  t o  another  postponement i n  engineer ing  model 

d e l i v e r i e s :  two i n  August and one i n  September 1962. 30 AS a 

r e s u l t  of cont inu ing  problems and de l ays ,  GD/P and MICOM la&r 

decided t o  drop t h e  Belock STRAP u n i t  i n  favor  of a s impler  

device .  3 1 

Acquis i t ion  Radar and I n f r a r e d  (IR) Scanner 

& The MAULER's primary t a r g e t  d e t e c t i o n  system, developed 

by t h e  Raytheon Company, was a pu l se  doppler ,  stacked-beam, t r ack -  

while-scan a c q u i s i t i o n  r a d a r ,  which provided i n e r t i a l  l y  s t a b i l i z e d  

29(1) MAULER Prog Repts ,  J u l  - Dec 1961. (2) DF, Chf, MAULER 
B r ,  SAM Sys Div, R&DD, t o  Chf, MAULER B r ,  Low-Alt AD Wpn Sys Div, 
Indus D i r ,  26 Apr 62, sub j :  Belock Instrument Corp. MPCF, Bx 13- 
649, RHA. 

3 0 
(1) L t r ,  DCG,GM, AOMC, t o  CofOrd, 8 May 62, sub j :  MAULER 

Monthly Prog Rept f o r  Apr 1962. (2) AOMC Rept,  Anal of  Belock 
Instrument  Corp Req f o r  R e l i e f ,  6 Jun  62, a tchd  t o  L t r ,  CG, AOMC, 
t o  CofOrd, n -d . ,  sub j :  Belock Instrument  Corp Req f o r  Re l i e f  Under 
Sec 17 of ASPR. Both i n  MPCF, Bx 13-649, RHA. 

3 1 ~ e e  - below, pp. 183-84. 



d a t a  on a l l  a i r  v e h i c l e s  through 360 degrees  i n  azimuth, from 

horizon t o  about 70 degrees  i n  e l e v a t i o n .  It was designed t o  

d e t e c t  a l l  types  of l ow-a l t i t ude  t a r g e t s  from h e l i c o p t e r s  t o  

b a l l i s t i c  m i s s i l e s  of t h e  HONEST JOHN and LITTLEJOHN type,  t h e  
2 l a t t e r  having a  r ada r  c r o s s  s e c t i o n  of 0 . 1  meter .  I t s  d e t e c t i o n  

range was about 19.5 k i lometers  (km). The i n f r a r e d  a c q u i s i t i o n  

(IRA) u n i t  mounted a t  t h e  r e a r  of t h e  a c q u i s i t i o n  r a d a r  head w a s  

a  pa s s ive  s u r v e i l l a n c e  system designed t o  provide continuous 

monitoring of t h e  a r e a  of i n t e r e s t  without  d i s c l o s i n g  t h e  p o s i t i o n  

o r  even t h e  e x i s t e n c e  of t h e  MAULER f i r e  u n i t .  3  2  

L 

fl The Raytheon Company completed t h e  des ign  and f a b r i c a t i o n  

of t h e  a c q u i s i t i o n  r ada r  breadboard subsystems and began l abo ra to ry  

t e s t s  i n  l a t e  1961, w i th  system t e s t s  scheduled f o r  e a r l y  1962. 

Development of t h e  I R  scanner  breadboard was cons iderab ly  behind 

t h e  a c q u i s i t i o n  r a d a r ,  t h e  c o n t r a c t  w i t h  t h e  Canadian Commercial 
1 

Corporat ion no t  being s igned u n t i l  October 1961. To inc rease  (., 

performance of t h e  a c q u i s i t i o n  system, t h e  o r i g i n a l  C-band was 

changed t o  L-band, and t h e  r ada r  head was changed t o  a  f l a t - a r r a y  

des ign  a s  i nd i ca t ed  e a r l i e r  i n  t h i s  chap te r .  One of t h e  main 

weaknesses i n  t h e  system was i t s  v u l n e r a b i l i t y  t o  s i d e  l obe  

j amming . 3 3 

Computer System 

I ( ) To meet i t s  performance requirements ,  t h e  MAULER system 

would have t o  be capable  of acqu i r ing  a  t a r g e t ,  ach iev ing  lock-on, 

launching a  m i s s i l e ,  and accomplishing i n t e r c e p t ,  a l l  w i t h i n  a  

span of a  few seconds. It was t h e r e f o i e  e s s e n t i a l  t h a t  t h e  system 

32(1) MAULER TDP, 31 Mar 61, p .  14. MPCF, Bx 14-256, RHA. 
(2) ARGMA H i s t  Sum, 1 J a n  - 30 Jun  61, p.  81. 

33(1) - Ib id . ,  p. 82. (2) ARGMA H i s t  Sum, 1 J u l  - 11 Dec 61, 
p. 38. (3) TT 083, CofOrd t o  CG,  AOMC, 23 May 61, & r ep ly  t h e r e t o ,  
L t r ,  ARGMA Comdr t o  CofOrd, 3  J u l  61, sub j :  MAULER and t h e  ECM 
Environment. MPCF, Bx 13-649, RHA. 



be  a b l e  t o  complete t h e  t h r e a t  assessment and engagement process  

r a p i d l y  and au tomat ica l ly  w i t h  a  minimum of p a r t i c i p a t i o n  on t h e  

p a r t  of t h e  ope ra to r .  For t h i s  purpose, t h e  f i r e  c o n t r o l  system 

used a  cha in  of t h r e e  computers: t h e  t a r g e t  d a t a  processor ,  t h e  

t r a c k  eva lua t ion  computer, and t h e  launch order  computer. 

The t a r g e t  d a t a  processor  served a s  t h e  l i n k  between t h e  

t a r g e t  acquis  it ion system and t h e  t r a c k  eva lua t ion  computer. From 

t h e  a c q u i s i t i o n  r ada r  it rece ived  d a t a  on t a r g e t  azimuth, e leva-  

t i o n ,  range, and range r a t e ;  encoded t h e  information i n  a  message 

t a b l e  f o r  each t a r g e t ;  then s t o r e d  t h e  t o t a l  message i n  a  b u f f e r  

s t o r a g e  u n i t  f o r  t r a n s f e r ,  upon command, t o  t h e  t r a c k  eva lua t ion  

computer f o r  f u r t h e r  p rocess ing  and assignment.  The Raytheon 

Company subcont rac ted  development of t h i s  spec ia l -purpose  d i g i t a l  

d a t a  processor  t o  t h e  Burroughs Corporat ion.  

fl The t r a c k  eva lua t ion  computer, a l s o  developed by t h e  

Burroughs Corporat ion,  served a s  t h e  computing l i n k  between t h e  

T-I r a d a r  and t h e  launch o rde r  computer. A binary  d i g i t a l  com- 

pu te r  w i t h  a  non-des t ruc t ive  memory capac i ty  of 2,048, 17 -b i t  

words, it rece ived  t a r g e t  messages from t h e  t a r g e t  d a t a  processor ;  

assembled t h e  information i n t o  reasonable  coherent  t a r g e t  t r a c k s ;  

eva lua ted  t he se  t r a c k s  according t o  t h e  r e l a t i v e  s e r iousnes s  of 

t h e  t h r e a t ;  provided updated coord ina tes  of t h e  h ighes t  p r i o r i t y  

t a r g e t  t o  t h e  launch o rde r  computer; and au toma t i ca l l y  i n i t i a t e d  
T 

engagement o rde r s  un l e s s  over r iden  by t h e  ope ra to r ,  who could 

manually counter  t h e  s e l e c t i o n  a t  any t ime.  The t r a c k  eva lua t ion  

computer could d i s p l a y  up t o  240 t a r g e t  r e p o r t s ,  o r  about a s  many 

a s  would be v i s i b l e  t o  t h e  a c q u i s i t i o n  r ada r  during any t h r e e  

scans .  From these ,  it s e l e c t e d  t h e  e i g h t  most t h r e a t e n i n g  t a r g e t s  

and ass igned  t h e  g r e a t e s t  immediate t h r e a t  t o  t h e  T-I r ada r  and 

launch order  computer f o r  engagement. 

(@ The launch o rde r  computer, developed by GD/P, was an 

analog system which served a s  t h e  l i n k  between t h e  a c q u i s i t i o n -  



des igna t ion  system and t h e  T-I and launcher complex. I t s  primary 

func t ion  was t o  perform lead  angle  computations and t o  provide 

p o s i t  ion order  inputs  t o  t h e  launcher-drive system. When t h e  T-I  

radar  locked on a  designated t a r g e t ,  t h e  launcher order  computer 

would au tomat ica l ly  d i r e c t  t h e  launcher t o  t he  c o r r e c t  lead  angle ,  

o r  launch e l eva t ion ,  s e l e c t  and prepare  t he  m i s s i l e  t o  be f i r e d ,  

and provide the  f i r i n g  impulse. 34 

Tracker-I l luminator  (T-I) Radar 

The u l t ima te  e f f ec t iveness  of t h e  MAULER a i r  defense 

system would be measured i n  l a r g e  p a r t  by t h e  performance of t he  

T-I r ada r  and m i s s i l e  seeker  head i n  t he  l a s t  c r i t i c a l  phase of 

t h e  f i r i n g  sequence. Developed by t h e  Raytheon Company, t h i s  r ada r  

s e t  was a  Frequency-~odulated/~ontinuous Wave (F'M/CW) system which 

provided guidance i n t e l l i g e n c e  f o r  t h e  m i s s i l e  by i l l umina t  ing the  

designated t a r g e t  and t r ansmi t t i ng  a  r e a r  channel re ference  s$gnal  

t o  t h e  m i s s i l e ' s  CW semiact ive homing system. It rece ived  rough 

coord ina tes  of t h e  s e l e c t e d  t a r g e t  from t h e  t r a c k  eva lua t ion  com- 

p u t e r ;  au tomat ica l ly  acquired,  locked onto,  and t racked  t h e  t a r g e t ;  

and fed  r e f i n e d  t a r g e t  coord ina te  and range r a t e  d a t a  t o  t h e  launch 

order  computer f o r  pos i t i on ing  t h e  launcher  and miss i le .35  The 

T-I radar  performance requirements c a l l e d  f o r  a  d e t e c t i o n  and 

lock-on c a p a b i l i t y  of 20 km aga ins t  a  0 .12 meter t a r g e t ;  a  de tec-  

t i o n  p r o b a b i l i t y  of 85 percent ;  a  t r ack ing  accuracy wi th in  2.0 

degrees of t h e  t a r g e t  p o s i t i o n ;  and s u b c l u t t e r  v i s i b i l i t y  of a t  

l e a s t  70 dec ibe l s  (db) .  3  6  
5, 

34(1) MAULER TDP, 31 Mar 61, pp. 12-13. MPCF, Bx 14-256, RHA. 
(2) ARGMA His t  Sum, 1 J a n  - 30 Jun  61, pp. 82-84. 

3  5  
(1)  Ib id . ,  p. 84. (2)  MAULER TDP, 31 Mar 61, p.  12.  MPCF, 

BX 14-256, RHA. 

3 6 ~ ~ / ~  Rept, Mar 1962, subj :  Detm of Optimum Design of t h e  
T-I  Radar Ant & Msl Cntnr Rack, p. 2. MPCF, Bx 13-649, RHA. 



(4 The MAULER des igne r s  pressed  t h e  s t a t e  of t h e  a r t  t o  t h e  

l i m i t  i n  many t e c h n i c a l  a r e a s ,  bu t  one of t h e  most h o s t i l e  condi- 

t i o n s  they faced  concerned t h e  design of a  T-I  radar  t h a t  would 

meet t h e  performance requirements of t he  MAULER system and s t i l l  

be small  enough t o  f i t  t h e  l i m i t e d  stowage space a t  t h e  s i d e  of 

t h e  launcher  rack .  The Ad Hoc Group on Low A l t i t u d e  A i r  Defense 

had recognized t h e  magnitude of t h i s  problem i n  i t s  s tudy r e p o r t  

of J u l y  1956. Moreover, it  w i l l  be r e c a l l e d  t h a t  t h e  f e a s i b i l i t y  

of t h e  proposed Conva i r /~ay theon  r ada r  system had been s e r i o u s l y  

quest ioned by members of t h e  MAULER eva lua t ion  committees, who, 

warned t h a t  t h e  achievement of a  f u l l y  e f f e c t i v e  mi s s i l e - r ada r  

system would d e f i n i t e l y  p re sen t  t h e  g r e a t e s t  cha l lenge .  They 

could no t  have been more c o r r e c t ,  f o r  t h e  r ada r  developer  was 

plagued by t e c h n i c a l  d i f f i c u l t i e s  and des ign  problems throughout 

t h e  program. 

4 Raytheon began l abo ra to ry  t e s t s  of t h e  f i r s t  T-I bread- 

board model i n  February 1961. It then shipped t h e  second model t o  

GD/P f o r  m i s s i l e  compa t ib i l i t y  t e s t s ,  and suppl ied  dummy models 

t o  WSMR f o r  use i n  t h e  LBS t e s t  program. Based on t h e  des ign  

concept o r i g i n a l l y  proposed i n  1958-59 and r e t a i n e d  dur ing  t h e  

pre l iminary  des ign  s t u d i e s  i n  1960, t h e s e  e a r l y  breadboard models 

cons i s t ed  of a  15-inch pa rabo l i c  r ece iv ing  antenna mounted above 

a  30-inch pa rabo l i c  t r a n s m i t t i n g  antenna and a t t ached  t o  t h e  s i d e  

of t h e  miss i le - launcher  r a c k  assembly. (See i l l u s t r a t i o n s  on 

page 113.) 

#) One of t h e  f i r s t  problems revea led  i n  t h e  e a r l y  l abo ra to ry  

t e s t s  concerned t h e  30-inch t r a n s m i t t i n g  antenna, which would no t  

f i t  i n  t h e  stowage space a t  t h e  s i d e  of t h e  launcher  and s t i l l  

meet t h e  height  l i m i t s  f o r  a i r  t r a n s p o r t .  S ince  t h e  antenna s i z e  

could no t  be reduced wi thout  degrading system performance, i t s  

removal f o r  a i r  t r a n s p o r t  appeared t o  be a  l o g i c a l  s o l u t i o n .  But 

then another  more s e r i o u s  problem developed t h a t  would n o t  be so 



e a s i l y  solved.  It involved s p i l l o v e r  from the  t r a n s m i t t i n g  

antenna t o  t h e  r ece iv ing  antenna and t o  the  m i s s i l e  seeker ,  caused 

by s ide - lobe  r a d i a t i o n  and r e f l e c t i o n s  from nearby c l u t t e r .  Since 

t h e  s p i l l o v e r  l e v e l  d i r e c t l y  determined t h e  al lowable n o i s e  i n  t h e  

T-I t r a n s m i t t e r ,  it was e s s e n t i a l  t h a t  t h e  t r a n s m i t t e r  be i s o l a t e d  

a s  much a s  poss ib l e  from t h e  m i s s i l e .  

((j To reduce t h e  s ide- lobe  va lues  and t o  e l imina te  mechani- 

c a l  i n t e r f e rence ,  Raytheon inver ted  t h e  r e c e i v e r  and t r a n s m i t t e r  
3 7 

antennae and i n i t i a t e d  s t u d i e s  t o  improve t h e  design by using 

tunnels  on the  antenna d i sh .  It a l s o  i n i t i a t e d  a s tudy,  i n  mid- 

1961, t o  determine t h e  f e a s i b i l i t y  of r ep l ac ing  t h e  pa rabo l i c  

t r ansmi t t i ng  antenna wi th  a f l a t ,  phased-array design s i m i l a r  t o  

t h a t  adopted f o r  t h e  a c q u i s i t i o n  r a d a r .  The r e s u l t s  of t h e s e  

s t u d i e s ,  toge ther  wi th  cont inuing design and performance problems, 

l a t e r  l e d  t o  a major redes ign  of both t h e  T-I r ada r  and m i s s i l e -  

launcher r ack  assembly. 38 

Miss ile-Launcher Design 

(h I n  c o n t r a s t  t o  t h e  o r i g i n a l  sandwich-type miss i le - launcher  

rack  arrangement (two rows of s i x  rounds each) ,  t h e  engineering 

breadboard evolved during 1961 cons i s t ed  of a s tacked arrangement 

( t h r e e  rows of four  rounds each) .  Mounted a top  t h e  t u r r e t  assembly, 

t h e  launcher r ack  could be e leva ted  and t r a i n e d  throughout a 360- 

degree f i e l d  of f i r e ,  and was designed t o  accommodate t h e  expected 

range of veh icu la r  motion inherent  i n  shoot-on-the-move ac t ion .  

The forward p lane  of t h e  open end of t h e  r ack  was s l a n t e d  back 

from bottom t o  top t o  f a c i l i t a t e  c a n i s t e r  loading.  

3 7 ~ h e  15-inch r e c e i v e r  was mounted below r a t h e r  than  above t h e  
30-inch t r a n s m i t t e r ,  a s  shown in  t h e  accompanying i l l u s t r a t i o n .  

38(1) MAULER TDP, 31 Mar 61, p. 12. MPCF, Bx 14-256, RHA. 
(2)  ARGMA H i s t  Sum, 1 J a n  - 30 Jun  61, pp. 84-85. (3)  MAULER Prog 
Rept, May 1961, p.  2. (4) ARGMA His t  Sum, 1 J u l  - 11 Dec 61, pp. 
38-39. (5)  -- Also s e e  MAULER Prog Repts,  Jun  - Dec 1961. 





iP 
(p The MAULER ammunition round, embracing the  m i s s i l e  and 

i t s  c a n i s t e r ,  could be ca r r i ed  and loaded i n t o  the  rack assembly 

by two men. The foam-lined c a n i s t e r  served the  dual r o l e  of 

launching tube and shipping container ,  and a l s o  protected adjacent  

miss i les  from the  rocket  b l a s t .  Before f i r i n g ,  explosive b o l t s  

e jec ted  t h e  nose cover, and b l a s t  cutouts  on the  r e a r  of the  

can i s t e r  re l ieved the  rack s t r u c t u r e  of most of the  b l a s t  r eac t ion .  

Af ter  f i r i n g ,  the  disposable can i s t e r  could be e a s i l y  removed from 

the  rack and replaced with a  new ammunition round. 
I)- 
(@ The dart-shaped MAULER miss i l e  was propelled by a  s ing le -  

s t age  rocket  motor and guided by a  semiactive CW homing system 

which locked onto t a r g e t - r e f l e c t e d  radar  energy. Once locked onto 

t h e  t a r g e t ,  t h e  miss i l e  could be f i r e d  automatical ly o r  a t  the  w i l l  

of the  opera tor .  Two o r  th ree  miss i l e s  could be launched a t  one 

t a r g e t  i n  l e s s  than 2-second i n t e r v a l s .  S t r u c t u r a l l y ,  the  miss i l e  

was comprised of f i v e  sec t ions :  t h e  radome and e l e c t r o n i c  sec-  

t i o n s ,  making up the  guidance and fuzing system; and the  warhead, 

rocket  motor, and contro l  sec t ions .  

& The miss i l e  seeker head, located in  the  radome sec t ion ,  

locked onto the  t a r g e t  before launch and flew a  proport ional  

navigat ion course t o  t h e  t a r g e t  using semiactive homing. It was 
2  designed t o  lock onto a  0.1 meter t a r g e t  a t  ranges up t o  17.8 km. 

Upon loss  of homing s i g n a l ,  t he  miss i l e  would automatical ly switch 

t o  home-on-jam mode; and upon r e t u r n  of s igna l  would switch again 

t o  semiactive homing. The e lec t ron ics  sec t ion  contained the  radar  

seeker, a  semiactive, X-band, homing rece ive r  using narrow-band, 

doppler speedgate t racking;  the  a u t o p i l o t ,  embracing the  s t ee r ing  

and r o l l  r a t e  cont ro l  system; the  e l e c t r o n i c  power supply; and the  

warhead proximity fuze and s a f e t y  and arming device which was 

equipped with an impact and s e l f - d e s t r u c t  device.  

@ &# The blast-fragmentat ion XM-51 warhead sec t ion  was ca r r i ed  

i n  the  m i s s i l e ' s  mid-section next t o  the  rocket  motor. Developed 





by P ica t inny  Arsenal ,  it weighed about 20 pounds inc luding  metal 

p a r t s  and was 8.712 inches long w i t h  a  5.35-inch diameter .  

& The propuls ion system, t ak ing  up most .of t h e  m i s s i l e ' s  

77.16-inch l eng th ,  cons i s t ed  of a  high performance, so l id -prope l -  

l a n t  rocke t  motor w i t h  a  s l o t t e d  tube  g r a i n  con f igu ra t i on .  It was 

designed t o  develop a  t h r u s t  of about 8,350 pounds, s u f f i c i e n t  t o  

b r ing  t h e  m i s s i l e  t o  a  maximum v e l o c i t y  of Mach 3.2.39 The Grand 
40 Cen t r a l  Rocket Company began development of t h e  rocke t  motor i n  

June 1960 a s  a  subcont rac tor  t o  Convair (GD/P). 41 

0) The necessary in-£1 i g h t  maneuverabi l i ty  f o r  t h e  MAULER 

was provided by two p a i r s  of d i a m e t r i c a l l y  oppos i t e  t a i l  f i n s  

which c o n t r o l l e d  t h e  m i s s i l e  i n  p i t c h ,  yaw, and r o l l .  The t a i l  

f i n s ,  a l l  independently c o n t r o l l e d ,  were d r iven  by a  ho t  gas  servo 

system powered by s o l i d  p r o p e l l a n t  gas gene ra to r s .  4  2  

(# One of t h e  most s e r i o u s  problems encountered i n  t h e  

development of m i s s i l e  components concerned t h e  rocke t  motor. 

The program a t  t h e  Lockheed Propuls ion  Company progressed on 

schedule  and without  abnormal d i f f i c u l t y  u n t i l  l a t e  March 1961, 

when t h e  f i r s t  two experimental  rocke t  motor ca se s  f a i l e d  because 

of a  p r o p e l l a n t  l i n e r  bonding problem. Lockheed immediately began 

l abo ra to ry  t e s t s  of a  new bu ty l  rubber i n h i b i t o r  m a t e r i a l  t o  so lve  

t h e  problem, w i t h  t h e  aim of meeting a  l a t e  June d e l i v e r y  d a t e  f o r  

t h e  f i r s t  launch t e s t  v e h i c l e  rocke t  motor. However, t h e  r e s u l t s  

39(1) MAULER TDP, 31 Mar 61, pp. 8 ,  12, 15-16. MPCF, Bx 14- 
256, RHA. (2) ARGMA H i s t  Sum, 1 J a n  - 30 Jun  61, pp. 87,  89. (3) 
TIR 2-3-7A1, OCO, J a n  1962, sub j :  Dev of GM Warhead Sec f o r  MAULER. 
RSIC . 

40 
La te r  renamed, and h e r e i n a f t e r  c i t e d  a s ,  t h e  Lockheed 

Propuls ion  Company. 
41 

For d e t a i l s  r e l a t i n g  t o  t e c h n i c a l  requirements ,  c o n t r a c t o r  
s e l e c t i o n ,  and o r i g i n a l  d e l i v e r y  schedules ,  see above, pp. 72-74. 

42Design I n f o  B u l l e t i n  (DIB) No. 48, GD/P,  22 Jun  61, sub j :  
MAULER Hot Gas Con Sys. MPCF, Bx 13-649, RHA. 





of t h r e e  s t a t i c  t e s t s  i n  June 1961 ind i ca t ed  motor f a i l u r e  s h o r t l y  

a f t e r  i g n i t i o n  because of a p r o p e l l a n t  l i n e r  s epa ra t i on .  Lockheed 

then prepared a new des ign ,  using a b u t y l  rubber  i n h i b i t o r  system 

i n  conjunct ion wi th  a PL-1 l i n e r  and p l a s t i s o l  GCR-1003A p r o p e l l a n t .  

S t a t i c  t e s t s  of four  experimental motors wi th  t h e  new des ign ,  i n  

August, i nd i ca t ed  t h a t  t h e  problem had been solved.  Following a 

s e r i e s  of seven succes s fu l  s t a t i c  f i r i n g s ,  Lockheed c a s t  t h e  f i r s t  

f l i g h t  t e s t  motor and shipped it t o  WSMR i n  September. 
43 

4 Yet another  problem then developed wi th  r e s p e c t  t o  b a l -  

l i s t i c  performance, t h e  i n i t i a l  motor con£ i g u r a t i o n  f a l l i n g  a b h t  

10 percent  s h o r t  of t h e  r equ i r ed  t o t a l  t h r u s t .  Pending completion 

of a development program t o  i nc rease  motor performance, Lockheed, 

GD/P,  and ARGMA agreed t o  a dev ia t i on  i n  t h e  s p e c i f i c a t i o n s .  Under 

t h i s  agreement, t h e  t o t a l  impulse, t h r u s t ,  and ope ra t i ng  tempera- 

t u r e  requirements f o r  t he  i n i t i a l  experimental  motors were modified 

t o  correspond wi th  t h e  c u r r e n t  s t a t e  of t h e  a r t . 4 4  The improved 

high-performance motor reached t h e  f l i g h t  t e s t  s t a g e  i n  mid-1962 

and i s  d i scussed  i n  t h e  next  chapter .  

Launch Tes t  Vehicle  (LTV) Program 

(4 The 1171 f i r i n g  program go t  underway a t  t h e  WSMR Small 

M i s s i l e  Range i n  l a t e  September 1961, a f t e r  a de lay  of some 6 
e 

months. The genera l  o b j e c t i v e s  of t h e s e  t e s t s  were t o  o b t a i n  hh- 

f l i g h t  aerodynamic, a e r o e l a s t i c ,  dynamic, and thermodynamic d a t a  

using t h e  MAULER m i s s i l e  a i r f r ame  and low-performance rocke t  motor; 

t o  eva lua t e  t h e  e j e c t i o n  ope ra t i on  of t h e  f r o n t  and r e a r  c a n i s t e r  

covers;  and t o  o b t a i n  launch b l a s t  environmental d a t a  a s  r e l a t e d  

t o  t h e  s a f e t y  of personnel  i n  and near  t h e  weapon pod. For t h e  

43(1) ARGMA H i s t  Sum, 1 J u l  - 11 Dec 61, pp. 41-42. (2) Also 
s e e  MAULER Prog Repts,  Apr - Sep 61. - 

44(1) ARGMA Diary, 1 J u l  - 11 Dec 61, p. 116. (2) MAULER 
Prog Rept, Oct 1961, p.  4.  



f i r s t  f i r i n g ,  on 28 September, t h e  D-2 pod was removed from t h e  

XM-546 v e h i c l e  and placed on t h e  launch pad. Rounds LTV-2 and -3 

were f i r e d  from t h e  pod/vehic le  combination on 27 October and 

5  December, r e s p e c t i v e l y .  The low-performance rocke t  motor f o r  

t h e s e  LTV rounds used t h e  th ick-wal l  (0.080-inch) ca se  des ign  wi th  

undetachable (spot-welded) s t e e l  wings. (The f o u r t h  and f i n a l  

m i s s i l e  i n  t h e  LTV s e r i e s  was reserved  f o r  l a t e r  use i n  proof 

t e s t i n g  t h e  improved high-performance rocke t  motor and t h e  alumi- 

num wing con£ i g u r a t  ion. ) 
\ 

(#) The r e s u l t s  of t h e  t h r e e  LTV f i r i n g s  d i s c lo sed  a  number 

of problem a r e a s  r e q u i r i n g  des ign  changes and ref inements  i n  both 

t h e  m i s s i l e  and ground equipment. Except f o r  a  s l i g h t  e ros ion  of 

t h e  nozz le  l i n e r  on LTV-2, t h e  i n t e r im  rocke t  motor funct ioned 

proper ly  and was r e l ea sed  i n  mid-December 1961 f o r  use i n  t h e  

i n i t i a l  c o n t r o l  t e s t  v e h i c l e  f i r i n g s .  I n  a l l  t h r e e  t e s t s ,  t h e  

m i s s i l e  z e r o - l i f t  o r  s k i n  f r i c t i o n  drag was from 20 t o  30 percent  

g r e a t e r  than p red i c t ed ,  because t h e  method of p a i n t  a p p l i c a t i o n  

was unsu i t ab l e  f o r  t h e  £1  igh t  environment. Severe wing v i b r a t i o n s  

presen ted  another  p o t e n t i a l l y  s e r i o u s  problem, t h e  source of which 

was no t  immediately determined. Performance of t h e  te lemet ry  sys-  

tem was s u f f i c i e n t  t o  c o l l e c t  t h e  major p o r t i o n  of t h e  requi rgd  

f l i g h t  da t a ;  however, coverage was incomplete.  
6 

(I) Problems r e l a t i n g  t o  t h e  b l a s t  e f f e c t s  on t h e  c a n i s t e r  

and t h e  exposed su r f aces  of ad j acen t  equipment were very  s i m i l a r  

t o  those  revea led  i n  t h e  LBS f i r i n g s .  Operat ion of t h e  f r o n t  cover 

e j e c t  ion mechanism and t h e  f r a n g i b l e  ( f i b e r g l a s s )  r e a r  c a n i s t e r  

cover was found t o  be s a t i s f a c t o r y ,  but  s t r u c t u r a l  f a i l u r e  of t h e  

double-wall aluminum c a n i s t e r  cont inued t o  p re sen t  a  problem. The 

expansion o r  bulging of t h e  c a n i s t e r  wa l l s  noted i n  t h e  f i r s t  two 

f i r i n g s  was cons iderab ly  reduced by t h e  use of an improved foam 

bonding, but t h e  c a n i s t e r  s t i l l  f a i l e d  t o  meet r e l i a b i l i t y  r e q u i r e -  

ments. A s tudy  of t h e  p o s t - f i r i n g  b l a s t  d a t a  showed t h a t  none of 



t h e  condi t ions  ev ident  i n  t h e  c a n i s t e r  could r e s u l t  i n  f a i l u r e  of 

a  s i n g l y  f i r e d  m i s s i l e ;  however, expansion of t h e  c a n i s t e r  w a l l s  

could adverse ly  a f f e c t  performance of a  s a lvo  of m i s s i l e s  f i r e d  

from ad jacen t  c a n i s t e r s .  To c o r r e c t  t h i s  condi t ion ,  GD/P cont inued 

i t s  s ea rch  f o r  a  more r i g i d  foam m a t e r i a l  t o  s t r eng then  t h e  can i s -  

t e r ' s  crown s e c t i o n .  The launch b l a s t  d a t a  f u r t h e r  demonstrated 

t h e  need f o r  b e t t e r  thermal p r o t e c t i o n  on exposed su r f aces  of t h e  

pod and v e h i c l e ,  and poin ted  up a  p o t e n t i a l l y  s e r i o u s  d i s p e r s i o n  

problem r e s u l t i n g  from t h e  s eve re  b l a s t  load on t h e  T-I r a d a r .  I n  

t h e  a r e a  of personnel  s a f e t y ,  t h e  n o i s e  l e v e l s  and t o x i c  conten t  

of gas samples were no t  considered excess ive .  4  5  

(U) The des ign  ref inements  r e s u l t i n g  from t h e  LTV f i r i n g s  and 

t h e  ensuing Control  Tes t  Vehicle  (CTV) program would be app l i ed  

t o  t h e  Guidance Tes t  Vehicle  (GTV) f o r  f i n a l  R&D t e s t s .  An e a r l y  

a n a l y s i s  of d a t a  requirements  f o r  t h e  CTV and GTV programs had 

ind i ca t ed  t h a t  e x i s t i n g  range f a c i l i t i e s  a t  WSMR would be adequate 

t o  support  both phases .  However, a  range survey i n  t h e  summer of 

1961 d i sc lo sed  t h a t  t h e  e x i s t i n g  f a c i l i t i e s  would n o t  be adequate 

t o  support  t h e  t e s t  program beyond t h e  CTV phase. I n  November, t h e  

Commanding General of WSMR advised  ARGMA t h a t  new range f a c i l i t i e s  
46 cos t i ng  about $288,750 would be  r equ i r ed  f o r  t h e  GTV f i r i n g s  

which were t e n t a t i v e l y  scheduled t o  begin i n  e a r l y  J u l y  1962. 
47 

45(1) GD/P Rept CR-830-166-001, 24 Aug 62, sub j :  LTV Sum, pp. 
1-5. MPCF, Bx 14-424, RHA. (2) MAULER Prog Rept,  Dec 1961, pp. 
3 ,  6. (3) Also s e e  App. 11. -- 

46 
The proposed program included $210,326 f o r  cons t ruc t ion  of 

s p e c i a l i z e d  f a c i l i t i e s  ( i . e . ,  blockhouse, launching pad, r a d a r  
tower, and u t i l i t i e s )  , and $78,424 f o r  t h e  modi f ica t ion  of t h r e e  
e x i s t i n g  support  bu i ld ings .  Funds f o r  GTV ins t rumenta t ion  hard-  
ware ($411,000) had a l r eady  been rece ived  and procurement was i n  
progress .  

4 7 ~ t r ,  ARGMA Comdr t o  CG, WSMR, 3 Nov 61, sub j :  MAULER Data 
Rqrmts f o r  GTV, & 1st Ind t h e r e t o ,  CG, WSMR, t o  ARGMA Comdr, 17 
Nov 61; a tchd a s  i n c l  t o  L t r ,  Chf, MAULER B r ,  TSPO, &DO, ARGMA, 
t o  GD/P, 28 Nov 61, n . s .  MPCF, Bx 13-649, RHA. 



To main ta in  t h a t  schedule ,  AOMC informed t h e  Chief of  Ordnance 

t h a t  a u t h o r i t y  t o  proceed wi th  cons t ruc t ion  of  t e s t  f a c i l i t i e s  
48 would be r equ i r ed  no l a t e r  than 8 December 1961. The urgency 

of t h i s  message, however, was overshadowed by t h e  FY 1962 funding 

wrangle which culminated i n  another  program s t r e t c h o u t  and delayed 

t h e  f i n a l i z a t i o n  of c o n s t r u c t i o n  c o n t r a c t s  t o  A p r i l  1962. 49 

4 8 ~ ~ ,  CG, A m ,  t o  CofOrd, n.d. ,  a tchd  a s  i n c l  t o  SS ORDXR- 
A-4-61, 9  Nov 61, sub j :  MAULER Dev T e s t  Facs ,  WSMR. MPCF, Bx 13- 
649, RHA. 

49 
L t r ,  Chf, R&D Div, OCO, t o  CG, AOMC, 23 Mar 62, sub j :  DOD 

P ro j  92A Rept,  & i n c l  t h e r e t o .  F i l e  same. 



CHAPTER V I  

v FISCAL ANEMIA AND PROGRAM STRETCHOUT (U) 

(U) Back i n  t h e  sp r ing  of 1959-when t h e  MAULER was y e t  a  mere 

gleam i n  Convai r ' s  eye-MG J .  H. Hinr ichs ,  t h e  Chief of Ordnance, 

had given h i s .  peers  i n  t h e  Pentagon a  p rophe t i c  p i e c e  of advice  

t h a t  bears  r epea t ing .  I n  a  progress  r e p o r t  on implementation of 

t h e  Corps' ass igned  R&D p r o j e c t s ,  he wrote: 

A s  a  r e s u l t  of inadequate  funding, we have f r i t t e r e d  away 
over a  per iod  of t ime cons iderab le  sums of money on some develop- 
ment programs wi th  very  smal l  r e t u r n s .  The P l a t o  p r o j e c t  is an 
example of t h i s ,  and t h e r e  a r e  o t h e r s .  I have advised t h e  C/R&D 
t h a t  I b e l i e v e  t h e  i n i t i a t i o n  o r  con t inua t  ion of any development 
p r o j e c t  a t  a  funding l e v e l  l e s s  than  t h a t  necessary  f o r  e f f i c i e n t  
p rosecut ion  of t h e  p r o j e c t  is  no t  worthwhile,  and t h a t ,  i f  neces-  
s a ry ,  we should do fewer t h ings  i n  a  more complete manner. 

Funding c o n t r o l s ,  i n  most i n s t ances ,  t h e  q u a l i t y  a s  we l l  a s  
t h e  r a t e  of p rog re s s .  We cannot expect  l i m i t e d  funds t o  fund 
unl imited programs r e g a r d l e s s  of how promising. I s h a l l  cont inue  
t o  make recommendations on t h e  con t inua t ion ,  suspension,  o r  t e r -  
mination of p r o j e c t s  no t  on ly  on t h e  t e c h n i c a l  mer i t s  of each, bu t  
on t h e  funding prospec ts .  That t h e s e  recommendations a r e  n o t  
always approved is  recognized a s  a  f a c t  of  l i f e .  However, i n  many 
in s t ances ,  d i sapprova l  poses a  r e a l  problem of f i nd ing  funds t o  
pursue t h e  s e l e c t e d  course  of a c t i o n .  . . . 1 

Three yea r s  l a t e r ,  no th ing  could be added and nothing sub t r ac t ed  

from h i s  words, f o r  such was t h e  dilemma of  t h e  MAULER p r o j e c t  i n  
2  

1962-63. The l e s sons  of t h e  i l l - f a t e d  PLATO p r o j e c t  notwithstand-  

ing, t h e  MAULER was headed s t r a i g h t  down t h e  same p a t h  t o  o b l i v i o n  

f o r  many of t h e  same reasons.  

(U) Throughout t h e  1962-63 per iod ,  t h e  MAULER program was 

hem0  f o r  LTG C a r t e r  B .  Magruder, DCSLOG, DA, 29 May 59, sub j  : 
Ord Objec t ives .  

2  
See Ruth J a r r e l l  & Mary T. Cagle,  H i s to ry  of t h e  PLATO Anti-  - 

m i s s i l e  M i s s i l e  System - 1952-1960 (ARGMA, 23 Jun  61). 



cha rac t e r i zed  by cont inued f i s c a l  anemia, p a i n f u l  s t r e t c h o u t ,  and 

e s c a l a t i o n  i n  RDTE c o s t ;  a  m u l t i p l i c i t y  of unsolved t e c h n i c a l  

problems and growing c r i t i c i s m  of t h e  c o n t r a c t o r ' s  pe r fqmance ;  a  

l a c k  of f i rm  and t imely guidance on requirements f o r  support  equip- 

ment; agonizing program reviews and r e a p p r a i s a l s ;  and f i n a l l y ,  a  

complete r e d i r e c t i o n  of  t h e  e f f o r t  t o  a  " k i l l  o r  cure" ope ra t i on  

i n  l a t e  1963. From a s tandpoin t  of adverse  i n f luence  on t h e  

o v e r a l l  program, no one of t h e s e  s i t u a t i o n s  can be  d ivorced  from 

t h e  o t h e r ,  f o r  they a l l  had an i n t e r r e l a t e d  tendency t o  cause 

de lay ,  f r u s t r a t i o n ,  and confusion,  and u l t i m a t e l y  t o  undermine 

confidence i n  t h e  c o n t r a c t o r ' s  a b i l i t y  t o  develop an acceptab le  

MAULER system w i t h i n  reasonable  t i m e  and c o s t .  Indeed, t h e  

magnitude of t h e  problems y e t  t o  be solved i n  May 1963 prompted 

one well-informed congress iona l  source  t o  a s s e r t :  "There i s  no 

c e r t a i n t y  today t h a t  t h i s  advanced weapon a c t u a l l y  can be b u i l t .  I13 

A t  t h a t  t i m e ,  t h e  Army Readiness Date had s l i p p e d  34 months-from 

J u l y  1964 t o  May 1967-and t h e  t o t a l  es t imated  RDTE program c o s t  

had climbed from $77 t o  $323.9 m i l l i o n ,  some $120.39 m i l l i o n  of 

which had been ob l iga t ed  dur ing  t h e  FY 1960-63 per iod .  
4  

(U) While t h e  l a c k  of t e c h n i c a l  p rogress  during t h e  1962-63 

pe r iod  was b a s i c a l l y  t h e  f a u l t  of t h e  prime c o n t r a c t o r ,  t op - l eve l  

Government o f f i c i a l s  m a t e r i a l l y  con t r ibu t ed  t o  t h e  dilemma and 

must t h e r e f o r e  s h a r e  t h e  r e s p o n s i b i l i t y  f o r  t h e  outcome. The 

urgent  need for  an e a r l y  MAULER c a p a b i l i t y  had long s i n c e  been 

recognized,  and t h a t  need became even more c r i t i c a l  w i t h  t h e  

te rmina t ion  of t h e  VIGILANTE program and t h e  r e t i r emen t  of t h e  

M42 DUSTER. I n  apparent  r ecogn i t i on  of t h i s  need, DOD accorded 

t h e  MAULER top  development p r i o r i t y  and on s e v e r a l  occas ions  

3 ~ i l l i a m  E.  Howard, "Technical Troubles  H i t  Mauler M i s s i l e  ," 
Hun t sv i l l e  Times, May 5, 1963. 

4(1) MAULER Char t  AMCPM-MAM M-3942, 24 Apr 64. MPCF, Bx 13- 
410, RHA. (2) Add t o  MAULER TDP, 10 Dec 65, p. 10. 



expressed a d e s i r e  t o  speed up t h e  d e l i v e r y  d a t e .  I n  p r a c t i c e ,  

however, t h e  o f f i c i a l s  holding t h e  pu r se  s t r i n g s  simply were n o t  

w i l l i n g  t o  pay t h e  p r i c e  of an e f f i c i e n t  convent iona l ly  pha&d 

program, l e t  a lone  t h a t  of an a c c e l e r a t e d  development e f f o r t .  

Ins tead ,  they  subjec ted  t h e  MAULER program t o  a piecemeal,  "stop- 

s t a r t "  funding philosophy which no t  on ly  had a profound impact on 

t h e  r a t e  and q u a l i t y  of t e chn ica l  p rogress ,  bu t  a l s o  con t r ibu t ed  

t o  t h e  schedule  s l i ppages  and t h e  s teady  r i s e  i n  RDTE c o s t s .  

(U) It w i l l  be r e c a l l e d  t h a t  t h e  MAULER program had s u f f e r e d  

a 1-year s t r e t c h o u t  near  t h e  end of FY 1961, when t h e  4-year ,  $108- 
,k 

m i l l i o n  program was supplanted by t h e  5-year,  $109 .3-mi l l ionpro-  

gram w i t h  a new read ines s  d a t e  of J u l y  1965. The RDTE funding 

requirement based on t h e  r ev i sed  p lan  had been p laced  a t  $28.4 

m i l l i o n  i n  FY 1962 and $26.5 m i l l i o n  i n  FY 1963. These funding 

e s t ima te s ,  however, d i d  no t  inc lude  key items of ground support  

and a n c i l l a r y  equipment, t h e  t e c h n i c a l  requirements  f o r  which had 

n e i t h e r  been developed by t h e  u se r  nor  approved by O C R D . ~  General 

Hinrichs reminded OCRD, i n  May 1961, t h a t  t h e  f u l l  c o s t  of t h e  

MAULER program could n o t  be es t imated  u n t i l  r e c e i p t  of f i rm  

guidance on support  v e h i c l e s  and equipment, and f u r t h e r ,  t h a t  

pkompt a c t i o n  would be r equ i r ed  i n  o r d e r  t o  meet t h e  d e l i v e r y  

schedule  f o r  t h e  complete weapon system. I n  a d d i t i o n  t o  t h e  need 

f o r  f i r m  d i r e c t i o n  on items of  equipment n o t  o rgan ic  t o  t h e  f i r e  

mission of t h e  system, he urged t h a t  an e a r l y  dec i s ion  be made on 

t h e  s p e c i f i c  IFF system t o  be used i n  t h e  MAULER. 
6 

' ,'s 
5 ~ e e  - above, pp. 114-17. 
6 

(1) DF, C m t  1, 00/61S-2360, CofOrd t o  CRD, DA, 10 May 61, 
sub j :  IFF & Other Equip f o r  MAULER. MPCF, Bx 13-649, RHA. (2) 
A s  noted e a r l i e r ,  dec i s ions  r e l a t i n g  t o  IFF equipment had been 
delayed by an Ordnance-Signal Corps funding d i s p u t e .  This  con- 
t rove r sy  was f i n a l l y  s e t t l e d  i n  J u l y  1961; however, s i n c e  IFF 
equipment was a t r i - s e r v i c e  item, t h e  s p e c i f i c  system t o  be used 
i n  t h e  MAULER had t o  awai t  a f i n a l  JCS dec i s ion  which was n o t  
forthcoming u n t i l  l a t e  1962. - See above, pp. 75-81. 



F i s c a l  Year 1962 

T h e  FY 1962 funding e x e r c i s e  s t a r t e d  ou t  w i t h  a monumental 

paper s tudy aimed a t  speeding t h e  MAuLER's s e r v i c e  a v a i l a b i l i t y ,  

bu t  ended wi th  another  program s t r e t c h o u t .  During t h e  f i r s t  quar-  

t e r ,  t h e  S e c r e t a r y  of Defense quer ied  t h e  Army on t h e  p o s s i b i l i t y  

of a c c e l e r a t i n g  t h e  program. I n d i c a t i n g  t h a t  t h e  p r o j e c t  appeared 

t o  be s u b s t a n t i a l l y  underfunded, he reques ted  a r e p o r t  on t h e  ade- 

quacy of funding f o r  t h e  c u r r e n t  program, t oge the r  w i th  a complete 

program package f o r  an a c c e l e r a t e d  development-production e f f o r t .  
7 

@ I n  e a r l y  October 1961, LTG Arthur  G .  Trudeau, t h e  Army 

Chief of R&D, fu rn ished  t h e  Army S t a f f  two p l ans ,  one o u t l i n i n g  t h e  

f u l l  scope of funding requirements  f o r  t h e  c u r r e n t  5-year program 

and t h e  o t h e r  an a c c e l e r a t e d  program. The c u r r e n t  program-calling 

f o r  an i n i t i a l  ope ra t i ona l  c a p a b i l i t y  by J u l y  1965 and t o t a l i n g  

$630.1 m i l l i o n  i n  RDTE and PEMA funds-provided only f o r  t h e  f i r e  

u n i t  and m i s s i l e  p l u s  very  l i m i t e d  maintenance equipment. The 

t o t a l  c o s t  of t h e  planned 5-year program ( inco rpo ra t i ng  a l l  essen-  

t i a l  i tems r equ i r ed  t o  equip,  t r a i n ,  ope ra t e ,  and support  14  

b a t t a l i o n s )  was es t imated  a t  $1,088.3 m i l l i o n .  Under t h i s  program, 

t h e  f i r s t  b a t t a l i o n  would be a c t i v a t e d  i n  September 1965, and t h e  

l a s t  of t h e  14  b a t t a l i o n s  i n  J u l y  1967. Under t h e  proposed 

$1,197.8-million a c c e l e r a t e d  program, t h e  f i r s t  MAULER b a t t a l i o n  

would be a c t i v a t e d  8 months e a r l i e r  (January 1965) and t h e  l a s t  of 

t h e  14  b a t t a l i o n s  18 months e a r l i e r  (January 1966).  
8 

@ To improve t h e  chances of approval  by t h e  Sec re t a ry  of 

Defense, D r .  Finn J .  Larsen, ASA (R&D), reques ted  t h a t  t h e  proposed 

p l ans  be reexamined " to  determine i f  it  would be f e a s i b l e  t o  provide 

7 ~ e m o  f o r  CofS, DAY f r  ASA (R&D) , 19 Sep 61, sub j  : Rev of 
MAULER P r o j .  MPCF, Bx 13-649, RHA. 

8~~ CRD-C2 33144, t h r u  CofS & ASA (R&D), t o  SAY 9 Oct 61, sub j :  
Rev of MAULER P r o j ,  & i n c l s  t h e r e t o .  MPCF, Bx 13-649, RHA. 



a  more a u s t e r e  program." He f e l t  t h a t  t h e  proposals  included r e -  

quirements f o r  c e r t a i n  f e a t u r e s  which were d e s i r a b l e  but no t  

e n t i r e l y  necessary f o r  e f f e c t i v e  ope ra t ions ,  and t h a t  t he  funding 

needs could be s u b s t a n t i a l l y  reduced by a  "more s imp l i f i ed  concept" 

of ope ra t  ion.  9  

(@ Following an exhaust ive study of a l l  a spec t s  of t h e  

p r o j e c t ,  i n  mid-November, t h e  MAULER Mate r i e l  Coordination Group 

(MCG) came up with a  6  percent  reduct ion  in  t o t a l  program c o s t s ,  
'1 

t h e  planned 5-year program being reduced t o  $1,030.5 mi l l i on  and 

t h e  acce l e ra t ed  program t o  $1,130.8 m i l l i o n .  The fol lowing t a b l e  

shows t h e  FY 1962-63 funding s t a t u s  of t h e  e x i s t i n g  MAULER program 

and the  funding requirements f o r  t h e  planned and acce l e ra t ed  pro- 

grams ( i n  mi l l i ons  of d o l l a r s ) .  

Curren t ly  Funded Plnd 5-Yr 
5-Year program* Program 

FY 1962 
RDTE... . . . . . . . . . . .  $ 28.5 $ 58.2 
PEMA. ............. .7+=': .9 
oMA+:+:+: ............ 0 .o 3.5 
FY 1962 T o t a l . . .  .. 29.2 62.6 

FY 1963 
RDTE.... .......... 27 .3'"* 75.5 
PEMA... . . . . . . . . . .  . 9 2  . 9'k'k 126.8 
O M . . . . . . . . . . . . . . .  0  .o 0.0 
FY 1963 T o t a l . .  ... 120.2 202.3 

To ta l  t o  Completion: ($  630.1) ($  1,030.5) 

Accelerated 
Program 

-1. 

"As of P ro j ec t  44 Report, dated 15  August 1961. 
-La- 
,\ ,. 

Guidance i n  DOD Memorandum, sub j  : Review of Program Packages, 
dated 22 Sep 61, de l e t ed  $ .7 m i l l i o n  i n  FY 62 PEMA and $92.9 
m i l l i o n  i n  FY 63 PEMA, and increased FY 63 RDTE t o  $50 mi l l i on .  

-La-- ,, ., k 
Operations and Maintenance, Army. 

Both of the  programs included funds f o r  Multisystem Tes t  Equipment 

(MTE); and t h i s ,  toge ther  wi th  o t h e r  items of support  equipment not  

'~erno f o r  CofS, 26 Oct 61, subj :  MAULER Pro j .  MPCF, Bx 13- 
649, RHA. 



previous ly  cons idered i n  t h e  c o s t  analys  is ,  

t h e  d i f f e r e n c e  i n  c o s t  between t h e  e x i s t i n g  

accounted f o r  most of 

and planned 5-year 

programs. The inc rease  i n  c o s t  of t h e  a c c e l e r a t e d  program r e s u l t e d  

from such f a c t o r s  a s  m u l t i p l e  s h i f t  opera t ion ,  increased t o o l i n g  

f o r  h igher  product ion r a t e s ,  dua l  sources  of some c r i t i c a l  i tems, 

increased number of  components and subassemblies i n  t h e  R&D p ia se ,  

and an increased l e v e l  of e f f o r t  t o  a s s u r e  adherence t o  schedules .  
10 

(A I n  forwarding these  program packages t o  t h e  Sec re t a ry  of 

Defense, t h e  Sec re t a ry  of t h e  Army emphasized t h e  urgent  need f o r  

t h e  MAULER, adding t h a t  u n t i l  " t h i s  weapon system is  ope ra t i ona l ,  

forward combat elements of t h e  f i e l d  army w i l l  be v i r t u a l l y  de- 

f e n s e l e s s  a g a i n s t  a t t a c k  by s h o r t  range t a c t i c a l  m i s s i l e s  and 

rocke t s  and by high speed a i r c r a f t  ope ra t i ng  a t  very low a l t i t u d e s . "  

With regard  t o  t h e  two program p l ans ,  he s t a t e d :  

The a c c e l e r a t e d  program is  t e c h n i c a l l y  f e a s i b l e  i f  s u f f i c i e n t  
funds a r e  provided. Although it involves  inheren t  r i s k ,  I be l i eve  
t h e  requirement f o r  t h e  c a p a b i l i t y  it w i l l  provide j u s t i f i e s  both 
t h e  increased  c o s t  and t h e  added r i s k .  The Army cannot f u r n i s h  
t h e  increased  funds r equ i r ed  i n  FY 1962 and FY 1963 from w i t h i n  
FY 1962 resources  and t h e  FY 1963 program guidance; t h e r e f o r e ,  it 
is  necessary  t o  ask  your a s s i s t a n c e .  

It is  reques ted  t h a t  you approve t h e  acce l e r a t ed  MAULER pro- 
gram; provide . . . $56,408,000 from FY 1962 OSD Emergency Funds 
t o  support  t h e  acce l e r a t ed  program; and amend your FY 1963 budget 
guidance t o  i nc rease  RDT&E funds f o r  MAULER from $50,000,000 t o  
$71,466,000 and f o r  MTE from $1,333,000 t o  $13,780,000 and t o  
a u t h o r i z e  FY 1963 PEMA funds i n  t h e  amounts of $190,107,000 f o r  
MAULER and $9,600,000 f o r  M T E . ~ ~  

(U) I n  view of t h e  Defense S e c r e t a r y ' s  expressed concern t h a t  

t h e  p r o j e c t  was s u b s t a n t i a l l y  underfunded-a f a c t  borne o u t  by t h e  

above studies-and h i s  d e s i r e  t o  speed up t h e  MAULER'S s e r v i c e  

'OSS CRD-C2 35007, CRD t h r u  CofS & ASA (R&D) , t o  SA, 13 Nov 
61, sub j :  Rev of MAULER P r o j ,  & i n c l s  t h e r e t o .  MPCF, Bx 13-649, RHA. 

l b e m o  f o r  SECDEF, n.d. ,  sub j :  Rev of MAULER P r o j ,  a tchd a s  
I n c l  5 t o  SS CRD-C2 35007, 13 Nov 61. F i l e  
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same. 



a v a i l a b i l i t y ,  i t  appeared t h a t  t h e  program's long-s tand ing  economic 

d i f f i c u l t i e s  would a t  l a s t  be  so lved .  U n f o r t u n a t e l y ,  t h i s  was n o t  

t h e  c a s e ,  and a n o t h e r  y e a r  ended w i t h  t h e  program n e a r  complete 

c o l l a p s e .  I n  December 1961, t h e  S e c r e t a r y  of Defense r e j e c t e d  b o t h  

t h e  planned and a c c e l e r a t e d  programs and dec ided  t o  fund t h e  MAULER 

a t  t h e  RDTE l e v e l s  provided i n  t h e  guidance memorandum of 22 Sep- 

tember 1961-i .e. ,  $28.5 m i l l i o n  i n  FY 1962 and $50 m i l l i o n  i n  FY 

1963, w i t h  no PEMA funds  i n  e i t h e r  y e a r .  Although a v a i l a b l e - f u n d s  
,'4 ,, 

f o r  c o n t r a c t o r  and in-house e f f o r t  were v i r t u a l l y  exhaus ted ,  AOMC 

was d i r e c t e d  n o t  t o  make any r e d u c t i o n s  i n  t h e  l e v e l  of e f f o r t  a t  

t h a t  t ime because  o f  t h e  approaching Chris tmas season .  

(U) The M i s s i l e  Command informed OCO, on 18 December, t h a t  t h e  

funding s i t u a t i o n  was r e a c h i n g  a c r i t i c a l  p o i n t  and t h a t  $29 m i l l i o n  

i n  emergency FY 1962 funds  would be r e q u i r e d  by e a r l y  January  i f  a 

t o t a l  c o l l a p s e  of t h e  program was t o  be a v e r t e d .  It then  l e a r n e d ,  

on 2 J a n u a r y  1962, t h a t  t h e  S e c r e t a r y  of Defense had r e j e c t e d  t h e  

r e q u e s t  f o r  emergency funds .  I n s t e a d ,  OCO supplemented t h e  FY 1962 

RDTE program by t h e  p a l t r y  sum of $6.9  m i l l i o n ,  i n c r e a s i n g  t h e  t o t a l  

f o r  t h a t  y e a r  t o  $35.352 m i l l i o n .  The MAULER p r o j e c t  s t a f f  d e t e r -  

mined t h a t  by u s i n g  t h e  r e v i s e d  FY 1962 RDTE program and s h o r t e n i n g  
;Ir 

t h e  c o n t r a c t  p e r i o d  from 1 October t o  9 J u l y  1962,  additional'^^ 
1963 funds  could  be added a t  t h a t  t ime and t h e  program cou ld  meet 

t h e  r e v i s e d  r e a d i n e s s  d a t e  o f  May 1966. 1 2  

(U) Along w i t h  t h e  10-month s l i p p a g e  i n  t h e  s e r v i c e  a v a i l a -  

b i l i t y  d a t e ,  t h e  e s t i m a t e d  c o s t  of t h e  t o t a l  RDTE program i n c r e a s e d  

from $109.3 t o  $249.5 m i l l i o n .  As no ted  above, most of t h i s  c o s t  

i n c r e a s e  was a t t r i b u t e d  t o  t h e  a d d i t i o n  o f  s u p p o r t  equipment n o t  

cons idered  i n  p r e v i o u s  e s t  imates  . Other  c o n t r i b u t i n g  f a c t o r s  were 

12(1)  TT ORDXR-RHB-862, CG, AOMC, t o  CofOrd, 18 Dec 61,  a t c h d  
a s  i n c l  t o  SS ORDXR-R-1035, 1 5  Dec 61, s u b j :  MAULER Program. MPCF, 
Bx 13-649, RHA. (2) TT, CofOrd t o  CG, AOMC, 2 J a n  62. Same F i l e s ,  
Bx 14-256. (3 )  MFR, Lewis L. Gober, Act MAULER PM, 17 Sep 62, s u b j :  
MAULER Program H i s t .  Same F i l e s ,  Bx 13-410. 



t h e  l ack  of adequate and t imely funding f o r  a balanced .program 

and t h e  unorthodox c o n t r a c t i n g  procedures  under which t h e  program 

opera ted ;  i nc reases  i n  m a t e r i a l  and l abo r  c o s t s ;  and requirements 

f o r  a d d i t i o n a l  t e s t  hardware and cons t ruc t ion  of new t e s t  f a c i l i -  

t i e s  a t  White Sands .I3 The RDTE funds a c t u a l l y  rece ived  and o b l i -  

ga ted  dur ing  FY 1962 amounted t o  $35,763,478, increas ing  t h e  t o t a l  

MAULER investment t o  $70,546,737 f o r  t h e  FY 1960-62 per iod .  
14 

(d During t h e  second meeting of t h e  MAULER MCG, he ld  a t  t h e  

Pentagon i n  l a t e  February 1962, r ev i sed  t a r g e t  d a t e s  f o r  t h e  p r o j e c t  

were t e n t a t i v e l y  e s t a b l i s h e d  a s  fol lows:  October 1962 - f i r s t  GTV 

f i r i n g ;  January 1963 - s t a r t  system demonstrat ion w i th  t h e  f i r s t  

Engineering Model F i r e  Unit  (EMFU) ; August 1965 - d e l i v e r y  of f i r s t  

i n d u s t r i a l  f i r e  u n i t ;  and May 1966 - OSRD and o rgan iza t ion  of t h e  

f i r s t  MAULER b a t t a l i o n .  A t  t h e  same time, t h e  Deputy Chief of S t a f f  

f o r  M i l i t a r y  Operat ions confirmed t h e  requirement f o r  a t o t a l  of 16 

( i n s t e a d  of 14) U .  S. Army MAULER b a t t a l i o n s ,  each wi th  4 b a t t e r i e s  

of 6 f i r e  u n i t s .  15  

F i s c a l  Year 1963 

(@ The FY 1963 funding e x e r c i s e  was e s s e n t i a l l y  a r epea t  per -  

formance of t h e  previous yea r s .  The a d d i t i o n a l  funds needed t o  

maintain t h e  r e v i s e d  schedule  d i d  no t  m a t e r i a l i z e ,  aga in  fo rc ing  

t h e  MAULER P r o j e c t  Manager t o  r e s o r t  t o  unorthodox c o n t r a c t i n g  

procedures based on a f i x e d  funding l e v e l  ($49.9 mi l l i on )  r a t h e r  

13(1) - I b i d .  (2) Anal of MAULER RDTE Cost Trends,  29 Mar 62. 
MPCF, Bx 11-14, RHA. -- Also s e e  above, pp. 151-52. 

140f t h e  $70.5 m i l l i o n ,  $63.7 m i l l i o n  was a l l o c a t e d  t o  t h e  
GD/P R&D c o n t r a c t  (ORD-1951); $1.2 m i l l i o n  t o  seven o t h e r  con t r ac -  
t o r s  ( i nc lud ing  t h r e e  new FY 1962 c o n t r a c t s  f o r  t h e  I R A  u n i t ,  MTE, 
and t a r g e t  m i s s i l e  formation c o n t r o l  equipment); and t h e  remaining 
$5.6 m i l l i o n  t o  AOMC and suppor t ing  Government agenc ies .  Add t o  
MAULER TDP, 10 Dec 65, pp. 11-12. 

151tr, DCG,GM, AOMC, t o  CofOrd, 8 Mar 62, sub j :  MAULER Monthly 
Prog Rept f o r  Feb 1962. MPCF, Bx 13-649, RHA. 



than a f u l l y  s a t i s f y i n g ,  balanced program. The f i s c a l  problem was 

f u r t h e r  complicated by major changes i n  system design t o  overcome 

t echn ica l  problems. A t  t h e  end of t h e  f i r s t  q u a r t e r ,  it  appeared 

t h a t  t h e  May 1966 r ead ines s  d a t e  could be met i n  s p i t e  of t h e  fund- 

ing shor tage .  16 
However, a l a t e r  s tudy of t h e  impact of t h e  des ign  

% 
changes on t h e  t o t a l  program ind i ca t ed  an immediate need f o r  $5 .1  

m i l l i o n  i n  a d d i t i o n a l  FY 1963 funds and an a d d i t i o n a l  $20 m i l l i o n  

i n  FY 1964. Based on t h i s  r eeva lua t ion ,  Colonel Dennis, on 14  

November 1962, s e n t  AMC a formal r eques t  f o r  supplemental program 

a u t h o r i t y ,  advis ing  t h a t  t h e  a d d i t i o n a l  FY 1963 funds were r equ i r ed  

by December t o  a v e r t  a 6-month s l i ppage .  He followed t h i s  up w i th  

a p r e s e n t a t i o n  t o  General Besson on 15  November. 17 

(g I n  December 1962, OCRD advised General Besson t h a t  no 

a d d i t i o n a l  FY 1963 funds would be provided and it was no t  contem- 

p l a t e d  t h a t  t h e  Army could supplement t h e  1964 program beyond t h a t  

a l r eady  approved by OSD. I n  t h e  l i g h t  of t h i s  dec i s ion  and t h e  

continued problems and de lays  being encountered by GD/P, Colonel 

Dennis had no a l t e r n a t i v e  bu t  t o  a d j u s t  t h e  o v e r a l l  program w i t h  

an a t t endan t  6-month s l i ppage  (from May t o  November 1966) and a 

f u r t h e r  e s c a l a t i o n  i n  t h e  t o t a l  RDTE c o s t  t o  $323 m i l l i o n .  I n  

February 1963, t h e  MAULER MCG recommended t h a t  t h e  6-month s l i ppage  

be accepted,  t h a t  f u l l  endorsement be given t h e  $323 m i l l i o n  RDTE 

program, and t h a t  system development proceed wi th  f u l l  support  of 

t h e  DA S t a f f  and major commands.18 The RDTE funds rece ived  and 

16MF~, Lewis L. Gober, Act MAULER PM, 17 Sep 62, sub j :  MAULER 
Program H i s t .  MPCF, Bx 13-410, RHA. 

17(1)  L t r ,  COL Norman T. Dennis, MAULER PM, t o  CG, AMC, 14 
Nov 62, sub j :  MAULER RDTE Program. (2) MFR, LTC William C .  F. 
Mullen, 1 5  Nov 62, sub j :  MAULER B r i e f i n g  t o  General Besson on 15 
Nov 62. MPCF, Bx 13-410, RHA. 

MFR, COL N.  T. Dennis, 21 Jan 63, sub j :  T r i p  Rept, 6-13 
J a n  63, & i n c l s  t h e r e t o .  MPCF, Bx 13-410, RHA. (2)  L t r ,  COL N .  
T. Dennis t o  LTG F. S. Besson, J r . ,  CG, AMC, 14 Dec 62, n . s .  (3) 
MAULER PM2P, 31 Dec 62, p.  19. (4)  H i s t  Rept, MAULER P r o j  Ofc, 
1 J a n  - 30 Jun  63, pp. 2, 6. 



ob l iga t ed  dur ing  FY 1963 came t o  $49,843,250, increas ing  t h e  t o t a l  

investment t o  $120,389,987 f o r  t h e  FY 1960-63 per iod .  19 

Adjustment of Product ion P lans  

(4 The readjustment  of t h e  FY 1963 RDTE program of n e c e s s i t y  

a f f e c t e d  t h e  MAULER procurement and product ion p l ans .  The PEMA 

program change proposa l  of May 1963 e n t a i l e d  a  c o s t  of $1.008 

b i l l i o n ,  i n  c o n t r a s t  t o  t h e  approved f i g u r e  of $750.3 mi l l i on .  It 

c a l l e d  f o r  t h e  procurement of MAULER equipment and m i s s i l e s  f o r  16 

U.  S. Army b a t t a l i o n s ,  p l u s  maintenance f l o a t s  and o t h e r  non- 

t a c t i c a l  i tems.  The MAULER weapon system would r e p l a c e  t h e  obso- 

l e t e  M42 DUSTER which had a l r eady  been phased o u t  of t h e  a c t i v e  

b army except  f o r  two b a t t e r i e s  deployed i n  t h e  Panama Canal Zo . 
Since  it would n o t  r ep l ace  any o the r  weapon u n t i l  i n t roduc t ion  of 

t h e  Army A i r  Defense System f o r  t h e  1970's  (AADS-70) ,20 t h e r e  

would be no immediate acc rua l  of sav ings  t o  o f f s e t  i t s  c o s t .  How- 

ever ,  t h e  MAULER i n  conjunc t ion  wi th  t h e  AADS-70 would r e p l a c e  t h e  

NIKE HERCULES and HAWK weapon systems, thereby improving t h e  Army's 

a i r  defense  c a p a b i l i t y  w i t h  a  s u b s t a n t i a l  r educ t  ion i n  o v e r a l l  

c o s t .  
2  1 

(u) Meanwhile, t h e  Army General S t a f f  de fe r r ed  approval of t h e  

Determinat ion & Findings (D&F) f o r  award of t h e  Advance Production 

Engineering (APE) c o n t r a c t  u n t i l  completion of t h e  program review 

conducted by t h e  Nichols ~ o m m i t t e e . ~ ~  Pursuant  t o  t h e  f i nd ings  of 

t h a t  committee and a u t h o r i t y  contained i n  t h e  D&F signed by t h e  

" ~ d d  t o  MAULER TDP, 10 Dec 65, pp. 11-12. 

2 0 ~ y  d i r e c t i o n  of t h e  Sec re t a ry  of Defense, 15  October 1964, 
t h e  AADS-70 was renamed t h e  SAM-D (Surface- to-Air  M i s s i l e  Develop- 
ment), wi th  concurrent  r e d i r e c t  ion of t h e  e f f o r t .  = MICOM H i s t  
Sum, FY 1965, p .  120. 

2 h A ~ ~ ~ ~  PCP 6.41.21.06.1-2, a tchd  a s  i n c l  t o  DF, MAULER PM 
t o  CG, MICOM, 6  May 63, sub j :  MAULER PCP. 

2 2 ~ o r  f i n d i n g s  of t h e  Nichols Committee, - s e e  below, p p  174-81. 



ASA ( I n s t a l l a t i o n s  & Log i s t i c s )  on 25 June 1963, t h e  Los Angeles 

Procurement D i s t r i c t  (LAPD) awarded GD/P a  $3.636-million APE 

c o n t r a c t  covering t h e  c o s t  of engineer ing  manhours and s e r v i c e s  

during t h e  t r a n s i t i o n  of t h e  weapon system from R&D t o  product ion.  

This  c o n t r a c t  was t o  have remained i n  e f f e c t  u n t i l  1 Apr i l  1964; 

however, t h e  r e d i r e c t i o n  of t h e  MAULER R&D program l e d  t o  i t s  

te rmina t ion  on 5 December 1963 a f t e r  an expendi ture  of $1,017,351. 
23 

(# Concurrent ly  w i th  process ing  t h e  D&F f o r  t h e  APE c o n t r a c t ,  

t h e  M i s s i l e  Command, i n  February 1963, reques ted  approval  of a  D&F 

covering t h e  n e g o t i a t i o n  of c o n t r a c t s  w i th  GD/P and o t h e r s  f o r  

con t inua t ion  and completion of t h e  MAULER R&D e f f o r t  on an i nc re -  

mental ly  funded b a s i s  a t  a  t o t a l  es t imated  c o s t  of $170,022,750. 

The proposed procurements during t h e  5-year per iod ,  1 J u l y  1963 

through 30 June  1968, embraced eva lua t ion  t e s t i n g  of major and 

subassembly hardware, f l i g h t  t e s t  f i r i n g s ,  and f a b r i c a t  ion of 

some 131 m i s s i l e s ,  7  f i r e  u n i t s ,  and necessary  a n c i l l a r y  equipment, 

t oge the r  w i th  any r equ i r ed  product improvement e f f o r t .  Approval 

of t h i s  b lanke t  D&F would enable  t h e  P r o j e c t  Manager t o  make maxi- 

mum use of i ncen t ive  con t r ac t i ng ;  f a c i l i t a t e  breakout procurement 

w i th  p o t e n t i a l  sav ings  i n  management f e e  a r e a s ;  and considerably 

reduce admin i s t r a t i ve  workload requirements  i nc iden t  t o  y e a r l y  

con t r ac t i ng  . 2 4 

(U) The ASA (R&D), i n  l a t e  May 1963, approved t h e  D&F on a  

modified 1-year b a s i s  and au thor ized  t h e  n e g o t i a t i o n  of an agree-  

ment f o r  completion of t h e  e f f o r t  under GD/P'S b a s i c  c o n t r a c t  

(ORD-1951). The e f f o r t  t o  n e g o t i a t e  t h i s  agreement on a  cos t -p lu s -  

23(1) TT AMCPM-MAP-180, CG, MICOM, t o  CO, LAPD, 27 Jun  63, 
a tchd  t o  SS AMCPM-MAP-15, Dep PM, 27 Jun  63, sub j :  Req f o r  Apprl 
of Awd, MAULER APE Svcs Contr .  (2)  H i s t  Repts,  MAULER Pro j  Ofc, 
1 J a n  - 30 Jun  63, p .  3; 1 J u l  63 - 30 Jun  64, p.  2. 

2 4 ~ t r ,  CG, MICOM, t o  CG, AMC, 11 Feb 63, sub j :  X m i t l  of D&F, 
MAULER, & i n c l  t h e r e t o ,  a tchd  t o  SS AMCPM-MAP-3, MAULER PM, 11 Feb 
63, sub j :  D&F, MAULER. MPCF, Bx 14-256, RHA. 



i ncen t ive - f ee  b a s i s ,  however, was hampered by a l a c k  of adequate  

program a u t h o r i t y .  Of t h e  $75.716 m i l l i o n  RDTE program f o r  FY 1964, 

only $37.7 mi l l i on  was r e l e a s e d  f o r  o b l i g a t i o n  and t h e  remaining 

$38.016 mi l l i on  was de fe r r ed .  The P r o j e c t  Manager, on 11 J u l y  1963, 

awarded GD/P a 60-day l e t t e r  o rde r  c o n t r a c t  f o r  $15 m i l l i o n .  With 

t h e  r e l e a s e ,  i n  September, of $21 m i l l i o n  of t h e  de fe r r ed  funds,  

t h e  l e t t e r  c o n t r a c t  was extended t o  120 days a t  a t o t a l  c o s t  of 

$28,117,000. It was f u r t h e r  extended by an a d d i t i o n a l  30 da s on & 
7 November 1963 a t  no i nc rease  i n  c o s t ,  but  was never d e f i n i t  ized.  

With t h e  r e d i r e c t i o n  of t h e  MAULER program, i n  December, t h e  l e t t e r  

c o n t r a c t  was purposely allowed t o  exp i r e ,  r e s u l t i n g  i n  t h e  with-  

drawal of $5,028,114 from t h e  c o n t r a c t  amount. 2 5 

(U) In  t h e  meantime, two more adjustments  i n  t h e  program added 

another  $31 mi l l i on  t o  t h e  t o t a l  RDTE c o s t .  The f i r s t  occurred i n  

J u l y  1963 a s  t h e  r e s u l t  of an e a r l i e r  dec i s ion  by t h e  House Appro- 

p r i a t i o n s  Committee t o  d e f e r  i n i t i a t i o n  of t h e  PEMA program from 

FY 1964 t o  1965. Two months l a t e r ,  t h e  Army Chief of S t a f f  d e l e t e d  

PEMA hardware funds from t h e  FY 1965 budget,  thereby s h i f t i n g  t h e  

f i r s t  i n d u s t r i a l  buy t o  1966. The program adjustments  r e s u l t i n g  

from t h e s e  dec i s ions  increased  the  t o t a l  es t imated  RDTE c o s t  from 

$323 t o  $354 m i l l i o n ,  and extended t h e  r ead ines s  d a t e  t o  November 

1968. The MAULER hardware, p rev ious ly  planned t o  be bought w i t h  

RDTE funds under a product ion c o n t r a c t ,  would have t o  be bought on 

t h e  R&D pro to type  l i n e  a t  h igher  p r i c e s .  Moreover, increased  

documentation c o s t s  would be incur red  by RDTE pending a v a i l a b i l i t y  

of PEMA d o l l a r s .  Also c o n t r i b u t i n g  t o  t h e  d o l l a r  i nc rease  were 

t h e  a d d i t i o n a l  c o s t s  incur red  i n  development of t h e  I R A  u n i t ;  r e -  

v i s ed  c o s t  e s t ima te s  on t a r g e t  m i s s i l e s ;  f i rmer  e s t ima te s  on c o s t  

25(1) Memo f o r  SAY f r  D r .  Harold Brown, DDRE, 9 Sep 63, sub j :  
Apprl of Army FY 64 RDTE Program Element MAULER. MPCF, Bx 13-410, 
RHA. (2) MICOM H i s t  Sum, FY 1964, p.  55. (3) MAULER PM2P, 30 Jun  
63, p.  8 .  Same F i l e s ,  Bx 13-422. (4) H i s t  Rept, MAULER P r o j  Ofc, 
1 J u l  63 - 30 Jun  64, p .  2. 



of engineer -serv ice  t e s t  hardware; and f i rmer ,  more d e t a i l e d  b ids  

f o r  t h e  remaining R&D e f f o r t  by GD/P. 
26 

(U) The achievement of a  MAULER a i r  defense c a p a b i l i t y  by 

J u l y  1964 a t  an es t imated  RDTE c o s t  of $77 m i l l i o n  thus proved t o  

be a  perp lex ingly  e l u s i v e  and imprac t ica l  goa l .  While t h e  MAULER 

weapon system was considered t o  be  w i th in  t h e  s t a t e  of t h e  a r t ,  

i t s  t e c h n i c a l  f e a s i b i l i t y  was y e t  t o  be demonstrated a f t e r  4  years  

of development e f f o r t  and an expendi ture  of some $147 m i l l i o n .  AS 

pointed ou t  i n  t h e  foregoing n a r r a t i v e ,  t he  l ack  of adequate and 

t imely f i n a n c i a l  support  m a t e r i a l l y  con t r ibu t ed  both t o  t h e  

schedule  s l i ppages  and t o  t h e  s teady  r i s e  i n  development c o s t s .  

It now remains t o  examine t h e  t echn ica l  problems and de lays  t h a t  

be se t  t h e  development con t r ac to r  and t h e  program reviews and 

r e a p p r a i s a l s  t h a t  l e d  t o  t h e  r e d i r e c t i o n  of t h e  e f f o r t  i n  December 

1963. 

26 
(1) I b i d . ,  p. 4. (2) MAULER Chart  AMCPM-MAM M-3942, 24 Apr 

64. MPCF, BX 13-410, RHA. 
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CHAPTER V I I  

& ENGINEERING MODEL AND R&D PROTOTYPE (U) 

(U) I n  t h e  e a r l y  months of CY 1962, t h e  MAULER weapon pod and 

v e h i c l e  passed from t h e  breadboard t o  t h e  e n g i n e e r i n g  model s t a g e ,  

w i t h  f l i g h t  and l a b o r a t o r y  t e s t s  c o n t i n u i n g  i n  s u p p o r t  of t h e  R&D 

p r o t o t y p e  d e s i g n .  The c o n t r a c t o r  had made s i g n i f i c a n t  p r o g r e s s  i n  

d e f i n i n g  r e a l  and p o t e n t i a l  problem a r e a s  d u r i n g  t h e  30-round LBS 

f i r i n g  program i n  1960-61 and t h e  3  LTV f i r i n g s  w i t h  t h e  i n t e r i m  

r o c k e t  motor i n  l a t e  1961. Labora to ry  t e s t s  of r a d a r  breadboards  

had a l s o  d i s c l o s e d  s e v e r a l  s e r i o u s  problems r e q u i r i n g  d e s i g n  

changes.  The v a l i d i t y  o f  t h e  d e s i g n  r e f i n e m e n t s  would be e s t a b -  

l i s h e d  i n  a  p r o g r e s s i v e  s e r i e s  of l a b o r a t o r y  and R&D f l i g h t  t e s t s ,  

t h e  l a t t e r  i n c l u d i n g  s i x  C o n t r o l  .Test  V e h i c l e  (CTV) f i r i n g s  and 

s e v e r a l  s p e c i a l  t e s t  f i r i n g s .  Based on t h e  r e s u l t s  of t h e s e  proof  

t e s t s ,  t h e  24-round Guidance T e s t  V e h i c l e  (GTV) f i r i n g  program 

would beg in  a t  WSMR i n  October  1962, fo l lowed by t h e  sys tem demon- 

s t r a t i o n  w i t h  t h e  f i r s t  Eng ineer ing  Model F i r e  Uni t  (EMFU) i n  

J a n u a r y  1963, and t h e  Design C h a r a c t e r i s t i c s  Review i n  February  

1963 p r e p a r a t o r y  t o  t h e  R&D d e s i g n  r e l e a s e  t o  i n d u s t r i a l .  

(U) Such was t h e  MAULER p l a n  i n  e a r l y  1962 immediately fo l low-  

ing  t h e  r e j e c t i o n  of t h e  Army's b i d  f o r  an  a c c e l e r a t e d  program. I n  

t h e  wake of growing development c o s t s  and s k e p t i c i s m  sur rounding  

t h e  t e c h n i c a l  f e a s i b i l i t y  of t h e  system, members of t h e  MAULER MCG 

and o t h e r  o f f i c i a l s  i n  t h e  Pentagon began t o  f o l l o w  more c l o s e l y  

t h e  p r o g r e s s  made i n  t h e  program and t o  q u e s t i o n  t h e  p r o p r i e t y  of 

s o l u t i o n s  t o  e x i s t i n g  problems. Throughout t h e  1962-63 p e r i o d ,  

t h e r e  were f r e q u e n t  meet ings ,  b r i e f i n g s ,  and p r e s e n t a t i o n s  on t h e  

program, b o t h  a t  t h e  v a r i o u s  c o n t r a c t o r s '  p l a n t s  and i n  Washington.  

Such c l o s e  s c r u t i n y  may have been d e s i r a b l e  and n e c e s s a r y  t o  p r o t e c t  

t h e  i n t e r e s t s  of t h e  Government, b u t  it  had a  d i s t r a c t i v e  e f f e c t  on 



t h e  prime c o n t r a c t o r ' s  e f f o r t .  Moreover, t h e  f requent  v i s i t s  and 

d i scus s ions  w i t h  t h e  subcont rac tors  had a  d e f i n i t e  tendency t o  

undercut GD/P 'S  p o s i t i o n  and r e s p o n s i b i l i t i e s  a s  prim c o n t r a c t o r .  Y 
(U) Whether because of t h e  Government's agg re s s ive  supe rv i s ion  

o r  i n  s p i t e  of i t ,  t h e  MAULER program was des t i ned  t o  proceed under 

t h e  momentum of what some wry humorist  has l abe l ed  "Murphy's Laws ."' 
Beyond t h e  backdrop of sporad ic  funding and cons tan t  program a d j u s t -  

ments, t h e  development of t h e  engineer ing  model weapon system 

f loundered i n  a  maze of  complex e l e c t r o n i c  and packaging problems 

t h a t  c l e a r l y  s k i r t e d  t h e  per iphery  of e x i s t i n g  technology. 

Weapon Pod Redesign 

(@ As  a  r e s u l t  of t h e  r a d a r  power s p i l l o v e r  and stowage 

problems d i sc lo sed  i n  l abo ra to ry  t e s t s  of breadboard equipment, it 

became inc reas ing ly  ev ident  t h a t  f u r t h e r  des ign  changes would be  

necessary  t o  meet t h e  system performance and dimensional r equ i r e -  

ments. I n  i t s  s ea rch  f o r  s o l u t i o n s  t o  t h e s e  and o t h e r  r e l a t e d  

problems, GD/P inves t i ga t ed  a  v a r i e t y  of con f igu ra t i ons  aimed a t  

ach iev ing  t h e  des ign  goa l s  w i t h  a  minimum of ope ra t i ona l  compro- 

mises and wi th in  t h e  p ro j ec t ed  budget and schedule .  The f i r s t  

approach t o  t h e  stowage problem e n t a i l e d  a  r educ t ion  i n  t h e  s i z e  

of  t h e  t r a n s m i t t e r  r ada r  antenna d i s h  from 30 t o  about 21 inches;  

however, t h e  s tudy r e s u l t s  showed t h a t  t h i s  would probably degrade 

system performance, and f u r t h e r ,  t h a t  t h e  redes ign  e f f o r t  would 

r e q u i r e  more than a  year  w i t h  no guaran tee  of success .  The des ign  

engineers  then s tud i ed  va r ious  a l t e r n a t e  con£ i g u r a t  ions involving 

repackaging t h e  m i s s i l e  con ta ine r  r ack  and T-I r ada r  system. They 

l ~ h e  fundamental p r i n c i p l e s  of which a r e  these :  (1)  i f  some- 
t h ing  = go wrong, it w i l l - a t  t h e  worst  p o s s i b l e  moment, i n  t h e  
worst  p o s s i b l e  p l ace ;  (2)  when l e f t  t o  themselves,  t h ings  seem t o  
go from bad t o  worse; (3)  n a t u r e  always s i d e s  wi th  t h e  hidden f law;  
and (4) whenever t h ings  seem t o  be going b e t t e r ,  you've overlooked 
something ! 



concluded t h a t  t h e  most f e a s i b l e  s o l u t i o n  was t o  change t h e  m i s s i l e  

rack  t o  a  3-by-3-foot des ign  wi th  9 i n s t ead  of 12 m i s s i l e s ,  and t o  

s p l i t  t h e  T-I r ada r  w i th  t h e  r e c e i v e r  d i s h  placed on one corner  of 

t h e  r ack  and t h e  t r a n s m i t t e r  on t h e  o t h e r .  

(@ This  compromise des ign  had c e r t a i n  b u i l t - i n  disadvantages,  

t h e  most important being a  degrada t ion  of system e f f e c t i v e n e s s  r e -  

s u l t i n g  from t h e  25-percent reduc t ion  i n  m i s s i l e  load .  I n  a d d i t i o n ,  

t h e  servo des ign  r equ i r ed  f o r  t h e  s p l i t  T-I r ada r  would make t h e  

system more complex and inc rease  c o s t s ,  and t h e  v e h i c l e  would 

r e q u i r e  minor modi f ica t ion .  On t h e  p o s i t i v e  s i d e ,  however, t h e  

proposed con f igu ra t i on  would supposedly provide d e f i n i t e  advan- 

tages .  Aside from so lv ing  t h e  stowage problem, t h e  des ign  engi -  

neers  claimed t h a t ,  t h e  s p l i t  T-I r ada r  con f igu ra t i on  would a s su re  

more e f f i c i e n t  ope ra t i on  by reducing t h e  e f f e c t  of power s p i l l o v e r ;  

minimize t h e  m i s s i l e  exhaust b l a s t  e f f e c t s  on t h e  antenna d i shes ;  

and e f f e c t  a  more even d i s t r i b u t i o n  of weight,  thereby reducing 

s t r u c t u r a l  requirements on t h e  m i s s i l e  con ta ine r  rack  which 

supported t h e  antennae. I n  a d d i t i o n ,  t h e  removal of 3  m i s s i l e s  

from t h e  r ack  assembly would provide room t o  mount t h e  r a d i o  

frequency power package ad j acen t  t o  t h e  antennae ( i n s t e a d  of deep 

wi th in  t h e  f i r e  u n i t ) ,  a s  wel l  a s  space f o r  t h e  m i s s i l e  sequencer,  

t h e  use of which would reduce wi r ing  t o  t h e  m i s s i l e s  by 25 pe rcen t .  
2  

a) The new weapon pod con f igu ra t i on  was adopted f o r  t h e  MAULER 

R&D pro to type  system i n  May 1962 ( s e e  i l l u s t r a t i o n ) .  Along wi th  t h e  

changes j u s t  descr ibed ,  it was found necessary  t o  reduce t h e  number 

of beams i n  t h e  a c q u i s i t i o n  r ada r  from 3 t o  2  and inc rease  t h e  

power from 900 t o  1,200 w a t t s ,  concur ren t ly  w i th  changes i n  dimen- 

s i o n s .  It was c h i e f l y  a s  a  r e s u l t  of t he se  des ign  changes t h a t  t h e  

Army M i s s i l e  Command, i n  November 1962, r e g i s t e r e d  a  requirement 

2 ~ ~ / ~  Rept, Mar 1962, sub j :  Detm of Optimum Design of t h e  T-I 
Radar Ant & M s l  Cntnr Rack, MAULER, pp. 1-3,  5, 9-11. MPCF, Bx 
13-649, RHA. 
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f o r  $5.1 m i l l i o n  i n  a d d i t i o n a l  FY 1963 RDTE funds.  3 

Contro l  T e s t  Vehicle  (CTV) Program 

(6 The 6-round CTV f i r i n g  program, along wi th  t h e  f o u r t h  

Launch T e s t  Vehic le  (LTV) and o t h e r  s p e c i a l  f i r i n g s ,  took p l a c e  a t  

t h e  WSMR Small M i s s i l e  Range over a  pe r iod  of some 10 months be- 

ginning on 15  December 1961. The primary purpose of t h e  CTV f i r -  

ings was t o  eva lua t e  dynamic response of  t h e  m i s s i l e  a i r f r ame  and 

performance of t h e  m i s s i l e  c o n t r o l  system dur ing  a  s e r i e s  of 

programmed maneuvers. Major changes from t h e  LTV m i s s i l e  included 

t h e  a d d i t i o n  of an a u t o p i l o t  wi th  a  maneuver t imer  and a  ho t  gas 

t a i l  c o n t r o l  system. Other items eva lua ted  were a  s a f e t y  and 

arming device ,  a  s e l f - d e s t r u c t  system, t h r e e  d i f f e r e n t  conf igura-  

t i o n s  of  t h e  rocke t  motor, two makes of thermal b a t t e r i e s ,  andvwo 

types each of c a n i s t e r s ,  wings, t a i l s ,  and breakaway connectors .  

A l l  s i x  CTV rounds were f i r e d  from t h e  D-2 weapon pod (without  t h e  

v e h i c l e ) .  They were o r i g i n a l l y  scheduled f o r  completion by 31 May 

1962, bu t  t h e  des ign  changes necessary  t o  c o r r e c t  performance 

d e f i c i e n c i e s  r e s u l t e d  i n  a  5-month de lay .  4  

6 Af t e r  t h e  second CTV f i r i n g  on 28 February 1962, t h e  

program was temporar i ly  suspended because of malfunct ions i n  t h e  
5 

c o n t r o l  system. On 8 June 1962, whi le  CTV-3 was undergoing 

modi f ica t ion  and l abo ra to ry  t e s t ,  GD/P t e s t  f i r e d  t h e  f o u r t h  LTV 

3 
(1) L t r ,  DCG,GM, AOMC, t o  CofOrd, 8  May 62, sub j :  MAULER 

Monthly Prog Rept f o r  Apr 1962. MPCF, Bx 13-649, RHA. (2) MFR, 
COL N. T. Dennis, 21 J a n  63, sub j :  T r i p  Rept - 6-13 J a n  63, & i n c l  
t h e r e t o ,  MAULER Presn,  10 J an  63. Same F i l e s ,  Bx 13-410, RHA. 

4(1) GD/P Rept CR-830-152-003, Feb 1962, sub j :  MAULER Wpn Sys 
Dev Tes t  Program Plng Docu, pp. 81-82. (2) GD/P Rept CR-830-168- 
001, 15 Feb 63, sub j :  CTV Sum, p.  1. Both i n  MPCF, Bx 14-424, RHA. 

5  
(1) L t r ,  DCG,GM, AOMC, t o  CofOrd, 8  Mar 62, sub j :  MAULER 

Monthly Prog Rept f o r  Feb 1962. (2) L t r ,  same t o  same, 8  May 62, 
sub j :  MAULER Monthly Prog Rept f o r  Apr 1962. Both i n  MPCF, Bx 
13-649, RHA. 



round t o  eva lua t e  t h e  high-perf ormance rocke t  motor6 and de tachable  

aluminum wings. Motor performance was s a t i s f a c t o r y ,  bu t  t h e  t e s t  

r e s u l t s  i nd i ca t ed  a recur rence  of aerodynamic problems experienced 

i n  t h e  f i r s t  t h r e e  LTV f i r i n g s ;  v i z . ,  excess ive  z e r o - l i f t  d r a ~  and 
7 9 

seve re  wing v i b r a t i o n s .  Malfunction of t h e  c o n t r o l  system aga in  

occurred i n  t h e  CTV-3 f i r i n g  on 21 June 1962. S a t i s f a c t o r y  r o l l  

c o n t r o l  was a t t a i n e d  f o r  t h e  f i r s t  t ime on round CTV-4, f i r e d  17 

J u l y  1962. But CTV-5 ( t h e  f i r s t  t o  be equipped wi th  t h e  GTV-type 

motor and wings),  f i r e d  on 23 August 1962, su f f e r ed  s eve re  v i b r a -  

t i o n s  and r e s u l t a n t  m i s s i l e  breakup. The f i r i n g s  were aga in  

suspended f o r  modi f ica t ion  of  t h e  a i r f r ame , .  de lay ing  t h e  l a s t  

f l i g h t  t e s t  t o  12 October 1962. Round CTV-6 a l s o  experienced 

seve re  v i b r a t i o n s  but  w i t h  no damage t o  t h e  m i s s i l e .  
8 

9) Another cont inu ing  problem encountered i n  t h e  CTV program 

concerned t h e  bulging of t h e  f i r i n g  c a n i s t e r  and malfunct ion of t h e  

r e a r  cover .  The f i r s t  f i v e  CTV rounds were f i r e d  from t h e  aluminum, 

foam-lined, double-wall c a n i s t e r  evolved from t h e  LBS and LTV pro- 

grams. The improved Beech honeycomb-wall c a n i s t e r  being developed 

f o r  t h e  Guidance T e s t  Vehicle  (GTV) program was succes s fu l ly  t e s t e d  

i n  a s p e c i a l  LBS (ZUNI rocke t )  f i r i n g  on 18 May 1962, bu t  s u f w e d  

t o t a l  s t r u c t u r a l  f a i l u r e  i n  t h e  CTV-6 f i r i n g .  The b l a s t  and 

p re s su re  of t h e  high-performance rocke t  motor caused t h e  complete 

d i s i n t e g r a t i o n  of t h e  c a n i s t e r  and t h e  r e a r  cover f a i l e d  t o  

6 ~ t  w i l l  be r e c a l l e d  t h a t  t h e  MAULER rocke t  motor r e l e a s e d  
f o r  i n i t i a l  f l i g h t  t e s t  i n  LTV rounds was of t h e  low-performance 
des ign  ( s e e  - above pp. 147, 149). Th i s  i n t e r im  motor was a l s o  used 
i n  round CTV-1, bu t  rounds CTV-2 t h r u  -4 used an improved LTV motor 
con f igu ra t i on  wi th  an 8 percent  i nc rease  i n  p r o p e l l a n t .  The high-  
performance GTV motor w i th  an a d d i t i o n a l  pound of p r o p e l l a n t  was 
introduced i n  rounds CTV-5 and -6. 

7(1) L t r ,  DCG,GM, AOMC, t o  CofOrd, 6 J u l  62, sub j :  MAULER 
Monthly Prog Rept f o r  Jun  1962. MPCF, Bx 13-649, RH4. (2) Also 
s e e  App. 11. - 

8 ~ e e  - ~ p p .  III. 



fragment proper ly .  Pending redes ign  of t h e  Beech c a n i s t e r ,  t he  

i n i t i a l  GTV rounds would have t o  be f i r e d  from t h e  double-wall 

c a n i s t e r  w i th  no r e a r  covers .  9 

(U) I n  l a t e  October 1962, members of t h e  GD/P t e s t  crew moved 

from t h e  Small M i s s i l e  Range t o  t h e  newly cons t ruc t ed  MAULER t e s t  

f a c i l i t y  f o r  i n i t i a t i o n  of t h e  GTV f i r i n g  program. I n  p repa ra t i on  

f o r  t h e  f i r s t  f l i g h t  t e s t ,  they conducted two s p e c i a l  f i r i n g s  

(TTV-2 and TTV-3) t o  eva lua t e  camera ins t rumenta t ion ,  and c a r r i e d  

ou t  pre-f  i r i n g  performance and compa t ib i l i t y  t e s t s  on breadboard 

models of t h e  T-I r a d a r ,  launch order  computer, and weapon c o n t r o l  

console .  A complete performance eva lua t ion  of t h e  breadboard sys -  

tem, however, could n o t  be made without  t h e  GTV-1 m i s s i l e  which 

was s t i l l  undergoing acceptance t e s t s  a t  t h e  GD/P l abo ra to ry .  
10 

Acceptance Tes t  of t h e  Guidance Tes t  Vehicle  

(I) Laboratory acceptance t e s t  of t h e  f i r s t  Guidance Tes t  
11 

Vehicle  (GTV) had begun e a r l y  i n  August 1962 and cont inued on 

schedule  u n t i l  t h e  a i r f r ame  problem developed i n  t h e  CTV-5 f i r i n g  

on 23 August. Because of t h e  r e s u l t a n t  de lay  in  f i r i n g  round CTV-6 

and t h e  t ime r equ i r ed  t o  complete t h e  d a t a  a n a l y s i s  and make t h e  

necessary  modi f ica t ions  i n  t h e  GTV-1 a i r f rame,  t h e  i n i t i a t i o n  of 

t h e  f l i g h t  t e s t  program had been rescheduled f o r  2 December 1962. 

But then t h e  e l e c t r o n i c  engineers  encountered a s e r i e s  of t e c h n i c a l  

problems t h a t  prevented s a t i s f a c t o r y  m i s s i l e  performance and thus 

'(1) DF, SAM Sys Div, R&DD, t o  MAULER-REDEYE Pro j  Of c ,  4 Jun  
62, sub j :  MAULER Monthly Prog Rept - May 1962. MPCF, Bx 13-649, 
RHA. (2) -- Also s e e  App. 111. 

"(1) GD/P TM-830-33, 27 Nov 62, subj :  F i r i n g  Tes t  Rept of 
MAULER TTV-2. MPCF, Bx 14-424, RHA. (2) H i s t  Rept, MAULER P r o j  
Ofc, 1 J u l  - 31 Dec 62, p.  4.  (3) GTV-1 M s l  H i s t ,  17 Jun  63. 
MPCF, Bx 13-422, RHA. 

11 
Inc luding  f u n c t i o n a l  t e s t s  of i nd iv idua l  assemblies ,  com- 

p a t i b i l i t y  t e s t s ,  c losed-loop r o l l  t e s t s ,  v i b r a t i o n  and s t r u c t u r a l  
t e s t s ,  ho t  b a t t e r y  t e s t s ,  and complete m i s s i l e  system t e s t s .  



delayed t h e  r e l e a s e  of GTV-1 f o r  shipment t o  White Sands. These 

d i f f i c u l t i e s  were p r imar i l y  concerned w i t h  performance d e f i c i e n c i e s  

i n  t h e  seeker  head, e l e c t r i c a l  i n t e r f e r e n c e  between va r ious  e l e c -  

t r o n i c  components when packaged toge the r  i n  a very  small  space,  and 

unacceptable  n o i s e  l e v e l s  i n  t h e  m i s s i l e  video spectrum. A t  f i r s t ,  

it appeared t h a t  t h e  problems would be so lved  i n  t ime f o r  shipment 

by mid-December 1962, bu t  t h a t  d a t e  was s l i p p e d  t o  mid-January, 

thence t o  6 March 1963, when t h e  GTV-1 m i s s i l e  was f i n a l l y  shipped. 
12 

The Nichols Committee Report 

(U) I n  January  1963, D r .  Finn J. Larsen, ASA (R&D), and FIG 

William J .  Ely,  Deputy Commanding General  of AMC, v i s i t e d  t h e  GD/P 

p l a n t  where they r ece ived  a d e t a i l e d  p r e s e n t a t i o n  on t h e  t e c h n i c a l  

s t a t u s  of  t h e  program and t h e  schedule  readjustment  then  being made 
13 

because of t h e  FY 1963 funding shor tage .  T h i r t y  days l a t e r ,  on 

12 February, LTG Dwight E.  Beach, t h e  Army Chief of R&D, paiQthe 

p l a n t  a v i s i t  and came away deeply per turbed  about t h e  cont inu ing  

t e c h n i c a l  d i f f i c u l t i e s  and schedule  s l i ppages .  I n  a l e t t e r  t o  

General Besson, he dec l a r ed  t h a t  t h e  MAULER appeared t o  be  " s t a r t i n g  

on t h e  same road t h a t  REDEYE had t r ave l ed , "  adding t h a t  such pros-  

p e c t s  "would be d i s a s t r o u s  f o r  our a i r  defense  program." Refer r ing  

s p e c i f i c a l l y  t o  t h e  t echn ica l  d i f f i c u l t i e s  then  being experienced 

i n  t h e  m i s s i l e  acceptance t e s t s ,  he suggested t h a t  it would be  

extremely worthwhile t o  have a b r i e f i n g  by t e c h n i c a l  expe r t s  on 

MAULER, w i th  emphasis on t h e i r  opinion a s  t o  whether o r  no t  t h e  

problems could be " e a s i l y  solved." On t h e  b a s i s  of t h a t  b r i e f i n g  

and t h e  upcoming MAULER MCG r e p o r t ,  he s a i d ,  a dec i s ion  would be  

made concerning a more d e t a i l e d  review by expe r t s  on t h e  Army 

S c i e n t i f i c  Advisory Panel  (ASAP) . 14 

M s l  H i s t ,  17 Jun  63. MPCF, Bx 13-422, RHA. 

1 3 M A ~ ~ ~ ~  Presn a t  GD/P, 10 J a n  63. MPCF, Bx 13-410, RHA. 
I 4 ~ t r ,  CRD, DA, t o  CG, AMC, 14 Feb 63, sub j :  MAULER Presn.  

MPCF, BX 13-410, RHA. 



(U) On 5  March 1963, t h e  MAULER P r o j e c t  Manager gave General 

Beach and D r .  Larsen a  comprehensive p re sen ta t ion  on t h e  background 

h i s t o r y  and c u r r e n t  s t a t u s  of t h e  development program. With r e spec t  

t o  t h e  e l e c t r o n i c  problems t h a t  had delayed the  GTV f i r i n g  program, 

he repor ted  t h a t  t h e  con t r ac to r  had i s o l a t e d  and e l imina ted  the  

no i se  sources i n  t h e  system and was prepar ing  t o  sh ip  the  GTV-1 

m i s s i l e  t o  WSMR, where it would undergo f u r t h e r  p r e - f i r i n g  checks 

over t he  next  2 weeks in  p repa ra t ion  f o r  t he  f i r s t  f l i g h t  t e s t .  

While not ing  t h a t  t h e r e  were a  g r e a t  many o t h e r  problems y e t  t o  be 

solved, he emphasized t h a t  such d i f f i c u l t i e s  were not  uncommon a t  

t h i s  s t a g e  of development and expressed confidence i n  t he  a b i l i t y  

of t h e  con t r ac to r  t o  a r r i v e  a t  s a t i s f a c t o r y  s o l u t i o n s .  In  t h i s  

connection, he poin ted  out  t h a t  t h e  l ack  of adequate and t imely 

funding s i n c e  t h e  incept ion of t he  p r o j e c t  had g r e a t l y  impaired 

t h e  con t r ac to r  ' s  a b i l i t y  t o  c a r r y  out  h i s  r e s p o n s i b i l i t i e s ,  a s  

we l l  a s  t he  P r o j e c t  Manager's a b i l i t y  t o  conduct an o rde r ly  and 

dynamic program. 

(U) Anent the  r ecen t  c r i t i c i s m  of t h e  REDEYE and MAULER 

programs, t he  P r o j e c t  Manager explained t h a t  General Dynamics had 

made a  number of personnel  and o r g a n i z a t i o n a l  improvements, and 

t h a t  both programs f o r  t he  next  s eve ra l  months were sound. I n  

t h i s  view, he "s t rongly  recommended t h a t  we t ake  the  s p o t l i g h t  o f f  

t h i s  con t r ac to r  f o r  t he  next  few months." Both t h e  rank and f i l e  

personnel  and t h e i r  superv isors ,  he noted, "have been involve& i n  

a  very g r e a t  many VIP v i s i t s  and defens ive  d iscuss ions .  I am 

s e r i o u s l y  concerned over t h e  in-roads on t h e  t ime of t hese  people 

and t h e  d e l e t e r i o u s  e f f e c t  it  i s  having on t h e i r  a t t e n t i o n  t o  t he  

t a s k s  a t  hand . . . . ,115 

(U) The s p o t l i g h t ,  however, was no t  turned o f f .  The next  day, 

a s  t h e  GTV-1 m i s s i l e  l e f t  Pomona f o r  t h e  t r i p  t o  White Sands, 

15  
Larsen-Beach Br i e f ing ,  5  Mar 63. MPCF, Bx 13-410, RHA. 



General Beach and D r .  Larsen decided t o  e s t a b l i s h  an Ad Hoc Group 

on MAULER t o  review t h e  problems of e l e c t r o n i c  s p i l l o v e r  and mis- 

s i l e  seeker  no i se ,  and t o  i n v e s t i g a t e  t h e  adequacy of proposed 

s o l u t i o n s  .I6 The ASAP MAULER Ad Hoc Evaluat ion Group was cha i r ed  

by MG K. D =  Nichols (USA, Re t i r ed ) ,  and came t o  be known a s  t h e  

Nichols Committee. Aside from a s e c r e t a r y  and two t echn ica l  ob- 

s e r v e r s  (one each from t h e  Raytheon Company and t h e  United Kingdom), 

it  cons i s t ed  of four  members: 

D r .  William S. P icker ing ,  D i r e c t o r ,  J e t  Propuls ion Laboratory 
D r .  Andrew Longacre, S t an fo rd  Un ive r s i t y  
D r .  Joseph M. P e t t i t ,  S tanford  Un ive r s i t y  
D r .  William H. Saunders,  Harry Diamond Labora tor ies  

(U) The Nichols  Committee submit ted i t s  f i n a l  r e p o r t  on 16 

Apr i l  1963, fol lowing a  3-day meeting a t  GD/P, 10-12 Apr i l .  A s  f a r  

a s  r e v e a l i n g  anything new about t h e  program o r  i t s  problems, t h e  

e x e r c i s e  was a  waste  of t ime. I n  f a c t ,  t h e  r e p o r t  simply r e s t a t e d  

i n  very  b r i e f  form what t h e  MAULER P r o j e c t  Manager had a l r eady  

r epo r t ed  i n  h i s  d e t a i l e d  p r e s e n t a t i o n  on 5 March 1963. A s  General 

Ely pu t  it: "The r e p o r t  and subsequent d i s cus s ions  w i t h  General 

Nichols d o n ' t  g ive  us much t h a t  we can g e t  our  t e e t h  i n ,  a t  t h i s  

t ime.  They h i g h l i g h t  some a r e a s  t h a t  were a l r eady  of concern, and 

suggest  t h a t  we expedi te  t h e  T e s t  Vehic le  f i r i n g s  and then 

r eapp ra i s e .  ,117 

(I) One of t h e  s a l i e n t  p o i n t s  made i n  t h e  committee's r e p o r t  

was t h a t  t h e  s p i l l o v e r  and m i s s i l e  seeker  n o i s e  problems "a re  made 

more d i f f i c u l t  by t h e  f a c t  t h a t  c o n t r a c t o r  e f f o r t s  a t  s o l u t i o n  a r e  

d i r e c t e d  toward . . . ' d e s i r e d '  r a t h e r  than ' r equ i r ed '  m i l i t a r y  

1 6 ~ r a f t  D i r ,  Ad Hoc Gp on MAULER, CRD, DA, 6  Mar 63. MPCF, 
BX 13-410, RHA. 

171tr, DCG, AMC, t o  MG F ranc i s  G.  McMorrow, CG, MICOM, 6  May 
63, n . s . ,  & i n c l  t h e r e t o ,  Memo, t h r u  CRD, f o r  ASA (R&D), f r  MG K. 
D. Nichols ,  16 Apr 63, sub j :  Rept of t h e  ASAP MAULER Ad Hoc Eva1 
Gp. (The l a t t e r  document h e r e i n a f t e r  c i t e d  a s  t h e  Nichols  Com 
Rept.) MPCF, Bx 13-410, RHA. 



c h a r a c t e r i s t i c s . "  The committee members considered t h e s e  problems 

t o  be s e r i o u s  and some of t h e  proposed s o l u t i o n s  "probably beyond 

what can be accomplished w i t h i n  schedules." However, u n t i l  s u f f i -  

c i e n t  d a t a  became a v a i l a b l e  from experimental  t e s t  f i r i n g s ,  it  

would n o t  be p o s s i b l e  t o  a s s e s s  t h e  major problem a r e a s ,  t o  review 

t h e  o b t a i n a b l e  performance, o r  t o  r e s t a t e  compat ible  Army r e q u i r e -  

ments. I n  consonance w i t h  t h e  sugges t ions  made by t h e  MAULER MCG 

a t  i t s  February meeting, they recommended t h a t  t h e  Army r eeva lua t e  

t h e  program a f t e r  t h e  s i x t h  GTV f i r i n g ,  o r  before ,  i f  unusual 

d i f f i c u l t i e s  o r  de lays  develop. 18 

d) Although t h e  committee's review was p r i m a r i l y  focused on 

t h e  s p i l l o v e r  and no i se  problems, a  cursory  examination of o t h e r  

a spec t s  of t h e  program l e f t  it w i t h  t h e  " d e f i n i t e  impression" t h a t  

t h e r e  were o t h e r  s e r i o u s  problem a r e a s .  The t h r e e  prime examples 

c i t e d  were: t h e  h e l i c o p t e r  a s  a  t a r g e t ,  problems a s soc i a t ed  w i th  

rocke t  b l a s t  a f t e r  launching,  and inc reas ing  complexi t ies  of t h e  

system. S p e c i f i c  conclusions reached by t h e  committee were: 

a .  The Group ques t i ons  t h e  l ike lyhood [ s i c ]  of meeting t h e  
"desired" r a t h e r  than "required" c h a r a c t e r i s t i c s  w i th in  t h e  t ime 
frame a s  o u t l i n e d  by t h e  p re sen t  schedule .  

b.  The c o n t r a c t o r  should emphasize and a c c e l e r a t e  t h e  
a c q u i s i t i o n  of s u f f i c i e n t  d a t a  f o r  t h e  empir ica l  a p p r a i s a l  of both 
problem a reas .  Where p r a c t i c a b l e  w i t h i n  t h e  c u r r e n t  schedule ,  
work i n  o t h e r  a s p e c t s 8 0 f  t h e  program should be more completely 
coordinated w i t h  t h e  progress  o r  l a c k  of p rogress  i n  t h e s e  problem 
a r e a s  t o  avoid uneconomical expendi ture  of funds.  

c .  A r e d e f i n i t i o n  of des ign  c r i t e r i a  f o r  meeting Army r e -  
quirements should be made c o n s i s t e n t  w i th  what can be a t t a i n e d  
t e c h n i c a l l y  w i t h i n  t h e  def ined  program schedules .  The Group con- 
s i d e r s  t h a t  t h i s  may r e s u l t  i n  des ign  c r i t e r i a  t h a t  w i l l  meet? 
m i l i t a r y  c h a r a c t e r i s t i c s  somewhere between those  p r e s e n t l y  l i s t e d  
a s  "desired" and those  l i s t e d  a s  "required" (The s p e c i f i c a t i o n  of 
. l m 2  a s  t yp i fy ing  a  b a l l i s t i c  m i s s i l e  t a r g e t  may have t o  be r e -  
viewed) . l 9  

1 8 ~ i c h o l s  Com Rept, 16 Apr 63, p .  1. MPCF, Bx 13-410, RHA. 
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(&) A s  noted before ,  t h e  Nichols committee r e p o r t  revea led  

no th ing  about t h e  MAULER program t h a t  was n o t  a l r eady  common 

knowledge. Hence, t h e  r e p o r t ,  i n  and of i t s e l f ,  evoked l i t t l e  

r e a c t i o n  wi th in  t h e  AMC/MICOM complex, o t h e r  than an ag reeab le  nod 

and a  promise t o  implement i t s  conclusions and recommendations. 

However, i n  b r i e f i n g  members of t h e  Army General S t a f f ,  on 19 A p r i l ,  

General Nichols  i n j e c t e d  some r a t h e r  deroga tory  remarks and observa- 

t i o n s  no t  supported by anything s a i d  i n  t h e  formal r e p o r t .  He r e -  

fused  t o  a s s e s s  t h e  t echn ica l  competence of t h e  c o n t r a c t o r  on t h e  

grounds t h a t  t h i s  was no t  p o s s i b l e  a f t e r  on ly  3 days t  con tac t ,  and 

a l s o  dec l ined  comment on p r o j e c t  management, p e r  s e ,  i n  t h a t c h i s  

exceeded t h e  scope of t h e  Group's t a s k .  Y e t  he went on t o  c a s t  

a spe r s ions  on both: 

-GD/P tends  t o  "put o f f  hard t h ings  u n t i l  l a s t  and do t h e  
easy t h ings  f i r s t . "  They should be r equ i r ed  t o  do t h e  hard t h ings  
f i r s t .  The P r o j e c t  Manager i s  t h e  man t o  do t h i s  and he should be 
a t  t h e  p l a n t  i n s t e a d  of a t  Hun t sv i l l e .  

-The Army i s  n o t  completely "on top  of t h e  program" -- 
s p e c i f i c a l l y  concerned t h a t  t h e  P r o j e c t  Manager d i d  n o t  a t t e n d  
t h e  Ad Hoc Group eva lua t ions .  

-The con t r ac to r  "with b r i g h t  ideas" has a  tendency t o  "add 
on th ings ."  . . . The Army has a  tendency t o  " s t i c k  i n  t o o  many 
complexi t ies  - t h i s  means d o l l a r s  f o r  t h e  con t r ac to r  - h e ' l l  
always say  yes  because he ' d  love  t o  t ry . "  

Summing up t h e  a p p r a i s a l  of t h e  program, General Nichols  r e i t e r a t e d  

h i s  b e l i e f  t h a t  u l t i m a t e l y  " the  Army w i l l  come through wi th  a  f i n e  

weapon," adding t h a t  t h e  program "should no t  be k i l l e d  - nor  was it 

100% i n  o rde r  - somewhere i n  between. 1120 

(O) During a  subsequent b r i e f i n g  f o r  D r .  John McLucas, Deputy 

D i r ec to r  f o r  T a c t i c a l  Warfare Program, ODDRE, on 29 Apr i l ,  General 

Nichols and members of t h e  Army General S t a f f  p resen ted  t h e  f i nd ings  

20 
MFR, COL Mil ford  W .  Wood, Chf, AD Div, OCRD, 26 Apr 63, sub j  : 

Rept of t h e  ASAP MAULER Ad Hoc Eva1 Gp [ r e  B r i e f i n g  f o r  ASA(R&D) & 
CRD, 19 Apr 631. MPCF, Bx 13-410, RHA. 



of t h e  program review and answered p e r t i n e n t  ques t i ons  r e l a t i n g  t o  

t h e  Group's recommendations and t h e  planned r e a p p r a i s a l .  General 

Nichols emphasized t h a t  t h e  Army's b a s i c  assumption was t o  s t i c k  

t o  t h e  time s c a l e ;  t h a t  some of t h e  performance c h a r a c t e r i s t i c s ,  

though u l t i m a t e l y  a t t a i n a b l e ,  might no t  be r e a l i s t i c  w i th  t h e  

e s t a b l i s h e d  time frame; and t h a t  t h e  program was approaching a 

t e s t i n g  per iod  and " the Army should wai t  u n t i l  r e a p p r a i s a l  can be 

made based on t e s t i n g . "  General Beach s t a t e d  t h a t  t h e  Army was i n  

complete agreement w i th  t h e  Group's recommendations and planned t o  

conduct t h e  recommended r e a p p r a i s a l  by December 1963. Asked what 

would be done " i f  by December t h e  program cannot be appra i sed  

because i t ' s  no f u r t h e r  a long than now," General Beach r e p l i e d ,  

" i f  we ' re  no t  any f u r t h e r  a long i n  December than now, w e ' l l  k i l l  

t h e  program. 1121 

d) I n  t h e  l i g h t  of t h e  observa t ions  made by General Nichols 

and t h e  obvious skept ic i sm about t h e  program i n  OCRD and OSD, 

General Ely urged t h a t  MICOM redouble  i t s  e f f o r t s  i n  t he  a r e a  of 

c o n t r a c t  superv is ion  and make maximum use of i t s  in-house engipeer-  

ing s k i l l s  t o  exped i t e  s o l u t i o n s  t o  known problem a r e a s .  22 The 

M i s s i l e  Command's response t o  a l l  t h i s  was one of guarded optimism 

a s  t o  t h e  u l t i m a t e  success  of t h e  program and o u t r i g h t  disagreement 

w i th  t h e  a l l e g a t i o n s  made by General Nichols .  A s  General McMorrow 

saw i t ,  "a very wide v a r i e t y  of i n t e r p r e t a t i o n s 1 '  could be placed on 

t h e  o r a l  comment and t h e  formal conclusions and recommendations of 

21(1) MFR, COL Milford W .  Wood, Chf, AD Div, OCRD, 9 May 63, 
sub j :  Rept of t h e  ASAP MAULER Ad Hoc Eva1 Gp [ r e  Br i e f ing  f o r  D r .  
McLucas, 29 Apr 631. MPCF, Bx 13-410, RHA. (2) Though not  brought 
ou t  i n  t h e  resume of t h e  d i s cus s ion ,  GD/P had run i n t o  f u r t h e r  
d i f f i c u l t i e s  a t  WSMR, and t h e  f i r s t  GTV m i s s i l e  had no t  been f i r e d  
a t  t h e  time of t h e  b r i e f i n g .  It had been planned t o  complete t h e  
p r e - f i r i n g  checkout t e s t s  i n  time f o r  t h e  GTV-1 f i r i n g  on 3 A p r i l ;  
however, t h a t  d a t e  had been moved back t o  24 A p r i l ,  thence t o  2 
May. (The GTV-1 m i s s i l e  was f i n a l l y  f i r e d  on 27 June 1963.) 

2 2 ~ t r ,  DCG, AMC, t o  MG F ranc i s  G .  McMorrow, CG, MICOM, 6 May 
63, n . s .  MPCF, Bx 13-410, RHA. 



t h e  Ad Hoc Evaluat ion Group. He had no argument w i t h  t h e  formal 

r e p o r t ,  but  soundly d i spu ted  t h e  a l l e g a t i o n s  made during t h e  Army 

S t a f f  b r i e f i n g .  

(4 Defending 

r e a l i s t i c ,  General 

t a s k s  were delayed 

took precedence a s  

t h e  e x i s t i n g  development p lan  a s  l o g i c a l  and 

McMorrow poin ted  ou t  t h a t  s p e c i f i c  d i f f i c u l t  

only when t h e  accomplishment of o t h e r  t a s k s  

a mandatory p r e r e q u i s i t e .  Furthermore, t h e  

program had been and would cont inue  t o  be examined wi th  f r equen t  

reviews t o  determine t h e  app rop r i a t e  s t a r t i n g  d a t e s  f o r  t h e  va r ious  

elements of t h e  system t o  i n su re  t h e i r  phased development and pro-  

duc t ion  by t h e  r ead ines s  d a t e .  I n  t h i s  connect ion,  he noted t h a t  

t h e  P r o j e c t  Manager had been forced  t o  incorpora te  some de lays  

because h i s  reques t  f o r  a d d i t i o n a l  FY 1963 RDTE funds had been 

denied.  "It would be  un fo r tuna t e  - and undoubtedly t h e  s u b j e c t  of  

f u t u r e  c r i t i c i s m  - i f  a succes s fu l  MAULER m i s s i l e  and f i r e  unit9# 

maintained i t s  schedule  and t h e  u se r  was faced w i t h  an incomplete 

weapon system on t h e  Army Readiness Date ." 
(I) Anent t h e  charge t h a t  t h e  c o n t r a c t o r  had a tendency t o  

"add on th ings ,"  General McMorrow reminded AMC t h a t  "while it may 

be an unpa l a t ab l e  thought i n  Army S t a f f ,  i t  must be r e c a l l e d  t h a t  

Army S t a f f  has increased t h e  requirements on t h e  c o n t r a c t o r  t o  a 

tremendous degree s ince  incept  ion of t h e  c o n t r a c t  ." Ref e r r i n g  

s p e c i f i c a l l y  t o  t h e  decrease  i n  t h e  p re sc r ibed  r a d a r  c r o s s  s e c t i o n  
2 

from 1 .0  t o  0 .1  meter and t o  t h e  be l a t ed  i nc lus ion  of a n c i l l a r y  

equipment,23 he expressed t h e  opinion t h a t  t h e s e  added requirements  

were " respons ib le  f o r  approximately 75% of t h e  i nc rease  i n  c o s t  and 

complexity of t h e  MAULER System," t h e  ba lance  being a t t r i b u t e d  t o  

ove r ly  o p t i m i s t i c  e a r l y  e s t ima te s  and t o  i n f l a t i o n .  On t h e  o t h e r  

hand, he s a i d  t h e  M i s s i l e  Command was a l s o  becoming concerned about 

23~ame ly ,  t h e  b a t t e r y  command pos t  , support  and second echelon 
maintenance v e h i c l e s ,  t r a n s p o r t  d o l l y ,  m i s s i l e  t e s t  s e t  and MAULER 
p e c u l i a r  MTE, ope ra to r  t r a i n e r ,  and Type I1 handl ing t r a i n e r .  



2 4 
t h e  c o n t r a c t o r ' s  i n t e r n a l  management s t r u c t u r e  and would cont inue  

t o  watch t h i s  c l o s e l y .  

. . . Since  t h e  cha l lenge  by Army S t a f f ,  people  seem t o  be  more 
f r e e  t o  p o i n t  ou t  d e f i c i e n c i e s  and c e r t a i n l y  t he  continuous 
s l i ppage  of GTV-1 is  n o t  r e f l e c t i n g  c r e d i t a b l y  i n  t h a t  d i r e c t i o n .  
. . . Of course ,  i f  we become convinced t h a t  a  change is  necessary,  
t h e  consequences w i l l  be severe .  An upheaval w i th in  t h e  company 
o r  a  te rmina t ion  f o r  convenience can only i n su re  f u r t h e r  de lays .  2 5  

Postponement of t h e  Design C h a r a c t e r i s t i c s  Review 

(U) Meanwhile, t h e  Design Charac te r  i s  t i c s  Review (DCR) had 

been postponed from February t o  A p r i l ,  thence t o  August 1963. The 

l a t t e r  postponement had occurred i n  e a r l y  March 1963 because of 

p r e v a i l i n g  u n c e r t a i n t i e s  a s  t o  t h e  p r e c i s e  des ign  of t h e  R&D pro to-  

type  and product ion equipment. These u n c e r t a i n t i e s  stemmed from 

t h e  r ecen t  t e chn ica l  problems, program readjustments  and r e o r i e n t e d  

e f f o r t s ,  delayed t e c h n i c a l  guidance on c e r t a i n  e s s e n t i a l  elements 

of t h e  system, and o t h e r  c i rcumstances beyond t h e  c o n t r o l  of t h e  

MAULER P r o j e c t  Of f i ce .  26 

(/j One item of long-standing concern had t o  do wi th  equipment 

f o r  adequate a i r c r a f t  i d e n t i f i c a t i o n ,  without  which t h e  e f f e c t i v e -  

ness  of MAULER would be  so  s e r i o u s l y  impaired t h a t  i t s  c o n t r i b u t i o n  

t o  a i r  defense of t h e  forward a r ea  would be n e g l i g i b l e .  The deve l -  

opment of e l e c t r o n i c  IFF equipment, it  w i l l  be r e c a l l e d ,  had been 

delayed f i r s t  by t h e  Ordnance-Signal Corps funding d i s p u t e  t h a t  was 

f i n a l l y  s e t t l e d  i n  mid-1961, and then by a  p r o t r a c t e d  JCS deba te  

2 4 ~ h e  P r o j e c t  Manager had so  noted t h i s  i n  h i s  5  March MAULER 
p re sen t a t i on  f o r  General Beach and D r .  Larsen, and had o u t l i n e d  
some of t h e  improvements r e c e n t l y  made i n  bo th  personnel  and 
o rgan iza t iona l  s t r u c t u r e .  

2 5 ~ t r ,  MG F ranc i s  J .  McMorrow, CG,  MICOM, t o  MG W .  J .  Ely, 
DCG, AMC, 17 May 63, n . s .  MPCF, Bx 13-410, RHA. 
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DF, C m t  1, LTC Willis H.  C la rk ,  D i r ,  Sys Engrg Div, MAULER 

Pro j  Ofc, t o  Colonel Dennis, 7  Mar 63, sub j :  Recmn t o  Postpone DCR. 
MPCF, BX 11-14, RHA. 



over the  se lec t ion  of a  s p e c i f i c  system f o r  t r i - s e r v i c e  use. The 

decis ion  i n  favor of the  Mark X I 1  IFF system was not forthcoming 

u n t i l  October 1962, and it was ea r ly  1963 before the  Hazelt ine 

Corporation began work on the  program d e f i n i t i o n  phase. 27 In the  

absence of an adequate IFF device s u i t a b l e  f o r  i n s t a l l a t i o n  in  a l l  

a i r c r a f t ,  CONARC, i n  l a t e  October 1962, had proposed a Qua l i t a t ive  

Materiel  Requirement (QMR) f o r  a  mobile Bat tery  Command Post (BCP) 

t o  provide f r i end ly  a i r c r a f t  p ro tec t  ion and the  f a c i l i t i e s  necessary 

f o r  supervision and coordination of MAULER f i r e  u n i t s  within a f i r -  

ing ba t t e ry .  The QMR was approved and published in  December 1962 

as  a  revis ion  of the MAULER MCfs, and the  Projec t  Office completed 

preliminary s tud ies  leading t o  the  s e l e c t i o n  of a  development con- 

t r a c t o r  in  ea r ly  1963. 28 
However, because of the  leadtime required 

f o r  the  bidders conference, evaluat ion of proposals,  e t c . ,  it would 

be mid-July a t  the  e a r l i e s t  before the  BCP design concept could be 

es tabl i shed and a well-defined contrac t  placed in  force .  
2 9 

(U) Also cont r ibut ing  t o  the  postponement of the  DCR were the 

recent  technica l  d i f f i c u l t i e s  and proposed design changes in  the 

IRA u n i t  being developed by DeHavilland A i r c r a f t ,  and the  con w- 
ing lack  of Special  Development Requirements (SDRfs) f o r  some key 

items of support equipment. An SDR had f i n a l l y  been received f o r  

the  opera tor  t r a i n e r  and Type I1 handling t r a i n e r ,  and the  design 

of these  items was i n  progress a t  GD/P.  For the  r e s t  of the  

a n c i l l a r y  items, however, MICOM had received ne i the r  SDR' s  , MC ' s , 
nor QMR, repeated reques ts  f o r  the  same notwithstanding. The main 

holdup here was the  lack  of unanimity among the  users  a s  t o  the  

prec ise  requirements. Although development cos t s  f o r  the  equipment 

L I 
See above, pp. 75-81. - 

28(1) AMCTCM 358, 13 Dec 62, subj:  MAULER BCP - Estb of QMR. 
RSIC. (2) MAULER BCP TR MA-4-63, 1 Apr 63. MPCF, Bx 11-14, RHA. 

2 9 ~ ~ ,  C m t  1, LTC W i l l i s  H. Clark, D i r ,  Sys Engrg Div, MAULER 
Proj  Ofc, t o  Colonel Dennis, 7 Mar 63, subj:  Recmn t o  Postpone DCR. 
MPCF, BX 11-14, RHA. 



had been included i n  t h e  t o t a l  program es t ima te s ,  t h e  des ign  spec i -  

f i c a t i o n s  could no t  be e s t a b l i s h e d  and development i n i t i a t e d  u n t i l  

r e c e i p t  of spec i f  i c  guidance from h igher  headquar te rs .  
30 

(U) A s  a r e s u l t  of  cont inu ing  program de l ays ,  t e chn ica l  prob- 

lems, and des ign  changes i n  key components, t h e  DCR d a t e  of August 

1963 was f u r t h e r  extended t o  midJanua ry  1964 .~ '  The circumstances 

prompting t h i s  a c t  ion were p r imar i l y  concerned wi th  d i f f i c u l t i e s  

i n  t h e  GTV f i r i n g  program, t h e  d e t a i l s  of  which w i l l  be d i scussed  

l a t e r .  Also c o n t r i b u t i n g  t o  t h e  postponement were des ign  problems 

i n  t h e  R&D pro to type  v e h i c l e  and weapon pod, and f u r t h e r  de lays  i n  

e s t a b l i s h i n g  f i rm  requirements  f o r  a n c i l l a r y  equipment. * 
(U) To a l l e v i a t e  t h e  overloaded and badly d i s t r i b u t e d  gross  

weight on t h e  v e h i c l e  suspension,  t h e  Food Machinery and Chemical 

Corporat ion recommended, i n  May 1963, t h a t  t h e  pro to type  XM-546 

v e h i c l e  be  modified t o  incorpora te  a s i x t h  p a i r  of  roadwheels. 

A s  a r e s u l t  of t h i s  change-later concurred i n  by t h e  Army Tank- 

Automotive Center  (ATAC), MICOM, and GD/P-the r educ ib l e  weight of 

t h e  v e h i c l e  exceeded t h e  13,000-pound l i m i t a t i o n  f o r  t r a n s p o r t  by 

C123B a i r c r a f t ,  r e q u i r i n g  another  waiver of t h e  MAULER M C ' S .  
3 2 

(U) Another change a s soc i a t ed  w i th  t h e  weapon pod came i n  

September 1963, when t h e  Army M i s s i l e  Command and t h e  prime con- 

t r a c t o r  decided t o  drop t h e  Belock STRAP u n i t  i n  favor  of a s impler  

device .  A t  t h a t  t ime, only one engineer ing  model STRAP u n i t  had 

been de l ive red .  Belock 's  subcont rac t  f o r  development and f a b r i c a -  

t i o n  of t h e  remaining two models was terminated.  The a l t e r n a t e  

u n i t  was expected t o  degrade t h e  land nav iga t ion  system, bu t  n o t  

3 0 ~ b i d .  
3 1- 

L t r ,  XO, MAULER Pro j  Ofc, t o  CG, USATECOM, 13 Aug 63, sub j :  
DCR. MPCF, BX 11-14, RHA. 

32(1) TT 14812, CG, ATAC, t o  CG,  MICOM, 31 May 63. MPCF, Bx 
14-256, RHA. (2) H i s t  Rept, MAULER Pro j  Ofc, 1 J a n  - 30 Jun  63, 
p. 9 .  



t o  an unacceptable  degree .  3 3 

(U) Progress  i n  e s t a b l i s h i n g  f i rm  requirements  f o r  a n c i l l a r y  

equipment' f e l l  f a r  below t h a t  a n t i c i p a t e d  i n  t h e  March 1963 pro-  

j e c t i o n .  The BCP development c o n t r a c t  was awarded t o  t h e  Hughes 
3 4 A i r c r a f t  Company on 13 August 1963. S p e c i f i c  guidance f o r  

development of t h e  support  v e h i c l e  and t r a n s p o r t  d o l l y  f i n a l l y  

reached MICOM i n  l a t e  J u l y  1963; but t h e  Combat Developments Com- 

mand withheld t h e  t e c h n i c a l  d e s c r i p t i o n  f o r  t h e  second echelon 

maintenance v e h i c l e  and con tac t  team v e h i c l e  pending approval of 

t h e  maintenance support  p l an  and d e f i n i t i o n  of t h e  MTE concept .  3 5 

@ Yet another  f a c t o r  c o n t r i b u t i n g  t o  t h e  delayed DCR con- 

cerned t h e  be l a t ed  d e c i s i o n  t o  change t h e  seeker  head des ign .  I n  

t h e  f a c e  of growing concern over  t he  m i s s i l e  s e n s i t i v i t y  problem, 

G D / P ' S  engineers  s tepped up t h e i r  in-house s t u d i e s  of t h e  phased- 

a r r a y  seeker  head a s  a p o s s i b l e  replacement f o r  t h e  r o t a t i n g  

parabola  antenna seeker .  Based on t h e  r e s u l t s  of s t u d i e s  completed 

i n  l a t e  May 1963, they concluded t h a t  t h e  adopt ion of t h e  phased- 

a r r a y  seeker  was d e f i n i t e l y  i n  t h e  b e s t  i n t e r e s t s  of t h e  program. 

The eva lua t ion  ind i ca t ed  t h a t  t h i s  technique would provide a number 

33(1) H i s t  Rept, MAULER P r o j  Ofc, 1 J u l  63 - 30 Jun  64, p.  21. 
(2) For d e t a i l s  r e l a t i n g  t o  e a r l y  development problems and de l ays ,  
s e e  above, pp. 137-38. - 

3 4 
It covered t h e  des ign  o r  program d e f i n i t i o n  phase t o  be com- 

p l e t e d  i n  October 1963, and development, f a b r i c a t i o n ,  and t e s t  of 
t h e  breadboard model t o  be completed i n  August 1964, a t  a t o t a l  
c o s t  of $374,192. (1) L t r ,  COY LAPD, t o  CG, MICOM, 1 5  J u l  63, subj :  
Ppsd Proc of MAULER BCP f r  Hughes A i r c r a f t  Co. (2) DF, Chmn, Tech 
Eva1 Com, t o  Chmn, Source S e l e c t i o n  Bd, 5 Aug 63, sub j :  S e l e c t i o n  
of Contr f o r  BCP. (3) L t r ,  Dep MAULER PM t o  Hughes A i r c r a f t  Co., 
4 Sep 63, n . s .  A l l  i n  MPCF, Bx 11-14, RHA. (4) The Phase I des ign  
s tudy  was l a t e r  extended through January 1964, and t h e  schedule  f o r  
completion of Phase I1 was amended accord ingly .  L t r ,  GD/P t o  CG, 
MICOM, 1 Nov 63, sub j :  BCP Task. F i l e  same. 

3 5 ~ t r ,  CGy USACDC, F t  Belvoi r ,  Va., t o  CG, AMC, 21 Jun  63, 
subj :  MAULER Vehs Dev Guidance, & 1 s t  Ind, CG, AMC, t o  CG, MICOM, 
17 J u l  63. MPCF, BX 11-14, RHA. 



FIRE UNIT 
26720 

WEAPON POD 
HELICOPTER LlFT 

WITH SLING 

WEAPON POD 
11590 

GUIDED MISSILE 
CARRIER XM546 

WEAPON POD 
HELICOPTER LlFT 

TURRET GROUP 

REMAINDER 



R&D PROTOTYPE 



of performance advantages over t h e  sp inning  d i s h ,  including 

improved r e l i a b i l i t y ,  lower no i se  and s u s c e p t i b i l i t y  t o  s p i l l o v e r ,  

increased s e n s i t i v i t y ,  and reduced r e a c t  ion time . 36 An independent 

MICOM a n a l y s i s  of both techniques,  completed i n  e a r l y  June,  cop- 

firmed t h a t  g r e a t e r  c a p a b i l i t i e s  f o r  t h e  MAULER could be obtained 

wi th  t h e  phased-array design.  The P r o j e c t  Manager, on 7 June  1963, 

t h e r e f o r e  concurred i n  t h e  proposed design change, sub j ec t  t o  

assurance from t h e  c o n t r a c t o r  t h a t  it could be e f f e c t e d  w i t h i n  

p re sen t  schedules  and RDTE funding. To preclude i n t e r f e r e n c e  wi th  

the,GTV f i r i n g  program, t h e  spinning d i s h  design would be used in  

t h e  f i r s t  20 t e s t  rounds. F l i g h t  t e s t s  w i th  t h e  phased-array 

seeker  would begin wi th  round GTV-21 i n  Apr i l  1964. 37 

Cons idera t ion  of a B a c k u ~  Program 

(.t) I n  view of t h e  eleventh-hour des ign  changes, d i f f i c u l t i e s ,  

and de lays  being encountered i n  t h e  MAULER and REDEYE programs, D r .  

Larsen d i r e c t e d  t h a t  d e f i n i t i v e  proposa ls  be prepared f o r  a backup 

program a s  an a l t e r n a t e  s o l u t i o n  t o  t h e  forward a r e a  a i r  d e f e n d  

problem. Among t h e  "quick f i x "  approaches suggested f o r  cons ider -  

a t i o n  during a meeting a t  t h e  Pentagon i n  e a r l y  June 1963 were a 

modi f ica t ion  of t h e  HAWK i n t o  a more mobile system t o  f u l f i l l  a 

p o r t  ion of t h e  MAULER m i s s  ion; t he  adapt  ion of e x i s t i n g  a i r  - t o - a i r  

m i s s i l e s ,  such a s  t h e  FALCON and SIDEWINDER, t o  t h e  a i r  defense 

r o l e ;  and a backup MAULER program wi th  another  c o n t r a c t o r  based 

3 6 
L t r ,  W .  J .  Morrow, D i r ,  Army Wpn Sys Mgt, GD/P ,  t o  COL N .  

T. Dennis, 31 May 63, sub j :  MAULER Pro to type  Seeker Head. MF'CF, 
BX 11-14, RHA. 

37(1) L t r ,  COL N. T. Dennis, MAULER PM, t o  CG, AMC, 7 Jun  63, 
sub j :  Ch i n  Seeker Design f o r  t h e  MAULER M s l ,  & i n c l  t h e r e t o ,  S t a f f  
Study. MPCF, Bx 13-410, RHA. (2) L t r ,  COL N .  T. Dennis t o  W .  J .  
Morrow, GD/P ,  7 Jun  63, n . s .  Same F i l e s ,  Bx 11-14. (3) A s  a r e -  
s u l t  of l a t e r  problems wi th  t h e  phased-array seeker ,  t h e  P r o j e c t  
Manager, i n  May 1964, appointed a committee t o  recons ider  t h e  
design change. DF, MAULER PM t o  Chf S c i e n t i s t ,  14  May 64, sub j :  
Com on MAULER Seeker Head. Same F i l e s ,  Bx 13-410. 



on reduced m i l i t a r y   requirement^.^^ Regardless  of t h e  a l t e r n a t e  

o r  backup a c t i o n  taken,  AMC was t o  cont inue  t h e  MAULER and REDEYE 

development e f f o r t s  w i th  high p r i o r i t y .  3 9 

(O On t h e  b a s i s  of a cursory  t ime and c o s t  s tudy  of t h e  

"quick f i x "  s o l u t i o n s ,  MICOM concluded t h a t  t h e  suggested HAWK and 

FALCON-SIDEWINDER concepts  o f f e r ed  a high p r o b a b i l i t y  of success  

w i th in  t h e  p re sc r ibed  18-month t i m e  frame, bu t  t h a t  no b e n e f i t  

would accrue  from a backup MAULER system wi th  reduced c a p a b i l i t i e s .  

Another c o n t r a c t o r  would r e q u i r e  a t  l e a s t  2 yea r s  t o  determine h i s  

hardware shortcomings and problems, and it was no t  very  l i k e l y  t h a t  

s o l u t i o n s  t o  problems s u c h ' a s  those  encountered by GD/P could be 

accu ra t e ly  p red i c t ed  dur ing  a s tudy  program a lone .  It was t h e  con- 

s ide red  opinion of t h e  Command t h a t  t h e  "problems p r e s e n t l y  being 

encountered . . . i n  t h e  MAULER System w i l l  be solved r e s u l t i n g  i n  

a h igh ly  e f f e c t i v e  weapon system f o r  t h e  Army. 1140 
e 

MAULER Re1 i a b i l  i t y  B r i e f i n g  

(b I n  t h e  meantime, Government o f f i c i a l s  from t h e  OSD on 

down focused t h e i r  a t t e n t i o n  on t h e  MAULER t e s t  s i t e  and t h e  

f r a n t i c  e f f o r t s  of t h e  GD/P t a s k  f o r c e  t o  g e t  GTV-1 o f f  t he  ground. 

Upon r e c e i p t  of t h e  m i s s i l e  e a r l y  i n  March 1963, t h e  t e s t  crew had 

begun t h e  mandatory p r e - f i r i n g  checkout e x e r c i s e s  p repa ra to ry  t o  

3 8 ~ h e  reduc t  ions proposed i n  MAULER requirements were i n  a r e a s  
where GD/P was having t h e  g r e a t e s t  d i f f i c u l t y ;  i .e . ,  g ive  up t h e  
s ing l e -veh ic l e  f i r e  u n i t  concept and shoot-on-the-move requirement;  
e l imina t e  t h e  requirement f o r  I R  pa s s ive  d e t e c t i o n ;  ea se  t h e  weight 
l i m i t a t i o n s  and a l t i t u d e  requirements;  i nc rease  t h e  t a r g e t  r ada r  
c r o s s  s e c t i o n ;  r e l a x  t h e  d i e s e l  power requirement;  and accept  an 
i nc rease  i n  warm-up t i m e  from 3 t o  5 minutes.  (The l a t t e r  change 
had been suggested during t h e  December 1960 ECR, but  was disapproved 
by CONARC. - See above, pp. 109-111.) 

39(1) MFR, Chf, Dev Div, D i r ,  R D  AMC, 4 Jun 63, sub j :  I n t e r im  
and Backup Sys f o r  MAULER & REDEYE. (2) L t r ,  Chf, M s l  B r ,  Dev.Div, 
D i r ,  R&D, AMC, t o  CG, MICOM, 5 Jun  63, sub j :  F ld  Army AD. 

4 0 ~ ~  AMSMI-RFC-34, CG,  MICOM, t o  CG,  AMC, 7 Jun  63. 



4 1 
t h e  f i r s t  f l i g h t  t e s t .  Throughout t h e  ensuing 3 months, t h e i r  

e f f o r t s  t o  checkout and f i r e  t h e  GTV-1 m i s s i l e  were thwarted by 

cont inued t e c h n i c a l  d i f f i c u l t i e s  s i m i l a r  t o  those  experienced i n  

t h e  l abo ra to ry - i . e . ,  low m i s s i l e  s e n s i t i v i t y  owing t o  i n t e r n a l l y  

and e x t e r n a l l y  generated no i se ;  i n a b i l i t y  of t h e  T-I  radar  t o  t r a c k  

through t h e  launch b l a s t  environment; and i n c o m p a t i b i l i t i e s  among 

t h e  var ious  breadboard system components. By 17 June,  t h e  l a t t e r  

two problems were thought t o  be solved,  but  t h e  no i se  problem had 

no t  been s u f f i c i e n t l y  a l l e v i a t e d  t o  permit  t h e  f l i g h t  t e s t .  
42 

On 25 June ,  a s  t h e  GTV-1 m i s s i l e  r e s t e d  i n  i t s  c a n i s t e r  

a t  t h e  proving ground, Colonel Dennis faced t h e  p a i n f u l l y  d i f f i c u l t  * t a s k  of expla in ing  t h e  reasons f o r  cont inued program s l  ippage#d'and 

t echn ica l  problems, a s  p a r t  of t h e  A r m y ' s  reclama of t h e  r e c e n t  

Congressional  dec i s ion  t o  de fe r  t h e  i n i t i a l  MAULER product ion buy 

t o  FY 1965. The f i n a l  countdown was about t o  begin and t h e  f i r i n g  

of  t h e  f i r s t  Guidance Tes t  Vehicle  was expected momentarily. But 

it was f a r  t oo  l a t e  f o r  ~ r o m i s e s  of success  t o  in f luence  t h e  de- 

c i s i o n  a t  hand. Not only were t h e  MAULER PEMA funds s lashed  from 

t h e  1964 budget,  bu t  t h e  OSD withheld ha l f  of t h e  RDTE funds f o r  
4  3  

t h a t  year  pending t h e  program r e a p p r a i s a l  t o  be  conducted l a t e r  

i n  1963. 

(U) Up t o  t h a t  t ime, Colonel Dennis had defended GD/O ag&st  

Army S t a f f  c r i t i c i s m  w i t h  r e spec t  t o  t h e  l ack  of p rogress  i n  t h e  

MAULER and REDEYE programs. But now h i s  pa t i ence  had c l e a r l y  run  

4 1 ~ h e  checkout e x e r c i s e s  embraced  missile/^-llweapon c o n t r o l  
console  compa t ib i l i t y  t e s t s ;  m i s s i l e  acceptance t e s t s  t o  determine 
t h e  s t a t e  of f i r i n g  r ead ines s ;  b l a s t  a c o u s t i c  e f f e c t s  t e s t s  t o  in -  
s u r e  t h a t  t h e  T- I  r ada r  was capable  of t r a c k i n g  a  t a r g e t  i n  t h e  
expected launch b l a s t  environment; d r e s s  r e h e a r s a l s  of t h e  GTV-1 
f i r i n g  ope ra t i on ;  and conduct of T-I t o  m i s s i l e  RF power s p i l l o v e r  
t e s t s .  

4 2 ~ ~ ~ - 1  M s 1  H i s t ,  17 Jun  63. MPCF, Bx 13-422, RHA. 
43 

See above, p.  164. - 



ou t .  I n  a p r i v a t e  t a l k  w i t h  M r .  W .  J .  Morrow-one of t h e  t op - l eve l  

GD/P o f f i c i a l s  a t t e n d i n g  t h e  DOD br ief ing-he took t h e  company t o  

t a s k  f o r  i t s  complacent a t t i t u d e  toward t h e  problems and s l i ppages  

i n  both programs. Descr ib ing  t h e  company's r e p u t a t i o n  a t  WSMR a s  

"one of t h e  poores t  of t h e  va r ious  c o n t r a c t o r s  ope ra t i ng  the re , "  

he emphasized t h a t  more f i rm  c o n t r o l  of t h e  t e s t  program was 

imperat ive,  and warned t h a t  increased p r e s s u r e  from MICOM and 

h igher  headquar te rs  could be expected un l e s s  " t echn ica l  p rogress  

improves. ,144 

I n i t i a t i o n  of  Guidance T e s t  Vehicle  F i r i n g s  

*The Guidance T e s t  Vehicle  (GTV) program f i n a l l y  go t  under- 

way wi th  t h e  f i r i n g  of t h e  f i r s t  round on 27 June 1963-some 8 

months behind schedule.45 To t h e  e x t e n t  t h a t  t h e  rocke t  motor got 

t h e  m i s s i l e  o u t  of i t s  c a n i s t e r ,  t h e  t e s t  was a dramatic  success .  

But a s  f a r  a s  ope ra t i on  of t h e  guidance system was concerned, i t  

was a miserab le  f a i l u r e .  Af t e r  some 3 months of i n t e n s i v e  m i s s i l e  

checkout t e s t s  and d r e s s  r e h e a r s a l s ,  t h e  GD/P t e s t  crew had been 

a b l e  t o  achieve a m i s s i l e l t a r g e t  lock-on i n  t h e  launch environment. 

But immediately upon launch, t h e  seeker  l o s t  lock  because of power 

s p i l l o v e r ,  flame modulation, and i n t e r n a l  m i s s i l e  no i se .  

& According t o  t h e  o r i g i n a l  des ign  concept ,  t h e  m i s s i l e  was 

t o  have been equipped w i t h  a r e a c q u i s i t  ion c a p a b i l i t y ;  i. e . ,  upon 

l o s s  of homing s i g n a l ,  t h e  m i s s i l e  seeker  would au toma t i ca l l y  

swi tch  t o  home-on-jam ope ra t i on  and upon r e t u r n  of s i g n a l  automat- 

i c a l l y  swi tch  aga in  t o  semiac t ive  homing. 46 However, t h e  m i s s  i l e  

had no t  been equipped wi th  r e a c q u i s i t i o n  c i r c u i t r y  and, having l o s t  

t h e  homing s i g n a l ,  it simply f a i l e d  t o  guide.  The d e c i s i o n  n o t  t o  

44MF~, COL N .  T. Dennis,  26 Jun  63, sub j :  T r i p  Rept,  Washing- 
ton ,  D .  C . ,  24-25 Jun  63. MPCF, Bx 13-410, RHA. 

4 5 ~ i s t  Rept, MAULER P r o j  Ofc, 1 J a n  - 30 Jun  63, p.  5. 
46 

See above, p.  145. - 



p r o v i d e  t h e  m i s s i l e  w i t h  t h e  r e a c q u i s i t i o n  c a p a b i l i t y  was based on 

t h e  q u i c k  r e a c t i o n  t ime r e q u i r e d  t o  a t t a c k  c l o s e - i n  o r  s h o r t - r a n g e  

t a r g e t s .  For l o n g e r  range  t a r g e t s ,  t h e  r e a c t i o n  t ime  would be 

g r e a t e r  and r e a c q u i s i t i o n  a f t e r  l aunch  t h e r e f o r e  a p p r o p r i a t e ;  bu t  

t h e  s p l i t - s e c o n d  r e a c t i o n  t ime  f o r  v e r y  c l o s e  t a r g e t s  made r e a c q u i -  

s i t i o n  a f t e r  l aunch  i m p r a c t i c a l  and c i r c u i t r y  f o r  t h a t  purpose  had 

been o m i t t e d .  Yet a n o t h e r  s i g n i f i c a n t  d e v i a t i o n  concerned t h e  

speed of ou tgo ing  t a r g e t s  t h a t  cou ld  be i n t e r c e p t e d  by MAULER. 

Here, GD/P r e q u e s t e d  and was g r a n t e d  a  t a r g e t  speed d e v i a t i o n  from 

1,200 t o  720 k n o t s .  Labora to ry  t e s t s  had shown t h a t  f o r  ou tgo ing  

t a r g e t s  t r a v e l i n g  a t  speeds  i n  excess  of 720 k n o t s ,  t h e  T-I  r a d a r  

had d i f f i c u l t y  i n  d i s t i n g u i s h i n g  between t h e  m i s s i l e  and t h e  

t a r g e t .  
47 

(a With o n l y  5  months l e f t  b e f o r e  t h e  program r e a p p r a i s a l ,  

i t  behooved GD/P t o  conduct t h e  subsequent  f i r i n g s  on schedu le  and 

t o  s e e  t h a t  t h e y  produced t a n g i b l e  ev idence  of p r o g r e s s  toward 

s o l u t i o n s  t o  problems s t i l l  p lagu ing  t h e  system. The r e v i s e d  

schedu le  c a l l e d  f o r  d e l i v e r y  of t h e  GTV-2 m i s s i l e  t o  WSMR f o r  

f l i g h t  t e s t  e v a l u a t i o n  i n  J u l y  1963. However, l a b o r a t o r y  checkout  

of t h e  m i s s i l e  was de layed  by d i f f i c u l t i e s  s i m i l a r  t o  t h o s e  e x p e r i  

enced i n  GTV-1. M r .  W .  J .  Morrow, t h e  MAULER P r o j e c t  Manager a t  

GD/P, promised d e l i v e r y  by 1 2  August 1 9 6 3 , ~ ~  b u t  c o n t i n u i n g  no ' s e  03 
problems f o r c e d  a n o t h e r  s l i p p a g e  t o  l a t e  August ,  49 and a n o t h e r  

month would be r e q u i r e d  t o  complete  o n - s i t e  checkout t e s t s  and 

d r e s s  r e h e a r s a l s .  

@ Meanwhile, a  s l i p p a g e  a l s o  occur red  i n  d e l i v e r y  of t h e  

47(1) MAULERBriefing toMG F.  H. B r i t t o n ,  D i r ,  R&D, AMC, 8  
Oct 63. (2) DF, COL N .  T. Dennis t o  CG,  AMC, 1 5  Oct 63, s u b j :  
MAULER GTV-2 and 3 .  Both i n  MPCF, Bx 13-410, RHA. 

48 
L t r  7-813-02561, W .  J .  Morrow, GD/P, t o  CG,  MICOM, 30 J u l  

63, s u b j :  GTV-2 Dlvry f o r  F l d  T e s t s .  MPCF, Bx 11-14, RHA. 

4 9 ~ t r  7-813-02684, same t o  same, 9  Aug 63, s u b j :  GTV-2 Dlvry 
Scd. F i l e  same. 



f i r s t  Engineering Model F i r e  Unit  (EMFU-1) . I n  e a r l y  August, M r .  

Morrow n o t i f i e d  MICOM t h a t  t h e  d e l i v e r y  of EMFU-1 f o r  systems t e s t s  

had been changed from 31 J u l y  t o  1 4  October 1963, because of  prob- 

lems i n  two gene ra l  a r e a s .  F i r s t ,  t h e  a u s t e r e  n a t u r e  of  t h e  MAULER 

funding program had precluded t h e  procurement of spa re  p a r t s  t o  

support  t h e  i n t e g r a t i o n  and t e s t  programs; and secondly, t h e  bas i c  

t e c h n i c a l  problems inheren t  i n  t h e  i n t e g r a t  ion of many compl i c a t e d  

subsystems i n t o  a func t ion ing  system requ i r ed  more t ime t o  so lve  

than a n t i c i p a t e d .  Typica l  of t h e  l a t t e r  d i f f i c u l t i e s  were t h e  

i n s t a b i l i t y  of t h e  r ada r ,  launch o rde r  computer, and launcher  

se rvo  loop; s l  i p r  ing assembly f a i l u r e s  du r ing  checkout;  and incom- 

p a t i b i l i t y  of t h e  t a r g e t  s imula tor  and r ada r  systems. These 

problems were exceedingly d i f f i c u l t  t o  diagnose and o f t e n  r equ i r ed  

redes ign  and subsequent manufacture and t e s t  of components. 
F@- 

quent ly ,  t h e  f a i l u r e s  were of such a n a t u r e  t h a t  spa re  p a r t s  were 

needed, and having none, t h e  l abo ra to ry  e i t h e r  had t o  use e x i s t i n g  

r e p a i r  p a r t s  i n  s t o c k  o r  cann iba l i ze  another  f i r e  u n i t .  Very o f t e n ,  

t h e  needed p a r t  had t o  be ordered  and t e s t i n g  he ld  up u n t i l  i t s  

r e c e i p t  and i n s t a l l a t i o n .  Because of t h e  t o t a l  impact of  t h e  two 

problem a r e a s ,  mid-October was t h e  e a r l i e s t  d e l i v e r y  d a t e  p o s s i b l e  

f o r  EMFU-1, and 24 December 1963 f o r  EMFU-2. 50 

(a I n  e a r l y  September 1963, a s  G D / P ' S  120-day l e t t e r  c o n t r a c t  

was about  t o  exp i r e ,  D r .  Harold Brown, DDRE, agreed t o  r e l e a s e  $21.2 

m i l l i o n  of t h e  de fe r r ed  FY 1964 RDTE program, enough t o  c a r r y  t h e  

MAULER e f f o r t  through February 1964. The remaining $16.816 m i l l i o n  

programmed f o r  t h e  MAULER would cont inue  i n  a de fe r r ed  s t a t u s  pend- 

ing t h e  AMC r e a p p r a i s a l  of t h e  weapon system and a f i r m  program 

based on t h e  eva lua t ion  of t e s t  f i r i n g s .  51 

50(1) L t r  7-813-02603, W. J .  Morrow t o  CG, MICOM, 2 Aug 63, 
sub j :  Dlvry of MAULER EMFU-1. (2) L t r  7-813-02713, same t o  same, 
13  Aug 63, sub j :  same. Both i n  MPCF, Bx 11-14, RHA. 

5hemo f o r  SA, f r  DDRE, 9 Sep 63, sub j  : Apprl of Army FY 64 
RDTE Program Element MAULER. MPCF, Bx 13-410, RHA. 



(% With t h e  second GTV m i s s i l e  y e t  t o  be  f i r e d  on 3  October 

1963, it was obvious t h a t  t h e  program r e a p p r a i s a l  would have t o  be  

conducted wi thout  t h e  b e n e f i t  of t h e  s i x  f i r i n g s  suggested by t h e  

Nichols  Committee. The Commanding General  of MICOM dep i c t ed  t h e  

p r eca r i ous  s t a t u s  of t h e  MAULER p r o j e c t  a t  t h a t  p a r t i c u l a r  p o i n t  

when he t o l d  t h e  Act ing D i r e c t o r  of R&D, AMC: "This program il%: i n  

t r o u b l e  t e c h n i c a l l y  and f i n a n c i a l l y .  It w i l l  most l i k e l y  c o s t  more 

than  c u r r e n t l y  e s t ima t ed  and a l s o  r e q u i r e s  more t ime t han  now pro-  

grammed. . . . MAULER is  f i n e ,  i f  t h e  t e c h n i c a l  requ i rements  can 

be met; bu t  a s  of  now we a r e  i n  t r o u b l e .  . . . 1152 

(d) The r e s u l t s  of t h e  GTV-2 f i r i n g  on 9  October 1963 con- 

f i rmed t h a t  t h e  MAULER was indeed i n  ve ry  deep t r o u b l e .  As i n  t h e  

p rev ious  f i r i n g ,  t h e  s eeke r  l o s t  l o c k  a t  launch and, having no 

r e a c q u i s i t  ion c i r c u i t r y ,  was unable  t o  r e g a i n  t a r g e t  lock-on. The 

c o n t r a c t o r  t hen  decided t o  equip subsequent GTV rounds w i th  

c i r c u i t r y  f o r  an i n - f l i g h t  r e a c q u i s i t  ion c a p a b i l i t y ,  the reby  de- 

g rad ing  t h e  sys tem's  a b i l i t y  t o  a t t a c k  ve ry  c l o s e  t a r g e t s .  53 

(y I n  mid-October 1963, wh i l e  GD/P proceeded w i th  t h e  modif i -  

c a t i o n  and bench t e s t  of t h e  GTV-3 m i s s i l e ,  COL Erwin M. Graham, 

Chief of t h e  M i s s i l e  Branch, R&D D iv i s i on ,  AMC, recommended t h a t  

immediate a c t i o n  be t aken  t o  appoin t  a  committee f o r  r e a p p r a i s a l  of 

t h e  MAULER program. Although t h e  Nichols  Committee had suggested 

t h a t  t h e  r e a p p r a i s a l  be made a f t e r  t h e  s i x t h  f i r i n g ,  he po in t ed  ou t  

t h a t  s e r i o u s  doubts  had a r i s e n  a t  a l l  management l e v e l s  a s  t o  t h e  

f e a s i b i l i t y  of t h e  e x i s t i n g  de s ign  concept  and t h e  c o n t r a c t o r ' s  

a b i l i t y  t o  e v a l u a t e  and s o l v e  t h e  t e c h n i c a l  problems. Moreover, 

t h e  funds t hen  a v a i l a b l e  t o  t h e  P r o j e c t  Manager would be exhausted 

on 29 February 1964, and no f u r t h e r  r e l e a s e  would be made u n t i l  

5  2  
J o u r n a l  En t ry ,  CG, MICOM, 4  Oct 63, sub j :  Rev of FY 65 RDTE 

Program. 

5 3 ~ ~ ,  COL N .  T. Dennis, MAULER PM, t o  CG, AMC, 15 Oct 63,  sub j :  
MAULER GTV-2 and 3 .  MPCF, Bx 13-410, RHA. 



a f t e r  completion of  t h e  r e a p p r a i s a l .  This  d i c t a t e d  t h a t  t h e  2- 
a p p r a i s a l  e f f o r t  be completed no l a t e r  than mid-January 1964. 

5  4  

Program Reor i en t a t i on  

(a I n  view of  t h e  u n s a t i s f a c t o r y  performance o f  t he  f i r s t  two 

GTV'S and t h e  m u l t i p l i c i t y  of problems and de lays  being encountered 

i n  t h e  checkout of EMFU-1, t h e  MAULER P r o j e c t  Manager, i n  a  s e r i e s  

o f  b r i e f i n g s  dur ing  October and November 1963, recommended t h a t  t he  

development program be r e d i r e c t e d  t o  one of  f  e a s  i b i l  i t y  v a l i d a t i o n .  

While t h e  p l ans  f o r  t h e  proposed F e a s i b i l i t y  Va l ida t  ion Progra 1) 
(FVP) were being processed through t h e  Army General S t a f f ,  General 

Besson appointed BG Charles  W .  E i f l e r ,  then Deputy Commanding 

General f o r  Land Combat Systems a t  MICOM, a s  t h e  chairman of a  

t e chn ica l  committee t o  conduct a  r e a p p r a i s a l  of t h e  MAULER program. 

Th i s  committee, e s t a b l i s h e d  i n  mid-November 1963 and known a s  t h e  

E i f l e r  Committee, was charged wi th  eva lua t ing  t h e  engineer ing  con- 

c e p t ,  i d e n t i f y i n g  t h e  problem a r e a s ,  and determining whether t h e  

succes s fu l  development of MAULER could be adequately assured  *in 

reasonable  time and c o s t .  5  5  

(U) The formal p l ans  f o r  t h e  FVP were no t  o f f i c i a l l y  approved 

and publ ished u n t i l  r e c e i p t  of t h e  f i n a l  r e a p p r a i s a l  r e p o r t  i n  

e a r l y  1964. However, t h e  l e v e l  of  e f f o r t  a t  GD/P was c u t  back 

e a r l y  i n  December 1963 i n  o r d e r  t o  s t a y  w i th in  a v a i l a b l e  program 

a u t h o r i t y .  The cos t -p lu s - incen t ive - f ee  l e t t e r  o r d e r  supplement t o  

t h e  R&D c o n t r a c t  (ORD-1951), i s sued  i n  J u l y  1963, was purposely 

allowed t o  e x p i r e  and t h e  FVP e f f o r t  was i n i t i a t e d  on 8 December 

5 4 ~ ~ ,  Chf, M s l  Br ,  U D  Div, AMC, t h r u  Chf, Dev Div, t o  CG, 
AMC, 14 Oct 63, sub j :  MAULER Reappra isa l .  MPCF, Bx 13-410, RHA. 

55(1) Memo f o r  I'M, MAULER, f r  COL James L. Lewis, Sp A s s t  f o r  
P ro j  Mgt, AMC, 15 Nov 63, sub j :  Conf of CG, AMC, w i th  Chmn, Com f o r  
Reappraisal  of MAULER Program. MPCF, Bx 13-410, RHA. (2) MAULER 
TDP, 31 Mar 64, pp. v  - v i .  Same f i l e s ,  Bx 



under a new 120-day l e t t e r  o rde r  c o n t r a c t  f o r  $10.620 m i l l i o n .  5 6 

This  decreased t h e  l e v e l  of e f f o r t  from $6 m i l l i o n  t o  $2.6 m i l l i o n  , 
per  month and reduced t h e  number of con t r ac to r  personnel .ass igned  

t o  MAULER by 'near ly  50 percent-from 2,900 t o  1,407. 57 

(U) A t  t h a t  t ime, t h e  f a b r i c a t i o n  of t h e  engineer ing model 

hardware had been completed and des ign  of t h e  RhD pro to type  system 

was about 50 percent  complete. GD/P completed t h e  i n t e g r a t i o n  and 

acceptance t e s t i n g  of EMFU-1 and de l ive red  t h e  u n i t ,  on 26 October 

1963, t o  t h e  Chino, C a l i f o r n i a ,  t e s t  f a c i l i t y .  Following component 

checkout and dynamic t r ack ing  t e s t s  employing a GTV m i s s i l e ,  EMFU-1 

would be shipped t o  WSMR f o r  f l i g h t  t e s t s  i n  l a t e  June 1964. 58 

3 (8 Althpugh t h e  GTV f i r i n g  schedule  was o f f i c i a l l y  cance l l ed  

w i th  t h e  r e d i r e c t i o n  of t h e  development program, General Besson 

gran ted  General E i f l e r  a u t h o r i t y  t o  reschedule  t h e  f i r i n g s  a s  needed 

i n  t h e  performance of h i s  weapon system r e a p p r a i s a l .  The GD/P t e s t  

crew attempted t o  f i r e  GTV-3 a t  WSMR on 19 December 1963, but t h e  

f i r i n g  was abor ted  because of a malfunct ion i n  t h e  ho t  gas genera tor  

mechanism. The f i r i n g  of GTV-3 was postponed pending an eva lua t ion  

of t h e  b e s t  use f o r  t h e  m i s s i l e  based on t h e  FVP t e s t  program recom- 

mended by t h e  E i f l e r  Committee. 59 

56(1) MICOM H i s t  Sum, FY 1964, p.  55. (2) The t o t a l  va lue  of 
t h e  GD/P RhD c o n t r a c t  ORD-1951 through t h e  d a t e  of e x p i r a t i o n  was 
$130,085,146. The new CPFF l e t t e r  o rde r  was l a t e r  d e f i n i t i z e d  
under Cont rac t  DA-04-495-AMC-345(Z) i n  t h e  amount of $34,692,525 
f o r  t h e  pe r iod  8 December 1963 through 28 February 1965. Add t o  
MAULER TDP, 10 Dec 65, p .  12.  

5 7 M F ~ ,  COL N .  T. Dennis, MAULER PM, 15 Jan 64, sub j  : T r i p  Rept, 
17-20 Dec 63 [ r e  Br i e f ing  t o  D r .  Brown, DDRE, 20 Dec 631. MPCF, Bx 
13-410, RHA. 

58(1) MAULER PM2P, 30 Jun  64, p .  3.  MPCF, Bx 13-422, RHA. (2) 
H i s t  Rept, MAULER P r o j  Ofc, 1 J u l  63 - 30 Jun  64, p .  15 .  

5 9 
(1) I b i d . ,  pp. 15-16. (2) Memo f o r  PM, MAULER, f r  COL James 

L. Lewis, Sp A s s t  f o r  P ro j  Mgt, AMC, 15 Nov 63, sub j :  Conf of CG,  
AMC, w i th  Chmn, Com f o r  Reappraisar of MAULER Program. MPCF, Bx 
13-410, RHA. 



The E i f l e r  Committee Reappra isa l  Report 

(U) S ince  t h e  FVP p lan  i n i t i a l l y  proposed by MICOM and AMC 

was gene ra l l y  compatible  w i th  t h e  i n t e r im  f ind ings  of  t h e  E i f l e r  

Committee, t h e  development e f f o r t  a t  GD/P was r e o r i e n t e d  on t h a t  

b a s i s  pending approval  of t h e  formal r e a p p r a i s a l  r e p o r t .  O f f i c i a l  

DOD s anc t ion  of t h e  proposed r e o r i e n t e d  program came dur ing  a  con- 

fe rence  i n  D r .  Harold Brown's o f f i c e  on 20 December 1963, a t  which 

time General E i f l e r  reviewed t h e  f i nd ings  of h i s  Committee. The 

formal r e a p p r a i s a l  r e p o r t  was publ ished i n  two volumes, t h e  f i r s t  

on 20 December and t h e  second on 27 January  1964. 

The E i f l e r  Committee concluded t h a t  t h e  MAULER conce was F t e c h n i c a l l y  w i th in  t h e  s t a t e  of technology and t h a t  t h e  s y s t e  could 

be  expected t o  engage s u c c e s s f u l l y  t a c t i c a l  j e t  and p i s t o n  a i r c r a f t  

a t  s l i g h t l y  reduced range from t h a t  def ined  i n  t h e  t h r e a t .  Addi- 

t i o n a l  modi f ica t ion  would be  r equ i r ed  t o  engage h e l i c o p t e r s  t r a v e l -  

ing a t  r a d i a l  speeds of less than 90 knots  and t h e  system had only 

marginal  c a p a b i l i t y  f o r  e f f e c t i v e  engagement of s h o r t  range rocke t s  

(HONEST JOHN type) and m i s s i l e s .  The Committee concluded t h a t  t h e  

"shoot-on-the-move" requirement should be dropped a s  imprac t i ca l .  

It was f u r t h e r  determined t h a t  t h e  packaging requirements  t o  p l a c e  

t h e  e n t i r e  system on a  s i n g l e  v e h i c l e  were s o  severe  t h a t  r e l i a -  

b i l i t y  could be s e r i o u s l y  degraded on t h e  b a t t l e f i e l d .  The 

Committee recommended t h a t  cons ide ra t i on  be given t o  repackaging 

t h e  concept on two v e h i c l e s  i n s t ead .  I n  a d d i t i o n ,  cons iderab le  

work was r equ i r ed  t o  e l i m i n a t e  s e r i o u s  performance d e f i c i e n c i e s  i n  

t h e  m i s s i l e  and t h e  Engineer ing Model F i r e  Unit  (EMFU) . Pending 

s o l u t i o n s  t o  t h e  t e c h n i c a l  problems revea led  i n  t h e  f i r s t  two 

guided f l i g h t  t e s t s  and t h e  l abo ra to ry  checkout of EMFU-1, t h e  

Committee recommended t h a t  f u r t h e r  hardware work be de fe r r ed  on 

t h e  v e h i c l e ,  t u rb ine  and primary power system, t h e  Ba t t e ry  Command 

Pos t ,  suppor t  and t e s t  equipment, and IFF equipment. It a l s o  

recommended t h a t  f u r t h e r  hardware work cease  on t h e  RdrD p ro to type  



model of t h e  t a r g e t  eva lua t ion  computer, bu t  t h a t  t h e  development 

of program tapes  be cont inued s i n c e  t h e s e  were necessary  £0- 

proper checkout of t h e  EMFU. 

(e The E i f l e r  Committee found t h a t  p rogress  was being made i n  

t h e  i s o l a t i o n  of performance and compa t ib i l i t y  problems i n  EMFU-1 

a t  t h e  Chino Tes t  F a c i l i t y ,  but  noted t h a t  adequate t r ack ing  t e s t s  

were y e t  t o  be conducted. It emphasized t h a t  t h e  equipment should 

n o t  be moved t o  WSMR f o r  m i s s i l e  launching u n t i l  proper  and r e l i a b l e  

performance had been demonstrated i n  ground and t a r g e t  t e s t s .  S ince  

components f o r  t h e  RGrD p ro to type  a c q u i s i t i o n  and T-I  r a d a r s  were 

about 90 pe rcen t  complete, General E i f l e r  recommended t h a t  t h e  f ab -  

r i c a t i o n  of one each be completed. With r e s p e c t  t o  t h e  i n f r a r e d  

a c q u i s i t i o n  u n i t  being developed by DeHavilland, he f e l t  t h a t  it 

o f f e r e d  an a t t r a c t i v e  p o t e n t i a l  f o r  pa s s ive  s u r v e i l l a n c e  on t h e  

b a t t l e f i e l d  and recommended t h a t  component work be cont inued toward 

s o l u t i o n  of b a s i c  problems, such a s  background r e j e c t i o n .  

(e Based on an eva lua t ion  of t h e  m i s s i l e  des ign ,  t h e  Committee 

concluded t h a t  s i g n i f i c a n t  modi f ica t ions  would be  needed t o  meet 

minimum performance requirements .  Those r e q u i r i n g  t h e  h ighes t  

p r i o r i t y  a t t e n t i o n  were t h e  i n s t a l l a t i o n  of a c q u i s i t i o n  c i r c u i t r y  

f o r  seeker  lock  a t  launch and a change i n  t h e  p re sen t  open loop 

a u t o p i l o t  t o  one providing aerodynamic c o n t r o l  loop r a t e  s t a b i l i t y ,  

o r  ra te -gyro  feedback. To so lve  t h e s e  and o t h e r  e l e c t r o n i c  problems 

i n  t h e  minimum of t ime, General E i f l e r  a s s e r t e d  t h a t  t h e  use  of 

proven technology would be mandatory. I n  t h i s  connect ion,  he 

advised a g a i n s t  t h e  use of t h e  phased-array seeker  o r  any o t h e r  

s u b s t a n t i a l l y  new device  f o r  t h e  f e a s i b i l i t y  v a l i d a t i o n  program, 

bu t  suggested t h a t  ground and c a p t i v e  t e s t s  of t h e  phased-array 

seeker  be cont inued f o r  p o s s i b l e  f u t u r e  use .  Before resuming f u l l y  

guided f l i g h t  t e s t s ,  performance of t h e  m i s s i l e  and i t s  components 

was t o  be s a t i s f a c t o r i l y  demonstrated i n  a p rog re s s ive  s e r i e s  of 



ground t e s t s ,  s imulator  t e s t s ,  and cap t ive  f l i g h t  t e s t s .  60 

- D r .  Brown's r eac t ion  t o  the  E i f l e r  Committee's recommenda- 

t ions  was t h a t  "the o v e r a l l  approach ou t l ined  was good but  may be 

about two years too l a t e . "  S a t i s f i e d  t h a t  the  system was t*ni- 

c a l l y  f eas ib le ,  he approved the  reor iented  program and the  proposed 

t e s t  plan f o r  the  f e a s i b i l i t y  va l ida t ion  e f f o r t .  6  1 

60(1) MFR, COL N. T. Dennis, 15 Jan  64, subj: Tr ip  Rept, 17-20 
Dec 63, & I n c l  3  there to ,  E i f l e r  Com Reappraisal Rept, 18 Dec 63. 
MPCF, Bx 13-410, RHA. (2) Info  furnished by MG Charles W. E i f l e r ,  
CG, MICOM, 19 Dec 68. 

6 b F ~ ,  Chf, AD Div, 0, 23 Dec 63, subj  : Reoriented NAULER 
Program. MPCF, Bx 13-410, RHA. 



CHAPTER V I I I  

FEASIBILITY VALIDATION PROGRAM AND ALLIED STUDIES (U) 

(U) The provis ions  of t h e  Eif l e r  Commit t e e  Reappraisal  Report 

were formally implemented e a r l y  i n  1964, pursuant t o  i n s t r u c t i o n s  
1 

issued by the  Commanding General of AMC. COL Bernard R .  Luczak, 

who succeeded COL Norman T .  Dennis a s  MAULER P r o j e c t  Manager on 
2  

12 February 1964, made t h e  necessary r e v i s i o n s  in  the  t e s t  plan 

and t echn ica l  requirements f o r  the  F e a s i b i l i t y  Val i d a t  ion Program 

(FVP), e f f e c t e d  the  deferment of work in  those a reas  s p e c i f i e d  in  

t he  r e a p p r a i s a l  r e p o r t ,  and amended the  scope and d i r e c t i o n  of 

work under e x i s t i n g  development c o n t r a c t s .  

(U) Concurrently wi th  the  FVP e f f o r t ,  s eve ra l  a l l i e d  s t u d i e s  

were conducted f o r  l a t e r  use by higher  headquarters  i n  making a  

f i n a l  dec i s ion  on the  f u t u r e  course of t h e  MAULER p ro j ec t  and the  

forward a r e a  a i r  defense program. These included t rade-of f  and 

conf igu ra t ion  s tud ie s  t o  determine the  a t t a i n a b l e  c h a r a c t e r i s t i c s  

and growth p o t e n t i a l  of t he  MAULER RfiD pro to type ,  conducted by a  

MICOM-GD/P team; and a  c o s t  e f f e c t i v e n e s s  study by the  Combat 

Developments Command (CDC). The primary ob jec t ives  of the  l a t t e r  

study were t o  eva lua te  t h e  cos t  e f f ec t iveness  of MAULER (based on 

the  MICOM conf igura t ion  study) and o t h e r  forward a r e a  a i r  defense 

weapons, and t o  determine t h e  most d e s i r a b l e  a l t e r n a t i v e s  t o  meet 

the t h r e a t  during the  1970-75 per iod .  

' ~ t r ,  c G ,  AMc, t 
Impln of t h e  Findings 

hru  C G ,  MICOM, t o  MAULER PM, 2 Mar 64, subj :  
of the  E i f l e r  Com. MPCF, Bx 13-410, RHA. 

%ICOM GO 14, 11 Feb 64. 

3 ~ h e  9-miss i le  design wi th  s p l i t  T-I  r ada r  antennae. 



Program Plans  and O b j e c t i v e s  

(U) The o v e r a l l  o b j e c t i v e s  of t h e  r e o r i e n t e d  program d t o  

v a l i d a t e  t h e  f e a s i b i l i t y  of t h e  MAULER p r i n c i p l e s  and t echn iques  

a s  a  s e l f - c o n t a i n e d  a i r  d e f e n s e  sys tem,  u s i n g  e n g i n e e r i n g  model 

hardware.  S p e c i f i c  o b j e c t i v e s  of t h e  program were (1)  t o  demon- 

s t r a t e  by t e s t  t h a t  t h e  EMFU could a c q u i r e ,  d e s i g n a t e ,  and t r a c k  

a i r b o r n e  t a r g e t s ;  (2)  t o  demons t ra te  by t e s t  t h a t  t h e  m i s s i l e  

cou ld  gu ide  t o  t h e  v i c i n i t y  o f  t h e  t a r g e t ;  (3) t o  de te rmine  by 

t e s t  and a n a l y s i s  t h a t  t h e  miss d i s t a n c e ,  f u z e ,  and warhead would 

u l t i m a t e l y  p r o v i d e  t h e  r e q u i r e d  t a r g e t  k i l l  e f f e c t i v e n e s s ;  and 

(4) t o  de te rmine  by e v a l u a t i o n ,  a n a l y s i s ,  and demons t ra t ion  t h a t  

a  t a c t i c a l  weapon cou ld  be f i e l d e d  i n  an  a c c e p t a b l e  t ime frame 

w i t h  an adequa te  l e v e l  o f  e f f e c t i v e n e s s .  
4  

(U) The b a s i c  program p l a n  c a l l e d  f o r  complet ion of t h e  

d e s i g n  v a l i d a t i o n  and t e s t  a c t i v i t i e s  by 31 May 1965. The RDTE 

c o s t  of t h e  t o t a l  FVP e f f o r t  was e s t i m a t e d  a t  $55 m i l l i o n ,  b r i n g -  

ing  t h e  cumulat ive  c o s t  t o  $202 m i l l i o n  f o r  t h e  FY 1960-65 p e r i o d  

($147 m i l l i o n  had been o b l i g a t e d  a t  t h e  t ime of  t h e  program r e -  

o r i e n t a t i o n  i n  l a t e  1963) .  The t o t a l  e s t i m a t e d  RDTE c o s t  f o r  

complet ion of t h e  program-assuming s u c c e s s f u l  r ecovery  and 
5  

resumption of f u l l  development-was $411.4  m i l l i o n .  The o r i g i -  

n a l l y  planned FVP e f f o r t  was completed on schedu le  w i t h  an  underrun 

of $4,960,263.  Pending a  f i n a l  d e c i s i o n  a s  t o  t h e  MAULER'S f u t u r e ,  

t h e  t e s t  and e n g i n e e r i n g  a c t i v i t i e s  were extended through 30 Sep- 

tember 1965, a s  ,nown i n  t h e  accompanying c h a r t s .  
6  

(U) The $10.62 m i l l i o n ,  120-day l e t t e r  c o n t r a c t  awarded t o  

GD/P on 8 December 1963 was extended t o  145 days on 9  March 1964. 

4 ~ d d  t o  MAULER TDP, 10 Dec 65,  pp.  1 -2 .  

5 ~ i s t  Rept ,  MAULER P r o j  Ofc,  1 J u l  63 - 30 Jun 64,  p .  5. 

'MAULER PMzP, 30 J u n  65,  p .  21. MPCF, Bx 13-422, RHA. 



CHART 7 (u)' F E A S I S I L I T Y  VALIDATION PROGRAM 
P L A N N E D  AND A C T U A L  S C H E D U L E  

FEASIBILITY VALIDSATION: 

I 
MISSILE (1 )  

GROUND E Q U I P M E N T  ( 2 )  M 
WARHEAD, ( 3 )  
E'UZE, S&A 

XXXXXXXXXXXXXXXXX XXX 
I 1 

XXXXXXXXXXXXXXXXX XXX 
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I 1 I I 
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r - -7  NOTES: ( 1 )  GUIDANCE T E S T  V E H I C L E  
L - -_I ORIGINALLY P L A N N E D  

L E S S  WARHEAD 
P U N N E D  ( 2 )  ENGINEERING M O D E L  FIRE 

XXXXXX A C T U A L  UNIT ONLY 



CHART 8. (C) MAULER F E A S I B I L I T Y  VALIDATION T 
I I 

;T PROGRAM (U) 

E M F U  No 1 SYSTEMl E' ALUATION (F1 LINGS) 
' I  

I 
, I E M F U  No 2 SYSTE 

WC T H R E E  G T V ' s  & TWO MAULEYE T E S T  NJSSILES F I R E D  DURING 
FEASIBILITY VALIDATION EXTENSION 10 December 65 



It was then d e f i n i t i z e d  on 30 A p r i l  a s  a  CPFF c o n t r a c t  i n  t h e  t o t a l  

amount of $34,692,525, inc lud ing  a  f i x e d  f e e  of $1,932,822 (5 .9  per -  
7  

e e n t ) .  Subsequent modi f ica t ions  amounting t o  $11,733,457 r e s u l t e d  

i n  a  t o t a l  c o n t r a c t  va lue  of $46,425,982 f o r  t h e  FY 1964-65 pe r iod .  

Included i n  t h i s  amount was $3,685,661 f o r  an ex tens ion  of t h e  FVP 

e f f o r t  from 1 June  t o  30 September 1965. 
8  

(U) Pursuant  t o  recommendations of t h e  E i f l e r  Committee, t h e  

BCP development c o n t r a c t  w i th  t h e  Hughes A i r c r a f t  Company was 

allowed t o  exp i r e  a t  t h e  end of t h e  program d e f i n i t i o n  phase i n  
9  

January 1964, and t h e  o r i g i n a l  I R A  development c o n t r a c t  w i t h  t h e  

Canadian Commercial Corporat ion was rep laced  on 7  February 1964 

by a  new 60-day l e t t e r  c o n t r a c t  f o r  t h e  des ign  v a l i d a t i o n  e r i o r t .  

'The l a t t e r  c o n t r a c t  was d e f i n i t i z e d  on 8  A p r i l  i n  t h e  amount of 

$849,900. A change o rde r  issued on 24 June r e d i r e c t e d  work under 

t h e  c o n t r a c t  toward t h e  s p a t i a l  d i s c r imina t ion  technique f o r  reduc- 
10 

t i o n  of background c l u t t e r .  Subsequent modi f ica t ions  amounting 

t o  $358,537 r e s u l t e d  i n  a  t o t a l  c o n t r a c t  va lue  of $1,208,437 f o r  

t h e  FY 1964-65 per iod ,  $283,085 of which was t o  cover t h e  FVP ex- 

t ens ion  through t h e  f i r s t  q u a r t e r  of FY 1966. This  represen ted  t h e  

U .  S. p o r t i o n  of t h e  50-50 development sha r ing  agreement between 

t h e  American and Canadian Governments. A s e p a r a t e  c o n t r a c t  i n  an 

equa l  amount was executed d i r e c t l y  between t h e  Canadian Government 

and DeHavilland A i r c r a f t ,  Ltd.  11 

7  
(1) H i s t  Rept, MAULER P r o j  Ofc, 1 J u l  63 - 30 Jun  64, p .  5.  

(2) SS AMCPM-MAP-10, MAULER PM, 14  Apr 64, sub j :  Req f o r  Apprl of 
Awd, MAULER Wpn Sys FVP, Contr DA-04-495-AMC-345(Z), & i n c l  t h e r e -  
t o ,  1st Ind,  CG,  MICOM, t o  CG, AMC, 14 Apr 64, on L t r ,  CO, LAPD, 
t h r u  CG, MICOM, t o  CG,  AMC, 10 Apr 64, sub j :  Req f o r  Apprl of Awd. 

8 M A ~ ~ ~ R  PMPP, 30 Jun  65, p .  8 .  MPCF, Bx 13-422, RHA. 

' H i s t  Rept,  MAULER Pro j  Ofc, 1 J u l  63 - 30 Jun  64, p .  20. 
(2) Also s ee  above, p .  184. -- 

' 'H i s t  Rept,  MAULER Pro j  Ofc, 1 J u l  63 - 30 Jun  64, pp. 3-4.  

' ~ A U L E R  PM2P, 30 Jun  65, p .  8 .  MPCF, Bx 13-422, RHA. 



Execution of t he  Program 

(U) In  c o n t r a s t  t o  t h e  repea ted  f a i l u r e s  and schedule de lays  

experienced i n  t h e  development program during the  1960 -63 per iod ,  

t h e  f e a s i b i l i t y  v a l i d a t i o n  e f f o r t  was, a s  Colonel Luczak put  i t ,  

a "resounding success ."  It was completed p r e c i s e l y  on time, and 

not  only wi th in  t h e  funding o b j e c t i v e ,  but  wi th  an underrun of 

more than four  m i l l i o n  d o l l a r s .  He a t t r i b u t e d  t h i s  achievement, 

i n  t h e  main, t o  c a r e f u l  and c l o s e  management i n  which t h e  new 

PERTICOS~ technique was used. 
12 

b) Although t h e  s ing le -veh ic l e  weapon system was considered 

t o  be wi th in  reach  of e x i s t i n g  technology, t h e  t echn ica l  d i f f  i- 

c u l t i e s  encountered during the  f i r s t  s eve ra l  yea r s  of development 

i nd ica t ed  t h a t  f u r t h e r  design engineering and eva lua t ion  would be 

e s s e n t i a l  before  r e l e a s e  it f o r  product ion.  Of prime concern were 

unsolved t echn ica l  problems i n  t h e  fol lowing a reas :  

1. Weight and s i z e  - f i r e  u n i t  and m i s s i l e .  

2. Min ia tu r i za t ion  of e l e c t r o n i c  components. 

3 .  Packaging of e l e c t r o n i c  components. 

4. Acquis i t ion  and T - I  radar  c l u t t e r  and s p i l l o v e r .  

5.  Target  r e a c q u i s i t i o n  and lock-on a f t e r  launch. 

6 .  System no i se ,  acous t i c  ( t u r b i n e  genera tor  s e t )  
and e l e c t r o n i c s .  

The f i r s t  t h r e e  problem a r e a s ,  while  d e f i n i t e l y  pushing t h e  s t a t e  

of t h e  a r t ,  were considered t o  be wi th in  reach of s o l u t i o n  and were 

not  of immediate concern. The l a t t e r  t h r e e  d e f i c i e n c i e s ,  however, 

prevented t h e  weapon system from meeting t h e  performance and r e l i -  

a b i l i t y  requirements ,  and it was p r imar i ly  t h e  problems i n  those 

genera l  a r eas  t h a t  prompted t h e  r e d i r e c t i o n  of t h e  program. 13 

' ~ U L E R  Eva1 Bd Br i e f ing ,  4-7 Jun  65, p .  8 .  MPCF, Bx 13- 
410, RHA. 

13(1) MAULER TDP, 31 Mar 64, pp. v ,  v i i .  (2) MAULER PM2P, 
30 Sep 64, p .  5. Both i n  MPCF, Bx 13-422, RHA. 



(k) To provide e f f e c t i v e  a i r  defense  i n  t h e  forward a r e a ,  a  

weapon system such a s  t h e  MAULER must be a b l e  t o  acqu i r e ,  eva lua t e ,  

de s igna t e ,  t r a c k ,  and des t roy  a i r c r a f t  and shor t - range  b a l l i s t i c  

m i s s i l e s  i n  a  very  s h o r t  t ime. To t h i s  end, t h e  a c q u i s i t i o n  r ada r  

must be a b l e  t o  d e t e c t  l ow-a l t i t ude  high-speed t a r g e t s  a t  s u f f i -  

c i e n t  range t o  t ake  maximum advantage of t h e  system's  m i s s i l e  

range.  The t a r g e t  a c q u i s i t i o n  d a t a  r a t e  and process ing  must be 

such t h a t  r a p i d  eva lua t ion  can t ake  p l ace  so  t h a t  app rop r i a t e  t a r -  

g e t  s e l e c t i o n  occurs  when mul t i p l e  t a r g e t s  e x i s t s .  Evaluat ion must 

a l s o  be r a p i d  t o  permit  engagement of t hose  t a r g e t s  which have 

evaded r a d a r  d e t e c t i o n  u n t i l  they a r e  very  c l o s e  t o  t h e  weapon. 

Likewise,  t a r g e t  de s igna t ion  must a l s o  be r a p i d  both i n  dec i s ion  

and i n  execut ion .  The t a r g e t  t r ack ing  and i l l umina t ing  func t ion  

must provide f o r  a  c o r r e l a t i o n  check of t h e  t a r g e t  des igna ted  and 

a l s o  provide r e l i a b l e  i l l umina t ion  i n  t h e  d i f f i c u l t  environment 

which e x i s t s  when t r a c k i n g  t a r g e t s  a t  low l e v e l  and i n  t h e  presence 

of m i s s i l e  f i r i n g .  The m i s s i l e  c a p a b i l i t y  must be such t h a t  a  wide 

spectrum of t a r g e t s  ranging from h e l i c o p t e r s  and l i a i s o n  a i r c r a f t  

t o  b a l l i s t i c  m i s s i l e s  can be i n t e r cep t ed  and des t royed .  Here aga in ,  

owing t o  t h e  low a l t i t u d e  of t h e  t h r e a t  and t h e  p r o b a b i l i t y  of s h o r t  

a l lowable  t ime f o r  engagement, t h e  missile must be a b l e  t o  engage 

t a r g e t s  very  c l o s e  t o  t h e  weapon. 

b) These s t r i n g e n t  weapon system requirements formed t h e  

b a s i s  f o r  t h e  FVP e f f o r t  t h a t  began i n  December 1963 and cont inued 

through May 1965. The des ign  v a l i d a t i o n  of t h e  engineer ing model 

weapon system ( s e e  i l l u s t r a t i o n s )  embraced a  planned program of 

des ign  ref inements  which were demonstrated i n  a  p rog re s s ive  s e r i e s  

of l abo ra to ry  t e s t s ,  t r a c k i n g  t e s t s ,  c a p t i v e  f l i g h t  t e s t s ,  and 

f i n a l l y ,  a c t u a l  f i r i n g  t e s t s  a g a i n s t  t a r g e t s  of increas ing  engage- 

ment d i f f i c u l t y .  1 4  

1 4 ~ ~ / ~  Rept CR-820-453-001, 30 J u l  65, sub j :  MAULER FVP F ina l  
Rept - 8 Dec 63 t h r u  28 May 65, pp. 1 . 5  - 1 . 7 ,  2 .1  - 2 .2 .  RSIC. 
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Test  and Evaluat ion of the  F i r e  Unit 

(U) Very e a r l y  i n  t h e  program, GD/P engineers  r e t r o f i t t e d  t h e  

two engineering model f i r e  u n i t s  (EMFU-1 and EMFU-2) wi th  seve ra l  

R&D model c a p a b i l i t i e s  t o  e l  iminate known d e f i c i e n c i e s  i n  per -  

formance and r e l i a b i l i t y .  As the  t e s t  and eva lua t ion  e f f o r t  

continued, a d d i t i o n a l  r e t r o f i t s  were introduced t o  c o r r e c t  l a t e n t  

d e f i c i e n c i e s .  Among these  were a c q u i s i t i o n  r ada r  d a t a  conver te rs  

and high vo l t age  power supply; o n - t u r r e t  hydraul ic  pump; azimuth 

servo  pump; con t ro l  console  d i g i t a l  encoders; T-I r ada r  r ece ive r  

c l u t t e r  notch f i l t e r ;  and T-I  radar  speedgate.  
15  

(U) The EMFU-1 pod had a l ready  undergone l abo ra to ry  i n t e g r a t i o n  

and checkout t e s t s  and had been de l ive red  t o  t h e  Chino Tes t  F a c i l i t y  

i n  l a t e  October 1963 f o r  f u r t h e r  subsystem and system evalua t ion .  

Comprehensive t r ack ing  t e s t s  continued a t  Chino u n t i l  27 June 1964, 

when t h e  u n i t  was shipped t o  WSMR f o r  more t r ack ing  t e s t s  and 

checkout with t h e  GTV m i s s i l e .  (This  u n i t  was used i n  a l l  of t he  

GTV f i r i n g s . )  

(U) System i n t e g r a t i o n  and checkout t e s t  of t h e  EMFU-2 pod 

was completed a t  t h e  GD/P labora tory  i n  J u l y  1964. The u n i t  then 

underwent t r ack ing  t e s t s  a t  Chino u n t i l  mid-December 1964. A t  

WSMR, it was used in  ex tens ive  t r ack ing  t e s t s  and in  compa t ib i l i t y  

t e s t s  with the  XM-546 v e h i c l e .  

k, I n  t he  course of the  EMFU eva lua t ions ,  a l l  c r i t i c a l  

ope ra t iona l  c h a r a c t e r i s t i c s  of t h e  weapon pod were succes s fu l ly  

demonstrated. On 75 percent  of t h e  recorded t r ack ing  missions,  

t he  f i r e  u n i t  s u f f i c i e n t l y  demonstrated the  a b i l i t y  t o  acqu i r e ,  

eva lua t e ,  des igna te ,  perform T-I  search ,  and lock on r e p r e s e n t a t i v e  

t a r g e t s  a t  ranges t h a t  would permit maximum range i n t e r c e p t s .  From 

a  t o t a l  of 324 automatic engagements a t  WSMR, 305 were succes s fu l  

151bid. ,  pp. 2.2 - 2.3 .  
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i n  l o c k i n g  t h e  T-I  r a d a r  on t h e  p roper  t a r g e t .  The average  demon- 

s t r a t e d  f i r e  u n i t  performance was more than  adequa te  t o  a l l o w  t h e  

sys tem t o  i n t e r c e p t  t a r g e t s  a t  a  7  km o u t e r  boundary.  Again5t  a 

400-knot t a r g e t ,  f o r  example, t h e  m i s s i l e  would have t o  be f i r e d  

a t  9  km i n  o r d e r  t o  a c h i e v e  a  7-km i n t e r c e p t .  The a v a i l a b l e  t e s t  

d a t a  i n d i c a t e d  t h a t  t h e  f i r e  u n i t  was ready  t o  f i r e  t h e  m i s s i l e  

when t h e  t a r g e t  was a t  abou t  1 6 . 5  km, t h e r e b y  a l lowing  t h e  sys tem 

more t h a n  s u f f i c i e n t  t ime  t o  i n t e r c e p t  t h i s  c l a s s  o f  t a r g e t .  l6 A s  

a n  extreme t e s t  of t h e  u n i t ' s  c a p a b i l i t y ,  b a l l i s t i c  m i s s i l e  t a r g e t s  

( t h e  HONEST JOHN) were s u c c e s s f u l l y  a c q u i r e d  and t r a c k e d  on two 

d i f f e r e n t  o c c a s i o n s .  Another s i g n i f i c a n t  c a p a b i l i t y  demons t ra ted ,  

i n  a d d i t i o n  t o  t h e  b a s i c  FVP o b j e c t i v e ,  was t h e  a c q u i s i t i o n ,  t a r g e t  

d e s i g n a t i o n ,  and T - I  t r a c k  of  a  s i m u l a t e d  t a r g e t  w h i l e  t h e  f i r e  

u n i t  was on t h e  move. 
17 

7 
. r .  

(U) I n  February  and March 1964, w h i l e  t h e  d e s i g n  v a l i d a t i o n  of 

t h e  r e t r o f i t t e d  EMFU's was i n  p r o g r e s s ,  t h e  GD/P  crew a t  WSMR t e s t  

f i r e d  one s p e c i a l  t e s t  v e h i c l e  (SW-8) and s i x  b l a s t  t e s t  v e h i c l e s  

(BTV's) w i t h  t h e  Z U N I  r o c k e t  motor from t h e  breadboard weapon pod 

(Eng ineer ing  Model Pod i l l )  used i n  t h e  e a r l i e r  MAULER f i r i n g s .  The 

purpose  o f  t h e s e  t e s t s  was t o  o b t a i n  d a t a  on t h e  m i s s i l e  l aunch  

environment and t o  e v a l u a t e  s p e c i f i c  f i r i n g  geomet r i c s  and b l a s t  

e f f e c t s  on pod o p e r a t i o n  and performance.  The t e s t  r e s u l t s  i n -  

d i c a t e d  l i t t l e  o r  no damage t o  t h e  pod o r  a s s o c i a t e d  equipment;  

however, f lame i n g e s t i o n  i n t o  t h e  t u r b i n e  i n t a k e  caused a  momentary 

f lame-out  o f  t h e  t u r b i n e .  An a d d i t i o n a l  BTV round (BTV-7), i n c o r -  

p o r a t i n g  a  m o d i f i c a t i o n  of  t h e  t u r b i n e  i n t a k e ,  was s u c c e s s f u l l y  

f i r e d  on 9  A p r i l  1964. 18 

1 6 ~ ~ ~ ~ ~  Rept ,  27 J u l  65,  s u b j :  Eva1 of  t h e  MAULER FVP a s  of  
1 J u n  65,  pp.  10 ,  12 ,  1 9 .  RSIC. 

17(1)  GD/P Rept CR-820-453-001, 30 J u l  65,  9. g.,  pp. 2.2 - 
2.3 .  RSIC. (2 )  Add t o  MAULER TDP, 10 Dec 65,  p .  2.  

1 8 ~ i s t  Rep t ,  MAULER P r o j  Ofc,  1 J u l  63 - 30 J u n 6 4 ,  pp.  16-18.  



V a l i d a t i o n  of  t h e  M i s s i l e  Subsvstem Desien 

m) V a l i d a t i o n  of  t h e  m i s s i l e  subsystem d e s i g n  c o n s i s t e d  of a  

s e r i e s  of c a p t i v e  f l i g h t  t e s t s  and t e s t  v e h i c l e  f i r i n g s  t o  prove 

t h e  v a l i d i t y  of d e s i g n  r e f i n e m e n t s ,  p r e p a r a t o r y  t o  t h e  f i n a l  GTV/ 

EMFU-1 system t e s t s .  The m i s s i l e s  used were of  two b a s i c  c o n f i g u r -  

a t i o n s :  t h e  s h o r t  a i r f r a m e  ( e n g i n e e r i n g  model) t y p e  f o r  t h e  Re- 

a c q u i s i t i o n  T e s t  V e h i c l e  (RTV) f l i g h t s ,  and t h e  l o n g  a i r f r a m e  t y p e  

f o r  t h e  CTV and GTV f l i g h t s .  The long  a i r f r a m e  had been des igned  

f o r  t h e  R&D p r o t o t y p e  MAULER m i s s i l e ,  b u t  was in t roduced  i n  t h e  

CTV-8 f i r i n g  because  of  t h e  FVP r e q u i r e m e n t s .  The p h y s i c a l  c h a r a c -  

t e r i s t i c s  of  t h e  two c o n f i g u r a t i o n s  a r e  shown i n  t h e  accompanying 

i l l u s t r a t i o n s .  

R;) I n  May and J u l y  1964,  t h e  t e s t  crew a t  WSMR f i r e d  t h r e e  

c o n t r o l  t e s t  v e h i c l e s ,  a l l  w i t h  t h e  MAULER r o c k e t  motor,  t o  v e r i f y  

performance of  t h e  l o n g  a i r f r a m e  m i s s i l e  c o n t a i n i n g  a  s t e e r i n g  

a u t o p i l o t  modif ied  f o r  r a t e  feedback s t a b i l i z a t i o n .  These t e s t s  

began on 7 May, some 3  weeks ahead of s c h e d u l e ,  and a l l  t h r e e  

rounds  were f i r e d  from t h e  breadboard weapon pod. The f i r s t  round 

(CTV-8) c o r r e c t l y  execu ted  maneuvers and e x h i b i t e d  s a t i s f a c t o r y  

rol-1 c o n t r o l  and m i s s i l e  s t a b i l i t y .  However, t h e  motor b l a s t  

caused t h e  complete  d i s i n t e g r a t i o n  of  t h e  c a n i s t e r ,  and t h e  T-I  

r a d a r  t r a n s m i t t e r  s h u t  down d u r i n g  l aunch  a p p a r e n t l y  because  of  t h e  

l aunch  b l a s t .  The b l a s t  environment of CTV-8 was d u p l i c a t e d  i n  t h e  

f i r i n g  of round BTV-8 on 21 May 1964, w i t h  no a d v e r s e  e f f e c t s  on 

o p e r a t i o n  of t h e  T - I  t r a n s m i t t e r .  The l a s t  two CTV f i r i n g s ,  i n  

J u l y ,  were a l s o  marred by component f a i l u r e s  n o t  d i r e c t l y  connected 

w i t h  t h e  gyro  feedback  c i r c u i t r y .  CTV-9 exper ienced  a  h a r n e s s  

connec to r  (power d i s t r i b u t i o n )  f a i l u r e  a t  1 . 4  seconds  b e f o r e  l aunch  

and was c o n s i d e r e d  "no t e s t  . I t  CTV-10 s u f f e r e d  an i n t e r n a l  b a t t e r y  

f a i l u r e  a t  2 . 3  seconds  a f t e r  l a u n c h  and was c o n s i d e r e d  "no t e s t "  

t h e r e a f t e r .  

(U) Meanwhile, members of  t h e  GD/P  crew completed a  s e r i e s  of  

2  10 



STA S TA STA 
2.686 23.968 80.00 

WEIGHT - 118 LBS 
DIAMETER - 5.5 IN. TOP 5 DESIGN 
LENGTH - 77.314 IN. 

SECTION: - Y - -  
A - SEEKER ANTENNA RADOME ASSY 
B - RADAR RECEIVER AND 

CONTROL ELECTRONICS 
C - FUZE- WARHEADITELEMETER I 

ROCKET MOTOR (LONG) VIEWING FWD 

D - CONTROL SECTION 

(C) Basic RTV Missile Configuration. 

C 

STA STA STA 
- 2.003 31.70 80.00 

WEIGHT - 129 LBS 
DIAMETER - 5.5 IN. TOP 5 DESKN 
LENGTH - 81.003 IN. 

SECTION: ',xly 
A - SEEKER ANTENNA RADOME ASSY - Y - -  
B - RADAR RECEIVER AND 

CONTROL ELECTRONICS 
c - FUZE - WARHEADITELEMETER 7 i -. 
D - (SHORT) ROCKET MOTOR 
E - CONTROL SECTION 

- L 

VIEWING FWD 

(C) Basic GTV Missile Configuration. 



c a p t i v e  £1 i g h t  t e s t s  t o  v a l i d a t e  t h e  m i s s i l e  in-£1 igh t  r e a c q u i s i t  ion 

c i r c u i t r y  design,  p r epa ra to ry  t o  t h e  f i r s t  RTV f i r i n g .  I n  t h e  

i n i t i a l  phase of t h e  c a p t i v e  f l i g h t s ,  conducted dur ing  t h e  per iod  

25 February t o  3  Apr i l  1964, they used t h e  Navy EA3A a i r c r a f t  s t a -  

t ioned  a t  Po in t  Mugu, C a l i f o r n i a ,  t o  ga the r  c l u t t e r  d a t a  on video 

tape  t o  v e r i f y  t h e  m i s s i l e  f l i g h t  r e a c q u i s i t  ion c i r c u i t r y  and 

determine t h e  c l u t t e r  environment i n  which t h e  weapon was expected 

t o  ope ra t e .  In t h e  second phase,  completed i n  e a r l y  June,  they 

used a  Navy A3A and F-100 t a r g e t  a i r c r a f t .  These t e s t s  i nd i ca t ed  

t h a t  t h e  MAULER t a r g e t  ana lyzer  would r e a c q u i r e  a  t a r g e t  under 

s imulated a f t e r - l aunch  cond i t i ons .  

(U) I n  support  of t h e  RTV eva lua t ion  t e s t s ,  t h e  crew a t  WSMR 

f i r e d  round STV-9 from t h e  breadboard pod on 11 June  1964, t o  

ga the r  needed d a t a  on flame modulation and n o i s e  l e v e l s  of t h e  

MAULER rocke t  motor. Some of t h e  des i r ed  d a t a  was l o s t  because 

of a  m i s s i l e  b a t t e r y  power f a i l u r e  s e v e r a l  seconds a f t e r  burnout .  
19 

&) To meet t h e  e s t a b l i s h e d  performance goa l ,  t h e  two RTV 

rounds were r equ i r ed  t o  achieve t a r g e t  lock-on w i t h i n  2.0 seconds 

o r  l e s s  and main ta in  lock  through i n t e r c e p t .  The f i r s t  round 

(RTV-5), f i r e d  on 25 June 1964, f a i l e d  t o  meet t h e  r equ i r ed  lock-on 

t ime.  Seve ra l  a c q u i s i t i o n s  were made a f t e r  launch,  but lock-on 

could n o t  be maintained because of n o i s e  on t h e  a ided  t r a c k  func- 

t i o n .  Changes i n  t h e  a ided  t r ack ing  des ign  were v e r i f i e d  i n  t h e  

f i r i n g  of round STV-9A on 23 September 1964, and t h e  second RTV 

f i r i n g  followed on 8  October.  I n  t h e  l a t t e r  t e s t  (RTV-6), t h e  

seeker  achieved lock-on a t  0 . 5  second and performance of t h e  

t a r g e t  ana lyzer  was s a t i s f a c t o r y ;  however, t h e  m i s s i l e  experienced 

four  b r i e f  l o s s e s  of  lock  owing t o  s i g n a l  degrada t ion  during m i s s i l e  

19 
1 )  1 p p  17-19. (2) GD/P Rept CR-820-453-001, 30 J u l  

65, 9. G., pp. 4 .1 ,  4.69. RSIC. (3) MICOM Rept, 27 J u l  65, 
sub j :  Eva1 of t h e  MAULER FVP a s  of 1 Jun  65, p .  74. RSIC. 



r o l l  r e s u l t i n g  from a r o l l  r e l a y  malfunct ion.  
2  0  

Weapon System Tes t s  

(U) Having demonstrated t he  v a l i d i t y  of subsystem des ign  r e -  

f  inements i n  t h e  m i s s i l e  and f  i r e  u n i t ,  t h e  GDIP crew began weapon 

system (GTVIEMFU-1) f e a s i b i l i t y  v a l i d a t i o n  f i r i n g s  in' l a t e  November 

1964. The FVP t e s t  p lan  issued i n  Apr i l  1964 c a l l e d  f o r  a  t o t a l  of 

1 4  GTV f i r i n g s ;  however, on ly  11 were r equ i r ed  t o  f u l f i l l  t h e  pro-  

gram o b j e c t i v e s .  The remaining t h r e e  GTV m i s s i l e s  were r e t r o f i t t e d  

wi th  phased-array seekers  and t e s t  f i r e d  dur ing  t h e  extended FVP 

e f f o r t ,  a long wi th  two MAULEYE m i s s i l e s  equipped wi th  t h e  REDEYE 

m i s s i l e  i n f r a r e d  guidance head. 

/O Of t h e  11 FVP f l i g h t  t e s t s  conducted during t h e  pe r iod  24 

November 1964 t o  25 May 1965, 6  were succes s fu l  and 5 unsuccess fu l .  

Two of t h e  s i x  succes s fu l  rounds (GTV-14 and -19) achieved d i r e c t  

hits-one a g a i n s t  a  332-knot h i g h - a l t i t u d e  t a r g e t  and one a g a i n s t  

a  400-knot shor t - range  t a r g e t .  The o t h e r  fou r  rounds (GTV-11, -12, 

-15, and -16) achieved reasonable  m i s s  distances-two of them 

a g a i n s t  medium-rangelmedium-altitude t a r g e t s  and two a g a i n s t  low- 

a l t i t u d e  t a r g e t s  t r a v e l i n g  a t  speeds ranging from 335 t o  480 knots .  

The average m i s s  d i s t a n c e  f o r  t h e  6 rounds was 10 .5  f e e t .  

(Jj The f i v e  unsuccess fu l  f i r i n g s  were a t t r i b u t e d  t o  random 

component f a i l u r e s .  Two of them involved t h e  rocke t  motor-in 

GTV-13, a  malfunct ion i n  t h e  reg ion  of  t h e  nozz le  b l a s t  tube  caused 

t h e  d i s i n t e g r a t i o n  of  t h e  m i s s i l e  a f t  s e c t i o n ;  i n  GTV-17, t h e  motor 

c a s e  rup tured ,  causing minor damage t o  t h e  f i r e  u n i t .  Of t h e  r e -  

maining t h r e e  unsuccess fu l  f i r i n g s ,  one (GTV-18) was a t t r i b u t e d  t o  

a  hold r e l a y  f a i l u r e  t h a t  prevented t a r g e t  lock-on; one (GTV-20) 

LU 
(1) - I b i d . ,  pp. 76-78. (2) H i s t  Rept, MAULER P r o j  Ofc, 1 J u l  

63 - 30 Jun 64, pp. 19-20. (3) PM2P1s, 30 Sep 64, p .  32; 31 Dec 64, - 

p. 31. MPCF, BX 13-422, RHA. 
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(C)  FVP FIRING RESULTS - 24 Nov 64 - 25 May 65 (U) 

40 - 
LEFT 

LOW 
M i s s  D i s t a n c e  i n  F e e t  

4#' 

KILL P203AEILITY 

TARGET SALVO 1 SALVO 3. 

FROG I V  .36 .56 

FLASHLIGHT .46 .62 

MIG - 17 .52 .64 

I MOUND 1 .57 1 .79 1 

TOTAL MISSILES FIRED 11 

SUCCESSFUL 6 

UNSUCCESSFUL 5 



t o  m i s s i l e  s t r u c t u r a l  f a i l u r e  a t  1 . 7  seconds;  and one (GTV-21) t o  

f a i l u r e  of t h e  m i s s i l e  t o  r e a c q u i r e  t h e  t a r g e t  a f t e r  l aunch .  
2  1 

Supplemental  F i r i n g s  

( During t h e  p e r i o d  June - August 1965, w h i l e  a w a i t i n g  a  

d e c i s i o n  on t h e  f u t u r e  d i r e c t i o n  o f  t h e  MAULER program, t h e  GD/P 

t e s t  crew conducted t h r e e  a d d i t i o n a l  GTV f i r i n g s  t o  e v a l u a t e  t h e  

phased-a r ray  s e e k e r  (GTV-3, -7,  and -22) ,  and two f i r i n g s  of t h e  

new MAULEYE m i s s i l e  equipped w i t h  t h e  REDEYE i n f r a r e d  guidance 

head and t h e  MAULER p r o p u l s i o n  and c o n t r o l  system. 

@) Of t h e  t h r e e  supplemental  GTV f i r i n g s ,  on ly  one was suc-  

cessful-GTV-22 ach ieved  a  c l o s e  miss  d i s t a n c e  of 2 . 5  f e e t  a g a i n s t  

a  h i g h - a l t i t u d e ,  375-knot t a r g e t ;  t h e  o t h e r  two rounds f a i l e d  t o  

a c h i e v e  and m a i n t a i n  t a r g e t  lock-on.  Both of t h e  MAULEYE f i r i n g s  

were h i g h l y  s u c c e s s f u l .  The f i r s t  round ( f i r e d  a g a i n s t  an outbound 

267-knot, QF-80 t a r g e t  f l y i n g  a t  300 mete r s  a l t i t u d e  and 4  km s l a n t  

range)  s c o r e d  a  d i r e c t  h i t  w i t h  t h e  m i s s i l e  f l y i n g  s t r a i g h t  up t h e  

t a r g e t  j e t  eng ine  exhaus t  t u b e .  The second round i n t e r c e p t e d  and 

d e s t r o y e d  an outbound 300-knot Q2-C t a r g e t  f l y i n g  a t  300 mete r s  

a l t i t u d e  and 6  km s l a n t  r a n g e .  2  2  

Conclus ions  

4) Based on a  d e t a i l e d  a n a l y s i s  of t h e  s t a t e d  o b j e c t i v e s ,  

c r i t e r i a ,  and r e s u l t s  of t h e  FVP, b o t h  MICOM and GD/P concluded 

t h a t  t h e  t e c h n i c a l  f e a s i b i l i t y  of t h e  s i n g l e - v e h i c l e  MAULER concept  

21(1) MICOM Rept ,  27 J u l  65, s u b j :  Eva1 of t h e  MAULER FVP a s  
o f  1 J u n  65,  pp.  10-11, 86 .  RSIC. (2) GD/P Rept CR-820-453-001, 
30 J u l  65,  9. - c i t . ,  p .  4.69.  RSIC. (3) -- Also s e e  App. I V .  

'-I '-I 
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(1) MICOM Rept ,  27 J u l  65,  9. - c i t . ,  pp.  11, 79.  RSIC. 
(2)  GD/P Rept CR-820-453-002, 31 Aug 65, s u b j :  MAULER FVP Add t o  
F i n a l  Rept - 1 J u n  65 - 31 Aug 65,  .pp. 1.1, 4 . 5 .  RSIC. 



had been s u c c e s s f u l l y  demonstra ted and t h a t  a weapon system w i t h  a 

t a c t i c a l  e f f e c t i v e n e s s  h i g h e r  t h a n  t h a t  o r i g i n a l l y  e n v i s i o n e d  cou ld  

be f i e l d e d  i n  e a r l y  1970. The e n g i n e e r i n g  model hardware used i n  

t h e  program d i d  n o t  and was n o t  in tended  t o  meet a l l  o f  t h e  r e q u i r e -  

ments of t h e  t a c t i c a l  MAULER system. However, a n a l y s i s  and Pa- 
t i o n  showed t h a t  r e l a t i v e l y  few changes would be r e q u i r e d  t o  meet 

t h e  M C ' s  f o r  t h e  t a c t i c a l  system. 

@ Among t h e  recognized  problems o r  t a s k s  involved i n  b r i n g i n g  

t h e  MAULER d e s i g n  t o  t h a t  o f  an a c c e p t a b l e  t a c t i c a l  sys tem were 

repackag ing  o f  subsystem hardware t o  reduce  weight  and t o  improve 

m a i n t a i n a b i l i t y  and p r o d u c i b i l i t y ;  and d e s i g n  r e f i n e m e n t s  and  
% improvements i n  e l e c t r o n i c  counter-countermeasures ,  sys tem r e a c t i o n  

t ime ,  m i s s i l e  s e n s i t i v i t y  ( f o r  r e q u i r e d  performance a g a i n s t  t a c t i c a l  

b a l l i s t i c  m i s s i l e s ) ,  and s u b c l u t t e r  v i s i b i l i t y .  The l a t t e r  problem 

a r e a  was p r i m a r i l y  concerned w i t h  t h e  a b i l  i t y  of t h e  a c q u i s  it ion 

r a d a r  t o  s e e  smal l  moving t a r g e t s  i n  t h e  p r e s e n c e  of s e v e r e  c l u t t e r .  

Although t h e  e n g i n e e r i n g  model d e s i g n  demonstra ted t h e  r e q u i r e d  

s u b c l u t t e r  v i s i b i l i t y ,  t h e r e  remained a q u e s t i o n  a s  t o  whether  o r  

n o t  t h e  requirement  a s  e s t a b l i s h e d  would be s u f f i c i e n t .  A l l  of  

t h e s e  problems were c o n s i d e r e d  t o  be w i t h i n  r e a c h  o f  s o l u t i o n  by 

s t r a i g h t f o r w a r d  e n g i n e e r i n g  a p p l i c a t i o n .  2 3 

MAULER Trade-of f  and C o n f i g u r a t i o n  S t u d i e s  

I 
(U) Concur ren t ly  w i t h  t h e  d e c i s i o n  i n  November 1963 t o  r e o r i e n t  

t h e  MAULER program, t h e  D i r e c t o r  of R&D, AMC Headquar te r s ,  d i r e c t e d  

t h e  P r o j e c t  Manager t o  conduct t r a d e - o f f  and c o n f i g u r a t i o n  s t u d i e s  

f o r  t h e  purpose  of d e f i n i n g  t r a d e - o f f s  r e l a t e d  t o  t h e  R&D model 

( s e e  photo) which would r e s u l t  i n  a h i g h e r  p r o b a b i l i t y  o f  s u c c e s s ,  

23(1) GD/P Rept CR-820-453-001, O J .  - c i t . ,  pp. 2.1,  2 .3 .  RSIC. 
(2) MICOM Rept ,  27 J u l  65,  OJ.  - c i t . ,  pp. 4, 11. RSIC. (3) MAULER 
FVP B r i e f i n g  t o  DA GS, 17 May 65, P a r t  B, pp. 7-8.  MPCF, Bx 13-410, 
RHA . 



(U) MAULER E&D Model - 1964 
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improved schedules ,  o r  reduced c o s t .  Upon completion of t h e  t r a d e -  

o f f  s tudy i n  February 1964, t h e  P r o j e c t  Manager e s t a b l i s h e d  s tudy 

teams a t  GD/P ,  MICOM'S R&D D i r e c t o r a t e  Labora to r i e s ,  and Flag MAULER 

Pro j ec t  Of f i ce  t o  determine the  a t t a i n a b l e  c h a r a c t e r i s t i c s  and 

growth p o t e n t i a l  f o r  var ious  MAuLER conf igu ra t i ons ,  inc lud ing  t h e  

two-vehicle  concept suggested by t h e  E i f l e r  Committee. 24 The 

MAULER Conf igura t ion  Study Report forwarded t o  AMC on 15 June  1964 

o u t l i n e d  f i v e  d i f f e r e n t  v a r i a t i o n s  of t h e  R&D model, a l l  based on 

t h e  use of RF (Radio Frequency) m i s s i l e s  f o r  t a r g e t  engagement. 

The f i v e  con f igu ra t i ons  a r e  b r i e f l y  descr ibed  below. 

Cg) MAULER I. Charac te r ized ,  p r imar i l y ,  a s  a  system t h a t  

could be f i e l d e d  by December 1969, t h e  MAULER'I  was based on t h e  

R&D pro to type  and incorporated t h e  modi f ica t ions  necessary t o  meet 

t h a t  d a t e  w i t h  minimum r i s k .  Some of i t s  d i s t i n g u i s h i n g  f e a t u r e s  

were a  wider pod; a  s i n g l e  beam a c q u i s i t i o n  r ada r ;  a  T-I  r a d a r  w i th  

a c q u i s i t i o n  mode f o r  low a l t i t u d e ;  an advanced cbmputer; and t h e  

XM-551C v e h i c l e .  The MAULER I d i d  not  meet a l l  of t h e  o r i g j n a l  o r  '* 
t h e  proposed r ev i sed  M C ' s ,  but  i t  o f f e r e d  cons iderab le  growth 

p o t e n t i a l ,  r equ i r ed  minimum new development, and represen ted  t h e  

b e s t  o v e r a l l  balance.  

0) MAULER 11. The MAULER I1 conf igu ra t i on  incorporated t h e  

system improvements necessary  t o  meet n e a r l y  a l l  of t h e  approved 

and proposed r ev i sed  M C ' s .  I ts  d i s t i n g u i s h i n g  f e a t u r e s  were a  

wider pod wi th  a  l a r g e r  t u r r e t  and baske t ;  improved r e s o l u t i o n  i n  

t h e  a c q u i s i t i o n  r ada r  by inc reas ing  t o  t h r e e  beams and th ree -  

r e c e i v e r  channels ;  a  T-I  r ada r  w i th  e l e c t r o n i c  scan- rece iver  f o r  

improved r e l i a b i l i t y  and e l e c t r o n i c  counter-countermeasure capa- 

b i l i t y ;  a  s p e c i a l  purpose d i g i t a l  computer which included t h e  

c o n t r o l  and computation func t ions  of t h e  launch order  compyter; * 
2  4  

(1) L t r ,  D i r ,  R&D, HQ AMC, t o  MAULER PM, 22 Nov 63, sub j :  
MAULER Program Rqrmt Study, & i n c l s  t h e r e t o .  MPCF, Bx 13-410, RHA. 
(2) H i s t  Rept, MAULER P r o j  Ofc, 1 J u l  63 - 30 Jun  64, pp. 7 ,  9-10. 



and t h e  XM-551C v e h i c l e .  Th i s  system could 

1970. 

be f i e l d e d  by December 

(w MAULER 111. Charac te r ized  a s  a  system t h a t  could be  

f i e l d e d  by December 1971, t h e  MAULER I11 was designed t o  meet a s  

c l o s e l y  a s  p o s s i b l e  a l l  of t h e  approved M C ' s .  Advantage would be  

taken of t h e  longer  development t ime t o  include more advanced 

concepts f o r  overcoming problem a reas  inheren t  i n  t h e  RdLD model. 

Among these  were an a c q u i s i t i o n  radar  w i t h  pu lsed  a m p l i f i e r  system 

f o r  improved s u b c l u t t e r  v i s i b i l i t y ;  a  pu l se  doppler  T-I r ada r  t o  

accomplish v e l o c i t y ,  range-lock, and t r ack ing  s i g n a l  p rocess ing  

on t h e  ground r a t h e r  than i n  t h e  m i s s i l e ;  a  l a r g e r  m i s s i l e  w i th  * 
improved k i l l  p r o b a b i l i t y ;  a  d i g i t a l  d a t a  processor ;  and t h e  XM- 

551C vehic le . .  Some of t h e  disadvantages of t h e  MAULER III. were 

i t s  heavier  m i s s i l e ,  reduced m i s s i l e  load (from n ine  t o  s i x ) ,  

a d d i t i o n a l  communications, and requirements f o r  cons ide rab l e  new 

development, more support  equipment, and more personnel .  

@ MAULER I V .  This  con f igu ra t i on  was a  2-vehicle  (XM-551C) 

concept ,  w i t h  t h e  launcher  moved t o  a  second t racked  v e h i c l e .  

Advantage would be taken of t h e  added space,  a d d i t i o n a l  development 

t ime, and des ign  advances f o r  so lv ing  t h e  more s e r ious  problems i n  

t h e  R&D model i f  t h e  s ing l e -veh ic l e  concept should prove i e a s i b l e .  p: 
Other c h a r a c t e r i s t i c s  of t h e  MAULER I V  were a  s i n g l e  r e c e i v e r  

a c q u i s i t i o n  r a d a r ;  removal of r a d a r s  from t h e  m i s s i l e  b l a s t  environ-  

ment; a  l a r g e r  m i s s i l e  wi th  incre.ased range and improved k i l l  

p r o b a b i l i t y ;  and an increased m i s s i l e  load (from 9  t o  12 ) .  I t s  

major disadvantages were an increased r e a c t i o n  t fme, two v e h i c l e s ,  

heavier  m i s s i l e s ,  and requirement f o r  more suppor t  equipment and 

personnel .  The MAULER I V  could be  f i e l d e d  by December 1971. 

(O) MAULER V. The MAULER V was a  minimum-cost, minimum- 

c a p a b i l i t y  system t h a t  would be e f f e c t i v e  a g a i n s t  t h e  manned 

a i r c r a f t  t h r e a t  pos tu l a t ed  f o r  t h e  e a r l y  1970 ' s .  It would have no 

a c q u i s i t i o n  r a d a r ,  t r a c k  eva lua t ion  computer, i n f r a r e d  a c q u i s i t i o n  



O) MAULER CONFIGURATION STUDY CONCEPTS - 11 JUNE 1964 (U) 

h) 
h) 

C O N F I G U R A T I O N  I 
r ARD - D e c e m b e r  1969 

RECOV COST - $ 1 , 4 2 1 M  
R I S K  - M i n i m u m  

C O N F I G U R A T I O N  II 
ARD - D e c e m b e r  1 9 7 0  
RECOV COST - $ 1 , 3 2 9 M  
R I S K  - LOW 

ARD - 
RECOV 
R I S K  

C O N F I G U R A T I O N  Ill 

' COST - $ ? M - C o n s i d e r a b l e  

C O N F I G U R A T I O N  I V  

FIRE CONTROL 
VEHICLE LAUNCH .VEHICLE 

ARD - D e c e m b e r  1 9 7 1  
RECOV COST - $ 1 , 7 2 5 M  
R I S K  - C o n s i d e r a b l  

C O N F I G U R A T I O N  V a 
ARD - S e p  1 9 6 9  



Table 1 
& COMPARISON OF MILITARY CHARACTERISTICS - MAULER CONFIGURATIONS (U) 

LEGEND: 0  = Does Not Meet Or ig ina l  MC'E  
R = Does Not Meet Revised MC's  

Dead Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rate of F i r e . . . . . . . . . . . . . . .  ............ 
Targe t  Speed - Outgoing ................ 
Communications... ...................... 
M i s s i l e  Weight ......................... 

......................... S i n g l e  Vehicle  

............................... S e c u r i t y  

Sa fe ty  ................................. 
Personnel  .............................. 
Read ines s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Power Auxi l ia ry  ........................ 
.............................. A l t i t u d e .  

F i e l d  of F i r e .  ......................... 
Land Navigation ........................ 
I n f r a r e d  Acquis i t ion  Un i t . . . . . . .  ....... 
T a c t i c a l  B a l l i s t i c  M i s s i l e  Capab i l i t y . .  

--- -- 

NR = Not Required i n  Or ig ina l  
* = Growth P o s s i b l e  

Note: No conf igu ra t ion  meets t he  M C ' s  i n  r e spec t  t o  maneuvering t a r g e t s  a t  
maximum range, a c q u i s i t i o n  on t h e  move, o r  Phase I a i r l i f t .  

SOURCE: I n c l  19 t o  Resume of ADEX Conference MAULER Br i e f ing ,  16 J u l  64, by COL B.  R.  X Lucza . MAULER P r o j  Case F i l e s ,  Bx 13-410, RHA. 



(IRA) u n i t ,  o r  nav iga t ion  u n i t .  The I R A  u n i t ,  however, pos s ib ly  

could be added a t  a  l a t e r  d a t e  t o  provide a  means of pa s s ive  

t a r g e t  a c q u i s i t i o n .  The console  would be g r e a t l y  simp1 i f i e d  and 

t h e  system would have vo ice  communications on ly .  Target  a c q u i s i -  

t i o n  and t r ack ing  would be provided by t h e  T- I  r a d a r .  The R&D 

pro to type  weapon pod and t h e  XM-546E1 v e h i c l e  would be used.  The 

MAULER V could be f i e l d e d  by September 1969. Weighed a g a i n s t  i t s  
C 

4. 

advantages of an e a r l y  s e r v i c e  a v a i l a b i l i t y  d a t e ,  low recovery 

c o s t ,  low s i l h o u e t t e ,  and requirement f o r  very  l i t t l e  new develop- 

ment, were t h e s e  key disadvantages:  very  low growth p o t e n t i a l ,  

reduced m i s s i l e  load  (from n ine  t o  e i g h t ) ,  no t a c t i c a l  b a l l i s t i c  

m i s s i l e  c a p a b i l i t y ,  l a c k  of f u l l  s u r v e i l l a n c e  coverage, and pro-  
$ 

v i s i o n  f o r  vo i ce  communications on ly .  

@ Based on a  d e t a i l e d  a n a l y s i s  of t h e  f i v e  system concepts ,  

t h e  P r o j e c t  Of f i ce  recommended t h e  s e l e c t i o n  of MAULER I a s  t h e  

b e s t  approach i f  t h e  resumption of f u l l  development should be 

au thor ized  upon completion of t h e  F e a s i b i l i t y  Va l ida t ion  Program 

(FVP) 25 During a  b r i e f i n g  t o  t h e  A i r  Defense Executive ( W X )  

Conference, on 16 J u l y  1964, Colonel Luczak o u t l i n e d  t h e  c u r r e n t  

s t a t u s  of t h e  MAULER FVP e f f o r t  and t h e  r e s u l t s  of t h e  conf igura-  

t i o n  s tudy .  I n  o rde r  t o  meet t h e  Army Readiness Date (ARD) of 

December 1969 f o r  t h e  MAULER I, he po in ted  o u t  t h a t  a  f i rm  dec i s ion  

on t h e  resumption of f u l l  development would be r equ i r ed  by March 

1965 so  t h a t  t h e  program e f f o r t  could begin by June 1965. The RDTE 

recovery c o s t  of t h e  program would be about $411 m i l l i o n ,  t h i s  

f i g u r e  inc luding  t h e  $202 m i l l i o n  inves ted  i n  t h e  engineer ing  model 

development and FVP dur ing  t h e  FY 1960-65 per iod ,  p lu s  $209 m i l l i o n  

i n  a d d i t i o n a l  funds f o r  t h e  1966-69 pe r iod .  The es t imated  PEMA c o s t  

f o r  advance product ion engineer ing  and product ion during t h e  1966-71 

25(1) L t r ,  MAULER PM t o  CG, AMC, 15  Jun  64, sub j :  MAULER Con- 
f i g u r a t i o n  Study, & i n c l  t h e r e t o ,  MAULER Conf igura t ion  Study Rept,  
11 Jun  64. (2) -- Also s e e  MAULER TDP, 1 J u l  64; and MAULER PMzP, 
30 Sep 64, p .  4 .  A l l  inMPCF, Bx 13-422, RHA. 



per iod  t o t a l e d  $1.010 b i l l i o n .  The aggregate  RDTE/PEMA recovery 

c o s t  would thus come t o  $1.421 b i l l i o n  f o r  t h e  MAULER I system. 

The only  a l t e r n a t i v e  f o r  a s e r v i c e  c a p a b i l i t y  by 1970 would be t h e  

MAULER V con f igu ra t i on  whose t o t a l  recovery c o s t  would be about 

$908 m i l l i o n .  Colonel Luczak c losed  the  b r i e f i n g  wi th  t he se  

remarks : 

('d) The FVP i s  proceeding on schedule .  I f e e l  it  is  a mistake 
t o  r e d i r e c t  o r  t e rmina te  t h e  MAULER p r i o r  t o  t h e  completion of t h e  
FVP. Any system designed t o  f i l l  t h e  forward a r e a ,  low a l t i t u d e ,  
a l l  weather system r o l e  i n  t he  1970-1980 [pe r iod ]  must proceed 
along t h e  same t e c h n i c a l  pa th  a s  t h e  MAULER i s  p r e s e n t l y  going. 
We can l e a r n  where t h e  p a t h  l eads  and t h e  p i t f a l l s  from t h e  $200 
m i l l i o n  we have a l r eady  put  i n t o  t h e  program. 

(6 The Army M i s s i l e  Command . . . can f i e l d  MAULER I and 
MAULER V p r i o r  t o  1970. Our job, however, i s  t o  f i e l d  what t h e  
Army wants,  no t  what we t h i n k  t h e  Army should have. MAULEV i n  
our opinion,  w i l l  do t h e  job. It r e p r e s e n t s  a quantum jumpdn low 
a l t i t u d e  defense .  We recognize  t h a t  it  is  necessary  t o  meet t h e  
changing t h r e a t .  We a r e  f a r  enough down t h e  p i k e  t o  be  reasonably 
conf ident  t h a t  we can produce a MAULER a s  e a r l y  a s  1970 t o  meet 
t h i s  t h r e a t .  26 

(.b) As  s t a t e d  e a r l i e r ,  t h e  f i v e  MAULER concepts  der ived  from 

t h e  con f igu ra t i on  s tudy  were based on t h e  use of RF m i s s i l e s  f o r  

t a r g e t  engagement and none of them f u l l y  met a l l  of t h e  o r i g i n a l  

o r  proposed r ev i sed  M C ' s .  I n  i t s  Ju ly  1964 r e p o r t  of t h e  Phase I 

c o s t  e f f e c t i v e n e s s  s tudy ,27  t h e  Combat Developments Command (CDC) 

concluded t h a t  n e i t h e r  of t h e  MAULER concepts  would adequately 

s a t i s f y  t h e  a i r  defense  requirements  f o r  t h e  1 9 7 0 f s ,  and t h a t  t h e r e  

was no requirement f o r  t h e  weapon a s  then configured.  2 8 
Pursuant  

26~esume of ADEX Conf MAULER B r i e f i n g ,  16 J u l  64, w l i n c l s ,  
a tchd  t o  L t r ,  COL B. R.  Luczak, MAULER PM, t o  Comdt, USAADS, F t  
Bliss,  Tex, 6 Aug 64, sub j :  ADEX Conf - 16 J u l  64. MPCF, Bx 13- 
410, RHA. 

2 7 ~ h i c h  s tudy included cons ide ra t i on  of MAULER'S I - V ,  p lu s  
5 o t h e r  m i s s i l e  systems and 12 gene r i c  gun systems. 

2 8 ~ ~ ~  Rept,  P ro j  No. USACDC (MR-1) CAG 64-3, J u l  1964, sub j  : 
Study - Cost Ef fns  of Fwd Area AD Wpns, Vol I, pp. 11, 38-39. RSIC. 



t o  CDC'S  expressed d e s i r e  f o r  both fa i r -weather  and a l l -weather  

systems wi th  a  reduced r e a c t i o n  time and m u l t i p l e - t a r g e t  engage- 

ment c a p a b i l i t y ,  GD/P and MICOM i n  l a t e  1964 e s t a b l i s h e d  t h r e e  

new ve r s ions  of t h e  MAULER f o r  cons ide ra t i on  i n  t h e  second phase 

of t h e  c o s t  e f f e c t i v e n e s s  s tudy .  Two of these- the MAULER.%I and 

MAULER VII-evolved from a  GD/P corporate-funded s tudy .  The o the r  

con f igu ra t i on ,  known a s  t h e  MAULER V I I I ,  was a  product of t h e  

MAULER P r o j e c t  Of f i ce .  

The MAULER V I  was a  minimum conf igu ra t i on  l i k e  t h a t  of 

MAULER V ,  but  w i th  two added f e a t u r e s  t o  improve performance: an 

I R A  u n i t  f o r  pa s s ive  t a r g e t  d e t e c t i o n  and t h e  f a c i l i t y  t o  i n t e r -  

change o r  mix Radio Frequency (RF) m i s s i l e s  wi th  i n f r a r e d  (IR) mis- 

s i l e s .  With t h e  I R  m i s s i l e ,  t h e  system would have a  fa i r -weather  

c a p a b i l i t y  f o r  t h e  simultaneous engagement of mu l t i p l e  t a r g e t s .  

Like MAULER V ,  i t  would use  t h e  XM-546E1 v e h i c l e .  S i g n i f i c a n t  

d i f f e r e n c e s  i n  t h e  e x t e r n a l  conf igura t ion-as ide  from t h e  a d d i t i o n  

of t h e  IRA antenna-were an i nc rease  i n  m i s s i l e  load from e i g h t  t o  

n ine  and a  change i n  t h e  T-I r ada r  from t h e  s p l i t  des ign  t o  a  

composite package a t t ached  t o  t h e  r i g h t  s i d e  of t h e  c a n i s t e r .  

Without t h e  a c q u i s i t i o n  r a d a r ,  t h e  sys tem's  low s i l h o u e t t e  and 

pas s ive  t a r g e t  d e t e c t i o n  a b i l i t y  would enhance i t s  s u r v i v a b i l i t y  

i n  t h e  b a t t l e f i e l d  environment. The MAULER V I  could be f i e l d e d  

l a t e  i n  CY 1969. 
'3 *- 

The MAULER V I I  was somewhat s i m i l a r  t o  MAULER I wi th  

changes t o  reduce c o s t  where t h e  r e s u l t s  of t h e  GD/P c o s t  e f f e c -  

t i venes s  s tudy d i d  no t  suppor t  t h e  MAULER I approach. El iminated 

func t ions  included automatic  t h r e a t  eva lua t ion ,  a b i l i t y  t o  d i sp l ay  

f r i e n d l y  t a r g e t s  a t  t h e  d i s c r e t i o n  of t h e  ope ra to r ,  and a b i l i t y  t o  

pu t  i n  n o - f i r e  s e c t o r s .  This  would r e s u l t  i n  an i nc rease  i n  t h e  

mean system r e a c t i o n  time from 5.8 seconds f o r  MAULER I t o  8 .8  

seconds f o r  MAULER V I I .  The system would have no naviga t ion  o r  

s t a b i l i z a t i o n  c a p a b i l i t y .  Like MAULER V I ,  i t  would have t h e  



f a c i l i t y  t o  in te rchange  o r  mix RF and I R  m i s s i l e s  f o r  a  mu l t i p l e  

t a r g e t  handl ing c a p a b i l i t y ,  and it would use  t h e  XM-546E1 c a r r i e r .  

The MAULER V I I  could be f i e l d e d  l a t e  i n  CY 1969. 

(w The MAULER VIII-proposed by t h e  MAULER P r o j e c t  Manager 

and l a t e r  recommended a s  t h e  b e s t  approach t o  meet t h e  a i r  t h r e a t  

i n  t h e  1970's-was a  c r o s s  between t h e  MAULER I (RF) con f igu ra t i on  

and GD/P'S MAULER V I I  (RF-IR) system. Charac te r ized  a s  a  weapon 

meeting both t h e  approved M C ' s  and t h e  new requirements  s p e c i f i e d  
H by CDC, 29 t h e  MAULER V I I I  (RF-IR) incorpora ted  some of t h e  c o s t  

sav ing  f e a t u r e s  of MAULER V I I ,  such a s  t h e  e l imina t ion  of naviga- 

t i o n  and s t a b i l i z a t i o n  c a p a b i l i t i e s ,  use  of t h e  composite T-I  r a d a r  

des ign ,  and s i m p l i f i c a t i o n  of  t h e  pod and t u r r e t  assemblies .  It 

would use t h e  XM-546E1 c a r r i e r  and o b t a i n  primary power from a 

v e h i c l e  engine d r iven  gene ra to r ,  thereby e l imina t ing  t h e  gas 

t u r b i n e  gene ra to r  i n  t he  weapon pod. Other s i g n i f i c a n t  f e a t u r e s  

of t h e  system were r e t e n t i o n  of t h e  automatic  t h r e a t  eva lua t ion  

and minimum r e a c t i o n  time, and inco rpo ra t i on  of t h e  RF-IR m i s s i l e  

mix o r  in te rchange  c a p a b i l i t y .  With t h e s e  a d d i t i o n s  and s i m p l i f i -  

c a t i o n s ,  t h e  MAULER V I I I  o f f e r e d  an a l l - p a s s i v e  mode of ope ra t i on ,  

a s  w e l l  a s  t h e  mu l t i p l e  t a r g e t  handl ing c a p a b i l i t y  of MAULER1s V I  

and V I I .  It could be f i e l d e d  l a t e  i n  CY 1969, assuming t h e  r e -  

sumption of f u l l  development by October 1965. 3  0  

(Q Supposedly, t h e  f i n a l  dec i s ion  on resumption of f u l l  

development would be based on t h e  outcome of t h e  FVP, sche&ed 

f o r  completion i n  May 1965, coupled w i t h  t he  r e s u l t s  of t h e  new 

conf igu ra t i on  s tudy and Phase I1 of C D C ' s  c o s t  e f f e c t i v e n e s s  s tudy.  

Although meaningful r e s u l t s  of  t h e  l a t t e r  s tudy would no t  be 

a v a i l a b l e  u n t i l  mid-April 1965, it  was abundantly ev ident  a s  e a r l y  

2 9 ~ i m u l t a n e o u s  m u l t i p l e  t a r g e t  engagement c a p a b i l i t y  w i t h  high 
r a t e  of f i r e  (qu ick  r e a c t i o n  time of  3-5 seconds),  and pas s ive  and 
a c t i v e  modes ( a c q u i s i t i o n ,  t r ack ing ,  and m i s s i l e  guidance) . 

30FW2p1s, 31 Dec 64, pp. 4a, 6a; 30 Jun  65, pp. 4-5. MPCF, 
BX 13-422, RHA. 
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a s  November 1964 t h a t  C D C ' s  recommendations would n o t  be f a v o r a b l e  

t o  t h e  MAULER. A s  a  r e s u l t  of  t h e  unfavorab le  comments made i n  

t h e  Phase I c o s t  e f f e c t i v e n e s s  s t u d y ,  and s i m i l a r  c o n c l u s i o n s  

c o n t a i n e d  i n  t h e  p r e l i m i n a r y  Phase  I1 s t u d y  r e p o r t ,  t h e r e  was a  

s h a r p  d e c l i n e  i n  suppor t  f o r  t h e  MAULER a t  DA and OSD l e v e l s .  An 

i n d i c a t i o n  of t h i s  came i n  l a t e  November 1964, when MICOM l e a r n e d  

t h a t  t h e  S e c r e t a r y  of Defense had d i r e c t e d  a  c u t  i n  MAULER FY 1966 

funds  from t h e  programmed $46 m i l l i o n  t o  $10 m i l l i o n ,  and t h a t  

OCRD d i d  n o t  p l a n  t o  reclama t h e  a c t i o n .  3  1 

@) That  t h e  MAULER p r o j e c t  was doomed t o  be  c a n c e l l e d  r e g a r d -  

l e s s  of t h e  outcome of t h e  FVP e f f o r t  became a p p a r e n t  e a r l y  i n  1965. 

I n  t e s t imony  b e f o r e  t h e  House Committee on Armed S e r v i c e s ,  on 4 

February,  S e c r e t a r y  of Defense Rober t  S .  McNamara s t a t e d  t h e  a 
4 

f i n a l  d e c i s i o n  on t h e  f u t u r e  of t h e  program was being w i t h h e l d  

pending complet ion of t h e  c u r r e n t  s t u d y .  "Meanwhile," h e  s a i d ,  "we 

a r e  n o t  r e q u e s t i n g  f u r t h e r  funding a t  t h i s  t ime  and t e n t a t i v e l y  p l a n  

t o  app ly  a l l  p r e s e n t l y  a v a i l a b l e  MAULER funds  t o  o t h e r  u r g e n t  a i r  

d e f e n s e  programs. "32 I n  t h e  FY 1966 budget review,  t h e  OSD i n d i -  

c a t e d  t h a t  t h e  MAULER p r o j e c t  would be  t e r m i n a t e d  upon complet ion 

of t h e  v a l i d a t i o n  program and confirmed t h e  c u t  i n  t h e  budget f o r  

t h a t  y e a r  t o  $10 m i l l i o n ,  which funds  would be earmarked " f o r  a  new 

p r o j e c t  which is  t h e  development of an  advanced forward a r e a  a i r  

d e f e n s e  sys tem a s  an  a l t e r n a t i v e  t o  MAULER. 1133 

(Q) E a r l y  i n  A p r i l  1965, a f t e r  s u f f i c i e n t  FVP f i r i n g s  F d  been 
P 

conducted t o  demons t ra te  t h e  f e a s i b i l i t y  of t h e  s i n g l e - v e h i c l e  

MAULER concep t ,  t h e  P r o j e c t  Manager removed from f u r t h e r  c o n s i d e r -  

a t i o n  t h e  two-vehic le  approach,  a s  w e l l  a s  t h e  l a r g e r  m i s s i l e  

d e s i g n s .  To e l i m i n a t e  t h e  confus ion  r e s u l t i n g  from t h e  e i g h t  

3 1 ~ t r ,  CG,  MICOM, t o  CG,  AMC, 20 Nov 64, s u b j :  F u t u r e  of MAULER. 
3  2  

Quoted i n  Congress iona l  F a c t  Paper ,  AMC, 1 Apr 65, s u b j :  The 
MAULER AD Wpn Sys .  MPCF, Bx 13-410, RHA. 



conf igu ra t i ons  considered i n  t h e  course  of t h e  s tudy ,  he dropped 

t h e  Roman numeral de s igna t ions  and narrowed t h e  f i e l d  down t o  

t h r e e  s p e c i f i c  MAULER concepts  wi th  t i t l e s  r e f l e c t i n g  t h e i r  

r e s p e c t i v e  c a p a b i l i t i e s .  During t h e  per iod  of d i s cus s ions  and 

dec i s ion  on t h e  MAULER'S f u t u r e ,  t h e  fol lowing t h r e e  concepts  

would be cons idered ,  a l l  of them having a  pas s ive  I R A  u n i t :  

RF MAULER - An a l l -weather  system capable  of engaging t a r g e t s  
wi th  Radio Frequency m i s s i l e s  on ly  ( o l d  MAULER I t o  V). 

I R  MAULER (IRMA) - A fa i r -weather  system wi th  i n f r a r e d  m i s -  
s i l e s  on ly .  & 

RF-IR MAULER - An a l l -weather  system capable  of engaging 
t a r g e t s  w i th  e i t h e r  RF o r  I R  m i s s i l e s  ( o l d  MAULER V I  t o  V I I I ) .  

@ The MALJLER p r o j e c t  s t a f f  concluded t h a t  t h e  RF-IR MAULER 

(VII I )  with two r a d a r s  and automatic  ope ra t i on  would meet t h e  f u l l  

requirements s p e c i f i e d  i n  t h e  CDC Phase I c o s t  e f f e c t i v e n e s s  s tudy .  

The I R  MAULER, o r  IRMA, was der ived from t h e  RF-IR MAULER and in -  

cluded only  those  elements abso lu t e ly  e s s e n t i a l  t o  make it an 

e f f e c t i v e  weapon f o r  t h e  1970 time frame. 3  4  
It was conceived a s  

an inexpensive, complementary fa i r -weather  , pro1 i f e r a t  ion weapon 

t o  meet t h e  s t a t e d  CDC requirement f o r  "a s imple,  shor t - range ,  

qu ick  r e a c t i o n ,  fa i r -weather  d i v i s i o n  a i r  defense  weapon system, 

t o  be employed i n  f a i r l y  l a r g e  numbers wi th  an a l l -weather  system 

employed i n  minimum numbers . . . . ,135 

a BG Howard P. Persons,  Jr  . , t h e  Deputy Commanding G d e r a l  

f o r  A i r  Defense Systems, and members of t h e  MAULER P r o j e c t  Of f i ce  

ou t l i ned  t h e  r e s u l t s  of t h e  FVP and con f igu ra t i on  s t u d i e s  i n  a  

d e t a i l e d  b r i e f i n g  t o  t h e  Army General S t a f f  on 17 May 1965. 

Summing up t h e  MICOM p o s i t i o n ,  General Persons dec la red  t h a t  t h e  

34 
L t r ,  Lewis L. Gober, Act MAULER PM, t o  CG,  CDC, 9  Apr 65, 

sub j :  MAULER Conf igura t ions .  

3 5 ~ ~ ~  Rept, P r o j  No. USACDC (MR-1) CAG 64-3, J u l  1964, 9. 
c i t . ,  p. 38. RSIC. - 



f e a s i b i l i t y  of t h e  MAULER system had been c l e a r l y  demonstrated, 

adding t h a t  "we can have i n  MAULER a h ighly  mobile, extremely 

f l e x i b l e  a l l -weather  a i r  defense system which can be f i e l d e d  i n  a  

v a r i e t y  of con f igu ra t i ons  i n  an accep tab l e  t ime frame ." He recom- 

mended t h a t  t h e  RF-IR MAULER be adopted a s  t h e  a l l -weather  system, 

and t h a t  t h e  IRMA ve r s ion  be considered a s  t h e  u l t i m a t e  f a i r -  

weather p r o l i f e r a t i o n  o r  g a p - f i l l e r  weapon, i f  such a  weapon were 
3 6 

r equ i r ed .  Pre l iminary  e s t ima te s  f o r  t h e  RE'-IR MAULER, based on 

a  16-d iv is ion  Army f o r c e  of 20 f i r e  u n i t s  each, i nd i ca t ed  a  t o t a l  

funding requirement of $896 million-$180 m i l l i o n  i n  RDTE funds 

(FY 1966-69) and $716 m i l l i o n  i n  PEMA funds f o r  advance product ion 

engineer  ing and product  ion. 3  7  
(The aggregate  program c o s t ,  i n -  

c lud ing  t h e  $202 m i l l i o n  ob l iga t ed  dur ing  t h e  1960-65 per iod ,  would 

be $1.098 b i l l i o n . )  

(a Colonel Luczak pointed ou t  t h a t  t h e  r ead ines s  d a t e  of 

e a r l y  1970 was p red i ca t ed  on optimum funding and t imely  adminis- 

t r a t i v e  dec i s ions  t o  permit  t h e  resumption of f u l l  development by 

October 1965. Re fe r r ing  t o  t h e  d e c l i n i n g  support  f o r  t h e  program, 

he a s s e r t e d  t h a t  "DOD has almost w r i t t e n  o f f  MAULER and we f e e l  

t h i s  a t t i t u d e  can only be changed wi th  a  s t rong ,  un i t ed ,  and f i rm 

Army s tand  t h a t  MAULER is  v i t a l l y  needed." He ind i ca t ed  t h a t  $25 

m i l l i o n  i n  FY 1966 funds would be t h e  rock bottom l e v e l  f o r  a  

meaningful f u l l  development s t a r t  from October 1965 t o  J u l y  1 66, $2 
when FY 1967 funds would be a v a i l a b l e .  "S t re tch-out , "  he dd'clared, 

"appears t o  us  t o  be a  waste of time and money. We recommend t h a t  

MAULER be f i e l d e d  o r  k i 1 l e d . 1 1 ~ ~  

3 6 M A ~ ~ ~ ~  B r i e f i n g  t o  DA S t a f f ,  17 May 65, P a r t  D ,  p.  1. MPCF, 
Bx 13-410, RHA. 

3 7 ~ b i d . ,  P a r t  C ,  S l i d e  C 1 1 .  

381bid., P a r t  C ,  p. 4. 



Cost E f f ec t ivenes s  Study 

Background 

(U) The need f o r  an a p p r a i s a l  of t h e  MAuLER's c o s t  e f f e c t i v e -  

ness  a s  a  t a c t i c a l  system became apparent  i n  l a t e  1963, when a  

s e r i e s  of s t u d i e s  po in ted  up t h e  f a c t  t h a t  t h e  a t t a i n a b l e  M C ' s  

were marginal f o r  s a t i s f y i n g  t h e  forward a r e a  a i r  defense  r e q u i r e -  

ment dur ing  t h e  post-1970 pe r iod .  It w i l l  be r e c a l l e d  t h a t  t h e  

Army had o r i g i n a l l y  planned t o  f u l f i l l  t h e  need f o r  a  f u l l y  

e f f e c t i v e  a i r  defense system i n  t h e  1960 ' s  through a  s e r i e s  of 

evolu t ionary  developments, beginning wi th  t h e  improvement of an 

e x i s t i n g  a r t i l l e r y  gun and proceeding wi th  t h e  des ign  of more 

s o p h i s t i c a t e d  systems a s  technologica l  advancements pe rmi t t ed .  

The l i g h t  a n t i a i r c r a f t  development program, begun i n  1952, con- 

s i s t e d  of a  p rog re s s ive  t h r ee -pa r t  e f f o r t :  development of  t& 

Phase I RADUSTER a s  an in te r im replacement f o r  t h e  outmoded 40-mm. 

M42 DUSTER; followed by t h e  Phase I1 VIGILANTE, a  37-mm. Ga t l i ng  

gun system, t o  be a v a i l a b l e  i n  t h e  e a r l y  1960 ' s ;  and f i n a l l y ,  t h e  

Phase I11 optimum weapon system (MAULER), which was t o  provide 

combat u n i t s  of t he  f i e l d  army wi th  f u l l ,  a l l -wea ther ,  low-level  

p r o t e c t i o n  a g a i n s t  a l l  forms of a e r i a l  v e h i c l e s .  For reasons  

enumerated e a r l y  i n  t h i s  s tudy ,  t h e s e  goa l s  were never achieved.  

k ~ i t h  t he  c a n c e l l a t i o n  of t h e  RADUSTER e a r l y  i n  1958, t h e  

Army a c c e l e r a t e d  development of t h e  VIGILANTE t o  f i l l  t h e  gap, and 

began f e a s i b i l i t y  s t u d i e s  of t h e  MAULER concept which, t oge the r  

w i th  t h e  manportable REDEYE system, was expected t o  s a t i s f y  t h e  

l ow-a l t i t ude  a i r  defense  requirements  of t h e  forward a r e a .  Devel- 

opment of  t h e  Phase I11 MAULER-delayed some 12 months f o r  l a c k  of 

funds-began i n  March 1960 wi th  a  scheduled r ead ines s  d a t e  of J u l y  

1964. Beginning i n  1961, t h e  VIGILANTE program was hampered by 

low p r i o r i t y  and a  consequent l a c k  of funds,  and t h i s ,  t oge the r  

w i th  t h e  l i m i t e d  c a p a b i l i t i e s  of t h e  system, l e d  t o  t h e  te rmina t ion  



of t h e  Phase I1 e f f o r t  i n  J u l y  1963. 3  9  

Meanwhile, t h e  MAULER program had s u f f e r e d  a  s e r i e s  of 

f i n a n c i a l  and t e c h n i c a l  r e v e r s a l s ,  wi th  a  consequent s t r e t c h o u t  i n  

t h e  r ead ines s  d a t e  t o  November 1968 and an i nc rease  i n  t h e  t o t a l  

RDTE c o s t  from $77.6 t o  $353.9 mi l l ion .40  A t  t h e  same t ime,  t h e  

a i r  t h r e a t  t h a t  t h e  MAULER was designed t o  counter  had undvgone  
P 

prog re s s ive  changes, and t h e r e  was s e r i o u s  doubt t h a t  t h e  weapon 

system, even i f  proved t e c h n i c a l l y  f e a s i b l e ,  would be a b l e  t o  

s a t i s f y  t h e  f u l l  requirement i n  t h e  t ime frame of i t s  a v a i l a b i l i t y .  

(v Hence, t h e  Combat Developments Command, i n  February 1964, 

d i r e c t e d  i t s  A i r  Defense Agency t o  eva lua t e  t h e  MAULER and o t h e r  

forward a r e a  weapons on a  c o s t  e f f e c t i v e n e s s  b a s i s  t o  determine 

t h e  most d e s i r a b l e  a l t e r n a t i v e s .  The s p e c i f i c  o b j e c t i v e s  of t h e  

s tudy  were t o  e v a l u a t e  t h e  c a p a b i l i t y  of MAULER t o  counter  t h e  

l ow-a l t i t ude  a i r  t h r e a t  i n  t h e  forward a r e a  of t h e  f i e l d  army; t o  

compare MAULER wi th  o t h e r  methods of coping wi th  t h e  t h r e a t  i n  t h e  

post-1970 per iod ;  and t o  determine t h e  b e s t  i n t e r im  system t o  f i l l  

t h e  gap pending a v a i l a b i l i t y  of  a  f u l l y  e f f e c t i v e  weapon system. 
4  1 

I n i t i a l  Study Findings 

For purposes of t h e  i n i t i a l  s tudy ,  t h e  CDC A i r  Defense 

Agency considered 10 m i s s i l e  systems and 12 automatic  gun- 
*$Ype 

weapons which could be made a v a i l a b l e  dur ing  t h e  1970-7 5  per iod .  

Aside from t h e  f i v e  proposed RF MAULER conf igu ra t i ons  ( I  t h r u  V), 

t h e  m i s s i l e s  considered were t h e  REDEYE; t h e  Se l f -p rope l l ed  HAWK 

39 
See above, pp. 8-21, 31, 53-56. - 

40 
For d e t a i l s  r e l a t i n g  t o  t h e  program s t r e t c h o u t  and c o s t  

e s c a l a t i o n ,  - s e e  Chapter V I .  

4 1 ~ t r ,  CG,  USACDC, F t  Belvoi r ,  Va, t o  CG,  USACDCCAG, F t  
Leavenworth, Kan, 11 Feb 64, sub j :  Study D i r ,  Cost  Effns  of Fwd 
Area AD Wpns, & 1st Ind, CG, USACDCCAG, t o  C O Y  USACDCADA, F t  Bliss,  
Tex, 19 Feb 64. Reprinted i n  Rept, USACDC (MR-1) CAG 64-3, J u l  64, 
9. c&., pp. v i i  - x i v .  RSIC. 
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(Div is ion  HAWK) ; t h e  CHAPARRAL (modified SIDEWINDER) ; t h e  ET-316 

( a  B r i t i s h  fa i r -weather  m i s s i l e  system) ; and t h e  TADS ( ~ a ~ c a l  

A i r  Defense System-a conceptual  d a y l i g h t ,  fa i r -weather  weapon 

c o n s i s t i n g  of a  v i s u a l  a c q u i s i t i o n  system, a  launcher ,  and one t o  

four  m i s s i l e s ,  mounted on a  l i gh twe igh t  v e h i c l e ) .  

The two l ead ing  contenders  f o r  t h e  a l l -weather  a i r  defense  

r o l e  were t h e  RF MAULER and Div is ion  HAWK. The s tudy group found 

t h e  MAULER t o  be supe r io r  t o  t h e  HAWK because of i t s  g r e a t e r  

mob i l i t y ,  s h o r t e r  r e a c t i o n  time, fewer v e h i c l e s ,  and smal le r  per -  

sonnel  requirement .  The MAULER, however, was an exceeding& 

expensive system which could be j u s t i f i e d  only i f  it had a  s u f f i -  

c i e n t l y  long ope ra t i ona l  l i f e  on t h e  o rde r  of 8  t o  10 yea r s .  

Moreover, computer runs showed t h a t  t h e  MAULER and t h e  Div is ion  

HAWK lacked t h e  d e s i r e d  e f f e c t i v e n e s s  a g a i n s t  very  low a l t i t u d e  

a t t a c k ,  and both  systems had s e r i o u s l y  degraded c a p a b i l i t i e s  

a g a i n s t  mu l t i p l e  t a r g e t s .  The s tudy  r e p o r t  noted t h a t  t h e  MAULER 

was designed l a t e  i n  t h e  1950 decade us ing  t h e  technology of t h a t  

per iod  ( i . e . ,  s i n g l e  func t ion  r o t a t i n g  r a d a r s ) ,  t h a t  mounting a l l  

of t h i s  equipment on one v e h i c l e  was posing s e r i o u s  development 

problems, and t h a t  t h e  r e s u l t i n g  maintenance problems were y e t  t o  

be ,measured. d 

(a I n  view of t he se  f a c t o r s ,  t h e  CDC A i r  Defense Agency 

concluded t h a t  t h e  HAWK was t h e  b e s t  candida te  a s  an i n t e r im  sys-  

tem, and t h a t  t h e  1970 MAULER a s  c u r r e n t l y  conf igured  was n o t  

r equ i r ed .  A s  an a l t e r n a t e  approach, it  suggested t h a t  a  new MAULER 

system having a  mu l t i p l e  t a r g e t  c a p a b i l i t y  (perhaps a g a i n s t  s i x  

t a r g e t s ) ,  a  s h o r t  r e a c t i o n  time ( 3  t o  5  seconds) ,  and a  small  inner  

boundary (500 t o  800 meters) would be h igh ly  e f f e c t i v e  a s  an a l l -  

weather,  day and n i g h t ,  d i v i s i o n a l  weapon system. An a n a l y s i s  of 

t h e  t o t a l  forward a r e a  a i r  defense  problem ind i ca t ed  t h a t  t h e  

concept of a  s imple,  shor t - range ,  qu i ck - r eac t ion ,  fa i r -weather  

d i v i s i o n  a i r  defense  system, t o  be employed i n  f a i r l y  l a r g e  numbers 



wi th  an a l l -weather  system employed i n  minimum numbers, woubd be 

sound. 

(U) S ince  t h e  r e s u l t s  of t h e  i n i t i a l  c o s t  a n a l y s i s  were 

inconclus ive ,  t h e  A i r  Defense Agency recommended t h a t  a  Phase I1 

s tudy  be conducted t o  eva lua t e  o t h e r  con f igu ra t i ons  of t h e  MAULER 

and a d d i t i o n a l  weapon f o r c e  l e v e l s  and mixes. 4  2  

F i n a l  Conclusions and Recommendations 

(y The scope of t h e  Phase I1 c o s t  e f f e c t i v e n e s s  s tudy ,  

completed i n  A p r i l  1965, was broadened t o  inc lude  four  o b j e c t i v e s :  

1. To eva lua t e  t h e  c a p a b i l i t y  of f i e l d  army a i r  defense  
systems t o  provide s u f f i c i e n t l y  low a l t i t u d e  coverage over t h e  
d i v i s i o n  from p o s i t i o n s  behind t h e  d i v i s i o n  r e a r  boundary ( i . e . ,  
t o  determine whether an a l l -weather  a i r  defense  system must be 
deployed i n  t h e  d i v i s i o n  t o  permit t h e  d i v i s i o n  t o  perform i t s  
land warfare  mission a g a i n s t  expected t h r e a t s )  . 

2. Eva lua te  thoroughly t h e  ope ra t i ona l  va lue ,  inc lud ing  
v u l n e r a b i l i t y ,  c o s t ,  and e f f e c t i v e n e s s ,  of employing any a l l -  
weather systems, whether MAULER o r  Div is ion  HAWK, f o r  forward 
a r e a  a i r  defense .  

8 
3. To determine whether t h e  MAULER should o r  should no t  be 

deployed and f i e l d e d .  

4. To determine t h e  optimum mix of a i r  defense weapons and 
f o r c e  l e v e l  t o  p r o t e c t  t h e  forward a r e a  of t h e  f i e l d  army. 

(@ The weapon systems considered were i n  two groups. Com- 

p e t i t o r s  i n  t h e  a l l -weather  group were t h e  RF MAULER, t h e  RF-IR 

MAULER ( V I I I ) ,  t h e  new SAM-D, t h e  Div is ion  HAWK, and t h e  Advanced 

Div is ion  HAWK. I n  t h e  fa i r -weather  group were t h e  I R  MAULER (IRMA) ; 

t h e  i n t e r im ,  improved, and advanced ve r s ions  of t h e  CHAPARRAL; t h e  

REDEYE; t h e  TADS; t h e  B r i t i s h  ET-316; t h e  M61 VULCAN 20-mm. gun; 

t h e  M42 DUSTER; and t h e  HISPANO SUIZA t r i p l e  20-mm. gun. 

4 2 ~ ~ ~  Rept, P ro j  No. USACDC (MR-1) CAG 64-3, J u l  1964, sub j :  
Study - Cost Effns  of Fwd Area AD Wpns, pp. 2-3, 11-12, 31, 38-39. 
RS I C  8 



& I n  gene ra l ,  t h e  f i nd ings  of t h e  Phase I1 s tudy  ind i ca t ed  

t h a t  t h e r e  was i n s u f f i c i e n t  j u s t i f i c a t i o n  t o  support  t he  develop- 

ment of a d i v i s i o n - p e c u l i a r  a l l -weather  system, such a s  t h e  RF-IR 

MAULER. This  conc lus ion  was based l a r g e l y  on t h e  de te rmina t ion  

t h a t  a l l -weather ,  n i g h t ,  and t a c t i c a l  b a l l i s t i c  m i s s i l e  (TBM) 

p r o t e c t i o n  of t h e  d i v i s i o n  a r e a  could be provided a s  an a d d i t i o n a l  

mission by long-range Army-type a i r  defense  weapons l oca t ed  o u t s i d e  

t h e  d i v i s i o n  a r e a  and i n  t h e  r e a r  of t h e  d i v i s i o n  a r e a  boundary. 

This  defense  could be  provided down t o  a l t i t u d e s  of 1,000 # e t  i n  

s eve re  t e r r a i n  and down t o  a l t i t u d e s  of 500 f e e t  i n  l e s s  severe  

t e r r a i n .  Below t h e s e  a l t i t u d e s  t h e r e  was no requirement f o r  a l l -  

weather a i r  defense  of t h e  d i v i s i o n  a r e a ,  s i n c e  enemy a i r c r a f t  

could no t  ope ra t e  e f f e c t i v e l y  i n  f o u l  weather below those  l e v e l s .  

Fair-weather  systems would be r equ i r ed  i n  t h e  d i v i s i o n  a r e a  t o  

combat t h e  ve ry  low a l t i t u d e  t h r e a t  expected during per iods  of 

f a i r  weather,  and a l l -a rms  systems would provide p r o t e c t i o n  f o r  

those  elements ope ra t i ng  on t h e  f r i n g e s  of t h e  a i r  defense umbrella.  

The members of t h e  s tudy group t h e r e f o r e  concluded t h a t ,  

from f i e l d  army s i t e s ,  a system of t h e  SAM-D type  could provide 

adequate p r o t e c t  ion over  t h e  forward ( d i v i s  ion) a r e a ,  and t h a t  

such a system should be developed a s  a mat te r  of n a t i o n a l  p r i o r i t y .  

They suggested t h a t  t h e  SAM-D system be designed wi th  s u f f i c i e n t  

f l e x i b i l i t y  and mob i l i t y  t o  perform t h i s  mission,  and t h a t  9 broad 

R&D e f f o r t  i n  t h e  f i e l d  of phased-array r a d a r s  would m a t e r i a l l y  

c o n t r i b u t e  t o  such a program. With r e s p e c t  t o  an i n t e r im  a l l -  

weather c a p a b i l i t y  pending t h e  a v a i l a b i l i t y  of SAM-D ( 6  t o  8 y e a r s ) ,  

they found the  Div is ion  HAWK t o  be s u p e r i o r  t o  t h e  MAULER V I I I  (RF- 

I R  MAULER), p a r t i c u l a r l y  i n  t h e  a r e a s  of c o s t  e f f e c t i v e n e s s ,  range 

and a l t i t u d e ,  v u l n e r a b i l i t y ,  s u r v i v a b i l i t y  i n  t h e  b a t t l e f  i e l d  

environment, e l e c t r o n i c  countermeasure c a p a b i l i t y ,  an t imi s s  i l e  

c a p a b i l i t y ,  and p o t e n t i a l  growth. 

I n  t h e  a r e a  of f a i r -wea the r  defense  requirements ,  they 



sugges ted  t h a t  a  QMR be w r i t t e n  f o r  an  advanced p r o l i f e r a t i o n  

system t o  p rov ide  b o t h  a r e a  and p o i n t  d e f e n s e  p r o t e c t i o n  f o r  t h e  

forward a r e a ,  t h e  p o s s i b l e  approaches  t o  such a  sys tem i n c l u d i n g  

t h e  Advanced CHAPARRAL and t h e  I R  MAULER. U n t i l  such  t ime  a s  an  

advanced system cou ld  b e  f i e l d e d ,  and s u b j e c t  t o  c u r r e n t  t e s t s  and 

s t u d i e s ,  t h e y  concluded t h a t  t h e  I n t e r i m  CHAPARRAL and t h e  20-mm. 

WLCAN gun, i n  combinat ion,  would p r o v i d e  t h e  r e q u i r e d  f a i r - w e a t h e r  

a i r  d e f e n s e .  

(Q The f i n a l  recommendations o f  t h e  s t u d y  group were e s s e n -  

t i a l l y  a s  f o l l o w s :  

1. That  development of SAM-D be pursued a s  a  p r i o r i t y  m a t t e r  

t o  p r o v i d e  t h e  e a r l i e s t  p o s s i b l e  f i e l d i n g  of t h i s  weapon "as  a  

keys tone  of f i e l d  army a i r  de fense . "  

2 .  Tha t  t h e  HAWK Improvement Program be  con t inued  i n  t h e  

i n t e r e s t  of a t t a i n i n g  t h e  b e s t  i n t e r i m  a l l - w e a t h e r  d e f e n s e  of t h e  

d i v i s i o n  and deeper  a r e a s ,  and t h a t  t h e  d e c i s i o n  on deve lop ing  an  

Advanced D i v i s i o n  HAWK be made l a t e r  i n  l i g h t  of t h e  t h r e a t  and 

SAM-D c a p a b i l i t i e s  and a v a i l a b i l i t y  d a t e .  

3. Tha t  t h e  CDC submit t o  t h e  Department o f  t h e  Army a  QMR 

f o r  a n  advanced p r o l i f e r a t i o n  weapon a t t a i n a b l e  b e f o r e  1975. 

4.  T h a t  t h e  MAULER development program be t e r m i n a t e d ,  t h e  

QMR withdrawn, and a  1 -year  p r o j e c t  under taken  t o  e v a l u a t e  i t s  

components and technology f o r  p o s s i b l e  f u t u r e  a p p l i c a t i o n s .  
43 

4 3 ~ ~ ~  Rept,  P r o j  No. USACDC (MR-1) CAG 64-3, 17 Apr 65, a s  
r e v i s e d  29 Apr 65,  s u b j :  Cos t  E f f n s  of Fwd Area AD Wpns - Phase 
I1 [S tudy] ,  Vol.  I, pp. v i i ,  68-72. RSIC. 
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CHAPTER I X  

FINAL MAULER EVALUATION AND TERMINATION (U) 

(U) I n  May 1965, t h e  S e c r e t a r y  of t h e  Army commissioned a 

MAULER E v a l u a t i o n  Board t o  develop recommendations p e r t a i n i n g  t o  

t h e  c o n t i n u a t i o n ,  r ea l ignment ,  o r  t e r m i n a t i o n  o f  t h e  p r o j e c t .  

He named LTG James H .  Polk ,  Commanding Genera l ,  V Corps ,  a s  

P r e s i d e n t  o f  t h e  Board and t h e  f o l l o w i n g  personne l  a s  members: 

Frank T. Mi ld ren ,  Deputy A s s i s t a n t  Chief  of S t a f f  f o r  Force  
Development 

Aus t in  W .  B e t t s ,  Deputy Chief  of Research and Development 

Elmer J .  Gibson, A s s i s t a n t  Deputy Chief  of S t a f f  f o r  L o g i s t i c s  

Kenneth G .  Wickham, Commanding Genera l ,  Combat S e r v i c e  Support  
Group, Combat Developments Command 

Donald V .  Benne t t ,  D i r e c t o r ,  S t r a t e g i c  P l a n s  & P o l i c y ,  O f f i c e ,  
Deputy Chief of S t a f f  f o r  M i l i t a r y  Opera t ions  

C o r n e l i s  D .  W .  Lang, A r t i l l e r y  Commander, Seventh  Army 

Advisors  t o  t h e  Board were  Dr, .  Wilbur B. Payne, O f f i c e  of 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 ( F i n a n c i a l  ~ a n a g e m e n t ) ;  D r .  Wil l iam 
.,*@ 

H.  Saunders ,  Harry Diamond L a b o r a t o r i e s ;  and M r .  David C .  Rard i son ,  

Combat Developments Command. Observers  were M r .  W i l l i s  M.  Hawkins, 

ASA (RGrD), and GEN Frank S. Besson, J r . ,  Commanding General  of t h e  

Army M a t e r i e l  Command. 1 

E v a l u a t i o n  Board B r i e f i n g s  

(U) On 4,  5, and 7 J u n e  1965, t h e  E v a l u a t i o n  Board r e c e i v e d  

comprehensive p r e s e n t a t i o n s  on a l l  a s p e c t s  of t h e  MAULER program 

and competing weapon systems,  t h e  c o s t  e f f e c t i v e n e s s  s t u d y ,  and 

' ~ t r ,  AGAM-P (M)(27 May 6 5 ) ,  OCofS, TAG, DA, t o  ASA (R&D), 
e t  a l . ,  28 May 65, s u b j :  E s t b  of a MAULER Eva1 Bd. MPCF, Bx 13-  -- 
410, RHA. 



o t h e r  s t u d i e s  and e x e r c i s e s  r e l a t i n g  t o  t h e  g e n e r a l  problem of  a i r  

d e f e n s e  i n  t h e  forward a r e a .  Colonel  Luczak made t h r e e  p r a s e n t a -  

t i o n s  on t h e  MAULER program: t h e  f i r s t  d e a l i n g  w i t h  t h & e s u l t s  

of t h e  FVP and c o r k  i g u r a t  i o n  s t u d i e s ;  t h e  second w i t h  t h e  I R  MAULER 

and t h e  requ i rement  f o r  a p r o l i f e r a t i o n  ( f a i r  weather)  weapon; and 

t h e  t h i r d  w i t h  t h e  recommendat'ions o f  t h e  M i s s i l e  Command as t o  t h e  

f u t u r e  d i r e c t i o n  of t h e  program. Other  MAULER p r e s e n t a t i o n s  i n -  

c luded  one by G.eneral Persons  who o u t 1  ined  AMC ' s  p o s i t  ion  on t h e  

f i n d i n g s  and recommendations of t h e  CDC c o s t  e f f e c t i v e n e s s  s t u d y ,  

and a n o t h e r  by GD/P r e p r e s e n t a t i v e s  on t h e  t e c h n i c a l  and o p e r a t i o n a l  
2  

a s p e c t s  of t h e  system. On t h e  second day of t h e  e v a l u a t i o n  p ro-  

c e e d i n g s ,  Colonel  Luczak accompanied General  Po lk  t o  WSMR f o r  a n  

i n s p e c t i o n  of t h e  MAULER f a c i l i t i e s .  During t h e  i n s p e c t i o n ,  Genera l  

Po lk  w i t n e s s e d  a d r a m a t i c  demons t ra t ion  o f  t h e  MAULER EMFU-2, which 

s u c c e s s f u l l y  t r a c k e d  t a r g e t s  w h i l e  it  was b o t h  s t a t i o n a r y  and on 

t h e  move. General  P o l k  t h e n  e n t e r e d  t h e  weapon pod, o p e r a t e d  it on 

t h r e e  s u c c e s s f u l  t a r g e t  r u n s ,  and seemed t o  be v e r y  impressed b o t h  

w i t h  t h e  performance of t h e  equipment and w i t h  t h e  complexi ty  of 

t h e  g e a r .  3  

-In h i s  f i r s t  p r e s e n t a t i o n ,  on 4  J u n e ,  Colonel  Luczak 

b r i e f e d  t h e  E v a l u a t i o n  Board on t h e  t h r e e  p r i n c i p a l  MAULER d e s i g n s  

d e r i v e d  from t h e  c o n f i g u r a t i o n  s t u d i e s ,  and t h e  p h y s i c a l  and p e r -  

formance c h a r a c t e r i s t i c s  o f  t h e  recommended t a c t i c a l  f i r e  u n i t  

(RF-IR MAULER) a s  d e p i c t e d  i n  t h e  accompanying i l l u s t r a t i o n s .  He 

t h e n  d e s c r i b e d  t h e  r e s u l t s  of t h e  f e a s i b i l i t y  v a l i d a t i o n  program, 

n o t i n g  t h a t  a l l  o b j e c t i v e s  had been ach ieved  on t ime  w i t h  a n  

underruh of some f o u r  m i l l i o n  d o l l a r s ,  and t h a t  t h e  f l i g h t  t e s t  

% i t h  r e g a r d  t o  t h e  c o n t r a c t o r  p r e s e n t a t i o n ,  Colonel  Luczak 
l a t e r  remarked t h a t  "while t e c h n i c a l l y  good, [ t h e y ]  were r e c e i v e d  
i n  a  c o l d  atmosphere because  of t h e  l e v e l  of c o n f i d e n c e  i n  GD/P." 
MFR, COL B. R. Luczak, MAULER PM, 10 Jun 65, s u b j :  P r e s n  t o  t h e  
MAULER Eva1 Bd. MPCF, Bx 13-410, RHA. 

3  
(1) - I b i d .  (2) H i s t  Rep t ,  MAULER P r o j  Ofc, 1 J u l  64  - 30 J u n  

65,  pp.  12-13. 
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f i r i n g s  had demons t ra ted  t h e  s i n g l e - v e h i c l e  MAULER t o  be  t e c h n i -  

c a l l y  f e a s i b l e  and a c h i e v a b l e  w i t h i n  an  a c c e p t a b l e  t ime f rame.  
w 

While  d e s c r i b i n g  t h e  b a s i c  t e c h n i c a l  problems a s  be ing  w e l l  i n  

hand, he  emphasized t h a t  t h e  MAuLER d e s i g n  s t i l l  had a  long  way t o  

go i n  b o t h  t ime  and money b e f o r e  i t  would be ready f o r  p r o d u c t i o n .  

Among t h e  problems t o  be  r e s o l v e d  i n  t h e  t a c t i c a l  sys tem d e s i g n  

were t h e s e :  m a i n t a i n a b i l i t y  and r e l i a b i l i t y ;  i n t e r f a c e  o f  sys tem 

components; human e n g i n e e r i n g ;  e l e c t r o n i c  coun te r -coun te rmeasures ;  

r ada i  and m i s s i l e  s e n s i t i v i t y  ( i . e . ,  t h e  a b i l i t y  t o  s e e  t a r g e t s  of  

v e r y  s m a l l  c r o s s  s e c t i o n  a t  s u f f i c i e n t  r ange  t o  p e r m i t  engagement);  

and r a d a r  s u b c l u t t e r  v i s i b i l i t y .  These problems,  he concluded,  

were c o n s i d e r e d  t o  be s o l v a b l e  by s t r a i g h t f o r w a r d  e n g i n e e r i n g  

a p p l  i c a t  i o n .  

Colonel  Luczak ' s  n e x t  p r e s e n t a t i o n ,  on 7 J u n e ,  d e a l t  w i t h  

t h e  MAULER's c a p a b i l i t i e s  t o  meet t h e  proposed requ i rement  f o r  a  

p r o l i f e r a t i o n  ( f a i r  wea the r )  weapon. The c o n c l u s i o n s  reached  from 

t h e  a n a l y s i s  were (1)  t h a t  t h e  I R  MAULER met t h e  requiremenps  f o r  

t h e  proposed p r o l i f e r a t i o n  weapon; (2 )  t h a t  a  mix c o n t a i n i n g  a  

s e p a r a t e  p r o l i f e r a t i o n  weapon was n o t  j u s t i f i e d  because  of  t h e  

d e g r a d a t i o n  i n  f o u l  wea the r  e f f e c t i v e n e s s  f o r  a  smal l  s a v i n g s ,  i f  

any,  i n  c o s t ;  and ( 3 )  t h a t  t h e  RF-IR MAULER would p r o v i d e  t h e  most 

e f f e c t i v e n e s s  f o r  t h e  l e a s t  c o s t  i n  t h e  a l l - w e a t h e r  c o n d i t i o n s .  
4  

I/j I n  h i s  f i n a l  p t e s e n t a t i o n ,  Co lone l  Luczak o u t l i n e d  t h r e e  

a l t e r n a t e  c o u r s e s  o f  a c t i o n :  c o n t i n u a t i o n  of component development 

a t  a  r educed  l e v e l ,  o u t r i g h t  t e r m i n a t i o n  o f  t h e  program, o r  resump- 

t i o n  of f u l l  development.  Whi le  a  l i m i t e d  component development 

e f f o r t  would be  one method o f  pos tpon ing  a  d e c i s i o n  w i t h o u t  

complete  t e r m i n a t i o n ,  he t o l d  t h e  E v a l u a t i o n  Board, 'We i n  t h e  

P r o j e c t  a r e  hoping you w i l l  be  a b l e  t o  come up w i t h  a  f i r m  ' k i l l  

4 M A ~ ~ ~ ~  Eva1 Bd B r i e f i n g ,  4-7 J u n  65.  MPCF, Bx 13-410, RHA. 
( T h i s  document c o n t a i n s  t h e  s c r i p t  and s l i d e s  used i n  b r i e f i n g s  
by Colone l  Luczak and Genera l  P e r s o n s . )  



o r  f i e l d  ' d e c i s i o n .  " 

@ I f  component development shou ld  be  t h e  Board ' s  d e c i s i o n ,  

a  minimum of $12 m i l l i o n  i n  FY 1966 fund ing  would be  r e q u i r e d  f o r  

a  meaningful i n t e r i m  program, d u r i n g  which a t t e n t i o n  would be 

focused on t h e  development of I R  m i s s i l e  components, an  improved 

r e c e i v e r  f o r  t h e  RF m i s s i l e ,  and an improved t r a n s m i t t e r  f o r  t h e  

a c q u i s i t i o n  r a d a r  t o  a c h i e v e  b e t t e r  s u b c l u t t e r  v i s i b i l i t y .  On 

t h e  o t h e r  hand, i f  t h e  Board shou ld  d e c i d e  t o  t e r m i n a t e  t h e  

program, t h e r e  would n o t  be  v e r y  much t h a t  cou ld  be  r e a d i l y  

sa lvaged  from t h e  $200 m i l l i o n  MAULER investment .  One n o t a b l e  

e x c e p t i o n  would be t h e  IRA u n i t  which would have g e n e r a l  a p p l i -  

c a t i o n  t o  o t h e r  s h o r t - r a n g e  s u r f a c e - t o - a i r  d e f e n s e  sys tems.  The 

o n l y  o t h e r  p o s s i b l e  e x c e p t i o n s  would be  t h e  a c q u i s i t i o n  r a d a r  

which might b e  used w i t h  t h e  Advanced CHAPARRAL, and t h e  &&JLER 

m i s s i l e  which might be adap ted  a s  a  Navy p o i n t  d e f e n s e  weapon. 

#!) I f  a  d e c i s i o n  shou ld  be made t o  develop and f i e l d  t h e  

recommended a l l - w e a t h e r  RF-IR MAULER weapon system, t h e  t o t a l  

program c o s t  f o r  t h e  FY 1966-71 p e r i o d  would be  about  $877 m i l l i o n .  

T h i s  e s t i m a t e  inc luded  a  t o t a l  RDTE c o s t  of $180 m i l l i o n  and a  

PEMA program of $697 m i l l i o n ,  t h e  l a t t e r  based on 16 b a t t a l i o n s  of 

20 f i r e  u n i t s  each .  With optimum fund ing  and t i m e l y  a d m i n i s t r a t i v e  

d e c i s i o n ,  t h e  f i r s t  MAULER b a t t a l i o n  cou ld  be comple te ly  equipped, 

t r a i n e d ,  and ready  f o r  deployment by June 1970. To m a i n t a b  t h i s  

schedu le ,  $45 m i l l i o n  i n  FY 1966 RDTE funds  would be r e q u i r e d ,  

t o g e t h e r  w i t h  a  f i r m  d e c i s i o n  t o  pe rmi t  t h e  resumption o f  f u l l  

development by October 1965. A minimum of  $24 m i l l i o n  would be  

r e q u i r e d  f o r  a  meaningful program, and i f  FY 1966 fund ing  shou ld  

be  reduced t o  t h a t  l e v e l ,  t h e  e a r l i e s t  r e a d i n e s s  d a t e  would be  

December 1970. Colonel  Luczak ended t h e  b r i e f i n g  w i t h  t h i s  

recommendat ion: 

I n  c o n c l u s i o n ,  assuming t h a t  t h i s  Board f i n d s  t h e  requirement  
f o r  a n  a l l  weather  s h o r t  r ange ,  h i g h l y  mobile a i r  d e f e n s e  sys tem 
f o r  t h e  forward a r e a  i s  s t i l l  v a l i d ,  it  i s  recommended t h a t  t h e  

242 



RF/IR MAULER be approved f o r  development, and t h a t  t h e  resumption 
of  f u l l  development be i n i t i a t e d  on 1 October 1965. 

d) On t h e  l a s t  day of  t h e  Eva lua t ion  Board proceed ings ,  BG 

H .  P. Persons ,  J r . ,  gave a  d e t a i l e d  p r e s e n t a t i o n  on AMC's  p o s i t i o n  

r ega rd ing  t h e  f i n d i n g s  and recommendations of t h e  CDC c o s t  e f f e c -  

t i v e n e s s  s t udy .  A f t e r  o u t l i n i n g  numerous i n s t a n c e s  of con t r ad i c -  

t i o n  and f a u l t y  judgment i n  t h e  CDC s t udy ,  he summed up the%nain 

p o i n t s  of disagreement  a s  fo l lows :  

From our  knowledge of t h e  t e r r a i n  i n  most a r e a s  of t h e  world,  
we cannot ag r ee  t h a t  a l l -wea the r  a i r  de fense  of t h e  d i v i s i o n  a r e a  
can  be  provided by a long-range Army type  system from p o s i t i o n s  i n  
r e a r  of t h e  d i v i s i o n ,  even down t o  500 f e e t .  And from ou r  a s s e s s -  
ment of a i r c r a f t  a t t a c k  c a p a b i l i t i e s ,  we do n o t  ag r ee  t h a t  t h e r e  
is  no requirement  f o r  a l l -wea the r  defense  below 500 f e e t .  

. . . [Reviewing] t h e  ques t i on  of  HAWK'S s u p e r i o r i t y  over  MAULER, 
and u s ing  t h e  Phase I1 m a t e r i a l ,  we f i n d  t h a t :  ( a )  de f ense  mixes 
c o n t a i n i n g  Advanced D iv i s i on  HAWK [ADH] o r  RF MAULER a r e  equiva-  
l e n t ;  (b) t h a t  RF-IR MAULER i s  s u p e r i o r  t o  t h e  RF MAULER; (c )  t h a t  
t h e  RF-IR MAULER is  s u p e r i o r  t o  Advanced D iv i s i on  HAWK. Thus, we 
s t r o n g l y  d i s a g r e e  w i th  t h i s  CDC conc lus ion ,  t h a t  "On a  pure  c o s t  
e f f e c t i v e n e s s  b a s i s ,  t h e r e  is  no c l e a r l y  d i s c e r n i b l e  d i f f e r e n c e  
between ADH and RF-IR MAULER." 

F i n a l l y ,  I have t h i s  comment on t h e  . . . conc lus ion  t h a t  
11 An advanced p r o l  i f e r a t  ion weapon is  r e q u i r e d  f o r  f a i r  .weather 
p r o t e c t i o n  of  t h e  forward a r ea . "  We i n  AMC ag ree  w i th  t h i s  con- 
c l u s i o n ,  p rov ided  t h e  CDC assumption t h a t  such weapons w i l l  be 
r e l a t i v e l y  inexpensive i s  c o r r e c t .  

A p r o l  i f e r a t  ion weapon having t h e  c h a r a c t e r i s t i c s  a s  o u t 1  ined 
i n  t h e  Phase I1 s tudy  is  u n l i k e l y  t o  be cheap; and, i n  f a c t ,  might 
c l o s e l y  resemble  MAULER. 

We i n  AMC b e l i e v e  t h a t  t h e  RF-IR MAULER V I I I ,  i n  a d d i t i o n  t o  
i t s  f o u l  weather r o l e ,  w i l l  meet t h e  requirement  f o r  an advanced 
p r o l  i f e r a t  ion weapon. 

& On t h e  b a s i s  of i t s  own a n a l y s i s ,  t h e  Army M a t e r i e l  Com- 

mand concluded t h a t  t h e  Army a i r  and m i s s i l e  defense  fami ly  should 

c o n s i s t  of  t h r e e  c l a s s e s  of weapons, a s  fo l lows :  f o r  f i e l d  army 

defense ,  HAWK and NIKE HERCULES, fol lowed by t h e  SAM-D; f o r  d i v i s i o n  



a r e a  defense,  RF-IR MAULER; and f o r  forward a r e a  defense ,  REDEYE 

and TADS. General Persons t o l d  t h e  Evaluat ion Board: "IAMC 

P recommends t h i s  family of weapons s i n c e  it provides  t h e  mos 

e f f e c t i v e n e s s ,  f o r  t h e  l e a s t  c o s t ,  w i th in  an accep tab l e  t ime 

frame. 115 

&) There were many o t h e r  p r e s e n t a t i o n s  i n  t h e  course  of t h e  

Evaluat ion Board hear ings ,  some of them i n  favor  of t h e  MAULER, 

some a g a i n s t ,  and some i n  between t h e  two extremes. An example 

of t h e  l a t t e r  was t h e  Marine Corps s tudy which ind i ca t ed  t h a t  

t h e  Corps would choose t h e  Advanced Div is ion  HAWK, but  conceded 

t h a t  t h e  MAULER would be supe r io r  i n  a  Vietnam s i t u a t i o n  and 

t h a t  t he  HAWK could no t  su rv ive  i n  such an environment without  

ex t ens ive  sandbagging. The Board hear ings  ended wi th  a  c o s t  

a n a l y s i s  p r e s e n t a t i o n  on four  op t ions  ( i nc lud ing  t h e  MAULER) 

cos t ed  o u t  f o r  a  10-year per iod .  
6  

(U) The l e t t e r  o rde r  e s t a b l i s h i n g  t h e  MAULER Evalua t ion  

Board had d i r e c t e d  t h a t  t h e  f i nd ings  and recommendations of t h e  

Board, t oge the r  w i th  p e r t i n e n t  s tudy r e p o r t s ,  be submit ted t o  

t h e  Sec re t a ry  of t h e  Army. According t o  a  source c l o s e l y  

a s s o c i a t e d  wi th  t he  p r o j e c t ,  General Polk made a  v e r b a l  r e p o r t  

on t h e  eva lua t ion  t o  a  committee of h igh- leve l  genera l  s t a f f  

o f f i c e r s  in  whose hands r e s t e d  t h e  MALJLER'S f a t e . 7  A s ea rch  of 

MICOM sources  f a i l e d  t o  r evea l  a  copy of t h e  f i n a l  r e p o r t ;  how- 

ever ,  i n  t h e  l i g h t  of subsequent developments, it  appears  t h a t  

C D C ' s  recommendations p reva i l ed ,  e loquent  appea ls  t o  t h e  con t r a ry  

no twi ths tanding .  

5 M A U ~ ~ ~  Eval Bd Br i e f ing ,  4-7 Jun 65. MPCF, Bx l3-410Y RHA. 

%FR, COL B.  R. Luczak, 10 Jun  65, sub j :  Presn t o  t h e  MAULER 
Eval Bd. F i l e  same. 

7  
Intvw, Mary T. Cagle wi th  Raymond C .  Hase, J r . ,  Sys Engrg 

Div, SAM-D Pro j  Ofc, 13 Jun 68. 



Terminat ion  of t h e  Program 

(U) The S e c r e t a r y  o f  Defense approved t h e  t e r m i n a t i o n  of t h e  
8 

MAULER development program on 19 J u l y  1965. T h i s  d e c i s i o n  came 

a s  a s u r p r i s e  t o  no one,  l e a s t  of a l l  t o  t h e  P r o j e c t  Manager. The 

Defense Depar tment ' s  a t t i t u d e  toward t h e  MAULER had been c r y s t a l  

c l e a r  s i n c e  l a t e  1964. S e c r e t a r y  McNamara, d u r i n g  t h e  FY 1966 

budget review,  had i n d i c a t e d  t h a t  t h e  p r o j e c t  would be  t e r m i n a t e d  

upon complet ion of t h e  v a l i d a t i o n  program, and t h a t  t h e  reduced 

fund ing  f o r  t h a t  y e a r  would be used f o r  t h e  development of an  

advanced forward a r e a  a i r  d e f e n s e  sys tem a s  an  a l t e r n a t i v e  t o  t h e  

M A U L E R . ~  S t i l l ,  t h e  p r o j e c t  s t a f f  c lung  t o  t h e  hope t h a t  t h e  

s u c c e s s f u l  demons t ra t ion  of t h e  MAULER'S t e c h n i c a l  f e a s i b i l i t y  

would somehow s a v e  t h e  program. I n  t h e  f i n a l  a n a l y s i s ,  however, 

t h e  s u c c e s s  of t h e  v a l i d a t i o n  program had p r e c i o u s  l i t t l e  t o  do 
* * 

w i t h  t h e  f i n a l  d e c i s i o n .  MG John G .  Z i e r d t  summed it up i n  an 

impeccable unders ta tement  when he t o l d  a member of t h e  p r o j e c t  team: 

. . . I am s u r e  you s h a r e  my, d isappointment  t h a t  MAULER should have 
been t e r m i n a t e d  a t  a s t q g e  when it was a c h i e v i n g  t e c h n i c a l  s u c c e s s  
and had demonstra ted f e a s i b i l i t y .  However, i n  s p i t e  of v igorous  
and determined e f f o r t s  by my P r o j e c t  Manager and h i s  combined 
s t a f f ,  t h e  program was over taken  by what appears  t o  t h e  "user"  t o  
b e  a more t i m e l y  and economical s o l u t i o r i  t o  a p o r t i o n  of t h e  Low 
A l t i t u d e  problem.10 

Close-Out Ac t ions  

(U) A t  t h e  b e h e s t  of OCRD, t h e  P r o j e c t  Manager, i n  e a r l y  J u l y  

1965, had p repared  a t e r m i n a t i o n  p l a n  o u t l i n i n g  t h e  a c t i o n s  r e -  

q u i r e d  f o r  t h e  c l o s e - o u t  of c o n t r a c t s  and d i s p o s i t i o n  of r e s i d u a l  

8~~ DA 7254399, DA t o  CG,  AMC, 27 J u l  65, s u b j :  Termina t ion  
of MAULER Dev Program. 

9 
See above, pp.  226-27. - 

1°Lt r ,  CG,  MICOM, t o  B r i g  N.  G .  Wilson-Smith, Comdr, Canadian 
Army S t a f f ,  Washington, D .  C . ,  10  Aug 65,  n . s .  



proper ty ,  t oge the r  wi th  recommendations concerning t h e  a reas  of 

MAULER technology and o the r  b e n e f i t s  t h a t  might be salvaged f o r  
- ~ 

use i n  o t h e r  programs.11 I n  accordance wi th  t h i s  p l an ,  Colonel 

Luczak e f f e c t e d  p a r t i a l  t e rmina t ion  of t h e  program on 2  August, 

and completed the  remaining a c t i o n s  on 1 October 1965. 12 

(U) Having taken over t h e  opera t ion  of t h e  General ~ y n a m i c s /  

Pomona p l a n t  e f f e c t i v e  1 J u l y  1965,13 t h e  Department of t h e  Navy 

had become t h e  adminis te r ing  con t r ac t ing  o f f i c e r  f o r  t he  MAULER 

p r o j e c t  and t h e r e f o r e  administered t h e  close-out  of GD/P 'S  MAULER 

c o n t r a c t .  MICOM's Procurement & Production D i r e c t o r a t e  served a s  

t h e  Army f o c a l  p o i n t  f o r  mat te rs  dea l ing  wi th  the  t r a n s f e r  of 

r e s i d u a l  MAULER proper ty  t o  t h e  Navy t o  support t h e  f u r t h e r  

eva lua t ion  of t h e  system f o r  shipboard use.  14 

e) The only phase of t h e  development e f f o r t  cont inuing 

beyond 1 October 1965 was t h e  cos t - shar ing  c o n t r a c t  between MICOM 

and DeHavilland Corporat ion of Canada, through t h e  Department of 

Defence Product ion of Canada and t h e  Canadian Commercial Corpor- 

a t i o n .  This  c o n t r a c t ,  covering t h e  per iod  from February 1964 t o  

31 October 1965, provided f o r  v a l i d a t i n g  the  f e a s i b i l i t y  of t he  

p r i n c i p l e  and technique of t h e  MAULER IRA u n i t  t o  d e t e c t  a i r c r a f t  

' under varying background condi t ions  by pas s ive  means. The r e s u l t s  

of t r ack ing  t e s t s  wi th  t h e  p i cke t  fence o p t i c a l  f e a s i b i l i t y  model 

of t h e  IRA u n i t ,  begun i n  August 1965 a t  Egl in  A i r  Force Base, 

i nd ica t ed  a  p o t e n t i a l  requirement f o r  t h i s  type of a c q u i s i t i o n  

11 
L t r ,  COL B. R. Luczak, t h r u  CG, AMC, t o  OCRD, DA, 9  J u l  65, 

subj :  MAULER Program. 

1 2 ~ d d  t o  MAULER TDP, 10 Dec 65, p .  5. 

13Up t o  t h a t  t ime, General Dynamics had operated the  Pomona 
p l a n t  under cognizance of t h e  Department of t h e  Navy. 

14(1) Min, S t a f f  Meeting No. 24, HQ MICOM, 10 Aug 65. (2)  DF, 
C m t  1, Chf, Facs & Resources Div, P&PD, t o  
subj :  Recent Devs on Dspo of MAULER Equip, 
MAULER PM, 25 Oct 65, same sub j .  

~ i r ,  P&PD,-22 Oct 65, 
& C m t  2, D i r ,  P&PD, t o  



c a p a b i l i t y  i n  o t h e r  forward a r e a  a i r  d e f e n s e  sys tems.  C o n s i s t e n t  

w i t h  t h e  Army's i n t e n t i o n  of c a p i t a l i z i n g  on MAULER technology,  

t h e  American and Canadian Governments extended t h e  DeHavilland 

c o n t r a c t  f o r  a n o t h e r  6  months. The MICOM R&D D i r e c t o r a t e  assumed 

t e c h n i c a l  d i r e c t i o n  of t h i s  e f f o r t  on 1 October 1965. 1 5  

(U) A f t e r  t h a t ,  l i t t l e  remained t o  be  done excep t  f o r  t h e  

f i n a l  d i s p o s i t i o n  of r e s i d u a l  equipment . I6 ~ c c o r d i n g l ~ ,  t h e  

S p e c i a l  A s s i s t a n t  f o r  P r o j e c t  Management, AMC Headquar te r s ,  

announced t h e  t e r m i n a t i o n  of t h e  MAULER P r o j e c t  Manager 's  O f f i c e  

e f f e c t i v e  10 November 1965. T h e r e a f t e r ,  t h e  D i r e c t o r  of R&D a t  

AMC would hand le  any m a t t e r s  fo rmer ly  under t h e  cognizance of t h e  

MAULER P r o j e c t  klanager.17 Pursuan t  t o  p r o v i s i o n s  of t h e  imple- 
18 menting MICOM o r d e r  and t h e  aforement ioned t e r m i n a t i o n  p l a n ,  t h e  

R&D D i r e c t o r a t e  assumed t h e  r e s i d u a l  Command f u n c t i o n s  p e r t a i n i n g  

t o  t h e  t e c h n o l o g i c a l  a s p e c t s  of t h e  MAULER system,  and t h e  SAM-D 

and CHAPARRAL o f f i c e s  absorbed key members of t h e  MAULER p r o j e c t  

s t a f f ,  the reby  m a i n t a i n i n g  t h e  i n t e g r i t y  and exper ience  of t h e  

team. 

(U) On 18 November 1965, t h e  O f f i c e  o f  t h e  S e c r e t a r y  of t h e  

Army approved t h e  f  ormal t e r m i n a t  ion  of t h e  MAULER p r o j e c t ,  l9 t h u s  

L _) 
(1 )  Add t o  MAULER TDP, 10 Dec 65, p.  6 .  (2)  The e x t e n s i o n  

of C o n t r a c t  DA-20-018-AMC-1354(~) i n  t h e  amount of $500,000 pro-  
v ided  f o r  t h e  development of a  U n i v e r s a l  IRA u n i t  w i t h  p o t e n t i a l  
a p p l i c a t i o n  t o  t h e  CHAPARRAL and o t h e r  f u t u r e  a i r  d e f e n s e  sys tems.  
Under t h e  50-50 s h a r i n g  agreement,  t h e  Canadian Government p a i d  
$250,000 of t h e  c o s t  and t h e  remaining $250,000 was funded by 
d e o b l i g a t e d  FY 1965 MAULER funds .  SS AMs~1-~P-66-65 ,  E D D ,  1 Dec 
65,  s u b j :  Req f o r  Apprl of I n d i v i d u a l  D&F f o r  Univ IRA Sys,  & i n c l  
t h e r e t o ,  L t r ,  CG,  MICOM, t h r u  C G ,  AMC, t o  ASA ( E D ) ,  1 Dec 65, 
same s u b j .  

16TT AMSMI-IF-7-11, CG,  MICOM, t o  C G ,  AMC, 10 Nov 65,  s u b j :  
MAULER Termina t ion  I n v e n t o r y .  

17TT AMC-15202, C G ,  AMC, t o  MAULER PM, 10 Nov 65.  

GO 97,  18 Nov 65.  

"AMCTCM 3872, 18 Nov 65.  RSIC. 



br ing ing  t o  an u n f r u i t f u l  end t h e  Army Light  A n t i a i r c r a f t  Develop- 

ment Program begun 13  years  e a r l i e r .  

Cost Summary 

(U) The n e t  RDTE funds o b l i g a t e d  dur ing  the  FY 1958-65 pe r iod  

t o t a l e d  $199,998,794, t h i s  sum inc luding  an o b l i g a t i o n  of  $247,355 

i n  FY 1965 funds f o r  cont inued development of t h e  IRA u n i t  under 

t h e  DeHavilland c o n t r a c t .  I n  a d d i t  ion, t h e  M i s s i l e  Command 

rece ived  $830,000 i n  OMA funds,  i nc reas ing  t h e  t o t a l  program 

o b l i g a t i o n  t o  $200,828,794. The d i s t r i b u t i o n  of RDTE funds among 

c o n t r a c t o r s  and Government agencies  i s  shown i n  Table  2. 

(U) A s  a  r e s u l t  of t e rmina t ion  a c t i o n s  and t h e  withdrawal of 

mul t iyear  RDTE funds dur ing  t h e  FY 1966-68 pe r iod ,  a  t o t a l  of 

$2,701,529 was recovered and made a v a i l a b l e  f o r  reprogramming, 

thereby reducing t h e  t o t a l  RDTE program o b l i g a t i o n  t o  

$197,297,265. 
20 

20(1) Add t o  MAULER TDP, 10 Dec 65, pp. 3-4, 11-13. (2) 
Funding d a t a  f o r  FY 1966-68 fu rn i shed  by Thelma Stowe, Chf, 
Program Sec, Tech Programs Con Ofc, R&DD. 



Table  2 -Di s t r i bu t ion  of  MAULER RDTE Funds . FY 1958-65 
..... - 

RECIPIENT FY 1958 
I 

CONTRACTORS 
BHPD (Mar t in)  .............. .I 50.000 

GOVERNMENT AGENCIES ....................... MICOM 
Watertown Ars - C a n i s t e r  .... 
TECOM - WSMR & APG .......... 
MOCOM - ATAC ................ 
MOCW - ERDL ................ 
MUCOM - Pica t i nny  Arsenal  ... 
MUCOM - Frankford  Arsenal  ... 
MUCOM - CRDL ................ 
ECOM 
BRL - Sys E f fns  Study ....... 
HDL - Fuze .................. 
HEL - Human Engrg Study ..... 
USN - Tgts  & T e s t  Sp t  ....... 
USAF - Tgt s  & Cptv F l t s  ..... 

............ ARO - Consul tant  
Duke Univ - FS Eva1 ......... 
Misc I n s t 1  - T D Y / G F E / T ~ ~ ~ S  .. 
Unissued Au tho r i t y  .......... 

$125, 012 

60,  000 

10, 000 

25, 000 

............. BWD (Gen Elec)  ...... CDDP~CCC (DeHavilland) 
LAPD (Convair  . ORD-1253) ... 
LAPD (GD/P . ORD-1951(Z) .... 
LAPD (GD/P . AMC-34S(Z) ..... 
LAPD (JPL) .................. 
LAPD (Ryan Aero) ............ .......... LAPD (Hughes Acf t )  
MICOM (Texas I n s t )  .......... 

................ MICOH (WECO) 
MICoM (IRM) ................. 
MICOM (Rohm & Haas) ......... 

............... NYPD (Belock) .............. NYPD (Corne l l )  
NYPD (Sperry)  ............... 
PHPD (RCA) .................. 
PHPD (Gen Elec)  ............. 
SFPD (S t an fo rd  Rsch I n s t i t )  . 
SLPD (Univ Match) ........... 

SOURCE: Addendum t o  MAUGR Technica l  Development Plan.  10 Dec 65. pp . 11.12 . 

249 

190. 000 

49. 971 

50. 000 

7 

. 

.. 
. 

. 
$ 0 

$125. 704 

. 

. 

. 
SUBTOTALs 

................. GRAND TOTAL 

$339, 971 

$559. 983 



CHAPTER X 

(0 CONCLUSION (U) 

I n  R e t r o s p e c t  

(U) L ike  a l l  complex m i s s i l e  development programs, t h e  MAULER 

r a n  i n t o  t r o u b l e ,  b u t  more t h a n  u s u a l .  The p r o j e c t  was plagued by 

inadequa te  fund ing ,  a  l a c k  of  f i r m  and t i m e l y  guidance from h i g h e r  

h e a d q u a r t e r s ,  changes and compromises i n  m i l i t a r y  r e q u i r e m e n t s ,  

unsolved t e c h n i c a l  problems, and a  g r a d u a l  l o s s  of  conf idence  i n  

b o t h  t h e  c o n t r a c t o r  and t h e  weapon sys tem.  As a  r e s u l t  of  t h e  

r e v i s i o n s  i n  system r e q u i r e m e n t s ,  i n t e r f a c e  and packaging problems, 

p iecemeal  fund ing ,  and program s t r e t c h o u t ,  development c o s t s  i n -  

c r e a s e d  from t h e  i n i t i a l  e s t i m a t e  of  $77.6 m i l l i o n  i n  FY 1960 t o  a  

p r o j e c t e d  t o t a l  of $380 m i l l i o n  i n  FY 1965, w i t h  a  s l i p p a g e  of  some 

6  y e a r s  i n  t h e  sys tem r e a d i n e s s  d a t e .  

(U) O f f i c i a l s  a t  a l l  eche lons  were w e l l  aware from t h e  o u t s e t  
n 

t h a t  t h e  development of  a  weapon system meeting t h e  s t r i n g e n t  r e -  

qu i rements  o f  t h e  forward a r e a  would p r e s e n t  s e r i o u s  s t a t e - o f - t h e -  

a r t  problems.  The Ad Hoc s t u d y  r e p o r t  of  J u l y  1956 focused  

a t t e n t i o n  on t h e  complex n a t u r e  of  t h e  forward a r e a  a i r  d e f e n s e  

problem and warned t h a t  a  f u l l  s o l u t i o n  i n  t h e  form of  a  guided 

m i s s i l e  c o u l d  n o t  be  expec ted  f o r  a t  l e a s t  a n o t h e r  decade.  S i n c e  

t h e  VIGILANTE program t h e n  appeared c e r t a i n  of  producing a n  e f f e c -  

t i v e  rep lacement  f o r  t h e  M42 DUSTER a t  a  compara t ive ly  e a r l y  d a t e ,  

t h e  p l a n  was t o  approach t h e  development of  a n  optimum weapon 

sys tem w i t h  g r e a t  c a u t i o n  and d e l i b e r a t i o n .  T h i s  p l a n  was aban- 

doned i n  1957 when i t  became a p p a r e n t  t h a t  t h e  c o n v e n t i o n a l  

VIGILANTE system possessed  c e r t a i n  o p e r a t i o n a l  l i m i t a t i o n s  t h a t  

cou ld  n o t  be  comple te ly  e l i m i n a t e d .  I n  v iew of t h i s  r e v e l a t i o n  

and t h e  r e c e n t  advancements i n  gu idance  t echno logy ,  t h e  Commanding 

Genera l  of  CONARC concluded t h a t  t h e  c u r r e n t  s t a t e  of  t h e  a r t  would 



support  t h e  development of a t  l e a s t  an i n t e r im  guided m i s s i l e  

sGstem t h a t  would be more e f f e c t i v e  than any known p red i c t ed  f i r e  
44 weapon. 

(U) The immediate o b j e c t i v e  of t h e  MAULER p r o j e c t  thus 

approved i n  1959 was t o  develop t h e  b e s t  p o s s i b l e  weapon wi th in  

t h e  e s t a b l i s h e d  time frame us ing  advanced techniques which were 

w i th in  t h e  s t a t e  of  t h e  a r t  and requi red  no major t e c h n i c a l  

breakthroughs t o  meet t h e  system m i l i t a r y  c h a r a c t e r i s t i c s .  

 everth he less, t h e  r e s u l t s  of t h e  f e a s i b i l i t y  s t u d i e s  c l e a r l y  

showed t h a t  complex s t a t e - o f - t h e - a r t  problems would have t o  be 

overcome i n  o rde r  t o  meet c e r t a i n  c r i t i c a l  t e chn ica l  requirements .  

Army o f f i c i a l s  approved t h e  p r o j e c t  w i t h  f u l l  knowledge of t h e  

magnitude of t he se  problems; y e t  t h e  resources  and guidance 

e s s e n t i a l  f o r  t h e i r  s o l u t i o n  never ma te r i a l i zed .  To compound 

t h e  c o n t r a c t o r ' s  dilemma, t h e  Army imposed c e r t a i n  a d d i t i o n a l  

t e chn ica l  requirements  a f t e r  t h e  b a s i c  system des ign  had been 

e s t a b l i s h e d ,  adding t o  t h e  growing 1 ist of  d i f f i c u l t i e s  . 
@ I n  l a t e  1963-after some 44 months of piecemeal funding 

and schedule  revisions-major t echn ica l  problems were y e t  t o  be 

solved,  t h e  t o t a l  program c o s t  had n e a r l y  t r i p l e d ,  t h e  r ead ines s  

d a t e  had s l i p p e d  s e v e r a l  yea r s ,  and confidence i n  t h e  c o n t r a c t o r  

and t h e  weapon system had sha rp ly  dec l ined .  A t  t h i s  p o i n t ,  it 

was gene ra l l y  conceded t h a t  t he  MAULER concept was i n  t r u t h  

pushing t h e  s t a t e  of  t h e  a r t  i n  s e v e r a l  c r i t i c a l  a r e a s ,  and t h e r e  

was cons iderab le  doubt t h a t  t h e  weapon system a s  then designed 

would be a b l e  t o  f u l f i l l  even t h e  minimum t echn ica l  requirements .  

M r .  W i l l i s  M. Hawkins, ASA (R&D), gave an e x c e l l e n t  r e t r o s p e c t i v e  

view of t h e  o b s t a c l e s  encountered i n  t h e  program i n  testimony 

be fo re  t h e  Subcommittee on R&D of t h e  House Armed Se rv i ce s  

Committee, on 20 January  1964. Re fe r r ing  t o  t h e  t echn ica l  

problems t h a t  prompted t h e  r e d i r e c t i o n  of t h e  program i n  l a t e  

1963, he s a i d :  



I t h i n k  a s  we look back on t h i s  program we probably picked up 
a  few too  many customers f o r  t h i s  concept before  we r e a l l y  had 
solved a l l  t h e  prob1,ems. And a s  a  r e s u l t ,  we were, I be l i eve ,  
d r iv ing  the  program too r ap id ly  i n  a l l  of i t s  a spec t s  i n  order  t o  
t r y  t o  meet t h e  da t e s .  We have concluded . . . t h a t  t he re  a r e  a  
couple of t echn ica l  roadblocks, t h a t  would probably have held up 
t h e  whole program and the re  was some doubt t h a t  we could remove 
these  obs t ruc t ions ,  c e r t a i n l y  by t h e  o r i g i n a l  d a t e .  There i s  some 
doubt t h a t  we w i l l  be a b l e  t o  so lve  them a t  a l l .  We reeva lua ted  
the  e n t i r e  program and concluded t h a t  . . . we should concent ra te  
on these  s p e c i f i c  problems and g e t  them solved before  we r e a l l o c a t e  
t he  d o l l a r s  t o  t h e  support ing elements . . . t h a t  make up the  whole 
system. 

We could, f o r  ins tance ,  so lve  one of our  problems by t ak ing  
our  r ada r  o f f  t he  veh ic l e  p u t t i n g  it on another  t ruck ,  bu t  a t  t h i s  
po in t  we begin t o  approach t h e  HAWK type of system and the  HAWK i s  
c r i t i c i z e d  because it has so many t rucks  t h a t  it i s  no t  r e a l l y  
mobile. You c a n ' t  g e t  it  up t o  t he  f r o n t  l i n e s .  So a s  soon a s  
we g ive  up t h a t  much t o  so lve  the  t echn ica l  problem we have r e a l l y  
given up t h e  requirement.  

We . . . a r e  not  going t o  g ive  up mobi l i ty  t h a t  should be 
achievable .  There i s  no use making a  new weapon system unless  you 
can put it,  i n  t h i s  forward l i n e  a r e a ,  a l l  on one veh ic l e ,  wi th  
a l l  of t he  gear  r i g h t  t h e r e ,  so  t h a t  t he  r e a l  requirement can be 
f u 1 f i l l e d . l  

(U) Although the  t echn ica l  f e a s i b i l i t y  of t he  s ing le -veh ic l e  

MAULER concept was succes s fu l ly  demonstrated, t h e  time and money 

requi red  t o  so lve  t h e  remaining problems and complete development 

of t h e  t a c t i c a l  system caused it t o  l o s e  out  i n  t h e  competi t ion 

wi th  o the r  a i r  defense systems. None can say whether o r  no t  the  

outcome would have been any d i f f e r e n t  i f  t he  MAULER program had 

been accorded adequate f i n a n c i a l  support  and d i r e c t i o n  during the  

1960-63 per iod .  But t h e r e  can be no doubt t h a t  s h o r t  funding and 

poor guidance had a  profound impact on both the  r a t e  and q u a l i t y  

of t echn ica l  progress  and on management's a b i l i t y  t o  conduct an 

l ~ u o t e d  in  CFP-OCRD-14, 10 Nov 64, a tchd a s  i n c l  t o  L t r ,  MAULER 
PMSO, AMC, t o  CG,  MICOM, 25 Nov 64, subj  : X m i t l  of MAULER CFP. MPCF, 
Bx 13-410, RHA. 



o r d e r l y  and dynamic program. A u t h o r i t i e s  a t  a l l  eche lons  were i n  

f u l l  agreement on t h e  u rgen t  need f o r  t h e  weapon system, b u t  t h e y  

were e i t h e r  unab le  o r  u n w i l l i n g  t o  p r o v i d e  t h e  r e s o u r c e s  and 

guidance e s s e n t i a l  f o r  t h e  t i m e l y  s o l u t i o n  of known s t a t e - o f - t h e -  

a r t  problems and t h e  phased development of t h e  complete t a c t i c a l  

sys tem.  The end r e s u l t  was a  s t r e t c h o u t  i n  t h e  s e r v i c e  a v a i l a b i l -  

i t y  d a t e ,  e s c a l a t i o n  i n  program c o s t ,  and u l t i m a t e  t e r m i n a t i o n  of 

t h e  MAULER p r o j e c t  i n  f a v o r  of an  a l t e r n a t e  development approach 

t h a t  presumably would p rov ide  an e a r l i e r  o p e r a t i o n a l  c a p a b i l i t y  

a t  l e s s  c o s t .  

(U) The e d i t o r  of Army magazine p u t  t h e  whole m a t t e r  of 

t h e  MAULER's t e r m i n a t i o n  i n  p r o p e r  p e r s p e c t i v e  when he  wrote :  

I f  r e s e a r c h  and development d i d n ' t  have i t s  f a i l u r e s  a s  w e l l  
a s  i t s  s u c c e s s e s ,  it wouldn ' t  be c a l l e d  r e s e a r c h  and development. 

The t e r m i n a t i o n  of t h e  Mauler a i r - d e f e n s e  weapon system i s  a  
f a i l u r e  o n l y  of t h e  b r i g h t  hopes of i t s  o r i g i n a l  p r o s p e c t u s .  The 
t e c h n i c a l  d i f f i c u l t i e s  involved made t h e  c o s t  of c o n t i n u i n g  t h e  
sys tem so  h i g h  t h a t  it  l o s t  i t s  a t t r a c t i v e n e s s  i n  c o m p e t i t i o n  w i t h  
o t h e r  developments.  But much was l e a r n e d  from i t .  

The system i t s e l f ,  a s  t h e  o f f i c i a l  announcement s t a t e d ,  is  
t e c h n i c a l l y  f e a s i b l e  and components of t h e  sys tem may w e l l  be used 
i n  t h e  f u t u r e .  The announcement no ted  t h a t  such  e lements  a s  t h e  
i n £  r a r e d  a c q u i s i t i o n  u n i t ,  t h e  a c q u i s i t  ion  r a d a r  and t h e  Mauler 
f u s e  show promise .  

As Major Genera l  J .  G .  Z i e r d t  t o l d  t h e  s t a f f  of Mauler develop-  
ment when announcement o f  i t s  t e r m i n a t i o n  was made, "You have done 
a s  f i n e  a  j o b  a s  could  be done. ' '  The exper ience  and knowledge t h a t  
were o b t a i n e d  d u r i n g  t h e  program w i l l  be of b e n e f i t  t o  every  
succeed ing  M i s s i l e  Command program. 

T h i s  is t h e  a s p e c t  of r e s e a r c h  and development t h a t  is  t o o  
o f t e n  f o r g o t t e n .  F a i l u r e  can be a s  i n s t r u c t i v e  a s  s u c c e s s .  2 

2 
Army magazine, Vol.  15,  No. 1 4  (September 1965) ,  p .  20. 



The A l t e r n a t i v e  t o  MAULER 

(U) With t h e  te rmina t ion  of t h e  MAULER p r o j e c t ,  t h e  Army S t a f f  

adopted a forward a r e a  a i r  defense p l an  which, f o r  a l l  p r a c t i c a l  

purposes,  implemented t h e  recommendations made i n  t h e  CDC Cost 
3 

E f f ec t ivenes s  Study. Under t h i s  p lan ,  f i e l d  commanders i n  forward 

b a t t l e  a r e a s  would be provided wi th  a number of Se l f -p rope l l ed  (SP) 

HAWK b a t t a l i o n s ,  a s  wel l  a s  composite missile-and-gun b a t t a l i o n s  

c o n s i s t i n g  of t h e  CHAPARRAL guided m i s s i l e  system and t h e  M61 

VULCAN, a s i x - b a r r e l  automatic  gun. Each of t h e  new composite 

b a t t a l i o n s  would have 755 men. Aside from t h e  headquar te rs  and 
s 

headquar te rs  b a t t e r y ,  t h e r e  would be two CHAPARRAL and two ~ U L C A N  

b a t t e r i e s  i n  each b a t t a l i o n ,  wi th  each b a t t e r y  having 16 mobile 

f i r i n g  u n i t s .  These two weapons would complement each o t h e r  i n  

t h e  daytime, f a i r  weather a i r  defense r o l e ,  by combining t h e  quick 

r e a c t i o n  and extremely low a l t i t u d e  c a p a b i l i t y  of t h e  VULCAN wi th  

t h e  longer  range c a p a b i l i t y  of t h e  CHAPARRAL. Together ,  they would 

complement t h e  a l l -weather ,  low and medium a l t i t u d e  a i r  defense 

r o l e  of t h e  SP HAWK. The manportable, shou lde r - f i r ed  REDEYE 

m i s s i l e  would a l s o  be procured f o r  use i n  t h e  forward a r e a .  
4 

(U) The t h r e e  s e l f - p r o p e l l e d  a i r  defense weapons designated 

t o  f i l l  t h e  gap l e f t  by t h e  MAULER'S t e rmina t ion  would be b u i l t ,  

i n  t h e  main, wi th  e x i s t i n g  m i l i t a r y  hardware. Modified ve r s ions  

of t h e  MI13 family of Army-developed t racked  veh ic l e s  woulQbe 
Y 

used a s  t h e  weapon c a r r i e r s .  Except f o r  i t s  vehicle-mounted 

launcher ,  t h e  SP HAWK would use e s s e n t i a l l y  t h e  same equipment 

and p r i n c i p l e s  of ope ra t i on  a s  t h e  Basic  HAWK guided m i s s i l e  

See above, pp. 233-35. - 
4(1) LTG William W .  Dick, J r . ,  "A Promising Future  i n  M i l i t a r y  

R&D," Army magazine, Vol.  15,  No. 16 (November l965) ,  p.  55. (2) 
The Redstone Rocket, Vol. X I V ,  No. 41 ( 2  Mar 66) ,  p .  1. (3) Also 
s e e  H i s t  Sum, AMC HQ, FY 1966, p .  533. - 



system which reached  t h e  f i e l d  i n  1 9 6 0 . ~  The CHAPARRAL would u s e  

t h e  Navy-developed, i n f r a r e d  hea t - seek ing  SIDEWINDER m i s s i l e  and 

an  o p t i c a l  s i g h t i n g  system. The WLCAN would employ a 20-mm. 

au tomat ic  gun which had some 20 y e a r s  of e x p e r i e n c e  and delrelop- 

ment, most ly  w i t h  t h e  A i r  Force  a s  an a i r c r a f t  gun. L ike  t h e  

VIGILANTE, t h e  VULCAN would be developed i n  two con£ i g u r a t  j.ons : 

t h e  SP XM-163 model mounted on a modif ied M113A1 armored vc:hic le ,  

and t h e  XM-167 towed model. A towed v e r s i o n  of t h e  CHAPARFAL 

would a l s o  be developed f o r  use  w i t h  a i r b o r n e  and a i r  mobile 

d i v i s i o n s .  
6 

& O s t e n s i b l y ,  t h e  SP HAWK and cHAPARRAL/vuLCAN were chosen 

a s  an  a l t e r n a t i v e  t o  MAULER on t h e  premise  t h a t  they  would p rov ide  

a n  e a r l i e r  o p e r a t i o n a l  c a p a b i l i t y  a t  l e s s  c o s t .  Whatever t h e  

wisdom of t h e  d e c i s i o n  n o t  t o  proceed w i t h  t h e  MAULER program, 

t h e r e  was no i n d i c a t i o n  t h a t  t h e  a l t e r n a t e  approach would produce 

a p p r e c i a b l e  sav ings  i n  e i t h e r  t ime  o r  c o s t .  Developers  o f  bo th  

t h e  SP HAWK and CHAPARRAL were plagued by t e c h n i c a l  and f i n a n c i a l  

problems s i m i l a r  t o  t h o s e  exper ienced  i n  t h e  MAULER program, w i t h  

a r e s u l t a n t  e s c a l a t i o n  i n  c o s t  and s t r e t c h o u t  of deployment 

s c h e d u l e s .  Under t h e  o r i g i n a l  p l a n ,  t h e  i n i t i a l  HAWK and CHAPARRAL/ 

WLCAN b a t t a l i o n s  were t o  b e  f u l l y  equipped, t r a i n e d ,  and a v a i l a b l e  
7 f o r  deployment by J u n e  1967, an  improvement o f  3 y e a r s  over  t h e  

( The SP HAWK f i r i n g  b a t t e r y  would be comprised of two SP 
p l a t o o n s  and one towed p l a t o o n ,  t h e  l a t t e r  be ing  i d e n t i c a l  t o  t h e  
Bas ic  HAWK f i r i n g  b a t t e r y  e x c e p t  f o r  one l e s s  f i r i n g  s e c t i o n .  The 
SP p l a t o o n  would c o n s i s t  o f  t h r e e  SP l a u n c h e r s  which would tow t h e  
r a d a r s  and B a t t e r y  C o n t r o l  C e n t r a l  and c a r r y  t h e  m i s s i l e s  and on- 
boa 

( 2) 
Vol 
FY 

Mat 

d power supp ly .  HAWK PM2P, Rev is ion  # I ,  31 Mar 68, p .  2. 
6 

(1) The Redstone Rocket,  Vol .  XVI, No. 22 ( 1 1  Oct 67),  p .  1. 
SSG Duke Richard ,  " A n t i a i r  Weapons on t h e  Horizon," - A r n y  D i g e s t ,  

23, No. 1 (January  1968) ,  pp. 56-57. (3) H i s t  Sum, AMC HQ, 
966, p.  537. 

7(1)  L t r ,  CG,  MICOM, t o  Comdr, NOTS, 7 J u n  65, s u b j :  Proc of 
f o r  t h e  CHAPARRAL Program. (2) HAWK B r i e f i n g  t o  GEN C .  W .  

Abrams, J r . ,  VCofS, USA, 8 J u n  65, Vol.  11, p .  4-3 .  





I RF-IR MAULER 1 FY 1966-71 1 $180.000 1 $697.000 1 $877.000 1 

Table 3 
COST COMPARISON 

RF-IR MAULER versus CHAPARRALIWLCAN & SP HAWK 
( i n  mi l l ions)  

ul 
03 a'Cost f i g u r e s  include development and production of the  mobile Forward Area Ale r t ing  Radar (FAAR) 

f o r  support of Composite CHAPARRALIWLCAN b a t t a l i o n s .  

b / ~ o s t  f i g u r e s  include development and production of t h e  XM-163 (SP) and XM-167 (Towed) systems. 

SOURCES OF COST DATA: CHAPARRAL - M r .  James Clark,  Program Analyst,  CHAPARRAZ, Mgt Ofc, MICOM. 
VULCAN - M r .  C l i f f o r d  W. Stephens, Command His tor ian ,  USAWECOM. 
SP HAWK - HAWK PMzP, Revision #I, 31 Mar 68, p. 41. 
RE'-IR MAULER - - See above, p. 242. 

Weapon System 

CHAPARRALa1 
b I WLCAN- 

SP HAWK 

Tota l  Obligated Thru FY 1968 
Funding Period 

FY1965-73 

FY 1964-71 

FY 1964-69 

RDTE 

$ 61.561 

25.405 

6.635 

$ 93.601 

RDTE 

$49.056 

19.596 

6.635 

$75.287 TOTALS 

PEMA 

$516.404 

206.712 

56.499 

$7790615 

PEMA 

$ 98.263 

92.235 

46.497 

$236.995 

TOTAL 

$577.965 

232.117 

63.134 

$8730216 

TOTAL 

$147.319 

111.831 

53.132 

$3120282 



deployment d a t e  p r o j e c t e d  f o r  t h e  MAULER. A s  o f  J u l y  1968, how- 

e v e r ,  t h e  t ime advantage over  t h e  MAULER had shrunk t o  s l i g h t l y  

more than  a y e a r  and t h e  t o t a l  e s t i m a t e d  RDTE/PEMA c o s t  had 

i n c r e a s e d  t o  $873.2 m i l l i o n ,  i n  c o n t r a s t  t o  the'.  $877 m i l l i o n  

p r o j e c t e d  f o r  t h e  a l l - w e a t h e r  RF-IR MAULER system ( s e e  T a b l e  3 ) .  

(& Most o f  t h e  l o s s  i n  c o s t  advantage over  t h e  MAULER 

r e s u l t e d  from changes i n  m i l i t a r y  requ i rements  f o r  t h e  CHAPARRAL/ 

WLCAN and t h e  f i n a n c i a l  and t e c h n i c a l  r e v e r s a l s  encountered e a r l y  

i n  t h e  CHAPARRAL development program. Because of p iecemeal  fund- 

ing ,  changes i n  requ i rements ,  and t h e  major r e d e s i g n  n e c e s s a r y  t o  

c o r r e c t  d e f i c i e n c i e s  i n  t h e  i n i t i a l  R&D model, t h e  o r i g i n a l  c o s t  

e s t i m a t e  f o r  t h e  CHAPARRAL i n c r e a s e d  from $95.4  m i l l i o n  ($17 .5  

RDTE, $77.9 PEMA) f o r  FY 1965-69, t o  $577.96 m i l l i o n  f o r  t h e  FY 
8 

1965-73 p e r i o d .  The u n c e r t a i n t i e s  su r rounding  t h e  CHAPARRAL 

program i n  l a t e  1967 were remin i scen t  o f  t h e  MAULER1s predicament 

some 4 y e a r s  e a r l i e r .  A formal  Army p o s i t i o n  paper ,  s igned  on 

2 November 1967, s t a t e d :  "Cer ta in  requ i rements  of t h e  QMR may n o t  

be met, and appear  t o  be beyond t h e  c a p a b i l i t y  o f  t h e  deve lopers  

t o  p r o v i d e  s a t i s f a c t o r y  s o l u t i o n s  w i t h i n  p r e s e n t  r e s o u r c e s  and 

t ime  a ~ a i l a b l e . " ~  The r e v i s e d  program schedules  c a l l e d  f o r  i n i t i a l  

deployment of t h e  CHAPARRAL/VULCAN b a t t a l i o n s  i n  A p r i l  1969 and a 

f u l l  SP HAWK o p e r a t i o n a l  c a p a b i l i t y  ( f i v e  b a t t a l i o n s )  by t h e  end 

of May 1969. 10 

(U) Meanwhile, t h e  American ground f o r c e s  i n  South Vietnam 

would have t o  r e l y  on t h e  mobi le  40-mm. M42 DUSTER and quad M55 

. 5 0 - c a l i b e r  machine gun a s  t h e i r  f i r s t  l i n e  of d e f e n s e  a g a i n s t  

'(1) MFR, Mary T. Cagle ,  22 J u l  68, s u b j :  Cost  Data on 
CHAPARRAL Program. (2)  -- Also s e e  MICOM H i s t  Sum, FY 1966, pp. 
132-37; FY 1967, pp.  127-32. 

9 
Quoted i n  H i s t  Rept ,  CHAPARRAL Mgt Ofc, FY 1968, p .  3 .  

10 
(1 )  H i s t  Rept ,  CHAPARRAL Mgt Ofc, FY 1967, p .  6 .  (2 )  HAWK 

PM2P, R e v i s i o n  #1, 3 1  Mar 68, pp. 5, 1 3 .  



low-level bombing and s t r a f i n g  a t t a c k .  With t h e  commitment of 

U .  S. m i l i t a r y  f o r c e s  t o  a c t i v e  combat e a r l y  i n  1965," t h e s e  

b a t t l e - s c a r r e d  ve t e r ans  of World War I1 and Korea were taken out  

of mothbal ls  and overhauled f o r  deployment t o  South Vietnam, along 

wi th  t h e  Bas ic  HAWK weapon system. Uni t s  of t h e  Basic  HAWK were 

emplaced a t  s t r a t e g i c  s i t e s  i n  October 1965, and a number # 
composite ~ 4 2 1 ~ 5 5  gun b a t t a l i o n s  were deployed i n  t h e  forward 

combat a r e a s  i n  1966-67. 12 

The A i r  War i n  Vietnam 

(U) So f a r ,  t h e  North Vietnamese have no t  committed any of 

t h e i r  a i r c r a f t  f o r  s t r a f i n g  o r  bombing missions sou th  of t h e  

Demi l i t a r i zed  Zone (DMZ), l e av ing  t h e  American ground-to-air  de- 

f ense  u n i t s  no chance t o  t e s t  t h e i r  s k i l l .  A s  i n  Korea, American 

warplanes have c o n t r o l l e d  t h e  a i r  over t h e  b a t t l e f i e l d s  i n  t h e  

South, provided c l o s e  t a c t i c a l  support  t o  t h e  A l l i e d  ground f o r c e s ,  

and c a r r i e d  ou t  a i r  s t r i k e s  a g a i n s t  supply l i n e s  and s t r a t e g i c  

t a r g e t s  n o r t h  of t h e  D M Z . ' ~  O f f i c i a l  i n t e l l i g e n c e  d a t a  on t h e  

North Vietnamese a i r  defense  system a r e  no t  r e a d i l y  a v a i l a b l e ,  

bu t  u n o f f i c i a l  r e p o r t s  c l e a r l y  i n d i c a t e  i t s  s u p e r i o r i t y  over t h e  

L L 
Depar ture  from the  "advise  and a s s i s t "  r o l e  came on 7 Feb- 

rua ry  1965, when P re s iden t  Johnson ordered t h e  f i r s t  a i r  s t r i k e s  
a g a i n s t  North Vietnam. The f i r s t  cont ingent  of U.  S. Marines 
landed a t  Da Nang on 6 March, and by December 1965, American f o r c e s  
had swel led from 22,000 a d v i s e r s  t o  more than  180,000 men a c t i v e l y  
engaged i n  b a t t l e .  A t  t h e  end of 1966, t h e r e  were some 380,000 
t roops  i n  Vietnam, backed by more than 1,000 combat p l anes ,  2,000 
h e l i c o p t e r s ,  and s e v e r a l  thousand a r t i l l e r y  p i eces .  (See World 
Book Year Books 1965-66.) A massive i n fus ion  of  men and ma te r i e l  - - -3 
i n  1967 increased  the  U .  S. f o r c e s  t o  470,000 combat and support  
t r oops ,  2,600 p l anes ,  2,500 h e l i c o p t e r s ,  540 tanks ,  1,500 mor ta rs ,  
and 1,200 cannon. (Newsweek, Vol. LXXI, No. 1 [ l  J a n  681, p .  20.) 

1 ') 
L L 

(1) H i s t  Sum, USAWECOM, FY 1967, p. 223. (2) SSG Duke 
Richard, "Poised t o  K i l l , "  Army Diges t ,  Vol. 23,  No. 1 ( Jan  l968) ,  
pp. 54-55. 

131bid.,  - p. 56. 



Al l i ed  ground-to-air  defenses  i n  t h e  South. 

(U) With Sovie t  t e chn ica l  a s s i s t a n c e  and t h e  he lp  of Sovie t  

M I G  f i g h t e r s ,  h i g h - a l t i t u d e  s u r f a c e - t o - a i r  m i s s i l e s  (SAM'S), and 

a n t i a i r c r a f t  guns, North Vietnam assembled what has been descr ibed  

a s  " the  most advanced a i r -de fense  system U. S. planes have ever  

encountered. "I4 According t o  an unconfirmed r e p o r t  i n  October 

1966, major towns and s t r a t e g i c  s i t e s  i n  North Vietnam were pro-  

t e c t e d  by a  formidable network of 25 t o  30 SAM-2 b a t t e r i e s ; 1 5  some 

7,000 r ada r - con t ro l l ed  37-, 57-, 85-, and 100-mm. a n t i a i r c r a f t  

guns; and a  f l e e t  of 70 Sovie t  M I G  f i g h t e r  planes.16 A h igh ly  

s o p h i s t i c a t e d  r a d a r  d e t e c t i o n  system, t i e d  by r a d i o  t o  c e n t r a l  

c o n t r o l  c e n t e r s ,  provided e a r l y  warning of U .  S .  a t t a c k s ,  per -  

mi t ted  e f f e c t i v e  c o n t r o l  of t h e  l a r g e r - c a l i b e r  guns, and a l e r t e d  

M I G  f i g h t e r s  a t  nearby bases .  17 

(U) S u r p r i s i n g l y ,  t h e  Sovie t  SAM-2's-counterpart of t h e  U .  S. 

BOMARC-were no t  t h e  g r e a t e s t  menace t o  U. S. p i l o t s .  I n  Vietnam, 

a s  i n  Korea, t h e  most e f f e c t i v e  ground-to-air  defense proved t o  be 

t h e  convent ional  automatic  gdns and wel l -organized small  arms f i r e .  

During t h e  f i r s t  19 months of t h e  a i r  campaign over  North Vietnam 

14~ewsweek, Vol. 1 1 1  No. 16 (17 Oct 66) ,  p .  40. 

1 5 ~ h e  Sov ie t  USZV-2, known i n  t h e  West a s  t h e  SAM-2, is  e f f e c -  
t i v e  between 2,000 and 12,000 meters ,  bu t  has a  maximum a l t i t u d e  of 
18,000 meters (60,000 f e e t ) .  Each SAM-2 b a t t e r y  has n i n e  m i s s i l e s  
i n  p o s i t i o n  on launching ramps and t h r e e  i n  r e s e r v e  on mobile pads.  
It is  se rv i ced  by 22 s p e c i a l i z e d  v e h i c l e s ,  30 t r u c k s ,  and 220 pe r -  
sonne l .  (For an o b j e c t i v e  a p p r a i s a l  of t h e  SAM-2 and o t h e r  Sovie t  
weapons being suppl ied  t o  North Vietnam and o the r  Russian s a t e l -  
l i t e s ,  - s e e  Leo Heiman, "In t h e  Sov ie t  Arsenal ,"  Ordnance, L I I  
[ J an  - Feb 19681, pp. 366-73.) 

161ncluding 20 MIG-21's and 50 o l d e r  MIG-15's and MIG-17 ' s .  
The MIG-21, Russ i a ' s  b e s t  p lane ,  has a  speed of 1,300 mph and is  
equipped wi th  i t s  own heat-seeking m i s s i l e s .  I n  c o n t r a s t ,  t h e  U .  
S .  F-4 PHANTOM I1 has a  top  speed of 1,600 mph and is  armed wi th  
both radar-guided m i s s i l e s  and t h e  heat-seeking SIDEWINDER. 

17~ewsweek,  Vol. LXVIII, No. 16 (17 Oct 66),  pp. 40-41. 



(February  1965 t o  October 1966),  393 modern U.  S. warplanes  were 

s h o t  down i n  bombing missions-374 of  them by c o n v e n t i o n a l  a n t i -  

a i r c r a f t  weapons, 1 4  by SAM's, and 5  by M I G  f i g h t e r s .  Though 

n o t o r i o u s l y  i n e f f e c t i v e  a g a i n s t  t h e  e v a s i v e  t a c t i c s  of U .  S .  

p i l o t s ,  t h e  SAM's d i d  succeed i n  f o r c i n g  U.  S.  p l a n e s  down from 

h i g h  a l t i t u d e s ,  where m i s s i l e s  work b e s t ,  i n t o  t h e  h a i l  o f  

dead ly  f l a k  thrown up by r a d a r - c o n t r o l l e d  a n t i a i r c r a f t  guns.  The 

outmanned and outnumbered North  Vietnamese a i r  f o r c e  a l s o  f a r e d  

p o o r l y  a g a i n s t  U. S .  p i l o t s .  The M I G  i n t e r c e p t o r s  s h o t  down 

f i v e  American p l a n e s  b u t  s u f f e r e d  21 " k i l l s "  a t  t h e  hands o f  

U. S. p i l o t s .  
18 

(U) The U .  S  . a i r  campaign a g a i n s t  North  Vietnam g r a d u a l l y  

developed i n t o  t h e  s i n g l e  most massive  a e r i a l  bombardment i n  

h i s t o r y .  By t h e  end of 1967, U.  S .  A i r  Force  a n d N a v y p l a n e s  

had dropped some 675,000 t o n s  o f  bombs on North  Vietnam, more 

t h a n  t h e  tonnage dropped on Germany d u r i n g  a l l  o f  World War 11. 

But d e s p i t e  t h i s  awesome a s s a u l t ,  Hanoi showed no s i g n s  of 

c a p i t u l a t i o n  and i t s  a i r  d e f e n s e  sys tem became even more dead ly  
19 

f o r  U .  S .  p i l o t s .  As a  r e s u l t  of t h e  r a p i d  b u i l d u p  i n  a n t i -  

a i r c r a f t  gun emplacements and m i s s i l e  l aunch ing  s i t e s ,  ground-to-  

a i r  f i r e  became s o  i n t e n s e  i n  p l a c e s  t h a t  much of  t h e  U.  S .  a i r  

e f f o r t  had t o  b e  devoted t o  f l a k - s u p p r e s s i o n  miss ions  t o  g i v e  

t h e  bombers a  r e a s o n a b l e  chance of s u r v i v a l .  

(U) A s  of e a r l y  September 1967, about  670 U .  S .  warplanes  

va lued  a t  $1.34 b i l l i o n  had been l o s t  i n  bombing m i s s i o n s  and 7  

h e l i c o p t e r s  v a l u e d  a t  $ 2 . 1  m i l l i o n  had been s h o t  down i n  p i l o t  

r e s c u e  miss ions  n o r t h  of t h e  DMZ. I n  t h e  a i r  war over  t h e  

b a t t l e f i e l d s  i n  Sou th  Vietnam, some 202 j e t  a i r c r a f t  and 363 

h e l i c o p t e r s  had been downed by t h e  d e a d l y  ack-ack of conven t iona l  

181b i d  ., p .  41.  

"Newsweek, Vol .  -1, No. 1 ( 1  J a n  68) ,  pp. 25-26. 



a n t i a i r c r a f t  guns and small-arms f i r e ,  and 1,375 p lanes  and 

h e l i c o p t e r s  had been l o s t  i n  acc iden t s ,  ground r a i d s ,  and Red 

s h e l l i n g .  This  brought t h e  aggrega te  l o s s  t o  2,617 a i r c r a f t  

valued a t  some $3.5 b i l l i o n  over  a  31-month per iod-nearly double 

t h e  t o t a l  U.  S. l o s s e s  during t h e  36-month Korean War. 
20 

(U) The l a r g e  number of U.  S. a i r  l o s s e s  i n  South Vietnam, 

where t h e  enemy fo rces  had n e i t h e r  a i r  suppor t ,  SAM'S, nor  e l ab -  

o r a t e  r a d a r  equipment, a t t e s t s  t o  t h e  e f f e c t i v e n e s s  of conven- 

t i o n a l  weapons i n  t h e  l ow-a l t i t ude  a i r  defense  r o l e .  Today, t h e  

mobile M42 DUSTER and M55 machine gun of World War I1 and Korea 

a r e  f i l l i n g  t h e  gap i n  t h e  f i e l d  army's a i r  defense  s c r een  and 

providing e f f e c t i v e  f i r e  power i n  t h e  ground suppor t  r o l e  a s  w e l l .  

Far  from be ing  obso le t e ,  convent ional  weapons such a s  t h e s e  a r e  

l i k e l y  t o  remain i n  t h e  Army's supply system long a f t e r  t h e  

Se l f -P rope l l ed  HAWK and CHAPARRAL reach  t h e  f i e l d .  

LU 
(1) U.  S .  News & World Report ,  Vol. LXIII, No. 12 (18 Sep 

67) ,  p .  41. (2) -- Also s e e  above, p .  7 .  
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Date 
F  i r e d  

16 Sep 60 

12 Oct 60 

1 Nov 60 

4  Nov 60 

1 4  Dec 60 

17 J a n  6 1  

31 J a n  61 

3 Feb 6 1  

16 Feb 61 

20 Feb 61 

24 Feb 61 

7  Mar 61 

2 1  Mar 61 

24 Mar 6 1  

4  Apr 61 

7  Apr 61 

18 Apr 6 1  

2 1  Apr 61 

27 Apr 61 

2  May 61 

5  May 61 

16 May 61 

C a n i s t e r  
Type 

Lt Wall 

Hv Wall 

Lt Wall 

Hv Wall 

Lt Wall 

Lt Wall 

L t  Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

Lt Wall 

I 

Pod Type 
- - 
- - 
- - 
- - 

B - 1  Rack 

B - 1  Rack 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

APPENDIX I 
( ~ N C H  BLAST SIMULATOR FIRINGS (u) 

ill' Rounds Equipped wi th  Z U N I  Rock.et Motor) 

Resu l t s  

C a n i s t e r  ruptured along seam; a l l  foam l i n i n g  l o s t .  

Foam bond f a i l u r e ;  p i e c e s  of foam blown 165 f e e t  t o  t h e  r e a r  of c a n i s t e r .  

50% of foam e j e c t e d ;  c a n i s t e r  d i s t o r t e d  and forced t o  t h e  r e a r .  

About 98% of foam e j e c t e d ;  FMC t e s t  p l a t e  d i s t o r t e d .  

S a t i s f a c t o r y  - 1% l o s s  of foam and very l i t t l e  c a n i s t e r  d i s t o r t i o n .  

About 40% of foam e j e c t e d ;  no s i g n i f i c a n t  damage t o  c a n i s t e r  w a l l .  

S a t i s f a c t o r y  - no damage t o  c a n i s t e r  o r  pod. 

S a t i s f a c t o r y  - no damage t o  pod, c a n i s t e r ,  o r  dummy m i s s i l e .  

No b l a s t  damage t o  c a n i s t e r ;  dummy nose cones scorched and checked. 

No damage t o  pod o r  c a n i s t e r ;  nose cone on c e l l  415 t o r n  o f f  by b l a s t .  

Connector bracket  on f i r i n g  c a n i s t e r  ben t ;  a l l  dummy nose cones blown o f f .  

About 15% of c a n i s t e r  foam l i n i n g  e j e c t e d ;  nose cover on c e l l  #10 blown o f f .  

C a n i s t e r  w a l l s  s l i g h t l y  expanded; instrumented nose cover scorched. 

No abnormal d i s t o r t i o n  of c a n i s t e r ;  instrumented nose cover scorched. 

S a t i s f a c t o r y  - no damage t o  c a n i s t e r ,  pod, o r  instrumented nose cover .  

Nose cover on dummy round blown o f f ;  c a n i s t e r  d i s t o r t e d ;  foam l i n i n g  e j e c t e d  

No damage t o  pod o r  dummy round; c a n i s t e r  wa l l s  d i s t o r t e d .  

No damage t o  pod o r  dummy round; c a n i s t e r  wa l l s  d i s t o r t e d .  

No v i s i b l e  damage t o  pod; f r o n t  end of  c a n i s t e r  s l i g h t l y  deformed. 

Front  end of c a n i s t e r  deformed; cover on dummy round blown o f f .  

Can is te r  deformed; 4-inch t e a r  i n  p l a s t i c  cover on dummy T - I  r a d a r  antenna.  

Nose covers  blown o f f  c e l l s  #4 & 9; edge of nose cover on c e l l  111 damaged; 
50% of styrofoam l i n i n g  e j e c t e d ;  s l i g h t  damage t o  dummy T-I antenna.  



APPENDIX I - LBS F i r i n g s  (Continued) 
Date 
F i r e d  

23 May 61 

26 May 61 

2  Jun 61 

16 Jun 61 

7 J u l  61 

14  J u l  61 

21 J u l  61 

22 Sep 61 

C a n i s t e r  
Type 

L t  Wall 

Lt  Wall 

Lt  Wall 

L t  Wall 

L t  Wall 

L t  Wall 

Lt  Wall 

Lt  Wall 

Pod Type 
B-1  Pod 

B - 1  Pod 

B - 1  Pod 

B - 1  Pod 

D-2 Pod 

D-2 Pod 

D-2 Pod 

D-2 Pod 

Resu l t s  

Old-type nose cover on c e l l  #2 blown away; no damage t o  new ( th ick-wal l )  
nose cover on c e l l  #9; no damage t o  dummy a c q u i s i t i o n  r a d a r  antenna.  

Some p a i n t  b l a s t e d  from r e a r  of dummy a c q u i s i t i o n  antenna;  50% of foam l i n i n g  
e j e c t e d ;  cover of c a n i s t e r  on c e l l  #8 buckled outward. 

Front end of f i r i n g  c a n i s t e r  badly damaged and most of foam l i n i n g  l o s t ;  
f r o n t  end of  dummy round c a n i s t e r  wa l l  opened by b l a s t .  

Rear w a l l s  of c a n i s t e r  deformed about 118-inch. 

F i r s t  t e s t  of D-2 ~ o d / ~ ~ - 5 4 6  v e h i c l e .  Lower p a r t  of  t u r r e t  compartment 
dented;  two pod mounting s t u d s  separa ted  from v e h i c l e  because of  weld 
f a i l u r e ;  f i r i n g  c a n i s t e r  foam suppor t  s t r u c t u r e  s p l i t  from f r o n t  t o  r e a r ;  
two dummy c a n i s t e r s  separa ted  from rack; p a i n t  damage t o  exposed s u r f a c e s  
of wooden c a n i s t e r s ;  d r i v e r ,  engine,  and o p e r a t o r  compartments f i l l e d  wi th  
smoke. 

P a i n t  damage t o  r o t a t i n g  p la t fo rm of pod; p a i n t  removed t o  ba re  metal  i n  8  x  
8- inch a r e a  on r e a r  ramp of v e h i c l e ;  crown s t r u c t u r e  of f i r i n g  c a n i s t e r  
deformed inward; p a i n t  damage t o  exposed s u r f a c e s  of a l l  wooden rounds.  

P a i n t  e ros ion  on pod and v e h i c l e ;  f i r i n g  c a n i s t e r  expanded and made con tac t  
wi th  a d j a c e n t  c a n i s t e r  and T-I antenna mount; smoke i n  engine and d r i v e r  
compartments; foam from f i r i n g  c a n i s t e r  caused severe  p a i n t  chipping on 
a c q u i s i t i o n  antenna;  f r o n t  cover on c e l l  #5 s l i g h t l y  loosened by b l a s t .  

P a i n t  e ros ion  on pod and v e h i c l e ;  f i r i n g  c a n i s t e r  deformed 314-inch outward 
on t h r e e  s i d e s ;  l a r g e  t e a r  i n  cover of dummy T-I r e c e i v e r  antenna.  

SOURCE: (1) Convair/Pomona TM-830-11, MAULER LBS Program F i r i n g  Reports  - LBS-1 t h r u  LBS-30. MAULER P r o j  Case 
F i l e s ,  Bx 14-424, RHA. (2) MAULER Actv Rept, WSMR, a tchd t o  L t r ,  CG,  WSMR, t o  ARGMA Comdr, 30 Mar 61, 
sub j :  L t r  of T r a n s m i t t a l .  (3) MAULER Prog Rept, WSMR, a tchd t o  L t r ,  C G ,  WSMR, t o  ARGMA Comdr, 14 J u l  61, 
sub j :  L t r  of T r a n s m i t t a l .  Same F i l e s ,  Bx 13-649. 



,.I I I mechanism; 

Rd 
N r  

1 

I Rear cover.. 

I( 2 127 Oct 611 Same a s  Rd 1 

Date 
F i r e d  

28 S e p 6 1  

1 3 5 D e c 6 1  S a m e a s R d 1  
w/ improved 
foam bonding 
and new f r o n t  

Type C a n i s t e r  

Double-Wall 
aluminum; 
Foam l i n e d ;  
Front  cover 
w/e jec t ion  

APPENDIX I1 

cover e j e c t  ion 
mechanism. 

(e LAUNCH TEST 
MAULER I Type 

4  

Rocket Motor 

0.080- inch 
case;  Low- 
Performance; 
S t e e l  wings; 
Pe rch lo r  a t e  
i g n i t e r  . 

F i r e  Unit  

D-2 Pod 
w/o veh. 

8  J u n  62 Double-Wall 
aluminum 
Foam l i n e d ;  
Rear cover;  
No f r o n t  
cover.  

I 

0.060-inch I D-2 Pod 

S a m e a s R d 1  

Same a s  Rd 1 

case ;  High- w/o veh. 
P e r f ;  Alumi- I 

D-2Pod 
W/XM-546 
v e h i c l e ;  
f u e l  tank 
ha l f  f u l l  
of combat 
gas01 i n e  . 
Same a s  

num wings; 
N i t r a t e  ign- I 
i t e r  w/smoke I 
genera to r .  I 

'EHICLE FIRINGS (U) 

Resu l t s  

S a t i s f a c t o r y  launch and motor performance. Large boost  
d i s p e r s i o n ,  p o t e n t i a l l y  severe  T-I  r a d a r  b l a s t  load .  
Z e r o - l i f t  20 t o  30% g r e a t e r  than p red ic ted ;  base  drag 
nea r  p r e d i c t  ion.  S i g n i f i c a n t  c a n i s t e r  bulging.  Proper 
f r o n t  cover e j e c t i o n ;  r e a r  cover blew o f f  but  f a i l e d  t o  
fragment. B l a s t  burned smal l  ho le  i n  pod v e n t .  

S a t i s f a c t o r y  launch and motor performance. S u b s t a n t i a l  
v i b r a t i o n  nea r  wing f i r s t  bending mode frequency from 
2.6 t o  6 .9  seconds. Z e r o - l i f t  d rag  averaged 20% high.  
S i g n i f i c a n t  c a n i s t e r  bulging and co l l apsed  inner  w a l l .  
S a t i s f a c t o r y  f r o n t  cover e j e c t i o n ;  proper  blowoff and 
f ragmentat ion of  r e a r  cover .  S a t i s f a c t o r y  g a s o l i n e  
s t o r a g e  i n  f u e l  tank.  

S a t i s f a c t o r y  launch and motor performance. Severe wing 
v i b r a t i o n s  from 2.2 t o  7.2 seconds.  Z e r o - l i f t  drag 20% 
g r e a t e r  than p red ic ted .  C a n i s t e r  bulging reduced t o  
s a t i s f a c t o r y  l e v e l .  Proper performance of f r o n t  and 
r e a r  covers .  B l a s t  environment on pod/vehic le  and pe r -  
sonnel s a f e t y  measurements were a s  p r e d i c t e d .  

S a t i s f a c t o r y  launch and motor performance.. Severe  wing 
v i b r a t i o n s  from 1 . 2  t o  4 .4  seconds. Smoke genera to r  
u n s a t i s f a c t o r y .  S i g n i f i c a n t  boost  d i s p e r s i o n .  M i s s i l e  
z e r o - l i f t  drag about 10% above wind tunne l  da ta .  Canis te :  
bulging s a t i s f a c t o r y .  Usable m i s s i l e  a c o u s t i c  d a t a  ob- 
t a i n e d  t o  8  seconds. 

SOURCE: GD/P CR-830-166-001, 24 Aug 62, MAULER LTV Program F i r i n g  Reports .  MAULER P r o j  Case F i l e s ,  Bx 14-424, RHA. 
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SOURCE: GD/P CR-830-168-001, 15  Feb 63, MAULER CTV F i r i n g  T e s t  Program Summary. MAULER P r o j  Case  F i l e s ,  Bx 14-424, 
RHA 
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APPENDIX I11 

Rd 
N r  

1 

2  

3  

4  

5  

6  

D a t e  
F i r e d  

1 5  Dec 61  

28 Feb 62 

21 Jun  62 

17 J u l  62 

23 Aug 62 

12 Oct  62 

Rocket Motor 

I n t e r i m  (LTV) 

Improved 

Improved 

Improved 

GTV-type 

GTV-type 

(e CONTROL TEST VEHICLE FIRINGS (U) 

Summary of  R e s u l t s  

S a t i s f a c t o r y  motor, a i r f r a m e ,  and pr imary  power performance.  Loss of  t e l e m e t r y  a t  
16.06 seconds p reven ted  e v a l u a t i o n  of  s e l f - d e s t r u c t  impact s w i t c h .  Hot gas  con- 
t a m i n a t i o n  caused  t a i l  d e v i a t i o n s .  R o l l  f i l t e r  c i r c u i t  f a i l u r e  caused  r o l l - i n d u c e ,  
s t e e r i n g  changes .  C a n i s t e r  s l i g h t l y  bulged .  Seve re  e r o s i o n  on v e n t  t o p  and f o r -  
ward f l a n g e .  Harness p a r t e d  improper ly  because  of  improper r e p a i r .  

S a t i s f a c t o r y  motor ,  t e l e m e t r y ,  s e l f - d e s t r u c t ,  a i r f r a m e ,  and pr imary  power p e r f o r -  
mance. Hot gas  con tamina t ion  caused  t a i l  d e v i a t i o n s .  No r o l l - i n d u c e d  s t e e r i n g  
changes .  S l i g h t l y  bulged c a n i s t e r .  B l a s t  e r o s i o n  on forward  f l a n g e ;  a b l a t i v e  
c o a t i n g  e roded  ove r  1 5  s q .  i n .  Rear c a n i s t e r  cove r  fragmented improper ly ;  h a r n e s s  
s e p a r a t e d  improper ly .  

S a t i s f a c t o r y  t a i l  c o n t r o l ,  power, a i r f r a m e ,  s e l f - d e s t r u c t ,  and r o c k e t  motor p e r f o r ,  
mance. R o l l  c o n t r o l  and s t e e r i n g  c o n t r o l  system n o t  a c t i v a t e d  (one-shot  r e l a y  n o t  
n o t  f i r e d  a t  l aunch ) .  Te lemet ry  l o s t  a t  31.82 seconds.  S l i g h t  c a n i s t e r  b u l g i n g .  
Rear cove r  fragmented improper ly ;  h a r n e s s  s e p a r a t i o n  improper .  Nose cove r  on c e l l  
#5  p a r t i a l l y  blown o f f .  

T a i l  c o n t r o l  system s a t i s f a c t o r y .  Redesigned s t e e r i n g  c o n t r o l  a c t i v a t i o n  c i r c u i t s  
o p e r a t e d  s a t i s f a c t o r i l y .  Marg ina l ly  s t a b l e  s t e e r i n g  induced r o l l  o s c i l l a t i o n s .  
Te lemet ry  l o s t  f o r  f i r s t  1 . 5  seconds .  S l i g h t  c a n i s t e r  bu lg ing .  E ros ion  on f o r -  
ward f l a n g e .  Forward door of o p e r a t o r ' s  compartment blown open.  Harness  s epa -  
r a t e d  improper ly .  

R o l l  and s t e e r i n g  c o n t r o l  p rope r  t o  1 . 5  seconds .  T a i l  f l u t t e r  damaged t a i l  con-  
t r o l s  and r e s u l t a n t  maneuvers caused  m i s s i l e  breakup a t  "El' s e c t i o n  j o i n t .  Some 
c a n i s t e r  b u l g i n g  and e r o s i o n  on f r o n t  f l a n g e  . Rear cover  fragmented improper ly .  

~ a i l , " % o l l ,  and s t e e r i n g  c o n t r o l  s a t i s f a c t o r y .  Seve re  wing v i b r a t i o n  b u t  no dam- 
age .  F i r i n g  c a n i s t e r  comple te ly  d i s i n t e g r a t e d .  Rear cove r  fragmented improper ly .  



Tes t  
S e r i e s  

CTV-8 
-9 - 10 

RTV - 5 
-6 

GTV-11 
t h r u  

GTV-21 

MAULEY E 
S N 1 & 2  

APPENDIX I V  
@ FEASIBILITY VALIDATION TEST PROGRAM (U) 

7 May 64 - 31 Aug 65 

Test  Equipment and Object ives  

M i s s i l e  Configurat ion Weapon Pod 

Long Airframe with  3-Axis D-2 
Rate Feedback C i r c u i t r y ;  (Breadboard) 
Length - 81.003 inches;  
Weight - 129 pounds 

Shor t  Airframe with  Reac- D-2 
q u i s  i t i o n  C i r c u i t r y ;  (Breadboard) 
Length - 77.314 inches;  
Weight - 118 pounds 

Same a s  CTV rounds wi th  EME'U-1 
Reacquis i t  ion C i r c u i t r y  & 
F 3  Guidance - Spinning 
Dish Seeker Head 

GTV M i s s i l e s  R e t r o f i t t e d  EMFU-1 
wi th  Phased-Array Seeker 
Head 

GTV M i s s i l e s  R e t r o f i t t e d  EMFU-1 
wi th  I R  Seeker (REDEYE - 
M i s s i l e  Guidance Head) 

Object ives  

To determine t h a t  t h e  GTV a i r f rame  with  3-axis gyro 
feedback had adequate r o l l  and s t e e r i n g  s t a b i l i t y  
margin and maneuverabil i ty t o  meet t h e  MAULER per-  
formance goals .  

To determine t h a t  t h e  GTV spinning d i s h  seeker  and 
r e a c q u i s i t  ion c i r c u i t r y  had adequate s e n s i t i v i t y  and 
lock-on speed t o  meet t h e  GTV performance goa l s ,  and 
t o  t e s t  the  a ided t r a c k  and genera l  seeker  performance. 

To determine performance ( including miss d i s tance)  of 
t h e  GTV air f rame,  spinning d i s h  seeker ,  guidance com- 
p u t e r ,  and a u t o p i l o t  a g a i n s t  t a r g e t s  a t  low, medium, 
and high a l t i t u d e s  a t  va r ious  ranges.  

To determine performance of t h e  GTV m i s s i l e  wi th  t h e  
phased-array seeker  head. 

To determine performance of t h e  GTV m i s s i l e  wi th  t h e  
i n f r a r e d  guidance head. 



APPENDIX I V  - F e a s i b i l i t y  Va l ida t ion  Tes t  Program (Cont) 

1 E I Date F i r e d  

CTV -8 7 May 64 

CTV-9 9  J u l  64 

CTV-10 22 J u l  64 

RTV-5 25 Jun 64 

Summarv of Resu l t s  

A l l  t e s t  o b j e c t i v e s  achieved: m i s s i l e  c o r r e c t l y  executed 10 programmed 
s t e p  maneuvers and exh ib i t ed  s a t i s f a c t o r y  r o l l  c o n t r o l  and s t a b i l i t y .  
Motor b l a s t  caused complete d i s i n t e g r a t i o n  of the  c a n i s t e r  and shut-down of 
the  T-I  r adar  t r a n s m i t t e r  dur ing launch. 

No Tes t .  Power d i s t r i b u t i o n  f a i l u r e  occurred 1 . 4  seconds before  launch. 

M i s s i l e  b a t t e r y  f a i l u r e  occurred a t  2.3 seconds a f t e r  launch; no t e s t  the re -  
a f t e r .  Two of n ine  programmed maneuvers proper ly  executed before  t h e  power 
f a i l u r e .  

Performance goal ( i - e . ,  t a r g e t  lock-on wi th in  2  seconds and maintenance of 
lock through i n t e r c e p t )  not  met because of improper a ided t rack ing  gain .  
Lock was achieved a t  1.6 seconds a f t e r  launch but was not  maintained because 
of no i se  on t h e  RF r e a r  channel a ided t r a c k  func t ion .  

Performance goal  achieved wi th  new accelerometer aided t rack ing  system. 
I n i t i a l  lock-on occurred a t  0 .5  second a f t e r  launch. Because of a  r o l l  con- 
t r o l  problem, the  reacqu is  i t  ion c i r c u i t r y  was exercised beyond t h a t  o r i g i n -  
a l l y  intended. Reacquis i t  ion of t a r g e t  was accompl ished f i v e  more times 
a f t e r  i n i t i a l  lock was l o s t  because of antenna c r o s s - p o l a r i z a t i o n .  



APPENDIX N - F e a s i b i l i t y  Val idat ion Test  Program (Cont) 

M s l  N r  

GTV-12 

GTV-11 

GTV-13 

GTV-14 

GTV-15 

GTV-16 

GTV-17 

GTV-18 

GTV-19 

GTV- 20 

GTV-21 

GTV-22 

GTV-3 

GTV-7 

MULEYE 
SN 1 

SN 2 

Date F i red  

24 Nov 64 

10 Dec 64 

17 Dec 64 

4 Feb 65 

19 Feb 65 

25 Feb 65 

15 Mar 65 

5 Apr 65 

20 Apr 65 

22 Apr 65 

25 May 65 

14 Jun 65 

23 Jun 65 

21 J u l  65 

4 Aug 65 

31 Aug 65 

get 
Speed 

(knots) 

400 

335 

300 

332 

468 

48 0 

399 

369 

400 

49 5 

463 

375 

500 

4 50 

Miss 
Distance 

( f e e t )  

17 

3 5 

- - 
0 

23 

18 

-- 
-- 
0 

- - 
-- 

Lock achieved a t  1.13 secs  and maintained through in te rcep t  a t  10.65 secs .  

Lock achieved a t  0.705 sec  and maintained through in te rcep t  a t  8 .65 secs .  

No Test .  Rocket motor nozzle f a i l u r e  a t  0.2 sec.. 

D i rec t  h i t  of t a r g e t  a t  4.1 km a l t i t u d e ;  time t o  in te rcep t  7.63 s e c s .  

Lock achieved a t  0.56 sec  and maintained through in te rcep t  a t  5.75 secs .  
Target a l t i t u d e  a t  time of i n t e r c e p t ,  660 meters. 

Lock achieved a t  1.94 secs  and maintained through in te rcep t  a t  8.92 secs .  
Target a l t i t u d e  a t  t ime of in t e rcep t ,  390 meters.  

No Test .  High pressure  f a i l u r e  of rocket motor case  a t  launch. 

No Test .  Hold r e l a y  f a i l u r e  prevented t a r g e t  lock-on 

Di rec t  h i t  of t a r g e t  a t  2.2 km s l a n t  range; time t o  in te rcep t  3.64 secs .  
I n i t i a l  lock a t  0.35 sec ,  s o l i d  lock a t  0.63 sec ,  and maintained through 
in te rcep t  except f o r  momentary l o s s  a t  2.1 secs .  

No Test .  Miss i l e  s t r u c t u r a l  f a i l u r e  a t  1 . 7  s ecs .  

No Tes t .  Miss i l e  l o s t  lock a t  launch and did  not  reacquire ,  apparent ly  
because high c l u t t e r  l e v e l s  degraded t h e  t a r g e t  doppler s i g n a l  in  the  
m i s s i l e  video. Target was below 100 f e e t  a l t i t u d e .  

Lock achieved a t  0.65 s e c  and maintained through i n t e r c e p t  of t a r g e t  a t  
5 .1  km a l t i t u d e  and 5.25 km s l a n t  range; time t o  in te rcep t  12.1 secs .  

No Test .  Malfunction of phased-array seeker .  

No Tes t .  Lock was achieved l a t e  and guidance was in te rmi t t en t ,  r e s u l t i n g  
i n  a miss d i s t ance  of 1,040 meters.  

D i rec t  h i t  of QF-80 t a r g e t  f l y i n g  an outbound course a t  300 meters a l t i -  
tude and 4 km s l a n t  range. Miss i l e  flew d i r e c t l y  up t h e  t a r g e t  j e t  
engine exhaust tube. 

Di rec t  h i t  and des t ruc t ion  of Q2-C t a r g e t  f l y i n g  an outbound course  a t  
300 meters a l t i t u d e  and 6 km s l a n t  range. 

Target Trajectory:  MR/MA - Medium RangeIMedium A l t i t u d e  LA - Low A l t i t u d e  
HA - High A l t i t u d e  SR - Short  Range 

SOURCE: (1) GD/P Rept CR-820-453-001, 30 J u l  65, subj:  MAULER FVP F i n a l  Rept - 8 Dec 63 t h r u  28 May 65. (2) GD/P Rept 
CR-820-453-002, 31 Aug 65, subj:  MAULER p P  Addendum t o  F i n a l  Rept - 1 Jun 65 t h r u  31 Aug 65. (3) MICOM Rept, 
27 J u l  65, subj:  Eva1 of t h e  MAULER FVP a s  of 1 Jun 65. A l l  i n  RSIC. 
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A n t i a i r c r a f t  
Army A i r  Defense System f o r  t h e  1970's 
A n t i a i r c r a f t  Guided M i s s i l e  
Army B a l l  is t i c  Miss i l e  Agency 
A i r c r a f t  
A s s i s t a n t  Chief of S t a f f  
Act ing 
A c t i v i t y ,  A c t i v i t i e s  
A i r  Defense 
Addendum 
A i r  Defense Execut ive (conference)  
Adminis t ra t ion ,  Adminis t ra t ive  
Army Equipment Development Guide 
Aeronautic , Aeronaut ical  
A i r  Force 
A i r  Force Base 
Agency 
Agreement 
Ad Hoc Mixed Working Group 
Army Launching Area Number 2 (WSMR) 
A 1  t i t u d e  
Army Mate r i e l  Command 
Army Mate r i e l  Command Technical  Commit t e e  Minutes 
A t l a n t i c  M i s s i l e  Range Army F i e l d  O f f i c e  
Analys is 
Annual 
Antenna 
Army Ordnance M i s s i l e  Command 
Advance Product ion Engineering 
Aberdeen Proving Ground 
Appendix 
Approved 
Approval 
Army Regulat ion 
Army A i r  Defense Command 
Army Readiness Date 
Army Rocket and Guided Missile Agency 
Army Research Of f i ce  
Arsenal  
Army S c i e n t i f i c  Advisory Panel  
A s s i s t a n t  Sec re t a ry  of t h e  Army (Research and 

Development) 
A s s  ignment 
Armed Se rv i ce s  Procurement Regulat ion 
A s s i s t a n t ,  Ass i s t ance  
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Army Tank-Automotive Command 
Attach,  Attached 
Author i ty  
Award 

B a t t e r y  Command Pos t  
Board 
Br igad ie r  General 
Birmingham Procurement D i s t r i c t  
Branch 
B a l l i s t i c s  Research Labora tor ies  
B a l l i s t i c s  Research Labora to r i e s ,  Aberdeen Proving 

Ground 
B l a s t  Tes t  Vehicle  
Bureau 
Box 

Captain 
Chemical, B a c t e r i o l o g i c a l ,  & Radio logica l  
Combat 
Current  Data 
Combat Developments Command 
Combat Developments Command A i r  Defense Agency 
Combat Developments Command Combined A r m s  Group 
Canadian Department of Defence Product ion,  

Canadian Commercial Corporat ion 
Combat Development Objec t ives  Guide 
Corps of Engineers 
Congressional  Fac t  Paper 
Commanding General 
Chief 
Chairman 
Change( s )  
C i r c u l a r  
C i v i l  i a n  
Class  
Commodity 
C ommen t 
Chief of Naval Operat ions 
Contain,  Container  
Company 
Commanding Of f i ce r  
Chief of Engineers 
Chief of Ordnance 
Chief of S t a f f  
Colonel 
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Committee 
Command 
Commander 
C ommandant 
Component 
Control  
Cont inenta l  Army Command 
Condit ioning 
Condi t iona l  
Cond it ioner  
Conference 
Con t r ac t ,  Cont rac tor  
Cont inenta l  United S t a t e s  
Coordinat ion 
Corporat ion 
Cost-Plus-Fixed-Fee 
Cost-Plus-Incent ive-Fee 
Capt ive  
Chief of Research and Development 
Chemical Research and Development Labora tor ies  
Chief S igna l  O f f i c e r  
Control  Tes t  Vehicle  
Continuous Wave 
Condit ional  Weapon System Plan  
Calendar Year 

Determinat ion and Findings 
Department of t h e  Army 
Decibel  
Deputy Commanding General,  A 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 Research and Development 
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 and Engineering 
Deputy 
Determinat ion 
Development 
D i spos i t i on  Form 
Design Information B u l l e t i n  
D i r e c t i v e ,  D i r e c t o r ,  D i r e c t o r a t e  
D i s t r i c t  
D i s t r i b u t i o n  
D i v i s  ion 
Del i ve r  , Del ivery  
Demi l i ta r  ized Zone 
Document 
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Department of Defense 
Department of Defense, Nat iona l  Aeronaut ics  and 

Space Adminis t ra t ion  
Department of Defense Research and Engineer ing 
Diamond Ordnance Fuze Labora tor ies  
Designat ion 
Di spos i t i on  

E l e c t r o n i c  Counter-Countermeasures 
Engineering Concept In spec t  ion 
E l e c t r o n i c  Countermeasure 
E l e c t r o n i c s  Command 
Engineering Concept Review 
Ed i to r  
E f f e c t i v e ,  E f f ec t i venes s  
E l e c t r o n i c s  
E l e c t r i c ,  E l e c t r i c a l  
Engineering Model F i r e  Unit  
Engineer 
Engineering 
E n l i s t e d  
Equipment 
Engineer Research and Development Labora tor ies  
E s t a b l i s h ,  Establ ishment  
Evaluat  ion 
Execution 

- F -  

F a c i l  i t y  
Forward Area A l e r t i n g  Radar 
F i e l d  
F l i g h t  
Food Machinery and Chemical Corporat ion 
Frequency Modulated/Continuous Wave 
Footnote  
From 
Fragment, Fragmentation 
F e a s i b i l i t y  Study 
F o r t  
F i r e  Unit  
F e a s i b i l i t y  Va l ida t ion  Program 
Forward, Forwarding 
F i s c a l  Year 

General Dynamics/Pomona 
General 
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Government -Furnished Equipment 
Geodesy I n t e l l i g e n c e  and Mapping Research and 

Development Agency 
Guided M i s s i l e  
General Order 
Government 
Group 
General S t a f f  
Guidance Tes t  Vehicle  

Harry Diamond Laborator i e s  
High Explosive 
He1 i cop te r  
Human Engineering Labora tor ies  
His tory ,  H i s t o r i c a l  
Headquarters 
Hour 
Heavy 

I n t e r n a t i o n a l  Business Machines Corporat ion 
I d e n t i f i c a t i o n ,  Fr iend  o r  Foe 
Implementat ion 
Inc losure  
Indorsement 
I n d u s t r i a l  
Informat ion 
Instrument 
I n s t i t u t e  
I n s t a l l a t i o n  
In te rv iew 
I n f r a r e d  
I n f r a r e d  Acquis i t ion  
I n f r a r e d  MAULER 

- J -  

JCS------- J o i n t  Chiefs  of S t a f f  

Lab(s) ---- Laboratory,  Labora tor ies  
L A ~ D - - - - - -  Los Angeles Ordnance D i s t r i c t  
LAJJD------ Los Angeles Procurement D i s t r i c t  
l b ( s )  ----- Pound( s )  
LBS------- Launch B las t  Simulator 
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L imi t ,  L i m i t a t i o n  
L i a i s o n  
Launch Order Computer 
Log i s  t i c s  
L igh t  
L i eu t enan t  Colonel  
Limited 
L i eu t enan t  General  
L e t t e r  
Launch T e s t  Vehic le  
Lightweight  

Maintenance 
Major 
M a t e r i a l  , M a t e r i e l  
Member 
Membership 
M a t e r i e l  Coord ina t ion  Group 
M i l i t a r y  C h a r a c t e r i s t i c s  
Memorandum 
Memorandum f o r  Record 
Major General  
Manager 
Management 
M i s s i l e  Command 
M i l i t a r y  
Minutes 
Misce l laneous  
M i l l i m e t e r  
Mob i l i t y  Command 
MAULER P r o j e c t  Case F i l e s  
Mi les  pe r  Hour 
Mobile Sur face- to -Ai r  M i s s i l e  Systems 
M i s s  i l e  
Miss ion  
M i s s i l e  System P l an  
Mult isystem T e s t  Equipment 
Meeting 
Motor 
Mun it ions  Command 

Na t i ona l  Aeronaut ics  and Space Adminis t ra t ion  
North A t l a n t i c  T rea ty  Organ i za t i on  
Naval 
No Date  
Number 
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Naval  Ordnance T e s t  S t a t i o n  
No S u b j e c t  
Naval T r a i n i n g  Device  C e n t e r  
New York Procurement  D i s t r i c t  

- 0 -  

O f f i c e  o f  t h e  A s s i s t a n t  S e c r e t a r y  o f  Defense  
O f f i c e ,  Chief  o f  Eng inee r s  
O f f i c e ,  Chief  o f  Ordnance 
O f f i c e ,  Chief  o f  S t a f f  
O f f i c e ,  Chief  o f  Research and Development 
Ordnance Corps T e c h n i c a l  I n s t r u c t i o n  
O f f i c e ,  D i r e c t o r  o f  Defense  Resea rch  & Enginee r ing  
Off i c e  
O f f i c e r  
O p e r a t i o n s  and Maintenance ,  Army 
O p e r a t i o n ,  O p e r a t i o n a l ,  Opera to r  
Ordnance 
Ordnance Corps 
O r g a n i z a t i o n ,  O r g a n i z a t i o n a l  
O f f i c e  o f  t h e  S e c r e t a r y  o f  Defense  
Ordnance Suppor t  Read iness  Da te  
Ordnance S p e c i a l  Weapons-Ammunition Command 
Ordnance Tank-Automot i v e  Command 
Ordnance T e c h n i c a l  Committee 
Ordnance T e c h n i c a l  Committee Minutes  
On-Vehicle Equipment 
On-Vehicle M a t e r i a l  

Procurement and P r o d u c t  ion  
Procurement and P r o d u c t i o n  D i r e c t o r a t e  
P i c a t i n n y  A r s e n a l  
P a r t i c i p a t e ,  P a r t i c i p a t i o n  
Program Change P r o p o s a l  
P e r i o d  
Produc t  ion  
Procurement o f  Equipment and M i s s i l e s ,  Army 
Procurement o f  Equipment and M i s s i l e s ,  Army, i n  

Suppor t  of  Resea rch  and Development 
Performance 
P e r s o n n e l  
Program E v a l u a t i o n  and Review Technique 
P h i l a d e l p h i a  Procurement D i s t r i c t  
P o l  i c y  
P lann ing  
P r o j e c t  Manager 
P r o j e c t  Management Mas te r  P l a n  
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&D - - - - - - - 
&Dl)------ 
&DO- ----- 
RCA------- 
RCS------- 
RDTE------ 
RDTEA- - - - - 
RE-------- 

Reasg----- 
Reasgd---- 
Reasgmt--- 
Recm(n) - - - 
Recov----- 
Reg------- 
Rel------- 
Rep------- 
Rept------ 

Req------- 
Rev------- 
R'f - - - - - - - - 
R'f-IR----- 
RHA------- 
Rkt------- 
ROTCM----- 
Rqrmt----- 
RSA------- 
Rsch------ 
RSIC------ 
Rspv------ 
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P a c i f i c  M i s s i l e  Range Army F i e l d  Of f i ce  
P r o j e c t  Management S t a f f  O f f i c e r  
P o s i t  ion 
Proposed 
Propos a1  
Parachute  
P r e s e n t a t  ion 
Pu l se  Repet it ion Frequency 
Procurement 
P ro fe s so r  
Progress  
Pro j ec  t 
P r e s i d e n t ' s  S c i e n t i f i c  Advisory Committee 

Quartermaster  Corps 
Q u a l i t a t i v e  Ma te r i e l  Requirement 

Research and Development 
Research and Development D i r e c t o r a t e  
Research and Development Operat ions 
Radio Corporat ion of America 
Reports Control  Symbol 
Research, Development, Tes t ,  and Evalua t ion  
Research, Development, Tes t ,  and Evalua t ion ,  Army 
Research and Engineering 
Reas s ign 
Reas s igned 
Reassignment 
Recommend, Recommendat ion 
Recover, Recovery 
Regulat ion 
Release 
Representa t ive  
Report 
Request 
Review 
Radio Frequency 
Radio Frequency - I n t r a r e d  
Records Holding Area 
Rocket 
Reserve O f f i c e r s '  T ra in ing  Corps Manual 
Requirement 
Redstone Arsenal  
Research 
Redstone S c i e n t i f i c  Information Center  
Respect ive,  Respect ively 
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Reacquis i t ion  Tes t  Vehicle  

- S -  

Sec re t a ry  of t h e  Army 
Surface-to-Air M i s s i l e  
Surf ace- to-Air  M i s s i l e ,  Development 
S e l e c t i o n  Board 
Schedule 
Senior  Command Representa t ive  
S p e c i f i c  Development Requirement 
Sec t  ion 
Sec re t a ry  of Defense 
Sec re t a ry  
San Franc isco  Procurement D i s t r i c t  
Supreme Headquarters ,  A l l i e d  Powers, Europe 
S igna l  
S igna l  Corps 
S t .  Louis Procurement D i s t r i c t  
Semiannual 
Spec i a l  Order 
Spec i f  i c  Opera t iona l  Requirement 
Se l f -p rope l l ed  
Spec i a l  
Spec i f  i c a t  ion 
Support 
Summary Sheet 
S t a f f  Sergeant  
S t anda rd i za t i on  
S t a b l e  Reference and P o s i t i o n  
Spec ia l  Tes t  Vehicle  
Subjec t  
Subparagraph 
S ummar y 
Supplement 
Surf ace  
Se rv i ce  
Senior  ARGMA Representa t ive  
System 

- T -  

T a c t i c a l  A i r  Defense System 
The Adjutant  General 
T a c t i c a l  B a l l i s t i c  M i s s i l e  
Table  of D i s t r i b u t i o n  
Technical  Development P l an  
Temporary Duty 
Track Evaluat ion Computer 
Technical  
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USACDCCAG - 
USAECOM- - - 
USAERDA--- 

USAERDL - - - 
USAF------ 

USAMC----- 
USAMICOM- - 
USAOMC - --- 
USARADBD - - 
USARADCOM- 
IJSASMSA- - - 
USASRDL--- 

USATECOM-- 
USAWECOM- - 
USCONARC - - 
USMC------ 
USN------- 
USRO------ 

Tes t  and Evaluat ion Command 
Telephone 
Target  
Tracker - I l luminator  
Technical  Information Report 
Technical  Manual 
Tra in ing  
Technical  Requirements 
Transpor t ,  Transpor ta t ion  
Transfer  
T a c t i c a l  Systems P r o j e c t  Off i c e  
Teletype 
Tracking Tes t  Vehicle  

United Kingdom 
Universa l ,  Univers i ty  
United S t a t e s  
United S t a t e s  Army 
United S t a t e s  Army A i r  Defense School 
United S t a t e s  Army Combat Developments Command 
United S t a t e s  Army Combat Developments Command 

A i r  Defense Agency 
United S t a t e s  Army Combat Developments Command 

Combined Arms Group 
United S t a t e s  Army E lec t ron ic s  Command 
United S t a t e s  Army E lec t ron ic s  Research and 

Development Agency 
United S t a t e s  Army Engineer Research and 

Development Labora tor ies  
United S t a t e s  A i r  Force 
United S t a t e s  Army Mater ie l  Command 
United S t a t e s  Army M i s s i l e  Command 
United S t a t e s  Army Ordnance M i s s i l e  Command 
United S t a t e s  Army A i r  Defense Board 
United S t a t e s  Army A i r  Defense Command 
United S t a t e s  Army Signal  M i s s i l e  Support Agency 
United S t a t e s  Army S igna l  Research and 

Development Laboratory 
United S t a t e s  Army Tes t  and Evaluat ion Command 
United S t a t e s  Army Weapons Command 
United S t a t e s  Cont inenta l  Army Command 
United S t a t e s  Marine Corps 
United S t a t e s  Navy 
United S t a t e s  Mission t o  NATO and European 

Regional Organizat ions 
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Vehicle 
Vice Chief of S ta f f  
Very Important Person 
Volume 

War Department 
Western E l e c t r i c  Company 
Warhead 
Weapon 
White Sands Miss i le  Range 
White Sands Proving Ground 
Weight 

Transmit tal  
Executive Off ice( r )  



BLANK 
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ACQUISITION-S - ee  TARGET ACQUISITION. 

AERODYNAMIC MISSILE-A m i s s i l e  which uses  aerodynamic f o r c e s  t o  
main ta in  i t s  f l i g h t  pa th ,  gene ra l l y  employing propuls ion  
guidance. Also -- s e e  BALLISTIC MISSILE, GUIDED MISSILE. 

AERODYNAMICS-That f i e l d  of dynamics which t r e a t s  of  t h e  motion 
of  a i r  and o t h e r  gaseous f l u i d s  and of t h e  f o r c e s  a c t i n g  on 
s o l i d s  i n  motion r e l a t i v e  t o  such f l u i d s .  

AIDED TRACKING MECHANISM-A device  c o n s i s t i n g  of a  motor and 
v a r i a b l e  d r i v e  which provides  a  means of s e t t i n g  a  d e s i r e d  
t r a c k i n g  r a t e  i n t o  a  d i r e c t o r ,  o r  o t h e r  f i r e  c o n t r o l  
instrument ,  s o  t h a t  t h e  process  of t r ack ing  i s  c a r r i e d  ou t  
au toma t i ca l l y  a t  t h e  s e t  r a t e  u n t i l  it i s  changed manually. 

AIRFRAME-The assembled p r i n c i p a l  s t r u c t u r a l  components, l e s s  
propuls ion  system, c o n t r o l ,  e l e c t r o n i c  equipments, and 
payload of a  m i s s i l e .  

ANTENNA-A device  ( i. e . ,  conductor,  horn, d ipo l e )  f o r  t r a n s m i t t i n g  
o r  r e c e i v i n g  r a d i o  waves, exc lus ive  of t h e  means of con- 
nec t ing  i t s  main p o r t i o n  w i th  t h e  t r a n s m i t t i n g  o r  r ece iv ing  
appara tus .  

ATTENUATION-Decrease i n  i n t e n s i t y  of a  s i g n a l ,  beam o r  wave a s  a  
r e s u l t  of abso rp t ion  of energy and of s c a t t e r i n g  out  of t he  
p a t h  of a  d e t e c t o r ,  but  no t  , including t h e  r educ t ion  due t o  
geometr i c  spreading .  

BALLISTIC MISSILE-Any m i s s i l e  which does n o t  r e l y  upon aerodynamic 
su r f aces  t o  produce l i f t  and consequent ly  fo l lows  a  b a l l i s t i c  
t r a j e c t o r y  when t h r u s t  i s  te rmina ted .  -- See a l s o  AERODYNAMIC 
MISSILE , GUIDED MISSILE. 

BALLISTICS-The sc i ence  o r  a r t  t h a t  d e a l s  w i th  motion, behavior ,  
appearance o r  modi f ica t ion  of m i s s i l e s  o r  o t h e r  v e h i c l e s  
a c t e d  upon by p r o p e l l a n t s ,  wind, g r a v i t y ,  temperature ,  o r  
any o t h e r  modifying substance,  cond i t i on  o r  f o r c e .  

BALLISTIC TRAJECTORY-The t r a j e c t o r y  t r aced  a f t e r  t h e  p ropu l s ive  
f o r c e  i s  terminated and t h e  body i s  ac t ed  upon only by 
g r a v i t y  and aerodynamic drag.  

BAND, FREQUENCY-In communications and e l e c t r o n i c s ,  a  continuous 
range of f requenc ies  extending between two l i m i t i n g  
f r equenc i e s .  

28 5 
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BANDWIDTH-The d i f f e r e n c e  i n  f requencies  between t h e  lowest and 
h ighes t  frequency parameters of a c i r c u i t ,  such a s  tuned 
c i r c u i t  , modulated r a d i o  s i g n a l ,  servo-mechanism, o r  r a d i o  
s t a t i o n  channel assignment. 

CLUTTER, RADAR-Visual evidence on the  r ada r  i n d i c a t o r  sc reen  of 
s e a  r e t u r n ,  o r  ground r e t u r n ,  which i f  no t  of p a r t i c u l a r  
i n t e r e s t ,  tends t o  obscure t h e  t a r g e t  i nd ica t ion .  See a l s o  
FIXED ECHO, SUBCLUTTER VISIBILITY. 

CONTROL, PROPORTIONAL-Control i n  which t h e  a c t i o n  t o  c o r r e c t  an 
e r r o r  is made p ropor t iona l  t o  t h a t  e r r o r .  

CONTROL SYSTEM (MISSILE)-A system t h a t  s e rves  t o  maintain 
a t t i t u d e  s t a b i l i t y  and t o  c o r r e c t  d e f l e c t i o n s .  See a l s o  
GUIDANCE SYSTEM (MISSILE) . 

COUNTERMEASURES-That form of m i l i t a r y  sc i ence  which, by t h e  
employment of devices  and/or  techniques,  has a s  it o b j e c t i v e  
t h e  impairment of t h e  ope ra t iona l  e f f e c t i v e n e s s  of enemy 
a c t i v i t y .  See a l s o  ELECTRONIC COUNTERMEASURES. 

DAMPING-The e f f e c t  of f r i c t i o n  o r  i t s  equiva len t  i n  reducing 
o s c i l l a t i o n  of a system. 

DISH, RADAR-The pa rabo l i c  r e f l e c t o r  which i s  p a r t  of c e r t a i n  
r ada r  antennas.  

DOPPLER EFFECT-The apparent  change i n  frequency of  a sound o r  
r a d i o  wave reaching  an observer  o r  a r a d i o  r e c e i v e r ,  caused 
by a change i n  d i s t a n c e  o r  range between t h e  source and t h e  
observer  o r  t h e  r e c e i v e r  during t h e  i n t e r v a l  of r ecep t ion .  

DRAG-That component of t h e  t o t a l  a i r  f o r c e s  on a body, i n  excess 
of t h e  f o r c e s  owing t o  s t a t i c  p re s su re  of t h e  atmosphere, and 
p a r a l l e l  t o  t h e  r e l a t i v e  gas s t ream but  opposing t h e  d i r e c -  
t i o n  of motion. 

ELECTRONIC COUNTER-COUNTERMEASURES -That major subdiv is ion  of 
e l e c t r o n i c  warfare  involving a c t i o n s  taken t o  i n su re  our  own 
e f f e c t i v e  use  of e lec t romagnet ic  r a d i a t i o n s  d e s p i t e  t h e  
enemy's use of countermeasures. 

ELECTRONIC COUNTERMEASURES-That major subdiv is ion  of e l e c t r o n i c  
warfare  involving a c t i o n s  taken t o  prevent  o r  reduce t h e  
e f f e c t i v e n e s s  of enemy equipment and t a c t i c s  employing o r  
a f f e c t e d  by e lec t romagnet ic  r a d i a t i o n s  and t o  e x p l o i t  t h e  
enemy's use  of such r a d i a t i o n s .  
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FIXED ECHO-A r ada r  echo t h a t  i s  caused by r e f l e c t i o n  from a  f ixed  
ob jec t  such a s  a  t e r r a i n  form o r  bu i ld ing  v i s i b l e  t o  t he  
r ada r  s e t .  See a l s o  CLUTTER, RADAR; SUBCLUTTER VISIBILITY. -- 

GUIDANCE-The e n t i r e  process  by which t a r g e t  i n t e l l i g e n c e  informa- 
t i o n  received by a  guided m i s s i l e  i s  used t o  e f f e c t  proper 
f l i g h t  con t ro l  t o  cause t imely d i r e c t i o n  changes f o r  e f f e c t i v e  
i n t e r c e p t  ion.  

GUIDANCE, HOMING-A system i n  which a  m i s s i l e  s t e e r s  toward a  
t a r g e t  by means of r a d i a t i o n  which the  m i s s i l e  rece ives  from 
the  t a r g e t ,  e i t h e r  by r e f l e c t i o n  ( r ada r  o r  v i s i b l e  l i g h t )  o r  
by emission from the  t a r g e t  ( i n f r a r e d  o r  acous t i c  energy) .  

GUIDANCE, HOMING, ACTIVE-A form of guidance wherein both the  
source f o r  i l l umina t ing  t h e  t a r g e t  and t h e  r ece ive r  a r e  
c a r r i e d  wi th in  t h e  m i s s i l e .  

GUIDANCE, HOMING, PASSIVE-A system of homing guidance wherein the  
r ece ive r  i n  t he  m i s s i l e  uses n a t u r a l  r a d i a t i o n s  from t h e  
t a r g e t .  

GUIDANCE, HOMING, SEMIACTIVE-A system wherein the  r ece ive r  i n  t he  
m i s s i l e  uses  r a d i a t i o n s  from the  t a r g e t  which has been 
i l luminated  from a  source o the r  than i n  t h e  m i s s i l e .  

GUIDANCE SYSTEM (MISSILE)-A system which eva lua t e s  f l i g h t  i n fo r -  
mation, c o r r e l a t e s  it wi th  t a r g e t  d a t a ,  determines t h e  des i r ed  
f l i g h t  pa th  of t he  m i s s i l e ,  and communicates t he  necessary 
commands t o  t h e  m i s s i l e  f l i g h t  c o n t r o l  system. See a l s o  -- 
CONTROL SYSTEM (MISSILE) . 

GUIDED MISSILE-An unmanned v e h i c l e  moving above t h e  su r f ace  of 
t h e  e a r t h ,  whose t r a j e c t o r y  o r  f l i g h t  pa th  i s  capable of 
being a l t e r e d  by an e x t e r n a l  o r  i n t e r n a l  mechanism. See a l s o  
AERODYNAMIC MISSILE, BALLISTIC MISSILE. 

IDENTIFICATION, FRIEND OR FOE ( IFF) -A sys  tem us ing radar  t r a n s -  
mission t o  which equipment c a r r i e d  by f r i e n d l y  fo rces  auto-  
ma t i ca l ly  responds, f o r  example by emi t t ing  pu l se s ,  thereby 
d i s t i n g u i s h i n g  themselves from enemy fo rces .  It i s  t he  
primary method of determining t h e  f r i e n d l y  o r  unf r iendly  
cha rac t e r  of a i r c r a f t  and sh ips  by o the r  a i r c r a f t  o r  sh ips  
and by ground forces  employing r ada r  d e t e c t i o n  equipment and 
a s soc i a t ed  IFF u n i t s .  
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ILLUMINATOR RADAR-An i n t e g r a l  p a r t  of a  guided m i s s i l e  weapon 
system used t o  t r a c k  and i l l umina t e  t h e  t a r g e t .  The i l l umi -  
na t ing  energy is  r e f l e c t e d  by t h e  t a r g e t ,  de t ec t ed  by the  
m i s s i l e ,  and used by t h e  m i s s i l e  i n  homing on t h e  t a r g e t .  
I n  ACTIVE HOMING GUIDANCE system, t h e  i l l umina to r  r ada r  is  
on board t h e  m i s s i l e ,  whereas i n  t h e  SEMIACTNE HOMING system 
t h i s  r ada r  may be aboard a sh ip ,  an a i r c r a f t ,  o r  on l and .  

KILL PROBABILITY-A measure of t h e  p r o b a b i l i t y  of de s t roy ing  a  
t a r g e t .  -- Also s e e  SINGLE SHOT HIT PROBABILITY; SINGLE SHOT 
KILL PROBABILITY. 

LOBE-One of t h e  three-dimensional  po r t i ons  of t h e  r a d i a t i o n  
p a t t e r n  of  a  d i r e c t i o n a l  antenna.  

MACH NUMBER-The r a t i o  of t h e  v e l o c i t y  of a  body t o  t h a t  of sound 
i n  t h e  surrounding medium. 

PITCH-An angular  displacement  about an a x i s  p a r a l l e l  t o  t h e  
l a t e r a l  a x i s  of an a i r f r ame .  

PLAN POSITION INDICATOR-Radar o s c i l l o s c o p e  on which t h e  sweep is  
a  r a d i u s  of t h e  tube  f a c e  and moves through 360 degrees ,  
g iv ing  a p lan  view o r  map-like r e p r e s e n t a t i o n  of t h e  a r e a  
scanned by t h e  r ada r  beam. Azimuth i s  given by t h e  d i r e c t i o n  
of t h e  r a d i a l  sweep l i n e ,  and range by d i s t a n c e  of t h e  s i g n a l  
from t h e  c e n t e r  of t h e  sc reen .  

PULSE-A s i n g l e  d i s tu rbance  of  d e f i n i t e  amplitude and time length ,  
propagated a s  a  wave o r  e l e c t r i c  c u r r e n t .  

RADAR-Radio d e t e c t i o n  and ranging equipment t h a t  determines t h e  
d i s t a n c e  and u s u a l l y  t h e  d i r e c t i o n  of o b j e c t s  by t ransmiss ion  
and r e t u r n  of e lec t romagnet ic  energy. 

RADAR CLUTTER-= CLUTTER, RADAR. 

RADAR DISCRIMINATION-The a b i l i t y  t o  d i s t i n g u i s h  s e p a r a t e l y  on a  
r a d a r  scope s e v e r a l  o b j e c t s  which a r e  i n  c l o s e  proximity t o  
each o t h e r .  

RADAR DISH-See - DISH, RADAR. 

ROLL-An angular  displacement  about an a x i s  p a r a l l e l  t o  t h e  
l o n g i t u d i n a l  a x i s  of an a i r f rame.  
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SEEKER, TARGET-A rece iv ing  device  on a  m i s s i l e  t h a t  r ece ives  
s i g n a l s  emi t ted  from o r  r e f l e c t e d  o f f  t h e  t a r g e t  t h a t  i s  used 
i n  guiding on t h e  t a r g e t .  

SINGLE SHOT HIT PROBABILITY-Probability t h a t  a  s i n g l e  p r o j e c t i l e  
f i r e d  a g a i n s t  a  t a r g e t  w i l l  h i t  t h a t  t a r g e t  under a  given s e t  
of cond i t i ons ,  r e g a r d l e s s  of whether o r  no t  t h e  t a r g e t  is  
defea ted  o r  destroyed by t h e  s i n g l e  h i t .  

SINGLE SHOT KILL PROBABILITY-The p r o b a b i l i t y  t h a t  a  s i n g l e  
p r o j e c t i l e  f i r e d  a t  a  t a r g e t  w i l l  d e s t roy  o r  e f f e c t i v e l y  
d i s a b l e  t h a t  t a r g e t .  Also s ee  KILL PROBABILITY. -- 

SUBCLUTTER VISIBILITY (RADAR)-The a b i l i t y  t o  d e t e c t  moving t a r g e t s  
submerged i n  a  background of echoes from t e r r a i n  o r  o t h e r  
r e f l e c t i n g  o b j e c t s .  -- Also s e e  CLUTTER, RADAR; FIXED ECHO. 

TARGET ACQUISITION-The d e t e c t i o n ,  i d e n t i f i c a t i o n ,  and l o c a t i o n  of 
a  t a r g e t  i n  s u f f i c i e n t  d e t a i l  t o  permit  t h e  e f f e c t i v e  employ- 
ment of weapons. Also, t he  process  of p o s i t i o n i n g  t h e  
t r a c k i n g  appara tus  of a  weapon system so  t h a t  a  des igna ted  
t a r g e t  is t r acked .  

TARGET ANALYSIS -An examination of p o t e n t i a l  t a r g e t s  t o  determine 
m i l i t a r y  importance, p r i o r i t y  of a t t a c k ,  and weapons r equ i r ed  
t o  o b t a i n  a  des i r ed  l e v e l  of damage o r  c a s u a l t i e s .  

TARGET DISCRIMINATION-The a b i l i t y  of a  guidance system t o  lock  
onto and subsequent ly  home on any one t a r g e t  when mul t i p l e  
t a r g e t s  a r e  p r e s e n t .  

TARGET TRACKING RADAR-A p r e c i s i o n  t r a c k i n g  r ada r  which is  an 
i n t e g r a l  p a r t  of a  weapon system and is  used t o  t r a c k  the  
t a r g e t .  This  r ada r  s e rves  t o  i l l umina t e  t h e  t a r g e t  i n  a  
m i s s i l e  system which uses  SEMIACTIVE HOMING GUIDANCE. 

TELEMETERING SYSTEM-The complete measuring, t r a n s m i t t i n g ,  and 
r ece iv ing  appara tus  f o r  remotely i n d i c a t i n g ,  record ing ,  and/ 
o r  i n t e g r a t i n g  informat ion. 

THEODOLITE-An o p t i c a l  instrument f o r  measuring ho r i zon ta l  and 
v e r t i c a l  angles  w i th  p r e c i s  ion.  

TRACKING RADAR-See TARGET TRACKING RADAR. - 
YAW-An angular  displacement about an a x i s  para1  l e l  t o  t h e  "normal" 

a x i s  of an a i r c r a f t .  
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