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(U) PREFACE 

(U) T h i s  h i s t o r i c a l  monograph t r a c e s  t h e  e v o l u t i o n  of t h e  Bas ic  

(M31) Honest John Rocket System from i t s  i n c e p t i o n  i n  t h e  Korean c r i s i s  

of 1950 t o  e a r l y  1964. It i s  one of t h e  monographs i n  t h e  M i s s i l e  

Command s e r i e s  and t h e  f i r s t  of two volumes t o  be pub l i shed  on t h e  

Honest John f ami ly  under AMC P r o j e c t  7M. The second volume w i l l  cover  

t h e  h i s t o r y  of t h e  Improved (M50) Honest John System (1955 - 1964) .  

(U) The M31 Honest John Rocket System i s sued  t o  Army F i e l d  A r t i l -  

l e r y  u n i t s  i n  e a r l y  1954 had t h e  s i g n a l  d i s t i n c t i o n  of be ing  t h e  f i r s t  

U .  S .  t a c t i c a l  n u c l e a r  weapon. Top m i l i t a r y  p l a n n e r s  had recognized  

t h e  v a l u e  of such a  weapon f o r  b a t t l e f i e l d  u se  a s  e a r l y  a s  May 1946, 

but  s e r i o u s  developmental  e f f o r t  d i d  n o t  m a t e r i a l i z e  u n t i l  t h e  e a r l y  

1950 ' s .  Aside from some r e s e a r c h  t e s t  v e h i c l e s  such a s  t h e  V-2, t h e  

Viking,  and t h e  Hermes, no l a r g e - c a l i b e r  r o c k e t s  were made i n  t h e  . 

United S t a t e s  b e f o r e  1950. Up t o  t h a t  t ime ,  American i n t e r e s t  i n  

r o c k e t s  seemed t o  be s p l i t  between an  academic c u r i o s i t y  i n  how t h e  

Germans had done what t hey  d i d  and a  d e s i r e  t o  l e a r n  more about  t h e  
1 

upper atmosphere.  I n  s h o r t ,  t h e  Uni ted  S t a t e s  o f f i c i a l l y  adhered t o  

a  convent iona l  e v o l u t i o n a r y  approach t o  t h e  development of new weapons, 

b l i n d  t o  t h e  f a c t  t h a t  an  e r a  of r e v o l u t i o n  i n  technology had a l r e a d y  

s t a r t e d .  

(U) To provide  e s s e n t i a l  background on t h e  c r a s h  development of 

t h e  Honest John,  t h e  f i r s t  chap te r  of t h i s  s t udy  inc ludes  a  r a t h e r  de-  

t a i l e d  a n a l y s i s  of t h e  p o l i t i c a l  c l i m a t e  and m i l i t a r y  d o c t r i n e  t h a t  

shaped t h e  n a t i o n a l  de fense  p o l i c i e s  and programs du r ing  t h e  c r u c i a l  

postwar y e a r s .  The second chap te r  d e s c r i b e s  t h e  r e v i s e d  Army p l a n  f o r  

t op  p r i o r i t y  development of modern ground combat equipment,  i nc lud ing  

'For a  comprehensive account  of Army r o c k e t  development du r ing  t h e  
pre-1950 p e r i o d ,  s e e  James W .  Bragg, "Development of t h e  Corpora l :  The 
Embryo of t h e  Army M i s s i l e  Program," ( 2  v o l s . ,  ABMA, A p r i l  1961) ,  I ,  
1 - 126. 



t a c t i c a l  nuclear  weapons, and t r a c e s  the  evolut ion  of t h e  Honest John 

prototype through a s e r i e s  of successful  f e a s i b i l i t y  demonstration 

f i r i n g s  which culminated i n  t h e  establishment of a  c rash  development 

program. The ensuing chapters  dea l  wi th  the  implementation of the  

acce le ra ted  program and the  development, evaluat ion ,  production,  and 

deployment of t h e  f i n a l  t a c t i c a l  system. The study ends wi th  an 

a p p r a i s a l  of the  o v e r a l l  weapon system and i t s  expected l i f e - s p a n  as  a  

member of t h e  Army's family of opera t iona l  weapons. 

(U) An o v e r a l l  c o s t  summary f o r  the  Basic and Improved Weapon 

Systems w i l l  be included i n  the  h i s t o r y  of t h e  l a t t e r ,  together  wi th  

consolidated summaries of c e r t a i n  f i e l d  support a c t i v i t i e s  which could 

not  be r e a d i l y  separa ted  by system without r e p e t i t i o n .  

(U) Unless otherwise noted,  the  footnotes  a r e  u n c l a s s i f i e d  and 

the  documents c i t e d  a s  sources a r e  located  i n  H i s t o r i c a l  Divis ion  f i l e s ,  

AMICOM . 

1 Apr i l  1964 Mary T. Cagle 
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CHAPTER I 

PROLOGUE 

(U) The Honest  John r o c k e t  and t h e  i m p r e s s i v e  a r r a y  of o t h e r  r o c k e t s  

and m i s s i l e s  t h a t  now g r a c e  t h e  American a r s e n a l  of o p e r a t i o n a l  weapons 

a r e  t h e  p r o d u c t  o f  a  m u l t i m i l l i o n  d o l l a r  r e s e a r c h  e f f o r t  s t r e t c h i n g  back 

o v e r  two d e c a d e s .  B a s i c  r e s e a r c h  i n  long- range  r o c k e t s  and gu ided  m i s -  

s i l e s  began w e l l  b e f o r e  t h e  end o f  World War 1 1 ;  however,  w i t h  t h e  dawn 

of  t h e  Atomic Age i n  1945, r o c k e t  r e s e a r c h  took  a back s e a t  i n  t h e  

n a t i o n a l  d e f e n s e  budget  and remained a  m i n o r ,  a l m o s t  o b s c u r e  i t e m  

th roughout  t h e  f i r s t  5  postwar  y e a r s .  It took  t h e  s e a r i n g  t h r e a t  of a  

t h i r d  world  war i n  1950 t o  r e v e r s e  t h i s  t r e n d ;  b u t  even  w i t h  a  s u b s t a n -  

t i a l  budget  i n c r e a s e  f o r  c r a s h  development programs,  t h e  f i r s t  t a c t i c a l  

m i s s i l e s  were  n o t  r e a d y  f o r  f i e l d  u s e  u n t i l  a f t e r  t h e  Korean War ended.  

(U) Among t h e s e  sys tems  was t h e  Honest  John r o c k e t ,  t h e  f i r s t  

a tomic  weapon c a r r i e r  o f  i t s  t y p e  t o  be i s s u e d  t o  ground combat f o r c e s .  

P r e l i m i n a r y  d e s i g n  work on t h e  Honest  John  began i n  t h e  f a l l  of  1950; 

but  f u l l - s c a l e  development o f  t h e  i n t e r i m  emergency weapon d i d  n o t  b e g i n  

u n t i l  August  1951. The f i r s t  t a c t i c a l  sys tem was r e a d y  f o r  t r o o p  i s s u e  

e a r l y  i n  1954. The f a c t  t h a t  t h e  Ordnance Corps deve loped  t h e  Honest 

John, u s i n g  e s s e n t i a l l y  o f f - t h e - s h e l f  ha rdware ,  i n  a  r e c o r d  t i m e  of  

s l i g h t l y  more t h a n  2 y e a r s  c l e a r l y  i n d i c a t e s  t h a t  t h e  weapon c o u l d  have 

been made a v a i l a b l e  s e v e r a l  y e a r s  e a r l i e r .  ,To p l a c e  t h e  emergency 

development of t h e  Honest John sys tem i n  p roper  f o c u s  and t o  answer t h e  

obv ious  q u e s t i o n  o f  why t h e  program was d e l a y e d ,  i t  i s  n e c e s s a r y  t o  

rev iew t h e  p o l i t i c a l  and m i l i t a r y  c l i m a t e  t h a t  shaped t h e  n a t i o n a l  

d e f e n s e  program d u r i n g  t h e  postwar  p e r i o d .  

(U) A New S t r a t e g i c  Creed 

(U) Nuclear  weapons began t o  e x e r t  a n  i m p o r t a n t  i n f l u e n c e  on U .  S. 

m i l i t a r y  p o l i c y  immediate ly  f o l l o w i n g  World War 1 1 ,  a l t h o u g h  t h e i r  

c a p a b i l i t i e s ,  l i m i t a t i o n s ,  and p o l i t i c a l  i m p l i c a t i o n s  were o n l y  vague ly  

u n d e r s t o o d .  The t e r r o r  and d e s t r u c t i o n  wrought by t h e  two a t o m i c  bombs 

dropped on J a p a n e s e  c i t i e s  i n  August 1945 had l e f t  a n  i n d e l i b l e  



i m p r e s s i o n  on t h e  whole w o r l d .  The most s e c r e t  and t h e  most d a r i n g  

e n t e r p r i s e  of World War I1 had g i v e n  t h e  Uni ted  S t a t e s  a weapon of  

u n p a r a l l e l e d  power t h a t  would n o t  o n l y  r e v o l u t i o n i z e  war b u t  c o u l d  a l t e r  

t h e  c c u r s e  of h i s t o r y  and c i v i l i z a t i z n .  M i l i t a r y  s t r a t e g i s t s  were  q u i c k  

t o  conc lude  t h a t  t h e  a i r - d e l i v e r e d  a tomic  bomb r e p r e s e n t e d  t h e  u l t i m a t e  

weapon which would permi t  t h e  k i t e d  S t a t e s  t o  p o l i c e  t h e  wor ld  and keep  

t h e  peace  th rough  t h e  t h r e a t  of i t s  u s e .  Thus ,  i n  1945 t h e r e  emerged a  

new s t r a t e g i c  c r e e d ,  l a t e r  t 9  be known as mass ive  r e t a l i a t i o n .  1 

(3) C ~ r v i x e d  t h a t  t h e  power c f  t h e  atom h e l d  t h e  key  t o  t h e  

s e c u r i t y  o f  America and o f  t h e  f r e e  w o r l d ,  P r e s i d e n t  Truman f i r m l y  

committed h i m s e l f  t o  t h e  p r o p o s i t i m  t h a t ,  a s  long as i n t e r n a t i o n a l  

agreement  f c r  c s n t r s l  of a tomic  e c e r g y  cou ld  n o t  be  r e a c h e d ,  t h e  Uni ted  

S t a t e s  had t o  s t a y  ahead of any p o s s i b l e  c o m p e t i t o r .  "It was my 

b e l i e f , "  h e  l a t e r  w r o t e ,  " t h a t ,  a s  long a s  we had t h e  l e a d  i n  a t o m i c  

deve lopments ,  t h a t  g r e a t  f o r c e  would h e l p  us  keep  t h e  peace .  1 1 2  The 

c o r o l l a r y  of t h i s  b e l i e f  was t h e  c o a v i c t i o n  t h a t  t h e  f o o t  s o l d i e r  and 

c o n v e n t i o n a l  m i l i t a r y  weapons would have l i t t l e  o r  no v a l u e  i n  wars  o f  

t h e  Atomic Age. 
3  

(U) Amid t h e  f e a r  and c c r f u s i o n  t h a t  c h a r a c t e r i z e d  t h e s e  e a r l y  

y e a r s  o f  t h e  Atcmic Age, i t  v a s  ~ n l y  n a t u r a l  f o r  t h e  Uni ted  S t a t e s  t o  

r e l y  on a i r - a t o m i c  power a s  Cts f i r s t  l i n e  of d e f e n s e .  But t h e  atom 

bomb, 2c macte r  hgw power fu l ,  by no means e l i m i n a t e d  t h e  need f o r  

c o n v e n t i o r a l  f c r c e s ,  

(uQ The S t i l w e l l  Board Repor t  

(U) As a  r e s z i t  of  e x p e r i e n c e  ga ined  i n  World War 11 and t h e  

a s t o u n d i n g  r e v o l u t i o n  i n  weapoc t e c h n o l o g y ,  t h e  t a c t i c a l  o r g a n i z a t i o n  

and equipment needs  o f  g r c u r d  ccmbat f o r c e s  underwent a  number o f  

 axwe we?? D. T a y l o r ,  K n c e r t a i r ~  Trumpet (New York, 1960) , pp. 4 ,  
12.  

' 3a r ry  5 .  T r ~ m a r ,  Hemoira ( 2  v a l s . ,  Garden C i t y ,  1955 - 5 6 ) ,  11, 
306.  

3  - L a y l c r ,  9. ci+., p .  12 .  



changes,  most of them r e f l e c t i n g  a  t r end  toward g r e a t e r  emphasis on 

f i r e  power and m o b i l i t y .  It was w i t h  t h e s e  changes i n  mind t h a t  t h e  

War Department Equipment ( S t i l w e l l )  Board convened e a r l y  i n  1946 t o  

formula te  a  new p o l i c y  f o r  equipping  t h e  postwar Army. 

(U) A t  the  c l o s e  of t h e  war ,  s c i e n t i s t s  were on t h e  ve rge  of many 

new d i s c o v e r i e s  and improvements i n  p r a c t i c a l l y  a l l  f i e l d s  of m i l i t a r y  

equipment. To a s s u r e  c o n t i n u a t i o n  of t h i s  e f f o r t  w i t h  proper  emphasis,  

t he  S t i l w e l l  Board recornended t h e  adopt ion  of a  procedure whereby 

s c i e n t i f i c  r e s e a r c h  would be accorded a  major r o l e  i n  t h e  postwar 

defense  s t r u c t u r e .  The War Department Chief of S t a f f  approved P a r t  A 

of the  b o a r d ' s  r e p o r t  a s  a  "po l i cy  document" on 29 May 1946. A t  t he  

same t ime,  he des igna ted  the  D i r e c t o r  of Research and Development, War 

Department General  S t a f f ,  a s  t h e  implementing a u t h o r i t y  f o r  P a r t  B, 

which conta ined  a  d e s c r i p t i o n  of t h e  p r i n c i p a l  i t ems  of equipment t o  

be deve loped. 
4 

/ (U) Even under i d e a l  c o n d i t i o n s ,  m i l i t a r y  l e a d e r s  r e a l i z e d  t h a t  a  

long time would be r equ i r ed  from t h e  concept ion of t h e  need f o r  a  p i ece  

of equipment t o  i t s  development, t e s t ,  p r ~ d u c t i o n ,  and d e l i v e r y  t o  t h e  

b a t t l e f i e l d .  The l i m i t a t i o n s  t h a t  were s u r e  t o  be imposed on funds 

du r ing  t h e  postwar pe r iod ,  coupled wi th  t h e  sho r t age  of r e s e a r c h  t a l e n t ,  

d i c t a t e d  the  most c a r e f u l  s e i e c t i o n . o f  i tems f o r  development. I n  

g e n e r a l ,  t he  program would fo  l low two p a r a l l e l  courses :  v igorous  

r e s e a r c h  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 i m  measure. 

I n i t i a l l y ,  t h e  bulk of funds a l l o t t e d  f o r  rocke t s  and guided m i s s i l e s  

would be appor t ioned  t o  b a s i c  r e s e a r c h ,  
5 

(U) I n  the  l i g h t  of subsequent  deveiopments, two of t he  b o a r d ' s  16 

recommendations s t and  out  a s  p a r t i c u l a r l y  s i g n i f i c a ~ t .  The board 

dec l a red :  

4 ~ a r  Dept Equipment ( S t i l w e l l )  Board Report ,  29 May 46, pp. i ,  3 .  
Redstone S c i e n t i f i c  Information Center (RSIC) 

5 ~ b i d . ,  pp. 4 ,  47, 49. 



That t h e  measures necessary  t o  a s s u r e  t h e  cont inuous a v a i l a b i l i t y  
and development of more poten t  o r  improved atomic weapons and s u i t a b l e  
c a r r i e r s  thereof  and the  development of  de fens ive  measures a g a i n s t  
atomic weapons be accorded p r i o r i t y  over a l l  o t h e r  Na t iona l  Defense 
p r o j e c t s .  

That a  s t r i k i n g  f o r c e  of combined Arms be organized ,  equipped w i t h  
the  most modern weapons, and t r a i n e d  i n  a l l  phases of land ,  a i r b o r n e ,  
and amphibious o p e r a t i o n s ,  w i t h  t h e  o b j e c t i  e  t h a t  i t  be i n s t a n t l y  
a v a i l a b l e  t o  meet any m i l i t a r y  cont ingency.  x 
Taken a t  i t s  f a c e  v a l u e ,  t he  phrase ,  "atomic weapons and s u i t a b l e  

c a r r i e r s  t he reo f "  might be i n t e r p r e t e d  t o  i nc lude  both  s t r a t e g i c  a i r -  

c r a f t  c a r r y i n g  atomic bombs and t a c t i c a l  weapons such a s  r o c k e t s  and 

. guided m i s s i l e s .  But such was n o t  t h e  ca se .  The board concluded t h a t  

t h e  atomic exp los ive  was no t  adap tab le  f o r  use i n  a r t i l l e r y  weapons, 

such a s  cannon, but  "upon p e r f e c t i o n  of r o c k e t s  and guided m i s s i l e s ,  

may be used i n  a  warhead . I '  With r o c k e t s  and m i s s i l e s  y e t  i n  t h e  e a r l y  

r e s e a r c h  s t a g e ,  t h e  achievement of o p e r a t i o n a l  atomic weapons f o r  

b a t t l e f i e l d  use  n e c e s s a r i l y  f e l l  i n  t he  realm of t h e  d i s t a n t  and some- 

what hazy f u t u r e .  Meanwhile, t h e  exp los ive  would be " c a r r i e d  by a n  

a i r c r a f t  a s  a  bomb" and used p r i n c i p a l l y  "aga ins t  remunerat ive t a r g e t s  

such a s  c i t i e s ,  v i t a l  i n d u s t r i a l  a r e a s ,  p o r t s ,  nava l  c o n c e n t r a t i o n s ,  

and bases .  I 1 7  

(U) P r i o r i t y  development of "more poten t"  atom bombs, of j e t -  

p ropel led  s t r a t e g i c  a i r c r a f t ,  and of countermeasures a g a i n s t  s u r p r i s e  

a t t a c k  thus  emerged a s  t he  keys tone  of t h e  n a t i o n a l  defense  p o l i c y .  

The board r epor t ed :  

. . . The b e s t  defense  appears  t o  be t o  coqvince t h e  e n t i r e  popu la t ion  
of enemy c o u n t r i e s  t h a t  t h i s  count ry  i s  prepared t o  r e t a l i a t e  immedi- 
a t e l y  on any aggressor,  and w i l l  answer any unprovoked a t t a c k  by whole- 
s a l e  d e v a s t a t i o n  produced by atomic bombs, b i o l o g i c a l  agen t s  and l e t h a l  
gases  of g r e a t  i n t e n s i t y .  8 

6 - ,  19i.d.: p.  8 .  (Underl ine i n d i c a t e s  i t a l i c s  used i n  r e p o r t  t o  
denote mod i f i ca t ions  of t h e  o r i g i n a l  S t i l w e l l  Board Report . )  



~ h o u g h  not  made e x p l i c i t - a n d ,  indeed ,  no t  even recognized a s  such a t  

t h a t  t ime- th i s ,  i n  e s sence ,  was the  nuc lea r  d e t e r r e n t  o r  massive 

r e t a l i a t i o n  po l i cy  t h a t  was t o  r u l e  t h e  n a t i o n a l  defense  e f f o r t  f o r  

yea r s  t o  come. 

(U) I f  t h e  S t i l w e l l  Board obvious ly  favored a  s t r o n g ,  n u c l e a r  a i r  

power a s  t h e  f i r s t  l i n e  of de fense ,  i t  a l s o  recognized t h e  n e c e s s i t y  f o r  

main ta in ing  a n  immediately a v a i l a b l e  ground combat f o r c e .  Regardless  

of t h e  damage t h a t  might be done by r e t a l i a t o r y  means, t h e  u l t i m a t e  

m i l i t a r y  d e c i s i o n  would depend upon occupat ion  of t h e  h o s t i l e  t e r r i t o r y .  

To do t h i s ,  and t o  c a r r y  out  t h e  Army's peacetime miss ion  a t  home and 

abroad,  a  wel l-equipped ground f o r c e  would be e s s e n t i a l .  

(U) To f u l f i l l  t h e  r e g i s t e r e d  requi rements  of t h e  Army Ground 

Forces ,  a  family of f r e e  r o c k e t s  and guided m i s s i l e s  was t o  be developed 

f o r  a  wide v a r i e t y  of o f f e n s i v e  and de fens ive  miss ions .  Requirements 

f o r  guided m i s s i l e s  embraced seven d i f f e r e n t  systems w i t h  va ry ing  range 

and performance c a p a b i l i t i e s .  The board emphasized the  urgent  need f o r  

development of guided i n t e r c e p t o r  m i s s i l e s ,  but  warned t h a t  such m i s -  

s i l e s  should not  be used "as a n  argument f o r  n e g l e c t i n g  ground combat 

equipment. ,t9 

(U) F ree  (unguided) rocke t s  of l i g h t  a r t i l l e r y  c a l i b e r  f o r  use  on 

t h e  b a t t l e f i e l d  were a l r e a d y  an  accomplished f a c t ;  however, t h e  s h o r t  

range and l a r g e  d i s p e r s i o n  of t h e s e  r o c k e t s  l i m i t e d  t h e i r  use t o  t h a t  

of performing convent iona l  m i l i t a r y  t a s k s .  To meet new requirements  of 

t h e  F i e l d  A r t i l l e r y  and I n f a n t r y ,  improved rocke t s  w i t h  g r e a t e r  accuracy 

and range would have t o  be developed. Rea l i z ing  t h a t  t h e s e  improvements 

could n o t  be achieved w i t h i n  t h e  c u r r e n t  s t a t e  of  rocke t  technology,  t h e  

board recommended t h a t  t h e  i n i t i a l  e f f o r t  be confined t o  an  i n t e n s i v e  

bas i c  r e s e a r c h  program l ead ing  t o  t h e  development of t h r e e  b a s i c  types  

of rocke t s :  Bazooka, Spec ia l  Purpose, and F i e l d  A r t i l l e r y .  Included . 

i n  t h e  l a t t e r  ca tegory  were t h r e e  mortar  o r  bomb-type rocke t s  t o  provide 

sho r t - r ange ,  a l l -wea the r  suppor t  comparable t o  c l o s e - i n  a i r  bombardment; 



and t h r e e  gun-type r o c k e t s  w i t h  maximum ranges  of 13,000,  25,000, and 

45,000 ya rds ,  r e s p e c t i v e l y ,  t o  supplement f i e l d  a r t i l l e r y  cannon. 

Because of " the  r e l a t i v e l y  lower o u t l a y  of funds involved f o r  a  smal l  

c a l i b e r  r o c k e t , "  t he  board recommended t h a t  p r i o r i t y  of development be 

accorded the  s m a l l e s t  of t h e  s i x  r o c k e t s ;  namely, t h e  13,000-yard gun- - 

type rocke t  w i th  a  payload o r  warhead weight  of 30 - 35 pounds. 
10 

(U) The development of a  l a r g e - c a l i b e r  rocke t  capable  of supple-  

menting convent iona l  a r t i l l e r y  i n  t h e  f i e l d  of "super-heavy weapons'' 

appeared t o  be "probable w i t h i n  t h e  p r e d i c t a b l e  f u t u r e . "  However, s i n c e  

t h e r e  was cons ide rab le  doubt t h a t  t he  d e s i r e d  accuracy and f l e x i b i l i t y  

could be obta ined  w i t h  such a  l a r g e  unguided r o c k e t ,  t h e  board recom- 

mended a  back-up program t o  o b t a i n  d a t a  and exper ience  wi th  some very  

heavy a r  t i  l l e r y  weapons. 
11 

(U) I n  summary, t he  u l t i m a t e  o b j e c t i v e  of t h e  S t i l w e l l  Board 's  

equipment guide of May 1946 was t o  provide the  Army w i t h  an  e f f e c t i v e  

s t r i k i n g  fo rce  of combined arms f o r  prompt and s u s t a i n e d  combat 

o p e r a t i o n s .  It  emphasized t h e  v i t a l  r o l e  of s c i e n t i f i c  r e s e a r c h  i n  t h e  

postwar defense  s t r u c t u r e ;  o u t l i n e d  t h e  i tems  of new equipment t o  be 

developed; and e s t a b l i s h e d  r e l a t i v e  l e v e l s  of  Nat iona l  Defense p r i o r i t y  

r e l a t i n g  t h e r e t o .  It r epea t ed ly  s t r e s s e d  t h e  n e c e s s i t y  of main ta in ing  

immediately a v a i l a b l e  ground f o r c e s  and warned t h a t  t h e  r e v o l u t i o n a r y  

11 (1) i d  , p 2  (2) It might be noted he re  t h a t  t h e  skep t i c i sm 
surrounding development of an accep tab le  l a r g e - c a l i b e r  rocke t  p e r s i s t e d  
through t h e  e a r l y  des ign  s t u d i e s  of t h e  762-mm. Honest John Rocket i n  
1950 - 51. With r e f e r e n c e  t o  t h e  boa rd ' s  assumption t h a t  atomic explo-  
s i v e  was no t  adap tab le  f o r  use  i n  a r t i l l e r y  weapons, i t  might a l s o  be 
noted t h a t  a  280-mm. atomic cannon was l a t e r  developed and i ssued  t o  Army 
t roops  i n  1953. This  super-heavy a r t i l l e r y  gun could f i r e  an  atomic 
s h e l l  up t o  18 mi l e s  w i th  g r e a t  accuracy;  bu t  i t  was too  unwieldy t o  be 
e n t i r e l y  s a t i s f a c t o r y ,  being 85 f e e t  long and weighing 50 tons  i n  f i r i n g  
p o s i t i o n  o r  86 tons  on t r a n s p o r t e r s .  See Maj Marvin L.  Worley, J r . ,  New 
Developmerts i n  Army Weapons, T a c t i c s ,  Organiza t ion ,  and Equipment (2d 
Ed; Har r i sbu rg ,  1959),  p. 17; and Reserve O f f i c e r s  T ra in ing  Corps Manual 
(ROTCM) 145-20, American M i l i t a r y  Hi s to ry ,  1607 - 1958, 17 Ju l  59, p. 
522. The l a t t e r  h e r e a f t e r  b r i e f l y  c i t e d  a s  ROTCM 145-20. 



super-weapons would not  prec lude  t h e  need f o r  conven t iona l  ground combat 

equipment.  

(U) The m i l i t a r y  requi rements  f o r  an adequate  peacetime army had 

thus  been de f ined  and approved.  The b i g  problem now was t o  s e l l  t h i s  

r a d i c a l l y  new peacetime program t o  a  t r a d i t i o n a l l y  complacment  Congress.  

(U) Postwar Retrenchment 

(U) Large m i l i t a r y  budgets ,  cons t an t  m i l i t a r y  r e a d i n e s s ,  and long- 

range planning f o r  war were s t i l l  a s  a l i e n  t o  t he  American way of l i f e  

i n  1945 a s  i n  1918. But t h e  t r a g i c  exper ience  fo l lowing  World War I ,  

coupled w i t h  t h e  gr im p rospec t s  of  war i n  t h e  Atomic Age, c l e a r l y  showed 

t h a t  t h e  United S t a t e s  could no longer t a k e  i t s  freedom f o r  g r a n t e d .  

For t h e  f i r s t  t ime i n  i t s  h i s t o r y ,  t h e  count ry  faced t h e  problem of 

f i nanc ing  a  peacetime de fense  e f f o r t .  To meet t h e s e  o b l i g a t i o n s ,  t h e  

people would have t o  suppor t  a  much l a r g e r  defense  budget ,  and more 

impor t an t ly ,  t h e  t r a d i t i o n a l  stampede of c i t i z e n - s o l d i e r s  t o  c i v i l i a n  

l i f e  would have t o  be checked. But w i t h  t h e  i s o l a t i o n i s t  b loc  i n  

Congress a g a i n  a s s e r t i n g  i t s  i n f l u e n c e ,  and t h e  P res iden t  himself  com- 

mi t t ed  t o  a  f i x e d  c e i l i n g  on de fense  spending,  t h e  p rospec t s  of ach iev -  

i n g  t h e s e  goa l s  were somewhat l e s s  than  encouraging.  Indeed,  i t  has  

been s a i d  t h a t  every  defense  budget i n  t h e  e a r l y  postwar yea r s  "pre-  

s en ted  t h e  J o i n t  Ch ie f s  of S t a f f  w i t h  a  s e a r i n g  moral c r i s i s .  ,112 

(U) Demobil izat ion 

(U) A decade a f t e r  World War 11, former P re s iden t  Harry S. Truman 

wrote: "No people i n  h i s t o r y  have been known t o  d isengage  themselves 

so  qu ick ly  from t h e  ways of war .  "I3 As t h a t  war was ending,  newspaper 

e d i t o r s  and p o l i t i c i a n s  a l i k e  had announced t h a t  t h i s  t ime we would no t  

r e p e a t  t h e  1918 mis take  of d i sarming .  Yet ,  t h e  f i g h t i n g  had h a r d l y  

ended when pub l i c  and congres s iona l  p re s su re  began t o  b u i l d  up f o r  

r e l e a s e  of s e r v i c e  men; and t h e  armed h o s t s  of 1945 were t o  d i s s o l v e  

I L Walter M i l l i s ,  A r m s  and t h e  S t a t e  (New York 1958) , p. 360 ,  

13~ruman ,  Memoirs, I ,  p. 506. 



almost a s  r a p i d l y  and w a s t e f u l l y  a s  t h e i r  p redecesso r s .  The combat 

d i v i s i o n s  were i n a c t i v a t e d ;  t h e  huge f l e e t s ,  i nc lud ing  many c o s t l y  

s h i p s  which had never  seen  s e r v i c e ,  went i n t o  mothbal l s ;  b i l l i o n s  of 

d o l l a r s '  worth of p lanes  and equipment were l e f t  t o  r u s t  i n  t h e  pipe-  

l i n e s  o r  d i s i n t e g r a t e  on s t o r a g e  f i e l d s .  
14 

'(U) The p re s su re  f o r  r e l e a s e  of men i n  t h e  armed s e r v i c e s ,  coupled 

w i t h  d r a s t i c  f i s c a l  r e d u c t i o n s ,  r e s u l t e d  i n  a  breakdown of planned 

demob i l i za t ion  and s h a r p l y  reduced the  combat e f f e c t i v e n e s s  of p r a c t i -  

c a l l y  every  m i l i t a r y  u n i t .  l5 By t h e  end of June 1946, t h e  A r m y f  s  

s t r e n g t h  had been reduced from 8,266,373 t o  1,889,690, a  dec rease  of 

6:376,683 i n  t h e  9-month per iod  t h a t  followed the  su r r ende r  of Japan. 
16 

From then  on, t h e  d e c l i n e  i n  m i l i t a r y  s t r e n g t h  

the  scramble t o  c i v i l i a n  l i f e  du r ing  t h e  e a r l y  

necessary  t o  r e c r u i t  men f o r  t h e  occupat ion  of 

I n d i s c r i m i n a t e  r e l e a s e  of men from t h e  s e r v i c e  

t r a i n e d  personnel  t o  o p e r a t e  and main ta in  arms 

r e s u l t  t h a t  v a s t  amounts of complex, expensive 

(U) S t r a t e g i c  and Budgetary P o l i c i e s  

became more g radua l ,  bu t  

postwar months made it 

Japan and Germany. 

l e f t  u n i t s  wi thout  

and equipment,  w i t h  t h e  

equipment d e t e r i o r a t e d .  17 

(U) The shameful n e g l e c t  of convent iona l  m i l i t a r y  f o r c e s  could be 

t r a c e d  t o  t h e  u n r e a l i s t i c  s t r a t e g i c  and f i s c a l  p o l i c i e s  which g r a d u a l l y  

took shape a f t e r  t h e  war ended. The improvident r e s t r i c t i o n s  on defense  

spending dur ing  t h e s e  yea r s  no t  on ly  imposed a  dangerously low c e i l i n g  

on m i l i t a r y  s t r e n g t h ,  bu t  a l s o  prevented t h e  t imely  development of 

modern ground combat equipment t o  r e p l a c e  t h e  outmoded remnants of 

World War 11. 

14walter  M i l l i s ,  A r m s  and Men ( 1 s t  Mentor Ed.,  New York, 1958),  
p. 272. 

1 5 ~ ~ ~ C M  145-20, p. 480. 

1 6 ~ a r r y  Hansen, Ed, World Almanac - - - - Y -  and Book of F a c t s  1961 (New 
Ycrk l 9 6 l ) ,  p.  724. 

1 7 ~ ~ ~ C M  145-20, p. 480. 



(U) S igns  of re t renchment  i n  de fense  spending began t o  appear  w i t h  

t h e  s u r r e n d e r  of  Germany l a t e  i n  F i s c a l  Year 1945. The war t hen  ended 

i n  t h e  e a r l y  months of F i s c a l  Year 1946, and t h e  Truman Admin i s t r a t i on  

succeeded i n  reduc ing  t h e  t o t a l  de fense  expend i tu re  f o r  t h a t  y e a r  t o  

$45 b i l l i o n .  I n  F i s c a l  Year 1947-the f i r s t  f u l l  peacet ime year -  

 ruma an's economy-minded Bureau o f  t h e  Budget, w i t h  t h e  concurrence of  

Congress ,  s l a s h e d  t h e  t o t a l  de fense  budget t o  a  meager $14.25 b i l l i o n .  18 

(U) I n  many ways, t h e  de fense  budget f o r  FY 1948 r ep re sen t ed  t h e  

d i s t i l l a t i o n  of s t r a t e g i c  p o l i c i e s  which a l r e a d y  were l a r g e l y  accepted  

though n o t  o f f i c i a l l y  s anc t ioned  by any a c t  of  Congress.  A y e a r  b e f o r e ,  

most of t h e  huge war s u r p l u s  of a i r p l a n e s ,  combat s h i p s ,  and weapons had 

been s e r v i c e a b l e ;  t h e  men were being demobil ized,  bu t  a s  f a r  a s  equ ip -  

ment was concerned,  i t  was c h i e f l y  a  q u e s t i o n  of how much t o  r e t a i n  o u t  

of  e x i s t i n g  s t o c k s .  By l a t e  1947, however, obso lescence  had s e t  i n  and 

was a l r e a d y  f a r  advanced. Desp i t e  b i l l i o n s  of d o l l a r s '  worth of  weapons 

l e f t  i n  t h e  p i p e l i n e s ,  a l l  t h e  s e r v i c e s  had t o  begin  t h i n k i n g  s e r i o u s l y  

about  replacement  of  outmoded equipment.  The succes s  of  t h e  s e r v i c e s  

i n  s ecu r ing  a p p r o p r i a t i o n s  f o r  b u i l d i n g  new equipment would de te rmine  

n o t  only t h e i r  p r e s t i g e  bu t  t h e  a u t h o r i t y  w i t h  which they  could speak 

i n  t h e  y e t  undecided s t r a t e g i c  and t a c t i c a l  c o n t r o v e r s i e s .  The whole 

f u t u r e  of t h e  Army, t h e  Navy, and t h e  newly-formed A i r  Force would t u r n  

on t h e  e x t e n t  of  new b u i l d i n g  al lowed them. For t h e  Army's p a r t ,  of 

cou r se ,  t h i s  meant a  s u b s t a n t i a l  budget i n c r e a s e  t o  speed development 

of  new equipment o u t l i n e d  i n  t h e  S t i l w e l l  Board Report  of Xay 1946. 

(U) The Bureau of t h e  Budget, on t h e  o t h e r  hand, was committed t o  

economy and t o  t h e  P r e s i d e n t ' s  concept  of  a  f i x e d  c e i l i n g  on de fense  

spending.  A f t e r  t h e  bureau had app l i ed  i t s  ax  t o  t h e  s e r v i c e  r e q u e s t s ,  

t h e  budget f o r  FY 1948 c a l l e d  f o r  an  e s t ima ted  expend i tu re  of  o n l y  

$11.25 b i l l i on -abou t  $3 b i l l i o n  l e s s  than  t h a t  of t he  preceding  y e a r .  

To keep spending w i t h i n  t h i s  c e i l i n g ,  t h e  Bureau of  t h e  Budget r e fused  

t h e  Navy i t s  r eques t ed  s u p e r - c a r r i e r  and c u t  t h e  A i r  F o r c e ' s  r e q u e s t  

1 8 ~ i l l i s ,  A r m s  and t h e  S t a t e ,  p .  198. 



from 70 to 58 full groups. The Army's troop strength was to be still 

further reduced and it was to get little or nothing to replace obsolete 

tanks, troop-carriers, and other weapons and vehicles. 
19 

(li) But the Eightieth Congress, which the Republicans had captured 

in the fall elections, was even more deeply committed to economy than 

the Administration. In the heated debate over the FY 1948 defense 

budget, very few seemed to recognize that the immediate problem was one 

of providing an adequate military force to meet the military-political 

issues with which the country was then confronted. Some felt that to 

strengthen our military posture would invite war; others,that it was 

the sure means of averting one. Some wanted to increase aircraft build- 

ing because it would impress Russia with our power; others argued that 

this would simply play into Soviet hands by wrecking our own economy. 

And then there were those whose principal standard seemed to be to 

spend whatever was required to maintain a prosperous and adequate air- 

craft and munitions industry. 
20 

(U) Amid such conflicting emotions, the treatment which Congress 

gave the military budget for FY 1948 was the most thorough-and, for 

the Army, one of the most uncomfortable-in the years since 1933. As 

Elias Huzar puts it, "Congressmen . . . never explored the connections 
between military and foreign policies so extensiveiy . . . as they did 
in 1947 . "21 The agonizing dichotomy between the desire to provide ade- 

quate defense and the desire to save money in doing so was eventually 

resolved along two lines. One was the traditional hunt for minor 

economies-a stricter insistence on justification for each and every 

item and stern excision of every item which might seem deferrable, 

regardless of the effect on long-range military plans. The other was 

to allocate whatever could be allowed for improving the military posture 

to aircraft production, on the assumption that aircraft represented the 

201bid., pp. 198 - 99. 
21~he ----- Purse and the Sword (Ithaca, 1950), p. 171. 



modern and ,  economica l ly ,  t h e  most e f f i c i e n t  embodiment of  m i l i t a r y  

power. 
22 

(U) I n  t h e  end ,  t h e  c o n g r e s s i o n a l  changes reduced the  Budget 

Bureau 's  e s t ima ted  expend i tu re  f o r  FY 1948 only  by about  h a l f  a  b i l l i o n  

d o l l a r s .  The House Approp r i a t i ons  Subconrinittee d i d  make a  r a t h e r  d r a s t i c  

c u t  i n  t h e  r e q u e s t  f o r  A i r  Force a p p r o p r i a t i o n s ,  bu t  much of t h i s  was 

u l t i m a t e l y  r e s t o r e d .  23 I n  t h e  a r e a  of s c i e n t i f i c  r e s e a r c h ,  a s  i n  

a u t h o r i z e d  t r o o p  s t r e n g t h ,  t h e  Army cont inued  t o  r e c e i v e  t h e  l e a s t  

suppor t .  The t o t a l  FY-1948 funds al lowed f o r  m i s s i l e  r e s e a r c h  and 

development i n  t h e  t h r e e  s e r v i c e s  amounted t o  $86.8 m i l l i o n ,  a  g a i n  of 

$23.9 m i l l i o n  over  t h e  preceding y e a r .  The Army's s h a r e  of t h i s  g a i n  

amounted t o  $1.5 m i l l i o n ,  i t s  R&D budget f o r  t h e  y e a r  amounting t o  

$13.8 m i l l i o n  (about  16 pe rcen t  of  t h e  t o t a l  R&D budget ) .  
24 

(U) I f  t he  A i r  Force f a i l e d  t o  g e t  i t s  70-group program, i t  d i d  a t  

l e a s t  e s t a b l i s h  f o r  i t s e l f  a  commanding p o s i t i o n  a s  a g a i n s t  t he  Navy 

and t h e  Army. I n  f a c t ,  t h e  1948 budget had t h e  e f f e c t  o f  launching t h e  

independent  A i r  Force on i t s  c a r e e r  a s  t h e  dominant e lement  i n  American 

m i l i t a r y  p o l i c y .  A i r  Force s t r a t e g y  was n o t  dev ised  a s  an economy 

measure,  but  p a r t l y  because i t  seemed economical,  t h e  A i r  Force hence- 

f o r t h  would come f i r s t  w i t h  Congress .  I n c r e a s i n g l y ,  t h e  m i l i t a r y  p o l i c y  

of t h e  n a t i o n  was t o  revolve  around " the  d r e a d f u l ,  and i n  most s i t u a -  

t i o n s  i n a p p l i c a b l e ,  A i r  Force concept  of ' s t r a t e g i c '  bombing w i t h  mass- 

d e s t r u c t i o n  weapons. "25 It was an  expens ive  program, when cons ide r ing  

t h a t  t h e  c o s t  of one a l l - j e t  B-52 bomber was $8 m i l l i o n ,  a s  compared t o  

on ly  $600,000 f o r  a  B-29 i n  1945. B i l l i o n s  of d o l l a r s  u l t i m a t e l y  went 

i n t o  t h e  c o n s t r u c t i o n  of bases  o u t s i d e  t h e  count ry  where e l a b o r a t e  r a d a r  

2 2 ~ i l l i s ,  A r m s  and t h e  S t a t e ,  p .  200. 

231bid . ,  p ,  200. 

2 4 ~ .  3 .  Snodgrass ,  "Ordnance Guided M i s s i l e  Program, 1944 - 1954," 
B r ,  OCO, p .  77. Dra f t  of MS i n  H i s t  Div F i l e s .  

2 5 ~ i l l i s ,  A r m s  and t h e  S t a t e ,  p. 200. 



i n s t a l l a t i o n s  would warn of an  enemy a t t a c k  and t h e  U .  S. i n t e r c e p t o r  

a i r c r a f t  would se rve  a s  t h e  f i r s t  l i n e  of de fense .  
2  6 

(C) For t h e  c r i s e s  which l a y  immediately ahead,  a i r - n u c l e a r  power 

was t o  prove a n e a r l y  u s e l e s s  m i l i t a r y  in s t rumen t .  Be t h a t  a s  i t  may, 

t h e  FY-194 budget ,  r e p r e s e n t i n g  a  c o l l a b o r a t i o n  between t h e  Democratic 

o f f i c i a l s  of t he  Truman Budget Bureau and the  Republican r e p r e s e n t a t i v e s  

i n  t h e  congres s iona l  committees,  s e t  t h e  b a s i c  p a t t e r n  of American m i l i -  

t a r y  po l i cy  which was t o  r u l e ,  s u b s t a n t i a l l y ,  down t o  June 1950. 
2  7 

(U) The Crisis of 1950 

(U) I n  t h e  wake of mounting world t e n s i o n  dur ing  1948-49, the  

inadequate  s i z e  of our convent iona l  f o r c e s  had s t e a d i l y  rece ived  more 

n o t i c e ;  bu t  P re s iden t  Truman s t i l l  i n s i s t e d  t h a t  defense  spending remain 

w i t h i n  t h e  $15 b i l l i o n  c e i l i n g .  The defense  budget f o r  FY 1950 was no 

except ion;  i n  f a c t ,  i t  imposed even more r e s t r i c t i v e  l i m i t s  on m i l i t a r y  

spending,  t h e  bulk of t h e  funds s t i l l  being poured i n t o  a i r c r a f t  

procurement. I r o n i c a l l y ,  j u s t  6  days before  t he  end of t h a t  f i s c a l  

y e a r ,  e r u p t i o n  of t h e  Korean c r i s i s  destroyed t h i s  e n t i r e  budgetary,  

f i s c a l ,  and s t r a t e g i c  approach t o  t he  problems of m i l i t a r y  preparedness .  
2  8 

As one noted m i l i t a r y  a n a l y s t  s a i d :  

. . . The f a u l t  l a y  not  so  much i n  n e g l e c t  of m i l i t a r y  p repa ra t ions  a s  
i n  a  one-weapon defense  p o l i c y .  . . . The American pub l i c  backed t h i s  
. . . po l i cy  by accep t ing  t h e  h e a v i e s t  t a x  burden i n  t h e  c o u n t r y ' s  
h i s t o r y .  Defeat and d i s a s t e r  were t h e  p r i c e  paid i n  Korea by t roops  
who had never been t r a i n e d  f o r  a  l imi t ed  war a g a i n s t  Far  E a s t e r n  
a d v e r s a r i e s .  2  9 

(U) When t h e  United S t a t e s  en t e red  the  Korean f i g h t ,  i n  e a r l y  J u l y  

1950, i t s  m i l i t a r y  s t r e n g t h  i n  t h e  Far  Eas t  c o n s i s t e d  s o l e l y  of four  

i n f a n t r y  d i v i s i o n s  and one Regimental Combat Team, none of which was 

f u l l y  prepared f o r  b a t t l e .  They lacked a  t h i r d  of t h e i r  o rgan ic  

2 6 
Lynn Montross,  W a r  Through t h e  Ages (New York, 1960),  p. 975. 
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2 8 ~ 5 i d . ,  pp. 217 - 19. 
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infantry and artillery units and almost all of their armor; their exist- 

ing units averaged 70 percent of full strength; and their armnunition 

reserves amounted to a 45-day supply. These forces were flown to Korea 

with outmoded weapons and pitted against the superior North Korean force 

of 10 divisions. Most of their heavy guns had been "mothballed"; their 

largest artillery pieces, the 105-m. howitzers, were outranged by the 

enemy's 155-mm. howitzers. Their M-24 tanks could not cope with the 

heavier Russian T-34's; their 2.36-inch rocket launchers were woefully 

ineffective against the steel hides of the enemy tanks. 
3 0 

(U) Compelled by their general unreadiness to disregard the princi- 

ple of mass, American forces entered Korea in a piecemeal fashion to 

trade space for time. If the development program recommended by the 

Stilwell Board in May 1946 had been properly financed, there can be 

little doubt that this costly situation would have been reversed and 

many lives saved. But the shortage of funds, particularly in the Army, 

simply prevented an adequate level of research effort. As a result, 

the weapons which could have completely transformed the fighting in 

Korea were yet on the drawing board or, at best, in the early stages of 

development. 

(U) From 1944 through FY 1949, the funds apportioned to missile 

research and development projects in all three services amounted to 

$292.6 million, and the Army's share of these funds was less than 20 

percent ($56.5 million).31 At the end of December 1949, the Army's 

major rocket development projects embraced four surface-to-surface 

artillery rockets with conventional warheads3' and a 76-m. antiaircraft 

3 0 (1) Ibid., p. 974. (2) ROTCM 145-20, pp. 495, 497 - 98. - - 

31~nodgrass, a. &. , p. 77. Following are actual R&D obligations 
in millions of dollars, with the Army's share shown in parenthesis: FY 
1946 & Prior Years, 70.9 (14.5) ; FY 1947, 62.9 (12.3); FY 1948, 83.7 
(13.8); FY 1949, 75.1 (15.9). 

32~hese included the TI37 Area Saturation Weapon; the 6.5-inch, 
TI33 Artillery Rocket; the 2.75-inch, TI31 Rocket; and the 3.5-inch, 
T205E1 Bazooka-Type Antitank Rocket, the latter being developed to 
replace the 2.36-inch Rocket then in use. 



r o c k e t  known a s  t h e  Loki .  A l l  o f  t h e s e  weapons were  y e t  i n  t h e  e a r l y  

development s t a g e  and t h r e e  of them-including t h e  Loki-would n e v e r  

s e e  comple t ion .33  The l a r g e r ,  more complex, and more e x p e n s i v e  gu ided  

m i s s i l e  sys tems  were  i n  much t h e  same b o a t .  Because o f  l i m i t e d  R&D 

f u n d s ,  t h e  development t ime  s c a l e s  had a l r e a d y  been l eng thened  by 2  

y e a r s  a s  e a r l y  a s  J a n u a r y  1950. 
3 4  

(U) Beginning w i t h  t h e  Korean emergency, R&D funds  were  much 

e a s i e r  t o  g e t ,  b u t  t h e  Army's s h a r e  of t h e  t o t a l  budget  remained e s s e n -  

t i a l l y  ucchanged . The t o t a l  R&D a p p r o p r i a t i o n s  i n c r e a s e d  from $75 .1  

m i l l i o n  i n  FP 1949 t o  $105.6 m i l l i o n  i n  1950 and t 0  $178.5 m i l l i o n  i n  

1951. The Army's s h a r e  o f  t h e  l a t t e r  two budge t s  was $22.8 m i l l i o n  

and $55.4 m i l l i o n ,  r e s p e c t i v e l y .  Funds a p p r o p r i a t e d  f o r  m i s s i l e  pro-  

curement i n  1950 and 1951 fo l lowed  much t h e  same p a t t e r n .  The t o t a l  

m i s s i l e  procurement funds  amounted t o  $23.7  m i l l i o n  i n  1950,  and 

i n c r e a s e d  t o  $208.6 m i l l i o n  i n  1951,  t h e  Army's s h a r e  amounting t o  $ 2 . 4  

m i l l i o n  and $23 m i l l i o n ,  r e s p e c t i v e l y .  
3  5  

(U) With t h e  b u d g e t a r y  supplement  made a v a i l a b l e  i n  t h e  f a l l  o f  

1950 and a f t e r ,  some of t h e  Army's r o c k e t  and guided m i s s i l e  p r o j e c t s -  

such  as t h e  improved a n t i t a n k  r o c k e t ,  t h e  C o r p o r a l  S u r f a c e - t o - S u r f a c e  

Guided M i s s i l e ,  and t h e  Nike Ajax A n t i a i r c r a f t  Guided Miss i l e -were  p u t  

on a c r a s h  b a s i s  t o  e x p e d i t e  development ,  p r o d u c t i o n ,  and d e l i v e r y  t o  

t h e  f i e l d .  I n  a d d i t i o n ,  some new weapon sys tems  were  rushed  i n t o  

development t o  remedy c r i t i c a l  d e f i c i e n c i e s  i n  c e r t a i n  equipment o f  t h e  

Army Ground F o r c e s .  

(U) U n f o r t u n a t e l y ,  t h e  u n d i v i d e d  a t t e n t i o n  and h i g h  p r i o r i t y  

f i n a l l y  accorded  t h e  development o f  modern ground combat equipment came 

t o o  l a t e  t o  be of any  immediate comfor t  t o  t h e  t r o o p s  i n  Korea.  

33(1) Mary T .  C a g l e ,  "Design,  Development & P r o d u c t i o n  o f  Rocke t s  
and Rocket Launchers , "  (RSA, 1 J u l  54) pp. 1, 1 2 ,  1 6 ,  23 ,  74.  (2) Also  
s e e  Mary T .  Cag le ,  "LOKI A n t i a i r c r a f t  F r e e - F l i g h t  Rocket System, Decem- 
b e r  1947 - November 1955 ,"  (RSA, 17 Apr 5 7 ) .  Both i n  H i s t  Div F i l e s .  

3  4  S n o d g r a s s ,  %. &., p .  3 4 .  

3 5 1 b i d . ,  p.  77 .  



Because of t h e  long lead  time involved i n  t h e  product ion  of major 

m i l i t a r y  i t ems ,  t h e  equipping of combat u n i t s  proceeded a t  a  p a i n f u l l y  

slow pace. The products  of t h e  p a r t i a l  m o b i l i z a t i o n  begun i n  1950 were 

not  a v a i l a b l e  i n  any s i g n i f i c a n t  volume u n t i l  t h e  middle of  1952-and 

t h e  war ended a  year  l a t e r .  
3 6 

(U) The Honest John F i e l d  A r t i l l e r y  Rocket was one of t h e  new 

weapons born i n  t h e  backlash  of t h e  Korean emergency, b u t  i t  d i d  n o t  

reach  t h e  f i e l d  u n t i l  6 months a f t e r  t h e  war ended. It i s  t h e  o r i g i n  

of t h e  Honest John p r o j e c t  t o  which t h i s  s tudy  now t u r n s .  



U 
0 O R I G I N  OF THE HONEST JOHN DEVELOPMENT PROGRAM (U) 

(U) The d e c i s i o n  t o  a c c e l e r a t e  Army r e s e a r c h  and development 

programs i n  l a t e  1950 r ep resen ted  t h e  cu lmina t ion  of a f r u s t r a t i n g  

per iod  i n  which rocke t  r e s e a r c h  had been turned  on ,  o f f ,  and on a g a i n ,  

depending upon t h e  e x t e n t  of  budget c u t s  neces sa ry  t o  s t a y  w i t h i n  t h e  

annual  defense  c e i l i n g .  During t h e s e  l ean  y e a r s ,  t h e  Ordnance Corps 

had concen t r a t ed  i t s  i n i t i a l  e f f o r t  on b a s i c  r e s e a r c h  i n  t h e  f i e l d  of  

s o l i d  p r o p e l l a n t s  and then  b u i l t  p roduct ion  models of f i e l d  a r t i l l e r y  

weapons beginning w i t h  t h e  s m a l l e s t  c a l i b e r  r o c k e t s  because t h e s e  

involved a lower o u t  lay  of funds.  

(U) I n  1946 i t  had appeared t h a t  a l a r g e - c a l i b e r  rocke t  capable  of 

supplementing convent iona l  a r t i l l e r y  i n  t h e  f i e l d  of super-heavy weapons 

might be developed w i t h i n  t h e  p r e d i c t a b l e  f u t u r e ,  t h e  main problem being 

t h e  achievement of improved accuracy  and f l e x i b i l i t y  over  t h a t  of  e x i s t -  

i ng  a r t i l l e r y  guns. Despi te  r a p i d  advancements i n  rocke t  technology,  

t he  t a c t i c a l  requirement  f o r  t h i s  spec i a l -pu rpose  f i e l d  a r t i l l e r y  r o c k e t  

was y e t  u n f i l l e d  4 y e a r s  l a t e r ,  p a r t l y  because of budgetary r e s t r i c t i o n s  

and p a r t l y  because of p e r s i s t i n g  doubt t h a t  t h e  d e s i r e d  accuracy  could 

be achieved w i t h  such a l a r g e ,  unguided r o c k e t .  1 

(U) Revision of t h e  Army Equipment Guide (U) 

(U) I n  t h e  wake of r a p i d  changes i n  t h e  world p o l i t i c a l  and 

m i l i t a r y  s i t u a t i o n ,  t h e  u n f u l f i l l e d  requirements  f o r  key i tems of Amy 

equipment became a ma t t e r  of mounting n a t i o n a l  concern.  During t h e  

e a r l y  months of 1950, t h e  Army Chief of S t a f f  commissioned a board of 

officers-known a s  t h e  Army Equipment Board and headed by Lieutenant  

General  John R .  Hodge-to conduct a c r i t i c a l  review of  t h e  Army's 

'see above, pp. 5 - 6 ,  13 - 14. 



current equipment requirements and to draw up a revised research and 

development guide. 
2 

(U) In determining the scope of these requirements, the board had 

to consider the obvious limits of money and other resources that could 

be directed to the improvement of existing Army equipment and to the 

continuation of basic research. Another important governing factor 

was the time element. While projecting the overall requirements far 

ahead, there was "the urgency for a high degree of concentration on 

those items from which the greatest benefit can reasonably be expected 

in the foreseeable future.ll3 Of prime concern, then, were the qualita- 

tive, unfulfilled requirements for principal items of equipment and 

supplies needed to supplant outmoded models currently in use. The first 

responsibility was "to win a war that may come at any time." 
4 

(U) Whereas the Stilwell Board had given top national defense 

priority to the development of more potent atomic bombs and strategic 

aircraft, the Hodge Board now gave first priority to the development of 

modern equipment urgently needed to place the ~rmy's ground forces back 

on an effective combat footing. The board concluded that the existing 

"critical deficiencies" in certain Army weapons and equipment consti- 

tuted a "national danger" and "must be remedied without delay . . . . 115 
It therefore recommended that the highest priority and greatest support 

be given to the development and procurement of antitank weapons, tanks 

and tank ammunition, antiaircraft and antimissile missiles, atomic 

'"~rm~ Equipment Development Guide," 29 Dec 50, pp. ii, iii. 
RSIC. This document, consisting essentially of the Army Equipment 
(Hodge) Board Report, superseded the Stilwell Board Report of 29 May 
1946. Members of the board included Major Generals Roscoe B. Woodruff, 
George D. Shea, John H. Collier, Rupert E. Starr, Wayne C. Zimmerman, 
and Raymond E. S. Williamson. 

3~bid., p. 3. 

4~bid. By the time the Hodge Board Report had filtered down through 
review channels to final approval and publication on 29 December 1950, 
that war had already become a reality and was in fact 6 months old. 

'1bid. , p. 10. 



weapons and s u i t a b l e  means f o r  d e l i v e r y ,  and o t h e r  i t ems  of suppor t ing  

equipment.  The board f u r t h e r  s p e c i f i e d  t h a t  "Emphasis must be d i r e c t e d  

toward development of atomic weapons s u i t a b l e  f o r  a l l  weather  employment 

by ground f o r c e s  a g a i n s t  enemy f i e l d  f o r c e s  and t h e i r  suppor t ing  i n s t a l -  

l a t i o n s  u t i l i z i n g  guided m i s s i l e s ,  r o c k e t s ,  and gun type  weapons. 117 

(U) The Ordnance Corps promptly a c t e d  t o  meet p a r t  o f  t h i s  r e q u i r e -  

ment w i t h  a  spec i a l -pu rpose ,  l a r g e - c a l i b e r  r o c k e t - l a t e r  t o  be known a s  

t he  Honest John-and a c t u a l l y  began des ign  s t u d i e s  of such a  weapon i n  

May 1950 wh i l e  t h e  board d i s c u s s i o n s  were y e t  i n  t h e  p re l imina ry  s t a g e s .  

By t h e  time t h e  new Army Equipment Guide reached p u b l i c a t i o n  i n  Decem- 

be r  1950, t h e  i n i t i a l  des ign  s t u d i e s  had been completed and work on t h e  

f a b r i c a t i o n  of f i v e  f e a s i b i l i t y  demonst ra t ion  models had been under way 

f o r  2  months. I n  t h e  l i g h t  of  p e r s i s t i n g  skep t i c i sm a s  t o  t h e  p o t e n t i a l  

v a l u e  of such a  weapon, t h e r e  can  be l i t t l e  doubt t h a t  t h e  e x p e d i t i o u s  

handl ing  of t h e  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  m a t e r i a l l y  a s s i s t e d  t h e  

Chief of Ordnance i n  ob ta in ing  f avorab le  c o n s i d e r a t i o n  f o r  t he  p r o j e c t .  8 

IJ (a Pre l iminary  Design S tud ie s  (U) 

(u) The groundwork leading  t o  t h e  e s t ab l i shmen t  of t h e  formal 

development program, i n  August 1951, a c t u a l l y  c o n s i s t e d  of two i n t e r -  

r e l a t e d  programs, the  end o b j e c t i v e  o f 'wh ich  was t o  demonstrate  t h e  

f e a s i b i l i t y  of developing a  f r e e - f l i g h t  a r t i l l e r y  rocke t  a s  a  d i r e c t -  

suppor t  atomic-weapon c a r r i e r .  It began w i t h  a  s e r i e s  of p re l imina ry  

'1bid ., p. 10. 

7 ~ b i d . ,  p. 8 .  (Note above t h e  c o n t r a s t i n g  conclus ions  of t h e  
S t i l w e l l  Board, p. 4 . )  

8(1) L t r ,  00 471.941280, CofOrd t o  CO, RSA, 25 May 50, sub: Problem 
Asgmt No. 1 2 ,  P r o j  TU2-7C, DA P r i  1 C .  ORDTU F i l e ,  Problem X I 1  - 15,000 
Yard S p e c i a l  Purpose Rocket, May 50 - Sep 50, M i l i t a r y  Records Branch, 
General  Se rv i ces  Admin i s t r a t i on ,  Fede ra l  Records Center ,  Alexandr ia ,  Va. 
(ORDTU f i l e s  on Honest John P r o j e c t s  TU2-7C and TU2-1029 a r e  h e r e a f t e r  
c i t e d  a s  fol lows:  ORDTU F i l e ,  [ p e r i o d  covered] ,  MRB GSA FRC.) (2) Tech- 
n i c a l  Report ,  Ordnance Guided M i s s i l e  & Rocket Programs, Vol V, Honest 
John, Incep t ion  t h r u  30 Jun 55, pp. 1, 3 .  This  document i s  h e r e a f t e r  
i d e n t i f i e d  a s :  H J  Blue Book. 



des ign  s t u d i e s  and ended w i t h  t h e  f l i g 5 t  t e s t  of f i v e  p ro to type  models 

i n  mid-1951. 

v 
(@ I n  A p r i l  1950, D r .  J. 3 .  Edson of t h e  Research Branch i n  t he  

R&D Div i s i cn  sf t he  O f f i c e ,  Chisf of OrdL:ance (OCO), suggested t h a t  an  

i n v e s t i g a t i c n  be c o n d x t n d  t o  de te rmiae  the  f e a s i b i l i t y  of d e l i v e r i n g  

atomic warheads by f r e e - f l i g h t  r o c k e t s .  A cursory  s tudy  of t he  problem, 

made by t h e  Rocket Branchof t h a t  D iv i s ion ,  i nd ica t ed  t h a t  a  f r e e - f l i g h t  

rocke t  could be d e v s l ~ p e d  t h a t  would e s s e n t i a l l y  meet t he  requirement  f o r  
9  

a  range of 15,000 ya rds  axd a  payload of 1,500 pcunds. Accordingly,  t h e  

Ordnance Technica l  Committee, i n  e a r l y  May 1950, approved t h e  i n i t i a t i o n  

of des ign  s t u d i e s  t c  determine t h e  c h a r a c t e r i s t i c s  of such a  r o c k e t .  
10 

(3) Late i n  Kay l95ClY t h e  Chief of Ordnacce d i r e c t e d  t h e  Redstone 

Arsena l  t o  make a  pre l iminary  d e s l ~ n  s tudy  of a  spec i a l -pu rpose  r o c k e t  

capable of ca r ry ing  a  1,500-pound payload t a  a  range of 15,000 ya rds  o r  

more w i t h  a  c i r c u l a r  pra3a51e e r r o r  of 300 ya rds  o r  l e s s  a t  maximum 

range .  Since t h i s  was a n  e n t i r e l y  new type  of weapon, p r e c i s e  m i l i t a r y  

c h a r a c t e r i s t i c s  were not  e s t a b l i s h e d .  Hence, t h e  i n i t i a l  des ign  s tudy  

was c h i e f l y  concerned w i t h  detenri ining the  t h e o r e t i c a l  p o t e n t i a l i t i e s  of 

t he  f r e e  rocke t  a s  an  atomic d e l i v e r y  system. The immediate o b j e c t i v e  

was t o  o b t a i n  a  quick v i s u a l i z a t i m  ske t ch  and des ign  of a  s u i t a b l e  tube  

o r  r a i l - t y p e  laucaher  on a  s e l f - ? r a p e l l e d  v e h i c l e  and a  f i n - s t a b i l i z e d  

rocke t  us ing  a  m c d i f i c a t i c n  of an  e x i s t i c g  j e t - a s s i s t e d - t a k e - o f f  (JATO) 

u n i t .  T e n t a t i v e  s ~ e r i f l c s t i o a s  f o r  t h e  warhead c a l l e d  f o r  an o v e r a l l  

l eng th  of a b u t  75 inc%s ,  w i t h  an i n s i d e  diameter  a t  t h e  base of no t  

l e s s  t han  15 inches .  11 

9 
"History of PONEST JC)Ir_M," 23 Aug 51, Rkt B r ,  R&D Div. ORDTU 

F i l e ,  Jun - Avg 5  1, MRE GSA FRC. 

'OOCM 33836, 3  Eay 50, c i t e d  i n  35 Bloe Eook, pp. 1, 50. 
11 

(1) LZr, 00 471.9>!?8!?, Cof3rd t o  C O ,  RSA, 25 May 50, sub: 
Problem Asgrnt 33. 12, Trg) TI2-7Cy DA P r i  1C; & I n c l  1 t h e r e t o ,  "Problem 
Assignment ,"  2$ P k i j r  50. CDYJ F i l e ,  May - Sep 50,  F-R3 C-SA FRC. (2) H J  
Blue Book, p?. 1 - 2 .  



(U) I n  t h e i r  s e a r c h  f o r  a  s u i t a b l e  o f f - t h e - s h e l f  motor ,  t h e  des ign  

eng inee r s  of ~ e d s t o n e ' s  Ordnance Rocket Center  found t h a t  t h e  Navy- 

developed 3-DS-47,000, X201A1 JATO u n i t  came c l o s e s t  t o  impar t ing  t h e  

r equ i r ed  impulse.  From t h e  des ign  s t u d i e s  and c a l c u l a t i o n s ,  they  con- 

cluded t h a t  a  f i n - s t a b i l i z e d  f r e e  r o c k e t ,  p rope l l ed  by t h e  X201A1 JATO 

u n i t ,  could be b u i l t  t o  d e l i v e r  a  1,500-pound payload t o  ranges i n  

excess  of 15,000 ya rds .  With a  s l i g h t  dec rease  i n  drag  o r  payload,  o r  

w i t h  a  s l i g h t  i n c r e a s e  i n  r o c k e t  impulse,  i t  appeared t h a t  ranges  up  t o  

20,000 ya rds  might be obta ined .  The proposed launchers  were of two 

g e n e r a l  r a i l  types :  one mounted on a  s e l f - p r o p e l l e d  v e h i c l e  and t h e  

o t h e r  a  knock-down type  adap tab le  t o  a i r  t r a n s p o r t .  
12 

(U) Upon r e c e i p t  of t h e  i n i t i a l  s tudy  r e s u l t s ,  t h e  Chief of Ordnance 

d i r e c t e d  t h a t  t h e  work under Problem 12 be extended t o  i nc lude  cons ide ra -  

t i o n  of a  longer  r a n g e ,  f i n - s t a b i l i z e d  rocke t  u s ing  the  Navy-developed 

4-DS-105,000, ~ 2 0 2 ~ 1 ' ~  JATO u n i t .  Aside from ske tches  of  t h e  proposed 

m i s s i l e  des ign ,  t h e  s tudy  r e p o r t  was t o  i nc lude  t h e o r e t i c a l  c a l c u l a t i o n s  

on m i s s i l e  range ,  probable e r r o r  i n  range and d e f l e c t i o n ,  and time of 

f l i g h t .  
14 

The R&D D i v i s i o n ,  OCO, reques ted  t h e  necessary  funds ($60,000) 

f o r  t h i s  a d d i t i o n a l  s tudy ,  i n  mid-August 1950; however, t h e  A s s i s t a n t  

Chief of S t a f f  (ACofS), G-4, he ld  up f i n a l  approval  f o r  more than  a  month, 

and t h e  a l lo tmen t  was no t  made a v a i l a b l e  t o  t h e  Redstone Arsena l  u n t i l  

l a t e  September. 
15 

12(1)  RSA Report A-7-a, 1 J u l  50, sub: I n t e r i m  Progress  Report ,  
15,000 Yard Spec ia l  Purpose Rocket,  Phase I ,  Problem 12,  P r o j e c t  TU2-7C. 
(2) RSA Report A-7-b, sub: same, 11 Aug 50. Both i n  RSIC. 

1 3 ~ h e  code d e s i g n a t i o n  denotes  t h e  burning t ime,  i n  seconds,  t h e  
type p r o p e l l a n t ,  t h e  nominal t h r u s t ,  i n  pounds, and the  exper imenta l  
model number. For example, t he  ezper imenta l  202C1 model- la ter  procured 
from t h e  Navy f o r  u s e  w i t h  t h e  i n t e r i m  Honest John system-had a  - 4- 
second burning t ime,  used OV Cast  Double Base S o l i d  P r o p e l l a n t ,  and pro- 
duced a  nominal t h r u s t  of 105,000 pounds. 

14Ltr ,  00 471.941457, CofOrd t o  COY RSA, 11 Aug 50,  sub: Problem 
No. 12, P r o j  TU2-7C. H J  R&D Case F i l e s ,  Box 14-9, Records Holding Area, 
Army M i s s i l e  Support Command (RHA AMSC) . 

151tr, 00 121.2/1809, CofOrd t o  C O Y  RSA, 21  Sep 50 ,  sub:  RAD Order 
No. ORDTU-1-12475, P ro j  No. TU2-7C, Problem 12,  DA P r i  1 B ;  & I n c l  1 t h e r e -  
t o ,  sub RAD Order ,  14 Aug 50. ORDTU F i l e ,  May - Sep 50,  MRB GSA FRC. 



(U) The r e s u l t s  o f  t h i s  supp lementa ry  s t u d y ,  p u b l i s h e d  i n  November 

1950, i n d i c a t e d  t h a t  a  f i n - s t a b i l i z e d  f r e e  r o c k e t ,  u s i n g  t h e  h i g h e r -  

t h r u s t  X202C1 JATO u n i t ,  cou ld  be b u i l t  t o  d e l i v e r  a  1,700-pound pay- 

load t o  r a n g e s  i n  e x c e s s  c f  20,000 y a r d s .  Here a g a i n ,  t h e  d e s i g n  

e n g i n e e r s  used c o ~ s e r v a t i v e  d r a g  e s t i m a t e s ,  and i t  appeared  t h a t  r a n g e s  

up t o  25,000 y a r d s  might  be o b t a i n e d  wiizh s l i g h t l y  l e s s  d r a g  o r  w i t h  

s l i g h t l y  h i g h e r  r o c k e t  impulse .  I n  c a l c u l a t i n g  t h e  approx imate  perform- 

ance  c h a r a c t e r i s t i c s  of t h e  r o c k e t ,  t h e y  used a  mean t e m p e r a t u r e  o f  

7 7 ' ~ .  , t h e  s a f e  t e m p e r a t u r e  l i m i t s  o f  t h e  OV c a s t  doub le  b a s e  p r o p e l l a n t  

hav ing  been c e r t i f i e d  a s  4 0 ' ~ .  t o  1 0 0 ' ~ .  
16 

(3) Though t r e a t e d  a s  a n  o f f - t h e - s h e l f  i t e m  f o r  purposes  of t h e  

d e s i g n  s t u d y ,  t h e  X202C1 b o o s t e r  motor had n o t  been f u l l y  developed and 

was y e t  t o  be proved i n  a c t u a l  f l i g h t  t e s t s .  l7 I ts  p h y s i c a l  and b a l l i s -  

t i c  p r o p e r t i e s ,  however, had been  e s t a b l i s h e d  i n  s t a t i c  t e s t s  and 

p u b l i s h e d  d u r i n g  1949 i n  t h e  M 1  JATO Manual o f  t h e  S o l i d  P r o p e l l a n t  

I n f o r m a t i o n  Agency. The t e m p e r a t u r e  r e s t r i c t i o n s  s p e c i f i e d  f o r  t h e  OV- 

t y p e  s o l i d  p r o p e l l a n t  c o n s t i t u t e d  a  d i s t i n c t  d i s a d v a n t a g e ,  i n  t h a t  t h e  

JATO u n i t  c o u l d  be f i r e d  o n l y  a f t e r  s t c r a g e  a t  a c o n s t a n t  t e m p e r a t u r e  

between 4.0' and 1 0 0 ' ~ .  f o r  43 h o u r s .  The u n i t  c o u l d  be exposed t o  
0 0 

t e m p e r a t u r e s  a s  low as 0  F.  o r  a s  h i g h  a s  130 F .  f o r  a  p e r i o d  n o t  exceed 

i n g  one hour  b e f o r e  u s e ;  b u t  i f  t h e  exposure  shou ld  exceed one h o u r ,  i t  

would have t o  be r e t z r n e d  t c  a  s t o r a g e  chamber w i t h i n  t h e  above tempera-  

t u r e  r a n g e  f o r  a c c t h e r  12-hour p e r i o d  b e f o r e  f i r i n g .  Recogniz ing  t h a t  

t h e s e  t e m p e r a t a r e  r e s t r i c c i m s  wouid r e n d e r  t h e  r o c k e t  u n s a t i s f a c t o r y  

f o r  s e r v i c e  u n e ,  t h e  d e s i g ~  e n g i a e e r s  p o i n t e d  o u t  t h a t  a motor 

1 6 ~ ~ ~  Repor t  A-7-c,  " I n t e r i m  P r o g r e s s  R e p o r t ,  S p e c i a l  Purpose  - 
Rocke t ,  Phase I ,  Problem 12 ,  P r o j e c t  TU2-7C," 1 Nov 50 .  RSIC. 

17 
Intvw,  Mary 7 .  Cagle  w i t h  Casper  J. Koeper , 14 Mar 63.  (Mr. 

Koeper a s s i s t e d  i n  t h e  Phase I d e s i g n  a c u d i e e  and p repared  t h e  f i n a l  
s t u d y  r e p o r t s  ( A - 7 - a .  b ,  and c )  in h ~ s  c a p a c i t y  a s  head o f  t h e  Engineer -  
i n g  S e c t i o n  Ordnance Rocket C e n t e r .  He i s  c u r r e n t l y  a s s i g n e d  t o  t h e  
Army M i s s i l e  Command a s  c h i e f  o f  t h e  T e c h n i c a l  S t a f f ,  Ground Support  
Equipment Lab-rsccry , D i r e c t o r a t e  o f  R&D ,) 



i n c o r p o r a t i n g  a p r o p e l l a n t  w i t h  much broader  tempera ture  l i m i t s  would 

be designed i n  t h e  planned Phase I1 s t u d y .  
18 

(u) The twofold o b j e c t i v e  of t h e  Phase I1 s t u d y ,  o r i g i n a l l y  

a s s igned  under Problem 12, w a s  t o  provide  a more d e t a i l e d  d e s i g n  ana ly -  

s is  and t o  s e l e c t  a r o c k e t  having t h e  most promising type  of  f i n  o r  

s p i n  s t a b i l i z a t i o n  and a minimum o f  d i s p e r s i o n .  
19 

However, t h e  Chief 

of Ordnance dec ided ,  i n  l a t e  November 1950, t h a t  s u f f i c i e n t  work had 

been done t o  e s t a b l i s h  t h e  p re l imina ry  r o c k e t  d e s i g n  and t h a t  f u r t h e r  

work on Problem 12 should  be d i s c o n t i n u e d .  
20 

(u) Phase I1 Design and F e a s i b i l i t y  Study (U) 

(U) Meanwhile, i n  l a t e  August 1950, t h e  ACofS, G-4, had d i r e c t e d  

t h e  Chief of  Ordnance t o  proceed wi th  a l i m i t e d  f i r i n g  program t o  

i n v e s t i g a t e  t h e  performance c h a r a c t e r i s t i c s  of a l a r g e - c a l i b e r ,  f r e e -  

f l i g h t  r o c k e t  which would be capab le  of d e l i v e r i n g  an  atomic warhead. 2 1 

Broadly,  t h e  problem was t o  provide  an  atomic weapon c a p a b i l i t y  f o r  t h e  

ground f o r c e s ,  u s ing  more e f f i c i e n t  n u c l e a r  systems than  contemplated 

i n  o t h e r  developments f o r  s i m i l a r  u s e s .  S ince  t h i s  r e p r e s e n t e d  t h e  

f i r s t  a t t empt  t o  provide  such  a weapon, t h e  accu racy ,  r ange ,  and o t h e r  

performance c h a r a c t e r i s t i c s  would be determined through demons t ra t ion  

f i r i n g s  b e f o r e  proceeding w i t h  f u l l - s c a l e  development.  The r o c k e t  was 

t o  have a maximum range of 20,000 ya rds  and c a r r y  a 1,500-pound payload.  2 2 

- - 

1 8 ~ ~ ~  Report A-7-by 11 Aug 50, sub: I n t e r i m  Prog Rept ,  15,000-Yard 
Sp Purpose Rkt ,  Ph I ,  Problem 12,  P r o j  TU2-7C. RSIC. 

191ncl  1 t o  L t r ,  00 471,941280, CofOrd t o  C O Y  RSA, 25 May 50,  sub: 
Problem Asgmt No. 12,  Pro j TU2-7C, DA P r i  1 C .  ORDTU F i l e ,  May - Sep 50, 
MRB GSA FRC. 

20~emo  t o  F i l e ,  John W .  Womble, H J  P r o j  Engr,  t o  Chf, Ord Rkt Cen, 
4 Dec 50, sub: Sp Purpose Rkt Pro j  [Notes  on Conf a t  OCO, 29 Nov 501 . 
H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

2 1 ~ ~ ,  ~ 4 / ~ 4 - 4 2 6 6 7 ,  t o  CofOrd, 12 J u l  51,  sub: Rkt De l ive ry  of  
Atomic Whds. ORDTU F i l e ,  Jun - Aug 51,  MRB GSA FRC. 

2 2 " ~ i s t o r i c a l  Sketch - HONEST JOHN Rocket ," 8 J u l  52. ORDTU F i l e ,  
J u l  - Aug 52, MRB GSA FRC. 



(U) Organiza t ion  of t h e  Program (U) 

(U) Apparently having rece ived  advance n o t i c e  of t h i s  requi rement ,  

t h e  Chief of Ordnance had extended t h e  Phase I des ign  s tudy  t o  inc lude  

such a  c a p a b i l i t y  some 10 days e a r l i e r ,  on 11 August.  23 1n e a r l y  

September 1950, C o l o ~ e l  Holger N .  r o f t o y ,  then  head of t h e  Rocket Branch, 

R&D Div i s ion ,  OCO, drew up a  development p lan  t o  meet t h e  extended range 

requi rement ,  and asked t h e  Los Angeles Ordnance D i s t r i c t  t o  o b t a i n  a  

f i rm q u o t a t i o n  from t h e  Douglas A i r c r a f t  Company f o r  performance of t h e  

r e q u i r e d  work. In a  l e t t e r  t o  t he  d i s t r i c t  c h i e f ,  on 8 September, he 

noted t h a t  pre l iminary  d i s c u s s i o n s  had been he ld  w i t h  r e p r e s e n t a t i v e s  
2b 

of Douglas A i r c r a f t  and t h a t  t h e i r  o r g a n i z a t i o n  would be a b l e  t o  con- 

duc t  t h e  necessary  development work i n  t he  t ime r e q u i r e d .  He a l s o  noted 

t h a t  t h e  Douglas A i r c r a f t  Company had been s e l e c t e d  f o r  t h e s e  d i s c u s s i o n s  

because of i t s  f a m i l i a r i t y  w i th  t h e  JATO u n i t s  which were t o  be used.  
2  5 

(U) The scope of work o u t l i n e d  f o r  c o n s i d e r a t i o n  i n  t h e  c o n t r a c t o r ' s  

c o s t  p roposa l  embraced a  two-part  program c o n s i s t i n g  of 25 m i s s i l e s ,  

complete w i th  warhead. Phase I of t h e  program c a l l e d  f o r  t h e  des ign ,  

f a b r i c a t i o n ,  and f l i g h t  t e s t  of 15 m i s s i l e s  (Model 1236E) t o  be com- 

posed of a  1,000-pound warhead assembled t o  t he  3  -DS-47,000, X20 lA3 JATO 

u n i t .  Phase I1 c a l l e d  f o r  10 m i s s i l e s  (Model 1236F) having a  warhead 

weight  of 1 ,600 povnds and us ing  t h e  b-DS-105,000, X202C1 JATO u n i t .  

The t e n t a t i v e  t a r g e t  d a t e  f o r  complet ion of Phase I f l i g h t  t e s t s  was 

March 1951; t h e  schedule  f o r  Phase I1 f i r i n g s  would depend upon t h e  

24 A s  a  r e s u l t  of t h e s e  e a r l y  d i s c u s s i o n s ,  t h e  Douglas A i r c r a f t  
Company (DAC) 3f Santa  Monica, C a l i f o r n i a ,  had submit ted a  proposa l ,  i n  
J u l y  1950, f o r  fou r  a l t e r n a t e  v e r s i o n s  of t h e  spec i a l -pu rpose  r o c k e t ,  
des igna ted  a s  "Contractor  Model 1236," t h e  r e s p e c t i v e  v e r s i o n s  being 
i d e n t i f i e d  by code l e t t e r s  A through D .  L t r ,  DAC t o  Chf, Rkt B r ,  Ord 
R&D Div. 12 J u l  50, sub: Proposal  f o r  Model 1236 Ground-to-Ground M s l .  
ORDTU F i l e ,  .7ul 50 - May 51,  YE33 GSA FRC. 

2 5 ~ t r ,  00 L91.91/555, CofOrd t o  D i s t  Chf, MOD, 8 Sep 50, sub: Dev 
of Large Cal S p  Psrpose Free Rkts .  ORDTU F i l e ,  J u l  50 - May 51, MRB 
GSA FRC, 



a v a i l a b i l i t y  of  JATO u n i t s  which were t o  be fu rn i shed  by t h e  

Government. 
2  6 

(U) Meanwhile, s e r i o u s  funding  problems had been deve loping  which 

e v e n t u a l l y  caused a  d r a s t i c  r e d u c t i o n  i n  t h e  scope of program p l a n s .  To 

f i nance  t h e  program d i r e c t e d  by t h e  General  S t a f f ,  t h e  Chief of  Ordnance 

had asked f o r  $1,100,000 i n  t h e  supplemental  budget f o r  F i s c a l  Year 1951. 

Th i s  amount was o r i g i n a l l y  i n t ended  t o  suppor t  complete  development of 

t h e  l i gh twe igh t  (1236E) model on a  f i r s t  p r i o r i t y  b a s i s ,  t h e  l e v e l  o f  

e f f o r t  on t h e  heavy (1236F) model be ing  l i m i t e d  t o  a  d e s i g n  s tudy  and 

some expe r imen ta t i on .  However, t h e  supplemental  budget r e q u e s t  was n o t  

adopted w i t h  a  s u f f i c i e n t l y  h igh  p r i o r i t y  t o  r e a c h  Congress,  and t h e  

General  S t a f f  r e t u r n e d  t h e  a c t i o n  f o r  resubmiss ion .  

(U) The new budget r e q u e s t ,  submit ted on 5 September 1950, amounted 

t o  $2,100,000,  t h e  i n c r e a s e  r e s u l t i n g  from d e s i r e s  expressed  by bo th  t h e  

General  S t a f f  and t h e  Committee on Atomic Energy o f  t h e  R&D Board t h a t  

development o f  t h e  heavy (1236F) model a l s o  proceed a t  maximum speed t o  

a  f i n a l l y  accepted  p ro to type .  R e a l i z i n g  t h a t  t h e s e  funds ,  i f  approved, 

would n o t  be a v a i l a b l e  u n t i l  t h e  t h i r d  q u a r t e r  of  t h e  f i s c a l  y e a r ,  t h e  

Committee on Atomic Energy i n d i c a t e d  t h a t  $500,000 of i t s  funds would be 

recommended f o r  t r a n s f e r  t o  t h i s  program. D r .  J . R .  Oppenheimer, a s  s p e c i a l  

c o n s u l t a n t ,  c r i t i c i z e d  t h i s  a s  being i n s u f f i c i e n t  and recommended $2 

m i l l i o n  a s  a  minimum. But t h i s  much money a p p a r e n t l y  was n o t  a v a i l a b l e  

t o  t h e  board;  and, i n  f a c t ,  t h e  Ordnance Corps had no a s su rance  t h a t  i t  

would even g e t  t h e  l e s s e r  amount. The Chief o f  t h e  Research Branch, O C O ,  

put  i t :  "We cannot  count  on any of  t h e  amounts mentioned . . . . There 

i s  more danger  of omission than  of d u p l i c a t i o n .  $7 

26 (1) I b i d .  (2) L t r ,  DAC t o  Chf, Rkt B r ,  R&D Div, OCO,  7  Sep 50, 
sub: Proposal  f o r  Models 1236E and 1236F. ORDTU F i l e ,  J u l  50 - May 51, 
MRB GSA FRC. (The proposa l  i n  t h i s  l e t t e r  was a  r e v i s e d  v e r s i o n  of t h e  
one submit ted i n  Ju ly  1950 [ s e e  f o o t n o t e  24 above] .  It was based on 
agreements reached i n  f u r t h e r  d i s c u s s i o n s  between Ordnance Corps and 
Douglas A i r c r a f t  r e p r e s e n t a t i v e s . )  

2 7 ~ e m o ,  Chf , ORDTB-AE , t o  Chf , ORDTX, 5  Sep 50, sub: Rkt & Lchr , 
S p e c i a l .  ORDTU F i l e ,  J u l  50 - May 51, MRB GSA FRC. 



(U) Upon r e c e i p t  of t h e  $500,000, i n  l a t e  September 1950, t h e  Chief 

of Ordnance e s t a b l i s h e d  P r o j e c t  TU2-10o7Dy "Large Ca l ibe r  F i e l d  Rocket,  

Department of t h e  Army P r i o r i t y  1 A . "  The o r d e r  t r a n s f e r r i n g  t h e s e  funds 

t o  t h e  Los Angeles Ordnance D i s t r i c t  s p e c i f i e d  a  d e l i v e r y  d a t e  of 3 1  

March 1951 ( a s  o r i g i n a l l y  e s t a b l i s h e d  f o r  Phase I e f f o r t ) ,  and s t a t e d  

t h a t  t h e  r e s e a r c h  work would be conducted under t h e  t e c h n i c a l  supe rv i -  

s i o n  of t he  O f f i c e ,  Chief of Ordnance. 28 With a  r educ t ion  i n  t h e  

q u a n t i t y  of Model 12363 m i s s i l e s  from 15 t o  14, and c e r t a i n  o t h e r  minor 

ad jus tments ,  t h e  Dzuglas A i r c r a f t  Company quoted a  r e v i s e d  e s t ima ted  

c o s t  of $499,956 f o r  t h e  Phase I e f f o r t ,  and $551,640 f o r  t he  10 Model 

1236F m i s s i l e s  u rde r  Phase 11, t h e  t o t a l  e s t i m a t e  of $1,051,596 inc lud -  

ing  a  f i x e d - f e e  of $68,796.29 The Chief of Ordnance accepted t h e s e  pro-  

posa l s  and used them a s  a b a s i s  f o r  i n i t i a l  c o n t r a c t  n e g o t i a t i o n s ;  

however, f o r  reasons  which w i l l  become obvious p r e s e n t l y ,  t h e  Phase I 

(Model 12363) program was l a t e r  scrapped and t h e  e f f o r t  under Phase I1 

was d r a s t i c a l l y  c u r t a i l e d .  

(u) Since t h e  ~ a t u r e  of t he  proposed r o c k e t  development work 

precluded t h e  d r a f t i n g  of p r e c i s e  s p e c i f i c a t i o n s ,  i t  was e s s e n t i a l  t h a t  

such work be performed by competent s c i e n t i f i c  personnel  h igh ly  s k i l l e d  

i n  rocke t  and JATO des ign  and i n  t h e  use  of s p e c i a l i z e d  equipment and 

techniques .  Having determined t h a t  procurement of t he  necessary  s e r -  

v i c e s  and s u p p l i e s  by compet i t ive  b id  would not  be f e a s i b l e  i n  t h i s  c a s e ,  

t he  Under Sec re t a ry  of che Army au tho r i zed  n e g o t i a t i o n  w i t h  a  s i n g l e -  

source  c o n t r a c t o r .  30 

-- --- 

2 8 ~ ~ ~  Order ORDTC-1-12669, OCO t o  D i s t  Chf, LAOD, 27 Sep 50. 
ORDTU F i l e ,  Jul 50 - May 51, XRB GSA FRC. 

2 9 ~ t r ,  DAC t o  LAOD, 12 Sep 50,  sub: Proposal  f o r  Models 1236E and 
- 

1236F Ground-to-Ground Msls,  a t t a c h e d  a s  I n c l  t o  L t r ,  D i s t  Chf,  LAOD, 
t o  CofOrd, 15 Sep 50,  su5: Dev of Large Cal Sp Purpose F ree  Rkts .  
ORD'TU F i l e ,  J u l  50 - May 51, MR3 GSA FRC, 

3 0 Purszant  co Sec t lon  2(c) (11)  of t h e  Armed Se rv ices  Procurement 
Act and paragraph 3-211 of the  Armed Se rv ices  Procurement Regula t ion .  
D e t e r m i n a ~ i c r  a-d F ~ d m g s  (D&F) ORD-332, P r o j  TU2-1007D, 13 Oct 50. 
ORDTU F ~ l e ,  Gal 5C - May 51, MRB GSA FRC. 



(U) The Chief of  Ordnance s e l e c t e d  t h e  Douglas A i r c r a f t  Company a s  

t h e  s i n g l e - s o u r c e  c o n t r a c t o r  f o r  t h e  e a r l y  r e s e a r c h  and exper imenta l  

work because of i t s  e s t a b l i s h e d  r e p u t a t i o n  and p a s t  exper ience  i n  

c l o s e l y  r e l a t e d  s c i e n t i f i c  f i e l d s .  Douglas A i r c r a f t  had been-and s t i l l  

was-engaged i n  R&D work f o r  t h e  Ordnance Corps, p a r t i c i p a t i n g  i n  t h e  

development of such complex m i s s i l e  systems a s  t h e  Hermes, t h e  Corpora l ,  

and the  Nike Ajax-the l a t t e r  system us ing  t h e  same type  JATO u n i t  a s  

t h a t  proposed f o r  t he  l a r g e - c a l i b e r  f i e l d  r o c k e t .  Another governing 

f a c t o r  was t h e  c u r r e n t  c o n f l i c t  i n  t h e  Far Eas t  and t h e  consequent need 

t o  complete development of  a n . i n t e r i m  emergency weapon a s  soon a s  

p o s s i b l e .  It was t h e  cons idered  judgment of  Ordnance o f f i c i a l s  t h a t  t h e  

wea l th  o f  exper ience  and f a c i l i t i e s  a v a i l a b l e  i n  Douglas A i r c r a f t  would 

e x p e d i t e  t h e  program and a s s u r e  t imely  complet ion of a  f ie ld-wor thy  

weapon a t  reasonable  c o s t .  
3  1 

(U) I n  mid-October 1950, t h e  General  S t a f f  approved t h e  Phase I 

proposa l  and au tho r i zed  t h e  award of  a  90-day l e t t e r  o rde r  c o n t r a c t  f o r  

$25O,OOO, pending f i n a l  app rova l  of a  formal  c o n t r a c t  .32 A few days 

l a t e r ,  t h e  Chief of Ordnance decided t o  drop  the  Phase I (Model 12363) 

program i n  favor  of t h e  Phase 11, Model 1236F, because the  X202C1 JATO 

u n i t  was t h e  only  one t h a t  could be made a v a i l a b l e  i n  a  r ea sonab le  

l eng th  of t ime.  I n  view of t h i s  s h i f t  i n  p lans  and t h e  l i m i t e d  funds 

then  a v a i l a b l e ,  he i n s t r u c t e d  t h e  Los Angeles Ordnance D i s t r i c t  t o  i s s u e  

a  l e t t e r  o r d e r  i n  t h e  amount of  $250,000 f o r  prompt s t a r t  of work, and 

t o  begin  n e g o t i a t i o n  of a  formal c o n t r a c t  f o r  f i v e  r a t h e r  than  10 Model 

1236F m i s s i l e s ,  t h e  t o t a l  c o s t  n o t  t o  exceed $500,000. Although 15 

rounds had been e s t a b l i s h e d  a s  t h e  minimum number necessary  t o  o b t a i n  

s t a t i s t i c a l l y  conclus ive  r e s u l t s ,  funding r e s t r i c t i o n s  l i m i t e d  t h e  

3 1 ~ ~  Blue Book, p.  2. 

3 2 ~ m t  2 ,  ACofS, G-4, t o  CofOrd, 13 Oct 50, on DF, CofOrd t o  G-4. 
2  Oct 50, sub: Request t o  Execute LO w i t h  DAC. ORDTU F i l e ,  J u l  50 - 
May 51, MRB GSA FRC. 



i n i t i a l  procurement t o  f i v e  u n i t s  and p lans  f o r  a d d i t i o n a l  procurement 

remained i n d e f i n i t e  f o r  t h e  b e t t e r  p a r t  of t h e  next  6  months. 
3  3  

(U) The Douglas A i r c r a f t  Company s igned  the  l e t t e r  o rde r  c o n t r a c t  

f o r  $250,000, on 26 October 1950, and immediately began pre l iminary  

l a b o r a t o r y  s t u d i e s . 3 4  To keep t h e  t o t a l  d o l l a r  v a l u e  of t he  formal  

c o n t r a c t  w i t h i n  t h e  s p e c i f i e d  l i m i t  of $500,000, t h e  Ordnance D i s t r i c t  

was forced  t o  reduce the  scope of  c e r t a i n  l abo ra to ry  work t o  a  ba re  

minimum. With t h i s  r e d u c t i o n ,  t h e  c o n t r a c t o r  proposed a  t o t a l  e s t ima ted  

c o s t  of $465,026.19, p lus  a 6.66 percent  f e e  of $31,000, making a  t o t a l  

c o n t r a c t  va lue  of $496,026.19 .35 The Under Sec re t a ry  of t he  Army 

approved t h e  award of a  formal  c o n t r a c t  i n  t h i s  amount, e a r l y  i n  Janu- 

a r y  1951. Supplemental Agreement 1 t o  the  b a s i c  l e t t e r  o r d e r  c o n t r a c t  

was s igned  by Douglas A i r c r a f t  on 26 January.  
3  6  

(U) As envis ioned  by Reds tone ' s  engineer ing  s t a f f ,  t h e  u l t i m a t e  

weapon was t o  be a  s imple ,  cheap, h i g h l y  mobile ,  and r e l i a b l e  f r e e -  

f l i g h t  rocke t .  It was t o  have no complicated e l e c t r o n i c  equipment,  and 

t h e r e f o r e  would n o t  r e q u i r e  h i g h l y  s k i l l e d  o p e r a t o r s  o r  maintenance 

t e c h n i c i a n s .  Here, perhaps,  was t h e  main source  of  l i n g e r i n g  o p p o s i t i o n  

t o  t h e  p r o j e c t .  How could such a  l a r g e ,  unguided rocke t  poss ib ly  have 

the  r equ i r ed  accuracy? This  was the  time-honored ques t ion  posed by 

s k e p t i c s  i n  t h e  Pentagon. And i t  was p r e c i s e l y  t h i s  ques t ion  which t h e  

Redstone-Douglas team sought  t o  answer i n  t h e  Phase 11 program. 

- - -- - - 

33(1) TT OED-10605, CofOrd t o  LAOD, 20 Oct 50. (2) L t r ,  CofOrd t o  
LAOD, 20 Oct 50, sub: I ssuance  of M f o r  Large Cal Fld Rkt ,  P r o j  TU2- 
1007D, DA P r i  1A.  (3) P r o j  O u t l i n e ,  "Mobile Rocket and Launcher P r o j e c t  
TU2-1007D, DOA 5-17-07-007," 9  Nov 50. A l l  i n  ORDTU F i l e ,  Ju l  50 - May 
51, MRB GSA FRC. 

3 4 ~ ~ ,  LAOD t o  CofOrd, 1 Nov 50 [ r e  Contr DA-04-495-OED-221. ORDTU 
F i l e ,  J u l  50 - May 51,  MRB GSA FRC. 

35(1) TT ORD-11873, CofOrd t o  LAOD, 20 Nov 50. (2) L t r ,  MOD, t h r u  
CofOrd, t o  ACofS, G-4, 15 Dec 50, sub: Request f o r  Appr of  Awd - DAC. 
Both i n  ORDTU F i l e ,  3u l  50 - May 51, MRB GSA FRC. 

36(1)  2d i n d ,  ~ 4 / ~ 1 - 3 3 0 ,  ACofS, 6 -4 ,  t o  CofOrd, 4  Jan  51, on L t r  
c i t e d  i n  foregofng f c o t n o t e  35 (2 ) ,  f i l e  same. (2) H J  Blue Book, p. 7 .  



(U) Evolu t ion  of the  Honest John Pro to type  (U) 

(U) The primary o b j e c t i v e  of t h e  Phase I1 program, which thus  

commenced i n  t h e  f a l l  of 1950, was t o  provide d e f i n i t e  proof of weapon 

system f e a s i b i l i t y  through t h e  des ign ,  development,  f a b r i c a t i o n ,  and 

t e s t  of a c t u a l  components a s  a n  assembled u n i t .  The program schedule  

c a l l e d  f o r  t h e  manufacture of f i v e  Model 1236F r o c k e t s ,  which were t o  

be d e l i v e r e d  a t  t h e  r a t e  of one per week beginning on 22 June 1951. 
37 

The completed r o c k e t s  were t o  be capable  of d e l i v e r i n g  a  1,500-pound 

warhead t o  a  minimum range of  20,000 y a r d s ,  w i t h  d i s p e r s i o n  no t  t o  

exceed 10 m i l s ,  o r  200 y a r d s '  l a t e r a l  d e f l e c t i o n ,  and a  range probable 

e r r o r  of 300 ya rds  o r  l e s s .  S p e c i f i c a t i o n s  f o r  t he  rocke t  d e s i g n  con- 

f i g u r a t i o n - l a r g e l y  d i c t a t e d  by t h e  c h a r a c t e r i s t i c s  of t he  X202C1 

motor -were a s  fo l lows  : 
3 8  

Maximum Length . . . . . . . . . . . .  327.5 inches  
. . . . . . . . . . . . .  Nose Diameter 31.0 inches  

Body Diameter.  . . . . . . . . . . . .  23.0 inches  
. . . . . . . . . . . . . . . . .  Wing Span 104.0 inches  

Nose Length (ogive)  . . . . . . .  82.0 inches  
Weight, Loaded . . . . . . . . . . . .  5,800.0 pounds 
Weight, Empty ............. 3,780.0 pounds 

(U) Pre l iminary  s t u d i e s  of t h e  d i s p e r s i o n  problem, conducted i n  

October and November 1950, r evea l ed  t h a t  a  f r e e  r o c k e t  could be used 

f o r  t he  propuls ion  u n i t  o f  t h e  weapon, bu t  some method would be r equ i r ed  

t o  c o r r e c t  f o r  t h e  t h r u s t  malal ignment ,  t i p - o f f ,  cross-wind,  and o t h e r  

e f f e c t s  p re sen t  dur ing  a c c e l e r a t i o n .  The R&D c o n t r a c t o r  proposed two 

b a s i c  des igns  which appeared t o  g ive  d i s p e r s i o n s  w i t h i n  t h e  d e s i r e d  

l i m i t s  and which would be s imple and f a i r l y  inexpens ive  t o  c o n s t r u c t .  

One o f  t he  proposed d e s i g n s ,  des igna ted  a s  Model 1236F, was t h a t  of a  

3  7  (1) 1 , p p  3 ,  7 .  (2) L t r ,  MOD, t h r u  CofOrd, t o  ACofS, G-4, 
15 Dec 50, sub: Request f o r  Appr of Awd - DAC. ORDTU F i l e ,  J u l  50 - 
May 51, MRB GSA FRC. (3) It should be noted t h a t  t he  formal c o n t r a c t  
amount ($496,026.19) d i d  no t  cover f i e l d  t e s t  o p e r a t i o n s ;  funds f o r  t h i s  
p a r t  of t h e  program were no t  provided u n t i l  mid-May 1951-the month 
before  f l i g h t  t e s t s  a c t u a l l y  began. 

3 8 ~ ~  Blue Book, p. 3 .  



free rocket guided only by the launcher rail and using eight auxiliary 

rockets for initial spin stabilization and canted fins for in-flight 

stabilization. The other design was a semicontrolled version of the 

same basic rocket, known as Model 12366, which used a simple autopilot 

system (instead of spin 

burning phase only, the 

trajectory. 
3 9 

rockets) for aerodynamic control during the 

rocket thereafter following a free ballistic 

(U) The Chief of Ordnance decided, in December 1950, that the first 

five test rockets would be the simpler, unguided model (1236~); however, 

he instructed the contractor to continue design studies on an autopilot 

system for later use in semicontrolled (1236~) units. At the same time, 

he announced that the Redstone Arsenal would have responsibility for 

technical supervision of the project, including the coordination of 

activities for all concerned agencies and contractors. 
40 

The transf er 

of this responsibility from the Office, Chief of 0rdnanceY4l to the 

Commanding Officer of Redstone Arsenal was later confirmed in an 

official communication. 
42 

Nevertheless, elements of the R&D Division, 

OCO, continued to deal directly with the various agencies and contrac- 

tors, often without consulting or advising responsible officials of the 

Redstone Arsenal. As a result, some aspects of the program-particu- 

larly those relating to major items of Government-furnished equipment- 

soon began to suffer from a lack of coordination,and the prevailing 

39(1) Ibid., pp. 4 ,  7. (2) OCM33836, rev 11 Jul 51, approved 2 
Aug 51. RSIC. 

40~emo to File, John W. Womble, HJ Proj Engr, 19 Dec 50, sub: Ord 
Proj TU2-1007D, Trip Rept - Visit to WSPG and DAC, 11 - 14 Dec 50. HJ 
R&D Case Files, Box 14-9, RHA AMSC. 

41~ee above, p. 26. 

42~tr, CofOrd til Dist Chf, IAOD, 15 Jan 51, sub: Appr of Awd - DAC. 
ORDTU File, Jul 50 - May 51, MRB GSA FRC. (This letter stated, in part: 
"The technical supervisicn for this project has been transferred from 
Office, Chief of Ord~ance as shown on RAD Order ORDTU 1-12669 [27 Sep 
501 , to Redscone Arsenal, Huntsville, Ala. . . .I1) 



atmosphere a t  t h e  lower eche lon  was one of g e n e r a l  con fus ion  and 

f r u s t r a t i o n .  
43 

(u) Another impor tan t  p o l i c y  d e c i s i o n ,  made i n  t h e  e a r l y  f a l l  of  

1950, provided f o r  t h e  maximum use  of a v a i l a b l e ,  on - the - she l f  hardware 

a s  a means of reduc ing  c o s t s  and sav ing  t ime.  Major r o c k e t  components 

which f e l l  i n  t h i s  ca t ego ry  were t h e  main power p l a n t  and t h e  s p i n  

r o c k e t .  

(U) A s  noted e a r l i e r ,  t h e  power p l a n t  s e l e c t e d  f o r  t h e  i n i t i a l  

p ro to types  was t h e  4-DS-105,000, X202C1, s o l i d  p r o p e l l a n t  b o o s t e r  motor,  

which t h e  Department of t h e  Navy was deve loping  f o r  i t s  TALOS s h i p - t o -  

a i r  guided m i s s i l e  system. 44 I n  October 1950, t h e  Ordnance R&D D i v i s i o n  

ordered  15 X202C1 JATO u n i t s  from t h e  Department of t h e  Navy f o r  use i n  

s t a t i c  f i r i n g s  and i n i t i a l  R&D f l i g h t  t e s t s . 4 5  The me ta l  p a r t s  f o r  

t h e s e  motors were " t a i l o r  made" w i t h  c l o s e  t o l e r a n c e s  by t h e  M.  W .  

Kellogg Company, J e r s e y  C i t y ,  New J e r s e y .  They were loaded by t h e  

-rJ (1) Memo, Lt Col W ,  J. Durrenberger ,  D i r  of P r o j s ,  RSA, t o  Chf,  
Tech & Engr Div, RSA, 14  Jan  52, sub: R e s p o n s i b i l i t y  f o r  H J  Dev P r o j .  
H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. (2) Also s e e  Mary T. Cagle ,  
"His tory  of t h e  Lacrosse Guided M i s s i l e  System, 1947 - 1962," (AMICOM, 
10 Sep 62) pp. 27 f f .  

44(1) "HONEST JOHN H i s t o r i c a l  Summary, F e a s i b i l i t y  Study t h r u  30 
Sep 58, and M i s s i l e  System Monthly Progress  Repor t ,  1 Oct t h r u  3 1  Oct 
58 ,"  Army Rocket & Guided M i s s i l e  Agency (ARGMA) , p. 8 .  (This  document 
h e r e a f t e r  c i t e d  a s :  H J  H i s t  Sum, FS t h r u  3 1  Oct 58.)  (2) The supe r son ic  
TAMS m i s s i l e  evolved from t h e  Bumblebee program which t h e  Navy's Bureau 
of Ordnance s t a r t e d  i n  1945. The Applied Physics  Laboratory of  Johns 
Hopkins Un ive r s i t y  conducted t h e  i n i t i a l  r e s e a r c h  and development work; 
t h e  Allegany B a l l i s t i c s  Laboratory and Hercules  Powder Company produced 
t h e  boos t e r  motor and p r o p e l l a n t .  F rede r i ck  I .  Ordway, 111, and Ronald 
C .  Wakeford, I n t e r n a t i o n a l  M i s s i l e  and Spacec ra f t  Guide (New York, 
Toronto,  & London, 1960) , p. ~ ~ ~ 1 2 5 .  

45(1) DF, 00 471.941977, CofOrd t o  Chf, BuOrd, DN, 11 Dec 50, sub: 
Proc of  JATO'S  4-DS-105,000 [Reqn ORD-51-AB-1065, 19 O c t  501. (2) The 
i n i t i a l  r e q u i s i t i o n  was l a t e r  i nc reased  t o  i nc lude  f i v e  s p a r e s ,  making 
a t o t a l  of 20 motors a t  a c o s t  of $400,000 ($20,000 each) . L t r ,  CofOrd 
t o  DAC, 10 Apr 51, no sub .  Both documents i n  ORDTU F i l e ,  Ju l  50 - May 
51, MRB GSA FRC. 



Allegany B a l l i s t i c s  ~ a b o r a t o r ~ ,  46 then  sh ipped  t o  t h e  White Sands 

Proving Ground f o r  f i n a l  assembly and f l i g h t  t e s t .  
47 

(U) Like  t h e  main power p l a n t ,  t h e  s p i n  r o c k e t  s e l e c t e d  was an o f f -  
48 t he - she l f  irem which had been developed by t h e  J e t  P ropu l s ion  Labora tory  

f o r  u se  on an  e a r l y  r e s e a r c h  v e h i c l e  known a s  t h e  Bumper WAC (Without 

A l t i t u d e  C o n t r o l ) ,  The Douglas A i r c r a f t  Company provided t h e  meta l  p a r t s  

f o r  16 s p i n  r o c k e t s  ( 2  s e t s ) ,  which were loaded by t h e  Redstone D i v i s i o n  

of t h e  Thiokol  C a r p r a t i o n  and s p i n  t e s c e d  f o r  manifold performance a t  

t h e  J e t  P ropu l s ion  Labora tory .  Based on t h e  r e s u l t s  of t h e s e  two l a b -  

o r a t o r y  t e s t s ,  40 a d d i t i o n a l  s p i n  r o c k e t s  ( 5  s e t s )  were rushed  t o  com- 

p l e t i o n  f o r  use  i n  t h e  f i v e  demons t ra t ion  f i r i n g s e 4 '  Many of t h e  t e c h -  

n i c a l  d i f f i c u l ~ i e s  l a t e r  exper ienced  i n  t h e  f l i g h t  t e s t  program stemmed 

-- 

4 6 ~ h e  Allegany B a l l i s t i c s  Labora tory  (ABL), an  o l d  name i n  double-  
ba se  s o l i d  p r o p e l l a n t  r o c k e t  r e s e a r c h ,  development,  and manufacture ,  i s  
l o c a t e d  a t  Cumberland, Maryland. During World War 11, it was ope ra t ed  
by t h e  George Washington U n i v e r s i t y  under c o n t r a c t  w i t h  t h e  Na t iona l  
Defense Research Committee of t h e  O f f i c e  of  S c i e n t i f i c  Research and 
Development. A f t e r  t h e  war, t h e  ABL was absorbed by t h e  Naval Bureau 
of Ordnance and cont inued  t o  develop p ropu l s ion  systems f o r  a l l  of t h e  
t e c h n i c a l  s e r v i c e s .  Andrew G .  Haley, ~ o c k e t r ~  and Space Exp lo ra t i on  - 
( P r i n c e t o n ,  N .  J , ,  l 959 ) ,  pp, 69, 93, 165. 

4 7 
(1)  MFR, J. W 7  Womble, H J  P r o j  Engr, t o  Chf,  ORC, 4 Dec 50, sub: 

Sp Purpose Rkt P r o j  [Nates  on Conf a t  OCO, 29 Nov 501 (2)  MFR, J . W .  
Womble, 19 Dec 50, sub: Ord P r o j  TU2-1007D, T r i p  Rept - V i s i t  t o  WSPG & 
DAC, 11 - 1L Dec 50. Both i n  H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

48 
The J e t  P r q x l s i o n  Labora tory  (JPL) was o r i g i n a l l y  formed i n  

J u l y  1940 a s  a p a r t  of  t h e  Guggenkeim Aeronau t i ca l  Labora tory  of t h e  
C a l i f o r n i a  Institute of Technology (GALCIT), w i t h  t h e  miss ion  of d e v e l -  
oping h i g h - t h r u s t  JATO u n i t s  f o r  heavy bombers. The Army S e r v i c e  Forces  
and Ordnance Department i n i t i a t e d  a r o c k e t  r e s e a r c h  program a t  t h e  CIT 
i n  1944. The r o c k e t  r e s e a r c h  group was t hen  r eo rgan ized  a s  t h e  Je t  
P ropu l s ion  Labora tory  and was governed by t h e  Execut ive  Board of t h e  
CIT. F u r t h e r  growth of t h e  rockec  r e s e a r c h  program took  p l a c e  under 
t h e  Army, and l i a i s m  was expanded t o  i nc lude  t h e  S i g n a l  Corps,  t h e  
Army Ground F x c e s ,  and t h e  Naval Bureau of Ordnance. During t h e  p o s t -  
war y e a r s ,  the JPL  cm'inued t o  be  a major f a c t o r  i n  r o c k e t  d e s i g n  and 
developrnenz, p a r c i r u l a r l y  i n  t h e  J u p i t e r  m i s s i l e  s e r i e s .  Haley, 
Rocketry - and S;ZLP E x s l o r a t i o n ,  p ~ ,  91, 98,  167. 

49 
P E R ,  J .  W .  Wsmble, 19 DEC 50, s ~ b d r d  P r o j  TU2-1007D . . .  V i s i t  

t o  WSPG & DAC, 11 - l k  Dec 50. H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 



d i r e c t l y  from t h e  lack  of t ime and funds f o r  more thorough l a b o r a t o r y  

t e s t s  i n  t h i s  e a r l y  phase of development. 

(U) Limited though i t  was, t h e  l a b o r a t o r y  work completed i n  t h e  

l a s t  few months of 1950 had convinced Ordnance e x p e r t s  t h a t  t h e  pro- 

posed l a r g e - c a l i b e r  rocke t  was t e c h n i c a l l y  f e a s i b l e  and could be success-  

f u l l y  developed t o  meet t h e  new Army requirement  f o r  a  d i r e c t - s u p p o r t  

atomic d e l i v e r y  system. But t h e r e  were y e t  a  few s k e p t i c s  i n  t h e  General  

S t a f f  who argued t h a t  such a  r o c k e t  could n o t  p o s s i b l y  have improved 

accuracy over  e x i s t i n g  a r t i l l e r y  guns,  and t h a t  t h e  Army was, i n  e f f e c t ,  

Ifpouring money down a r a t  h o l e  ." A t  one c r u c i a l  p o i n t ,  t h e  Deputy 

A s s i s t a n t  Chief of S t a f f  f o r  Guided Miss i les -obvious ly  swayed by t h e  

mistaken judgment of h i s  t e c h n i c a l  c o n s u l t a n t s - i n s i s t e d  t h a t  t h e  e n t i r e  

p r o j e c t  should be scrapped ,  i nc lud ing  t h e  few r o c k e t s  being b u i l t  f o r  

f e a s i b i l i t y  demonst ra t ion  f i r i n g s .  Colonel  H .  N .  Tof toy ,  who had guided 

t h e  rocke t  program through t h e  l ean  postwar y e a r s ,  countered t h i s  

f a m i l i a r  argument w i t h  i r r e f u t a b l e  s c i e n t i f i c  f a c t  and e v e n t u a l l y  man- 

aged t o  save t h e  program through a n  impress ive  r o c k e t  f i r i n g  wi tnessed  

by Sec re t a ry  of t h e  Army Frank Pace and o t h e r  h igh- ranking  o f f i c i a l s .  50 

(U) It was a t  t h e  h e i g h t  of t h i s  con t rove r sy ,  i n  l a t e  1950, t h a t  

Colonel  Toftoy conceived t h e  i d e a  of nicknaming t h e  rocke t  "Honest John." 

While t h e r e  a r e  a t  l e a s t  two o t h e r  v e r s i o n s  of how t h e  nickname 

o r i g i n a t e d ,  t h e  a v a i l a b l e  evidence suppor t s  t h e  fo l lowing  v e r s i o n ,  a s  

l a t e r  t o l d  by General  Tof toy .  

This  rocke t  was developed under my r e s p o n s i b i l i t i e s  wh i l e  Chief of 
t h e  Rocket Branch, Research and Development D iv i s ion ,  OCO, and t h e  name 
HONEST JOHN was submit ted by me f o r  approval  of h igher  a u t h o r i t y .  
Knowing t h a t  t roops  u s u a l l y  came up wi th  t h e i r  own nicknames f o r  weapons 
i f  they  d i d  not  l i k e  t h e  o f f i c i a l  name, we c a s t  about  f o r  a  ca tchy  name, 
easy  t o  remember. Before t h e  t e s t  f i r i n g  of t h e  f i r s t  762mm r o c k e t ,  
t h e r e  was cons ide rab le  con t rove r sy  i n  t h e  Pentagon a s  t o  i t s  worth.  In  

JU Intvw, Mary T. Cagle w i t h  H. N .  Tof toy ,  Maj Gen, USA ( r e t i r e d ) ,  
18 Apr 6 3 .  

51  
See f o r  example, Col John Redmon, "How i s  a  M i s s i l e  Named?", t he  

Army Times, 11 Jun 6 0 .  



f a c t ,  t h e r e  was s e r i o u s  c o n s i d e r a t i o n  i n  t he  General  S t a f f  of c a n c e l l a -  
t i o n  on t h e  grounds such a  l a r g e  unguided rocke t  could no t  p o s s i b l y  
have t h e  accuracy  t o  j u s t i f y  f u r t h e r  expend i tu re  of funds .  A t  t h i s  
t ime,  on a  t r i p  t o  White Sands Proving Ground, we r a n  i n t o  a  Texan mak- 
ing  s t a t emen t s  hard t o  b e l i e v e .  When h i s  v e r a c i t y  was ques t ioned ,  he 
exclaimed,  "Why around t h e s e  p a r t s  I ' m  c a l l e d  'Honest J o h n ' . "  Fee l ing  
somewhat l i k e  the  Texan a t  t h e  t ime,  I f e l t  HONEST JOHN would be an 
a p p r o p r i a t e  nickname. 5 2 

(U) The Chief of Ordnance n o t i f i e d  t h e  Redstone Arsena l ,  i n  

December 1950, t h a t  t h e  spec i a l -pu rpose  rocke t  be ing  developed under 

P r o j e c t  TU2-1007D had been g iven  t h e  name "Honest John. '153 Five  months 

l a t e r ,  i n  May 1951, he i s sued  a n  o rde r  changing the  p r o j e c t  number of 

t h e  Large Ca l ibe r  F i e l d  Rocket,  Honest John, from TU2-1007D t o  

TU2-1029. 
54 

(U) By t h a t  t ime,  t h e  Douglas A i r c r a f t  Company had e s s e n t i a l l y  

completed i t s  s h a r e  of components f o r  t h e  f i r s t  f i v e  1236F p ro to types  

and funds had been provided i n  t h e  supplemental  FY-1951 budget f o r  t h e  

f i e l d  t e s t  of t h e s e  r o c k e t s  i n  l a t e  June and J u l y  1951. Also provided 

i n  t h e  supplemental  budget were funds f o r  10 a d d i t i o n a l  1236F u n i t s  t o  

i n v e s t i g a t e  more thoroughly t h e  performance c h a r a c t e r i s t i c s  of t h e  

unguided model, and f o r  f u r t h e r  expansion of t he  program t o  inc lude  t h e  

des ign ,  manufacture,  and f l i g h t  t e s t  of 15 u n i t s  of t h e  semicon t ro l l ed  

v e r s i o n ,  Model 1236G. 

(U) Supplemental Agreement 3 t o  t h e  Douglas contract-approved by 

t h e  D i r e c t o r  of L o g i s t i c s  on 17 A p r i l  1951, and s igned  on 15 May 1951- 

amounted t o  $1,404,346 and inc reased  t h e  cumulat ive c o n t r a c t  c o s t  t o  

$1,900,372.19. Of t h i s  t o t a l ,  $544,943.19 covered t h e  f ive- round 

5 2 ~ t r  t o  Ma j  Gen John H .  Stokes , J r . ,  CMH, 21 Aug 56. (At t h e  time 
of t h i s  l e t t e r ,  Genera l  Toftoy was Commanding O f f i c e r  of Redstone 
Arsena l .  T r a n s f e r r i n g  t o  Redstone a s  a  c o l o n e l  i n  May 1952, he was pro-  
moted t o  b r i g a d i e r  g e n e r a l  on 1 November 1952 and t o  major g e n e r a l  on 
20 September 1956 .) 

5 3 ~ o s t  Diary Rept,  Ord Rkt Cen, RSA, Dec 50. AMSC H i s t  F i l e s .  

5 4 ~ ~ ~  Order ORDTU 1-13114, 25 May 51. ORDTU F i l e ,  J u l  50 - May 
51, MRB GSA FRC. 



demonstration program present ly  under discuss ion ($496,026.19 f o r  

de l ivery  of the  f i v e  1236F prototypes,  and $48,917 f o r  f i e l d  t e s t  opera- 

t i ons ,  including modification and/or fabr ica t ion  of launching, handling, 

and t e s t  f i x t u r e s ) .  The remaining $1,355,429 was t o  f inance subsequent 

development e f f o r t ;  namely, the  design,  fabr ica t ion ,  and f l i g h t  t e s t  of 

25 add i t iona l  rockets .  The scope of work thus planned, approved, and 

placed under con t rac t  as of mid-May 1951 i s  shown below. 
55 

Total  Est .  Fixed Pee Cost Plus 
Cost ( 6%) Fixed Fee 

Basic Contract (ORD-22) 
Deliver 5 Model 1236F. . . . . . . . . . . $ 465,026 $ 31,000 $ 496,026 

Supplemental Agreement 3 
Fie ld  Test 5 Model 1236F ........ 46,148 2,769 48,917 
~ e l i v e r / ~ e s t  10 Model 1236P.. . . . 235,887 14,153 250,040 
D e l i v e r l ~ e s t  15 Model 1236G. . . . . 1,042,820 62,569 1,105,389 

Tota l  Cost: Supplement 3 . . . . . . .  $1,324,855 $ 79,491 $1,404,346 

Cumulative Contract Cost ........ $1,789,881 $110,491 $1,900,372 

(U) Added t o  the  above con t rac t  cos t  were expenses incurred f o r  

c e r t a i n  items of Government-furnished equipment, adminis t ra t ive  overhead, 

and other  miscellaneous suppl ies  and services .  The cos t  of components 

and se rv ices  necessary t o  support the  expanded program amounted t o  

$1,099,228 and increased the  t o t a l  1951 funding program t o  $2,999,600. 56 

The composition of the research and development program for  F i s c a l  Year 

1951 i s  shown i n  Table 1. 

(U) Several months a f t e r  approval of the  a b w e  program, it became 

painful ly  apparent t h a t  some elements of t he  General S ta f f  were not 

55(1) HJ Blue Book, p. 8 .  (2) L t r ,  Chf, MOD, th ru  CO, RSA, & 
CofOrd, t o  ACofS, 6-4, 16 Mar 51, sub: Req for  Appr of Awd - DAC; 1st 
Ind, CofOrd t o  ACofS, 6-4, 7 Apr 51; and 2d Ind, 641~1-22673, 6-4 t o  
CofOrd, 17 Apr 51. ORDTU P i l e ,  J u l  50 - May 51, MRB GSA PRC. 

56~11 to ld ,  Ordnance received $3 mi l l ion  i n  FY 1951 funds, includ- 
ing $500,000 provided f o r  the  basic  R&D cont rac t ,  $2,100,000 requested 
i n  the  supplemental budget, and $400,000 from the  Indus t r i a l  Division, 
OCO, f o r  procurement of JATO u n i t s .  "Project HONEST JOHN - TU2-1029 
DOA #5-17-07-027-2" (Source and Dis t r ibu t ion  of Funds - FY 1951, com- 
pi led by Lt Col B. R .  Lewis). ORDTU F i l e ,  Jun 51 - Aug 51, MRB GSA FRC. 



Table 1-(U) Composition of Honest John Program, FY 1951 

Estimated 
Source & Nature of Supplies & Services Cost 

Redstone Arsenal 
Tech Supervision (Salaries, Travel, etc.) ..... $ 15,483 
Loading 120 Spin Rkts (Thiokol Corp, Rst Div) . 12,517 
Sub-Altms to other agencies for proj work ..... 100,000 

Frankford Arsenal 
35 Modified FF-4106 Integrating Accelero- 
meters and 70 Time Fuzes....... ............... 
Bureau of Ordnance, Department of the Navy 
Spotting Charges (Naval Ordnance Test station)$ 500 
JATO Units (Allegany Ballistics Laboratory) . . .  400,000 

Other 
Dev, Spin Rkt Propellant & Grain Design (Thiokol) ..... 
Guided Missile Section, Rocket Branch (ORDTU) ......... 
Contract Administration (LAOD) ........................ 
Total Cost, Government-Furnished Equip & Services. . . . .  
Total Cost, Douglas R&D Contract (ORD-22) ............. 

GRAND TOTAL 

a/Funds transferred to participating Ordnance agencies and installa- 
tions by ORDTU RAD Orders; procurement of items from the Navy 
accomplished by Military Interdepartmental Purchase Request (MIPR) . 

kl~unds allocated to the LAOD by ORDTU RAD Orders. 

SOURCE: (1) "Project HONEST JOHN - TU2-1029 DOA #5-17-07-027-z" (Source 
and Distribution of Funds - FY 1951, compiled by Lt Col B. R. 
Lewis). (2) Ltr, CO, RSA, to Thiokol Corp., Redstone Div, 21 
Dec 50, no sub. (3) RAD Order ORDTU 1-12963, 7 Mar 51; 1-13107, 
24 May 51 (Allocation of funds to Redstone Arsenal). (4) Ltr, 
CofOrd to CO Frankford Arsenal, 22 Jun 51, sub: Proj TU2-1029, 
HJ. 



convinced of the need for the Honest John rocket and therefore were 

opposed to the immediate commitment of funds for the full 30-round 

program. In July 1951, Major General Ward H. Maris, then the Deputy 

ACofS, G-4 for R&D, informed the Chief of Ordnance that the ACofS, G-3, 

was making a critical review of the requirement for a "large rocket of 

the performance characteristics that have been estimated for 'Honest 

John,"' and that the results of this study might possibly lead to "a 

determination that no requirement exists for this delivery vehicle." 

Furthermore, he indicated that the "contemplated extension" of the pro- 

gram exceeded the intent of the limited firings authorized on 21 August 

1950. Referring to the memorandum of August 1950 and to the 15 free- 

flight (1236F) units included in the initial plan, he asserted: 

It is understood now that the program of rocket firings . . . con- 
tracted with the Douglas Aircraft Company is intended to include . . . a 
later series of 15 [Model 123661 rockets . . . to be fired early in 1952. 
In view of the uncertainty of the . . . Army requirement for this means 
of delivering an atomic warhead, it is desired that the first phase of 
the program . . . be limited to . . . 15 rockets, with the understanding 
that the results of the first phase will be evaluated before final com- 
mitment is made to carry out the presently contemplated extension of 
this program. No FY 52 funds will be expended on this project without 
the expressed approval of the Deputy Assistant Chief of Staff, G-4 for 
Research and Development. 5 7 

(U) If this pronouncement constituted something less than an 

unequivocal vote of confidence in the Honest John rocket, it failed to 

alter the convictions of the Redstone-Douglas engineers, for they had 

. already demonstrated the potential value of the system in a dramatically 

successful firing some 2 weeks earlier. It is the five-round flight 

test program and the subsequent reversal of the above policy decision 

to which this study now turns. 

(U) Feasibility Demonstration Firings (U) 

. . 
(U) In early June 1951, all eyes focused on the White Sands Proving 

Ground, for the future of the Honest John Project largely rested on the 

5 7 ~ ~ ,  ~41~4-42667, to CofOrd, 12 Jul 51, sub: Rkt Dlvry of Atomic 
Whds. ORDTU File, Jun 51 - Aug 51, MRB GSA FRC. 



outcome of  t h e  f i v e  f l i g h t  t e s t s  a b o u t  t o  be made t h e r e .  With t h i s  

s m a l l  sampl ing ,  t h e  Ordnance-Douglas team would have t o  prove-at  l e a s t  

s u p e r f i c i a l l y - t h a t  t h e  l a r g e  b u t  s i m p l e  unguided r o c k e t  cou ld  i n  f a c t  

d e l i v e r  a  1,500-pound payload t o  a  r a n g e  o f  20,000 y a r d s ,  w i t h  a  r a n g e  

p r o b a b l e  e r r o r  o f  300 y a r d s  o r  l e s s  and a  d i s p e r s i o n  o r  l a t e r a l  e r r o r  

o f  n o t  more t h a n  10 m i l s  o r  200 y a r d s  a t  maximum r a n g e .  N e i t h e r  t h e  

d e v e l o p e r  n o r  t h e  sponsor  e x p e c t e d  p e r f e c t  performance i n  t h e s e  i n i t i a l  

f i e l d  t r i a l s .  The main o b j e c t i v e s  were  t o  d e m o n s t r a t e  t h e  f e a s i b i l i t y  

of t h e  proposed d e s i g n  under  a c t u a l  f l i g h t  c o n d i t i o n s  and t o  o b t a i n  

e n g i n e e r i n g  d a t a  f o r  u s e  i n  subsequen t  deve lopmenta l  e f f o r t .  

(U) 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 s e  e a r l y  p r o t o t y p e s  were  

e s s e n t i a l l y  t h e  same a s  t h o s e  p r e s c r i b e d  a t  t h e  b e g i n n i n g  of t h e  d e s i g n  

s t u d y .  58 Each round used a  dummy head ,  o r  b a l l a s t ,  we igh ing  1 ,500 

pounds.  E i g h t  a u x i l i a r y  s p i n  r o c k e t s  were mounted i n  p a i r s  on t h e  nose  

s u p p o r t  s t r u c t u r e  i n  such  a  manner a s  t o  c a u s e  t h e  m i s s i l e  t o  r o t a t e  

immediate ly  upon l e a v i n g  t h e  l aunch  r a i l ,  t h e  r e q u i r e d  s p i n  s t a b i l i z a -  

t i o n  i n  f l i g h t  b e i n g  m a i n t a i n e d  by means o f  c a n t e d  f i n s .  The main power 

p l a n t  was t h e  4-DS-105,000, X202C6 - JATO u n i t - a  modi f i ed  v e r s i o n  o f  t h e  

Navy's X 2 0 2 a  model. It used OV double  b a s e  s o l i d  p r o p e l l a n t  c a s t  i n  a  

4 - g r a i n  c o n f i g u r a t i o n ,  and was c a p a b l e  of p roduc ing  a  t o t a l  impulse  of 

420,000 pound-seconds i n  a  b u r n i n g  t ime of a b o u t  4 .39 s e c o n d s .  5  9  

(U) The s p i n  motors  used a n  i n t e r n a l - b u r n i n g ,  s i x - p o i n t e d  s t a r  

g r a i n  o f  TlOEl p r o p e l l a n t  manufac tu red  by t h e  T h i o k o l  C o r p o r a t i o n ,  

Redstone D i v i s i o n .  (The o r i g i n a l  s p i n  r o c k e t  used JPL-117D p r o p e l l a n t . )  

The p r o p e l l a n t  g r a i n  weighed a b o u t  1 . 6  pounds and measured 2 .75  i n c h e s  

i n  d i a m e t e r .  Performance s p e c i f i c a t i o n s  c a l l e d  f o r  a  minimum t h r u s t  o f  

575 pounds and a  b u r n i n g  d u r a t i o n  of 0 . 4 0  t o  0 . 4 5  s e c o n d s .  I g n i t e r s  

5 8 ~ e e  p r e l i m i n a r y  r o c k e t  d e s i g n  r e q u i r e m e n t s ,  p. 29.  
5  9  

(1) L t r ,  DAC t o  CofOrd, 28 Nov 50,  sub:  Prog Rept No. 1 on Model 
1236F Ar ty  Rkt .  (2) L t r ,  DAC t o  Chf,  MOD, 12 J u l  51 ,  sub:  Prog Rept 
#8,  Model 1236F H J .  (3)  F a c t  S h e e t ,  Honest  John P r o j  TU2-1029 - F l t  
T e s t  Summary, Ronnds 1 - 5 ,  29 Jun 51  - 7 Aug 51.  A l l  i n  H J  R&D Case 
F i l e s ,  Sox 14-9 ,  RFA AXSC 



for the spin motors measured several inches in length and one-half inch 

in diameter. 
60 

(U) The fuzing system for the 1236F units consisted of an integrat- 

ing accelerometer and a 100-second timer, both designed and manufactured 

by the Frankford Arsenal to meet specified performance characteristics. 

The function of the integrating accelerometer-an arming mechanism based 

upon acceleration and time of the rocket in flight-was to register the 

total impulse obtained from the main power plant. The 100-second timing 

device was used to simulate altitude detonation or head burst. Spotting 

charges were mounted on the rocket to indicate operation of both the 

timing device and accelerometer. 
6 1 

(U) Aside from being responsible for the design and final assembly 

of complete test units, the Douglas Aircraft Company furnished the rocket 

airframes, metal parts for the spin rockets, the rocket launcher, wind 

measurement equipment, and other sundry parts and fittings. The device 

for measuring exact wind conditions in the launch area consisted essen- 

tially of an automatic instrument which released balloons reasonably 

close to the line of trajectory. Bowen-Knapp cameras would then regis- 

ter the balloon position relative to the rocket during the first few 

hundred feet of flight, thereby recording the exact velocity and 

60 (1) Ltr, Rst 470/1689, COY RSA, to Thiokol Corp., Redstone Div. 
21 Dec 50. (2) Memo, Record of FONECON, H. L.  hackw well, Jr., ~hiokol 
Corp., to Mr. Bartley, JPL, 18 Jan 51. (3) PR & Commitment Form, ORC 
481-51, 24 Jan 51 [Pur of 40 Loaded Spin Rkts & Igniters, est cost 
$4,173.201 w/~ncl, "Specification for Grain, Spin, Rocket, 2.75 inches. l1 

All in HJ R&D Case Files, Box 14-9, RHA AMSC. 
6 1 (1) MFR, Casper J. Koeper, Chf, Design Sec, Ord Rkt Cen, 8 Feb 

51, sub: Trip Rept on Trip Relative to Ord Proj TU2-1007D, 29 Jan thru 
3 Feb 51 [Notes on Confs held at OCO, ABLY & M. W. Kellogg Co.]. (2) 
Memo, John W. Womble, HJ Proj Engr, to Chf, Projs Br, 3 Jul 51, sub: 
Visit to WSPG, 27 to 30 Jun 51 - Mr. C. J. Koeper & Mr. J. W. Womble - 
Ord Proj TU2-1029 HJ. Both in HJ R&D Case Files, Box 14-9, RHA AMSC. 



d i r e c t i o n  of s u r f a c e  winds and provid ing  t h e  d a t a  needed t o  de te rmine  

t h e  e f f e c t  of  winds on range d i s p e r s i o n .  
6 2 

(U) The n o n - t i p - o f f ,  f i xed -base ,  r a i l - t y p e  launcher  provided f o r  30 

f e e t  of guided r o c k e t  t r a v e l  a t  a launch a n g l e ,  o r  quadrant  e l e v a t i o n  

(QE) , of 22.5'. It was f a b r i c a t e d  t o  s e r v e  a s  a n  i n t e r i m  t e s t  f i r i n g  

p l a t fo rm and used a d i s ca rded  Nike s t and  a s  i t s  base .  The Chief of 

Ordnance decided t h a t  t h e  d e s i g n  of a t a c t i c a l - t y p e  launcher  should be 

he ld  i n  abeyance pending a d e c i s i o n  on t h e  p o s s i b l e  acceptance  of  t h e  

Honest John a s  a t a c t i c a l  weapon. 
6 3 

(U) By 25 June 1951, t h e  t e s t  crew had assembled t h e  f i r s t  t e s t  

round and completed t h e  d r y  runs  p repa ra to ry  t o  f l i g h t  f i r i n g  on 29 

June. A s  o r i g i n a l l y  planned, t h e  succeeding fou r  rounds were t o  be 

f i r e d  a t  1-week i n t e r v a l s ,  beginning w i t h  Round 2 on 7 J u l y  and ending 

w i t h  Round 5 on 28 J u l y .  However, t h i s  schedule  could n o t  be met because 
64 

of  inadequate  assembly space a t  t h e  White Sands Proving Ground and 

d e l a y s  i n  motor d e l i v e r y .  The motor f o r  Round 2 a r r i v e d  n e a r l y  2 weeks 

l a t e ,  postponing t h e  f l i g h t  t e s t  t o  18 J u l y  1951. Subsequent f i r i n g s  

62(1)  MFR, J. W. Womble t o  Chf Ord Rkt Cen, 4 Dec 50, sub: Sp Pur- 
pose Rkt P ro j  [Notes  on Conf a t  OCO, 29 Nov 501 . (2) L t r ,  DAC t o  LAOD, 
28 Mar 51, sub: Prog Rept #5 on Model 1236F. Both i n  H J  R&D Case F i l e s ,  
BOX 14-9, RHA AMSC. 

63(1) 1st Ind ,  00 471.941239, CofOrd t o  CO, RSA, 4 May 51, on L t r ,  
RLA 476.91191, CO, R I A ,  t o  CofOrd, sub: Lchr f o r  Rkt Model 1236F. ORDTU 
F i l e ,  J u l  50 - May 51,  MRB GSA FRC. (2) Fac t  Shee t ,  H J  P r o j  TU2-1029 - 
F l t  T e s t  Sum, Rds 1 - 5 ,  29 Jun 5 1  - 7 Aug 51. H J  R&D Case F i l e s ,  Box 
14-9, RHA AMSC. 

6 4 ~ h e  assembly space  a s s igned  i n  Navy Bui ld ing  N-77 had t o  be shared  
w i t h  t h e  Ta los  p r o j e c t  and t h e r e f o r e  made t h e  Honest John program s u b j e c t  
t o  t h e  whims of  t h e  Navy. A t  t imes ,  t h e  Honest John crew had t o  move t h e  
rocke t  o u t s i d e  t o  complete assembly work because t h e  Navy had t o  use  t h e  
b u i l d i n g .  (1) L t r ,  Maj H.  E .  Whitmore, ROO, DAC,  t o  CofOrd, 20 Aug 51, 
sub: WSPG Fac & Pers  f o r  H J .  (2) Memo, Chf, ORDTB-AB, t o  Chf, Ord R&D 
Div, 16 Aug 51, sub:  T r i p  Rept of Capt A l b e r t  Clark  t o  Sandia  Corp. 
Both i n  ORDTU F i l e ,  Jm 51 - Aug 51, MRB GSA FRC. 



took p l ace  a t  1-week in t e rva l s -25  J u l y ,  1 August, and 7 August,  

r e s p e c t i v e l y .  
6  5 

(U) A s  a  g e n e r a l  r u l e ,  a  new m i s s i l e .  system i s  no t  committed t o  

f u l l - s c a l e  f l i g h t  t e s t s  u n t i l  a l l  components have been thoroughly bench 

t e s t e d  and t h e  aerodynamic d e s i g n  has  undergone exhaus t ive  l abo ra to ry  

and wind tunne l  t e s t s .  The under ly ing  o b j e c t i v e  of  t h i s  po l i cy  i s  t o  

work out  a s  many engineer ing  "bugs" a s  p o s s i b l e  i n  t h e  l abo ra to ry  and 

thereby  reduce t h e  scope and c o s t  of f u l l - s c a l e  f l i g h t  t e s t s .  Yet ,  t he  

weapon system developer  seldom achieves  immediate s u c c e s s ,  even w i t h  

adequate  t ime and funds f o r  e x c e p t i o n a l l y  thorough l abo ra to ry  work. On 

t h e  c o n t r a r y ,  t h e  r e s u l t s  of i n i t i a l  f i e l d  t r i a l s  v e r y  o f t e n  r e f u t e  

s c i e n t i f i c  t h e o r i e s  and send t h e  des ign  eng inee r s  back t o  t h e i r  drawing 

boards w i t h  t h e  pensive conclus ion  t h a t  " the t e r r i b l e  t ragedy of  s c i e n c e  

i s  t h e  h o r r i b l e  murder of b e a u t i f u l  t h e o r i e s  by ugly f a c t s . "  
66 

(U) When one cons ide r s  t h a t  t h e  Ordnance-Douglas team had been 

allowed l e s s  than  9 months t o  des ign ,  develop,  b u i l d ,  and assemble t h e  

i n i t i a l  t e s t  models, and t h a t  t h e  t i g h t  t ime schedule and l i m i t e d  funds 

had r e s t r i c t e d  the  f u n c t i o n a l  t e s t i n g  of components t o  a  ba re  minimum, 67 

t h i s  phase of t he  Honest John program was undoubtedly t h e  most success-  

f u l  and l e a s t  expensive of  any comparable e f f o r t  i n  r o c k e t  development 

h i s t o r y .  The r e s u l t s  of t he  dramat ic  f ive- round demonst ra t ion  n o t  on ly  

e s t a b l i s h e d  t h e  t e c h n i c a l  f e a s i b i l i t y  of the  l a r g e - c a l i b e r ,  f r e e  r o c k e t  

as a h i g h l y  a c c u r a t e  system, but  a l s o  proved t h a t  complexi ty and expense 

b5(1) L t r ,  Maj H. E .  Whitmore, ROO, DAC, t o  CofOrd, 20 Aug 51, sub: 
WSPG Fac & Pers  f o r  H J .  (2) DF, 00 471.941360, CofOrd t o  Chf, BuOrd, DN, 
19 Jun 51, sub: Large Cal F ld  Rkt - H J ,  P r o j  TU2-1029. Both i n  ORDTU 
F i  l e y  Jun 51  - Aug 5 1, MRB GSA FRC. (3) L t r  , DAC t o  LAOD, 12 J u l  51, 
sub: Prog Rept 8 ,  Model 1236F H J .  H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 
(4) Also s e e  Table 2 ,  p. 44.  

6 6 0 r i g i n  of quo ta t ion  unknown; quoted i n  News F ron t ,  "01. 6 (Sep 
62 ) ,  p.  15. 

6 7 ~ n v e s t i g a t i o n  of s p i n  rocke t  performance, f o r  example, had been 
l imi t ed  t o  two t e s t  runs  on a  s p i n  j i g  t o  check the  manifold.  Memo, Maj 
H. E .  Whitmore, ROO, DAC, t o  D i r  of F r o j s ,  RSA, 11 Dec 51, sub: T e s t s  
on Spin Rkts ,  H J .  H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 



were no t  n e c e s s a r i l y  t h e  c r i t e r i o n  of s o p h i s t i c a t i o n ,  nor  t h e  s o l e  road 

t o  r e l i a b i l i t y .  

(U) While t h e r e  were a  few random f a i l u r e s  i n  t he  t imer  and a c c e l -  

erometer c i r c u i t ,  motor performance was even b e t t e r  t han  expected and 

t h e  t e s t  r e s u l t s  i n d i c a t e d  t h a t  a l l  f i v e  r o c k e t s  f e l l  w i t h i n  o r  near  

accep tab le  accuracy l i m i t s .  I n  t h e  f i r s t  f i r i n g ,  f o r  example, t h e  

t imer - spo t t i ng  charge c i r c u i t  f a i l e d  t o  s imu la t e  t h e  a l t i t u d e  d e t a n a t i o n  

o r  a i r  b u r s t  p o i n t ,  and t h e  acce lerometer  f a i l e d  t o  r e g i s t e r  motor 

performance. However, s i n c e  t h e  t e s t  r e s u l t s  i n d i c a t e d  good launcher ,  

s p i n  r o c k e t ,  and motor performance, and s i n c e  t h e  a l t i t u d e  a t  d e s i r e d  

range could be computed from t r a j e c t o r y  d a t a ,  t he  component f a i l u r e s  

were n o t  cons idered  s e r i o u s  and a c t u a l l y  had l i t t l e  e f f e c t  on t h e  over-  

a l l  t e s t  o b j e c t i v e s .  
68 

(@ The f i r s t  f l i g h t  t e s t  was, i n  f a c t ,  one of t h e  most s u c c e s s f u l  

of t he  s e r i e s .  Without c o r r e c t i o n  f o r  known n o n ~ b a n d a r d ~ c o n d i t i o n s ,  

t h e  performance of Round 1 had been es t imated  a s  fo l lows:  Peak a l t i t u d e ,  

7,786 f e e t ;  impact range  from launcher ,  22,636 yards ;  d e f l e c t i o n  e r r o r  

o r  impact p o i n t ,  48 yards  e a s t  of t h e  launcher  s e t t i n g .  The m i s s i l e  

reached a n  a c t u a l  peak a l t i t u d e  of  8,000 f e e t ,  w i t h  impact occu r r ing  

22,495 yards  downrange and only 5  yards  west o f ,  o r  o f f . c o u r s e  from, 

t h e  l i n e  of t he  launcher  s e t t i n g .  Members of  t h e  f i e l d  crew found p a r t s  

of t h e  m i s s i l e  s c a t t e r e d  i n  a  fan-shaped a r e a  about  340 ya rds  f a r t h e r  

downrange and t h e  r e s t  of t h e  m i s s i l e  imbedded i n  a  l a r g e  c r a t e r .  69 

(u) Since t h e s e  e a r l y  pro to types  were f i r e d  from a n  exper imenta l  

l auncher ,  nominally f i x e d  i n  both azimuth and e l e v a t i o n ,  a  f a i r  p i c t u r e  

of range  d i s p e r s i o n  c m l d  not  be o b t a i r e d  s o l e l y  from a n  a n a l y s i s  of 

68(1) Fac t  Shee t ,  H J  P r o j  TU2-1029 - F l t  Tes t  Sum, Rds 1 - 5 ,  29 
Jun 51 - 7  Aug 51. (2) Memo, John W. Womble, t o  Chf P r o j s  B r ,  RSA, 3  
J u l  51, sub: V i s i t  t o  WSPG, 27 - 30 Jun 51 - M r .  C .  J. Koeper and M r .  
J. W .  Womble - Ord P r o j  TU2-1329 HJ. Both i n  H J  R&D Case F i l e s ,  Box 
14-9, RHA AYSC. 

6 9 ~ ~ F G  F i r i n g  3u? l le t ix ,  3 m e s t  J=hn Round #I ,  29 Jun 51. H J  R&D 
Case F i l e s ,  Box 14-9, Rx4 AYSC. 



a c t u a l  ground impacts .  To p re sen t  a  c l e a r  s t a t i s t i c a l  p i c t u r e  of  system 

performance, t he  t e s t  eng inee r s  s t r i p p e d  o r  a d j u s t e d  t h e  surveyed pos i -  

t i o n s  f o r  known nonstandard c o n d i t i o n s ,  s i m i l a r  i n  many ways t o  t h e  

methods used i n  ana lyz ing  a r t i l l e r y  p r o j e c t i l e s  of t h e  gun-f i red  type .  

The o b j e c t  of t h e  a d j u s t e d  d i s p e r s i o n  a n a l y s i s  was t o  s t r i p  o u t  a l l  

p o s s i b l e  e r r o r  f a c t o r s  i n  s ea rch  of t h e  exper imenta l  ammunition d i s p e r -  

s i o n  r a t h e r  than t h e  t a c t i c a l  o r  f i e l d  d i s p e r s i o n  which might r e s u l t  
-9 

from f i r e  c o n t r o l  and aiming e r r o r s  o r  from t h e  lack  of ve ry  a c c u r a t e  

i n s t rumen ta t ion .  Hence, t h e  t e s t  eng inee r s  eva lua t ed  known nonstandard 

cond i t i ons  w i t h  t h e  a i d  of e l a b o r a t e  me teo ro log ica l  instruments-atmos- 

phe r i c  c o n d i t i o n s ,  bo th  a t  t h e  s u r f a c e  and a l o f t ,  be ing  sampled a t  t h e  

a c t u a l  t ime of f i r i n g .  The re fo re ,  t h e  s t r i p p e d  impact d a t a  were no t  

n e c e s s a r i l y  d e s c r i p t i v e  of t a c t i c a l  d i s p e r s i o n ,  where, f o r  i n s t a n c e ,  

a tmospheric  cond i t i ons  must be sampled cons ide rab ly  be fo re  shoot  t ime 

and poss ib ly  w i t h  comparat ively c rude  in s t rumen t s .  

(U) Also a f f e c t i n g  range d i s p e r s i o n ,  and t h e r e f o r e  cons idered  i n  

t h e  s t r i p p e d  a n a l y s i s ,  were such f a c t o r s  a s :  t h r u s t  and mechanical 

malalignment; e r r o r s  i n  launcher  s e t t i n g ;  and v a r i a t i o n s  i n  empty and 

g r o s s  m a t e r i e l  weight ,  t o t a l  impulse,  burn t  v e l o c i t y ,  and c e n t e r  of 

g r a v i t y .  Among t h e  c r i t e r i a  e s t a b l i s h e d  f o r  de te rmining  the  m a t e r i e l  

c o r r e c t i o n  f a c t o r  were a  s t anda rd  empty weight  of 3 ,850 .0  pounds (with-  

o u t  s p i n  rocke t s  o r  i g n i t e r )  and a  s t anda rd  p r o p e l l a n t  o r  g r a i n  weight  
70 

of 2 ,050.0 pounds. Accordingly,  t h e  s t a t i s t i c a l  a n a l y s i s  of t h e  f i r s t  

f i v e  f l i g h t  t e s t s ,  shown i n  Table 2 ,  i nc ludes  two ground impact po in t s :  

one based on a c t u a l  survey and t h e  o t h e r  on s t r i p p e d  d a t a .  7  1 

7 0 ~ ~ ~  Tech Memo MTM-406, Honest John Dispers ion  B u l l e t i n  No. 1. 
Rounds 1 - 13, 28 Dec 51. RSIC. 

7 1 ~  more d e t a i l e d  account of t hese  and subsequent R&D f l i g h t  t e s t s  
i s  presented  i n  t h e  appendix. 



Table 2- (U) P a r t i a l  Summary of Honest John 
F e a s i b i l i t y  Demonstration F i r i n g s  

Condi t ions  
Def l ec t ion  

(Yards) 
P 

159 west  

137 wes t  

9 west  

134 west 

40 e a s t  

Data S t r ipped  f o r  Known 
Nonstandard 

Range Round 

5  west 

189 west  

12 e a s t  

124 west  

227 e a s t  

SOURCE: "Honest John Data Summary Chart (OV Grain)  , "  DAC, 18 Feb 53.  

(G) Formal Development Program Es tab l i shed  

21,074 

20,622 

20,320 

20,185 

20,345 

(U) On 2  August 1951, be fo re  t he  f e a s i b i l i t y  demonst ra t ion  f i r i n g s  

Number 

1 

2  

3  

4  

5  

Date 

had been completed and eva lua t ed ,  t h e  S e c r e t a r y  of t h e  Army approved an  

Ac tua l  Ground Impact 

Range D e f l e c t i o n  

Ordnance Technica l  Committee recommendation f o r  t h e  i n i t i a t i o n  of formal  

F i r e d  

29 Jun 51 

18 J u l  51 

25 J u l  51 

1 Aug 51  

development e f f o r t  w i t h  1A p r i o r i t y .  This  a c t i o n  au tho r i zed  t h e  Chief 

of Ordnance t o  proceed w i t h  t h e  f i r s t  phase of t h e  development program 

which had been de f ined  and funded some 3  months e a r l i e r .  7  2  S p e c i f i c a l l y ,  

(Yards) I (Yards) , (Yards) 

22,495 

21,648 

21,749 

21,653 

t h e  i n i t i a l  e f f o r t  would c o n s i s t  of t h e  des ign ,  f a b r i c a t i o n ,  and f l i g h t  

7  Aug 51 21,738 I 

t e s t  of 10 a d d i t i o n a l  1236F u n i t s ,  followed by a  second phase c o n s i s t i n g  

of 15 semicon t r c l l ed  (1236G) u n i t s .  However, pursuant  t o  t h e  r e s t r i c -  

t i o n s  imposed t h e  mcnth before  by t h e  Deputy ACofS, 6-4  f o r  R & D , ~ ~  t h e  

f i n a l  commitment t o  c a r r y  c u t  t h e  second phase was not  t o  be made u n t i l  

r e s u l t s  of t h e  f i r s t  phase had been eva lua t ed .  7  4  

(U) The foregc ing  a c t i o n  was obvicus ly  premature,  f o r  i t  was a l r e a d y  

o b s o l e t e  before  t h e  izk had d r i e d .  The o r i g i n a l  goa l  of t he  program had 

been t o  i n v e s t i g a t e  system performar-ce f u r t h e r  and o b t a i n  s u f f i c i e n t l y  

conclus ive  r e s u l t s  t o  e s t a b l i s h ' f e a s i b i l i t y .  However, t h e  

7 2 
See above, pp. 34  - 35,  and Table 1, p .  36. 

73 
See above, p. 37.  

740CM 33836, r e v  11 I u l  51, appr 2 Aug 51, sub: Large Cal Fld Rkt 
(HJ) - I n i t l a t i o n  of De:;, RSIC. 



"unexpectedly s u c c e s s f u l  r e s u l t s "  of  t h e  f i r s t  f i v e  f i r i n g s  d i s p e l l e d  

t h e  shroud of  skep t i c i sm;  and the  f e a s i b i l i t y  of  t h e  system was "no 

longer  s e r i o u s l y  ques t i oned .  "75 The t u r n i n g  po in t  came on 7 August 1951, 

when S e c r e t a r y  of  t h e  Army Frank Pace and o t h e r  o f f i c i a l s  of  t h e  Genera l  

S t a f f  wi tnessed  t h e  f i f t h  Honest John f i r i n g  a t  White Sands Proving 

 round. 76 Impressed w i t h  t h e  s i m p l i c i t y  and performance of  t h e  Honest 

John r o c k e t ,  S e c r e t a r y  Pace immediately i s sued  v e r b a l  i n s t r u c t i o n s  f o r  

maximum a c c e l e r a t i o n  of t h e  development program. S p e c i f i c a l l y ,  he 

i n s t r u c t e d  t h e  A s s i s t a n t  Chief o f  Ordnance " to  put HONEST JOHN on a  c r a s h  

b a s i s "  and t o  r e d i r e c t  t h e  program a s  fo l lows:  

a .  Have twen ty - f ive  1236F r o c k e t s  f i r e d  by 30 Sept  1951. Th i s  
would be i n  a d d i t i o n  t o  t h e  f i v e  t h a t  have been f i r e d  t o  d a t e .  

b .  Stop a l l  work on t h e  a u t o - p i l o t  s t a b i l i z e d  models,  inasmuch a s  
t h e  p re sen t  s p i n  s t a b i l i z e d  r o c k e t s  appear  t o  be s u f f i c i e n t l y  a c c u r a t e .  

c.  Procure an  a d d i t i o n a l  f o r t y  1236F r o c k e t s ,  w i t h  a u t h o r i z a t i o n  
f o r  m a t e r i a l  purchases  on ly ,  pending t h e  outcome o f  f u r t h e r  f i r i n g  tes ts .  

d.  Coordinate  w i t h  proper  i n d i v i d u a l s  i n  o t h e r  agenc i e s  t o  provide 
t h e  r equ i r ed  warheads a s  e x p e d i t i o u s l y  a s  p r a c t i c a b l e .  

e.  F i r e  a  number of  t he  twenty- f ive  r o c k e t s  (paragraph a  above) 
w i t h  "hot heads ."'77 

7 5 ~ e m o ,  ~ 4 / ~ 1 - 6 0 5 7 4 ,  Maj Gen Ward H .  Maris, Dep ACofS, G-4 f o r  R&D, 
f o r  Chmn, RDB, 24 Sep 51, sub: Req f o r  A l l o c a t i o n  from t h e  FY 1952 
SECDEF Emergency Fund. ORDTU F i l e ,  Sep 51  - 30 Nov 51, MRB GSA FRC. 

76(1) ORDTU Dai ly  Rept t o  Chf of R&Dy 1 Aug 51. ORDTU F i l e ,  Jun 
51  - Aug 51, MRB GSA FRC. (2) Memo, J .  W .  Womble, t o  Chf,  P r o j  Sec,  RSA, 
8 Aug 51, sub: . . .  T r i p  Rept on V i s i t  t o  WSPG, N . M .  on 6  & 7 Aug 51; 
w / ~ n c l ,  Newspaper Cl ipp ing  ( u n i d e n t i f i e d ) .  H J  R&D Case F i l e s ,  Box 14-9, 
RHA AMSC. (Among those  p re sen t  a t  t h e  demons t ra t ion  were: M r .  K a r l  R .  
Bendetsen, A s s i s t a n t  S e c r e t a r y  of  t h e  Army; Br ig .  Gen. S t an l ey  R .  
Mickelsen,  Deputy ACofS f o r  Guided M i s s i l e s ;  Maj. Gen. Ward H.  Mar i s ,  
Deputy ACofS f o r  R&D; B r ig .  Gen. Herber t  B.  Loper,  Chief ,  Armed Forces  
S p e c i a l  Weapons P r o j e c t ;  and Br ig .  Gen. L e s l i e  E .  Simon, Ch ie f ,  R&D 
Div i s ion ,  OCO, and A s s t  CofOrd.) 

7 7  (1) "History o f  HONEST JOHN,"  23 Aug 51. ORDTU F i l e ,  Jun 51  - 
Aug 51, MRB GSA FRC. (2) Also see H J  Blue Book, p .  51. (3) I n  connec- . 
t i o n  w i t h  t h i s  d r a s t i c  s h i f t  i n  program d i r e c t i o n ,  i t  i s  i n t e r e s t i n g  t o  
no t e  t h a t  four  h i g h l y  s u c c e s s f u l  f i r i n g s  had a l r e a d y  been made when t h e  
r e s t r i c t e d  development program was approved on 2 August.  Equal ly  s i g -  
n i f i c a n t ,  perhaps,  i s  the  f a c t  t h a t  t he  f i f t h  t e s t  f i r i n g ,  though b a s i -  
c a l l y  s u c c e s s f u l ,  was t h e  l e a s t  a c c u r a t e  o f  t h e  s e r i e s .  (See Table  2 . )  
I f  it can be assumed he re  t h a t  S e c r e t a r y  Pace had no t  (Cont on next  page) 



(U) By mid-August 1951, t h e  Chief of Ordnance had taken  t h e  neces-  

s a r y  a c t i o n s  t o  p lace  t h e  Honest John program on a c r a s h  b a s i s  and t o  

e f f e c t  r e d i r e c t i o n  of t h e  program e f f o r t  pursuant  t o  t h e s e  i n s t r u c t i o n s .  
7 8 

I n  a p a t e n t l y  a n t i c l i m a c t i c  a c t i o n ,  on 21 August 1951, t h e  Acting Deputy 

ACofS, G-4 f o r  R&D, l i f t e d  t h e  program r e s t r i c t i o n s  t h a t  had been imposed 

by h i s  o f f i c e  i n  ~ u l ~ , ~ ~  and urged t h e  Chief of Ordnance " to  push t h i s  

program v igo rous ly  w i t h  a view t o  an  e a r l y  de t e rmina t ion  of t h e  r a t e  of 

s p i n  necessary  i n  t h i s  l a r g e  rocke t  t o  achieve  t h e  accuracy  r equ i r ed  f o r  

atomic weapon suppor t  of ground f o r c e s . "  
80 

(U) The Ordnance Subcommittee on Rockets and Launchers completed 

i t s  proposed r e v i s i o n  of t h e  rocke t  development plan ( P r o j e c t  TU2-1029) 

on 21 September 1951-less than  a month a f t e r  r e c e i p t  of  t e n t a t i v e  

requirements  from t h e  Army F i e l d  Forces.  But t h i s  p lan  was not  approved 

by t h e  Ordnance Technica l  Committee u n t i l  mid-January 1952, and f i n a l  

approval  by t h e  General  S t a f f  came i n  a s e p a r a t e  a c t i o n  more than  a 

month l a t e r .  Meanwhile, t he  subcommittee rece ived  t h e  t e n t a t i v e  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  launching and handl ing  equipment, i n  October ,  

and immediately recommended t h e  i n i t i a t i o n  of development under Ordnance 

P r o j e c t  TU2-3008, w i t h  1A p r i o r i t y .  F i n a l  approval  of t h i s  a c t i o n  came 

a t  t h e  end of February 1952. 
8 2 

(U) Some 2 weeks e a r l i e r ,  on 12 February,  t h e  Chief of t h e  Army 

F i e l d  Forces s e n t  t h e  General  S t a f f  a d e t a i l e d  s e t  of proposed m i l i t a r y  

(Cont from p. 45.) been f u l l y  app r i sed  of t h e  success  achaieved i n  
e a r l i e r  f i r ings-and  the  v e r b a l ,  on- the-spot  d e c i s i o n  lends some credence 
t o  t h i s  assumption-i t  would appear  t h a t  h i s  personal  obse rva t ion  of t h e  
f i f t h  f i r i n g  was d i r e c t l y  r e s p o n s i b l e  f o r  t h e  sudden s h i f t  i n  t e c h n i c a l  
approach and emphasis.  

7 8 
Memo, Brig Gen L. E .  Simon, Asst  CofOrd, f o r  M r .  Pace, SAY 16 Aug 

51, sub: The Accelera ted  "Honest John" Program. 
7 9 

See above, p. 37. 

'ODF, t&/F4-51369, t a  CofOrd, 21 Aug 51, sub: Rkt Dlvry of Atomic 
Whds. ORDTU F i i e ,  iuc 51 - Aug 51, MRB GSA FRC. - 

8 1 0 ~ ~  3L061, 1 7  J a n  52; OCM 36119, 28 Feb 52. RSIC. 

8 2 0 ~ ~  3 L l i 8 ,  28 Feb 5.2. RSIC. 



c h a r a c t e r i s t i c s  f o r  both t h e  Honest John rocke t  and ground equipment.  
83  

The Ordnance Technica l  Committee approved t h e  s ta tement  of  d e t a i l e d  

m i l i t a r y  c h a r a c t e r i s t i c s  i n  a  meeting he ld  on 20 November 1952. The 

General  S t a f f  f i n a l l y  approved t h e  a c t i o n  w i t h  some changes on 12 

February 1953-exactly a  year  a f t e r  submission by the  Army F i e l d  

Forces .  
8  4 

(U) While t h e  o f f i c i a l  p r o j e c t  p lans  thus  f i l t e r e d  s lowly  through 

t h e  Pentagon, t h e  r e s p o n s i b l e  Ordnance Corps agencies  and c o n t r a c t o r s  

proceeded pos thas t e  w i t h  weapon system development wi thout  t h e  b e n e f i t  

of c l e a r l y  de f ined  t e c h n i c a l  guidance.  This  h i g h l y  a c c e l e r a t e d  phase 

of  t h e  Honest John program r e s u l t e d  i n  t h e  b a s i c  o r  i n t e r i m  tactica.l!fi  

weapon system, which embraced t h e  M31, 762-m.  rocke t  and t h e  M289 s e l f -  

p ropel led  (truck-mounted) launcher  w i th  a s s o c i a t e d  handl ing  equipment. 

8 3 ~ t r ,  ATDEV-10 471.941300, OCAFF t o  ACofS, G-4, 12 Feb 52,  sub: 
Proposed M C ' s  f o r  a  Large Cal Sp Purpose Fld Rkt w i t h  Lchr,  F i r e  Cont ro l  
& Ammo Hdlg Equip. ORDTU F i l e ,  Dec 51 - Feb 52, MRB GSA FRC. 

8 4 0 ~ ~  34490, 20 Nov 52; OCM 34615, 12 Feb 53. RSIC. 



CHAPTER I11 

u 
(fz) IMPLEMENTATION OF THE ACCELERATED PROGRAM (U) 

(U) Pursuant  t o  v e r b a l  i n s t r u c t i o n s  of  t he  S e c r e t a r y  of t h e  Army, 

t he  Chief of Ordnance placed t h e  Honest John program on a  c r a s h  b a s i s ,  

a s  of 9  August 1951 (two days a f t e r  t he  l a s t  demonst ra t ion  f i r i n g ) ,  and 

promptly r e d i r e c t e d  t h e  development e f f o r t  acco rd ing ly .  The o r i g i n a l  

development p l an ,  approved and funded i n  May 1951, had embraced t h e  fab-  

r i c a t i o n  and t e s t  of 25 r o c k e t s :  10 of them t o  be i d e n t i c a l  i n  d e s i g n  

t o  t h e  f i v e  1236F unguided, s p i n - s t a b i l i z e d  r o c k e t s  then  being readied  

f o r  f e a s i b i l i t y  demonst ra t ion  f i r i n g s ;  t h e  o t h e r  15 t o  be the  semicon- 
1 

t r o l l e d  des ign ,  Model 1236G. To implement t h e  a c c e l e r a t e d  program, t h e  

Chief of Ordnance d i r e c t e d  t h a t  t h e  Douglas A i r c r a f t  Company suspend 

f a b r i c a t i o n  of t h e  15 Model 1236G r o c k e t s ,  and i n  l i e u  the reo f  f a b r i c a t e  

a  l i k e  number of 1236F u n i t s ,  t h e  e n t i r e  o rde r  of 25 r o c k e t s  (Rounds 6  

through 30) t o  be de l ive red  and f i r e d  by 30 September 1951. I n  view of 

t h i s  s tepped-up f i r i n g  schedule ,  he a l s o  au tho r i zed  t h e  c o n t r a c t o r  t o  

b u i l d  a  second f ixed-base  R&D launcher f o r  d e l i v e r y  by 20 September 1951, 

s o  t h a t  two r o c k e t s  could be f i r e d  s imul taneous ly .  A t  t h e  same t ime,  he 

d i r e c t e d  t h e  Los Angeles Ordnance D i s t r i c t  t o  proceed wi th  the  procure-  

ment of m a t e r i a l s  f o r  l a t e r  f a b r i c a t i o n  of 40 a d d i t i o n a l  1236F r o c k e t s .  2 

(U) Under t h e  a c c e l e r a t e d  development p lan  thus  adopted,  f l i g h t  

t e s t s  of t h e  25 1236F rocke t s  were t o  be completed by 30 September 1951, 

t he  prime o b j e c t i v e  being t o  i n v e s t i g a t e  performance of t h e  s low-spin 

rocke t .  Assuming s a t i s f a c t o r y  performance of t h e s e  rounds,  t h e  40 add i -  

t i o n a l  1236F r o c k e t s  would then  be f i r e d  t o  o b t a i n  f u r t h e r  development 

and b a l l i s t i c  d a t a .  P a r a l l e l  a c t i o n s  would be taken  t o  procure a  number 

of t a c t i c a l  p ro to types  f o r  engineer ing-user  t e s t s  and t o  execute  

1 
See pp. 34 - 35,  44 - 45. 

2(1) TT ORD-17075, CofOrd t o  LAOD, 9  Aug 51. (2) TT Om-17137, 
CofOrd t o  LAOD, 10 Aug 51. Both i n  ORDTU F i l e ,  Jan  - Aug 51, MRB GSA 
FRC. ( 3 )  1st Ind ,  CofOrd t o  LAOD, 10 Aug 51, on L t r ,  LAOD t o  CofOrd, 
sub: Contr DA-04-495-ORD-22, Pro j TU2-1029 (HJ) (DAC) . H J  R&D Case F i l e s ,  
BOX 14-9, RHA AMSC. 



3~emo, ACcfOrd for Mr. Pace, SAY 16 Aug 51, sub: The Accelerated HJ 
Program. ORDTU File, Jun - Aug 51, MRB GSA FRC. 

- - 
- - 

" - ' - 
production engineering and industrial contracts. 

3 

( kh Contractual Arrangements (U) 

(U) For Crash Program on Rocket Airframes and JATO Units 

(U) The Douglas Aircraft Company began work on the conversion of 

1236G rockets, in mid-August 1951, under a change order to the basic 

contract. A letter agreement, signed with the company on 29 August, 

authorized $200,000 for procurement of material for the 40 additional 

1236F rockets. The formal agreement, signed in mid-November 1951 

authorized $608,515.99 (including above material cost) for the manufac- 

ture of 40 sets of rocket airframes, with delivery to begin in December 

1951 and be completed by 1 March 1952. 
4 

(U) Realizing that the M. W. Kellogg Company and the Allegany 

Ballistics Laboratory would not be able to supply the quantity of JATO 

units needed to meet the crash schedule, the R&D Division, OCO, estab- 

lished a new source of supply for both JATO metal parts and propellant 

charges. In the fall of 1951, it selected the Burnham Corporation, at 

Irvington, New York, as the new source of booster cases and began the 

reactivation of Government-owned facilities at Radford Arsenal, Virginia, 

for production and loading of propellant charges. The latter facility, 

operated by the Hercules Powder Company of Wilmingtcn, Delaware, was 

expected to be in operatien by February 1952 and have sufficient molds 

to fabricate and deliver 3,500 rocket charges by July 1952. 5 

4(1) Ltr, Chf, MOD, thru CO, RSA, and CofOrd, to ACofS, G-4, 10 
Oct 51, sub: Req for Appr of Awd of Suppl Agmt to Formalize a Ltr Suppl 
and Enlarge Scope of Work Under Contr DA-04-495-ORD-22, DAC; and 1st Ind, 
~41~1-70520, G-4, to CofOrd, 14 Nov 51. ORDTU File, Sep - Nov 51, MRB 
GSA FRC. (2) HJ Blue Book, p. 8. (3) Suppl 6, 16 Nov 51, included a 
net reduction of $347,963, resulting from conversion of the 1236G rockets 
to the cheaper 1236F design. The total contract value thus decreased 
from $1,900,332.19 (Silpp? 3, May 51) to $1,752,409.19 (Suppl 6, Nov 51). 

C 
J (1) Memo. Chf, ORDW; to Chf, ORDIM, 13 Sep 51, sub: Actvn of 

Radford Fac for Pdn of Cast Double Ease Propellants. (2) TT ORD-20840, 
OCO-ORD%3 KO Dist Chf, Ff.OD, 26 Sep 51. 30th in ORDTU File, Sep - Nov 
51, MRS ZSA FRC. 



(U) To e x p e d i t e  t h e  procurement o f  v i t a l  m a t e r i a l s  f o r  f a b r i c a t i o n  

of t h e  40 a d d i t i o n a l  b o o s t e r  c a s e s  needed under t h e  a c c e l e r a t e d  deve lop-  

ment program, t h e  New York Ordnance D i s t r i c t  awarded t h e  Burnham 

Corpora t ion  a noncompeti t ive l e t t e r  c o n t r a c t  f o r  $112,700, i n  October 

1951, w i t h  t h e  i n t e n t i o n  of  execu t ing  a formal  c o n t r a c t  f o r  $225,400 

w i t h i n  120 days .  The formal  c o n t r a c t ,  approved and s igned  i n  February 

1952, c a l l e d  f o r  f o u r  a d d i t i o n a l  s e t s  of  b o o s t e r  c a s e s ,  t o g e t h e r  w i t h  44 

c r a t e s  and o t h e r  s e r v i c e s  and s u p p l i e s ,  a t  an e s t ima ted  c o s t  of  $43,796, 

t hus  i n c r e a s i n g  t h e  t o t a l  c o n t r a c t  v a l u e  t o  $269,196. 
6 

(U) The Radford Arsena l ,  however, was unable  t o  commence p r o p e l l a n t  

p roduct ion  by t h e  t a r g e t  d a t e  of  February 1952 because of d i f f i c u l t i e s  

i n  l o c a t i n g  c r i t i c a l  m a t e r i a l s  f o r  f a b r i c a t i o n  of molds and because of  

appa ren t  confus ion  concerning r e l a t i v e  p r i o r i t i e s  of competing programs. 7 

A s  a s top-gap  measure,  t h e  Chief of  Ordnance t h e r e f o r e  r e - e s t a b l i s h e d  a 

requirement  f o r  p r o p e l l a n t  p roduct ion  a t  t h e  Allegany B a l l i s t i c s  

Laboratory.  Following complet ion of an  e x i s t i n g  o r d e r  f o r  35  g r a i n s  

e a r l y  i n  March 1952, t h e  Navy's Bureau of  Ordnance promised d e l i v e r y  o f  

40 a d d i t i o n a l  g r a i n s  a t  t h e  rate of  s i x  per month, beg inning  i n  A p r i l .  8 

6(1) C m t  2 ,  64161-62972, ACofSy 6-4 ,  t o  CofOrd, 15 Oct 51, on DF, 
CofOrd t o  G-4, 9 Oct 51, sub: Req f o r  Auth t o  Awd L t r  Contr t o  Burnham 
Corp. (2) L t r ,  00 471.941685, CofOrd t o  NYOD, 16 Oct 51, sub: I ssuance  
o f  LO f o r  Large Cal  F ld  Rkty P r o j  TU2-1029, DA P r i  1A. Both i n  ORDTU 
F i l e ,  Sep - Nov 51, MRB GSA FRC. (3) 2d Ind ,  G4 /~1-3807 ,  ACofS, G-4, 
t o  CofOrd, 1 Feb 52, on L t r ,  NYODy t h r u  CofOrd, t o  ACofS, G-4, 8 Jan 52,  
sub: Req f o r  Appr of  a Proposed Awd i n  t h e  Amt  o f  $269,196, . . .  Suppl 
Agmt No. 2 t o  L t r  Contr DA-30-069-ORD-505 w i t h  Burnham Corp. ORDTU 
F i l e ,  Dec 51  - Feb 52, MRB GSA FRC. 

7 ~ t r ,  CG, OAC, t o  COY RSA, 15 Feb 52, sub: Ord P r o j  TU2-1029-HJ- 
Psi  1A, JATO, 4-DS-105,000, X202C6 Gra ins .  ORDTU F i l e ,  Dec 51  - Feb 
52, MRB GSA FRC. 

'(1) L t r ,  CofOrd t o  COY RSAy 25 Feb 52, sub: P r o p e l l a n t  Molds f o r  
H J ;  00 471.911448. ORDTU F i l e ,  Dec 5 1  - Feb 52, MRB GSA FRC, (2) L t r ,  
CofOrd t o  C O Y  RSA, 7 Mar 52, sub: Program Scd - H J  P r o j  TU2-1029, DA 
P r i  1A; 00 471.9/1531, RSA 4701383. H J  R&D Case F i l e s ,  Box 14-9, RHA 
AMSC . 



(U) The Hercules  Powder Company s igned  a  c o n t r a c t  f o r  p roduct ion  

of  180 p r o p e l l a n t  charges  i n  l a t e  March 1952;' but  t h e  f i r s t  s e t  of 

molds was no t  d e l i v e r e d  t o  Radford Arsena l  u n t i l  e a r l y  June .  The c a s t -  
10 

i n g  of  two g r a i n s  per week s t a r t e d  2 weeks l a t e r .  A s  of  28 Ju ly ,  on ly  

t h r e e  molds were on hand a t  Radford Arsena l ,  w i t h  s i x  more scheduled t o  

a r r i v e  e a r l y  i n  August.  Del ivery  of  t h e  remaining 33 molds was expected 

by t h e  end of  September 1952, a t  which time t h e  product ion  c a p a c i t y  

would r each  28 g r a i n s  per  week. 
11 

td (m For Additional T e s t  Rockets (I?) 

&' 
(M) Meanwhile, a c t i o n  had been t aken  t o  procure 130 a d d i t i o n a l  

1236F r o c k e t s  which were t o  be a v a i l a b l e  upon complet ion of t h e  70 

development and b a l l i s t i c  t e s t  f i r i n g s .  A supplemental  c o n t r a c t  ag ree -  

ment i n  t h e  amount of  $1,171,506,  s igned  w i t h  t h e  Douglas A i r c r a f t  

Company i n  l a t e  A p r i l  1952, c a l l e d  f o r  t h e  manufacture of  130 s e t s  of  

Type 11, Model 1236F components s u i t a b l e  f o r  u se  w i t h  t h e  Government- 

fu rn i shed  X202C6 (M6) JATO u n i t .  F i f t e e n  of  t h e s e  (Group 1) were t o  be 

complete s e t s  w i t h  i n e r t  warheads,  f o r  use  i n  t e s t i n g  t h e  t a c t i c a l  

l aunche r ,  t r a n s p o r t e r ,  and handl ing  equipment under development a t  t h e  

Rock I s l a n d  Arsena l .  Group 2 c o n s i s t e d  of  10 s e t s  wi thout  b a l l a s t  and 

t e l e m e t r y ,  f o r  use i n  b l a s t  and f r agmen ta t i on  warhead t e s t s ;  t h e  remain- 

i n g  105 s e t s  (Group 3 )  were t o  c o n s i s t  of t h e  f i n ,  f i n  f a i r i n g ,  and 

p e d e s t a l  o n l y ,  t h e s e  being earmarked f o r  "Spec ia l"  warhead t e s t s .  Other  

9 ~ u p p l  Agmt 21 of Contr W - 1 1 -  173-Om-37, 20 Mar 52. (The b a s i c  
c o n t r a c t  had been i n  e f f e c t  s i n c e  13 A p r i l  1949 and covered product ion  
of  v a r i o u s  types  of gun and r o c k e t  p r o p e l l a n t s  f o r  Army weapons. 
Supplement 21 provided funds f o r  r e a c t i v a t i o n  of  c a s t  p r o p e l l a n t  f a c i -  
l i t i e s  f o r  Honest John, i nc lud ing  $864,925 f o r  p roduct ion  equipment and 
$50 1,120 f o r  180 p r o p e l l a n t  cha rges .  T h i s ,  t o g e t h e r  w i t h  p r o p e l l a n t  
o r d e r s  f o r  o t h e r  sys tems ,  t o t a l e d  $9,979,006.27.) 

1°MF~, 6  Jun 52,  s3=b: Ord Pro j TU2-1029, H J ,  FONECON Btwn Lt Col 
W .  C .  Ohl ,  OCO, and M r .  J. W .  Womble, John A .  Robins,  RSA, on 6 Jun 52,  
P r o p e l l a n t  Gra in ;  Data confirmed by TT ORDDW-TR-155, CG,  RSA, t o  CofOrd, 
10 Jun 52. HJ R&D Case F i l e s ,  Box 16-9,  RHA AMSC. 

l l ~ t r ,  00 L71.912576, CofOrd t o  CO,  RSA, 28 J u l  52, sub: HJ Prope l -  
l a n t  Pdn a t  RA; 3; R&D Case F i l e s ,  sox 16-9, RHA AMSC. 



i tems inc luded  i n  t h e  c o n t r a c t  were f o u r  s e t s  of  Type I s p a r e s ,  and 50 

s p i n  r o c k e t s  w i t h  35  nozz l e  s e t s  f o r  u se  i n  f u n c t i o n a l  t e s t s .  
12 

(U) For A d d i t i o n a l  JATO Cases 

(U) The Redstone Arsena l  began p a r a l l e l  n e g o t i a t i o n s  f o r  t h e  manu- 

f a c t u r e  of  a d d i t i o n a l  JATO c a s e s  e a r l y  i n  1952. I n  i t s  p roposa l  f o r  28 

sets of me ta l  p a r t s ,  submi t ted  i n  February ,  t h e  Burnham Corpora t ion  

quoted a  s u b s t a n t i a l l y  h ighe r  u n i t  p r i c e  ($6,600 i n  c o n t r a s t  t o  $5,635 

each  f o r  t h e  f i r s t  44 s e t s ) ,  on t h e  grounds t h a t  t h e  o r i g i n a l  p roposa l  

had been t o o  low. l3 For t h e  nex t  120 u n i t s ,  t h e  Redstone Arsena l  s o l i c  

i t e d  compe t i t i ve  b id s  from Burnham and s e v e r a l  o t h e r  e q u a l l y  q u a l i f i e d  

c o n t r a c t o r s .  l4 Th i s  t ime t h e  Burnham Corpora t ion  quoted a  u n i t  p r i c e  

e q u a l  t o  t h a t  agreed t o  i n  t h e  b a s i c  c o n t r a c t ,  bu t  on ly  i f  it r ece ived  

t h e  o rde r  f o r  t h e  t o t a l  l o t  of  148 s e t s .  Despi te  a  much lower b id  from 

t h e  Barium S t e e l  Corpora t ion ,  l5 and over  s t r o n g  o b j e c t i o n s  i n t e r p o s e d  by 

Redstone o f f i c i a l s ,  M r .  H .  G .  Jones ,  Chief o f  t h e  Rocket Branch o f  t h e  

RdtD D i v i s i o n ,  OCO, d i r e c t e d  t h a t  t h e  e n t i r e  o r d e r  of  148 u n i t s  be g iven  
16 

t o  t h e  Burnham Corpora t ion .  
Y 

12 (1) L t r ,  CO, RSA, t o  Chf, MOD, 28 Jan  52,  sub: Ord P r o j  TU2-1029, 
HJ DAC Contr DA-04-495-ORD-22. H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 
(2) L t r ,  MOD, t h r u  CO, RSAy and CofOrd, t o  ACofS, G-4, 8  Apr 52,  sub: 
Req f o r  Appr of Awd of Suppl Agmt t o  Enlarge t h e  Scope of  Work and I n c  
t h e  E s t  Cost and Fxd Fee of  Contr DA-04-495-ORD-22, DAC; and 2d Ind ,  
G4/E1-26133, ACofSy G-4, t o  CofOrd, 23 Apr 52. H J  R&D Case F i l e s ,  Box 
14-8, RHA AMSC. (3) H J  Blue Book, p.  8 .  (4) Suppl Agmt 7 ,  s igned  on 
28 Apr 1952, i nc reased  t h e  t o t a l  v a l u e  of t h e  R&D c o n t r a c t  from 
$1,752,409.19 t o  $2,923,915.19. 

13~T. ,  Chf,  NYOD, t o  CO, RSAy 12 Feb 52. H J  R&D Case F i l e s ,  Box 
14-9, RHA AMSC. 

1 4 ~ t r ,  CO, RSA, t o  NYOD, 14 Feb 52,  sub: Ord Pro j TU2-1029, DA P r i  
LA, JATO Proc.  H J  R6J) Case F i l e s ,  Box 14-9, RHA AMSC. 

1 5 ~ a r i u m ' s  b id  f o r  120 u n i t s  ( p l u s  120 c r a t e s  and f i v e  e x t r a  noz- 
z l e s )  came t o  $669,274; t h e  Burnham b id  f o r  t h e  same number of  u n i t s  
amounted t o  $733,730-the d i f f e r e n c e  of  $64,456 being enough t o  buy 
n e a r l y  12 sets of  JATO p a r t s ,  l e s s  e x t r a  n o z z l e s ,  a t  t h e  Barium p r i c e .  
(1) L t r  , Barium S t e e l  Corp. t o  NYODy 28 Feb 52.  (2) L t r ,  Burnham Corp. 
t o  NYOD, 4  Mar 52. Both i n  H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

"WR, 28 Feb 52, sub: P r o j  TU2-1029 - H J  Booster  Proc .  HJ R&D 
Case F i l e s ,  Box 14-9, RHA AMSC. 



(U) I n  May 1952, t h e  General  S t a f f  approved t h e  award of a  supple-  

mental  agreement f o r  $906,640, i n c r e a s i n g  t h e  t o t a l  c o n t r a c t  v a l u e  t o  

$1,175,836 and the  t o t a l  number of JATO u n i t s  from 44 t o  192. l7 The 

Redstone Arsena l  proceeded w i t h  subsequent procurement of R&D t e s t  

motors w i t h  no a t tempt  t o  i n t roduce  compet i t ion .  The Burnham c o n t r a c t  

was l a t e r  increased  by $516,002 t o  cover  95 more s e t s  of meta l  p a r t s ,  

i n c r e a s i n g  t h e  t o t a l  c o n t r a c t  t o  $1,691,838 and t h e  number of JATO u n i t s  

from 192 t o  287. 
18 

@ Y For Product ion Engineering Study and Limited Procurement (U) 

(U) Meantime, t h e  a c c e l e r a t e d  t ime tab le  f o r  t he  25-round f l i g h t  

t e s t  program had undergone s u b s t a n t i a l  d e c e l e r a t i o n  because of c e r t a i n  

product ion b o t t l e n e c k s .  The l a s t  f i r i n g  i n  t h i s  s e r i e s  took p l ace  i n  

l a t e  May 1952-nearly 8 months behind schedule ;  f l i g h t  t e s t  of t h e  

remaining 44 Type I r o c k e t s  then  began and most of them had been f i r e d  

by mid-November. 19 

(U) With only  38 of t he  74 development and b a l l i s t i c  t e s t s  completed 

by t h e  end of June 1952, t h e  Ordnance Corps had executed c o n t r a c t s  f o r  a  

product ion eng inee r ing  s tudy  and l i m i t e d  i n d u s t r i a l  procurement. The 

Chief of Ordnance had approved a  p l an ,  i n  February 1952, whereby t h e  

product ion engineer ing  s tudy  and i n i t i a l  p roduct ion  e f f o r t  would be 

-- - - 

172d Ind ,  G4/E1-31923, ACofS, G-4, t o  CofOrd, 23 May 52, on L t r ,  
D i s t  Chf, NYOD, t h r u  CofOrd, t o  ACofS, G-4, 1 May 52, sub: Req f o r  Appr 
of Proposed Awd i n  the  Arnt of $906,640 t o  Surnham Corp.,  Covering Pro- 
posed S ~ p p l  Agmt 3 t o  Contr DA-30-069-ORD-505. ORDTU F i l e ,  May 52, MRB 
GSA FRC . 

18(1) 2d Ind ,  G4/E1-33105, ACofS, G-4, t o  CofOrd, 27 May 52, on 
L t r ,  Chf, NYOD, t h r u  CofOrd, t o  6-4,  14 May 52, sub: Req f o r  Appr of  . . .  
Awd i n  the  A m t  of $246,444 t o  Burnham Corp., Covering ... Suppl Agmt 4 
t o  Contr DA-30-069-ORD-505. ORDTU F i l e ,  May 52, MRB GSA FRC. (2) L t r ,  
Chf, NYOD, t o  CG,  RSA, 19 Nov 52, sub: Contr DA-30-069-ORD-505 w i t h  
Burnham Corp. H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

"(1) H 3  Data Sbm Chart (0" G r a i n ) ,  DAC, 18 Feb 53. (2) HJ Data 
Sum Chart (010 G r a i n ) ,  DAC, Rev 26 Feb 53. Both i n  H J  R&D Case F i l e s ,  
Box 14-9, RHA AMSC. ( 3 )  For d i s c u s s i o n  of e a r l y  problems and d e l a y s ,  
s ee  below, pp. 66 - 7 5 .  

- + - 
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con t r ac t ed  ou t  on an open compet i t ive  b a s i s ;  however, p re s su re  a p p l i e d  

by t h e  Douglas A i r c r a f t  Company soon changed a l l  t h i s .  Upon hea r ing  of  

t h e  p lan ,  M r .  F.  W.  Conant, Vice P res iden t  i n  charge of manufacture,  

c a l l e d  Major General  A .  B. Quin ton ,  J r . ,  t h e  Deputy Chief of  Ordnance, 

and informed him t h a t  u n l e s s  t he  Douglas A i r c r a f t  was awarded t h e  pro- 

duc t ion  s tudy  and any i n i t i a l  p roduct ion  f o r  t h e  Honest John, i t  would 

immediately p u l l  ou t  of a l l  work on t h e  p r o j e c t .  This  ul t imatum placed 

Ordnance o f f i c i a l s  i n  t h e  u n p a l a t a b l e  p o s i t i o n  of choosing between two 

agonizing a l t e r n a t i v e s :  they  could proceed a s  planned and r i s k  a  mini-  

mum de l ay  of 18 months i n  t he  Honest John program; o r  they  could  q u i e t l y  

submit t o  a  s u b t l e  form of blackmail  and avoid a n  i n t e r r u p t i o n  i n  R&D 

work which was a l r e a d y  running behind schedule .  Rea l i z ing  t h a t  an  

extended de l ay  would p l ace  t h e  e n t i r e  p r o j e c t  i n  jeopardy,  they  s a c r i -  

f i c e d  p r i n c i p l e  f o r  expediency and chose t h e  l a t t e r  course .  I n  l a t e  

March, Colonel  W .  M. T i s d a l e  of t h e  I n d u s t r i a l  D iv i s ion ,  OCO, i n s t r u c t e d  

t h e  Redstone Arsenal  t o  d i r e c t  both c o n t r a c t s  t o  t h e  Douglas A i r c r a f t  

Company, bu t  emphasized t h a t  f u t u r e  product ion  would be handled on a  

compet i t ive  b a s i s .  
20 

(U) The product ion  eng inee r ing  c o n t r a c t ,  s igned  on 2  June 1952 f o r  

$1,691,772 ( inc lud ing  a  f i x e d  f e e  of $95,760),  provided f o r  s t u d i e s  of 

development des ign  drawings and s p e c i f i c a t i o n s ,  adap t ing  them t o  modern 

product ion  methods, e l i m i n a t i n g  c o s t l y  and l e s s  e f f i c i e n t  methods, and 

reducing  t h e  use  of c r i t i c a l  m a t e r i a l s .  It a l s o  c a l l e d  f o r  t h e  manufac- 

t u r e  and d e l i v e r y  of 50 pro to types  of t h e  f i n a l  redes igned  r o c k e t ,  t o  be 

des igna ted  a s  t h e  Type I11 1236F Honest John. 
2  1 

The c o n t r a c t  was l a t e r  

20(1) 1st Ind,  00 471.9/1318, CofOrd t o  C O ,  RSA, 11 Feb 52, on L t r ,  
CO, RSA, t o  CofOrd, sub: H J  Pdn Study.  ORDTU F i l e ,  Dec 51 - Feb 52, MRB 
GSA FRC. (2) MFR, Col P e t r o l i n o ,  f4Mar  52. (3) MFR, Lt Col W. C .  Ohl,  
4  Apr 52. (4) TT ORD-10311, CofOrd t o  COY RSA, sub:  H J  Pdn Study, 20 
Mar 52. Las t  t h r e e d o c s i n  ORDTU F i l e ,  Mar - Apr 52, MRB GSA FRC. 

2111~oug la s  A i r c r a f t  Company, I n c .  - Honest John Product ion Engineer-  
ing  Study, Model 1236F - Contrac t  DA-04-495-ORD-328. " (This paper con- 
t a i n s  a  summary of p e r t i n e n t  f a c t s  r e l a t i n g  t o  t h e  c o n t r a c t  and an 
e x t r a c t  of A r t i c l e  1, a s  amended by Supplement 1 . )  



completed and c l o s e d  o u t  w i t h  a n e t  e x p e n d i t u r e  o f  $1,595,773.  
2  2  

0 
(IZ) I n  l a t e  March 1952,  t h e  ACofS, G - 4 ,  had approved a  l i m i t e d  

p r o d u c t i o n  r e q u i r e m e n t  f o r  340 Honest  John r o c k e t s ,  w i t h  a  v iew toward 

c r e a t i n g  a l i m i t e d  o p e r a t i o n a l  c a p a b i l i t y  f o r  f i v e  Honest  John b a t t e r i e s  

by J a n u a r y  1953. 23 By mid-June,  however, t h e  u n i t  c o s t  o f  t h e  m i s s i l e  

had i n c r e a s e d  from a b o u t  $15,000 t o  $20,000, and funds  were  n o t  a v a i l -  

a b l e  t o  c o v e r  t h e  e n t i r e  l o t .  The G e n e r a l  S t a f f  t h e r e f o r e  reduced t h e  

i n i t i a l  procurement from 340 t o  243, 40 o f  which were  t o  be p rocured  

under  t h e  R&D c o n t r a c t  f o r  u s e  i n  t e s t i n g  warheads  and p r o v i d i n g  f l i g h t  

d a t a  f o r  t h e  complete  r o c k e t .  
2  4  

u (a The l i m i t e d  p r o d u c t i o n  c o n t r a c t  t h u s  s i g n e d  w i t h  t h e  Douglas 

A i r c r a f t  Company on 16 June 1952 prov ided  $3,774,978 ( i n c l u d i n g  a f i x e d  

f e e  o f  $213,678) f o r  t h e  f a b r i c a t i o n  and d e l i v e r y  o f  203 sets o f  m e t a l  

p a r t s  (Model 1236F a i r f r a m e s ) ,  t h e s e  u n i t s  t o  be based upon t h e  b e s t  

d e s i g n  i n f o r m a t i o n  a v a i l a b l e  under  t h e  R&D c o n t r a c t .  A  s u p p l e m e n t a l  

agreement t o  t h i s  c o n t r a c t ,  s i g n e d  on 28 June 1952, i n c r e a s e d  t h e  number 

o f  rounds  from 203 t o  219,  t h e  16 a d d i t i o n a l  u n i t s  be ing  p rocured  f o r  

u s e r  t e s t s  which were  s c h e d u l e d  t o  b e g i n  i n  J a n u a r y  1953. T h i s  i n c r e a s e d  

t h e  t o t a l  v a l u e  o f  t h e  i n d u s t r i a l  c o n t r a c t  t o  $4,018,333.  The f i r s t  16 

( u s e r  t e s t )  rounds  were t o  be d e l i v e r e d  by 1 J a n u a r y  1953; t h e  n e x t  20 

2  2  
Closed Out C o n t r a c t  L i s t i n g s ,  1 J u l  63,  AMICOM, p. 3 .  

23 (1) ~ E m t  2 ,  G4/R4-19152, 6 - 4  t o  CofOrd, 26 Mar 52,  on DF, 6 - 3  t o  
G-4, 24 Mar 52 ,  sub:  Limited Pdn o f  HJ Msls & A n c i l l a r y  Equip.  ORDTU 
F i l e ,  Mar - Apr 52,  MRB GSA FRC. (2) As w i l l  be no ted  l a t e r ,  t h e  i n i t i a l  
o p e r a t i o n a l  c a p a b i l i t y  was changed t o  e i g h t  r e d u c e d - s t r e n g t h  b a t t e r i e s  
and t h e s e  were  n o t  f u l l y  equipped u n t i l  June 1954. 

24(1)  DF, 00 471.9/2293,  CofOrd t o  ACofS, G-4, 13 J u n  52,  sub: Prog 
of Limited Pdn of  9J Msls & A n c i l l a r y  Equip.  ORDTU F i l e ,  J u l  - Aug 5 2 ,  
MRB GSA FRC. (2) H J  3 l u e  Book, p. 52. 



rounds were t o  be a v a i l a b l e  f o r  T2020 chemical warhead t e s t s  by 1 

February 1953. 
2  5  

CI 0 The 40 r o c k e t s  f o r  R&D purposes (mentioned i n  t h e  above indus-  

t r i a l  procurement plan) were procured by Supplemental Agreement 8 t o  t h e  

b a s i c  R&D c o n t r a c t  on 16 June 1952. These a d d i t i o n a l  u n i t s  were t o  be 

i d e n t i c a l  i n  des ign  t o  t he  Type I1 r o c k e t s  a l r e a d y  on o r d e r ,  w i t h  t h e  

except ion  of t h e  hinged nose ,  acce lerometer  s p o t t i n g  charge i n s t a l l a t i o n ,  

and p rov i s ions  f o r  t h e  Sandia warhead t r a i l e r  a t tachment .  I n  a d d i t i o n  

t o  providing $344,432 f o r  t h e s e  40 u n i t s ,  t he  supplemental agreement 

a l s o  included $262,514 f o r  t h e  des ign ,  f a b r i c a t i o n ,  and d e l i v e r y  of one 

pro to type  t ra i le r -mounted  launcher ,  i nc reas ing  t h e  t o t a l  v a l u e  of t h e  

R&D c o n t r a c t  t o  $3,530,223.19. 
2  6  

II 
For FY 1953 Procurement (U) 

b' (p) AS o r i g i n a l l y  planned, t h e  foregoing  l i m i t e d  procurement f o r  

R&D purposes i n  FY 1952 was t o  be followed by volume procurement i n  FY 

1953. The approved program, i ssued  t o  t he  Redstone Arsena l  i n  l a t e  

October 1952, a l l o t t e d  $29,40O,OOO f o r  procurement of 2,000 complete 

Honest John r o c k e t s  a t  a  u n i t  p r i c e  of $14,700, product ion  d e l i v e r i e s  

t o  s t a r t  t h e  f i r s t  month i n  FY 1954 and extend i n t o  the  f i r s t  h a l f  o f  

FY 1955. I n  view of t h e  e x c e s s i v e l y  h igh  1952 procurement p r i c e  of 

$20,000 per  round,  t h e  I n d u s t r i a l  D iv i s ion ,  OCO, decided t o  handle 1953 

25(1) "Douglas A i r c r a f t  Company, Inc .  - H J ,  I n d u s t r i a l  Cont rac t  
DA-04-495-ORD-342." (This  paper c o n t a i n s  a  summary of p e r t i n e n t  f a c t s  
r e l a t i n g  t o  t h e  c o n t r a c t  and t h e  circumstances under which awarded.) 
(2) Memo, Chf, Rkt Dev Gp, RSA, t o  D i r ,  OML, 13 Nov 52, sub: Ord P r o j  
TU2-1029 - H J  - Divers ion  of Pdn Rds t o  R&D. H J  R&D Case F i l e s ,  Box 
14-9, RHA AMSC. (3) Memo, Chf, Rkt Dev Gp, t o  D i r ,  OML, 25 Nov 52, sub: 
Ord P ro j  TU2-1029, H J  Dlvry Scds. ORDTU F i l e ,  Nov - Dec 52, MRB GSA FRC. 

26(1) H J  Blue Book, p.  8 .  (2) L t r ,  Chf, IAOD, t h r u  CofOrd, t o  
ACofS, G-4, 23 May 52, sub: Req f o r  Appr of Awd of Suppl Agmt t o  Enlarge 

Fee of Contr DA-04-495- 
AMSC . 

t h e  Scope of Work and I n c  the  E s t  Cost and Fxd 
ORD-22, DAC. H J  R&D Case F i l e s ,  Box 14-8, RHA 



procurement on a compet i t ive  b id  b a s i s ,  r a t h e r  t han  go d i r e c t l y  t o  t h e  

Douglas A i r c r a f t  Company on a s i n g l e  c o n t r a c t o r  b a s i s .  
27 

(U) The Redstone Arsena l  moved ou t  on t h i s  a b o r t i v e  procurement 

e x e r c i s e  i n  Ncvember 1952-before t h e  Type I development f l i g h t  t e s t s  

had been completed and eva lua t ed .  Since t h e  complete round was t o  be 

assembled i n  t h e  f i e l d  by Ordnance Corps u n i t s ,  t h e  components were 

broken down i n t o  t h r e e  s e p a r a t e  procurement groups.  One of t h e s e  con- 

s i s t e d  of  JATO meta l  p a r t s  which were then  being produced by t h e  Burnham 

Corpora t ion .  The o t h e r  two groups embraced components t hen  being pro- 

duced by the  Douglas A i r c r a f t  Company: namely, t h e  nose ,  f i n s ,  and 

f a i r i n g  meta l  p a r t s ,  and s p i n  rocke t  metal  p a r t s .  28 The Redstone Board 

of Awards rece ived  compet i t ive  b ids  on a l l  t h r e e  groups i n  l a t e  January 

1953. The Emerson E l e c t r i c  Company was t h e  low b idder  f o r  t h e  nose,  

f i n s ,  and f a i r i n g  meta l  p a r t s ;  Douligny, I n c . ,  of C h a r l o t t e ,  North 

Ca ro l ina ,  submit ted the  low b id  f o r  s p i n  rocke t  me ta l  p a r t s .  29 The 

Cameron I r o n  & S t e e l  Works was t h e  low b idder  f o r  t h e  JATO meta l  p a r t s ;  

however, t h e  board recommended t h a t  t h e  S. D.  Hicks & Son Company, 

Boston, Massachuset ts ,  be g iven  t h e  award s i n c e  i t  was a smal l  bus ines s  

i n  a d i s t r e s s e d  labor  a r e a  and i t  agreed t o  meet t h e  low b i d d e r ' s  p r i c e .  
30 

t /  
(p) By mid-February 1953, t he  Board of Awards had f i n i s h e d  i t s  work 

and submit ted informat ion  t o  t h e  Ordnance D i s t r i c t s  f o r  n o t i f i c a t i o n  of 

s u c c e s s f u l  b idde r s .  A t  t h i s  p o i n t ,  t h e  FY-1953 volume procurement 

2 7 ~ t r ,  CoiOrd t o  CG, RSA, 29 Oct 52, sub: FY 53 Proc of HJ Rkts;  
I n c l  1 t h e r e t o ,  Consol idated Proc Prog, 21 Oct 52. ORDTU F i l e ,  Sep - 
Oct 52, MRB GSA FRC. 

2 8 ~ h e  l a t t e r  i t em was so  sepa ra t ed  because t h e  Thiokol  Corpora t ion  
a t  Redstone Arsena l ,  Alabama, would cont inue  t o  load the  s p i n  r o c k e t s  
and the  Ordnance Corps wanted a me ta l  p a r t s  producer n e a r e r  t h a t  l oca -  
t i o n  t o  save sh ipping  c o s t s .  With me ta l  p a r t s  t hen  being produced a t  
Santa  Monica, C a l i f . ,  t h e  Government had t o  pay sh ipp ing  charges  from 
C a l i f o r n i a  t o  Alabama, thence t o  White Sands (Proving Ground), New Mexico. 

2 9 ~ i t h  r e f e r e n c e  t o  t h e  foregoing  foo tno te  r e l a t i v e  t o  sh ipp ing  
c o s t s ,  no t e  t h e  s t r a i g h t  sh ipping  l i n e  from North Caro l ina  t o  North 
Alabama, thence t o  New Mexico. 

3011in of Cocf on H J  Rkt. OCO, 8 Apr 53. ORDTU F i l e ,  Mar - Apr 53,  
MRB GSA FRC. 

- 7 - r 

- .  
---32 



- x ~ z * . * L .  ( 

exerc i se  came t o  an abrupt  h a l t ;  and R e d s t o n e ' s T ~ ~ d ~ - P r o c u r e m e n t  

Division braced i t s e l f  f o r  a  r epea t  performance wi th  only 4 months l e f t  

t o  complete nego t i a t ions  and o b l i g a t e  funds before  the  end of t h e  f i s c a l  

yea r .  Because of t e c h n i c a l  d i f f i c u l t i e s  being encountered i n  engineer-  

ing-user f l i g h t  t e s t s ,  Maj. Gen. Emerson L. Cummings, then A s s i s t a n t  

Chief of Ordnance, concluded t h a t  t echn ica l  progress on t h e  Honest John 

was not  s u f f i c i e n t  t o  warrant  f u l l - s c a l e  production.  Af te r  a  thorough 

a n a l y s i s  of t e s t  r e s u l t s ,  he recommended, and t h e  General S t a f f  r e l u c -  

t a n t l y  agreed,  t h a t  volume prccurement should be cancel led  and FY-1953 

procurement l imi ted  t o  abcut 200 a d d i t i o n a l  rounds which were t o  be pro- 

duced by the  Douglas A i r c r a f t  Company on an end-item b a s i s .  Meanwhile, 

the  Ordnance Corps would conduct a  s e r i e s  of s p e c i a l  accuracy t e s t s  t o  

determine t h e  cause of l a rge  d i spe r s ion  e r r o r s ,  and be prepared t o  recom- 

mend production of the  remaining l , % O  rounds w i t h i n  90 t o  120 days. 3 1  

(U) Upon learning t h a t  i t  had not  been se lec ted  fo r  p a r t i c i p a t i o n  

i n  the  2,000-round production program, the Douglas A i r c r a f t  Company had 

voiced sharp object ions-apparently t o  Gen. Lyman L. Lemnitzer, then 

Deputy Chief of S t a f f  f o r  Plans and Research-on t h e  grounds t h a t  t h i s  

represented  t h e  f i r s t  l a rge  production c o n t r a c t .  I n  support  of t h i s  

d e c i s i o n ,  General Cummings explained t h a t  Douglas had been awarded con- 

t r a c t s  f o r  the  production engineering study and f o r  production of the  

f i r s t  200 rounds, i n  1952; but  f o r  the  2,000-round program, Douglas' b id  

f o r  airframes was so  f a r  out  of l i n e  ($3,972 aga ins t  a  low b id  of $2,379) 

t h a t  it could not be s e r i o u s l y  considered f o r  the  award. Even though 

the  Ordnance Corps had a l ready  bent over backward t o  appease t h i s  con- 

t r a c t o r  i n  an e a r l i e r  t r a n s a c t i o n ,  General Lemnitzer emphasized t h a t  

". . . Douglas had a t o p - f l i g h t  o rgan iza t ion  . . . and we should not  

31(1) Min of GM Coord Conf, CCD, 26 Feb 53. ORDTU F i l e ,  Jan - Feb 
53, MRB GSA FRC. (2) MFR, OCofS, DA, 23 Mar 53, sub: R o c  of H J  Rkts, 
20 Mar 53. ORDTU F i l e ,  Mar - Apr 53, MRB GSA FRC. 



antagonize  them t o  the  po in t  where they  w i l l  no t  work f o r  u s .  . . . 113 2 

(U) It soon became ev iden t ,  however, t h a t  t h e  Douglas A i r c r a f t  

Company had been an tagonized ,  f o r  i t  was i n  something l e s s  than  a  cooper-  

a t i v e  mood when approached on the  reduced 200-round product ion program. 

The Redstone Arsena l  began n e g o t i a t i o n s ,  i n  A p r i l  1953, on t h e  b a s i s  of 

a  r equ i r ed  d e l i v e r y  schedule  of 35  t o  40 rounds per month, beginning 

w i t h  t e rmina t ion  of c u r r e n t  product ion  i n  August 1953 and con t inu ing  

through January 1 9 5 4 . ~ ~  Nego t i a t i ons  f i r s t  broke down i n  l a t e  May, when 

Douglas r e fused  t o  accept  t he  r e q u i r e d  d e l i v e r y  schedule .  The c o n t r a c t o r  

i n s i s t e d  on 30 weeks' p roduct ion  lead time from d a t e  of c o n t r a c t ,  p l ac ing  

i n i t i a l  d e l i v e r y  i n  January 1954. This  problem was ha rd ly  so lved  before  

Douglas r a i s e d  another  roadblock,  i n  r e f u s i n g  t o  accept  a  s t anda rd  con- 

t r a c t  c l a u s e  r e q u i r i n g  c o n t r o l  of overt ime by t h e  c o n t r a c t i n g  o f f i c e r .  

The Arsena l  managed t o  s o l v e  t h i s  problem by expedi ted  a c t i o n  on 5 June,  

and n e g o t i a t i o n s  were f i n a l l y  concluded a  week l a t e r .  
34  

(U) Supplements 2 and 3 t o  t h e  product ion c o n t r a c t ,  s igned  on 11 

June and 29 June 1953, r e s p e c t i v e l y ,  c a l l e d  f o r  200 s e t s  of Type I1 

meta l  components w i th  s p a r e  p a r t s ,  e i g h t  Type I1 warhead compartments, 

and mod i f i ca t ion  of packaging requi rements ,  a t  a  t o t a l  e s t ima ted  c o s t  

of $1,786,169. Th i s  increased  t h e  t o t a l  c o n t r a c t  va lue  from $4,018,333 

t o  $5,804,502, t h e  l a t t e r  i nc lud ing  a  f i xed  f e e  of $328,557. 35 Subse- 

quent mod i f i ca t ions  t o  t h e  c o n t r a c t  r e s u l t e d  i n  a  c o s t  r educ t ion  of 

$1,754,247, leav ing  a  n e t  expendi ture  through c lose -ou t  of $4,050,255. 
36 

32(1) I b i d .  (2) A t  t h e  t ime of t h i s  d i s c u s s i o n  (20 March 1953),  
General  Cunnnings was s e r v i n g  i n  a  dua l  capac i ty  a s  A s s i s t a n t  Chief of 
Ordnance, and Chief of t h e  I n d u s t r i a l  D iv i s ion ,  OCO; he was named Chief 
of Ordnance i n  November 1953. 

3 3 ~ i n  of Conf on H J  Rkt ,  OCO, 8  Apr 53. ORDTU F i l e ,  Mar - Apr 53, 
MRB GSA FRC . 

34Cmt  2 ,  00 471.911153, ACofOrd t o  ACofS, 6-4 ,  12 Jun 53, on DF, 
~ 4 1 ~ 4 - 3 6 5 2 7 ,  G - 4  t o  CofOrd, 11 Jun 53 ,  sub: Proc of 200 H J  Rkts .  ORDTU 
F i l e ,  May - h n  53, MRB CSA FRC. 

3 5 ~ u m  of Ind Contr DA-04-495-ORD-342, DAC. 
3  6  

Closed O u t  Ccn'ract L i s t i n g ,  AMICOM, 1 J u l  63, p. 3 .  



Most of t h e  c o s t  r educ t ion  cen te red  around t h e  i n i t i a l  219-round o r d e r ,  

t h e  Douglas A i r c r a f t  Company r e p o r t i n g  an  underrun of $1,213,331 due t o  

manufacturing improvements. 
3  7  

V 
For Add i t iona l  FY 1953 Development Work (U) 

u 
(p) Aside from t h e  purchase of  JATO u n i t s  and o t h e r  Government-fur- 

n i shed  i tems f o r  t h e  above 200 product io2  rounds,  t h e  Redstone Arsena l  

o b l i g a t e d  n e a r l y  a  h a l f  m i l l i o n  d o l l a r s  i n  FY 1953 f o r  a d d i t i o n a l  deve l -  

opment and engineer ing  e f f o r t  a t  t he  Douglas A i r c r a f t  Company. A t  t h e  

end of June 1953, t he  scope of work under t h e  R&D c o n t r a c t  had been 

expanded t o  provide f o r  t e s t  purposes 40 s e t s  of Model 1236F meta l  com- 

ponents ,  50 s e t s  of s p i n  rocke t  c a s i n g s ,  and f i v e  s e t s  of nose s e c t i o n s .  

Other  development work f inanced  i n  FY 1953 involved s e v e r a l  d e r i v a t i o n s  

of t h e  Model 1236F r o c k e t ,  each designed t o  f u l f i l l  a  s p e c i f i c  f u n c t i o n .  

One of t h e s e ,  t he  Fa ther  John, was a  s tandard  round wi th  a u x i l i a r y  

Deacon rocke t s  s t r apped  t o  t h e  motor body f o r  o v e r - a c c e l e r a t i o n  t e s t  of 

XW-7 atomic warhead components. Another des ign  was t h e  2 - s t age  Model 

1236FF rocke t -o r ig ina l ly  intended a s  a n  o v e r t e s t  v e h i c l e  f o r  XW-7 corn- 

I ponents ,  bu t  l a t e r  used a s  a  p o s s i b l e  means of i n c r e a s i n g  t h e  range  of 

t h e  Honest John. Conversely,  a  t h i r d  des ign - l a t e r  des igna ted  a s  t h e  

Demijohn-used s p o i l e r s  o r  drag  brakes on t h e  s t anda rd  1236F r o c k e t  t o  

reduce t h e  minimum range from 10,000 t o  5,000 ya rds .  
3  8  

- -- 

37(1)  Memo, ORDTU t o  Chf,  ORDM-SWSS, 13 J u l  53, sub: Contr ORD-342, 
DAC, H J .  ORDTU F i l e ,  J u l  - Sep 53, MRB GSA FRC. (2) I n  t h e  c o n t r a c t  
summary c i t e d  i n  foo tno te  35 ,  Capta in  F l e a g l e ,  ORDIM-GMSS, s t a t e d  t h a t  
Douglas refunded t h e  $1.2 m i l l i o n  but  w i t h  no adjustment  i n  f i x e d  f e e ;  
i n d i c a t i n g  t h a t  t h e  A m y  paid Douglas a  6% p r o f i t  of $213,678 on t h e  
f u l l  e s t i m a t e  of $3,561,300, which was reduced by more than  one - th i rd  
wi thout  a  commensurate r educ t ion  i n  f e e .  There i s  a  chance t h a t  t h i s  
adjustment  was included i n  t h e  t o t a l  r educ t ion  a t  c o n t r a c t  c l o s e - o u t .  
I f  n o t ,  t h e  Army simply paid Douglas a  p r o f i t  of some $72,800 (6% of 
1,213,331) on money refunded and i n  excess  of work a c t u a l l y  performed. 

38(1) H J  Blue Book, pp. 10 - 11. (2) Sum of H J  R&D Contr DA-04- 
495-ORD-22, DAC. According t o  t h i s  s u m a r y ,  t h e  R&D work funded i n  FY 
1953 and covered i n  Supplemental Agreements 9  t h r u  13,  amounted t o  
$432,869, i n c r e a s i n g  the  t o t a l  c o n t r a c t  va lue  from $3,530,223.19 t o  
$3,963,092.19. The funds cormnitted t o  t h e  t h r e e  Douglas c o n t r a c t s  
(ORD-22, ORD-342, and ORD-328), a s  of 30 June 1953, t o t a l e d  $11,459,366. 



I, 
(j?) Type C l a s s i f i c a t i o n  of M31 Rocket (U) 

0 
($) A s  t h e  f i n a l  drawings and s p e c i f i c a t i o n s  f o r  t he  b a s i c  M31 

rocke t  neared complet ion,  i n  t h e  e a r l y  f a l l  of 1953, developments i n  t h e  

Honest John program moved a t  a  much f a s t e r ,  i f  i n e f f e c t u a l ,  pace. An 

e v a l u a t i o n  of 20 s p e c i a l  f l i g h t  t e s t s ,  completed i n  l a t e  June 1953, i n d i -  

c a t e d  t h a t  t he  t e c h n i c a l  d e f i c i e n c i e s  noted e a r l i e r  i n  t h e  yea r  had been 

remedied and t h e  rocke t  f u l l y  met t h e  m i l i t a r y  c h a r a c t e r i s t i c s  e s t a b -  

l i s h e d  f o r  i t .  I n  e a r l y  August 1953, t h e  Chief of  Ordnance advised  t h e  

General  S t a f f  t h a t  complete drawings and s p e c i f i c a t i o n s  would be a v a i l -  

a b l e  f o r  i n d u s t r i a l  r e l e a s e  by 1 September 1953, and r eques t ed  t h a t  

$27 m i l l i o n  i n  FY-1954 funds be provided f o r  t h e  f i r s t  volume procure-  

ment of  1,800 r o c k e t s .  S ince  s e r v i c e  t e s t s  could n o t  be completed by 

t h e  proposed r e l e a s e  d a t e ,  he a l s o  r eques t ed  a u t h o r i t y  t o  proceed w i t h  

t h i s  procurement be fo re  type  c l a s s i f i c a t i o n  (or  s t a n d a r d i z a t i o n )  of t h e  

M31 rocke tm3 '  For t h e  b e t t e r  p a r t  of  t h e  next  2  months, p rog re s s  on 

t h e  program was hamstrung by c o n f l i c t i n g  d e c i s i o n s  from t h e  General  

S t a f f  and t h e  Army F i e l d  Fo rces .  

(U) Br ig .  Gen. K .  F. H e r t f o r d ,  t h e  A s s i s t a n t  Deputy ACofS, G-4 f o r  

R&D, advised  t h e  Chief of  Ordnance, i n  l a t e  August 1953, t h a t  t h e  Honest 

John system had no t  y e t  proved completely s a t i s f a c t o r y ,  bu t  i t s  "perform- 

ance du r ing  t e s t  has  . . . shown s u f f i c i e n t  improvement over  e x i s t i n g  

equipment t o  j u s t i f y  product ion acd u s e . "  He noted ,  however, t h a t  a  

d e c i s i o n  had been made t o  postpone f u r t h e r  procurement pending s t anda rd -  

i z a t i o n  of t he  system. To t h i s  end,  he suggested t h a t  t he  Ordnance 

Technica l  Committee i n i t i a t e  type  c l a s s i f i c a t i o n  a c t i o n  a t  i t s  next  

meet ing.  
40 

J u s t  a  week l a t e r ,  on 27 August,  t h e  committee a c t i o n  reached 

a  dead end, when t h e  Army F i e l d  Forces  r e fused  t o  concur on t h e  grounds 

3 9 ~ ~ ,  00 471.9/1640, CofOrd t o  ACofS, G-4, 4  Aug 53, sub: Proc of 
H J  Rkts .  ORDTU F i l e ,  .Pa1 - Sep 53, MRB GSA FRC. 

4 0 ~ ~ ,  GL/FL-51833, t o  CofOrd, 2 1  Aug 53, sub: Type Clas  (Stdzn) of  
t h e  H J  Sys.  ORDTE F l l e ,  J u l  - Sep 53, MRB GSA FRC. 

- 
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t h a t  i t  was c o n t r a r y  t o  t h e i r  p o l i c y  t o  accep t  

b e f o r e  complet ion of  s e r v i c e  t e s t s .  
4  1 

a system a s  s t a n d a r d  type  

CI 0 A t  t h a t  t i m e ,  t h e  Army F i e l d  Forces  had a t  t h e i r  d i s p o s a l  t h e  

r e s u l t s  of 159 f l i g h t  t e s t s ,  i n c l u d i n g  79 t e s t s  of Type I1 t a c t i c a l  

p ro to type  r o c k e t s  and ground equipment.  42 While a  number of  t e c h n i c a l  

d e f i c i e n c i e s  had been noted i3 both  t h e  r o c k e t  and launching equipment,  

most of t h e s e  had been c o r r e c t e d  and f u r t h e r  improvements i n  the  system 

were w e l l  underway. But i t  seemed t h a t  some c r i t i c s  would never  be 

completely s a t i s f i e d ,  t h e i r  o p p o s i t i o n  t o  t h e  system con t inu ing  a long  

the  same l i n e s  a s  t h a t  vo iced  l e s s  t han  a  yea r  be fo re :  ". . . [There]  

i s  no requirement  f o r  Zonest  John, . . . i t  i s n ' t  any good, never  had 

been and never  would be s a t i s f a c t o r y .  1143 

U (fl I n  t h e  f i n a l  a n a l y s i s ,  t h e  Army F i e l d  Fo rces '  po l i cy  on type  

c l a s s i f i c a t i o n  p reva i l ed :  acceptance  of t h e  Honest John a s  a  s t anda rd  

i t e m  would have t o  awai t  complet ion of s e r v i c e  t e s t s  i n  1954. Yet ,  t h e  

i t ems  of ground equipment neces sa ry  f o r  e i g h t  r educed - s t r eng th  b a t t e r i e s  

had a l r e a d y  been placed i n  product ion ,  t h e  d e l i v e r y  schedules  a s  of mid- 

September 1953 c a l l i n g  f o r  complet ion of t h e  f i r s t  f ou r  b a t t e r y  s e t s  by 

3 1  December 1953 and t h e  o t h e r  f o u r  by 30 A p r i l  1954, w i t h  i n i t i a l  

- - 

41(1) DF, 00 471.911814, ACofOrd t o  ACofS, G-4 f o r  R&D, 28 Aug 53, 
sub: H J  Rkts - Clas  a s  S td  Type. (2) OCM 34956, 27 Aug 53,  same sub. 
RSIC . 

4 2 ~ u m  of H J  Data (010 G r a i n ) ,  a t chd  a s  I n c l  t o  L t r ,  CG, WSPG, t o  
CofOrd, 10 Mar 54, sub: H J  Rkt Data .  ORDTU F i l e ,  Mar - May 54, MRB 
GSA FRC. 

43(1) Memo, Lt Col W. C .  Oh1 t o  Col E .  H .  Ha r r i son ,  ORDTU-OCO, 14  
Jan 53, sub: Atchd Rept of  H J  Conf. ORDTU F i l e ,  J a n  - Feb 53,  MRB GSA 
FRC. The op in ion  quoted from t h e  c i t e d  memorandum was a t t r i b u t e d  t o  
Col C .  C .  Due l l ,  Army F i e l d  Forces  Board No. 1. (2) S i m i l a r  r e s i s t a n c e  
t o  t h e  Honest John cont inued  long a f t e r  t h e  weapon system had been 
deployed.  For example, i n  A p r i l  1955, an  A r t i l l e r y  School i n s t r u c t o r  
a t  F o r t  Bliss, Texas,  touched o f f  a  hea t ed  con t rove r sy  by making e q u a l l y  
c r i t i c a l  remarks about  t h e  Honest John i n  h i s  l e c t u r e  t o  a  c l a s s  of h igh-  
ranking  Army o f f i c e r s  and c i v i l i a n  members of t h e  Department of Defense.  
L t r ,  CofOrd t o  CG, WSPG, 20 Apr 55, sub: I n s t r ,  H J  Rkt Sys,  GM Orien 
Crs, F t  Bliss,  Tex. ORDTU F i l e ,  J an  - Apr 55, MRB GSA FRC. 



44 
ove r seas  deployment s l a t e d  f o r  1 August 1954. C l e a r l y ,  volume produc- 

t i o n  of t he  r o c k e t  could n o t  be long delayed i f  t h e r e  was t o  be a  s u f f i -  

c i e n t  q u a n t i t y  on hand t o  suppor t  deployment s chedu le s .  To g e t  t h e  

rocke t  i n t o  product ion ,  General  He r t fo rd  f i n a l l y  type  c l a s s i f i e d  t h e  

M31 rocke t  a s  " s u b s t i t u t e  s t a n d a r d , "  pending complet ion o f  s e r v i c e  

t e s t s ,  and approved t h e  r e l e a s e  of  drawings f o r  procurement of t h e  

1,800 rounds i n  l a t e  September 1953 .45 The d e t a i l s  r e l a t i n g  t o  t h i s  

phase of  procurement belong i n  a  l a t e r  p a r t  of  t h i s  s t udy .  For t h e  

moment i t  w i l l  s u f f i c e  t o  say  t h a t  t h e  Douglas A i r c r a f t  Company con- 

t inued  i t s  f l i g h t  f o r  t h e  q u a n t i t y  product ion  c o n t r a c t  and succeeded i n  

temporar i ly  s t a l l i n g  procurement a c t i o n s  by imposing an i l l - c o n c e i v e d  

l e g a l  r e s t r i c t i o n  on Honest John drawings t o  prevent  Ordnance from 

r e l e a s i n g  them t o  o t h e r  c o n t r a c t o r s .  
4  6  

(U) Because of  c e r t a i n  b o t t l e n e c k s  t h a t  developed i n  t h e  product ion  

of  ground equipment,47 t h e  f i r s t  e i g h t  Honest John b a t t e r i e s  were n o t  

f u l l y  equipped u n t i l  1 June 1954. 48 Meanwhile, upon complet ion of R&D 

f l i g h t  t e s t s  i n  January 1954, t h e  crew a t  White Sands conducted a  s e r i e s  

of complete weapon system t e s t s  u s ing  a l l  t a c t i c a l  components and 

equipment.  The r e s u l t s  of t h e s e  t e s t s ,  completed e a r l y  i n  1954, i n d i -  

c a t e d  t h a t  t h e  system was s u i t a b l e  f o r  a r t i l l e r y  o p e r a t i o n s  and had ve ry  

44(1) DF, ~ 4 / F 4 - 2 7 8 1 ,  A s s t  Dep ACofS, 6 - 4  f o r  R&D (Opns), t o  
CofOrd, 15 J an  54,  sub: H J  Equip Delays.  (2) DF, G4/F4-76744, A s s t  Dep 
ACofS, G-4 f o r  R&D (Opns), t o  CofOrd, & a., 18 Jan 54,  sub: Dplmt of  
H J  Bt rys  ( A v a i l a b i l i t y  of Equip F o r ) .  Both i n  ORDTU F i l e ,  J a n  - Feb 54, 
MRB GSA FRC . 

45(1) C m t  2 ,  ~ 4 / F 4 - 5 2 9 8 2 ,  ACofS, G-4, t o  CofOrd, 30 Sep 53,  sub: H J  
Rkts - Clas a s  S td  Type; recorded i n  OCM 35008, 7  Oct 53. RSIC. (2) DF, 
G4/~2-58033,  G-4 t o  CofOrd, 23 Sep 53,  sub: Proc of  HJ; c i t e d  i n  OCM 
35002, 7  Oct 53. RSIC. 

46MFR, Lt Co 1 James P .  Bami 11, 16 Nov 53. ORDTU F i  l e y  Oct - Dec 53, 
MRB GSA FRC. 

47 
See below, pp. 162 - 63. 

4 8 ~ ~  Blue Zook, p.  66. 



good accuracy; however, there were certain areas in which considerable 

improvement could be made. 
49 

U 
(@ To carry out the necessary product improvement engineering, 

the Redstone Arsenal supplemented Douglas' R6D contract in the amount 

of $735,562 for the fabrication of six sets of spoilers for Demijohn 

test rounds, and 90 sets of metal components, less nose section, for 

use in the continuing effort to provide a suitable conventional warhead 

for the M31 rocket. 
50 In this connection, it should be noted that the 

M31 rocket still did not have a suitable conventional warhead or fuze 

as late as July 1954; and the requirement for special items such as the 

Demijohn was established only after much confusion and protracted debate. 

Moreover, the high cost of the system and the urgency of the program 

had precluded adequate environmental testing, and provisions for the 

same still had not been made as of July 1954. 
5 1 

IJ 
(@ In the meantime, the results of service tests, which were 

continued after classification of the M31 rocket as substitute standard, 

led to the modification of several key components. By August 1954, 

combined engineering-user tests of the modified M31A1 rocket had been 

completed and the new components were ready for introduction in produc- 

tion items. Early in September 1354, the YilAl Honest John Rocket- 

semifinal version of the Basic Weapon System-was type classified as 

standard, and the M31 rocket was redesignated as limited standard 

49(1) Ibid., pp. 65 & 66. (2) Annual Prog Rept, Large Cal Arty Rkt 
(HJ), 517-07-027, 31 Dec 54. ORDTU File, Sep - Dec 54, MRB GSA FRC. 

50 (1) TT ARL-769, CofOrd to Chf, IAOD, Jun 54; TT 4298, CG, RSA, to 
CofOrd , 22 Jun 54. * ORDTU Fi le , Jun - Aug 54, MRB GSA FRC. (2) HJ Blue 
Book, p. 11. (3) According to the cited documents, Supplements 15 and 
17, signed in the latter half of FY 1954, increased the total value of 
Contract ORD-22 from $3,963,092.19 to $4,698,654.19 as of 30 June 1954. 

'bary T. Cagle, "Design, Development and Production of Rockets and 
Rocket Launchers, 1946 - 1954," (2 vols & suppl, RSA, 1 Jul 54) , 11, 152. 

5 2 0 ~  35504, 9 Sep 54, RSIC. 



I) 
(a delay in^ Fac to r s  i n  Acce le ra ted  Program (u) 

8) lack  of Technica l  Guidance (U) 

(U) One of t h e  prime d e t e r r e n t s  t o  p rog re s s  i n  t h e  e a r l y  months of 

t h e  a c c e l e r a t e d  develcpment program was t h e  l ack  of  f i r m  t e c h n i c a l  gu id-  

ance on u s e r  requi rements .  Firm m i l i t a r y  requi rements  n a t u r a l l y  could 

no t  be e s t a b l i s h e d  a t  t h e  beginning of t h e  program i n  1950. But w i t h  

t h e  f e a s i b i l i t y  of t h e  l a r g e - c a l i b e r ,  f r e e  rocke t  s u c c e s s f u l l y  e s t a b -  

l i s h e d  i n  August 1951, t h e  u s e r  should a t  l e a s t  have been i n  a  p o s i t i o n  

t o  provide reasonably  d e t a i l e d  assumptions.  Th i s  would have g iven  t h e  

deve loper  an  i n t e r i m  goa l  toward which t o  work, and much confus ion  and 

wasted motion would have been e l i m i n a t e d .  

(U) The Ordnance Techn ica l  Committee a c t i o n  approved by t h e  Genera l  

S t a f f  on 2 August 1951 had simply au tho r i zed  t h e  i n i t i a t i o n  of a  formal  

program f o r  t h e  development of a  l a r g e - c a l i b e r  f i e l d  r o c k e t  capab le  of  

d e l i v e r i n g  a  1,500-pound payload t o  a  range  of  n o t  l e s s  t han  20,000 

ya rds  w i t h  a  d e f l e c t i o n  probable  e r r o r  no t  i n  exces s  of 10 m i l s  and a 

range probable  e r r o r  of n o t  more t han  300 y a r d s .  It gave no d e t a i l e d  

t e c h n i c a l  gu idance ,  bu t  i n s t e a d  repea ted  t h e  skimpy p re l imina ry  d e s i g n  

d a t a  which had been evolved from t h e  i n i t i a l  t h e o r e t i c a l  a n a l y s e s  and 

f e a s i b i l i t y  s t u d i e s .  
5 3  

(U) The Chief of  t h e  Army F i e l d  Forces  f i n a l l y  e s t a b l i s h e d  a  formal  

requirement  f o r  t h e  Honest John rocke t  on 25 August 1951-nearly a  month 

a f t e r  t h e  Chief of Ordnance had placed t h e  program on a  c r a s h  b a s i s .  

This  s t a t emen t  i n d i c a t e d  t h e  r e l a t i v e  p r i o r i t y  t o  be accorded t h e  v a r i -  

ous types  of warheads,  bu t  t h e  m i l i t a r y  c h a r a c t e r i s t i c s  o u t l i n e d  f o r  t h e  

rocke t  remained t h e  same a s  t hose  p rev ious ly  recorded  under t h e  heading 

of "pre l iminary  des ign  c o n f i g u r a t i o n . "  An Ordnance subcormnittee a c t i o n ,  

i n i t i a t e d  i n S e p t e m b e r  1951 and approved by t h e  Techn ica l  Committee i n  

January 1952, recorded t h e  above requi rements ;  confirmed t h e  a c c e l e r a t e d  

530CM 33836. "Large C a l i b e r  F i e l d  Rocket (Honest J o h n ) - I n i t i a t i o n  
of Development, ' I  2 Aug 51. RSIC. 



development p lan  (d iscussed  i n  t h e  preceding s e c t i o n ) ;  and a s s igned  t h e  
5  4  

major rocke t  components an  o f f i c i a l  nomenclature.  The Army General  

S t a f f  approved t h i s  a c t i o n  on 21 February 1952. 
5  5  

(U) Meanwhile, t h e  Chief of t he  Army F i e l d  Forces ,  on 12 February 

1952, had s e n t  t h e  ACofS, G-4, a  d e t a i l e d  s e t  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  f o r  t h e  r o c k e t  and ground equipment, and r eques t ed  t h a t  

a  development p r o j e c t  be i n i t i a t e d  w i t h  a n  o v e r a l l  p r i o r i t y  of 1 A .  
56 

(This r e q u e s t ,  of course ,  was supe r f luous ,  f o r  t h e  Honest John develop-  

ment p r o j e c t  had been i n i t i a t e d  on a  c r a s h  b a s i s  more than  6  months 

e a r l i e r . )  By t h e  time t h e  d e t a i l e d  s ta tement  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  became a v a i l a b l e  i n  l a t e  A p r i l  1952, most of t h e  74 R&D 

r o c k e t s  had been b u i l t ,  29 of them had a l r e a d y  been f i r e d ,  and an  o rde r  

had been placed f o r  t he  manufacture of 130 t a c t i c a l  p ro to types .  Up t o  

t h i s  p o i n t ,  t h e  p r o j e c t  eng inee r s  a t  the  Redstone Arsena l  had been faced 

w i t h  t h e  f r u s t r a t i n g  problem of "a t tempt ing  t o  a n t i c i p a t e  t h e  m i l i t a r y  

c h a r a c t e r i s t i c s  t o  be e s t a b l i s h e d  by t h e  Army F i e l d  Forces .  1157 

tJ 
@ The r e v i s e d  s ta tement  of m i l i t a r y  c h a r a c t e r i s t i c s - s u b m i t t e d  t o  

t h e  Chief of  Ordnance i n  A p r i l  1952 and f i n a l l y  approved by t h e  General  

S t a f f  i n  February 1953-contained s e v e r a l  key changes i n  b a s i c  t e c h n i c a l  

requi rements .  Among t h e s e  was a  r educ t ion  i n  t h e  accep tab le  minimum 

range from 20,000 ya rds  t o  10,000 y a r d s ,  t h e  " requi red"  maximum range 

being s e t  a t  30,000 ya rds .  The o r i g i n a l  accuracy requirements  ( d e f l e c -  

t i o n  probable e r r o r  of no t  more than  10 m i l s ;  range probable e r r o r  no t  

5 4 0 ~  34061, Large Cal Fld Rkt ,  H J  - Stmt of Rqrmt & Asgmt of 
Nomen, 17 Jan  52. RSIC. 

5 5 ~ m t  2 ,  G4/F3-6034, ACofS, 6-4 ,  t o  CofOrd, 21 Feb 52, on DF, 
CofOrd t o  G-4, 23 Jan  52, sub: Large Cal F ld  Rkt ,  H J  - Stmt of Rqrmt & 
Asgmt of Nomen; Recorded i n  OCM 34119, 28 Feb 52. RSIC. 

5 6 ~ t r ,  ATDEV-10 471.94/300, sub: Proposed M C ' s  f o r  a  Large Cal Sp 
Purpose F ld  Rkt ,  w i t h  Lchr,  F i r e  Cont ro l  and Ammo Hdlg Equip; a t t a c h e d  
a s  I n c l  1 t o  DF, ~4 /F3-10162 ,  ACofS, G-4, t o  ACofS, G-3, 25 Feb 52, 
same sub.  ORDTU F i l e  Mar - Apr 52,  MRB GSA FRC. 

57~emo,  Fred B.  Smith, Dep Chf , Rkt Dev Gp, t o  D i r  , OML, 8  Dec 52, 
sub: Ord P r o j  TU2-1029 - H J  - Tech Supv. H J  R6rD Case F i l e s ,  Box 14-9, 
RHA AMSC. 



i n  excess  of 300 yards)  were r e s t a t e d  i n  more g e n e r a l  terms;  t o  w i t :  

"The accuracy s h a l l  be the  maximum p r a c t i c a l .  A c i r c u l a r  probable e r r o r  

n o t  t o  exceed 200 yards  i s  h i g h l y  d e s i r a b l e .  1 1  58 

(U) Equipment Problems 

(U) I f  t h e  lack  of adequate  t e c h n i c a l  guidance had been the  only  

major problem encountered dur ing  t h e s e  formative months, t h e  a c c e l e r -  

a t e d  t ime tab le  probably could have been met w i t h  r e l a t i v e  e a s e ;  f o r  

t he  Chief of Ordnance had e s t a b l i s h e d  what appeared t o  be an  except ion-  

a l l y  smooth-running program, complete w i t h  measures t o  s co tch  p o t e n t i a l  

de l ays  and b o t t l e n e c k s .  Receiving f i r s t  p r i o r i t y  i n  the  l a s t  2 weeks 

of August were a c t i o n s  necessary  t o  exped i t e  d e l i v e r y  of rocke t  com- 

ponents i n  t ime t o  complete t he  25-round t e s t  program by t h e  s tepped-  

up dead l ine  of 30 September 1951. The source of supply f o r  Government- 

furn ished  equipment had been e s t a b l i s h e d  i n  May 1951; and the  necessary  

funds had been provided i n  t h e  supplemental budget f o r  F i s c a l  Year 

1951. 59 With t h i s  advanced p r o g r a m i n g ,  t he  chances of meeting t h e  

a c c e l e r a t e d  d e l i v e r y  schedules  o r i g i n a l l y  appeared t o  be v e r y  good i n  

a l l  bu t  one a r e a .  

(U) The most s e r i o u s  p o t e n t i a l  bo t t l eneck  cen te red  around t h e  

supply of boos ter  ca ses .  Because of e a r l y  problems and de l ays  i n  t h i s  

a r e a ,  t he  Chief of  Ordnance had completed procurement a c t i o n ,  through 

t h e  ~ a v y ' s  Bureau of Ordnance, f o r  20 JATO u n i t s  ( i n  a d d i t i o n  t o  t h e  15 

a l r e a d y  on o r d e r ) ,  a s  e a r l y  a s  February 1951; bu t  a f i r m  commitment f o r  

d e l i v e r y  of t h e s e  u n i t s  a t  t h e  r a t e  of one per  week was no t  reques ted  

u n t i l  mid-June 1 9 5 1 . ~ ~  Ea r ly  i n  August 1951, t h e  Bureau of Ordnance 

informed the  Ordnance Corps t h a t  t he  a c c e l e r a t e d  d e l i v e r y  schedule  could 

5 8 0 ~ ~  34490, 20 Nov 52; OCM 34615 ( S t a f f  appr of I tem 34490),  12 
Feb 53. RSIC. 

5 9 ~ o r  d e t a i l s  see above,  p p .  34 - 36. 
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not  be met because of a  l a ck  of  machining c a p a c i t y  a t  t h e  M. W .  Kellogg 

Company; however, i t  appeared t h a t  t h i s  d e f i c i e n c y  could  be made up by 

machining a  p a r t  of t h e  c a s e s  a t  t h e  Watertown Arsena l .  A t  any r a t e ,  

B r ig .  Gen. L e s l i e  E .  Simon, t hen  A s s i s t a n t  Chief of  Ordnance, urged t h e  

Bureau of  Ordnance t o  t ake  whatever a c t i o n  necessary  t o  a s s u r e  d e l i v e r y  

of  25 JATO u n i t s  by 3 1  August 1951. R e a l i z i n g  t h a t  p r o p e l l a n t  produc- 

t i o n  a t  t h e  Allegany B a l l i s t i c s  Laboratory ( a  Navy i n s t a l l a t i o n )  might 

a l s o  f a l l  behind schedu le ,  he adv i sed  t h e  S e c r e t a r y  of  t h e  Army t h a t  an  

o v e r r i d i n g  p r i o r i t y  would be r e q u i r e d  f o r  t h e  smal l  s t o c k  of powder 

g r a i n s  t hen  on hand and f o r  a d d i t i o n a l  molds t o  e x p e d i t e  p roduc t ion .  
6  1 

(U) I n  l a t e  August 1951, t h e  Rocket Branch o f  t h e  R&D D i v i s i o n ,  

OCO, o rdered  a d d i t i o n a l  p r o p e l l a n t  mold c a s t i n g s  t o  i n c r e a s e  product ion  

c a p a c i t y  and a r ranged  t o  have them machined a t  t h e  Watertown Arsena l ,  

but  t h e  progress  made i n  e x p e d i t i n g  d e l i v e r y  of boos t e r  c a s e s  was prac-  

t i c a l l y  n i l .  The M.  W .  Kellogg Company n o t  on ly  r e fused  t o  commit 

i t s e l f  t o  a  f i r m  d e l i v e r y  s chedu le ,  bu t  a l s o  f a i l e d  t o  meet t h e  p rev i -  

ous ly  agreed d e a d l i n e  of  27 August f o r  shipment o f  c a s e s  t o  t h e  Watertown 
6 2 

Arsena l  f o r  machining o p e r a t i o n s .  Judging ' f rom t h e  e x i s t i n g  perform- 

ance r a t e ,  t h e  Rocket and Launcher Sec t ion  concluded t h a t  t h e  b e s t  d e l i v -  

e r y  schedule  o b t a i n a b l e  under t h e  s h o r t  t ime l i m i t s  would be f i v e  com- 

p l e t e  u n i t s  by 30 September, f i v e  by 20 October ,  and t h e  remaining 15 

u n i t s  by 30 November 1 9 5 1 . ~ ~  Genera l  Simon's t e r s e  response  t o  t h i s  

s e t -back ,  on 29 August,  was n e i t h e r  formal  nor  c o n c i l i a t o r y :  "This i s  

e n t i r e l y  u n s a t i s f a c t o r y .  I f  Rocket S e c t .  can no t  o b t a i n  e a r l i e r  

-- - 
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d e l i v e r i e s ,  I must g e t  somebody e l s e  on t h e  job who c a n .  It w i l l  n o t  

even  d o  f o r  a n  A-1 p r i o r i t y  - much l e s s  a  ' c r a s h '  p r i o r i t y .  1 1 6 ~  

(U) Two days  l a t e r ,  i t  became a p p a r e n t  t h a t  e a r l i e r  d e l i v e r i e s  

c o u l d  n o t  be a c h i e v e d ,  and i n  f a c t  t h e  s c h e d u l e  would be d e l a y e d  a n o t h e r  

2 weeks.  I n  a  c o n f e r e n c e  w i t h  Ordnance Corps and Navy r e p r e s e n t a t i v e s  

a t  t h e  Bureau of Ordnance,  M r .  W .  C .  King of t h e  M. W .  Ke l logg  Company 

announced t h a t  14 o f  t h e  b o o s t e r  c a s e s  c o u l d  be d e l i v e r e d  by t h e  midd le  

o f  November and t h e  remain ing  11 u n i t s  by mid-December. T h i s  s c h e d u l e ,  

he  s a i d ,  was based on "some q u e s t i o n  a s  t o  t h e  [Watertown] A r s e n a l ' s  

a b i l i t y  t o  pe r fo rm a l l  t h e  work p r e v i o u s l y  agreed  t o  . . . . ' I  When 

f i r s t  approached f o r  a  s e t  o f  d e t a i l e d  d rawings  and s p e c i f i c a t i o n s  s o  

t h e  Ordnance Corps cou ld  l i n e  up s u b c o n t r a c t o r s  t o  e x p e d i t e  d e l i v e r i e s ,  

M r .  King r e f u s e d  on t h e  grounds t h a t  i t  "would i n v o l v e  g i v i n g  compet i -  

t o r s  . . . Kel logg  developed p r o c e s s e s  and t r a d e  s e c r e t s .  ,165 

(U) Cap t .  F.  A. McKee, r e p r e s e n t i n g  t h e  Bureau o f  Ordnance,  promptly  

c o u n t e r e d  w i t h  t h e  o b s e r v a t i o n  t h a t  such  a  p o s i t i o n  would be  a c c e p t a b l e  

and u n d e r s t a n d a b l e  i n  peace t ime ,  bu t  p o i n t e d  o u t  t h a t  t h i s  was n o t  a  

t i m e  of  peace and t h a t  t h e  equipment under d i s c u s s i o n  was u r g e n t l y  

needed t o  e x p e d i t e  a  h i g h  p r i o r i t y  weapon f o r  " p o s s i b l e  u s e  i n  d e f e n s e  

o f  t h i s  c o u n t r y  . . . . I '  M r .  King t h e n  o f f e r e d  a n  a l t e r n a t e  s o l u t i o n  

whereby t h e  Ordnance Corps would r e f e r  p r o s p e c t i v e  c o n t r a c t o r s  t o  Ke l logg  

f o r  d i r e c t  n e g o t i a t i o n s .  L t .  Co l .  W .  C .  Ohl ,  Honest  John P r o j e c t  O f f i c e r ,  

OCO,  a rgued  t h a t  d e t a i l e d  d rawings  would s t i l l  be needed t o  s c r e e n  t h e  

p r o s p e c t s .  M r .  King was adamant.  
6  6  

(U) I n  t h e  h e a t e d  d e b a t e  t h a t  f o l l o w e d ,  C a p t a i n  McKee managed t o  

b r i n g  o u t  t h e  r o o t  o f  t h e  ~ o v e r n m e n t ' s  problem-not o n l y  i n  t h e  c a s e  

under d i s c u s s i o n ,  b u t  th roughout  t h e  i n d u s t r i a l  s t r u c t u r e - w i t h  t h e  

6 4 ~ a n d w r i t t e n  Memo t o  ORDTU, 29 Aug 51,  a t t a c h e d  t o  f o r e g o i n g  memo. 
(At t h a t  t i m e ,  G e n e r a l  Simon was s e r v i n g  i n  t h e  d u a l  c a p a c i t y  o f  A s s i s t -  
a n t  Chief  o f  Ordnanc2 and Chief  c f  t h e  R&D D i v i s i o n . )  

6 5 ~ i n  o f  Conf on JATO Cases ,  BuOrd, 3 1  Aug 51 ,  pp.  2 ,  4 .  ORDTU 
F i l e ,  Sep - Kov 5 1 ,  MRB GSA FRC, 
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loaded ques t ion  of whether t he  Kellogg Company was a t t empt ing  t o  advance 

i t s  own bus ines s  p o s i t i o n  o r  t h e  defense  product ion  p o s i t i o n  of t h e  

n a t i o n .  M r .  King "somewhat laughingly" r e p l i e d ,  " the  Kellogg bus ines s  

p o s i t i o n , "  adding t h a t  t h e  Kellogg Company had e n t e r e d  t h e  boos ter  c a s e  

f i e l d  5  years  ago when no o t h e r  companies i n  s i m i l a r  f i e l d  were w i l l i n g  

t o  do any Government r e s e a r c h  and development work. It "was no t  happy, 

however, t o  be i n  t h e  p o s i t i o n  of doing a l l  t h e  development work on ' 

t h e s e  i tems and then  having compet i tors  g e t  t h e  product ion  c o n t r a c t s .  1 1 6 ~  

(U) This  c l e a r l y  expla ined  t h e  company's mot ives ,  bu t  i t  f a i l e d  t o  

change t h e  f a c t  t h a t  t h e  d e l i v e r y  schedule o f f e r e d  was unacceptable  t o  

t h e  Ordnance Corps. Since t h e  Kellogg Company obvious ly  could no t  meet 

t he  r ehu i r ed  d e l i v e r i e s ,  it  simply would have t o  t u r n  t h e  work over  t o  

Ordnance-approved c o n t r a c t o r s  who could .  M r .  King f i n a l l y  agreed t o  a  

compromise s o l u t i o n ,  whereby Co lone1 Oh1 could use  d e t a i l e d  drawings f o r  

t h e  i n v e s t i g a t i o n  of s u b c o n t r a c t o r s ,  bu t  t h e  f i n a l  r e s p o n s i b i l i t y  f o r  

s e l e c t i o n  and s u p e r v i s i o n  of c o n t r a c t o r s  would r e s t  s o l e l y  w i t h  t h e  

Kellogg Company. It was a l s o  agreed  t h a t  any exped i t i ng  a c t i o n  on t h e  

Honest John program was i n  no way t o  i n t e r f e r e  w i t h  p r i o r i t y  guided 

m i s s i l e  p r o j e c t s :  namely, t h e  T e r r i e r  and Nike Ajax. 68 

(U) With e f f o r t s  under way t o  e x p e d i t e  boos ter  c a s e  d e l i v e r i e s  and 

w i t h  t h r e e  loaded boos t e r s  a l r e a d y  on hand a t  t h e  proving ground, t h e  

Resident  Ordnance O f f i c e r  a t  t h e  Douglas A i r c r a f t  Company, i n  mid- 

September, drew up a  f l i g h t  t e s t  p lan  which c a l l e d  f o r  t h e  f i r s t  f i r i n g  

(Round 6) dur ing  t h e  week of 1 October and completion of t h e  t e s t s  

(through Round 30) by 26 November 1951. 69 A t  about  t h e  same t ime,  pro- 

j e c t  eng inee r s  of t h e  Redstone Arsenal  and the  Aberdeen Proving Ground 

agreed upon t h e  R&D f l i g h t  t e s t  program requ i r ed  t o  f u l l y  i n v e s t i g a t e  

t h e  des ign  c h a r a c t e r i s t i c s  and p o t e n t i a l i t i e s  of t he  1236F r o c k e t .  

However, t h e  Chief of Ordnance r e j e c t e d  t h e i r  p lan  and d i r e c t e d  t h a t  a l l  

6 7 ~ b i d . ,  p. 5.  

681bid. ,  p. 7 .  
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t h e  rocke t s  be of a  " f ixed  des ign"  a s  f a r  a s  aerodynamic c o n s i d e r a t i o n s  

were concerned. 
70 

(U) P a i r  F i r i n g  

(U) Another d e c i s i o n  a long  t h i s  l i n e  c a l l e d  f o r  t h e  R&D r o c k e t s  

(beginning w i t h  Rounds 6 and 7) t o  be f i r e d  i n  p a i r s ,  a s  c l o s e l y  t o g e t h e r  

a s  p o s s i b l e ,  t o  v e r i f y  more a c c u r a t e l y  t h e  in f luence  of va ry ing  atmos- 

phe r i c  cond i t i ons  (winds, t empera ture ,  humidi ty,  a i r  p re s su re ,  e t c . )  on 

rocke t  d i s p e r s i o n .  This  d e c i s i o n ,  and t h e  f a c t  t h a t  t h e  Douglas A i r c r a f t  

Company had not  d e l i v e r e d  t h e  second R&D f ixed-base  launcher  ( o r i g i n a l l y  

scheduled f o r  d e l i v e r y  by 20 September),  l ed  t o  a  2-week de l ay  i n  t he  

f l i g h t  t e s t  p lan .  The amended schedule ,  i s sued  by the  Chief of Ordnance 

on 20 September, c a l l e d  f o r  t h e  f i r s t  two f i r i n g s  t h e  week of 15 October 

and complet ion of t h e  t e s t s  by mid-December 1951. 
7 1 

(U) J u s t  48 hours  l a t e r  t h i s  schedule ,  t oo ,  was doomed. With only  

f i v e  loaded JATO'S d e l i v e r e d  t o  t h e  proving ground, a  d i s a s t r o u s  f i r e  a t  

t h e  Allegany B a l l i s t i c s  Laboratory des t royed  a l l  t h e  p r o p e l l a n t  molds 

and brought product ion  t o  a  sudden h a l t  on 22 September. Four of t he  

f i v e  rounds a v a i l a b l e  (Rounds 6 through 9) were being condi t ioned  f o r  

f i r i n g ,  i n  p a i r s ,  on 1 7  October and 24 October ,  r e s p e c t i v e l y ;  bu t  Round 

10 could no t  be scheduled f o r  f l i g h t  t e s t  u n t i l  i t s  mate a r r i v e d  a t  t h e  

proving ground. To complete t h i s  t h i r d  p a i r ,  i t  was necessary  t o  u se  

one of t he  s i x  p r o p e l l a n t  charges  which had been committed t o  o t h e r  

m i s s i l e  p r o j e c t s .  The f i r i n g  schedule t hus  e s t a b l i s h e d  on 9 October 

c a l l e d  f o r  t he  f l i g h t  t e s t  of Rounds 10 and 11 on 3 1  October; however, 

s i n c e  t h e s e  rounds would be t h e  l a s t  ones a v a i l a b l e  u n t i l  l a t e  November 

and Gen. J. Lawton C o l l i n s ,  t hen  Army Chief of S t a f f ,  wanted t o  s e e  

7 0 ~ e m o ,  Fred B.  Smith, Dep Chf, Rkt Dev Gp, t o  D i r ,  OML, 8 Dec 52,  
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an  Honest John f i r i n g  du r ing  a  planned v i s i t  on 14 November, t hey  were 

rescheduled  f o r  f i r i n g  on t h a t  d a t e .  

(U) A t  t h e  t i m e  of t h e  f i r e ,  t h e  a d d i t i o n a l  p r o p e l l a n t  molds-pur- 

chased i n  l a t e  August 1951 t o  i n c r e a s e  p roduc t ion  capacity-were be ing  

machined a t  t h e  Watertown Arsena l ,  and t h e r e f o r e  would be a v a i l a b l e  t o  

r e p l a c e  t hose  des t royed .  But t h e n  ano the r  problem a r o s e  i n  e a r l y  

October ,  when t h e  Allegany B a l l i s t i c s  Laboratory d i s cove red  t h a t  t h e  

c a s t i n g s  could n o t  be used because of l a r g e  po re s .  The l a b o r a t o r y  

at tempted t o  r e p a i r  t h e  i n i t i a l  c a s t i n g s  by s p o t  s o l d e r i n g  and i n d i c a t e d  

t h a t  p r o p e l l a n t  would be a v a i l a b l e  t o  resume loading  by e a r l y  November. 
7  2  

(U) The test  crew a t  White Sands completed t h e  f i r s t  t h r e e  p a i r s  of  

f i r i n g s  p r e c i s e l y  accord ing  t o  t h e  r e v i s e d  schedu le - i . e . ,  17 October ,  

24 October ,  and 14 November, r e s p e c t i v e l y .  By t h e  end of  November, 

t h r e e  more r o c k e t s  had been d e l i v e r e d ,  and two o f  them (Rounds 12 and 

13) had been f i r e d .  A t  t h a t  t ime ,  t h e  Watertown Arsena l  had completed 

a l l  t h e  p r o p e l l a n t  mold c a s t i n g s ,  but  t h e s e  had t o  be impregnated w i t h  

pore f i l l e r  m a t e r i a l  and werec n o t  immediately a v a i l a b l e  f o r  p roduct ion .  

Meanwhile, t h e  Allegany B a l l i s t i c s  Laboratory cont inued t o  load and s h i p  

JATO u n i t s  a t  t h e  r a t e  of  one per  week, w i t h  t h e  d e l i v e r y  o f  b o o s t e r  

c a s e s  by t h e  Kellogg Company con t inu ing  a t  t h e  r a t e  o f  t h r e e  per  week, 
73 

(U) Temperature Condi t ion ing  

(U) Another f a c t o r  c o n t r i b u t i n g  t o  t h e  o v e r a l l  d e l a y  i n  t h i s  phase 

of t h e  R6J) test program was t h e  14-day i n t e r i m  pe r iod  r equ i r ed  t o  

assemble and tempera ture-condi t ion  t h e  r o c k e t s  a f t e r  a l l  of t h e  compon- 

e n t s  a r r i v e d  a t  t h e  proving ground. S ince  most of  t h e  r o c k e t s  had t o  be 

f i r e d  i n  b a l l i s t i c  p a i r s ,  i t  was e s s e n t i a l  t h a t  each p a i r  undergo iden-  

t i c a l  temperature  c o n d i t i o n i n g ,  e t c .  A s  a  r e s u l t ,  t h e r e  was v e r y  o f t e n  

-- - 
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an odd round a v a i l a b l e  which could  no t  be condi t ioned  u n t i l  i t s  mate 

a r r i v e d .  For example, Round 14 a r r i v e d  a t  t h e  proving ground i n  t h e  

l a t t e r  p a r t  of November 1951, bu t  i t s  mate d i d  n o t  a r r i v e  u n t i l  e a r l y  

December and t h e  two were n o t  condi t ioned  and ready  f o r  f i r i n g  u n t i l  17 

December 1951. Th i s  s i t u a t i o n ,  t oge the r  w i t h  t h e  time l o s t  a s  a  r e s u l t  

of o t h e r  problems, e v e n t u a l l y  snowballed i n t o  a  t o t a l  program d e l a y  of 

e x a c t l y  7  months and 21 days beyond t h e  o r i g i n a l  t a r g e t  d a t e  (30 

September 1951) ,  and n e a r l y  6  months beyond t h e  f i r s t  r e v i s e d  t a r g e t  

d a t e  (26 November 1951) e s t a b l i s h e d  on 14 September. (See Table  3 . )  

(U) The aforementioned d e l a y ,  coupled w i t h  t h e  phase- in  o f  indus-  

t r i a l  a c t i v i t y  some 6 months be fo re  complet ion of developmental  t e s t s ,  

genera ted  many t e c h n i c a l  problems and l a t e n t  system d e f i c i e n c i e s  which 

could n o t  be c l e a r l y  de f ined  and solved u n t i l  a f t e r  t h e  i n i t i a l  eng inee r -  

i ng -use r  t e s t s  i n  1953. The Redstone p r o j e c t  eng inee r s  r e l e a s e d  compon- 

e n t  d e s i g n  changes t o  product ion  a s  soon a s  development and b a l l i s t i c  

f i r i n g s  were completed,  l a t e  i n  1952. But t h e  t e c h n i c a l  s u i t a b i l i t y  of 

t h e  o v e r a l l  weapon could no t  be d e f i n i t e l y  e s t a b l i s h e d  u n t i l  s u f f i c i e n t  

proof t e s t s  had been conducted.  To compound t h e  problem f u r t h e r ,  f i r m  

m i l i t a r y  c h a r a c t e r i s t i c s  were n o t  r ece ived  u n t i l  n e a r l y  h a l f  of  t h e  

developmental  t e s t s  had been completed,  and t h e  number of R&D rounds 

a l l o t t e d  t o  t h e  program was p a t e n t l y  inadequate  t o  e v a l u a t e  p rope r ly  

t h e  t e c h n i c a l  s u i t a b i l i t y  of t h e  weapon. 
7  4  

I t  i s  t h e  development o f  

t h e  M31 rocke t  d e s i g n  i n  t h e  f a c e  of t h e s e  problems t o  which t h i s  s tudy  

now t u r n s .  

7  4  
Memo, Fred B.  Smith,  Dep Chf,  Rkt Dev Gp, t o  D i r ,  OML, 8 Dec 52,  

sub: Ord P r o j  TU2-1029 - H J  - Tech Supv. H J  R&D Case F i l e s ,  Box 14-9,  
RHA AMSC. 



Table 3-(U) Revised F i r i n g  Schedule v s  Accomplishment 
(R&D Rounds . 6 through 30) 

Round Week t o  be F i r e d  Date 
Number (Scd: 14 Sep 51) F i r e d  

6 . . . . . . . . . . . .  1 . 7 Oct 51  . . . . . . . . . .  17 Oct 51  

7 . . . . . . . . . . . .  8 . 14 Oct 51 . . . . . . . . .  17 Oct 51 

8 . . . . . . . . . . . .  8 . 14 Oct 51  ......... 24 Oct 51 

9 . . . . . . . . . . . .  15 . 21 Oct 51  . . . . . . . .  24 Oct 51  

10 . . . . . . . . . . . .  15 . 21 Oct 51  . . . . . . . .  14 Nov 51  

. . . . . . . . . . . .  . . . . . . . . .  . 11 22 28 Oct 51  14 Nov 51  

12,  13 . . . . . . . .  22 . 28 Oct 51  . . . . . . . .  28 Nov 5 1  

14 . . . . . . . . . . . .  22 . 28 Oct 51  . . . . . . . .  17 Dec 51  

15 ............ 29 Oct . 4 Nov 51  ..... 17 Dec 51 

16, 17 ........ 29 Oct . 4 N o v  51  ..... 4 Jan 52 

18 ............ 29 Oct . 4 Nov 51  . . . . .  9 Jan 52 

29 ............ 5 . 11 Nov 51  ......... 9 Jan  52 

20, 21 ........ 5 . 11 Nov 51  ......... 11 Feb 52 

22 . . . . . . . . . . . .  5 . 11 Nov 51  . . . . . . . . .  11 Feb 52 

23 ............ 12 . 18 NOV 51  . . . . . . . .  11 Feb 52 

24, 25 ........ 12 . 18 NOv 51  ........ 27 Feb 52 

26 ............ 12 . 18 Nov 51 ........ 3 1 M a r  52 

27 ............. 19 . 26 Nov 51  ........ 3 1  Mar 52 

28, 29 ........ 19 . 26 Nov 51  ........ 10 Apr 52 

30 ............ 19 . 26 Nov 51  ...,..... 21 May 52 

. SOURCE: (1) L t r .  ROO. DAC. t o  CofOrd. 14 Sep 51. sub: 
H J  F i r i n g  Scd . ORDTU F i l e .  Sep - Nov 51. MRB 
GSA FRC . (2) H J  Data Summary Chart  (OV Grain)  . 
DAC. 18 Feb 53 . H J  R&D Case F i l e s .  Box 14-9. 
RHA AMSC . 



CHAPTER IV 

tl 
(B) EVOLUTION OF THE M31 ROCKET DESIGN (U) 

(U) The first operational model of the M31 series Honest John 

rocket evolved from a two-part development and test program which began 

in August 1951 and ended with the release of drawings for volume procure- 

ment in the early fall of 1953. The first phase of the program embraced 

a series of developmental tests to determine whether or not the 1236F 

rocket with a reduced spin rate could meet the established accuracy 

requirements. Phase I1 consisted of continuing design refinement and 

flight tests to correct deficiencies noted in Phase I tests and to 

improve overall performance. Flight tests of the Type I1 R&D tactical 

prototype began in November 1952 and the drawings were released for 

industrial procurement in September 1953. 

Development and Evaluation of the Slow-Spin Concept (U) 

The rockets built and flight tested in the initial phase of the 

crash development program (Rounds 6 through 30) were essentially of the 

same aerodynamic design as the five demonstration models fired in mid- 

1951. The latter rounds had been spin-stabilized at a nominal rate of 

5 revolutions per second (rps), and most of them had fallen well within 

the required accuracy limits. However, the axial and centrifugal accel- 

eration forces in a missile spinning at the rate of 5 rps would preclude 

the use of the TX-7 atomic head. Since one of the primary missions of 

the Honest John was to serve as a direct-support atomic weapon, the 

marriage of the TX-7 warhead to the 1236F rocket was of paramount 

importance. Information supplied by the Sandia Corporation, in mid- 

August 1951, indicated that a spin rate of 2 rps was the maximum that 

could be safely imposed on the TX-7 head. Ballistic data gleaned from 

the initial firings at 5 rps indicated that accuracy requirements could 

be met with the slow-spin rocket. But the only way to prove it beyond 

doubt was through actual flight tests. 1 

-- -- 

kemo, ORDTB-AB to Chf, Ord R&D Div, 16 Aug 51, sub: Trip Rept of 
Capt Albert Clark to Sandia Corp. ORDTU File, Jun - Aug 51, MRB GSA FRC. 



kl 
@) Hence, t h e  foremost o b j e c t i v e  of t h e  25-round t e s t  program was 

t o  determine whether o r  no t  t h e  1236F r o c k e t  w i t h  reduced s p i n  r a t e  

could meet t h e  e s t a b l i s h e d  accuracy  requi rements .  Although t h e  compo- 

nen t s  used i n  t h e s e  u n i t s  were b a s i c a l l y  t h e  same a s  t hose  p rev ious ly  

desc r ibed  f o r  t h e  f i r s t  f i v e  rounds ,  che p h y s i c a l  c h a r a c t e r i s t i c s  were 

n e c e s s a r i l y  changed i n  s e v e r a l  r e s p e c t s  t o  o b t a i n  t h e  d e s i r e d  d a t a  f o r  

an  adequate  a p p r a i s a l  of s low-sp in  performance. Among t h e  most impor tan t  
0 

p h y s i c a l  changes was a  dec rease  i n  t h e  f i n  c a n t  from 1 . 5  t o  0.5' t o  

reduce t h e  s p i n  r a t e .  To prcv ide  a b a s i s  f o r  comparat ive e v a l u a t i o n ,  

t h e  r o c k e t s  were f i r e d  under s e v e r a l  combinat ions of c o n d i t i o n s .  For 

example, Rounds 6  and 7 were des igned  f o r  a  "no sp in"  c o n d i t i o n ,  and 

t h e  next  two f o r  a  " r eve r se  sp in . "3  Other  u n i t s  were f i r e d  under v a r i -  

ous atmospheric  c o n d i t i o n s  ( e . g . ,  low, medium, and h igh  winds) and a t  

d i f f e r e n t  launch a n g l e s  o r  quadrant  e l e v a t i o n s  ranging  from 22-112' t o  

500. 

u fl Other  s i g n i f i c a n t  changes i n  p h y s i c a l  c h a r a c t e r i s t i c s  cen t e r ed  

around t h e  nose s e c t i o n .  A l l  gf t h e  rounds f i r e d  through.December 1951 

(Rounds 6  through 15) c a r r i e d  1,500-pound s t e e l  b a l l a s t s  o r  dummy warheads 

w i thou t  t e l eme t ry .  Beginning w i t h  Round 16, f i r e d  e a r l y  i n  January 1952, 

t h e  Douglas A i r c r a f t  Company r ep l aced  t h e  s t e e l  b a l l a s t  w i t h  one made of 

conc re t e  because of t he  lower c o s t  involved and t h e  f a c c  t h a t  i t  more 

c l o s e l y  s imula ted  t h e  weight  d i s t r i b u t i c n  of t h e  proposed warheads which 

2  
See above pp. 38 - 40. 

'"NO sp in"  i n d i c a t e s  a  d e s i g n  i n  which t h e  f i n s  a r e  g iven  a  sma l l  
0 

ang le  of a t t a c k  (about  0 . 5  ) w i t h  an al ignment  e r r o r  of p lu s  o r  minus 
(+) 0.25;  no s p i n  r o c k e t s  a r e  used .  "Reverse sp in"  i n d i c a t e s  a  c o n d i t i o n  
iq which a l l  e i g h t  s p i n  r o c k e t s  a r e  used and i g n i t e d  when t h e  m i s s i l e  
l eaves  t h e  launcher .  The ang le  of  a t t a c k  of  t h e  f i n s  i s  s e t  t o  g i v e  an  
o p p o s i t e  d i r e c t i o n  of r o t a t i o n  t o  t h e  m i s s i l e ,  compared t o  t h a t  imparted 
by t h e  s p i n  r o c k e t s .  The m i s s i l e  w i l l  t h e n  r e v e r s e  i t s  d i r e c t i o n  of 
r o t a t i o n  dur ing  t h e  burning per iod  and con t inue  t o  r o t a t e  a t  a  ve ry  slow 
r a t e .  Min of @on£ on H J  P ro j  TU2-1029, B a l l i s t i c  Research L a b o r a t o r i e s ,  
Aberdeen ?roving Srcrmd (BRL, A P Z ) ,  30 - 3 1  Aug 51. H J  R&D Case F i l e s ,  
Box 14-9, RFA AMSC. 

4(1) I b i d .  (2)  EJ Daza S s m i r y  Chart  (0" G r a i n ) ,  DAC, 18 Feb 53. 
H J  R&D Case F i i e s ,  Sax 14-53, RHA M S C .  

- - -  
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were then i n  the  e a r l y  s t ages  of development. Most of t h e  l a t t e r  rounds 

a l s o  c a r r i e d  te lemeter ing  instruments,  and two of them (Rounds 16 and 18) 

were equipped wi th  a s p e c i a l  concre te  b a l l a s t  weighing about 1,136 pounds 

t o  s imulate the  XW-7 warhead. 
5 

(U) A l l  except the  l a s t  round i n  t h i s  s e r i e s  were f i r e d  from the  

fixed-base R&D launchers which provided 30 f e e t  of guidance. Beginning 

with Round 30 and continuing through the  next s e v e r a l  f i r i n g s ,  the  Douglas 

A i r c r a f t  Company used a reduced 25-foot guidance length  t o  eva lua te  t h e  

e f f e c t  on rocket  d i spe r s ion .  
6 

1) 
When the  experimental n a t u r e  of these  e a r l y  rounds and t h e  

continuing lack of time f o r  adequate bench t e s t s  of components a r e  con- 

s ide red ,  t h e  r e s u l t s  achieved were most remarkable. A l l  bu t  four of 

the  rockets  were success fu l ly  launched and impacted i n  the  genera l  a r e a  

p red ic ted ,  thus  demonstrating the  f e a s i b i l i t y  of t h e  slow-spin concept.  

Rounds 9 and 18 experienced nose f a i l u r e s  and both impacted some 12,700 

yards from t h e  launch si te-about  ha l f  way t o  t h e  predic ted  po in t .  

Rounds 10 and 27 had excess ive  d e f l e c t i o n  e r r o r s  because of sp in  rocket  

t roub le ;  however, motor performance was good and the  rockets  impacted 

a t  a n  a c t u a l  range of 21,228 yards and 21,703 yards ,  r e s p e c t i v e l y .  The 

d e f l e c t i o n  e r r o r s  of some o the r  rounds were a l s o  excess ive ,  but  p e r f e c t  

performance could hardly be expected of these  rough, experimental models. 

With f u r t h e r  development and refinement of major components, Honest John 

performince would show d e f i n i t e  s igns  of improvement. 

cl (g) Component Development and Evaluat ion (U) 

iv 
(g) Phase I1 of t h e  development program consis ted  of continuing 

- 

5 
(1) E. (2)  HJ Blue Book, p .  7 .  

Data Sum Chart (OV Grain) ,  DAC, 18 Feb 53. HJ R&D Case F i l e s ,  
Box 14-9, RHA AMSC. (As w i l l  be noted i n  Chapter VIII,two a t tempts  were 
made t o  develop a launcher with reduced guidance length  f o r  the  Basic 
Honest John System; however, t h i s  type launcher was not success fu l ly  
developed and adopted u n t i l  a f t e r  the  improvement program began i n  
1955. ) 
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Flight Test of Experimental Honest John Rockets at the White Sands Proving 
Ground in New Mexico, 1951 - 52 (Exact Time Unknown; WSPG Photo.) 



des ign  re f inement  and f l i g h t  t e s t s  of components f o r  t h e  t a c t i c a l  M31 

rocke t .  During t h e  pe r iod  May 1952 through e a r l y  November 1952, t h e  

t e s t  crew a t  t h e  White Sands Proving  Ground f i r e d  33 Type I r o c k e t s  t o  

e v a l u a t e  s e v e r a l  major components which had been modif ied t o  c o r r e c t  

c e r t a i n  d e f i c i e n c i e s  noted i n  Phase I t e s t s  and t o  improve o v e r a l l  

performance. E a r l y  i n  t h i s  p e r i o d ,  t h e  Douglas A i r c r a f t  Company com- 

p l e t e d  t h e  p re l imina ry  drawings f o r  t h e  Type 11 r o c k e t ,  t h e  p r i n c i p a l  

changes from t h e  Type I des ign  i n c l u d i n g  a  p e d e s t a l  f o r  warhead mounting 

and a  hinged-nose f i x t u r e  t o  accommodate warhead i n s t a l l a t i o n  ( s e e  

i l l u s t r a t i o n s ) .  F l i g h t  t e s t  of Type I1 R&D t a c t i c a l  p ro to type  r o c k e t s  

began w i t h  t h e  f i r i n g  of  Round 64 on 17 November 1952. From t h i s  p o i n t  

on,  t h e  Phase 11 R&D t e s t  program embraced r o c k e t s  of both t h e  Type I 

and  I1 des ign ,  t h e  l a t t e r  n a t u r a l l y  predominat ing.  With t h e  f i r i n g  of 

Round 70, on 26 November 1952, t h e  Douglas A i r c r a f t  Company turned  t h e  

assembly and t e s t  o p e r a t i o n s  over  t o  t h e  Ordnance Corps crew but  con- 

t i nued  t o  f u r n i s h  eng inee r ing  l i a i s o n .  8  

L1 
(p) Because of t h e  t i g h t  d e a d l i n e s  imposed by t h e  c r a sh - type  

s chedu le ,  t h e  second and succeeding phases  of t h e  Honest John development 

program n e c e s s a r i l y  overlapped each  o t h e r .  For example, Phase I1 R&D 

f i r i n g s  began i n  mid-1952 and cont inued  through 1955, wh i l e  Phase 111 

eng inee r ing -use r  e v a l u a t i o n  f i r i n g s  began i n  January 1953 and cont inued  

i n t o  1956. I n  l i k e  manner, Phase I V  i n d u s t r i a  1 f  i r ings-acceptance  

t e s t s  of fac tory-produced  Type 111 rounds-s ta r ted  on 10 September 1953 

and cont inued s e v e r a l  y e a r s  beyond t h e  conc lus ion  of Phase 111. 9 

(U)  From t h e s e  ove r l app ing  programs emerged fou r  t a c t i c a l  models of 

t h e  Bas ic  Honest John Rocket:  (1)  t h e  M31, c l a s s i f i e d  a s  s u b s t i t u t e  

- ---  

8 (1 )  L t r ,  C O Y  RSA, t o  CofOrd, 16 May 52, sub:  Ord P r o j  TU2-1029 - 
DA P r i  1 A  - Schedul ing.  ORDTU F i l e ,  May 52, MRB GSA FRC. (2)  HJ Blue 
Book, p .  12.  (3)  L t r ,  DAC t o  Chf, LAOD, 3 Dec 52, sub:  Prog  Rept No. 24, . 
Model 1236F HJ. HJ R&D Case F i l e s ,  Box 14-9, RHA AMSC. (4)  DAC Rept 
SM-18650, 11 May 55, sub: F i n a l  F l i g h t  Tes t  Report f o r  Honest John 
Rounds 1 through 193, pp. 8  - 9 .  RSIC. 

'(1) - I b i d .  (2 )  Eunice H .  Brown, - e t  - a l . ,  "Development & T e s t i n g  
of Rockets & M i s s i l e s  a t  White Sands Proving Ground, 1945 - 1955," 
(WSMR, 1 Oct 59) ,  pp. 166 - 67. 
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s t anda rd  i n  September 1953 and deployed i n  t h e  s p r i n g  o f  1954; (2)  t h e  

M31A1, s t a n d a r d i z e d  i n  September 1954; (3 )  t h e  M31AlC, s t a n d a r d i z e d  i n  

October 1956; and t h e  f i n a l  M31A2 model, i n i t i a l l y  produced and d e l i v e r e d  

i n  June 1959 t o  supplement t h e  M3lAlC a s  S tandard  A type .  The p r e s e n t  

d i s c u s s i o n  i s  l i m i t e d  t o  t h e  development and  ? v a l u a t i o n  of components 

f o r  t h e  i n i t i a l  M31 model. The succeeding  models a r e  t r e a t e d  i n  t h e  

c h a p t e r  d e a l i n g  w i t h  t h e  Product  Tmprovement and I n d u s t r i a l  Programs. 

U 
(jt) Motor Development (U) 

Ci' (05 During t h e  p r e l i m i n a r y  des ign  s t u d i e s ,  t h e  e n g i n e e r s  a t  t h e  

Redstone Arsena l  had r ec sgn ized  t h a t  t h e  Navy-developed JATO u n i t  

s e l e c t e d  f o r  t h e  Honest John r e s e a r c h  v e h i c l e  would n o t  be  s a t i s f a c t o r y  

f o r  s e r v i c e  use because of t h e  f i r i n g  tempera ture  l i m i t s  of  i t s  OV-type 

p r o p e l l a n t .  lo However, t o  meet t h e  c r a s h  s c h e d ~ l e  f o r  e a r l y  d e l i v e r y  of 

a n  o p e r a t i o n a l  system, t h e  Chief  of  Ordnance dec ided ,  i n  t h e  l a t e  f a l l  

of 1951, t h a t  t h e  X202C6 JATO u n i t  would have t o  be  used i n  t h e  i n t e r i m  

system d e s p i t e  i t s  a t t e n d a n t  d i s advan tages .  Th i s  p re sen t ed  a n  immediate 

problem, i n  t h a t  t h e  motor had been developed s t r i c t l y  f o r  exper imenta l  
* 

purposes  and t h e r e f o r e  had never  been eva lua t ed  i n  t h e  e x t e n s i v e  manner 

necessary  f o r  f i e l d  a p p l i c a t i o n .  The Sureau  of Ordnance r e p o r t e d ,  i n  

November 1951, t h a t  t h e  JATO caLc had Seen used i n  some 20 s u c c e s s f u l  

f l i g h t  t e s t s ,  a l l  under c o n t r o l l e d  f l i g h t  c o n d i t i o n s  w i t h i n  t h e  

e s t a b l i s h e d  tempera ture  l i m i t s .  The b a l l i s t i c  da t a  ob t a ined  from t h e s e  

t e s t s  and from e a r l i e r  s t a t i c  t e s t s  i n d i c a t e d  t h a t  t h e  f i r i n g  tempera ture  

l i m i t s  cou ld  n o t  be s a f e l y  extended beyond +4o0I?. t o  +lOo°F. 11 

(U) Ea r ly  i n  1952, t h e  Chief of Ordnance d i r e c t e d  t h e  P i c a t i n n y  

Arsena l  t o  under take  a  development program t o  ex tend  t h e  o p e r a t i o n a l  

t empera ture  l i m i t s  of t h e  Honest John r o c k e t ,  u s i n g  a  less temperature-  

s e n s i t i v e  p r o p e l l a n t  bu t  r e t a i n i a g  t h e  same me ta l  p a r t s  de s ign  and 

i n t e r i o r  b a l l i s t i c s  a s  t h e  e x i s t i n g  X202C6 u n i t .  The l a t t e r  r e s t r i c t i o n  

10 
See above pp. 2 2  - 23. 

11 
L t r ,  Chf,  BuOrd, D N ,  t o  CofOrd, 17 Nov 51, sub: JATO 4-DS-105,000 

X202C6, H J ,  L i m i t a t i o n s  on. OWTU F i l e ,  Sep - Nov 51, MRB GSA FRC. 



was e s s e n t i a l  because b a l l i s t i c  t e s t s  of t he  u n i t  had reached t h e  po in t  

where a  change i n  performance c h a r a c t e r i s t i c s  would s e r i o u s l y  a f f e c t  t h e  

progress  of development. 
12 

A t  t h e  same t ime,  t h e  Redstone Arsena l  

undertook a  program t o  e s t a b l i s h  t h e  s e r v i c e  temperature l i m i t s  of t h e  

e x i s t i n g  JATO u n i t  u s ing  OV-type p r o p e l l a n t ,  s i n c e  i t  d i d  no t  appear  

t h a t  a n  improved p r o p e l l a n t  could be deveioped i n  t ime f o r  i n i t i a l  f i e l d  

i s s u e .  
13 

0 
These p r o p e l l a n t  programs had h a r d l y  s t a r t e d  when f u r t h e r  

in format ion  from t h e  Allegany B a l l i s t i c s  Laboratory prompted a  change 

i n  p lans .  As a  r e s u l t  o f  a d d i t i o n a l  experiments  w i t h  t h e  X202C6 JATO, 

t h e  Laboratory found i t  necessary  t o  reduce  t h e  f i r i n g  tempera ture  l i m i t s  
0 

from t h e  former v a l u e s  of $40 F. t o  $ 1 0 0 ~ ~ .  , t o  $50 '~.  t o  +90°F. 

Furthermore,  i t  " s t rong ly  recoimnended t h a t  u n t i l  more exper ience  i s  

ob ta ined  w i t h  t h i s  JATO t o  adequa te ly  judge t h e  v a r i a t i o n s  i n  b a l l i s t i c  
0 

performance a l l  u n i t s  be condi t ioned  a t  70 F. t o  8 0 ' ~ .  f o r  fou r  days 

p r i o r  t o  f i r i n g .  "I4 Rea l i z ing  t h a t  t he  OV-type p r o p e l l a n t  w i t h  i t s  

reduced temperature range would be unacceptable  even f o r  i n t e r i m  f i e l d  

u se ,  t h e  Chief of Ordnance i w e d i a t e l y  e s t a b l i s h e d  a  new program a t  t h e  

Allegany B a l l i s t i c s  Laboratory w i t h  t h e  o b j e c t  of  adap t ing  t h e  010-type 

p rope l l an t  t o  t he  X202C6 JATO des ign .  To provide motors f o r  s t a t i c  and 

dynamic t e s t s ,  he au tho r i zed  t h e  k b o r a t o r y  t o  c a s t  an  i n i t i a l  l o t  of 10 

010-type g r a i n s ,  u s ing  t h e  same molds and t h e r e f o r e  r e t a i n i n g  t h e  con- 

f i g u r a t i o n  p rev ious ly  c a s t  i n  OV p r o p e l l a n t .  
15 

12Lt r ,  00 471.941929, CofOrd t o  C O Y  PA, 18 Jan  52, sub: P r o j  2112- 
1029 H J ,  DA Pri lA. H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

13Ltr ,  00 471.911372, CofOrd t o  C O Y  RSA, 14 Feb 52, sub: P r o j  2112- 
1029, HJ, DA P r i  1A. H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

14Ltr ,  Pdn Supv, ABL, t o  Chf, BuOrd, DN, 11 Mar 52, sub: Rev 
F i r i n g  Temp Limi ts  f o r  t h e  JATO, 4-DS-l05,OOOY X202. (2) Also s e e  L t r ,  
Ch, BuOrd, t o  CofOrd, 28 Mar 52, same sub.  Both i n  ORDTU F i l e ,  Mar - 
Apr 52, MRB GSA FRC. 

151tr, 00 471.911714, CofOrd t o  Chf, BuOrd, DN, 3  Apr 52, sub: HJ 
P rope l l an t  - 010 Dev, P r o j  TU2-1029, DA P r i  lAL ORDTU F i l e ,  Mar - Apr 
52, MRB GSA FRC. 



0 
(p) While  t h e  010 p r o p e l l a n t  g r a i n  had a  w i d e r  o p e r a t i o n a l  

t e m p e r a t u r e  r a n g e  t h a n  t h e  OV c ~ m p o s i t i o n ,  i t  a l s o  had a  somewhat lower  

s p e c i f i c  impulse  and  t h e r e f o r e  would have some d e t r i m e n t a l  e f f e c t  on t h e  

r a n g e  c a p a b i l i t y  of t h e  Honest  John.  E.cwever, because  o f  t h e  urgency of 

t h e  program, t h s  Chief  of Grdnance d e c i d e d  t c  a c c e p t  sGme compromise i n  

b a l l i s t i c  performance and  p roceed  w i t h  t h e  manufac tu re  o f  t e s t  JATO'S 

u s i n g  t h e  018 compos i t ion .  The p r o p e l l a r l t  program a t  t h e  Reds tone  

A r s e n a l  was t h u s  r e o r i e n t e d  t o  p r o v i d e  f o r  c y c l i n g  t e s t s  o f  t h e  new JATO 

u n i t ;  w h i l e  t h e  P i c a t i n n y  A r s e r a l  i n i t i a t e d  p h o t o e l a s t i c  s t u d i e s ,  i n  

c o n j u n c t i o n  w i t 3  t h e  Arrnour R e s s a r z h  ?oc:adation, t o  de te rmine  t h e  s t r e s s  

c h a r a c t e r i s t i c s  of 010- t y p e  g r a i n  d e s i g n s .  
16 

, By 17 J m e  1952, t h e  Al legany  3 a l l i s t i c s  L a b o r a t o r y  had + 
s t a t i c a l l y  f i r e d  s i x  of t h e  10 O I G  p r o p e l l a n t  c h a r g e s  i n  t h e  X202C6 

chamber-three a t  +403?, and  t h r e e  a t  + l l o O ? .  L a t e r  t h a t  month, t h e  

remain ing  f o u r  O I O  c h a r g e s  were  s u c c e ~ s f u l l y  f l i g h t  t e s t e d  i n  b a l l i s t i c  

p a i r s  (Rounds 35-36 a n d  37-38) a t  t h e  Whi t s  Sands Prov ing  Ground. The 

r e s u l t s  of t h e  s t a t i c  f i r i n g s  conf i rmed t h a t  t h e  s u b s t i t u t i o n  o f  010 

p r o p e l l a n t  had lowered t h e  t o t a l  impulse  of t h e  u n i t ;  however,  t h e  

Al legany  B a l l i s t i c s  L a b o r a t o r y  i n d i c a t e d  t h a t  t h e  v a r i a t i o n  o f  impulse  

and  t h r u s t  w i t h  t e m p e r a t u r e  and  from r o w d - t o - r o u n d  s h o u l d  be g r e a t l y  

improved. These f i n d i n g s  were  f x t h e r  conf i rmed by t h e  f l i g h t  t e s t s  

r e s u l t s .  17 

(lj) The JATO cr-it csed i n  R c m d  3 0 ,  f i r e d  e a r l y  i n  3 u l y  1952, was 

t h e  l a s t  t o  be loaded  w i t h  OV-type p r o p e l l a n t .  Scbsequent  Honest John 

rounds ,  b o t h  f l i g h t  acd  s t a t i c ,  used  t h e  cew motor  loaded w i t h  OIO 

1 L t r ,  00 471.911689,  CofOrd t o  C O ,  RSA, 2  Apr 52 ,  s u b :  H J  
P r o p e l l a n t ,  P r o j  TY2-1029; 1st 2nd t h e r e t o ,  CO,  RSA, t o  CofOrd, 28 Apr 
52. ( 2 )  L t r ,  C O ,  RSA, t o  CofOrd, 10 May 52 ,  sub:  Ord P r o j  No. TU2-1029, 
a, O I O  P r o p e l l a n t  G r a i ~ 3 .  ( 3 )  2d Tnd. CofOrd t o  CO, PA, 11 Apr 52 ,  on 
L t r ,  00 471.941929, c i w d  foo t r ,o te  1.2 a j o v c .  A l l  i n  GROTLT F i l e ,  Mar - 
Apr 52 ,  3 - 3  i;SA FTC. 

17 
! l j  L t r .  A 3 L  t o  Chf ,  3cL-d, 3T, 17 Zc:  52 ,  w / I n c l ,  " s t a t i c  

F i r i n g  2 a t a  5 . m - m r y . "  CGY'L I  F i l e ,  ; ~ n  5 2 ,  N F J  S A  FRC. ( 2 )  H J  Data 
Sum C h a r t  ( O I d  G r a ~ n j  , ahC, 3 e v  26 Fe5 53.  95 RSJ? Case F i l e s ,  Box 14- 



p r o p e l l a n t  and  d e s i g n a t e d  a s  t h e  4-DS-105,000 X202E1. 
18 

tl <a) Redesign o f  t h e  S p i n  Rocket I g n i t i o n  System (U) 

Il (F) The t r o u b l e  e x p e r i e n c e d  w i t h  t h e  s p i n  r o c k e t ,  a s  w i t h  o t h e r  

Honest  John components,  stexmed main ly  from t h e  l a c k  o f  t ime  t o  conduct  

a d e q u a t e  f u n c t i o n a l  t e s t s  b e f o r e  p r o c e e d i n g  w i t h  f u l l - s c a l e  f l i g h t  t e s t s .  

L i k e  t h e  main power p l a n t ,  t h e  s p i n  r o c k e t  was a n  o f f - t h e - s h e l f  i t e m ,  

h a v i n g  been deve loped  by t h e  Jet  P r o p u l s i o n  L a b o r a t o r y  f o r  u s e  i n  a n  

e a r l y  r e s e a r c h  v e h i c l e .  Tae Beds toae  D i v i s i o n  o f  t h e  T h i o k o l  

C o r p o r a t i o n  d e s i g n e d  t h e  m o d i f i e d  s p i n  r o c k e t  e a r l y  i n  1951, t h e  most 

s i g n i f i c a n t  change i n v o l v i n g  t h e  u s e  o f  Th ioko l  TlOEl p r o p e l l a n t - a n  

i n t e r n a l - b u r n i n g ,  6 - p o i n t e d  s t a r  g r a i n -  i n s t e a d  o f  t h e  JPL- l l7D 

p r o p e l l a n t .  The Douglas A i r z r a f  t Company f u r n i s h e d  t h e  m e t a l  p a r t s  ; 

t h e  T h i o k o l  C o r p o r a t i o n  loaded  Lh?  motors  and  f u r n i s h e d  t h e  i g n i t e r s .  

Of t h e  56 s p i n  r o c k e t s  i n i t i a l l y  produced,  40 were  expended i n  t h e  f i v e  

d e m o n s t r a t i o n  f i r i n g s ,  l e a v i n g  o n l y  two s e t s  f o r  l a b o r a t o r y  f u n c t i o n a l  

t e s t s .  The a c c e l e r a t e d  t e s t  s c h e d u l e  o f  August  1951 l e f t  no t ime  f o r  

f u r t h e r  f u n c t i o n a l  t e s t s .  But wich t h e  f a i l u r e  o f . s p i n  r o c k e t  i g n i t i o n  

on Round 1 0 ,  f i r e d  i n  mid-November, t h e  R e s i d e n t  Ordnance O f f i c e r  a t  

t h e  Douglas A i r c r a f t  Company i n s i s t e d  t h a t  a d d i t i o n a l  bench t e s t s  were  

e s s e n t i a l  t o  improve r e l i a b i l i t y .  
i 9  

V 
(g?) By mid-March 1952,  t h e  b a s i c  d e s i g n  c h a r a c t e r i s t i c s  of t h e  

Honest  John s p i n  r o c k e t  had been e s t a b l i s h e d  and  t h e  assembly  had been 

o f f i c i a l l y  d e s i g n a t e d  a s  JATO, 0.4-KS-640, T53. 20 
The f i r s t  ma jor  

r e d e s i g n  e f f o r t  began some 2  weeks l a t e r ,  f o l l o w i n g  t h e  i g n i t i o n  

f a i l u r e  on Honest  John  Ronnd 27.  I n  a d d i t i o n  t o  t h e  i g n i t i o n  d e f i c i e n c y ,  

- 

18 ( 1 )  - I b i d .  ( 2 )  H J  Data Sum Char t  (OV G r a i n ) ,  DAC,  18 Feb 53 .  HJ 
R&D Case F i l e s ,  Box 14-9 ,  RW AYSC. ( 3 )  2d I n d ,  C G ,  RSA, t o  CO, PA, 
1 8  J u l  52 ,  on L t r ,  same t o  same, sub :  Ord P r o j  No. TU2-1029, HJ,  DA P r i  
1A; Temp C y c l i n g  T e s t s .  ORDTU F i l e ,  J u l  - Aug 52 ,  MRB GSA FRC. 

1911emo, ROO, DAC,  t o  D i r  o f  P r o j s ,  RSA, 11 Dec 51 ,  sub:  T e s t s  on 
S p i n  R k t s ,  H J .  HJ R&D Case F i l e s ,  Box 14-9,  RHA MSC. 

2 0 ~ t r ,  C O ,  RSA, t o  CofOrd, 6 Mar 5 2 ,  sub :  Ord P r o j  No. TU2-1029, 
HJ, DA P r i  l A ,  S p i n  R k t s ;  1 s t  i n d ,  CofOrd t o  C O ,  RSA, 14 Mar 52.  HJ 
R&D Case F i l e s ,  Box 1 4 - 9 ,  RHA AMSZ. 



t h e  nozz le  and i g n i t e r  assembly was found t o  be h i g h l y  s u s c e p t i b l e  t o  

damage, some assembl ies  having a r r i , ved  a t  t h e  proving ground i n  such 

poor c o n d i t i o n  t h a t  they had t o  be r ep l aced .  

0 (H T e s t s  of t h e  va r ious  s i z e s  and types  of i g n i t e r s  l e d  t o  t h e  

s e l e c t  ion  of a  damage- res i s tan t  " J e l l y  Roll"- type  i g n i t e r  w i t h  improved 

i g n i t i o n  c h a r a c t e r i s t i c s .  Like t h e  o r i g i n a l  model, i t  was about  4  

inches  long and l e s s  t han  an  inch  i n  d iameter .  I t s  component p a r t s ,  

from o u t s i d e  t o  c e n t e r ,  c o n s i s t e d  of a n  aluminum t a p e  cover ;  a  c o t t o n  

b roadc lo th  base s h e e t ;  6  grams of X-179 i g n i t e r  composi t ion (66% 

Magnesium Powder; 28% Potassium P e r c h l o r a t e ;  and 6% "Vistanex" B inde r ) ;  

and a  Dupont S-67 Squib w i t h  a  reduced rubber  base .  The Thiokol  

Corpora t ion  completed t h e  drawings of t h e  improved i g n i t e r  i n  June 1952 

and d e l i v e r e d  t h e  i n i t i a l  u n i t s  t o  t h e  proving  ground i n  J u l y .  21 The 

new i g n i t e r  appeared t o  improve t h e  i g n i t i o n  r e l i a b i l i t y  of  t he  T53 

JATO; however, a  r ecu r r ence  of  s p i n  rocke t  f a i l u r e s  i n  t h e  f a l l  of 1952 

led  t o  f u r t h e r  des ign  changes which w i l l  be d i s c u s s e d  l a t e r .  

cl 
0 Fuze and Warhead Development (U) 

(U) The fuz ing  system f o r  most of t h e  Type I RdcD rounds c o n s i s t e d  

of t h e  T1 arming acce l e rome te r  (a  modif ied v e r s i o n  of  t h e  Nike FF-4106 

arming mechanism) and t h e  T2 100-second t imer  f u z e ,  both fu rn i shed  by 

t h e  Frankford Arsena l .  Se r ious  mal func t ions  had occur red  i n  t h e  fuz ing  

system du r ing  t h e  demons t ra t ion  f i r i n g s ;  bu t  t h i s  had no s i g n i f i c a n t  

e f f e c t  on t h e  b a s i c  program o b j e c t i v e s ,  s i n c e  a l l  of t h e  rounds impacted 

i n  t h e  g e n e r a l  a r e a  p r e d i c t e d  and proved t h e  f e a s i b i l i t y  of  t h e  system. 

However, t h e  l a c k  of a  r e l i a b l e  arming and fuz ing  system f o r  t h e  Honest 

John soon became a  m a t t e r  of extreme concern.  

u 
(JZ) As e a r l y  a s  mid-August 1951, bo th  M r .  S tocking  of t h e  Douglas 

A i r c r a f t  Company, and M r .  L .  A .  Hopkins of  t h e  Sandia Corpora t ion ,  

emphasized t h a t  t h e  t imer s  fu rn i shed  by t h e  Ordnance Corps f o r  use i n  

L 1 
L t r ,  Rs t  Div, Thiokol  Corp . ,  t o  CC, RSA, 22 J u l  52; and I n c l  1 

t h e r e t o ,  Drawings No. CR-304, " I g n i t e r  f o r  J A T O ,  0.4-KS-640, T53," 
26 s u n  52. EtT R&D Case F i l e s ,  Box 14-9> RHA AMSC. 

- 



t h e  Honest John were completely i nadequa te .  They po in t ed  o u t ,  f o r  

example, t h a t  on ly  one of t h e  t imer s  had func t ioned  p r o p e r l y ;  t h a t  an 

examinat ion of some of t h e  o t h e r  t imer s  had r evea l ed  me ta l  ch ips  and 

shavings  i n  t h e  c lock  mechanism; a n d , f u r t h e r ,  t h a t  one of  t h e  t imer s  

had been r ece ived  i n  a  " t r i pped"  p o s i t i o n  and could  n o t  be used.  A 

h igh  degree  of arming system r e l i a b i l i t y  would be a b s o l u t e l y  e s s e n t i a l  

f o r  a l l  types  of warheads,  bu t  p a r t i c u l a r l y  s o  f o r  t h e  n u c l e a r  head.  2  2  

l j  (w While everyone seemed t o  a g r e e  t h a t  t h e  Frankford  Arsenal  

fuz ing  system was p a t e n t l y  i nadequa te ,  no one could  o f f e r  a  s p e c i f i c  

s o l u t i o n  t o  t h e  problem f o r  t h e  s imple  r ea son  t h a t  t h e  e x a c t  t ypes  of 

warheads and t e c h n i c a l  requi rements  t h e r e f o r  were y e t  t o  be d e f i n e d .  

Major H. E. Whitmore, Res ident  Ordnance O f f i c e r  a t  Douglas A i r c r a f t ,  

r epo r t ed :  " A t  t h e  p r e s e n t  t ime [22 August 19511 i t  i s  very  d i f f i c u l t  

f o r  Douglas,  o r  t h i s  o f f i c e ,  t o  make recommendations on t h e  p r e s e n t l y  

used arming and f u z i n g  system . . . s i n c e  i t  i s  no t  known f o r  which 

warhead, o r  warheads,  t h i s  f u z i n g  i s  i n t ended .  . . . "23 T e n t a t i v e  p l a n s  

a t  t h a t  t ime c a l l e d  f o r  p r i o r i t y  development of a  n u c l e a r  head and 

s e v e r a l  d i f f e r e n t  t ypes  of i n t e r changeab le ,  convent iona l  heads ;  however, 

d e f i n i t e  p l a n s  and schedules  hinged l a r g e l y  on t h e  outcome of t h e  25- 

round a c c e l e r a t e d  tes t  program and t h e  e s t ab l i shmen t  of f i r m  warhead 

requirements  by t h e  Army F i e l d  Fo rces .  Meantime, t h e  Ordnance Corps 

cont inued  t o  use  t h e  Frankford  Arsena l  fuz ing  system a s  an i n t e r i m ,  

s top-gap measure and proceeded w i t h  p re l imina ry  eng inee r ing  des ign  work 

on some b a s i c  t ypes  of convent iona l  warheads.  

V 
(~2') E a r l y  i n  November 1951, s h o r t l y  a f t e r  resumption of R&D f l i g h t  

t e s t s ,  t h e  P i c a t i n n y  A r s e n a l ,  a s s i s t e d  by t h e  B a l l i s t i c  Research 

Labora to r i e s  a t  Aberdeen Proving  Ground, s t a r t e d  a n  eng inee r ing  s tudy  

on two types  of convent iona l  warheads f o r  t h e  Honest John r o c k e t .  One 

was a  b l a s t - t y p e ,  h igh  exp los ive  head,  des igna ted  a s  t h e  T2021; t h e  

2 2 ~ e m o ,  ORDTB-AB t o  Chf,  Ord R&D Div,  16 Aug 51,  sub:  T r i p  Rept of 
Capt A l b e r t  Clark  t o  Sandia Corp. ORDTU F i l e ,  Jun  - Aug 51, MRB GSA FRC. 

2 3 ~ t r  t o  CO,  RSA, sub: Arming & Fuzing f o r  
Jun  - Aug 51, MRB GSA FRC. 

t he  H J  Msl. ORDTU F i l e ,  



o t h e r  was a  f r agmen ta t i on - type  head ,  f o r  u se  i n  a n  a n t i - p e r s o n n e l  r o l e .  

The t e n t a t i v e  p l a n  c a l l e d  f o r  t h e  e n g i n e e r i n g  d e s i g n  of t h e  most e f f e c -  

t i v e  b l a s t  and a n t i - p e r s o n n e l  warheads of  c o n v e n t i o n a l  t ype  t h a t  cou ld  

be made a v a i l a b l e  by A p r i l  1952, 
2  4  

u 
@) The B a l l i s t i c  Research L a b o r a t o r i e s  began development of  t h e  

a n t i - p e r s o n n e l  warhead i n  March 1952, w h i l e  t h e  P i c a t i n n y  Ar sena l  con- 

c e n t r a t e d  on t h e  d e s i g n  and  development of t h e  T2021 b l a s t - t y p e ,  h i g h  

e x p l o s i v e  head .  The p l a n ,  a s  o f  l a t e  March 1952, c a l l e d  f o r  a  minimum 

of f i v e  T2021 u n i t s ,  equipped w i t h  t h e  i n t e r i m  T1402 f u z i n g  sys tem,  t o  

be a v a i l a b l e  f o r  f l i g h t  t e s t i n g  i n  August 1952, t h e s e  u n i t s  t o  be 

a d a p t a b l e  f o r  q u a n t i t y  p roduc t i on  pending t h e  a v a i l a b i l i t y  of  T2021E1 

heads  w i t h  optimum f u z i n g  i n  December 1952. 
2  5  

v 
(@ The T1402 f u z e  was n o t  cons ide r ed  s u i t a b l e  f o r  t h e  T2021 

warhead because t h e r e  was a  chance t h a t  i t  might be i n o p e r a t i v e  a t  some 

expec ted  impact a n g l e s .  Moreover,  t h e  u s e  of  u n i n t e r r u p t e d  pr imacord 

i n  any f u z e  sys tem w a s  r ega rded  a s  a  p o t e n t i a l  s a f e t y  haza rd ,  e s p e c i a l l y  

i n  t h i s  p a r t i c u l a r  a p p l i c a t i o n .  The f u z i n g  sys tem t h u s  recommended f o r  

t h e  T2021E1 head c o n s i s t e d  of  t h e  T1400 f u z e  which w a s  t o  be used i n  

c o n j u n c t i o n  w i t h  t h e  M166E1 VT bomb f u z e .  The T1400 f u z e ,  a s t a n d a r d  

i t em ,  r e q u i r e d  a s i g n a l  i n  f i r i n g  t o  accompl i sh  arming,  and i t  cou ld  be 

adopted  w i t h  l i t t l e  m o d i f i c a t i o n  f o r  u s e  w i t h  t h e  M166E1 "lucky" t r a n s -  

ducer  i n  combinat ion w i t h  t h e  T1 a rming  a c c e l e r o m e t e r  and  pr imacord.  2  6  

E a r l y  i n  May 1952, t h e  Chief of  Ordnance r e q u e s t e d  t h e  N a t i o n a l  Bureau 

of S t anda rds  t o  deve lop  a  v e r s i o n  of t h e  M166E1 f u z e  f o r  u s e  w i t h  t h e  

T2021 warhead, t h e  p r o j e c t  t o  i n c l u d e  p r e p a r a t i o n  of a n  e n g i n e e r i n g  

24(1) L t r ,  00 471.941715, CofOrd t o  CO, PA, 29 Oct 51,  sub :  Whds 
f o r  Large Ca l  F l d  Rk t ,  H J ,  P r o j  TU2-1029. ( 2 )  2d I n d ,  CofOrd t o  CG, APG, 
10 Dec 51,  on L t r ,  00 471.94/739,  same t o  same, 5  Nov 51,  sub:  Whds f o r  
H J  Rkt (TB 3-0240D). Both i n H J  R&D Case F i l e s ,  Box 14-9,  RHAAMSC. 

252d I n d ,  CofOrd t o  CO,  PA, 24 Mar 52, on L t r ,  00 471.941715, same 
t o  same, 29 Oct 51,  sub:  Whds f o r  Large C a l  F l d  Rk t ,  HJ, P r o j  TU2-1029. 
HJ R&D Case F i l e s ,  Box 14-9,  RZA AMSC. 

26(1)  I b i d .  ( 2 )  Hemo, Chf,  CWTA, t o  Chf,  ORDTU, 19 May 52, sub :  
Fuz ing  f o r  FIE Head T2021 Based upon H J .  ORDTU F i l e ,  Mar - Apr 52, MRB 
GSA FRC. 

- 



r e l e a s e  and supply  of models f o r  f i e l d  tes ts .  The Corona L a b o r a t o r i e s ,  

Corona, C a l i f o r n i a ,  developed t h e  fuze  under c o n t r a c t  w i t h  t h e  Na t iona l  

Bureau of S t anda rds .  
2 7 

(U) Meanwhile, a t  t h e  d i r e c t i o n  of t h e  Chief of Ordnance, t h e  

Redstone Arsena l  d i s con t inued  use  o f  t h e  100-second Frankford  Arsena l  

t imer  because of t h e  h igh  f a i l u r e  r a t e ,  and procured  t h e  P i c a t i n n y  

Arsena l  M152 t i m e r  a s  a n  i n t e r i m  rep lacement ,  i n  l a t e  A p r i l .  The M152 

t imer  was s u b s t i t u t e d  f o r  t h e  Frankford  Arsena l  model i n  Round 30, f i r e d  

on 21 May 1952. 
2 8 

& By t h e  end of May 1952, f u z i n g  requi rements  had been e s t a b l i s h e d  

f o r  t h e  XW-7 warhead, and work on development of t h e  improved T lE l  arming 

acce le rometer  was i n  p rog re s s  a t  t h e  Frankford  Arsena l .  A t  t h a t  t ime ,  

t h e  Ordnance Corps s t i l l  f e l t  t h a t  t h e  r e l i a b i l i t y  and accuracy  of t h e  

T2 t imer  could  be improved s u f f i c i e n t l y  t o  overcome e x i s t i n g  d e f i c i e n -  

c i e s ,  and t h e r e f o r e  d i d  no t  i n i t i a t e  development of a n  improved model. 2 9 

A few weeks l a t e r ,  however, a n  urgent  need a r o s e  f o r  a two-channel t i m e r ,  

and t h e  Frankford  Arsena l  began development of  t h e  T3 fuze  a s  a p a r t  of  

P r o j e c t  TA1-2705. 3 0 

(U) The Sandia Corpora t ion  planned t o  begin tes ts  of t h e  XW-7 

warhead i n s t a l l a t i o n  i n  Type I1 missiles du r ing  t h e  f i r s t  week of 

October 1952. The Ordnance Corps ordered  40 Model 1236F r o c k e t s  f o r  

t h i s  purpose,  i n  June  1952. Ten of t h e s e  were l a t e r  modif ied by Douglas 

A i r c r a f t  and used a s  r e s e a r c h  v e h i c l e s  t o  provide  a n  o v e r t e s t  o f  XW-7 

-- 

27(1)  L t r ,  00 471.82/1211, CofOrd t o  D i r ,  NBS, 7 May 52. ORDTU 
F i l e ,  May 52, MRB GSA FRC. (2)  L t r ,  00 471.912721, CofOrd t o  Assoc D i r ,  
Ord Dev, NBS, 14 Aug 52. ORDTU F i l e ,  J u l  - Aug 52, MRB GSA FRC. 

28(1) TT ORD-14046, CofOrd t o  CO,  RSA, 23 Apr 52. ORDTU F i l e ,  Mar - 
Apr 52, MRB GSA FRC. (2)  HJ Data Summary Chart  (OV Gra in ) ,  DAC, 18 Feb 
53. HJ R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

292d Ind ,  CofOrd t o  C O ,  FA, 23 May 52, on L t r ,  00 471.91884, same 
t o  same, sub:  HJ, TA1-2705 (TU2-1029), Fuze Rqrmt f o r .  ORDTU F i l e ,  May 
52, MRB GSA FRC. 

3 0 ~ t r ,  00 471.8211355, CofOrd t o  C O Y  FA, 17 Jun  52, sub:  Timer, Fuse,  
T3 ( P r o j  TA1-2705), I n i t i a t i o n  of Dev. ORDTU F i l e ,  Jun 52, MRB GSA FRC. 



warhead components. 
3  1 Over -acce l e ra t ion  t e s t  of 

necessary  t o  prove t h a t  c e r t a i n  components could 

t h e  a c c e l e r a t i o n  phase of f l i g h t .  
3  2 

t h e  warhead was 

f u n c t i o n  p rope r ly  dur ing  

tl 
($ By the  time t h e  d e t a i l e d  i n 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  

Honest John rocke t  became a v a i l a b l e  i n  A p r i l  1952, t h e  B a l l i s t i c  

Research Labora to r i e s  had completed e f f e c t i v e n e s s  s t u d i e s  on s i x  d i f f e r -  

e n t  types  of convent iona l  warheads. Among t h e  types  cons idered  were t h e  

High Explosive (HE) Fragmentat ion ( t h r e e  t y p e s ) ,  t h e  HE Fragmentat ion 

C l u s t e r ,  t h e  HE General-Purpose,  t h e  Chemical C l u s t e r ,  t h e  Napalm, and 

t h e  Incendiary  C l u s t e r .  The Chief of Ordnance s e n t  t h e  r e s u l t s  of t h e  

s t u d i e s  t o  t h e  Army F i e l d  Forces ,  i n  mid-May 1952, t o g e t h e r  w i t h  a  

r eques t  f o r  in format ion  a s  t o  t he  s p e c i f i c  types  of warheads d e s i r e d  

f o r  more d e t a i l e d  s tudy  and p o s s i b l e  development.33 S h o r t l y  a f t e r  

r e c e i p t  of t h e  warhead s tudy  r e p o r t ,  t h e  Army F i e l d  Forces e s t a b l i s h e d  

a requirement f o r  a n  in t e rchangeab le  p r a c t i c e  warhead, t h e  b a s i s  of 

i s s u e  t o  be one i n e r t  head f o r  each  rocke t  i s sued  f o r  s e r v i c e  p r a c t i c e .  
34 

(Thei r  f a i l u r e  t o  provide  d e f i n i t e  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 he  

p r a c t i c e  head w i t h i n  a  reasonable  t ime l a t e r  caused much confus ion  i n  

t he  procurement program.) 

C) (#) Af te r  a  review of t he  e f f e c t i v e n e s s  s t u d i e s ,  t h e  F i e l d  Forces 

recomnended, i n  September 1952, t h a t  more d e t a i l e d  s t u d i e s  be made on 

four  of 

t a t  i on  ; 

October 

out  t he  

p re sen t  

t he  s i x  types  of convent iona l  warheads: namely, t h e  HE Fragmen- 

Chemical C l u s t e r ;  Napalm; and Incend ia ry  C l u s t e r .  I n  l a t e  

1952, t h e  General  S t a f f  d i r e c t e d  t h e  Chief of Ordnance t o  c a r r y  

proposed s t u d i e s  on a n  "expedi ted" b a s i s  and be prepared t o  

" d e t a i l e d  i n £  ormation" on the  HE Fragmentat ion  Warhead no l a t e r  

3 1 ~ e e  be low, pp . 98 - 100. 

32(1)  L t r ,  00 471.912082, CofOrd t o  CO, RSA, 16 May 52, sub: HJ Rkt 
Dlvry. ORDTU F i l e ,  May 52, MRB GSA FRC. (2 )  It3 Blue Book, p .  8.  

3 3 ~ t r ,  00 471.512113, CoiOrd  t o  OCAFF, 15 May 52, sub: Whds f o r  HJ 
Rkt. OROTTJ F i l e ,  May 52, MILS CSA FRC. 

3 4 ~ ~ ,  G4/F4-43558, ACofS, G - 4 ,  t o  CofOrd, 9  J u l  52, sub: E s t  Rqrmts 
f o r  S p e c i a l i z e d  Trl-g & Equip f o r  Dlvry 5r Spt  Un i t s .  ORDTU F i l e ,  J u l  - 
Aug 52, MRB GSA FRC. 



t han  10 November 1952. 
3  5  

u 
(J?!) Here i s  a n  e x c e l l e n t  example of t h e  c o n f l i c t i n g  sense  of 

urgency t h a t  e x i s t e d  a t  top  decision-making l e v e l s .  The d e c i s i o n  handed 

down by t h e  General S t a f f  had been i n  process  f o r  more than  5  months and 

obviously had been reached wi thout  t h e  s l i g h t e s t  sense  of urgency. But 

once passed t o  t h e  lower o p e r a t i n g  l e v e l s ,  i t  suddenly became a  matter 

of g r e a t  urgency and t i g h t  d e a d l i n e s .  This  s i t u a t i o n ,  coupled wi th  

c e r t a i n  t e c h n i c a l  problems and t h e  con t inu ing  l ack  of t imely  guidance 

from the  u s e r ,  caused a  de lay  i n  t h e  program schedule  and a n  a c c e p t a b l e  

convent iona l  warhead s t i l l  was no t  a v a i l a b l e  when t h e  i n i t i a l  Honest 

John b a t t e r i e s  reached t h e  f i e l d  i n  1954. 

0 
(It) Ear ly  i n  1953, t he  t e n t a t i v e  warhead requirements  f o r  t h e  Honest 

John were s u b s t a n t i a l l y  reduced,  a l l  b u t  t h r e e  of t h e  convent iona l  

warheads be ing  dropped from a c t i v e  c o n s i d e r a t i o n .  Aside from t h e  atomic 

warhead, t h e  f i r s t  p roduct ion  d e l i v e r i e s  of which were expected i n  

September 1953, t h e  F i e l d  ~ o r c e s '  requirements  c o n s i s t e d  of a  fragmen- 

t t a t i o n -  type  warhead, t h e  chemical warhead, t h e  i n t e r i m  T2021 HE B l a s t  

warhead, and t h e  i n e r t  ( c o n c r e t e  b a l l a s t )  p r a c t i c e  head. A t  t h a t  t ime,  

t h e  f ragmenta t ion  and chemical  warheads were j u s t  e n t e r i n g  t h e  f i e l d  t e s t  
.-. 

phase,  and i t  was ev iden t  t h a t  they  would n o t  be a v a i l a b l e  f o r  procure-  

ment under t h e  FY-1953 budget .  To provide  a  supply of convent iona l  

warheads f o r  t h e  M31 rocke t  by t h e  end of ca l enda r  yea r  1953, t h e  Chief 

of Ordnance proposed t h a t  a  q u a n t i t y  of t h e  b l a s t  and p r a c t i c e  warheads 

be procured f o r  i n t e r i m  t a c t i c a l  u se .  The r e s u l t s  of some 15 dynamic 

and s t a t i c  t e s t s  had e s t a b l i s h e d  t h e  T2021 B l a s t  Warhead a s  a n  i n t e r i m  

i tem wi th  marginal  performance; bu t  i t  was t h e  only convent iona l  type  

t h a t  could be made a v a i l a b l e  t o  t he  t roops ,  o t h e r  than  t h e  i n e r t  

35(1)  L t r ,  ATDEV-10 471.94, OCAFF t o  ACofS, 6 -3 ,  5 Sep 52, sub: 
Whds f o r  HJ Rkt.  (2 )  Cmt 2 ,  G4/F4-61706, ACofS, G-4, t o  CofOrd, 22 Oct 
52, on DF, G-3 t o  G-4, 30 Sep 52, sub: same. Both i n  ORDTU F i l e ,  Sep - 
Oct 52, MRB GSA FRC. 



p r a c t i c e  warhead. 3 6 

v 0 On 5 June 1953, t h e  ACofS, G-4, au tho r i zed  the  Chief of 

Ordnance t o  proceed w i t h  the  procurement of (1 )  173 T2021 B l a s t  Warheads 

wi th  t h e  T1400 Contact  and T2039 Low-Burst VT Fuzes,  and (2 )  170 conc re t e  

b a l l a s t  warheads wi th  s p o t t i n g  charge and T1400lT2039 fuz ing  systems.  
3 7 

The Redstone and P i c a t i n n y  Arsena ls  began work on the  f i n a l  Ordnance 

drawings and s p e c i f i c a t i o n s  f o r  procurement of t hese  i tems i n  l a t e  June 

1953; however, a s e r i e s  of untoward developments kept  t he  program i n  a 

s t a t e  of f l u x  f o r  t he  b e t t e r  p a r t  of t he  next  12 months. 38 One of t he  

main problems stemmed from the  con t inu ing  lack  of d e t a i l e d  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  p r a c t i c e  warhead. Other d i f f i c u l t i e s  and de l ays  

r e s u l t e d  from cons t an t  changes i n  procurement d i r e c t i v e s  and from 

t e c h n i c a l  problems encountered i n  warhead and fuze development. 

il 
( I t )  I n  l a t e  August 1953, the  Chief of Ordnance rece ived  a d i r e c t i v e  

from t h e  General S t a f f  which o u t l i n e d  F i e l d  Fo rces '  requirements  f o r  

both a " l i v e "  p r a c t i c e  warhead and a dummy o r  d r i l l  warhead, bu t  i n  very 

loose terms.  This  p r a c t i c e  warhead, t he  S t a f f  d i r e c t e d ,  "may be e i t h e r  

a HE B l a s t ,  HE Fragmentat ion o r  a s p e c i a l l y  designed warhead such a s  an 

i n e r t  loaded c a s e  which g ives  a n  i n d i c a t i o n  of b u r s t .  . . . There i s  

a l s o  a requirement f o r  a dummy o r  d r i l l  head." The d i r e c t i v e  f u r t h e r  

s t a t e d  t h a t  t he  "Honest John and Corporal Warheads should be i n t e r -  

changeable t o  a maximum degree  c o n s i s t e n t  w i t h  m i s s i l e  des ign ."  I n  

a d d i t i o n  t o  t h e  i n t e r i m  warheads a l r e a d y  a u t h o r i z e d  f o r  procurement,  i t  

a l s o  l i s t e d  the  fo l lowing  "optimum requirement s t '  f o r  Honest John 

warheads: Atomic Head, GB (Gas B a c t e r i o l o g i c a l )  Chemical Head, 

36(1)  H J  Blue Book, pp. 67 - 68 .  (2 )  MFR, Capt R.W. F l e a g l e ,  ORDIM, 
27 J a n  53, sub: H J  Whd Rqrmts. CRDTU F i l e ,  Jan  - Feb 53, MRB GSA FRC. 
(3 )  DF, CofOrd t o  ACofS, G-4, 14 Apr 53,  sub: Percentage  by Type Whd & 
Fuze Rqrmts f o r  H J  Rkt .  ORDTU F i l e ,  Mar - Apr 53, MRB GSA FRC. 

3 7 ~ F ,  t o  CofOrd, 5 Jun 53, sub: same. ORDTU F i l e ,  May - Jun 53, 
MIZB GSA FRC. 

3 8 ( 1 )  L t r ,  00 471 911258, CofOrd t o  CG,  RSA, 19 Jun 53, sub: P r o j  
TU2-1029, Whds f o r  --IJ 1!J R&D Case F i l e s ,  Box 14-8, RHA AMSC. ( 2 )  HJ 
Blue Book, p 68 



Fragmentat ion Head, and p r a c t i c e  and S p o t t i n g  Head. 
3 9 

U 
(It) Another d i r e c t i v e ,  i s sued  by t h e  General  S t a f f  i n  November 1953, 

emphasized t h a t  warhead d e l i v e r i e s  would have t o  be made on a t ime s c a l e  

compatible w i th  rocke t  d e l i v e r i e s ,  and adv i sed  t h a t  t he  i n i t i a l  fragmen- 

t a t i o n - t y p e  head would be t h e  T39 system then  be ing  developed f o r  both 

t h e  Honest John rocke t  and t h e  Corpora l  Guided M i s s i l e .  
40 

I n  consonance 

wi th  t h e  l a t t e r  d e c i s i o n ,  t h e  Act ing  ACofS, G-4, then  i n s t r u c t e d  t h e  

Chief of Ordnance t o  cance l  a l l  bu t  50 of t h e  173 T2021 B l a s t  Warheads 

then  under procurement,  and t o  r e p l a c e  t h e  123 cance l l ed  w i t h  T39 war- 

head systems.  Procurement a c t i o n  on the  l a t t e r  u n i t s ,  however, would 

have t o  awa i t  t h e  eng inee r ing  des ign  r e l e a s e  and type  c l a s s i f i c a t i o n  

sometime i n  March 1954. Since the  same fuz ing  systems could be used 

w i t h  both types  of warheads, t he  o r d e r  f o r  173 each of t h e  T1400 and 

T2039 fuzes  was n o t  changed. 
4 1 

u (a L a t e r  i n  November 1953, t h e  R&D Div i s ion ,  OCO, recommended t h a t  

t h e  T39.warhead system be provided f o r  t h e  p r a c t i c e  and s p o t t i n g  head, 

mainly because i t  was a l r e a d y  under development and would be a v a i l a b l e  

f o r  product ion  r e l e a s e  e a r l i e r  than  any o t h e r  comparable system. The 

requirement  f o r  a dummy o r  d r i l l  warhead could be e a s i l y  met by adding 

s p o t t i n g  charges a n d / o r  fuzes  t o  t h e  i n e r t  ( conc re t e  b a l l a s t )  warhead, 

which had been used a s  a s imula ted  payload i n  some 100 R&D f l i g h t  t e s t s .  42 

tit 
($) BY February 1954, procurement a c t i o n  had been completed f o r  170 

i n e r t  p r a c t i c e  warheads, des igna ted  a s  t he  T2037, and 50 T2021 HE b l a s t  

warheads, w i th  complete d e l i v e r y  expected by A p r i l  1954. Ea r ly  i n  t h a t  

3 9 ~ n c 1  1 t o  DF, G4/F4 39574, t o  CofOrd, 27 Aug 53, sub: Whd & Fuze 
Rqrmts f o r  Sur t o  Sur GM and HJ Free  Rkt .  ORDTU ~ i l e ,  J u l  - Sep 53, 
MRB GSA FRC. 

4 0 ~ ~ ,  G4/H2 68058, t o  CofOrd, 12 Nov 53, sub: Whds f o r  HJ Bkts .  
ORDTU F i l e ,  Oct - Dec 53, MRB GSA FRC. 

41(1) HJ Blue Book, p .  68. (2 )  TT SWSS 11-137, CofOrd t o  CG,  RSA 
undated (o / a  16 Nov 53 ) .  ORDTU F i l e ,  Oct - Dec 53, MRB GSA FRC. 

42Memo, Chf , ORDIM, t h r u  ORDTU, t o  Chf , ORDTA, 19 Nov 53, sub: 
whds f o r  HJ Rkt;  and 1 s t  Ind  t h e r e t o ,  Chf, ORDTU, t o  Chf, ORDTA, 23 NOV 

53. ORDTU F i l e ,  Oct - Dec 53, MRB GSA FRC. 



month, t h e  General S t a f f  approved procurement p l a n s  f o r  T39 p r a c t i c e  

and s p o t t i n g  warheads,  w i th  d e l i v e r i e s  t o  begin  i n  August 1954. 43 A 

few weeks l a t e r ,  however, t e c h n i c a l  problems developed i n  t h e  warhead 

and fuz ing  systems,  and t h e  e n t i r e  program underwent r e o r i e n t a t i o n .  

r) 
(@ I n i t i a l  f l i g h t  t e s t s  of t he  T39 warhead system, conducted 

e a r l y  i n  March 1954, were unsucces s fu l .  The T2039 VT fuze  func t ioned  

premature ly  i n  two of t h e  f i r s t  f i v e  rounds,  r e s u l t i n g  i n  c a n c e l l a t i o n  

of t h e  s i x t h  scheduled f i r i n g  f o r  s a f e t y  r ea sons .  I n  a n  e f f o r t  t o  s o l v e  

t h e  fuz ing  problem, t h e  R&D D i v i s i o n ,  OCO, immediately a r ranged  f o r  f i v e  

a d d i t i o n a l  t e s t s  of t h e  T39 system, u s i n g  t h e  T2039 VT fuze  w i t h  a  T3E1 

t imer  . 44 
However, because of  t h e  s a f e t y  hazards  involved and t h e  f a c t  

t h a t  t he  T39 system d i d  n o t  s imu la t e  t h e  t a c t i c a l  warheads be ing  con- 

s i d e r e d  f o r  t h e  Honest John, t h e  General  S t a f f ,  i n  May 1954, d i r e c t e d  

t h a t  no f u r t h e r  c o n s i d e r a t i o n  be g iven  t o  t h e  T39 system a s  a  p r a c t i c e  

and s p o t t i n g  head. The T39 system was a l s o  r u l e d  ou t  a s  t h e  i n i t i a l  

f ragmenta t ion- type  warhead f o r  t h e  Honest John and Corpora l ,  because 

i t s  expected l e t h a l  r a d i u s  f e l l  s h o r t  of t h e  c i r c u l a r  p robable  e r r o r s  

of t h e  two weapons. The General  S t a f f  t h e r e f o r e  decided t o  c o n c e n t r a t e  

on development of two o t h e r  f ragmenta t ion-  type  warheads having a  g r e a t e r  

l e t h a l  r a d i u s ;  namely, t h e  T40 and T35 systems,  t h e  l a t t e r  u s i n g  a  

mechanical T3 t imer  w i t h  t h e  T1400 a s  a  back-up fuze  .45 F ive  y e a r s  

l a t e r ,  a  modif ied v e r s i o n  of t h e  T39 system was adopted a s  a  b l a s t - t y p e  

head f o r  t h e  M31 r o c k e t ,  r e p l a c i n g  t h e  i n t e r i m  T2021 warhead. 46 

d 
($) A s  a  r e s u l t  of t he  foregoing  developments,  t h e  a c t i n g  ACofS, 

G-4, cance l l ed  t h e  procurement p l a n s  f o r  123 T39 warhead systems and 

- - -  

4 3 ~ m t  2 ,  ACofS, 6 - 4 ,  t o  CofOrd, 3  Feb 54, sub: Whds & Whd 
Compartments f o r  HJ Rk t .  ORDTU F i l e ,  Mar - May 54, MRB GSA FRC. 

4 4 
( 1 )  Memo, Chf,  ORDTU, t o  Chf,  ORDTX, 22 Mar 54, sub: Min of t h e  

GM Commodity Coord Conf 4 Mar 54. (2)  Memo, Chf,  ORDTU, t o  Chf,  ORDIM, 
23 Mar 54, sub: Rk t s ,  M31, f o r  T39 Sys F l t  T e s t s .  Both i n  ORDTU F i l e ,  
Ear  - Nay 54 ,  MRB GSA FRC. 

4 5 1 1 ~ ,  G4iF4 31477, ACofS, G-4, t o  CafOrd, 8 Jun  54, sub:  Whds & 
Fuzes :or EJ a n d  Corpora l .  OWTU F i l e ,  Jun  - Aug 54, MRB GSA FRC. 

4 6 
See below, p .  122.  



4 1 
HJ Blue Book, pp. 68 - 69.  

4 8 ~ ~ ,  CofOrd t o  ACofS, 6 -4 ,  27 J u l  54, sub:  Recommended Dplmt of 
HJ Rkts ;  and C m t  2 t h e r e t o ,  G-4 t o  CofOrd, undated.  ORDTU F i l e ,  Jun - . 
Aug 54, MRB GSA FRC. 

49(1) L t r ,  CG, PA, t o  CofOrd, 27 Jun  55, sub: Secondary Impact 
Fuzing Sys f o r  Use w i t h  t h e  HJ T2021 Rkt Whd (Fuze K i t ,  XM62). ( 2 )  1st 
Ind ,  CofOrd t o  CG,  PA, 13 Oct 55, on L t r ,  ( o r i g  & d a t e  unk) sub: S t a t u s  
of T2021 Whd (Head, Rkt ,  HE, 762mm, T2021). Both i n  ORDTU F i l e ,  May - 
Aug 55, MRB GSA FRC. 

r e i n s t a t e d  t h e  requirement  f o r  123 T2021 HE b l a s t  warheads,  t hus  

r e s t o r i n g  a u t h o r i z e d  procurement t o  t h e  o r i g i n a l  t o t a l  of 173. S ince  

t h e  r e s u l t s  of f l i g h t  t e s t s  had proved t h e  T2039 VT fuze  inadequate  f o r  

t h e  purpose i n t ended ,  t h e  Redstone Arsena l  c a n c e l l e d  t h e  o r d e r  f o r  173 

of t h e s e  fuzes  and a r r anged  f o r  d e l i v e r y  of t h e  173 b l a s t  warheads w i t h  

t h e  T1400 c o n t a c t  fuze  o n l y .  To s a t i s f y  an  a d d i t i o n a l  Marine Corps 

requi rement ,  t h e  Redstone Arsena l  l a t e r  procured 20 more T2021 warheads 

w i t h  T1400 f u z i n g  sys tems ,  making a t o t a l  of 193 T2021 u n i t s  and 170 

i n e r t  (T2037) warheads f o r  a l l  Honest John r o c k e t s  under procurement.  
47 

IJ 
($) The ACofS, G-3, f i n a l l y  e s t a b l i s h e d  f i r m  warhead requi rements  

f o r  deployed Honest John r o c k e t s  i n  l a t e  J u l y  1954. For  i n i t i a l  deploy-  

ment,  each  r educed - s t r eng th  b a t t e r y  was a l l o c a t e d  30 r o c k e t s ,  complete 

w i t h  compartment head, less warhead, t h e s e  t o  be s u p p l i e d  c o n c u r r e n t l y  

w i t h ,  o r  before ,overseas  deployment.  An a d d i t i o n a l  a l lowance of 20 

r o c k e t s ,  complete w i t h  compartment heads and T2021 b l a s t  warheads,  was 

a u t h o r i z e d  f o r  each b a t t e r y ,  t h e s e  t o  be supp l i ed  on o r  a f t e r  1 January 

1955 a s  t hey  became a v a i l a b l e  from p roduc t ion .  The la t ter  a l l o c a t i o n  

r ep re sen t ed  a n  i n t e r i m  non-atomic warhead a l lowance ,  pending t h e  

a v a i l a b i l i t y  of a more a c c e p t a b l e  convent iona l  warhead. The bui ldup  t o  

an a u t h o r i z e d  al lowance of  135 r o c k e t s  pe r  b a t t e r y  was t o  be completed 

e a r l y  i n  FY 1956. 
48 

u (p The P i c a t i n n y  Arsena l  completed shipment of t h e  193 T2021 b l a s t  

warheads i n  mid-1955. A l l  development work on t h i s  i n t e r i m  warhead 
49 system ceased  s e v e r a l  months l a t e r ;  however, l i m i t e d  p roduc t ion  cont inued .  

Pending t h e  development of a s u i t a b l e  p r a c t i c e  and s p o t t i n g  warhead f o r  



t h e  Honest  J o h n ,  t h e  T2021 HE b l a s t  warhead,  equ ipped  w i t h  a back-up 

f u z i n g  sys tem,  had t o  be used f o r  t r o o p  t r a i n i n g  p u r p o s e s ,  i n  con junc-  

t i o n  w i t h  t h e  T2037 i n e r t  ( c o n c r e t e  b a l l a s t )  warhead.  
50 

u 
(8) The i n t e r i m  warheads  i s s u e d  t o  t h e  i n i t i a l  Honest  John u n i t s  

imposed s e v e r e  l i m i t a t i o n s  on e s s e n t i a l  t r o o p  t r a i n i n g  a c t i v i t i e s  and 

a l s o  on t h e  t a c t i c a l  u s e  of t h e  weapon system.  Y e t ,  f i r m  r e q u i r e m e n t s  

f o r  t h e  development o f  a n  a d e q u a t e  p r a c t i c e  warhead were n o t  g e n e r a t e d  

by t h e  u s e r  u n t i l  t h e  l a t e  s p r i n g  of 1956-some 2 y e a r s  a f t e r  deployment 

of t h e  f i r s t  e i g h t  Honest  John  b a t t e r i e s . "  I n  t h e  a b s e n c e  o f  t i m e l y  

gu idance  on t h e s e  and  o t h e r  warhead r e q u i r e m e n t s ,  t h e  p r o j e c t  managers 

a t  t h e  Redstone A r s e n a l  c o u l d  n e i t h e r  p l a n  n o r  e x e c u t e  t h e  program i n  

a n  o r d e r l y ,  r e s p o n s i v e  manner.  The c o n f u s i o n  and f r u s t r a t i o n s  s t i l l  

a t t e n d i n g  t h e i r  e f f o r t  i n  e a r l y  1956 a r e  r e f l e c t e d  i n  t h e  f o l l o w i n g  

e x c e r p t  from a n  Honest  John  t e c h n i c a l  r e p o r t .  

. . . C u r r e n t l y  no funds  a r e  programmed f o r  t h e  Research  and  Development 
of a P r a c t i c e  Warhead f o r  t h i s  Rocket System, o r  t h e  procurement  of a n  
i n t e r i m  t y p e .  Repea ted  e f f o r t s  t o  o b t a i n  i n f o r m a t i o n  on . . . Warheads 
f o r  t h e  Honest  John  have f a i l e d .  Due t o  t h i s  s i t u a t i o n ,  M e t a l  P a r t s  
Procurement  h a s  been c u r t a i l e d ,  and i t  h a s  become e x t r e m e l y  d i f f i c u l t  
t o  p l a n  and e x e c u t e  t h e  Honest  John  Program s o  t h a t  a s t o c k p i l e  of Honest  
John  Rocke t s  c o u l d  be o b t a i n e d  f o r  e m e r g e n c i e s .  An u r g e n t  requ i rement  
e x i s t s  f o r  i n f o r m a t i o n  on a l l  t y p e s  of Warheads f o r  t h e  Honest  John a s  
procurement  a t  a r educed  r a t e  i s  c o n t i n u i n g  w i t h o u t  b e n e f i t  o r  knowledge 
of t h e  q u a n t i t i e s  of v a r i o u s  t y p e s  o f  Warheads con templa ted  f o r  f u t u r e  
u s e .  52 

LJ 
(j?) Honest  John Model 1236FF and  t h e  F a t h e r  John  ( U )  

CI 
(g) A t  t h e  r e q u e s t  of t h e  Atomic Energy Commission, i n  February  

50 
( 1 )  Memo, Chf ,  ORDTU, t o  Chf,  ORDTA, 24 J u n  54,  sub:  T2021 Whd & 

Fuz ing  Sys f o r  H J ;  and  1st I n d  t h e r e t o ,  Chf ,  ORDTA, t o  Chf,  ORDTU, 12 J u l  
54.  (2 )  L t r ,  G4/F4 32727, ACofS, G-4, t o  OCAFF, 30 J u l  54,  sub:  P r a c t i c e  
Whds f o r  H J  & C o r p o r a l .  

5 1 ~ ~ ,  LOG/E4- 15810, 
f o r  xT. OXDTU F i l e ,  J a n  

52(1)  PJ 3 l a e  Book, 
d a t e  of 30 J u n e  1955 b u t  
( 2 )  F o r  t h e  p r a c t i c e  and  
t h e  S t a n d a r d  Honest John  

Both i n  ORDTU F i l e , J u n  - Aug 54, MRB GSA FRC. 

DCSLOG t o  CofOrd, 1 Apr 56,  sub:  P r a c t i c e  Whds 
- Apr 56,  MRB GSA FRC. 

p .  69.  ( T h i s  t e c h n i c a l  r e p o r t  h a s  a c u t - o f f  
c o n t a i n s  i n f o r m a t i o n  of a much l a t e r  d a t e . )  
t a c t i c a l  warheads s u b s e q u e n t l y  developed f o r  
System, s e e  below, pp.  119 - 22. - -. - 



1952, t h e  Redstone Arsena l  i n i t i a t e d  a  p r o j e c t  f o r  t h e  f a b r i c a t i o n  and 

f l i g h t  t e s t  of f i v e  model 1236FF r o c k e t s  t o  p rov ide  an  o v e r t e s t  of XW-7 

warhead components. P a t t e r n e d  a f t e r  t h e  Navy's "Big Stoop,"  t h e  proposed 

v e h i c l e  c o n s i s t e d  e s s e n t i a l l y  of a  2 - s t a g e  rocke t  f i t t e d  w i t h  a n  

"outs ized"  s e t  of f i n s  and a  Sandia  t e l e m e t e r i n g  warhead. 53 The Douglas 

A i r c r a f t  Company completed t h e  e n g i n e e r i n g  d e s i g n  s tudy  and submi t ted  a  

formal  c o s t  p roposa l  f o r  t h e  p r o j e c t  e a r l y  i n  A p r i l  1952. 54 

I/ 
@') Less  t h a n  a  month l a t e r ,  b e f o r e  c o n t r a c t  n e g o t i a t i o n s  could  be  

completed, t h e  Atomic Energy Commission dropped t h e  1236FF Model i n  

f avo r  of a n o t h e r  d e s i g n  proposed by t h e  Allegany B a l l i s t i c s  Labora tory .  

The a l t e r n a t e  v e h i c l e ,  known a s  t h e  F a t h e r  John ,  used t h e  s t a n d a r d  1236F 

rocke t  i n  con junc t ion  w i t h  supplemental  Deacon r o c k e t s  s t r a p p e d  t o  t h e  

motor body t o  p rov ide  a d d i t i o n a l  t h r u s t .  55 The Douglas A i r c r a f t  Company 

began a  d e s i g n  s tudy  on t h e  F a t h e r  John ,  i n  June  1952, and l a t e r  con- 

v e r t e d  10 s t a n d a r d  1236F r o c k e t s  f o r  use  i n  t h e  t e s t  program. 56 The 

Atomic Energy Commission s u p p l i e d  $160,000 f o r  i n i t i a l  work on t h e  

F a t h e r  John,  t o g e t h e r  w i t h  a n  expend i tu re  o r d e r  f o r  $2,338 t o  cover  

e n g i n e e r i n g  c o s t s  i n c u r r e d  i n  connec t ion  w i t h  t h e  1236FF p r o j e c t .  5  7  
- 

I /  (g) The f i r s t  two o v e r - a c c e l e r a t i o n  t e s t s  of XW-7 warhead components 

53(1) TT S-20, AEC, Albuquerque, N . M . ,  t o  DA, t h e  Pentagon,  8  Feb 
52. ( 2 )  Memo, L t  Col W . C .  Oh1 t o  Chf,  ORDTU, 12 Feb 52, sub:  Two-Stage 
HJ - Model FF. (3)  L t r ,  00 471.9/1373, Coford t o  CO, RSA, 15 Feb 52, 
sub:  HJ Model FF, 2-Stage Rkt ,  P r o j  TU2-1029B. A l l  i n  ORDTU F i l e ,  
"Two-Stage Honest John Model FF, TU2-1029B - 1952," MRB GSA FRC. 

5 4 ~ t r ,  DAC t o  M O D ,  4  Apr 52, sub: Cost E s t  on HJ Model l236FF. 
HJ R&D Case F i l e s ,  Box 14-90, RHA AMSC. 

55(1)  TT FCDEV-80, CG, FC, AFSWP, Sandia  Base, N . M . ,  t o  CofOrd, 1 
May 52. ORDTU F i l e ,  2-Stage HJ . . . 1952, MRB GSA FRC. (2 )  C . N .  Hick- 
man, "Fa the r  John - An O v e r t e s t  Rocket f o r  Honest John," 19 Apr 52. 
(Th i s  paper  d e s c r i b e s  a n  e a r l i e r  "Long John" p roposa l  which l ed  t o  t h e  
s e l e c t i o n  of t h e  F a t h e r  John . )  ORDTU F i l e ,  Mar - Apr 52,  MRB GSA FRC. 

56(1) TT ORD-18862, CofOrd t o  C O Y  RSA, 10 Jun  52.  ORDTU F i l e ,  Jun - 
52, MRB GSA FRC. (2)  L t r ,  00 471.91/2680, CofOrd t o  CG,  RSA, undated 
( s e n t  ORDGA 11 Aug 52 ) ,  sub:  F a t h e r  John,  P r o j  TU2-1029C, DA P r i  1 A .  
ORDTU F i l e ,  J u l  - Aug 52, MRB GSA FRC. (3)  HJ Blue Book, p .  8 .  

5 7 ~ ~ ~  Order GC-3-804, OCO t o  C O Y  RSA, 2  Oct 52. HT RhD Case F i l e s ,  
Box 14-90, RHA AMSC. 



took p l a c e  a t  t h e  White Sands Proving  Ground on 15 January and 25 March 

1953, r e s p e c t i v e l y .  F a t h e r  John Round 1 had s i x  Deacon r o c k e t s ,  a s  

compared t o  e i g h t  Deacons f o r  t h e  second round ( s e e  photograph) ,  t h e  

purpose be ing  t o  e v a l u a t e  performance of components under d i f f e r e n t  

r a t e s  of t h r u s t .  Personnel  of t h e  Sandia Corpora t ion  i n d i c a t e d  t h a t  

t h e  t e s t  o b j e c t i v e s  were s u c c e s s f u l l y  met i n  bo th  t r i a l s ,  58 The t e s t  

crew f i r e d  t h e  remaining F a t h e r  John rounds l a t e r  i n  1953 and 1954. 
59 

( I n  mid-December 1954, t h e  Chief of Ordnance a u t h o r i z e d  t h e  

Redstone Arsena l  t o  procure  an  i n i t i a l  supply of XM57 Adaption K i t s  f o r  

Honest John Atomic Warheads. By t h e  end of t h a t  month, about  65 p e r c e n t  

of t h e s e  k i t s  had been d e l i v e r e d .  
60 

Q 
(fl Engineering-User  Tes t  Program (U) 

( Desp i t e  t h e  many problems and d e l a y s  encountered  du r ing  t h e  

c r u c i a l  1951 - 52 p e r i o d ,  t h e  rocke t  p o r t i o n  of t h e  Honest John program 

had progressed  amazingly w e l l .  By t h e  middle  of December 1952, t h e  t e s t  

crew a t  t h e  White Sands Proving  Ground had f l i g h t  t e s t e d  64 of t h e  Type 

I development rounds and completed e n g i n e e r i n g  t e s t s  of t h e  f i r s t  10 

Type I1 R&D t a c t i c a l ' p r o t o t y p e s .  A few of t h e  Type I1 produc t ion  

r o c k e t s  had been f i n i s h e d ,  t h e  schedule  c a l l i n g  f o r  d e l i v e r i e s  i n  1953 

a t  t h e  r a t e  of about  30 p e r  month. 
6  1 

Also ,  t h e  Redstone Arsena l  had 

i n i t i a t e d  p re l imina ry  procurement a c t i o n s ,  i n  November 1952, f o r  t h e  

f i r s t  volume p roduc t ion  of 2 ,000  r o c k e t s  t o  meet e x i s t i n g  deployment 

s chedu le s .  A t  t h a t  t ime ,  f o u r  Honest John b a t t e r i e s  had a l r e a d y  been 

a c t i v a t e d  a t  c ad re  s t r e n g t h ,  w i t h  t h r e e  o t h e r s  scheduled  f o r  a c t i v a t i o n  

58(1) TT ORDBS-STD TLX 1-42,  CG, WSPG, t o  CofOrd, 21 Jan 53. (2)  
TT ORDBS-STD TLX 3-94,  same t o  same, 26 Mar 53. (3 )  HJ Prog  Rept ,  20 
Feb 53 - 27 Mar 53. A l l  i n  H J  R&D Case F i l e s ,  Box 14-8,  RHA AMSC. 

59(1)  H J  Prog  Rept ,  Dec 53.  ORDTU F i l e ,  Oct - Dec 53, MRB GSA FRC, 
( 2 )  RSA H i s t  Sum, 1 J u l  54 - 31  Dec 54,  Vol 11, p .  176. AMSC H i s t  f i l e s .  

60 
H3 Blue Book, p .  68.  

6 1 ~ h e  f  i r s r  20 p roduc t ion  r o c k e t s  were a l l o c a t e d  t o  t h e  Chemical 
C o r g s  t o r  use in warhead development t e s t s ;  t h e  remaining rounds were 
r ~ r m a r - k s d  f o r  eng inee r ing  and s e r v i c e  t e s t s  and t r a i n i n g  purposes .  Min 
of FJ Conf, 10 - 11 Dec 52. OEITU F i l e ,  J a n  - Feb 53,  MRB GSA FRC. 

P 



Father John Round No. 1 Showing Positioning of Deacon 
Rockets Around Motor (WSPG, March 1953 .) 



i n  Calendar Year (CY) 1953 and one i n  t h e  f i r s t  q u a r t e r  of CY 1954. The 

deployment schedule then c a l l e d  f o r  a l i m i t e d  o p e r a t i o n a l  c a p a b i l i t y  by 

31 December 1953. 
6 2 

II 
(p) A t  t h e  end of 1952, t h e  rocke t  p o r t i o n  of t h e  program appeared 

t o  be i n  f a i r l y  good shape, but  t h e  launcher development e f f o r t  a t  t h e  

Rock I s l a n d  Arsenal  had f a l l e n  some 6 months behind schedule.63 Ear ly  

i n  1953, t h e . r o c k e t  p o r t i o n  of t h e  program i t s e l f  s u f f e r e d  a s e r i o u s  

se tback because of a d i s t u r b i n g  inc rease  i n  average rocke t  d i s p e r s i o n .  

A d e t a i l e d  a n a l y s i s  of f l i g h t  t e s t  d a t a ,  a v a i l a b l e  i n  e a r l y  March 1953, 

revealed  t h a t  t h e  average range d i s p e r s i o n  i n  r ecen t  f i r i n g s  had doubled 

t h a t  recorded i n  t h e  f i r s t  39 development t e s t s .  Fur the r  i n v e s t i g a t i o n  

d i sc losed  t h a t  t h e  increased d i s p e r s i o n  stemmed mainly from v a r i a t i o n s  

i n  t o t a l  impulse of t h e  XM6 JATO u n i t s  being produced a t  t h e  Radford 

Arsenal .  The increased range d i spe r s ion  a t  t h e  lower temperatures 

pointed t o  t h e  need f o r  c l o s e r  q u a l i t y  c o n t r o l  t o  o b t a i n  a more uniform 

t o t a l  impulse, and f o r  some improvement i n  t h e  p r o p e l l a n t  support  and 

o r i e n t a t i o n  i n  t h e  rocke t  motor. Pending proof t e s t s  of t h e  proposed 

c o r r e c t i v e  measures, the  Under Sec re ta ry  of t h e  Army postponed volume 

production of 2,000 rounds and l i m i t e d  t h e  FY-1953 procurement t o  200 

m i s s i l e s .  
64 

(fk Ear ly  i n  Apr i l  1953, the  ACofS, G-4, a l l o t t e d  t h e  Ordnance 

Corps 40 a d d i t i o n a l  Type I1 rockets65 f o r  use i n  ob ta in ing  f u r t h e r  

6 2 ~ b i d .  
6 3- 

See below, pp. 158 - 59. 
64(1) 1 s t  Ind,  CG, RSA, t o  CofOrd, 15 Apr 53, on L t r ,  CofOrd t o  CG, 

RSA, 17 Mar 53, sub: H J  P r o j  TU2-1029. HJ R&D Case F i l e s ,  Box 14-8, RHA 
AMSC. (2) MFR, OCofS, DA, 23 Mar 53, sub: Proc of HJ Rkts,  20 Mar 53. 
ORDTU F i l e ,  Mar - Apr 53, MRB GSA FRC. (3) DF, ~ 4 1 ~ 4 - 3 6 5 2 7 ,  ACofS, (3-4, 
t o  CofOrd, 11 Jun 53, sub: P ~ O C  of 200 HJ Rkts.  ORDTU F i l e ,  May - Jun 
53, MRB GSA FRC. (4) For t echn ica l  d e t a i l s  r e l a t i n g  t o  c o r r e c t i v e  
measures, s e e  RSA Memo Rept ORDDW-TR-12, 26 Mar 53, sub: Analysis  of HJ 
Range Dispersion Thru Round No. 90, and Correc t ive  Measures Applied t o  
the  JATO, XM6. RSIC. 

6 5 ~ r o m  the  203 s t o c k p i l e  and t r a i n i n g  rounds 
i n i t i a l  i n d u s t r i a l  con t rac t  (ORD-342). 

- .  
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accuracy  da ta .66  Because of t h e  extreme accuracy  r e q u i r e d  of t h e  d a t a  t o  

be ob t a ined  from t h e s e  f i r i n g s ,  a l l  c o n d i t i o n s  were v e r y  c l o s e l y  con- 

t r o l l e d  t o  e l i m i n a t e  a s  much v a r i a t i o n  a s  p o s s i b l e .  A l l  components were 

of s t anda rd  p roduc t ion  manufacture ,  bu t  s p e c i a l  c a r e  was e x e r c i s e d  t o  

i n s u r e  un i fo rmi ty  i n  weight ,  measurements, e t c .  To improve b o o s t e r  pe r -  

formance, t h e  Radford Arsena l  i n s t a l l e d  a  g r a i n  al ignment  f i x t u r e  ( l a t e r  

adopted a s  s t a n d a r d  f o r  a l l  rounds) t o  p reven t  s h i f t i n g  o r  malalignment 

of t h e  g r a i n  du r ing  shipment .  Q u a l i f i e d  eng inee r s  from t h e  Redstone 

Arsena l  s e l e c t e d  t h e  components and supe rv i sed  t h e  assembly, handl ing ,  

load ing ,  and f i n a l  i n s p e c t i o n  of each  round.67 These and o t h e r  measures 

enabled t h e  Arsena l  t o  ach i eve  t h e  t es t  o b j e c t i v e s  i n  less t i m e  and 

w i t h  fewer rounds t han  o r i g i n a l l y  scheduled .  

$ F l i g h t  t e s t  of t h e  f i r s t  20 r o c k e t s  began a t  t h e  White Sands 

Proving Ground on 20 June  and cont inued  through 29 June  1953. A l l  of 

t h e s e  rounds c a r r i e d  i d e n t i c a l  1,500-pound c o n c r e t e  b a l l a s t  heads ,  and 
0 a l l  were tempera ture  cond i t i oned  a t  77 F. They were f i r e d  i n  b a l l i s t i c  

p a i r s  from t h e  R&D l aunche r s  a t  a  quadran t  e l e v a t i o n  (QE) of 35'. When 

compared w i t h  p rev ious  tes ts  of rounds w i t h  d i s s i m i l a r  warheads,  t h e  re- 

s u l t s  of t h e s e  s p e c i a l  f i r i n g s  i n d i c a t e d  a  v a s t  improvement i n  bo th  av-  

e r a g e  r ange  and r ange  d i s p e r s i o n  p robab le  e r r o r  (PE) a s  fo l lows:  68 

20-Round Accuracy Prev ious  Rounds 
T e s t  (35' QE) (22.5' QE) 

Mean Range . . . . . . . . . . . . . . . .  24,500 y a r d s  18,500 ya rds  
Actua l  Range PE.. ......... 235 ya rds  (.88%) - - - 
Correc ted  Range PE.. . . . . .  . 161 ya rds  (.66%) 249 y a r d s  ( 1.3%) 
Actua l  D e f l e c t i o n  PE.... .. 203 ya rds  (7 .6  mi l s )  --- 
Correc ted  D e f l e c t i o n  PE... 155 ya rds  (6 .3  mi l s )  111 ya rds  (5.9 mi l s )  

6 6 ~ m t  2, G4/F4-19259, G-4 t o  CofOrd, 3  Apr 53, sub: HJ Rkts  f o r  RhD 
Tes t ing ,  DA P r o j  517-07-027- ORDTU F i l e ,  Mar - Apr 53, MRB GSA FRC. 

67(1) L t r ,  00 471.9/610, CofOrd t o  C G ,  RSA, 6 Apr 53, sub: Accuracy 
of H J  Rkt,  P r o j  TU2-1029, P r i  1A; and 1st Ind t h e r e t o ,  CG,  RSA, t o  
CofOrd, 17 Apr 53. H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. (2) Memo, 
H. G .  J ones ,  OCO-ORDTU, t o  ORDFI, 8  Apr 53, sub: H J  Rkts  f o r  R&D T e s t i n g .  
ORDTU F i l e ,  Mar - Apr 53, MRB GSA FRC. 

6%emo, Chf, ORDTU, t o  Maj Gen L. E .  Simon, 15  J u l  53, sub:  Rept of 
Actvs ,  P r o j  TU2-1029, H J .  ORDTU F i l e ,  J u l  - Sep 53, MRB GSA FRC. (For  
i n d i v i d u a l  tes t  r e s u l t s ,  s e e  f i r i n g  t a b l e  [Rds 132 - 1511 i n  appendix.) 



The s l i g h t  i n c r e a s e  no ted  i n  t h e  mean d e f l e c t i o n  e r r o r  stemmed from 

t h e  con t inu ing  l a c k  of a c c u r a t e  equipment f o r  t h e  measurement of a v e r -  

age  s u r f a c e  winds over  t h e  f i r s t  yaw c y c l e .  
69 

(U) A f t e r  a rev iew of t h e  above tes t  r e s u l t s ,  i n  mid-July 1953, 

t h e  Chief of Ordnance concluded t h a t  t h e  accuracy r e q u i r e d  of t h e  

Honest John r o c k e t  had been s u c c e s s f u l l y  e s t a b l i s h e d ,  and t h e r e f o r e  

dec ided  t o  hold t h e  remaining 20 rounds f o r  weapon system accuracy  

t e s t s  u s ing  t a c t i c a l - t y p e  ground equipment.  S i n c e  e x i s t i n g  s chedu le s  

i n d i c a t e d  t h a t  t h e  Honest John system would be  i s s u e d  t o  t h e  t r o o p s  

b e f o r e  complet ion of t h e  eng inee r ing -use r  t e s t s ,  t h e  ACofS, G-4, r e -  

ques ted  t h a t  t h e  Army F i e l d  Forces  be i n v i t e d  t o  p a r t i c i p a t e  i n  t h e s e  

f i r i n g s  a s  a p a r t  of t h e  eng inee r ing -use r  t e s t  program. 7 0 

(U) The f i n a l  R&D drawings and s p e c i f i c a t i o n s ,  r e f l e c t i n g  t h e  

l a t e s t  de s ign  changes and q u a l i t y  c o n t r o l  s t a n d a r d s ,  became a v a i l a b l e  

f o r  procurement r e l e a s e  on 1 September 1953. Pending complet ion of 

s e r v i c e  tes ts ,  t h e  ACofS, G-4, t y p e - c l a s s i f i e d  t h e  M31 r o c k e t  a s  

s u b s t i t u t e  s t anda rd  and approved t h e  r e l e a s e  of  drawings f o r  t h e  f i r s t  

volume procurement i n  l a t e  September 1953. 71 The t a c t i c a l  M31 r o c k e t  

i n i t i a l l y  i s sued  t o  t h e  t r o o p s  c o n s i s t e d  of t h e  fo l lowing  major com- 

ponent s : 7 2 

Compartment, Head, 762-mm. Rocket,  M 1  

F i n  Assembly, Rocket,  MI36 

69(1)  1st Ind ,  C G ,  WSPG, t o  CG,  RSA, 10 Sep 53, on L t r  ( o r i g  unk),  
23 J u l  53, sub: Ord P r o j  TU2-1029, I n s p e c t i o n  f o r  HJ Rkt.  ORDTU F i l e ,  
J u l  - Sep 53, MRB GSA FRC. (2)  For problems encountered i n  development 
of me teo ro log ica l  equipment,  see s e c t i o n  d e a l i n g  w i t h  t h e  ANIMMQ-~  Wind 
Measuring S e t ,  pp. 193 - 99. 

70 
(1) L t r ,  C G ,  BRL, APG, t o  CofOrd, 15  J u l  53, sub: H J  Accuracy 

F i r i n g s .  (2)  TT, CofOrd t o  CG,  RSA, 1 5  J u l  53. (3)  DF, ~ 4 1 ~ 4 - 5 4 0 5 9 ,  
ACofS, G-4, t o  CofOrd, 2 Sep 53, sub: H J  Sys T e s t .  A l l  i n  ORDTU F i l e ,  
J u l  - Sep 53, MRB GSA FRC . 

71(1) OCM 35008, 7 Oct 53; OCM 35002, 7 Oct 53. RSIC  (2) For t h e  
p o l i c y  c o n f l i c t s  and de l eys  a t t e n d i n g  t h e s e  a c t i o n s ,  s e e  above, pp. 62 f f  . 

7 2 ~ t r l y  Prog Re?:, P r o  j TU2 -1029, 1 Sep - 20 Nov 53. HJ R&D Case 
F i l e s ,  3ox 14-8, RHA ANSC. 

----.--=? 
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Motor, 762-mm. Rocket, M3, c o n s i s t i n g  of :  
Pedes ta l ,  762-mm. Rocket, M2 
JATO, 0.4-KS-640, M7 (T53) 
I g n i t e r ,  JATO, M28 (T29) 
JATO, M6 
I g n i t e r ,  JATO, E l e c t r i c ,  M29 (T30) 

11 (a Actual  development of t h e  In te r im Honest John (M31) Rocket 

ended i n  January 1954, a f t e r  193 t e s t  f  During t h e  per iod  28 

January t o  3 March 1954, t h e  j o i n t  t e s t  crew a t  t h e  White Sands Proving 

Ground conducted a s e r i e s  of 24 weapon system t e s t s ,  combining produc- 

t i o n  rocke t s  and ground equipment, t o  determine t h e  s u i t a b i l i t y  and 

accuracy of t h e  e n t i r e  Honest John system under s imulated t a c t i c a l  con- 

d i t i o n s .  The r e s u l t s  of t h e s e  t e s t s  ind ica ted  t h a t  the  fol lowing system 

accuracy could be expected of t h e  t a c t i c a l  M31 Rocket - M289 Launcher 

comb i n a t  ion : 7 4 

Range Probable Er ro r  - 248 yards,  average 
1.00% of range 

Def lec t ion  Probable Er ro r  - 273 yards,  average 
11.2 m i l s  

While t h e  j o i n t  t e s t  r e p o r t  ind ica ted  t h a t  t h e  weapon system was s u i t -  

a b l e  f o r  f i e l d  a r t i l l e r y  opera t ions ,  it a l s o  pointed t o  s e v e r a l  a r e a s  i n  

which considerable  improvement could be made. Subsequent engineering- 

user  t e s t  f i r i n g s  were conducted from t h e  M289 t a c t i c a l  launcher ( r a t h e r  

than t h e  f ixed-base R&D launcher) i n  t h e  continuing eva lua t ion  and 

improvement of weapon system performance. 7 5 

7 3 ~ ~ ~  Rept No. SM-18650, 11 May 55, sub: F i n a l  F l i g h t  Tes t  Report 
f o r  Honest John Rounds 1 Through 193. RSIC. (See e x t r a c t  i n  appendix.) 

74(1) DF, CofOrd t o  ACofS, 6-4, 22 Apr 54, sub: Sys Tes t  - 762mm 
Rkt, M31 ( H J ) .  ORDTU F i l e ,  Mar - May 54, MRB GSA FRC. (2) I n  compar- 
ing these  weapon system accuracy f i g u r e s  wi th  those  obtained from t h e  
20 s p e c i a l  accuracy f i r i n g s  i n  June 1953, it must be remembered t h a t  
t h e  l a t t e r  rounds were f i r e d  from the  f ixed-base R&D launchers under 
c a r e f u l l y  c o n t r o l l e d  condi t ions  and t h e  r e s u l t s  t h e r e f o r e  r e f l e c t e d  t h e  
accuracy of the  rocket  only,  not  the  complete weapon system under t a c -  
t i c a l  condi t ions .  

75(1) DF, CofOrd t o  ACofS, G-4, 22 Apr 54, sub: Sys Tes t  - 762mm 
Rkt, M31 (HJ). ORDTU F i l e ,  Mar - May 54, MRB GSA FRC. (2) H J  Blue 
Book, p. 66. (3) Annual Prog Rept, Large Cal Arty Rkt (HJ), DA Pro j  
517-07-027, 31 Dec 54. ORDTU F i l e ,  Sep - Dec 54, MRB GSA FRC. 

- - 
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Honest John Rocket Loaded on M289 Self-Propelled Launcher for Engineering-User Test-WSPG, 1954 



Engineering-User T e s t  F i r i n g ,  White Sands Proving Ground, 1954. 



CHAPTER V 

C) 
(81 PRODUCT IMPROVEMENT AND INDUSTRIAL PROGRAMS (U) 

u 
C(1) Both the  product improvement and i n d u s t r i a l  programs began wi th  

the  c l a s s i f i c a t i o n  of the  M31 rocket  a s  s u b s t i t u t e  s tandard  i n  September 

1953. By the  end of FY 1954, the  f i r s t  e i g h t  Honest John b a t t e r i e s  had 

been equipped wi th  the  M31 system; second-source production c o n t r a c t o r s  

had been s e l e c t e d  f o r  t h e  f i r s t  volume procurement of 1,800 rocke t s ;  

and the  i n i t i a l  phase of the  product improvement program was near ing  

completion. The bas ic  design of the  M31 rocket  was frozen wi th  the  

s t andard iza t ion  of the  M3lA1 model i n  September 1954; however, develop- 

ment continued on a  l imi ted  s c a l e  t o  e l imina te  equipment d e f i c i e n c i e s ,  

t o  de f ine  more a c c u r a t e l y  the  opera t iona l  c h a r a c t e r i s t i c s  of the  M6 JATO, 

t o  e f f e c t  minor changes involving s a f e t y  and production economy, and t o  

extend the  shor t - range  c a p a b i l i t i e s  of the  system. The product improve- 

ment e f f o r t  ended wi th  the  f i n a l  M3lA2 model, which became a v a i l a b l e  i n  

mid-1959. I n d u s t r i a l  procurement of M31 rockets  ( l e s s  warhead) 

continued through FY 1958,and production d e l i v e r i e s  extended through the  

middle of FY 1961. 
(1 

@) Product Improvement Program (U) 

t/ 
(jT) Though considered a  b a s i c a l l y  acceptable  weapon, the  Honest 

John rocket  i n i t i a l l y  placed i n  the  hands of Army troops was by no means 

a  f u l l y  r e l i a b l e ,  pe r fec ted  system. Most of the  d e f i c i e n c i e s  remaining 

i n  the  M31 rocket  could be a t t r i b u t e d  t o  the  telescoped program and t h e  

consequent s a c r i f i c e  of q u a l i t y  f o r  expediency. As a  general  r u l e ,  the  

engineering bugs f i e l d e d  wi th  such a  system a r e  worked out  i n  a n  o rde r ly  

product improvement program, the  necessary component changes being 

issued t o  the  f i e l d  i n  adapt ion  k i t s  and author ized  by Department of  the  

Army Modificat ion Work Orders. A t  t he  appropr ia t e  t ime,  the  design i s  

then f rozen,  o r  s t a b i l i z e d ,  f o r  the  l i f e  of the  system. I n  the  case of 

the  Honest John tocke t ,  however, the  product improvement program 

branched o f f  i n t o  a  two-pronged e f f o r t ;  the f i r s t  dea l ing  with co r rec t ion  

of major d e f i c i e n c i e s  i n  the  M31 rocke t ,  and the  o the r  with development 

- - 



of a n  improved, second-genera t ion  rocke t  known a s  t h e  XM50 

I/ 
(@ S t a n d a r d i z a t i o n  of t h e  M31A1 Rocket (U) 

l.J (fl I n  r e s o l v i n g  t h e  t e c h n i c a l  d e f i c i e n c i e s  remaining i n  t h e  M31 

r o c k e t ,  t h e  deve loper  was guided by t h e  r e s u l t s  of eng inee r ing -use r  

t e s t s  which were cont inued  a f t e r  c l a s s i f i c a t i o n  of t he  rocke t  a s  

s u b s t i t u t e  s t a n d a r d .  By t h e  end of  J u l y  1954, t h e  component changes 

neces sa ry  t o  c o r r e c t  major d e f i c i e n c i e s  had been completed and succes s -  

f u l l y  proof t e s t e d ;  however, eng inee r ing -use r  t e s t s  of c e r t a i n  rocke t  

components, p a r t i c u l a r l y  t h e  v a r i o u s  warhead i n s t a l l a t i o n s ,  n e c e s s a r i l y  

cont inued  f a r  beyond t h i s  p o i n t .  Among t h e  p r i n c i p a l  changes incorpo-  

r a t e d  i n  t h e  M31.41 rocke t  were m o d i f i c a t i o n s  t o  permi t  i n s t a l l a t i o n  of  

t h e  M61 range zoning k i t ,  use  of t h e  improved shock le s s  i g n i t e r  i n  t h e  

M6 JATO, and use of t h e  BA605/U (Thermocell)  d ry  b a t t e r y  i n  p l a c e  of t h e  

W i l l a r d  NT6 l ead  a c i d  b a t t e r y .  
u 

@) A f t e r  t h e  r e l e a s e  of  RGrD drawings,  i n  September 1953, t h e  M 1  

compartment head went through two des ign  changes.  The M l A l  compartment 

i nco rpo ra t ed  a  new nose c a s t i n g  t o  permi t  i n s t a l l a t i o n  of t h e  T2039 fuze  

and a  r e v i s e d  diaphragm t o  provide  a n  a c c e s s  door f o r  i n s t a l l a t i o n  of 

t h e  T1400 fuze .  F u r t h e r  changes l ead ing  t o  t h e  MIA2 compartment head 

inc luded  t h e  a d d i t i o n  of r e i n f o r c i n g  b o l t s  f o r  i n s t a l l a t i o n  of t h e  M61 

range zoning  k i t  and a  bulkhead forward of t h e  hinged j o i n t  t o  

accommodate t h e  b a t t e r y  f o r  t h e  s p e c i a l  warhead. Unlike o t h e r  modi f ied  

components, t h e  M 1  compartment heads i n  s t o c k  were i s s u e d  wi thout  change 

u n t i l  t h e  supply  was exhaus ted .  

U 
($1 Changes i n  t h e  f i n  assembly e n t a i l e d  t h e  a p p l i c a t i o n  of new 

r i v e t i n g  s p e c i f i c a t i o n s  t o  s t r e n g t h e n  t h e  f i n  a r e a  and permi t  use of t h e  

range zoning  k i t .  A l l  M136 a s sembl i e s  i n  s t o c k p i l e  were s o  modi f ied .  

( 8 Of t h e  f i v e  major e lements  making up t h e  s u b s t i t u t e  s t a n d a r d  

M3 assembly,  t h r e e  were modif ied and accep ted  a s  s t a n d a r d  i t ems ;  t h e  

o t h e r  two (M7 JATO and M28 i g n i t e r )  remained i n  t h e  s u b s t i t u t e  s t anda rd  

ca t ego ry  pending complet ion of t h e  q u a l i f i c a t i o n  program. The M6A1 JATO, 

~ o d i f i e d  t o  accommodate t h e  range zoning k i t ,  was equipped w i t h  t h e  new 

M35 e l e c t r i c  i g n i t e r ,  an improved, shock le s s  v e r s i o n  of t h e  p rev ious ly  

- -- --1-10- 



l~ubcommit tee  Rept U629 t o  Ord Tech Com, 26 J u l  54, sub: Rkt ,  
762mm, M31A1 - Clas  a s  S td  Type; Rkt,  762mn1, M31 - Clas  a s  Limited S t d  
Type: Recorded & approved i n  OCM 35504, 9 Sep 54.  RSIC. 

2 (1 )  HJ Blue Book, p .  12. (2 )  L t r ,  00 471.9/410,  CofOrd t o  CO,  PA, 
5 Mar 53,  sub: P r o j  TU2-1029, Large Cal  F l d  Rkt - HJ DA P r i  hi. HJ R ~ J >  
Case F i l e s ,  Box 14-8, RHA AMSC. 

used M29 i g n i t e r .  I n  t h e  M2 p e d e s t a l ,  t h e  Wi l l a rd  NT6 lead  a c i d  b a t t e r y  

was r ep l aced  by t h e  BAf605U d ry  b a t t e r y  which provided a  "one-shot" 

power source  f o r  i g n i t i o n  of s p i n  r o c k e t s  and e l imina ted  t h e  b a t t e r y -  

charg ing  equipment p rev ious ly  r e q u i r e d  f o r  t h e  wet b a t t e r i e s .  

(U) I n  l a t e  Ju ly  1954, t h e  Subcommittee on Rockets and Launchers 

recommended t h a t  t h e  Ordnance Technica 1 Committee o b t a i n  General  S t a f f  

approva'l f o r  c l a s s i f i c a t i o n  of t h e  M31A1 rocke t  a s  s t anda rd  type  and t h e  

M31 a s  l i m i t e d  s t anda rd .  The subcommittee's r e p o r t  s t a t e d  t h a t  procure-  

ment of t h e  M3lA1  r o c k e t ,  w i t h  mod i f i ca t ions  desc r ibed  above, would 

begin a s  soon a s  a l l  new components could be phased i n t o  t h e  product ion  

l i n e ,  It a l s o  i n d i c a t e d  t h a t  t h e  e s t ima ted  u n i t  c o s t  i n  q u a n t i t y  pro- 

curement would remain t h e  same a s  t h e  M31 r o c k e t ;  i . e . ,  $12,500 wi thout  

warhead. The r e p o r t  was f i n a l l y  approved and publ i shed  on 9 September 

1954. 
1 

iJ 
$3) Modif ica t ion  of t h e  Spin Rocket (M7 JATO) Assembly (U) 

tl (p) Thi s  phase of t h e  follow-on Honest John improvement program was 

concerned w i t h  t h e  s e a r c h  f o r  an  improved JATO u n i t  having a  longer  

s h e l f - l i f e  and b e t t e r  b a l l i s t i c  and i g n i t i o n  q u a l i t i e s .  The T53 s p i n  

rocke t  assembly had been a  source  of t r o u b l e  i n  f l i g h t  t e s t s  s i n c e  l a t e  

1952, some f i r i n g  t o o  e a r l y ,  some too  l a t e ,  and some no t  a t  a l l .  More- 

ove r ,  i t s  u s e f u l  s t o r a g e  l i f e  was r e s t r i c t e d  t o  one y e a r ,  whi le  t h e  main 

rocke t  could be s t o r e d  f o r  a  much longer  pe r iod .  2  

0 The problem of i g n i t i o n  r e l i a b i l i t y  was l a r g e l y  overcome i n  

l a t e  1954, when the  Redstone Arsena l  r e l e a s e d  the  BA605fU thermocel l  

b a t t e r y  f o r  i n d u s t r i a l  rounds i n  p l ace  of  t h e  o b s o l e t e  w e t - c e l l  b a t t e r y .  

~ e d s t o n e ' s  Ordnance M i s s i l e  Labora to r i e s  r epo r t ed  t h a t  t h i s  change 



r e s u l t e d  i n  "numerous u n o f f i c i a l  repercuss ions ,"  but  hastened t o  p o i n t  

out  t h a t  i n  cont inuing  f l i g h t  t e s t s  wi th  t h e  d r y - c e l l  b a t t e r y  no t  a 

s i n g l e  s p i n  rocket  f a i l u r e  had occurred ,  whereas f i r i n g s  wi th  the  wet- 

c e l l  b a t t e r y  had been from 10 t o  20 percent  f a i l u r e s .  Furthermore, t h e  

~A605/U b a t t e r y  had t h e  advantage of a longer  s t o r a g e  l i f e , a n d  i t  made 

t h e  M31 rocket  completely independent of p r e f i r i n g  s e r v i c i n g  ope ra t ions  

'between t h e  opera t ing-  temperature l i m i t s .  
3 

( d ) The f i r s t  phase of t h e  sea rch  f o r  a s p i n  rocket  assembly having 

a longer  s h e l f - l i f e  culminated i n  two b a s i c  motor des igns ,  both  us ing  a 

double-base extruded p r o p e l l a n t  i n  p l ace  of t he  p o l y s u l f i d e  p e r c h l o r a t e  

composition used i n  t h e  M7 (T53) JATO. The T53E1 JATO, developed by t h e  

Redstone Divis ion  of t h e  Thiokol Corporat ion,  used Thiokol TRX109 pro- 

p e l l a n t ,  a nonstandard,  s i n g l e - o r i f i c e  nozz le ,  and a s tandard  i g n i t e r .  

The T53E3 motor,  developed by t h e  P ica t inny  Arsena l ,  used T19 p r o p e l l a n t ,  

s tandard  meta l  p a r t s ,  and a new i g n i t e r .  I n  q u a l i f i c a t i o n  s t a t i c  t e s t s ,  

conducted i n  June 1954, t h e  T53E1 motor completed t h e  program without  

d i f f i c u l t y  and wi th  improved b a l l i s t i c  performance over  the  M7 JATO; 

while  the  T53E3 motor e x h i b i t e d  a n  unacceptable i g n i t i o n  de lay .  

( % A s h o r t  t ime l a t e r ,  i n  Ju ly  1954, t h e  M 7  JATO f a i l e d  t o  pass  

s t a t i c  acceptance t e s t s  f o r  i n d u s t r i a l  procurement, because of p r e s s u r e s  

exceeding t h e  h y d r o s t a t i c  p re s su re  l i m i t s  of t h e  motor case .  The 

Thiokol Corporat ion l a t e r  r epor t ed  t h a t  it was unable t o  c o r r e c t  t h e  

unacceptable p r e s s u r e s  and s t r o n g l y  recommended t h a t  e f f o r t s  t o  manu- 

f a c t u r e  t h e  M7 JATO be d i scon t inued .  The T53E1 J A T O  was o f f e r e d  a s  a 

s o l u t i o n  t o  t h e  problem; however, t h e  e x i s t i n g  i n d u s t r i a l  requirements  

could not  be met wi th  t h i s  motor because of t h e  l ead  time involved f o r  

procurement of t h e  nonstandard nozz le .  The urgent  need f o r  an  i n t e r i m  

motor t o  r ep lace  the  M 7  JATO led  t o  the  s e l e c t i o n  of t h e  T53E4 JATO, a n  

a l t e r n a t e  des ign  s i m i l a r  t o  t h e  T53E1 but  having a s t anda rd  nozzle .  

Upon completion of a s t a t i c  q u a l i f i c a t i o n  program, i n  mid-October 1954, 

3 ~ S ~  H i s t  Sum, 1 J u l  54 - 31 Dec 54, Vol 11, p .  180. AMSC His t  
F i l e s .  

--- -.  
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t h e  Redstone Arsena l  recommended t h a t  t h e  T53E4 JATO u n i t  be r e l e a s e d  

a s  a s u b s t i t u t e  s t a n d a r d  i t e m  and t h a t  procurement be l i m i t e d  t o  a 

q u a n t i t y  of n o t  more t han  5,000 motors .  I t  f u r t h e r  recommended t h a t  t h e  

r e l e a s e  of a s t a n d a r d  i t e m  be de layed  u n t i l  a l l  s t a t i c  and f l i g h t  t e s t  
4 

da t a  on t h e  T53E1 and T53E3 could  be eva lua t ed .  The Chief of Ordnance 

approved t h e s e  recommendations i n  November 1954. To provide  replacements  

f o r  M7 JATO'S having 18 months ' s t o r a g e ,  t h e  Redstone Arsena 1 inc reased  

t h e  q u a n t i t y  of T53E4 motors  from 5,000 t o  8 ,000 .  5 

(U) A f t e r  a n  e v a l u a t i o n  of  d a t a  ob t a ined  from s t a t i c  and f l i g h t  

t e s t s  of t h e  T53E1 and T53E3 motors ,  t h e  Redstone Arsena l  recommended 

t h a t  t h e  T53E1 be s e l e c t e d  f o r  procurement r e l e a s e  a s  a s t anda rd  i t em.  

Subsequent a c t i o n  by the  Ordnance Techn ica l  Committee s t a n d a r d i z e d  t h e  

T53E1 JATO a s  t h e  M7A1. 
6 

ti 
Extens ion  of Opera t ing  Temperature L i m i t s ,  M6A1 JATO (U) 

0 
($) The tempera ture  range l i m i t a t i o n s  imposed on t h e  M6 JATO 

n e c e s s a r i l y  r e s t r i c t e d  t h e  i n i t i a l  f i e l d  use of t h e  Honest John rocke t  

and c r e a t e d  many problems and compla in ts  among Ordnance suppor t  and 

f i e l d  a r t i l l e r y  u n i t s .  When f i r s t  deployed,  t h e  M 3 1  r ocke t  could  be 

f i r e d  on ly  w i t h i n  a tempera ture  range of  +40°F. t o  +lOo°F. , and i t s  
0 

s t o r a g e  l i m i t a t i o n s  were set  a t  0 t o  120 'F .~  The problem h e r e  was t h a t  

a c a s t  double-base p r o p e l l a n t  g r a i n  of t h e  s i z e  used i n  t h e  M6 JATO had 

-- 

4(1) I b i d . ,  pp. 180 - 81.  (2 )  L t r ,  CG,  RSA, t o  CofOrd, 28 act 54, 
sub: Ord P r o j  TU2-1029, Recmn f o r  JATO M7 Replacement. ORDTU F i l e ,  Sep - 
Dec, MRB GSA FRC. 

5 (1)  TT, CofOrd t o  CG, RSA, 16 Nov 54. ( 2 )  TT, CG,  RSA, t o  CofOrd, 
8 Dec 54. Both i n  ORDTU F i l e ,  Sep - Dec 54, MRB GSA FRC. 

6(1)  TT, CofOrd t o  CG,  RSA, 5 Apr 55. (2)  L t r ,  00/5U0-13565, 
CofOrd t o  CG,  RSA, 6 Apr 55, sub: JATO T53E1 - RSA Rept No. 3M47P. ~ o t h  
i n  ORDTU F i l e ,  J a n  - Apr 55, MRB GSA FRC. 

7 (1 )  I n  c o n t r a s t  , t h e  approved m i l i t a r y  c h a r a c t e r i s t i c s  o u t l i n e d  i n  
Ordnance Committee Minutes 34490, 20 November 1952, c a l l e d  f o r  b u i l t - i n  
c h a r a c t e r i s t i c s  which would permit  o p e r a t i o n  i n  an a i r  t empera ture  range 
from - 2 5 ' ~ .  t o  + l25 '~ .  , and permi t  s t o r a g e  from -80 '~ .  t o  +160°F. ( 2 )  
The Honest John Blue Book, page 47, s t a t e s  t h a t  t h e  " d e s i r a b l e  low 
[ f i r i n g ]  l i m i t  i s  -4o0F.'' 



not been p rev ious ly  encountered;  and ex tens ive  development and q u a l i f i -  

c a t i o n  t e s t s  were r equ i r ed  t o  determine t h e  a c t u a l  s t o r a g e  and handl ing  

l i m i t s  a t  extreme tempera tures .  Pending completion of t h i s  work and 

ex tens ion  of t h e  s a f e  o p e r a t i n g  l i m i t s ,  i t  was e s s e n t i a l  t h a t  some means 

be provided f o r  c o n t r o l l i n g  t h e  temperature of t h e  p r o p e l l a n t  g r a i n  under 

extreme atmospheric  cond i t i ons .  The s t o r a g e  l i m i t a t i o n s ,  per E, 

presented  no immediate problem, f o r  adequate  a i r - c o n d i t i o n i n g  equipment 

could be provided t o  ma in t a in  t h e  temperature w i t h i n  t h e  e s t a b l i s h e d  

l i m i t s .  However, i n  t r a n s p o r t a t i o n ,  bo th  t o  t h e  t a c t i c a l  i n s t a l l a t i o n  

and between t h e  b a t t e r y  assembly a r e a  and t h e  launch s i t e ,  t h e  rocke t  

would be exposed, f o r  pe r iods  g r e a t e r  t han  a l l o w a b l e ,  t o  tempera tures  

below t h e  minimum and exceeding t h e  maximum range .  
8  

( h To permit  t a c t i c a l  use of t he  Honest John rocke t  under con- 

d i t i o n s  commensurate wi th  t h e  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  Ordnance 

Corps provided a  cond i t i on ing  cover  which was supposed t o  hold t h e  
0 0 

p r o p e l l a n t  tempera ture  between +40 F .  and +I00 F .  i n  ambient tempera tures  

of about  -40°F. t o  4-140'~. It c o n s i s t e d  of a n  e l e c t r i c a l l y  hea ted  b l anke t  

t a i l o r e d  t o  f i t  t h e  e x t e r n a l  s u r f a c e  of t h e  rocke t  and se rve  a s  a n  

i n s u l a t i n g  cover  and h e a t  source t o  ma in t a in  the  d e s i r e d  temperature of 

t h e  pre-condi t ioned  JATO u n i t .  The i n i t i a l  XM1 model, developed by t h e  

General  E l e c t r i c  Company, f a i l e d  t o  meet a l l  m i l i t a r y  requirements  ; 

however, the  Rock I s l a n d  Arsena l  procured a  q u a n t i t y  of 150 f o r  i n t e r i m  

troop use u n t i l  a  b e t t e r  model could be developed. 9  

u 
(j?) The c r a s h  t ime tab le  necessary  t o  achieve  a  l i m i t e d  o p e r a t i o n a l  

c a p a b i l i t y  by the  s p r i n g  of 1954 had l e f t  n e i t h e r  time nor  equipment f o r  

environmental  t e s t s  of t he  t a c t i c a l  system. I n  t h e  l a s t -minu te  ru sh  t o  

meet deployment schedules ,  t h e  equipment had t o  be shipped d i r e c t l y  from 

the  product ion  l i n e  t o  t h e  us ing  u n i t s .  By the  time a  complete s e t  of 

81s t  Ind ,  Act D i r ,  OML, RSA, t o  Chf,  F l d  Svc Div,  22 Dec 53, on 
Memo, Chf,  F ld  Svc Div, t o  D i r ,  OML, 11 Dec 53, sub: Temp Range Limits  
f o r  J A T O ' S  XM5 and M6. HJ R&D Case F i l e s ,  Box 14-8, RHA AMSC. 

 he t e c h n i c a l  problems and de l ays  encountered and the c o s t l y  
mistakes made i n  t h e  execut ion  of t h e  b lanket  development program a r e  
d e t a i l e d  below, pp. 180 - 93. 





equipment became a v a i l a b l e  f o r  co ld  room t e s t s ,  i n  mid-1954, t h e  f i r s t  

e i g h t  Honest John b a t t e r i e s  had been organized  and were a l r e a d y  i n  

t r a i n i n g .  I n  June 1954, t h e  Chief of Ordnance drew up t e n t a t i v e  p l a n s  

t o  begin A r c t i c  t e s t s  of t h e  Honest John system a t  F o r t  C h u r c h i l l ,  

Canada, e a r l y  i n  1955. S ince  a l l  a v a i l a b l e  p ro to type  equipment would 

s t i l l  be needed f o r  con t inu ing  development of t h e  system, he suggested 

t h a t  t h e  Army F i e l d  Forces  provide  personnel  and equipment f o r  t h e  t e s t s  

from one of  t h e  rocke t  b a t t e r i e s  t hen  i n  t ra ining. ' '  The Army F i e l d  

Forces l a t e r  p laced  a  requirement  f o r  low-temperature t e s t s  of r o c k e t s  

c a r r y i n g  h igh-explos ive  heads w i t h  dummy components of t h e  W-7 warhead. 

Because of l e g a l  r e s t r i c t i o n s  a g a i n s t  f i r i n g s  of t h i s  n a t u r e  on f o r e i g n  

s o i l ,  t h e  ACofS, G-3, d i r e c t e d ,  i n  October 1954, t h a t  t h e  t e s t  s i t e  f o r  

combined eng inee r -use r  t e s t s  be moved t o  Big De l t a  ( F o r t  Gree ly ) ,  Alaska.  

A t  about  t h e  same t ime,  t h e  t e s t s  planned f o r  e a r l y  1955 had t o  be 

rescheduled  f o r  t h e  next  w i n t e r  because of supply sho r t ages .  11 

u (p) E a r l y  i n  1955, t h e  Ordnance Corps i n i t i a t e d  a  p r o p e l l a n t  

r e s e a r c h  p r o j e c t  under t h e  Honest John Improvement Program, t h e  u l t i m a t e  

o b j e c t i v e  of which was t o  p e r f e c t  a n  improved motor w i t h  a n  o p e r a t i n g  
0 0 

temperature range of -20 F .  t o  +I30 F . ,  and thereby  e l i m i n a t e  t h e  need 

f o r  t h e  e l e c t r i c  b l anke t  and a s s o c i a t e d  power gene ra t ing  equipment. By 
e a r l y  August 1955, 12 r o c k e t s  had been s u c c e s s f u l l y  f i r e d  a t  h igh  

tempera tures ,  bu t  a t t e m p t s  t o  f i r e  low-temperature r o c k e t s  i n  conjunct ion  

wi th  o t h e r  programs f a i l e d  owing t o  i n t e r f e r e n c e  of requirements  o f  such 

programs and d i f f i c u l t i e s  w i t h  in s t rumen ta t ion  not  connected w i t h  t h e  

extended tempera ture  work. P rog res s  on t h i s  program was then  delayed 

"(1) HJ Blue Book, pp. 130 - 39. (2 )  Memo, Chf, ORDTU, t o  Chf, 
ORDFQ, 17 May 54, sub: XI4289 Lchr No. 24 f o r  Cold T e s t .  ORDTU F i l e ,  
Mar - May 54, MRB GSA FRC. (3 )  L t r ,  00/4C-11747, CofOrd t o  Chf, AFF, 
3  Jun 54, sub: Conduct of Low Temp T e s t s ,  HJ Rkt Sys,  F t  C h u r c h i l l ,  
Canada. ORDTU F i l e ,  Jun  - Aug 54, MRB GSA FRC. 

11(1) L t r ,  ATDEV-10 471.94, OCAFF t o  ACofS, 6-3,  8  Sep 54,  sub: 
Conduct of Low Temp T e s t s ,  HJ Rkt Sys,  F t  C h u r c h i l l ,  Canada; 1 s t  Ind  
t h e r e t o ,  ACofS, G-3, t o  Chf,  AFF, 13  Oct 54. (2)  TT DA968013, CofOrd 
t o  CG,  WSPG, 20 Sep 54. A l l  in  ORD'L'U F i l e ,  Sep - Dec 54, MRBGSA FRC. 



pending r e c e i p t  of 12 a d d i t i o n a l  t e s t  v e h i c l e s .  
12 

LJ 0 Meanwhile, t h e  Redstone Arsena l  cont inued work on a  p a r a l l e l  

program aimed a t  ex tending  t h e  o p e r a t i n g  temperature l i m i t s  of t h e  M3 1 A 1  

rocke t  (M6A1 JATO) a l r e a d y  i n  t he  hands of t r o o p s .  A t  t h e  end of June 

1955, t he  Arsenal  had completed s u c c e s s f u l  s t a t i c  f i r i n g s  a t  t empera tures  
0 

of O'F. t o  +I20 F . ,  and accep ted  a  number of i n d u s t r i a l  rounds f o r  f i n a l  

q u a l i f i c a t i o n  f i r i n g s .  The immediate o b j e c t i v e  was t o  complete t h e  

l a t t e r  program and r e l e a s e  t h e  new motor s p e c i f i c a t i o n s  by October 1955, 

so  t h a t  adequate  rounds would be a v a i l a b l e  f o r  f i e l d  use i n  t h e  coming 

w i n t e r . 1 3  This  o b j e c t i v e  was not  f u l l y  achieved  u n t i l  t h e  summer of 

1956, w i th  t h e  r e s u l t  t h a t  s e r i o u s  motor t r o u b l e  developed i n  those  

u n i t s  s t a t i o n e d  i n  extremely co ld  c l i m a t e s .  For example, A r c t i c  t e s t s  

of t he  Honest John system, conducted i n  Alaska e a r l y  i n  1956, d i s c l o s e d ,  

among o t h e r  t h i n g s ,  t h a t  t h e  XM1 E l e c t r i c  Blanket and power gene ra t ing  

equipment were not  capable  of ma in t a in ing  the  temperature of t h e  M6A1 

JATO w i t h i n  pe rmis s ib l e  f i r i n g  l i m i t s  (+40°F. t o  +lOo°F.). Also ,  a  

s i m i l a r  problem was exper ienced  by u n i t s  i n  t h e  Seventh Army Area 

( S t u t t g a r t ,  Germany), where b a t t a l i o n  commanders were a c t u a l l y  compelled 

t o  suspend motor l o t s  because the  g r a i n  temperature f e l l  below the  

p r e s c r i b e d  s a f e - f i r i n g  l i m i t .  
14 

( b4 I n  e s t a b l i s h i n g  c o r r e c t i v e  measures f o r  t h e s e  and numerous 

o t h e r  d e f i c i e n c i e s  i n  t h e  M31A1 rocke t  and ground equipment,  t h e  

Ordnance Corps n e c e s s a r i l y  followed a  dua l  approach.  I n  those  cases  

where d e f i c i e n c i e s  could be co r r ec t ed  without  ex t ens ive  r edes ign ,  

a p p r o p r i a t e  mod i f i ca t ion  k i t s  were provided f o r  r e t r o f i t  a c t i o n  i n  t he  

l%emo, Chf , ORDTU, t o  Chf , ORDFI, 9  Aug 55,  sub : Req f o r  Alocn of 
Rkts  M31A1 (HJ); 1 s t  Ind  t h e r e t o ,  Chf, Ammo B r ,  F ld  Svc Div, OCO, t o  
Chf, ORDTU, 18 A u ~  55. OlUITU F i l e ,  May - Aug 55, MRB GSA FRC. 

1 3 ~ ~ ~  H i s t  Sum, 1 J a n  55 - 30 Jun 55, 11, 130. AMSC His t  F i l e s .  

1 4 ~ t r ,  CofOrd t o  C G ,  CONARC ( former ly  the  Army F i e l d  F o r c e s ) ,  9  Oct 
56, sub: Ten ta t ive  Rept of P r o j  No. FA 2654, Low 
(DA P r o j  5-17-05-008; RDB Tech Obj LC-4). ORDTU 
GSA FRC. 

Temp Tes t  of HJ Rkt Sys 
P i l e ,  Sep - Dec 56, MRB 



f i e l d .  l5 C o r r e c t  i o n s  f o r  t h e  more complex d e f i c i e n c i e s ,  which r e q u i r e d  

major  m o d i f i c a t i o n s  beyond t h e  scope of t h e  b a s i c  p r o d u c t  improvement 

program, were i n c o r p o r a t e d  i n  t h e  Improved XM50 Rocket System t h e n  under 

development.  Most o f  t h e  shor tcomings  n o t e d  i n  t h e  M3LA1 system p r o p e r l y  

f e l l  i n  o n l y  one of t h e s e  c a t e g o r i e s ,  However, t h e r e  were a  few 

d e f i c i e n t  components,  such  a s  t h e  motor and  t e m p e r a t u r e  c o n d i t i o n i n g  

equipment ,  which r e s t r i c t e d  t h e  t a c t i c a l  use  of t h e  sys tem and  t h e r e f o r e  

demanded c o r r e c t i v e  a c t i o n  i n  b o t h  p h a s e s  of t h e  improvement program. 
16 

( # E a r l y  i n  1956, t h e  p r o j e c t  e n g i n e e r s  a t  t h e  Redstone A r s e n a l  

r edoubled  t h e i r  e f f o r t s  t o  e x t e n d  t h e  o p e r a t i n g  t e m p e r a t u r e  l i m i t s  of 

t h e  M31A1 r o c k e t  a n d  t h u s  l e s s e n  t h e  r e q u i r e m e n t s  imposed on t h e  b l a n k e t  

and  power g e n e r a t o r .  Through e x t e n s i v e  t e s t i n g  and  c l o s e r  q u a l i t y  con- 

t r o l ,  t h e y  succeeded i n  e x t e n d i n g  t h e  s a f e  f i r i n g  l i m i t s  o f  t h e  M6A1 

3ATO from +40°F. - + 1 0 0 ~ F .  , t o  O'F . - +120°F. , a n d  t h e  o p e r a t i n g  
0 

t e m p e r a t u r e  l i m i t s  o f  t h e  M35 JATO i g n i t e r  from +30°F. - +I10 F .  t o  a  
0 0 

range  o f  -10 F .  - +I30 F .  I n  a n  o p e r a t i o n  known a s  " P r o j e c t  R e t e s t , "  

Redstone A r s e n a l  p e r s o n n e l  conducted r e t e s t s  of a l l  Honest John rounds  

i n  t h e  f i e l d  t o  q u a l i f y  them f o r  f i r i n g  a t  t h e  ex tended  t e m p e r a t u r e  

l i m i t s .  l7 To d i s t i n g u i s h  t h i s  r e t e s t  r o c k e t  ( w i t h  f i r i n g ,  s t o r a g e ,  and  
0 0 

h a n d l i n g  t e m p e r a t u r e  l i m i t s  o f  0  F .  t o  +I20 F . )  from t h e  M31A1 model,  

t h e  Ordnance I n d u s t r i a l  D i v i s i o n  s imply added a  "C" t o  t h e  b a s i c  code 

15As a  g e n e r a l  r u l e ,  t h e  f i e l d  m o d i f i c a t i o n  k i t s  were t h e  end r e s u l t  
of c o o r d i n a t e d  a c t i o n s  among Redstone . A r s e n a l ' s  t h r e e  m i s s i o n  d i v i s i o n s ,  
r e p r e s e n t a t i v e s  of e a c h  o r g a n i z a t i o n  u s u a l l y  mee t ing  i n  i n f o r m a l  c o n f e r -  
e n c e s  t o  d i s c u s s  p e r t i n e n t  t e c h n i c a l  r e q u i r e m e n t s ,  f u n d i n g ,  documenta t ion ,  
e t c .  A f t e r  e s t a b l i s h i n g  t h e  d e s i r e d  c o u r s e  o f  a c t i o n ,  t h e  Rocket De- 
velopment D i v i s i o n  forwarded t h e  n e c e s s a r y  drawings  and  s p e c i f i c a t i o n s  t o  
t h e  I n d u s t r i a l  D i v i s i o n  which,  i n  t u r n ,  s u p p l i e d  t h e  F i e l d  S e r v i c e  
D i v i s i o n  w i t h  f i e l d  m o d i f i c a t i o n  k i t s  and  a p p r o p r i a t e  documenta t ion  f o r  
Cepartment of t h e  Army M o d i f i c a t i o n  Work O r d e r s .  A s  t h e  d i s t r i b u t i o n  
agency ,  t h e  F i e l d  S e r v i c e  D i v i s i o n  sh ipped  t h e  k i t s  t o  a l l  Army u n i t s  i n  
th2 f i e l d  and t o  s t o c k p i l e s  a t  Ordnance Depots .  

1 6 1 s t  i q d ,  CofOrd t o  C G ,  CONARC, 3 1  Oct 56 ,  on L t r ,  ( o r i g  unk) , sub:  
T e z t a t i v e  Rept of P r o j  No. FA 2654, Low Temp T e s t  of HJ Rkt Sys . . . . 
C R D X  F i l e ,  Sep - Cec 56,  HRB GSA FRC. 

1 7 ( 1 )  I b i d .  ( 2 )  PSA H i s t  S m ,  1 J a n  56 - 30 J u n  56 ,  Vol T I ,  p .  179.  
- = - 



d e s i g n a t i o n  s o  t h a t  i t  became t h e  762-mm., M3lAlC r o c k e t .  
18 

tJ (n S t a n d a r d i z a t i o n  o f  t h e  M31AlC Rocket (U) 

v (g) BY t h e  f a l l  of  1956, t h e  M3lAlC r o c k e t  had been p l a c e d  i n  

p r o d u c t i o n ,  a l o n g  w i t h  t h e  improved XM2 E l e c t r i c  B l a n k e t .  l9 The 

Ordnance Technica  1 C o r n i t t e e  had  a l s o  r e c l a s s  i f  i e d  t h e  M31A1 r o c k e t  a s  

l i m i t e d  s t a n d a r d  a n d  d e s i g n a t e d  t h e  M3lAlC model a s  t h e  s t a n d a r d  

m i l i t a r y  i t e m . 2 0  T h i s  improved r o c k e t  and  b l a n k e t  combina t ion  p r o v i d e d  

t h e  u s i n g  s e r v i c e s  a  much more f l e x i b l e  sys tem,  b u t  c o n s t a n t  s u r v e i l l a n c e  

and  p r o t e c t i v e  measures  were  s t  i l l  e s s e n t i a l ,  p a r t i c u l a r i l y  i n  s u b - z e r o  

w e a t h e r .  
2  1 

0 
XM4 P r a c t i c e  Warhead f o r  M31 Rocket (U) 

( The B a s i c  Honest  John  System had been r e l e a s e d  t o  f i e l d  u n i t s  

a s  a  s t a n d a r d  weapon w i t h o u t  a n  a d e q u a t e  p r a c t i c e  warhead.  22 The i n t e r i m  

T2021, 1,500-pound, HE B l a s t  Warhead was ,too l e t h a l  f o r  use  i n  p r a c t i c e  

and  i t  had no a i r - b u r s t  c a p a b i l i t y .  While  t h e  T2037 c o n c r e t e  b a l l a s t  

warhead was a v a i l a b l e  f o r  l i m i t e d  use  i n  t r o o p  t r a i n i n g ,  i t  was i n e r t  

and  u n s a t i s f a c t o r y  f o r  f i r i n g .  D e s p i t e  t h e  s e v e r e  l i m i t a t i o n s  t h u s  

imposed on e s s e n t i a l  t r o o p  t r a i n i n g  a c t i v i t i e s ,  f i r m  r e q u i r e m e n t s  f o r  

development o f  even  a n  i n t e r i m  p r a c t i c e  head were n o t  fo r thcoming  from 

t h e  G e n e r a l  S t a f f  u n t i l  t h e  s p r i n g  o f  1956. 

u 
(fi E a r l y  i n  A p r i l  t h e  Deputy Chief  of S t a f f  f o r  L o g i s t i c s  (DCSLOG) 

d i r e c t e d  t h e  Chief  of Ordnance ( 1 )  t o  p r o v i d e  a n  " i n t e r i m "  a i r - b u r s t  

1 8 ~ e m o ,  Chf ,  ORDTU, t o  Chf,  ORDID-E, 14 Mar 56,  sub:  Nomen AsgmL; 
& 1 s t  I n d ,  Chf ,  ORDID,  t o  Chf,  ORDTU, 28 Mar 56.  ORDTU F i l e ,  J a n  - Apr 
56,  MRB GSA FRC. 

''see below, p .  1 8 8 f .  

'OOCM 36323, 4  Oct  56.  RSIC. 

21(1) L t r ,  C G ,  RSA, t o  CofOrd, 10 Sep 56,  sub:  T e n t a t i v e  Rept o f  
P r o j  FA 2654, Low Temp T e s t  o f  HJ Rkt Sys (DA P r o j  5-17-05-008; RDB 
Tech Obj LC-4). ( 2 )  L t r ,  CofOrd t o  CG,  CONARC, 9  Oct 56, sub :  same. 
Both i n  ORDTU F i l e ,  Sep - Dec 56,  MRB GSA FRC. 

2 2 ~ e e  a b o v e ,  pp.  94 - 95,  97 - 9 8 .  



p r a c t i c e  head capable  of e m i t t i n g  s u f f i c i e n t  smoke t o  be e a s i l y  seen  i n  

d a y l i g h t  and s u f f i c i e n t  f l a s h  t o  be seen  a t  n i g h t ,  and ( 2 )  t o  provide  

funds t o  i n i t i a t e  development of a n  "optimum" p r a c t i c e  head which would 

be compatible  w i t h  bo th  t h e  M31 rocke t  and t h e  Improved XY50 Rocket.  

I n  consonance w i t h  t h e  urgency of t h e  program, he a u t h o r i z e d  procurement 

of t h e  i n t e r i m  warhead be fo re  type  c l a s s i f i c a t i o n  a s  s t anda rd .  S p e c i f i -  

c a l l y ,  t h e  Chief of Ordnance was t o  p rocu re ,  on a n  "expedi ted  b a s i s , "  38 

T2037 I n e r t  Warheads p l u s  512 a d d i t i o n a l  (T2037) heads capable  of 

mod i f i ca t i on  t o  meet t h e  s p e c i f i e d  smoke and f l a s h  requi rements .  
2  3 

(21) Xn l a t e  A p r i l  1956, t he  Redstone Arsena 1 rece ived  i n s t r u c t i o n s  

t o  exped i t e  development of t he  i n t e r i m  p r a c t i c e  head s o  t h a t  t h e  R&D 

drawings would be ready f o r  p r cduc t ion  r e l e a s e  by November 1956. 24 The 

approved 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  XM4 Flash-Smoke Head reached 

t h e  deve loping  agency i n  l a t e  Ju ly  1956 and work on t h e  p r o j e c t  proceeded 

under a  LA p r i o r i t y . 2 5  The P i c a t i n n y  Arsena l  des igned  t h e  warhead and 

f a b r i c a t e d  t h e  py ro t echn ic  charges  w i t h  fuzes  f o r  s e l e c t i v e  a i r  o r  

ground b u r s t .  B a l l a s t  a s sembl i e s  were b u i l t  by t h e  Watertown Arsena 1. 
2  6  

(U)  The development program provided f o r  15 R&D f l i g h t  t e s t s  w i t h  

t h e  M31AlC r o c k e t ,  p l u s  some 22 eng inee r ing  and use r  t e s t s ,  t h e  prime 

o b j e c t i v e  be ing  t o  e s t a b l i s h  t h e  t e c h n i c a l  adequacy and s u i t a b i l i t y  of 

t h e  warhead des ign .  F e a s i b i l i t y  t e s t s  of t h e  warhead began e a r l y  i n  

September 1956. By mid-November, 11 of t he  15 R&D t e s t s  had been com- 

p l e t e d ,  i n c l u d i n g  some n i g h t  f i r i n g s .  The r e s l ~ l t s  of t h e s e  t e s t s  

i n d i c a t e d  t h a t  t h e  des ign  was b a s i c a l l y  adequa te ;  however, they d i d  n o t  

2 3 ~ F ,  LOG/E4-15810, DCSLOG t o  CufOrd, 1 Apr 56, sub: P r a c t i c e  Whds 
f o r  HZ. ORDTU F i l e ,  J a n  - Apr 56, MRB GSA FRC. 

24TT, CofOrd t o  CG,  RSA, 26 Apr 56. CRDTU F i l e ,  J a n  - Apr 56, 
MRB GSA FRC. 

2  5  
(1)  L t r ,  CG,  WSPG, t o  CofOrd, 13 Nov 56, sub:  T r a n s m i t t a l  of T e s t  

Program; and I n c l  1 t h e r e t o ,  "Engineer ing  Tes t  Program on Head, F l a sh -  
Sm3ke, ?62mm, XN4 ( P r a c t i c e  Warhead)." ORDTG F i l e ,  Sep - Dec 56,  MRB 
-;:A SRC. (2)  OCM 36478, 14 Mar 57. RSIC. 

2 f3 
( l )  RSh E i s t  Sum, 1 J u l  56 - 31 Dec 56 ,  11, 245. AMSC H i s t  F i l e s  

(ij OC?I 3?142, G Aug 59.  RSIC. 



y i e l d  s u f f i c i e n t  e n g i n e e r i n g  d a t a  t o  suppor t  a  p roduc t ion  r e l e a s e  by t h e  

e s t a b l i s h e d  t a r g e t  d a t e  of November 1956. Engineer ing  d a t a  was y e t  t o  be  

c o l l e c t e d  on t h e  a b i l i t y  of  t h e  warhead t o  w i th s t and  t a c t i c a l  t r a n s p o r -  

t a t i o n  c o n d i t i o n s ,  long-term s t o r a g e ,  and o t h e r  normal s a f e t y  hazards  4 
i n c i d e n t  t o  l oad ing ,  un loading ,  h a n d l i n g ,  mat ing ,  and  f i r i n g .  A & O ,  

e n g i n e e r i n g  t e s t s  were r e q u i r e d  t o  e s t a b l i s h  t h e  r e l i a b i l i t y  of  t h e  

wa rhea d  . 2  7  

(U) To e x p e d i t e  t h e  e n g i n e e r i n g  e v a l u a t i o n ,  t h e  Redstone Arsena l  

used t h e  remaining f o u r  R&D rounds f o r  combined R&D-engineering t e s t s ,  

and r e l e a s e d  t h e  drawings f o r  l i m i t e d  procurement of  t h e  XM4 warhead a s  

a  s u b s t i t u t e  s t a n d a r d  i t em on 7  J anua ry  1957. I n  October of  t h a t  y e a r  

t h e  Cont inenta  1 Army Command completed a n  e v a l u a t i o n  of t h e  r e f i n e d  

XM4E1 warhead d e s i g n  i n  a  s e r i e s  o f  22 f l i g h t  t e s t s  w i t h  t h e  M31AlC 

r o c k e t .  The r e s u l t s  of t h e s e  u s e r  t e s t s  i n d i c a t e d  t h a t  t h e  w a r h e k  was 

r e l i a b l e  and genera 1 l y  met t h e  e s t a b l i s h e d  m i l i t a r y  c h a r a c t e r i s t i c s  ; 

however, minor d e s i g n  changes were neces sa ry  t o  ach i eve  maximum s a f e t y .  

L a t e r  i n  1957, t h e  Redstone Arsena l  procured 173 of t h e  XM4E1 p r a c t i c e  

heads f o r  d e l i v e r y  t o  t r o o p  u n i t s  i n  1958. 
2  8  

(U) The XM4E1 p r a c t i c e  head was l a t e r  succeeded by two improved 

models des igna t ed  a s  t h e  XM4E3 and XM4E4. An Ordnance Techn ica l  

Committee a c t i o n ,  approved i n  l a t e  May 1960, c l a s s i f i e d  t h e  M4 (XM4E3) 

and M4A1 (XM4E4) Flash-Smoke P r a c t i c e  Heads a s  S tandard  "C" t ypes  and 

r e c l a s s i f i e d  t h e  XM4E1 from l i m i t e d  p roduc t ion  t o  o b s o l e t e  t ype .  29 p ro -  

curement of t h i s  i n t e r i m  p r a c t i c e  head cont inued  through FY 1959. The 

"optimum" XM38 p r a c t i c e  head, designed f o r  use w i t h  both t h e  M31 and 

XM50 r o c k e t s ,  was c l a s s i f i e d  a s  l i m i t e d  p roduc t ion  type  i n  December 1959, 

2 7 ~ ~  ORDBS-5268, C G ,  WSPG, t o  CofOrd, 15 Nov 56. ORDTU F i l e ,  
Sep - Dec 56, MRB GSA FRC. 

28(1) RSA H i s t  Sum, 1 J u l  56 - 31 Dec 56, 11, 245. (2)  RSA H i s t  
Sum, 1 J u l  57 - 31 Dec 57, 11, 172. Both i n  AMSC H i s t  F i l e s .  ( 3 )  OCM 
37143, 6  Aug 59. RSIC. 

2 9 0 ~ ~  36969, 19 Feb 59; OCM 37411, 26 May 60 .  RSIC. 



fo l lowed  by c l a s s i f i c a t i o n  of t h e  f i n a l  M38 (XM38E1) Flash-Smoke 

P r a c t i c e  Head a s  S t anda rd  "A" t ype  i n  September 1962. 
30 

(& T a c t i c a l  Warheads (U) 

(@, The t a c t i c a l  warhead a s s e m b l i e s  des igned  f o r  e x c l u s i v e  use  w i t h  

t h e  M31 s e r i e s  r o c k e t  embraced t h e  M6 (T2043E1) HE Warhead; t h e  M57 

(T39E4) Blas t -Type HE Warhead; and t h e  M57A1 (XM57E1) Adapt ion K i t  f o r  

t h e  W-7 warhead i n s t a l l a t i o n ,  t h e  l a t t e r  be ing  developed and  s t o c k p i l e d  

by t h e  Atomic Energy Commission. The M6 (T2043El) HE Warhead was 

s t a n d a r d i z e d  a s  t h e  pr imary conven t i ona l  warhead f o r  t h e  M31 r o c k e t  i n  

December 1956. It remained on t h e  ~ r m y ' s  shopping l i s t  th rough  FY 1959, 

a t  which t ime procurement and p r o d u c t i o n  s h i f t e d  t o  t h e  i n t e r c h a n g e a b l e  

T2044E1 head assembly l a t e r  s t a n d a r d i z e d  a s  t h e  M144. 3 1  

()) Ths T39E3 HE Warhead was i n t roduced  a s  a  l i m i t e d  p r o d u c t i o n  

i t em  i n  1959 t o  p rov ide  a  more a c c e p t a b l e  b l a s t - t y p e  warhead t h a n  t h e  

i n t e r i m  T2021 system t h e n  i n  u se .  With minor changes i n  t h e  impact 

f u z i n g  sys tem,  t h e  T39E3 was r e d e s i g n a t e d  t h e  T39E4 and s t a n d a r d i z e d  a s  

t h e  M57 HE Warhead i n  September 1960. About 550 were p rocured  i n  FY 1959 

a s  rep lacements  f o r  t h e  i n t e r i m  T2021 system.  3  2  

(419 Eng inee r ing -use r  t e s t s  of t h e  XM57E1 Adapt ion K i t  f o r  t h e  W-7 

warhead were completed l a t e  i n  1959. The Army Genera l  S t a f f  approved 

the  type c l a s s i f i c a t i o n  of  t h e  M57A1 a s  S tandard  "C" i n  J u l y  1960. 

Between 1958 and  1960 some 589 M57A1 k i t s  were p rocured  f o r  u se  w i t h  t h e  

M31 r o c k e t .  P r o d u c t i o n  of t h e  i n t e r c h a n g e a b l e  M86 Adapt ion K i t  began 

i n  1958. 3  3  

(U) Design of t h e  F i n a l  M31A2 Rocket 

(U) T h i s  f i n a l  v e r s i o n  of t h e  M31 s e r i e s  became a v a i l a b l e  i n  

3 0 0 ~ ~  37264, 17 Dec 59 ;  AMCTC 135, 24 Sep 62. RSIC. 

3 1 0 ~ ~  36401, 13 Dec 56; OCM 37150, 6  Aug 59 ;  OCN 37339, 28 Jan  60 .  
RSIC . 

3 2 0 ~ ~  36996, 19 Feb 59: OCH 37543, 29 Sep 60.  RSIC. 

3 3 0 ~ 1  36748, 13 W r  58 ;  OCX 37444, 26 May 60 ;  OCM 37492, 7  J u l  60.  
R C I C  . 



mid-1959 and inco rpora t ed  c e r t a i n  i n d u s t r i a l  eng inee r ing  improvements t o  

t h e  M31AlC r o c k e t .  It c o n s i s t e d  of a n  improved s p i n  rocke t  motor,  

des igna ted  a s  t h e  M7A2B1; a new JATO i g n i t e r ,  de s igna ted  a s  t h e  M35A2; 

and a new M6A2 rocke t  motor.  The l a t t e r  component, a s  a loaded assembly,  

provided f o r  t h e  use of t h e  one-piece M35A2 i g n i t e r ;  e l imina ted  t h e  

need f o r  a n  i n t e r n a l  w i r i n g  harness  assembly; and provided f o r  t h e  use 

of a one-piece,  molded p l a s t i c  c l o s u r e  nozz le  assembly. 

(U) Beginning wi th  t h e  i n i t i a l  p roduct ion  d e l i v e r i e s  i n  June 1959, 

and con t inu ing  through mid-December 1962, t h e  M31A2 rocke t  supplemented 

t h e  M31AlC model a s  Standard A Type. On 13 December 1962, t he  Army 

M a t e r i e l  Connnand Technica 1 Committee r e c l a s s i f i e d  t h e  M3 1A1C and M31A2 

from Standard A t o  Standard B Type, and dec l a red  t h e  e a r l i e r  M31 models 

o b s o l e t e .  A t  t h e  same t ime,  the  committee r e c l a s s i f i e d  the  Improved 

M50 Honest John Rocket from Limited Product ion  t o  S tandard  A Type. 34 

(u Sununary of F i n a l  System Development and Tes t  Operat ions (U) 

e) The development phase of the  Bas ic  Honest John (M31) Product  

Improvement Program cont inued  on a c r a s h  b a s i s  from t h e  f a l l  of 1953 

through CY 1957, w i th  Phases 11, 111, and I V  be ing  conducted s imul tane-  

ous ly .  As of 20 November 1953, a t o t a l  o f  185 M31 rocke t s  had been 

expended i n  f l i g h t  t e s t s  a t  the  White Sands Proving Ground. Both t h e  

f i r i n g  t a b l e s  and a s e r i e s  of warhead t e s t s  f o r  t h e  Atomic Energy 

Commission had been completed, bu t  o t h e r  warheads and  f u z i n g  systems 

remained t o  be developed and t e s t e d  i n  t he  c o n t i n u a t i o n  of t he  Phase I1 

e f f o r t .  

(V By 31 December 1954, 172 more M31 rocke t s  had been f l i g h t  

t e s t e d ,  b r ing ing  the  t o t a l  rounds expended i n  a l l  phases t o  357. The 

f i r i n g  t a b l e s  had been publ i shed  by t h e  Aberdeen Proving Ground; accuracy 

and system t e s t s  had been completed under Phase 111 of t h e  program. 

Typica l  of t h e  f i r i n g  schedules  f o r  the o v e r a l l  program were those  f o r  

t he  l a s t  6 months of 1954, when a t o t a l  of 60 rounds was f i r e d  i n  t h e  

- -- --- 

3 4 0 ~ ~  37468, 26 May 60;  AMC Tech Committee I tem 364, 13 Dec 62.  
HJ/LJ Commodity Ofc F i l e s ,  AMICOM. 



t h r e e  p h a s e s ,  a s  f o l l o w s :  Phase  11 (R&D Warhead S u p p o r t ) ,  19 rounds ;  

Phase  111 ( E n g i n e e r i n g  a n d  Engineer ing-User  S u p p o r t ) ,  28 r o u n d s ;  and  

Phase  I V  ( I n d u s t r i a l  T e s t s ) ,  13 rounds .  
3  5  

Q (& I n  November 1954,  s h o r t l y  a f t e r  s t a n d a r d i z a t i o n  o f  t h e  M31A1 

r o c k e t ,  t h e  Douglas A i r c r a f t  Company gave a  p r e s e n t a t i o n  a t  t h e  O f f i c e ,  

Chief  o f  Ordnance,  on t h e  a c c u r a c y  of t h e  t a c t i c a l  Honest  John system.  

T h i s  p r e s e n t a t i o n  l e d  t o  t h e  i n i t i a t i o n  o f  a n  Honest  John Improvement 

Program, t h e  main o b j e c t i v e s  of which were  t o  i n c r e a s e  sys tem a c c u r a c y ,  

t o  improve o p e r a t i o n a l  s u i t a b i l i t y ,  a n d  t o  e x t e n d  t h e  e f f e c t i v e  r a n g e .  

As i n i t i a l l y  e s t a b l i s h e d  i n  e a r l y  1955, t h e  program e n t a i l e d  a  major  

p r o d u c t  improvement t o  t h e  s t a n d a r d  (M31) r o c k e t ,  t h e  f i r s t  two p h a s e s  

b e i n g  schedu led  t o  r u n  c o n c u r r e n t l y  w i t h  t h e  remainder  o f  P h a s e s  111 

and  I V  o f  t h e  B a s i c  P r o d u c t  Impravement Program. Phases  I and  I1 of  t h e  

Improvement Program were e x p e c t e d  t o  be completed by t h e  end of 1957 a n d  

Phase  111 by t h e  midd le  o f  1958. 
3  6  

u 4 
(p) Beginn ing  i n  t h e  s p r i n g  o f  1955 and  c o n t i n u i n g  th rough  1957, 

t h e  development a n d  t e s t  a g e n c i e s  t h u s  conducted b o t h  improvement 
9 

programs a s  a n  i n t e g r a t e d  e f f o r t ,  m o d i f i e d  M31 r o c k e t s  b e i n g  used a s  

t h e  d e l i v e r y  sys tem i n  t h e  r e s e a r c h  t e s t  phase  o f  t h e  new program. 3  7  

Dur ing  t h e  3 - y e a r  p e r i o d ,  J a n u a r y  1955 - December 1957, t h e  t e s t  crew 

management a n d  d i r e c t i o n  c f  t h e  Honest  John  improvement programs. 9' 

a t  t h e  White  Sands P r o v i n g  G r ~ u n d  conducted a b o u t  353 r o c k e t  f i r i n g s  i n  

a l l  phases  of t h e  i n t e g r a t e d  improvement e f f o r t ,  w i t h  p r imary  emphasis 

on warhead and l a u n c h e r  development .  
3  8 

(U) The y e a r  1958 was c h a r a c t e r i z e d  by major  changes  i n  b o t h  t h e  

3 5 ~ u n i c e  H. B r o m ,  - e t  - a l . ,  "Development & T e s t i n g  o f  Rocke t s  & 
M i s s i l e s  a t  White Sands P r o v i n g  Ground, 1945 - 1955," ( H i s t  I n f o  B r ,  
WSMR, 1 Oct 59)  pp.  167 - 68.  

3 6 ~ b i d .  , p .  171. ( 2 )  KT S l u s  Book, p .  49.  
3  7  Eonest  John M i s s i l e  System P l a n ,  ABGVA YSP-11, 1 J u n  00,  p .  38-D. 
'1 Q 
J U 

( 1 )  Brown, o p .  G., p .  168. ( 2 j  W i l l i a m  R .  S tevenson ,  - e t  - a l . ,  
"bevelopment a c d   sting of Rocke t s  G X i s s i l e s  a t  White Sands M i s s i l e  
f a n g e ,  i 9 5 6  - 1960," ( ~ I s t  B r ,  YSNR, '27 J u l  61) pp .  200 - 207. 



t o  t h e  end of  March 1958, t h e  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 management of  t h e  Honest John and c e r t a i n  o t h e r  weapon system 

programs had r e s t e d  w i t h  t h e  Commanding General  of  t h e  Redstone Arsena l  

who r e p o r t e d  d i r e c t l y  t o  t h e  Chief o f  Ordnance. E f f e c t i v e  3 1  March 1958, 

t h e  Department o f  t h e  Army c r e a t e d  t h e  Army Ordnance M i s s i l e  Command 

(AOMC) a t  Redstone A r s e n a l ,  Alabama, and de l ega t ed  i t  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  f o r  t h e  management and d i r e c t i o n  of  some 15 major weapon 

system programs. Concurren t ly ,  t h e  Redstone Arsena l ,  t h e  White Sands 

Proving  Ground, t h e  Army B a l l i s t i c  M i s s i l e  Agency, and t h e  J e t  P ropu l s ion  

Labora tory  were a s s i g n e d  t o ,  and became subord ina t e  e lements  o f ,  t h e  

AOMC Headquar te rs .  The Army Rocket and Guided M i s s i l e  Agency (ARGMA) 

was then  organized  a s  a  subord ina t e  element of  t h e  AOMC, on 1 A p r i l  1958, 

and assumed r e s p o n s i b i l i t y  f o r  t h e  t e c h n i c a l  mi s s ions  formerly a s s i g n e d  

t o  t h e  Redstone Arsena l ,  i n c l u d i n g  t h e  Honest John program. 39 

(U)  The r e s u l t i n g  system of c e n t r a l i z e d  commodity management no t  

on ly  e l i m i n a t e d  d u p l i c a t i o n  o f  e f f o r t  and pe r sonne l ,  bu t  a l s o  speeded 

up t h e  execu t ion  of  weapon system programs through f a s t e r  and l e s s  formal  

c o o r d i n a t i o n ,  q u i c k e r  p o l i c y  d e c i s i o n s ,  and more r e spons ive  t e c h n i c a l  

guidance.4o It was n o t  e s t a b l i s h e d  and implemented i n  t ime t o  have any 

a p p r e c i a b l e  i n f l u e n c e  on t h e  Bas ic  Honest John Program; bu t  i t s  impact 

on t h e  e x i s t i n g  product  improvement e f f o r t  was s w i f t  and d e c i s i v e .  

d (p Since  e a r l y  1955, t h e  program had c o n s i s t e d  of a  d u a l  improve- 

ment e f f o r t :  con t inu ing  t e s t s  and e v a l u a t i o n  of  t h e  s t anda rd  M31 s e r i e s  

under t h e  b a s i c  program; and f e a s i b i l i t y  s t u d i e s  and r e s e a r c h  t e s t  

f i r i n g s  under t h e  newly e s t a b l i s h e d  improvement program. Hindered by 

l ack  of funds and f i r m  d i r e c t i o n ,  work on t h e  l a t t e r  program had 

proceeded on a n  i n t e r m i t t e n t  basis, d i r e c t i v e s  and d e c i s i o n s  from 

h ighe r  a u t h o r i t y  ranging  from complete suspens ion  of  e f f o r t ,  t o  a  

39(1)  DA GO 12,  28 Mar 58. (2 )  Ord Corps Order 6-58, 31 Mar 58. 
( 3 )  AOMC GO 6 ,  1 Apr 58. 

4 0 ~ e l e n  Bren t s  J o i n e r ,  "His tory  of Headquarters  U. S .  Army Ordnance 
M i s s i l e  C o m n d ,  Redstone Arsena l ,  Alabama, 31 March - 30 June 1958," 
(YMC, 1 Nov 58) pp. 2  - 6 .  



modi f ied  M31 r o c k e t  program, and f i n a l l y  t o  c o n s i d e r a t i o n  of  a  complet  

new weapon sys tem development.  The p r e l i m i n a r y  f e a s i b i l i t y  s t udy  and  

r e s e a r c h  t e s t  f i r i n g s ,  completed i n  t h e  f a l l  of 1956, had r e s u l t e d  i n  a  

c o n t r a c t o r  p r o p o s a l  f o r  a  comple te ly  new weapon system,  i n c l u d i n g  a  new 

motor ,  new warheads ,  and  a  new l aunch ing  equipment .  Some of  t h e  new 

components, such a s  t h e  warhead s e c t i o n s ,  were  compat ib le  and  s u i t a b l e  

f o r  u se  w i t h  bo th  t h e  s t a n d a r d  M31 r o c k e t  and  t h e  improved XM50 r o c k e t ;  

however, t h e  l a t t e r  had emerged a s  a n  e n t i r e l y  new d e s i g n ,  r a t h e r  t h a n  

a  major  p roduc t  improvement t o  t h e  s t a n d a r d  sys tem a s  o r i g i n a l l y  i n t e n d e d .  

N e v e r t h e l e s s ,  work on minor improvements t o  t h e  b a s i c  system and t h e  

f a b r i c a t i o n  of XM50 R&D t e s t  v e h i c l e s  was s t i l l  be ing  conducted a s  a  

p a r a l l e l  p roduc t  improvement e f f o r t  a s  l a t e  a s  t h e  s p r i n g  of 1958. More- 

o v e r ,  t h e  Army Genera l  S t a f f  s t i l l  had n o t  reached  a  d e f i n i t e  d e c i s i o n  

t o  con t i nue  XM50 development t o  comple t ion ;  and  indeed t h e  Chief  of  

Ordnance had no a s s u r a n c e  t h a t  i t  would be con t i nued  beyond t h e  scope  of 

t h e  FP- 1958 funding  program. 
4  1 

$!) Such was t h e  s t a t e  of t h e  Honest  John program when t h e  new AOMC 

o r g a n i z a t i o n  assumed c o n t r o l  i n  A p r i l  1958. The f i r s t  R&D f l i g h t  t e s t  

of t h e  XM50 r o c k e t  t ook  p l a c e  i n  mid-June 1958 and s u c c e s s f u l  warhead 

t e s t s  fo l lowed  i n  August .  Based on t h e  r e s u l t s  of  t h e s e  t e s t s ,  t h e  

Commanding Genera l  of  t h e  AOMC p r e s sed  h i g h e r  h e a d q u a r t e r s  f o r  a u t h o r i t y  

and  funds t o  complete  development of  t h e  improved XM50 r o c k e t  a s  a  

s e p a r a t e  weapon system.  Promptly o v e r t u r n i n g  a n  e a r l i e r  d e c i s i o n ,  t h e  

Army Chief  of  S t a f f ,  i n  September 1958, d i r e c t e d  t h e  Chief  of  Ordnance 

t o  con t i nue  t o  comple t ion  t h e  Honest  John  Improvement Program. 42 The 

AOMC r e c e i v e d  f u l l  FY- 1959 funding  i n  February  1959. By t h e  end of  

August 1959, a c t i o n  had been t a k e n  t o  c o n s o l i d a t e  t h e  Honest  John 

Improvement Program ( i n c l u d i n g  t h e  r o c k e t  and ground equipment) under  

a  new project-DA P r o j e c t  517-07-027 (TW-200)-and t o  t e r m i n a t e  c e r t a i n  

41(1) OCM 37143, 6  Aug 59 .  RSIC. ( 2 )  KT M s l  Sys P l a n ,  ARGMA 
MSP-11, 1 Jun  60 ,  pp.  1 - A ,  38-D. ( 3 )  H J  H i s t  Sum, FS t h r u  3 1  Oct 58,  
PP. 8,  9 .  



development t a s k s  i n  t h e  b a s i c  program which involved components and 

equipment no longer  r e q u i r e d .  
4 3 

I) 
(p) Meanwhile, t h e  White Sands M i s s i l e  Range-formerly t h e  White 

Sands Proving  G r ~ u n d ~ ~ - c o n t i n u e d  f l i g h t  t e s t s  of bo th  t h e  M31 and XM50 

r o c k e t s .  T e s t i n g  of t he  M31 s e r i e s  began phas ing  out  i n  t h e  l a t t e r  p a r t  

of 1958. Subsequent f l i g h t  t e s t s  i n  t h i s  s e r i e s  c o n s i s t e d  mainly of 

warhead t e s t s  which used the  rocke t  a s  a d e l i v e r y  system on ly ,  and 

acceptance t e s t s  of r o c k e t s  from t h e  l a s t  p roduct ion  c o n t r a c t s .  The 

number of M31 f i r i n g s  decreased  from 127 i n  1958, t o  65 i n  1959, and  on 

t o  a low of 30 i n  1960. During t h e  pe r iod  29 June 1951 ( f i r s t  Honest 

John f i r i n g )  t o  31 December 1960, t h e  White Sands M i s s i l e  Range f l i g h t  

t e s t e d  a grand t o t a l  of 1,037 rounds i n  a l l  phases of t h e  Bas ic  Honest 

John Program. 
4 5 

(U) The Demijohn Program 

(U) The h i s t o r y  of t h e  Honest John rocke t  would n o t  be complete 

wi thout  a t  l e a s t  a b r i e f  account  of t h e  Demijohn program and t h e  a t t empt  

t o  provide  the  b a s i c  system wi th  a n  e f f e c t i v e  sho r t - r ange  c a p a b i l i t y .  

The Rocket Branch of t h e  R&D Div i s ion ,  OCO, o r i g i n a t e d  t h e  p re l imina ry  

s tudy  program, i n  March 1952, on t h e  assumption t h a t  t a c t i c a l  use of t h e  

Honest John rocke t  would inc lude  a sho r t - r ange  l i m i t  cons iderably  below 

t h e  c u r r e n t l y  e s t a b l i s h e d  minimum of 20,000 y a r d s .  A t  t h a t  t i m e ,  M r .  

H. G .  Jones,  c h i e f  of t h e  Rocket Branch, advanced t h e  idea t h a t  a 

minimum range of 5,000 yards  might be r e a l i z e d  through t h e  use  of 

s p o i l e r s ,  o r  d rag  brakes ,  a f f i x e d  t o  t h e  s t anda rd  1236F r o c k e t .  46 The 

Douglas A i r c r a f t  Company completed a b r i e f  t h e o r e t i c a l  a n a l y s i s  of t h e  

problem, i n  May 1952, and a more d e t a i l e d  des ign  s tudy  i n  t he  s p r i n g  

430tX 37143, 6 Aug 59. RSIC. 

44~enamed e f f e c t i v e  1 May 1958. DA GO 14, 19 Apr 58. 

4 5 ~ t e v e n s o n ,  "Development and Tes t ing  of Rockets & M i s s i l e s  a t  . 
White Sands M i s s i l e  Range, 1956 - 1960," pp. 208 - 09,  216, 219 - 20, 

4 6 ~ t r ,  ORDTU, OCO, t o  ROO, DAC, 14 Mar 52, sub:  Shor t  Range 
Dispers ion  of HJ, P r o j  TU2-1029, DA P r i  1 A .  HJ R&D Case F i l e s ,  Box 
14-9, RHA AMSC. 



47 
and  summer o f  1953. The p roposed  c o n f i g u r a t i o n - d e s i g n a t e d  a s  t h e  

Demijohn-consis ted e s s e n t i a l l y  o f  two c o l l a r - t y p e  s p o i l e r  p l a t e s  b o l t e d  

t o  e a c h  s i d e  of t h e  s t a n d a r d  r o c k e t ,  a s  shown i n  t h e  accompanying 

pho tograph .  

(U) I n  Oc tober  a n d  November 1953 t h e  Ordnance-Douglas team f l i g h t  

t e s t e d  s i x  e x p e r i m e n t a l  models o f  t h e  Demijohn t o  d e m o n s t r a t e  t h e  f e a s i -  

b i l i t y  of t h e  sys tem i n  t h e  s h o r t - r a n g e  r o l e .  The f i r s t  f i r i n g  was 

marred by a  f i n  f a i l u r e ,  b u t  t h e  remain ing  f i v e  t e s t s  proved s u c c e s s f u l  
48 

i n  b o t h  range  a n d  d e f l e c t i o n  e r r o r .  Having t h u s  proved-at  l e a s t  

s u p e r f i c i a l l y - t h a t  t h e  Demijohn would p r o v i d e  t h e  Honest  John sys tem 

w i t h  a n  e f f e c t i v e  s h o r t - r a n g e  c a p a b i l i t y ,  t h e  Chie f  of Ordnance s e t  o u t  

t o  s e l l  t h e  i d e a  t o  t h e  Army F i e l d  F o r c e s .  

(U)  A t  f i r s t ,  t h e  F i e l d  F o r c e s  r e j e c t e d  t h e  p r o p o s a l  on t h e  grounds 

t h a t  t h e  minimum range  f l e x i b i l i t y  would be o b t a i n e d  a t  t h e  expense  o f  

a  r e d u c t i o n  i n  t h e  maximum range  of t h e  Honest  John  sys tem.  But t h e  

Chie f  of Ordnance a r g u e d  t h a t  t h i s  f l e x i b i l i t y  was a  proposed a d d i t i o n  

t o  t h e  sys tem which would make t h e  r e q u i r e m e n t s  f o r  f i r i n g  p o s i t i o n  

s e l e c t i o n  l e s s  s t r i n g e n t  and  p e r m i t  g r e a t e r  b a t t l e f i e l d  coverage  p e r  

g i v e n  number o f  Honest  John  u n i t s .  Moreover,  i t  c o u l d  be made a v a i l a b l e  
49 5  0  a t  low c o s t  w i t h  maximum s i m p l i c i t y .  The Chief  o f  t h e  Army F i e l d  

F o r c e s  t h e n  i n d i c a t e d  i n  May 1954, t h a t  t h e  f l e x i b i l i t y  of minimum range  

4 7 ( 1 )  DAC Tech Memo MTM-460, 16 May 52, sub: C o n s i d e r a t i o n s  Con- 
c e r n i n g  t h e  A d a p t a t i o n  o f  Honest  John  Model 1236F t o  S h o r t  Range Use, 
pp.  1, 4 .  RSIC. ( 2 )  Memo, Chf ,  Rkt Dev Div,  RSA, t o  Chf ,  Purch  Asgmt 
Bd, 20 Mar 53,  sub :  Ord P r o j  TU2-1029 - Range Reduc t ion  S tudy ,  HJ. HJ 
R&D Case F i l e s ,  Box 14-8,  RHA AMSC. 

48 
( 1 )  Memo, Chf ,  ORDTU, t o  Maj Gen L .  E .  Simon, 12 Nov 53,  sub :  

Rept of A c t i v i t i e s  HJ R k t .  ORDTU F i l e ,  Oct - Dec 53,  MRB GSA FRC. ( 2 )  
Memo, same t o  same, 16 Feb 54,  sub :  Rept of A c t i v i t i e s  S h o r t  Range HJ 
Rkt - Demijohn. ORDTU F i l e ,  J a n  - Feb 54,  MRB GSA FRC. - 

49The s t  o f  t h e  s p o i l e r  k i t ,  a s  a  p r o d u c t i o n  i t e m ,  was e s t i m a t e d  
a t  $150.00 e a c h ;  t h e  R&D c o s t  t o  f u l l y  p roof  t h e  Demijohn c o n f i g u r a t i o n ,  
based  on t h e  f i r i n g  of 10 a d d i t i o n a l  r o u n d s ,  was e s t i m a t e d  a t  $200,000.  

50!1) DF, CofOrd t o  ACofS, G-4, 13 Apr 54 ,  sub :  762-mm. Ar ty  Rkt ,  
D e a i j c h n .  ( 2 )  L t r ,  ACofS, G-4, t o  OCAFF, 30 Apr 54 ,  sub :  Demijohn. 
Both i n  ORDTU F i l e ,  Mar - May 54,  MRB GSA FRC. 
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could be achieved by judic ious  r educ t ion  of Honest John f i r i n g  p o s i t i o n s ,  

but conceded t h a t  the  proposed modif ica t ions  appeared t o  o f f e r  an  e a s i e r  

s o l u t i o n  t o  the  problem. The use of s p o i l e r s ,  he s a i d ,  "may be l imi ted  

t o  s p e c i a l  c r i t i c a l  t a c t i c a l  s i t u a t i o n s  a r i s i n g  in f requen t ly , "  but  t h e i r  

low cos t  I t  j u s t i f i e s  t h e i r  a v a i l a b i l i t y  f o r  such cont ingencies  . I t  Ac- 

cordingly ,  he recommended t h a t  s u f f i c i e n t  rounds be f i r e d  t o  proof the  

Demijohn conf igura t ion  f u l l y .  
5  1 

(U) By the  end of June 1954, the  requirement f o r  the  Demijohn had 

been approved by the  Army General S t a f f  and i n s t r u c t i o n s  t o  exped i t e  

development and proof t e s t s  had f i l t e r e d  down t o  the  Redstone Arsenal .  5  2  

An eight-round f l i g h t  t e s t  program (Demijohn Rounds 7  through 14) began 

a t  the  White Sands Proving Ground i n  mid-February 1955 and continued 

through 19 August 1955. The r e s u l t s  were u n s a t i s f a c t o r y  i n  s e v e r a l  

important r e s p e c t s .  As one h i s t o r i a n  put i t ,  the  " s p o i l e r s  l i v e d  up t o  

t h e i r  name too  l i t e r a l l y .  "53 They not  only a f f e c t e d  the  accuracy of the  

system, but  a l s o  caused v i b r a t i o n s  too severe  f o r  the  warhead t o  with- 

s tand.  Moreover, the  Demijohn conf igura t ion  f a i l e d  t o  achieve  the  

des i red  o b j e c t i v e  of e f f e c t i v e l y  reducing the r o c k e t ' s  range t o  5,000 

yards.  The Department of the  Army f i n a l l y  decided t o  accept  the  narrower 

range of the  s tandard  Honest John, and the  Demijohn program was 

abandoned. 
54 

511st Ind ,  OCAFF t o  ACofS, 6-3,  10 May 54, on L t r  c i t e d  i n  footnote  
50 (2) above. 

52(1) DF, 6-3 t o  6-4,  27 Nay 54, sub: Demijohn; and C m t  2  t h e r e t o ,  
G-4 t o  CofOrd, 11 Jun 54. (2)  L t r ,  CofOrd t o  CG, RSA, 22 Jun 54, sub: 
Demijohn - P r o j  TU2-1029, DA,  P r i  1A. Both i n  ORDTU F i l e ,  Jun - Aug 54, 
MRB GSA FRC. 

5 3 ~ u n i c e  H. Brown, - e t  - a l . ,  "Development & Test ing  of Rockets & 
Miss i l e s  a t  White Sands Proving Ground, 1945 - 1955," (WSMR, 1 Oct 59) ,  

54(1) I b i d . ,  p .  165. (2)  L t r ,  DAC t o  CG,  RSA, 27 Mar 56, sub: 
Prel iminary Evaluat ion of the Eight  Rd Feas Prog f o r  the  Short Range 
Capabi l i ty  H J  (Demijohn) Rkt. ORDTU F i l e ,  TU2-1029 - Demijohn, MRB 
GSA FRC. (3)  OCM 37143, 6  Aug 59. RSIC. 



I) 
(s) The Honest John I n d u s t r i a l  Program, 1954 - 1960 (U) 

II 
Background (U) 

(U)  I n d u s t r i a l  p a r t i c i p a t i o n  i n  t he  Honest John p r o j e c t  a c t u a l l y  

began i n  August 1951, when t h e  S e c r e t a r y  of t h e  Army p laced  t h e  program 

on a c r a s h  o r  t e l e scoped  b a s i s .  A t  t h a t  t ime,  t h e  program was y e t  i n  

t h e  very  e a r l y  s t a g e s  of r e s e a r c h  and development; b u t  e a r l y  i n d u s t r i a l  

p lanning  was necessary  t o  a n t i c i p a t e  and a l l e v i a t e  p o t e n t i a l  b o t t l e n e c k s ,  

so  t h a t  i n i t i a l  p roduct ion  could  s t a r t  i n  t h e  inunediate f u t u r e  and  

proceed wi th  minimum d i f f i c u l t i e s .  The o b j e c t ,  of cou r se ,  was t o  

compress t h e  RW-product ion schedules  i n t o  a p a r a l l e l  e f f o r t  and thereby  

provide  a t a c t i c a l l y  u s e f u l  weapon a t  a n  e a r l i e r  d a t e .  This  t e l e scoped  

p o r t i o n  of t h e  rocke t  program covered t h e  pe r iod  1951 - 53. 5 5 

i: 
0 Late  i n  December 1951, i t  w i l l  be r e c a l l e d ,  t h e  Army Chief of 

S t a f f  had approved a t e n t a t i v e  program f o r  FY 1952 t h a t  f i n a l l y  r e s u l t e d  

i n  only  a l i m i t e d  i n d u s t r i a l  procurement of 203 rounds.  I n  November 1952, 

t h e  Redstone Arsena l  had proceeded t o  implement t h e  approved FY 1953 

p l an  f o r  volume procurement of 2,000 r o c k e t s .  This  p l a n  t h e  Chief of 

Ordnance had reduced t o  200 rounds t o  permit  a s e r i e s  of s p e c i a l  

accuracy t e s t s  be fo re  t h e  f i n a l  des ign  r e l e a s e  of t h e  r o c k e t .  The 403 

Honest John r o c k e t s  t h a t  were thus  procured du r ing  FY 1952 - 53 had been 

used f o r  f i r i n g  t e s t s  and f o r  t r a i n i n g  and equipping  t h e  f i r s t  e i g h t  

reduced-s t rength  b a t t e r i e s  f o r  deployment. 

( 4 FY- 1954 I n d u s t r i a l  Procurement (U)  

( 4 The FY 1954 p l an  c a l l e d  f o r  t h e  procurement of 1 ,800 rocke t s  

which were t o  be r e se rved  f o r  s t o c k p i l e  and  t a c t i c a l  u se .  The approved 

p l an  was b a s i c a l l y  t h e  same a s  t h a t  p rev ious ly  adopted f o r  t he  o r i g i n a l  

2,000-round program i n  1953. It provided f o r  t he  s o l i c i t i n g  of proposa ls  

from competent f i rms  on the  b a s i s  o f  f u r n i s h i n g  complete rounds o r  

components on ly .  A l l  p roposa ls  f o r  both procurement methods would be 

eva lua ted  a t  t h e  same time and the  method more advantageous t o  t h e  

5 5 
See above pp. 54 - 65.  

- 
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Government wculd be s e l e c t e d .  I n  e v a l m t i n g  t h e  p r o p o s a l s  from p r o -  

s p e c t i v e  c o n t r a c t o r s ,  pr imary c o n s i d e r a t i ~ n  would be g i v e n  t o  such 

c r i t e r i a  a s  R&D e x p e r i e n c e ,  a v a i l a b l e  d e s i g n  d a t a ,  a d d i t i o n a  1 s o z r c e  o f  

s u p p l y ,  and  p o t e n t i a l  mass p r o d ~ c t i c r  c a p ~ S i l i t i e s .  

d 
In Kcvenber 1953, t h e  RedsLzr?- A r s e z a l  I n d u s t r i a l  D i v i s i o n  

approached scme 33 i r i d u s t r i a l  s c n r c e s  a n d  l a t e r  r e c e i v e d  25 p r o p o s a l s ,  

i n c l u d i n g  one from t h e  Douglas A i r c r a f t  Company. The e v a l u a t i o n  

committee recommended t h a t  900 r c c k e t s  be p r o c u r e d  from t h e  Douglas 

A i r c r a f t  Company a c d  900 from t h e  Exerson E l e c t r i c  ? la>afac tu r ing  Company, 

b o t h  c n  a  pr ime c o n t r a c t o r  b a s i s .  By v ~ s i r g  t h i s  pr3curement  method, t h e  

R&D e x p e r i e n c e  o f  t h e  r o c k e t  d e v e l o p e r  wonld be r e t a i n e d  i n  t h e  program 

and  a  seccnd  scurcE  3f  sr;pply w.s:~ld be i n t r o d u c e d ,  t h e r e b y  p r c v i d i n g  a  

b r o a d e r  p r c d z c t i o r i  3 a s s  5;- f z t a r e  ~ 2 s s  p r ~ d ~ c t i o n .  I n  a d d i t i o n ,  t h e  

pr ime c o n t r a c t 0 7  c x c c p t  wcnld s i n p l l f y  a d m i z i s t r a t i o n  a n d  c o n t r o l  of 

t h e  a c t i v i t y .  
5  6  

d 
(FQae) The AC3fS: G-4, apprctved t h e  c o m m i t t e e ' s  recommendations 

e a r l y  i n  January 1954; b u t  f i ~ a l  c o n t r a c z  n e g o t i a t i o n s  were t e m p o r a r i l y  

s t a l l e d  by a  l e g a l  d i s p u t e  between t h e  G a s e r ~ n e z t  a n d  t h e  Douglas A i r -  

c r a f t  Company. On 16 Nov~m3er  1953-the day s e t  f o r  t h e  Reds tcne  A r s e n a l  

t o  open c o m p e t i t i v e  b i d s  or? t b e  1 ,800- rzand  p ~ o d z c t i o n  order-Mr. Wheaton 

o f  D o ~ g l a s  A i r c r a f t  had c a l l e d  t h e  Chie f  of Ordnance t z  a d v i s e  him o f  a  

"bzmbsh-cll" { t e l e t y p e )  he  (Wh~atc r , )  had se-1 :o t h e  A r s e n a l .  The message 

s t a t e d ,  i n  e s s e z c s ,  t h a t  Coeg las  A i r c r a f t  had n e v e r  g r a r t e d ?  n o r  d i d  i t  

i n t e n d  t o  g r a n t  t c  t h e  Army t h e  r i g h t  t o  p a s s  on t o  o t h e r  c o n t r a c t o r s  

t h e  c o n t e n t s  cf drawings  a-d s p e c l f i c a t i c n s  g e ~ e r a t e d  by t h e  company 

under  Honest  3ahn c m t r a c t s .  Based on t h e  f i n d i n g s  o f  a  c u r s o r y  l e g a l  

r ev iew,  G e n e r a l  Cxnmings d e c i d e d  t o  p r s c e e d  w i t h  p rocurement ,  a s  p l a n n e d ,  

and  t o  d i s c u s s  t h e  m a t t e r  3 f  p r a p r i s t a r y  r i g h t s  w i t h  Douglas r e p r e s e n t a -  

t i v e s  " w i t h  a  v i c x  tcward g e t t i c g  mere F r f c r m a t i o n ,  b u t  n o t  t o  s low down - 

5 6 
( l j  ri; 3 1 . r ~  3s:k, p? .  6 3  - EL. ; 2 )  Chrocolcgy c f  t h e  -% M i s s i l e  

System, p .  IT-15 .  



process ing  [ t h e ]  award. "57 Accordingly,  t h e  Reds tone  Arsenal  proceeded 

w i t h  n e g o t i a t i o n s  w i t h  the  Emerson E l e c t r i c  Manufacturing Company and 

awarded t h e  c o n t r a c t  f o r  t he  f i r s t  900 r o c k e t s  on 22 January 1954. 
5 8 

J (q Represen ta t ives  of t he  Douglas A i r c r a f t  Company a t t e n d e d  a 

conference i n  t h e  O f f i c e ,  Chief of Ordnance, on 2 February 1954, a t  

. which time t h e  Legal  Counsel t o  t h e  l a t t e r  c l e a r l y  enuncia ted  t h e  r i g h t s  

of t h e  Government r e l a t i v e  t o  t h e  use of drawings,  a s  s p e l l e d  ou t  i n  t h e  

c o n t r a c t s .  A t  t h e  c l o s e  of t he  conference ,  ~ o u g l a s '  r e p r e s e n t a t i v e s  gave 

t h e  impression of complete agreement and i t  appeared t h a t  t h e  d i s p u t e  

had been s e t t l e d .  But w i t h i n  a month i t  became appa ren t  t h a t  t h i s  was 

not  t h e  ca se .  
5 9 

!J 
(MW) I n  a l a s t - d i t c h  e f f o r t  t o  block t h e  d u p l i c a t i o n  and r e l e a s e  

of drawings t o  o t h e r  c o n t r a c t o r s ,  t h e  s e n i o r  v i c e  p r e s i d e n t  of Douglas 

A i r c r a f t  i s sued  a n  i n t e r n a l  p o l i c y  memorandum r e q u i r i n g  t h a t  a 11 - 
( m i l i t a r y  and c i v i l i a n )  eng inee r ing  drawings o r i g i n a t i n g  w i t h i n  Douglas 

c a r r y  a s ta tement  a s  fo l lows :  

"This drawing m y  be d u p l i c a t e d  f o r  use i n  i n s p e c t i o n ,  
maintenance and o t h e r  i n t e r n a l  o p e r a t i o n s ,  bu t  t h e  
informat ion  conta ined  hereon i s  no t  t o  be used i n  t h e  
procurement of any a r t i c l e  shown hereon except  from 
the  Douglas A i r c r a f t  Company. " 

Company personnel  l o s t  no time i n  implementing t h e  new p o l i c y ,  and by 

10 March 1954, t he  Redstone Ordnance O f f i c e r  i n  t h e  Los Angeles Area had 

rece ived  a bunch of drawings which he could n e i t h e r  approve nor  process  

57(1)  MFR, L t  Col James P. Hamil l ,  16 Nov 53. ORDTU F i l e ,  Oct - 
Dec 53, MRB GSA FRC. ( 2 )  The Ordnance Corps had a l r e a d y  exper ienced  
s i m i l a r  t r o u b l e  w i t h  both Douglas A i r c r a f t  ( s e e  pp. 54 - 55, 6O), and 
t h e  M.  W .  Kellogg Company ( s e e  pp. 70 - 71). 

58HJ Blue Book, p .  155. (Cont rac t  DA-23-072-ORD-793, f o r  
$5,255,465; d e l i v e r y  pe r iod ,  August 1954 - February 1956.) 

5 9 ~ t r ,  0014U0-13646, CofOrd t o  CG,  RSA, 3 1  Mar 54,  sub: Addi t ion  of 
P r o p r i e t a r y  Rights  Clause t o  Ord Drawings. ORDTU F i l e ,  Mar - m y  54, 
MRB GSA FRC. 
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f o r  compe t i t i ve  procurement b idd ing .  60 Such a  f l a g r a n t  v i o l a t i o n  of 

Ordnance s t a n d a r d s  and p r a c t i c e s ,  a s  o u t l i n e d  i n  t h e  c o n t r a c t ,  would 

s u r e l y  undermine Army procurement p l a n s ,  n o t  on ly  f o r  t h e  Honest John 

system, bu t  a l s o  f o r  t h e  Nike Ajax and o t h e r  h igh  p r i o r i t y  systems then  

be ing  developed by Douglas,  Moreover, i f  a l lowed t o  s t a n d ,  i t  could  s e t  

a  dangerous precedent  f o r  o t h e r  i n d u s t r i e s  and e v e n t u a l l y  undermine t h e  

e n t i r e  Army procurement s t r u c t u r e .  

(U) The Chief Counsel t o  t h e  Chief of Ordnance took t h e  p o s i t i o n  

t h a t  f u l l  r i g h t ,  t i t l e ,  and i n t e r e s t  i n  t h e  des ign  of t h e  Honest John 

rocke t  r e s t e d  i n  t h e  Government, l e g a l l y ,  mora l ly ,  and e q u i t a b l y .  

S p e c i f i c a l l y ,  he  h e l d  t h a t  t h e  p r o v i s i o n s  of t h e  R6d> c o n t r a c t  (ORD-22) 

and t h e  p roduc t ion  eng inee r ing  s tudy  c o n t r a c t  (ORD-328) g ran t ed  t o  t h e  

Government e i t h e r  f u l l  t i t l e  t o  t h e  drawings produced and  d e l i v e r e d  

the reunde r ,  o r ,  a t  a  minimum, t h e  r i g h t  t o  use  t h e  same f o r  any govern- 

mental  purpose,  i n c l u d i n g  compe t i t i ve  procurement.  I n  t h i s  view, he  

r u l e d  t h a t  t h e  Douglas A i r c r a f t  Company, i n  f u r n i s h i n g  drawings marked 

w i t h  t h e  r e s t r i c t i v e  s t a t emen t  i n d i c a t e d ,  was " i n  e f f e c t  a v o i d i n g  

c e r t a i n  of t h e i r  o b l i g a t i o n s  under t h e  c o n t r a c t s  and consequent ly  

drawings s o  markedmaynot  be  accep ted  by t h e  Government a s  complying 

w i t h  t h e  c o n t r a c t  t e rms ,  under which they a r e  de l ive red . "  6  1 

(U) The countermeasures  recommended by t h e  Chief Counsel,  and 

qu ick ly  enac t ed  by t h e  Chief of Ordnance, were c a l c u l a t e d  t o  n u l l i f y  

t h e  r e s t r i c t i v e  markings a r b i t r a r i l y  stamped on Ordnance drawings and 

t o  p r o h i b i t  such p r a c t i c e  i n  t h e  f u t u r e .  The Chief of Ordnance d i r e c t e d  

t h a t  t h e  Con t r ac t i ng  O f f i c e r  inform t h e  Douglas A i r c r a f t  Company i n  

' O ~ t r ,  Lt  Col C e c i l  P.  R ice ,  ROO, LAA, t o  CG, RSA, 10 Mar 54, sub: 
Addit ion of P r o p r i e t a r y  R igh t s  Clause t o  Ord Drawings, a t t a c h e d  a s  I n c l  
1 t o  Memo, Chf, ORDTU, t o  Chf Counsel,  Ord Corps,  19 Mar 54, same sub .  
OKDTTJ F i l e ,  Mar - May 54, MRB GSA FRC. 

"1st Ind ,  J. H.  Church, Chf, OWGL-PT, t o  Chf, ORDTU, 25 Mar 54, 
on Memo, Chf,  ORDTU, t o  Chf C o u m e l ,  Ord Corps,  19 Mar 54, sub:  Addi t ion  
of T r o p r i e t a r y  R igh t s  Clause t o  Ord Drawings. ORDTU F i l e ,  Mar - May 54, 
XRB GSA FBC. (This  document i nc ludes  a  s i m i l a r  l e g a l  op in ion  on t h e  
Government's r i g h t s  t o  Nike drawings under Con t r ac t  W-30-069-ORD-3182.) 



w r i t i n g  t h a t  t h e  r e s t r i c t i v e  legend stamped on Ordnance drawings v i o l a t e d  

t h e  terms of t h e  c o n t r a c t  and t h e r e f o r e  must be n u l l i f i e d  by c a n c e l l i n g ,  

o r  b locking  ou t  i n  r ep roduc t ion  of t he  drawings. He f u r t h e r  d i r e c t e d  

t h a t  a c t i o n  be taken  t o  acqua in t  Douglas w i t h  t h e  e r r o r  i n  t h i s  p r a c t i c e  

a s  measured by terms of t he  c o n t r a c t ,  and t o  r e q u i r e  t h a t  a l l  f u t u r e  

drawings be d e l i v e r e d  wi thout  r e s t r i c t i v e  markings. "It should be 

po in t ed  out  . . . t h a t  compliance . . . i s  r equ i r ed  and t h a t  i f  r e -  

s t r i c t i v e  markings of any kind appear  on f u t u r e  drawings t h a t  a p p r o p r i a t e  

a d m i n i s t r a t i v e  a c t i o n  by t h e  Government may r e s u l t  . . . . "62 The Douglas 

A i r c r a f t  Company acquiesced .  The d i s p u t e  was s e t t l e d .  

PJ On 2  A p r i l  1954, t h e  Los Angeles Ordnance D i s t r i c t  awarded t h e  

Douglas A i r c r a f t  Company a  c o n t r a c t  f o r  product ion  of 900 r o c k e t s  t o  

complete t h e  1,800-round o r d e r  f o r  FY 1954. 63 Douglas A i r c r a f t  produced 

t h e  a i r f r a m e  components and subcont rac ted  M6 JATO meta l  p a r t s  t o  t he  

Consol ida ted  Western S t e e l  Company. I n  l i k e  manner, t h e  Emerson E l e c t r i c  

Manufacturing Company subcont rac ted  M6 JATO p a r t s  t o  t he  Alco P roduc t s ,  

I n c .  The Hercules  Powder Company, Radford Arsena l ,  V i r g i n i a ,  loaded., 

assembled, and packed t h e  M6 JATO u n i t s ,  wh i l e  t h e  Thiokol  Corpora t ion  

a t  Redstone Arsena l ,  Alabama, loaded t h e  M7 ( s p i n  rocke t )  JATO'S .  

(U) S ince  t h e  f i n a l  drawings f o r  rocke t  c o n t a i n e r s  were not  a v a i l a b l e  

a t  t h e  t ime t h e  Douglas and Emerson c o n t r a c t s  were l e t ,  t h e  Redstone 

Arsena l  awarded s e p a r a t e  c o n t r a c t s  f o r  product ion  of t h i s  item-one t o  

t h e  S t .  Louis Car Company on 3  May; one t o  t he  Lyon Van & Sto rage  Company 

on 9  June; and one t o  t h e  Warl ick Cabinet Company on 29 June 1954. Other 

i n d u s t r i a l  c o n t r a c t s  awarded i n  1954 inc luded  two t o  J .  B .  & R .  E. Walker, 

I n c . ,  f o r  p r a c t i c e  warheads. 64 

6 2 ~ t r ,  00/4U0-13646, t o  CG,  RSA, 31  Mar 54, sub: Addi t ion  of Propr ie -  
t a r y  Rights  Clause t o  Ord Drawings. ORDTU F i l e ,  Mar - May 54, MRB GSA 
FRC. ( S i m i l a r  a c t i o n  was d i r e c t e d  i n  connect ion wi th  the  Nike p r o j e c t . )  

63HJ Blue Book, p .  155 (Cont rac t  DA-04-495-ORD-533, f o r  $5,373,740; 
d e l i v e r y  p e r i o d ,  A p r i l  1954 - March 1956).  

6  4  
( 1 )  - I b i d . ,  p .  155. (2 )  Chronology of t he  H J  Msl Sys,  pp.  IV-7, 

IV-16, 17.  



($) Follow-On Procurement (U) 

(U) Follow-on procurement of M31 rockets (less warhead) continued 

through FY 1958, with production deliveries extending through the middle 

of FY 1961. With a few minor exceptions, the procurement procedures and 

policies remained unchanged. The accompanying map shows the geographic 

location of prime contractors, key subcontractors, and Government-owned 

loading plants participating in the 1955 - 56 procurement program. The 

flow charts on the ensuing pages reflect the contract structure as it 

appeared, in the last procurement year (FY 1958). 

4 lJ 
(S) From the beginning of industrial procurement, in 1952, through 

December 1960, a grand total of 7,799 M31 rockets were produced and 

delivered in the Basic Honest John Program. Of these, 5,023 were 

allocated to U. S. Army units, and the remaining 2,776 to the North 

Atlantic Treaty Organization under the Military Assistance Program. 6 5 

kl (fl Concurrently with the phase-out of M31 rocket motor production, 
in December 1960, the Radford Arsenal converted its propellant manu- 

facturing and loading facilities to the production of XM31E3 motors for 

the Improved (XM50) Honest John Rocket. Production contracts for the 

first increment buy of the improved system had been- signed with Emerson 

Electric and Douglas Aircraft about the middle of FY 1960. The original 

schedule had called for initial XM50 deliveries to begin in January 1961,. 

immediately following the final M31 production lot; however, because of 

technical difficulties with the motor, the first units did not become 

available until May 1961-some 5 months after delivery of the last M31 

unit. 66 

&?Between FY 1956 and 1959, 2,280 M6 (T2043El) HE Warhead sections 

were procured for U. S. Army units. Production of the interchangeable 

65"~he Army Materiel Plan (U) - FY 1963 - 70," Vol 111 - Missile 
Systems (RCS CSGLD-1138), Feb 64, p. 227 (I-LJ - Jan 64 Draft). Plans 
Div Files, Compt & Dir of Programs, AMICOM. 

66~J Progress Repts: Dec 59, p. 11; Dec 6 0 ,  pp. 2 - 4; Apr 61, p. 
4; May 61, p. 4. 

+ 
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Rocket,  762MM, M31Al (HONEST JOHN) 
Contractors  ( P r i m e  & Major Sub-Contractors)  & Loading Plant8  



St IOU~S,  Mo. 
Prime and sub- 
Contractor - , ( 2 )  
n 

R a i l f o r d  A r s .  

Radford, VR. 
Cognizant Agencies 

1. fros Angeles O r d  Dist 
2. S t  'LOUIS Ord D i s t  
3. Mew York O r d  D l ~ t  
4. C i n c i n n a t i  O r d  Dis t  
5 .  Ord Amunition Cc;..-~~riil 

Prime con t rmto r  for Fin, Sub-Contractor f o r  Fairing,  Nozzle a d  pedcs-tal. 



MI44 (T2044El) HE Warhead (designed f o r  use w i t h  both t h e  M31 and XM50 

r o c k e t s )  began i n  FY 1959. A t  

heads had been procured f o r  U. 

Corps. 
6 7 

(&)*Production of t h e  XM4 

and cont inued through FY 1959, 

t h e  end of FY 1962, a t o t a l  of 2 ,265 MI44 

S .  Army u n i t s  and 144 f o r  t h e  U .  S .  Marine 

Flash-Smoke P r a c t i c e  Head began i n  FY 1957 

wi th  procurement t o t a l i n g  1,267 (173 

XM4E11s; 512 ~ ~ 4 ~ 3 ' s ;  and 582 ~ ~ 4 ~ 4 ' s ) .  Of t h e s e ,  787 were procured f o r  

U .  S .  Army u n i t s ,  64 f o r  Marine Corps u n i t s ,  and the  remaining 416 f o r  

customers under t h e  M i l i t a r y  Ass i s t ance  Program. The in te rchangeable  

M38 Flash-Smoke Head was phased i n t o  product ion  i n  FY 1960. Procurement 

of t h e  M38 head,  through FY 1961, t o t a l e d  1,049-303 f o r  Army u n i t s ,  20 

f o r  t he  Marine Corps, and 726 f o r  customers under t h e  M i l i t a r y  Ass i s t ance  

Program. 
6 8 

6 7 ~ r m y  M a t e r i e l  P l an ,  Aug 63, p. 275. W/LJ Commodity Ofc F i l e s .  
68 (1 )  - I b i d . ,  p. 279. (2 )  OCM 37411, 26 May 60. RSIC. 
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CHAPTER V I  
II 

@ DEVELOPMENT AND PRODUCTION OF THE SELF- PROPELLED LAUNCHER (U) 

(U) The r a i l - t y p e  launching system developed f o r  t h e  Honest John 

rocke t  marked a d e f i n i t e  t u r n i n g  p o i n t  i n  t h e  e v o l u t i o n  of weaponry. 

During the  e a r l y  postwar pe r iod ,  primary emphasis had been focused on 

the  development of m u l t i p l e ,  c l u s t e r - t y p e  l aunche r s ,  mainly i n  t h e  4 .5 -  

i nch  c a l i b e r .  This  emphasis cont inued u n t i l  1951, when t h e  F i e l d  Fs rces  

e s t a b l i s h e d  a requirement  f o r  a l a r g e - c a l i b e r ,  r a i l - t y p e  launching sys -  

tem f o r  t h e  Honest John r o c k e t .  The 762-mm. c a l i b e r  of  t h e  Honest John 

was more than  double t h a t  of t h e  huge 280-mm. Atomic Cannon, which was 

then  under development. Even when emplaced wi thout  i t s  t r a n s p o r t e r s ,  

t h e  atomic cannon would be more than  twice  a s  heavy and much l e s s  maneu- 

v e r a b l e  than  t h e  truck-mounted, r a i l - t y p e  system contemplated f o r  t h e  

Honest John. 
1 

(U) As a g e n e r a l  r u l e ,  t h e  development of  ground equipment begins 

concur ren t ly  w i t h  t h e  des ign  and development of  t he  m i s s i l e ,  t h i s  being 

e s s e n t i a l  t o  meet master  planning schedules  f o r  t h e  complete weapon 

system. But i n  t he  case  of t he  Honest John system, t h e  development of 

ground equipment lagged behind t h e  rocke t  e f f o r t  by more than  a y e a r ,  

p l ac ing  t h e  developing agency a t  a d i s t i n c t  d i sadvan tage .  Recognizing 

t h a t  many t e c h n i c a l  problems would be encountered i n  t h e  development of 

t h i s  new r a i l - t y p e  launching system, t h e  Cornanding O f f i c e r  of t he  Rock 

I s l a n d  Arsena l  had recommended t h a t  t h e  d e s i g n  and development e f f o r t  be 

conducted concur ren t ly  w i t h  the  rocke t  program. However, t h e  Chief o f  

Ordnance decided t h a t  t h e  launcher  phase of t h e  program should be he ld  

i n  abeyance pending complet ion of t h e  f e a s i b i l i t y  demonst ra t ion  f i r i n g s  

and a d e c i s i o n  on the  acceptance of  t h e  Honest John a s  a t a c t i c a l  

'Nie 1 M .  Johnson and Leonard C . Wes ton ,  "Development and Product ion 
of Rocket Launchers a t  Rock I s l and  Arsena l ,  1945 - 1959 ," (2 v o l s . ,  
August 1962) , 11, 287. 



weapon. When t h e  launcher f e a s i b i l i t y  s t u d i e s  f i n a l l y  commenced i n  

l a t e  August 1951, t h e  e n t i r e  Honest John program had been placed on a 

c r a s h  b a s i s ,  f u r t h e r  compressing t h e  development t ime s c a l e .  

( 2 )  F e a s i b i l i t y  Study Program (U) 

(U) The Rock I s l and  Arsena l ,  t h e  Redstone Arsena l ,  and the  Douglas 

A i r c r a f t  Company began p a r a l l e l  des ign  s t u d i e s ,  i n  August 1951, t o  evolve 

pre l iminary  and b a s i c  concepts  of a t a c t i c a l  launcher  f o r  t he  Honest 

John r o c k e t ,  These e a r l y  s t u d i e s ,  conducted under Ordnance P r o j e c t  

TU2-1029, were based on exper ience  gained i n  t h e  i n i t i a l  phase of rocke t  

development and,  t o  a l e s s e r  e x t e n t ,  on t h e  fo l lowing  t e n t a t i v e  charac-  

t e r i s t i c s  e s t a b l i s h e d  i n  e a r l y  August.  

The launcher  should be easy  t o  assemble i n  t h e  f i e l d  and r e q u i r e  
t h e  minimum of s p e c i a l  equipment. S p e c i a l  t r a n s p o r t i n g  equipment, i f  
r e q u i r e d ,  s h a l l  be towed by s t anda rd  v e h i c l e s .  Equipment s h a l l  be con- 
s t r u c t e d  t o  permit a i r  t r a n s p o r t a b i l i t y .  The launcher  f o r  f i e l d  t e s t i n g  
w i l l  be f a b r i c a t e d  a s  a f i x e d  i n s t a l l a t i o n  but  w i t h  e l e v a t i o n  a d j u s t -  
ments f o r  f i r i n g .  The launcher  w i l l  be designed t o  g ive  minimum of t i p -  
o f f  t o  t h e  rocke t  i n  launching.  4 

(U) During a conference he ld  a t  t h e  O f f i c e ,  Chief of Ordnance, on 

18 September 1951, r e p r e s e n t a t i v e s  of t h e  t h r e e  s tudy  agencies  presented  

t h e i r  r e s p e c t i v e  launcher  proposa ls  f o r  e v a l u a t i o n  by o f f i c i a l s  of t he  

Army F i e l d  Forces.  The Douglas A i r c r a f t  Company and t h e  Rock I s l a n d  

Arsena l  each submit ted two s i m i l a r  launcher  des igns :  a knocked-down 

p o r t a b l e  type  and a s e m i t r a i l e r  t y p e . 5  Using t h e  t e c h n i c a l  d a t a  and 
6 

knowledge accumulated i n  e a r l i e r  f e a s i b i l i t y  s t u d i e s ,  Reds tone ' s  des ign  

2 1 s t  I n d ,  00 &71.94/239, CofOrd t o  C O Y  RSA, 4 May 51, on L t r ,  C O Y  
R I A ,  t o  CofOrd, sub:  Lchr f o r  Rkt Model 1236F. ORDTU F i l e ,  J u l  50 - May 
51, MRB GSA FRC. 

3(1)  TT ORD-18389, CofOrd t o  C O Y  R I A ,  e t  a l . ,  24 Aug 51. H J  R&D 
Case F i l e s ,  Box 14-90, RHA AMSC. (2) Mary T. Cagle,  "Design, Develop- 
ment and Product ion of Rockets and Rocket Launchers,  1946 - 1954," (2 
v o l s .  and supplement,  RSA, 1 J u l y  1954) , 11, 220. 

4 0 ~ ~  33836, 2 Aug 51. RSIC. 

'eagle, "Design, Development and Product ion of Rockets and Rocket 
Launchers,  1946 - 1954," 11, 220 - 21. 

6 
See above, pp. 19 f f  . 



engineers came up with a comprehensive proposal consisting of four basic 

launcher types, all falling within the size and weight limitations which 

had been set up by the draft agreement of the Combined Conference on 

Artillery, held at Fort Monroe, Virginia, on 17 - 24 March 1949. These 

included Type I, a self-propelled, vehicle-mounted launcher; Type 11, a 

full or semitrailer-mounted launcher; Type 111, a ground-emplaced, 

trailer transport launcher; and Type IV, a ground-emplaced, air trans- 

port launcher. 
7 

(U) Officials of the Army Field Forces agreed to evaluate the pro- 

posed launcher designs and recommend one or more for development. At 

the same time, the Chief of Ordnance assigned to the Rock Island Arsenal 

the responsibility for technical supervision of the launcher development 

program; whereas the Redstone Arsenal was to coordinate the activities 

and requirements of both the rocket and launcher programs. 8 

(U) In October 1951, the Chief, Army Field Forces, notified the 

ACofS, G-4, that the Redstone Arsenal Type I and Type I1 launchers had 

been selected as the first and second choices for development, and the 

Douglas Aircraft Company's trailer-type launcher as the third choice. 

However, in the interest of economy of funds and development effort, he 

suggested that only one of these launchers be developed. The one show- 

ing the greatest promise of initial success and therefore recommended 

for development was the Arsenal's self-propelled, truck-mounted launcher 

(Type 1) . 9 

(U) Pursuant to recommendations and requirements outlined by the 

Army Field Forces, the ACofS, G-4, directed the Chief of Ordnance to 

proceed immediately as follows: 

7~~~ Rept No. T-3-a, 14 Sep 51, sub: Tactical Type Launchers for 
the Honest John Rocket. RSIC. 

'eagle, "Design, Development and Production of Rockets and Rocket 
Launchers, 1946 - 1954," 11, 221. 

'~,tr, OCAFF, to ACofS, G-4, 18 Oct 51, sub: Lchg h Hdlg Equip. 
ORDTU File, Sep 51 - Nov 51, MRB GSA FRC. 



a .  Develop on a  s t a n d a r d  t r u c k  c h a s s i s  a  s e l f - p r o p e l l e d  l a u n c h e r  
s i m i l a r  t o  t h e  Redstone Type I .  . . . 

b .  Develop a  m i s s i l e  t r a n s p o r t  v e h i c l e  c a p a b l e  o f  c a r r y i n g  a t  
l e a s t  two (2) 1236F Rocke t s .  A s u i t a b l e  modi f i ed  s t a n d a r d  t r u c k  w i t h  
a p p r o p r i a t e  c r a d l e s  i s  s u g g e s t e d .  T h i s  v e h i c l e  must have e q u a l  c r o s s -  
c o u n t r y  m o b i l i t y  t o  t h e  l a u n c h e r .  

c .  P rov ide  a s u i t a b l e  s t a n d a r d  truck-mounted c r a n e  t o  p e r m i t  
t r a n s f e r  o f  t h e  1236F Rockets  from t h e  t r a n s p o r t e r  . . . t o  t h e  em- 
p l a c e d  s e l f - p r o p e l l e d  l auncher  . . . . The m o b i l i t y  of t h i s  c r a n e  must 
be e q u a l  t o  o r  b e t t e r  t h a n  t h a t  o f  t h e  l a u n c h e r  and r o c k e t  t r a n s p o r t e r .  

d .  Schedule  t h e  development and procurement o f  t h e  i t e m s  
l i s t e d  . . . above s o  a s  t o  have a l l  t h r e e  (3) a v a i l a b l e  f o r  e n g i n e e r -  
i n g  and s e r v i c e  t e s t  a t  t h e  e a r l i e s t  p r a c t i c a l  d a t e .  10 

I n  p a s s i n g  t h e s e  i n s t r u c t i o n s  on t o  t h e  Rock I s l a n d  A r s e n a l ,  i n  November 

1951, Colone l  Tof t o y  e x p l a i n e d  t h a t  t h e  Army ~ i e l d '  F o r c e s  had promised 

t o  f u r n i s h  d e t a i l e d  m i l i t a r y  c h a r a c t e r i s t i c s  on t h e  l a u n c h e r  by 15 

December, and had g i v e n  " i n f o r m a l  a s s u r a n c e ' '  t h a t  t h e r e  would be no 

major  changes  from t h e  c h a r a c t e r i s t i c s  compiled d u r i n g  t h e  18 September 

c o n f e r e n c e .  
11 

(U) Formal Development Program E s t a b l i s h e d  

(U) The development o f  t a c t i c a l  ground equipment f o r  t h e  Honest 

John r o c k e t  o f f i c i a l l y  began w i t h  t h e  e s t a b l i s h m e n t  o f  Ordnance P r o j e c t  

TU2-3008 i n  l a t e  November 1951, a l m o s t  3  months a f t e r  t h e  r o c k e t  program 

had been p laced  on a  c r a s h  b a s i s .  The scope  o f  work s t a t e d  i n  t h e  

fo rmal  program was e s s e n t i a l l y  t h e  same a s  t h a t  d i r e c t e d  by 6 - 4  e a r l y  

i n  November. The i n i t i a l  s c h e d u l e  c a l l e d  f o r  comple t ion  o f  R&D work by 

A p r i l  1952 and o p e r a t i o n a l  e v a l u a t i o n  by January  1953. E a r l y  f i s c a l  

e s t i m a t e s  amounted t o  $150,000 f o r  FY 1952 and $80,000 f o r  FY 1953. 12 

(U) The "proposed" s t a t e m e n t  of d e t a i l e d  m i l i t a r y  c h a r a c t e r i s t i c s  

from t h e  Army F i e l d  Forces  became a v a i l a b l e  i n  February  1952-nearly 

'ODF, 64/F4 64900, A s s t  Dep ACofS, 6 - 4  f o r  S p e c i a l  Weapons, t o  
CofOrd, 8  Nov 51,  sub:  Lchg & Hdlg Equip f o r  H J .  ORDTU F i l e ,  Sep 5 1  - 
Nov 51,  MRB GSA FRC. 

11 L t r ,  00 A7 1 .9&/758 ,  CofOrd t o  C O Y  RIA, 13 Nov 51 ,  sub: Lchg & 
Hdlg Equip f ~ r  H Z ,  P r o j  m - I @ 2 9 ,  P r i  1A. H J  R&D Case F i l e s ,  Box 14-90,  

"OCM 36118, 28 Feb 52 .  RSIC. 



2 months l a t e r  than  promised. l3 But t he  Ordnance Technica l  Committee 

d id  not  approve and pub l i sh  t h e  o f f i c i a l  s ta tement  of m i l i t a r y  r e q u i r e -  

ments u n t i l  20 November 1952; and t h e  Army General  S t a f f  wi thhe ld  f i n a l  

app rova l  u n t i l  February 1953. 
14 

By t h a t  t ime,  sha rp  d i f f e r e n c e s  of 

op in ion  had a r i s e n  over  t h e  t y p e  of  t a c t i c a l  ground equipment r e q u i r e d ,  

and t h e  scope of work under P r o j e c t  TU2-3008 had been expanded f a r  

beyond t h a t  o r i g i n a l l y  a u t h o r i z e d .  
u 

T a c t i c a l  Doct r ine  and Equipment (U) 

(U) To f u l f i l l  i t s  in tended  f i e l d  a r t i l l e r y  mis s ion ,  t h e  Honest 

John b a t t a l i o n  would have t o  be equipped w i t h  rugged,  h i g h l y  mobile 

launchers  and a s s o c i a t e d  hand l ing  gear  which would be s imple  t o  o p e r a t e  

and main ta in  under combat c o n d i t i o n s .  S ince  Honest John u n i t s  would 

p re sen t  a  g r e a t  atomic t h r e a t  t o  a  h o s t i l e  f o r c e ,  they  were c e r t a i n  t o  

be prime enemy t a r g e t s .  Moreover, t h e  Honest John r o c k e t  would be f i r e d  

from forward p o s i t i o n s ,  e a s i l y  d e t e c t e d  by t h e  enemy, i n  c o n t r a s t  t o  t h e  

long-range m i s s i l e s  emplaced w e l l  t o  t h e  r e a r .  Hence, t h e  a b i l i t y  t o  go 

i n t o  p o s i t i o n ,  f i r e ,  and qu ick ly  move out-commonly known a s  t h e  "shoot 

and scoot"  a r t i l l e r y  tact ic-was a  mat te r  of  v i t a l  importance.  

(U) I f  t h e r e  was u n i v e r s a l  agreement on t h e  fundamental miss ion  of 

t h e  Honest John system, t h e r e  was a l s o  u n i v e r s a l  disagreement  on t h e  

p r e c i s e  type  of  ground equipment r e q u i r e d ,  a s  w e l l  a s  t h e  t a c t i c a l  usage 

of "Stockpi le  t o  Targe t  Sequence" of such equipment. The g ros s  l ack  of 

f i r m  and t imely  u s e r  d e c i s i o n s ,  coupled w i t h  t h e  absence of master  plan-  

n ing  schedules  f o r  e f f e c t i v e  coo rd ina t ion  of t h e  m u l t i l a t e r a l  program, 

c r e a t e d  a  damaging atmosphere of  f r u s t r a t i o n  and confus ion  which mate- 

r i a l l y  delayed t h e  development and d e l i v e r y  of accep tab le  equipment and 

131,tr, ATDEV-10 471.941300, OCAFF t o  ACofS, G-4 ,  12 Feb 52, sub: 
Proposed MC'S  f o r  a  Large Cal Sp Purpose F ld  Rkt ,  w l l c h r ,  F i r e  Cont ro l  & 
Ammo Hdlg & Loading Equip; w / I n c l ,  "Proposed M i l i t a r y  C h a r a c t e r i s t i c s  . . . ,  
P r o j e c t  No. FA 3851," 8  Feb 52. ORDTU F i l e ,  Mar 52 - Apr 52,  MRB GSA FRC. 
(NOTE: Copies of l e t t e r  and i n c l o s u r e  were s e n t  d i r e c t l y  t o  i n t e r e s t e d  
agenc ie s ,  i nc lud ing  t h e  Chief of  Ordnance and t h e  Rock I s l a n d  Arsena l . )  

140CM 34490, 20 Nov 52; OCM 34615, 12 Feb 53. RSIC. 



i n c r e a s e d  t h e  o v e r a l l  program c o s t s .  Allowed t o  go u n c o r r e c t e d ,  t h e s e  

c o n d i t i o n s  u l t i m a t e l y  i n t e r f e r e d  w i t h  t h e  p e r s o n n e l  t r a i n i n g  program 

and p r e v e n t e d  t h e  Ordnance Corps from p r o v i d i n g  e f f e c t i v e  and c o n t i n u -  

ous  f i e l d  s u p p o r t  t o  t h e  i n i t i a l  Honest  John r o c k e t  b a t t e r i e s .  For  

example,  t h e  Chief  o f  Ordnance,  a s  l a t e  a s  May 1954, was s t i l l  p r e s s i n g  

" f o r  a  v e r y  e a r l y  d e c i s i o n  as t o  t h e  f i n a l  o r g a n i z a t i o n  of t h e  a r t i l l e r y  

r o c k e t  b a t t e r i e s  . . . "  and f o r  immediate s t e p s  t o  t r a i n  s u f f i c i e n t  p e r -  

s o n n e l  " t o  a d e q u a t e l y  s u p p o r t  t h e  . . . b a t t e r i e s  schedu led  f o r  o v e r s e a s  

deployment .  . . . 11 1 5  

(U) The l a u n c h e r  c o n t r o v e r s y  took  shape  i n  e a r l y  January  1952, when 

G e n e r a l  C o l l i n s ,  t h e  Army Chief  o f  S t a f f ,  e x p r e s s e d  d i s a g r e e m e n t  w i t h  

t h e  Army F i e l d  F o r c e s '  s e l e c t i o n  of t h e  s e l f - p r o p e l l e d  l a u n c h e r ,  i n d i -  

c a t i n g  t h a t  t h e  t r a i l e r - m o u n t e d  l a u n c h e r  would be more f e a s i b l e .  When 

a d v i s e d  o f  t h i s  d i s s e n t i n g  o p i n i o n ,  a s t a f f  o f f i c e r  o f  t h e  Army F i e l d  

F o r c e s  s t a c e d  t h a t  h i s  o f f i c e  "had n o t  been c o n t a c t e d  i n  t h i s  r e g a r d  b u t  

a s  a  r e s u l t  o f  thorough  i n v e s t i g a t i o n  t h e  f i e l d  f o r c e s  had recommended 

t h e  s e l f - p r o p e l l e d  [ l a u n c h e r ]  f o r  pr imary development f o r  t a c t i c a l  u s e . "  

He was e q u a l l y  d e f i n i t e  i n  t h e  F i e l d  F o r c e s '  i n t e r p r e t a t i o n  of a s e l f -  

p r o p e l l e d  mount, i n  t h a t  a " s e m i t r a i l e r "  t y p e  cou ld  n o t  be c o n s t r u e d  as 

be ing  s e l f  - p r o p e l l e d .  
16 

(U) Y e t ,  t h e  proposed s t a t e m e n t  o f  m i l i t a r y  c h a r a c t e r i s t i c s ,  sub-  

m i t t e d  by t h e  Army F i e l d  F o r c e s  l e s s  t h a n  a  month l a t e r ,  i n  F e b r u a r y  

1952, s t a t e d  t h a t  t h e  " l a u n c h e r  may be s e l f - p r o p e l l e d  o r  towed. ,117 

15(1) MFR, Lt  Col  A. L. S t e v e n s ,  OCO-ORDTU, 11 May 54,  sub:  Ord S p t  
o f  F l d  A r t y  Rkt B t r y s  (HJ) .  ORDTU F i l e ,  Mar 5 4 , -  May 54 ,  MRB GSA FRC. 
(2) Also  s e e  Cag le ,  "Design,  Development and P r o d u c t i o n  o f  Rockets  and 
Rocket Launchers ,  1946 - 1956," 11, 152. 

"MFR, L t  Col W .  C .  Ohl ,  OCO-ORDTU, 2  J a n  52 ( h a n d w r i t t e n  n o t e s  on 
d i s c u s s i o n  w i t h  t o 1  F l e t t e r ,  OCAFF) . ORDTU F i l e ,  Dec 5 1  - Feb 5 2 ,  MRB 
GSA FRC. 

1 7 1 t ~ r o p o s e d  M i l i t a r y  C h a r a c t e r i s  t i c s  f o r  a Large C a l i b e r  S p e c i a l  
Purpose F i e l d  Roekecl w i t h  Launcher ,  F i r e  C o n t r o l  and Ammunition Handl ing 
a r d  Loading Eqxipment,  P r o j e c c  No. FA 3851 ,"  8  Feb 52 ,  I n c l  t o  L t r ,  ATDEV- 
10 471.9L1300, OCAFF t o  ACcfS, G - C ,  12 Feb 52,  sub:  Proposed M C 1 s  f o r  a  
Large 1211 Sp Purpose  F l d  Rkt . . .  O R D I U  F i l e ,  Mar - Apr 52 ,  NRB GSA FRC. 



Taken a t  i t s  f a c e  v a l u e ,  t h i s  s t a t emen t  impl ied  t h a t  t h e  F i e l d  Forces  

had dec ided  t o  l eave  t h e  launcher  d e c i s i o n  up t o  t h e  Ordnance Corps,  and 

f u r t h e r ,  t h a t  e i t h e r  a  s e l f - p r o p e l l e d ,  truck-mounted l aunche r ,  o r  a  

towed, t r a i l e r -moun ted  launcher  would be a c c e p t a b l e .  But t h i s  was no t  

t h e  c a s e .  During a  conference  a t  t h e  Rock I s l a n d  Arsena l ,  on 20 February 

1952, L t .  Col .  W .  C .  Ohl ,  of  t h e  Rocket Branch, OCO, emphasized t h a t  t h e  

Army F i e l d  Forces  were s t i l l  " f i rm  i n  t h e i r  f i r s t  cho ice  of t h e  s e l f -  

p rope l l ed  l aunche r , "  and t h a t  t h e i r  "second cho ice  was t h e  t r a i l e r -  

mounted launcher .  I f  18 I n  o t h e r  words,  t h e  Ordnance Corps could  deve lop  

t h e  towed, t r a i l e r -moun ted  type  i f  i t  l i k e d ,  but  t h e  s e l f - p r o p e l l e d  type  

must be g iven  f i r s t  p r i o r i t y .  

(U) Neve r the l e s s ,  i t  was t h e  g e n e r a l  consensus among Ordnance Corps 

personnel  t h a t  t h e  t r a i l e r -moun ted  launcher  would be more f e a s i b l e  t han  

t h e  s e l f - p r o p e l l e d  t ype .  I n f l u e n c i n g  t h i s  op in ion  was t h e  requi rement  

f o r  a  t r a n s p o r t  v e h i c l e  capable  of  c a r r y i n g  two r o c k e t s  ( i n  a d d i t i o n  t o  

t h e  one c a r r i e d  on t h e  s e l f - p r o p e l l e d  l aunche r ) ,  p l u s  equipment f o r  

t r a n s f e r r i n g  t h e  r o c k e t s  t o  t h e  launcher  a t  t h e  launching s i t e .  The 

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

ge the r  w i t h  t h e  t i m e  r e q u i r e d  t o  load subsequent  r o c k e t s  on to  t h e  

launcher ,  c l e a r l y  i n d i c a t e d  t h a t  t h i s  system would have q u e s t i o n a b l e  

v a l u e  under combat c o n d i t i o n s .  With t h e  t r a i l e r -moun ted  type ,  s e v e r a l  

t r a i l e r s  w i t h  r o c k e t s  i n  p l a c e  could be towed t o  t h e  d e s i r e d  p o s i t i o n  

and t h e  r o c k e t s  f i r e d  i n  quick o r d e r .  The p r i n c i p a l  o b j e c t i o n  t o  t h i s  

system was t h a t  a  prime mover would have t o  be supp l i ed  w i t h  each  t r a i l e r  

i f  immediate removal from t h e  launching s i t e  were d e s i r a b l e .  On t h e  

o t h e r  hand, i t  would e l i m i n a t e  t h e  need f o r  t h e  m i s s i l e  t r a n s p o r t  v e h i c l e  

and t h e  rocke t -handl ing  c r a n e ,  s i n c e  t h e  load ing  o p e r a t i o n  would t a k e  

p l a c e  i n  an  assembly a r e a  w e l l  t o  t h e  r e a r  of  t he  launching  s i t e .  19 

18'L'v1 Rept ,  C. J. Keeper, 26 Feb 52, [HJ Lchr Conf a t  RIA] . H J R&D 
Case F i l e s ,  Box 14-8, RHA AMSC. 



(U) Ordnance r e p r e s e n t a t i v e s  a t t e n d i n g  t h e  February 1952 conference  

a l s o  quest ioned t h e  f e a s i b i l i t y  of des igning  a t r a n s p o r t  v e h i c l e  w i t h  

p rov i s ions  f o r  c a r r y i n g  two r o c k e t s  p lus  t h e  necessary  rocket -handl ing  

equipment. Experience a t  t h e  White Sands Proving Ground had shown t h a t  

t he  use  of a  c rane  f o r  mounting t h e  rocke t  on t h e  launcher  ramp would 

not  be s a t i s f a c t o r y ,  e s p e c i a l l y  under combat c o n d i t i o n s .  A r a i l - t y p e  

t r a n s f e r  mechanism t o  mate w i t h  t h e  a f t  end of  t h e  launcher  r a i l  would 

be more f e a s i b l e ;  and t h i s  type  of mechanism i n d i c a t e d  t h a t  a  one-rocket  

t r a n s p o r t  c a r r i e r  would be both d e s i r a b l e  and e s s e n t i a l .  

(U) From the  foregoing  d i s c u s s i o n s  and conclus ions  came the  fol low- 

ing  t h r e e  s i g n i f i c a n t  d e c i s i o n s .  

a .  A s e l f - p r e p e l l e d  launcher  s i m i l a r  t o  t h e  Redstone Arsena l  Type 
I w i l l  be developed.  I f  t ime permi ts  a  p a r a l l e l  development of a  t r a i l e r  
mounted type  s i m i l a r  t o  the  Redstone Arsena l  Type I1 w i l l  be cons ide red .  

b .  A t r a n s p o r t  c a r r i e r  w i t h  p rov i s ions  f o r  c a r r y i n g  one rocke t  w i t h  
t h e  necessary  t r a n s f e r  equipment w i l l  be developed.  This  v e h i c l e  may be 
towed by t h e  s e l f - p r o p e l l e d  launcher  o r  i t  may have i t s  own prime mover. 

c .  A truck-moucted c rane  f o r  t r a n s f e r r i n  rocke t s  from t h e  t r a n p o r t  
c a r r i e r  t o  t h e  launcher  w i l l  no t  be provided.  26 

(U) The p a r a l l e l  program f o r  developing a t ra i le r -mounted  launcher  

became a  r e a l i t y  i n  A p r i l  1952 a t  t h e  d i r e c t i o n  of General  C o l l i n s ,  who 

aga in  emphasized the  need f o r  t h i s  type  of launcher du r ing  a  v i s i t  t o  

t he  White Sands Proving Ground. 
2  1 

Conducted on a  non in t e r f e rence  b a s i s  

w i t h  t h e  s e l f - p r o p e l l e d  launcher  p r o j e c t ,  t h i s  e f f o r t  a c t u a l l y  c o n s i s t e d  

of two eng inee r ing  programs on d i f f e r e n t  types  of t ra i le r -mounted  

launchers .  A s tudy  by t h e  Douglas A i r c r a f t  Company culminated i n  t h e  

f a b r i c a t i o n  and d e l i v e r y ,  i n  May 1953, of one s e m i t r a i l e r - t y p e  launcher ,  

des igna ted  a s  t h e  XM-290. A yea r  l a t e r ,  t h e  Ordnance Corps withdrew t h e  

201bid. (For t h e  f u l l  e x t e n t  of changes e f f e c t e d  w i t h i n  a per iod  
of s l i g h t l y  more than  3  months, compare t h e  above i tems w i t h  those  
quoted on page 14h.) 

' l ~ t r ,  00 ~ 7 1 . 9 1 1 8 1 1 ,  CofOrd t o  CO,  RSA, 14 Apr 52, sub: Lchr f o r  
HJ Rkt,  P r c j  IT2-3008, DA P r i  1 A .  H J  R&D Case F i l e s ,  Box 14-90, RHA 
AMSC . 



(U) Fur the r  compl ica t ing  an  a l r e a d y  untenable  s i t u a t i o n  a t  lower 

management l e v e l s  was a  d e f i n i t e  lack  of unanimity among o f f i c i a l s  of 

t h e  Army F i e l d  Forces and t h e  Army General  S t a f f .  A prime example of 

t h i s  was t h e  cont roversy  over  t h e  type  of t a c t i c a l  launcher  r e q u i r e d ,  

t h e  b a s i c  d i f f e r e n c e s  h e r e  obvious ly  stermning from opposing i d e a s  on 

t a c t i c a l  employment of t h e  system. These d i f f e r e n c e s  a l s o  became 

requirement  f o r  a  t r a i l e r - t y p e  launcher  and thus  c a n c e l l e d  t h e  program 

a f t e r  spending more than  $270,000. 22 The American Machine & Foundry 

Company conducted an eng inee r ing  s tudy  on a n  a l t e r n a t e ,  f u l l - t r a i l e r  

approach; however, t h e  proposed d e s i g n  was n o t  a c c e p t a b l e  t o  t h e  F i e l d  

Forces and t h e  Chief of  Ordnance cance l l ed  t h e  c o n t r a c t ,  i n  November 

1953, a f t e r  a  n e t  expend i tu re  of $22,266. 
2  3 

(U) From t h e  o u t s e t ,  t h e  Ordnance Corps r e a l i z e d  t h a t  a t  l e a s t  a  

t e n t a t i v e  t a c t i c a l  employment p l an  would be r equ i r ed  e a r l y  i n  t h e  deve l -  

opment phase inasmuch a s  the  t a c t i c a l  use  of  a  weapon system such as t h e  

Honest John could have a  profound i n f l u e n c e  upon weapon d e s i g n .  The 

F i e l d  Fo rces ,  however, appeared r e l u c t a n t  t o  cormnit themselves t o  a  

f i n a l  and complete o p e r a t i o n a l  concept  and were thus  i n c l i n e d  t o  r ende r  

piecemeal d e c i s i o n s  a s  s p e c i f i c  q u e s t i o n s  a r o s e .  Using fragmentary d a t a  

c o l l e c t e d  through late Ju ly  1952, eng inee r s  of t h e  Redstone Arsena l  

Rocket Development Group prepared a n  a n a l y s i s  of t h e  r equ i r ed  launching 

and handl ing  equipment,  based upon the  t a c t i c a l  concept a s  understood a t  

t h a t  t ime.  S ix  months l a t e r ,  they s t i l l  had r ece ived  no o f f i c i a l  c o r r e s -  

pondence o u t l i n i n g  t h e  e n t i r e  concept  of  t a c t i c a l  o p e r a t i o n ,  and t h e r e -  

f o r e  were s t i l l  us ing  t h e i r  own u n o f f i c i a l  assumptions a s  g u i d e l i n e s .  24 

22(1)  Monthly Prog Rept ,  P r o j  TU2-3008, May 53. H J  R&D Case F i l e s ,  
Box 14-8, RHA AMSC. (2) RAD Order ORDTU 2-1995, 26 Mar 52. ORDTU F i l e ,  
Mar 52 - Apr 52, MRB GSA FRC. 

23 (1) Q t r l y  Prog Rept,  P r o j  TU2-3008, Sep - Nov 53.  H J  R&D Case 
F i l e s ,  Box 14-8, RHA AMSC. (2) H J  Blue Book, p.  155. (3) For d e t a i l s  
on t h e s e  and o t h e r  supplemental  programs, s e e  below, pp. 201 - 14.  

2 4 ~ e m ~ ,  Fred B .  Smith, Dep Chf,  Rkt Dev Gp, t o  D i r ,  Ordnance M i s s i l e  
Labora to r i e s  (OML), 8  Dec 52, sub: Ord P r o j  TU2-1029 - HJ - Tech Super- 
v i s i o n .  H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 



apparen t  i n  some of t h e  piecemeal d e c i s i o n s  on t h e  a n c i l l a r y  equipment 

necessary  f o r  assembling and handl ing  t h e  r o c k e t .  

(U) A case  i n  p o i n t  occur red  on 1 May 1952, du r ing  t h e  r e g u l a r  meet- 

i ng  of  t h e  HonesL John Launcher Panel  a t  t h e  Rock Is land Arsena l .  I n  t h e  

course  of t h i s  meet lng,  Maj. Nelson W .  Tobey, r e p r e s e n t i n g  t h e  Army F i e l d  

Forces  Board No. 1, announced c e r t a i n  conc lus ions  r e l a t i v e  t o  t he  "assem- 

b l y  t o  t a r g e t "  procedure ,  which he s a i d  had been approved du r ing  an  

e a r l i e r  conference i n  t he  O f f i c e  of t h e  Ch ie f ,  Army F i e l d  Forces .  These 

approved conc lus ions  r e s u l t e d  i n  c e r t a i n  changes t o  t h e  proposed m i l i t a r y  

requi rements  r e l e a s e d  l e s s  t han  3 months e a r l i e r  and the reby  a f f e c t e d  t h e  

d i r e c t i o n  of d e s i g n  work being conducted under an  ex t remely  t i g h t  s chedu le .  

More impor t an t ly ,  t h e  F i e l d  Fo rces '  o p e r a t i o n a l  d o c t r i n e  d i f f e r e d  m a t e r i -  

a l l y  from t h a t  apprcved by t h e  ACofS, G-4, du r ing  a  meeting o f  t h e  Honest 

John Ad Hoc Fuze Committee on 25 March 1952. 
2  5  

(U) Among t h e  p r i n c i p a l  q u e s t i o n s  was whether depot  assembly con- 

d i t i o n s  would be r equ i r ed  f o r  t h e  r o c k e t ,  o r  whether mobile u n i t s  would 

be r equ i r ed  f o r  assembly o p e r a t i o n s  3 t o  12 m i l e s  behind t h e  l i n e s .  I n  

a d d i t i o n ,  t h e  Army F i e l d  Forces  concluded t h a t  t h e  " f i r i n g  of more t h a n  

one Honest John r o c k e t  frcm a  s i n g l e  launcher  and launching s i t e  i n  a  

s h o r t  per iod  of t ime w i l l  be t h e  excep t ion  r a t h e r  than  t h e  r u l e , "  and 

f u r t h e r  i n d i c a t e d  t h a t  s e l e c t e d  and prepared f i r i n g  s i t e s  only would be 

used.  
2  6  

This  s t a t emen t ,  of cou r se ,  was tantamount t o  t h e  au tomat ic  

e l i m i n a t i o n  of t h e  rocke t  t r a n s p o r t e r - l o a d e r  v e h i c l e  and t h e  i n t r o d u c -  

t i o n  of a  p o s s i b l e  requirement  f o r  comparat ively immobile equipment 

such a s  b u l l d o z e r s .  Re fe r r ing  t o  t h e s e  s h a r p l y  de f ined  c o n f l i c t s ,  t h e  

A s s i s t a n t  Chief of Ordnance advised  t h e  D i r e c t o r  of L o g i s t i c s ,  i n  mid- 

May 1952, t h a t  t h e  development program had reached t h e  p o i n t  where 

25(1) Tvl  Rept ,  C .  J .  Koeper, 8  May 52, [HJ Lchr Panel  Mtg, RIA, 1 
May 521. H J  R&D Case F i l e s ,  Sox 14-8, RHA AMSC. (2) DF C m t  2 ,  ACofOrd 
t o  ACofS, G-h, 12 May 5 2 ,  sub: Svc Tes t  Rqrmts f o r  H J  & A n c i l l a r y  Equip. 
ORDl?tT F i l e ,  May 52, MRB GSA FRC. 

2 6 ~ v 1  Rept ,  C .  J. Kceper, 8  May 52 [HJ Lchr Panel  Mtg, R I A ,  1 May 
521 . 



"ope ra t iona l  d o c t r i n e  must be c l a r i f i e d . "  To avoid de lay  i n  t h e  program 

and a s s u r e  d e l i v e r y  of pro to type  ground equipment by t h e  August 1952 

t a r g e t  d a t e ,  he urged t h a t  a d e f i n i t e  procedure f o r  t a c t i c a l  employment 

of t h e  rocke t  be made a v a i l a b l e  a t  a n  e a r l y  d a t e .  
2 7 

& Co lone1 Oh1 ou t  l i n e d  t h e  approved t a c t i c a l  employment concept 
L f o r  t h e  Honest John rocke t  du r ing  t h e  r e g u l a r  launcher panel  meeting a t  

t h e  Rock I s l and  Arsenal  on 2 June 1952. B r i e f l y ,  t h e  t a c t i c a l  u n i t s  

would be se rv iced  by t h r e e  s t o r a g e  o r  supply depots:  (1) t h e  Very Heavy 

A r t i l l e r y  Supply U n i t ,  (2) t h e  Ordnance Supply Depot, and (3) t h e  

Chemical Supply Depot. These depots  would be loca ted  from 20 t o  100 

1 miles  from t h e  Ba t t e ry  Assembly Area; t h e  l a t t e r  would be s t r a t e g i c a l l y  

loca ted  from 3 t o  12 mi l e s  from t h e  launching s i t e .  Each b a t t e r y  would 

have n ine  launchers ,  s i x  emplaced and t h r e e  f l o a t i n g .  The r equ i red  

head-ogive assembl ies ,  motors,  f i n s ,  e t c . ,  would be t r anspor t ed  t o  t h e  

Ba t t e ry  Assembly Area and assembled. The f u l l y  assembled rocket  would 

then  be placed on t h e  launcher and t r anspor t ed  t o  t h e  launching s i t e .  

Cranes would be a v a i l a b l e  i n  t h e  assembly a r e a  f o r  loading t h e  rocke t  

onto t h e  launcher .  One t r a i l e r  would be suppl ied  f o r  each b a t t e r y  of 

n ine  launchers .  It could be designed t o  accommodate two motors w i t h  

detached f i n s ,  o r  one f u l l y  assembled rocke t .  The t r a i l e r  could a l s o  

be used f o r  ca r ry ing  s tandard  heads from t h e  Ordnance Supply Depot. 2 8 

I (U) Launcher Development and Del ivery  Schedules 

(U) The development program o r i g i n a l l y  e s t a b l i s h e d  under Ordnance 

P ro jec t  TU2-3008 c a l l e d  f o r  t h e  des ign  and manufacture of one complete 

s e t  of ground equipment, i nc lud ing  a p i l o t  model of t h e  s e l f - p r o p e l l e d  

launcher ,  t h e  m i s s i l e  t r a n s p o r t  v e h i c l e ,  and a s soc ia t ed  handling equip-  

I ment. Excluding t h e  s tandard  v e h i c l e s  which were t o  be furn ished  

2 7 ~ ~  C m t  2 ,  ACofOrd t o  ACofS, 6-4 ,  12 May 52, sub: Svc Tes t  Rqrmts 
f o r  H J  and A n c i l l a r y  Equip. ORDTU F i l e ,  May 52, MRB GSA FRC. 

28(1) Tvl Rept, C .  J. Koeper, 10 Jun 52, [HJ Lchr Panel Mtg, R I A ,  
2 Jun 521. H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. (2) The "Stockpile  
t o  Target  Sequence," a s  f i n a l l y  e s t a b l i s h e d ,  i s  i l l u s t r a t e d  i n  t h e  
accompanying c h a r t .  
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f r e e - i s s u e ,  t h e  Rock I s l a n d  Arsena l  f i r s t  e s t i m a t e d ,  i n  November 1951, 

t h a t  t h e  i n i t i a l  p i l o t  s e t  could  be des igned  and c o n s t r u c t e d  f o r  

$132,000. 
29 However, t h i s  o r i g i n a l  c o s t  e s t i m a t e  tu rned  o u t  t o  be a s  

u n r e a l i s t i c  a s  t h e  scheduled d e l i v e r y  d a t e  o f  J u l y  1952. 

(U) The d e l a y  i n  e s t a b l i s h i n g  a  formal  development program f o r  

Honest John ground equipment,  coupled w i t h  t h e  f a i l u r e  o f  t h e  u s e r  t o  

provide t ime ly  guidance on t e c h n i c a l  requi rements ,  placed t h e  Rock 

I s l a n d  Arsena l  a t  a  d e f i n i t e  d i s advan tage .  When t h e  development of  

launching and handl ing  equipment f i n a l l y  began i n  November 1951, t h e  

r o c k e t  p o r t i o n  of  t h e  program had been i n  p rog re s s  w e l l  over  a  y e a r ,  and 

t h e  d e l i v e r y  of r o c k e t s  f o r  eng inee r ing -use r  t e s t s  had been scheduled 

f o r  June 1952. Th i s  l e f t  t h e  Rock I s l a n d  Arsena l  only 7 months i n  which 

t o  des ign ,  manufacture ,  and d e l i v e r  t h e  f i r s t  p i l o t  s e t  o f  ground 

equipment.  Y e t ,  t h e  proposed m i l i t a r y  c h a r a c t e r i s t i c s  f o r  such equip-  

ment d i d  no t  become a v a i l a b l e  u n t i l  February 1952, and a  p o r t i o n  of  

t h e s e  s t a t e d  requi rements  was subsequent ly  changed, Th i s  s i t u a t i o n  n o t -  

w i th s t and ing ,  t h e  A s s i s t a n t  Chief of  Ordnance n o t i f i e d  t h e  Rock I s l a n d  

Arsena l ,  i n  e a r l y  January 1952, t h a t  t e s t i n g  o f  t h e  launcher  a t  t h e  

White Sands Proving Ground was scheduled t o  begin  i n  J u l y  1952, and 

i n s i s t e d  t h a t  t h e  development e f f o r t  be expedi ted  t o  meet t h i s  t a r g e t  

d a t e .  
3  0  

(U) During a  conference  he ld  a t  t h e  Rock I s l a n d  Arsena l  on 20 

February 1952, Ar sena l  r e p r e s e n t a t i v e s  agreed t h a t  development would 

proceed a t  an a c c e l e r a t e d  r a t e ;  bu t  even s o ,  t h e  d e l i v e r y  of  equipment 

could no t  be promised u n t i l  J u l y .  31 Since  s e v e r a l  weeks would be r e -  

qu i red  f o r  p r e l imina ry  s t a t i c  t e s t s ,  t h e  i n i t i a l  f l i g h t  t e s t i n g  poss ib ly  

would be de layed  u n t i l  August.  Th i s  p o t e n t i a l  de l ay  i n  t h e  program 

"Ltr ,  CO,  R I A ,  t o  CofOrd, 23 Nov 51, sub: Lchg & Hdlg Equip f o r  H J  
P r o j  TU2-1029. H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

3 0 ~ t r ,  ACofOrd t o  CO, R I A ,  9  Jan 52, sub: H J  Lchr - P r o j  TU2-3008, 
DA P r i  l A .  H J  R&D Case F i l e s  , Box 14-9, RHA AMSC. 

3 1 ~ v 1  Rept ,  C .  J .  Koeper, 26 Feb 52, [HJ Lchr Conf a t  RIA]. HJ 
R&D Case F i l e s ,  Box 14-8,  RHA AMSC. 



prompted the  Chief of Ordnance t o  s e t  up a  S t e e r i n g  Committee f o r  Honest 

John Launching and Handling Equipment, which was t o  meet once a  month a t  

t h e  Rock I s l and  ~ r s e n a l . ~ ~  The launcher  pane l ,  a s  i t  was commonly known, 

cons i s t ed  of r e p r e s e n t a t i v e s  from t h e  O f f i c e ,  Chief of  Ordnance, t he  

Douglas A i r c r a f t  Company, t he  White Sands Proving Ground, t h e  Army F i e l d  

Forces Board No. 1, and t h e  Rock I s l and  and Redstone Arsena l s .  
3 3 

(U) Though a  v a l u a b l e  ins t rument  from a viewpoint  of program coor-  

d i n a t i o n  and d i r e c t i o n ,  the launcher  panel  was unable t o  block f u r t h e r  

de l ays  i n  t he  d e l i v e r y  schedule .  A t  the  f i r s t  panel  meet ing,  on 27 March 

1952, r e p r e s e n t a t i v e s  of t h e  Rock I s l a n d  Arsena l  gave what appeared t o  

be a  r e a l i s t i c  d a t e  of 1 A u g u s t  1952 f o r  d e l i v e r y  of t h e  s e l f - p r o p e l l e d  

launcher ,  which was t o  be mounted on a  modif ied MI39 t r u c k  fu rn i shed  by 

t h e  Corps of Engineers .  
34 

However, t h e  des ign  engineer ing  e f f o r t  d i d  

not  progress  a t  t h e  r a t e  a n t i c i p a t e d ;  and by 1 May, the  d e l i v e r y  d a t e  

had been changed from 1 August t o  t he  end of October 1952. 3  5 

(U) Unwilling t o  accept  t h e  excuses o f f e r e d  f o r  t he  extended d e l a y ,  

t he  A s s i s t a n t  Chief of  Ordnance, on 7 May, wrote  t h e  Arsena l  comander  

an  unduly c r i t i c a l  l e t t e r ,  i n s i s t i n g  t h a t  t he  "delay i n  d e l i v e r y  . . . 
u n t i l  October 1952 i s  no t  unders tood ,"  i n  view of the  c o n t i n u a l l y  

s t r e s s e d  urgency of t he  program and the  f a c t  t h a t  6 months had e l apsed  

s i n c e  p r o j e c t  i c i t i a t i o n .  "It i s  e s s e n t i a l , "  he d e c l a r e d ,  " t h a t  t h e  

launcher be d e l i v e r e d  t o  White Sands Proving Ground no t  l a t e r  than  1 

August 1952. I f  your a r s e n a l  cannot e f f e c t  such a  d e l i v e r y ,  i t  i s  

reques ted  t h a t  t h i s  o f f i c e  be n o t i f i e d  immediately i n  o r d e r  t h a t  o t h e r  

L t r ,  ACofOrd t o  CO, R I A ,  7 May 52, sub: H J  Lchr - P r o j  TU2-3008, 
DA P r i  1 A .  H J  K&D Case F i l e s ,  Box 14-9, RHA AMSC. 

3 3 ~ v l  Rept,  C .  J. Koeper, 1 Apr 52, [HJ Lchr Panel  Mtg, R I A ,  27 Mar 
521, HJ R&D Case F i l e s ,  Box 14-8, RHA AMSC. 

Tvl Rept ,  C .  J Koeper. 8  May 52,  [HJ Lchr Panel Mtg, R I A ,  1 May 
521. HJ R&D Case F i l e s ,  Bcx lb -8 ,  RHA AMSC. 



course  of a c t i o n  be i n i t i a t e d .  J 6 

(U) Th i s  ul t imatum, i n  e f f e c t ,  se rved  n o t i c e  t h a t  t h e  a r s e n a l  would 

have t o  meet t h e  1 August d e l i v e r y  d a t e  o r  l o s e  i t s  miss ion  t o  an agency 

t h a t  could .  But f o r  a l l  i t  accomplished, i t  might j u s t  a s  w e l l  have 

been l o s t  i n  t h e  m a i l .  The Rock I s l a n d  Arsena l  met n e i t h e r  t h e  August 

nor  t h e  October d e l i v e r y  d a t e .  The f i r s t  model of t h e  s e l f - p r o p e l l e d  

launcher  a r r i v e d  a t  t h e  White Sands Proving Ground on 19 December 1952; 

some of  t h e  handl ing  equipment followed i n  January .  37 

(U) By t h i s  t ime,  t he  c o s t  of t h e  f i r s t  s e t  of pro to type  equipment 

had inc reased  from t h e  o r i g i n a l  e s t i m a t e  of $132,000 t o  $210,000, t h e  

d i f f e r e n c e  of $78,000 being r equ i r ed  f o r  a d d i t i o n a l  d e s i g n  and engineer -  

i ng  e f f o r t .  The commander of t h e  Rock I s l a n d  Arsena l  had r e p o r t e d ,  i n  

l a t e  September 1952, t h a t  t h e  second s e t  of equipment could be manufac- 

t u r e d  f o r  about  $10,000 l e s s ,  o r  $200,000, and t h a t  t h e  two a d d i t i o n a l  

s e t s  could be b u i l t  f o r  about  $170,000 each.38 The a r s e n a l  subsequent ly  

b u i l t  t h r e e  more t a c t i c a l  p ro to type  launchers ,  t h e  l a s t  one being e s sen -  

t i a l l y  i d e n t i c a l  t o  t h e  f i n a l  product ion  model. 3  9  

( Self-Prope l l e d  Launcher, XM-289 (U) 

u 
PY 

Development and Evalua t ion  of T a c t i c a l  Pro to types  (U) 

(U) The f i r s t  t a c t i c a l  p ro to type  of t he  s e l f - p r o p e l l e d  launcher  

c o n s i s t e d  e s s e n t i a l l y  of a  launcher  r a i l  supported by a n  "A" frame and 

mounted on a  5- ton ,  6-by-6, XM-139 t ruck  c h a s s i s ,  t oge the r  w i th  

36(1) L t r ,  ACofOrd t o  C O ,  R I A ,  7 May 52,  sub: H J  Lchr - Pro j  TU2- 
3008, DA P r i  1A. H J  R&D Case F i l e s ,  Box 14-9, RHA AMSC. (2) Note t h a t  
s e r i o u s  c o n f l i c t s  y e t  e x i s t e d  i n  t a c t i c a l  d o c t r i n e  and equipment: 
General  Simon was s t i l l  t r y i n g  t o  g e t  a  d e c i s i o n  from t h e  General  S t a f f  
on 12 May, and t h e  c o n f l i c t s  were no t  r e so lved  u n t i l  e a r l y  June 1952. 
See above, pp. 145 - 46,  149 - 51. - .  

3 7 ~ o n t h l y  Prog Repts ,  P r o j  TU2-3008, Dec 52 & Jan  53. H J  R&D Case * 

F i l e s ,  Box 14-8, RHA AMSC. 

382d Ind ,  CO,  R I A ,  t o  CofOrd, 26 Sep 52,  on L t r ,  same t o  same, 9  
Sep 52, sub: Lchr, Large Cal .  ORDTU F i l e ,  Sep 52 - Oct 52, MRB GSA FRC. 

3 9 ~ t r l y  Prog Rept ,  P ro j  TU2-3008, Sep - Nov 53. H J  R&D Case F i l e s ,  
Box 14-8, RHA AMSC. 



a s s o c i a t e d  t r a v e r s i n g ,  e l e v a t i n g ,  and l e v e l i n g  mechanisms, f i r e  c o n t r o l  

equipment,  and e l e c t r i c a l  c i r c u i t s .  The launcher  beam provided 30 f e e t  

of guidance f o r  t h e  r o c k e t ,  t h i s  guidance l e n g t h  having been e s t a b l i s h e d  

a s  adequate  du r ing  t h e  f i r s t  f i v e  f e a s i b i l i t y  demons t ra t ion  f i r i n g s .  
40 

This  i r i t i a l  model, d e l i v e r e d  t o  t h e  White Sands Proving Ground i n  

December 1952, was o r i g i n a l l y  des igna t ed  a s  t h e  580-mm. s e l f - p r o p e l l e d  

rocke t  l aunche r ,  T135; b u t  t h e  nomenclature  was l a t e r  changed t o  762-mm. 

se l f -p rope l l ed  r c c k e t  l aunche r ,  W-289 .41 For ea sy  r e f e r e n c e ,  i t  i s  

h e r e a f t e r  i d e n t i f i e d  a s  t h e  XM-289- 1. 
4 2  

(U) Under normal c i r cums tances ,  t h i s  i n i t i a l  p ro to type  would have 

been s u b j e c t e d  t o  a  s e r i e s  of eng inee r ing  t e s t s  t o  de te rmine  i t s  opera-  

t i o n a l  s u i t a b i l i t y  and t o  p i n p o i n t  t h e  d e s i g n  d e f i c i e n c i e s  r e q u i r i n g  

c o r r e c t i o n .  The mandatory d e s i g n  changes would have been inco rpo ra t ed  

and t e s t e d  i n  succeeding  R&D p r o t o t y p e s ,  and t h e  product ion-engineered  

drawings f o r  t h e  f i n a l  t a c t i c a l  model t hen  r e l e a s e d  f o r  i n d u s t r i a l  

procurement purposes .  

(U) Unfo r tuna t e ly ,  t h e  u r g e n t  need f o r  p roduct ion  launchers  by t h e  

end of ca l enda r  year  1953 r u l e d  o u t  t h e  normal development procedure and 

led  t o  t h e  adopt ion  of  a  t e l e scoped  procedure designed t o  speed t h e  

d e l i v e r y  of t a c t i c a l  hardware by e n t e r i n g  i n t o  product ion  be fo re  comple- 

t i o n  of f i n a l  drawings and product  e n g i n e e r i n g .  Under t h e  c r a s h  program, 

some o v e r l a p  i n  development and product ion  phases  would have been neces-  

s a r y  i n  any even t .  But t h e  6-month d e l a y  i~ d e l i v e r y  of p i l o t  equipment 

f o r  eng inee r ing  t e s t s  g r e a t l y  i nc reased  t h e  e x t e n t  of  ove r l app ing  e f f o r t  

40 
H J  Blue Soak, p.  37.  

41(1) Monthly Prog Rept ,  P r o j  TU2-3008, Oct 52. H3 R&D Case F i l e s ,  
Box 14-9, RHA AMSC. (2) L t r ,  CG, RSA, t o  DAC, 10 Apr 53, [Notes  on Dev 
Type Mat].  HJ R&D Case F i l e s ,  Box 14-8, RHA AMSC. 

4 2 ~ h e  t h r e e  csmpanion models subsequent ly  b u i l t  by t h e  Rock Is land 
Arsena l  a r e  i d e n t i f i e d  i n  a  l i k e  manner: Namely, t he  XM-289-2, - 3 ,  and 
-4 ,  r e s p e c t i v e l y .  

The "X" d e n c ~ e s  exper imenta l - type  equipment and normally remains 
a  p a r t  o f  t h e  d e s i g r a r i o c  a n t i i  t h e  f i n a l  t a c t i c a l  d e s i g n  has  been 
proved, r e l e a s e d  f 3 r  mass p roduc t ion ,  and c l a s s i f i e d  a s  s t anda rd  o r  
s ~ b s c i t ~ t e  s ca rda rd  t y p e .  



Launcher, Rocket, 580-m. ,  T135; Left  Rear,  F i r i n g  Pos i t ion ,  30° Elevat ion  (RIA ,  15 Jan 53) 



d e f i c i e n c i e s ,  most of t h e  necessary  des ign  changes being incorpora ted  

i n  t h e  second p i l o t  launcher  (XM-289-2) . 50 

(U) One of t h e  most time-consuming changes involved the  r e b u i l d  of 

t h e  f r o c t  end t o  withstand.  h ighe r  loads ,  t h e  f r o n t  a x l e  of launcher  

XM-289-1 having f a i l e d  i n  c ros s -coun t ry  t e s t s  because of f ront -end  

over load .  The des ign  engineers  equipped t h e  second pro to type  w i t h  

heavy-duty f r o n t  s p r i n g s  and a  t i e - b a r  s t r u t  t o  s t i f f e n  t h e  f r o n t  a x l e  

housing,  and inc reased  t h e  gear  r a t i o  of the  t r a v e r s i n g  mechanism t o  

lower handwhee 1 loads .  51 Launcher XM-289 -2 ,  i nco rpora t ing  t h e s e  and 

o t h e r  des ign  changes, a r r i v e d  a t  t h e  Aberdeen Proving Ground f o r  road 

t e s t s  i n  May 1953-2 months behind schedule.  
5 2 

(C) Upcn complet ion of t h e  road t e s t s ,  t h e  Aberdeen Proving Ground 

r e tu rned  t h e  second pro to type  t o  Rock I s l a n d  f o r  f u r t h e r  mod i f i ca t ion .  

The Arsenal  eng inee r s  reduced t h e  load on t h e  f r o n t  a x l e  from 18,400 

pounds t o  15,800 pounds by removing t h e  winch and i n s t a l l i n g  l i gh twe igh t  

f r o n t  jacks and a  l igh tweight  t r a v e l  lock .  Launcher XM-289-2 was then  

shipped t o  t h e  White Sands Proving Ground f o r  f u r t h e r  proof t e s t s ,  i n  

August 1953. It demonstrated s a t i s f a c t o r y  performance i n  e a r l y  t e s t s ;  

however, t h e  t e s t  eng inee r s  recommended t h a t  t h e  jacks on t h e  next  pro to-  

type  be modified t o  i n c r e a s e  t h e  angle  of  d e p a r t u r e .  

(5)  t azncher  XM-289-3 a r r i v e d  a t  the  Aberdeen Proving Ground f o r  

l imi t ed  e n g i n e e r i r g  t e s r s  i n  September 1953-5 months behind schedule .  

This  model was equipped w i t h  l i gh twe igh t  f r o n t  jacks and a  hinged r e a r  

I 3u 2d I n d ,  CO, RLA, t o  CofOrd, 10 Apr 53, on L t r ,  OCAFF t o  CofOrd, 
120 Mar 53, sub: Rept on 580-mm SP Rkt Lchr, T l35 .  ORDTU F i l e s .  Mar - 
I A P ~  53,  MRE GSA FRC. 

5 1 (1) Monthly P r ~ g  Rept,  P r o j  TU2-3008, Mar 53. H J  R&D Case F i l e s ,  
%ox 14-8, RHA AYSC. (2)  Johnson and Weston, "Development and Product ion 
of Rocket taunchers  a t  Rock I s l a n d  Arsena l ,  1945 - 1959," 11, 176. 

52(1) Mmthly  Prog Rept. P r o j  TD2-3008, May 53. H J  R&D Case F i l e s ,  
Box lh-8 .  RHA AVSC. <2)  The minztes  of the  Honest John conference ,  he ld  
a t  t he  Pentsgcn lr DecernSer 1952 ( foc rzo te  43 above) ,  s t a t e d  t h a t  t h e  
secpr.d, t h ~ r d .  and f z x t h  p ro t c types  were t o  be d e l i v e r e d  i n  March, 
A p r i i .  a rd  L x e  i95.3, r e s p e c t i v e l y .  



jack;  and t h e  load on t h e  f r o n t  a x l e  was f u r t h e r  reduced from 15,800 

pounds t o  15,575 pounds. It  subsequent ly  took i t s  p l ace  a longs ide  t h e  

second p i l o t  launcher  a t  t h e  proving ground f o r  f u r t h e r  proof t e s t s  i n  

b a l l i s t i c  f i r i n g s .  Launcher XM-289-1 was then  r e t u r n e d  t o  Rock I s l a n d ,  

where i t  was l a t e r  converted t o  a  l i gh twe igh t  model of t h e  s e l f - p r o p e l l e d  

launcher  and r edes igna ted  a s  t h e  XM-289E1. 
53 

(U) By t h e  end of November 1953, t h e  Rock I s l a n d  Arsena l  had com- 

p l e t ed  t h e  des ign  changes neces sa ry  t o  c o r r e c t  a l l  known d e f i c i e n c i e s  

and was i n  t h e  process  of f a b r i c a t i n g  t h e  f o u r t h  and f i n a l  p i l o t  launcher  

accord ing  t o  t h e  up-dated drawings being used i n  t h e  manufacture of t h e  

24 product ion  launchers .  
5  4  The Arsena l  f i n i s h e d  launcher  XM-289-4, i n  

January 1954, and kep t  i t  f o r  use i n  a  f i e l d  s e r v i c e  t r a i n i n g  program. 

This  model was a l s o  used t o  proof t e s t  t h e  l a t e s t  des ign  changes i n c o r -  

porated i n  product ion  launchers .  
5  5  

(U) I n d u s t r i a l  Engineering and Product ion Problems 

(U) Meanwhile, i t  had become appa ren t ,  i n  t h e  l a t e  f a l l  of 1953, 

t h a t  d r a s t i c  measures would be neces sa ry  t o  meet t h e  scheduled d e l i v e r y  

of  50 percent  of t h e  product ion  launchers  and a n c i l l a r y  e q u i p e n t  by t h e  

end o f  1953 as agreed t o  by the  General  S t a f f .  I n  a  l a s t -minu te  e f f o r t  

t o  e x p e d i t e  t h e  d e l i v e r y  of equipment r equ i r ed  f o r  deployment of  a c t i -  

va t ed  b a t t e r i e s ,  t h e  Commanding O f f i c e r  of t h e  Rock I s l a n d  Arsena l  had 

i s sued  i n s t r u c t i o n s  p r o h i b i t i n g  t h e  i n t r o d u c t i o n  of n o n e s s e n t i a l  d e s i g n  

changes and urged t h e  c o n t r a c t o r s  and subcon t r ac to r s  t o  ma in t a in  t h e i r  

schedules  a s  c l o s e l y  a s  poss ib l e .  A s  a n  added measure, i n  December 1953, 

he had appoin ted  M r .  E rnes t  A .  F e l s t e d  a s  h i s  s p e c i a l  a s s i s t a n t  t o  main- 

t a i n  c l o s e r  c o n t r o l  of t h e  program and t o  a s s u r e  prompt a c t i o n  on a l l  

53 (1) Johnson and Weston, "Development and Product i on  of Rocket 
Launchers a t  Rock I s l a n d  Arsena l ,  1945 - 1959 , ' I  11, 177, 179 - 80.  (2) 
For t h e  p a r a l l e l  launcher  development program, s e e  below, pp. 201 - 14. 

5 4 ~ t r l y  Prog Rept,  P ro j  TU2-3008, Sep - Nov 53. H J  R&D Case F i l e s ,  
Box 14-8, RHA AMSC. 

5 5 ~ o h n s o n  and Weston, 9. c i t . ,  11 178. - 
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matters which would a f f e c t  t h e  A r s e n a l ' s  schedule  commitments. 
5  6 

(U) I n  a d d i t i o n  t o  i t s  r e s p o n s i b i l i t y  f o r  e x e r c i s i n g  t e c h n i c a l  

s u p e r v i s i o n  of t he  o v e r a l l  p r o j e c t  (TU2-3008), t h e  Rock I s l a n d  Arsena l  

had been charged w i t h  t h e  a c t u a l  manufacture of c e r t a i n  a n c i l l a r y  

and some s p a r e  p a r t s  f o r  t h e  l aunche r ,  a s  w e l l  a s  t h e  pub- 

l i c a t i o n  of t e c h n i c a l  manuals. The A r s e n a l ' s  manufactur ing p l a n t  pro- 

duced and d e l i v e r e d  t h e s e  i tems on schedule .  But i n  s p i t e  of a l l  t h a t  

could be done, product ion  problems developed i n  o t h e r  phases of  t h e  

program and t h e  d e l i v e r y  schedule  had t o  be r e v i s e d .  The new schedule ,  

e s t a b l i s h e d  nea r  t he  end of December 1953, c a l l e d  f o r  d e l i v e r y  of 50 

percent  of t h e  t o t a l  p roduct ion  q u a n t i t i e s  by 28 February 1954 and t h e  

remaining u n i t s  by t h e  end of May. 
5  8 

(U) C r i t i c a l  p roduct ion  b o t t l e n e c k s  a r o s e  i n  t h e  manufacture of  

t h e  e l e c t r i c  b l a n k e t ,  t he  M.55 t r u c k ,  and t h e  c i r c u i t  t e s t e r ;  however, 

t h e  r e v i s e d  d e l i v e r y  schedule  was e s s e n t i a l l y  met f o r  a l l  t h e s e  i tems 

except  t he  c i r c u i t  t e s t e r  and t h e  e l e c t r i c  b l anke t .  Problems and de l ays  

encountered i n  launcher  product ion  stemmed mainly from t h e  over  - lapped 

( o r  te lescoped)  R&D-production e f f o r t .  A s  noted e a r l i e r  , t h e  launcher  

had been rushed i n t o  product ion  a t  t h e  Treadwell  Cons t ruc t ion  Company, 

i n  A p r i l  1953, t o  meet urgent  requi rements  f o r  equipping t h e  newly a c t i -  

va t ed  Honest John b a t t e r i e s .  A t  t h a t  t i m e ,  t h e  R&D drawings were y e t  

undergoing r e v i s i o n  t o  c o r r e c t  d e f i c i e n c i e s  r evea l ed  i n  t e s t s  of t h e  

f i r s t  R&D pro to type :  The urgency of t h e  p r o j e c t  had l e f t  t h e  indus-  

t r i a l  eng inee r s  no t ime t o  process  t h e s e  drawings a s  was necessary  t o  

i n s u r e  e f f i c i e n t  and economical manufacture.  Consequently,  t h e  c o n t r a c -  

t o r  faced t h e  problem of having t o  i n c o r p o r a t e  many important  des ign  

"Mr. F e l s t e d  cont inued t o  s e r v e  i n  t h i s  c a p a c i t y  u n t i l  4  March 
1954, a t  which time he  r e tu rned  t o  h i s  normal d u t i e s  a s  RdrD p r o j e c t  
engineer  on t h e  XM-289 launcher .  I S i d . ,  11, 255, 257. - 

5 7 ~ a m e l y :  50 Heat ing 6. Tie-Down K i t s  ( i nc lud ing  two spa re s )  ; 44 
Handling Beams ( inc lud ing  12 s p a r e s ) ;  and a  number of Assembly and 
Storage  Racks. I b i d . ,  11, 254. 



changes a r i s i n g  from a d d i t i o n a l  t e s t i n g  and from t h e  lack  of adeqca te  

i n d u s t r i a l  drawings. 
5  9  

(U) The flow of des ign  changes cont inued throughout  product ion  c f  

t h e  f i r s t  24 launchers .  The i n i t i a l  u n i t s  had s c a r c e l y  reached t h e  

f i e l d  when the  Rock I s l a n d  Arsena l  r e l e a s e d  t h e  drawings f o r  a d d i t i o n a l  

des ign  r e f inemen t s .  Very e a r l y  i n  1954, f o r  example, t h e  i n d u s t r i a l  

eng inee r s  i n s t a l l e d  a  shock-mounted t r a v e l  lock on t h e  XM-289-4 p ro to -  

type  and took s t e p s  t o  add t h i s  f e a t u r e  t o  t h e  t h r e e  launchers  a l r e a d y  
60 

i n  t h e  f i e l d  and t o  t hose  y e t  i n  product ion .  With t h e  s t eady  s t r eam 

of engineer ing  change o r d e r s  and t h e  r e s u l t i n g  d u p l i c a t i o n  of e f f o r t  i n  

such a r e a s  a s  eng inee r ing ,  t o o l i n g ,  and documentation, s p i r a l i n g  hard-  

ware c o s t s  were inevi tab le-and  i t  soon became ev iden t  t h a t  such c o s t  

i n c r e a s e s  would be s u b s t a n t i a l .  

(U) The p rov i s ions  of t h e  c o n t r a c t  au tho r i zed  t h e  Treadwell  

Cons t ruc t ion  Company t o  charge t h e  Government both f o r  t h e  t e c h n i c a l  

review of drawing r e v i s i o n s  du r ing  product ion  and f o r  t h e  a c t u a l  c o s t  o f  

apply ing  t h e  mod i f i ca t ions  t o  t h e  launchers  i n  product ion  o r  i n  t h e  f i e l d .  

Upon r e c e i p t  of r e v i s e d  drawings, t h e  c o n t r a c t o r  proceeded w i t h  t h e  manu- 

f a c t u r e  of new components f o r  each  launcher ,  bu t  he ld  them u n t i l  t h e  

f i n a l  product ion  u n i t  had been completed. The t a s k  of r e t r o f i t t i n g  t h e  

launchers  a l r e a d y  i n  t h e  f i e l d  was then  accomplished i n  one o p e r a t i o n ,  

malnly through the  i s suance  of Mod i f i ca t ion  Work Orders .  This  technique  

helped save  time and money. However, a s  a  r e s u l t  o f  t h e  numerous 

Engineering Change Orders  t h a t  had t o  be i s sued  on the  launcher  du r ing  

product ion ,  t h e  f i c a l  p r i c e  paid t o  t h e  c o n t r a c t o r  f o r  each launcher  

amounted t o  $114,252. Added t o  t h i s  c o s t  was $14,000 f o r  Government- 

fu rn i shed  equipment, c o n s i s t i n g  of t h e  M139C t r u c k .  6  1 

61(1) i b i d . ,  11, 255, 258. (2) According t o  t h e  Honest John Blue 
Sook (pages 130 a rd  155) ,  t h e  t o t a l  funds spen t  f o r  t h e  24 launchers  
under Concract DA-11-070-ORD-8841 amounted t o  $2,741,567.55;  whereas 
t h e  above s t a t e d  f i n a l  u n i t  p r i c e  of $114,252 i n d i c a t e s  a  t o t a l  c o s t  of 
$2,7&2,048. 



(U) As originally scheduled, the first production launcher was to 

have been delivered in October 1953, followed by 11 others by the end 

of that year to meet the minimum deployment requirements for activated 

batteries. However, the difficulty experienced in obtaining acceptable 

castings for the leveling jacks, coupled with other production problems 

resulting from the aforementioned conditions, forced a delay in delivery 

of the first launcher until early December 1953. At the end of that 

month, the second and third launchers had been accepted, and the sched- 

ule had been revised to provide for delivery of the next 9 units by 28 

February and the remaining 12 by 31 May 1954. 

LJ 
@ In a visible response to the measures taken to speed up produc- 

tion, the Treadwell Construction Company completed four launchers in 

January, six in February, six in March, and the final five in April 

1954-several weeks ahead of the revised schedule. The contractor 

shipped the final launcher directly to the Rock Island Arsenal, where 

it was disassembled for personnel training purposes. 62 This launcher 

underwent cold tests at the Detroit Arsenal, in mid-1954, and was then 

shipped to the 6th Field Artillery Battalion, Fort Bragg, North Carolina, 

on 2 September 1954. The Treadwell Construction Company shipped the 

remaining 23 launchers directly to the various Honest John Field 

Artillery Battalions (FAB), as follows: 
63 

No. of 
Using Units LC hr s Using Units 

Fort Sill, Okla. (12) Fort Bragg, N. C. 
1s t FAB. ............. 3 3rd FAB ............... 
5th FAB. ............. 3 6th FAB ............... 
7th FAB. ............. 3 85th FAB.. ............ 
84th FAB... .......... 3 

Fort Bliss, Tex. 
550th FAB ............. 

No. of 
LC hr s 

(8) 
3 
2 
3 

(U) As explained earlier, most of the retrofit work on launchers in 

the field was held in abeyance until all the production units had been - 

62~ohnson and Weston, OJ. . , 11, 255 - 58. 
6 3 ~ ~  Blue Book, p. 130. 



finished. In addition to the modified parts already manufactured and 

ready for installation, the Rock Island Arsenal, in the summer of 1954, 

released the drawings of more than a dozen other design refinements for 

retrofit to launchers in the field. Aside from making design changes 

to correct deficiencies, the Arsenal devoted considerable effort to the 

reduction of manufacturing costs by simplifying component design and 

specifying less expensive materials and production processes. 
6 4 

(U) In December 1955, the Ordnance Corps classified the XM-289 

launcher and ancillary equipment as standard items. 65 With the final 

design of the M-289 launcher thus established, the Rock Island Arsenal 

shifted its attention, in 1956, to the task of developing the advanced 

XM-386 launcher for the Improved Honest John Weapon System. 66 The total 

R&D funds spent on the standard launcher system under Ordnance Project 

TU2-3008 amounted to $l,lO5,5OO, all but $60,000 of which was expended 

in the 5-year period from 1952 through 1956. In addition, the Arsenal 

received $8,800 in R5D funds during FY 1956 for support of the Honest 

John Arctic Test Program under Project TC2-1029. 6 7 

(u) The Rock Island Arsenal completed product engineering work on 
the standard M-289 launcher system in 1956; but engineering in support 

of follow-on production continued through the last procurement order in 

1957. The Ecgineering Division received $146,104 for this final phase 

in March 19 56. 68 

64 
Johnson and Weston, a. G., 11, 178, 207. 

6 5 0 ~ ~  36012, 1 Dee 55; OCM 360@, 15 Dec 55. RSIC. 
66 
Johnson and Weston, 9. G., 11, 181. 

67~bid., I, £01 p. 18. (Chart 1, "Research and Development Funds 
Authorized for Rocket Launcher Projects . . .  FY 1952-FY 1959," shows 
the following allotments, by fiscal year, under Project TU2-3008: 
1952 - $160,000; 1953 - $149,100; 1954 - $b28,400; 1955 - $108,000; 
1956 - $200,000, 1958 - $60,000.) 

68 Johmon acd Wenton, 9. G., TI, 208. 



(U) Fol low-On Product ion 

(U) XM-289 Launchers for the Marine Corps 

(U) The first follow-on production order, issued to the Rock Island 

Arsenal in Ockober 1954, consisted of six XM-289 launchers with support- 

ing equipment and spare parts for the Marine Corps. Included in the 

order were 12 XM-329 trailers; 27 XM1 electric blankets; 9 XM17 circuit 

testers; 6 XM6 warhead slings; 9 XM46 heating & tie-down kits; 6 XM4 

rocket handling beams; 11 tool sets; and two sets of equipment peculiar 

to an Ordnance Rocket Support Unit. 

(U) The Arsenal contracted production of the trailer and associated 

equipment to the Winter-Weiss Company (the on-trailer generators sup- 

plied by D. W. Onan & Sons, Inc.); and let a contract to the Douglas 

Aircraft Company for production of the circuit testers, The approximate 

unit price for the trailer was $2,100; the generator, $540; and the 

circuit tester, $1,000. 

(U) The Frankford Arsenal furnished the fire control equipment, 

while the Ordnance Tank-Automotive Command supplied the M139C trucks for 

mounting the launcher, and the M55 trucks for the heating and tie-down 

kits. These two trucks cost about $15,000 each. 

(U) In view of the low manufacturing workload at the Watertown 

Arsenal, the Rock Island Arsenal gave that installation a production 

order for the launching beam, traversing beam, and elevating A-frame. 

The manufacturing plant at Rock Island constructed the traversing plat- 

form and top carriage; installed the electrical equipment; and performed 

the final assembly of the launcher. It also constructed the handling 

beams, slings, and the heating and tie-down kits, and assembled the 

latter items on the trucks. 69 

(U) Since the XM1 electric blanket had been found unsatisfactory 

for field use, the Rock Island Arsenal deferred procurement of this 

item, pending availability of the improved XM2 blanket then under 

69~~hnson and Weston, x. &. , 11, 258 - 59. 



development. I n  A p r i l  1955, w i t h  development of t he  l a t t e r  e s s e n t i a l l y  

completed, t he  Arsena l  provided t h e  New York Ordnance D i s t r i c t  $70,000 

f o r  t h e  procurement of 34  XM2 b l a n k e t s ,  and an  a d d i t i o n a l  $99,570 f o r  a  

l a r g e  number of b l anke t  s e c t i o n s  (each b lanket  had 12 s e c t i o n s ) .  The 

General  E l e c t r i c  Company produced t h i s  equipment under a  supplemental  

agreement t o  i t s  b a s i c  R&D c o n t r a c t .  
7  0  

(U) The o r i g i n a l  schedule c a l l e d  f o r  complet ion of a l l  l aunchers  

by 3 1  J u l y  1955; however, because of i n s u f f i c i e n t  t ime t o  procure sup- 

po r t ing  equipment,  t he  schedule  was r e v i s e d ,  i n  mid-1955, t o  provide f o r  

f i n a l  d e l i v e r i e s  i n  October of t h a t  y e a r .  The Marine Corps rece ived  t h e  

f i r s t  l auncher ,  wi thout  any a n c i l l a r y  equipment,  i n  June 1955; t h e  

second launcher  and a l l  12 of t h e  t r a i l e r s  followed i n  August.  By 3 1  

October ,  a l l  of t h e  launcher  and suppor t ing  i tems had been d e l i v e r e d ,  

except  f o r  t h e  e l e c t r i c  b l a n k e t s ,  ncne of which had been completed. The 

Rock I s l a n d  Arsena l  completed the  f i v e  launchers  and a n c i l l a r y  equipment, 

i n  t h e  l a t t e r  h a l f  o f  1955, a t  a  c o s t  of $660,000. The u n i t  c o s t  o f  

each  launcher ,  complete w i t h  the  M139C t r u c k ,  was $117,275. The aggre-  

g a t e  c o s t  of t h e  e n t i r e  launcher  o r d e r  was about  one m i l l i o n  d o l l a r s .  

(U) The General  E l e c t r i c  Company was unable t o  complete t h e  27 XM2 

b l a n k e t s  on t ime ,  p a r t l y  because of t h e  d e f e r r e d  procurement a c t i o n ,  bu t  

mainly because of  d i f f i c u l t i e s  experienced i n  s t i t c h i n g  the  q u i l t e d  

m a t e r i a l  wi thout  damaging t h e  e l e c t r i c  w i r e s .  The Marine Corps r ece ived  

t h e  f i r s t  t h r e e  product ion  b l anke t s  i n  January 1956; t h e  o t h e r  24 u n i t s  

followed i n  t he  next  few weeks. 
71  

(U) F i n a l  Production-Standard M-289 Launcher System 

(U) The Rock I s l a n d  Arsena l  rece ived  the  f i r s t  p a r t  of t h e  f i n a l  

product ion  o rde r  f o r  XM-289 launchers  i n  l a t e  November 1955. A few 

weeks l a t e r ,  t h e  s e l f - p r o p e l l e d  launcher  and most of  i t s  suppor t ing  

7 0 (1) I b i d . ,  11, 259 - 60.  (2) For d e t a i l s  on development of t h e  
e l e c t r i c  b lanket  and o t b e r  i tems of a n c i l l a r y  equipment, s e e  below, pp. 
173 - 200. 

7 1 ;ohnson acd Weston, 9. &., 11, 260 - 61. 



equipment-apparently all except the XM6 warhead handling sling-were 

type-classified as standard and redesignated accordingly. Included in 

the initial order were 44 M-289 launchers, 84 M46 heating and tie-down 

kits, 43 M31 rocket handling slings, 56 XM6 warhead handling slings, an 

assortment of tool sets, and a number of generator assemblies and 

housings. The Rock Island Arsenal manufactured all of this equipment, 

except for four major launcher components (beam assembly, traversing 

platform and beam, and elevating A-frame), which the Watertown Arsenal 

produced at an estimated cost of $1,188,604. The Ordnance Tank- 

Automotive Command supplied 116 M-329A1 trailers, as well as the M139C 

and M55 trucks for the launchers and heating and tie-down kits. 

(U) An amendment to the production order, issued in February 1956, 

raised the number of launchers by nine, with production assigned to the 

Watertown Arsenal. Another change, in April 1956, further increased the 

order to include six launching systems for the Marine Corps, these also 

being assigned to the Watertown Arsenal. A final amendment, issued in 

June 1956, added 10 more launchers, to be manufactured by the Rock Island * 

Arsenal, plus an undisclosed quantity to be produced by the Watertown 

Arsenal. Hence, the number of launchers on order at the Rock Island 

Arsenal totaled 54; with the Watertown Arsenal having orders for 15 - 
plus. During the same period, the production order was also expanded to 

include certain additional supporting equipment: namely, 53 sets of 

first echelon spare parts, tools, and equipment, and 57 additional heat- 

ing and tie-down kits, increasing the total order for this item from 84 

to 141. 

(U) The General Electric Company found itself out of the blanket 

production business, in mid-1956, when the Security Parachute Company 

submitted a lower competitive bid. The Ordnance Weapons Command awarded 

the latter company a contract for production of 239 M2 electric blankets, 
7 2 in June 1956. 



(U) The original schedule called for delivery of the initial order 

of 44 launchers by the end of November 1957, but several unforeseen 

problems prevented the Rock Island Arsenal from meeting this commitment. 

To obviate possible delays in procurement of materials, a list of esti- 

mated requirements had been developed and advance quotations obtained 

from suppliers well before receipt of the expenditure order. Neverthe- 

less, some delays ensued because, in many cases, specified materials 

had to be readvertised for the second and third time to attract bidders. 

To alleviate this problem, the Arsenal's Engineering Division finally 

authorized some material substitutions. Yet another delay resulted 

from a late decision (March 1956) to incorporate in the launcher a new 

rear leveling jack, which was more difficult to fabricate because of 

the requirement for heat-treated and chrome-plated components. 

(U) Despite these and other minor delays, the Arsenal managed to 

complete 32 of the 44 launchers by July 1957, and delivered the remain- 

ing 12 early in 1958. It delivered the other 10 launchers in the spring 

and summer of 1958, thus completing its share of the final production 

order. The unit cost of the 54 launchers was $77,116 without equipment: 

and $86,669 including all spare parts, equipment, and tooling. Total 

cost for the 54 launchers, spare parts, equipment, and tooling was as 

follows: 

Item - Quantity 

M-289 Launcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 4 
1st Echelon Spare Parts, Tools & Equipment ... 7 9 
Sling Assembly ............................... 70 
Sling Assembly ............................... 7 2 
Handling Beam ................................ 69 
Heating and Tie-Down Kit ..................... 141 
Tool Set for Rocket Battery .................. 31 
Tool Set for Rocket Mechanic. ................ 31 
Tool Set (Special) for Rocket Assembly 

.................................. & Loading 31 
1st Echelon Equipment for M2 Blanket.. ....... 339 
1st Echelon Equipment for Housing & 
Generator Assembly (F8L12460) . . . . . . . . . . . . . .  116 

1st Echelon Equipment for Honsing & 
Generator Assembiy (F8407329) . . . . . . . . . . . . . .  141 

TOTAL COST: 

Total Cost 



The manufacturing and too l ing  c o s t s  were d iv ided a s  follows: d i r e c t  

l abor ,  $1,114,640.67; overhead, $1,837,287,98; m a t e r i a l s ,  $1,713,632.82; 

miscel laneous,  $14,565.46. The d i r e c t  labor hours charged t o  t h i s  order  

t o t a l e d  442,346. 73 The foregoing order  concluded production of the  M-289 

launcher,  which by t h i s  d a t e  had given way t o  t h e  improved M-386 system, 

t h e  f i r s t  production prototype of the  l a t t e r  having been completed i n  the  

f a l l  of 1957. 7 4 

73 (1) Johnson and Weston, "Development and Production of Rocket 
Launchers a t  Rock I s l and  Arsenal ,  1945 - 1959," 11, 262 - 65. (2)  Cost 
information on equipment produced by the  Watertown Arsenal  i s  not  
a v a i l a b l e  . 

74~ohnson and Weston, 9. - c i t . ,  11, 264. 



CHAPTER V I I  

u 
oi$ DEVELOPMENT OF GROUND SUPPORT EQUIPMENT (U) 

, (U) The design and development of paraphernal ia  necessary f o r  

haul ing ,  handling,  and s e r v i c i n g  the  major system components began i n  

the  1951 - 52 pe r iod .  Some items of p i l o t  equipment a r r i v e d  a t  the  White 

Sands Proving Ground i n  time f o r  the  engineer ing-user  t e s t s  t h a t  s t a r t e d  

i n  January 1953; o t h e r  proto types  followed l a t e r  i n  the  year .  The Chief 

of Ordnance au thor ized  the  Rock I s l a n d  Arsenal  t o  proceed wi th  procure- 

ment a c t i o n s  on most of the  equipment i n  l a t e  J u l y  1953, fol lowing a 

cursory engineering-user  eva lua t ion .  
1 

(U) By October 1953, t a c t i c a l  proto types  of a l l  a n c i l l a r y  equipment 

had been assembled a t  the  proving ground f o r  opera t iona l  s u i t a b i l i t y  

t e s t s  by the  j o i n t  Ordnance-Army F i e l d  Forces team.2 I n  l e s s  than 2  

months, the  Ordnance Corps completed i n d u s t r i a l  procurement a c t i o n s  on 

a l l  a n c i l l a r y  equipment, the  t a c t i c a l  s u i t a b i l i t y  of ind iv idua l  items 

aga in  being based on e a r l y  t e s t  r e s u l t s  t o  expedi te  d e l i v e r y  of pro- 

duction u n i t s .  Yet, with two exceptions,  the  modif ica t ions  recommended 

f o r  i n i t i a l  production models-after they had undergone vigorous f i e l d  

t e s t s  i n  e a r l y  1954-were remarkably few i n  number and, f o r  the  most 

p a r t ,  r e l a t i v e l y  minor i n  na tu re .  3  

(U) Key items of a n c i l l a r y  equipment were developed by Government 

agencies and con t rac to r s .  These i d e n t i f i e d  by developing agencies ,  were 

'(1) L t r ,  00 471.9/1043, CofOrd t o  CG,  WSPG, 26 May 53, sub: 
Anc i l l a ry  Hdlg & Lchg Equip f o r  HJ. (2 )  Memo, Pvt  Roger C .  Guarino, 
I n £  & Arty Rkt Sec, P r o j  B r ,  RDD, OML, RSA, t o  D i r ,  OML, 24 J u l  53, 
Sub: Conf a t  R I A ,  16 J u l  53, on HJ Anci l l a ry  Equip - Trip  Rept. (3)  
L t r ,  CofOrd t o  CO, RIA, 27 J u l  53, sub: HJ Lchr, Proc Prog C103-53. 
A l l  i n  H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. 

' ~ t r l ~  Pro$ Rept, P r o j  TU2-3008, Sep - Nov 53. H.3 R&D Case F i l e s ,  
Box 14-8, RHA AMSC. 

3Mary T. Cagle, "Design, Development and Production of Rockets and 
Rocket Launchers, 1946 - 1954,'' (2 v o l s .  and supplement, RSA, 1 July  
l954),  11, 228 - 29. 



a s  fo l lows:  

T r a i l e r ,  762-mm. Rocket,  XM-329 - Rock I s l a n d  Arsena l  
S l i n g ,  Head Handling, XM6 - Douglas A i r c r a f t  Company 
Beam, Handling, XM4 - Rock I s l a n d  Arsena l  
S l i n g ,  Handling, M31 - Douglas A i r c r a f t  Company 
T e s t e r ,  C i r c u i t ,  XM17 - Douglas A i r c r a f t  Company 
Thermometer, S e l f - I n d i c a t i n g ,  XM2 - Redstone & Rock I s l a n d  Arsena l s  
Heat ing & Tie-Down K i t ,  XM46 - Rock I s l a n d  Arsena l  
Rack, Assembly & Sto rage ,  XM8E1 - Rock I s l a n d  Arsena l  
C r a t e ,  T a c t i c a l  Shipping - Douglas A i r c r a f t  Company 
Blanket ,  E l e c t r i c ,  XM1 - Rock I s l a n d  Arsena l ;  General  E l e c t r i c  Co. 
Wind Measuring S e t ,  ANIMMQ-1 - Signa l  Corps Engineer ing  Labora to r i e s  

(U) Rocket Transpor t  T r a i l e r ,  XM-329 

(U) As s t a t e d  e a r l i e r ,  t he  Army F i e l d  Forces  o r i g i n a l l y  s p e c i f i e d  

a  requirement  f o r  a n  a u x i l i a r y  rocke t  t r a n s p o r t  t r a i l e r  capable  of 

c a r r y i n g  two r o c k e t s ,  bu t  l a t e r  agreed  t o  a c c e p t  one c a r r y i n g  a  s i n g l e  

r o c k e t ,  t o g e t h e r  w i th  t h e  necessary  t r a n s f e r  equipment. The amended 

s p e c i f i c a t i o n s  f u r t h e r  s t a t e d  t h a t  t h e  t r a n s p o r t  t r a i l e r  could be towed 

by t h e  s e l f - p r o p e l l e d  launcher ,  o r  i t  could have i t s  own prime mover. 4  

This  p o r t i o n  of t h e  des ign  and development s t u d i e s  conducted by t h e  Rock 

I s l a n d  Arsena l  e v e n t u a l l y  r e s u l t e d  i n  t h e  XM-329 pole- type  t r a i l e r .  The 

Winter-Weiss Company f a b r i c a t e d  t h e  p i l o t  t r a i l e r  and provided 50 cop ie s  

of "Notes on Development Type M a t e r i e l , "  a t  a  t o t a l  c o n t r a c t  c o s t  of 

$4,892.27,  
5  

(U) Although t h e  Army F i e l d  Forces  had i n d i c a t e d  t h e i r  p re fe rence  

f o r  t he  po le - type  t r a i l e r  over  t h e  MI18 s e m i t r a i l e r ,  t h e r e  appeared t o  

be cons ide rab le  misg iv ings  among Ordnance s p e c i a l i s t s  a s  t o  i t s  u s e f u l -  

n e s s .  The l a t t e r  op in ion  came t o  t h e  f o r e  du r ing  a  conference i n  t h e  

O f f i c e ,  Chief of Ordnance, on 8  A p r i l  1953, s h o r t l y  a f t e r  t he  Rock 

I s l a n d  Arsena l  had completed p re l imina ry  t e s t s  of t h e  p i l o t  model. With 

s p e c i f i c  r e f e r e n c e  t o  t h e  r e s u l t s  of t h e s e  t r a i l e r  t e s t s ,  L t .  Col. W .  C .  

Ohl,  t hen  t h e  Honest John P r o j e c t  O f f i c e r ,  OCO, expla ined:  

4  
See above,  pp. pL5 - 51. 

5 ~ t r ,  C O Y  R;A, t o  C G ,  RSA, 11 Mar 53, sub: H J  Handling Equip. HJ 
R&D Case F i l e s ,  Box 14-8, RHA AMSC. 



 railer, 762-mm. Rocket, XM.329, Serial No. 2, Modifications (RIA, 20 Sep 54) 



. . . When t h e  boys put  t h e  rocke t  on i t  . . . and wheeled i t  around,  
they  found t h a t  they had excess ive  d e f l e c t i o n  which i s  what we have been 
a f r a i d  of a l l  a l o n g  on t h i s  long pole- type  t r a i l e r .  Trying t o  convince 
F i e l d  Forces  i s  v i r t u a l l y  a n  i m p o s s i b i l i t y  u n t i l  one i s  i n  a  p o s i t i o n  t o  
a c t u a l l y  show them. What happened was t h a t  t h e  d e f l e c t i o n ,  both i n  t h e  
v e r t i c a l  and t h e  h o r i z o n t a l  p lane ,  was such t h a t  we tended t o  t w i s t  t h e  
warhead o f f ,  which i s  a  s i t u a t i o n  we c a n ' t  condone. Rock I s l a n d  i s  having 
i t  s t r eng then  d  before  sh ipping  i t  t o  White Sands Proving Ground t o  s e e  
how i t  works. % 

(U) Toward t h e  middle of 1953, t h e  t e s t  engineers  a t  t he  proving 

ground conducted l i m i t e d  engineer ing-user  t e s t s  on both t h e  XM-329 pole-  

type  t r a i l e r  and  t h e  M118 cargo  t r a i l e r ,  a long  w i t h  o t h e r  i tems of 

a n c i l l a r y  equipment. A s  a  r e s u l t  of  t h i s  comparative e v a l u a t i o n ,  t he  

t e s t  o f f i c e r  of t h e  Army F i e l d  Forces i n d i c a t e d  t h a t  t h e  XM-329 t r a i l e r  

was t h e  most d e s i r a b l e  and,  wi th  c e r t a i n  mod i f i ca t ions ,  would s a t i s -  

f a c t o r i l y  meet t h e  e s t a b l i s h e d  o p e r a t i o n a l  requirements .  He a l s o  

s e l e c t e d  t h e  M55, 5- ton,  cargo t ruck  f o r  t h e  dua l  func t ion  of s e r v i n g  

a s  t h e  prime mover f o r  t h e  pole  t r a i l e r  and t r a n s p o r t i n g  t h e  rocket  

components. 7  

(U) By October 1953, t h e  Rock I s l a n d  Arsenal  had completed t h e  

recommended des ign  mod i f i ca t ions  t o  t h e  pro to type  t r a i l e r  and shipped 

the  u n i t  back t o  the  proving ground f o r  o p e r a t i o n a l  s u i t a b i l i t y  t e s t s ,  8  

On the  b a s i s  of e a r l y  t e s t  r e s u l t s ,  t h e  Ordnance Corps, on 30 October 

1953, s igned a c o n t r a c t  wi th  the  Winter-Weiss Company f o r  product ion  of 

64 XM-329 t r a i l e r s  a t  a  u n i t  c o s t  of $4,169. The product ion  schedule,  

6 ~ i n  of Conf on H J  Rkt,  OCO, 8  Apr 53. ORDTU F i l e ,  Mar - Apr 53, 
MRB GSA FRC. 

7  (1 )  L t r ,  Hq, AFT Bd 1, F o r t  Bragg, N .  C . ,  t o  OCAFF, (undated)  sub: 
Informatory Test  of Assoc Equip f o r  HJ (Third P a r t i a l  Rept of P r o j  No. 
FA 2552), a t c h  as I n c l  1 t o  L t r ,  CG, WSPG, t o  CofOrd, 10 Jun 53, sub: 
Tes t ing  of  A n c i l l a r y  Equip f o r  HJ. ORDTU F i l e ,  May - Jun  53, MRB GSA 
FRC. (2)  DF, CofOrd t o  ACofS, G-4, 22 Jun 53, sub: A n c i l l a r y  Equip f o r  
HJ P r o j .  HJ R 6 9  C a s e F i l e s ,  Box 14-8, RHAAMSC. 

8 ~ t r l y  Prog Rept ,  P r o j  TU2-3008, Sep - Nov 53; Monthly Prog Rept,  
Dec 53. Both i n  HJ R&D Case F i l e s ,  Box 14-8, RHAAMSC. 

 he t o t a l  va lue  of t h i s  f i x e d - p r i c e  c o n t r a c t  (DA-11-070-OD-9414) 
was $266,802. HJ Blue Book, p .  155. 



e s t a b l i s h e d  i n  December 1953, c a l l e d  f o r  d e l i v e r y  of t h e  f i r s t  32 t r a i l e r s  

by February 1954 and t h e  remaining 32 u n i t s  by A p r i l  1954. 10 

(U) Meanwhile, t h e  eng inee r ing -use r  ope ra t iona  1 s u i t a b i l i t y  tests 

of t he  XM-329 t r a i l e r  had p inpo in t ed  a t  l e a s t  seven minor d e f i c i e n c i e s  

which would have t o  be c o r r e c t e d  i n  t h e  f i n a l  des ign .  l1 The Rock I s l a n d  

Arsenal  handled t h e s e  des ign  changes i n  much t h e  same manner a s  t hose  

r e l a t i n g  t o  t he  s e l f - p r o p e l l e d  launcher ;  t he  des ign  f i x e s ,  a s  a  gene ra l  

r u l e ,  be ing  proved i n  f i e l d  t e s t s  and then  r e l e a s e d  t o  t h e  product ion  

c o n t r a c t o r  i n  eng inee r ing  change o r d e r s .  Desp i t e  t h e  problems r e s u l t i n g  

from the  overlapped development-production e f f o r t ,  t h e  Winter-Weiss 

Company completed t h e  product ion  o r d e r  ahead of schedule .  It d e l i v e r e d  t h e  

f i r s t  p roduct ion  model t o  Rock I s l a n d  f o r  q u a l i f i c a t i o n  t e s t s  on 29 

January 1954, and shipped t h e  remaining 63 t r a i l e r s  d i r e c t l y  t o  t h e  us ing  

u n i t s  i n  February and March 1954. 
12 

(U) I n  November 1955, t h e  Ordnance Tank-Automotive Command o f f i c i a l l y  

assumed a l l  i n d u s t r i a l  r e s p o n s i b i l i t i e s  f o r  t h e  XM-329 t r a i l e r .  l3 A few 

weeks l a t e r ,  t h e  Ordnance Corps t y p e - c l a s s i f i e d  t h e  XM-329 t r a i l e r  a s  a  

s t anda rd  i tem.  
14 

(U)  S e r v i c i n g  and Handling Equipment 

(U) Handling Gear 

(U) I n  a d d i t i o n  t o  t he  above-mentioned hand l ing  dev ices ,15  t h e  Rock 

I s l a n d  Arsena l  b u i l t  a  p ro to type  of  a n  a l t e r n a t e  warhead handl ing  b r a c k e t ,  

and t h e  Douglas A i r c r a f t  Company fu rn i shed  a n  a l t e r n a t e  rocke t  hand l ing  

l 0 ~ o n t h l y  Prog Rept,  P r o j  TU2-3008, Dec 53. HJ R&D Case F i l e s ,  
BOX 14-8, RHA AMSC. 

"WSPG Tech Rept No. 18, J an  54, sub: Engineer-User Tes t  of Honest 
John A n c i l l a r y  Equipment, pp. 60-61. RSIC. 

12HJ Blue Book, p .  139. 

1 3 ~ o h n s o n  and Weston, "Development and Product ion  of Rocket Launchers 
a t  Rock I s l a n d  Arsena l ,  1945 - 1959," 11, 208. 

1 4 0 c ~  36012, 1 Dec 55; OCM 36040, 15 Dec 55. RSIC. 

15see above, p .  174. 



beam. These models were dropped, however, a f t e r  comparative e v a l u a t i o n  

t e s t s  i n  mid-1953. 
16 

(U) A f t e r  combined t e s t s  of t h e  Honest John rocke t  and a n c i l l a r y  

equipment i n  January 1954, t h e  Army F i e l d  Forces i n d i c a t e d  a p re fe rence  

f o r  t h e  XM4 hand l ing  beam over  t he  M31 s l i n g ,  because of d i f f i c u l t i e s  

encountered w i t h  t h e  l a t t e r  i n  handl ing  t h e  rocke t  w i t h  t h e  e l e c t r i c  

b lanket  i n  p l a c e .  The t e s t s  showed, however, t h a t  t h e  r o c k e t ,  w i thou t  

t h e  b l a n k e t ,  could be more e a s i l y  handled w i t h  t h e  M31 s l i n g  than  wi th  

the  XM4 beam. l7 Since  t h e  e l e c t r i c  b l anke t  would be needed on t h e  rocke t  

only a smal l  percent  of t h e  t ime,  t h e  Ch ie f ,  Army F i e l d  Forces ,  l a t e r  

recommended t h a t  t h e  M31 s l i n g  be procured a s  a l i n e  i tem on the  same 

b a s i s  a s  t h e  XM4 beam and i n  a d d i t i o n  t h e r e t o .  l8 The Rock I s l a n d  Arsena 1 

manufactured t h e  i n i t i a l  o rde r  of 44 XM4 hand l ing  beams ( i n c l u d i n g  12 

spa re s )  and l e t  p roduct ion  c o n t r a c t s  f o r  32 XM6 head hand l ing  s l i n g s  and 

35 M31 handl ing  s l i n g s .  
19 

(U) C i r c u i t  T e s t e r  

(U) I n  t h e  summer of 1953, t h e  Redstone Arsena l  r e l e a s e d  t h e  approved 

Ordnance drawings of t h e  c i r c u i t  ( squ ib )  t e s t e r ,  a s  designed by t h e  

Douglas A i r c r a f t  Company, f o r  procurement by t h e  Rock I s l a n d  Arsena l .  20 

Late  i n  December 1953, t h e  Arsenal  n e g o t i a t e d  a c o n t r a c t  w i th  t h e  Douglas 

A i r c r a f t  Company f o r  product ion  of 50 t e s t e r s ,  i nc lud ing  10 s p a r e s .  The 

c o n t r a c t o r  was unable t o  d e l i v e r  one-half  of t h e  product ion  u n i t s  by t h e  

16cagle ,  "Design, Development and Product ion  of Rockets and Rocket 
Launchers,  1946 - 1954," 11, 227 - 28. 

17Wp6 Tech Rept No. 18,  J a n  54, sub: Engineer-User Tes t  of HJ 
A n c i l l a r y  Equip. RSIC . 

18(1) L t r ,  CG,  RSA, t o  CofOrd, 2 Mar 54, sub:  HJ Rkt Ho i s t ing  Cable 
S l i n g .  (2)  L t r ,  OCAFF t o  ACofS, 6 - 3 ,  24 Mar 54, sub:  S l i n g  Hdlg f o r  HJ. 
Both i n  ORDTU F i l e ,  Mar 54 - May 54, MRB GSA FRC. 

19 (1)  Johnson and Weston, - op.  c i t e ,  11, 254. ( 2 )  H J  Blue Book, p ,135. 

20(1)  L t r ,  CofOrd t o  C O ,  R I A .  27 J u l  53, sub: HJ Lchr,  Proc  Prog 
C103-53. HJ R&D Case F i l e s ,  Box 14-8, RHA AMSC. (2 )  Cagle,  "Design, 
Development and Product ion  of Rockets and Rocket Launchers,  1946 - 
1954," 11, 228, 



r e v i s e d  t a r g e t  d a t e  of 28 February 1954, p a r t l y  because of t h e  de lay  i n  

complet ion of Ordnance drawings,  bu t  mainly because of t h e  need f o r  

s p e c i a l ,  h i g h l y  a c c u r a t e  components which were no t  commercially a v a i l a b l e .  

By promptly c o n t a c t i n g  t h e  i n d i v i d u a l  s u p p l i e r s ,  through t h e  Douglas A i r -  

c r a f t  Company, t h e  Rock 

f o r  t h e s e  i tems from 90 

been d e l i v e r e d  by e a r l y  

I s l a n d  Arsena l  managed t o  reduce t h e  lead  t ime 

t o  30 days ,  and a l l  of t h e  product ion  u n i t s  had 

June 1954. 
2 1 

(U) JATO Thermometer 

(U) I n i t i a l  work on t h e  development of a JATO thermometer t o  measure 

t h e  p r o p e l l a n t  tempera ture  began a t  t h e  Redstone Arsenal  i n  August 1953. 

Two months l a t e r ,  t h e  Rock I s l a n d  Arsena l  assumed r e s p o n s i b i l i t y  f o r  

f u r t h e r  development and procurement of t h i s  i t em,  but  Redstone cont inued  

work on t h e  phases i n  which i t  was a l r e a d y  engaged. The Redstone Arsenal  

r e l e a s e d  t h e  f i n a l  Ordnance drawings f o r  procurement a c t i o n  i n  l a t e  

October 1953, fo l lowing  t e s t s  wi th  t h e  e l e c t r i c  b l anke t  a t  t h e  Aberdeen 

Proving Ground. The Rock I s l a n d  Arsena l  l a t e r  purchased 225 of t h e  XM2 

thermometers f o r  i s s u e  t o  f i e l d  u n i t s  and depot s t o c k .  2 2 

(U) Tie-Down K i t s ;  Trucks; Racks; Conta iners  

(U) The Douglas A i r c r a f t  Company completed the  f i n a l  des ign  of t h e  

t a c t i c a l  sh ipp ing  c r a t e s  i n  t h e  l a t e  surmner of 1953, and made ar range-  

ments t o  mount t h e s e  c r a t e s  on t h e  M55 cargo t r u c k  ( an  M54 w i t h  extended 

wheel b a s e ) .  The Rock I s l a n d  Arsena l ,  under g r e a t  s t r e s s  of t ime due t o  

l a s t -minu te  dimension changes, developed t h e  XM46 Heat ing and Tie-Down 

K i t  f o r  s e c u r i n g  t h e  c r a t e s  t o  t h e  t r u c k  and supply ing  power t o  t he  
2 3 e l e c t r i c  b l anke t  on t h e  rocket  motor. The A r s e n a l ' s  manufactur ing 

p l a n t  produced t h e  i n i t i a l  o rde r  of 50 XM46 k i t s ,  and a l s o  supp l i ed  t h e  

f i r s t  10 XM8 assembly and s t o r a g e  r acks .  The Arsenal  con t r ac t ed  wi th  

L I  ( 1  - b i d . ,  I ,  228. (2 )  Johnson and Weston, 9. G., 11, 254, 
256. 

22(1)  H J  Blue Book, p .  138. (2)  Cagle,  "Design, Development and 
Product ion  of Rockets and Rocket Launchers,  1946 - 1954," 11, 228. 

2 3 ~ b i d .  - , 11, 228. 



D. W. Onan & Sons, Inc., to furnish the generator assemblies and their 

housings for mounting on the XM46 kits, and let a contract with the 

International Harvester Company for production of the M55 trucks. 
2 4 

(u) The delivery of M55 trxks fell behind schedule because of a 
change in body styli2g. T5e Rock Island Arsenal was originally assigned 

responsibility only for manufacturing the XM46 kits and not for mounting 

them on the trucks. It later decided, however, that a better instal- 

lation could be achieved if the equipment were mounted at the Arsenal 

before shipment. As 3f 23 Febrzary 1954, eciy three of the M55 trucks 

had been received; but by 8 March, 24 completely mounted trucks had been 

shipped to their destination by "comercia1 drive-away service. 1125 

Temperature Conditioning Equipment (U) 

( bS XM1 Electric Blanket (2) 
tt 

@) The reqnirement fgr an effective temperature conditioning cover 

for the Honest John rocket represented one of the most difficult-if not 

the most expensive-problems of the entire project. The narrow tempera- 

ture range over which the 4-DS-105,000, 202C1 rocket motor could be 

fired successfu?ly dictated that some means be provided for controlling 

the temperature of the prcpellant grain under field conditions. Without 

scch temperature control, the Honest J ~ h n  rocket would be limited in use 

by local atmospheric condicicns, and therefore wauld be of iittle tacti- 

cal value in its intended role as an all-weather weapon. 2 6 

0 (p The Redstone Arsenal engizeers recognized the existence of this 
problem in their lauzcher pr3p~sal submitted in September 1951. After 

extensive feasibility studies and theoretical acalyses on both the 

rocket and lamcher, they co2clnded that some type of temperature-condi- 

tioning cover would be required to extend the motor temperature limits, 
0 

which were then set at +49 F. to i-100~~. At that time, it appeared 

2 4 T - Joh?sx~ and Westx, 3. G., Li, 254. 
? C 



f e a s i b l e  t o  des ign  a n  i n s u l a t e d  o r  a i r - c o n d i t i o n e d  box, o r  perhaps a 

2 7 ~ ~ ~  Rept T-3-a, 14 Sep 51, sub: T a c t i c a l  Type Lchrs f o r  t h e  KT 
Rkt, p .  2. RSIC. 

2 8 ~ t r ,  00 471.94/816, CofOrd t o  C O Y  RSA, 5 Dec 51, sub: Lchg & Hdlg - 
Equip - H J  P r o j  TU2-3008, P r i  1 A .  HJ R&D Case F i l e s ,  Box 14-9, RHA AMSC. 

2 9 ~ a g l e ,  "Design, Development and Product ion of Rockets and Rocket 
Launchers,  1946 - 1954," 11, 222 - 23. 

b l anke t - type  cover  t o  i n c l o s e  the  rocke t  a f t e r  i t  was mounted on t h e  

launching ramp. The motor could  be exposed t o  tempera tures  a s  low a s  

O'F. o r  a s  h igh  a s + 1 4 0 ° ~ .  f o r  a pe r iod  up t o  2 hour s ,  thus  a l lowing  

ample t ime between removal of t he  tempera ture  cover  and f i r i n g  of t he  
0 

rocke t .  However, f o r  temperatures  below 0 F . ,  t h e  t ime pe r iod  would 
2 7 

be somewhat s h o r t e r .  

(U) Ea r ly  i n  December 1951, t h e  Chief of Ordnance i n s t r u c t e d  t h e  

Redstone Arsenal  t o  des ign  and have manufactured a temperature-con- 

d i t i o n i n g  cover  capable of ho ld ing  t h e  p r o p e l l a n t  g r a i n  w i t h i n  t h e  
0 

r e q u i r e d  f i r i n g  temperature range of +40 F .  t o  + l O o O ~ .  28 Using t h e  

c a l c u l a t i o n s  and drawings developed f o r  s i m i l a r  dev ices  i n  o t h e r  

programs-such a s  t h e  b lanket  f o r  t h e  Nike Ajax booster-and p r o p e l l a n t  

da t a  obta ined  from t h e  Allegany B a l l i s t i c s  Labora tory ,  t h e  des ign  

engineers  prepared a t e n t a t i v e  s e t  of s p e c i f i c a t i o n s  f o r  a b l anke t  des ign  

t h a t  would be compatible  w i t h  t h e  XM-289 launcher  then  under development 

a t  Rock I s l a n d .  
2 9 

(U) By l a t e  March 1952, t he  p r o j e c t  had reached t h e  p o i n t  where very  

c l o s e  coo rd ina t ion  was e s s e n t i a l  between t h e  mechanical des ign  of t h e  

b lanket  and the  launcher and rocke t  mounting des ign .  S ince  t h e  Rock 

I s l a n d  Arsena l  had t e c h n i c a l  r e s p o n s i b i l i t y  f o r  t h e  development of 

launching and handl ing  equipment, members of t h e  launcher  pane l  agreed ,  

a t  a meet ing on 27 March, t h a t  i t  should a l s o  assume r e s p o n s i b i l i t y  f o r  

t h e  des ign ,  development, and procurement of t he  tempera ture-condi t ion ing  

cover .  30 TWO weeks l a t e r ,  t h e  Commanding O f f i c e r  of t h e  Redstone Arsena l  

3 0 ~ v 1  Rept,  C .  J. Koeper (RSA) , 1 Apr 52, [HJ Lchr Panel  Mtg, R I A ,  
27 Mar 521 . HJ R&D Case F i l e s ,  Box 14-8, RHA AMSC. 

- - .  



t r a n s f e r r e d  t h e  t e c h n i c a l  r e s p o n s i b i l i t y  f o r  t h e  b l a n k e t  p r o j e c t  t o  t h e  

Rock I s l a n d  A r s e n a l ,  a l o n g  w i t h  p e r t i n e n t  f i l e s  o u t l i n i n g  t e m p e r a t u r e  

r e q u i r e m e n t s ,  o p e r a t i o n s  c h a r a c t e r i s t i c s ,  and o t h e r  n e c e s s a r y  d a t a .  
3  1 

(U) E a r l y  i n  September 1952, t h e  Rock I s l a n d  A r s e n a l  n e g c t i a t e d  a 

f i x e d - p r i c e  c o n t r a c t  f a r  $7,565 w i t h  t h e  Genera l  E l e c t r i c  Company f o r  t h e  

d e s i g n  and  m a n u f a c t u r e  o f  one comple te  h e a t i n g  b l a n k e t  a n d  p r e l i m i n a r y  

e n g i n e e r i n g  s t u d i e s  on i t s  a d a p t i o n  a s  a  c o o l i n g  b l a n k e t .  Phase  I of  t h e  

c o n t r a c t  embraced t h e  f a b r i c a t i o n  o f  one f ive -segment  h e a t i n g  u n i t  f o r  

e x p e r i m e n t a l  p u r p o s e s  i n  d e v e l o p i n g  t h e  f i r s t  complete  p r o t o t y p e  b l a n k e t  

under  Phase  11. 32 I n  mid-December 1952, t h e  Rock I s l a n d  A r s e n a l  i s s u e d  

a  supp lementa l  agreement ,  a u t h o r i z i n g  t h e  c o n t r a c t o r  ( 1 )  p a r t i a l l y  t o  

d e s t r o y  and  r e t a i n  t h e  Phase  I e x p e r i m e n t a l  u n i t  and  ( 2 )  t o  manufac tu re  

one a d d i t i o n a l  p r o t o t y p e  b l a n k e t  under Phase  11, T h i s  change i n c r e a s e d  

t h e  t o t a l  amount o f  t h e  c o n t r a c t  t o  $18,390. 
3  3  

(U) The Rock I s l a n d  A r s e n a l  r e c e i v e d  t h e  f i r s t  two e l e c t r i c  b l a n k e t s  

i n  January  1953, and awarded t h e  Genera l  E l e c t r i c  Company " a n o t h e r  con- 
34  t r a c t "  f o r  t h e  development o f  a  c o o l i n g  and  h e a t i n g  b l a n k e t .  F o l l o w i n g  

e x t e n s i v e  e n g i n e e r i n g - u s e r  t e s t s  o f  t h e  XM1 p r o t o t y p e  b l a n k e t s ,  i n  t h e  

f i r s t  q u a r t e r  o f  1953, t h e  Rock I s l a n d  A r s e n a l  i s s u e d  a  change o r d e r  t o  

t h e  b a s i c  c o n t r a c t ,  p r o v i d i n g  f o r  t h e  i n c o r p o r a t i o n  o f  some 15 d e s i g n  

m o d i f i c a t i o n s  i n  t h e  second p i l o t  model t o  c o r r e c t  n o t e d  d e f i c i e n c i e s  

and t o  make i t  compat ib le  w i t h  t h e  Type I1 Honest  John  r o c k e t .  T h i s  

o r d e r ,  s i g n e d  i n  A p r i l ,  i n c r e a s e d  t h e  v a l u e  o f  t h e  c o n t r a c t  by $2,810,  

making a  t o t a l  R&D c o s t  o f  $21,200.  3  5  

3 1  
L t r ,  CO,  RSA, t o  CO, R I A ,  10 Apr 52,  sub:  Lchg & H d l g L E q u i p  - H J  

P r o j  TU2-3008, P r i  l A ,  w/7 I n c l s .  HJ R&D Case F i l e s ,  Box 14-90,  RHA 
AMS C . 

32Contr  DA- 11-070-ORD-8315 (PO 53-1515) ,  3  Sep 52.  

3 3 ~ o d  1. Suppl  A p t  1 t o  Coot r  ORD-8315. 15 Dec 52.  
3 4 

l o h n s c n  and  Weston OJ tit . 11. 176. ( C o n t r a c t  d a t a  on t h e  
l a t t e r  program n o t  a v a i l a b l e  j 

35 Mod 3 ,  Change Order  3 ,  t o  Cont r  0XD-8315, 2  Apr 53. 



(U) BY late Ju ly  1953, t h e  modif ied t a c t i c a l  p ro to type  had been 

completed and shipped t o  t h e  Aberdeen Proving Ground f o r  f u r t h e r  t e s t s  

p repa ra to ry  t o  t h e  complet ion of f i n a l  product ion  drawings and s p e c i f i -  

c a t i o n s .  To meet t h e  scheduled d e l i v e r y  of one-half  of the  f i r s t  150 

product ion  u n i t s  by 31 December 1953, t h e s e  t e s t s  would have t o  be com- 

p l e t e d  and t h e  f i n a l  drawings r e l e a s e d  t o  product ion  no l a t e r  than  

October .  But t h e  proving  ground encountered two major problems which 

delayed t h e  t e s t  f o r  n e a r l y  2  months. F i r s t ,  i t  found t h a t  some p a r t s  

of t h e  b lanket  had not  been r ece ived ,  and the  complete u n i t  was no t  

assembled and ready f o r  t e s t  u n t i l  31  August.  It then  exper ienced  

a n o t h e r  de l ay  because necessary  power-recording ins t ruments  were no t  

a v a i l a b l e .  The t e s t  f i n a l l y  got  under way on 21 September and cont inued  

through 17 October 1953. A f t e r  a  review of t h e  t e s t  r e s u l t s ,  d u r i n g  a  

conference  a t  t h e  proving  ground on 30 October ,  L t .  Col .  W .  C .  Oh1 of t h e  

O f f i c e ,  Chief of Ordnance, decided t h a t  a d d i t i o n a l  t e s t s  should be 

conducted be fo re  f i n a l  r e l e a s e  of product ion  drawings.  The Aberdeen 

Proving Ground completed t h e s e  t e s t s  on 13 November, and fu rn i shed  t h e  

Rock I s l a n d  Arsenal  a  complete r e p o r t ,  i n c l u d i n g  t h e  recommended des ign  

changes f o r  c o r r e c t i o n  of noted d e f i c i e n c i e s .  
36 

(U) Meanwhile, pending completion of  t h e  t e s t s  a t  t he  Aberdeen 

Proving Ground and t o  obv ia t e  a s  many l a s t -minu te  de l ays  a s  p o s s i b l e ,  

t h e  Rock I s l a n d  Arsena l  had n e g o t i a t e d  a  supplemental  agreement,  

a u t h o r i z i n g  t h e  c o n t r a c t o r  t o  procure t h e  c l o t h  and c e r t a i n  o the r  

m a t e r i a l  f o r  150 XM1 e l e c t r i c  b l anke t s  t o  be produced under Phase I11 

of t h e  c o n t r a c t .  This  agreement,  s igned  i n  October ,  a l lowed the  General  

E l e c t r i c  Company a  u n i t  p r i c e  of $1,835-a t o t a l  of $275,250 f o r  t he  150 

blankets-and inc reased  the  t o t a l  c o n t r a c t  amount t o  $ 2 9 6 , 4 5 0 . ~ ~  Exact ly  

1 month l a t e r ,  on 16 November, t h e  Arsenal  r e l e a s e d  the  product ion  

drawings of t he  XM1 b l anke t ,  t oge the r  w i t h  ano the r  c o n t r a c t  mod i f i ca t ion  

- 

361st I n d ,  APG 471.94124, t o  C O Y  R I A ,  undated, d t t a c h e d  a s  I n c l  3  t o  
1st I n d ,  APG t o  R I A ,  17 Jun  54, on L t r ,  R I A  t o  APG, 28 May 54, sub: Temp 
Condg Blanket  f o r  HJ Rkt. ORDTU F i l e ,  Jun 54 - Aug 54, MRB GSA FRC. 

3 7 ~ o d  5 ,  Suppl Agmt 4 ,  t o  Contr ORD-8315, 16 Oct 53. 



d e l i n e a t i n g  13 Changes i n  des ign  a n d / o r  m a t e r i a l  s p e c i f i c a t i o n s .  A s  a  

r e s u l t  of  t h e s e  changes,  t h e  u n i t  p r i c e  of t h e  p roduc t ion  b l a n k e t s  jumped 

t o  $1,859.50,  thereby  adding  $3,675 t o  t h e  t o t a l  p roduc t ion  c o s t  and 

i n c r e a s i n g  t h e  o v e r - a l l  c o n t r a c t  va lue  t o  $300,125. 
38 

(U) Because of t h e  d e l a y  i n  commencement of p roduc t ion ,  i t  became 

neces sa ry ,  i n  l a t e  November 1953, t o  a c c e l e r a t e  t h e  p roduc t ion  and 

d e l i v e r y  schedule .  For  a  sum of $4,680-which inc reased  t h e  c o n t r a c t  

va lue  t o  $304,805-the General  E l e c t r i c  Company ag reed  t o  e x p e d i t e  

p roduc t ion  t o  t h e  e x t e n t  neces sa ry  f o r  d e l i v e r y  of t he  f i r s t  31 b l a n k e t s  

by 17 January  1954 and t h e  remaining 119 u n i t s  a t  t h e  r a t e  of 10 p e r  

week t o  complete t h e  o r d e r  by 11 A p r i l  1954. 
39 

(U) The General  E l e c t r i c  Company no t  on ly  f a i l e d  t o  meet t h e  

a c c e l e r a t e d  d e l i v e r y  s chedu le ,  but  was e q u a l l y  unsucces s fu l  i n  i t s  

a t t empt  t o  meet some of t h e  m a t e r i a l  requi rements  and s p e c i f i c a t i o n s .  

A s  no ted  above,  t h e  procurement and manufacture  of c l o t h  had s t a r t e d  a  

month be fo re  t h e  p roduc t ion  r e l e a s e  of  t h e  b l a n k e t ;  however, s i n c e  t h e  

c l o t h  was new and u n t r i e d ,  i t  had t o  undergo prolonged fungus t e s t s  and 

be p rope r ly  c e r t i f i e d  b e f o r e  u se .  To compound t h e  problem, t h e  General  

E l e c t r i c  Company f a i l e d  t o  have enough c l o t h  manufactured i n  t h e  f i r s t  

l o t ,  w i t h  t h e  r e s u l t  t h a t  t h e  t e s t  and c e r t i f i c a t i o n  p roces s  had t o  be 

r epea t ed  on a t  l e a s t  two o t h e r  occas ions .40  Also c o n t r i b u t i n g  t o  t h e  

de l ay  was a  l a t e  change o r d e r ,  i s s u e d  i n  January 1954, which c a l l e d  f o r  

a n  o l i v e  d rab  f i n i s h  on t h e  aluminum b races .  Th i s  change added $500 t o  

t h e  p roduc t ion  c o s t  and inc reased  t h e  t o t a l  c o n t r a c t  va lue  t o  $305,305. 4  1 

(U) Upon d e l i v e r y  of t h e  f i r s t  31 XM1 E l e c t r i c  B lanke t s ,  i n  t h e  

3 8 ~ o d  6 ,  Change Order 5 ,  t o  Contr OW-8315, 16 Nov 53. 

3 9 ~ o d  7;  Suppl Agmt 6 ,  t o  Contr  ORD-8315, 23 Nov 53. 
0 

Johcson and Weston: 2, Go, 11, 256. 

4 1 ~ o d  9 ,  Change Order i ,  t o  Contr  OW-8315, 22 Jan 54. 



f i r s t  h a l f  of February 1 9 5 4 , ~ ~  t h e  c o n t r a c t o r  d i scovered  t h a t  t h e  

s t i t c h i n g  and seaming were n o t  fungus-proof and t h e r e f o r e  d i d  no t  m e e t  

t h e  s p e c i f i c a t i o n s  o u t l i n e d  i n  t h e  b a s i c  c o n t r a c t .  This  r e v e l a t i o n  

prompted t h e  suspens ion  of f u r t h e r  product ion  f o r  some 3  weeks wh i l e  t h e  

c o n t r a c t o r  made a  f u t i l e  a t t empt  t o  remedy t h e  t r o u b l e .  
43 

(U) To e x p e d i t e  product ion ,  t h e  Government f i n a l l y  ag reed ,  e a r l y  i n  

March 1954, t o  r e l a x  t h e  requirement  f o r  a  fungus-proof o u t e r  cove r ing  

and t o  a c c e p t  27 of t he  b l a n k e t s  a t  a  p r i c e  r educ t ion  of $25 each ,  

thereby  reducing  the  t o t a l  c o n t r a c t  p r i c e  by $675.44 More problems 

developed a  few weeks l a t e r ,  when 800 yards  of t h e  q u i l t e d  m a t e r i a l  

be ing  used i n  product ion  s t a r t e d  showing s i g n s  of mildew o r  fungus 

growth. Because of t h e  u rgen t  need f o r  t h e  equipment, t h e  Government 

a g a i n  r e l axed  t h e  s p e c i f i c a t i o n s  and ag reed  t o  accep t  20 more of t h e  

b l a n k e t s  a t  a  p r i c e  r educ t ion  of $5 each ,  f u r t h e r  reducing  t h e  c o n t r a c t  

va lue  by $ 1 0 0 . ~ ~  With t h e s e  two changes, t h e  amount payable under t h e  

c o n t r a c t  dropped from $305,305 t o  $304,530, a s  shown below. 

Phases I & 11: R&D - 2 P ro to types  . . . . . . . . . . . . . .  $ 21,200.00 
Phase 111: Product ion  150 Blankets  - 

. . . . . . . . . . . . . . . . . .  27 @ $1,834.50 $ 49,531.50 
20 @ $1,854.50 . . . . . . . . . . . . . . . . . .  37,090.00 

. . . . . . . . . . . . . . . . . .  103 @ $1,859.50 191,528.50 
. . . . . .  Other Expenses (Mods 7  & 9)  5,180.00 $283,330.00 

T o t a l  Cont rac t  Value, 31 Mar 54 . . . . . . . . . . . . . . . .  $304,530.00 

(U) The c o n t r a c t o r  resumed d e l i v e r i e s  i n  March, and by t h e  end of 

A p r i l ,  107 XM1 e l e c t r i c  b l anke t s  had been shipped,  95 of them d i r e c t l y  

t o  t h e  a r t i l l e r y  b a t t a l i o n s  and 12 t o  t h e  Rock I s l a n d  Ordnance Depot. 

4 2 ~ h e  manufacturer  shipped t h e  f i r s t  p roduct ion  b lanket  t o  t h e  Bock 
I s l a n d  Ordnance Depot, on 1 February.  The nex t  12 u n i t s  were shipped 
d i r e c t l y  t o  u s ing  u n i t s  a t  F o r t  B l i s s ,  Tex.,  on 9  February;  followed by - 
12 t o  F o r t  S i l l ,  Okla. and 6  t o  F o r t  Bragg, N .  C . ,  on 11 February.  HJ 
Blue Book, p .  132. 

43.Johnson and Weston, 9. - c i t . ,  11, 256. 

4 4 ~ o d  10, Change Order 8 ,  t o  Contr ORD-8315, 3  Mar 54. 

4 5 ~ o d  11, Change Order 9 ,  t o  Contr ORD-8315, 31 Mar 54. 



Of t h e  12 remaining u n i t s ,  11 were sh ipped  t o  t h e  f i e l d  on 14  May, and 

t h e  o t h e r  t o  t h e  Rock I s l a n d  Ordnance Depot on 20 May 1954. 
4  6 

(U) The Rock I s l a n d  Arsena l  de layed  t h e  procurement of  s p a r e s  u n t i l  

t he  aforementioned product  i on  problems were so lved .  47 By supplementa 1 

agreement ,  s i gned  e a r l y  i n  May 1954, t h e  Arsena l  o rdered  24 a d d i t i o n a l  

XM1 b l a n k e t s ,  which were t o  be d e l i v e r e d  a t  t h e  r a t e  of 6  p e r  week 

beginning  on 17 May and ending on 11 June  1954. The p a r t i e s  t o  t h e  

c o n t r a c t  ag reed  t o  a  u n i t  p r i c e  of $1,807 o r  a  t o t a l  c o s t  of $43,368, 

thereby  i n c r e a s i n g  t h e  g ros s  va lue  of t h e  c o n t r a c t  t o  $347,898. 
48 

(U) Meanwhile, t he  Rock I s l a n d  Arsena l  l e a rned  t h a t  t h e  XM1 e l e c t r i c  

b l anke t  ( s e e  photograph) had been d e c l a r e d  u n f i t  f o r  t a c t i c a l  use and 

would have t o  be completely redes igned .  The r e s u l t s  of  r i g o r o u s  f i e l d  

t e s t s  a t  White Sands-which r e s u l t s  were confirmed i n  t a c t i c a l  t e s t s  of  

t he  Honest John Weapon System d u r i n g  Exe rc i s e  F lashburn  i n  l a t e  A p r i l  

1954-indicated t h e  need f o r  v a s t  improvements i n  ruggedness ,  s i m p l i c i t y ,  

and speed of a p p l i c a t i o n  under t a c t i c a l  c o n d i t i o n s .  Most of  t h e  de- 

f i c i e n c i e s  stemmed from f a u l t y  m a t e r i a l  and c o n s t r u c t i o n ;  t h a t  i s ,  t h e  

b l anke t  was s u b j e c t  t o  easy  t e a r i n g  o r  r i p p i n g  under f i e l d  c o n d i t i o n s ,  

and t h e  method of a t t a c h i n g  t h e  s t r a p s  t o  t he  b l anke t  proved inadequate  

f o r  f i e l d  s e r v i c e .  I n  a d d i t i o n ,  t h e  Army F i e l d  Forces  took excep t ion  

t o  t h e  b l anke t  de s ign  i n  g e n e r a l ,  p a r t i c u l a r l y  t h e  complicated system 

of t i e s ,  c l o s u r e s ,  and buck le s ,  which would prevent  t h e  i n s t a l l a t i o n  

and removal of t h e  b l anke t  w i t h  t h e  d e s i r e d  speed under combat c o n d i t i o n s  

46(1)  ItT Blue Book, p .  132. (2 )  Annex 3-111 of t h e  Honest John Blue 
Book shows t h e  fo l l owing  d i s p o s i t i o n  of  t h e  14 u n i t s  consigned t o  t h e  
Rock I s l a n d  Ordnance Depot: 5  each t o  t h e  New York P o r t  of Embarkation 
(23  Apr 54 ) ;  and 8  each t o  l o c a t i o n s  w i t h i n  t h e  United S t a t e s  ( i n c l u d i n g  
1 each t o  t h e  Rock I s l a n d  Arsenal  and t h e  White Sands Proving  Ground); 
l e av ing  a  depot  inventory  of one a s  of 30 June 1955. - 

47 
Johnson and Weston, 2. &, , 11, p ,  257. 

4 8 ~ o d  12,  Suppl Agmt 10,  t o  Contr ORD-8315, 4  May 54.  
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and e s p e c i a l l y  du r ing  pe r iods  of extreme c o l d .  
49 

(U) XM2 E l e c t r i c  Blanket  

(U) Accordingly,  t h e  Chief of Ordnance, i n  t h e  summer of 1954, 

a u t h o r i z e d  t h e  Rocket I s l a n d  Arsena l  t o  proceed wi th  t h e  p r e p a r a t i o n  of 

r e v i s e d  s p e c i f i c a t i o n s  f o r  t h e  development of a  new h e a t i n g  b l a n k e t ,  t o  
5  0  

be des igna ted  a s  t h e  XM2. To provide  e x i s t i n g  t roop  u n i t s  w i t h  

s e r v i c e a b l e  equipment on a n  " i n t e r i m  b a s i s  ," t h e  Rock I s l a n d  Arsenal  

immediately began c o l l e c t i n g  t h e  XM1 b l a n k e t s ,  a  few a t  a  t ime,  f o r  t h e  

purpose of r e i n f o r c i n g  t h e  t i e s  and c l o s u r e s ,  thereby  p e r m i t t i n g  t h e  

cont inued  use  of such b l a n k e t s  u n t i l  rendered  unse rv i ceab le  i n  t h e  

normal manner. I n  r e p o r t i n g  t h e s e  a c t i o n s  t o  t h e  General  S t a f f ,  i n  

September 1954, Maj. Gen. L e s l i e  E .  Simon, t h e  A s s i s t a n t  Chief of 

Ordnance, no ted  t h a t  no a d d i t i o n a l  b l a n k e t s  of t h e  XM1 des ign  would be 

procured.  He a l s o  s t a t e d ,  " A l l  b l a n k e t s  f o r  f u t u r e  procurement w i l l  be 

c o n s t r u c t e d  of a  new m a t e r i a l  having  many t imes  t h e  s t r e n g t h  of t h e  

previous  m a t e r i a l  used and which i s  very  h i g h l y  t e a r  r e s i s t a n t .  "51 (1n 

t h i s  connec t ion ,  i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  f a b r i c  s e l e c t e d  f o r  

XM1 b l anke t  was a l s o  "new" and had been i n  product ion  use l e s s  than  a  

year -s ince  October 1953. I f  i t  can be assumed he re  t h a t  t h i s  m a t e r i a l  

was t h e  b e s t  a v a i l a b l e  a t  t h a t  t ime,  then  t h e  new and much s t r o n g e r  

f a b r i c  a v a i l a b l e  f o r  t h e  XM2 des ign ,  a s  q u i c k l y  a s  September 1954, must 

have been t h e  product  of i n c r e d i b l y  r a p i d  advancements i n  t e x t i l e  

eng inee r ing  . ) 

49(1) Memo, Chf, ORDTU, t o  Maj Gen L e s l i e  E. Simon, 7  May 54, sub: 
Rept of A c t i v i t i e s  - W. ORDTU F i l e ,  Mar - May 54, MRB-GSA FKC. - ( 2 )  
L t r ,  CofOrd t o  C O Y  51s t  FAG, F t  Bragg, N.  C . ,  17 Jun 54, sub: Condg 
Blankets  HJ Rkt. ORDTU F i l e ,  Jun  - Aug 54, MRB GSA FRC. ( 3 )  2d I n d ,  
ACofOrd t o  ACofS, G-4, 13 Sep 54,  and I n c l  1 t h e r e t o ,  on L t r ,  OCAFF t o  
ACofS, G-4, d a t e  unk, sub:  D e f i c i e n c i e s  on Blanket ,  E l ec ,  762-mm. Rkt ,  
X M l .  ORDTU F i l e ,  Sep - Dec 54, MRB GSA FRC. 

501st I n d ,  CofOrd t o  C O Y  R I A ,  9  Sep 54, on L t r ,  C O Y  R I A ,  t o  CofOrd, 
27 Aug 54, sub:  Elec  Blanket  f o r  H J  Rkt .  ORDTU F i l e ,  Sep - Dec 54,  MRB 
GSA FRC . 

512d I n d ,  ACofOrd t o  G-4, 13 Sep 54, on L t r ,  OCAFF t o  ACofS, 6 -4 ,  
sub: D e f i c i e n c i e s  on Blanket ,  E l ec ,  762-mm. Rkt ,  XM1. ORDTU F i l e ,  Sep - 
Dec 54, MRB GSA FRC. 



(U) Ear ly  i n  October 1954, t he  Chief of Ordnance approved t h e  new 

s p e c i f i c a t i o n s  f o r  t he  XM2 b lanke t  and au tho r i zed  the  Rock I s l a n d  Arsena l  

t o  procure  a  p i l o t  model f o r  t e s t  and e v a l u a t i o n .  Obviously mindfu l  of 

t h e  mis takes  made i n  t h e  previous  program, he s p e c i f i c a l l y  r eques t ed  t h a t  

h i s  o f f i c e  "be kept  c o n t i n u a l l y  adv i sed  of t h e  p rog res s  of t he  p i l o t  

model des ign  i n  o r d e r  t h a t  any f e a t u r e s  of such des ign  which do n o t  a p p e a r  

t o  meet t a c t i c a l  requirements  may be brought t o  t h e  a t t e n t i o n  of t h e  con- 

t r a c t o r  and c o r r e c t e d  wi thout  de l ay .  ,152 

(U) The General  E l e c t r i c  Company commenced work on t h e  XM2 des ign  

i n  t h e  f a l l  of 1954, a p p a r e n t l y  under a  l e t t e r  o r d e r  agreement.  53 The 

formal ,  f i x e d - f e e  c o n t r a c t  was no t  s igned  u n t i l  28 December 1954. 5  4 
BY 

t h e  end of A p r i l  1955, t h e  R&D phase had been completed and f i e l d  t e s t s  

of t h e  XM2 pro to type  ( s e e  photograph) were under way. A s h o r t  t ime 

l a t e r ,  t h e  New York Ordnance D i s t r i c t  e n t e r e d  i n t o  a  supplemental  

agreement w i t h  t h e  General  E l e c t r i c  Company f o r  product ion  of 34 XM2 

b l a n k e t s  and a  l a r g e  number of b l anke t  s e c t i o n s ,  5 5 

(U) The Cooling & Heating Blanket  F i a s c o  

(U) I n  t h e  meantime, t h e  a t t empt  t o  develop a  coo l ing  and h e a t i n g  
56 b lanket  f o r  t h e  Honest John rocke t  had emerged a s  a  c l a s s i c a l  comedy 

of e r r o r s ,  w i t h  Government o f f i c i a l s  heading t h e  c a s t  and t h e  c o n t r a c t o r  

l e f t  ho ld ing  t h e  p r o v e r b i a l  bag. The General E l e c t r i c  Company completed 

t h e  R&D pro to type  of t h i s  b lanket  i n  t h e  e a r l y  months of 1953, and 

5 2 ~ t r ,  00/4U0-40986, CofOrd t o  CO, RIA, 5 O s t  54, sub: Heat ing  
Blanket  Specs - HJ Rkt.  ORDTU F i l e ,  Sep - Dec 54, MRB GSA FRC. 

53~ohnson  and Weston, 9. - c i t . ,  11, 179, 259. 

5 4 ( ~ )  - I b i d . ,  11, 259 - 60. (2)  HJ Blue Book, p .  151. Cont rac t  
DA-30-069-ORD;1434 was l a t e r  supplemented t o  provide  f o r  i n i t i a l  XM2 
product ion .  I t s  t o t a l  d o l l a r  va lue  amounted t o  $194,725, i nc lud ing  
about  $25,155 f o r  t h e  R&D phase and t h e  remaining $169,570 f o r  pro-  
duc t ion  of 34 XM2 b lanke t s  and a  l a r g e  number of b l anke t  s e c t i o n s .  

5  5 (1)  Johnson and Weston, 9. G., 11, 259 - 60. ( 2 )  For  d e t a i l s  
on problems and de lays  encountered i n  product ion  of t h e  XM2 s e e  above,  
pp. 167 - 68. 

5 6 ~ e e  above,  p .  182. 
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r e l e a s e d  i t  f o r  Government t e s t  and acceptance .  Some 18 months l a t e r ,  

t h e  pro to type  had n e i t h e r  been t e s t e d  nor accepted-and t h e  Genera l  

E l e c t r i c  Company was y e t  t o  be reimbursed f o r  i t s  e f f o r t .  

(U) The cha in  of e v e n t s  which u l t i m a t e l y  l e d  t o  t h e  r e j e c t i o n  of 

t h e  cond i t i on ing  b lanket  began w i t h  i t s  a r r i v a l  a t  t h e  Aberdeen Proving 

Ground i n  l a t e  J u l y  1953. Problems and de l ays  and f r u s t r a t i o n s  abounded 

from t h e  very  beginning.  Except f o r  t h e  assembly of  neces sa ry  t e s t  

equipment, no th ing  could be done u n t i l  t h e  h ighe r  p r i o r i t y  t e s t s  of t h e  

XM1 b l anke t  were f i n i s h e d  i n  mid-November 1953. A t  t h a t  t ime,  however, 

t h e  t e s t  was a g a i n  delayed f o r  want of  a 5-k i lowat t  v a r i a c  ( v o l t a g e  

r e g u l a t o r ) ,  which was t o  have been supp l i ed  by t h e  General  E l e c t r i c  

Company. The Aberdeen Proving Ground f i n a l l y  l oca t ed  a  s u i t a b l e  v a r i a c  

a t  t h e  P ica t inny  Arsena l  and arranged t o  borrow i t  f o r  t h e  per iod  of t h e  

t e s t .  

(U) The t e s t  eng inee r s  r ece ived  t h e  v a r i a c  on 14 December 1953, bu t  

t h e i r  problems were f a r  from so lved .  Upon i n s t a l l i n g  t h e  b l anke t  on t h e  

r o c k e t ,  they  r a n  i n t o  o t h e r  roadblocks which should have been d e t e c t e d  

and remedied i n  t h e  6-month w a i t i n g  pe r iod .  F i r s t ,  they  found t h a t  t h e  

b lanket  d i d  no t  f i t  p roper ly  and had t o  c a l l  i n  c o n t r a c t o r  personnel  t o  

a s s i s t  i n  t h e  necessary  m o d i f i c a t i o n s .  Then, a f t e r  f i t t i n g  t h e  b lanket  

on t h e  rocke t  and connect ing  t h e  f l u i d  l i n e s ,  they  d iscovered  t h a t  t h e  

b lanket  hoses were " f u l l  of l eaks , "  and s e t  about  t h e  t a s k  of r e p a i r i n g  

them-at t h e  r e q u e s t  of t h e  c o n t r a c t o r .  The b lanket  was a g a i n  ready 

f o r  t e s t  on 8  January 1954. 

(U) Meanwhile, t he  co ld  room ope ra t ing  personnel  had begun o t h e r  

h ighe r  p r i o r i t y  t e s t s  which cont inued u n t i l  25 January 1954. A t  t h i s  

p o i n t ,  Colonel  Ohl ,  of t h e  O f f i c e ,  Chief of Ordnance, r eques t ed  t h a t  

t h e  Honest John warhead compartment be shipped t o  t h e  P ica t inny  Arsena l .  

Proving ground personnel  argued t h a t  t h i s  would cause  f u r t h e r  de l ay  i n  

t h e  b lanket  t e s t ;  but  Colonel  Oh1 i n s i s t e d  on t h e  r e l e a s e  of t h e  war- 

head, w i th  t h e  promise t h a t  i t  would be r e tu rned  by t h e  middle of 

February 1954. The rocke t  warhead l e f t  Aberdeen on 29 January 1954; 

t he  shop-worn blanket-now n e a r l y  a year  old-resumed i t s  p l ace  i n  t h e  



s t o r a g e  room. 
57 

(U) F ive  months l a t e r ,  t h e  warhead was s t i l l  a t  P i c a t i n n y  Arsena l ;  

t h e  b l anke t  was s t i l l  g a t h e r i n g  d u s t  at Aberdeen; and t h e  Rock I s l a n d  

Arsena l  was s t i l l  c o l l e c t i n g  r e q u e s t s  f o r  payment which could no t  be 

honored, under p rov i s ions  of  t h e  c o n t r a c t ,  u n t i l  complet ion of t e s t s  

and formal  acceptance  by t h e  Government. Having f a i l e d  t o  r e c e i v e  t h e  

warhead a t  t h e  appoin ted  t ime ,  t h e  Aberdeen Proving Ground had proceeded 

w i t h  o t h e r  h igh  p r i o r i t y  cold-room t e s t s  which would n o t  be completed 

u n t i l  l a t e  September 1954. I n  a d d i t i o n ,  a t  l e a s t  a  month would be 

r e q u i r e d  a f t e r  r e c e i p t  of  t h e  warhead t o  r e - s e t  t h e  i n s t rumen t s  and t e s t  

m a t e r i a l  t o  t h e  po in t  where t hey  were when d ismant led  i n  l a t e  January  

1954. Assuming r e c e i p t  of t h e  warhead by September, t h e  b l anke t  t e s t  

could n o t  be completed u n t i l  January 1955, and t h e  f i n a l  t e s t  r e p o r t  

would no t  be a v a i l a b l e  t o  c l o s e  o u t  t h e  c o n t r a c t  u n t i l  March o r  A p r i l .  
58 

(U) I n  view of t h i s  r e v e l a t i o n ,  i n  l a t e  June 1954, and t h e  growing 

s t a c k  of  duns from t h e  c o n t r a c t o r ,  t h e  Commanding O f f i c e r  of Rock I s l a n d  

Arsena l  had no a l t e r n a t i v e  bu t  t o  pass  t h e  buck t o  Colonel  Ohl .  "This 

o f f i c e , "  he s a i d ,  "is c o n s i s t e n t l y  g e t t i n g  correspondence from t h e  con- 

t r a c t o r  r e q u e s t i n g  payment f o r  t h i s  b l anke t  and we lack  s u f f i c i e n t  i n f o r -  

mat ion t o  e x p l a i n  why t e s t  and acceptance  has  no t  been made t o  d a t e .  1159 

(U) Thi s  a c t i o n  brought f a i r l y  prompt r e s u l t s :  t h e  P i c a t i n n y  

Arsena l  shipped t h e  warhead compartment back t o  Aberdeen by commercial 

c a r r i e r  on 28 J u l y  19%. 60 R e a l i z i n g  t h a t  t h e  Aberdeen Proving Ground 

3 I 
1st Ind ,  CG,  APG, t o  C O Y  R I A ,  undated;  a t t a c h e d  a s  I n c l  3  t o  

1st Ind ,  APG t o  R I A ,  17 Jun 54, on L t r ,  R I A  t o  APG, 28 May 54, sub: 
Temp Condg Blanket  f o r  H J  Rkt .  ORDTU F i l e ,  Jun - Aug 54, MRB GSA FRC. 

58 1st Ind ,  CG,  APG, t o  C O Y  R I A ,  17 Jun 54, w/5 I n c l s ,  on L t r ,  28 
May 54,  foregoing  f o o t n o t e .  

592d I n d ,  C O Y  R I A ,  t o  CofOrd, 30 Jun 54, on L t r ,  R I A  t o  APG, 28 
May 54,  sub: Temp Condg Blanket  f o r  H J  Rkt.  ORDTU F i l e ,  Gun - Aug 54,  
MRB GSA FRC. 

6 0 ~ ~  5268, C O Y  PA, t o  CG,  RSA, e t  a l . ,  28 J u l  54. ORDTU F i l e ,  
Jun - Aug 54,  MRB GSA FRC. 



still would be unable to complete the blanket test until January 1955, 

the Commanding General of Redstone Arsenal suggested that the test be 

conducted at his installation where cold-room facilities were imrnedi- 

ately available and where the test could be completed within 60 days 

after receipt of equipment. At the same time, concurrent tests could 

be conducted on a redesigned JATO thermometer, as well as surveillance, 

handling, and environmental evaluation of the blanket itself. Lt, Col. 

A. L. Stevens, of the Rb9 Division, OCO, promptly embraced this plan 

without reservation, and ordered the Aberdeen Proving Ground to ship 

the blanket and warhead to Redstone Arsenal. 
6 1 

(U) The prototype cooling and heating blanket-now approaching its 

second birthday-arrived at Redstone Arsenal in the early fall of 1954. 

The results of tests conducted a short time later revealed that the 

blanket did not meet the desired performance standards and therefore 

should not be accepted by the Government. In the succinct opinion of 

John A. Robins, one of the test engineers: "It simply was no damn 

good. If62 

(U) The exact monetary cost of this program to the Government is 

not readily available; but it would undoubtedly be dwarfed by the price 

paid in embarrassment and loss of prestige, alone, to say nothing of the 

immediate and long-range effect on Army-Industry relationships. It is, 

in short, a classic example of how best not to manage a program, however 

unsatisfactory the 

(U) While the 

production battles 

end product . 
4l 
(,09 Wind Measuring Equipment (U) 

Rock Island Arsenal thus fought the development and 

of the rocket launcher and associated handling gear, 

the Signal Corps Engineering Laboratories tackled the complex problem 

6 1 
Ltr, 00/4~0-34578, to CG, APG, 19 Aug 54, sub: Condg Blanket 

762m Rkt, M31 (HJ). ORDTU File, Jun - Aug 54, MRB GSA FRC. 
62~ntw, Mary T. Cagle with John A. Robins, 19 Sep 63. Mr. Robins 

was closely associated with the Honest John project from its inception. 
He is currently assigned to the Office of the Deputy Commanding General 
for Ballistic Missiles, Army Missile Command. 



of d e v e l o p i ~ g  a s -c i tab le  wind measuring s e t  t o  complete t!:e a r r a y  of 

Honest :oh> g r o m d  equipmel t .  This  f i n a l  i tem of equipment was pro- 

foundly important  t a  t h e  t a c t i c a l  o p e r a t i o n  of t h e  Honeat John Weapon 

System, f o r  the  achievement cf d e s i r e d  accuracy  would l a r g e l y  depend 

upon t h e  p r e c l s e  xeasurerrexr c f  wind speeds azd d i r e c t i o n s .  

( 8 Very e a r l y  f 3  the  r c c k e t  development program, Ordnance eng inee r s  

recognized t h a t  winds i n  t h e  f i r s t  350 f e e t  of a i r  mass would have a pro- 

found e f f e c t  03 t h e  accuracy of t 5 e  l a r g e - c a l i b e r ,  f r e e - f l i g h t  r o c k e t .  

Ea r ly  t h e m e t i c a l  e s t l m t e s  indEcated t h a t  t h e  l a t e n t  d e v i z t i o n  (devia-  

t i o n  a t  motor 5nrzout: uc:l'rd be a i c u t  2 .5  m i l l i r a d i a n s  per f o o t  per 

second of w i ~ d  bh -c ing  c ? ~ s c a n c i y  t h r o ~ g h o u t  t h e  burning per iod  i n  a 

d i r e c t i m  n x m l  %9 t h e  t r a j e c z o r y  of t h e  r o c k e t .  A f t e r  t h e  f i r s t  f i v e  

R&D f i r i n g s ,  i z  mid-1951, 5 e  Shief  of Ordnacce dErected t h a t  subsequent  

b a l l i s t i c  r o m d s  be f i r e d  Lz p a i r s  f s r  f u r t h e r  e v a l u a t i c n  of t h e  i n f l u -  

ence of  winds on d i s p e r s i m .  Tke r e s z l t s  of 10 f i r i n g s ,  cgnducted l a t e r  

i n  1951, c o ~ f i r ~ e d  t n a t  meteor; lcgical  c o n d i t i o z s  r e a r e s e n t e d  cae  of t h e  

+200 - ya rds  l a t e r a l  d i s p e r s i o * ~ ,  e x t r e n e l y  a c c u r a t e  i z s t r m e 3 t s  would be 

r equ i r ed  f o r  t he  p r e c i s e  m e e s ~ r s x e n t  of wind speeds azd d i r e c t i o n s  a t  

t h e  s t r i c g e n t  aecltracy seq~Frerea:ts ,  '-,he Chief of G r d x n c e ,  i n  November 

1951, had t h e  Reds:c:s Rrs;:za> ccmpile a s e t  of i n t e r i n  n f l l t a r y  charac-  

t e r i s t i c s  f o r  new eqniprcer-t t o  be designed and d e v e l q e d  by t h e  S igna l  . 
6 4. 

Carps Engiaeer ing  Labara"rie:<. Zke s p e c i f i c a t i o n s  s2bmit ted t o  t he  

63 
HJ Prog Rept ,  P Dsc 5 1  - 29 Feb 52, RSA T&E Div. H J  R&D Case 

F i l e s ,  3ox i4-8 ,  R'24 ,hYSC, 
64 

(1) 1 s t  3 . d ,  XI 490.11211808, C3fOrd t o  CO, RSA, 21 Nov 51  (da t e ,  
sub of b a s i c  l t r  m k )  . ORDYG F i l e ,  Sep 51 - Nov 51, MR3 @§A FRC. (2) 
The Ch ie f ,  Army 7 k P d  ?cr:ee, 523: t he  General  S t a f f  a s ta tement  of 
formal Army requirements  f z r  m e t e x o l c g i c s l  e q ~ i p m e c t ,  i n  February 1953; 
t he  approved z~eclf i :a : iozs  re5:hed the  developing agency 2 months l a t e r .  
L t r ,  ATDEii-5 !-71,4'/21, G X F Z  t s  A i 3 f S ,  6 -3 ,  13 Feb 53, snk :  APF Ed No. 

3 . c r ,  1, P r o j  ?io. FA L - J L :  ReFr 3f S t d y  ~f Met Equip f o r  3;; s t c h  a s  1x1 1 
t o  C m t  2 ,  !7iC/7c'+-i;?8l3 f i T i f 2 :  C-&: t~ CSigO, 16 Apr 5 3 ,  same sub. 
ORDTJ F i l e  , Mar - Apr 4 3 ,  EX3 2SX FRZ. . 

- - 

-- - - - - 
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Chief S igna l  O f f i c e r  i n  l a t e  December 1951 c a l l e d  f o r  a  compact, mobile 

weather  s t a t i o n  w i t h  t h e  neces sa ry  ins t ruments  t o  provide r e l i a b l e  

me teo ro log ica l  d a t a  f o r  t h e  f i r i n g  of t h e  Honest John r o c k e t  i n  combat 

a r e a s .  F i r s t  p r i o r i t y  was t o  be focused on t h e  f u l f i l l m e n t  of accuracy  

requirements:  namely , t h e  development of  i n s t rumen t s  capable  of  provid-  

i n g  a  minimum of four  spaced r ead ings  on wind speed and d i r e c t i o n  from 

t h e  s u r f a c e  t o  t h e  350-foot  l e v e l ,  w i t h  accuracy of  51 f o o t  per  second 
0 

i n  v e l o c i t y  and 2 2  i n  d i r e c t i o n .  Wind d a t a  above t h e  350-foot  l e v e l ,  

and tempera ture  and p re s su re  d a t a  f o r  t h e  s u r f a c e  and upper atmosphere,  

were t o  be fu rn i shed  w i t h  t h e  b e s t  a v a i l a b l e  s t anda rd  equipment. The 

weather  s t a t i o n  was t o  possess  m o b i l i t y  and maneuverabi l i ty  c h a r a c t e r i s -  

t i c s  equa l  t o  t h e  s e l f - p r o p e l l e d  launcher  and o t h e r  r o l l i n g  s t o c k .  
6  5 

(U) I n  consonance w i t h  d e c i s i o n s  reached du r ing  a  conference  he ld  

on 4 February 1952, S igna l  Corps me teo ro log i s t s  approached t h e  d i f f i c u l t  

i n s t rumen ta t ion  problem from two ang le s :  (1) t h e  assembly of a n  i n t e r i m  

model f o r  exper imenta l  purposes,  and (2) a  p a r a l l e l  s tudy  by t h e  Evans 

S igna l  Corps Laboratory t o  determine t h e  b e s t  p r a c t i c a b l e  development 

i tem which might be acqui red  i n  t h e  t ime a l l o t t e d .  66 This  e f f o r t  culmi- 

na ted  i n  t h e  AN/MMQ-1 wind measuring s e t  shown i n  t h e  accompanying 

photograph. 

(U) Following f i e l d  t e s t s  of t h e  i n t e r i m  exper imenta l  model, t h e  

S igna l  Corps Engineering Labora to r i e s  assembled s i x  t a c t i c a l  p ro to types  

of  t h e  wind measuring s e t  by s p e c i a l  arrangement w i t h  t h e  Ordnance Corps. 

Jo in t  eng inee r ing  t e s t s  of  t h e  equipment, i n  t h e  1952 - 53 pe r iod ,  

r evea l ed  a  number of s e r i o u s  d e f i c i e n c i e s ,  such a s  s t r u c t u r a l  f a i l u r e  

of  t h e  t e l e scop ing  anemometer mast ,  d e f e c t i v e  o i l  s e a l s ,  and e r r a t i c ,  

u n r e l i a b l e  wind d a t a  r ead ings .  The S igna l  Corps i n s t a l l e d  new 

6 5 ~ ~ ,  00 471.941876, CofOrd t o  CSigO, 28 Dec 51, sub: Met In fo ,  
Ord P r o j  TU2-1029, H J ,  DA P r i  1A. ORDTU F i l e ,  Dec 51 - Feb 52, MRB 
GSA FRC .. 

66(1) C m t  2 ,  OCSigO t o  CofOrd, 21 Mar 52, on DF c i t e d  i n  preceding 
foo tno te .  ORDTU F i l e ,  Mar 52 - Apr 52, MRB GSA FRC. (2) H J  Prog Rept, 
1 Dec 51 - 29 Feb 52, RSA T&E Div. H J  R&D Case F i l e s ,  Box 14-8, RHA - 
AMSC . - . =-- " - 
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chromium-plated masts  w i t h  improved o i l  s e a l s  i n  t h e  s i x  p ro to type  s e t s ,  

and a l s o  i n  t h e  24 product ion  s e t s  be ing  assembled a t  t he  Bal t imore 

S igna l  Depot f o r  i s s u e  t o  t a c t i c a l  u n i t s .  
67 

( ;bh The improved mast e l imina ted  major s t r u c t u r a l  d e f i c i e n c i e s  i n  

t h e  equipment; however, t h e  problem of o b t a i n i n g  r e l i a b l e  wind d a t a  a t  

t h e  d e s i r e d  l e v e l  proved much more d i f f i c u l t  and was y e t  unsolved a  

year  a f t e r  t h e  f i r s t  t a c t i c a l  u n i t s  reached the  f i e l d .  The r e s u l t s  of 

Honest John weapon system t e s t s ,  conducted i n  t h e  s p r i n g  of 1954, i n d i -  

ca t ed  t h a t  t h e  l a r g e  d i s p e r s i o n  e r r o r s  stemmed d i r e c t l y  from t h e  lack  

of r e l i a b l e  wind informat ion .  An a n a l y s i s  of t h e  t e s t  d a t a  r evea l ed  

t h a t  t h e  AN/MMQ-1 wind equipment could  no t  g ive  r e l i a b l e  s u r f a c e  wind 

informat ion  i n  t h e  r e g i o n  up t o  burnout (about 3 ,000 f e e t ) .  Consequently,  

wind c o r r e c t i o n s  fed  t o  t h e  launcher  were f r e q u e n t l y  i n  e r r o r  and wide 

d i s p e r s i o n  was i n e v i t a b l e .  
u 

(8) I n  A p r i l  1954, t he  Chief of Ordnance learned  t h a t  S i g n a l  Corps 

me teo ro log i s t s  knew ve ry  l i t t l e  about  wind a c t i o n  i n  t h e  r e g i o n  from 

about 200 f e e t  t o  3,000 f e e t - t h i s  r e p r e s e n t i n g  t h e  approximate reg ion  

from launch t o  burnout  where t h e  f r e e  rocke t  is  t h e  most s u s c e p t i b l e  t o  

wind and o t h e r  f a c t o r s  a f f e c t i n g  d i s p e r s i o n .  The S igna l  Corps was expe- 

d i t i n g  r e s e a r c h  t o  g a i n  more knowledge i n  t h i s  a r e a ;  but i t  would be 

s e v e r a l  yea r s  be fo re  s u f f i c i e n t  d a t a  could be accumulated t o  f u l l y  s o l v e  

t h e  wind measurement problem. 
6  8 

(U) Pending t h e  development of a  f i n a l  s o l u t i o n  t o  t h e  problem, t h e  

Army F i e l d  Forces reques ted  t h a t  t h e  ANIMMQ-1 equipment, w i t h  c e r t a i n  

mod i f i ca t ions ,  be c l a s s i f i e d  a s  s u b s t i t u t e  s t anda rd  and t h a t  a  l imi t ed  

number be procured t o  meet t h e  immediate requirement  f o r  a c c u r a t e  

67(1) Mary T. Cagle,  "Design, Development and Product ion of Rockets . and Rocket Launchers,  1946 - 1954," (2  v o l s .  & supp l ,  RSA, 1 J u l y  1954),  
11, 227 - 29. (2) DF, OCSigO t o  CofOrd, 21 Jan  54, sub: Wind Meas Set  
AN/MMQ-1; I n c l  t h e r e t o ,  D F , - c ~ £ ,  Engr & Tech Div, t o  Chf, P&D Div, 
OCSigO, 24 Aug 53,  sub: same. ORDTU F i l e ,  Jan  - Feb 54, MRB GSA FRC. 

6 8 ~ t r ,  0014~-8229 ,  CofOrd t o  CG,  RSA, 20 Apr 54, sub: Dispers ion  
Reduction, 762mm Rkt ,  M31, (HJ). ORDTU F i l e ,  Mar 54 - May 54,  MRB GSA 
FRC . 



measurement of low l e v e l  winds. I n  October 1954, t h e  Deputy Chief of  

S t a f f  f o r  L o g i s t i c s  n o t i f i e d  t h e  Chief S igna l  O f f i c e r  t h a t  t h e  AN/MMQ-1 

wind measuring s e t ,  a s  modif ied t o  i nc lude  an  improved ave rage r ,  was 

accep tab le  f o r  i n t e r i m  t a c t i c a l  u se ,  and d i r e c t e d  t h a t  s u f f i c i e n t  quan- 

t i t i e s  be procured t o  meet e s t a b l i s h e d  u s e r  requi rements .  
6  9  

0 
Subsequent f i e l d  and l a b o r a t o r y  t e s t s  of t h e  modified u n i t ,  i n  

l a t e  1954, d i s c l o s e d  a  number of new d e f i c i e n c i e s  which rendered  t h e  

equipment u n f i t  f o r  f i e l d  use .  Aside from n i n e  g e n e r a l  d e f i c i e n c i e s  

noted i n  f i e l d  t e s t s  a t  F c r t  S i l l ,  Oklahoma, t h e  Chief of  t h e  Army F i e l d  

Forces r epo r t ed  t h a t  l abo ra to ry  t e s t s  had shown t h e  averaging- type  

ins t rument  panel  t o  be u n s a t i s f a c t o r y  i n  s e v e r a l  important  r e s p e c t s .  

0 
One of t h e  main weaknesses noted concerned t h e  time r equ i r ed  

t o  a t t a i n  a  f u l l  s c a l e  r ead ing .  For example, i n  t h e  ca se  of a  l -mi le -  

per-hour wind, i t  took 3 .6  minutes f o r  t h e  ave rage r  t o  a t t a i n  63 per -  

c e n t  of f u l l  s c a l e  r ead ing ,  and about  10 minutes  t o  a t t a i n  a  f u l l  s c a l e  

reading .  The time r equ i r ed  t o  a t t a i n  t h e  p a r t i a l  reading  n a t u r a l l y  

v a r i e d  accord ing  t o  wind v e l o c i t y ,  bu t  t h e  time t o  a t t a i n  a  f u l l  s c a l e  

r ead ing  remained s u b s t a n t i a l l y  c o n s t a n t  a t  10 minutes .  I n  p r a c t i c e ,  

t h i s  meant t h a t  c o r r e c t i o n  f a c t o r s  f ed  t o  t h e  launcher  would be based 

on the  average  va lue  of winds which passed 10 minutes  be fo re  launch 

time. Another weakness noted w a s  t h e  h igh  s e n s i t i v i t y  of t h e  panel- 

f o r  example, l ay ing  a  hand on t h e  ins t rument  c a b i n e t  caused t h e  va lue  

of c o r r e c t i o n s  t o  va ry  from 5 t o  35 m i l s .  I n  a d d i t i o n ,  t h e  averager  was 

d i f f i c u l t  t o  zero  and would d r i f t  a s  much a s  20 m i l s  i n  one hour .  70 

691st I n d ,  DCSLOG, DAY t o  CSigO, 19 Oct 54, on L t r ,  OCSigO t o  
ACofS, G-4, 27 Aug 54, sub: Wind Meas Se t  AN/MMQ-1 f o r  H J .  ORDTU F i l e ,  
Sep 54 - Dec 54,  MRB GSA FRC. 

70 
(1) 1st Ind ,  OCBFF, t o  DCSWG, 29 Nov 54, on L t r ,  Hq, AFF Bd 1, 

F o r t  S i l l ,  Okla, t o  OCAFF, 28 Oct 54, sub: D e f i c i e n c i e s  of Wind Meas 
S e t ,  AN/MMQ-1. (2) 4 t h  I n d ,  OCAFF t o  ACafS, G-3, 16 Dec 54, on L t r ,  
OCSigO t o  ACofS, G-4, 27 Aug 54, sub: Wind Meas Se t  AN/MMQ-1 f o r  H J .  
Both i n  ORDTU F i l e ,  Sep 54 - Dec 54, MRB GSA FRC. 



(U) Some of the reported de f i c i enc i e s  were u l t imate ly  el iminated 

through modificat ion of in te r im t a c t i c a l  equipment; o thers  posed complex 

problems beyond the  current  s t a t e  of the  a r t ,  and therefore  were ca r r i ed  

over t o ,  and became a  pa r t  o f ,  the Honest John Improvement Program which 

began i n  1955. 7 1 

7 1 
(1) DF, 0014~-26110, CofOrd t o  OCSigO, 10 Dec 54, sub: Deficien- 

c i e s  of Wind Meas Set  AN/MMQ-1. ORDTU F i l e ,  Sep - Dec 54, MRB GSA FRC. 
(2) H J  Blue Book, pp. 47, 49. 
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CHAPTER V I I I  

c) 
@ PARALLEL LAUNCHER DEVELOPMENT PROGRAM (U) 

(U) The Ordnance Corps, it w i l l  be r e c a l l e d ,  i n i t i a t e d  t h e  p a r a l l e l  

launcher development program i n  A p r i l  1952, a t  t he  d i r e c t i o n  of the  Army 

Chief of S t a f f .  General  C o l l i n s  e s t a b l i s h e d  the  requirement f o r  such a 

program on 10 A p r i l  1952, a f t e r  observing an  Honest John f i r i n g  a t  t h e  

White Sands Proving Ground. He s t a t e d  t h a t  t h e  many t a c t i c a l  app l i ca -  

t i o n s  of the  rocket  pointed t o  t h e  need f o r  o t h e r  types  of launchers  t o  

supplement the  s e l f - p r o p e l l e d ,  truck-mounted type  being developed a t  

Rock I s l a n d .  I n  a d d i t i o n  t o  t h e  need f o r  developing a l igh twe igh t ,  a i r -  

t r a n s p o r t a b l e  launcher ,  he s a i d  t h a t  work should be s t a r t e d  on a towed- 

type launcher ,  t he  idea  being t h a t  s e v e r a l  rocke t s  could be towed i n t o  

f i r i n g  p o s i t i o n  by one prime mover, whi le  the  truck-mounted launcher 

could c a r r y  only one rocke t .  
1 

(U) Conducted under t h e  t e c h n i c a l  supe rv i s ion  of the  Redstone 

Arsenal  and c a r r i e d  on a non in te r fe rence  b a s i s  w i t h  t h e  se l f -p rope l l ed  

launcher p r o j e c t ,  the  program was p r imar i ly  concerned w i t h  engineer ing  

des ign  and f e a s i b i l i t y  s t u d i e s  of s e v e r a l  a l t e r n a t e  launchers  f o r  pos- 

s i b l e  use wi th  t h e  Basic Honest John System. S p e c i f i c a l l y ,  it embraced 

(1) a s e m i t r a i l e r - t y p e  launcher,  developed by t h e  Douglas A i r c r a f t  

Company, (2) an  a l t e r n a t e  f u l l - t r a i l e r  type ,  designed by t h e  American 

Machine and Foundry Company, (3) an expendable 1-shot  launcher,  

designed by t h e  ACF-Brill Motors Company, and (4) a l ightweight  v e r s i o n  

of t h e  XM-289 s e l f - p r o p e l l e d  launcher,  b u i l t  by the  Rock I s l a n d  Arsenal .  

(U) For reasons  which w i l l  become obvious p r e s e n t l y ,  t h e s e  innova- 

t i o n s  f a i l e d  t o  meet the  t a c t i c a l  requirements of t h e  Basic Honest John 

Weapon System, and t h e  e n t i r e  program was eventual ly  abandoned. E f f o r t  

a t  t h e  Douglas A i r c r a f t  Company and the  Rock I s l and  Arsenal ended wi th  - 

1 (1) H J  Blue Book, p. 15. (2) L t r ,  CofOrd t o  CO, RSA, 14 Apr 52, 
sub: Lchr f o r  H J  Rkt , Proj  TU2-3008, DA P r i  1A. H J  R&D Case F i l e s ,  Box 
14-90> RHA AMSC. 



the fabrication and test of one prototype model; the other two projects 

never got past the feasibility study stage. 

( df Evolution of the Semitrailer-Mounted Launcher (xM-290) (U) 

(U) The first phase of the abortive effort to provide a trailer- 

mounted launcher for the Honest John began in April 1952 and ended 2 

years later with a total expenditure of well over a quarter of a million 

dollars. On 14 April 1952, the Chief of Ordnance charged the Redstone 

Arsenal with responsibility for technical supervision of the development 

program, and directed that the work be carried out "in the most expedi- 

tious manner." Research and development funds totaling $270,000 had 

been allocated for this purpose earlier in the month. 
2 

(U) The Arsenal awarded this assignment to the Douglas Aircraft 

Company, the prime contractor for Honest John. rocket development under 

Project TU2-1029. Item I1 of Supplemental Agreement No. 8, dated 16 

June 1952, called for the design, fabrication, and delivery of one proto- 

type trailer-mounted launcher; participation in engineering work neces- 

sary to incorporate desirable design changes; and conversion of the 

design to Ordnance-type drawings and specifications. The estimated cost 

of this work amounted to $262,514, leaving the Redstone Arsenal $7,486 

for administrative overhead and contingencies. 3 

(U) The Douglas Aircraft Company completed the preliminary drawings 

of the proposed launcher design within 3 weeks after signing the contract; 

but final approval of the drawings for fabrication of the prototype 

launcher was not forthcoming for nearly 4 months. The proposed tactical 

design, presented during a conference at the contractor's plant on 8 

July, featured a folding-type launching rail with 25 feet of guidance 

instead of the 30-foot guidance length established for the self-propelled 

(1) Ibid. (2) Ltr, LAOD, thru CofOrd, to ACofS, G-4, 23 May 52, 
sub: Req for Appr of Awd of Suppl Agmt to Enlarge the Scope of Work & 
Inc the Est Cost & Fxd Fee of Contr No. DA-04-495-ORD-22, DAC. HJ R&D 
Case Files, Box 14-8, RHA AMSC. (3) HJ Blue Book, pp. 8, 15. 
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t h e  pro to type  launcher  was under way a t  t h e  Consolidated Western S t e e l  

Corporat ion,  Santa Monica, C a l i f o r n i a .  
7  

(U) The t ra i le r -mounted  pro to type  launcher ,  des ignated  a s  t h e  

XM-290, underwent vigorous shakedown t e s t  a t  Santa Monica, i n  May 1953, 

and a r r i v e d  a t  t h e  White Sands Proving Ground, on 17 June,  f o r  use  i n  

comparison t e s t s  w i t h  t h e  XM-289-2 s e l f - p r o p e l l e d  launcher .8 The Chief 

of Ordnance had i n s i s t e d ,  i n  November 1952, t h a t  t h e  schedule "be 

expedi ted  t o  e f f e c t  an e a r l i e r  d e l i v e r y  d a t e  [ t h a n  May 19531 i n  o rde r  

t h a t  comparative t e s t s  may be performed . . . a s  soon a s  p o s s i b l e .  ,I9 

But t h e  c o n t r a c t o r  was appa ren t ly  unable t o  improve t h e  schedule;  and,  

indeed,  t h e  equipment a c t u a l l y  a r r i v e d  a t  t h e  proving ground s e v e r a l  

weeks l a t e r  t han  o r i g i n a l l y  planned. Th i s  was j u s t  a s  w e l l ,  f o r  a  

h igher  p r i o r i t y  f i r i n g  program i n t e r f e r e d  wi th  t h e  t e s t  schedule and 

formal emplacement f i r i n g s  from t h e  launcher  d i d  not  begin u n t i l  August 

1953-some 8 weeks a f t e r  t h e  d e l i v e r y  of t h e  equipment. 
10 

(U) Beginning on 17 August and cont inuing  through 10 December 1953, 

t h e  t e s t  crew a t  White Sands f i r e d  s i x  Honest John r o c k e t s  from t h e  

XM-290 launcher .  Performance of t h e  launcher  i n  t h e s e  t e s t s  was d i s -  

appoin t ing  i n  s e v e r a l  r e s p e c t s ,  bu t  p a r t i c u l a r l y  s o  i n  t h e  broad a r e a s  

of s t a b i l i t y  and c o n s t r u c t i o n  ruggedness.  I n  each of t h e  f i r i n g s ,  t h e  

rocke t  back b l a s t  caused t h e . l a u n c h e r  t o  jump about  18 inches .  The 

Douglas A i r c r a f t  Company at tempted t o  c o r r e c t  t h i s  d e f i c i e n c y  w i t h  a  

7 ~ o n t h l y  Prog Repts ,  P ro j  TU2-3008, Dec 52 and Jan  53. H J  R&D Case 
F i l e s ,  Boxes 14-90 and 14-8, RHA AMSC. 

' ~ o n t h l ~  Prog Rept ,  P ro j  TU2-3008, May 53; Q t r l y  Prog Rept,  Jun - 
Aug 53. H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. 

' ~ t t ,  CofOrd t o  CG, RSA, 18 Nov 52, sub: H J  Pro j s  TU2-1029 & 
TU2-3008. ORDTU F i l e ,  Nov 52 - Dec 52, MRB GSA FRC. 

1 0 ~ o n t h l y  Prog Rept ,  P ro j  TV2-3008, Jun 53; Q t r l y  Prog Rept,  Jun - 
Aug 53. H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. 

ll"~unnoary of Honest John Data (010 Grain) ," a t c h  a s  I n c l  t o  L t r ,  
CG, WSPG, t o  CofOrd, 10 Mar 54, sub: H J  Rkt Data. ORDTU F i l e ,  Mar 54 - 
May 54, MRB GSA FRC. 



blast deflector, but without success. l2 In the last firing, the left 

rear launcher jack failed because of a break in the cast iron housing. 
13 

(U) Road tests of the trailer-mounted launcher, conducted at the 

Aberdeen Proving Ground early in 1954, indicated the need for improved 

mobility. For example, heavy weight and poor roadability made it imprac- 

tical for any existing prime mover to pull more than one such launcher 

at a time. The lack of traction on hills was equally disturbing. 
14 

(U) Recognizing that the trailer-mounted launcher offered no signif- 

icant improvement over the self-propelled design, the Chief of Ordnance 

withdrew the requirement for a trailer-type launcher, in April 1954. 

Accordingly, the White Sands Proving Ground terminated all tests and 

modifications, and placed the XM-290 launcher in storage. 15 

(U) Alternate Study of Trailer-Type Launcher 

(U) In August 1952, while final approval of the semitrailer 

launcher design was still being debated, the Chief of Ordnance directed 

the Redstone Arsenal to obtain an alternate engineering study of a 

trailer-type launcher from another source. l6 Five months later, the 

Arsenal selected the American Machine and Foundry Company to conduct an 

engineering study of a full-trailer type launcher, and sent the New York 

Ordnance District $25,000 for the execution of a cost-plus-fixed-fee 

contract. l7 The District completed the negotiation of a contract for 

'%onthly Prog Repts, Proj TU2-3008, Sep 53 & Dec 53. HJ R&D Case 
Files, Box 14-8, RHA AMSC. 

13TT ORDBS-STD-12-289, CG, WSPG, to CofOrd, 11 Dec 53. HJ R&D 
Case Files, Box 14-8, RHA AMSC. 

14(1) HJ ~ l u e  Book, pp. 15 - 16. (2) Cagle, "Design, Development 
and Production of Rockets and Rocket Launchers, 1946 - 1954," 11, 230. 

15~onthly Prog Rept, Proj TU2-1029, Apr 54. ORDTU File, Mar 54 - 
May 54, MRB GSA FRC. 

16~tr, CofOrd to CO, RSA, 20 Aug 52, sub: Engr Study on Tlr Type 
Lchr. HJ R&D Case Files, Box 14-90, RHA AMSC. 

17~tr, CG, RSA, to Dist Chf, NYOD, 5 Jan 53, sub: Engr Study on Tlr 
Mounted Lchr for HJ Rkt. HJ R&D Case Files, Box 14-8, RHA AMSC. 



$24,320, i n  l a t e  March 1953. 
18 

(U) The American Machine and Foundry Company proceeded w i t h  an  

a n a l y s i s  of t h e  problem whi l e  c o n t r a c t  n e g o t i a t i o n s  were under way, and 

by l a t e  A p r i l  1953 had completed s i x  pre l iminary  des ign  concepts  f o r  

c o n s i d e r a t i o n .  During a  conference  he ld  a t  t h e  Pentagon i n  May 1953, 

Ordnance Corps r e p r e s e n t a t i v e s  s e l e c t e d  f o r  f u r t h e r  eng inee r ing  s tudy  a  

beam t r a i l e r  des ign  mounted on a  s u i t a b l e  c a r r i a g e  f o r  towing e i t h e r  a s  

a  s e m i t r a i l e r  o r  a s  a  f u l l - t r a i l e r  by emplacing a  d o l l y .  
19 

(U) The c o n t r a c t o r  completed t h e  f e a s i b i l i t y  s tudy  of  t h i s  des ign  

i n  J u l y  1953 and submit ted the  f i n a l  s tudy  r e p o r t  i n  l a t e  August. An 

e v a l u a t i o n  subsequent ly  made by t h e  Redstone Arsena l  Technica l  & 

Engineering Div i s ion  r e s u l t e d  i n  t h e  conc lus ion  t h a t  f u r t h e r  development 

of t h e  proposed launcher  should not  be cons idered ,  s i n c e  i t  o f f e r e d  no 

marked advantage over  t h e  t r a i l e r -moun ted  type designed by the  Douglas 

A i r c r a f t  Company. 
20 

However, t h e  Chief of  Ordnance decided t h a t  t h e r e  

were enough d i f f e r e n t  f e a t u r e s  i n  t h e  proposed launcher  t o  "poss ib ly  

j u s t i f y  t h e  complet ion of  eng inee r ing  and product ion  of a  p ro to type , "  

and t h a t  t he  proposa l  should be presented  f o r  c o n s i d e r a t i o n  by t h e  Army 

F i e l d  Forces and t h e  General  S t a f f .  To pursue t h e  program, about  

$147,300 would be needed t o  complete eng inee r ing ,  and $75,000 t o  $100,000 

f o r  t h e  manufacture of a  p ro to type .  21  

18cont rac t  DA-30-069-ORD-1074 s igned  on 25 March 1953. H J  Blue 
Book, p. 151. 

1 9 ~ o n t h l y  Prog Repts ,  P r o j  TU2-3008, Apr 53 & May 53. H J  R&D Case 
F i l e s ,  Box 14-8, RHA AMSC. 

20 
(1) Q t r l y  Prog Rept,  P r o j  TU2-3008, Jun - Aug 53. (2) 1st Ind ,  

Dep Ch, T&E Div, OML, t o  Chf, Rkt Dev Div, OML, 26 Oct 53, on Memo, Act 
Chf, Rkt Dev Div, t o  Chf, T&E Div, 14 Sep 53, sub: F i n a l  Repts on ACF- 
B r i l l  Study on H J  Lt W t  Expendable Lchr & AMFCo Study of  H J  T l r  Mounted 
Lchr, and ACF-Brill Dwg of Expendable Lchr.  Both i n  H J  R&D Case F i l e s ,  
Box 14-8, RHA AMSC. 

2 1 ~ i n  of H J  Lchr Conf a t  OCO, 15 Oct 53, a t c h  t o  Tv l  Rept by Pfc 
Roger C .  Guarino, Rkt Dev Div, OML, 26 Oct 53. H J  R&D Case F i l e s ,  Box 
14-8, RHA AMSC. 



(U) Both the Army Field Forces and the General Staff promptly 

disapproved the proposal and all effort ceased with final payment to the 

contractor in November 1953. 22 The total expenditure under the contract 

amounted to about $22,266, some $2,054 of the original contract amount 

being recovered. 23 The cost of administrative overhead at the Redstone 

Arsenal and the New York Ordnance District probably increased the total 

cost of the program to some $25,000. 
2 4 

(U) Engineering Design of the Expendable, 1-Shot Launcher 

(U) The third phase of the parallel program officially began in 

June 1952, when the Chief of Ordnance authorized the Redstone Arsenal to 

initiate action for development of a lightweight, air-transportable, 

knock-down-type launcher capable of being assembled without the need for 

special tooling. The object of the program was to provide a means of 

launch emplacement in relatively inaccessible regions, such as could be 

made by helicopter delivery or comparatively light automotive equipment. 

Structurally, the launcher would have to be strong enough to support 

only one firing, and therefore would be considered an expendable item 

which might be reused or deserted, depending upon the combat situation. 2 5 

(U) By the end of July 1952, the Redstone Arsenal Technical & 

Engineering Division had completed a detailed outline of the requirements 

and design characteristics for such a launcher and solicited cost pro- 

posals from various sources through the Ordnance districts. The program 

plan consisted of four phases, the first one dealing exclusively with an 

engineering study and preparation of drawings suitable for fabrication 

22~agle, "Design, Development and Production of Rockets and Rocket 
Launchers, 1946 - 1954," 11, 225. 

2 3 ~ ~  Blue Book, p. 151. 

24~stimate based on trends in other similar programs; exact cost 
figures not available. 

25~tr, CofOrd to CO, RSA, 10 Jun 52, sub: Lt Wt lchr for HJ Rkt, 
Proj TU2-3008, DA Pri 1A. HJ R&D Case Files, Box 14-90, RHA AMSC. 



of a p ro to type .26  A s tudy  of t he  compet i t ive  b i d s ,  rece ived  i n  l a t e  

August 1952, l ed  t o  t h e  s e l e c t i o n  of t h e  ACF-Brill Motors Company, of 

Ph i l ade lph ia ,  whose proposa l  embraced a t o t a l  c o s t  e s t i m a t e  of $191,950 

f o r  t h e  four-phase program. To c a r r y  ou t  t he  planned program, an  add i -  

t i o n a l  $23,050 would be r equ i r ed  f o r  Redstone Arsena l  suppor t ,  i n c r e a s -  

ing  the  t o t a l  es t imated  c o s t  t o  $215,000. Funds i n i t i a l l y  supp l i ed  f o r  

t h e  program amounted t o  $69,000. 
2 7 

(U) I n  October 1952, t h e  Arsena l  s e n t  t h e  P h i l a d e l p h i a  Ordnance 

D i s t r i c t  $44,180 f o r  t h e  n e g o t i a t i o n  of a n  R&D c o n t r a c t  cover ing  t h e  

Phase I engineer ing  des ign  s tudy .  The b a s i c  c o n t r a c t ,  awarded t o  t h e  

ACF-Brill Motors Company on 3 December 1952, amounted t o  $43,680 and 

c a l l e d  f o r  complet ion of t he  eng inee r ing  s tudy  by 3 1  March 1953. 
2 8 

(U) The Phase I s tudy  progressed on schedule;  and, a s  l a t e  a s  19 

March 1953, i t  appeared t h a t  t h e  t a r g e t  d a t e  would be met w i t h  ea se .  

During a meeting a t  t h e  c o n t r a c t o r ' s  p l a n t ,  on 10 March, a Redstone 

Arsena l  r e p r e s e n t a t i v e  had "reviewed i n  d e t a i l ' '  t h e  proposed launcher  

des ign  which f e a t u r e d  a 25-foot  guidance length .  On the  b a s i s  of t h i s  

review,  t h e  c o n t r a c t o r  had then  b u i l t  a one-e ighth  s c a l e  model of  the  

launcher  and presented  i t  t o  Ordnance Corps o f f i c i a l s  du r ing  a meeting 

a t  t h e  Pentagon on 19 March. Up t o  and inc lud ing  t h e  l a t t e r  review,  

t h e r e  had appeared t o  be g e n e r a l  agreement t h a t  t h e  proposed launcher  

des ign  would f u l f i l l  t h e  e s t a b l i s h e d  m i l i t a r y  requi rements ,  and t h e  con- 

t r a c t o r  had proceeded w i t h  p l ans  f o r  a formal  p r e s e n t a t i o n  t o  t h e  Army 

F i e l d  Forces.  

26 
L t r ,  CG, RSA, t o  D i s t  Chf, Chicago Ord D i s t  (same l t r  t o  o t h e r  

d i s t s )  , 29 J u l  52, sub: Ord P r o j  TU2-3008C, DA P r i  lA, Lt W t  Lchr f o r  
H J  Rkt; and I n c l  1 t h e r e t o ,  O u t l i n e  of a Prog t o  Design & Dev a Lt  W t  
Knock-Down Type Lchr & Hdlg Equip f o r  t h e  H J  Rkt,  RSA T&E Div, 15 J u l  
52. H J  R&D Case F i l e s ,  Box 14-90, RHA AMSC. 

2 7 ~ t r ,  CG, RSA, t o  CofOrd, 11 Sep 52, sub: Lt  W t  Lchr f o r  H J  Rkt,  
P r o j  TU2-3008, DA P r i  lA. H J  R&D Case F i l e s ,  Box 14-90, RHA AMSC. 

28(1) L t r ,  D i s t  Chf, PHOD, t o  CGy RSA, 5 Dec 52, sub: Phase I 
Design Study of H J  Rkt [Contr  DA-36-034-ORD-11481. H J  R&D Case F i l e s ,  
Box 14-90, RHA AMSC. (2) Monthly Prog Rept,  P ro j  TU2-3008, Jan  53. 
H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. 



(U) But t hen  came a f r u s t r a t i n g ,  e leventh-hour  d e c i s i o n  t h a t  s e n t  

t h e  d e s i g n  eng inee r s  back t o  t h e i r  drawing boards .  On 27 March, t h e  

c o n t r a c t o r  r ece ived  word t h a t  t h e  O f f i c e ,  Chief o f  Ordnance had i s sued  

a new d i r e c t i v e  r e q u i r i n g  a l l  l aunchers  f o r  t h e  Honest John t o  be based 

on a 30-foot  guidance r a i l .  This  r a d i c a l ,  l a s t -minu te  s h i f t  i n  t e c h n i c a l  

guidance-no doubt r e s u l t i n g  from exper ience  w i t h  t h e  XM-290 t r a i l e r -  

mounted launcher-rendered about  h a l f  o f  t h e  c o n t r a c t o r ' s  drawings and 

c a l c u l a t i o n s  o b s o l e t e ,  and s e t  t h e  eng inee r ing  des ign  e f f o r t  back n e a r l y  

a month. Because of t h i s  d e l a y ,  t h e  ACF-Brill  Motors Company r eques t ed  

a 60-day t ime ex tens ion ,  w i t h  submission of t h e  i n t e r i m  t e c h n i c a l  r e p o r t  
2 9 

by t h e  end of May 1953. A subsequent  amendment t o  t he  c o n t r a c t  

extended t h e  e x p i r a t i o n  d a t e  t o  3 1  May 1953. 
3 0 

(U) I n  l a t e  A p r i l  1953, t h e  c o n t r a c t o r  he ld  a meeting a t  P h i l a d e l p h i a  

t o  acqua in t  personnel  of t h e  Army F i e l d  Forces w i t h  t h e  proposed des ign  

of t h e  l i gh twe igh t ,  expendable launcher .  Though favorably  impressed i n  

a v e r y  g e n e r a l  way, Lt .  Col. M .  W .  Jennings ,  r e p r e s e n t i n g  t h e  O f f i c e  o f  

t h e  Chief ,  Army F i e l d  Forces ,  po in ted  t o  s e v e r a l  l i m i t a t i o n s  which would 

be d e t r i m e n t a l  t o  f i e l d  ope ra t ion :  namely, t he  lack  of f l e x i b i l i t y ,  t h e  
0 

3 maximum t r a v e r s e ,  and t h e  exces s ive  time and equipment neces sa ry  t o  

emplace and aim t h e  launcher .  Another r e p r e s e n t a t i v e  of t h e  F i e l d  Forces 

expla ined  t h a t ,  a s  a t a c t i c a l  weapon, t h e  launcher  might be used t o  f i r e  

a t  s h o r t  ranges  down t o  10,000 ya rds .  Th i s ,  he s a i d ,  would r e q u i r e  a 
0 minimum r a i l  e l e v a t i o n  of 10 ; whereas t h e  proposed launcher had been 

designed f o r  a 15' minimum f i r i n g  e l e v a t i o n .  The obvious problem he re  

was t h a t  t h e  u s e r  had f a i l e d  t o  e s t a b l i s h  a f i r m  requirement  f o r  a s h o r t -  

range f i r i n g  c a p a b i l i t y ;  and, consequent ly ,  t h e  Ordnance Corps had n o t  

29(1) t r y  ACF-Brill Motors Co., t o  CGy RSA, 2 Apr 53, sub: Contr 
~A-36-034-ORD-1148RD~ P t b l  Rkt Lchr, H J .  (2) Prog Rept No. 3 ,  3 1  Mar 
53, ACF-Brill Motors Co. Both i n  HJ R6J) Case F i l e s ,  Box 14-8, RHA AMSC. 

3 0 ~ h e  ACF-Brill Motors Company c i t e d  t h e  amended e x p i r a t i o n  d a t e  
i n  a l e t t e r  t o  t h e  Ph i l ade lph ia  Ordnance D i s t r i c t ,  18 May 1953, s u b j e c t :  
Cont rac t  DA-36-034-ORD-1148 (RD), Po r t ab l e  Rocket Launcher, Honest John. 
H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. 



included such p rov i s ions  i n  t h e  eng inee r ing  s tudy  c o n t r a c t ,  t h e  l a t t e r  
0 

c a l l i n g  f o r  a  minimum f i r i n g  e l e v a t i o n  of 15 . 
(U) A t  t he  conclus ion  of t h e  conference ,  t h e  ACF-Brill Motors 

Company agreed t o  conduct f u r t h e r  s t u d i e s  w i t h  a  view toward i n c r e a s i n g  
0 0 

t h e  maximum t r a v e r s e  from 2 3  t o  -+_lo , and reducing  t h e  minimum f i r i n g  
0 

e l e v a t i o n  from 215 t o  +_lo0. The company ' s des ign  eng inee r s  poin ted  

o u t ,  however, t h a t  t h e r e  were no quick and easy  s o l u t i o n s  t o  t h e s e  

problems. The r e v i s e d  minimum r a i l  e l e v a t i o n  was of prime concern,  

p a r t l y  because a l l  t he  des ign  drawings and c a l c u l a t i o n s  had been p r e d i -  
0 

ca t ed  on a  15 e l e v a t i o n ,  bu t  mainly because of  t h e  complex c o n d i t i o n s  

inhe ren t  i n  a  lower f i r i n g  e l e v a t i o n .  
3 1  

(U) I n  a d d i t i o n  t o  s t u d i e s  of t h e s e  problems, t h e  Redstone Arsena l  

l a t e r  r eques t ed  t h a t  t h e  c o n t r a c t o r  i n v e s t i g a t e  (1) t h e  p o s s i b i l i t y  of 

f a b r i c a t i n g  t h e  f i r s t  p ro to type  w i t h  commercial aluminum r a t h e r  t han  

s p e c i a l ,  ex t ruded  aluminum, and (2) t h e  f e a s i b i l i t y  of conve r t ing  t h e  

expendable launcher  t o  a  s e l f - p r o p e l l e d  type  by mounting i t  on a  2-112- 

ton ,  6-by-6, s t anda rd  t r u c k  c h a s s i s .  To al low time f o r  t h i s  added 

e f f o r t ,  t he  Arsena l  extended t h e  c o n t r a c t  per iod  t o  30 June 1953. 
3  2  

(U) The eng inee r ing  s tudy  cont inued through May wi thout  i n t e r r u p -  

t i o n ,  bu t  i n  t h e  succeeding 2  months i t  came t o  a  v i r t u a l  s t a n d s t i l l .  

The c o n t r a c t o r ' s  p l a n t  was c r i p p l e d  by a  s t r i k e  dur ing  most of June,  

r e s u l t i n g  i n  ano the r  c o n t r a c t  ex t ens ion  t o  3 1  J u l y  1953. 33 Then, on 7 

J u l y ,  t h e  Cont rac t ing  O f f i c e r  i s sued  a  Stop-work o r d e r  which remained 

i n  e f f e c t  through 22 J u l y .  The new work d i r e c t i v e ,  i s sued  on 23 J u l y ,  

c a l l e d  f o r  completion of t h e  eng inee r ing  des ign  s tudy  and submission of 

t h e  f i n a l  r e p o r t ,  by 3 1  August, on both  t h e  expendable,  ground-emplaced 

-- 

31(1) Min of Mtg a t  ACF-Brill Motors Co., Ph i l ade lph ia ,  Pa . ,  23 
Apr 53. (2) Monthly Prog Rept ,  P r o j  TU2-3008, Apr 53. Both i n  H J  R&D 
Case F i l e s ,  Box 14-8, RHA AMSC. 

3 2 ~ o n t h l y  Prog Rept,  P r o j  TU2-3008, Jun 53. H J  R&D Case F i l e s ,  
Box 14-8, RHA AMSC. 



launcher and t h e  s e l f - p r o p e l l e d ,  l i gh twe igh t  launcher .  
34  

(U) Meanwhile, t h e  Redstone Arsenal  proceeded w i t h  p lans  t o  f a b r i -  

c a t e  one pro to type  of t h e  expendable, l i gh twe igh t  launcher ,  and a c t u a l l y  

suppl ied  t h e  Ordnance D i s t r i c t  $102,000 f o r  t h a t  purpose i n  l a t e  May 

34(1) L t r ,  ACF-Brill Motors Co., t o  CG, RSA, 26 Aug 53, sub: Contr 
DA-36-034-ORD-1148RD, P t b l  Rkt Lchr, H J .  (2) Min of Mtg a t  ACF-Brill 
Motors Co., 12 Aug 53. (3) Q t r l y  Prog Rept , Pro j TU2-3008, Jun - Aug 
53. A l l  i n  H J  R 6 9  Case F i l e s ,  Box 14-8, RHA AMSC. 

35(1) L t r ,  ACF-Brill Motors Co., t o  Di s t  Chf, PHOD, 18 May 53, sub: - 
Contr ~~-36-034-ORD-l148(RD), P t b l  Rkt Lchr, H J .  (2) L t r ,  ACF-Brill 
Motors Co., t o  CG, RSA, 18 May 53, sub: Contr DA-36-034-ORD-1148. (3) 
L t r ,  PHOD, t o  CG, RSA, 20 May 53, sub: ACF-Brill Motors Co., Contr DA- 
36-034-ORD-1148 - Proposal f o r  Fab of Prototype.  (4) L t r ,  CG, RSA, t o  
PHOD, 27 May 53, sub: ACF-Brill Contr ORD-1148 - P t b l  Rkt Lchr,  HJ. 
A l l  i n  H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. 

1953. Under t h e  supplemental  c o n t r a c t  agreement subsequently awarded, 

t h e  ACF-Brill Motors Company promised t o  d e l i v e r  one pro to type  of  a 

g r e a t l y  s i m p l i f i e d  launcher des ign  by 3 1  October 1953, w i t h  one s e t  of 

t h e  f i n a l  engineer ing  drawings and 150 cop ies  of "Notes on Development 

Type Mater ie l"  t o  fol low w i t h i n  30 days. Add i t iona l  R&D funds ob l iga t ed  

f o r  t h i s  e f f o r t  ( i nc lud ing  an  average f ixed  f e e  of 10 percent )  amounted 

t o  $102,139.58: $83,005.52 f o r  f a b r i c a t i o n  of t h e  pro to type  and 

$19,134.06 f o r  completion of engineer ing  work. 
35  

(U) The ACF-Brill Motors Company completed t h e  b a s i c  engineer ing  

s tudy  and submit ted t h e  f i n a l  r e p o r t  i n  August 1953. An a n a l y s i s  of t h e  

s tudy r e p o r t ,  by t h e  Redstone Arsenal ,  i n d i c a t e d  v i r t u a l l y  no improve- 

ment over t h e  s e l f - p r o p e l l e d  launcher developed by t h e  Rock I s l and  

Arsenal .  The 1 - sho t ,  po r t ab le  launcher des ign  s t i l l  possessed t h e  l i m i -  

t a t i o n s  p rev ious ly  noted by t h e  Army F i e l d  Forces;  and t h e  system had 

not  been s i m p l i f i e d ,  a s  claimed by t h e  c o n t r a c t o r ,  a c rane  and an  add i -  

t i o n a l  t ruck  s t i l l  being r equ i red  f o r  handling and t r a n s p o r t i n g  t h e  

rocke t  and launcher .  An e v a l u a t i o n  of t h e  truck-mounted launcher  s tudy 

r evea led  t h a t  t h e  requirement f o r  mounting t h e  launcher  on a 2-1/2-ton 

t ruck  was n e i t h e r  p r a c t i c a l  nor f e a s i b l e ,  i n  t h a t  t h e  rocket  alone-  

wi thout  any e l e v a t i n g ,  t r a v e r s i n g ,  o r  suppor t ing  mechanisms-would 



overload the vehicle. The evaluation team thus concluded that "neither 

launcher has sufficient advantages to justify a development program. It3 6 

(U) The Army and the Marine Corps promptly withdrew their support 

of the 1-shot, expendable launcher; and, in October 1953, the Redstone 

Arsenal revoked the funds ($102,139.58) which had been allotted for 

additional engineering effort and fabrication of the prototype. 37 With 

the cancellation of these funds, the net cost of the engineering study 

program, including Redstone Arsenal support, was about $69,000. 3 8 

(U) But the effort to develop a lightweight launcher did not end 

here. The Rock Island Arsenal immediately took up the challenge and 

attempted to develop a lightweight version of its self-propelled 

launcher, using an aluminum beam structure similar to the one resulting 

from the ACF-Brill expendable launcher study. Notwithstanding the with- 

drawal of support from the portable launcher, the Chief of Ordnance in 

November 1953, decided to continue the program, on the premise that the 

Army Field Forces "would support a self-propelled type of lightweight 

launcher. . . . It39 
v 

(p3 The Lightweight, Self -Propelled Launcher (XM-289E1) (U) 
U (n In January 1954, the Rock Island Arsenal began work on a light- 

weight version of the XM-289 launcher (later to be designated as the 

XM-289E1), using the vehicle and parts from the XM-289-1 prototype. 40 

In consonance with policy guidance issued by the Chief of Ordnance in 

361sr Ind, Dep Chf, T&E Div, OML, to Chf, Rkt Dev Div, OML, 26 Oct 
53, on Memo, Act Chf, Rkt Dev Div, to Chf, T&E Div, 14 Sep 53, sub: 
Final Repts on ACF-Brill Study on HJ Lt Wt Expendable Lchr ..., and ACF- 
Brill Dwg of Expendable Lchr. HJ R&D Case Files, Box 14-8, RHA AMSC. 

37Qtrly Prog Rept, Proj TU2-3008, Sep - Nov 53. HJ R&D Case Files, 
Box 14-8, RHA AMSC. 

38~xact cost figures not available. 

39~tr, CofOrd to COY RIA, 12 Nov 53, sub: Aluminum Beam for HJ Rkt 
Lchr, Proj TU2-3008, DA Pri 1A. HJ R&D Case Files, Box 14-8, RHA AMSC. 

40 ~ohnson and Wes ton, "Development and Product ion of Rocket 
Launchers at Rock Island Arsenal, 1945 - 1959," 11, 179 - 80. 
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March 1953,41 t h e  Arsena l  eng inee r s  based t h e i r  i n i t i a l  r a i l  de s ign  on 

a 30-foot  guidance l eng th .  The Douglas A i r c r a f t  Company had e s t ima ted  

t h a t  a reduced,  25-foot guidance l eng th  would i n c r e a s e  r o c k e t  d i s p e r s i o n  

by about  1.0 m i l  over  t h e  10.5 m i l s  d i s p e r s i o n  expected f o r  t h e  t a c t i c a l  

XM-289 launcher .  
42 

However, t h e  r e s u l t s  of  l a t e r  t e s t s ,  i n  t h e  e a r l y  

f a l l  o f  1954, i n d i c a t e d  t h a t  a 25-foot  guidance l e n g t h  would i n c r e a s e  

d i s p e r s i o n  by only  0 . 5  m i l .  The Commanding General  of t h e  Redstone 

Arsena l  t h e r e f o r e  recornended t h a t  t h e  aluminum launching r a i l  be ing  

developed f o r  t h e  l i gh twe igh t  system be based on t h e  25-foot  guidance 

length.43 A s  an a l t e r n a t i v e  t o  t h e  aluminum ra i l ,  t h e  Rock I s l a n d  

Arsena l  a l s o  b u i l t  a shor tened  s t e e l  r a i l ,  t h e  l a t t e r  being designed 

t o  meet Phase I11 a i r b o r n e  requi rements  wi thout  removal of t h e  launch- 

i n g  beam. 
44 

(U) Beginning i n  l a t e  A p r i l  1955, t h e  XM-289E1 truck-mounted 

launcher  underwent ex t ens ive  t e s t s  a t  t h e  White Sands Proving Ground, 

f i r s t  w i t h  t h e  s t e e l  r a i l  and l a t e r  w i t h  t h e  aluminum r a i l .  The des ign  

eng inee r s  soon d i sca rded  t h e  aluminum beam s t r u c t u r e ,  c h i e f l y  because 

of d i f f i c u l t i e s  i n  prevent ing  undue d i s t o r t i o n  from welding and hea t -  

t r e a t i n g  o p e r a t i o n s ,  and problems involved i n  j o in ing  s t e e l  t o  aluminum. 

The XM-289E1 launcher  remained a t  t h e  proving ground through 1956- 

presumably f o r  f u r t h e r  t e s t s  w i t h  t h e  s t e e l  r a i l .  I n  e a r l y  1957, t h e  

Ordnance Corps decided t o  abandon t h e  program, and t h e  White Sands 

Proving Ground shipped t h e  launcher  back t o  t he  Rock I s l a n d  Arsena l .  45 

The Arsena l  l a t e r  used a modif ied v e r s i o n  of  t h e  XM-289E1 launcher  i n  a 

41(1) L t r ,  ACP-Brill Motors Co., t o  CG, RSA, 2 Apr 53, sub: . Contr .... ORD-1148RD, P t b l  Rkt Lchr HJ .  (2) Prog Rept No. 3 ,  3 1 Mar 
53, ACF-Brill Motors Co. Both i n  H J  R&D Case F i l e s ,  Box 14-8, RHA AMSC. 
(3) See above, p. 209. 

4 2 ~ e e  above, pp. 202 - 03.  

4 3 ~ t r ,  CG, RSA, t o  CG, RIA, 21 Sep 54, sub: Ord P r o j  TU2-1029, E f f e c t  
of Decreased Guidance Length. ORDTU F i l e ,  Sep 

44 
Johnson and Weston, 9. &., 11, 179 - 

54 - Dec 54, MRB GSA FRC. 
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special project for the Air Force, but it, too, was soon terminated. 
4 6 

(U) The available source material does not contain reliable cost 

data on the XM-289E1 program; however, judging from the scope and length 

of the program, the total expenditure probably exceeded the $102,139 

which has been recovered from the cancelled ACF-Brill contract. 

(U) Summary 

(U) All told, the Government invested over a half million dollars 

in the parallel launcher development effort; but the designs evolving 

from the multilateral program offered little or no improvement over the 

XM-289 launcher. Generally speaking, the launchers were complicated, 

bulky, heavy, unwieldy, and structurally unreliable. However, the 

Ordnance Corps gained from the program a tremendous amount of technical 

knowledge in the form of comprehensive study reports and drawings, as 

well as much valuable technical data and experience in the limited field 

tests. Aside from this, the only tangible returns embraced two full- 

scale prototype launchers and one miniature model. 

(U) Sooner or later, all of these benefits would be put to use and, 

perhaps, eventually pay for themselves. For example, the Air Force used 

the XM-289E1 prototype to good advantage, the total bill for necessary 

modifications amounting to only $61,000, in contrast to a much greater 

basic development cost. More importantly, the technical knowledge and 

experience gained with the reduced, 25-foot guidance rail ultimately 

led to the successful development of an even lighter, lower, and shorter 

launcher for the Improved Honest John Rocket System. 47 



CHAPTER IX 

(S) THE BASIC HONEST JOHN WEAPON SYSTEM (U) 

(U) The evolution of the Basic Honest John Weapon System has been 

traced from its inception in the heat of the Korean emergency, through 

the crash development and production of tactical hardware, thence to its 

deployment as an interim emergency weapon in 1954, and its subsequent 

design refinement in the product improvement phase. What then were the 

military characteristics of the combined weapon system that finally 

emerged from this latter effort? What were its tactical capabilities 

and limitations, and what was its expected life-span as a member of the 

Army's family of operational weapons? 
r) 

Operational Characteristics of the Tactical System (U) 

(U) The Basic Honest John System depicted in the accompanying 

chart is a surface-to-surface artillery rocket having a degree of air 

transportability. It provides the bulk of the Army's current capability 

for division and Corps nuclear fire support and contributes significant 

non-nuclear fire support. Unlike the more complicated guided missile 

systems, the Honest John is a free-flight rocket, unencumbered by elec- 

tronic controls, simple in design, and simple to operate. Its range is 

equivalent to that of medium- to long-range artillery. Yet it has con- 

siderably more battlefield mobility than conventional artillery and one 

round can deliver on a target the demolition effect of hundreds of 

artillery shells. 

(U) The rocket itself comprises three separately packaged compo- 

nents: the head compartment (nose section); the motor (JATO and pedestal 

section) ; and the fin assembly. These components are so packaged to 

save money in shipping and to facilitate the sequence peculiar to dif- 

ferent components. For instance, the motor must be sent to the Radford 

Arsenal for propellant loading, while the head compartment must go to 

one of the warhead agencies for warhead installation. Final assembly of 

the head and fins to the motor section takes place in the assembly area 

to the rear of the firing site. 

2 15 
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HONEST JOH M 31 
WARHEAD 

LENGTH - 3 2 7  " DIAMETER - 762 MM 
WEIGHT- 5 , 9 0 0  LBS. PAYLOAD - 1 , 5 0 0  LBS. 

THRUST - 9 2 . 5 0 0  LBS. 

RANGE - KM 

WIND SET 
AN/MMQ-I 

LAUNCHER 
M- 289 QBmR 

W " 1 .  111 
D L l l  



(U) Once assembled, t h e  27-foot  rocke t  i s  t r a n s f e r r e d ,  by means of 

a  medium wrecker ,  t o  t h e  s e l f - p r o p e l l e d  launcher  and t r a n s p o r t e d  t o  t h e  

launching s i t e  where i t  i s  aimed and f i r e d  i n  much t h e  same manner a s  a  

convent iona l  a r t i l l e r y  gun. Designed f o r  rugged,  c ros s -coun t ry  t r a v e l ,  

t h e  s e l f  -p rope l l ed  launcher  v e h i c l e  can  s a f e l y  t r a n s p o r t  a  rocke t  on 

i t s  r a i l  du r ing  movement. The rocke t  can be d r i v e n  t o  t h e  launch s i t e ,  

e l e v a t e d  t o  t h e  a p p r o p r i a t e  launch a n g l e ,  and f i r e d  w i t h i n  30 minutes '  

t ime.  The launcher  v e h i c l e  can  then  leave  t h e  launch s i t e  i n  a  m a t t e r  

of minutes ,  t hus  avoid ing  enemy c o u n t e r f i r e ,  1 

(U) Within t h e  o p e r a t i o n a l  c a p a b i l i t i e s  j u s t  desc r ibed ,  t h e  Basic  

Honest John Weapon System was cons idered  a t a c t i c a l l y  accep tab le  system 

and a  v a l u a b l e  a d d i t i o n  t o  t h e  Army's family of a tomic f i r e  suppor t  

weapons. But i n  t he  h a s t e  t o  provide  an  e a r l y  o p e r a t i o n a l  c a p a b i l i t y ,  

c e r t a i n  known shortcomings i n  system des ign  had t o  be overlooked i n  

f avo r  of  exped i t i ous  development. A s  a  r e s u l t ,  t h e  performance capa- 

b i l i t i e s  of t h e  t a c t i c a l  weapon system f a i l e d  t o  measure up t o  t h e  

d e s i r e d  m i l i t a r y  s t anda rds  i n  t h r e e  important  r e s p e c t s :  maximum and 

minimum range ,  d e l i v e r y  accuracy ,  and ope ra t ing  tempera ture  range .  

Table  4  compares t h e  d e s i r e d  m i l i t a r y  c h a r a c t e r i s t i c s  w i t h  a c t u a l  

system performance c a p a b i l i t i e s  i n  t h e s e  t h r e e  a r e a s .  

(U) I n  a d d i t i o n  t o  t h e  need f o r  improvements i n  t he  aforementioned 

a r e a s ,  des ign  re f inements  were r equ i r ed  i n  t h e  r o c k e t ,  l auncher ,  and 

a n c i l l a r y  equipment t o  make t h e  o v e r a l l  weapon system more s u i t a b l e  f o r  

f i e l d  u se .  The des ign  changes neces sa ry  t o  achieve  t h e  d e s i r e d  perform- 

ance c a p a b i l i t i e s  were inco rpora t ed  i n  t h e  Improved Honest John Weapon 

System. 
2  

'(1) Maj Gen E a r l e  G .  Wheeler, "Miss i les  on t h e  F i r i n g  l i n e , "  Army - 
Information D i g e s t ,  11 (Dec 56 ) ,  pp. 42 - 43. (2) DOD Press  Release 
No, 347-54, Honest John, 17 Apr 54. ORDTU F i l e s ,  Mar - May 54, MRB GSA 
FRC. (3) H J  Blue Book, p .  32.  

'see Mary T.  Cagle,  "History of t h e  Improved (M50) Honest John 
Weapon System, 1955 - 1964" (monograph i n  p r e p a r a t i o n ) .  
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Table 4-(@ M i l i t a r y  C h a r a c t e r i s t i c s  v s  Performance (U) 

M i l i t a r y  C h a r a c t e r i s t i c s  
(OCM 34490, 20 Nov 52) 

Maximum Range: 30,000 ya rds  w i t h  
a l l  types  of warheads i s  r e q u i r e d .  

Minimum Range: 10,030 ya rds  i s  
accep tab le .  

Weap~n System Per formance Capa- 
b i l i t i e s  (OCM 37143, 6  Aug 59) 

'Maximum E f f e c t i v e  Range: 25,000 
ya rds .  

Minimum E f f e c t i v e  Range: 15,000 
ya rds .  

. 
Accuracy s h a l l  be t h e  maximum 
p r a c t i c a l .  A c i r c u l a r  probable 
e r r o r  n o t  t o  exceed 200 ya rds  
i s  h igh ly  d e s i r a b l e .  

a t i o n  i n  a n  a i r  temperatare  I o  o  I S torage  - 0 F .  t o  +I20 F.  
range from - 2 5 ' ~ .  t o  + 1 2 5 O ~ .  ,_ 

Range D e f l e c t i o n  
Range Accuracy Accuracy 

25,000 ya rds  200 yards  380 y a r d s  
20,000 ya rds  135 yards  275 yards  
i5 ,000  ya rds  90 yards  200 ya rds  

Temperature Limits  
The r o c k e t  s h a l i  have b u i l t - i n  

& s t o r a g e  from -80°F. t o  + 1 6 0 " ~ ,  I 

Temperature Range: M6 Rocket Motor 

I 

/u 
(8) Surve i l l ance  and Stock P'nase-Oilt of M31 Rockets (U) 

c h a r a c t e r i s t i c s  t o  permit  o?e;- , F i r i n g  - O'F. t o  + 1 2 0 ° ~ .  

(&'In t h e  e a r l y  f a l l  of 1961, l e s s  t han  a  year  a f t e r  t h e  c e s s a t i o n  

of product ion ,  c l o s e  s u r v e i l l a n c e  of t h e  M31 r o c k e t  motor became a  mat- 

t e r  of major concern,  f o r  a  l a r g e  inven to ry  of  t h e s e  motors would soon 

pass  beyond t h e i r  c s e f u l  s t o r a g e  l i f e .  From s t c d i e s  conducted du r ing  
3  

t h e  f i r s t  h a l f  of 1961, t h e  Army Z a l l i s t i c  M i s s i l e  Agency concluded 

t h a t  t h e  s e r v i c e a b l e  l i f e  of V 3 1  r o c k e t  m o t ~ r s  was 6.5 y e a r s  (from d a t e  

of manufacture) f o r  u n r e s t r k t e d  u s e ,  but t hose  up t o  7.5 y e a r s  of age 

would be s u i t a b l e  f o r  use  i n  a combat emergency o r  i n  f i r i n g s  where 

accuracy was n o t  a  requirement .  On t h e  b a s i s  of t h i s  t e n t a t i v e  6.5-year 

l i m i t ,  t h e  agency determined,  i n  e a r l y  September 1961, t h a t  t h e  M31 

.J Commodity managemelt r e s p o n s i b i l i t y  f o r  t h e  Honest John and c e r -  
t a i n  o t h e r  weapon systems had been t r a n s f e r r e d  from t h e  Army Rocket & 
Guided M i s s i l e  Agency t o  t h e  A r q  S a l l i s t i c  M i s s i l e  Agency i n  t he  AOMC 
mission real ignment  of  1 AagusC 1960 (AOMC G 3  59, 27 J u l  60) . On 11 
December 1961, bz th  of t hese  a g e x i s s  were abol i shed  and t h e i r  func-  
t i o n s  absorbed i n t o  the  AOMC headqca r t e r s  IDA GO 47, 26 Dec 61) .  A f t e r  
3 1  July 1962, t he  Army Ordnai~ce M i s z i l e  Cmmand was known a s  t h e  Army 
M i s s i l e  Comand (MICOM G3 5: 30 2-21 6 2 ) .  



Honest John rocke t  would remain i n  s e r v i c e  through June 1966, a t  which 

time some 1,650 motors-represent ing a t o t a l  investment of about  $13.2 

million-would presumably become unse rv iceab le .  Concurrent ly ,  a number 

of  t a c t i c a l  warheads-valued a t  more than  $26 million-would a l s o  become 

o b s o l e t e ,  s i n c e  s e v e r a l  d i f f e r e n t  types  had been designed e x c l u s i v e l y  

f o r  t h e  M31 rocke t  and were not in te rchangeable  w i t h  t h e  Improved XM50 

Rocket. 

B V  ( ) To recover  t h e  p o t e n t i a l  l o s s e s  i n  excess  warhead s e c t i o n s ,  

t h e  Commanding General  of t h e  Army Ordnance M i s s i l e  Command considered 

s e v e r a l  p o s s i b l e  courses  of  a c t i o n :  (1) resumption of M31 rocke t  produc- 

t i o n ,  (2) conversion of M3l warheads t o  make them compatible w i t h  t h e  

XM50 r o c k e t ,  and (3)  ex tens ion  of t h e  rocke t  motor s h e l f - l i f e  beyond t h e  

6.5-year l i m i t .  The resumption of M31 product ion was not  cons idered  f ea -  

s i b l e ,  mainly because t h e  Radford Arsenal  was then  loading XM50 Honest 

John, Nike Hercules ,  and L i t t l e j o h n  motors a t  maximum p l a n t  capac i ty  and 

new p rope l l an t  loading and manufacturing f a c i l i t i e s  would be r equ i red  

f o r  a d d i t i o n a l  produdtion.  An i n v e s t i g a t i o n  of 

approach d i s c l o s e d  t h a t  i t  would be f e a s i b l e  t o  

' t i o n a l  warheads t o  be compatible w i t h  t h e  XM50, 

- conventional  types  would not  be worthwhile .  I n  

b e s t  s o l u t i o n  t o  t h e  M31 s e r v i c e a b i l i t y  problem 

conversion of t h e  b e s t  convent ional  warhead and 

rocke t  motor s h e l f  l i f e .  
4 

t h e  warhead conversion 

modify one of t h e  conven- 

but  conversion of o t h e r  

t h e  f i n a l  a n a l y s i s ,  t h e  

appeared t o  l i e  i n  t h e  

t h e  ex tens ion  of t h e  

(8 Pending r e c e i p t  of  f i rm  guidance on t h e  proposed warhead con- 

v e r s i o n  program, t h e  Army B a l l i s t i c  M i s s i l e  Agency proceeded w i t h  s t a t i c  

and f l i g h t  t e s t s  of over-age M31 motors t o  determine whether o r  not  t h e  

6.5-year s t o r a g e  l i m i t  could be extended without  s i g n i f i c a n t  e f f e c t s  on 

- 4(1) DF, Chf, ABMA Cont ro l  Ofc, t o  Dep CG, AOMC, 7 Sep 61,  sub: 
Fact  Sheet - Excess M31 H J  Whd Sect ions  Due t o  Loss of Vehicles  t h r u  
Over-Age Unse rv iceab i l i t y .  (2) L t r ,  CG, AOMC, t o  CofOrd, 19 Sep 61, 
sub: Compat ib i l i ty  of t h e  M6 &T2043 Warheads w i t h  t h e  XM50 HJ Rkt.  
(3) Semiannual H i s t o r i c a l  Summary, Army B a l l i s t i c  M i s s i l e  Agency, 1 
J u l  - 11 Dec 61, by James M .  Grimwood, pp. 118, 122 - 26. 



system accuracy and r e  l i a b i l i t y .  The l a t  ce r  program provided t h e  u l t i -  

mate s o l u t i o n  t o  t he  motor s e r v i c e a b i l i t y  problem. The r e s u l t s  of t e s t  

f i r i n g s  conducted on a con t inu ing  b a s i s  through November 1963 confirmed 

t h a t  t he  s t o r a g e - l i f e  of t h e  M31 rocke t  motor could be extended i n d e f i -  

n i t e l y  w i t h  no deg rada t ion  of  system performance. However, cont inued 

s u r v e i l l a n c e  and t e s t  f i r i n g s  would be r equ i r ed  a s  long a s  t h e  weapon 

system remained i n  t he  f i e l d .  
6 

( f" ) Of t h e  5,023 M31 r o c k e t s  d e l i v e r e d  t o  t h e  U. S. ~ r m ~ , ~  1,693 

remained i n  s e r v i c e  a s  of  30 June 1963, t h e  d i f f e r e n c e  of 3 ,330 u n i t s  

r e p r e s e n t i n g  l o s s e s  through s a l e s Y 8  obsolescence,  s e r v i c e  p r a c t i c e  f i r -  

i n g s ,  e t c .  I n  1962, t h e  M289 truck-mounted launcher  and t h e  M329A1 

rocke t  t r a n s p o r t  t r a i l e r  were r ep l aced  a s  Standard A by t h e  improved 

M386 launcher  and M405 handl ing  u n i t ;  however, they  were r e t a i n e d  a s  

l i m i t e d  s t anda rd  i tems t o  meet requi rements  of t h e  M i l i t a r y  A s s i s t a n c e  

Program and o t h e r  non-Army requi rements .  The improved M386 l aunche r ,  

M405 handl ing  u n i t ,  and o t h e r  i tems of ground equipment such a s  the  XM33 

a i r - t r a n s p o r t a b l e  launcher  were developed under t h e  Honest John 

Improvement Program. 
10 

(AUThe Honest John Weapon System i s  expected t o  remain t n  t h e  f i e l d  

through FY 1970. The phase-out of t he  Basic  and Improved Systems a t  t h a t  

t ime w i l l  depend on t h e  a v a i l a b i l i t y  of t he  Lance M i s s i l e  System. 11 

'1bid. , pp. 118, 126. 

'TM 9-1340-202-12, Change 4 ,  15 Oct 63, p. 56. 

7 ~ e e  t o t a l  p roduct ion  and a l l o c a t i o n  d a t a ,  page 154. 

8 ~ o  t h e  Air Force ,  Nat iona l  Aeronaut ics  & Space Admin i s t r a t i on ,  
Defense Atomic Support Agency, and Atomic Energy Commission and, under 
t he  M i l i t a r y  Ass i s t ance  Program, t o  NATO c o u n t r i e s .  

'(1) Army M a t e r i e l  Plan - FY 63 - 70, Vol 111 (RCS CSGID-1138), 
Feb 64 ( d r a f t ) ,  pp. 228, 230. Plans Div F i l e s ,  Compt & D i r  of Programs, 
MICOM. (2) OCM 38118, 13 Aug 62. RSIC. 

losee  Mary T. Cagle,  "His tory  of t h e  Improved (M50) Honest John 
Weapon System, 1955 - 1964" (monograph i n  p repa ra t ion )  . 

l l ~ r m y  M a t e r i e l  P lan ,  Aug 63,  pp. 258, 264, 268, 272, 276, 284, 288, 
292, 296, 300, 306, 310, 314. HJ/U Commodity Ofc f i l e s ,  AMICOM. 



Originally known as Missile "By" the Lance Missile System is to be 

simple, rugged, and reliable in order to operate in all areas and under 

all climatic conditions in which the Army operates. The Army Missile 

Command let the initial system development contract for the Lance to 

Ling-Temco-Vought, Inc., in January 1963. Existing Army plans call for 

initial tactical deliveries in FY 1968. It will replace not only the 

Honest John, but also the Lacrosse system and possibly the Littlejohn. 
12 

l2 (1) ~emianbual Historical Sunnnary , Headquarters Army Ordnance 
Missile Command, 1 Jan - 30 Jun 62, by Helen Brents Joiner, p. 45. 
(2) Annual Historical Sunnnary, Army Missile Command, 1 Jul 62 - 30 Jun 
63, by Helen Brents Joiner and John W. Bullard, p. 87. 
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E X T R A C T  - - - - - - -  
DOUGLAS AIRCRAFT COMPANY 

REPORT NO. SM-18650 

FINAL FLIGHT TEST REPORT FOR 

HONEST JOHN ROUNDS 1 THROUGH 193 (U) 

by 

C .  D. Day 

and 

L. Czarnowski 

Prepared under con t rac t  t o  U . S. Army 
Ordnance Department Contract  No. DA-04-495-ORD-22 

Aerodynamics Group 
Douglas A i r c r a f t  Company, Inc .  

Santa Monica, C a l i f o r n i a  

May 11, 1955 



TABLE I HONEST JOHN DATA SUMMAE 
I R&D Lchr Su r f ace  Wind 

Rd. F i r i n g  M s l  Motor Lchr QE - ~ a n g e  Cross  
No. Date Type Source Pay load Fuze No. (mils)  (mph) (mph) 

CY CHART (OV GRAIN)* 1 
Ground Impact 7 

Range (yds) 1 Def l ec t i on  (ydfl) 
Actual  1 St r i pped  I Ac tua l  1 St r ipped  Remarks 

( 7 17 Oct 51 I K -A BAL FRK 2 396 7.0 N 3.9 E 
8 2 4 O c t 5 1  I K -A BAL FRK 1 396 4.6 N 2.2 E 
9 2 4 O c t 5 1  I K -A BAL FRK I 2 396 1 - - - - 

(10 1 4 N o v 5 1  I K-A I BAL FRK 1 401 1 1 . 3  N 25.5 w [ 

(13 28 Nov 51 I I K-A BAL FRK 1 40 1 0 . 9  S 0 . 5  E 
(14  17 Dec 51 I 1 K-A BAL FRK 2 400 4 .8  S 18 .1  W 
( 1 5  1 17 Dec 51 1 I I K-A BAL 1 FRK 1 1 401 1 6 . 8  ~ 1 1 2 . 8  W 
(16 1 4 J a n  521 I I K-A I BAL/SAN-T I FRK I 2 1 400 1 0 l o  I 
(17 4 J a n  52 I K-A BAL FRK 1 401 0 0 

18 9 J a n  52 I K-A BAL/SAN-T FRK 2 399 - - - - 
19 9 J a n  52 I K -A BAL FRK 1 401 20.0 N 3 . 1  E 

(20 11 Feb 52 I K-A BAL FRK 2 1 399 . 7 . 0  N 14 .5  W 

1 (31 1 21 Mav 52 1 I I K-A 1 BAL/T I PIC 1 2 1 8 9 0  1 1 . 2 ~ 1 1 . 6 ~ 1  
32 29 May 52 ( I 1 K-A 1 SAN/T I SAN 1 890 4.5 N (  2.8 W 
33 29 May 52 I I B-A I SAN/T 1 SAN 1 399 6.2 S (  5.2 W 
34 12 J u n  52 I ,.- ..- I B-A 1 sAN/T I SAN 1 399 2.4 S I  0 . 4  E 

I I I 1 1 I - 
39 1 7 J u l  52 1 I I K-A I SAN/T I 1 1 399 1 8 .4  S (  4.8 E [  

21,507 20,247 144 E 64 W 
12,700 --  1 8 0 E  -- ( A Nose F a i l u r e  
20,103 21,022 217 E 110 1 
20,944 20,272 1020 W 133 W [ 

- - - - - - - - 1 010 Gra in  - SEE TAElLE I1 
23,870 ( 21,459 1 688 E 1 234 E 1 Nodif ied 25-foot Launcher R a i l  Guidance 

* EXTRACT - Tab le  V I I .  CODE : - 
UNLESS OTHERWISE SPECIFIED: 

K-A,... Manufactured by M. W. Kellogg Co.; Loaded by Allegany B a l l i s t i c s  Laboratory.  

A 1 1  fuzes  f o r  forward s p o t t i n g  cha rge  de tona t i on .  
B-A.... Manufactured by Burnham Corporat ion;  Loaded by! Allegany B a l l i s t i c s  Laboratory.  
BAL.. .. B a l l a s t ,  1500 pounds. A l l  motors have OV-type g r a i n  t empera ture  condi t ioned  a t  77'~.  

A l l  missiles have s p i n  rocke t s  and +O. 5' F in  Cant .  ( 
( 
. . . . . Denotes B a l l i s t i c  P a i r  

Launcher r a i l  provides  30 f e e t  of guidance.  
SAN.... Sandia Corpora t ion  (Atomic Energy Commission), 1136 pounds. 
E R I C . . . .  Frankford Arsenal  
PIC. . . . P i c a t  inny Arsenal  
T . . . . . .  Telemetry 
SR.... . Spin Rockets 
E o r  W .  Eas t  o r  West 
N o r  S .  North o r  South 
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TABL 
HISTORICAL 1 MATERIEL 

Rd. ( F i r i n g  I M s l  ( ~ o t o r  / T y p e  1 Type 1 Grain 

* EXTRACT - Tables IA, I B ,  IIA, I I B .  

11. HONEST JOHN DATA SUMMARY 
LAUNCH CONDITIONS 

Lchr I Lchr I Surface Wind 
T Y P ~ / N O .  1 QE 1 Range 1 Cross - - 

(mi ls )  (mph) (mph) 
R&D/2 399.0 0.5 9.0 
R&D/I 401.0 -1.5 10.7 
R&D/2 400.0 0 0 
R&D/I 401.2 0 0 

URT (010 GRAIN)* 
A I R  BURST - 

GROUND IMPACT MISCELLANEOUS 
Distance I A l t i t u d e  Range 1 1 Deflec t ion  

4ctual  1 Str ipped  ( Actual Actual 1 s t r i h e d  l ~ c t u a l  1 Str ipped  REMARKS 



i No. 1 D a t e  

27 Mar 53 
27 Mar 53 

119 1 27 Apr 53 

1 122 1 4 May 53 

- ~ 

1 1 2 5  1 25 Mav 53 

1 126 1 25 May 53 

- -  ~ ~ -. - ~ 

1 1 2 9  9  J u n  53 
130 1 2  J u n  53  

, 1 3 1  1 2  Jun 53 

UNCLASSIFIED 

UMMARY CHART (010 GRAIN) - Cont inued  
AIR BURST G R O ~ N D  IMPACT MISCELLANEOUS I 

D i s t a n c e  I A l t i t u d e  Range I I D e f l e c t  ion I 

REMARKS I 

Actua l  1 S t r i p p e d  I A c t u a l  A c t u a l  1 s t r i p b e d  I A c t u a l  1 S t r i p p e d  1 



HISTORICAL 1 MATERIEL I 
Rd. I F i r i n g  I M s l  1 Motor ( Type ) Type I G r a i n  - . . 

No. Date  Type Source  Whd Fuze Temp. 

13W 2 0  J u n  53 I1 B-R BAL None 
(OF) 

7 7 
133* 20 J u n  53 1 I1 B-R BAL None 7 7 
134* 2 2  J u n  53 I1 B-R BAL None 7 7 
135* 2 2  J u n  53 I1 B-R BAL None 7 7 
l?h* 2'3 .Tun 57 T I  1 B-R BAL None 7 7 

-- 

p 4 2 + :  2 7  J u n  53 1 I1 I B-R BAL / None I 7 7 
27 Jun 53 T] B-R BAL None 1 7 7 ! 14fi . 27 .Tun 53 f IT I B-R ! BAL 1 Hone 7 7 

* S p e c i a l  ~ c c u r a c y  F i r i n g s  . 



EXPLANATORY NOTES 
MOTOR DATA GENERAL DATA 

B-A.. . .  Motor manufactured by Burnham Corp.; loaded by Allegany B a l l i s t i c s  Laboratory. N.A. ... Not Avai lab le .  

B-R. . . .  Motor manufactured by Burnham Corp.; loaded by Radford Arsenal .  Q E . .  . . .. Quadrant Elevat ion 

WARHEAD DATA SRM... .. Spin rocke t  malfunction 

BAL... . Nominal 1500-pound concre te  b a l l a s t .  

SAN.... Warhead components by Sandia Corpora t ion .  

I H . . . . .  Nominal 1500-pound warhead components by I n t e r n a t i o n a l  Harvester Corporation. 

PIC.... Nominal 1500-pound warhead components by P i ca t inny  Arsena l .  

MH.. ... Nominal 1500-pound warhead components by Minneapolis-Honeywell Corporation. 

CHEM... Nominal 1500-pound warhead components by Chemical Corps, U .  S. Army. 

FUZING DATA 

VT..... Var iab le  t ime proximity fuze by Nat ional  Bureau of Standards ( includes antenna 
f o r  s i g n a l  t ransmiss ion  and r ecep t ion ) .  

GM..... Time fuze developed by General M i l l s  Corporat ion.  

FRK.... Time fuze  developed by Frankford Arsenal .  

PIC....  E i t h e r  impact fuze  o r  time fuze  - both  developed by P i c a t i n n y  Arsenal. 

E . . . . . . .  East  of Target  

W . . . . . . .  West of Target  

Excessive - Actual a i r  b u r s t  a l t i t u d e  was i n  excess of s tandard summit 
a l t i t u d e .  A i r  b u r s t  pos i t i ons  f o r  these  rounds were no t  
s t r i p p e d .  

Winds from North and from East a r e  considered p o s i t i v e  ( i . e . ,  head 
winds and winds from the  r i g h t ) .  

LAUNCHER DATA 

R & D . . . . .  Research and Development Launchers. S t a t i ona ry ,  mounted in  
concre te .  I n s t a l l e d  a t  a f i xed  nominal azimuth, North; e l e -  
v a t i o n  angle  could be s e t  only a t  var ious  nominal ang le s .  

Dl-289.. T a c t i c a l ,  s e l f -p rope l l ed  launchers  - Rock I s l a n d  Arsenal .  

XM-290.. T a c t i c a l ,  t ra i ler-mounted launcher - Douglas A i r c r a f t  Company. 



(U) BIBLIOGRAPHICAL NOTE 

I n  t h e  p r e p a r a t i o n  of t h i s  volume, t h e  au tho r  researched  voluminous 

r eco rds  i n  s i x  d i f f e r e n t  c o l l e c t i o n s :  (1)  t h e  Honest John R&D c a s e  

f i l e s  assembled and r e t i r e d  by elements  w i t h i n  t h e  Redstone Arsena l  com- 

p l ex ;  ( 2 )  t h e  Honest John p r o j e c t  f i l e s  assembled and r e t i r e d  by t h e  

Rocket Branch, R&D Div i s ion ,  OCO-generally r e f e r r e d  t o  a s  t h e  ORDTU 

F i l e s ;  ( 3 )  a  s e l e c t i o n  of h i s t o r i c a l  r e p o r t s  and d i a r i e s  i n  t h e  AMSC 

H i s t o r i a n ' s  f i l e s ;  ( 4 )  a  wide range of documents ( f e a s i b i l i t y  and 

engineer ing  s tudy  r e p o r t s ,  c o n t r a c t o r  p roposa l s ,  Ordnance Technica l  

Committee minutes ,  e t c . )  assembled i n  t h e  Redstone S c i e n t i f i c  Informa- 

t i o n  Center ;  (5)  h i s t o r i c a l  s t u d i e s  and r e p o r t s ,  cop ie s  of suppor t ing  

documents, and o t h e r  p r o j e c t  m a t e r i a l s  i n  t h e  H i s t o r i c a l  D i v i s i o n  f i l e s ,  

AMICOM; and (6)  miscel laneous documents i n  t h e  c u r r e n t  f i l e s  of t h e  

Honest John Commodity O f f i c e ,  AMICOM. 

The Honest John E&D c a s e  f i l e s  embrace about  19 l i n e a r  f e e t  of 

c l a s s i f i e d  and u n c l a s s i f i e d  documents, d a t i n g  back t o  1950. These 

r eco rds  a r e  c u r r e n t l y  s t o r e d  i n  t h e  Records Holdfng Area under t h e  

custody of t h e  Records Management O f f i c e r ,  Adju tan t  D iv i s ion ,  U .  S.  Army 

M i s s i l e  Support  Command, b u t  w i l l  e v e n t u a l l y  be t r a n s f e r r e d  t o  t h e  U .  S.  

Army Records Center  i n  S t .  Louis ,  Mis sour i .  They inc lude  a  wide range 

of m a t e r i a l  on a l l  phases and f a c e t s  of t h e  Honest John p r o j e c t - o f f i -  

c i a 1  and pe r sona l  communications; t e l e t y p e s ;  minutes of important  

conferences  and b r i e f i n g s ;  t r a v e l  r e p o r t s ;  t e s t  r e p o r t s ;  cop ie s  of con- 

t r a c t s ;  p e r i o d i c  p rog res s  and s t a t u s  r e p o r t s ;  and pe r sona l  n o t e s  of 

p r o j e c t  a d m i n i s t r a t o r s  r e f l e c t i n g  candid obse rva t ions  and impress ions 

concerning s p e c i f i c  even t s ,  a c t i o n s ,  problems, e t c .  Though complete i n  

most r e s p e c t s ,  t h e s e  f i l e s  a r e  n o t  s y s t e m a t i c a l l y  a r ranged  and p rope r ly  

l abe l ed  f o r  ready  r e f e r e n c e ,  and they  g e n e r a l l y  c o n t a i n  an  i n o r d i n a t e  

number of d u p l i c a t i o n s .  Th i s  is p a r t i c u l a r l y  t r u e  of t h e  f i l e s  cover ing  

t h e  1950 - 55 pe r iod .  

The ORDTU p r o j e c t  f i l e s  genera ted  w i t h i n  t h e  O f f i c e ,  Chief of 

Ordnance, comprise a v a l u a b l e  s e t  of documents ( l e t t e r s ,  memoranda, 

conference minutes,  p rog res s  r e p o r t s ,  e t c . )  r e f l e c t i n g  program p o l i c i e s  



and d e c i s i o n s  a t  top  management l e v e l s ,  a s  w e l l  a s  a running account  of 

s i g n i f i c a n t  even t s ,  a c t i o n s ,  and problems. Two boxes of t h e s e  r eco rds  

were borrowed from t h e  Fede ra l  Records Cen te r ,  Region 3 ,  General Se r -  

v i c e s  Adminis t ra t ion ,  i n  Alexandr ia ,  V i r g i n i a .  

Records loca t ed  i n  t h e  AYSC H i s t o r i a n ' s  f i l e s  embraced about 4 

l i n e a r  f e e t  of h i s t o r i c a l  r e p o r t s  and d i a r i e s  genera ted  by Redstone 

Arsenal  o r g a n i z a t i o n s  dur ing  t h e  1950 - 58 p e r i o d .  Though not  used 

e x t e n s i v e l y ,  t h e s e  r eco rds  proved u s e f u l  i n  f i l l i n g  i n  gaps and i n  

v e r i f y i n g  c e r t a i n  f a c t s ,  f i g u r e s ,  and d a t e s ,  Th i s  p a r t i c u l a r  b lock  of 

r eco rds  has s i n c e  been t r a n s f e r r e d  from AMSC Headquarters  t o  t h e  Records 

Holding Area, AMSC, f o r  s t o r a g e  and even tua l  r e t i r e m e n t  t o  t h e  U .  S.  

Army Records Center  i n  S t .  Louis ,  Missour i .  

Of t h e  documents researched  i n  t h e  o t h e r  t h r e e  c o l l e c t i o n s ,  some 

proved e s p e c i a l l y  u s e f u l  i n  rounding o u t  t h e  summary of p r o j e c t  a c t i v i -  

t i e s  conducted a t  d i s t a n t  i n s t a l l a t i o n s .  Among t h e s e  were t h e  fo l lowing  

h i s t o r i c a l  monographs: 

N ie l  M. Johnson and Leonard C.  ~ e g t o n ,  "Development and 
Product ion  of Rocket Launchers a t  Rock I s l a n d  Arsena l ,  1945 - 
1959," ( 2  v o l s . ,  Hq Army Weapons Command, Rock I s l a n d ,  I l l . ,  
August 1962) . 

Eunice H.  Brown, e t  a l . ,  "Development & T e s t i n g  of Rockets 
& M i s s i l e s  a t  White Sands Prcving Ground, 1945 - 1955," (WSMR, 
1 October 1959).  

Wil l iam R.  Stevenson, e t  a l . ,  "Development & T e s t i n g  of 
Rockets & M i s s i l e s  a t  White Sands M i s s i l e  Range, 1956 - 1960,' '  
(WSMR, 27 J u l y  1961).  

Supplementary t o  t h e  mass of w r i t t e n  r eco rds  i s  t h e  informat ion  

c o l l e c t e d  through in t e rv i ews  w i t h  persons i n t i m a t e l y  a s s o c i a t e d  w i t h  

t h e  Honest John p r o j e c t  from i t s  i n c e p t i o n ,  The informat ion  assembled 

through t h i s  medium no t  on ly  f i l l e d  i n  gaps and so lved  obvious c o n f l i c t s  

and e r r o r s  i n  t h e  r e c o r d s ,  bu t  a l s o  gave t h e  au tho r  an inva luab le  i n -  

dep th  pe rcep t ion  of t h e  w r i t t e n  ward, 



Pub1 i shed  Works 

Haley, Andrew G .  Rocketry - and Space Exp lo ra t ion .  Second e d . ;  
P r ince ton ,  1959. 

Huzar, E l i a s .  The Pur se  and t h e  Sword. I t h a c a ,  1950. ----- 
M i l l i s ,  Wal te r .  A r m s  and t h e  S t a t e .  New York, 1958. ---- 
M i l l i s ,  Wal te r .  A r m s  --- and Men. F i r s t  Mentor e d . ;  New York, 1958. 

Montross,  Lynn. War - Through - t h e  Ages. Revc e d . ;  New York, 1960. 

Ordway, F r e d e r i c k  I .  , 111, and Ronald C Wakeford. I n t e r n a t i o n a l  
M i s s i l e  - and Spacec ra f t  Guide. New York, 1960. 

Taylor ,  Maxwell D.  - The Uncer ta in  Trumpet. New York, 1960. 

Truman, Harry S .  Memoirs. Garden C i t y ,  1955 - 56. 2 v o l s .  

Worley, Marvin L. , Jr .  New - Developments i n  Army Weapons, T a c t i c s ,  
Organiza t ion ,  and Equipment. Second ed; Harr i sburg ,  1959. 



(U) GLOSSARY OF ABBREVIATIONS 

-A- 

ABL--Allegany Ballistics Laboratory 
ABMA--Army Ballistic Missile Agency 
ACofOrd--Assistant Chief of Ordnance 
ACofS--Assistant Chief of Staff 
Act--Acting 
Actv(s)--Activate, Activities 
Actvn--Activation 
AEC--Atomic Energy Commission 
AFF--Army Field Forces 
AFSWP--Armed Forces Special Weapons Project 
Agmt--Agreement 
Aloc- -Allocate 
Alocn--Allocation 
AMCTC--Army Materiel Command Technical Committee 
AMFCo--American Machine and Foundry Company 
AMICOM--Army Missile Command 
Ammo--Ammunition 
AMSC--Army Missile Support Command 
Amt--Amount 
AOMC--Army Ordnance Missile Command 
APG--Aberdeen Proving Ground 
Appr--Approve, Approved, Approval 
ARGMA--Amy Rocket and Guided Missile Agency 
Arty--Artillery 
ASA--Assistant Secretary of the Army 
Asgmt - -Ass ignment 
Assoc--Associate 
Asst--Assistant 
Assy--Assembly 
Atch--Attach (-ed) 
Auth--Authority, Authorize, Authorization 
Aval--Available 
Awd--Award 

Br--Branch 
BRL--Ballistic Research Laboratories 
Btry(s) --Battery, Batteries 
Btwn--Be tween 
BuOrd--Bureau of Ordnance 

-C- 

C--Confidential 
Cal--Caliber 
Cen--Center 
CG--Cornanding General 
Chap--Chapter 



Chf--Chief 
Chmn--Chairman 
Clas--Classify, Classification 
CMH--Chief of Military History 
Cmt--Comment 
CO- -Commanding Officer 
Co--Company 
CofOrd--&hie£ of Ordnance 
Com--Committee, Comission 
Comdr - -Commander 
Condg--Conditioning 
Conf--Conference 
Contr--Contract 
Coord--Coordination 
Corp--Corporation 
CPE--Circular Probable Error 
CPFF--Cost Plus Fixed Fee 
Crs--Course 
CSigO--Chief Signal Officer 
CY- -Calendar Year 

-D- 
DA--Department of the Army 
DAC--Douglas Aircraft Company 
DCSLOG--Deputy Chief of Staff for Logistics 
Dep--Deputy 
Dev--Development 
DF--Disposition Form 
Dir--Director, Directive 
Dist--District 
Div--Divis ion 
Delvry--Delivery 
DN--Department of the Navy 
DOA--Department of Army 
Doc (s) --Document (s) 
DOD--Department of Defense 
Dpl--Deploy 
Dplmt--Deployment 
Dwg- -Drawing 

Elec--Electric 
Engr--Engineer (-ing) 
Equip--Equipment 
Est--Estimate, Estimated 

F.--Fahrenheit 
FA--Frankford Arsenal 
FAB--Field Artillery Battalion 
Fab- -Fabricate, Fabrication 
Fac--Facility, Facilities 



FAG--Field Artillery Group 
FC- -Fie ld Command 
Feas--Feasibility 
Fld--Field 
Flt --Flight 
Fol- -Following 
FONECON--Telephone Conversation 
FOUO- -For Official Use Only 
FP--Fixed Price 
FRC--Federal Records Center 
FS--Feasibility Study 
Ft--Feet, Fort 
Fxd--Fixed 
FY--Fiscal Year 

-G - 
GB--Gas Bacteriological 
GECo--General Electric Company 
Gen--General 
GM--Guided Missile 
Gnd- -Ground 
GO--General Order 
Gp- -Group 
GS--General Staff 
GSA--General Services Administration 

Hdlg--Handling 
HE--High Explosive 
Hist--History, Historical 
HJ- -Honest John 
HPCo--Hercules Powder Company 
Hq- -Headquarters 

Inc--Increase, Incorporated 
Incl--Inclosure 
Ind--Industrial, Indorsement 
Inf--Infantry 
Info--Information 
Inst--Instrument 
Instr--Instruct, Instruction, Instructor 
Intvw--Interview 

JATO-- Jet-Assisted-Take-Off 
JPL- - Jet Propulsion Laboratory 

LAA--Los Angeles Area 
Lab--Laboratory 



MOD--Los Angeles Ordnance District 
Lb - -Pound 
Lchg--Launching 
Lchr--Launcher 
LJ--Litt le john 
M--Letter Order 
Lt --Light 
Ltr--Letter 

Mat--Materiel, Material 
MC's--Military Characteristics 
Meas--Measure, Measuring 
Memo--Menorandm 
Met--Meteorological 
Mfg--Manufacture, Manufacturing 
MFR--Memorandum For Record 
Min--Minutes, Minimum 
MIPR--Military Interdepartmental Purchase Request 
mm--mi llimeter 
Mod--Model, Modification 
MRB--Military Records Branch 
Msl--Missile 
MSP--Missile System Plan 
Mtg--Meeting 

NBS--National Bureau of Standards 
No.--Number 
Nomen- -Nomenc lature 
NYOD--New York Ordnance District 

OAC--Ordnance Armnunition Command 
Obj--Objective 
OCAFF--Office of the Chief of Army Field Forces 
OCM--Ordnance Committee Minutes 
OCO--Office of the Chief of Ordnance 
OCofS--Office of the Chief of Staff 
OCSigO--Office of the Chief Signal Officer 
Ofc--Office 
OML--Ordnance Missile Laboratories 
Opns - -0perat ions 
ORC--Ordnance Rocket Center 
Ord--Ordnance 
ORDFI--Requirements Branch, Field Service Division 
ORDFQ--Central Supply Branch, Field Service Division 
ORDGA--Office Service Branch, Executive Office 
ORDID--Industrial Operations Branch, Industrial Division 
ORDIM--Ammunition Branch, Industrial Division 
ORDIX--Industrial Division 



ORDTA--Artillery Ammunition Branch, Research and Development Division 
ORDTS--Research & Yaterials Branch (later Research Branch) 
ORDTU--Rocket Branch, Research and Development Division 
ORDTX--Research and Development Division 
Orien--Orientation 
Or ig - -Or igin 
OST--0perationai Suitability Test 

PA--Picatinny Arsenal 
Pam- - Pamph ie t 
Pdn--Production 
PE--Probable Error 
Pers--Personnel 
Ph--Phase 
PHOD--7hiladeiphia Ordnance District 
Pic--Picatinny 
PO--Purchase Order 
PR--Purchase Request 
Pri--Priority 
Proc--Procure, Procurement 
Prog--Progress, Program 
Proj--Project 
Prop--Prope llant 
Ptbl--Portable 
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