
CHAPTER I V  

I A D S :  DOCTRINE, ORGANIZATION,  AND PIETtIODS 

OF COIITROL AIJD Il4TEGRA-I- I O N  


I n t r o d u c t i o n  

Vast improvements i n  Soviet. o f f e n s i v e  t a c t i c a l  a i r  c a p a b i l i t y  

and t h e  new S o v i e t  o f f e n s i v e  d o c t r i n e  r e q u i r e  a reassessment o f  t h e  

llrii ted S t a t e s  t a c t i c a l  a i r  defense:;. The U n i t e d  Sta tes ,  u n l i k e  iliany 

otticr c o u n t r i e s ,  s t i l l  ma in ta ins  a d i s t i n c t  s e r v i c e  separa t ion  t i  i t s  

ariiied forces between a i r - t o - a i r  defenders and s u r f a c e - t o - a i r  defenders.  

The former a r e  i n  t h e  A i r  Force, w h i l e  t h e  l a t t e r  a r e  a branch o f  t h e  

Army. The combining o f  these two separate de fens ive  f o r c e s  i n t o  an 

i n t e g r a t e d  a i r  defense system ( I A D S )  i s  a complex process. Thus t h e  

assessment o f  U n i t e d  Sta tes  t a c t i c a l  a i r  defense i s  a d i f f i c u l t  task:. 

To assess t h e  e f f e c t i v e n e s s  o f  t h e  I A D S  i t )  c o u n t e r i n g  t h e  

Ltwwt,, l hc  i r i d i v i d u a l  c a p a b i l i t i e s  o f  each s e r v i c e ' s  defens ive  syste i i i  

tiiust be examined. More i m p o r t a n t l y ,  however, t h e  process by which t h e  

two s e r v i c e s  i n t e g r a t e  t h e i r  de fens ive  weapons i n t o  t h e  IADS a s  a whole 

i s  o f  even g r e a t e r  s i g n i f i c a n c e .  T h i s  i n t e g r a t i o n  process l i e s  a t  t he  

corners tone o f  t h e  IRDS e f f e c t i v e n e s s  ques t ion .  I n d i v i d u a l  weapon 

perforinance and s e r v i c e  de fens ive  i n t e r o p e r a b i 1it y  are dependent on how 

w e l l  t h i s  i n t e g r a t i o n  process works. 
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Unfortunately, the large and separate service eleiiients that 

const i tute  the IADS make the integration processes coiiiplex and confus-

-in'J. Historical service parochialism and  individual wedpon developtilent 

have prevented smooth integration. These and other- proble i i is  h a w  a1 so 

contri buted t o  doctrinal differences a n d  procedural arguments between 

the two services.  In  addition, IAUS organizations have grown cumbersotrie 

dnd overly centralized. The two services are beginning t o  solve inany 

integration problems, b u t  implementing the solutions i s  d i f f i c u l t  a n d  

s low.  

The United States  IADS i s  explained in t h i s  chapter a n d  i n  

C h a p k r  V with emphasis on integration processes and  associated prob-

letiis. Doctrine i s  discussed here from the viewpoints o f  b o t h  the Air 

Force and  t h e  Ariny t o  i l l u s t r a t e  h o w  each service perceives the defen- 

sive a i r  ba t t l e  and the role of integrated a i r  defense ( I A D ) .  The 

devel opnient o f  the complex IADS organization and  i i iethods of enip'l oyriient 

i s a d i rect  resul t o f  histor ical  dgctri nal d i  sj7utPC and rmtroversial  

qrcei t ier i  ts  between the services.  These organizations and iiieans of 

eiiiployment a re  defined i n  detai l  t o  demonstrate conceptual operation o f  

the system. Actual equipment, weapons, and  t r a i n i n g  are discussed i n  

the next chapter for  the purpose o f  determining i f  conceptual systeiii 

design meets operational requirements. 

Doctrine 

Current j o in t  doctrine for  integration o f  a i r  defense weapons 

was developed i n  the l a t e  1950s and early 1960s fo l lowing  the Key West 
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and Newport conferences i n  which t h e  Dey,irtiiient o f  Defense c l a s s i f i e d  

s e r v i c e  r o l e s  and miss ions .  One o f  t h e  f u n c t i o n s  r e s u l t i n g  f ro in the  

e a r l y  conferences was t h a t  t h e  A i r  Force would develop " d o c t r i n e s ,  

procedures,  and equipment f o r  a i r  defense froin l a n d  areas . " '  A s  il 

r e s u l t  o f  Department of  Defense D i r e c t i v e  5100.1 (31 Deceiiiber 1955) and 

f u r t h e r  guidance i n  P u b l i c a t i o n  2 by t h e  J o i n t  Ch ie fs  o f  S t a f f  i n  Novem- 

b e r  1959, t h e  Army and A i r  Force C h i e f s  o f  S t a f f  reached a c o n t r o v e r s i a l  

ayreenient. T h i s  s o - c a l l e d  Decker/LeMay agreement was t h e  basis f o r  

P u b l i c a t i o n  8 by t h e  J o i n t  Ch ie fs  o f  S t a f f  i n  May 1964, D o c t r i n e  f o r  A i r  _ _  ____ ----

2Uefensc: From Overseas Land Areas. . . - _  - --.--._-_-

P u b l i c a t i o n  8, which has n o t  been amended o r  changed s i n c e  1964, 

rei i iains t h e  corners tone document upon which I A D  d o c t r i n e  i s  based. The 

o r g a n i z a t i o n  f o r  j o i n t  a i r  defense o p e r a t i o n s  i s  d o c t r i n a l l y  e s t a b l i s h e d  

i n  t h i s  p u b l i c a t i o n  t o  p r o v i d e  f o r  " c e n t r a l i z e d  d i r e c t i o n  and maximuni 

d e c e n t r a l i z e d  a u t h o r i t y  t o  engage h o s t i l e  a i r ~ r a f t . " ~  The c e n t r a l i z e d  

coiiiriiander would normal ly  be an A i r  Force conimander. \ J W e  t h i ?  i s  

g e n e r a l l y  accepted i n  t o d a y ' s  Army manuals, t h e  Army opposed i t  a t  the  

1Department o f  Defense, Funct ions o f  t h e  Department o f  Defense 
and --I t s  -Major Components, DOD D i r  5100.1 (31 December 1958) ,  p. 1 2 .  

' " A i  r Defense and A i  r Super i  o r i  t y  , I '  D r a f t  Annex -- b . P .  3 

n.d. ) ,  e n t i r e  source. (USACGSC L i b r a r y  Doc. N-18090.3. T h i s  unpub- 
l i s h e d  d r a f t  o f  an 80-page s t a f f  s tudy  l i s t s  numerous Arniy arguments 
a g a i n s t  t h e  DeckerlLeMay agreements and t h e  proposed P u b l i c a t i o n  8 by 
t h e  J o i n t  C h i e f s  o f  S t a f f . )  

f o r--3Department o f  Defense, J o i n t  C h i e f s  o f  S t a f f ,  D o c t r i n e  
JCS Pub 8 (May 1964) ,-i.9. 

-A i r  
Land_-Defense From Overseas -Areas, 
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t ime.4 P u b l i c a t i o n  8 discusses the  i n t e g r a t i o n  o f  a i r  defense weapons 
c 

on ly  b r i e f l y ,  and t h a t  i s  i n  Paragraph 305, "Ef fect iveness o f  Various 

A i r  Defense Weapon Systems," which reads: 

The a i r  defense commander must insure,  through h i s  o rgan iza t i on  
and a p p l i c a t i o n  of appropr ia te  procedures, t h a t  optimum e f f e c t i v e -  
ness i s  r e a l i z e d  from each o f  t he  var ious a i r  defense weapon systems 
and t a t  no unnecessary r e s t r i c t i o n s  are  placed upon t h e i r  employ- 

c kment. 

A i r  Force Doc t r i ne  -- _-

Since the  A i r  Force i s  g iven pr imary r e s p o n s i b i l i t y  f o r  the  

fo rmu la t i on  o f  a i r  defense doc t r i ne ,  an examination o f  i t s  d o c t r i n e  

regard ing t h e  IADS has considerable mer i t .  Unfor tunate ly ,  no s i n g l e  

Air Force d o c t r i n a l  manual i s  s p e c i f i c a l l y  devoted t o  t a c t i c a l  a i r  

defense. The A i r  Force i n t e r p r e t a t i o n  o f  I A D  can be examined o n l y  by 

combining b i t s  and p ieces from a number o f  A i r  Force 1- and 2-ser ies  

manuals. The most  impor tan t  A i r  Force manuals t h a t  deal w i t h  I A D  

d o c t r i n e  are.: 

1.  _--Bas ic  -Doctr ine,  AFM 1 - 1 ,  15 January 1975. 

2. T a c t i c a l  A i r  Operat ions--Counterair ,  Close A i r  Support, and 

a --A i r  I n t e r d i c t i o n ,  AFM 2-1, 2 May 1969. 

3 .  T a c t i c a l  A i r  Force Operat ions--Tact ica l  A i r  Contro l  System 

v (TACS), AFM 2-7, 25 June 1973. 

4. T a c t i c a l  A i r  ---Operat ions--Airspace Control  i n  the  Combat 

4 1 ' A i r  Defense and A i r  Super io r i t y , "  p. 3. 


5Department o f  Defense, J o i n t  Chiefs o f  S t a f f ,  p .  12. 
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I\ro(i, AC'M 2-1 2, A p r i  1 1973. 
m 

5 .  US A i r  t-orce/US Army Airspace Manageiiierit i n  an Area o f- - - - --- --- -- -___ - - -- _ --_-- _ _ _ _ - ---.-__-_I_-_-_-_ 

I 


Operation,- -__- - -__ AFM 2-14, 1 November 1976. 

0 

Although the  dates on most o f  these manuals a re  r e l a t i v e l y  

recent ,  d o c t r i n e  concerning a i r  defense, sometimes r e f e r r e d  t o  i n  the  

t 

A i  r Force as de fens i  ve countera i  r, has rernai ned bas i  ca l  l y  unchanged 

s ince  World War 11. The A i r  Force has c o n s i s t e n t l y  accorded t o p  p r i o r -  

i t y  t o  of fens ive coun te ra i r ,  deep penet ra t ion ,  and i n t e r d i c t i o n  mis- 

s ions.  Of fens ive  a i r  operat ions dominated t a c t i c a l  a i r  fo rces  through- 

ou t  t he  Korean and Vietnam wars. This  o f f e n s i v e  s t ra tegy  has been 

r e f l e c t e d  n o t  o n l y  i n  A i r  Force d o c t r i n a l  evo lu t ion6 bu t  a l s o  i n  a i r -

c r a f t  development. A i r  Force f i g h t e r  a i r c r a f t  design c h a r a c t e r i s t i c s  

s t ress  long range, a i r - t o - a i r  r e f u e l i n g  c a p a b i l i t y  t o  extend range 

fu r the r ,  s o p h i s t i c a t e d  se l f -con ta ined nav iga t i on  equipment and penetra- 

t i o n  a ids ,  and t h e  a b i l i t y  t o  c a r r y  l a rge  weapon loads. Even the  F-15, 

the  f i r s t  A i r  Force f i g h t e r  t o  be used e x c l u s i v e l y  f o r  a i r - t o - a i r  combat 

s ince  the F-106, was o r i g i n a l l y  designed as a mul t ipurpose f i g h t e r .  

The wisdom o f  t h i s  h i s t o r i c a l l y  o f f e n s i v e  o r i e n t e d  t a c t i c a l  a i r  

d o c t r i n e  i s  be ing  quest ioned by var ious elements o f  America's m i l i t a r y  

soc ie ty  arid c i v i l i a n  i n s t i t u t i o n s .  For example, a recent  news a r t i c l e  

c i t e d  a 1977 Brookings I n s t i t u t e  study t h a t  urges a reo rgan iza t i on  and 

'Charles J .  Brown and Johnnie K.  Reeder, "The Development o f  
Countera i r  Doc t r ine"  (Research Report No. 5858, A i r  War Col lege, A p r i l  
1976), e n t i r e  r e p o r t .  (DDC Doc. AD B011161. ) 



upgrading o f  America's t a c t i c a l  a i r  defense pos ture  i n  E ~ r o p e . ~  Two 

r e c e n t  war c o l l e g e  s t u d i e s  f u r t h e r  h i g h l i g h t  t h e  f a c t  t h a t  t h e  A i r  Force 

has been remiss i n  de fens ive  c o u n t e r a i r  d o c t r i n a l  development. The 

f o l  l o w i n g  e x c e r p t  summarizes t h e  concern:  

The p o s s i b i l i t y  t h a t  t h e  USAF [U.S. A i r  Force] migh t  have t o  
operate f rom a i r f i e l d s  which enemy a i r  power a c t u a l l y  a t t a c k s  i s  
g lossed o v e r  i n  USAF b a s i c  and o p e r a t i o n a l  d o c t r i n e s ,  . . . There 
seeins t o  be some i r r a t i o n a l  e x p e c t a t i o n  t h a t  a l l  wars w i l l  be fought  
f rom sanc tuar ied  a i r f i e l d s .  . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


. . USAF d o c t r i n e  should o f f i c i a l l y  acknowledge t h e  p o s s i b i l -  
i t y  o f  f i g h t i n g  a de fens ive  a i r  campaign, s i n c e  t h a t  i s  a p o s s i b l e  
s i t u a t i o n  faced i n  Europe. . . .8 

The a u t h o r  o f  t h e  second s tudy  quest ioned t h e  v a l i d i t y  o f  a N o r t h  A t l a n -  

t i c  T r e a t y  O r g a n i z a t i o n  (NATO) o f f e n s i v e  a i r  s t r a t e g y .  He c o n v i n c i n g l y  

concluded t h a t  i t  would be imposs ib le  t o  g a i n  a i r  s u p e r i o r i t y  o r  t o  

conduct an e f f e c t i v e  i n t e r d i c t i o n  campaign i n  a s h o r t ,  i n t e n s i v e  

9European c o n f l i c t .  

Desp i te  these and o t h e r  warnings, t h e  pre ference f o r  o f f e n s i v e  

o p e r a t i o n s  o v e r  de fens ive  c o u n t e r a i  r cont inues  t o  permeate c u r r e n t  A i r  

Force d o c t r i n e .  Basic  Doct r ine ,  a 1977 d r a f t  update o f  AFM 1-1, s t a t e s  

7Bernard Weinraub, " A i r  A t t a c k  ' T h r e a t '  t o  NATO: Nest Vulner-  
a b l e  t o  S o v i e t  S t r i k e ,  Brook ings Finds, ' '  Kansas -- 30 January City Times, 
1978, p.  8A. 

8Claude C. Blanch, " A i r  S u p e r i o r i t y  Today and Tomorrow" (Report  
No. 5847, A i r  War Col lege,  A p r i l  1976) , pp. 21 -22. (DDC Doc. 
AD 801 1430L. ) 

'Ray G. Thompson, "An A l t e r n a t i v e  NATO A i r  S t r a t e g y  o f  Defens ive 
Operat ions"  ( s t u d e n t  paper, U.S. Army War Col lege,  16 March 1972), 
p p .  44-48. 
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t h a t  offensive counterair operations "are the most effective means for  

10achieving a i r  superiority and  are essential t o  gaining a i r  supremacy." 

AFN 2-1  parallels th i s  thinking by stating: 

. . . [Ulntil a i r  supremacy i s  gained, the emphasis should be on 
offensive counter a i r  operations. Air defense, while vital t o  the 
total  counter a i r  program, i s  a relatively inefficient means of  
destroying enemy a i r  potential a n d ,  by i t s  very nature reacts only 
when the enemy exercises in i t i a t ive  action. Offensive pressure must 
be maintained so t h a t  the enemy i s  forced t o  withhold a s i  nificant 
portion of his a i r  potential for defense of his own area. 17 

While stressing the importance o f  offensive operations, AFM 2-1 

only briefly discusses defensive counterair operations. I t  reeniphasizes 

t h e  f a c t  t h a t  the Air Force has the overall responsibility for integrat- 

i n g  t h e  theater a i r  defenses by s ta t ing:  

I t  i s  essential t h a t  a single Air Force commander be assigned 
overall responsibility f o r  gaining and maintaining a i r  supremacy. 
Friendly forces a s s i s t  t o  the degree t h a t  the i r  organic  capabili t ies 
and effor ts  can contribute t o  the success o f  the counter a i r  t a s k .  
The AFCC [Air Force Component Commander] i s  normally designated Area 
Air Defense Commander and  Area Airspace Control Authority. As Area 
Air Defense Commander his mission i s  t o  coordinate and integrate the 

12ent i re  a i r  defense e f for t  wZthin the j o i n t  force command. . . . 

The iiianual further establishes that  the AFCC has the responsibility t o  

"insure t h a t  optimum effectiveness i s  realized from each of the various 

a i  r defense weapon systems" and t o  establ ish "a i r  defense procedures and 

rul es of engagement. 1 1 1  3 

.-
'"Department of the Air Force, United States Air Force Basic --__I 

Doctrine, AFM 1-1 (DRAFT) (20 May 1 9 7 7 ) ,  p. 21 .  

"Department of  the Air Force, Tactical Air Operations-Counter- 
-..- .- --- --- ( 2  May 1969),a i r ,  Close Air S u p p o r t ,  and  Air Interdiction, AFM 2-1 
p .  5-3 (hereinafter cited as DAF, AFM 2 - 1 ) .  

" I b i d . ,  p.  5-2. 131bid., p p .  5-2 & 5-4. 
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R e f l e c t i n g  the  des ignat ion  o f  t he  AFCC a s  the  Theater A i r  

Defense Cominander, A i r  Force d o c t r i n a l  manuals c o n t i n u a l l y  s t ress  the  

need f o r  cen t ra l  i z e d  c o n t r o l  o f  a i r  defense weapons. AFM 2-1 exp la ins  

i t  t h i s  way: 

. . . E f f e c t i v e  a i r  defense requ i res  c e n t r a l i z e d  c o n t r o l  o f  a i r  
defense weapons w i t h i n  an area o f  opera t ions ,  Control  agencies and 
communicat ions-electronics f a c i l i t i e s  must p rov ide  t h e  means f o r  
i n t e g r a t i n g  a i r  defense ac t i ons  w i t h  a l l  o the r  a i r  operat ions.  
Adequate e a r l y  warning and defense i n  depth should be prov ided t o  
a l l o w  engagement by m u l t i p l e  weapon systems. I d e n t i f i c a t i o n  c r i t e -  
r i a ,  weapon assignment procedures, and r u l e s  o f  engagement must be 
un i fo rm and the  a c t i v i t i e s  o f  s t r i k e  and support  a i r c r a f t  must be 

14coord inated w i t h  a i r  and su r face - to -a i r  defense a c t i v i t i e s .  

A1 though the  remaining 2-ser ies manuals b r i e f l y  discuss a i r  

defense, t h e i r  main t h r u s t  i s  an exp lanat ion  o f  t h e  i n t r i c a t e  command 

and c o n t r o l  r e l a t i o n s h i p s  throughout t h e  a i r  defense and a i rspace man- 

agement o rgan iza t ion .  These manuals a r e  based on the  premise t h a t  " a i r  

defense and a i rspace c o n t r o l  a r e  i n t e r r e l a t e d  and inseparable.  Thus a 

coord inated and i n t e g r a t e d  a i r  defense and space c o n t r o l  system under a 

s i n g l e  a u t h o r i t y  i s  essent ia l . "15  This  appears t o  be the bas ic  r a t i o n -  

a l e  f o r  t he .  overemphasis on c e n t r a l i z e d  c o n t r o l  throughout t h e  I A D S  

organi  za t ion.  

Su rp r i s ing l y ,  no t  one o f  t h e  manuals under cons idera t ion  here 

discusses t h e  bas ic  i ssue o f  how an IADS i s  t o  operate.  Such i tems as 

14DAF, AFM 2-1, p .  5-3. 


15Department o f  t he  A i r  Force/Department o f  t he  Army, --
US A i r  
Force/US - i n  an Area o f  Operation, Arw Airspace Management ---- AFM 2-14/ 
FM 100-42 (1 November 1976), p. 1-1. 

4 
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I A D  procedures, r u l e s  o f  engagement, a i rspace and geographical con t ro l  

zones, t a r g e t  a l l o c a t i o n ,  and assignment decisionmaking a r e  n o t  even 

d i scussed. I n  sunwnary , A i r  Force d o c t r i n e  manuals are h i  s t o r i c a l  copies 

o f  past  o f f e n s i v e l y  o r i e n t e d  manuscr ipts and they l a c k  the  necessary 

recogn i t i on  o f  a changing balance o f  power. On t h e  o the r  hand and as 

shown next ,  t he  Army has at tempted t o  update i t s  a i r  defense manuals 

based on the  new t h r e a t .  

Rrniy Doct r ine  

In 1976 the  Army pub l ished the f i r s t  o f  i t s  new "how t o  f i g h t "  

d o c t r i n e  manuals, FM 100-5. Since then, branches w i t h i n  t h e  Army have 

publ ished new "how t o  f i g h t "  manuals t h a t  i nc lude  a new se r ies  o f  a i r  

defense a r t i  1 l e r y  (ADA) employment manuals. The manuals t h a t  concern 

IADS d o c t r i n e  are:  

1. Operations, FM 100-5, 1 J u l y  1976. _I 

2. U.S. Army A i r  Defenscr A r t i l l e r y  Employment, FM 44-1, 

26 March 1976. 

3.  ---Army A i r  Defense A r t i  1l e r y  Employment: Chaparral /Vul-U. S. -

-can, FM 44-3, 30 September 1977. 

--_I4. U.S. Army A i r  Defense -A r t i l l e r y  Employment: - Redeye, 

FM 44-23, 30 September 1977. 

5. ---Army A i r  Defense A r t i l l e r y  Employment: Hawk, FM 44-90,U.S. -

30 November 1977. 

FM 100-5, the  fundamental Army d o c t r i n a l  manual f o r  operat ions,  

l a y s  t h e  foundat ion f o r  t h e  Army's r e l i a n c e  on the  " a c t i v e  defense" and 
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states  t h a t  t h e  " f i r s t  b a t t l e  o f  o u r  n e x t  w a r  c o u l d  be i t s  l a s t  b a t -

t l e .  ' ' "  The Army i s  bas ing  i t s  d o c t r i n e  on f i g h t i n g  outnumbered and 

e s p c c t i n q  t o  w n a s h o r t ,  i n t e n s e  de fens ive  f i r s t  b a t t l e  w i t h  t h e  enetriy. 

T hr oughout Ff4 00-5 and as t a u g h t  i n  t h e  U.S. Army Command and General 

S t a f f  Col lege, de fens ive  a c t i o n  i n  a s h o r t ,  i n t e n s e  war w i l l  be t h e  

pr imary  method o f  o p e r a t i o n  f o r  t h e  Army. T h i s  de fens ive  Army s t r a t e g y  

somewhat c lashes w i t h  t h e  o f f e n s i v e l y  o r i e n t e d  A i r  Force d o c t r i n e  

d i  scussed e a r l  ie r .  

Even though t h e  A i r  Force has been g iven o v e r a l l  r e s p o n s i b i l i t y  

f o r  i n t e g r a t i n g  a i r  defense, t h e  Army ADA employment manuals address 

more o f  t h e  b a s i c  I A D  d o c t r i n a l  i ssues  t h a n  do t h e  A i r  Force manuals. 

A l though t h e  Army's genera l  t rea tment  o f  I A D  d o c t r i n e  i s  very  thorough, 

sotile ma jor  misconcept ions r e l a t i n g  t o  i n t e r c e p t o r  i n t e g r a t i o n  a r e  q u i t e  

d i s t u r b i n g .  To begin,  FM 44-1 l i s t s  t h e  f o u r  b a s i c  ADA employment 

p r i n c i p l e s .  These a r e  weapon mass, weapon mix,  m o b i l i t y ,  and i n t e g r a -  

t i o n .  I n  d e s c r i b i n g  i n t e g r a t i o n  d o c t r i n e ,  t h e  Army manual e x p l a i n s  t h a t  

" a i r  defense a r t i l l e r y  weapons must be i n t e g r a t e d  i n t o  t h e  f o r c e  cotii- 

i i iander's scheme o f  maneuver and a l s o  i n t o  t h e  b a t t l e  f o r  a i r  s u p e r i o r -  

i t y . " 1 7  How t h i s  i n t e g r a t i o n  takes  p l a c e  i s  f u r t h e r  exp la ined by l i s t -  

i n g  t h e  f a m i l y  o f  weapons and how t h e  weapons a r e  t o  be used. For 

16Department o f  t h e  Army, -Operat ions,  FM 100-5 ( 1  J u l y  1976) ,  
p. 	 1-1. 

17Department o f  t h e  Army, ----U.S. Army A i r  Defense A r t i l l e r y  
Einployment, FM 44-1 (26 March 1976), p .  5-3 ( h e r e i n a f t e r  c i t e d  as D A Y  
FM 44-1). 
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instance, short-range a i r  defense (SHORAD) weapons are  normal ly  employed 

i n  maneuver elements. Low-to-medi urn a1 ti tude a i  r defense (LOMAD) weap-

ons are  deployed throughout the  d i v i s i o n  and i n  the r e a r  areas. 

. . . Manned f i g h t e r  a i r c r a f t  complete the fami ly.  They seek t o  
s t r i k e  e n e w  a i r c r a f t  on the  ground o r  t o  engage enemy a i r c r a f t  
we l l - fo rward  o f  the  FEBA [ forward edge o f  the  b a t t l e  area] t o  e f f e c t  
maximum a t t r i t i o n  and break up concentrated a t t a c k  format ions 
befoyg they reach elements o f  the  Army i n  the f i e l d  p ro tec ted  by 
ADA. 

References t o  the  l a r g e  o f f e n s i v e  coun te ra i r  b a t t l e  the A i r  

Force p lans t o  f i g h t  are seen i n  the preceding excerp t  on f i g h t e r  

eiiiyloynient. Even i n  the  new FM 44-1, the  Arqy's concept o f  A i r  Force 

p a r t i c i p a t i o n  i n  the  a i r  defense b a t t l e  i s  t h a t  the i n t e r c e p t o r s  be 

assigned a miss ion  "well'-forward'' o f  the FEBA. Unfor tunate ly ,  "we11-
forward" o f  the  FEBA i s  probably the most dangerous and i n e f f e c t i v e  

p lace f o r  i n t e r c e p t o r s  t o  be assigned. Not  o n l y  i s  the  enemy's own ADA 

most e f f e c t i v e  i n  t h i s  area, b u t  l ack  o f  f r i e n d l y  ground-contro l led 

i n t e r c e p t  (GCI) s ta t i ons ,  excessive f u e l  loads, ex te rna l  pod car r iage of  

e l e c t r o n i c  countermeasures (ECM), and d i f f i c u l t  nav iga t ion  become 

conipounding problems i n  t h i s  reg ion .  

Another d o c t r i n a l  area o f  concern w i t h  FM 44-1 i s  i t s  explana- 

t i o n  o f  the r o l e  o f  A i r  Force i n t e r c e p t o r s  i n  the medium-to-high a l t i -

tude regime (see F ig.  8). As s t a t e d  i n  the  manual: "The long-range 

Nike Hercules system, i n  con junc t i on  w i t h  A i r  Force i n t e r c e p t o r s  and the 

Hawk m i s s i l e  system, i s  employed aga ins t  t he  medium- and high-a1 ti tude 

18DA, FM 44-1, p .  2-5. 
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P Fighter aircraft engagement zone (FEZ). 

6 High-missile engagement zone (HIMEZ). 

Low-missileengagement zone (LOMEZ). 

FEZ 

TCOMEZ 

36.000n 

I 1T""' I I 
CORPS DIV FEBA 

GEOREF 'ALTITUDES SHOWN ARE EXAMPLES ONLY 

Weapons engagement zones are defined by horizontal boundaries through the use of the 
geographic reference (GEOREF)system and by altitude limits. 

In this case, the LOMEZ would have been established based on a 
message, such as: 

"LOMEZ establishedGEOREF squares MG, MF, & ME, 0-35,OoOfeet MSL; 
GEOREF squares KG. KF, KE,LG, LF & LE 0-5,000 feet MSL." (Horizontal 
limitsmay also be defined by panial GEOREF squares and/or by geographic 
coordinates.) 

SOURCE: Department o f  the Army, ---U . S .  Army A i r  Defense Artillery 
Employment: -Hawk, FM 44-90 (30 November 1977),  p .  5-13. 

F ig .  8. Air Defense Weapons Engagement Zones (Vertical  V i e w )  
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a i r  th rea t .  I n  a European scenar io,  the e f f e c t  o f  medium a l t i t u d e  

eiiiy oynient, coupled w i t h  the  "we1 1-forward" s t ra tegy ,  places the manned 

i r i  t c r ccp to r  i n  the wors t  poss ib le  l o c a t i o n  f o r  i n t e r c e p t i n g  the pr i i i iary 

eneriiy a i r  t h rea t ,  which w i l l  be low a l t i t u d e  a i r c r a f t .  Enemy ADA i s  o f  

even f u r t h e r  concern. Over lay ing the engagement zone f i g u r e  o f  FM 44-1 

w i t h  the enemy ADA f i g u r e  from FM 100-5 g r a p h i c a l l y  d i sp lays  the problem 

f o r  the i n t e r c e p t o r  p i l o t  (see Fig.  9) .  

Despi te these major misconceptions concerning i n t e r c e p t o r  

employment, the Army's remaining exp lanat ion  o f  I A D  employment doc t r i ne  

i s  very in fo rmat ive .  Momentarily d is regard ing  the l o c a t i o n  o f  the 

engaqetiicnt zones, F igures 8 and 9 show t h a t  the  i n t e g r a t e d  a i r  defense 

doc t r i ne  o f  the Uni ted Sta tes  as a r t i c u l a t e d  by the Arqy i s  s i m i l a r  t o  

the Arab and Sov ie t  "zonal c o n t r o l "  (see pages 29-30 and 40-41). Fur-

t h e r  evidence o f  t h i s  i s  found i n  FM 44-1, where i t  i s  expla ined t h a t  

segregat ion o f  a i r  defense weapons i s  insured through a i rspace and 

geographical separat ion.  Weapons engagement zones, r e s t r i c t e d  areas, 

and safe c o r r i d o r s  a re  used t o  so lve the f r a t r i c i d e  problem. Sirnultane-

ous engagement by Hawk and i n t e r c e p t o r s  i s  considered on ly  under spec ia l  

20circumstances and h i g h l y  c o n t r o l  l e d  cond i t i ons .  

The FM 44-1 d iscuss ion  o f  "Hawk b e l t s "  and forward m i s s i l e  

i n t e r c e p t  zones a long the  borders i n  Europe h i n t  a t  the common usage o f  

t h i s  zonal c o n t r o l  doc t r i ne . * l  Th is  i s  i n  f a c t  the  case as a 1976 study 

"DA, FM 44-1, p. 5-5. 20DA, FM 44-1, pp. 6-2 & 6-3. 

"DA, FM 44-1, p. 3-7. 
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u- I 

. u-4 I 

l I ” - ’  \ \  

\ I/ ISU-21-4 

SOURCES: Department of  the  Army, ---Army A i r  Defense A r t i l l e r y  U.S. 
Fmnlnvmentr  Hawk- FM 44-9cl (30  November 1 9 7 7 ) - D .  5-13: - .r - ‘ 

DeDartrnent o f--... . ‘J ...-. . - - - - --..- - . . - , . 1 3  - . - 3 - - r - - . - - - -

the  Army, Opera t ions ,  FM 100-5 ( 1 J u l y  1976) ,  p .  8-3; and Depa r tmen t o f  
the Army, U.S. Army“ A i r  Defense -A r t i l l e r y  Employment, FM 44-1 ( 2 5  Ma rch 
1976) ,  p .  6 - 3 .  

F i g .  9 .  Weapons Engagement Zone Problem for  I n t e rceptor P i  1ots 
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o f  NUT0 t a c t i c a l  a i r  forces exp la ins  European I A D  doc t r i ne .  According 

t o  the study: 

I n  ZATAF [ A l l i e d  T a c t i c a l  A i r  Forces], f i g h t e r s  conduct a zonal 
defense i n  the r e a r  o f  the Hawk B e l t ,  which l i e s  80 t o  120 kiloti le- 
t e r s  f rom the Demarcation L ine  (DL). . . Since preplanned e f f e c -  
t i v e  Combat A i r  P a t r o l  (CAP) p o s i t i o n s  are behind the Hawk/Nike 
engagement zones considerable enemy penet ra t ion  o f  the forward area 
w i l l  occur be fore  enemy a i r c r a f t  are engaged by f r i e n d l y  defensive 
f i g h t e r s  and f r i e n d l y  a i r  s u p e r i o r i t y  w i l l  be non-ex is ten t  i n  the 
forward areas. 

I n  4ATAF f i g h t e r s  defend as f a r  forward as poss ib le  t o  a s s i s t  
the army and t o  p r o t e c t  key l a n d  and a i r  f a c i l i t i e s .  This l e v i e s  a 
requ i  rement t o  ga in and main ta in  a i r  s u p e r i o r i t y  f u r t h e r  forward, 
consequently, 4ATAF a i r  defense/CAP p o s i t i o n s  are c l o s e r  t o  the  DL 
than s i m i l a r  p o s i t i o n i n g  i n  the  2ATAF area. The 4ATAF Hawk s i t e s  
are also s i t u a t e d  much c l o s e r  t o  the  DL and employ a mobi le concept, 
moving t o  a l t e r n a t e  s i t e s  du r ing  b u i l d u p / h o s t i l i t i e s .  . . . 22 

While the  Army ADA d o c t r i n e  manuals con ta in  major misconceptions 

i n  i n t e r c e p t o r  employment, t h e i r  general explanat ion o f  I A D  doc t r i ne  and 

procedures i s  e x c e l l e n t .  Un l i ke  the A i r  Force manuals, the  Army manuals 

discuss the major cons idera t ions  o f  I A D  c o n t r o l  --weapons engagement 

zones, geographical con t ro l ,  and o the r  employment problems. Unfor tu -

na te ly ,  t h i s  u n i l a t e r a l  s t a t e  o f  d o c t r i n a l  development e x i s t s  desp i te  

d i r e c t i v e s  by the  Department o f  Defense and pub l i ca t i ons  by the  J o i n t  

Chiefs o f  S t a f f  t h a t  g ive  I A D  d o c t r i n e  r e s p o n s i b i l i t y  t o  the A i r  Force. 

I t  appears t h a t  the  Army, r a t h e r  than i g n o r i n g  the problem, has pru- 

d e n t l y  i n i t i a t e d  some e f f o r t  toward developing opera t iona l  I A D  doc t r i ne  

and the A i r  Force i s  r e l u c t a n t  o r  i n s t i t u t i o n a l l y  opposed t o  do ing so. 

"Steven L. Canby, "Tac t i ca l  Airpower i n  Europe: A i r i n g  the 
European View ( U )  ,I1 Report No. TSC-PD-471-1 (San t a  Monica, Cal if. : 
Technology Serv ice Corporat ion,  19 J u l y  1976), pp. 39-40. 
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Orsani za t ion  and Lines o f  Control 
7 --and Communication 

Since the Air Force and Army maintain separate b u t  conipletnentary 

a i r  defense weapon systems, constructing a simple command, control, a n d  

3communication ( C  ) I A D S  organization chart i s  d i f f i cu l t .  Often the case 

i s  t h a t  the IADS command, control, and communication lines do not  over-

l a p .  Terms such a s  "command less operational cont ro l"  are common 

t h r o u g h o u t  the organization. As a resul t  and i n  an attempt t o  simplify 

the explanation o f  how the system works, this  writer has concentrated on 

a description of the important functional weapons control and communica-

t ion  1ines th roughou t  the IAD o rgan iza t ion .  This description focuses on 

the positions t h a t  are responsible f o r  developing and  passing the I A D  

bat t le  p l a n ,  weapons rules o f  engagement, and target assignments. Also 

explained are the l ines o f  control and  communication whereby target 

information,  weapon integration, and f i r i n g  decisions are passed. 

As a brief overview, the tactical  a i r  defense organization i s  

based on the doctrinal principle of  centralized management and  control  

and  decentralized execution. The A F C C ,  acting as the Area Air Defense 

Commander, controls a1 1 a i r  defense forces t h r o u g h  an organi za t ion  

called the Tactical Air Control System (TACS) (see F i g .  10) .  T h r o u g h  

the tactical  a i  r control center ( T A C C )  , the AFCC permits decentral ized 

control of essential a i r  missions t o  subordinate TACS elements. The 

p l a n n i n g  for  the integration o f  a i r  defense resources i s  accomplished i n  

the TACC; however, the actual control o f  the a i r  defense bat t le  i s  

delegated t o  the control and reporting centers and posts (CRCs/CRPs). 



AIR FORCE COMPONENT COMMANOER 
I 
 1 
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DEPUTY FOR OPERATlONS 

OIRECTOR FOR COMBAT OPERATIONS 
i . 

4 

CRCIATRC OASC(S1 TAC(A) ALCC TUOC(S1 
_I I , . b b * 

ADAPTED FROM: U S .  Army Command and General S t a f f  College,  ---Air Force U.S .  
-- RB 110-1 5 -2 .Basic Data, (July 1977),  p .  

Fig.  10. Typical Tactical  Air Control System (TACS) 
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A t  the CRCs, A r q y  ADA weapons are i n t e g r a t e d  i n t o  the system 

through data l i n k  and communication l i n e s  t o  the Army A i r  Defense Com- 

mand Posts  (AADCPS) (see F ig .  11). An AADCP may be a t  var ious echelons 

depending upon the scale o f  operat ions,  b u t  i t  would normal ly  be e i t h e r  

a t  br igade o r  group l e v e l  o r  a t  Hawk b a t t a l i o n  l e v e l .  The l i n e s  o f  

c o n t r o l  are then decent ra l i zed  down t o  i n d i v i d u a l  Hawk b a t t e r i e s  and 

Chaparral/Vulcan (C/V) b a t t a l i o n  AADCPs. Fur ther  l i n e s  o f  con t ro l  and 

coininunication e x i s t  between the C / V  AADCPs and the C / V  squad leader  and 

Redeye teams. 

Through t h i s  ex tens ive  sys tern the AFCC exe rc i  ses cen t ra l ized 

opera t iona l  c o n t r o l  o f  a l l  t hea te r  a i r  defense weapons. He does t h i s  by 

itriplementing r u l e s  o f  engagement and standard opera t ing  procedures. 

T h i s  Organizat ion looks simple; however, many sub t le  and some n o t  so 

s u b t l e  problems are associated w i t h  i t .  The l i n e s  o f  c o n t r o l  and commu-

n i c a t i o n  are too  c e n t r a l i z e d  and cumbersome t o  respond t o  the k i n d  o f  

in tense low a l t i t u d e  a i r  b a t t l e s  t h a t  were fought  i n  the 1973 Middle 

East War. Many o f  the impor tan t  p o s i t i o n s  requ i red  f o r  I A D  planning and 

c o n t r o l  are never exerc ised.  The e f fec t i veness  o f  SHORAD weapons i s  

reduced due t o  lengthy  l i n e s . o f  communication and lack  o f  i n t e g r a t i o n  

w i t h  the A i r  Force and Hawk e a r l y  warning radars.  These and o ther  

problems throughout the IADS o rgan iza t i on  are expanded upon i n  the 

f o l l o w i n g  d iscuss ion o f  the  IADS o rgan iza t i on  from the  AFCC down t o  the 

Redeye team leader .  
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Fig. 11. IADS Lines o f  Control and Communication 
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A i  r Force Component Comnan de r 

The cen t ra l  ized management concept requi res the AFCC t o  mai n t a i  n 

p o s i t i v e  con t ro l  over a l l  A i r  Force and Arnly a i r  defense weapons. He 

does SO by recommending an o v e r a l l  a i r  defense b a t t l e  plan t o  the J o i n t  

Forces Commander (usua l l y  an Army commander). I n  the b a t t l e  plan, the 

AFCC recommends the apportionment o f  t a c t i c a l  a i r  resources t o  be 

devoted t o  a i r  defense and the ru les  o f  engagement f o r  a i r  defense 

weapons. The apportionment recommendation alone i s  an important deci- 

sion. A recent study o f  a European scenario explained t h a t  a simple 

10% change i n  the apportionment o f  t a c t i c a l  a i r  forces could lead t o  a 

23
50% increase in the ground area l o s t  by NATO forces. 

Although the number o f  f i g h t e r s  apportioned t o  the a i r  defense 

forces i s  important, an even more important f a c t o r  t h a t  a f f e c t s  the 

outcome o f  the a i r  defense b a t t l e  could be the ru les  o f  engagement by 

which execution o f  the b a t t l e  i s  decentral ized t o  subordinate elements 

i n  the TACS. Terms such as "cen t ra l i zed  con t ro l "  and "decentral ized 

execution," "cornnand less  operat ional  cont ro l  , ' I  and "operational cont ro l  

o f  weapons" are common throughout the IADS organizat ion.  These terms 

make the actual  weapons engagement con t ro l  l i n e s  confusing t o  the opera- 

t o r ~ . ~ ~  t o  invoke ra the r  s t r i c t  This confusion f a c t o r  forces the AFCC 

23E. Dews and others, "Tact ica l  Airpower i n  a Mid-Seventies NATO 
Defensive Contingency (NATO ALPHA) ( U ) "  (Santa Monica, C a l i f . :  RAND 
Corp. , October 1974) , p. x i i  . (DDC Doc. AD1000156L.) 

24Department o f  the Army, U.S. Army A i r  Defense A r t i l l e r y  7 


Employment: Hawk, FM 44-90 (30 November 1977), p. 5-20 (he re ina f te r  
c i t e d  as DA, FM 44-90). 
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and un iversa l  r u l e s  o f  engagement and weapons c o n t r o l  s ta tus  on a l l  a i r  

defense weapons, thereby gross ly  i n h i b i t i n g  t h e i r  e f fec t i veness .  

T a c t i c a l  A i r-- Contro l  Center 

The a i r  defense b a t t l e  p lan  the  AFCC proposes t o  the J o i n t  Force 

Commander i s  formulated by the  AFCC s t a f f  i n  the TACC. According t o  

TACR 55-45, the  i n d i  v i  dual who i s  ac tua l  l y  responsib le  f o r  devel op i  ng 

the d a i l y  apportionment recommendation t h a t  the AFCC b r i e f s  t o  the J o i n t  

Force Commander i s  the  c h i e f  o f  the  F i g h t e r  P lanning Branch i n  the 

25Current  Plans D i v i s i o n  o f  the  TACC. 

Also accord ing t o  TACR 55-45, however, the key i n d i v i d u a l  i n  the 

TACC f o r  the development o f  the I A D  p lan  i s  the  TACS Planning O f f i c e r .  

The r e g u l a t i o n  s t a t e s  t h a t  t h i s  i n d i v i d u a l ,  who a l s o  works i n  the Cur- 

rent Plans D i v i s i o n  and i s  the  c h i e f  o f  the Airspace Management Branch, 

has the  r e s p o n s i b i l i t y  to :  

Plan f o r  the  employment and i n t e g r a t i o n  o f  area a i r  defense 
weapons systems, i n c l u d i n g  AWACS [a i rborne  warning and c o n t r o l  
system] and Other Serv ice  a i r  defense weapons systems. 

Develop p o l i c i e s  and procedures f o r  a i r  defense operat ions.  
Coordi na t e  and promul gate r u l e s  of  engagement, and employment 
d i  r e c t i  ves. 

Advise the  Chief ,  F i g h t e r  P lanning Branch on the recommended 
employment o f  f i g h t e r  a i r c r a f t  i n  the defens ive counter  a i r  r o l e .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . .  


25Department o f  the  A i  r Force, A i  r Force Component Headquarters 
-and T a c t i c a l  -A i r  Contro l  Center Operat ions,  TACR 55-45 ( 7  February 
1975), p. 6-3 ( h e r e i n a f t e r  c i t e d  as DAF, TACR 55-45). 
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Prepare b r i e f i n g  o f  proposed a i r  Egnt ro l  procedures and a i r  
defense employment p lans as requi red.  

I n  a search f o r  I A D  p lann ing  considerat ions,  i t  appears t h a t  

s imply  con tac t i ng  a TACC TACS Planning O f f i c e r  would y i e l d  g rea t  

i n s i g h t s .  I n  an at tempt  t o  do j u s t  t ha t ,  however, i t  was discovered 

t h a t  the  TACS Planning O f f i c e r  e x i s t s  o n l y  on paper i n  the Tac t i ca l  A i r  

Command (TAC). A t  the  two ga r r i son  TACCs i n  the TAC ( 9 t h  A i r  Force, 

Shaw A i r  Force Base, and 12th A i r  Force, Bergstrom A i r  Force Base), on l y  

about 10 o f  approximately 50 p o s i t i o n s  are  permanently f i l l e d .  The TACS 

Planning O f f i c e r  i s  n o t  one o f  the ga r r i son  pos i t i ons .  I n  ac tua l  

deployment, t h i s  p o s i t i o n  would be manned by an A i r  Force major, sen io r  

weapons c o n t r o l l e r  ( A i r  Force Spec ia l t y  Code (AFSC) 1716/1744). Upon 

a r r i v a l  a t  the  TACC as the  TACS Planning O f f i c e r ,  he would presumably 

begin the  I A D  planning. I n  most cases, however, the I A D  p lann ing  would 

have occurred p r i o r  t o  the major ’s  a r r i v a l ,  because I A D  procedures, 

r u l e s  o f  engagement, weapons c o n t r o l  s ta tus ,  and weapons engagement 

zones appear i n  contingency o r  exerc ise  opera t ion  plans and/or i n  sup- 

p o r t i n g  opera t ion  orders (OPlans/OpOrds). These plans are  formulated by 

p lann ing  o f f i c e r s  i n  the  Readiness Command and i n  numbered a i r  forces.  

Although the  r e g u l a t i o n  c a l l s  f o r  the TACC p lanning d i v i s i o n  t o  

b u i l d  the IADS b a t t l e  plan, i n  p r a c t i c e  the  r e a l  I A D S  planners a re  the 

o f f i c e r s  who develop the  cont ingency o r  exerc ise  OPlans/OpOrds. For 

example, the development o f  the  IADS plans f o r  j o i n t  exerc ises such as 

26DAF, TACR 55-45, pp. 6-11 & 6-12. 
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Brave S h i e l d  and B o l d  Eagle a r e  accomplished a t  the  Plans D i v i s i o n s  o f  

the 9 t h  and 1 2 t h  A i r  Forces. J o i n t  meetings are  h e l d  w i t h  representa-  

t i v e s  f rom the  TACC, CRC, A rmy  ADA, and f i g h t e r  wings i n  at tendance. 

Through these conferences, the  p lans o f f i c e r s  develop and p u b l i s h  t h e  

I A D S  procedures i n  e x e r c i s e  OP1 ans/OpOrds. Thus, the  TACC/TACS P1 anni ng 

O f f i c e r ,  who i s  r a r e l y  a c t i v a t e d  f o r  exerc ises ,  has l i t t l e  t o  c o n t r i b u t e  

t o  IADS p lann ing .27  As a r e s u l t ,  he would be i l l - p r e p a r e d  t o  manage the 

complex IADS as d i r e c t e d  by t h e  r e g u l a t i o n .  

Cont ro l  -and Repor t ing  Center 

The r e s t  o f  the  I A D S  o r g a n i z a t i o n  i s  r e l a t i v e l y  s imple t o  recon-

s t r u c t ,  b u t  i t  c o n t a i n s  a m b i g u i t i e s  t h a t  a r e  s i m i l a r  t o  those found i n  

the TACC. The o v e r a l l  r e s p o n s i b i l i t y  f o r  conduct ing  t h e  a i r  defense 

b a t t l e  i s  de legated t o  t h e  CRC (see F ig .  12) .  I n  the CRC t h e  b a t t l e  

commander (BC)  r e t a i n s  u l t i m a t e  r e s p o n s i b i l i t y  f o r  I A D  employment. The 

BC i s  normal l y  t h e  s e n i o r  r a n k i n g  A i  r Force c o n t r o l l e r  (AFSC 1716/1744) 

i n  t h e  CRC. He coord ina tes  and e s t a b l i s h e s  o p e r a t i n g  procedures w i t h  

t h e  Arw A i r  Defense A r t i l l e r y  L i a i s o n  O f f i c e r  (ADALO), t h e  Weapons 

Assignment O f f i c e r  (WAO), and t h e  Sen ior  D i r e c t o r  (SD) i n  the CRC f o r  

a l l o c a t i o n  o f  t a r g e t s  t o  ADA and f i g h t e r  fo rces .  The ADALO and WAO 

f u r t h e r  c o o r d i n a t e  w i t h  t h e i  r r e s p e c t i v e  weapons systems f o r  f i n a l  

f i r i n g  orders .  L i k e  the TACC/TACS P lann ing  O f f i c e r ,  t h e  CRC/BC p o s i t i o n  

27Telephone conversa t ions  w i t h  TAC Plans, 9 t h  and 1 2 t h  A i r  
Forces TACC, 17-19 January 1978. 
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Fig .  12. Control and R e p o r t i n g  Center Chain o f  R e s p o n s i b i l i t y  
for Air Defense Operations. 
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i s  n o t  manned in -ga r r i son .  Normally, the CRC Operations O f f i c e r  o r  the 

28CRC Senior D i r e c t o r  assunles CRC/BC du t i es  i n -ga r r i son .  

Army A i r  Defense A r t i l l e r y  

For A i r  Force/Arrqy a i r  defense i n t e g r a t i o n ,  the ADALO i s  the  key 

i n d i v i d u a l  i n  the  CRC. He coord inates and monitors CRC/AADCP func t ions  

and re lays  I A D  procedural  changes down the Army ADA cha in  o f  con t ro l  

(see Fig.  11, page 74). For the  Hawk u n i t s ,  data 1 i n k  and/or manual 

communication l i n e s  are  used t o  exchange e a r l y  warning i n fo rma t ion  and 

t o  designate t a r g e t  assignment. These l i n e s  o f  c o n t r o l  terminate i n  the 

Hawk b a t t e r y  c o n t r o l  c e n t r a l  (BCC) , where the  T a c t i c a l  Contro l  O f f i c e r  

(TCO), normal ly  a l i eu tenan t ,  executes the  f i n a l  f i r i n g  order .  

For the  SHORAD u n i t s ,  l i n e s  o f  communication from the  CRC/ADALO 

are  used o n l y  t o  pass changes t o  I A D  procedures, such as r u l e s  o f  

engagement o r  weapons c o n t r o l  s ta tus .  A i r  Force e a r l y  warning informa- 

t i o n  and data l i n k  a re  n o t  nop.nally assoc iated w i t h  SHORAD employment. 

The ADALO re lays  changes t o  I A D  procedures through the  br igade/group o r  

Hawk AADCP where a Chaparral/Vulcan A i r  Defense Coord inat ion O f f i c e r  

(ADCO) i s  pos i t ioned.  The ADCO may a l so  be l oca ted  i n  the  CRC/CRP when 

coo rd ina t i on  w i t h  a Hawk b a t t a l i o n  i s  n o t  poss ib le .29 The I A D  

28Department o f  the  A i r  Force, T a c t i c a l  -A i r  Contro l  System 
(TACS): Surve i l l ance  and -Contro l - -o f  T a c t i c a l  -A i r  Operations TACR 55-44 
(20 March 1975),  pp. 7-9. 

Department o f  the  Army, U.S.  Arqy -A i r  Defense A r t i l l e r y  
Employment: Chaparral/Vulcan, FM 44-3 (30 September 1977) , pp. 5-6 & 
5-7. 
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procedural  changes are  re layed i n  t u r n  by the  ADCO t o  the C / V  AADCP and 

by the C / V  AADCP t o  the i n d i v i d u a l  C / V  squad leader/weapons commander 

30
( u s u a l l y  an E5  o r  lower) ,  who then executes the  f i n a l  f i r i n g  order .  

Redeye teams a l so  rece ive  these procedural  changes through the C / V  

AADCP channels o f  c o n t r o l .  These SHORAD l i n e s  o f  c o n t r o l  and communica- 

t i o n  r e l y  s t r i c t l y  on vo ice  communication v i a  FM r a d i o  nets t h a t  a re  

l i m i t e d  by l i n e  o f  s igh t ,  s h o r t  range, and eneqy jamming doc t r i ne .  

U n t i l  about 1973, SHORAD u n i t s  were equipped w i t h  the  ANGRC-5 (AM 

rece ive r  on l y ) ,  which prov ided a c r e d i b l e  e a r l y  warning i n t e g r a t i o n .  

These rece ivers ,  however, were deac t iva ted  i n  1973, and, as o f  t h i s  

31t i m e ,  no s u i t a b l e  replacement has been found. As A i r  Force e a r l y  

warning and t a r g e t  a c q u i s i t i o n  are n o t  inc luded i n  the SHORAD l i n e s  o f  

communication, these u n i t s  use an Arw organic  forward area a l e r t i n g  

radar  (FAAR)/target a l e r t  data d i sp lay  s e t  (TADDS) system f o r  t h i s  

f u n c t i o n  (see Chapter V, pages 109-112). 

I n  summary, the c o n t r o l  and communication 1 ines throughout the 

e n t i r e  IADS o rgan iza t i on  are complex and lengthy.  For r a p i d  t a r g e t  

a c q u i s i t i o n  and subsequent engagement, t h i s  h i g h l y  c e n t r a l i z e d  organiza- 

t i o n  i s  slow i n  responding. Impor tan t  I A D  p o s i t i o n s  o f  r e s p o n s i b i l i t y  

i n  the  TACC and CRC a re  n o t  normal ly  manned, which means t h a t  

30Gordon M. Gershon, "Tac t i ca l  A i r  Defense Eva lua t ion  Study 
(TAD-E) , Subtask 6-Analysi s o f  SHORAD Weapon Systems : Command and 
Cont ro l  A l t e r n a t i v e s  ( U ) "  (Menlo Park, C a l i f .  : Stanford  Research I n s t i -  
t u te ,  May 1974), p. 12. (DDC Doc. AD 530688L.) 

"Personal i n t e r v i e w  w i t h  an Army SHORAD o f f i c e r ,  24 A p r i l  1978. 
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opera t iona l  t r a i n i n g  i s  quest ionable.  I n  add i t i on ,  because the SHORAD 

u n i t s  are n o t  incorpora ted  i n t o  the A i r  Force/Hawk e a r l y  warning and 

t a r g e t  assignment nets,  s t r i c t  SHORAD r u l e s  o f  engagement and weapons 

c o n t r o l  procedures are  employed which r e s t r i c t  t h e i r  e f fec t i veness .  

Methods o f  Contro l  and I n t e g r a t i o n  

The method by which the AFCC insures safe i n t e g r a t i o n  o f  a l l  a i r  

defense weapons i s  through the  establ ishment  o f  a i r  defense r u l e s  and 

procedures. These r u l e s  and procedures a1 low f o r  cen t ra l  ized c o n t r o l  o f  

weapons and decent ra l i zed  execut ion o f  the  a i r  b a t t l e .  One o f  the 

under ly ing  purposes o f  these c o n t r o l  methods, however, i s  t o  1 m i t  the 

f r a t r i c i d e  problem. A l l  o f  the  c o n t r o l  r u l e s  and procedures 1 m i t  the 

use o f  a i r  defense weapons i n  some way. Yet, because the weapons use 

the same a i rspace and the  problem o f  i d e n t i f i c a t i o n  o f  f r i e n d l y  a i r c r a f t  

i s  n o t  so lved a t  t h i s  p o i n t  i n  time, s t r i c t  engagement r u l e s  and 

procedures are  requi red.  

The methods o f  c o n t r o l  and i n t e g r a t i o n  can be p laced i n t o  th ree  

broad ca tegor ies  t h a t  may be r e f e r r e d  t o  as p o s i t i v e  means, procedural  

means, and a i  rspace/geographical means. Inc luded i n  these broad catego- 

r i e s  a re  the r u l e s  o f  engagements and a i r  defense d i r e c t i v e s  t h a t  d e l i n -  

eate the  circumstances by which a weapon may f i r e  a t  an a i r c r a f t .  

P o s i t i v e  Means 

The engagement dec is ion  o r  t a r g e t  assignment f o r  i n t e r c e p t o r  

a i r c r a f t  and .Hawk u n i t s  i s  normal ly  r e t a i n e d  i n  the  CRC/CRP. Weapons 
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control remains h i g h l y  centralized within the C R C / C R P ,  and  i n d i v i d u a l  

target  assignments by weapon are  normal procedure. Accord ing t o  

FM 44-90, however, the engagement decision may be decentralized t o  Hawk 

units under special circumstances. The manual s t a t e s :  

The inab i l i t y  o f  higher echelons to  detect  a i r c r a f t  attacking a t  low 
a l t i t udes  w i l l ,  i n  i t s e l f ,  normally be cause f o r  the delegation of 
authority for  engagement of  these t a r  e t s  t o  Hawk bat ta l ion,  bat tery,  
and/or platoon level d u r i n g  wartime. 3! 

This presupposed delegation of engagement authority i s  n o t  considered a 

normal mode of operation, ye t  i t  serves to i l l u s t r a t e  the Army's reluc-

tance to  accept centralized control o f  i t s  resources. 

Procedural Means 

Procedural means fo r  control 1i n g  weapon f i  res is  accompl i shed by 

u s i n g  s t r i c t  "hos t i le  ident i f icat ion c r i t e r i a . "  The rules of engagement 

contained in the OPlan/OpOrd w i l l  include the c r i t e r i a  by which hos t i le  

a i r c r a f t  are ident i f ied.  These c r i t e r i a  apply t o  a1 1 a i r  defense units.  

Hostile targets  may be ident i f ied by e i the r  e lectronic  o r  v i s u a l  means. 

I n  the case o f  1ow-to-medi urn-a1 t i  tude a i  r defense (LGMAD) weapons (Hawk/ 

interceptor), ident i f icat ion normally i s  by e lectronic  means. T h i s  

includes basing hos t i le  declaration on ident i f ica t ion ,  friend o r  foe 

(radar) ( I F F )  response; ta rge t  speed, heading, ana  location as deter- 

mined by radar; and/or ECM emissions. Even these weapons, however, are  

res t r ic ted  from f i r ing  unless visual confirmation i s  received. SHORAD 

32DA, FM 44-90, p .  5-10. 
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h o s t i l e  c r i t e r i a  are normal ly  v i sua l  , f o r  example, " a i r c r a f t  a t t a c k i n g  

f r i e n d l y  t roops o r  a defended asset"  and " a i r c r a f t  having the  markings 

and/or c o n f i g u r a t i o n  o f  an a i r c r a f t  be longing t o  an enemy force.  II 33 

As SHORAD weapons are  the  most decent ra l i zed  o f  a l l  the a i r  

defense weapons i n  the system, t h e i r  engagements a re  even f u r t h e r  

r e s t r i c t e d  through a procedure ca l  l e d  "weapons c o n t r o l  s ta tus .  I' The 

weapons c o n t r o l  ca tegor ies  are Weapons Free: f i r e  a t  any a i r c r a f t  n o t  

p o s i t i v e l y  i d e n t i f i e d  f r i e n d l y ,  Weapons T i g h t :  f i r e  on l y  a t  p o s i t i v e l y  

i d e n t i f i e d  h o s t i l e  a i r c r a f t  accord ing t o  h o s t i l e  c r i t e r i a ,  and Weapons 

34Hold: 
 do n o t  f i r e  except  i n  self-defense. 

Normally, SHORAD u n i t s  a re  r e s t r i c t e d  t o  weapons t i g h t  s ta tus .  

Also, because o f  the  l ong  and r e l a t i v e l y  insecure l i n e s  o f  c o n t r o l  

between the  CRC and SHORAD uni ts, a l l  SHORAD weapons i n  an area o f  

opera t ion  operate under the  same weapons c o n t r o l  s ta tus.35 Th is  h i g h l y  

c e n t r a l i z e d  and r e s t r i c t i v e  procedure i s  a d i s t u r b i n g  and con t rove rs ia l  

sub jec t  t o  many ADA o f f i c e r s .  Due t o  the  requirement f o r  enemy v i sua l  

i d e n t i f i c a t i o n  i n  a weapons t i g h t  s ta tus  and given the t a r g e t  speeds 

versus the  smal l  engagement envelopes o f  SHORAD systems, e f f e c t i v e  

u t i l i z a t i o n  of the  SHORAD weapons i n  t h i s  r e s t r i c t i v e  environment i s  

quest ionable.  A more e f f e c t i v e  system would be t o  s e l e c t i v e l y  p lace  

33DA, FM 44-1, p. 6-1. 34DA, FM 44-1 , p. 6-2. 

35Department o f  the  A i r  Force, D i r e c t o r  o f  Operat ional  Plans, 
N i n t h  A i r  Force (TAC) , "AFFOR/OPP-AIR/EXORD 702" (Shaw A i r  Force Base, 
S.  C . ,  12 August 1977),  p .  C-17-8-1. 
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SHORAD u n i t s  i n  weapons f r e e  s ta tus  based on l o c a t i o n ,  time, and o the r  

decent ra l i zed  c o n t r o l  procedures. This  problem o f  i n t e g r a t i n g  the  

manually operated SHORAD weapons i n t o  the  h i g h l y  c e n t r a l i z e d  e l e c t r o n i c  

36
I A D  s t r u c t u r e  i s  a con t inu ing  concern f o r  the Army. 

Another procedural  means o f  weapons c o n t r o l  i s  the  usage o f  

" f i r i n g  commands" as pub l i shed i n  the  r u l e s  o f  engagenlent. Higher 

echelons use these f i r i n g  commands t o  f u r t h e r  con t ro l  weapons engage- 

ments when they are decent ra l i zed .  Typ ica l  f i r i n g  command orders a re  

-- destroy m i s s i l e  i n - f l i g h t ,  do n o t  f i r e ;  Hold F i r e :  cease t rack ing ,  

--Cease F i r e :  a l l o w  launched m i s s i l e  t o  impact, do n o t  f i r e  b u t  cont inue 

t o  t rack ;  and Cease Engagement: a l l ow  m i s s i l e  t o  impact, cease t rack -  

37
ing,  engage new ta rge t .  

A i  rspace/Geographical Means 

The major i n t e g r a t i o n  method t h a t  prevents ground weapons from 

shoot ing  down f r i e n d l y  a i r c ra f t .  i s  the  employment o f  a i rspace and geo- 

graphica l  c o n t r o l  zones. The a i rspace r e s t r i c t i o n  problems (see 

pages 65-70) were r a i s e d  i n  d iscuss ing  the  d o c t r i n a l  issues concerning 

the "weapons engagement zones." S i m i l a r  a1 ti tude and zonal r e s t r i c t i o n s  

t o  f r i e n d l y  f i g h t e r  opera t ions  e x i s t  i n  the  format ion o f  safe passage 

c o r r i d o r s ,  r e s t r i c t e d  and h o s t i l e  f i r e  areas. 

36Alex Dumbrique, "The Need f o r  Adequate D i v i s i o n  A i r  Defense 
Comnand and Contro l  , ' I  -A i r  Defense Magazine, October-December 1976, 
pp. 18-21. 

37DA, FM 44-90, p. 5-12. 
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Safe passage c o r r i d o r s  e x i s t  f o r  f r i e n d l y  a i r c r a f t  r e t u r n i n g  

frotii eneiiw t e r r i t o r y .  These c o r r i d o r s  are based on a r r i v a l  t h e ,  a l t i -

33
tude, and heading. These c r i t e r i a  are d i f f i c u l t  t o  coord inate i n  a 

l a r g e  scale exerc ise,  and p o s i t i v e  radar  c o n t r o l  i s  most o f t e n  requi red.  

Thus, r e t u r n i n g  a i r c r a f t  are fo rced  t o  f l y  a t  h igher  a l t i t u d e s  than 

t a c t i c a l l y  necessary so they can be i d e n t i f i e d  as f r i e n d l y .  

FM 44-90 (Hawk employment) 1 is t s  examples o f  safe passage c o r r i -  

dors as 8,000 t o  10,000 f e e t  and 16,000 t o  18,600 fee t ,  w i t h  a i r c r a f t  

speed a t  350 knots.39 These examples o f  a l t i t u d e  and a i rspeed r e s t r i c -  

t i o n s  f o r  f i g h t e r  operat ions are gross ly  u n r e a l i s t i c .  A i r c r a f t  s u r v i v a l  

w h i l e  c ross ing  the FEBA requ i res  t h a t  p i l o t s  be a l lowed t o  operate as 

low and as f a s t  as poss ib le .  Procedures c a l l i n g  f o r  a i r c r a f t  c l imbs f o r  

i d e n t i f i c a t i o n  purposes when approaching the FEBA are  u n r e a l i s t i c  and 

are o f t e n  i n t e n t i o n a l l y  v i o l a t e d  by i n t e r d i c t i o n  p i l o t s . 4 0  Res t r i c ted  

and h o s t i l e  f i r e  areas impose s i m i l a r  opera t iona l  r e s t r i c t i o n s  on 

f r i e n d l y  a i r c r a f t  w h i l e  denying vast  geographical areas t o  i n te rcep to rs .  

Th is  i s  done t o  a l l o w  "Hawk and o t h e r  ADA u n i t s  maximum freedom o f  

a c t i o n  i n  an area where the  enemy has a i r  s u p e r i o r i t y .  1141 

38DA, FM 44-90, p .  5-14. 39DA, FM 44-90, p. 5-14. 

40F0r an e x c e l l e n t  d iscuss ion  o f  t h i s  problem i n  the European 
IADS, see: Department o f  the  A i  r Force/CINCUSAFE/DO&I, S a l t y  Contro l  
(U)  	 (June 1976), pp. 1-82. 

41DA, FM 44-90, p.  5-15. 
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Concl usi ons 

The United States IAD employment concept i s  similar t o  the 

concept Egypt  used i n  the 1973 war and the Soviets' "zonal" control. 

Under current IADS doctrine, weapons engagement zones separate a i  rcraf t  

and ground a i r  defense systems. Simultaneous weapons engagements rarely 

occur. 

Even t h o u g h  the Air Force i s  given overall responsibility for  

I A D  doctrinal development, the Army ADA doctrine manuals are more cur-

rent and  contain the most complete explanation of  the I A D  structure and 

procedures. Ai r Force doctrine manual s , a1 though  recently updated, do 

not  address IAD doctrine vis-i-vis c h a n g i n g  balances o f  power, U.S. Army 

defensive doctrine, o r  short  and intense warfare. A1 t h o u g h  the new Army 

ADA manuals are fa r  superior t o  the Air Force manuals, some outdated 

concepts do ex is t  i n  Army IAD doctrine concerning employment o f  inter-

ceptors and passage of  friendly interdiction a i r c ra f t .  

Organization o f  the IADS i s  based on the doctrine o f  centralized 

control  and  decentral i zed execution a n d  i s extremely complex and occa-

sional ly dysfunctional. The doctrinal concept o f  "decentralized author-

i t y "  for engagement i s  a misnomer. The ent i re  I A D S  organ iza t ion  i s  

highly centralized, w i t h  uniform rules o f  engagement, standard operating 

procedures, and CRC engagement control. Many o f  the important  I A D  

planning positions are unmanned except i n  wartime. This makes r ea l i s t i c  

training, conceptual experimentation, and employment evaluation d i f f i -

cu l t  t o  impossible. 
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Methods of  control and integration o f  the IADS are designed t o  

allow the AFCC and the CRC t o  maintain operational control o f  a l l  a i r  

defense weapons. These control methods are simultaneously r e s t r i c t ive  

t o  b o t h  Air Force and  Army a i r  defense weapons. Weapons engagement 

zones, "Hawk Belts," and safe  passage corridors are  currently used t o  

solve the f r a t r i c ide  problem. These control methods require a very 

sophisticated centralized organization t o  maintain coinmand o f  the 

de fensi ve batt1e . 
This a i r  defense system and  i t s  integration process are 

extremely complex. I t  i s  d i f f i c u l t  t o  comprehend how i t  operates a t  

b e s t  in peacetime. Given wartime problems of equipment outages, enemy 

jamming, and ba t t l e f i e ld  confusion, the c red ib i l i ty  o f  the IADS i s  

questionable. 



CHAPTER V 

IADS: EQUIPMENT, WEAPONS, AND TRAINING 

If we are going t o  train l ike we're going t o  f ight ,  and we are ,  
this  means working closely with the Army. 1 

General Robert J . Di xon, Commander 
Tactical Air Command, USAF 

In troducti on 

The doctrine, organization, and  methods of control and  integra-

tion for the integrated a i r  defense system ( I A D S )  were presented in 

Chapter I V  t o  demonstrate i t s  conceptual operation. Equipment, weapons, 

and  t r a i n i n g  procedures f o r  the IADS are examined i n  this chapter t o  

determine whether present capabili t ies match conceptual design. One o f  

the primary concepts for integration of a i r  defense weapons was found t o  

be the principle of centralized command and  c o n t r o l .  One reason f o r  

centralization i s  the inherent limitation of  a i r  defense weapon opera-

tors to  separate friendly and enemy targets.  The centralized control 

agencies have been given this responsibility, and the design o f  IADS 

equipment and weapons ref lects  this  centralization principle. 

Current equipment and weapons used in this  integration process 

are presented in this chapter. Only the major components are discussed 

'"Dual Challenges Confront TAC," ---Aviation Week & Space Technol- 
ogy, 6 February 1978, p .  50. 
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e t c . ,  a r e  shown, w i t h  emphasis on i n t e g r a t i o n  c a p a b i l i t i e s  and l i m i t a -

t i o n s .  

T a c t i c a l  A i r  Cont ro l  Center 

The f i r s t  major  I A D S  command and c o n t r o l  i t e m  i s  t h e  TACC Opera-

t i o n s  C e n t r a l  AN/TSQ-92 (see F igs.  13, 14, and 15) .  T h i s  u n i t  p rov ides  

t h e  A i r  Force Component Commander a f a c i l i t y  f o r  c o n t r o l  o f  t h e  e n t i r e  

a i r  e f f o r t .  The major  l i m i t a t i o n  o f  t h e  AN/TSQ-92 i s  t h a t  a l l  manage- 

ment i n f o r m a t i o n  must be manual ly  processed on p l o t t i n g  boards w i t h i n  

t h e  u n i t .  A r e c e n t  a r t i c l e  e x p l a i n e d  t h a t  " w i t h  the  e x i s t i n g  system, 

t h e  t ime r e q u i r e d  t o  update and d i s p l a y  t h e  a i r  s i t u a t i o n  can r e q u i r e  

10 min. o r  longer . "*  T h i s  i s  one reason the a i r  defense b a t t l e  i s  

de legated  t o  the CRC. Another l i m i t a t i o n  i s  t h a t  t h e  AN/TSQ-92 i s  

r e l a t i v e l y  insecure  t o  enemy a i r  a t t a c k  when i t  i s  deployed, and conse- 

q u e n t l y  i t  must be p l a c e d  w e l l  t o  t h e  r e a r  f o r  s e l f - p r o t e c t i o n .  The 

system i s  p o r t a b l e  and modul-dl i n  design, which a l l o w s  i t  t o  suppor t  an 

3o p e r a t i o n  t h a t  has 3 t o  24 t a c t i c a l  f i g h t e r  squadrons. 

Cont ro l  and R e p o r t i n q  Center/  
Cont ro l  and R e p o r t i n g  P o s t  I_ 

The n e x t  ma jor  p i e c e  o f  equipment i n  the  IADS o r g a n i z a t i o n  i s  

t h e  CRC/CRP Opera t ion  Centers AN/TSQ-91 (see F igs.  16 and 17 ) .  L i k e  the  

* " B a t t l e  Assessment Techniques Pressed,'' --A v i a t i o n  Week 81 Space 
Technology, 6 February 1978, p. 243. 

'Department o f  t h e  A i r  Force, T a c t i c a l  A i r  Command, T a c t i c a l  A i r  
C o n t r o l  System Equipment, TACP 55-43 (Langley,  Va. ,  28 September 1973) , 
pp. 4-43 through 4-49 ( h e r e i n a f t e r  c i t e d  as DAF, TAC, TACP 55-43). 



SOURCE: Department o f  the Air Force, T a c t i c a l  A i r  Command, T a c t i c a l  Air Control 
System Equipment, TACP 55-43 (Langley, Va., 28 September 7973), p. 4-47. 

F i g .  13. TACC Operations Central  AN/TSQ-92 
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SOURCE: Department o f  the A i r  Force, Tac t ica l  A i r  Command, 
T a c t i c a l  -A i r  Cont ro l  System Equipment, TACP 55-43 (Langley,  Va. 
28 September 1973), p. 4-48. 

Fig. 14. I n t e r i o r  View o f  AN/TSQ-92 
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SOURCE: Department o f  the A i r  Force, T a c t i c a l  A i r  Command, 
T a c t i c a l  -Air Control System Equipment, TACP 55-43 (Langley, Va., 
28 September 1973), p .  4-49. 

F ig .  1 5 .  I n t e r i o r  View o f  AN/TSQ-92 
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SOURCE: Department o f  the Air Force, Tac t ica l  -Air Control System 
(TACS): Surveil  lance and Control o f  Tact ica l  -A i r  Operations,  TACR 55-44 
(20 March 1975), p .  48. 

F ig .  16. CRC/CRP Operations Central AN/TSQ-91 ( V )  
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SOURCE: Department o f  the Air Force, T a c t i c a l  A1.r Command, 
T a c t i c a l  -A i  r Control System Equipment, TACP 55-43 (Langl ey , Va , 
28 September 1973), p. 4-35. 

Fig.  17. Interior View o f  AN/TSQ-91 

. 
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TACC, the AN/TSQ-91 i s  mobile and modular i n  design f o r  var iable deploy- 

ment configurations. I t s  major feature i s  a data processing module t h a t  

contains the HM-4118 Computer. With t h i s  module, the CRC has the capa- 

b i l i t y  t o  operate both manually and i n  computer-assisted operations. In 

the computer-assi s ted mode, the HM-4118 "processes survei 11 ance, com-

putes weapons data and generates console d i ~ p 1 a y s . I ' ~  L i k e  the TACC, the 

CRC presents a ra the r  l a rge  s t a t i c  t a r g e t  t o  enerqy act ion.  For t h i s  

reason, CRCs are deployed i n  r e a r  areas and are l i n k e d  t o  a network of 

forward a i r  cont ro l  posts (FACPs) t h a t  funct ion as low a l t i t u d e  radar 

gap f i l l e r s .  The FACPs cons is t  o f  an AN/TSQ-61 Operations Central , 

which i s  a two-scoped van connected t o  e i t h e r  a TPS-44 o r  a TPS-43 radar 

(see Fig. 18). The FACPs are f a r  more mobile than the CRCs/CRPs. 

Communication between the FACP, CRP, and CRC i s  provided through two-way 

5
voice, d i g i t a l  data, and te le type nets. 

A i r  Force Ear ly  Warning 
Ground Radar 

The primary radar c u r r e n t l y  employed by the Tac t i ca l  A i r  Control 

System (TACS.) i s  the AN/TPS-43 E Radar Set (see Fig. 19). I t  i s  a 

mobile ground radar designed f o r  simultaneous long range search and 

height  f ind ing.  I t  has the c a p a b i l i t y  t o  i n t e r f a c e  w i t h  the CRC, the 

CRP, and the FACP operat ion centers. I t s  range c a p a b i l i t y  i s  1 i s t e d  as 

'DAF, TAC, TACP 55-43, p. 4-30. 


5DAF, TAC, TACP 55-43, pp. 4-26 through 4-28. 
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SOURCE: Department of the Air Force, Tact ica l  Air 
C o m n d ,  Tact ica l  -A i r  Control System Equipment, TACP 55-43 
(Langley, Va., 28 September 1973), pp. 4-26 & 4-28. 

\ 

Fig. 18. FACP Operations Central  AN/TSQ-61 

J 
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7 

200 n a u t i c a l  m i l es  w i t h  a h e i g h t  f i n d i n g  capac i t y  o f  75,000 feet .  

Minimum a l t i t u d e  coverage i s  c l a s s i f i e d ,  bu t ,  due t o  ground c l u t t e r  and 

l i n e  o f  s i g h t  l i m i t a t i o n s ,  the e f f e c t i v e  low a l t i t u d e  (below 1,000 f e e t )  

i s  l i m i t e d . 6  A recen t  m o d i f i c a t i o n  inc ludes  a moving t a r g e t  i n d i c a t o r  

f u n c t i o n  on the  radar  t h a t  reduces most o f  t he  ground c l u t t e r  problem. 

. , .I. . .  

SOURCE: Department o f  the  A i r  Force, T a c t i c a l  A i r  Com-
mand, T a c t i c a l  -A i r  Cont ro l  System Equipment, TACP 55-43 
(Langley,  Va., 28 September 1973), p. 4-3. 

F i g .  19. AN/TPS-43E Radar Set  

6 ~ TAC, ~ 4-3.~ TACP 55-43,, p. 

7Department o f  t he  . A i r  Force, 727th T a c t i c a l  Contro l  Squadron 
(TAC), " A f t e r  A c t i o n  Report  o f  Detachment 1, 727 T a c t i c a l  Cont ro l  S q  f o r  
Red F lag  78 1-2 (U) ,"  Prepared by James E. S .  Burns (Bergstrom A i r  Force 
Base, Tex. 10 January 1978) , p. B-1 ( h e r e i n a f t e r  c i t e d  as DAF, 
727th Tac Con Sq (TAC)) .  
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Airborne Warning and -
Control  System 

The a i rborne warning and control system (AWACS) (see Fig. 20) 

program i s  now i n  the i n i t i a l  t r a i n i n g  phase prior t o  operat ional  

deployment. The AWACS o f f e r s  the IADS a c a p a b i l i t y  f o r  low a l t i t u d e  

t a r g e t  detect ion never before poss ib le .  

. . . As an a i r  defense system, i t  w i l l  detect, i d e n t i f y  and 
t rack l o w - f l y i n g  enemy a i r c r a f t  and guide f r i e n d l y  i n te rcep to rs  
against  the in t ruders.  From an a l t i t u d e  o f  30,000 ft, the E-3A 
[AWACS] can detect  low f l y i n g  a i r c r a f t  ou t  t o  the radar hor izon a t  a 
range o f  245 m L 8  

SOURCE: "A Major Command T a c t i c a l  A i r  Command," -- 82.A i r  Force Magazine, May 1977, p .  

Fig. 20. E-3A Airborne Warning and Control  System 

As the AWACS has n o t  y e t  been o p e r a t i o n a l l y  deployed, how i t  

w i l l  i n t e g r a t e  i n t o  the IADS p i c t u r e  remains t o  be demonstrated. 

Whether the AWACS will operate as simply a long-range radar p l a t f o r m  or 

w i l l  replace the CRCs i n  a i r  b a t t l e  management has n o t  been d e f i n i t e l y  
-

%enjamin M. Elson, "TAC Readies f o r  Deployment o f  E-3A," Avia-
--- 6 February 1978, 106.t i o n  Week & Space Technology, p. 
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determined. Cer ta in l y  the AWACS has c a p a b i l i t i e s  f a r  beyond the radar 

e a r l y  warning r o l e  normally associated w i t h  . i t s  mission. These employ- 

ment issues, together w i t h  various software and hardware modif icat ions , 

are y e t  t o  be resolved. 

Am A i r  Defense 
Command Post 

The nex t  f a c i l i t y  i n  the organizat ional  chain o f  con t ro l  i s  the 

Army A i r  Defense Command Post. This i s  the headquarters t o  which the 

A i r  Defense A r t i l l e r y  L ia i son  O f f i c e r  (ADALO) must communicate t o  i n t e -

grate A r i r \ y / A i r  Force weapons. I n  the past, a l l  coordinat ion between the 

CHC and the AADCP was v i a  voice comnunication and manual p l o t t i n g .  This 

was tiiile-consuming and i n e f f e c t i v e .  With the recent operat ional  deploy-

ment o f  the AN/TSQ-73 M i s s i l e  Minder (see Fig.  21), the Army now has the 

c a p a b i l i t y  f o r  complete two-way automatic data l i n k  between the CRC and 

the AADCP. This c a p a b i l i t y  al lows the Army t o  pass near-real-t ime e a r l y  

warning in format ion t o  the CRC from Hawk radars and a lso t o  receive A i r  

Force ta rge t  in format ion from the TPS-43s o r  AWACS. With o r  wi thout  the 

AN/TSQ-73, the con f igu ra t i on  o f  the AADCP must remain mobile and f l e x i -  

b l e  t o  meet requirements o f  the a i r  defense s i t u a t i o n .  Any su i tab le  

9
s h e l t e r  (bu i ld ing,  tent, o r  vehic le)  may be used (see Fig. 22). 

90epaWnent o f  the Aw, -U.S. A m  -A i r  Defense A r t i l l e r y  Employ-
- -Hawk, pp. B-2 & 6-3 (he re ina f te rmerit: FM 44-90 (30 November 1977), 

c i t e d  as DA, FM 44-90); and Department o f  the AN, U.S. Army A i r  

Defense School -A i r  Defense A r t i l  l e r y  Reference Handbook (1977) pp. 5-3 

& 5-4 (he re ina f te r  c i t e d  as DA, USAADS). 
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Fig. 21 . Missi le  Minder (AN/TSQ-73) 

F i g .  2 2 .  Army A i r  Defense 
Command P o s t  i n  Truck (Manual 

SOURCE: Department o f  the Army, U.S. Army Air Defense School, 
-Air Defense Artillery Reference Handbook (1977) p. 5-3 (F ig .  21 ) 
& p .  16-16 (F ig .  22). 
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Ariiiy Hawk EquJ pnlent .- -- ----- - - -- ----.. 

For Hawk employment, the CRC/ADALO passes t a r g e t  assignments 

through the  AADCP t o  the Hawk a i r  defense b a t t a l i o n  operat ions center  

( I I O C ) .  The BOC nomia l l y  cons is ts  o f  three bas ic  coiiiponents: the  

AN/TSQ-73, a backup manual f i r e  c o n t r o l  element, and an operat ions and 

i n t e l l i g e n c e  element. The f i r e  con t ro l  element, l oca ted  i n  an expand- 

ab le van, i s  responsib le  f o r  the  conduct o f  the  a i r  b a t t l e  f o r  the Hawk 

b a t t a l i o n  (see Fig.  23).” As seen i n  Figure 23 and as descr ibed i n  

Chapter I V  (page 80) , the  Chaparral/Vulcan (C/V) A i r  Defense coordina- 

t i o n  o f f i c e r  (ADCO) i s  l oca ted  i n  t h i s  van. H is  main purpose i s  t o  keep 

the C / V  AADCP adv ised o f  the  cu r ren t  weapons s ta tus  and procedural  

changes, b u t  he can a l s o  pass t a r g e t  i n fo rma t ion  t o  the  C / V  AADCP from 

e a r l y  warning and t a c t i c a l  a c t i o n  boards i n  the BOC (see Fig. 24).  Th is  

t a r g e t  in fo rmat ion ,  however, i s  p l o t t e d  manually i n  World Geographic 

Reference System (GEOREF) g r i d  coord inates t h a t  must be converted t o  

un iversa l  t ransverse mercator g r i d  coordinates,  the coordinates sho r t -  

range a i r  defense (SHORAD) u n i t s  use. By the  t ime h igh  speed t racks  

cou ld  be passed from these boards t o  the C / V  AADCP and rece ived by the 

C / V  f i r e  un i t s ,  the i n fo rma t ion  would probably be too dated t o  be 

use fu l .  

Another l i m i t a t i o n  o f  the  BOC f o r  e f f e c t i v e  i n t e g r a t i o n  between 

Army and A i r  Force components i s  the  l ack  o f  UHF c a p a b i l i t y  i n  the  BOC. 

%A, FM 44-90, pp. B-1 through B-11 . 
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SOURCE: Department o f  the Army, U.S.  A m y-A i r  Defense A r t i l l e r y  Employment: Hawk, 
FM 44-90 (30 November 1977) p 8-4. 

Fig.  23. Hawk Bat ta l ion  Operations Center 
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SOURCE: Department o f  the Army, -U S .  Army -Air Defense A r t i l l e r y  
Employment: -Hawk, FM 44-90 (30 November 1977) ,  p .  B-5.  

F ig.  24. B a t t a l i o n  Operations Center Early Warning 
and Tactical Boards. 


