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ARMY AIRSPACt  OONTHOL PfOHfAM OF  EVAUJATION RFPORT 

EXfCUTIVl   SUMMARY 

1. Author I ty.    Authority   for the proor*n of evaluation was   letter, 
0AFD-0CÜ, DA, Office of  the Assistant Chief of StaM  for Force Oevelop- 
ment,   19 Juno 1972, subjact:    Proqram of Evalu^'ion {POE)  Army Airspace 
Control. 

2. Purpose.    The purpose of the Army airspace control  proqram of 
evaluation was to «valuate Army doctrine, procedures,  and orqanizatlon 
for control lino airspace and to identify mteriel  needed to implement 
the svsrem. 

3. Proqram Objectives.    The overall  proqram objectives,  as  found  in 
the approved POF, are  listed below: 

a. Objective I.    To examine available airsnace control  doctrine, 
oroani ration,  materiel, and procedures as a basis  for develop! nq a 
proposed Army airspace control system for exoer I mentation. 

b. Objective 2.    To propose airspace control doctrine, orqanization, 
and procedures for experimentation and to identify supportinq materiel. 

c. Objective 3. To evaluate and refine the test doctrine, organi- 
zation, and procedures fo.' application in battalion, briqade, division, 
and,  time permittinq, corps. 

d. Objective <.    To recommend an Army airspace control  system for 
validation by Army field evaluation. 

4. Program Description.    The proqram of evaluation was conducted as fojr 
separate, but Interrelated,  activities which overlarned in time.    The 
activities were conducted durina the period  19 June  1972 through 2 February 
1975. 

a. A backoround and materiel  review was conducted by researchinq 
manuals, documents, and test reports.    This review determined past 
experimentation in the area, available equipment, and proposed equip- 
ment which could be used to operate an airspace control system. 

b. A two-sided, partial  Knowledge, computer assisted, time- 
step war game was conducted.    Experts from all of the cofltat arms 
service schools and the Air Force «ere used as players and evaluators. 
The war game defined the extent of airspace usage in a mid-Intensity 
environment and evaluated existing and proposed Army doctrine. 1 

I 



Para 4, Program Description  (cont) 

The war qame  laid the qroundwcrk for the more detailed tos^inq which 
took place durinq the command post exercise. 

(1) The measurement used to determine the  intensity of  the airspace 
control  problem was the number of potential   Incidents of   interference 
which occurred  In the various designated areas. 

(2) The computer was used to construct simplified volumes of air- 
space for all  aircraft and firinq unit projectiles; then  It was used 
to screen these volumes for all  possible combinations of   intersections. 
Any such  Incident was recorded and, henceforth,  labeled as a potential 
incident of   interference. 

c. A command post exercise (CPX) was used to experiment with, and 
modify,  the airspace control  systems which were desiqned as a result of 
the war qame.    The CPX examined the effectiveness of  recommended airspace 
control  systems by evaluating the timeliness of the combat support which 
was provided to the maneuver commander and by evaluating the affIciency 
of  the systems  in preventing  incidents of   interference. 

(1) The experiment vehicle wa« a realtime, mid-intensity, division- 
level, command post exercise which used various tactical  situations. 

(2) Each system was evaluated tor approximately 5 hours.    Six 
different tactical situations were used during the CPX.    The tactical 
situations were delay,  day defense,  night counterattack,  day attack, 
exploitation, and airmobile operations.    Light different airspace 
control  systems were evaluated. 

(3) An airspace control system was determined to be effective if 
it minimized both delays In combat support and potential incidents of 
interference. 

d. A day-long conference of general  officers was conducted.    The 
combat arms centers, United States Army Combat Developments Command, and 
Headguarters, Modern Army Selected Systems, Test, Evaluation, and Review 
(MASSTER) were represented.    The conference provided a forum for the 
discussion of the basic  Issues  Involved  in airspace control  and alternative 
solutions to the problems. 

5.    Findings. 

a. The Army airspace control procedures outlined in TT-44-I0-I, 
Army Airspace Coordination Techni-iues, dated November 1971, effectively 
prevented 85 percent of the potential incidents of interference 
identified In the war game. The problem areas were Interferences 
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Para '),  rindlnqs (cont) 

involvino Air Force aircraft with field artillery and mortars, 
Air Force aircraft with Anny aircraft, Air Force aircraft with air 
defense artillery, and Army aircraft with air dofen^e artillery. 

b. The incidents involvlnq air defense artillery occurred because 
friendly aircraft were mistakenly identified as hostile and were engaqed 
by friendly air defense fire units. 

c. Durlnq the CPX, aircraft were provided a recommended minimum risk 
route to reduce the probability of being involved !n a potential   incident 
of  interference.    There were 397 recommended minimum risk routes provided 
to Air Force aircraft.    There were 128 potential   incidents of   Interference 
between Air Force aircraft and field artillery and mortars.    Of these 
Incidents, only  II occurred when the aircraft were travel I inn on 
recommended minimum risk routes.    There were 39 Air Force and Army 
aviation potential   Incidents of  interference durinq the eiqht runs of 
the CPX. 

d. There was no direct correlation between the number of aircraft 
fliqhts which travelled without the friendly air defense artillery units 
beinq alerted and the number of potential   incidents with air defense 
units.    The correlation did exist for the air defense units which were 
located  inside brigade areas from which alerts were transmitted.    The 
CPX uncovered the phenomenon of the air defense crossover for aircraft 
flights which passed near unit boundaries. 

e. The airspace control sections In the brlqade and division 
headquarters were unable to effect all of the required coordination and 
oommunication during six of the CPX runs.    The problems were created by 
inadequate numbers of personnel and an insufficient amount of equipment. 

f. There were oommunication problems encountered between the 
Air Force and the Army concerning recommended minimum risk routes until 
the Army adopted a plotting system similar to that used by the Air Force. 
The Army's use of a tactical air navigation-type system simplified 
the communications.   Confusion dealing with terminology was reduced 
by conducting integrated training of Air Force and Army radio 
operators. 

g. No potential  incidents occurred above 10,000 feet. 

h.    During the CPX, the probability of  incidents involving Air Force 
and Army aircraft was minimized by routine coordination between Air Force 
and Army personnel. 



6.    Conclusions, 

a. There Is no requlremnnt  for the army to prescribe head Inns and 
altitudes or other restrictions on Air Force aircraft  flyinn over th« 
battle area.     In other words,  the e is no renuirenent for the Army to 
requlate Air Force air traffic. 

b. An airspace control system Is required for coordination of 
use of airspace over a division.    This system is needed to reduce risks 
and hazards to Air Force and Army aircraft.    Additional  personnel  and 
equipment are required to implement the system. 

c. To   educe confusion In coordination of airsoace activities,  Army 
and Air Force personnel  require similar traininq In techniques and termi- 
noloqy.    A common Air Force and Army plottinq system is required. 

d. Utilization of a minimum risk route reduces the hazard for Air 
Force aircraft transitinq the division area. 

e. Results of the CPX deal i no with  forward area air defense artillery 
weapons employment Indicated a potential  hazard to Army and Air Force 
aircraft because of misidentification and enoaqement by CHAPARRAL, Vulcan, 
and Redeye weapons crews.    The hazard is alleviated when the  likelihood 
of nisi denti f I cation and enoaqement  Is  reduced.    Possible methods of 
achievinq this are: 

(1) Alerting air defense artillery units oonceminq flights of 
friendly aircraft.    This would require radio nets between Army units and 
Air Force air traffic control   facilities.    Information from this net 
would be used as  Input to in Army air defense alert net. 

(2) Placing inn svrinqent controls and rules of engagement on 
forward area air dtfanse artillery weapons.    This would decrease the 
hazard to friendly Jrcraft and would cause some deqradation in 
effectiveness against enemy aircraft.    Currently, the normal weapons 
control status  is weapons tioftt.    Weapons hold is a more strinoent weapons 
control status. 

(3) A combination of the above;   i.e., alert CHAPARRAL and Vulcan 
crews to Air Force aircraft and larqe Army aircraft fliqhts,  and, at the 
same time,  place the Redeye on a weapons hold weapons control status. 

f. Air Force aircraft flying through areas of intense field 
artillery and mortar firing encomtered numerous potential   incidents of 
Interference with projectiles.    Ti">e number of potential  incidents was 
significantly reduced when the ain.raft flew on a recomnended minimum 
risk route.    Minimum risk routes wer? planned throiqh areas of  little or 
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Para 6, Conclusions  (cont) 

no field artlllary and mortar activity.    To permit proper determination 
of recommended routes, the artillery fire support officer at briqade 
headquarters requires information concerning all  field artillery activities 
within and over the briqade area. 

q.    Friendly aircraft flyinq near unit boundaries are subjected 
to mis identification and enqeqement by friendly air defense artillery 
units located In an adjacent briqade or division area.   A method of 
reducing these crossovers is to alert all air defense artillery firing 
units that are within range of a friendly aircraft's flight path, even 
if the firing units are located in an adjacent unit's area. 

h.    Routine coordination minimized the problem of  interference 
between Air Force and Army aircraft.    Less coordination is required 
when Army aircraft use nap-of-the-earth flying techniques. 

i.    Air Force aircraft flying at altitudes above 10,000 feet 
were able to transit division areas with only remote possibilities of 
incidents of  interference from friendly weapons systems.    This occurred 
because of  infrequency of trajectories reaching that altitude from 
field artillery, mortar, and divisional air defense weanons. 

J.    Interferences between Army aircraft and field artillery and 
mortars will  be minimized by aircraft flyinq nap-of-the-earth and not 
overflying artillery positions.    The only danger zones from artillery 
for low flying aircraft are at the  initial  point (gun position) and the 
terminal  point (target).    Normal communications with ground commanders 
will minimize hazards from the terminal  section of the artillery flight. 

k.    A communications link waf< needed between the brigade operations 
center and Army aircraft operating in the brigade's airspace. 

7.    necowaendatlons. 

a.    Validate the Army system for airspace control, as outlined in 
(I) through (6) below.   In future Army field exercises. 

(I)    Establish a radio net to link an appropriate Air Force air 
traffic control   facility with an Army division.    This net will consist 
of one frequency with terminals at division and brigade headquarters as 
well as at the Air Force air traffic control  facility.    This net will 
require Air Force  liaison parties to assist in airspace control functions 
at division level and at briqade level. 



(2) Establish an Army air defansa a I art radio nat from division and 
brlqada headquarters to CHAPARRAL and Vulcan fire units. Tha nat Mill be 
used to alert air dnfans« units of fliqhts of fri«ndlv aircraft. Net 
control stations will ba located in the hoadnuartars of each c^nmittad 
division and brlqada. The divisions and briqadas will ntart the air 
defense units located Inside their respect Ivo tactical zones. Personnel 
and radios to operate the system should bo furnished by the OiAPARf>AL- 
Vulcan battalion. Personnel Mould include liaison parties to assist in 
airspace control functions at division level and at briqade level and to 
operate the alert net control stations at these locations. 

(3) Commanders use a weapons hold weapons cont.-ol status for the 
Redeye as normal operatinq procedure. 

(4) Establish a division airspace control radio net for the 
coordination of airspace control activities. Stations for the net 
should be located in each briqade headquarters, the division headquarters, 
and the fliqht coordination center. The station in the fliqht coordination 
center will provide timely information concernlnc Army aviation fliqhts. 
This information will insure timely air defense alerts at each briqade 
and at the division headquarters. This net will always have activity in 
a division; consequently, the radios and personnel to operate the net 
should be added to the division TOE's. 

(5) Establish an Army aviation air-to-qround radio net at each 
briqade when the level of aviation activity justifies the net. This net 
will be used for the coordination of Army aviation activities within a 
briqade. The net already exists in some units which have a hioh aircraft 
density.  In other units, when the level of aircraft traffic within or 
throuqh a briqade area is sianificantly hiqh, the personnel and eouip- 
ment to operate an air-to-qround net should be provided to the briqade. 
The personnel should include an Army aviation liaison officer provided 
by the supportinq aviation unit or oroani^ation to assist in airspace 
control activities. 

(6) Provide liaison parties from field artillery, Army aviation. 
Air Force, and air defense artillery to assist the n3 and 53 in the 
performance of airspace control functions. Current doctrine does not 
provide a liaison officer from the air defense artillery. 

b. Revise Army Airsnace Control Doctrine, P' 44-n. 

c. Revise that portion of The Army Air-Ground Operations System, 
FM 100-26, pertaininq to airspace control. 
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»AFTER I 

SIMMRY 

SECTION I.   INTRODUCTION 

l-l.   Authority.    Authority for the program of •valuation was latter, 
0AFO>0CDf DA, Office of the Assistant Chief of Staff for Force Development, 
19 June 1972, subject:    Program of Evaluation (POE) Army Airspace Control 
(annex A). 

1-2.   Scope.    The program of evaluation was conducted as four separate, 
but Interrelated, activities which overlapped In time. 

a. A background and materlol review was conducted by researching 
manuals, documents, test reports, etc. 

b. A two-sided, partial Knowledge, computer assisted, time-stepped 
war game was conducted.    Experts from all of the combat arms service 
schools and the Air Force were used as players and evaluators. 

c. A one-sided, computer assisted CPX experiment was conducted 
in realtime. 

d. A day-long conference of general officers was conducted.   The 
combat arms centers, U5ACDC, and Headquarters, MASSTER were represented. 

e. The following terms which are used in this chapter are defined in 
annex B: 

(1) Potential  Incident of Interference. 

(2) Battalion area. 

(3) Brigade rear. 

(4) Airspace control. 

(5) Coordination. 

(>) Integration. 

(7) Regulation. 

(8) Army airspace control system. 
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(<)) Effectlven«ss. 

(10) Efficiency. 

(11) Airspace control  problem. 

(12) Minimum risk route. 

(13) Weapons hold. 

(14) Crossover. 

1-5.    Purpose.    The purpose of the Army airspace control  program of 
evaluation was to evaluate Army doctrine, procedures, and organization 
for controlling airspace and to Identify materiel  needed t« implement 
the system. 

a. The purpose of the background and materiel  review was to deter- 
mine,  Insofar as possible, what had been done in this area In the past 
and what existing and projected equipment could be used  in airspace 
control. 

b. The purpose of the war game was to provide environmental data 
for future analysis of the airspace control problem, to provide 
a documented system,  and to develop a scenario for airspace control 
experiments. 

c. The purpose of the command post exercise was to evaluate the 
airspace control system developed during the war game and to recommend 
changes to that system so that it could be utilized in subseguent 
airspace control experimentation. 

d. ihe purpose of the general officer conference was to update 
trie aarticlpants and to allow them to discuss the basic Issues  Involved, 
with a view toward resolving these Issues. 

1-4.   Program Objectives.    Program object!ves consist of the overall 
program objectives and the program objectives for each phase of the 
program. 

a.    The overall  program objectives, as found In the approved POE, 
are  listed below: 

(I)    Objective  I.    To examine available airspace control  doctrine, 
organization, materiel, and procedures as a basis for developing a 
proposed Army airspace control system for experimentation. 
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Para 1-4, Proqram Objactlv«  (cont) 

(2) Objective 2.    Jo propose airspace control  doctrine, organization, 
and procedures  for experimentation and to Identify supporting materiel. 

(3) Objective 5.    To evaluate and refine the test doctrine, 
organization, and procedures  for application In battalion, brigade, 
division, and, time permitting, corps. 

(4) Objective 4.    To recommend an Anny airspace control system 
for validation by Army field evaluation. 

b. Background and materiel  revl«*:    Subobjectives for POC objectives 
«ere defined for this phase of the program and are  listed below: 

(1) Subobjactive  1.    To detenr'ne what research, testing, and 
experimentation had been conducted In this area in the past. 

(2) Subobjectlve 2.    To determine what of the equipment which  Is 
currently available might be used to operate an airspace control system. 

(3) Subobjectlve 3.    To determine what of the eoulpment which  Is 
proposed for the future might be used to operate an airspace control 
system 

c. War game subobjectives were as follows: 

(1) Subobjectlve t.   To analyze existing and proposed Army doctrine, 
organization, materiel, and procedures for airspace control. 

(2) Subobjectlve 2.   To define the extent of airspace usage In a 
mid-Intensity environment. 

(3) Subobjectlve 3.   To determine if existing and proposed doctrine 
and procedures satisfy the requirements of airspace control. 

(4) Subobjectlve 4.   To Identify existing deficiencies or voids 
and to develop proposed solutions. 

(5) in addition to the above major subobjectives, extensive 
documentation of the war game was conducted to provide detel led environ- 
mental data for future testlnc.    These environmental data were Instrumental 
In developing a definition o' the Army airspace control problem. 

d. The objective of the CPX was to determine the effectiveness of 
the recommended Army airspace control system. 
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Para 1-4. Progr«* CtJ«ctlv*s (cont) 

(1) Subobjectiv«  I.    To «amlne the tfflclancy of combet Support 
which was provided to the naneuver coawandar. 

(2) Subobjactla 2.    To examine the efficiency of the systaMs  In 
preventing Incidents of  Interference. 

e.    General officer conference objectives ware as follows: 

(1) Objective I.    To update the combat arms confer team conmandart 
on the progress of the program. 

(2) Objective 2.    To allow the center team commanders to make Known 
their views on the basic  issues  involved  in airspace control. 

(3) Objective 3.    To determine which,  if any, of the airspace Issues 
could be resolved. 

1-5.    Methodology.    The methodology for the program Involved several 
separata and distinct steps.    The Initial steps were designed to apcamlna 
existing oontrol procedures and naterlel.   Subsequent steps were designed 
to document and define the Army airspace oontrol problem, to develop and 
improve oontrol procedures, and, finally, to evaluate those control 
procedures (fig l-l). 

a.    Background and materiel  review.    The methodology used to 
accomplish the objectives of the background and materiel  review Involved 
two concurrently executed activities. 

(1) During the background review,  literature on airipace control 
concepts, doctrine, procedures, and organizations was assembled and 
reviewed.    The specific data requirements of the background review were 
as fo11ows: 

(a) To catalog literature by source and subject matter. 

(b) To Identify conflicting or similar concepts, doctrines, and 
procedures of the various airspace control activities. 

(c) To identify required procedures to oontrol  these activities. 

(d) To identify viable alternatives or additional concepts and 
procedures. 

(2) During the materiel  review, literature on the capabilities and 
limitations of all current and developmental naterlel for use In 
airspace oontrol was assembled and reviewed.   The specific data require- 
ments of ihe materiel review were as follows: 
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Figure 1-1. Program ~f Evaluation Flow Chart 
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Para 1-5, Methodology <cont) 

(a) To catalog technical I i terature by status <curr>Snt or 
developmental) and type of equipment. 

{b) To Identify equipment currently used In the control procedures 
of TT 44-10-1, Army Airspace Coordination Techniques, dated November 1971. 

(c) To Identify current or developmental equipment for use In support
ing alternative or additional concepts and procedures. 

b. War game. The main vehicle for studying the Army airspace control 
problem and for gathering environmental data was a two- s ided , time-step, 
partial knowledge, computer assisted war game. The war game players were 
divided into two forces, red and blue. All players were experts in their 
fields. They included maneuver players from Fort Benninq, Georgia, Fort 
Belvoir, Virginia, and Fort Knox, Kentucky ; field artl llery players from 
Fort Si II, Oklahoma, and Fort Huachuca, Arizona; air defense players from 
Fort 91iss , Texas, and US Army, Europe; aviation players from Fort Knox, 
Kentucky, and Fort Rucker, .alabama; and Air Force players from Bergstrom 
Air Force Base, Texas, and langley Air Force Base, Virginia. 

<I> The war game tactical situation, task organization, force 
deployment, aircraft sortie rate, ammunition supply rate, and similar data 
were selected from the midway point of games 5 (defense) and 9 (offense) 
of the TRICO study. At the time the data were selected, the forces were 
fully engaged. The games depict a mid-intensity European war environment. 
The basic forces were one friendly, H-serles TOE armor division (blue) 
with attached attack helicopter troop and air cavalry troop, opposed by 
one enemy tank army (red) which was composed of three tank division 
and one mechanized division. 

(2) The war game was played In !-minute increments for 4 1/2 hours. 
Four different tactical situations were played. The friendly forcds 
played t hour of daylight defense, 1/2 hour of day I ight offense, 1/4 ;,our 
o f dav•li ght offense under IFR (weather cond i tions>, and 1/2 hour of 
nI ght offense. 

(3) Players were provided with inte·lltgence data and then required 
to allocate their resources in support of the maneuver commander's plan 
of action . The actions and current status of afl aircraft and fire units 
were recorded on data forms, posted on over lays, placed in the computer 
data base , and passed to the data reducer-analyzers. No lateral 
coordinat ion was permitted between players. 

(4) Attrition of aircraft an6 personnel was played to add realism 
which, in turn, generated specific player actions. 
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Para  1-5, Mettiodoloqy  (cont) 

(5) The rtBasurement used to dutermlne ♦no  intensity of the airspace 
control  prob Ion was tho nuntier of  potential   incidents of  Intorference 
which occurred  in the various designated areas. 

(6) The computer was used to construct slinpüfied volumes of 
airspace for all  aircraft and firinci ur i t pro ject i Ms,  then It was usec 
to screen these volumes  for all  possible continations of  intersections. 
Once the computer  Identified a possible  intorsectlon, experts roprest. t   IO 

Army aviation,  air defense artillery,   fielo artillery,  and the A:r cc  re 
manually refined the data and determinad whether or not the  Intersec  ion 
was close enouqh   In time and space to be considered a hazard to ranneo 
flight.    Any such   incident was recorded and  labeled as a potential 
incident of  interterence. 

c. CPX experiment. A CPX was used to experiment with, and mcJifv, 
the airspace control systems which were designed as a -esult of the «ar 
game.    A flow chart  dcpictlnq the methodology  used  is shown  In ficure  1-2. 

(1) The experimont vehicle was a realtime, mld-intensity,  division- 
level, command post exercise which used various tactical situations. 

(2) The inital   Input to the validatinq experiments of tde CpX 
was ttie airspace control  systems developed 'n the war game. 

(3) Each system was tested for approximately 5 hours.    Six different 
tactical situations were used.    The tactica'  situations were delay 
(pilot test),  day defense,  niqnt counterattack,  day attack, exploitation 
and airmobile operations. 

(4) The CPX used two maneuver brigade headquarters and one mechanized 
division TOC as  player elements.    The third maneuver brigade headquarters, 
maneuver battalions,  the corps TX, and other essential division cofltat 
support elements were represented by controller personnel. 

(5) An airspace control system was determined to be effecitve if 
It minimized both delays in combat support and potential Incidents of 
Interference. 

(6) An analysis of the effectiveness of  the airspace control  system 
was made during and after the play of each tactical  situation. 

(a)    if the analysis  indicated the airspace control system being 
tested was not effective, the system was modified.    If the modifications 
were minor, testing was continued.     If major modifications were made, 
retesting under the same tactical  stuatlon was conducted. 
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Para  1-5, Mathodoloqy (cont) 

(b) If tha analysis  indicated the airspace control  system being 
tested was affective, testing continued until the system had been tested 
under the complete scenario. 

(c) An analysis of  the combat support provided tc the mnneuver 
commander MBS accomplished by using the derivative process.    The 
derivative process  is the division of the axperlment objective to 
progressively lower levels of analysis until   field data form questions 
are provided which can be answered  in one location by one coiiector- 
evaiuator on a single data collection foiff. 

d.    General  officer conference.    A day-long conference of genera! 
officers who represented the combat arms centers, USACOC, and MASSTEK 
was conducted on 2 February  1973.    Participants were briefed on the 
major issues Involved  In airspace control.    Each  issue was fully discussed 
by the participants in an attempt to arrive at a common understanding of 
the   Issues and to reach a solution  to these  issues, where possible.    A 
copy of the memorandum for record summarizing the conference  is  in 
annex C. 

Section   I I .  SUMMARY OF PROGRAM RESULTS 

1-6.    General.    The results of the war game are addressed  in chapter 3 
and the results of the CPX experiment are addressed  in chapter 5. 

1-7.    War Game. 

a.    Findings.    Out of 407 potential   incidents of   interference 
identified in the war game,  the  10 most frequent types are  listed  in 
figure 1-3.    Starting with the most frequent type of potential   Incident 
of  Interference, each potential   incident was analyzed as  If   it had been 
subjected to the control  procedures as outlined  in TT 44-10-1.    The 
Army airspace control  procedures outlined in TT 44-10-1  effectively 
prevented 337 of the 407 potential   incidents of  interference  identified 
in the war game. 

(1)    Air defense artillery results. 

(a)    There was a total  of 89 ADA and AF, and ADA and AVN potential 
incidents of Interference during the war game.    Control procedures 
outlined in TT 44-10-1 effectively resolved 77 of these  incidents.    All 
12 unresolved Incidents  involved friendly aircraft which were mistakenly 
identified as hostile and were, therefore, engaged by friendly air 
defense fire units. 

1-9 



-fT» 

Para 1-7, Mar Gane (oont) 

Typ« potential Araa Nuabar of Parcantaga Critical 
IncldMtt Incidents of Incldants altitude (ft) 

F/^-AF Battalions 160 39.5 0-3,000 
FAM-AVN Battalions 69 17.0 0-    500 
ADA-AF Battalions 47 11.5 0-5,000 
FAM-AVN Bda rear 25 6.1 0-    500 
FAM-AF Bda rear 22 5.4 0-2,000 
ADA-AVN BattalIons 17 4.2 0-    500 
ADA-AF Bda rear 12 2.9 0-5,000 
AVN-AVN BattalIons 10 2.4 0-    500 
ADA-AVN Bda rear 9 2.2 0-    500 
AVN-AF Battalions 6 1.5 0-    500 

TOTAL 577 92.6 

Figure 1-3. Tan Most Frequent Types of Potential 
incidents of  Interference 

(b) There were 196 Army aviation and 75 Air Force flights  in the 
division area during the war game.    There were 128 single aircraft Army 
f!!;*+s.    The remaini.-g 68 ware multlalrcraft flights.    Of the 128 single 
aircraft Army flights,  119 were rotary-wing flights and nine were flxed- 
wlng fiIghts. 

(2)    Field artillery and mortar results. 

(a)    There ware 99 FAM-AVN and 185 FAM-AF potential   Incidents of 
Intericrence during the war game. 

(t>)    No potential   incidents of   interference occurred above 
10,000 feet. 

(c) Control procedures outlined In IT 44-10-1 effectively resolved 
all 99 FAM-AVN potential   Incidents of  Interference. 

(d) Control procedures outlined  In TT 44-10-1 effectively resolved 
154 of the  185 FAM-AF potential   incidents of  interference. 

(e) The 51  unresolved FAM-AF potential  Incidents of  Interference 
all   Involved the passage of transient Air Force aircraft through the 
division area. 
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Para  1-7, War Ga«e (cont) 

(3)    Aircraft results. 

(a) Of th« 54 potential   incidents of  Interference involving two 
aircraft, 25 occurred under day visual iwttoroloqlcal conditions; six 
occurred under day Instrument meteorological  conditions; and +^ree occurred 
under night visual meteorological condlrions. 

(b) Current Air Force control  procedures effectively resolved all 
seven AF-AF potential   Incidents of   Interference. 

(c) Control  procedures outlined  In TT 44-10-1 effectively resolved 
all   18 AVN-AVN potential   incidents of   interference, 

(d) There were nine Army AVN and AF potential  Incidents of 
interference during the war game.    All occurred below 500 feet.    Control 
procedures outlined in TT 44-10-1  effectively resolved two of these 
Incidents.    The seven unresolved  incidents  involved the passage of 
transient Air Force aircraft through the division area. 

b.    Conclusions. 

(1) Air defense artillery. 

(a) In order to prevent friendly aircraft from mistakenly being 
identified as hostile and being engaged by friendly air defense artillery 
fire units, division and brigade must have timely information on all 
Air Force aircraft transiting the division area     All ADA fire units must 
be alerteo and/or Informed of the passage of friendly aircraft through 
their areas. 

(b) Alerting or Informing ADA fire units of the passage of all 
friendly aircraft is impracticable because of the high density of Air 
Force and Army aircraft flights in the division area. 

(c) A rule of engagement stating that ADA fire units will not 
engage rotary-wing single aircraft flights except in vlf-defense will 
eliminate the need to alert or Inform ADA fire units of these flights. 

(2) Field artillery and mortar.    In order to minimize the hazard 
to Air Force aircraft, division and brigade must have timely Information 
on all Air Force aircraft transiting the dlvislor vea. 

(3) Aircraft.    In order to minimize the probability of a collision 
between Aney aircraft and Air Force transient aircraft, division and 
brigade must have timely Information on all Air Force aircraft transitlnr« 
the division area. 



Para 1-7, War Game (cont) 

C.    Recommendations.    Based on tni- conclusions of th« war gam«, 
two systems Mere recommended for evaluation durlnq the CPx experiment. 
These systems, known a'. System A an-1 System B, «ere alternate recommended 
solutions to the same problem.    Action has been completed on all war 
game recommendations. 

(I)    System A. 

(a) Established a two-«av    long-range, secure radio net from the 
Air Force CRP to each Army division served by the CRP.    This net was 
called the Air Force routing net.    It  included equipment and personnel  to 
permit all maneuver brigades to operate In their respective divisions and 
in the CRP radio net.    The brigades used this net to Inform the CRP of 
minimum risk flight paths  in the brigade area.    The DACE monitored 
transmissions between the briqadeä and the CRP and notified the CRP of 
the minimum risk flight paths over the division rear area.    These minimum 
risk flight paths were furnished when the CRP indicated that an Air Force 
flight would be transiting the division area. 

(b) Created a five-man augmentation at brigade headquarters to 
function as a BACE.    This augmentation was organized as shown  in 
figure 1-4. 

Number of 
personnel 

Position Grade 

1 
1 
1 
2 

Aviation off leer 
Air defense officer 
Operations NGO 
WTELG 

Captain 
Captain 
E6 
E4 

Figure 1-4.   Briqade Airspace Control  Element Organization 

(c) Established a two-way radio net from the BACE to the DACE. 
This net was called the division airspace control net. It was used 
for coordinating airspace activities within the division. 

(d) Established one-way,  long-range, secure radio, division and 
brigade air defense alert nets.    These nets were used by brigade head- 
quarters to alert ADA fire units of friendly aircraft flights which were 
crossing the brigade area.    Division headquarters used  Its net to alert 
air defense fire units In the division rear of friendly aircraft flights 
which crossed that area. 
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Para 1-7, War Gaue (cont) 

(a)    RavlMd ttw uta of tt>a flra support warning nat.    This net was 
us«d by tha ganaral support artillery to notify the BACt and/or DACE 
of ganaral  support flra missions. 

(f) Established a rule of angagamont that air dafansa weapons would 
not engage single aircraft, rotary-wing flights. 

(g) Revised TT 44-10-1  to Incorporate airspace control procedure; 
which eliminate the control problems disclosed during the war game. 

(h) Major changes to current airspace control procedures recommer.ded 
by System A are shown on figure 1-3. 

(2)    System B. 

(a) Established a two-way,   long-range, secure radio net from the 
Air Force CRP to eech Army division served by the CRP.    This net was 
called the Air Force routing net.     It included equipment to permit ell 
maneuver brigades to operate In their respective Air Force routing nets. 
The brigades only monitored this net.    When the CRP notified the division 
that an Air Force flight was going to transit the division area, the 
brigades transmitted a minimum risk fl ight path for the brigade areas 
to the DACE. The DACE consolidated the brigade and division minimum 
risk flight paths and transmitted to the CRP one minimum risk flight 
path for tt>e flight to transit the division area. 

(b) Conducted brigade airspace control  functions with personnel 
already assigned to the brigade headquarters.    System B did not create 
an augmented BACE. 

(c) Established a two-way radio net from the brigade headquarters to 
the DACE. This net was called the division airspace control net. It was 
used for coordinating airspace activities within the division. 

(d) Established one-way,   long-range, secure radio, division and 
brigade air defense alert nets.    These nets were used by brigade head- 
quarters to alert air defense fire units of friendly aircraft flights 
which crossed the brigade area.    The DACE used  its net to alert air 
defense fire units in the division rear area of friendly aircraft 
flights which crossed that area. 

(e) Eliminated the fire support warning net. 

(f) Established a rule of engagement that air defense fire units 
would not engage single aircraft,  rotary-wing flights. 
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(g)    RivlMd TT 44-10-1 to Incorporate alrspac« control procodures 
which ellmlnttod tho control problws dlsclosod during tha war game. 
Modified the training text to eliminate the formation of the BACE. 

(h)    Major changes to current airspace control procedures rec 
by System B era shown In figure 1-6. 

nded 

I -8.   CPX Experiment, 

a. Findings 
runs of the CPX. 
were produced. 

The first 13 findings are appropriate for ail  eight 
Other findings are grouped by the run uurtng which they 

(i)    Successful  transmission of air defense alerts concerning 
Air Force f I Ights ranged from a low of 43 percent to a high of 94 percent. 
Alerts for Army flight ranged from a  low of  zero to a high of 68 percent. 
Figure F-14, CPX Air Defense Alerts Transmitted on Friendly Aircraft, 
gives details concerning each run. 

(2) One AF-AVN potential   incident of   interference  in run 4 involved 
an Army fixed-wing aircraft (OV-I) and occurred at 6,000 feet.    All 
other AF-AVN Incidents involved Army rotary-wing aircraft and occurred 
at altitudes of  500 feet and below.    Figure 5-1 gives specific numbers of 
AF-AVfJ incidents. 

(3) Brigades did not laterally coordinate close air support boxes. 
Seme of the close air support missions extended over an adjacent brigade 
or division's  lateral boundary. 

(4) Air defense crossovers occurred during all  runs of the CPX. 
Figure F-12, CPX Potential   Incidents of  interference,   includes specific 
numbers of crossovers for each run.    The phenomenon of the air defense 
crossover for flights which passed near unit boundaries was uncovered 
during the CPX.    The crossover caused aircraft which had alerted ADA 
units In one brigade to become Involved  in potential   incidents with 
ADA units from an adjacent briqadP.    Play of  the CPX only alerted ADA 
units located within the brigade area  In which aircraft were traveling. 

(5) No potential   incidents of any type occurred above 10,000 feet. 

(6) Enemy air force and ADA activities were not considered in 
assignment of an MRR. 

(7) Players were adequately trained for valid evaluation of the 
airspace control  procedures used during each run. 
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Pars 1-8, CPX Expwliiwnt (oont) 

(8) During ttw CPX, ttwr« Mr« 128 FW-AF potential Incidents of 
Intarfarenca. Of tttata Incidents, only II occurred when the aircraft 
Mere traveling on recanaended minimum risk routes. 

(9) There «ere 397 recommended minimum risk routes provided to 
Air Force aircraft. 

(10) The airspace control sections In the brigade and division head- 
quarters «ere unable to effect all of the required coordination and 
communication during six of the CPX runs.    The problems were created by 
Inadequate numbers of personnel and an insufficient amount of equipment. 

(ID    Communications between the Air Force and the Army concerning 
recommended minimum risk routes encountered problems until  the Army adopted 
a plotting system similar to the Air Force system.    The Army's use o^ a 
TACAN-type system simplified the communications.    Confusion dealing with 
terminology was reduced by conducting  integrated training of Air Force 
and Army radio operators. 

(12) There were 39 AF-AVN potential   incidents of  interference 
during the eight runs of the CPX. 

(13) There were 13 FAM-AVN potential   Incidents of   interference. 

b.    Conclusions.    The data listed below represent the conclusions of 
the entire program to date and Include the results of the general officer 
conference. 

(1) There is no requirement for the Army to prescribe headings and 
altitudes or other restrictions on Air Force aircraft flying over the 
battle area.    In other words, there is no requirement for the Army to 
regulate Air Force air traffic. 

(2) An airspace control  system Is required for coordination of 
use of alropace over a division.    This system Is needed to reduce risks 
and hazards to Air Force and Army aircraft.    Additional personnel and 
equipment are required to Implement the system. 

(3) To reduce confusion in coordination of airspace activities. Army 
and Air Force personnel require similar training in techniques and termi- 
nology.    A common Air Force and Army plotting system is required. 

(4) Utilization of a minimum risk route reduces the hazard for Air 
Force aircraft transiting the division aree. 
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Para  1-8, CPX Experiment (cont) 

(5) Results of the CPX dealing with forward area air defense artillery 
weapons employment Indicated a potential  f.nzard to Army and Air Force 
aircraft because of mlsidentlfIcatlon and enqagement by Chaparral, Vulcan, 
and Radeye weapons crews.    The hazard Is alleviated when the  likelihood 
of mlsidentlfIcatlon and engagement  Is reduced.    Possible methods of 
achieving this are: 

(a) Alerting air defense artillery units concerning flighls of 
friendly aircraft.    This would require rddio nets between Army units and 
Air Force air traffic control  facilities.     Information from this net 
would be used as  Input to an Army air defense alert net. 

(b) Placing more strlngen* controls ond rules of  engagement on 
forward area air defense artlile-y weapons.     ' W', would decrease the 
hazard to friendly aircraft and would cause some degradation  in 
effectiveness agalns* enemy aircraft.    Currently,  the normal  weapons 
control  status  is ,<©apons tight.    Weapon', hold  ir, a more stringent weapons 
control   status. 

(c) A combination of the above;  I.e., alert Chaparral  and Vulcan - 
crews to Air Force aircraft and  large Army aircraft fl iqhts,  and, at the 
same time, place the Redeye on a weapons hold weapons control  status. 

(6) Air Force aircraft flying through areas of   intense  field 
artillery and mortar firing encountered numerous potential   Incidents of 
interference with projectiles.    The number of potential   incidents was 
significantly reduced when the aircraft flew on a recommended minimum 
risk route.    Minimum risk routes were planned through areas of   little or 
no field artillery and mortar activity.    To permit proper determination 
of  recommended routes,  the artillery fire support officer at bririade 
headquarters requires  information concerning ail   field artillery activities 
within and over the brigade area. 

(7) Friendly aircraft flying near unit boundaries are subjected 
to mlsidentlfIcatlon and engagement bv friendly air defense artillery 
units  located  In an adjacent brigade or ölvision area.    A method of 
reducing these crossovers  is to aler+ all air defense artillery firing 
units that are within range of a friendly aircraft's  flight path, even 
If  the firing units are  located  in an adjacent unit's area. 

(8) Routine coordination minimized the problem of interference 
between Air Force and Army aircraft. Less coordination Is required 
when Army aircraft use nap-of-the-earth flying techniques. 

'-IS 
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, Pare 1-8, CPX Experl•nt Ccont) 

C9) Air Force aircraft flying at altitudes a~e 10,000 feet 
.. re able to transit division areas with only reMOte possibilities of 
Incidents of Interference from friendly weapons systeMs. This occurred 
because of Infrequency of trajectories reaching that altitude fran 
field artillery, .ortar, and divisional air defense weapons. 

CIO) Interferences between Army aircraft and field artillery and 
MOrtars wl II be minimized by alrcr~ft flying nap-of-the-earth and not 
overflying artillery positions. The only danger zones from artll lery 
for low flying aircraft are at the Initial point Cgun position) and the 
ten.lnal point (target). Nonmal communications with ground commander~ 
wll I MiniMize hazards from the terminal section of the artll lery flight. 

Cll) A ~nlcatlons link • s needed between the brigade operations 
center nd A~ aircraft operat i ng In t he brigade's airspace. 

c. Reoo aendatlon. It Is recommended that the Army system for 
airspace oontnol, as outlined below, be vall~ated in future Army fielc 
exercises. This represents the rec0111111endatlon of the entire progra~~~ to 
date and Includes the results of the general officer conference. 

(f) Establish a radio net to l!nk an appr:>prlate Air Force atr· 
traff I c contno I fee I I I ty w I th an ArMy til" Is I on. Th I s net w I I I cons I s t 
of one frequency with terminate at div!slvn afid brigade headquarters as 
well as at the Air Force air traffic control facility. This net wi II 
reqvlre Air Force liaison parties to assist In airspace control functions 
at •Jivlslon level and at brioade leve l. 

\2) Establish an ArMy ai r defense alert radio net from division an~ 
~rlgade headquarters to Chaoar·ral and Vulcan fIre units. The net will be 
used to alert air defe~se units of f l ights of friendly aircraft. Net 
oc~?rol stations wi II be l~rated i n t he headquarters of each committed 
division and brigade. The iv ist vns and brigades wi II alert the air 
defense units located ins ide t e i r respect ive tactical zones. Personnel 
and radios to operate the system s ou ld be furnished by the Chaparral
Vulcan battalion. Personnel wou : ~ inc lude liaison parties to assist in 
airspace contnot functions at lv isi on level and at brigade level and to 
operate the alert net oontr I s tat ions at these locations. 

(J) eo..enders use a weaPOn ho ld we3 pons control status for the 
Red eye as nonu I operating procedure. 

(4) Establish a division airspace control radio net for the 
coordInatIon of al rspace contro I act I v It I es. StatIons for the net 
should be located In each brigade headquarters, the division headquarters, 
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and the fll~ht coordination center. The station In the fllqht coordination 
center wl II provide timely lnfo~atlon conc~rninq Army aviation fllqhts. 
This Information will Insure timely air defense alerts at each brigade 
and at the division headquarters. This net wl II ~!ways have activity In 
a division; consequently, the radios and personnel to ooerate the net 
should be added to the division TOE's. 

(5) Establish an Army aviation air-to-~round radio net at each 
briqade when the level of aviation activity j ustifies the net. This net 
wi II be used for the coordination of Army aviation activities within a 
bri~ade. The n9t already exists In some units which have a high aircraft 
densitv. In other units, w~en the level of aircraft traffic within or 
throuQh a brigade area is significantly hioh, the personnel and equip
ment to operate an air-to-around net should be provided to the brigade. 
The oersonnel should Include an Army aviation liaison officer orovided 
by the supportin~ aviation unit or oroanization to assist in airspace 
control activities. 

(6) Provide liaison parties from field arti I lery, Army aviation, 
Air Force, and air defense artl I lery to assist the G3 and S3 tn the 
oerformance of airspace control funct ions. Current doctrine does not 
orovide a liaison officer from the air defense arti fiery. 

(7) Revise Army Airspace Control Doctrine, F~ 44-10, as shown in 
annex G. 

(8) Revise that portion of T e Armv Air-Ground Ooerations System, 
1-~ l f') J -26 , as pertains to airsoace contro l, as shown In annex H. 
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CHAPTER 2 

DETAILED CONCEPT MC CONOUCT OF THE BACKGROUND AND MATERIEL 

REVIEW AND THE MAR GAME 

Section I. GENERAL 

2-1.    General. 

a. The airspace control  war game was designed to define the 
airspace control  problem and to recommend an Army airspace control  system 
for experimentation. 

b. The design eliminated the need to havo aircraft fly and weapons 
fire.   This need was eliminated by using a computer-assist technique «ihich 
provideo  information on the volume of airspace the various users were 
occupying at a given minute during the war game. 

c. Research was conducted to determine the major items of equipment 
which are required to support the airspace control  system emerging from 
the airspace control  program of evaluation. 

d. Research was also conducted lo establish a detailed reference 
library of publications which related to current and proposed systems of 
airspace control. 

e. The following terms which are used  In this chapter are defined 
in annex B. 

(1) Mission pair combination. 

(2) Simpl If led volume of  airspace. 

(3) Simultaneous missions. 

(4) Estimated probabllltv of  interference. 

(5) Airspace control  system. 

(6) Interference. 

(7) Adequate. 

(8) Non-troop-support art! I lery. 



Section  II. BACKGROUND AND MATERIEL REVIEW DCSIGN 

2-2.    Genral.   The background and material review was designed to 
determine what had bean done In the past toward establishing an airspace 
control system for the combat zone, and what equipment, currently available 
and projected, could be used to operate an airspace control system. 
One hundred seventeen documents, manuals, articles, and reports Mere 
reviewed. 

2-5.    Materiel Review.    Information and data were assembled on the 
capabilities of misting and proposed airspace control  supporting 
equipment to Insure that appropriate procedures  for  Its employment were 
included  In the program of evaluation.    The methodology for the materiei 
review  Is shown In figure 2-1. 

2-4.    Background Review.    Literature from the Joint Chiefs of  Staff, 
Army, and other services documents was assembled  In order that current 
and proposed doctrine, organization, and procedures for airspace control, 
could be reviewed, cataloged, and analyzed.    The background review resulted 
in a cataloging of reference material and the identification of required 
and viable airspace control concepts.    The methodology for the background 
review is shown in figure 2-2. 

Section  III .  WAR GAME DES I Of.1 

2-5.    jeneral.    The war game was designed to study the airspace control 
problem and mat9rlel   in a mid-Intensity environment.    No airspace control 
system was  Imposed on the cmmander.    The open ended scenarios were based 
on the TPICO study. 

a. The war game was to be conducted for a period of  2 1/1 weeks 
and was to produce 4 hours of environmental  data.    An armored division 
was to be examined  In a defensive situation during the first week and 
in an offensive situation during the second week.    Activities were 
alternated between two stages.    The first stage was the actual  conduct 
of the war gane to assist  in problem definition and scenario development. 
The second stage was a periodic examination of TT 44-10-1, Army Airspace 
Control  Techniques, to refine airspace control procedures.    These two 
stages were sequential  and  Iterative to the extent that the results wiire 
used for refinement of procedures.    However, the refined procedures were 
not used  in subsequent war gaming.     In fact,  formal  procedures were not 
imposed on the players at any time during the war game. 

b. A basic aim of the war game was to reveal   Incidents of airsoace 
Interference during a mld-lntenslty conflict.   These Incidents were 
subsequently checked against the procedures of TT 44-10-1  to resolve 
each case of  Interference.    Corrections, additions, and  Improvements were 
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Para 2-b, General  (oont) 

made to the procedures  In TT 44-10-1  to resolve those  incidents for 
which the systm did not have ade>iuate provisions. 

c. The ground battle which gave rise to the airspace usage was 
played as realistically as possible; however, firepower scores and rates 
of MoveMenl were not calculated to determine the outcome of the relatively 
short (2 to 3 hour) ground battles.    The general  movement trends were 
predetermined by the outcome of the TRICO games which occurred over a 
longer period of time (15 to 50 hours).    The progress of the opposing 
forces  In the airspace wjr game was regulated by the controllers in 
order to stay within the framework of the TRICO results.    The controllers, 
In turn, were guided by precomputed  15-minute progress  lines which were 
based on  Interpolation of the TRICO results. 

d. The war gome was desiqnpd to be conducted with personnel who 
were organized as controllers, players, data recorders, and data reducers. 
They were to be under the supervision of  the chief controller.    Players 
were organized Into two teams, a blue team and a red team.    The physical 
layout of the war game is shown  in figure 2-3.    Players for both sides 
included experts from each of the supoortlng arms that used the airspace 
and from the Air Force.    The players represented several echelons of 
command and functioned under the general  supervision of players represent- 
ing maneuver commanders. 

e. The initial battlefield situations were taken from games 3 and 9 
(baseline war games of an armored division's capabilities) of the 
SECRET document, subject:    Evaluation of TRICAP Concept and Organizations (U) 
(Short Title: TRICO (U)), which wau published by the Combat System Group, 
US Army Combat Developments Command.    The battle segment which was used 
as ttie basis for the scenario occurred well  after the initiation of the 
conflict.     Initial maneuver unit positions were in accordance with those 
shown in the TRICO critical   incident photographs. 

f. According to design, when play began the battle was fully underway. 
Operational documents were prepared, and the computer was loaded with 
pregame Information.    The participants entered the ongoing situation 
much as a new duty shift begins duty at an operations center.    Players 
were briefed on the existing and planned tactical  situation,  intelligence 
summary, preplanned fire support,  rules of engagement for air defense 
weapons,  and the status of combat forces and weapons systems.    Emphasis 
was placed on the status of airspace users (artillery firing, close air 
support sorties, airmobile operations, etc.). 

g. The war game was played in  I-mi nute t'.crements.    The clock that 
was used remained on the current war game minute while the actions described 
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Figure 2-3. Airspace Workshop War Game Layout 
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Para 2-5, General  (cont) 

below ««ere conducted.    In the war game players were not subjected to any 
formal system of airspace control; however, they coordinated requests 
for support with the senior maneuver players.    The controllers presented 
each player with Intelligence which stimulated maneuver action and requests 
for support which.   In turn, resulted In use of the airspace.    Data flow 
during the war game Is shown In figure 2-4. 

h.    Early In the play of each minute, controllers selected that 
Information from the maps of one side which represented the results of 
a reasonable Intelligence collection effort by the ooposing side.    This 
intelligence was then recorded bv the controller and given to players of 
the opposing side who took action  in response to the  intelligence  input. 

i.    Players posted the  intelligence  input on their maos, evaluated 
the input, and  initiated action'-, to engage wo.-tSy targets.    Ttiese actions 
took the  form of  a maneuver  initiated by the commander or rails for 
sunport by indirect fire, air defense,  or air support.    At a precomputed 
future minute of play,  these actions by the players resulted  in use of 
airspace (e.g., an artillery mission request began using airspace at 
T+3 minutes).    Each player reacted unilaterally to  intelligence provided 
by the controllers and coordinated his airspace usaqe actions as he felt 
the unit commander or unit SOP might require. 

j.    Each player then initiated the necessary actions to allocate his 
resources    n support of the maneuver commander's plans.    Chanqes to the 
current status of  fire units and aircraft were recorded.    Flight paths 
and weapon trajectories which depicted action that occurred for the current 
minute of play were posted on overlays.    Players also recorded the actions 
taken on preprinted data forms. 

k.    Overlays were then taken to the attrition table whore aircraft 
and force attrition was determined through the use of probabilities 
which were based on analysis of the overlays and a random number table. 
Player experts furnished the probabilities.    Results of the attrition 
were recorded on preprinted attrition forms and given to the control 
personnel  who then  included this  Infonnatlon with their next  intelligence 
selection. 

I.    When all of  the above actions  listed  in g through k had occurred, 
the war game clock was advanced to the next minute and the sequence of 
events was repeated. 

2-6. Problem Identification. The Army airspace problem was defined 
with respect to doctrine, materiel, and the environment. Of primary 
Importance was the fact that data from the workshop specified the level 
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of airspace usaoe necessary to support the maneuver awmander as well as 
the degree of  Interference to be «Kpected when operating without a 
formal airspace control system.    Data from the background and materiel 
reviews were also considered In order to determine th« degree to which 
the problem Is Influenced by competing or conflicting concepts, doctrines, 
procedures, and organizations, or by Inappropriate, Incompatible, or 
unavailable equipment.    The workshop consisted of three concurrent 
activities:    Background revle«, materiel  review, and onvirormental  work- 
shop.    The methodology used for tho war game   Is shown In figure 2-l>. 

2-7.    War Game Refinement Process. 

a. The preprinted data forms were used as  input to tho computer. 
The oomputer was used to construct simplified volumes of airspace for 
all  fire units and aircraft and then to screen el I  possible intersections 
of airspace. 

b. The overlays were assembled, and one master overlay which contained 
all  airspace usage elements was produced to be used  in analysis. 

c. Analysis was performed by experts who represented Army aviation, 
air defense artillery,  field artillery and mortars, and the Air Force. 
They used the computer printout, player data forms, and the master overlay 
as  Input.     In general  terms incidents of   interference were displayed on 
the two-dimensional map overlays as  intersections of  I-ml nute vectors 
which represented the traces of activities by the supporting arms or 
services.    The computer program was then used to determine in which of 
the Incidents there was possible  interference In the third dimension. 
Once the computer Identified intersections of airspace, data on each 
intersection were manually refined, and a determination was made as to 
whether or not the  Intersection was close enough  in time and space to be 
considered a hazard to manned flight.    Any Incident determined to be a 
hazard to manned flight was thereafter labeled as a potential  incident of 
interference.    Data on the  Incident were recorded on a preprinted potential 
incident of  Interference suwnary sheet, and the  location of the incident 
was circled and numbered on the master overlay.    The master overlay was 
then photographed, and the analysis procedure was repeated for the next 
minute's data. 

d. The airspace control  problem was defined for several tactical 
situations.    Two Important considerations  Influenced the data anal  -  s. 
First, the principal  user of airspace  is the maneuver commander; the 
supporting arms and services that use the airspace do so to support the 
maneuver commander.    Second, airspace control   Includes one or more of the 
following actions:    Coordination,  integration, and regulation of the 
activities of the supporting arms and services.    As a consequence, the 
analysis was made from the vantage point of the maneuver commander and 
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«ought to determine the extent if,at the prohlam  la\   in coordination, 
integration, or regulation of activities. 

e.    The refinement procedure »ras designed to tane a11 of the output 
of analysis and TT 44-10-1  and then TO develor  an Army 3irsp«ce ron^ml 
system.    The refinement process was conuucted oy using essentially *'•> 
same personnel  as were used  in the war game.    These personnrl wer* 
organized  into teams and were under   ihe supervision of  the rhief M'f 
reducer.   Organization of the data refinement team1; Is shown in ♦   )J '   . 

Team 
number Personnel 

lype of   inc idonts <■♦ 
interference 

1 

2 

Control maneuver, hi* 
AVN,  FAM 

Control maneuver, AF, FAM 
AVN, ADA 

ADA-AVN,  FAM-AVN, AVN-«V'; 

AF-AVN, AF-ADA,  AF-FfM 
AF-AF 

Figure 2-6.  Refinement Team OroanizatiDP 

(1) The function of contro1 personnel   in this stage of the 
environmental  workshop was to direct the refinw»ent process by asr/rtlm 
the player teams In reestablishing the game conditions that existed at -r,«. 
time of the potential   incidents to be examined and to provide necessarv 
guidance. 

(2) One team was concerned with the Army aviation  incidents, and the 
other was oriented on Air Force incidents.    Methodology for the ref ineme. t 
process is shown in figure 2-7. 

(3)    The reduction process wi M be accomplished by summarizing me 
proposed changes to TT 44-10-1.    The steps used  In the process are 
listed below: 

(a) Step I.    Examine the type of Incident and activities that 
produced the incident to determine how and «by the Incident occurred. 
The following guestlons were addressed:   Who Initiated the activities? 
Mho had knowledge of the activities?   Who approved the activities?   Why 
were the activities Initiated at that point In time? 

(b) Step 2.    Determine who according to TT 44-10-1  should and trould 
have had knowledge of the activities that produced the Inclderv 
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Para 2-7, War Game Heflnam«nt Process (cont) 

The following questions were addressed:    Who at each commend post level 
has coordination Initiative responsibility for each activity?   List the 
persons and actions specified for each activity or function.    Old each 
person listed receive the required input?   Old each person listed take 
ttie specified action? 

(c) Step 3.    Determine if each procedure specified In TT 44-10-1 
was required and effective.    The following questions ware addressed: 
Was any action by any farson actually reouired to prevent the incident? 
If yes, would the procedures specified in TT 44-10-1 have prevented the 
incident? 

(d) Step 4.    Determine  if each procedure specified  in TT 44-10-1 
is efficient.    The following questions were addressed:    Is the procedur? 
redundant?    If so, can an alternative be devised which is  less reduandait? 
Can an alternative be devised which requires less time?   Can an 
alternative be devised which requires fewer communications facilities? 
Can an alternative be devised which requires fewer personnel? 

(4)    Data   collected and recorded by each of the teams consisted of 
proposed changes to TT 44-10-1 and supporting rationale.    These proposed 
changes Mere then examined  in a somewhat larger context.    They were 
first examined with respect to prob I on definition to determine whether 
or not some aspect of  problem definition alleviates the requirement for 
airspace control,    for example, problem definition miqht  indicate small 
requirements for airspace control  above certain altitudes or areas.    They 
were then examined with respect ID materiel to determine whether or not 
the equipment required  is available and compatible with that of other 
services.    Last, they are examined with respect to concepts, doctrines, 
procedures, and organizations of higher echelons and other services 
to determine whether or not they are compatible and promote unity of effort. 

Section   IV. WAR GAME EXECUTION 

2-8.   General.    The data produced during the war game were reviewed for 
accuracy and completeness.    The assembled data were then reduced manually 
and by computer for analysis and evaluation.   The process was continuou;; 
in nature and Is explained below. 

2-9.    War Game. 

a.    Duration.    The war game was played minute-by-mi nute for 4 1/2 hours 
of war game time.    These 4 1/2 hours are divided  in sequence, as follows: 

(4)    Two hours of defense under daylight visual meteorological conditions. 
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Para 2-9, War Gam (coot) 

(2) Ona hour of offanse under daylight visual meteorological conditions. 

(3) One-half hour of offense under daylight  Instrument meteorologlciI 
conditions.    The meteorological  conditions used during this portion of 
the war game are shown  In figure 2-8. 

(4) One hour of offense under ni^ht visual meteorologic»1  conditions. 

b. Rates of advance.    The average rate of advance for the red 
forces   In the defense phase of  the war game was 0.7 kilometers per hour. 
The averaoe rate of advance for the blue forces  in the offense (counter- 
attack)  phase of the war game was approximately 0.7 kilometers per hour. 

c. Incident data.    Complete data were collected on all   potential 
incidents of  Interference. 

d. Supporting data.    Other data collected during the war qame which 
assisted  in scenario development were as follows: 

(1) Current status of  fire units and aircraft at the start of each 
scenarlo. 

(2) All  changes to fire unit and aircraft status. 

(3) Al I  player overlays. 

(4) The number of airspace missions bv area and type. 

C))    The number of mission pair combinations bv area and type. 

e. Attrition.    Attrition  was played during the war game to add 
realism and stimulate player actions.    The attrition rate was determined 
by using   rhe best available probability of an event occurrino and a 
random number table.    There should be no significance attached to the 
numbfr of  attritions as the war name WHS  rin+ dfr.Mnpd to detrrmine the 
outcome or result of  force enaagements. 

(I)    Attrition of  blue ground  forces w^s D;ir.ed on the TPICO study. 
Hrjuro  2-9 shows   Interpolated   looses   for ? hour:;.    Other ground  force 
Attrition was not olayed as   it had no effect on airspace usaqe. 

(?)    Attrition of red and blue aircraft was based on weapon kill 
probabilities furnished by the ADA experts.    Figure 2-10 shows the 
weapon  kill  prohablIItles used.    All   blue ADA firinq units were assumed 
to be  In an unalerted weapons tight status. 
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Para 2-9, War Game (cont) 

Tvpe Losses  In 2 hours 

. Personnel 
Tank5 and self-propelled artillery 

155               | 

9       ! 

Floure 2-9.  Attrition of Blue Ground Forces 

Weapon Percentage 

Redeye - Gra11 
Chaparral - 57 mm 
Vulcan - 23 BBI 

Hawk 

0.40        ! 
0.50        1 
0.10        j 
0.60 

Fiqure 2-10.  Attrition Kill Probabilities 

(5)    Attrition of  friendly aircraft which were mistakenly  identified 
as hostile and which were engaged was aiso played.    Past ADA studies 
-t^ow that there Is a probability of 0.012 percent that a nonalerted ADA 
^irlnq unit will   Identify a friendly aircraft as hostile and engages ■'■hat 
ai rcraft. 
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CHAPTER 3 

MAR GAME PROGRW AND EVALUATION DETAILS 

3-1.    (frntral.   This chapter contains th« detailed results of the war 
game end provides the basis for development of the airspace control systam 
that was used to begin experimentation.   The following terms which are jsed 
In this chapter are defined In annex B: 

a. Effectiveness of airspace systam. 

b. Efficiency of airspace system. 

c. Mission pair combinations. 

d. Ratio of potential  Incidents to mission pair combinations. 

3-2.   War Gaming.    Data collected during the war gaming Included all 
Input and outpur, results of all analyses, and the results of the 
refinement process. 

a.   Overall data. 

(1) The driving Input for the war game was the intelligence and 
operational data which were passed to player personnel from the 
controllers.   One Input represented one piece of  Information on one 
type of activity which was passed to the opposing forces.    There were 
6,002 Inputs pnssed during the war game.   There were 3,129 inputs 
depleting blue force activities which were passed to the red forces. 
Figure 3-1 shows graphically the weighted average of these 3,129 Inputs. 
There were 2,873 Inputs depicting red force activities which were passed 
to the blue forces.    Figure 3-2 shows graphically these 2,873 inputs. 

(2) The input discussed in paragraph (I) above generated player 
actions.   These player actions took the form of airspace user miss ions. 
During the war game, there were 1,560 blue force division missions 
which utilized airspace above the division area.    Figure 3-3 shows tue 
average number of missions per hour played during each phase of the 
war game.   Further detal led data on airspace user missions are contained 
In Annex F, Tabulated Data. 

(a)   Examination of the definition of a mission (annex B) end the 
mission data in annex F reveals that missions are not additive by area. 
In other words, it Is not possible to add the total missions that 
occurred In the battalion's area of the 1st brigade to the number of 
missions that occurred in the brigade rear area of the 1st brinade and 
obtain the total number of missions that occurred in the 1st brigade area. 
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Para 5-2, War Camino (cont) 

Osfense 

Offense 
(day) 

FAM    I8I ADA    163      |AVNg| ytf 23 

FAM    I HH ADA   239 mr 
AFM( 

Of fense 
(night) 

Offense 
(IFR) FAM 1^4    ELJSJ U—*F '2 

i        I        I        i        I       l       I'       l        ?    ' 

0      50    100    150    200 250     300 350   400    450 500 

Fiqure  3-^.   '-vonvio 'Jjrr^cir of 'üssioni per (tour 

(b)    If a single aircraft mission passed through three battalion 
areas  In the 1st brigade, both the brigade rear and one battalion area 
in the 2d brigade, and through the division rear area,  It would be 
counted as only one mission for the division, one mission for the 
division rear area, one mission tor the  ist brigade area, three missions 
for the battalion areas of the  1st brigade, one mission for the 
2d brigade area, one mission for the 2d brigade rear area, and one 
mission for the battalion area of the 2d brigade. 

(3)    There were 407 potential   Incidents of  Interference Identified 
during the war game.   These were the result of  1,580 blue force division 
missions which utilized airspace and the fact that no lateral coordination 
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Para 3-2, War Gaming lcont) 

of ~lrspace was allowed during the wcH' game. When analyzing the magnitude 
f th.e total nUtllber of potential Incidents of Interference, It Is helpful 

To realize that the 1,580 missions produced 19,255 ml slon pair COMbina
tions, each of whi ch cu ld have produced an Incident and that some 

· -slons did produce multiple airspace Incidents . 

<a) figure 3-4 lists the 407 ootentlal Incidents of Interference 
in the oroer of frequency In whi ch t ey O(curreJ. 7hl~ Information I~ 
hown graohlcally In figure 3-~. 

(b ) Annex f, Tabulated data, contains a complete br•akdown of all 
incidents for each phase of the war ame . 

(4) The refi nement process discussed in par-agraph 2-7 exM!Ined each 
c0~entlal Incident of lnte~ference. If T 44-10-1 addressed the spe if lc 
s t of circums tances t o_ rt i cu l r t en tla l incident and If the 
-ocedures In 44- 1 - would ave effectively and effic iently preven ed 

t hat particular potentia l lr. lc . , ~hen the poten11al incident was 
considered to be resolved y cur rent pnocedures. If TT 44-10-1 tal led 
~ either addre~s a oa ~ t l cul~r set of circumstances or to effectively or 

a+flclently prevent a potent ia l i.1cldent, t hen the potentia l Inc ident was 
onsldered to be unresolved. esut+s of the refinement procedures 

revealed that procedures outlined In TT 44-10-1 resolved 337 potential 
i ~cldents of Interference. T~ dis rlbutlon of the remaining 
7) un resolved potential inci dents of interference is shown In figure 3-6. 

b. field artillery ad mo rtar findings. 

' I) There were 99 P.'.~ - AV"' and 185 FA'·~-AF potential Incident c.t 
• t erference. 

(2) No potential Incidents of Interference occurred above 
:" ,000 feet. 

( 3) Contnol procedu res outll ed I~ T 44-1 0-1 effectively r~solved 
I ' 99 FAM-AVN potential incidents ~f .Interference. 

(a) Thirty-six incidents invol ved l e ld art i I lery and morta~· fires 
into a cavalry AO . <AD's Inherently require that alI fires wl~nln th& 
A boundaries be coordinated through the commander assigned ·, he AO . > 

(b) Eighty Incidents Involved aircraft overflying forward area 
targets. <Nonnal tactical fire support procedures Integrate field 
artill ery and mortar fires with tactical aviation aircraft support.l 
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Para 3-2, War Camino (cent) 

(c) Thirteen Incidents l.ivoivad aircraft overflying enamy penetra- 
tions and enemy airmobile operations.    (Normal  lateral coordination 
procedures would have restricted flights in these areas to a minimum 
and would have Integrated the remaining flights as in (b) above.) 

(d) All of the remaining Incidents Involved aircraft overflying 
field artillery and mortar weapons  locations at the time of firing. 
(Procedures outlined In TT 44-10-1 require that all pilots be given a 
preflight briefing which Includes the current location of all  field 
artillery and mortar weapons In their area.) 

Type potential Area Number of Percentage 
Incidents potentials of incidents 

FAM-AF Battalions 160 39.3 
FAM-AVN Battalions 69 17.0 
ADA-AF BattalIons 47 11.5 
F^-AVN Brioade rear 25 6.1 
FAM-AF Brigade rear 22 5.4 
ADA-AVN Batta11ons 17 4.2 
AOA-AF Brioade rear 12 2.9 
AVN-AVN BattalIons 10 2.5 
ADA-AVN Brigade rear 9 2.2 
AVN-AF Battalions 6 1.5 
FAM-AVN Division rear 5 1.2 
AVN-AVN Brigade rear 5 1.2 
AF-AF Battalions 3 0.7 
AF-AF Brigade rear 3 0.7 
AVN-AF Brigade rear 3 0.7 
AVN-AVN Division rear 3 0.7 
ADA-AVN Division rear 3 0.7 
FAM-AF Division rear 3 0.7 
ADA-AF Division rear 1 0.2 
AF-AF Division rear 1 0.2 
AVN-AF Division rear 0 0.0 

TOTALS 407 100 

Figure 3-4. All Potential   incidents of  Interference Listed 
In Order of Frequency of Occurrence 
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Figure 3-5. Graphical Display of Potential   Incidents of  Interference 
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_, Para 3-2, War G~lng <cont) 

(4) Cont~l p~cedures outlined In TT 44-10-1 effectively resolvad 
134 F~AF poten~lal Incidents of Interference. <AI I of these Incidents 
Involved Air Force aircraft "'hlch ~re flying missions requested by t he 
division. Whenever the division has requested and Is a"'are of Impending 
Air Fo~ flights, the flow of fli ght path Information Is su ffi c ient to 
adequately allow coordination and Integration of those fl ! ht s with 
field artll lery and MOrtar fires.> 

(5) All 51 unresolved ::AM-Af po-tentia l incidents of ln t arfu,..e:v :E. 
Involve the passage of trans ient Ai r Force a i rc raf t t hrough the dlvi£.1\:Jn 
area. <Current p~cedunas outlined In TT 44-10-1 do not prov i de the 
division "'lth any lnfonftatlon on transient Air Force aircraft and, 
therefore, no coordination, regulation, or Integration of t leld r t l I lery 
and MOrtar fires with these aircraft c~n be Insti gat ed. Figu re 3-6 sh ows 
that 48 of the 51 unresolved FAM-AF potential Incidents of interfer er.ce 
occurred In the brigade areas. > 

c. Field art! llery and mortar conclusion. Based on C5> above, it 
Is concluded that, In order to mi nim ize the hazard to ~ i r Force aircraf t , 
the division and brigade mus't receive t imely lnfomat lon on al l Ai r· Fo rce 
aircraft transiting the divisi on area. 

d. Aircraft findings. 

(I) There ~re 34 potential inc i dents of l ~terfe rence lnvclvlng t wo 
aircraft; 25 occurred under day vi sual meteorological condi tions, six 
occurred under day Instrument meteorological condit ions , and three 
occurred under night visual meteoro logical conditions . 

<2> Current Air Force contro l procedures effect ive ly reso lved a l I 
seven AF-AF potential Incidents of Interference . (I n all seven cases , 
both aircraft would have been under oosltlve radar control at the CRP . > 

(3) Control pnooedures outl ined In TT 44-10-1 ef fect ively resolved 
all 18 AVN-AVN potential Incidents ot interference. <F i fteen of these 
Incidents occurred under daylight visual meteorolog ica l conditions, and 
nonaal visual flight rules would be suff:clent to resolve ~hem. Tho 
three Incidents of lnterf8rence "'hlcn occur;ed at n ighT occurred unde r 
visual meteorological conditions and would have Leen reso lved by 
procedures outlined in TT 44- 10-1 fo,. the FCC. > 

(4) There were nine AVN-AF potential Inciden ts of Inte rfe rence 
during the "'ar game. 

Ca) No AVN-AF potential Incidents of lnter~erence occurred above 
500 feet. 
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Para i-i, War Garninq (cont) 

(b)    Control procedures outlined In TT-44-I0-I affectively resolved 
two of these potential   incidents of  Interference.    (Both of those 
incidents Involved Air Force aircraft which were flying missions 
requested by the division.    Whenever th« division has requested and 
Is aware of  Impending Air Force flights, the flow of flight path 
ififormatlon Is sufflcl«nt to adequately allow coordination,  regulation, 
and integration of  these flights wMh Army avlatloo  flights.) 

(r)    The se^en unresolved potential   Incidents of   Interfor..   o all 
involved the passaqp of   transient Air  forv.v aircraft   throuqh   l ••■   livision 
area.    (Current procedures outlined In TT 44-10-1  do not provide the 
division with any  informat'on on transient Air Force aircraft,  md 
no coordination, regulation, or Integration of these flights with Amy 
aviation flights can be  Instigated.    Figure 3-8 shows that all  ■ie/en 
of these incidents occurred In the brigade areas.) 

e. Aircraft conclusion.    Based on (4)(c) above,   IT   Is c    ; Jdeo 
that In order to minimize the probability of a collision betWL-o,. Army 
aviation aircraft and Air Force transient aircraft, division anil brigade 
must receive timely information on all Air Force alrcratt tr^si ting 
rhe division area. 

f. ADA findings. 

(1) There were 89 ADA-AF and ADA-AVN potential   Incident«, of 
Interference during the war game. 

(a) Control procedures outlined In TT 44-10-1 effectlvei    .«solved 
77 of these potential  incidents of  Interference.    (Eadi of thf^e 
incidents Involved Army aviation and Air Force aircraft passing through 
friendly air defense fires.    Current procedures prohibit ADA firing units 
from engaging enemy aircraft if friendly aircraft are in the weapons 
engagement zone.) 

(b) The  12 unresolved potential  Incidents of  Interferenco  involved 
friendly aircraft which were mistakenly Identified as hostile and were, 
therefore, engaged by friendly air defense firing units.    (Current 
procedures outlined in TT 44-10-1  do not provide ADA firing units with 
information on friendly aircraft flights.) 

(2) There were  196 Army aviation and 75 Air Force flights  in the 
division area during the war game. 

(a)    There were  128 Army single aircraft flights  in the d'vislon area 
during the war game.    The remaining 58 were muittaircraft flights. 
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Para 5-2, War ramlno (cont) 

(b)    Of the   128 Army slnqle aircraft flights, 
flights, and nine were flxec'-wlnq f'lohts. 

19 were rotary-wing 

(3)    Curing the war qame, the experts plavln? the enemy forces dlö 
slnqle aircraft fllih*« tc .-«n-ann blue not permit their rotary-wlnq, 

force targets. 

g.    ADA conclusions. 

(1) based or öUXD;   it^ove,  it is concluded thai   'n order f-o 
prevent friendly aircraft from mlsTakeniy being  Identified as hObt'ie 
and being engaged by  Mendly ADA firing units,  division and brlgar^ 
must receive timely  Information on all Air Force aircraft transitin-; 
the division area. 

(2) besec oi f{l)!b)   above,   it is concluded tint In order *r 
prevent friendly aircraft fro»" mistakenly being identified JS icsti'o 
and being engaged by friendly ADA firing units, all   *DA  MHn^ units 
must be alerted or Informed of the passage of  friendly alrcraf* rhrouoh 
their area.     (past ADA studies h?ve shown that w^e"  4r'A  'irin^   '"'t'. 
are alerted to the  impendinq passage of friendly alrcraft, the -.roba- 
bllity that the aircraft will  be mistakenly  identified as hosti'e  is 
significantly reduced.) 

(3) Bas^d on t(2)  above,  it is concluded that alerting or 
informing AD^ firing  units of the passage of all friendly alTra*t   s 
impractical)^ oecause o* the hig^i oensltv of Air Force and Anrv ?vl?*lor 
flights  In the division area. 

(4) Based on f(3)  above,  it is concluded that there  I« no 
significant threat to friendly forces from enemy rotary-wing, single 
alrcraft f I ights. 

(5) Based on (?)  and (4)  cbove,  it Is concluded that a rule of 
engagement which states that air defense artillery firing units whl 
not engage rctary-winq, single aircraft flights, except In seit defense, 
will eliminate the need to alert or Inform ADA  firing units of these 
flights. 

3-3.    Recommendations.    Two different systems are recommended for 
evaluation during Phase  II, CPX,    These systems will be  labelleo 
System A and System B. 

a.    System A. 

(I)    Based on the need to have timely  Information on all   ''-        ;e 
aircraft transiting the dlv!-'on area,  It Is recommended that a two-way, 
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Para 3-3, Recommendations <cont) 

long-ran~. secure radio net be e~tabll shed from the Air Force CRP to 
each Army division served by the CRP . This ne+ will be cal led the 
Air Force ~utlng I and wi II !~e l ude equipment an personnel to 
permit all maneuver briQades to ooerate In their resrective dlvlslon-C~~ 
radio nets. The brioad8s wl II use th!s ~et to In form the PP ot ml nl lftur. 
risk routes In the briqade area. Divis •on wi It monitor the trans~~ ~~ ~ ~n ~ 
between the brigades and the CP.P ~l"d wi 11 notify th CRP of ~he mlnlmu . 
risk ~utes over the division rear area. These minimum risk routes 
wi II be furnished when the CRP · l"d lcates that an Air Force fllaht ~ ~ : 1 
be transiting the divisi on area. 

(2) In order to facilitate the timely control of a i rsp ace and 
dissemination of air defense alert 'ntormation. It Is recommended that 
a five-man auomentatlon be establi shed at brl~dde headQuarters to 
function as a 9ACE. This auomen-t~t 1 '>II ~t i I I be organ i zed as s own 1 n 
ffoure 1-4. 

(3) It is further recommended that a two-way radio net be 
established from the briqade BACE to the DACE. This net wl II be called 
the division airspace net and wl I b~ used tor coordinatlnq alrsoace 
activities within the div ision. 

(4) In order to reduce the orooab i I ity that friendly al rcraft wi I I 
be mistakenly identified as hostile <para 3-2q<l», it i's reconmen ad 
that four one-way, lonq-range, secure radio air defense alert nets 4 
established. Each of the dlv•sion's three brigades would estaollsh a 
net between the BACE and alI ADA firing units within its brigaae 
boundarIes, and the fourth net wou I d be es.tab I i shed from t rle :JACE to 
all ADA firing units within the division rear area. The SAC~ and DACE 
would use these nets to alert air defense units of friendly alrcr~ft 
f II Qhts within their respective ... er:eas. · 

·-'"' ... 
(5) It Is recommended that the fire support warnin~ ~et be used 

to provide Of, .,~ral support artillery units with a t imely conwnu icet.·ons 
channel fer Informing the BACE and DACE of their fire missions. 

(6) Since there was no significant threar from enemy rotary-wing, 
single aircraft flights (para 3-2g(4)), it Is rec~ended th8 ~ a ru !e 
of engagement be lm~lemented which states that air defense firing units 
wi II not engage rotary-wing, single aircraft fli ~hts. 

(7) It is further recommend~d that TT 44-10-1 be revlseJ to 
Incorporate all of the ~ove recomme a~ions. 
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b. Sys't .. 8. Jus'tlflce'tion for the recommendations In Sys~ 8 
is the •- • I n Sys tefft A end Is based on 1'he Salft8 cone I us Ions • Ll s ted 
be I ow are "-e recollllendat ions for Sys tetll B. 

(I) Establish a two-way, long-ranoe, secure radio net fr~ the 
Air Force CRP to each Arwrv division sened by the C~. This net will 
be called the Air Force routinq net and wl II Include equlo-.nt to 
perwtlt all ..,..uver brlqades to operate In their resf)ectlve division
~ radio •t. The brigades wi II only MOnitor this net. When the CW' 
notifies 'the division that an Air Force fiiCJht wi II transit the dlvlslaft 
area, the brlgedes wl II transmit a minimu~ risk route for the brlqe'
areas to division headquarters. Division headquarters wi I I consolldlte 
the brigade miniMUm r isk routes with the mlnl~m risk route over the 
division rear area. Division headquarters wi I I then tra smit to the 
CRP one mini~ rls~ route f r tran itino the dl islon area. 

<2> Conduct bri qade airs ace contro l funct i s with oersonne I 
already assigned to the bri~de headQuarters. Do not creat• an 
au<1111ented BACE. 

<3> Establish a two-w~v rad i net from the brlaade headquarters 
to the ::>".._E. This net -. t i l be called the division airspace net. l"'t 
wi II be used for coordl nati ~o al rspace act i vi ti es wi thin the division. 

(4) Establish a one-wav, lono-ranoe, secure r8d io , division and 
brigade air defense alert net. This net wi I I be used by brlaade 
headQuarters t~ a lert air ~fense un i ts of fr iend ly aircraft fllahts 
which wi II be crossinfl the briaade area. Di vision headquarters wi II 
use the s.,.. net to alert a i r defense units In the division rear area 
o• friendly aircraft fl igh ts Which wi I I cnoss t~ at area. 

<5> Revise the use of the fire suooort warn i c net. Use this 
net for oenera I suorort art i I I erv t o not i fy the BAC or DA ... E of genera I 
suoo: rt fire missions. 

<6> Establish a rule of e ~oement tnat air defense weapons wl I I 
not enaaqe sln~le aircraft , ro ary-w i na fli~hts except i n self defense. 

(7) Revise Trainino ext 4•- t - 1 to incorporate alI of the above 
recC~M~endatlons. \bd i fy the man ua l • o eliminate "ttle forNtion of e BACE. 
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CHAPTER 4 

OCTAILED CONCEPT AND CONDUCT OF CPX EXPERIMENT 

Section I. GENERAL 

4-1. Gtnral. This chapter contains a detailed discussion oi  the concept 
an.1 conduct of the experiment. The organizations used .s the test vehicle 
and those that supported the experiment are portrayed Mrein. This 
chapter presents the discussion of the training conducted and the results 
of that training. Data collection, reduction, analysis, and evaluation 
are also addressed In this chapter. 

Section II. CPX EXPERIMEN' DESIGN 

4-2. General. The CPX experiment was designed to measure the effective- 
ness of the airspace control svstens which were developed durim The wir 
game. The CPX experiment was conducted to provide information for 
subsequent analysis. The analysis resulted in a proposed airspace 
control system. 

a. Experimental CPX. 

(1) According to the test design, the effectiveness of each proposed 
airspace control sys'em was measured during a series of tactical situations. 
The system developer during the workshop was used as the initial input to 
the first tactical situation and was subjected to CPX play. At the 
conclusion of two tactical situations, the data collected were analyzed 
and the system was evaluated. Thv. second recommended system was subjected 
to evaluation during the next five tactical situations. Data were 
collected and analyzed, and the system was evaluated based on the CPX play. 
Analysis of the two airspace control systems (systems A and B) resulted in 
a revised system (system C) that was evaluated during the final tactical 
CPX situation. 

(2) The basic measures of effectiveness used during the CPX were 
delays and Interferences.  If delays in combat support were avoided and 
the prevention of airspace user incidents were accomplished in an efficient 
manner, then the system was effective. This is outlined in the logic 
diagram in figure 4-1. 

(3) A modified division-level CPX was conducted in a mid-intensity 
European-type environment. The tactical situat'on was superimposed on 
the area north of Fort Hood. The forces included two mechanized infantry 
brigade headguarter-, (with or without airspace control augmentation 



Proceed to 
n«xt 
tac sit 

Yes 

Aystwn ls^ 

Ptrun MM 
t»c tit 

NBdlfy air 
spec« 

con syston 

I 
Anal nn 

for 
Inaffoct 

I 
Syst« Is 

inaffoctlv« 

No 

\ Tactical / 
^Ituatlon^. 

Flgura 4-1. Alrspaca Control Systam Loqlc Diagram 

4-2 



depending on the system being measured) and a merhanized division TOC 
with an airspace control elem^n* «nd saloctpH sta** «'^ments.    Maneuver 
battalions, corps headquarters, and selected divisional combat support 
elements were represented by controller personnel 

b.    Tho seven scenario tactical  situations vhl'^ wore ured as a 
vehicle to measure the systems were 

(1) Delay. 

(2) Defense. 

(3) Counterattack. 

(4) Attack. 

(5) Exploitation. 

(6) Airmobile. 

(7) Night attack. 

Section III. CPX EXPERIMENT EXECUTION 

4-3. CPX Execution. 

a. General. A CPX was conducted to measure the effect!veneo' :' 
ttie airspace control systems which were developed during phase I ^workin. 
The CPX was conducted as designed except that the niqht attack was not 
evaluated since the war game results showed a decrease in a'-tlvi+', a^i 
there was a need for selected scenarios to be rerun against some systems. 

b. CPX. 

(I) The CPX was conduded over a period of 3 weeks. The sys'wns 
measured against the various tactfcal situations are shown in figure 4-2, 
and a detailed description of each system is found in annex E. 
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Para 4-3,  CPX Exöcution (cont) 

CPX run number Tactical situations Systwi8 

1 Delay A 
Defense A-l 
Counterattack B 
Defense B-l 
Atta-k B-2 
Exploitation B-3 
Airmobile B-4 

8 Attack C 

aSv$t«ms are defined In para 4-3a(1). 

F;Tjro  •I-?.   Sv'.tew.   "Oa'>iJrftJ   i'■   TfiCti'rtl   SiTuütinnS 

(2) A modified dlvlslon-level JPX was conducted In a mld-lntenslty 
European-type environment.    The tactical  situations «ere superimposed 
on the area north of Fort Hood.    The command post workshop area was used 
In the CPX.   The test area layout is shown In flqure 4-3.    Radio nets were 
simulated by connecting M/CRC-19's by wire rather than by RF transmission. 
Wire nets were simulated by wiring TA-3!2,s directly between users.    This 
ellmlnnted the use of switchboards. 

(3) The organization of the player personnel for each rur   is  'curd 
In peragraph 4-4. 

(4) The various tactical situations portrayed differing densities 
of airspace usage.   The density of tactical missions Is shown In 
figure 4-4. 

(5) There were three MOE's for the systems: 

(a) The number of delays  In the receipt of combat support provided 
to the maneuver commander. 

(b) The number of  incidents of  Interference among airspace users. 

(c) The number of personnel and amount of equipment which were 
dedicated to the operation of the airspace control system. 

(6) Each system was subjected to a scenario play of from 4 to 6 hours. 
The assumptions are shown for each scenario In figure 4-5. 
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p«ra 4-3. CPX Execution (cont) 
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Par3 4-3, CPX Execution <cont) 

NUMber of missions by phase 
Air 

space 
users Counter- Exolol- Air-

Diti"V OctAnse ,. ... t Jilt" It Oefen .. ~ Att'\Ck tat ion mob: le t't ac 

FAM 290 288 700 !.70 d5 ,- :'5 ' 438 40: 
AVN 68 60 ~5 91 6n 51 124 61 
AF 48 69 61 58 53 5! 44 ' AD\ 81 136 132 127 6 18(' 34 7" 

- -
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Para 4-5, CPX Execution (cont) 

(7)    A detailed analysis period was conducted at the conclusion of 
the CPX.    Team personnel  from the United States Army Aviation School  and 
Agency,  The United States Army  Infantry School  and Agency, The United 
States Army Armor School and Agency, The United States Army Field 
Artillery Center end Agency, and The United States Army Air Defense School 
and Agency were used.    Representatives  from the United States Air Force 
assisted  in the analysis of the effects of Air Force tactics upon the 
airspace control  svstem. 

4-4.    Organization.    During the CPX, the evaluated hoadquarters were 
considered to be organized under the current H-serios TOF.    Llemonts 
of  these headquarters that wore not  involved  in airspace control 
(31  and SI  sections,  company headquarters,  security sections,  etc.) wero 
not manned or simulated during the PPX.    There were other staff elements 
that made a very minimal  contribution to the airspjco control  effort; 
therefore, staff  sections were consolidated for the purnose of economy. 
Their  input to the airspace control  effort was not doqradec1.    An 
example of  this consolidation was the G4 and the division surgeon. 
Each staff section was manned to a level  that  allowod the section to 
play the CPX  in such a manner that the demands on the staff member's 
time were realistic.    No effort was planned, or made, to allow for a 
24-hour operation or the processing of all  staff  actions.    In some cases 
a player actually played two or more roles.    Complete displays, maps,  and 
status boards were not maintained by all  staff  sections.    For example, 
the fire support officers did not post the ammunition status.    Journal 
clerks were not played nor were consolidated staff journals maintained. 
Figure 4-6 depicts the player and controller oroanization for the CPX, 
The  internal  airspace control organization was varied wi+h each system 
and  is shown   in  figures 4-7 and 4-8. 

4-5.    Variables. 

a.    General.    The variaDles   in the experimental   Tx  tell   into two 
categoriej, airspace control  systems and tac*ical  situations.    The two 
categories were varied for each  iteration    run)  of the CPX,    The purpose 
of varying these two factors was to meavj''e the effectiveness of each 
variation of the systems ano the effects of various tactical  situations 
of the evaluated systems.    Each  run of   the CPX had similarities with the 
others,  but the runs varied sufficiently so that no one run was directly 
comoarable to any other run. 

(I)    Systems.    There were three basic airspace control  systems used 
in the CPX,    They were designated A, B, and C.    Systems A and 3 were the 
results of  the analysis of the findinr, at  the end of the airspace work- 
shop.    The CPX started with these t«*o systems and they were subsequently 
modified to optimize their effectiveness.     A detailed discussion of  the 
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supporting analysis Is covered '"chapter j. Tne ~u~~ ~ I n~ v~~ ~atlo~~ 
.. ,.. desIgnated by a letter and a ., ,,mtJor : I . e . , B-1 , H-4. e'tc. l .e 
personnel requlr81ftent~ for eac s ~ Te1r and ru a rt~ a•:.cussed 1 1'1 

paragraph 4-4. The C<lllftunlcatlon requlrAmen't~ Md :1e .. s an• shown In 
flgu~ 4-9. Procedurally, the A svstem was a fu, 1 tn rormation system 
In -.lch all decisions w<:re based on current reov r teu ln•.·nnatton. 
Maneuverable air ¥ehicles. such as alrr;r.tttt, we-e f 1 .::: ,., :;ore·~ ~ . reuo:--td J 
hazards. The o'era1'ors atte~· ted to fTll n 'mi ze r • sKs. nul To t.J I I y 
eliMinate theM. All Air Force fliqnt5 , ~~command ~nd ~ontr n l !I 1 • ~ 

and •dlcal evacuation fliqhts wer.: r~cu. tt:tl ar.rc t ~ svstem. '15 ! .. ! 

was based on the concept that an ex?erienceo oneratlons off 1c ~ c0 •.· ' 
predict the levol and point-; ,...t hAdvy a ravi'ty; 'ther~n re, le~;- re"'o r t • . , 
was required in this syste111. S·fstem C hac somo re"''rur~ . or #\ anfl llu~ 
new concepts thal were devel ooc> rl as tn~ CrX pn .. cjr· tsSE . • 

(2) The tactical s i ruation and friendly ra t•:- were devetopr., ~ 
by the scenarios that wc r.-. •Jsed. Th~ t ype ot gr-'>tJnd c, ·'t. ~.-~ >r~<"<

characterls1'ic of that el( r er:- ted in a m • c- i ntet~sity Eur0oean--r-.,oc 
conflict. The ~ -e~d~ i o~ wcrP baseo on '"~ormation, ~c:Tivities, and 
force Mixes four.a in Tne TR I\:.u s1·uaies al"d tne results of the w-3r 
geme. Paragraph 4- j -onta i ns l n 'o~3tin~ on th~ soec i •ic level ~ of 
ac1'ivlty and the sc: arios th ... S:J C. i r•ed a SD"C: t P lt_ r u:'l. 

b. Variations t-·1 r~·· h. r· ~ i ano 3 s ta n eo w1'th a o<J ~ IC ~ysTo:•• 

which was subsequent !'( mod ified ;., runs ~ . 4, 5, 6, and Run 8. 
syst811t C, was der . ved fron incor r:·) r · -r.nq featuros ot the sys~e"'c use :: 
in orevious run ~ . The orocedur~s. ~ct•c~. and rcch ~• o ue~ used ' · 
aac" run are discussed ' • a: .n,Jx E. 

a. General. -.s in t I · ·.b t s l!n et~., IIJ t" aor-.:,. 1re •n i r- is l) f 
oriMary iMportance t c • · _ .r r.:; s or f.::: lun~ oi Tnt; t!n e,.,v,.,r . . ~review 
ot existing US Army doctr ine ~ a• rsoace-rela1'ed procadur~s disclosed 
n~rous referenc6S in vari r u~ ieto manual~. buT n~here was th~re ·~ 
all-inclusive ~c~nt wn ich pr v :~· d Jir~o~ce coordl~ation doctr 1ne 
and te.;hnlques for the COfi'WMnder. : h e:~ ran manual, Tralninq Text 
CC-10-1, att~ted tc delineate al 1 airspace procedure:;. For -tt ' s reason. 
this tralnlnq text was selected a'-> tl"e oroce d~n'l• ma,ual for v • ! i n t ~H.' 

exoeritMn1'. As a result of the ar,al.,s i s process con ducted attPr the .,ar 
gaMe, MOdifications were ~ade to 't~e 0ri~inal trainino text. Addi1'ionally, 
In the revised versions ot the trainin , tel(t w1ict• refle<.ted sy:»tell!. 
A and 8, a COIUIM titled ' !)escriotions·· was added. Tt'las aoded CC' Iumn 
contaiMd detailed information requi eruen i~ ctnd spelled out COI"'fftu r··c,. 
tlons •ans to be util•zeo. The use of ~~"~is docUf'!_n t c: nc. l ed pt ·· rs 
and controllers to refer to one documeni , ~ r a 1 J •rs~ ~ce ~ontro 1 

procedures. 
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Para 4-6,  Tr»      Inq   (con*) 

t).    Praaxtwlwdrt  tralnHo.     Al1  O'Svars.   cc tro   i»—:,   :">(> 
•valuators war« racuirao  ,'- att«^    riniinq uli.'.i   «a*,    jnü'ysad of 
lactura«, confarancas,  pra<"^'cal axo^r u^s, avaiuatl^n«,  and crltlouas. 
Tha basic tralflnq «--^üul»- racuirao that  Tt)a pia^ars,  control lars, and 
avaluators attund 4   a-'tu'^ in the ovr-aii pt-rpc.« *nd otj^ctlva c* "Ma 
'-■PX.     This was  follOKaö  by  a confar«nca on   tha D^.sir   r^f^r-n maifr  j| . 
Tha playars than want to tha'r  statt bacoas ano war« i.>r.ianl7«fl to 
play tha '.vstwin balno avaiuatati.    U^ca oroani/ad, thav  'crthar itudla; 
axparlnantad wit*,,  and eva'ja^ad t^t Dr(..«.duras.    concurrently, +ha' 
devalooad disc lavs, ♦or»««;    -nd  irternai tach'ttrjes »Men wouiu atiTw 
the« to plav the orocaoi-rfc;        hr« 1 Mini no was rapeat«»d tcr a»f nea 
system (I.e.,  ^vsta« * <nd H ard tor 11 nor iiüdmi,a* tons as  (Ja«.c.  u^. 
Delo»). 

c. intaH* tralrlm,    Bac^jsa nt t^«   •at.'-t o»  the expr'-ima'"* 
aach day of tha rpy «as ^^i^^r♦•♦'■i '«d '.    an    ■   ♦  ^        ,j. i.n-,  irj 
orientation D^rlnr1  «url'   ?«;  -^a*   iesc'iiad  <^ b,  a^r•va,   to  ♦a«;ilari;a 
the partlcloants m'^ chanoas  m o»vjen' zat I on«; an: procadunes i^ifr war» 
developed by tha evsiuator mo anaiys*.    Th«  i^natn »nd scoo*    • th« 
trelnlnq period was dependent uo the e«tant ot  the chanoes. 

d. TralnlnT eva'uatlon.     »♦  tne conc'jslon i>«   t e  ;iiot  t»- • ,  '   4,ar 
personnel were asked V evaluate rna trainlnc conducted.     Listed Da -w 
are tha results ot ♦he'"' evaluation 

(I)    Sevanty-on« parc«>n» o*   **e rasponcjents    il  of  4f.)  *»n ♦ha» 
the training which was cond^eo   '"c-aased their knowindr'«» of  tie Su.act 

(?)    rievantv-ei i^*  n^rcent of   the resrondar^i  ( .*-  OT  *»•»   indifd,»>'- 

that tha practical  ♦rair^no during the pilot test  Increased tr>eir 
Knovledoe. 

(3) Seventy-four percent of  the respondents (34 of  4e)   Indicated 
that tha instructional material  was an aid to their  leernino. 

(4) Sevanty-slx percent of  *fe rtsDOnoents »35 of  46)   indicated »hat 
»he facilities »ere conducive to tne conduct of effective tralnlnd. 

(5) Sixty-, ,ie oercent of tha respondents  '?ö of 46) were sctlsflad 
with the lectures conferences. 

(6) Fifty percent of  the respondents (23 of 46/   indicatac tnat the 
practical work periods ware of sufficient length. 

(7) Thirty percent of  the respondent1-,  (18 of  46)   InciCitud w «1 ^ rr 

practical exercise time «as needed. 
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Pars 4-6, Tralnlno (coot) 

(8)   Flfty-nln« parcant of ttta raspondant« (27 of 46) fait ft at 
tfiay wara abla to parform thalr funrtlons M a ratult of tralnlnq. 

a.   Examination r%iults.    At tha conclusion of tha pilot ta«t, 
division and brlqada piayan «ara adntnlstarad an axamlnatton on 
TT 44-10-1.   Only 41 parcant (19 of 46) «ara abla to past this 
examination.    Glnce this   lave!  of  proficiency Mas far below that 
desired,  retralnlnn *»as conducted foliotrlna the  Initial  progra"1 (3!scussad 
in b, above, and prior to the start of  run  I.    Results of  the ratralnino 
brought the proflcloncy of  the players ♦r dn  ^rceotable   level   to I^enin 
the experiment. 

♦.    Qualificatior    f  pnrsonnel.    ^u'ino  the  in-proc.    ,inq  phase, 
the players anJ c''-"'i''''ers cor>pleteö a luest lonnai re «rJc^  reflected 
their irllltarv        ■<■      i   »nd Mold experience,     '^e  aata were analyztd 
»Ith the ofcjecT        i/    'Teesurin* trie "ill'tary  .»caae^ic t.acKTround of ihe 
rirticipant^   i' •'   .sreer developnent an^; speciality  courses   snd  i' 
♦ ieM experience   i^  al rspace-relatoc functional   ireas.       "e  fort MOOC 

adjutant genera:  sect I or   indicated that the percentjoes   listed veiot 
a*"'» M'jher than the "»tan percertaqe for ForT "ood unit'j 

\l)    *ll  of  the officers ^ad   attained tie  re^uiro-;   level  of  military 
scioolina  'or their  Trade. 

'■2'.    fi'jnty-'ive rerceo* c*   the   lieutenant cclonMs  dnc   37  percent of 
th« »majors were "aff  col!e;e rr eaulvalent Tradjate:.. 

(3)    Seventy-three oercert of   the capiain-; «ere aflv^nceC  .ourse 
^a^-ates. 

4)    Twenty-sevan  percent o*   the senior  noncor"! ssionel  rfficers "ac 
a**endec tne senior \D0 course. 

(5)    TMrtv-nlne percent of   tue il'i  arj  ■_■ 's  «ere   TraCuates  of an 
'•CO  acadarry. 

(()    All o*  the erlistea nen.  [4 and telow, had completed advanced 
i ndi vi dual training. 

3.    Experience  level   of   participant.    Util'zing  the questionnaire 
described  in e,  above,  the experience  level  of  the player personnel   in 
a i rspace-related areas wys obtained and is   listed  in figure 4-I0.    There 
were 68 participants:    One colonel, seven  lieutenant colonel.   19 majors, 
26 captains, and 15  lieutenants. 
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Para 4-6, Training (cont) 

r id d o* expariance OOL LTC HAJ CPT LT 

G2 and S2 
05 and S3 
Air operations 
Fire support coordination 
Air traffic control 

1 
1 

2 
6 
3 
1 

7 
13 
9 
3 
1 

10 
9 
6 
7 
3 

3 

Mqure 4-10.  Exp» rience of Personnel 

4-\     ;)ata Collection and Reduction. 

a. Three different modes o*  data coMectlon wore us^J durioo t^e 
CP« e«c«riment.    This allowed maximum flexibility and a* tn« same 
*!"« assured that essential  data were collected on a scheduled basis. 

( I )    The  f i rst mode of  data col lect ion was an hourly col lect ion of 
ai ;   preprinted data forms which the players and player controllers 
nad completed.    These forms were  immediately reviewed by the data 
col lee*ion team, and errors were corrected. 

(?)    The second mode of data collection was the unscheduled 
..übnw ssion of   report:, by evaluators during the conduO  of  the CPX 
experiment.     This mode of data collection permitted problems to be 
identified  immediately and allowed the current CP* experiment airspace 
control   system to be modified during that  particular  run. 

f3)    The third mode of data collection was a debriefing of all 
evaluators.     The debriefing was conducted at the termination of  each 
T' experiment run. 

b. Data reduction started  immediately after the data collection 
tea"* fini'j^ed screening the forms collected.    Potential   incidents of 
interference  were  Identified mar.,   ily  and through the  use of  a computer 
Simulation.     All  uses of  airspace were recorded by the user on one of 
a seres of  preprinted computer data  forms.    Those preprinted computer 
data forms were separa4 om the other data forms and punched on  18^ 
cards.    When all airspace user data  for one run had been transferred to 
data cards,  the cards ware read Into the computer for further editing. 

(I)    The computer simulation used during the CPX experiment was 
virtually identical to the simulation employed in the workshop.    Aircraft 
were flown  In l-mlnute increments through simplified volumes of airspace. 
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Para 4-7, Data Collection and fiaduction (cont) 

Tha FAM projactllas «era flown  In a parabolic trdjectory which has  Its 
vertex  located midway between the target and firing location.    T>a Mtln 
dlffarance between the computer simulation used during tha workshop antf 
tha one used during CPX experiment was the method used to compota AM 
Incidents of   Interference. 

(2) Thr/ ADA misidenti t Icat ion  rate that was uSfcd durino tha CPX 
experiment was the same as that which was used in the worishop; however, 
attrition «£s not played.    The computer simulation th^t «as used in tha 
CPX experiment determined all  ADA engaqemants of  friendly aircraft.     It 
did this by  first checking all   friendly aircraft flight paths against 
the range and altitude capabilities of all  non-i^F-egulpped ADA flrlnfl 
units.     If th« aircraft flight path «as within the range and altitude 
capability o^   i  firing unit, a random number threshold determined 
whether cr  no)  ^he aircraft wore engaged by the firliq unit.    CngagffMAts 
were printed out by t>>e computer as ADA potential  incidents of  intarfarance. 
The random number threshold was bised on tne misidentitication rate.    Tha 
computer simulation which deterined ADA engagements of  friendly aircraft 
was repeated each minute of an aircraft fi'Qht.    if an aircraft was on a 
fixed area for more than  I m;nute,  the dotenrlnations doscr bee above 
were made only for the first minute the aircraft was  In the fived box 
(f tha ADA firing u'iit was alerted to the passage of a particular flight, 
no determinations were made. 

(3) Based on the preproqrammrd firim unit locat;ons, woapo" 
characteristics,  and  !BV data an'i   input,  the computer printed OJ* a 
preliminary   list of  all   ADA-AF.  ADA-AVN,   FAM-AF,  FAM-AVN,  jnd AVS-AF 
potential   incident'; of   intc-feronce.    Fach   incident  Identified b    the 
computer was manually examined.     The  remaining  incidents were used as 
inputs  for analysis. 

(a) Army aviation, Air Force,  and field artillerv delays w«»'.» 
determined manually by comDarino the scenario with various preprinted 
comcute»- and  log forms,    relays determined  in this manner w^re used 
as   inputs  for analysis. 

(b) General  statistical  and work analysis data were collected fro« 
a 11  sources. 

4-8.     Data Analysis and Fvaluation. 

(a)    The basic  inputs fcr analysis were: 

(1)    The manually confirmed  list of  potential   incidents of 
interference. 
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(2) The llstinq of delays. 

(3) General statistical and work analysis data. 

(4) Evaluator comments. 

b. Potential  incidents of  interference and delays were used to 
identify problem areas.    The general  statistical and work analysis data 
were used to determine the scope of the problem, and evaluator comments 
»ere used to documant procedural errors, human failures, adequacy of 
communication, and other factors that affected system performance. 
Evaluator comments were also u. J« as an Immediate, but limited, means of 
determininq general system effectiveness. 

c. Once problem areas were identifieo, a detailed evaluation was 
conducted to determine what caused the problem to develop.    System 
failures were categorized into inadequacies of personnel, equipment, 
or procedures. 

d. Changes to the airspace control  system were then developed for 
experimentation  in the next run. 
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CHAPTER 5 

CPX EXPERIMENT EVALUATION DETAILS 

Section I. GENERAL 

5-1. General 

a. This chapter contains the detailed procedures, to Include nodlfl- 
catlons to the concepts discussed In chapter 4, used to process CPX 
experiment data.    Data are traced step-by-step from their basic reduced 
form to the final recommendations.    One major chanqe to the step-by-iitep 
evaluation process was the summoning of a general officer airspace 
control conference.    The motive for calling this conference,  Its purpose, 
and the results are Also discussed here. 

b. The fol loflnq term used  In this  chapter is defined  in  annex H: 
crossover. 

5-2.    Methodology. 

a. Computer data on potential   incidents of  Interference were 
generally not available for analysis and evaluation before system 
modifications had to be made for the next experiment run.    As computer 
data became available, they were analyzed and evaluated, and,  if 
appropriate, system changes were  incorporated Into subsequent experiment 
runs. 

b. Information on  lelavs was generally available for analysis and 
evaluation before the next experiment run.    Other information was 
processed only when it was deemed appropriate by analysts or evaluator 
Dersonnel . 

c. All  evaluators were osse^bled after each experiment run to 
review the input and functlonlnQ of the component agency and communi- 
cations net which were a part of that paitlcular airspace control  system. 
All available Incident and delav  data on present and past runs were 
Dresented.    A tentative genera'  evaluation of each system was made during 
this debrleflno and, based uoor this evaluation, changes were made to 
the system prior to the next CPX experiment run. 

d. If th'-p were najcr svstem changes, retraining was conducted, 
and in some cases short ollot experiments were scheduled. 
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e. The «valuation process on all   runs continued throughout the 
experiment and for several weeks thereafter.     In some cases, such as the 
ADA crossovers, the significance of the problem did not become evident 
until  after all experiment runs were completed. 

f. During all  runs, «mphasls was placed on the operation of the 
candidate system components within varying structures.    This Mas done 
to determine what  Impact each component had on the overall  system 
performance.    The nature of  the experiment precluded objective testing 
of  a complete system, and no attempt was made to compare run results. 

o.    After all CPX experiment runs were evaluated,  it was determined 
that   It would be desirable to examine the question o' how many potential 
incidents of   interference would result  from pi ay I no selected scenarios 
without the use of any type of airspace contro'  iystem.    This was done 
by using the FAM data of the selected run In the same mannw as played 
in the experiment and by flyinq all ah craft  In straight  hne paths 
directly  from their orlqins to their destinations.      ADA  incidents 
were generated In the same manner JS  in the experiment except that 
there were no alerts given to ADA  firing units.    The results of  these 
controlled  runs which used the attack and defense scenarios are shown 
is  runs 9 and   10  (fin F-12). 

5-3.    Measures of Effectiveness. 

a. The measures of effectiveness which were used to evaluate each 
system and run of the CPX experiment were the number of potential 
iicidents of  interference which occurred, the number of delays which 
occurred,  and the number of personnel  and amount of equipment whlci 
«ere dedicated to the operation of tha ' particular airspace control 
system. 

b. The type of potential   incident of  interference which resulted 
'con a particular run  identified a system's problem area.    The  relative 
rijmbor of potential   Incidents of  interference of a particular type 
identified the magnitude of the problem.    Because of the nature o^  the 

• xperi went. the  large number of variables, the difference in system 
:oadino, and the use of a continuously changing airspace control  system, 
the number of potential  Incidents of   interference from run-to-run are 
not lirectly comparable. 

c. The type of  delay which resulted from a particular ajn  identified 
oystem proMem areas, and the relative number of delays  identified 
•he magnitude of the problem.    Aoaln,  as with potential   incidents of 
■nterference, delays from run-to-run are not directly comparable. 

d. The direct cost of all communications egulpment needed to operate 
*   each system and the number of additional  perscinnal needed to per* ,ir 
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fllr$pace control  function«! <io not represunt the «ntlre systgm burden. 
The entire system burden Includes not only direct costs but alto directly 
related costs such as the cost of power supplies, means of traniport, 
and the myriad of related loolstlcal  support cost. 

e.    Overall system effectiveness, as used  In the CPX experiment, 
«as a trade-off between tho benefits and burdens.   The benefits are 
measured by n reduction of potontlal   Incidents of  Interference and delays. 
The burden  Is measureo by dollars, men,  radio frequencies, etc. 

5-4.    Analysis. 

a.    tach ADA pntentlsl   incident of   interference resulted from a 
system failure,    wnen any of the systems were used in the experiment, 
it was necessary that ADA firino units be alerted to the passage of any 
aircraft  flight that was considered to be ADA vulnerable.    Once an 
ADA flrinq unit was alerted to ?» particular friendly flight, there was 
no probability that the ADA  ♦irino unit would  Identify that flight as 
hosti le. 

(1) r'nce a specific system failure was  Identified, analysts sorted 
throuTh all   loos and work data to detem-lne where the flow of   Information 
became restrictive. 

(2) The ccmnents o' evaluatcrs who wore observim those areas 
which were  Identified as beino restrictive aided in determining that 
the restrictions  resulted frcr the failure o^ personnel, equipment, or 
procedures. 

(3) When alerts for a particular area wore passed late, they were 
pisyed 'is   if  passed or tHe. 

(4) The enoaqement zone o* all  ADA  flrinq units was assumed to be 
circular,  and the radial  distance was assuned to be equal  to the maximum 
firing  range. 

(5) T»iree separate ADA  ilert  "eti were played during all  runs of  the 
;pX experiment.    This was done TCJ roouce the volume of traffic over 
eacn net as  it was deterrinea analytically that use of a single net would 
result  In that net beim ovc-'-'oaded and  ineffective.    The disadvantage 
cf   u^inq three ADA alert ■.,!',   is the enlarqenent of the ADA crossover 
P rob I en. 

p.    Not dl I   fAw potential   incidents of   interference resulted fron a 
system failure.    Some FAM-AVN and FAM-AF  incidents  Involved aircraft 
which were on minimum risk routes.    This type of  incident represents an 
unavoidable risk for that particular airspace contrcl system.    All 
other FA'^  incidents  resulted fron a systen  failure. 

5-3 



Para 5-4, Analysis  (cont) 

(1) FAM Incidents which resulte'l from n systnfn faltur« »»«r« analyzed 
as descrlbeü In ad) and (?), above. 

(2) Battalion-level  personnel  usaoe was not plav«d durlm the CP< 
experiment.    All   FAM Incidents  Involvinn direct support  fir»» units and 
close air support aircraft In strike patterns were assumed to b« resolved 
at battalion  level. 

(3) FAM data on potential   Incident«-, ct   lntorf»»r»»ncfl si^nlv  idpntify 
'he fact that an aircraft  flight and a FA»'1 proiortile occupied the same 
large block of alrsnace durir,i a  l-fninute period.     The probability that 
a projectile actually strikes an <> IT rift   is extromolv rwnot«.    One 
method of comnutinn these probabl 11 tins shows that the probability of a 
projectile striking an Air Force fllrjht   in a close air support box   is 
approximately one   in 500 nil I ion.    Thn orobability th^t a projectile 
strikes an Mr Force flinht traversinn an area at 550 knots,   Is 
anoroximately two  in  10 million, 

c. AF-AVN incidents resulted from -no fa'lurp to play a coordinating 
altitude between the Army and the Air fr.rce.     Joint doctri'ie states that 
a coordinating altitude  Is reguired,  but  It does not state what specific 
alt I tude will  h«» uso'i. 

d. Fach Air Force and Amy delay r(v,i I Md  from a system failure. 
EaC of  these failures was analyzed as desclbed  in a(l) and (2), above. 
Delay data  Identified proMem areas even though a particular system 
failure did not produce a potential   incident of   Interference.    An 
example of this  Is  late AHA aleits.    Late ADA alerts could not produce 
incidents because o*  the assumrtion discussed  in a(3) above. 

e. rield artillery  delays did  not  result  from a  svstem  failure. 
Thf.se delays are tes> thought of ar  a trade-o'f  between the burden and/or 
the  loss of  oroortunity   involved  in  rescheduling or cancelling of 
artillery  fires and t^e added s-ifet/ arovided to aircraft oneratinq   ir 
*he airspace.     The  burden   involvec   in  reset   dulim  or  cancelling artillery 
♦irej  is  relatively easy to estimate:   noweyer,  the acrentable denree 
'if   r;si<  to friendly aircraft cannot be subjected to guantitative analysis 
*r  t^prp 15 no consensus as to what  is an acceptable decree of  risk. 

'.     rhA analysis of  ootential   incidents of   interference  for experimont 
^ .■,'   ' and  10 served as a basei'nb for tie attack jnö defense S'ionarios. 
'•.. n  'jns   identifled the types o*   Incidents which did not present a 
sianiflcant problem regardless of whether or not an airspace control 
svs^em «.as used.    They also confirmed that some types of   incidents 
"■•nrsisVJ while others wore significantly reduced. 
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Para 5-4,  Anfllysis  (rnoi' 

q.    Results of prf'imlnflry anflly^l«; er   ill   airspdc«       ''ro.   .^'►"' 
played during  the O'X exneriment qavp rise  to '^»ven  ♦oolamenTdl   '■■.su»". 
which  impact heavily on «jtadiished (locfrino,   tj( '  ■ ., Ad fache.', nun' 
••ell  as on modifications to current cummand.   control, ano    ermu       s'lo» 
systems. 

(i)    Listed below are tho  ,ev'i' fundameiral   !■■ ,.■. 

(a)     Issuo   I   i .   fht> (■yiminati"n c*   the  AüA  iijti-i'I f ir^'ion f' ' 
was used durinn the  war ^vr    in1 f;<pf-^ ifieit. 

(b)     Issue 2 i'.  the possibto  '-e'JUi'remer.t  f',i   ^n AD'-   tl»" ♦  •-..•i 
advise selected AHA firinq units rf   f        ü'ü^ae '. f   .rinridi/ ,'i   ;  • 

(c)     Issufl  1  ir'   the 
divisional  ADA weapons. 

♦   ,•,  rn,ri: 

(d) Issue 4  's trie p.osMb.'e  rnquireffleni   ''   i-.-'..■<. ..t.  i •-oiu^ 
reschedule artillery   fire1., wMcn are nol use;    n   iminorti^4^    jt:   .■•'     t 
maneuver forces. 

(e) Issue  ?   .j  the possible reouirement   to Biffluh^h     ,  "'•• .^-»ce 
control  element  at triaade  level. 

(f) Issue 6  '.   the p."»',-,jbIe requirarofcnt   ror   j oivi-.    v'      T, •,     • 
net with an Air   lor c aircraft confrol   center er 

(q)     Issue   7   i'i  the  nossiMe re./raent  to estapi'^*   ■).':      -.--.\ 
communlca*Ion rets wi*r:n the c .   ^ion.     i^e ariuitiona!   "■      '^.J'-' 

include the  division air-:,:iace net,   the  fire support  warnlnr    • ', 
ADA alert  net,   ani the t.riiade jir-to-qround net, 

(2) The extended   ".coco an';   impact of   tnose   .«iven  fjr.    cif-nrcl      .    r-- 
led to a qeneraI  otfircr airspace control   woCM an conference.     I he 
conference was held to resolve these  i^^ues. 

(3) The understand i n-y, '■/'ached witri  respect to the   .even tun^amenl, 
issues presented to the airsparo control  conference are  listed   in 
Annex C, Airspace Control  fonfe'-ence Memorandum for Kecora. 

5-5.     Findings. 

a.    General.     The  firot seven find!' ]*■:   are apprcpriate for  ail   •■.qht 
runs of  the CPX.     Other  flrdinqs are qrouped  by  the  run durinq «Nifh 
they were produced. 



Para 5-5,  findinn'; (con*) 

<l)    Successful   transmission of air flefefs»-   «i^rt'   (.>•>'• ■•r'M in 
flights ranqed from a  low of  4\ percent to a hiqh < t  'M r o--      r, 
for Army fliohts rnnoed  frnm ^  low or  rnro to .• ^ab nf  • >' ••>rrf.-t 

Fiqure F-14,  CPV. Air IJefense  Alert,  Iransmittod o"    rlenri/      r  -'•' 
olves details concernino oar^ run. 

(2) One AF-AVN notpntifl1 inriilp^t (-»f inter ♦p'tin'-r i.- fin '■ . nv 
an Army fixed-wlno ^irrr^ft (Oy-n ^ir occurred ^ ' r,'Vi '••• ' i1 

other ^F-AVN incidents involved Armv rotary-wino ^irrr,«4 u^ ■ ru' 
it or below an altitude of ^0 feet, finure 5- ' ■ iv»' r,; • >♦ ^ jr 
of AF-AVN  incidents. 

(3) Brigades  did  not   laterally    ooMl'■■<tf  r.iosn   •, w   r   ■ ; 
Some of the close air supnort mi',<, o-   ex*»!,idP'i o/t r -m ad1«'»"' 
or diyision   lateral   touncii»'/. 

(4) Air  defence  crossover occjrr^"  liri^n   ill   •,, .     i     ♦••■ 
riqure  I"-!?,   CPX  Potential    Incident'   of   l n Vrtf-rcv p, ,i •      ;. 

nutflbers of  crossover  for eac^i  run. 

(5)     No  DOten+i^l    in. M}»"1-'   O* ■". KW r»";   t 

(6)    Enemv ^ir  forrp   in/)   M)>  >r ' tlv' tipt-,   «KTP  no1  r' 
assignment of ^Pc's. 

i IPI 

(7)    Players *•• ••  ,;■'•••-ju 51»'I v   trained  •^r  vih 
airsoace control  procedures  used ^wrina eac".  run 

b.    ^un  I. 

(I)    There were oot^ntial   inciionts o*   interfprence   inv,,iv 
(:AM,   and  ADA.     T-P numt)."-  o*   pac*'  tvrie   inridont   i <■_   t^n^i     o  * ■- 

'»' 

(2) Rguests   for  rp;    ifryr"  risi«   routp'   i;r   Air   FA-:O  A   r       ••   w 
sent from tne CPp to  ti.p  r.Arf  and RACF  an avera^e o<   I'...   mi-  n- , 
the time the aircraft  reacipd the aivision rpar tjoundarv. 

(3) Aooroved minimum risk routes 'or Air For^ö a'rcraft wne ^ei 
from the RACE to the  CRP an average of 6.7 minLtes  prior   *■:> tne 
the aircraft reached  the  division rear tjounoarv. 

(4) Thirty-five  Air   ^orce  fliints  p/^pripnced  dc*lav>   ir  t'-"    e 
Of  MRR's. 

(5) Twenty of  the  55 Air Force flights which  experie't'jci ciM^.s 
requested the minimum  risk  routes  less  Than  2 minutes pno'   'o  ttie  ;, 
the aircraft reached  the division rear boundary. 

b-t 



t'nra 'J-'J,   Fi'-.dinqs  (cont) 

(b)     Iwo  hundred and  nlnely  f AM mKsiorv,  *er«  fired dur i nq  this  run. 

BACE was required to post and urdJte  Intorma^ion concernir) ,)ii  o<   tf\f)',e 

missions.    This   Involved an avenoe of   W  FAM missions  per hour  dt  cic h 

HACE.     The BACE  was  unable  to maintain curron*   Information on all   nf 

these missions. 

( 7)     F i ve of   thi)   A' -r AM  i ni i 'lont',   i ovo I v<'(]  ^r 11 > I prv t M i n"  ♦ ■ - ,• 

non-trooo-sunnort   mi'.', i'.n1,. 

(Ml      Ihroo ijf    thft  AF-t AM   inci^Hnt',  oc.jrrf»!;   w'', 

■ urcraft   wore   in  a  close   tir    , ippcrt  fo« 

Air   *  , r   i 

("* /      li»o  of   ^^1°   * ' r   ' r r   " H iqh tr,   i nvo I v>»i   in   AF -' AM   ' "      '.<" ' 

'Ollowinq   .ir'r"'nveO   mi'Mmur   ■ >    ri'njtOr, .      'tori'   ■ •    fiv   Armv   ♦      I'I* 

' nvo I VHf)   in   « V*<- ' A^4   i nr i *>•   • «rr (•   'o I low i 'iii    ir     ri; rovf ;  m. "inyT 

route. 

I  ) )      r, >■' :  I AT»'.    »i • r »■       r. ■ ) Ti i ,r r '.    r.d ? i H',     ■ , '     , . I' f    i    '    .     ' 

t'tcaus«   'if   ':onfucio''i between  Armv  rin^  ^^   rnrce    ortmuiifflt« r 

nn'j'.ion   (1»M I t   w i ♦I   fpfni'ioi  " ' "    is   "in'nu't;"    ir '       M   *• •■   „ 

1 I )       ' ►!«>    I (-«vf I    f>*    tr )   n   ■  '      '    •* >■   r I  ) vt"".    '   .'' t r i ••:   • ■ i 

♦   lelav.  flrn   incidents,   I  i*   r l )/••'"•   «er»'  adeToi*«'!-   '    • i "• '   • 

• 'v 11'.,1* i or  o*   t^e   5ir  race   "on*r    I   r rr/(J^I.TC    '"-.it   HI ■ ••   .• •■ : 

(i.)     Thp :',A( r  wr<s  unaMf  u   "a'^ta  n  lime rm^.' 

■ , V     T »■,«  ror,rec.f, nt.it; yp  - 

'■i If»  l eve I   «fl',   ijnaMe  t.,   >(i 

si  re coordina*ior   »^o, t  - 

• or  e a ■ '    '   .^    ■ i  ■ • • 
-m   'J' i ♦•      • ♦'■,   'if "-"ii       ' , 

' . 4 )      Arrr,   d'ir;   A : r   ' i)1- ■ '. r*      «• 

i)        ;►>(»   HAu'     ^ : '1    nr t *rmv   a i r-t',-Trr^iH      nmj- 

i      r   ■•  i-   «er^   0' *en • 

AM    and  AI;*.     ''nu- - 

' / >     "'en.tests   'or  n^ntmurr  '     *   routes   for   Äi'   ' orre  jircra*' 

i'   *ia*o1  'i1'   ioon ai  the  Air  hjrce  ipprover;  the rnis^ion.     ApDrovt- 

».,   i-.jr   -i' -   "-oijtes  w*>re  : «ssed  to  t'-io  aircraft   -"    ^ver.nt:    ♦   '' 
..* ,r,.   t^Kj   jlrcraf1   re-i'-fitj.'l  *>i"   ilvision   r*,^1-   hcunoarv.     'I;"   ■Al ■ 



pflrfl  *>-'>,   rindlnqo   (cnnt) 

an   int«rnal   validation of  aaci mim-r- r,.,k   -MJ'--   J 

5 minutes before th*« aircraft  renc'iu.:  •■«■ d  /  '.1   i   IMM 

call  was made  If the minimum rl sk  rou*- roma.irni VAIM 

no  lonqer valid,  the HACf   gave anotbwr nr i" i-   -  —   r    ,» 
via the CRP.    This vallflatloo prryrt'-luro wi'   usori  for   ♦•  • 
the PPY. 

'   t' .. 

d«r of 

Tun   Ai r   rr)rci>   f '    •)' '      »• ■ 
T'nlnij"!  ris''   rrjutftS.      r i '   ')'   t''<'," 
* ■ "^ov m .      T^ i'.   ♦ mo' - )r    M )•    fio   :, 

Junir.   fe  ^m»'   »lour   c*   ac *   vi'/, 

I'V    wirtfiui  ",'-,.,ionr,   i ^   ^'■''''■,'■• 

(4 )     Tuo  hundred  m ■   ••    • • 

run  .',      ''irriorineI   ir>  ♦►■o ••    ■ 
•9 1CK   "',',':"■        ''•i ' r.    i ' v       , •'       » 

an  i ''*•'' '' 

"?)     ' wenty- »rfo   I ir i     »nl 
oun; or»  ar»I Ii«ry. 

»' i    N  ^etrfdn o*   'he   *■ -; A" 

.< (j' '   ■<! !•'■   In   a   ; I r)SH   ri   i     , j'r 

'«")  ..'   thft   *i f   ' or   .•   ♦ i 

*o   , >«>  -i.;  arir)rQvei1 mli|mJm  ris>'   r 

-»v'^-' fy   I or i dflnt  was   not   ♦', i i r „ : r- 

«:    »MA   ,-i     ;..~t   -r. 

4VS-A,Iä      ro')r 'vf"     l^c.'IO''* 

• o   ■   ■    i     ^ ;■     jr   ,■■ i ..    • 

- -nv 

l'"   ''    11 fj   nf)'*'   ►iflv» yr 



1 u.1   ' -'',   ( Indlnqs  (cont) 

lir   r<ift  on   tMfl  t)r\r\»^n' •,   i ifniMi^i   r mli r   ni'1        ' ■u-   ' ,v' i >.   nr'   ' n    r 

>vor!ortrlflr!  flu r I nn  two  i)lt*<»r('nt   I   hrnj»    .i'.irm'M     w i-n   »».i-rn *  

.'I   mi ',•, ions   f |o«n . 

i).     "un   y 

np   (>♦   tw^   *( ri "-      ' • i'],)f<(i.    « v,   'n,if''ii' 

'• ♦ r    , I .T      i'rr'nni' 

•',■■, i f (' '    ,1    f'/ ,V i'       •  '   '    ' ' r   i ' '   !   .' 

•,.rf..r,. 

,, .   ,' r,    ♦   I 



Para  5-5,   Findings (cont) 

(3'     Four hundred and seventy FAM missions were fired during run 4. 
There was  no attempt to post and update data concerning each mission. 

(4) There were 32   Incidents   involving Air Force aircraft and non-troop- 
support art 11lery, 

(5) Thirty-one of  the AF-FAM  incidents occurred while the Air  Force 
aircraft were   in a close air  support box. 

(6) One Air  Force aircraft was   Involved   in an AF-FAM   incident while 
it was   followinrj  an approved minimum risk  route. 

(7) The  DACE was unable to handle all  of   the communications and 
internal   coordination  involved with  airspace  control. 

f.      F^un   5. 

(!)     There were potential   incidents  of   interference   Involving AF, 
AVN,   FAM,   and  ADA.     Figure 5-1   aives  the number of each type of   incident. 

(2)    Thirteen Air Force and four Army aviation flights experienced 
delays   in  the  receipt of approved minimum risk  routes.    Seven of  the 
Ai'- Fo; es  flights  which were  delayed were  inerdiction missions  that 
fe«re  returning  through the division zone.    The Army received notice of 
n.ese  flights an  average of  2 minutes  prior to arrival of  the aircraft. 

( i)     rour hundred and  fifty-five FAM missions were fired during 
run  5.     There was  no attempt  to post and update data concerning each 
m i b •_■ i (. n, 

(4)     There were 2C   incidents   involving Air   Force aircraft and non- 
•"rnoD-S'iDport  artillery. 

Ci)     Twenty of   the AF-FAM   incidents  occurred while the Air Force 
jircraft were   in  a' close air  support box. 

fr)    One  Air  Force aircraft was   involved   in an AF-FAM  incident while 
*  «-5   ♦'-»Mowing  an approved minimum risk  route. 

The DACE   was  unable  to handle all  of   the communications   involved 
►   f    <.irr,r>are  control. 

i.      0un   6. 

'.'i     i'«re were potential   incidents of   interference  involving 
Air  For(.f..,   A,-my aviation,  FAM,  and ADA.     Figure 5-1  gives the number of 
e?',.i   iwpe of   incident. 
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Para  5-5,   Findinqs   (cont) 

(2) Nine Air Force and   16  Army   aviation   flinhts exporienced   de 
the  recelnt of  aporoved minimum risk   routes. 

(3) Two hundred and  fifty-eioht  TAM missions were  fired  durirr-; 
run 6.     The briqade FSE  plotted scheduled harassment and   interdirti.- 
n res  and  cleared  ^1 I   non-trooo-supnort miss Inns   4 i ro')   into  t'.e   "i . 
zone bv  aenera!   supiort  and neneral   support   reinforclm   irt; llun^   J' 

•3 y s   in 

in 

(4) There were  five   incidents   involvlm   Air  fnr~f>  r)ircr;)ft   .y 
ncn-troop-support   artillery. 

(5) Five of  the AF-FAM   incidents occurred whilp thp  Air  rrrct' 
were   in  a close  air support box. 

(6) None of   the  Air  Forcp  rr  Apry   aircraft  whic*^  no.rp   *r,Mcwir 
approved  rrlninum   risk   rOutP'.",   w-'-t    involved   in   FA*-'   incidents. 

(7) Twentv-one  non-troop-surrr rt   ^Av miss inns  were  delayed   i'"• 
to  improve  minimum   risk   routes   for   Army   -Tnd   ftir   ^^rcp  aircraft.     ■'■• 
was  the first  run   in which  the   concept  of   dolavinc  ^A,•' ^issic"   « r, 

C3)     Twenty-nine  Arf»y  .-»vi "•■," i c^   flights  were   initiated  durinr;   *   . 
.?-hour test period.    All  Army  aircraft  renuired  airspace  :oorriin.;ti^ 
All   of   these  aircraft were  vulnerat.le  to  ADA   incidents.     Tpn   flier" 
incurred delays   in   receipt of   aporoved minimurr   ris^   routes.     'Vinr-yn 
with  these  fliohts  caused a heavy  traffic   load  on  ^hp  briaade  -)ir-' 
nround  radio net. 

h.     fun   7. 

(1) There were  pc+enti?»!   in.-icents  of   interferenrp   invclyi'  . 
AVN,   FAM,   and  ADA.     Firjure  '-I    ; i VPS   *he  number  of   iiac   ty^e   inc! :»'■ 

(2) f'our Air  Force  and nine  Arriv  aviatior   f|i':-+c   rxperierc^o 
in  the   receipt  of   apprcved  rini^um   risk   routes. 

3)     Four hundred ano thirtv-einht FAM missions were  fired   Cvri- 
run  7.     the briqade  rSE   pfc-'^fid scheduled ^.^r^ssmpn*   ^nd   intprdi'* 
fires   and  cleared  all   ncn-t rooo-suDnort  missions   fired   ir*-   *'--1    :', 
zone  by  neneral   surprr*   and   lenpr-j,   ••, ^-.ort   reinforcing   jr*- I \o—. 

M)     There were einht   incidents   mvotvinn   Air Forc^   ^ircraf*   »n- 
non-troop-suDPort  artillery. 

(5)     Five of  the AF-FAM  incidents  occurred while the  Air  ri rre 
aircraft were   in  a close air support  box. 



Para 5-5,  Findings  (cont) 

(6) Three of the Air Force aircraft which were following approved 
MKR's were  Involved  In FAM  Incidents. 

(7) Ten non-troop-support FAM missions were delayed  In order to 
improve minimum risk routes for Army and Air Force aircraft. 

i .     Run 8. 

(1) There were potential   incidents of   Interference   involving AF, 
AVN,  rAM,  and ADA.     Figure 5-1  gives the number of each type. 

(2) Three Air Force and six  Army aircraft experienced delays   in 
the  receipt of  approved minimum risk routes. 

(3) Four hundred and two FAM missions were  fired  during run 8.    One 
man  ir> ttie BACE plotted all   field artillery   location and firing  information. 
The workload overloaded the system. 

(4) There were nine   incidents  involving Air  Force aircraft and 
non-troop-suoDort artiI lery. 

(5) Fiqht of  the AF-FAM  Incidents occurred whili the Air Force 
aircraft were   in a close air support box. 

(6) One of  the Air Force aircraft which was  following an approved 
MR« was   involved  in a FAM   Incident. 

(7) The concept of  delaying FAM missions was  not  used during this 
run. 

'■'uns  9 and   10. 

(:*    ''here was  no significant change  in the number of FAM-AF'potential 
Incidents of   interference. 

(2)    The number of  FAM-AVN not'-uia!   incidents of   interference 
remai^ed very  smalI . 

i')    ADA-AF  incidents of   interference  increased significantly. 

•'• -     There was no significant change  in the number of ADA-AVN 
Pf 4p-it,.. |   inciflents of   interference. .' 

'•))    The number of  AF-AVN potential   incidents of   lnterf»r«fce 
"-ema i rif.r) small.     As   in runs   I   through 8,  all   AF-AVN  incidents   iiwoi 
low-level   AF flights or Army fixed-wing flights at approximately 
^,000  feet. 

5-12 
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Para 5-5,  Findings (cont) 
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Figure 5-1.  Potential   Incidents of   interference 
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5-6. r>en<»ral.  Analysis of thn findims led to th^ concln'-,io": ,h/,- 
below. The f\rst II conclusions are apnroprlatn for thr» ov^rdll airspace 
control system and are not uniou*» for a particular njn o* tM 0v 

experiment. Other conclusions arp arounnd by the run fron which **iey 
were oroduced. 

5-7. Conclusions.  Thrt<;r« conclusions r^^r^s^nt 'ho conr | u"-irnc of the 
entire proaram to datn and include tho results of the nenom! officer 
conference. 

a. There Is no rpou irenent for the Army to prescrih«-« head i 13' arn 
altitudes or other restrictions on Air ^orc aircraft f I y i-i" ov" '•S- 
battle area.  In rther words, there 1«: no rfnuirf>ment for th^ Arrv % 
reonlate Air Force air traffic. 

i>. An airspace control system is r^^uir^d for coord i n^+i^'- ;! 
use of airspace over a division. This syston is nf,nn»'i  to  i  j  r 
and hazards to Air Force and Armv aircraft.  Additional oprso-i ipl and 
enuipment are required to inn I went tho systen. 

c. To ruduce confusion In coordination o* airsmce ac+ivi*i'?s, Arr./ 
and Air Force personnel reauire similar trainino in technl^ups a^d terfi- 
noloqy. A common Air Fore*» anr» Army plottinn svstpr is roT;irr>d. 

d. Utilization of a mininum risk route reduces th«» hnrafi f'-- A r 
Force aircraft transitino the division area. 

e. Results of the CX dealinq witn forward arpa air defense ar-ifl^r/ 
weapons employmen"-. indicated a potential hazard to Army and Air "or-r1 

aircraft because of misidenti f ication and enqaqement by Chaparral. '' '-»r, 
and Redeye weapons crews. The hazard Is alleviated when tK,p I Ike! ihr- 
of misidenti fixation and enqaqement Is reduced.  PosslMo mpthod' of 
ach lev I no this are: 

(1) Alertim air defense artillery units concernino fiinhts of 
friendly aircraft. This would require radio nets between Armv units ana 
Air Force air traffic control facilities.  Information from this net 
would be used as Input to an Army air defense alert net. 

(2) Placlnn more strinoent controls and rules of enqaoemenl on 
forward area air defense artillery weapon*.  Th-Is would decrease the 
hazard to friendly aircraft and would cause some deqradation in 
effectiveness aaainst enemy aircraft. Currently, the normal weajons 
control status is weapons tloht. Weapons hold Is a more strinoent weaoons 
control status. 

5-14 
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Para 5-7, Conclusions (cont) 

(3) A combination ot the above; i.e., alert Chaparral and Vulcan - 
crews to Air Force aircraft and Mrao Army aircraft flinhts, and, at the 
same time, place the Redeye on a weaoons hold weapons control status, 

f. Air Force aircraft flyino through areas of Intense field 
artillery and mortar fir Inn encounterfid numerous potential incidRnts of 
Interference with projectiles. The number of potential incidents was 
significantly reduced when the aircraft flew on a recommenried minimum 
risk route. Minimum risk routes were planned throuoh areas of little or 
no field artillery and mortar activity.  To permit proper dpternination 
of recommended routes, the artTlIerv fire suonort officer at fcriqade 
headquarters requires Information concernim all field ar+iilery activities 
within and over the brigade area. 

g. Friendly aircraft flyinq near unit boundari«5 are sut.;ectei 
to mlsldentlfIcatlon and enaaq^ment by  friendly air defend artillery 
units located In an adjacent brinade or division area.  A me-thod o* 
reducing these crossovers is to al^r-»- all air defence artillery firinn 
units that are within ranoe of a friendly aircraft's flinh* path, even 
if the firing units are located in an adjacent uni^s are^». 

h.  Routine coordination minimized the problem o^ i n + p'-^"'-»nro 
between Air Force and Army aircraft. Less coordination is rr>ouiren 
when Army aircraft use nap-of-the-earth flyinc technioues. 

1. Air Force aircraft flyinn at altitudes above lr,^"P feet 
were able to transit division areas with only remote possibi I !*ios of 
incidents of Interference from friendly weapons System«;,  Th : s occurred 
because of infrequency of trajectories reaching that altitude fro*" 
field artillery, mortar, and divisional air defense weapons. 

j.  Interferences between Amy aircraft and field ar+;;iprv and 
mortars will be minimized by aircraft flyim nao-ot-the-earth aid not 
overflying artillery positions.  The only danger zonr»«; ♦ rom artiilprv 
for low flying aircraft are at the initial point {gun position) and tne 
terminal point (target). Normal communications with iroun,-' commanders 
will minimize hazards from the terminal section of the artillpry Hiah+. 

k. Conclusions derived f<-om run I are: 

(1) The Air Force liaison team rpquires aunm*»ntat ior or a^i stance 
in order to perform airspace coordination functions. 

(2) No procedures existed which reduced or precludpo Incidents 
between Air Force aircraft and non-troop-supnort artillery fires. 
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Para 5-7, Conclusions   (cont) 

I.    Conclusions derived  from run 2 aro: 

(1) ADA crossovers were not a sirjnificant  problem   in this  run  b«cause 
most flight paths were down the center of  a brinade's  sector. 

(2) The BACE was  unable to effoctivelv process  n\\   a\r<~,nacf coordina- 
tion data during  oeak  periods of ac+Ivi+y. 

(3) The Air  Force air   liaison tear reouires  auonon4-.!-*-Ion or ass  r.tanco 
in order to perform airspace coordination  functions. 

(4) No procedures  existed which  reduced or  precludp?   'nri-l^n't-s 
between Air  Force aircraft  and non-trooD-sunport artillery  f:r,. ,. 

(5) The brigade command  ndio net   is  no+ a proper   ri^.'^ -^•■?  *-■ 
coordinatinq airspace control   activities   involvim  Ar'nv   li^"''1'*.     '■■-'•. 
levels of combat activity  re.iuicri th<   oreatest annyt n'   -^ -,     -   -•.-. ■ ■.♦ 
for command communications.     This  s.inn tinp oeriod   is   tnp  pn'i-   '•.■.,.,>'   f,,r 
Army aviation activities. 

m.    Conclusions derived   frnn run  ^ are: 

(1) The OACF  requires  auqmentation or assis-l-anro   in  or-!r.r   ♦ 
oerform the system's airspace coordination taslrs, 

(2) The  brigade S3 air  reqijires  .Tjonontation or  ass^*-»-    ■   ;i     -H.^r   • 
perform the system's airspace coordination tasks. 

(3) No procedures existed which  reduced or  precluded   r .    ■■■■n". 
between Air Force aircraft  and non-troop-sunoort arti!lerv  «i--- 

(4) Information collected on the ouant itat i v- mo-.'-i.ro^    ,- 
indicate system effectiveness   is not as meaninn*ul  as  th-'.* c'1 ^:*~J 

other runs:   however,  enounh  dat-? wore collocte'1  for vaii^ o.^1 ..■»*!~n     * 
the airspace control   procedures  u.-^d durlno this  ru^. 

n.    Conclusions derived  forr run 4 are: 

(1) The  HACf  reinires   auimentatinn or  assis+anm   ;-   -     "^  to 
the system's   3 i rspace cord i nation tas^s. 

(2) No procedures ex i steo which  reduced or  preclude-^   in.-i «en 
between Air Force aircraft  and  non-troop-supoort  ar+fiinrv   fi'-es. 

o.    Conclusions  derived   fror run 5 arp: 
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Para  5-7, Conclusions  (corrt) 

(I)    The DACE  requires augmentation or assistance  in order to perform 
ti  >   s.'stem's airspace coordination tasks. 

(?)    No procedures existed which  reduced or precluded   incidents 
be t-we en Air Force aricraft and  non-troop-support artillery  fires. 

o.     Conclusions   derived  from run 6 are: 

(1) Delavina non-tr^op-support FAM missions   is a workable method of 
r-   .je i nq AF-F,^   incidents. 

(2) ihtainina minimum risk  routes   for all Army aviation  flights will 
overload the brigade command and control  ard the operations  radio nets 
durino  peak periods of   usaae of  Army aviation. 

(3) Oec^iise ot  rne  shorr  durlation and random nature of   Army aircraft 
ftiqhts,   leadtime  for ADA notification   is  required   if  an  ADA alert   is 
lo t>e  broadcast before the  flight has been completed. 

q.     Conclusions   derived  from run  7 aro: 

(1) Delayinq non-troop-support FAM mission  is a workable method of 
reducing AF-FAM  incidents. 

(2) Special   coordiantion orocedures are required during airmobile 
operations to pass  ADA alert   Information for both  Air force and Army 
ai rcraft. 

r.     The only conclusion derived  from run 8 of  the CPX deals with the 
absence of a CRP terminal  at the brigade.    The  inability to monitor 
Air   Force Transmissions over the CPR net contributed to tardiness  in the 
notification of  brigades  concerning Air Force aircraft which would 
iransit the brigade area.    The tardiness  lead to aircraft  flying without 
jlerts  to the ADA units. 

s.    Conclusions  derived  from runs 9 and  10 are: 

(1) Non-troop-support artillery fires continue to be the major 
..rob I em contributing to FAM-AF potential   Incidents of   Interference. 

(2) FAM-AVN conflicts are not a significant problem. 

(3) Alerting ADA firing units to the passage of  friendly flights 
-ignificantly reduced ADA-AF potential   Incidents of   interference. 
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Para   5-7,   ;!c net unions   w-on*! 

(4)     A coordinatlnc altiturlo fad I i titates airsrace control   and would 
rv,*,c«   AF-AVN  potent ial   incirtonts o^   ! nterferenc^ 

Section   III.   RFCDMMFNDATIONS 

5-8.     General.    Evaluation of   the cr-nc1 us ions   lo-j to 1 ^e recomnendatlc'S 
'_.riCwn  below.     Thoy  rnr^^ent the  ro'-onry.>ndationr. of  tHe entire  proqran to 
in H  and   inclu^    thn  i^culr-   of   the  ceneral   officer '"on^ererce. 

i.     Recoggendat i ons.    The Army . s/stf»^  f:r air-^ice contr'>1  as  outlined 
oelow  be  validated   in   future Army   joint  fiold exerclses. 

(a)     EstabtKn  a  radio net to   ' ! ^  ai  anoronriate Air Force air 
tratflr   con*rol   ^'cii'ty   wi*h   an   A"^.    ■jiv'^'rvn,     T^ i s   not   will   COnsis* 
.f   one   freqiiency with  terminals at   division ard brigade headquarters as 

w» i l   a?  at  the Air  rorce air tratfi-  ron*rol   fariiity.     This net wli! 
■ e-a.jird  Ai •■   rorcG   liaison  parties  * ^  assist   In airspace control   functions 
n*   division   levo!   and  at  briTade   I eve'. 

fb)     fst-ialish an  Army   air   Jeff-so  a.rrt  rad'D net   fron division and 
ariqade ;.^adqüeirturs to TiA"ARRAL and  Vulcan fire units.    The net will   be 
i.zed  to alorf   sir di^en^e u^its of   fliqh+s of  friendly aircraft.     Net 
(.orrtro1   st-ifion-j  will   be   located   in the  headquarters of each committed 
division and brigade.     The  divisions  and brigades will   alert the air 
.>■ ;

t;:ivf>   u.rlt'j   Icca'.;-'   ' " • i c!^1  +he i r  -or.poctivo tactical   zones.     r,erson'*9l 
.•  r.   -adios  to operdtfc  the  syäten should  be  furnished by the OWARRAL- 
• uiar,  battaiion.     Peroonnel   would   include   liaison parties to assist   In 
'it j.-juce -ontrol   fj.nctiors  at  division   level  and at brigade  level  and to 
"-•''•v'e   'Ke alert net control   stations  at these   locations. 

'. c )     uonmanders  JS" j  wTpons   hold weapons control   status  f-o»- the 
.  J'iye  as  normal   op^ratinq  procedure. 

Cd)     fstahhsn  a division  airspace control   radio ne*  for ♦ho 
(.(K.rdi na* ion of  airspace co^+fol   activities.     Stations  for the not 
".hould  be   locatnd  in each  brinade headquarters, the division headquarters, 
and  Me  flight coordination center.     The station  In the  fllqht coordination 
cunter •«III   provide timely   information concerning Army aviation   flights. 
This   infomatton will   insure timely air defense alerts at each brigade 
and at  the division headquarters.     This  net will  always have activity   In 
J  oivi-.ion;   consequently,  the  radios  and personnel   to operate the net 
S'I .iild  be  added  to the  division TOE's. 

5-18 



■—     (^ 

^T^-   i 

(e) Estjöl'Sh an Army aviation ai r-^o-qround radio net iit each 

brlrjade when the level of aviation activity justifies the net. Th' ^ ^f 
«: lb« u^ed for the coordination of Army aviation activities within A 

'I üüde.  The net already exists In some units which have a high aircraft 
density.  In other units, when the level of aircraft traffic within or 
through a brigade area K significantly high, the personnel and equip- 
mort to operate an air-to-ground net s'iould be provided to the brigade. 
' n personnel should include an Army aviation liaison officer provided 
1   ^e suDDortinq avia+Ion unit or ornanization to assist In airspace 
- itrol activities. 

(f) Provide liaison parties from field artillery, Army aviation, 
Mr Force, and air defense artillery to ass.st the G3 and S3 In the 
perfomance of airsoace control functionr .  Current doctrine does not 
urO'vide ö  liaison officer fron the ai-" defense artillery. 

(J)  Review Army Airsoace Control Doctrine, FA 44-iC, as shown In 
Vfi r. 

(h)     Review that portion of The Army Air-Ground Operations System, 
P1   \Q0-2C,   ,35  pertains  to airspace contro1 ,   as shown   in annex H. 
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ANNEX A 

TEST DIRECTIVE 

/ 
^^v DEPARTMENT OF THE ARMY 

OfriCZ OF   ■ rt£ ASSISTANT CM   fF  OF  STAFF F  JR f.lKCE:  DEVI:'  OP. "tf, : 

WASHINGTON.  DC.    203\o 

,,T 
1 & JU". '■■ 

DAFD-DCD 

SUBJECT:     Program of Evaluation   (POE)   Array  Airspace  Contro! 

Comir.anding General 
U.S.   Army  Corri)at   Developments   Command 
ATTN:      CDCKE-S 
Fort  Belvoir.   Virainia     22060 

1. Reference   letter,   CDCRE-S,   Hq,   USACDC,   15   June   197 2, 
subject  as  above. 

2. Your Program of  Evaluation  is  approved.     The   foi lo'-.'ina   it 
should be  added  to  the  Resume  Sheet,   .'LASSTER Testing  uncer 
Purpose; 

"4.     What organization  changes   are   require a?" 

3. Request  that  Department  of   the  Army Staff   representative, 
DAFD-DC,   be  invited   to each  USACDC/MASSTER   commauö   review   as 
an observer. 

4. Recommend  that USACDC  and MASSTER consider  the   po5sibil:f 
of  compressing  the  next  phase   at. each  command  review. 

5. Final   report will  be   forwarded  to Hq,   DA  for  approval 
NLT   15   June   19 73. 

FOR THE  ASSISTANT  CHIEF  OF   STAFF  F ^F   FOR lüRCS:   DEVELOPMENT: 

:c<je9mm*J 

CF: 
CG,   MASSTER, 
Ft Hood,   Texas 

KT 
<■ 

A- 
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DEPARTMENT  OF THE  AWMY 
HEADQUARTERS 

UNITED  6TATES  ARMY COMBAT  DEVEUOPMENTti COMMA MD 

FORT RELVOIR.   VIRGINIA      22060 

CDCRE-S XtmWZ 

SIJBJKCT:     Program of Evaluation (POE) Ai-ny Airspace Control 

HQDA  0»AFD-J»Cn) 
'.'ASH    rJ C     2Ü310 

1.     Re f erf ronce message,  DAFD-DCD,  i.Q DA,   nibV\Z May 72,  subject as  ah ove. 

2.     Ir  accordance with paragraph 3, above referenced message,   the Recornnended 
Concept  Plan of Evaluation is attached, 

FOR THE  COMMAKDER: 

1 1 ncl 
as 

Cr: 
CG, COI^RC 
CG, AMC 
CG, ASA 
CG,- CSC 

t- ^ J j MrVSGTEK 

C.  A.  BAlfrÖMVAGi 
Major,  AGC 
Asst  ÄG 
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i'.-.e lA/ii-i'.M'k'N, AiC-ii'Anj;;j'Ar;,   crr.i'j'KOi, 

:      inr   ('i1;:   f  of   this   pr "T.T."   \ 5;   to f- .•} \ ■; ,■ r ■-> AIIMV doctrine, 
,,   aiu!   .»: jViiii .;at inn,   for  con troll in;; ai rrp.-icc  williin  tactical 

..'   .■;i.*r.i r i.ii1   .<■'!   r fC''!n"iiU  an Anny ai.isprjc<:  ct>',ilJü]   -.yctctn,  rmd 
 tcri.- ;    K^   ;   I  tu vn[ilnn--'nt'   t-!ii    system. 

:      i'l c   ;'i 1   ■ • . „1   cil   i'-\ ;li..Tt icTi  vi 1 ] • 

■•      i-  f>;i:.t inp, Arny cioctrin.:,   or ■,■..-; nizatJ or ,  r-^cri el,   und 
.. -   ^ >> ■_   .'i i 1 ..pace co'.uroj. 

1.       ^  lino   the  extent o£ airspace  usage   in the mid-intensity  enviroa- 

t;   fjiminc   it   existing doctrine  and  procedures   s-oLJ    ry   the 
- iii-j  of   aircpace   control. 

: I'ltify  '-xi sting deficienciec/vrids  and develop a  proposed 

o   and  it fine  airi.[ia.:e  control  doctrine,  organizatio?., 
V! •■'-'!;'h c out 1'■] "•c'  fvpcrln-'ntation,   and identify uatcricl 

I'.^vid^   ; ocoarrendations   for  idctiLlti'.d  chanpe:.  in  the Amy 
c ini \ o]   :-ystc:i.^ 

t   '■' 'S; 

■'■  f.wTHI.  1:     To examine  jvjilsble   airspace  contiul   dccifinc, 
.   I; .:;,   m-tcriel,   and procedures  as  a   basis   for developi;-.^ a  prvcrcd 

r   pace   control  fvystem lor experinentation. 

OHiECTIVE 2:    To propose airspace control doctrine,   or^aniz^Hon, 
i.cclu.fci.   for experimentation and Identify supporting materiel. 

OrirXTIVE  3:     To  evaluate and refine   the  test  doctrine,   organization, 
s(-.i.dures   for  application  in battalion,  brigade,   division,   and  tine 
-ing, corps, 

O'iklLLl'WT. 4:     To rccornraend an Amy »irspace control  system for 
it ion  by  Army   field  evaluation. 

./. .■.;i.:G  GUIDANCE: 

'J'h     following documents will bo  used  as  points  of departure   for 
•ü -t   of   the   ev;. Juation: 

A-3 
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■"■^ 

(  ! 

■:■: /*/.- If!   (Y.    i) 

171 i-r.o 

HI 44-1 

VA 6-20-? 

KM  100-?u 

r:i 301-3 

'("■■ 44-10-? 

'(0     Funct-ional Aica  Description:     Auspice Coordination tor   the 
, ■,  : 1   u[n'-t. t i on  Sy:;tfa«. 

t        Vhe ( va lu.it ioi. will  focus  on a mid-intensity conflict situation 
. iropcan environtuüut. 

Tin.1 «.valuation  will consider all  aii space users   (frieodly and 
)   i.i   the batL.il i -;-,   brigade,  division,   and  time  permitting,   the corps 

-f   lyerat J on. 

The   r'-e   fr;!ne   for   the evaluation will  be  from  the present   through 

Tec.  exooi-Uvitiou will concentrate  on nanual   procedures with con- 
i-.i   for  porsslbli'  future automation. 

'i'      pririary tucthod of exarainntion will   be a  system simulation 
..   ;.:id rodiiicd  CPX. 

,       ;   Lc-nainrition of  the scope and recommendations   for  field evaluations 
i.   rixit-iired  in  the   final report. 

Hcloctcd  expertise available within the Army Center Teams  and 
! vice;,  will  be employed  to  the maximum extent  possible. 

CDC/MASSTER Coumand Reviews will be conducted in  lieu of 
! ion and staffing of intermediate reports. 

L -'^■'-'■^'f0:     The  scenario contained in  "Evaluation of TRICAP 
.r.'and Organization  (TR1C0),"  (U),   15  Docenbcr  1971  (ACN  18S63),  as 
11.3   to   Lhc  aruoicd (.llvision \;i 11  be used  as  the basis  for developing 

■r;.pncc  control   Kccnario.     The  scenario  will de[)ict both defensive 
fiasivf  Dituntions  that represent  the  greatest activity by 

i    ■ i- r-   u' err.. 
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6.     METHODOLOGY-     The  mot fiudoloj-.y  attacheJ   at    I m livairf   1   OMI 1 i II-TI   1 hi 
program  of  evaluation   (POi!)   for   conducting; a  wmkuliop   stu '.■  ami   KII i' ■.   oi 
experiments   in  order   to   deLerminu   lli«- Anny'.1.   rcruumu'iuk-d   ait.-.p.it«-   '..iivl 
syEt<>m.     The  POE   is di vic'ed into   five  phases:     Phasf  I   is   tlit- MASSTi !'/I.IH: 

workshop  phase  and  Phase  II  through Phase V  arc-   hmtaliim   throuj'li  cmp. 
validation  cxperincnts/CFX. 

«.     Phase   I   (Wm k:-liop):     The   first   phase   will   consist   o'   fi:riM.   n ; - 
current  activities       These activities  are  hat kj'.round   review rrsearth, 
materiel   review research,   and an environmei.tai   workshop. 

(1)     Back,,round   Revic Li te r.-if m e  will   lu »ssenl-lff'   ! ;•.••,:  .K?,,   A ;; .v, 
and  other  Service   dociunent s   in  order   to  revic-w,   rstalof,,   a;;-!  analyz.' 
current  doctriivc,   organization,   and  procedure .s   for  airspace  control. 
The   background   review will   result in  a   cataloguing  of   ruf'Terire  r^tcriil 
and   identification  of   required  and   viable  airspace   control   concLpts. 

(2) Materiel  Review;     Information and  data  will   be   assembled  o.i   the 
capabilities  of  existing and proposed  airspace   control   supporting equipment 
to  insure   that   appropriate  procedures   for   its   employinent   arc   included   ii 
the  program of evaluation. 

(3) Envi ronTTiental  Workshop:     A CDC/MASSTFR  workshop  will   he   coie't!   ! -t! 
to evaluate   the  airspace  user conflicts   in a  mid-intons i t.y luropean 
environrr.ont.     Tlie   purpose  of  this  workshop will   be   to  develop  vl  sccnarii 
for   the  validation experiments,   provide  a data  base   for   future  ana' 
and  provide  a docutr.entnd system   for  experimentation. 

1 b 

(4) Analys i s: Continuing analysis based on backgro'ii.-J atui T'UCI ■. ! 
reviews and the environmeiilal workshop output will result in an airr.pare 
control problem definition and a recommended system for aii.'pacv lontrol 
experimentation. 

b. Phases 11 - V (Validating Kvpe r i'-"rrs) : When the prob'.c,:! lids 
defined and a recommerided system developed, a series of validaVinf; e>: 
rents will be conducted to test the proposed system using the sccnarii 
developed in Phase 1. Lach phase will require approximately pi-h» ■•'■ 
to design and conduct tie experiment, analyze the results, .n : ri'Tlue 
svstem. At brigade and higlier levels, the r ef in:;r.!cnt s i m oi porMed i, 
the system at the end of preceding phases will he evaluated t.> cc-nf • 
validity of the changes. The experiments will be conducted jointly '■' 
I'SACDC and 1IQ, MASSTFR, using current equipment and active duly per:..: 
as   players  and   controllers.     Experimental   phases  will   be: 

(1)     Phase   IT   -  Battalion   level. 

i" ■i-u 

:ic : I - 

(2)  Phase III - brigade level 
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(3) Phase IV   - Division  level. 

(4) Phase V  - Corps  level. 

c.     Conmand Rc-virws  (CR):     CDC/MASSTER will  conduct  sclieduled  rovifws 
of  the  airspace  control experiment after each phase  of  the  propram of 
evaluation  to expedite  intra-cotnnmnd  coordination  and approval.     The 
purpose  of   lliese  reviews will  be  to  resolve  quickly any prnhl»-'n:.   thn' 
develop and  keep all   interested agencies  appraised of  the  progress  of   tlu: 
evaluation.     A CR can be convened by either COC or MASSTER at  nny  tin*» 
that a  significant  problem or situation arises. 

7.    KESOUKCE REQUIREMENTS: 

a. During  the  problem definition  (Phase  I),   recomrnend*-!!  svsi»1" 
develop:iient  phase  of   the Amy airspace  control  experiment,   highly qualified 
personnel   from the CDC community and Army Center Teams will  be  rtf|uired   for 
the purpose of providing the expertise  to assist MASSTER  in developing  the 
necessary procedures  for airspace control.    These  personnel  should rfpres- 
ent airspace users,   i.e.,  Infantry,  Field Artillery, Armor (Attack Heli- 
copter), Air Defense,  and Army Aviation. 

b. During the  airspace control experimentation (Phases  If  through  V) 
of the  program,   personnel  listed in  7a will be  required   to monitor s'td 
evaluate  the  recommended system. 

c. During Phases  II  through V,  player personnel will  be  required  lo 
represent   the  airspace  users  and man airspace  control/coordi iiat i .i;i  ülenoiitR 
at  battalion,  brigade,  division,  and corps  levels. 

d. Representation by  tactical air control  systems personnel   is  needed 
dutinr   the experiment  to conduct a total  evaluation of airspace  user 
requirements and  the  development of those procedures necessary for air- 
Rl'. ce  control . 

c.     The actual  number of  personnel   required during  the  experinenfatic. 
it.   I.- he  determined.     The approximate  number  required by phas<>   is  a1»   fol- 
1 ovs: 

(1) Phase I   -   75 

(2) Phase II   -  105 

H) Phase III-  200 

(4) Phase IV  - 275 

C») Iii^sc V  -  300 
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I  J 

111 

IV 

( i.  ■.! .1! i '. > ) 

Kvr: i '■s'" ^ '"'V PVl ]}yLiiDl-A 

3 Wi-fks 

Ainlyri:. 
L1 

■/  Jul    / ' 

1 Si v   '"■' 

3 V.'eokri 
2 Wc-ck.i 
3 Weeks 

[ .,   '•' '••   1 If-' : l   i 

Anilys is 
27 Oct   72 

3 UcAu 
2 V.Veks 
3 Wceki 

bdc   Kxp !•   si),'! 
Bde   Lov.-I   Exp 
An,il> .i:: 

21 Dec   72 

3 Weeks 
2 V.ecks 
3 Wer'.s 

Hiv Txp IHsir.n 
Piv  i.fv.^l   Lx- 
^■!a,■.. ib 

12 Mar   7 3 

3 Week.- 
2 Week.. 
3 Weeks 

Coips  Level   !'.:-;,. 
Aualy;; i y 
CR   (Final   H,.') 27 Apr   73 

3 Weeks 
? Weeks 
3 Weeks 
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ANNEX 0 

t:E FIN I T IONS 

- 1. tlve Aircraft CAF~ Il-l). ~n dlrcraft c~ rertlv a"d actively 
j ' o-Tn ~upooFffno the ~lsslons, either 'hrough dl~ ISIIgn-

~ r• to ooeration ' u~l · ~ or in the oneparatlon for ~ ch assl~t or 
• ,;; n~ent ~ro~,~ ~nv ' •~e logistic c~esses o~ supply, Mefntenenee, 

d i i : at i 

(M.ASS H'C . P.n alrsoace '>y!.t'etl'l Is adequate when I+ Is 
1eflnlt l n c f E>'·'Pc lvE. r.ess see par~ra'" B-57. 

·-·. lrborne ~~ration <AP 310-2~). An ~ration Involving the air 
"'Qve-~en"f i11to a" objectl.,. a,..a. of CCI'!Dat ·orc.s af'd their logistics 
~~ . ~ r• •o~ e~ecutf on of a t~ct cat or a ~ trateglc ~lsslon. The~~ 
.,., 1 ) i~ a e an 1 Of'lblna-tfon of all"t'orna units. air trenspor't•l• 
u 1 ~ rd types f tnsn~o r+ lrcraf t , ~ending on the Mission ~d 
·~- ~ e ... _,! si · •J fl . 

C" S . .:.i r orr ) . Restricted air routes of t,.,.l 
,. c 1 · ·~ •or use by friendly aircraft and est~llshed for the pu~ 

rr er'irA fr endlv aircraft from being fl~d on by friendly foroa5. 

,,. Je· ~r.~c rlon Area .P 310-25>. P.n area a"d tne airspace 
i - . , thfn wnlch frle~dlv afrcratt or swrface to air weaoons a"t 

. :. vel1: P.cedence in oaratiOf's except under spaclfle~ ~dltlon~. 

,., - tense A~ II le~ •Jisldentlflcatlon ~e <MASSTER). The 
cro~ Jc i l ffY that a friend~ aircraft is Identified as a hoatlle aircraft 
~ 1 .. .... aced ·" tr lenaly afr defense artll lery unit. · 

e Battle Zone tiP. JI0-25). A VOIUN of af rspece 
~nd'i r111 ~n aT r defe"se fIre u"'i • ,. •tended area, extendlftl to a 
fieo altitude and range, In which the fl~ unit c IR .. r will 
e nd oestroy targets not Identified as friendly undar criteria 
I s ed by n oher headquarters. 

n - • Air Uetense Liaison Officer <SOP 82d Alr110rne Olv). An ADA 
~attal t on sfatf otticer WhOii prl-.ry fuftCfion is fo iiCite ~the 
nearest AAOCP, or Air Force facility witt. a reeler c••fftty, •d rwlay 

-I 



t imely al~cr t early warning <EW> and Ai r Defense 
int o~tlon c l rectly to the division's air defense et.-..~~~n .. 

1-1 0 . 4lr orce Dela~ <~SSTER). A delay In provloln_ a o 
A.lr ··a- a; r:: r.tff. : de b y o curre t.. t 4 the~ -..s .,ot p~t~ To 

e aircraft before it entered 'ttte dlvls ton airspace. J<Jr ftq fne ePIC, 
.. , i hts were actually interruotea because of a, fa ! lu.-. To :>mvfde 
~R. ~ ause of tho r- ;J I red react I on t I ro.e, the oro 'I Is I on of an 

• t e lnute the ~ l r-c raft reached t~e Glvlslon al~oaot was not 
_ o:. d a E!r:;uo!lte : tt'lls was a de l AI! 81rcraf~ whlc had MRP ' s 

rr, s ~:: a ftn.:- t e ' I rc raft entered the d I v I sI on al rsoac:. and aircraft 
.. .. ; _ wen"' ·.ot furn lsi'IPd " •RR wer~ co"ls lde red to have experlencad a 
1 ~I ~v . 

- ' ~ i r;oace SAC DL> . The coorGinatlon, Integration, dnd 
airspace of oeflned d lfftensl ons . ,. , ,. i ~r ' .., o • t . 

I Area <TACP-4 - t • Controlled airspace whl~ Is 
of a _i oll'l'f ~ o r ( " area of ooer-atlo: s 

:;, J-e ,., 1' ,. 1 " u'tt• orl"V Airspace 
or t ~V tS aooo i~'ted ~y o i nt force commander and af~er 

io • 11"'\ ot. er cor""oonent COifl"'.ande :--s <w ! 1 oromutgate broad 
; i e t o r.overn alrsoace coord i nation in t~e COMbat zone. 

; ~ce on'tn; ... enter , .... ._.:~.· .. -1 1 . "~ ncy de5 < "'.,0 Dy r ne 
;r·.? :~ · ~ "cc· con'trol author!+ · wlf'n resr)onsi b ii ! Ty for cooro l n~·!~, 

·c;r · 1 ~ . and regulat l n_ t~e re~uirements forte use of a i r space Zn 
3 r _ ., • o .. er~t Ions in accora ance wl f'n at rect I ves . ope,.a'tlng proceo .. rws, 

- ~ ~ ··~ 5 ,: ans /orce~s. and rao~ntarv 'orders. 

~- ~ , ace ConTrol f l~n't F~ 101-5). An eleMen't of the 
af s the se o~ afrspace ,""::>rovide~ i n~ o""at iQrl on 
~ : re~~e os allocat ion of A~y av•atlon resources, 

_ -Ji~ ~ ·~defense operati ons, c~rdinates ~nwv air traffic. 
~ . r ov cc s · te i ence throuqh air defense chanrels. Toe ACE se~ 

_o"""'T"~ -,d ~ r · s focal point for a i rspace coordination for all airspace 

. . t ir;;" -:e .:ontrol F acili ~ {TACf' 2- 1>. Prty of the several servloe-
•-r:--o"'.P" .. :, ... • ,.0r 'aci iftl cs w cl1 r""a • :;,e involved I n con'trol of airspace . 
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B- 18. Airspace Control Obiectlve <MASSTER>. Provision to the Maneuver 
comnutnder of tf•iv supoor necessary for him to .accQfftPIIsh his WllssiCW\. 

Airspace ontrol Probl~ <MASSTEPl . Accomplishment of the 
i rspace oonf~l Objective whTle m' nfmfzfng lnte~forence among supporting 

s an d ser-1 Ices who ut ! 1 i _e the I r space . 

. ., 

e - ·>1. AIrspace Contro l yst ~·,.. <TACM 2- 1 >. A systew, operated by the 
Airspace Control Aut or i -y and cont;l;tlr'lr! of th!> cOIIIblned airspace 

ro l fac ll It es and resoo _I l IJ +Ies of a lI Service eo.ponents I~ 
a I nt f orce. 

1, -~ Airspace oor~inatlcn <SOP , 82d lrborne Ol v). A specialized 
~ ~ r ,l ce to a~ sfsf the commancer in coordinatlnq al r alrspece use over 

oivlsl on Area of Ope ra o~ s <AO>. The servi ce I~ d .. lgned to 
ze ml~sio. con f l icT. t o r>romote s afety among all airspace users, 

o : ncrease r1i ::s i o e ffe ~ • i ve'less . 

. ..< - _,. irspc!ce " a,., ageMe + ~ ... '1P. 82c Airborne l v . The function of 
-o .tro l ! lnq all j oint a i ,.s d ~e actl v ties above a oeslgnated coordlnatlr~Q 

de. A1rsoace maMo~ 't au'thorltv I~ not"1911111y the responsibility 
i ,. For ~'"' -:~ ... n~ .t ~ .rcli'I CC and extends •hrougtl II !e·•e !s ot 

. i r Traffi c ~e?u l et l o S ' sT~ . 

. - . ~. Airspace f~~ Il-l> . The airspace located above an 
a on fhe surface of th~ : ~r; 1• • .,~., , : . : ~ ,, ,fed and set apart oy 

· ·~ ~ ' . ... i •e 1 raer of "'he 0 .-.slaent, or bv a state, cQWIMOnwealth, or 
'f: r o ry, ver ~o~h i c t . e ti~nt o~ aircraft is prohl!>lted or restr cteo 
or e ou rpose of nat lon 3 1 defe se or •or other governmental pu~oses. 

'..,- ..,. t~. i rspace ~ sers ' A:,s £~) . Those anttS !nd branches of service 
nat reaufre use of alrsoace to accomplish their mission. 

B-27. Afr Traffic Control Line (ATCU <AFM 11-n. An arbltr-ery line 
e~ tab II shid forward of the forward ecsge of the bat1' le .,... along pra~~l nent 
te rrain features Identifiable to both air and ground. This l•ne $8rYes 
two II'Ntjor tact I cal purposes : 
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a. It enhances freedom of movement of ltlrcnsf openrr l rg In t r.u 
vi c ! ltv of the FEBA; and 

b . It provIdes I r clefense wIth a derl'larcat I on lll"'e to he Ill tatfl 
identificati on of ~lrcr~ft nene t nq hb F BA. 

A I r T raft i c ntro I ServIce <A ~0-25). ;.. 5trv Ice provIded f o r 
•he ouroose of: I. nrese11ti~ colli~!ons : <a> be101een aircraft, ana 

r l on the maneuver ! "2 re:~ etween al r·craf t .!nd structlons • 
.. . · xped tin a"l d ~Minta ! lni'J an orderlv flow of a i r traf . lc . 

L - >.. i r r r1'1ff I I dent I~ i cat i o 
Je i cs-. -ooerat l na l pro~eau res. 
~or :-e 13t ion t or t t1c p roose t r c 

The usP of ele~tronlc 
ervaT1 or dnC/or fllg il 't pia 

n iz'r rl rienal a : rcraf t r fligt- 1 . 

n0 emc I r,v,. N :T o f ill I mea . · 
e rn Ol.S f ;ow of al r trclf I c. 1' 

. o f air r- ~~tf• in tlin t t•y raoar and 
tv .re · tlvP. Its ~ I n purpose Is ~o 

cP. . nc <:.t"! r~ co' l is l · s o r o~~~ r :.mslt fe 
frocTed .·:t r soa -:e . I oes not exe r ci se operatlor"' 

I . 

~·en ter ( AFM I I -I ) . I s nort'le I I y The 
·----~-----~~--:1~1--::t:-r-a~f-:t-:i-c_,_-s-,..-e-ot. 1 ~d • I th I ~ cc 10at 

~ ,. '-' · IT is f r,corr cr reel ~·i t he -::on tr·oi ard ~ep r • ng ce,ter whe ;~ 

r ., :; ,'J r c apao i I i · e_ a rP reou ·red. 

~;i]n atec 'Y tn9 JOint 
. · " ~::e , ,ontrc I serv icc: 
_ r araoh 8-13 , Airspace 

c- 3 . Pnny ~ : r Jefense ~mand Post CAA 
~ e <lou arters cf t he ~rmy air defense 

An oft I cwr 
authority fo r 

!rea. See 

- 10-25). The tact ica• 

n- _,.1, Army Airspace Contro l Sys tEW\'1 (-1ASSTER>. Tne facilities, 
· t; · i .menf, COf'WI'Iunications, personnel, and p r ocedures essential to a 
omnander for pl annlnq , coordinating, integrating, and ntgYiati~g the 
perat lons of assigned and supporting forces Th at must use the airspace 

to assist him in accomollshln9 hi s mission. 

8-35 . Army Aviation Del!ys (MASSTER>. A ce l ay ir. providing rec~f\ded 
rout ing· to Anny multiple aircraft, ~nd and control, and/or ~dlca l 
e ·,acuatlon flights. A delay occurred If the routing was not provlaec to 
the aircraft befo"' it began Its fll~ht. If the r~tlng w .. received 
t he 5811'18 ml nute that the f II ght was begun, It was cons I de red adequate 
and no delay was assessed. 
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B-36.     Army  Clement   (SOP,  32d Al rborn« 01 v).     Army  personnwl, 
ropreser.+tng'The kRfW. ccxnmand^r In Joint operations,   !oc«t«d «t fhm 
nearest   - ■■ r  force  facility  (FACP,  CRP,  or CRC),   ^o  remy  fMflht 
hazards to the  Air  Force. 

B-37.     Assistant   Pi vii,io^ At r  Ltdter.je Of fleer   C AU^....j   (iOP,  82d Atrboma 
31 v).     Special   staff  officer  ard the A5Ä batta ! Tor V.-.onTr'a f>dirT s    "^'"~* * * 
"opreser,+at i vö  at   ci       ion   level.     Th!j office1-   !■:   u'io t'.a c^lef »t 
•""e  Division  Airspa^r   Conti-ol   HlPfnent   (DACE). 

J-VI.     .Vattai'on Ar^i  (MASS7"^).    Tnot  portion of  tr.e r.onbat zone  tor 
*nich  a bartalion   Is qiven  responsibility,  and vni.-h   is descrlt/ed 9y 
roar and   lateral   D.-,ur,daries  prescribac   by   ^Q n-j<t  ^iyher  headquarters 
(normal !v  a  bri^adn),   and an   inaqlnarv   I i US bb>onf* the FEBA tr  ttie r»  j* 
of   dedica+eQ  support   ng  fires. 

3-7">.     Block  fl I ; ; t_udes  '"-octri ne and PrccGd..''es   for  Ai rj.^,ace Contiol   In 
the  Combat   A'-ea.   '-'-ircr.,   P7I ).     Levels  above meari sea  lev^i  whlck 
cilineaTe the  var+ical   boundaries of  a  seewn* o;   airspace. 

-4}.     ^r : .jjj;: Ai 'sp.ice^Convo I   Ei-_!<r.or!t   (BACE)   (3 >";,  82ü A i i-borne Pi y). 
"ho clemenr wlthir   tr.o briqade f? tasked to receive "and plot activitfes 
of   tbe  orlqadt;  3  air^aace users ,if,d coorclnate the use of a'rspace  'n 
ordor  to avoid  wontlicts.     The ÜACE   Is an extension of the DACE. 

'"•! 3r.j.j:-    '^':^' .^>^9f
i  ISAPj   (SOP,  62d  Alrtorn^ '/.jy',.    ~-% 

cjntiair packaijo provided each  Drlqade by the division's organic air 
jef';;nse  oattalion.     Th^i package norr^lly consists of  the 3ACE,  a   12 ^wn, 
'   ~rr    ulc.jn  batter/,  aric   15 Redey^   teams. 

'"'''■■     -■'   -jciO"  A, e.-'   ( •^^'.Tr.r.;.     That  portion of  the caomfcat zone for 
-•"ich  a D'-igade   is g^ven r9spofi3i b; I i ty,  and which  is described öy  rear 
jrd   lateral   boundaries  o^esc^lbed by  the next higher headguap^ers 
i neunmal I v  a  (jiviu.on},  öid an  Imaginary  line beyond the FEBA to th« range 
,'f   ledi r 2*&fl  supr; jrt i nq f! res . 

?.-$*.     brigade  i^d'-   ("A:.f3T£-:.; .     7iat  portion of  the brlqaoe area which 
.'.   be-iind +he  battalion rear Doundaries. 

B-44. Combat Ama (JCS "UB I and AR ^IQ^SJ. A restricted aret. (air, 
land or sea) which is established To prevent or minimize mutual sntar- 
ference  between  friendly  forces engaqed   In co^<!bät operations. 

Q-45.    Componont  (t'ASSTLR).    A part of a whole, as, for example, the 
grouping.with In a joint force of  the  forces of a particular service 
under the  conmano of  an officer of that service. 
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D - 4 6.    Com no n en t Conrian d er (Doctrine and Proc«durfc)S  for >Vlr&p»c<» Ctaftfroi 

forces cf  Ms  service whic'i are assignad to a joi.^t 'cce. 

B-4 7.     Control   (Af- .'.'5).     Au+^orlt,/ w. Ich may et   less  than full 
command exercisec  by a Commander over oart o*  ttie activities of 
Subordinate or o^her organizations. 

n-48.     Control   arni  .-.pc'-i i np Center (Cr^C)   (AR  .510-.15).     An ei«Mnt Of 
t>.e united Sr^t-^s r"- Force Tactical  air control   systen,   sjbofdlnitt ro 
the Tacticai   Air Confrol  Center,  from whicfi radar conT.-©! and «ar.ilny 
operations art conducted within  Its area of  rospo'isfbi i fty. 

^-40.     CcntroJ_jmd  Reporting "ost   CCRP)   (AR 310-25).     An »lament of  tne 
!nited States  Air Tores "'"actical  aTr control  system,   subonilnatp to tt»«i 

Control   and   «oor+inq Center,  which crovldes radar .-ontrci  ari t,urv«fj- 
lance within   \TC  a-^es o^   resnonsf'1 M (ty. 

H-'J").    'or.jro1'ed -^i^^P3^^_^R ^'Qz?^       Alr^.^ce o'   .le^lnej oimenslons 
within  wh;-'-.   ai'   ♦•'■•ffir   ccn+roi   servico   ;J   pro.i^i?d. 

^-51.    r/>o.-.|inatir.- Authority (AP 310-25) .     The authority granted to a 
co^iiander or   indi/irtusi   a.'.slgred resronslb I ' ! ty   for coord" na tin«; specffl' 
♦.jrc*ion-  or  activitier.   involv'nq ♦orces of  two cr core countrijis,  fiio 
or Ttofo Serv ice. 
■->.,*   rr; t,   tr    r:-' 
» ,.'  r..r rese^tat''v^-, out does not have the authority tc compel  flcjre««i«nt. 
'r r.asn of oioaqreement be+ween the agencies  Involved, he should tffwmpf 
*■ oL'*ain essenti-ii   agreement bv discussion.     Ir; the e'-ent that he It 
u--Mo to , L'-ain essential  agreement,  he shall   -ofer the matte;   to tf»a 
■■ :       * . "'.  aathoi'. i v . 

rr  two o- .Tiore  forces ot   the same Serv'■:&,.    He has  tu« 
re consultation between the ^ene'e»   Involved Of 

:i-12.      kjorrl i natipn_(ljSAC0C) .    The process of  socuring unity of »f^rt 
ir: ■'■'■■.Cf   jpvfcio^me-t cf courses of action  Involving the use of airspace. 

R-53.     Crossover  (FASSTER).    A potential   Incident of   interfarenca whicfi 
occurs wien a manned airspace user occupying airspace over a manauvar 
unit conflicts with one or more airspace users In the adjacent nanauva* 
un i + . 

B-54. ;esignated Airspace _(Doctrine and Procedures for Alrspaca Control 
in the Comba-T'Area. March", 1771". A segment of ofrspace wltn latarsilv 
and "vertical ly defTned iTmits" wltnl n which specie! alrspac« control 
procedures are applied by the airspace control facility to which as&lgnad. 

R-55. Direct Air Support Center (DASC) (MASSTER). 'iSAF fec111ty 
designed to operate with a CTOC or  an Independent DTOC. The DASC pfovldas 
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a fast-reaction ca ~~I I it , t o satis fy immediate requests from Anmy forces 
for tactical air s uppor . 

B-56. Division Airspace vont rol Element <DACE> <FM 101-5). 
See paragraph 8-15. 

B-57. ,' i rspace Sys t em ('1ASSTER). An airspace system 
is effective whe lo~ nts uti liz ! 1_ airspace provide the commander 
with sufficient support to allow t lm to accomplIsh his mission. 

0-58. Efflcle n y 
efficient when an 

An aIrspace system l s 
less time, communications, or 

personnel cannot e de i s a. 

B-59. Estimated Pro abl l lty of In erference <MASSTER). The ratio of 
the nuMber of oofent la l lnci de ts a ove an area to the number of 
simultaneous mi slons ~ . ve at area. 

B-60. Field Artl I 
the tl~ ol firlna 
This change could, ave 
the ml ss I on . 

l.\:J r'+'ar <FAt. ) Del ays <MASSTER). A change in 
s lons o accommodate the flight of aircraft. 

ea r ly or t at~ t l rina or c"ncellatlon of 

B-61. Flight Coordlna io1 Ce 1Te r CC > <AR 10- 25> . A subagency of 
operat lnq in the forward area of 
lat lon and c~unlcatlon 

the flight operatic 
~e field anmy, o 
capab I I it I es . 

B-62. F I I oh t 
tactical Prm arr-fraf' 
f I I gh t f o I I ow I nc , 
and identifi cat io 

( AP 31 -25>. The element of the 
tl o vstem which provides for aircraft 
a Jrc r1t t under Instrument conditions 

ai rc raft to friendly air defense agencies. 

B-63. Forward F< i r Contro l FAS J) <AR 31 -25). A highly mobile 
United states ~lr Fo rce tac ·cal ai r contro l system reder facl llty 
subordinate tot e con r reporting center and/or post used to 
extend radar cove ra e ot in e forward combat area. 

B-64. Integrat ion< SACDC>. The process of consolidating requ.l,....nts 
for use of airspace in t e in terest of achi eving a common objective 
at the lowest oossl le leve l of e ffort. 

B-65. Interference < ~ASST~R . The hindrance to operations, to 
Include safety hazar nd coordlnatl nq delays, resulting when two or 
MOre et rspece user · ""' s use the s ame aIrspace at the s.,. tlfll8 to 
BCCOIIIp II sh theIr ml ss Ions . 
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B-66.    Joint Airspace Control Center  (Ltoctrlne and Procedures  for 
Airspace Control   In the Combat Area,  March   1971).    See paragraph B-14. 

B-67.    Joint Force  (JCS PUB  I  and AR 310-25).    A qeneral  term applied 
to a force which  Is composed of  significant elements of the Army, the 
Navy or the Marine Corps, and the Air Force, or two or more of these 
services, operatlnq  under a single commander authorized to exercise 
unified command or operational   control   over such  joint forces. 

B-68.     Level   of Airspace Utilization  (MASSTER) .     The density of ground 
and aerial  weapon?  systems and aircraft within the commander's tactical 
sector of   responsibility. 

B-69.    MId-High   Intensity Air Environment   (FM 44-10  (Test  )).     An  air 
env i ronment  featuring substantial   use of  friendly aviation,  f leid 
artillery, and air defense artillery   in the face of enemy aviation,  air 
defense artillery,  field artillerv,   radar surveillance, and electronic 
countermeasurrers.     (This environment has not been experienced bv US 
forces since  isolated occurrences during World War  II, but must be the 
environment  in which  the airspace coordination service  is designed to 
function.)    The  air environment  Impacts on  doctrine,  factors,  and 
materle I . 

B-70.    Minimum Risk Route (MRR)   (MASSTER) .     A route recommended to Air 
Force a.id Army  aircraft to minimize the probability of the aircraft be:nq 
involved  in a potential   incident of   Interference.     In the report this term 
is  synonymous with  the term "recommended  route." 

B-71.    Mission  Pair Combinations   (MASSTER).     Two different a I rspace 
users'  missions over ä maneuver unit which overlap   in time. 

3-72.    Monitoring Service  (TACM 2-1).    The general  surveillance of 
known air traffic movement by reference to radar scope presentation or 
other means for the purpose of passing advisory   information concerning 
conflicting traffic or providina navigational   assistance.    Direct 
supervision or control   are not exercised,  nor  is  positive separation 
provided. 

B-73.    Non-Troop-Support Artillery  (MASSTER).     Artillery  fired at 
targets other than   in support of  troops   in  contact. 

B-74.    Positive Control   (JCS PUB   I  and AR 310-25).    The operation of  air 
traffic  In a  radar/non-radar ground control  environment in which positive 
identification,  tracking, and direction of  aircraft within an airspace 
is conducted by an agency having the authority and responsibility therein. 
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-75 . Potential Incident o f Interference (MASS T£R). Any pcTenT ~ · 
hindr -;r •:. to ooeraflons resulting When 'tWo or lftOre alr'Space users, of 
which t least one is manned u e 1111) S<'lne · i s . r a t the so.1me 1lme 
i n order to a comolts~ 1 etr ~lsslon. 

-76.R ~~atr.i~o~~~~~~~~~-~~~cM'~1~1 s~s~l~orn~Pja~l=r•~~~l~n~•~t~l~on~<~~~S~S~T~E~R~>. 
~ e traCtfon uMber of pofe~fial fncfdinfS of 
i tedere,ce .• ·' r~"'~~ u er ana ~rea and ~~-se JenCJIIINttor Is the 
l umber o f ~ · •,tr " • 1f .. '-'~" Ina t ons ~ • t .,e :;~ r· pe ver tha't are•. 

a ~ree CJCS P~ _;. An .3recs lana, sea, or a r) l"l r · t· 
I restrlctl ,e ~ftsures eMployed 'to prevent or mlnlmlzo 

C:ontre r Authorl!y <TA01 2-1). An otflc:er 
Trs l~e-conTrol u'thor ttv as coordln8tln 

col"lt ,..o serv I_ in a:" I rsp ce contr't'l iector. 

·-eo. i111p ' .t i c , .., lulfte o• f. '"'Soace (''"SSTER>. A r-ectangular 
oan r releoioe--crwh'os.e-aT~ion- d@scrlbe tt.e ten9tt~, width, and depth of 

ce uti • zed vera soec f i er.l ~!me i nterva by a projectile or 
~! r t-r , 

-1 ; . ::a t r ;r ·ro • ~ e.,ter-s The princl a air 
peratlons lns't~ll;,tlor . tar1 or- ;hlp based) frCfl" which •I I alrcr~ft l!n 

war~' 1 ~uncT I s 4 Tactrca air ooeratlo~s are controlled . 

~ : Tica l Ai r 
operat ional cOMoonent 

rovide ai r ' lalson t o 

<TACP> (AR 310-25). A subordinetf· 
al r contro I system desIgned to 

fcrces and for ~e control of aircraft. 

·; - 4. Co ~rol Systern <AFM 11-t). The organization and 
eaJio~e f ~e e~s~rr to ~f an. direcf, and ~rol tactical air ope~atlons 
and to ccord i ~· Ji r operatl ~s o• otner ~~rv ices . It is como05ed 
co~ I aqen iQ~ nd connunl: t !o., -~ ' r ~ ronl cs 1 acllltles wh ; _~ provide 

for ce tral I =ed control d'IC de Antr_,l · ed '-lxecutlon t ml !'.~ Ions. 

~ -85. · • ..,j:; • - thP--E a..,.n Flight C~.ASSTEQ ) . A f lloht as close to tt'te 
~arth' s surface as vegefaff~n or dbs'ac l es wl II pe~lt, whl le g~nerally 
ol lowing The con,ours of t~ earth. 
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B-86.    Tactical  Air Navigation (TACAN)  (AFM5I-4).    A navigation yyntm 
which supplies slant range distances and bearings to aircraft. 

B-87.    Weapons Free (FM 44-1).    An air defense weapons control status 
stipulating that air defense fire units fire at any aircraft not 
Identified as  friendly. 

B-88.    Weapons Hold (FM 44-1).    An air defense weapons control status 
stipulating that air defense fire units do not fire (the right of 
self-defense  is not denied in peace or war). 

3-89.    Weapons Tirht  (FM 44-1).    An air defense weapons control status 
stipulating that air defense fire units fire oniy at aircraft positively 
identified as hostile  In accordance with the hostile criteria. 
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AWEX C 

AIRSPACE CONTROL CONFERENCE  MEMORANDUM FOR RECORD 

ATMAS-A 7 February 1073 

MEMORANDUM FOR RECOPH 

SUBJECT: Airspace Control Conference 

1. References: 

a. Msa, CDR CONARC, ATIT-RD-CP,  152137, Jan 73, subject:    Airspace 
Control  Seminar. 

b. Msa, CDR CONARC, ATIT-RD-CU,  171825, Jan 73, subject:    Airspace 
Control  Seminar. 

c. Ltr,  CDR MASSTCP, ATMAS-CG, 29 Jan  73,  subject:    Airsnace Control 
Conference. 

2. A aeneral  officers airsnace control conference was held from 020800- 
021700 Feb 73 at Buildim 38!), Fort Hood, Texas.    The nurnose of the 
workino conference was to discuss seven fundamental  issues identified bv 
the MASSTER Army airsnace control war name and CPX-exneriment with a view 
toward resolvinn these issues.    The conference was chaired by 
LTG G.  P.  Seneff, Jr. 

3. The followinn is a list of attendees: 

FORT BEMNING BG Richardson 
LTC Jones 
CPT Soraoue 
Mr. Himes 

FORT BLISS 

HO CDC 

CDC COMSGP 

MG Shoemaker, Raymond 
COL Russo 
COL Small 
MAJ Lyles 
Mr. Fries 

BG Vauohn 

BG Gudoel 
COL Adkins 
LTC Sea^o 
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COC CONFORGP BG Lynn 
COL Moore 
LTC Fanner 

CONARC COL Sol er 
MAJ Nettles 

FORT KNOX MG Desobry 
LTC Anderson 

FORT RUCKER MG Burdett 
COL Gaddis 
MAJ McLeomore 
MAJ Warren 

FORT SILL MG Wetherlll 
COL Caid 
COL Constance 
COL Nadeau 
COL MildrIch 
LTC Wlnqate 
MAJ Jerri son 
CPT Gordon 

FORT HOOD LTG Seneff 
MG McChrystal 
MG Shoemaker, Robert 
BG Starker 
COL Harrison 

4. This memorandum sumnarlzes the understandings reached with respect 
to the seven fundamental Issues presented. Comments by attendees on a 
draft of this memorandum are Included as Inclosure 1. 

a. Issue #1. examination of the ADA mlsldentlflcatlon rate used 
during the war game and experiment.    It was agreed that the mlsldentlfl- 
catlon rate used was a reasonable estimate of what can be expected In 
an average Army unit and permitted a valid Identification of airspace 
control problems relatlno to ADA mlsldentlflcatlon. 

b. Issue #2, the possible requirement for an ADA alert net to advise 
selected ADA flrlnq units of the passage of friendly aircraft.    It was 
agreed that an ADA alert net Is desirable down to Chaparral-Vulcan flrlno 
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units.    It was also aqreed that further Investigation Is needed Into the 
method of ooeratlnq this net and Into the feasibility of usinq orqanlc 
Chaparral-Vulcan comnunl cat Ions for this net.    A majority of the conferees 
agreed that this ADA alert net should not Include Redeye firing units and 
that Redeye firing units should be controlled through existing organic 
command nets.   A minority still saw a requirement to Include Redeye firing 
units In the ADA alert net. 

c. Issue #3, the use of a more stringent weapons control status for 
divisional ADA weapons.    It was aoreed that: 

(1) No change is needed in the definition of /\DA weapons control 
status. 

(2) No change is necessary on the nonnal division ADA weapons control 
status for Chaparral-Vulcan fire units with resoect to fixed wino hiah 
performance aircraft; however, it may be necessary to write out what mioht 
be a more nonnal situation concerning rotary wing aircraft for all weapons 
systems and the normal weapons control status on Redeye. 

(3) The division comande»* is obligated to snell out detailed criteria 
for the employnent and use of ADA for a oiven tactical  situation. 

d. Issue ?4, the possible requirement to establish a procedure to 
reschedule artillery fires not in immediate support of maneuver forces. 
It was agreed that reschedulina of this type of artillery fires is 
currently provided for through the use of restrictive fire planninq 
procedures.   The brigade fire support officer presently has Incomplete 
data on some fires not in inmedlate support of the maneuver forces.   The 
Field Artillery Center, Fort Sill, will develop procedures as how to best 
make this information available at the brigade level, which may require 
adjustments to present radio nets, tactical air reguest forms, field 
manuals, and SOP's. 

e. Issue #5, the possible requirement to establish an airspace control 
element at brigade level.    It was agreed that: 

(1)   The control of airspace at the brigade level is an inteqral 
function of normal staff procedures to be oerfomed by the operations 
officer assisted by combat support staff officers, conmanders and liaison 
officers assigned in suonort of the brigade. 
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(2) No separate staff orqanization Is necessarv to perform the air- 
space control function at the brioade level.    (Also see naraoraoh 5d 
below.) 

(3) The brioade operations center should include liaision officers 
from field artillerv, air defense artillery, Armv aviation, and Air Force 
when this type suoport  is l>oinn provided the hrioade. 

(4) That the ADA alert net teminus be located  in the t>rioade 
operations center.    Additional personnel nav be required for 24-hour a 
day operation of this net. 

f.    Issue #6, the possible renuirement for a divisional comunications 
net with an Air Force aircraft control center/post.    It was aoreed that: 

(1) There appears to be a renuirement that a radio net be established 
to link an Air Force control  facility and an Armv division.    A majority 
of the conferees anreed that this will be one frequency with terminals at 
the division headouarters and each brioade as well as at the Air Force 
control facility.    The communications between the division headquarters 
and the Air Force control facility will be monitored by the brioades to 
facilitate the speedy transmission of on-the-wav instruction to the ADA 
alert net.    A minority felt that there nay not be a reauirement for 
brinades to monitor this net.     (Also see naranranh 6,  Incl   1.) 

(2) It would be apnronriate for the Air Force to provide the 
eouipment and personnel  to ooerate this net.    The objective of this net 
is to reduce risks for Air Force aircraft which transit the airspace 
over a division and facilitate Air Force control of Air Force aircraft. 

n.    Issue <7, the possible reauirement to establish additional 
communication nets within the division, to include the division airspace 
net, the fire sunoort warning net, the ADA alert net, and the brioade 
air-to-qround net.    A composite of reouired airspace control comnunica- 
tions nets is depicted graphically at indosure 2.    It was aoreed theit: 

(1) A Division Airspace Net is reouired between division headquarters 
and the brigades for the purpose of oassinn airspace control  information. 

(2) The Fire Support Warnina Net may not be required.    Current 
procedures, with some minor modifications, provide adequate capabilities 
for coordination of field artillery firinos.    The Field Artillery Center is 
determining the modifications which must be made to provide the brioade fire 
support officer Information concernino all artillery and heavy mortar fire 
which transits the airspace over the brioade. 

(3) An ADA Alert Net is  required.    Discussion concernino this net is 
Included In paranraph 4b above. 
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outlined in paraoraph 4e above as part of an inteorated combat support 
section performino airspace control functions as well as their normal 
liaison functions on a 24 hour a day basis. 

(4)   Vary the ADA alert status and/or rules of enqaqement. 
Modifications should be made both by type weapons system and by qeo- 
nrarMcal  location of the weapons. 

f.    Briefinqs should be nlven to various Air Force units concerning 
the probability of Air Force and field artillery and mortar (FA-M) 
conflicts. 

J Inci " JOSEPH 8. STARKER 
as Brlqadler General, USA 

Chief of Staff 
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SL'fiJ[CT: Cor.t~ents, AtnNce COfttrol Conference 'tePiorendum for Record 

l. ~eference, ltr, COR MSSTER. ATnAS-A, 7 Februarv 1973, subjett: 
MP.MOrandum for Recor~. ~ir~ntce Control Conference. 

' 

T l1 latter refert>nced in "'"'"ranh 1, above, 11sked that attendees of 
th • Anrv fd t"$oacta Control Conference ._.ld at Fort ttood, Texas on 
2l Fet-ruary 1~73, co.-ent on ttte dreft !'Ptn'"lndum f"r rec()f"d of thf! 
confC!rcnce. .. 
3. lle follo,·r nn verbatim c.._..ts wre received frc. the U.S. Amv 
Continental A~v C~ftd. fort f4DnroP., Vi~tnta: 

r 
a. . .evlC\'1 of draft ~trR s been COI'W'leted. This ttn aarees with 

surPdrlzation of c011111ents fiNS nted. 

o. COIII'Ienb, concu~ce and/or nonconcurrences wn 1 be provided 
after C0iU\RC review of fina11zM :•R. 

• T .c fo1lowi"a verbatim ~nts were received '""' te. U.S. Amy · 
Cor.:.. at .. cvf'l1oonents t. tnnand, COIIC>It SysteiiiS GPOUn, fort Leavenwcrth, 

I 

' 
a. n.e remcrandum .,., reviewH as NQ\IeStN. ~4tth exception of the 

coment in paranra"h 2, the,._...._ KCUNte1y -rfaes the...-,. 
s•. :.nd;nos reached ·~ tlte confeN~~Ce. 

u. :he rtOint m~t~ttoMd near the close of t• conteraftce by BG Vau~n 
t niA!: t:1e evaluaHon contin• ts not tncluded tn the ....,..andYP~. Th' s 
'1ectd1uart -- .-s considers it ess•ttal to eXII!Iilll the svste~~~ •ich ~~ to 
~.e recomended to Departflllt'lt of t• Artly IS t• Aff'tv Airspace r.ontrol 
'; y .> t~ . 

~- The followinn verb ~1m ct'fllneftts wre reatWC9 fNPt tile u.s. "-f'ffl 
Field Artillery School, Fort Sill, Ok1ahell: 

a. The Ft•ld l\rtt11ery C.~ his ~viewed t,. .....,.sta~Mtinos 
react .-d durinn the 2 Ferua,.. An!'Y AirsDace Control C.feNKe .and 
concurs wit" Dlracaraotl 4cl IfNI oeraeraph 4o( 2). 

b. The Field Artt11ery c.ter ts revtewt• QWNtat ~~NCedlres usee~ 
by the Bria•oe Fire Suopert Offtcer to det.erat• tile belt ..U.. to 
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"'bje,thes &flreed upon. A"'j stmt~. ts ""1 t» N«i~t~ t · 
£ s~n· 1 •dio nets, tactical air request fct~s. fteld ... M&:,, 

T e fol ow1nq verbat1111 :eaxnts were r~ceived frt~~n -:.1e U •• ,,... 
~~· o F~ ~ ~ J t rr , A,J~~ma 

Concur .i t~ summary o~ i ssu~s 1-~ ts stated. 

Tfle PC, · , ··· I.J r:-:i ti c;-: as 0 r•.c.t :i to iS S ' 4~S s--· ft: ~ -~fnta1n~t 
•:ne1 tl ow : 

, E .; •st1 n·l (J OC ! t i r.e (FM l-6G) ~ovt!rrdng t he A.,..,y · ~ Atr :'!"aff t ~ 
1 }~·~~· !"OV: des f ot ~ C•:"''••ll fl i(.at .un ltnk w1trt tlte CA~o. i O 

t 11 : f . : ~o t"lrt~ ~.,. ~ :: cane ~ ,-;:~ th~ itL· tr-1.,~~' control ~fss ~ ~r. 
. t w1 . not olayed du r no the CPX •• ~ment rnr was tts .. ~f)Ort l; , • 
. 1.1 ~ 51 ered 1· ev\11uatir.e the BAS : concept or tn deterw1n, • .• e 

"ew dl vHi onal cor•r.u •. icatiun'- net wi t n t ne Atr Fcrc• CK/1' . 
~~tJt 1on c~nab11tt1es of the FOC/FCC s ~teM (t.e., FM, WMr, U ~ . 
,,., ~) should t>e thoi"C)Uqhly •valuated Utlder ftelc co~~ : f '"~ 
· • c: ..,~ -1t -:'( ten JCpl\ntJer1 ut ' 11~at1on of exist•"Q .~TC "rscr ••. :o 

·. ~n. could c.ontr• ou .. e to airspace -••nut. Ala ~ 
'I ' U, ~ cil• t:' 1a1ua t i0ft ~ld .. to 1-tff'y pOt.ftt8) $8WiftM 

, •• e~. r 4J1 ; .. t>ou!nc1es and ~~tPIIIftt .......... ~ llllllr u.t 
-;e i !»Jlut1 ons e ·olwtn~ f:"'OI the a1rsiiiCI COfttro ....... .-t . 

.. ~ ve -:OfiT.'lt-r t s ! r t! suppurtea ~:y opet"i! •: i ona 1 t!A;Jer 1 :.-.~~ ~ n~<J 
·~"" . ~ $ Ai r raffic Control Cfii'Nf'Y (i2d ATC) ·tn ""•""~ ~o1nt 

on 11cted b¥· the Reldfntss ea..nd and !ne 18th A1rbGrlle Cot"Jtl , 
.. rc i ses have succcssf:Jlly d-strated that tile w ti:Jit1U&toni 

' ie~ :)f the F'O~/FCC can orovtde ( tn Mdttt• to f1 ttttt fo11•~n~) 
t c.. i .. s a. L fo.~tion to Aft" Force l'ld A""Y At.-cf"!ft. 

c 1 J> to ether A1rs~ace Control Agenctes. This ~ ~ sutQiss~ul1y 
"u;nerl " co- 1orat i ng aftd tntercomttettng the ,OC and :ltt/P nt~W~'• , ·· · 

· ~ n~ ~e t •m~i~ ~rquisttton and d1s ... tn•t1on of estenttel 
at1 to thP FCC ~nd D1Y TOC ~1c~ ere '1m11ar1J locatld lid 

c ""' ,, ;. i.l t 1ons w1Se. 

ln .1 rocr to provtck> 1 better baseline for clec ts1GM lltoc1at.ed 
pace tr~n•~nt. It h reeD 1 lftdld t ... t till FOt/FCC SJSt• be 

; dur1no the fo~t~c~tnq GAll~fT HA D E~rctse to ~•ne the 
' 'ts raoabfl i ty to s....,.-t the f~~~c: t ilfts of e1"tteet contre1 . 

· ... 1owi..,a verblti111 ~nts were :-ece1ved ff'Oft! the U.S. ,;...., ;e •,. 
~· o ; • Fc.lrt Blfss. Teas: 
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a. Reference paraqraph 4a.    The absolute values presented durino 
the airspace control conference are not considered a valid Identification 
of airspace control problems relatinq to ADA in that there is a great deal 
of difference between the potential incidents identified by the computer 
and the shootinq down of airplanes.    This is primarily due to the computer's 
inability to play system limitctions (i.e., rear aspect only for Chaparral 
and Redeye) plus the fact that attrition w« not olayed.    This allowed 
mistaken engagements and even multiple mistaken enqagements which would 
not have occurred in real  life.    Additionally, it must be remembered 
that the mistaken enoagement problems in an all arms' problem rather 
than a pure Air Defense Artillery problem due to the fact that one of the 
weapon systems under discussion is an all arms weapon.    Recorrmend that 
the memorandum for record be modified to indicate that the mistaken 
engagement rate is valid for Identification and quantification of the 
problt.m only if system limitations, proper tactics and attrition are 
played. 

b. Reference paraqraph 4b.    Further investioation of the ADA alert 
net without regard to other airspace control functions is seen as a 
refinement to a system which has not been validated.    Further investioa- 
tion should be made of the entire airsoace control system so that some 
base reference may t*e established which, in turn, can be subjected to 
risk analysis to determine an acceptable risk level for aircraft.    The 
accepted risk level must drive the determination of airspace control 
requirements and functions.    Without determination of an acceptable risk 
level, testing of individual elements of a system is of necessity 
inconclusive and may lead to conclusions which are not supportable by 
logic or data. 

c. Reference parag-aoh 4e.    If any conclusions can be drawn from the 
CPX conducted in November 1972, one miqht be that the existino staff 
cannot absorb the airspace control function and still perform its present 
functions.    A consensus of views expressed during the seminar indicate 
that a Tactical Support Center or Combat Support Center should be formed 
to accomplish the airspace control  function.    It was agreed that the name 
of such an entity was of no Importance but that recoonition of the need 
for a coordinating aqency was very important.    Further discussion 
indicated that the airspace control entity would not be a TOE organization 
but would be formed during combat and combat trainino situations  to 
coordinate all combat efforts in the brigade under the staff supervision 
of the Brigade S3.    Reconmend that the memorandum for record be changed 
to reflect the aqreement that a Tactical Support Center or Combat Support 
Center (name immaterial) be formed to accomplish the airspace control 
function. 
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d. Reference paragraph 4f(1). The requirement for a communications 
net between the CRC/CRP and the brigades in addition to the division 
headquarters has not been fully validated. This point was raised during 
subject seminar. In addition, the Division Airspace Net discussed in 
paragraph 4g(l) of subject document could be utilized for passage of 
on-the-way information. Recommend that memorandum for record be changed 
to reflect the need for further evaluation in this area. 

e. Reference paragraph 5d. A rerun of the CPX experiment will be of 
doubtful value unless a complete aii space control system is tested. A 
base data reference was not established during the previous CPX in that no 
system tested yielded the desired results (i.e., no potential incidents 
of interference). A system can be validated only if it proves to 
produce acceptable results. At that point, refinements such as those 
mentioned in the referenced paragraph may be in order but not before. 

f. In summary, it is felt that further investigation of the entire 
airspace control system in the form of another workshoo and/or CPX is 
required and that further refinement of the individual elements should be 
deferred until a system with an acceptable risk level is designed, 
evaluated, and validated. 

8. The following verbatim comments were received from the U.S. A^my 
Infantry School, Fort Benning, Georgia: 

a. Goncur with the sumtnary of all issues except that part of  (1) 
of issue #5 which states, "the control of airspace at the brigade level 
is to be performed by the operations officer ..." The USAIS orefers 
the summary statement by Colonel Harrison that "control of airspace at 
the brigade level is a lesser function by the coordinators on the brigade 
commander's staff. Functions of airspace control are necessary but not 
a separate element in every organization and the magnitude changes with 
the organization." Rationale for this preference is that responsibility 
for airspace control among the brigade staff was an unresolved issue 
between the S3/S3 air and further investigation may reveal that this 
function can be delegated at the discretion of the brigade commander 
without adversely affecting mission accomplishment. 

b. Recommend that paragraph 5e of the inclosure to the reference be 
rewritten to reflect that the subject briefings were suggested as a task 
for the Field Artillery School. 

9. The following verbatim comment was received from the U.S. Army Armor 
Center, Fort Knox, Kentucky: "The draft memorandum for record of the 
Army Airspace Control Conference has been reviewed and found to accurately 
reflect that which transpired." 
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e. FM 6-10, ArtiIlery Communications, March 1970. 

f. FM 6-20-1, Field Artillery Tactics, July 1965. 

g. FM 6-20-2, Field Artillery Techniques, March 1970. 

h. FM 6-102, Field Artillery Employment, Aerial Field Artillery, 
January 1970. 

i. FM 6-140, Field Artillery Cannon Battalion and Batteries, June 1965. 

J. FM 7-20, The Infanlry Battalions, December 1969. 
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ANNfX E 

SYSTEM PROCEDURES, TACTICS, ANÜ TECHNIQUES 

E-l.  Run I. 

a. System A,  which was evaluated durim run   I   on 6 Novewier   1972, 
used  Scenario  I,  Delay.     System A used a BACF ao th« brioade's  primary 
aqency  for airspace control.     The critical   information  passed  between 
agencies   is shorn  in figure E-l. 

b. The tactics and techniques  used by  th«^ plavor orqanization are 
shown below: 

(1) The delay operation was conducted  in accordance with  FM 61-130, 
chapter 8,  section  IV.    The division delayed  in zone across a  front 
25 kilometers wide with two briqades abreast along successive positions. 
The reserve brigade was positioned   In the center of  the division zone. 
This  facilitated  its employment th-ouqhout the division.    The divisional 
armored cavalry squadron protected   "he division's  rieht  flank.     Its air 
cavalry troop screened the  right brigade's  front.    The  air cavalry  trooo 
was attached to the division and screened the  left briqadp's  front. 

(2) The field artillery  fires which were available to the division 
included the division artillery assigned battalions and the following 
additional  artillery:    Seven   155-miI IImeter howitzer batteries,   five 
8-Inch howitzer batteries,  and  four   175-millimeter gun batteries.     The 
employment of these fires was characterized by mixed calibers  in denth. 
Targets were engaaed at  long range and by  Increasing volumes of   fire as 
they  closed on the delay position.     The priority of   fires  was to engaged 
forces of company size. 

(3) The divisional   ADA and Redeye weapons wore ennloyed to orotect 
the brigade and division command posts,  LOC's, and  forward elements. 

(4) Close air support  strikes  were employed aqainst platoon-sizJ? 
mechanized and tank targets  near the  friendly  forward elements and 
battalion-size and command  facilities  targets  in the eneny  rear.     Twenty- 
elaht percent  (13 of  4P)  of   the air missions over tho division were close 
air suDDort.    The supporting  aircraft used an aerial  maneuver snace 
3 kiloneters hv 4 kilometers  by 8,000  feet.    These strlkos were on station 
an average of   10 minutes.    The aircraft penetrating the division airspace 
on   interdiction,  conbat air  patrol,   and reconnaissance missions  were 
flying  between 0 and ^OT   feet. 
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-i   ■ e  ,':: " r>u:.. ■;r+  s*''\Kbs  were  e^r'C'V3-   ir^m^t   conhtnec   ^rr;. 
.,..-.(■■-     -.".'ir  *'• '   ''-ien';l/   forward  dements.   assemMy  are-1».,,   .^nrj 

,,  'r    i •■   ~f,e or.P",    "oar.     Of   the  air  fttsions  ever the  division, 
'•.     ^'^o'--   i.'7  -?>  • '^   we^e clcse air surocrr.     T1-.^  su^ncrtirq aincr^f^ 

■•■':   -r   •■_••■ C"1   r-.-<fiPuver GDace 5 ki lcmete,"S   'y   b  K! l"f»ieters  'v   i '■  ^ÜO   'ye-* 
'f.'.   ,i i -   -->-•   WA-'O en  station  an  averaae  of   IC minutes.     rt,e alrc aft 
:■•.■■,! fa"   ' :   ■'".e   j'^isior   air  ;r^c9  or    i nre'-di ct i on,   conDat  air  nat-ol, 

'.'■a  rt-rcr.'-a'*   sar.e  missions were  * i v i no  between  0  and  5,000 feet, 

opriy  aviation was   used   in  cor^and  and  control,  oLservatlon, 
medical   evicjation,  ard   liaison  rclps. 
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r-3.     Run  3. 

a.     System B which was evaluated on 8 Novenber  I ?72,  jsod Scenario 3, 
Countor-attack.     System 9 used existing elements  In th«? current TOE,  without 

r,  Army   personnel   augmentation,   for control   of  airspace.     TOE equipment was 
augmented with   radios.     The brlnttl*  S3 air was  the primary agency  for 
control  of  airspace.     It appeared *hat the three rersoinel   In the ^3 afr 
section worked on I / on  airspace cortrol.     The basic philosophy of this 
>vstem w JS  to asslgri  a minimum risk  route based on general   knowledge   jf 
tr > *,T.tical   situation  rather than on detailed knowledge c^ the act'vi+ieä 
n'   ^A"t   ^r,  and  Army aviation elements.    The critical   Information j.afsed 
^. •-<->•-r  ^o-ncier.   Is   shown   In  figure £'-3. 

(!)    Changes  tnat were made to svstem B are   lifted below: 

(FI)    Af+er   1645 hours the brigades no  longer monitored the CHP ntt. 

(! ) At ITgo hours 3d brigade elements movea into a jump CP. The 
'•" ■ nets jvts, lat'e in the jump CP Included the brigade command ret, 
jirnc-   sj-Do^t  bat+afion C0-S3;  05 Bn CÄF  FSH,  NÜO;   Air Req Net ALO,  ;■■'/). 

ic)     Jniy one 'nap was available  In the Jump CP. 

(2)     In  the main  hrigade CP, operations and technigues used  in 
-;    R wf>rj? thp  sane  as thosp used  in system A,  with   the exceptions 

''*     !n  the  2d brigade the S3 air  (one officer,  one NCO, and one 
■■^Tf".   )   ^ad no map and did not plot routes;  the  FSO had radial  displayi- 

i   i-<r. map  *or a'reraft   locations. 

CD)     In  the  3d brlaa^e the S3 air  (one officer, one NCO, and one 
■=7  ;.)   jrtually  plotted routes on the displays,  and they were  loca^e' 

or,.;      t)~, o    F'j^. 

r)     It apaeared that the majority of  the AF minimum risk routes 
>••'■■'■■ .i^sianed along the division ?nd brigade boundaries. 

').     Tne +actic5 and technigues used by the player organization are 
'./•"w-   h.Jlow: 

'')     ^he ccu-terattack was conducted  in accordance with P^ 61-100, 
c1 K+or  7,  section   III.     The division counterattacked  In zone across <J 

fron-  l|   r i lometers  wide with one brigade  In order to reduce an assumed 
penetration and se'ze two battalion objectives.    The reserve briqade was 
positioned  I ^ kilometers to the rear'and was committed  In the 2d brigade 
zone.    The divisional  armored cavalry squadron executed a rear area 
security mission.     The air cavalry troop remained under squadron ccntrni, 
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Para E-3,  Run  3   (coot) 

(2) Field artillery  fires  available  to the d'vision   includei  the« 
division artillery assigned battalions  and the  follow im  additional 
artillery:     Se^en  l55-r"I I 11 meter howitzer batteries,   five B-inch 
nowitzer batteries,   and  four  I 75-ri 11 Ineter qun bitter Jes.    The 
en^lovnent of  these  fires was  characterized by  oositioninn  in depth. 
Mediiir» artillery supported the counterattack  from current or alternate 
positions.    Heavy volumes of   fire were used to  Isolate the penetr-^*1-r, 
and to neutralize elements within the penetration.     Dr!oritv of   fi'-^s 
was to forces   In contact until  the counterattacking  forces crossed the 
I ine-of-departure,   at which  time they had  priority  of   fires. 

(3) The  divisional   ADA Redeye weapons were employed to oroter     -  • 
division and brigade CP,  the counterattacking  forces,   and t^-e clff^r   ■. 
i n control. 

(4) Close  air support strikes were employed against  armor and 
mechanized elements   In the penetration and  reinforcements   in the enemv 
rear.    Of the air missions over the division,   35 percent  (20 of 6!     •' '•• 
close air support.    The supporting aircraft used ar   aerial  maneuver sna-.e 
G kilometers by  7 kilometers by  10,000  feet.     These aircraft were on 
station an average of   15 minutes.    The aircraft penetratinn the division 
air space on   interdiction,   coftat air patrol,  and  reconnaissance missions 
were flving 5,000  feet. 

(5) Army aviation was  used In command and control,   liaison,   and 
medical  evaluation  roles.    No air or attack cavalry elements wer?  r /en 
an area of operation. 

F-4,    Pun 4. 

a.    System B-1 , which was evaluated during run 4 on   I 3 Nove»^>er   lr   1, 
used Scenario 2,  Defense.    B-l   Involved only minor modifications  from, 
system B.    The modifications   Involved changes   In the physical   layout of 
the working area  for the S3 air at brigade.    Except  for the chanqes 
noted below,  the procedures were the same as those used   in system B. 

(1) The brigade copied all  Information transmitted on the CRP net. 
When division asked  for minimum risk routes,  the brlaade was ready. 

(2) During the  first 40 minutes,   the brigades  did  not mc-iltcr the 
CPP net. 
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(3) At   I4|5 hours  the  5d brigade elements moved   into a jump CP. 
Th»» radio nets  and personnel  available  in the  junp CP were: 

(a) Bde end net:     Co. 

(b) 06  bn C^F net:     FSO,  NCD. 

(c) Air   rei   net:     AL^,   NCD. 

(4) The  FSO had the only map which was   avai lahl^   in the   jump CP. 

b.    The tactics  and  techniques  used by   the  plriver ornanization are 
shown  bPlow: 

(1) The  defense operation was conducted   in  accordance with 
FMf,|_nn,   chapter 7,   sections   III,   V,   an^  VI.     The division defended 
in zone across  a  front 24  ki lometers wide with   two brigades on   line   in 
an area defense.    The   reserve brigade was  nositionod to the  rear of  the 
5d bM^ade  for employment   {n that zone which  was  astride the ma ior avenue 
of a^roac^   into the  division.    The divisional   armored  cavalry squadron 
had a rear area security  mission.     Its  air cavalry troop was  nrotectim 
the division's   riqhf-  flank. 

(2) Field artillery   fires available to the division  included the 
division art! I lerv ass'oned battalions  and the  followim additional 
artillery:     Seven   l5?-mi 11imeter howitzer batteries,   five 8-inch 
howitzer batteries,   and   four   175-millimeter qun batteries.    The employ- 
ment of these  fires was  characterized by mixed calibers   in depth. 
Priori tv of   fires was  to the 2d brinade.     Interdiction  and counter- 
battery proqrams were active. 

(3) Division ADA and Redeye weapons were employed to protect the 
division and briqade CP's,   the reserve,  the MSP,   and the main defensive 
pos i t i ons. 

(4) Close air sunoort strikes were emp loved anainst corrbined arms 
elements,  near the  friendly   forward elements,  assemblv  areas,  and LOC's 
in the enemy  rear area.     Of  the air missions over the  division, 
y> percent (21   of  58)  were close air support.    The sunnortinq aircraft 
used an aerial   maneuver soace 7 kilometers  bv  7 kilometers by   10,000  feet. 
These strikes were on station an averane of   10  minutes.     The aircraft 
penetratlnq the division air snace on  interdiction, combat air patrol, 
and reconnaissance missions  were  flyinq 400  to   10,000   feet. 

(5) Army  aviation was   used  in command and control,   medical 
evacuation,   liaison,  and observation roles.    No air or attack cavalry 
elements were qiven an  area of operation. 
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E-5. Run 5. 

a. Systam B-2, which was evaluated during run 5 on 15 November 1972, 
used Scenario 4, Attack. B-2 u-.ed an augmented brigade S3 a>r section 
as the primary agency for control of airspace. The basic philosophy 
and operational procedures of system B-2 ««ere the same as system B 
except for the areas noted below: 

(1) The brigade S3 air sections had one officer, one NCO, and one 
RATELO. The sections plotted the routes of aircraft. 

(2) The FSO at 2d brigade plotted close air support boxes. 

(3) The layouts of the two brigades are shown in figures E-4 and E-5. 

|Map| 

H 
|Map| 

00 

S3 

|S3.  Mr| 

Figure E-4. Layout of 2d Brigade In Run 5 

Figure E-5. Layout for 3d Brigade in Run 5 
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Para E-5,  Run 5  (cont) 

b.    The tactics  ind techniques  used by the  player orqanizatlon are 
shown below: 

(1) The attack was conducted  in accordance with  F^ 61-100,  chapter 6, 
sections   I,   II,  V,  and  VIII   through XI.    The division attacked   in zone 
across a front 2? ki loneters  widp with two tirinadr":;   abreast.    The 
reserve br'qade was positioned to the  rear of  the 2d  hrinndn for employ- 
nent  In that zone.     The divisional  arnored cavalry squadron protected 
the division's east  flank.     The air cavalry troop remained under squadron 
control. 

(2) Field artillery  fires  available to the  division   included the 
division artillery assioned battalions and the followino additional 
artillery:    Three   155-millimeter howitzer battalions,   one 8-inch 
howitzer battalion,  and two   175-miI Iimpter qun  battalions.    The 
employment of  these  fires was characterized by  forward positioning and 
heavy volumes of   fire.     priority of  fires was to t1-^  2d brigade. 
Preparation and counterbattery programs were active. 

(3) The divisional   ADA and Redeye weapons  worn employed to protect 
the CP, MSR,  attacking   forces,   and  fire support means.     Each  attacking 
briqade had a Chaparral"Vulcan battery  in direct support. 

(4) Close air support strikes were employed against  fixed defensive 
positions,  hard targets,   and armored and mechanized elements near the 
friendly forward elements,   and  reserve  forces were taroeted   in the enemy 
rear.    Of the air missions over the division,  39 percent  (.21 of 53) were 
close air support.    The  suoportim aircraft used an aerial  maneuver 
space 8 kilometers by 6 kilometers by  10,000 feet.    These aircraft were 
on station an average of   10 minutes.    The aircraft penetrating the 
division air space on  Interdiction, combat air patrol,  and reconnaissance 
missions were flyina 500 to  10,000 feet. 

(5) Army aviation was  used   in command and control,  medical 
evacuation, observations,  and  liaison roles.     Air and  attack cavalry- 
teams wore missioned to brigade   level. 

E-6.     Run 6. 

a. System B-3, which was evaluated durino run 6 on 16 November 1972, 
used Scenario 5, Exploitation.  System B-3 used the procedures and 
organizations as in system 8-2 except as noted'below: 

(I) The DACE constructed an 8. kilometer by 8 kilometer box with a 
10,000 foot altitude around the target location for each Air Force close 
air support mission.  The DACE posted the box alonn with tines (entry 
and exit) on displays. 
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Para E-6,  Run 6 (cont) 

(2) The FSC could not  recommend the use of any pfrmissivn  firo 
support coordination measures  such  as NrL and FCfL.    Because of   (I)  above, 
the FSE was  forced to coordinate and schedule all   FA fires  Into the 
division zone by corps artillery OS and GSI-i units and  division  artillery 
GS and GSR units firing non-troop-support type f i TPS .     The Fr,F  observed 
the DACE display of  close air support boxes  (8 kiloneters  by  8  kilometers) 
and placed the box with  date and time group on the FSF display,     unen 
the division artillery FDC or corps artillery  FDC ca'led the division 
FSE concerning an upcoming non-troop-support mission  that  conflicted with 
a box,  the FSE advised the FDC of  the followina choices:     Select another 
firing unit,  accelerate firing,  delay firing, or do not fire.     The 
FSE plotted scheduled fires on displays and coordi .ated with the 
appropriate tactical   FDC when conflicts with boxes were apparent. 
Initially,  the FSE advised the DACE of  scheduled non-troop-support fires 
but because of the workload was forcpd to stop. 

(3) Field artillery units cleared all   non-troop-support missions 
with the FSE prior to firing. 

(4) S3 air. 

(a) An additional RATELO was added in the 3d brigade. This gave 
the section a total of four people involved in airspace control. 

(b) Only "on the way" information was monitored on the CRP net. 

<5) Army aircraft. Beginning at 1400 hours, scenario time, all 
aircraft were required to call into the appropriate brigade S3 air. 
These calls initiated alerts to ADA units on all aircraft flights 
traversing their area. 

b. The tactics and techniques used by the player organization are 
as shown below: 

(I) The exploitation operation was conducted in accordance with 
FM 61-100, chapter 6, section VI.  The division exploi+ed in zone 
across a front 23 kilometers wide with two brigades abreast on six 
battalion axes. The reserve brigade was positioned to the rear of 
the right brigade for employment in that zone. The divisional armored 
cavalry squadron protected the right flank. The air cavalry troop 
remained under squadron control.  An attack helicopter squadron was 
under operational control of the division and had a troop in direct 
support to each of the lead brigades and the squadron (-) under division 
control. 
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Para E-6, Run 6 (cont) 

(2) Field artillery fires available to the division included the 
division artillery assigned battalions and the followinq additional 
artillery:  Süvon ISS-miI Iinetnr howitzer Letteri^s, five 8-inch 
howitzer batteries, and four I 75-^1 I I irneter qun bnttories. The employ- 
ment of these fires was rharacter i zed b/ enqaoor.enf of targets of 
opportunity.  Fires w^ro usfI to destroy onony forces. 

(3) The divisional ATA and -'odeyo weapons were employed to protec+ 

the advance elenents, najor coniiand post-:, and main supply routes. 

(4) Close air support strikes wore employed against pocKcts of 
resistance and reserves.  ''f the air missions over the division, 
31 percent (16 of 51) woro close air support. The suonorting aircraft 
used an aerial maneuver space- 8 kilometers b/ 3 kilometers by 10,000 feet, 
These strikes wore on station an average of \ ?.  minutes. The aircraft 
penetrating the division air space on interdiction, corojt air patrol, 
and reconnaissance missions were flying at yX ro 9,000 *eet. 

(5) Amy aviation was used in command and control, liaison, and 
medical evacuation roles.  Air and attack cavalry elements were missioned 
to brigade level. 

E-7.  Run 7. 

a.  System 8-4, wnicM was evaluated during run 7 on 17 November 1972, 
used Scenario 6, Mrmobile Operation. Gyste^ 3-4 used the procedures and 
organization used in B-T except as noted below.  For the first 2 hours, 
there were less than perfect flying conditions (l,",!?  feet and 5 miles). 
The 2d brigade reported all aircrjft on the ADA alert net, even though 
there was no formal requirement for passing information on single 
aircraft Army flights (except for command and control and medical 
evacuation). 

(1) DACE.  Samp as i-Z  except during *irst 2 hours.  Ouring the 
bad weather conditions, the close air support box was reduced to 
8 kilometers by 3 kilometers by 5,]Ow feet. 

(2) FSE. Close air support Doxes were plotted on the FSE map. 

Field artillery firings were coordinated f rnn the 'nap as opposed to 
utilizing DACE displays. 

(3) 33 air. 

(a)     The   3d  brigade  used   four  people  for  a;rspaco  control. 
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Para E-7, Run 1 (cont) 

(b) Th« CAP net was not used at brigade level. All minimum risk 
route and "'on the way" data were passed from the CRP to the DACE to 
the brigade S3 air. 

^. The taatlcs and techniques used by the player organization are 
as shown below. 

(1) The airmobile operation was conducted in accordance with 
FM 61-100, chapter II, sections I through III and chapter 12, section XV. 
The division was attacking in zone across a front 24 kilometers wide with 
two brigades abreast, and an infantry battalion was placed 0PC0N to th« 
2d brigade for an air assault. The reserve brigade was positioned behind 
the 2d brigade. The divisional armored cavalry squadron protected the 
division's right flank. The air cavalry troop was in direct support of 
the assaulting Infantry battalion.  It escorted the lift aircraft and 
screened the airhead line. An attack helicopter squadron and an 
aviation battalion were under operational control of the division during 
the assault and until linkup was accomplished. The aviation battalion 
had two assault oompanles and one assault-support corncany. 

(2) Field artillery fires available to the division Included the 
division artillery assigned battalions and the following additional 
artillery: Two 155-ffli11imeter howitzer battalions, one 8-inch howitzer 
battalion, and t»«o 175-ml I litneter gun battalions. The employment of 
these fires was characterized by aerial fires during the preparation and 
the assault. Priority of fires was to the airmobile assault and then to 
the linkup force. Counterflak and preparation programs were active. 

(3) The ADA priority was to command and control facilities, aircraft 
staging and support facilities, and the linkup force. 

(4) Close air support strikes were employed against landing zones 
in the objective area, combined arms elements, and hard targels near 
the friendly forward elements. Enemy reserves were targets In the 
enemy rear area. Of the air missions over the division, 46 percent 
(19 of 41) were close air support. The supporting aircraft used an 
aerial maneuver space 8 kilometers by 6 kilometers by 5,600 feet end 
8 k' ometers by 8 kilometers by 3,000 feet during poor weather. 
These strikes *ene on station an average of 10 minute;». The aircraft 
penetrating the division airspace on Interdiction, combat air patrol, 
and reconnaissance missions were flying at 500 to 9,000 feet. 

(5) Army aviation was used in troop lift, resupp'/ command and 
control, medical evacuation, and observation roles. Air and attack 
cavalry elements were missioned to battalion level and supported both 
airmobile assault and the linkup. 
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Para E-7, Run 7 (cont) 

(6)  No artillery, only 4.2-inch mortars, wore taknn into the 
airmobile objective area. Mo ADA woapjns other than Redeye accompanied 
the air assault force. 

E-8.  Run 3. 

a.  System C, which was evaluated during run 8 on 21 November 1972, 
used Scenario 4, Attack. Under system C,  the QACF collocted all informa- 
tion from Amy elements which affected airspace control. The on! 
information passed to the DACE was that which wir,  reauested by the '.ACE. 
The DACE was only interested in information dealing with AF MRR.  The 
system C had the extension of the brigade lateral boundaries from the 
brigade rear boundary to a point in the division rear which encompassed 
all of the field artillery fi.'inq positions located in the division area. 
This extension of the boundary was used for coordination of airspace 
control activities.  All field art: liery units WTC reg'iired to pass 
firing data to the appropriate front nn  brigade ove-- the FSWN.  This 
eliminated the requirement for an FSWN roceiver at the division head- 
quarters.  The DACE did not plot any artillery firing information.  At 
the BACE one man did the plotting of all field artillery location and 
firing data.  He was overloaded, and it is doubtful that he could have 
maintained this level of activ;ty throug.hout an 8-hour shift.  The 
Army aviation officer in the B^CE plotted all flir;kt information. The 
two Air Force personnel at the BACE wore not utilized for airspace 
control activities at the BACE. The FCC was not qiv artillery unit 
locations or artillery firing information. The critical informatior 
which was passed hetwoen agencies is shown in finur*3 F-^. 

K.  The tactics and techniques used by the player oraanization are 
shown below: 

(I) The attach was conducted in accordance with P' 61-IOC, chapter 6, 
sections I, III, V, and VI I I through XI.  The division attacked in zone 
across a front 22 kilometers wide with two brigades abreast. The 
reserve brigade was positioned +o the rear of the 2d brigado for 
employnent in +hat zone. The divisional armored cavalry sguadron 
protected the division east flank.  The air cavalry troon ronained under 
squadron control. 
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Para  E-8,  Run 8 (cont) 

(2) Field artillery  fires available to the div'sion  includec the 
division artillery assigned battalions and tno foliowinq addltiona' 
artillery:    Three  155-mII Iimeter howitzer battalions, one 8-inch  f   witrer 
battalion,  and two  175-miI IImeter gun oattallona.    The employment of 
ihQi     fires was eh?-dcterlzed by  forward positicr, jnq and ledvy  volumes 
of   fire.    Priority of   fires was to the 2d  brigade.    Preparation ano 
counterbattery programs were active. 

(3) The  divisional  ADA and Redeye weapons were enployoc' to pJ.   ^c^ 
the  CP, MSR,  attacking forces, and fir« support means.    Eac-   aTta^iiiq 
brigade had a Chaparrel and Vulcan battery  in direct support. 

(4) Close air support strikes were employed against  fi<ed deftrtstv«! 
positions,   hard targets,  end armored and mechanized elements near  r'io 
friendly  forward elements;  and reserve forces were targeted   in the 
enemy  roar area.    Of the air missions over the division,  3? percent 
(17 of  51)  were close air support.    The supporting aircraft  used a. 
aerial  maneuver space 8 kilometers by 8 kilometers b/   10,000  feet. 
These aircraft were on station an average of  10 minutes.    The aircraft 
penetrating  the division airspace on  Irterdlction,  combat a;r  pat ol , 
and  reconnaissance missions were  flying 500 to 8,000 feet. 

(5) Army  aviation was used   In  command and control,  medi.o 
fevacujtion,  observation,  and  liaison roles.    Air and attack    avalt^ 
teams were missioned to brigade   level. 

Preceding page blank 

- ~..   _ ,, J 



ANNEX F 

TABULATED DATA 

Supporting 
I                    arm or 

service 

Area 

Div 1st 
bde 

Bn 
1st 
bde 

2d 
bde 

[ 

fin 
2rf 
bae 

Div       1 

Air defense artillery 
Air Force 
Aviation 
Field artillery  and fortar 

Air defense  art!1lery 
Air Force 
Aviation 

|  Held artillorv and Dortar 

Air defense  artillery 
Air  Force 

\   aviation 
Field arti I lery and mortar 

F irs4   hour 

160 
32 
63 

220 

49 
24 
30 

103 

53 
36 
24 

136 

124 
29 
29 

124 

157 
30 
21 

156 

25       1 
20 
3t       | 
u:     | 

jecond  'lour 

163 
14 
56 

162 

52 
14 
16 
75 

39 
13 
6 

93 

152 
10 
7 '? 

93 

156 
23 
24 

1 17 

50 
i:,    j 
35 
16 

All 

323 
45 

116 
362 

101 
38 
46 

170 

92 
46 
30 

217 

276 
58 
56 

202 
1 

295 
5 
41 

252 

-4-4               1 

1                    1 

^              1 

P^ur«rF-l. Total Missions. Defense. Day 
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Supporting 
arm or 
service 

Area 

Div Ist 
bde 

Bn 
1st 
bde 

2rJ 

l; de 

Bn 

2d 
bde 

üi v 
rear 

Air defense artillery 

Day, 1 hour 

239 183 167 159 88 25 
A i r Force 16 8 8 14 16 16 
Aviation 45 22 14 18 g 3. 
Field artillery and mortar 

Air defense artillery 

174 79 109 103 !24 i J 

Instrument f1ight rules. 1/2 hoi r 

21 II 8 ! ^ 7 ,\ 
A i r Force 6 4 7 r 6 .1 

Aviation 18 8 6 8 6 i: 
Held artillery and mortar 

Air defense artillery 

67 36 44 31 46 t • 

Night, I hour 

33 14 3 31 31 33 
'•: r Force 1 1 7 I 1 1 1 12 lr 

Av i at ion 34 20 9 f9 19 34 
rieM artillerv and mortar 

Ai r defense arti 1 lery 

118 45 73 77 93 ir* 

Offense, A! 1 

295 208 178 188 126 6? 
Air Force 30 18 25 28 33 J i, 

Aviation 86 47 26 40 51 8' 
Field artillery and mortar 325 143 204 193 24! 28 

Figure F-2. Total Missions, Offense 
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Combinations of 
support Inq arms 

of service missions 

Area 

Div 1st 
bde 

Bn 
1st 
bde 

2d 
bde 

Bn 
2d 
bde 

Olv 
rear 

Air defense artillery - 
Air Force 

Offense and Defense , All 

.933 .060 .053 .033 .021 .016 

Air defense artlilerv - 
Aviation .007 .007 .005 .012 .010 .011 

Air Force - Air Force .047 .066 .015 .022 .006 .020 

Aviation - Air Force .010 .019 .015 .014 .008 .000 

Aviation - Aviation .016 .04! .033 .031 .036 .012 

Field artillery with 
mortar - Air Force .066 .057 .034 .109 .058 .016 

Field artillery with 
mortar - Aviation 

Air defense artillery - 
Air Force 

.013 .028 .026 .026 .016 .013 

Defer se, All 

.024 .025 .013 .038 .020 .000 

Air defense artillery - 
Aviation .008 .026 .015 .013 .010 .000 

Air Force - Air Force .059 .085 .018 .030 .008 .028 

Aviation - Air Force .010 .018 .014 .016 .007 .000 

Aviation - Aviation .009 .000 .300 .030 .037 .000 

Field artlllery with 
mortar - Air Force .061 .061 .036 .102 .050 .022 

Field artillery with 
mortar - Aviation .015 .031 .031 .031 .022 .022 

Figure F-5. Ratio of Potential   Incidents of Mission Combinations 

F-6 



*w 

Combinations of 
supporting arms 

of sarvlc« missions 

Area 

Oiv 1st 
bde 

Bn 
1st 
bde 

2d 
bde 

Bn 
2d 
bde 

DIv 
rear 

Air defense artillery - 
Air Force 

Offense, All           | 

.044 .075 .071 .026 .024 .032 

Air defense artillery - 
Aviation .005 .003 .003 .008 .009 .027 

Air Force - Air Force .000 .000 .000 .000 .000 .000 

Aviation - Air Force .009 .020 .016 .008 .011 .000 

Aviation - Aviation .030 .075 .063 .032 .029 .026 

Field art!1 lory with 
mortar - Air Force .067 .047 .029 .109 .065 .010 

Field artillery wtih 
mortar - Aviation .009 .024 .020 .015 .006 .005 

Figure F-5 (cont). Ratio of Potential Incidents of Mission Combinations 

Supporti ng 

Area 

arr\  or 
seryi ce Di v 1st 

bde 

Bn 
1st 
bde 

Iri 

bde 

an 
ad 
bde 

Di v 
rear 

Field artillery 
and mortar 687 513 421 595 49 5 b\ 

Air defense artillery 616 309 270 464 419 1 17 

Aviation 202 93 56 98 TO 151 
Atr Force 75 56 ■'1 66 84 7 ' 

TOTAL 1 ,560 771 818 1,023 1 ,066 596 

Figure F-6. Total Missions, Offense and Defense 
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Type mission Defense Offense Total 

Hawk 50 41 91 
Vulcan 68 60 128 
Chaparra1 54 86 140 
Redeye 151 106 257 

TOTAL 323 295 616 

Figure F-7. Air Defense Artillery Missions, by Type 

Type mission Defense Offense Total 

155-mm howitzer direct 
support 1 13 1 10 22* 

8-inc')  howitzer general 
support   (GS and CCR) 48 51 104 

155-rrn howitzer general 
support   (GS and GSR) 28 34 {V 

1 75-frm  qun general 
support   (GS  and GSR) 22 22 44 

4. 2-inch mortar 81 76 |h7 

81-mm mortar 70 27 > 
TOTAL 362 325 687 

Figure F-8, Artillery and Mortar Missions, by Type 

Type mission Defense Offense Total 

Attack 19 18 57 
Reconnaissance 40 18 56 
Medical  evacuation 16 20 Sc 
Liaison 17 14 51 
Screening 4 7 7 
Courier 4 5 9 
Maintenance and  resupply 16 5 24 

TOTAL 1 16 36 232 

Figure F-9. Ar^y Aviation Missions, by Type 
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Tyoe mission Defense Offense Tota 1 

Counter air 
Close air suoport 
Interdiction 
Forward air control 
Reconnaissance 
Airlift 

TOTAL 

1 
12 
10 
3 
2 
2 

45 

12 
15 
8 
5 
4 
3 

30 

13 
25 
18 
8 
6 
5 

75 

NOTE: There were 157 sorties; 69 during the defense phase and 88 
durlna the offense nhase.                                  1 

Fjqure F-10. Air Force Missions, by Type 

F-9 

J 



wr 

in 

(0 
f- 
C 

rMo<Nvooir»— o 

0 o 
> 
L. 
0) 
ifl 

L. 
C 

E u 
ID 

C 
c 

■♦- 
i. 
0 
c 
c 
3 

0 

c 
0 
•t- 
10 
c 

I u 

A
i
r
 
F
o
r
c
e
 

w
i
t
h
 

c u 
u o 

u. 

L- 

< 

^rM(Mrj — r» 

c 
0 

+-  *■ 
(T   ■- 

—    X 
> < 

u. 
< 

^   N^   —   X^   f^  f •*  '^    CT 

c 
> 
< 

^KTV«^.  ^^(Mr^   X1 

■f- 
p>  

c 
0   > <- u 
0/   t 

■n _ 

i_   - 
—  •♦- 
«r   L 

IC 

c 
> < 

—    C-'-'CC— '^■—   o 

F
i
e
l
d
 
a
r
t
i
 1
l
e
r
v
 

a
n
d
 
m
o
r
t
a
r
 
wi

 t
h 

c 
> 
< 

u. 
< 

C f^  ""* "Nl "■* (T ^  -^ 
5J- ^        5T r. —       co 

«3 
0) 

ml.        in  i. 
IC    »D          ID   ID 
0) a>       a; 0) u  c 

a L i-      i. i- «j o 
■c  ID       a;  ID      4) — 
■O          ft  TT          0)   u    m 

C  TJ £   c  -o 
v cc cc      z: X >  > 

—          IN         c n 

Fiqure r-ll.   Total   'Jumber of Potential   Incidents 
of   Interference (Offense and  Defense) 

F-10 



, -r ' -- ... • · ... --"--·· . 
' :·· , 

< . . 
~ ·- r. ,., 

C"· ~ 0~ 

.~ "' -' 
,... w ., 

"' - -
4 

" ':> c c ec r ' - cc c: • "' • - C(lt 0"' • .. 
• - ~- "' r• 

·-·-- ---· . . ... .. . - e C';) 

i r - ., c. - ., • 0 ,. 
IT or -· 

' 
. .·. .. ., .. --- .. .. _....._~·- -. -

t 
. r. C' • - - -: 

• .. . c ... "' .... , - • 

h' II. ~ . ., . -· •... ·- -
' r ...... (" 

t". (. .., c. • - , ' "' • 0 .,- N ,. , r-. 
I • ... 1' • 

ot ..... .., ~- C' ..... - . ..... -- ...... . -- . ._.._. . . 
~ f C' c < c c . . C' c . 

~- ,.... r . ., . . r • 
• ~ - c " 

,., -- -.. 
~ (. C' " .. J - - ('" c 

~ ~ . - c r> ... . l'.ol 

' 
<: ~ ,. -. .. - c.. " .... • c! "" -r 

,.. -- · 
~ . 

• .l/ 
~ " < - .; ' • . .- - ' ' • - - ... c. r-. 

~ . - - ... ~ 

-- ---- .. - - . 
~ 

~ 

i 
, . . . C' <.. -ie c.. tO .. .,.. a c c .. -

~ ... c ,.... cr -f. "· 

> 
"t c: .. ::: - - - r . .,. c 
t . ,.. .,.. c ., "' _,... - r• ,.;. .,. 

~ "' ~ r • 

. • I • , 
c. I r. • c c . . c. c. • :> 

~ ~ :> e - (. J" c. " - c. I .. ~ ~ 

·- <.: r. .. c. c: .. " .. 
~ .. 8 ' ::J c ~ ~ ( !' 

.. 
c. .. ,, (. li .. ~ ~ .. .. .. • c. "' ~,. 

c.~ .. c c r c .. c. r 
g ~' ~f ~: : i , . t. ~f • 8 .. ~ c ... ~S:! t· ~~~jlijl ~ ·- \ fo & ~ c • > • .. i , .. 7 • • t - - I t L. C 

~ ... ~ () ! (..J .; • • I. .... c. • c 
a 

J' - II 



r~ 
Pun  number 3no r> c ervj- i i     v t   , i • . 

1 V"*? 

ict i vi♦v 1 -> 5 4 » / 

üel ay Def Catk Def Atk ■<n ! t t'^i, i * ♦ 

* ir   force 
V-  of   delay- 35 n 5 4 1 ', i 

"Ct   not  JelavR.1 27 B5 9? 95 "1 ^ )/ ■<■ 

'•''•'►■!  not  a i von 16 h 1 2 1 1 / 
Avi ati on 

■.-: of  delavs 3 0 4 5 4 |.' ■. 

: ■ f   not   je 1 rived 12 100 m QO * 7 • .: 
- •- ♦ i ' (e r v 

'.r   of   Je lavs n 0 Q 0 *i . 1 i ^ 

FiTure F-M.   CPX De lavs 

•■■   A  alerts 

i 

■                              —1 

Pun  numb«,T 

1 7 7 4 ** f 7 

r  f l iaht^ 
"Jo   -;i von 
• ^ ■*■   i i ven 

42 
45 

^7 
48 

41 
59 

102 
88 

95 
^4 

n4 7! 
1.    n 

1 
, 1 

L. 

--v   f l I dhts 
'.r   'i i yen 
" ^ *"     1 1 vo p n 

3 
21 

IS 
06 

16 
41 

13 
5, 

28 
,    1 

20 
1'. 

-e r-,4.    :PV Air 0p.ensG A]erts Transm.ttGf  on ^.^^ Ai^^ 

F-12 



",' 

A'J'JTX  G 

ARMY  AIRSPACE   COflTROL  DOCTRINE 

Paraqraoh Paqe 

Purpose G-l G-2 
''ASSTER  Recommendation G-2 G-2 
Major   Itemo   Included   in Both  FM 44-10  and   the 

MASSTER-Recommended  Revisions G-^ G-2 
f'ajor   Items   in  FM 44-10  but Omitted   from MASSTE0 

Recommendations 0-4 C—/ 
Major   I terns   in  the  MASSTER-Recommended  Revisions 

but   Excluded   from FM 44-10 G-5 3-2 
Ap-endix   I.   REv'ISICtiS   RECOMNXNDED BY HG,   MASSIER G-l-1 

2. MAJOR   ITEMS   INCLUDED   IN  BOTH   FM  44-10 
AND THE   REVISIONS   RECOMMENDED BY 
■'ASSTER G-2-I 

3. MAJOR   ITEMS   IN  F" 44-10   BUT OMITTEC 
FROM THE  MASSTEP  RECOMMENDATIONS G-3-I 

4. MAJOR   ITEMS   IN  MASSTEP  RECOMMENDED 
TV IS IONS  BOT   EXCLCDED   FRÜ"   FM  44-10 3-4-1 

  —————————— ,     . ..    . .   .   |MMMiMMMtaM||ti|Mjjg| 



■»^ P1 

ANNEX r, 

ARMY  AIRSPACE  CONTROL  C^CTRINE 

G-l.     Purpose.    This annex describes MASSTER-proposed revisions  to Army 
airspace control   doctrine.     It also discusses the differences between 
these  revisions and FM 44-10  (Test),  Army Airspace Control   Doctrine, 
dated March   1973. 

G-2.     MASSTER Recommendation.     The  revision recommended by HO,  MASSTER 
is contained   in appendix   FT 

G-3.     Major   Items   Included  in Both  FM 44-10 and the MASSTER-Recommended 
Revisions.     Appendix 2 contains details concerning this subject. 

"-4.     flajor   Items   in FM 44-10  but Omitted  fron.    ASSTER Recommendations. 
Appendix  3 contains details concerning  this subject. 

G-5.    Major  Items   in the MASSTER-Recommended Revisions but Excluded  from 
FM 44-10.     Appendix 4 contains  details concerning this  subject. 
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Pi vis IONS PI cofwrrjijn; BY H-, , 'MSSTFP 

PRFFAf.f 

This  manual   nromulnates   Armv  aironaco  control   tlortrine  Laseö on 
the   [apartment o*   the  Armv  anprovor)   fielr*  Army Airopace  I'tili/ation 
""!"UüV   (FAAIlS   II).     The  manj-)!   nrov i jer   d^c tri no   for   <3irr,racp  control 
■'r r  ^11   echelon^   nf   the   fi^lrt  armv,    >pecMic  oolirir^,  and  Drocefltjres 
■■n   '«"able  tn   ir^ lerient^t ion  o*   that   dortrine,   and  a   '".urnmary  of   communi- 

■ r.'.'t: onr,   re^u i ranpnit . 

^?Vfro(?f  fvrf/wJ  con'-i r,tr,  of   *,'r'  coordination,   i ntrirat i on,   and 
reoulat.on  of   the  use o4   airspace of   defi^o^ nimons i on-,.      In   t.,is 
context,   coordination   ic   that   deorpe c*   authority  nocessarv   to  achieve 
effective,   efficipn + ,   and  ♦lexit'l^ use  of   +'     -.--c-,,-,,-<-■■ without  ^rovidino 
conmnand  authority.     I n-'-pirat i on  consid'^s  thf   nnces .   *','  to  consolidate 
rpou i remento   for  *he  u'-.p  o*   t,-'ir   airspace   in  +''■   interest  of   tachieviiv 
a  corimon  ob'ectiy^  at   the   lowpst  possible   ley'1   n*   •'♦<frT.     Peoulatfon 
indicates   thp   requirement   tr   supervise  act iy i ■•■r p'-.   \-■  the  airspace to 
provide   for   flioht  safety,   and   connotes   tne  authority   required   to   inrurp 
such   safety. 

Army  aircraft  aro  rnutinely  control led  *,"rounh  +>!e  cf'ain  of   comm,<nd. 
Lnit  commanders  communicate  directly  with  officers/aviators   i r>  cnarce 
of   aircraft   to  e^'ect  Tas'ino,   tactics,   and  technicu^c.     inis   is  a most 
positive  and  precise   form of   control.     Tne proat maioritv  of   Army 
aviation  oneratirr«;  are  conducted   unrjer   weather  condition   in  whicrt 
pyepall   contact  wi*h   friendly   and  pnemy   forces   is  an   essential   part  of 
omployment   techniques,     wnen  ccnditions   reptiire  Army  aircraft  to  oe 
operated   under   instrument  fiioht   rules   (IFP),   t'e  commander   requires  tne 
assistance  of   an  air  t-affic   reoulatinn  anencv.     Army  aviation  nas  proven 
it«-   capabilit'.'  to operate   in  weather  conditions  down  to a  200-foot ceil inn 
and   1/2-mile  vi s ih i ' i+v .     >jrim   the   limited  periods  of  time when narqinal 
and  adverse   weather  conditions   prevail,    it   is  necessary  to  nave  avallaole 
lrp  facilities  and   \f:u capable  aircrews  to  accomplish  minimum essential 
battlefield   tasks.     Because of   the  overalI   nature of   qround  comDat  durinq 
marqinal   and  adverse  weather,   it   is   not  a. ■•"icipated  that trie   intensity of 
IF*-   traffic  would  apt roa^n   that   under  normal   weather  conditions. 

In   sum,   the overwhelminq majority of   Army aviation  operations  will 
be   controlled  throuqh  the   chain  of   command   under Army   visual   flight  rules. 
There will   he   requirements   for   limited  numpers of operations  under   I PR 
for   limited   periods of   time  when  commanders  are assisted  by  air  traffic 
reoulatim   aoencies. 



CHAPTTR   I 

INTRODUCTION 

I - I .     PtjRPDSF   AND  SCDPF 

a. Purpose .     This manual   nromulaates   interim  Army airspace control 
doctrine  for   field  evaluation and   innut  to the  combat developmemts 
process. 

b. Scope. 

(1) This manual   provides doctrine tor airspace control   for  the   fie'd 
armv  and  specifies  policies and procedures applicable for   implementation 
of  that doctrine.     A  summary of  airspace control   communications  require- 
ments   is   included.     The appendixes  provide a   list  of   references, 
FW   100-26,   The Air-Around Operations System,   provides Army doctrine for 
requesting  and  coordinating Air  Force tactical   air  support  ana  Army 
aviation support. 

(2) The manual   is oriented toward operations  by a US unified command 
in a general   and   limited war environment,   but   is generally applicable 
in alI   organizations  and environments.     US  Forces  normally operate within 
a combined   (multinational)   structure;   thus  requiring modification of 
this manual   to  reflec"*"  combined  force organizational   and operational 
methods,   terminology,   and the host country's   rules  and procedures  for 
airspace use. 

(3) Thi.    onual    is   in consonance with  NATO/CENTO STANAG 2154, 
Offensive  Air Operations,   which   is   identified  at the beginning of  each 
appropriate chapter. 

1-2.     BACKGROUND 

The Joint  Chiefs of   Staff  agreed   in   1965  to  a  broad concept for 
control   of   the   airspace over the combat  zone.     This manual   provides 
Army  ooctrine   required to  fill   the void  between  the agreement and detailed 
procedures  such   as  those  found   in  Appendix B,   Army Airspace Control 
Imolementing   Instructions and   local   standing operating procedures   (SOPs). 

G-r 
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CHAPTER 2 

PRINCIPLES,   RESPONSIBILITIES,   AND ORGANIZATION  (STANAG 2134) 

2-1.     PRINCIPLES 

a.     The maneuver  force  (field army,  corps,   division)  commander  requires 
freedom of  use of  designated airsnace   immediatelv over his force for 
maximum flexibility to emoloy ornanic  aircraft  and weapons whenever 
land  forces are committed to combat.     The extent of airspace designated 
to  insure this  flexibility will  vary with the  situation and theater. 
The maneuver  force commander may delegate authority for control of 
designated airspace to subordinate commanders as necessary  for effective 
mission performance.    The primary purpose of   the  designated airspace  is 
to allow maximum freedom of  fire and maneuver and attain maximum safety 
in that airspace,  while reducing minute-to-minute coordination require- 
ments.    The subordinate commander's authority  for control  of  designated 
airspace   is defined by   lateral   boundaries agreed  upon by the commanders 
concerned. 

>.    Airspace  control,  as defined   in the Preface, affects all  operations 
anr     s  therefore  a command  function.     All   airspace  users have requirements 
for use of   the  airspace  in support of   the commander's decisions;   however, 
airspaqe reauirements frequently conflict.    Airspace control  must  provide 
a timely and effective means  for minimizing and  resolving conflicts   in 
accordance with  the  commander's priorities. 

c.    Airspace control   rules and procedures must be developed  in plans 
and SOP and exercised  in the field prior to hostilities because an 
effective control   effort cannot be improvised without unacceptable  delay 
and confusion. 

2-2.     AIRSPACE  USERS 

a. Users. Field army airspace users include Army aviation, field 
artillery and naval gunfire, Army air defense, other-Service aviatioh, 
and maneuver  force weapons. 

b. Activities.     Airspace activities may be grouped as follows -- 

(I)    Amy aviation.    Army aviation   is employed   in attack helicopter 
fire and maneuver operations,  attack helicopter  fire support, aerial 
reconnaissance and  surveillance support,  airmobile operations,  air 
cavalry operations,   aeromedical   evacuation support.   Army Security Agency 
operations,  and  logistical  and administrative  lift support.    Army 
aviation  fires are nonnuclear. 
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(2)    Field artillenj and naval gunfire.    Army  field artillery 
and Navy ships  furnish  quick  response and preplanned cannon and missile 
fires.    Both  nuclear and  nonnuclear fires may be provided. 

(5) Amy car defense. Army air defense units provide quick response 
surface-to-al r fires and quick-response and preplanned surface-to-surface 
fires,  and are capable c'      -ovidinq nuclear and  nonnuclear fires. 

(4) Other-Service aviation.    Air Force,  Navy,  and Marine aviation 
orovide immediate and preplanned close air support,   tactical  air 
reconnaissance support,  tactical  and administrative airlift support, 
interdiction,  air  defense   intercept, and aeromedical   evacuation support, 
and are capable of  emplovinq both nuclear and nonnuclear weapons. 

(5) Maneuver force ueapona.    The orqanic  rifles,  machine guns, 
Redeye-type weapons,  and other weapons of  the maneuver forces may be 
used  in defense aoainst air attack;  therefore,   these elements are airspace 
users.    Organic mortars  are also airspace users. 

c. Densities .     Army  aviation,   ^ield artillery,  and mortar activities 
are densest  in the division area,  with the greatest notential  airspace 
control   oroblen at   low altitudes near the   line of  contact or  forward 
edge of the battle area  (FEBA).    Army air defense  is  spread throughout 
the battle area,  with greatest numerical   density of  short-range  low- 
altitude air defense weapons   in the division area.    Air  Force, Navy 
and Marine aircraft  use  all   the battle area airspace,   at   least on a 
transient basis,  but the  greatest potential  control   problem   is   in the 
low-altitude airspace over the  forward areas. 

d. Objectives.     The theater counterair and the  Army air defense 
element's missions objectives  require them to  strive  for dominance of the 
airsnace bv  ridding   it of  or denyinq  its use to the enemy element.    The 
other airspace users must use the airspace  in  furtherance of  their 
particular objectives without undue mutual   interference or  interference 
from the enemy.     Attainment of these varied objectives reguires effective 
coordination between elements of the Army force and w'th other services. 

2-3.     COMMAND RESPONSIBILITIES 

a      The joint  force  commander will   normally assign the Air Force 
component commander overall   responsibility for theater airspace control. 
Subject to the authority of  the joint force commander,  and after coordina- 
tion with the other component commanders,  the  threater airspace control 
authority will  promulgate broad policies to govern airspace control   in 
the combat zone.     His authority  in this  regard   is that of a coordinating 
au+i'.ori ty,  as defined   in AR 310-25 and JCS Pub   I.    The airspace control 
authority will,   in recognition of   land combat requirements,   insure the 
maneuver force maximum possible freedom of action  in the airspace over 
the combat zone. 

G-l-4 



I 

b. Each  commander   is  responsible  for the control   of  his own  forces 
and  for compliance with  the joint  force airspace control   rules and 
procedures, 

c. The maneuver  unit commander   is the most   important mi nute-to- 
minute controller and coordinator of   airspace users   in the vicinity of   the 
line of   contact or the   forward edqe of   the  Lattle area.    Combat support 
is  provided   in  response  to his requests,   and he   is  the  final  authority 
on applicatior   of   these means.    The commander exercises control   and 
coordination  through  his unit or general   staff,   special  staff,   liaison 
officers,   and  subordinate unit commanders.     His  principal   assistants are 
the operations officers,   field artillery  fire support  (liaison) officers, 
forward air controllers,   field artillery and mortar  forward observers, 
air defense officers,   and aviation officers. 

d. The command  responsibility  for provision of   airspace control 
extends throughout the combat zone.    Forward maneuver unit conwnanders 
and their designated assistants can and should  resolve  local   prob Ions; 
however,   some problems must be resolved at higher echelons.     For example, 
a  flight of   Armv or  ^ir  Force aircraft originating  from division,  corps, 
or field armv  rear   in response to a  forward commander's reguest will 
not come  under that commander's direct   influence until   the enroute  flight 
phase  is essentiallv completed.    While enroute,   the aircraft could 
conceivably   interfere with every other type of airspace activity. 
Further,  while  in the process of ordnance,   troor»,  or materiel  delivery, 
these aircraft   in some cases could   interfer with  the operations of 
adjacent units or other activities not under the   local   commander's 
influence.     Therefore,   higher echelons must perform certain on-the-spot 
control   and coordination   in addition to   insurino  that  SOP provides   for 
timely coordination at and among all   levels. 

e. Responsibility   for compliance with  the  rules of   flight,   rules 
of engagement,   and  firing  restrictions   lies with  all   commanders,   leaders, 
and thp   individuals   in control. 

2-4.     ORGANIZATION 

a.    General.     The Army's airspace control   process must be sufficiently 
flexible to be effective under any airspace organization that may be 
imolemented  in the  field. 

i b.    Oraanizational rtruature. 

(I)    General.     An organizational   structure within which the various 
airspace user systems may be employed   In shown   in ANNEX B and  is discussed 
in the following subparagraphs. 
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(?)     providP5  nui «lance  and   information  to  the  TCX   for   reoulatinq  Army 
air  traffic.     Provides   information on prohibited or  restricted areas and 
other restrictions   imposed on <i i r traffic by  the commander,   hiqhor head- 
quarters,   the  theater  air  dnfen'-.e commander,   and  airsnace control   authority 
or  throuoh  aqreement  with  other   services.     Based on  these   restrictions, 
the L)ACF  disseminates   th»-  pMn   to trie TOC,   the  (iirect  air   support center, 
and   the   Armv  aviation  and  air  defense  u"iitr,  as   rciuired.     Throuoh close 
coordination with  other  T'^'"  element',,   the  OAPf   ietonr,ines  those combat 
anr<  combat  support  activi^i'-"   that will   influence  air   traffic  and  disseminates 
ch^nqes   to the   alrrr)ace  utilizr3ti^n  plan. 

c. The  PAr:-'  w.tistr   t"^  ^ornmirdpr ir r.uvpwirtini  Arn*/ air defense 
orerntions.     'r^'\r   function   is   performed  hv  thp  air  defense   section of 
t*ie   ^ACE  which   -- 

(1) Maintains  con^i PUOUS  estimate', of   the   =i i r   defense  situation,   and 
represents  the  air  defense  officer   in  rpconm^ndi m  chames   in  tho  allocation 
and  empiovnent of   Arnv  .T i r   'lp*onre mein';.     The-  air   defense  section provides 
infor-i^tion  on  the  air  defense  situation,   includinq  air  defense coveraqe.   to 
other TnC elempntr,.     cerio'1ir   and  s^ot  r^^ort'-   from  air  defense  artillery 
units  allow  the  HACf"   to   remain  abreast of   the  air   defense   situation.     When 
specific  details   are   reiuired,   the  >\r  defense  section  requests  the   informa- 
tion  from the  an->ropriate  air  defence  artillery  unit  neadnuarters.     Tne DACE 
also maintains   Qedeve   information   in  summarv   form. 

(2) Assist^  the   conmanr;or   in  renulatim   lir  defense  weapons  fires  and 
proventinn  undue   interfarence  with other operations   by  advlsinn on  the  air 
defense weapons   control   s+atus.     Weapon"-   control   status  chanqes mav  be 
initiated  bv  hinhor  Arm/  ma'i^uartors  or the  aro^  air   defense  command, 
or  mav  be  '■ecommpnded  bv   thp   air   dRfen'"-'■,   section.     i i ssemi nation authority 
is   as  specified  bv  the   crn< 

d. T'ne PA"F rerei^er  and dissp.rinatrr, n-'.rs^aw  control  infemation. 
Information   flow   i«   tvpicallv  as   follow--   -- 

(1) Information   r^Tardim   the  number of   air  de^enso  weapons  which  are 
operational   and  their  denlovment   is cent  from  the  division  ADA battalion 
AAOCP TO the  air  defense   section  of  the  L'ACF  throuoh  the   ADA  battalion 
command  net  (f")  or throuoh  the  division communications  ^vstom.     If 
distance  renu i rec   the   use  of   *>.'  radio,   the  AADCP  AN/RRC-i'Jö   radios operatinq 
in  a  division  net  or  th^   battalion's   lia;son   net  mav  be   used.     Redeve 
information,   in  summary   form,   is  received   from the  brioades,   oivision 
artillery,   and  the  cavalry  squadron. 

(2) Information  reoardino  the  number of   Army  aircraft  available and 
their deployment   ib  disseminated   fron, the aviation unit  S3 to the aviation 
section of  the  DACE  throuoh  the  divi   inn  arna  communications   system or the 
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division oporatiorr   and   intolIiqnnce radio  teletvpowritor   (RATT)  net. 
Other TOC elementr.  also  nrovidft this   information;  o.o.,   ^SE   for aerial 
field artiIlerv, 

(3) Field artillery   information  (field artillery  fire nlano,   firinq 
hatterv  locations,  and  restricted areas as aporoved)   is  provided to the 
DACF  by  the  rSr. 

(4) Other-Service  air  support  information   is  disseminated  from the 
tactical   air support element  (TASD   to the  DACE.     The TASE  provides pre- 
planned and   immediate close air support   information as missions are requested 
and performs airspace  coordination with  the  DACF  ac- part of   the coordination 
and approval   process.     Franmpntary orders and on the  way messanes are passed 
from the ORP to the  DACF.     The DACF   provides   recommended minimum risk routes 
to the CPP on renuest.     Other-Service air support   information o* an administra- 
tive or  ionistical   nature mav be  received  from the  transportation officer. 

CJ)     Information on   laroe,  multiple-aircraft   Army   flinhts  hy orqanic, 
attached,  or  supnnrtim  aircraft   is  transmitted   from  the  aviation unit 
operations   section to  the   FCC throuqh tne  division c^nmunicat ions  systems or 
throuih  the division operations and   intelliqence   'ATT   net  when tne flicjht 
-i I an   is  filed.     The  rrc  will   nass on the   information to  the  DACE. 

(6)     Alert   information  reoardinq friendly air activity   in tne division 
rear airspace   is  disseminated  to the division  rear air  defense fire units 
on the division  alert  net.     The  [)ACE   is the UCS,   for  this   net.    This 
information complements  the  aircraft   identification caoaüilities of   the 
air defense  units.     r-ecommended priorities  for passaqe of   friendly air 
movement   information arc: 

(a) Emerqency   irformation. 

(D) Incomino  other-Service  fliqnt(s). 

(c) Incomim  Army  fliqht(s). 

(d) Local  other-Service  fliqht(s). 

(e) Gutqoino other-Service fliqht(s). 

(f) Local   Armv  aviation   formation fliqht(s). 

(q) Outooinq  Armv aviation  formation flinht(s). 

(h) Local   Armv  sinole-aircraft flight(sJ. 

(!)    Outgo inn Army  sinnle-aircraft fliqht(s). 

( i)    Field artillery and nortür airspace  usaoe   information. 
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CKAPTCP 3 

ri|VISIn'J   AlPSPACf    a)NTR;L  (STA'JAC    2134) 

3-1 CONTROL   Lrvf LS 

Control   of   fin  use of   division  airsnac^   is  accomniished   incrementdlIy. 
Individuals and aqencios   resnonbi'jlc  for division  airsnaco c-jntrol   can oe 
divided   into  tv«o qrouns,   tasK   and   location,  with   the  understand i nq   tna"t 

the   dividing   line   is   not   distinct. 

a.    ?asr'    ficnted. 

(1) Command and stiff level.     The division Commander   is   resronsith; 
*or  control   of   division  a'rsnace  on*.'rat ions.     H(?  estatjlishes   quideiines  tu 
permit  awple traininn   for  timely   reaction  to chanqinn  situations.     Th»,- 
division  air  defense  c**icer,   aviation officer,   fire  suntiort   coord i n^tcr, 
and other staff mentiers   under qeneral   staff  sunervisicn of   the '-3,   :;lan for 
the  coordinated,   intrcrated,   and   requMtod  use of   division  airsoac^  in 
accordance witn  S^P,  oD'-.'ration  plans,    joint air  defense  and  a i rscace control 
renu I at ions,   and  the  cornander's  ouid.inci.     Command  nuidance   includes  trie 
concent of  airsnace  use,   and airsnace usane priorities   in   t.-^r^s of control 
and   restrictive measures   for  eac^   airspace  user.     The  command   Guidance 
is  Leased on command and  s+aff  assess^^nt of  the operatiunul   -'.. ! sr.*!ve 
and   the overall   concen+  of   the   division operation,   task  onanization,   the 
air   threat,   terrain  anc  wea+,ier,   and  higher echelon nuidance   and 
priorities.     Similar  activities  occur  at   lower   levels   that  have  a  need   for 
ai rspace  control. 

(2) Airsvace control  eltircr.tr. 

(a) Tne  DACt   is   the   focal   point  for division  airspace control   and 
functions as a manaq^ment  facility  under the supervision of   the  division 
G3.     The  DAGL   intearates   information on airsnace usaqe and  recommends 
minimum  flight routes   for aircraft   flights   in and  throuoh  ttie   division 
area.     Additional I v,   the  DACE   is  a  planning and management  facility. 
The  SOP should  deleaate airspace control  authority and  responsibility 
to  the   lowest  Ipvel   havino  the   requirement or capability. 

(b) The operations  center  at maneuver brigade   level   extends  the 
airsoace control   capahiI ity  forward  by coordinating and  reaulatinq briqade 
airspace utilization   in accordance with the commander's priorities.     Air- 
space control   functions  are performed  under the staff   supervision of  the 
S3.     Performance of  these  functions  will   reouire assistance of   liaison 
parties   from supporting   field  artillery,  air defense artillery.   Army 
aviation,  and the USAF. 
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(3)     ''remtor-lcvi''l  '*nntml.     Minute-to-rrlnuto control   ind   limited 
•lirspace coordination  .ire  performed bv  the  alrr.nace  users  emplnylnrj  their 
own  specialized   -ontrol   svstens   in  accordanre  with   established  ^OP, 
plans,  orders,   and  cor^and  nuldanr.e.     These  systems   include   ill   individuals 
and   facilities   that exercise   direct  control   of   f)ir>.  .n't   ,,.KI  weapons; 
e.n.,   the  division's   Acnv   air  traffic  renulation  system,   Army  pathfinders 
operatino   in  thp   forward   area,   the   lir  defense  control   system,   the U5AF 
tactical   air  control   system elements  oporatim   in   the   jivision  area,   the 
field  artillerv   and  "ortar   fire  direction  renters,   ind  maneuver  unit 
command  nosts.     T'.e  operator-leve I   systems,   by   themselves,   cannot provide 
a  fully   coordinated   airspace  control   effort  throunhout  the  division  area. 

b.    LnratioK oricKted. 

(1)     PcTVdT'd.      'rcrward-''rientod control   elements   ire  most  concerned 
with   .ictiyities   n^ar   the   fTHA .      These   activities    jre   normal |y   it   the 
renjest of  tne   local   cor^anders.     Jue to ttie  possible  density  and the 
tjme-critica! itv  rf   operations   in  the  ♦orward  area,   the   forward elements 
are  most   likely   to become   rloselv   Involved with  fr Inute-to-m:nute  control. 

(?)     Rrnr.     F le^^en+s   such   as  the '.ACT   ore  concerned with   the overall 
division  airsn^ce  control   effort.     They   ^ro   also   resoonsible   fir detailed 
coordination of   airspace   activities  beyond  *he  control   ot   forward elements. 
The   ^ACE   is   also   a  minyto-to-minute  controller  ^*    lirspace   in   the   division 
rear area. 

3-?.     T'PEPATIOMAL  E:"DLr?VMENT  ^OLIfY   -  r^'v  •* Ir--  jf-PENSt . 

a. Fnoaqement ^on+rol   of   division  air defense weapons   is  normally 
decentralized  to the   * i re   unit   level,  based  o--  the   division  rnp  and the 
commander's   decisions.     The  division  ^^ mUc;t  be   compatible  with  the 
theater air  defense   commander's   oublished   rules   and   procedures. 

b. The division  S^p  shcild   include  the   followino   air  defense control 
measures.     Application o*   these weaoons  controls   in   accordance with the 
commander's  analysis  of   the  air situation  and  the  tnoater   lir  defense   rules 
contributes  to effective  airspace control. 

(I)    Weanone  aontircl  status.     The three standard   weapons  control 
statuses are the  division  commander's primary  +ools   ♦or control   of  the 
fires of his  organic *ir  defense weapons. 

(a)    Weapons  tight.     Fire only at aircraft positively  'dentified as 
hostile in aacordanae 'Jith the HOP hostile criteria.     T^is  should be  the 
normal  status   imposed on  division  -»ir defense weapons except  for Dedeye; 
however, the system control linn t*iese units must  bo  prepared to recommend 
weapons free  ((b)   below)   when  appropriate,  an',  respond to weapons hold 
((c)  below,  as ordered. 
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(!\) ~ j\tee. ::-iN! at t2'111 triPt1N.'"t NOt identified I'ID fl'i.,dl!-f. 
l 'nder this status hostile aircraft and aircraft of unknown or doubtful 
identification ~v ~e en~aqed. A ~nd decision to emoloy this status 
reoui~ awaf1ability to the co: en~er of e~uat air situation inf nMa
tion. Lacki~ this. weanons fr8ft •v be initiated onl-, when no friendly 
aircraft ere In the area or when the ~nder is willi~ to acceot ~ 
ri~k tc friendly aviation in the face of en overridinq r uira.ent for 
air def.nse of his forces. PredetM'IIlined code words mav -.a used to 
establish wca~s fr~e areas and to sp~ifv ti~ li~it~ . =riendlv 
aircraft should .. ke everv effort to clear the designated area before 
weaoons free goes into effect. Joint air defense ruiP.s and division 
DOiicy will sn~ifv the levP.t~ authorized to p~it weaoons tree ooerations. 

(c) We~ hDLd. Do Mt .'"i't't!. The riqht of self defense is not 
denie~ in peace or war. Thi ~ status sr.ould oe aooliPd seiPctively with 
•i ... area. or it ti~ited and MBI be furthP.r timited as to class of 
aircraft orotected. 0red~t.-rmined code word -5 IMY tJe used to establish 
..aoon~ hold areas ~nd sn~cifv time lilftits. Thi s rul ~ ~' ~e used whe n the 
~"~ desirP.s aDsolute as£uranc~ aqainst triencl v ~ ir defense fire~ 
ir. ~e ~a o• ~i~r frinndl v air ooeration~. ~ny f er~~ c~~nder 

4!1'!!'1 I ov i ~ air de fens" tr.'P.~"on c; i :; ~uthor i zed to ilft'lO .... f> •.te·lflonr. t,o t d n 
these weanons • 

·rote: Statuses Mav ~ · '! ,.. i xP.{1 -- onP flllty be an~ I i "d t n f i xPC • i no airc raft. 
and anott\~~ 1o he t i co"\tf"r-;. 

(2) H~tile ~·t,Pia. ThP. ct ivisi~n S0P MU~t rrovi ae ~ ~ar ~u·~~"CP 
as to c~itP.~ia bv whic:~ airc:raf• •v be classed -1s hostile. L:>i r' l 
ex8fl!!' les under wh i e~ d i vi o:; inn air defenc;e units ~My cIa'> if •: ar a i r ,..-_. • t 
as hostile are when th~ airc~aft is--

(b) Bea~in~ ~~ "il itarv ino:;ionia o~ hsvir.~ the confiquration of an 
ai~c~aft eM~Ioved bv a known en~v nation. 

(c) Ente~ino a restricted or weaoons free a~Aa, uniP.ss otherwi se 
identifi as f~iP.ndly. 

(d) F.nte~i~ a orohibited a~ea. 

(e) 0oeratino at a orohibited altitude. soeed, or direction of 
flight. 

(f) Pes~ndino iMoro~e lv to elec~~nic Identification. friend or 
foe (IFF) lnterroqation. 
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(g) Olsdtarglng spray or SMOke CNer friendly ele~nents without prior 
coordl net I on. 

(h) Dlsdt..-glno parachutists or unloadlnq tr-oops In numbers in 
excess of the no~l ~lrcraft cr-ew without ~rior coord~natlon. 

(I) Engat1lng In mlnelayln'l operations without orlor coordlnati r>r•. 

(j) En~aglnq in l~roper departure frOM an ~re~ or corridor 
des I ~nated as •· safe • '' 

(k) Dropplnq electronic counte~asure devices· e.~ •• chaff ~n d 

~flectors, over friendly territory without ~rior coordln~tJon. 

lff'iU: 

I, Although crl-tP.rl .~ ( (} ) ~n~ (b) i\bove iJre 1-~f> orlmary crlteri"' f or 
the vl c;ually-dlrected <1ivislon ~ ! r fense Wftapons, the r8P'Ialnin'1 -: r i ter i ·, 
may be included In the joint force rules and rrocedu~s and ~v oe 
exploited as useful in11cators for focustn~ ~ttentlon on ~rob~blt 
hostIles. 

2. Criteria t'llJIV be further llfllllted to specific c lassP.s o f aircr.,H; 
e.g., fixed-wino aircraft and helicopters. 

( 3l "Safe" aNa.. "' r defense weapons wi I I not enoaoe al rcraft 
ooe,..tlnq In weapons f'lold are..s or In de51qnated ''safe" ,.reas, routes, (., r 
corridors. The right of self-defense Is not denied. 

( 4) Polit!f! for aZZ AIIW air d.feue Llletlf'C'I6. A I I Amv air defence 
weap~s will b• emplove~ by unit leaders and c~anders in accordance 
with cur"tnt orders ~n ~ SoP. All weapons ~av be used in exerclsln~ the 
Individual and collective rloht of self-defense against hostile attneki ng 
aircraft. En~~ent of other hostile aircraft wl I I be o~ ordP.rs through 
the uni t chain of comm~nd. 

( 5) ProtMtbawe for 'aht:JIIIge. The d f vIs I on SOP shou I d de f i ne the 
no,...l procedu.-es. COftl"la,ders dfrect changes as the situation wer.-ants 
as follows: 

Ca> 1"l''Off dit1ieior: let.Jel. The MCE fi8V recCiftmend chenoes tn the r.3, 
or anerger.cy chanqes may CO'Ie frOI'I joln:t al r defense or the h lgher Army 
echelons. The DACE m:.~st be ,..ady to receive eMergency chan~es in weapons 
contt"OI status and to dlsSef!tlnate these changes· l~~tMedlately to"' I units 
concerned. This requfres that the G3 have the authority to make the weapons 
cont~l status either ~re or less ~trletfve and the procedures for s~ch 
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change be cle~rly specified In the SOP. 'uthorlzed dlss~lnatlon~ wi II 
be ..... fra~ tM DACE via the chain of COIM'aftd or, In an 8fll8rgettcy, via 
llfltV available broadcast ,.ans. 

(b) F7'0ifl lower levels. AI I users of organic and attached ,.,i r 
def nse means control th&lr own weapons, subject to limit tlons of the 
dlv slon SOP. The authority to declare weapons free is not nonmally 
delegated bel~ division, nor ar~ the lower levels nonmal ly ~I lowed to 
counte~and a dlvls n-ordered weapons hold. The rloht of self-defense 
is not denied. 

c. The control measures outlined In o ahove assist the commander In 
coordinating A~y ~~,. defense operations with other alrso~ce user ,.,ctivities. 
The air defense alert nets wll I disseminate info~atlon reo~rdlno onqoinq 
friendly ~erial actlvify to alI A~v air def~nse units that wi II be 
affected. 

l!. Ai oefense un i t -:F.nara ~ ar.J the force r'2r 2 havp .. .., 
oasi~ responsibility for dl s ~emlnatlna info~atlon reoardin~ hos•i le 
~rial activltv. Tentative IFF info~ation is also avai !able from the 
'orw;,rd area alert radar f AARl . 

Division SOP shOuld orovloe the following p~cedures for~ ~Y aircraft. 
T"le purpose of t ... ec;e p rucedur~s is t o assist ,Armv <1viators in .voi di'1'1 
.,3zards t o t:io~t while ooeratin1 in t e d iv ision · re3. ~P ~ri "" 1rv 

r ~t h od for ~CCC pllshln1 this r ~ rcose is to provide The .v i 3to r ~ ~ini~uw 

r tS I'( route. T I~Se procedures drP. )n augr"E!r\'ta'tlon tot' ('j r: f:X t..rrv 1ir 
1raftic svstelY', 

1) 1 tegr ,. 1 on 
... , l ' "' J ..:ompll she~J 

· 1 ~ J.ACE. This nay 
fli ght nlan with the 

c' t -1 i rcra'T l! n•~;.o r j.,,., the dlvic;lo rear rea 1irsoace 
ly tr1A divist o f l i qh t coordination cPntcr <Frc> na 
e done by ~ 0P 3n ay not require thA fi lin0 of a 
~cc tor each r 1 i oh t. 

· . ..> In tegration of aircraft entcrlnq the rloade alrsoace wi II be 
ccurro l is ed by t.e ~ ri ade operations center. 

\ ~) P.e FCC C aporoach and deoartu re control) wl II hand off to an 
aDproori3te air traffic regulation facility all fli~hts under their control 
crossin~ tne division rear or lateral boundaries, as reou1red. 

G-1-12 



(4) Thf" DACE, throUQh the tCC, wi II furnish mlnimUIII risk routes 
for MUltiple aircraft fliqhts which are to enter or leave divi s ion rear 
area alrsoace. Sinqle aircraft flights wi II b~ provided mlni~UIII ris~ routes 
on re~uest based on predetermined priorities. 

(I) Aircraft will to the best of the ir ability avoid flyinq over 
fi~ld artillery, heavy mortar, Hawk, and other ADA firinq positions. 

(2) Aircraft wi II avo·id a i r defense weapons free area:. , areas reserved 
for hi~h oP.rformance aircraft, and areas predesiqnated as r es tricted or 
!"rohibited. 

(3) The DACF will furnis h the FCC the locations of t he area s ment ione 
i" (~) above. Pe~u i~ents for t~~ use of restricted or prohi bited air snace 
wi I I be forwarded throu~h normal com~nd chann~ls to t he ~encv imnos inq t he 
restriction or prohioition. 0 ilo~~ in c~n~ mJ v contac t t he -cc or 80C 
with ii'IWftediate rf' '1uiremf' nts for the :Jse of restr ir.ted or nron ibi ted ai r s ·,ace 
in the division rear or b ri~a c a~ea ~ , res ~c t i vA i v . lhe FCC wi I I for wa r d 
t~ese r~'1uirements t o the ~ACE . 

F iaht coor::tination reflu i rement <; for sinple i rara."t 1re : 

(a ) "'ilot5 in camnct nd wi ll f i le a fl i'1 ht ; lan•~i~ ·· thJir tlni t fl ian t 
ooerat.on~ section. 

( ~ ) Pilots in command wil I maintain fre ~uent contact with t he ~CC , 

maneuver unit ooerations center, oathfinders, or aviation unit ooera ~ ions 

section for receiot of hazards to fl iqht i ~ fonmation. Arranq ents Vdr y 
wi th mission tyoe, scooe and area of ooerations, communi cation~ canabi l i + i e~ . 

and airsoace control re'1uirement s . 

(c) Pi lots in cc:li'IWMnd wi II have t he radio call si a n and freo uenc •1 o f 
the FCC and ttle aot'\roor i ate br i oade Ot'\erat ions center in order to obtaIn. 
minimum ris , routes in the brioade area. 

(d) Aircraft wi II ooerate at an altitude and alonq routf's where thev 
can best oerfo~ their mission, minimize their ex~osure to hostile fire, 
and avoid interferPnce with othP-r airst'\ace users. This normal ly wi II be 
at nao-of-the-earth. 

(5) Flight coordination requ 1 rement~ for larqe multiole aircraft fl4qhts 
are: ( ''Large fllqhts' t are definP.d as formations so large as to significantly 
restrict man uver noom of aooroaching or overtaking aircraft. It wi II vary 
with areas and the Intensity of air activity.) 
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(a) Fliqht  leaders wi 11   fi le a  f I Iqht olan with  the FCC.     The data will 
then be  forwarded to the DACF  or brigade operations center, as  appropriate, 
for minimum risk routes and hazards  to flioht warninqs as  necessary. 

(b) Paraqraoh   a(4)(b)   through   (d)   above orovide  additional   fliqht 
leader quidance. 

c.     Commnicatianß Failure.     Joint procedures  for use  durina  Communica- 
tions   loss must be provided   in the  50P for both   instrument and  visual 
meteorological  conditions.    These may be based on Department of   Defense 
flight   information publications,  modified as necessary to be aoplicable 
in the  particular tactical  environment. 

3-4.      INTERFACE  -  ARMY AND OTHER SERVICE  AVIATION. 

Procedures for coordinating  Army aviation with the Air ^orce,  Navy,  and 
f'arine  aviation use of the airspace are orescribed by the  theater airspace 
control   authority.    The joint air traffic regulations  should   include the 
following control   reguirements : 

a. Instrument Flight Rules  (IFR). 

(1) Aircraft of  any component may operate  in the airspace  regulated 
by  another commander jfter flight plan data have been transmitted to the 
receiving commander's control   facllitv and an air traffic clearance has been 
forwarded to the  requestinq pilot or aviator. 

(2) In-flight aircraft on  an   IFR fliqht plan that desire to make a 
change   in flight plan will  contact the air traffic regulation facility 
exercising control.    This  facility will  accomplish the  required coordination 
and  issue an amended clearance. 

(3) In an emergency the aircraft declares the emergency by mayday 
emissions, executes emergency flight procedures,  and contacts the nearest 
air traffic regulating facility  (e.g.,  FOC/FCC, CRC/CRP,  or airfield 
control   towerK    The attempt  Is made over established military channels. 

(4) The Army air traffic regulation system is responsible for keeping 
the DACE informed of any flights arranged through it and for acting on any 
problem prevention ou I dance received from the DACE. 

b. Visual Flight Rules  (VFR). 

(I)     Aircraft under VFR are operating normally on a see-and-be-seen 
basis.     Despite the see-and-be-seen nature of VMC flights,  coordination  is 
important to reduce conf.Icts especially when both high- and  low-performance 
aircraft operate  In the same   low-altitude airspace. 
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(2) All  air traffic  requlation facilities will   L»e made available to 
all   aircraft commensurate with  tactical   reauirements within established 
priorities. 

(3) Minimum risk  routes will   bo recommended  on  renupst   to 
facilitate   low-|Pvel   nenetration ^*  division airrnace bv  hiqh-nerformanre 
aircraft.    The DACE  will   coordiiate and take action  to   insure affected 
users are  informed. 

(4) Technioues   such  as  the  u',p of  corridors,   restrictive area'',,  or 
a coordinatinn altitude mav  be  estaMished to facilitate airspace control. 
These  technioues should   Oe user!   snarinqlv  as  thev   restrict   tho  use of 
airspace. 

c.    PTooeduren Purina Conmuniaationa Failure.     See naraqranh  5-3c. 

3-5.      INTE^ACE   -  AVIATION   AND   FI-^E   SUDPORT 

*rmv aviators are  responsible for knowir-n  fir inn   unit   location^ and for 
maintainino  freouent contact  with  the appropriate rCC or  urioade operations 
center as discussed   in  tho  mcnrnmendeH procedures  which   fcl'cw  -- 

a. The division  ^SE  or brigade !:SCC will   provide the  coordinates of 
all   field artillery   firino batterv positions   in the  division  area to the 
DACE.    The artillery  FDCs   located   in a brioade area will   nrovide the 
coordinates of   all   field  artillery battery position^   in the  brigade to the 
ooerations center.     Maneuver battalions will   also advise  the  brioade ccra- 
tions  center of   the   coordinates  of   their  heavv mortars.      Information on 
preplanned fire missions  will   also be provided. 

b. Aviator  knowledae  of   fiold  artillerv  and   heavy  mortar   firinn 
positions,   verv-low-altitudo  flight,  and contact  with  the  supported unit 
in  the tarqet area will   reduce the  risk of  airspace   interference between 
field artillery,  mortars,   and  aircraft. 

(i)     VDC and FCC.     The   fire   direction centers   (FDC)  of   direct support 
field artillerv battalions,   division artillerv,  and corns   field artillerv 
battalions  transmit   fire mission  data to the  division FSE  and briqade 
operations center.     The  FCC will   receive a  recommended  route from the  DACF 
for  FCC use when  issuino   IFR clearance,   providinq  vectors around hazards, 
clearinq aircraft,   and   issuing  advisories to transient aircraft   in the 
division area. 

(2)    Briqade organic  aircraft   in or entering  brioade airspace will 
normally obtain   information  from  the brigade operations  center.     This  require' 
that the FDCs report  their fire mission data direct to the briqade operations 
center.    The artillery   Information,  augmented by other  (e.g.,  mortar,   ADA, 
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other-Service)   information available at the operations center,  will   be the 
basis  for  recommendinq  routes to aircraft upon request. 

c. Pilots   in command or fliqht   loaders should contact  the operations 
center orior to entering the brioade airsnace. 

d. Helicopters   initiatinq  a mission  from qround alert  within the 
briqade area will  be provided  recommended  fliqht routes with  tfie mission 
tasKino messaqe  if appropriate. 

e. See paragraph  3-5c. 

3-6.     OPERATIONAL EMPLCYMENT POLICY  -  AIRSPACE  CONTROL  ELEMENT  AND  ITS 
COMPONENTS   (AVN  SEC AND  AD  SEC)   DACE 

Tie  DACE,   under G3 supervision,   is  the  commander's  focal   point  for 
division airsoace control.     DACF activities are  in compliance with 
higher headnuarters directions  and  the  commander's conceots.     DACE 
coordination of   use of   the  airsnace   includes virtually all   airspace 
activity,   subject only  to time  and   information handling   limitations. 

The DACE: 

a.    Assists the aarmander' (13)  in Controlling the  use of division 
airspace.     This  is the basic DACF function and  is accomolished through 
the joint efforts of the TASE,   FSE and the air defense,  and the aviation 
sections of  the DACE.    Activities are as  follows — 

(1) General.    The G3 air,   in conjunction with the fire  supoort 
element  (FSE)  and the tactical  air sunnort element (TASE),  determines 
how airsnace  reouirements can  best be met  ^ d submits  recommendations 
to the 03 and   issues necessary   instruction1.    The DACE normally prepares 
airspace utilization annex  to division operrion plans and orders.     The 
DACE  also maintains airsnace utilization displays   in the form of   an 
airspace  utilization map and an airsnace utilization board.     Tvoical  dis- 
plays combine Army air defense.   Army and  Air Force air support,  and field 
artillery and mortar information to the maximum degree feasible.     They 
display airsoace utilization  informatiors  reqardinq preplanned and ongoing 
air activity  for those areas where they have airspace control   resoonsibi Iities, 
Data are maintained on air traffic  renulation facilities and  standing and 
temporary  requlatorv or restrictive measures  (e.g.,  air corridors,  air 
defense weaoons free area(s)).     Appendix C to FM 44-3 and appendix E to 
this manual   present ACE disnlav details. 

(2) .4itm/ aviation airspace operations.    The DACE performs airspace 
control   services for multiple Army aircraft flights and desicnated single 
aircraft  flights.    (See paragraph 5-la(2)  for description of  the normal 
DACE   Information-handling capability.)     If coordination problems occur 
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in  the planned use of  airspace,   the DACE,   in conjunction with the tactical 
air support element (TASE),   FSE, or any other element  initiating the 
action, attempts to resolve the problem.    Problems that cannot be 
resolved  in accordance with command guidance, order1;,   and SOP are 
forwarded to the G3.     Airsnace control   information will   be  disseminated 
to the   initiator of  the action and to aonronr late external   agencies a?. 
follows: 

(a) From the DACF   to the annronriate FOC/FCC or TTC. 

(b) From the DACE to the briqade oneratu ns centpr via  the division 
to brigade airsnace net.     The division communication^-electronics officer 
mav direct use of other nets. 

(c) From the FOC/FCC and briqade ooerations center  ((a)   and (b) above) 
to all  aviation elements concerned;  e.o.,  aviation  unit  command oosts, 
pathfinder elements,   unit  terminal  guidance nersonnel,   and  forward helipad 
personnel.    Both  aviation and  sunnorted unit communications  channels are 
employed as appropriate. 

(3) Other-Service aimrace cmerations.     The TASL   (or other action 
initiators)  and  DACE  coordinate to preclude airspace problems between the 
Services.     In general, other-Serv ices may operate  free of   restrictions over 
the   land battle area.    Other-Service aircraft mav  remain under their area 
Service air traffic regulating aaencv or request assistance from Armv agencies 
as appropriate.     Recommended minimum risk routing will   be  provided on 
reouest.    ADA fire units will  be alerted to the  flight. 

(4) Field artillem airapaoe ovevatione.     The FSE,   TAGE,   DACE,  and 
brigade operations center coordinate to preclude airspace problems between 
field artillery  and  Army  and other-Service air support operations.     Coordi- 
nation  is as   in  (2)  above,   with the understanding  that much of  the quick 
response  fire support activities cannot be  so coordinated at the division 
level   and must therefore  be coordinated at   lower   levels   (para  3-5b). 

(5) Armi air defense  aneratiirw.    This  facet of  airspace control   is 
included  in c below. 

V 
h.    The DACE assists  the aormrmder in supervisinn Armj aviation 

operations.     The  function   is performed by the aviation section of  the  ACE 
wh i ch  — 

(I)    Maintains continuous estimates of  the aviation situation and 
represents the  division aviation officer  in recommendinn changes  in the 
allocation and employment of aviation means.    The aviation section provides 
information to other tactical  operation center  (TOO elements on the aviation 
resources control Ie&  bv or available to the division.     Reports from aviation 
units keep the DACE abreast of the aviation situation. 
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3-7.    BRIGADE OPERATIONS CENTER 

The bripade operations center  Is the commander's focal  point for 
brfqade alrsnace control.    Activities are In comoliance with higher 
headquarters directions and the commander's concepts.    Coordination of 
airspace usage  Includes virtually all  ajrspace activity and   is subject 
only to time and  Information handling   limitations.    The brigade onerations 
center: 

a. Assists the commander (S5)   in control I inq the use of  briqade 
airsoace.     This function  Is accomplished through the joint efforts of   the 
S3,   S3 Air,  FSO,  and  liaison officers  from supporting aviation and air 
defense  units and the US Air Force.    Activities are as  follows: 

(1) The operations center determines how airspace requirements can best 
be met,  submits recommendations to the commander, and  issues necessary 
instructions.     The operations center also maintains airspace utilization 
displays which combine Army air defense.  Army and Air  Force air support,  and 
available field artillery and mortar  information.    They display  information 
reqardinq preplanned and ongoing air activities for those areas where they 
have airspace control  responsibilities. 

(2) The brigade operations center recommends appropriate routes  for 
Army aircraft fllahts on request.    Aviators and flight  leaders coordinate 
with the operations center using the briqade air-to-ground net.     Information 
on appropriate Army flights departing the brigade area  is passed to the DACE, 
FCC,  and adjacent brigades as necessary. 

(3) The operations center coordinates to assist the DACE   in order to 
preclude airspace control  problems between the Services.    The operations 
center monitors the CRP net and  provides   input to the DACE for minimum 
risk  route recommendations. 

b. The operations center receives and disseminates airspace control 
information.    Typical   Information flow  is as follows: 

(1) Field artillery  Information (fire plans, battery   locations,  and 
restricted areas, as approved)   Is provided to the FSO at the operations 
center by the FDCs of artillery battalions  located within the brigade area. 

(2) Other-Service air support  information  is disseminated over the 
CRP net to the Air Force  liaison party at the operations center.    The Air 
Force  liaison officer provides preplanned and  immediate close air support 
Information as missions are requested.    On the way messages are monitored 
by the operations center on the CRP net.    The operations center determines 
the best route through the brigade and passes  It to the DACE on the division 
airsoace control  net. 
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(3) Army aircraft flights oriqinatlng  In or entering the brigade 
airspace requiring flight advisories and requesting alertinq of ADA units 
will  contact the operations center on the brigade air-to-ground net.    The 
operations center will  recommend aopropriate routes based on th , current 
tactical   situation. 

(4) Alfert  Information regarding  frlendlv air activity   in the  brigade 
airspace   is disseminated to air defense  fire units  in the briqade area on 
the  brigade alert net.    Each brigade ooerations center   is the NCS   in   its 
brigade alert net.    This   information supplements the aircraft   identifica- 
tion capabilities of the air defense  units. 

3-8.     AIRSPACE CONTROL PROBLEMS  RESOLUTION PRECEPTS 

a. Most control   problems  should  be prevented during normal  operational 
planning and execution;  however,   there will   remain cases where problems 
must be resolved on the soot.     The maneuver unit commander must establish 
priorities  for the use of  airspace.     These serve as the guidelines  for 
resolution of problems by the airspace coordinators.     Initial   priorities 
are published  in the operations order with changes disseminated as  necessar/. 
If  a problem cannot be resolved by established priorities,  the comnander 
will  be advised.    The commander's decision, which will  vary with the mission, 
enemy capabilities, and supnort reouirements,  will  then be passed to the 
elements concerned.    When time or circumstances do not permit SOP or j 
command resolution of the  problem,   situations presenting irmediate safety 
hasarda to friendly forces will  be resolved by the coordinator or controller. 

b. Commanders should   insure that the  following policies are  incorporated 
In olans and SOPs — 

(1) Use of the airspace   In suonort of preplanned operations must be 
approved by the commander or his designated renresentative  (G3/S3). 

(2) Forward coordinators,  maneuver unit commanders,   air traffic control- 
lers,   forward observers,  and  forward air controllers must be  qiven authority 
to make on-the-snot adjustments   In airsoace operation?  to nreclude hazards 
to friendly forces. 

(3) The FACs (or other personnel   performing the  function)  will   maintain 
communications with the maneuver unit commander, will  direct other-Service 
close air attack of targets,  and wi I I   respond to requests of  the maneuver 
unit commander. 

(4) Attack helicopters will   establish communications with the maneuver 
unit commander or his designated representative prior to  initiating the 
attack and will  respond to the directives of the supported unit.    Attack 
helicopters operating  independently will  coordinate with units that may be 
affected by their operations. 
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(5) When air cavalry operations are planned in conjunction with other 
forward ground elements, the air cavalry unit will normally dispatch a 
liaison officer to the controlling maneuver headquarters.    This  liaison 
officer,  by coordinating the fire and maneuver of the air cavalry with the 
ooerations of  the control Iinq maneuver unit,  will  reduce airspace problems. 

(6) Adequate control  rules and procedures, delineation of detailed 
responsibilities, and means for communication must be provided  in SOP and 
plans and exercised in the field prior to hostilities.    This manual provides 
points of departure for preoaration of plans and SOP. 

3-9.     INDIVIDUAL RESPONSIBILITIES 

Apnendix D provides  individual/agency responsibilities for airspace control 
with the understandinq that the commander commands and controls),  and the 
G3/S3 exercises overall  staff supervision. 
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CHAPTER 4 

CORPS AND FIELD ARMY AIRSPACE CONTROL 

4-1.  DIFFERENCES FROM DIVISION AIRSPACE CONTROL 

The principles and orqanization for airspace control are the same 
for division, corps, and field armies. The types and densities of 
airspace user actlvit!-»s differ between the division area and the corps 
or field army rear areas, with potential impact as discussed below -- 

a. Amy Air Defense.    The dominant Army air defense weapons in the 
rear areas are Hawk and Nike Hercu'es. These are tied together by semi- 
automated control systems. Hawk end Nike Hercules can be employed under 
either centralized or decentralized (preferred) control, whereas the 
division air defense weapons must  operate under decentralized control. 
Rules of engagement for Hawk and Nike Hercules are designed especially 
for application by radar-dirocted weapons and are therefore quite 
different from tNe rules applied to division air defense weapons. For 
example, rules for Hawk and Nike Hercules rely on use of electronic data 
link, electronic irrerrogation, and ADA unit ability to accurately 
measure aircraft speed, position, direction, and altitude. 

j 
b. Amy Air Support.    Army aviation activity  is  less dense   in the 

rear areas and,   for the most part, may be considered to be of a preplanned 
nature.    Requirements for low-altitude flight to avoid enemy radars and 
missiles 7ire  less severe.    Coordination with other aerial  activity  is 
mainly an enroute problem because combat operations are not usually 
occurring  in the rear areas.    On occasion air traffic density  in the 
rear aroas will   increase substantially because of stability and counter- 
guerrilla operations.    In any case,  adequate control   is required to 
preclude degradation of Armyk aviation combat operations originating 
from the rear or conducted  in rear areas. 

c. Other-Service Air Support.    Considerations are similar to b above, 
except that "immediates" may originate  in the rear areas and require 
priority handling.    However,  separation of this high speed traffic from 
the Army's  low speed aviation  is a  lesser problem than In the division 
areas,  because of  reduced Army aviation density and urgency and more 
complete coverage by the other-Service's radar systems. 

d. Field Artillery and Mortars.    The potential  for field artillery 
and mortar  Interference with aviation activities may be discounted  in 
the rear areas.    Field artillery missiles are not considersd an airspace 
control  problem as long as friendly aircraft routinely avoid direct 
overflight of missile firing positions. 
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e.    StMmary.    The airspace control  problem  is less severe in the 
rear areas than  in the division areas.    Prior coordination through the 
corps and  field Army airspace control  elements and adherence to rules 
that are somewhat more restrictive than  in the division area should 
eliminate most potential  airspace conflicts.    Army and other-Service 
aircraft on quick-response combat missions wi 11,  however,  require handling 
with the same degree of urgency as  in the division area. 

4-2.    RESPONSIBILITIES 

As in the division areas.  Army commanders are responsible for controlling 
their own aircraft and weapons and coordinating their operations with 
other airspace users.    An exception may occur  in the case of nondiv isional 
Army air defense weapons, all or part of which may be placed under the 
operational  control  of the area (theater)  air defense organization. 
This decreases ACE air defense management functions,  although the ACE 
remains the focal  point for coordinating "resident" Army air defense 
operations with ground force operations.    The Army air traffic regulation 
system may be   included  in the overall  area (theater)  airspace control 
system,  dependent upon the Army component commander's agreements with 
the airspace control  authority.     In that case the function of the ACE 
would be that of an overall  coordinator with most airspace control 
functions becoming routine duties performed by the air traffic regulation 
system.    Since the airspace volume  involved  is  larger,  traffic densities 
and conflicts are  less  likely to require ACE action. 

4-3.    ORGANIZATION 

Overall  organization   is discussed  in paragraph  2-4b. 

4-4.     RULES AND PROCEDURES 

Rules and procedures will   require close coordination with other-Service air 
activities. 
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CHAPTER 5 

COMMUNICATIONS 

5-1.     REQUIREMENTS 

Figure B-2 depicts the airspace control  communications typically required 
•"o support the policies and procedures   in chapters  3 and 4.    Basic 
ommunicat Ions-electronics doctrine is contained  in FM 11-50,  FM 11-92, 
FM  11-125,  FM 24-1,  and FM 61-24.     An airspace control  communications 
requirement may be met by collocation,   field wire,  the multichannel 
communications  systems typically available  at echelons down to but 
not within the brigade, and organic tactical   radios. 

5-2.     ADDITIONAL CONSIDERATIONS 

Airspace control  communications to support the policies and procedures 
in chapters 3 and 4  include four types of  nets.    These  include: 

a. Cf!P to division net.    Provides a direct communications   link  from 
the CRP to the DACE.    This net  is used  for the CRP to pass  fragmentary 
orders and on the way notices to the DACE and for the DACE to provide 
recommended minimum risk routes  for other-Service aircraft to the CRP. 
This net  Is monitored by the brigade operations center.    Personnel  and 
equipment to operate this net should be provided by the USAF. 

b. Division to brigade airspace net.    Provides  for direct communica- 
tions between the DACE, the FCC, and the brigade operations center by 
other than chain of command communications  systems.    This net Is used 
for  internal   coordination of airspace within the division,  to  include 
recommendation of minimum risk routes for USAF flights to the DACE. 

c. Air defense alert nets.    Provide for alerting of air defense 
fire units  in division rear and  in each brigade,  to supplement aircraft 
identification capabilities of the air defense units. 

d. Brigade air-to-ground nets.    Provide a direct communications  link 
between Army aircraft transiting or operating  in the brigade and the 
brigade operations center.    This net is  used  for minute-by-minute 
airspace coordination with Army aircraft  in the brigade airspace.    The 
brigade operations center  is the net control   station (NCS) of this net. 
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(D     Irrmy ,Tviation. 

(a)     A system of   flight operations centers   (FOC) ,   fliqht  coordination 
centers  (FCC),  approach  and departure control   facilities,  airfield 
contrdI   towers,   and  naviqation aids «are provided  ft.rouqht-ut   trir;  fioM 
irnv  .irod   for   the  control   and  coordination of   Army  aviation.     TNr 
FOC/rrr orovide air  traffic  reqwlation services   to  pnroutf   jir   < iff.      >•• 
anproach/departure control   function may be   located   in an  n    ,  <i 
radar   facility,  or a control   tower.     Approach/departurf control 
provides air traffic  service to aircraft arriving,   departinn.   or over- 
flvino  its area of  responsibi I i fv.     Contiguous  appror-jch/dopdrturc 
control   facilities  can provide enroute serviice  between their  arocis of 
responsibility.     The airfield control   towers are part of   tho   terminal 
traffic control   (TTC)   system and   issue   landinq  and   takeoff   clearances 
to control   aircraft within the  airnort traffic  control  riroa. 

(o)     Army pathfinder  units nrovido navinational   assistance aM airrra*t 
control   services as  necessary  durinr:  any phase  of  an operation  tt.^t   re-;uirec. 
sustained  emnloyment of   Army  aircraft.     Pathfinders  arf>  normall/  used 
to  select,    improve,   mark,  and  control   landinq   and   drop  .ones.     They  ma/ 
also ooerate at  forward helipads.     The Datnfindf;r  facility mai mains 
communications with aircraft and  fire support   units  as necessary for 
control   and coordination   in the   landina and drop zone ar^a.     'Init terminal 
ouidance personnel  may  oerfcrm similar  functions. 

(5)    Air Force.     The Air  Force's  r^dar-suoported control   and reporting 
centers  and air traffic  regulation center  (CRC/ATRC) ,  control  and 
reporting  posts  (CRP),  and  forward air control   posts  (FACP)   provide air 
surveillance and control   of   Air Force aircraft.     The CHP   in conjunction 
«ith  the  Division Airspace Control   Mement  (DACE)   and the brigade 
i rerations  Center will   determine minimum risk  flight  routes  for Air  ^orce 
flinhts through and within the  division area.     The  CRC/ATRC   is the control 
focal   point,   with  the other elements being  forward  extension thereof.     This 
system directs  Air  Force air defense   intercepts and  also control 
Air  Force offensive missions until   the  aircraft are  handed off  to other 
systems or  to   forward  air controllers.     Tne Air Force also provides 
lirect air  support centers  (DASD,   tactical  air control   parties  (TACP), 

and   forward air controllers  (FA")   to assist the Army   in  requestinn ana 
coordinating  USAF  ■factical   air support and  to control   such  support as 
necessary.     They work  closely with  the  S2 and  S5 Air or "tactical   air 
support element  (TASE)   in the Armv i.ommand  posts and  tactical  operations 
centers. 

(4)    Field artillery and mortars.     Field arti i lery ond mortar units 
maintain  a  system of   fire  direction  centers   (FOC)   for   internal   fire 
control.     Field artillery  units  provide the  fire support  element  (FSE) 
at  the various   levels,     ttortar units are directly  controlled  by the 
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maneuver unit commanders and are expected to continue to operate in the 
manual mode. The primary function of the FSE Is to provide command 
coordination of supportlnq fires on surface targets.  In some instances, 
mortar fires may be coordinated with field artillery fires. 

(5) Amy air defense.    Army air defense operations are controlled 
by Army Air Defense Command Posts (AADCP). The A^OCPs Controlling the 
Hawk and Nike Hercules weapon systems are supported by local radars and 
semiautomatic control and coordination systems. The divisional air 
defense artillery (ADA) battalion and nondivislonal Chaparral/Vulcan 
battalion AADCPs are manual and feature full decentralization of engage- 
nwnt control of the Chaparral and Vulcan air defense artillery weapons. 
The higher level semi automated ADA control systems provide options for 
either centralized or decentraIized engagement control of the all-weather 
weapons (Hawk, Nike Hercules;. Control authority for Redeye 
and other organic weapons capable of engaging aircraft rests with the 
using unit, subject to compliance with established joint procedures and 
unit SOP. Air defense fire units will be alerted to US Air Force 
flights, selected biogle aircraft flights, and multiaircraft Army flights 
approaching their location. 

(6) Airepaoe oontrol element (ACE).    Current doctrine provides for 
an ACE at division, corps, and field army level to serve as the commander's 
focal point for airspace control. The ACE is manned by personnel form 
organic, attached, and supporting ADA and Army aviation units. 
Recommpnded manning levels are listed in the tactical operations center 
appendix to FM 101-5. 

(ty Further detaiU. FM 1-60, FM 6-20 
FM 44-j, FM 44-3, FM 61-100, FM 100-26, and 
discussion. 

(when published), FM 6-140, 
FM 101-5 provide further 
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APPLNDIX A 

REFERENCES 

A-l.    Department of  the Army RGOUlatlons   (AR) 

310-25 
310-50 

Dictionary of  United States Army Terms. 
Authorized Abbreviations and Brevity Codes, 

A-2.    Department of  the Army Field Manuals  (FM) 

1-60 
6-20-1 
6-20-2 
6-140 
11-50 

11-92 

11-125 
24- 1 
44- 1 
44- 3 

61- 24 
61- 100 
100 -26 
101 -5 

Army Air Traffic Operations. 
Field Artillery Tactics  (When published). 
Field Artillery Techniques. 
Field Artillery Organizations. 
Signal  Battalion,  Armored,   Infantry,   Infantry 

(Mechanized)  and Airmobile Divisions. 
Corps Signal  Battalion and Airborne Corps 

Signal  BattalIon. 
Field Army Signa'   Communications. 
Tactical  Communications Joctrine. 
US Army Air Defense Artillery Employment. 
Army Air Defense Artillery Employment, 

Chaparral/Vulcan. 
Division Communications. 
The Division. 
The Air-Ground Operations System. 
Staff Officers Field Manual:    Staff Organization 

and Procedures. 

A-3.    Joint Chiefs of  Staff Publications  (JCS PUB) 

JCS Pub  I 

(FOUO) JCS PUB 8 

A-4.    Miscellaneous 

JSACDC Study:    Field Army Airspace Utilization Study II   (FAAUS  II) 

Dictionary of  United States Military Terns 
for Joint Usage. 

Doctrinf! for Air Defense from Oversea  Land-Areas, 
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APPENDIX B 

AIRSPACE CONTROL IMPLEMENTING INSTRUCTIONS 

B-l.  'ntroduction. 

a. The alrspac« control system (personnel, equipment, and procedures) 
has been designed to assist the commander in his conduct of the battle to 
the end of tactical mission accomplishment. This system requires the 
transmission of base Information between elements of the division and also 
additional information from Air Force command and control facility. Some 
of this information is: 

(1) Minimum risk route queries. 

(2) Minimum risk route advisories. 

(3) "On the way" notices. 

(4) Air defense alerts. 

b. The advisory service provided to the Air Force  is   intended  in no 
way to usurp the prerogatives of the Air Force component commander but 
is analogous to a weather advisory.    The pilot  is advised of the hazards, 
and he must make the final   decision to accept or reject the route. 

c. Considering airspace control  as an   intenral part of his planning 
and execution cycle  is of  value to the commander as it provides him 
another facet to complete his  picture of the battle area and results  in 
successful   mission  accomplishment. 

B-2.    Airspace Organization. 

a. This  system  utilizes the already existing airspace control 
organization  (the DACE), as  prescribed  in  FM   101-5,  Staff Officers   • 
Field Manual, Staff  Organization and Procedures.     It  is augmentfid at 
division   level   and provides  for augmentation at the maneuver brigade 
level with   liaison officers  from aviation,  air defense,  field artillery, 
and the US Ai r Force. 

b. This organization,  as  shown   in figure B-l,  provides  for the 
function of  airspace  control   within the division. 

B-3.    Airspace System. 

a.     In addition to the DACE, this system envisions the augmentation 
of a brigade's operations center under the staff cognizance of the 
brigade S3 and   is staffed by the  liaison personnel   shown   in   figure B-l. 
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\Ä |                 Airspace con.rol   element 

[■ 
Ist shift 2d shift 

1   MAJ, avn of f 
1   MAJ.  AU  op  off 
1   Cr NCO,  op  sqt 
1   NGO, AD op  sat 
1   EM,  elk-typist 
1   AF   LNO 
1   AF  L" 

1'   RATELO 

1   f'AJ ,   avn off       | 
1   CPT,  AD op off 
1   NGO,   op  sgt 
1   NGO,   AD  op  sqt 
1   AF   LNO 
1 AF   EM 
2 RATELO 

9                                               3 

K Operations  center 

1-1 Ist shift      ^ 2d  shift              | 

1    FA   LNO 
1   FA RATELO            i 
1   AD NCO              y ' 
1   AD  RATEL^       e 

1   Ayn  LNO 
1   Avn RATELO 
1   -'F  LNO 
1   AF RATELO 

1   AD   L'JO                   1 
1   AD  RATELO 
1  FA rjco 
1   Avn NCO                1 
1   Avn  RATELO          | 
1   AF  LNO 
1   AF  RATELO 

I 
1 
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Maure B-l .   Division  Airspace Grqanization 

h.     .he   Internal   Locrdinallon   required to assure the proper 
integration  of  the activities  «ithin the purview of  the maneuver commander 
is  accompl i she-: by   the  personnol   on a face-to-face basis with other 
members of  the  division  and brigade  staffs.     Appendix  D outlines the 
in formation  rr. ^essary  within these organizations to accomplish the air- 
SDdCe   '.intr    i    ^unction.  ■ 

r..     i'.'-i  DAt.L   is  The  focal   pol^t   for the  functioning of  this  system. 
In  additlnr.   to  its  origin il   function as  a preplanner of  airspace activity, 
it   ;,iy,  'ij-j   the  added   function   if  an  nirsoace operator.     It   is  responsible 
for  dettirmining  route advisories   for AF and Army aviation   flights through 

ie  division   roar  and for  providing AD alerts   for the  fire units that are 
located  in the  division  rear. 
+h 
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Para [i-5. Airspace System  (cont) 

(I)    This  system  requires  the establishment of  a   long-range secure 
radio net which   lines the .Mr Force control   facility and the  divisions 
and brigades.    This  net  is  only monitored at briaade headquarters and  is 
used ac  .3 cueinr)  device to the possibility of  a route requirement.     It  is 
also used to expedite  "on  the way '   information for ADA alerting.    AF 
aircraft passing  into,  through,  or out of the division area will,  upon 
request,   receive  a minimum  risk   route advisory   from  the DACE  through 
their CPP/C.     These advisories will   be  recommended by the brigade opera- 
tions  center based on  their knowledge of activity within the brigade and 
the current taotlcdl   situation.     The Air Force control   facility will 
provide  the division  •ind brigades with the estimated time of  arrival  of 
the  flinht into the  division  area.    The AD fire units  (Chaparral/Vulcan) 
wi I I   be  ilerted by the .'ACr.  or brlqade operations center over the 
AD alert not. 

i .^     r- provide   infomation  to the AD fire  units   (Chaparral/Vu lean) 
on  friennly   ilrcraft,  an air defense  alert net (secure net)   is  required 
for The division.     This  net   is  composed of  four separate parts, with 
each  ITI jade being  the  net control   station for the  fire units   located 
in   its   area.     The  division  ACT   provides the sane   information  to the fire 
units   locdtüd   in the division  re^r area.    This alert o*  friendly aircraft 
will   applv to both   AT   and  Army  aviation. 

■ V     fc.r   ir+crnal   airspace activities within the  division,  a  division 
airspace  P^l radio net will   be established.     This  net will   be  utilized 
for The  division to reouest  route advisories  for USAF  and Army  aviation, 
for The rrigades  to advise each other of  flights crossing over the 
adjacent  ;.ri ,dde's  boundaries,  and for the  interchange of   information 
necessary  to  pr-rfcm the alrsoace control   function.     The division  FCC 
v» i I !    i:; .J '-„■ i n tjir.   a station   in  this  net. 

C •;      '.-it;  KjssaQhi of   army  aviation through  the brigade areas  requires 
!he e:. tib I ishr.ent of  an  ai r-to-nround net at brigade   level.     Initially, 
the   -nrcid'T v. i l 1   contact the Anry air traffic control   facility to 
request  J ie-omrended  route advisory through  the division.    The Army 
air traf re control  element will  contact the  division to obtain  a 
recorw-vjoj  routing,   if  necessary.    The division may   in turn contact 
the bri   ,i >-        «hich   the  aviation support is being provided  in order 
to    !,'.::-    2 rocornended  route through  or into the brigade.    The  routing 
adviicrv  «'i;   ;.<• provided  to the FCC,  who wi I I   provide  It to the aircraft. 
Jpon ' :; .   'fie division  rear boundary and prior to crossing the 
brin/ide  rn-sr poundary,  the aircraft should contact the brigade on the 
air +(.-;ri:j.j  net  to determine   if  there was  ?» change to the  routing 
advlru'-y   -r  :*   it  is  still   current.    Based upon the   information of 
estimated arrival   time provided by either the Army  air traffic control 
facility or the pilot,  the air defense fire units will  be alerted to 
+he   f I I'jht. 
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Pars :<-',  Airsp.-ice Systef"  (cont) 

(a) It mav he <jdvantaqoou5  to the division  commander,  based  upon 
his analysis of  the rotary-winn  aircraft threat of  the opposing  force, 
to impose  restrictive measures   upon his air defense  fire units with 
regarcj  to o-tDrv wirvj   ilrcraft   fllqhts.     This will   accomplish  two 
objective-,.     It will   ^ecrpaso the  number of alerts  required to be 
qlven,   and   it will   provine additional   safequards to aircraft operating 
in  this  "ionnor. 

(b) Arny   liirraft  flinhts  orininatinq  from within the brigades can 
obtain  tht.jr   advisories   from unit  operations or by contacting  the 
brigdde  (in  t;ift  ,i i r-to~-round  riet. 

(!>)     The  ..ontrol   of   divisional   ^edeye assets will   be  accomplished 
üy dtssemt natiwp uf  rioplicablt;   information through the appropriate 
unit's     .'f^-ji  )   jr.,! control   ch.innels. 

b-4.     u,;i imuni c.it i ons.     The communications   requirement to support  the 
ai rspijce'VonTrnr v/~t^    is  shown   in   f inure D-2 and   described below: 

a,     sir Force  routing  not.     This   is  a sole  user,   long-range, 
two-way,   secure voice radio not which   is only monitored at the brigade 
level.      ini«   lit''   is  used  for minlnu"'.   risk route queries, minimum risk 
roule   iJ'/isor ie J ,   and   "on   the way"  notices. 

\> ivision •.'CtTade  airspace  net.     This   is  a sole user,   two-way, 
secure   voico  radio net  used  for   internal   coordination of   recommended 
route   jueries,  recommended  route advisories,  and "on the way" notices 
for Army  dviation.     Tne  Army  air  traffic control   facility  also has  a 
., f-T» i on    i ;■;   W\ >   re I . 

operat I or, 
friend I v   •"! rcr 

u-*ence   irtillnn/  alertinq  net.    This   is  a sole  user,  one- 
voi.e  radio net used  ^v either the  division ACE or brigade 

:enter  to alert   -»ir  defense fire units to the presence of 
>tt 

ncaJ»;  .ii r-To-nroun■ ne" This   Is a sole user,  two-way. 
secuc.     .Küü net    sed at the hrinade opera+ions center for coordination 
o f  /" r>Ti./   iv i at i on  f I i it. ts . 
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APPEND I X C 

DEFINITION 

This annex contains definitions peculiar to airspace control. 

a. Minimum Risk Routes Query.    A request fron a US Air Force 
command and control   facility or Army aviation element to a US Army 
division  for a route which would present the minimum hazards to 
flight through a division area. 

b. f-'lnimum Risk Route Advisory. A route through the division 
area  in  response to the Air Force or Army query which has been 
developed by the DACE and/or brigade operations center and presents 
the minimum hazards  to flights. 
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APPENDIX D 

INFORMATION REOUIREMENTS 

D-l.    Purpose.    This appendix  defines  the  Information  requirements 
necessary  fo support the Army Airspace Control  System, 

D 2.     Introductlon.    Airspace control,   like any other tactical   function, 
requires  certain  information to serve as the basis  for decisions.    Most 
of  the  infomatlon  used by the commander and his staff to formulate 
courses of  action and selected the optimum course of  action also relates* 
to  the airspace control   functions.    Therefore,  the  information  require- 
ments discussed  in this chapter are for the most part currently reported 
to the command post or operations center.    The Information  requirements 
are presented here to emphasize their  role  in the airspace control 
function.     This   information  is   related  to an  individual  or section who 
collects,    orrpiates,  presents, and disseminates that  Information.    The 
reader must  also not   let the   list be an  all-inclusive or a  limiting 
force.    The operator must continuously  reevaluate his and the command 
post's     r  operatior  center's  requirements  for Information.    Where 
voids or deflcioncles   in  information occur, actions will  be  initiated 
to fulfill   that  requirement, 

[>-5.     I nf orrration ^eoui rements.     The duties and  information  provided by 
the  i ndTvlduals or sections which are  I'sted below relate to airspace 
control   and   in no sense of  the word modify the  Individual's or section's 
other renuirenents. 

a.    Cc>nrndt(der.    The commander must  Insure that his planning guidance, 
selection cjf  concepts of operation,  selection of courses of action,  and 
other decisions have considered the  impact on airspace control.    He must 
also  insure  thai  no and the nembers of  his staff advise the DACE and 
brigade or-ßrations center airspace control operators as to which of 
their actions  dffect control  of airspace. 

L.    Operdtions section  (03 and S3).    As the staff focal  point of the 
overall   command operation the G3 and S3 must insure that the DACE and 
briaade opeiations center airspace control  operators are fully   informed. 
Sone of  trie  specific  information   Is: 

(!)       vprall  tactical   situation. 

(2) Unit   positions. 

(5) Arc-is of activs around combat. « 

(4) /»eriai  tactical  opbrations. 

G-I-D-I 
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Para Ü-3, Information Requirements (cent) 

(a) Air cavalry operations. 

(b) Airmobile operations. 

(c) Attack helicopter operations. 

(5) Redeye status. 

(6) Command and control aircraft allocations. 

(7) Air traffic control measures. 

(8) Airborne-paradrop operations. 

c. Intel I iqence section (S2 and G2).    Since the enemy  is one of the 
significant users  of airsapce,  the  Intelligence officer's  Input of the 
current enemy situations and ongoino activities to the airspace control 
operators   is of  prime importance.    This  requirement must not be construed 
to mean that detailed round-by-round or mlnute-by-mlnute flight  information 
is  required or desired.    Some examples of the specific Information required 
are: 

(1) fnemy situation and current activity. 

(2) Enemy ADA positioning and capabilities. 

(3) Information that satisfied any of the EEI  or OIR of airspace 
users. 

(4) Army aerial   reconnaissance and surveillance plans. 

(5) USAF  reconnaissance support planned and requested. 

d. Logistics  section  (G4 and S4).    Any   logistical effort that uses 
airspace must be  reported to the DAGE-brlgade operations center.    The 
logistics officer must keep the DACE-brlgade operations center aware of 
the  logistical  system and situation" to allow maximum leadtlme  If an a^lr 
line of communication  is necessary to support the situation. 

e. Fire support section (FSCC-FSE).    The field artillery officer 
and his section are part of the brigade operations center and are the 
nucleus of the FSE at division  level.     In either case these sections 
become primary participants  in the airspace control  function.    Some of 
the specific  information they provide Is: 

G-l-D-2 
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Para D-3,   Information Requirements  (cont) 

(1) Field artillery positions and activities. 

(2) Priorities of  fires as directed by  force commander. 

(3) Ncival   gunfire activity current and planned. 

(4) Enemy artillery positions and activities. 

(5) Artillery  fire plans and schedules of  fires. 

(6) Non-troop-support fires. 

(7) Aerial   field artillery activities. 

(3) Flak suppression capabilities and program. 

e. Aviation section.    This  section   is part of the DACE or brigade 
operations center.     It  is a primary operator   in the airspace control!' 
function.     5omo of  the specific   information  provided by this  section   is: 

(1) Status  and major activity of  aviation units under division- 
brigade control   or  in their support. 

(2) Army   IFR and VFR airway system data. 

(3) Airfield-heliport terminal   area   location. 

(4) Air traffic controls  in effect. 

(5) Aviator support requirements planned and requested. 

(6) Enemy air  (rotary-wing)  capability and current activity. 

(7) Medical   evacuation activities. 

(B)    Aviation   IFF status. 

f. Air defense artillery section.    This section  is part of both the 
DACE and the brigade operations center.     It   is a primary operator   in the 
airspace control   function.    Since ADA and all   arms AD weapons are the 
greatest potential  hazard to manned aircraft,  their particir-atIon   is 
significant.     The air defense artillery section must provide  information 
on the air defense of the command.    Some of  the  information provided 
by the air defense artillery section   is as  follows: 

6-I-D-3 
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Para Ü-3,   Information Requirements (cont) 

(1) ADA weapon   locations. 

(2) ADA weapon status. 

(3) Redeye and all  arms AD weapons status. 

(4) DEFCON and  DEFREP. 

(5) FAAR position and TADDS  frequency. 

(6) AD warning. 

(7) Enemy AD capabilities and position. 

(8) ADA IFF capabilities. 

(9) Adjacent unit ADA information. Enemy aerial activity 
information. 

". US Air Force liaison section. This section provides Air Force 
partu.ipation in the decision process of minimum risk route selection 
for AF aircraft. They work in the DACE and brigade operations centers 
but are under the operational control of the AF command and control 
facility. The information contributing to the DACE-brigade operations 
cenTer include«: 

(1) Air Force flight information. 

(2) Air Force flight restrictions and traffic controls. 

(35. Enemy air activity. 

(4) Restrictions and prohibited zones. 

(5) USAF planned air activities. 

(6) Other Air Force information. 
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APPENDIX E 

DISPLAYS, TECHNIQUES, AND SY'inOLOnr 

E-l.  Introduction.  Ihn information in annex D which is reported to the 
DACE and the briqado operations center must be convo'ted into graphic 
displays.  The displays allow the operators to envision the relationships 
of the various airspace users to the tactical situation.  It also allows 
the viewer to predict and plan to avoid or prevent potential hazards to 
airspace users. Since the reported information is beim used for 
airspace control decisions, some new techniques are associated with 
these decisions. Current map symbols are not adequate to portray some 
of t'ie actions of the airspace users; therefore, a few airspace control 
special map symbols are required. The additional displays, techniques, 
and symbols are held to a minimum, and maximum use of existinq ones is 
encou^aqed. 

E-", Displays. 

a.     Displays  used by the DACF will   be shared by both the air defense 
artillery  section  and the aviation  section.     Since the DACE   is collocated 
with or adjacent to the 02 or G3 element of  tho TOC and the FSE,  the 
current displays of  these elements can be used by the DACE for periodic 
updates  and   lonii   term planning.     There   is a  requirement for two displays 
in the DACE.     One must be of the same scale as  the other displays   in  the 
TOO and  De  able to accept overlays  from those maps.     Nonnally,  this   is 
the FA'-1 and   fjctical   situation display.     The other may bo a battle map 
like the   first or  cnn be a plain,   white qrid sheet.     The plain  sheet 
allows the  posted data to be viewed without the background clutter. 
Intormation   pertaining fo air defense,   air defense artillery,  and air 
traffic   is often not too dependent on terrain considerations.     This 
option  has  merit   in  this case.     Both displays  should have basic tactical 
control   (boundaries,   etc.)  and air traffic control   information  (air 
control   references  system;   i.e., TACAN  radials)  posted on the base 
sheet or base overlay. 

(1) r.ine map or grid sheet display should have all  the air defense 
information  passed on  it.    Restricted and prohibited zones,  weapons  free 
areas,  aircraft  identification zones,  air traffic control   lines, etc. 
should also be  included.    Enemy AD information must  be  included on this 
di spI ay. 

(2) The second  display must be a battle map of  the scale used by 
the 02 or 33 element  for the current situation,   normally  1:50,000.    This 
map has   the   FAM  information posted on   it.     Aerial   maneuver forces and 
air cavalry  operations must bo posted on  this map.     Air or aerial   fire 
support  activities  must be portrayed on  this display. 

G-l-E-l 



*PV* 

b.    At brigade headquarters, the FSCC is part o*   the operations center. 
This allows the operations center the use of the current FSCC FAM displays 
under some tactical   conditions.    In other cases an additional  FAM display 
will  be required.    Other than this consideration,  the displays required 
by the operations center are the same as the DACE. 

E-3.    Techniques.    The techniques described here and  in appendix B are 
designed to qive the operator a general   basis from which he can depart 
to satisfy the needs of the specific situation.    This technique  is best 
described as a process of analyzing the hazards to a manned flight and 
deducing those steps  that can be taken to avoid or neutralize those 
hazards and not degradr mission accomplishment.    Basically,  the operator 
receives an airspace action   involving a manned aircraft.    He then plots 
the flight on the AD map or display.    He determines those areas that 
require air defense alerting and considers the enemy AD threat.    The 
enemy threat can be avoided by rerouting or using countermeasures to 
neutralize  it.    With the potentially greatest threat or hazard minimized, 
he now plots the flight on the FAM battle map display.    He attempts to 
pick a route to avoid high activity areas and air operations areas. 
Deviation must be within the  limitation of the mission  requirements. 
All   routing recommendations ar^  developed  In concert with the representa- 
tives on the agency who  is doing the flying.    This representative may 
accept,  reject, or- modify these recommendations.    He aso passes alerting 
information to those age.icies which need to be advised.     This technique 
only attempts to aid the manned aircraft  in minimizing the risk but does 
not eliminate  it 

E-4.    Symbols. 

a. R1 2V!;,  'lilltary Symbols, will  be used to the extent possible 
on airsoace displays.     Plotting of  FAM fire units  (batteries, ADA fire 
units  (weapons),  and aircraft  flights)   is   Impractical  with current 
symbology;  tnerefore,  symbols shown  in E-l  will   be used  for airspace 
control  displays. 

b. Examples of airspace control  symbology are shown   in figure E-2. 
Annotations will   be made on those  lines using the fiymbols presented 
in  figure E-l  to designate the type of aircraft or weapon related to 
that  line.    Aircraft   lines should have the  identification number posted 
on them an'l, when available,  should have the fllgnt altitude posted  in 
thousands of feet above sea  level.     In cases where the aircraft Is 
flying a nap-of-the earth profile, an N wlI I   Indicate that profile. 
In those cases where the duration of an airspace block  Is known, the 
ending time can be posted on the line delineating that block. 
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Para E-4, Symbols (cont) 

1           o Rotary wing aircraft 

< 
Jet-high performtjnce aircraft                      | 

OO Prop-low performance aircraft                      i 

® CHAPPARAL fire unit                                           | 

® Vulcan fire unit 

X 105 battery 

XX 155 battery                                                           ! 

XXX 203 battery                                                           i 

XXX 175 battery                                                           | 

1 81 mortar platoon                                               1 

ti 107 mortar platoon or squad  in ACR             j 

Note:    A blue  line with  its symbol   indicates the flight path           j 
of a friendly aircraft or +he  limits of the block of 
airspace  in which that aircraft  is operating.    A red  line 
with  its symbol   shows the  limits of the engagement capability 
of an AD or ADA weapon.     It can also portray the gun-target  line. 

Figure E-l.  Airspace Control   Symbology 
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Para E-4, Symbols  (cont) 

Jet aircraft flight path 

Rotary wlnq airspace block, three aircraft 

Vulcan fire unit position 

155-mm battery  firing on a non-troop-support target, 
registration 

X- 

Figure E-2. Examples of Airspace Control Symbology 
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APPENDIX  F 

FUNCTIONS AND PROCEDURES CHARTS 

Purpose.    This appendix describes the functions and procedures to be used 
by the oersonnel  operating within the airspace control   system. 
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APPENDIX 2 

MAJOR  ITEMS   INCLUDED  IN BOTH FM 44-10 AND THE REVISIONS RECOMMENDED 
BY MASSTER 

The following major items are Included in botl FM 44-10 and the revisions 
recommended by MASSTER. 

a. Chapter  I. 

(1) Purpose and Scope. 

(2) Background. 

b. Chapter 2. 

(1) PrInc i pI es. 

(2) Airspace Users. 

(3) Command Responsibilities. 

(4) Organization. 

c. Chapter 3. 

(1) Control  Levels. 

(2) Airspace Conflict Resolution Precepts. 

d. Chapter 4. 

(1) Differences From Division Arispace Control. 

(2) Responsibilities. 
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APPENDIX 3 

MAJOR  ITEMS   IN  FM 44-10 BUT OMITTED FROM THE MASSTER RECOMMENDATIONS 

\ 

This appendix   lists the major  items   in FM 44-10 which are omitted  in  the 
MASSTER-recommended revisions.    The appendix  includes references to the 
FM 44-10 paraqraoh  locations of the   information,  short paraphrases of 
the   information,  and exolanation for omissions. 

a. Reference:    Paraqraoh 2-'la. 

(1) Information.    The orinciple of  a vertical  boundary  (coordination 
altitude)   for control!inn airspace  is   interjected. 

(2) Exolanation.    The concept of a coordination altitude will   impose 
unnecessary  restrictions on the maneuver commander.     It will  also  impose 
a requirement for a qreat deal  of communication between maneuver elements 
and other Services.    A coordination altitude would require clearance  for 
fir Ina artillery,  mortars,  and air defense.     It would also require 
clearance for hiqh-flyinq Army aircraft.     In certain situations special 
control  procedures sucu as coordination altitude or flight corridors are 
approoriate.     In other circumstances,   for exapmle tryinq to  impose a 
coordination altitude  in mountainous terrain,  the nrocodures would be 
unworkable. 

b. Reference:     ^iraqranh  2-4b{6){b). 

(1) Information.    There   if^  a tentative doctrinal   renuiroment for a 
full-time brinade airsnace control  element. 

(2) Exolanation.    The no^sible  requirement to establish  a briqade 
airspace control   element (BACF)  was  discussed  in detail  durinq the 
qeneral officers airspace control  conference (reference oaraqranh C-4c 
basic report).    At this conference  it was agreed that the control  of 
airspace   is  an   intenral   function of  normal   staff procedures and that  . 
no separate staff orqanization  is necessary to perform the airspace 
control   function at the briqade  level.    Airspace control   functions under 
this system would be supervised bv the operations officer  in the briqade 
operations center.    The operations officer would be assisted by combat 
supoort staff officers,  staff officers,  commanders and  liaison officers 
from field artillery, air defense artillery.  Army aviation, and Air Force 
when this tvoe of  support  is being provided to the brigade. 

c. Reference:    Paraqraoh 3-2b(l)(a). 

(I)     Information.    The normal  weapons control  status for division 
air defense weapons should be weapons tight. 
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(2) Explanation. While no change was found to be necessary in the 

normal division ADA weapons control status for CHAPAPRAL-Vu lean fire 
units, it was found that it may be necessarv to modify the normal weapons 
control status for Redeye (reference paragraph C-4c(?), basic report). 
In order to reduce the misidentification rate among CHAPARRAL-Vulean fire 
units, air defense artillery alert nets were created to alert these firing 
units to the passage of friendly aircraft.  Redeye firing units, on the 
other hand, are not under centralized control.  A majority of the general 
officer airspace control conferees agreed that it would be costly for 
the ADA alert not to include Redeye firing units. Thus, in order to 
reduce the hazard to friendly aircraft, it may be necessary to consider 
weapons hold as the more normal air defense alert status for Redeye fire 
units. 

d. Reference:     Daraarapli  3-3b(4)(c). 

(1) Information.     Armv aircraft should obtain  field artillery advisories 
before entering the airspace between any  firing battery and  the  forwardedge 
of  the battle area  (FCRA). 

(2) Explanation.    The MASSTER-recommended system eliminates all   fire 
warning nets and does not contain a BACE.    Pilots may contact the  flight 
coordination center (FCC) or the annropriate brigade ooerations center 
over the air-to-ground  net and  receive a minimum risk route   if  desired. 

e. Reference:    Paragranh 3-4a(2). 

(1) Information.    The ACE  should bo  kept  informed throughout the 
planning and execution ohases of   instrument  flights. 

(2) Explanation.     The ACE  does  not  need  this   information for the 
airspace control   system recommended  by MASSTEP.    The FCC,   FCC,  CRP, 
and CRC are the  aqencies monitorina   instrument flights. 

f. Reference:    Paragraph  3-4b(l), 

(1) Information.    High-nerformance aircraft will  commonly use 
low-altitude airsoace during  limited and general   war. 

(2) Exnlanation.     This  statement seems to define Air Force tactical 
doctrine.    Our   investigations reveal   that the  statement may not be true. 

g. Reference:    Paragranh 3-4b(2). 

(I)  Information. Various elements of airspace are controlled by 
different comnonent commanders. 
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(2) Explanation. This statement was deleted as it outlined procedures 
which are more restrictive than the airspace control procedures recommended 
by MASSTER. 

h.  Reference: Paraqraphs 3-5 and 3-5b. 

(1)  Information. Field artillery units are responsible for 
disseminatinn hazard to fliqht information. Aviators are responsible 
for monitor inn field artillery fire warninn nets. 

(!?)  Explanation. The airspace control system recommended by MASSTER 
deletes all fire warninn nets. Field artillery fire units are responsible 
for ;i3ssinn firinq data to l"he briqade operations center and or the 
division airsnace control element (DACE). 

i.  Reference : Paraqraoh 3-5b{I). 

(1) Information. Held artillery firinq data will be forwarded to the 
division FCC. The FCC will use the information in the routing of aircraft. 

(2) ExDlanation. Under the airsoace control system recommended by 
MASSTER, artillery firinq data are oassed to the brigade operations centers 
and the DACE but not to the FCC. The FCC passes minimum risk routes (MRR's) 
to aircraft based on the route received from the DACE. 

j.  Reference: Daraqrar)h 3-5b(2). 

(1) Information. A BACE can be formed to coordinate artillery fire 
mission information with other airsoace control activities. 

(2) Exolanation, The airsoace control system recommended hy MASSTER 
does not contain a BACE (reference paraqraph C-4e, basic report). 

k.  Reference- Paraqraoh 5-5c. 

(1) Information. The Army has the resoonsibiIity for informing 
Air corce elements of field ortillery and heavy mortar locations and 
operations. 

(2) Exolanation.  In the airspace control system proposed by MASSTER, 
there is no reouirement to inform the Air Force of field artillery data. 
The Air force is aiven MRP's which avoid field artillery fires as whenever 
practical.  In order to further eliminate field.artiIlery-mortar (FAM) 
t-nd Air Force incidents, the field artillery reschedules non-trooo-support 
fires based on Air Force flight "on the way" data passed from the Air Force 
control facility to the DACE. 
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I. Reference: Paraqraph 3-5d. 

(1) Information. Helicopters will receive field artillery and 
mortar fire warning advisories. 

(2) Exnianation. The airspace control system recommended by MASSTfc'R 
deletes all fire warninq nets.  Rotary-winq fliqhts may contact the 
briqade operations center (BOO if in a briqade area or the FCC if in the 
division rear in order to obtain MRR. These MRR's avoid field artillery 
and mortar fires whenever practical. 

m. Reference: Paraqranti 3-6a(5). 

(1)  Information.  A coordination altitude is used in the coordination 
and air traffic requlaiion of operation over the battlefield. 

(.?)  Exnlanation.  The use of a coordination altitude is just one 
technique which may be used in requlating airrpace.  This is discussed 
Driefly in paraqraoh 3-4b(4), annex G. 

n.  Reference:  Paraaranli 3-6ü(2). 

(I)  Information: The airsnace control element (ACE) regulates 
Army air traff ic. 

{?.)     Exnlanation.  T.iis paragraph was rewritten to clarify the role 
of the DACE and its relation with the FCC while performing airspace 
control functions. ' 

o.  Reference:  Paranranh 3-7a(l), (2). (3). (4), (5), (6). and (7). 

(1) Information.  The manua1 includes examples of actions to be 
taken for emem^ncy on-the-srot conflict resolution. 

(2) Exnlanation.  These examples of actions taken to prevent conflicts 
are not necessary as a part of this FM. They should, however, be included 
in unit SOp,s. 

D.  Reference:  Table 3-1. 

(1) Information.  This table summarizes individual and agency primary 
resnonsobiIities for airsnace control. 

(2) Explanation.  This table was deleted, as the responsibilities of 
airsnace control aqencies chanqed under the airspace control system 
recommended by MASSTER. 
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q.    Reference:    Chapter 5. 

(1) Information.    The chapter and the associated charts depict the 
communications typically required to support the alrspce control  system. 

(2) Exolanatlon.    These charts were deleted because they did not 
depict the airspace control  system recommended by MASSTER. 

t 

» 
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APPENDtX 4 

MAJOR  ITEMS   IN MASSTTR RFCOMMENDED REVISIONS BUT EXCLUDED FROM FM 44-10 

This aonendix   lists  the "VJ'or  itfms   in the flASSTER recommended revisions 
which are excluded  from FM 44-10.    This apnendix  includes references to 
the MASSTEP-rer.onmendPd  revi■sion,  paragraph   locations of  the  Information, 
short paraphrases of   the   information,  and explanations  for the   inclusions. 

a. Referenco:     Paraqr^nh  5 of  the preface,  paqeG-l-l. 

(I)     Informatiop.     luo. overwhelmina majority of  Army aviation operations 
are controlled thrnun1'   *he  chain of  command  under Army visual   flight 
rules.    There will   be  renuirements  for   limited  numbers of operations under 
instrument fI iaht  rules  (lri )  for   limited periods of  time when commanders 
are assisted bv  a; r  traffi     reiulating agencies. 

{?.)     Exolanat inn.     It    nould be emphasized  that almost all   Army air- 
craft will  operate  at   low   level  under visual   flight rules.    Consequently, 
Army aircraft can orerato  v. i t*   a minimal   amount of  regulation by a i r 
traffic  aaene'es. 

b. Reference:     p3rannr)h  ?-4b{5). 

(I)     In'orma +'on.     ^-----innpnded mininun risk  routes will  be  furnished 
to the  Air   'orco   ^^r  fli.Ttt-,  ttrouqh  and within the division area. 

(?)     txplanntion.     rurrent procedures attempt to pass a maximum amount 
of   information to Air ^orce elements outside the division.    These elements 
then  route  * i r   rcr^p airrr-^t.    because of  the  volume of  artillery and 
mortar  fires   -•"n   t'u>  noty       ♦   v ese  fires and  Army aircraft flights,   it 
is almost   imr>ossibl'~ to  transmit ill   current   information up the channels 
to the  Air  r-r:e  air   traffic control   agencies.     Conseauently,   the MASSTER- 
recommended  revision nrnvicies for development of a minimum risk route at 
briqade ana division rieadquarter..    This route would be developed   in . 
coniunet ion with   rho üir  Force personnel  at brigade and division.     It 
would  be  Dasec' m  tfie  division and brigade personnel's  knowledge of  the 
tactical   situation  ana would have the objective of  reducing hazards to 
aircraft   fivir.n   in or  transiting  the  division area.    The Air Force would 
then decide whether or  n..+ +o f l v  the  recommended route or select 
another  route. nrucciure would permit more freedom of movement over 
tne tjatt lef ifd. 

c. Reference;     rviranran1-! .7-4b(5). 

(I)     information,     rri^riai/ jir defense  units will   be alerted to 
friendlv  aircraft   flinhts. 
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(2)     Fxplanation.    MASSTLR-recommended revisions  include the  requirement 
to notify  (alert)  friendly air defense artillery  (ADA)  units of  t»>e 
flights of friendly aircraft.     It has  been shown that alerting friendly 
ADA units reduces  the probabilitv of  rpioidentifyinq and engaqing friendly 
aircraft. 

d. Reference:    Paranranh   5-la(2)(b). 

(1) Information.     Aironacc control   functions at briqade will   be 
oerfomed bv a qroun of   liaison per-jornel  under the staff  supervision of 
the briqade S3. 

(2) Explanation.     Airspace control   functions at briqade are an 
inteqral   function of  normal   staff  procedures   in the briqade operations 
center.     For this  reason,   there  is  no  reauirement for a separate staff 
organization for airspace control.     The S3,  assisted by   liaison officers 
from field artillerv,  air dofcnsc;   irtiilerv,  Army aviation,  and the 
Air Force as thev are required,  »IM   provide airspace control. 

e. Reference:    Paranranh  V2b(l)(a) and  (c). 

(1)     Information.    Thf» normal  weapons control   status  for Redeye should 
be weapons hold.    The normal   status  for all  other division air defense 
weapons  should be weat.ons tiqht for high performance aircraft and 
weapons  hold for  rotary-winn   aircraft. 

(2)     Explanation.     Friend 
and engaqinn  frlfrdiv  aircraf 
rate can be reduced bv -ilerti 
hold weapons control   status. 
weapon?   tlqht  weapon',  contrrl 
rate with a radio alertino   5\ 
widely  dispersed.    Becau-.e  o* 
of employment,   and  the costs 
alertlnq system for Redevos. 
normal   weapons control  status 

ly air  defense   (ADA)   units misidentifying 
+ create a problem area.    The misidentification 
nr; friendlv ADA units or bv  using a weapons 
Chaparral/Vulcan units can operate  In a 
s+atu'   and reduce their misldentlfication 

r.rcn.       he Redeye units are numerous and 
+^e  number of  Redeye units,   their method 

involved,   it  is not practical  to jse a radio 
this   leads to the recommendation that the 
tor Redeye should be weapons hold. 

f.     Reference:    Paraqrann  3-3. 

(1) Informal icn.    Army  aircraft will  be provided minimum risk routes 
to minimize hazards durim   fliqht  from friendly activities. 

(2) Explanation.    Th.j  ciivision airspace control  element (DACE) and 
brigade operations centers  will  develop minimum risk routes based on their 
knowledqe of  the tactical   situation.    These  routes, which will  minimize 
hazards to the aircraft from  friendlv activities,  will  be  recommended to 
the aviator.    The aviator.   In accordance with his unit SOP,  will  decide 
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whether or fx>t to fly the recommended route.    This procedure will allow 
more freedom of movement over the battlefield. 

g.    Reference:    Paragraph 3-4b(3). 

(1) Information.    Air Force aircraft will  be provided minimum risk 
routes upon request. 

(2) Explanation.    This concept is discussed  in comment f(2), above. 

h.    Reference:    Paragraph 3-5a. 

(1) Information.    Artillery  fire direction centers (FDC's) and 
maneuver battalions will   provide firing position locations and firing 
Information to the brigade ooerations center. 

(2) Exolanation.    Because'of  the volume of artillery fire.   Informa- 
tion concerning the fires will  be passed only as far as the brigade. 
The brigade operations center will   use this along with other  information 
to develop minimum risk  routes for aircraft. 

i.    Reference:    Paragraph 3-6,  a,  I   (c). 

(1) Information.     In general, other Service can operate free of 
restrictions over the  land battle area. 

(2) Explanation.    The Army recommends minimum risk routes based on 
its knowledge of  the tactical  situation.    The other Services make the 
final  decision or  what route will   be flown. 

j.    Reference:    Paragraph 3-6a(4)(d) and b (I)  (c). 

(1) Information.    Frag orders and "on the way" messages are passed 
from the CRP to the DACE.    The DACE provides recommended minimum risk 
flight routes to the control  and  reporting post (CRP) on request. 

(2) Explanation.    The frag orders and 'on the way'' messages assist 
the Army  in development of minimum risk routes for Air Force aircraft. 
The minimum risk route concept  is discussed  in comment f(2), above. 

k.    Reference:    Paragraph 3-6a (4)  (f) and b (I)   (d). 

(1) Information.    Friendly air defense artillery units will  be 
informed of  the flights of  friendly aircraft, 

(2) Explanation.    The MASSTER recommendation  includes a requirement 
to  Implement a radio ADA alert net.; This net will  be used to  inform 
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ADA units of friendly aircraft fllqhts.    The purpose of this alert  Is 
to reduce the rate of mlsldentlfIcatlon of friendly aircraft. 

I.    Reference:    Paragraph 3-6b. 

(1) Information. This section explains the functions of the brigade 
ooeratlons center which serves as the commander's focal point for brigade 
airspace control. N 

(2) Explanation.    The concept of  the brigade operations center was 
previously discussed  in comment appendix 3.    Paragraph 3b(2) gives details 
concerning the brigade ooeratlons center. 

m.    Reference:    Paraorsoh 5-2. 

(1) Information.    The four types of communications nets required to 
support the airspace control  system are the CRP to division net,  the 
division to briaade airsoace—net,   the air defense alert nets,  and the 
brigade alr-to-qround nets. 

(2) Exoianation. This section describes the communications nets 
which are reguired to operate the airspace control system outlined In 
the MASSTER-rsQommended revisions. 

n.    Reference: V^pendix B. 

(1) Information.    Defasjjed airspace control   implementing  instructions, 

(2) Exoianation.    This sectfbn was added for clarity, 

o.     Reference:     Appendix D. 

(1) Information.    An explanation of  the Information requirements 
necessary to support the recommended airspace control  system. 

(2) Explanation.    This section was added for clarity, 

p.    Reference:    Appendix E. 

(1) Info'-mation.    A discussion with examples of displays,  technigues, 
and  symbology used   in the  recommended airspace control  system. 

(2) Explanation.    This section was added to assist the  tmplementors 
of  the airspace control   system. 

q.    Reference:    Appendix F. 
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\ ' (1)  Information. Charts which delineate the functions and procedures 
to be used by personnel operating within the airspace control system. 

(2) Explanation. This provides a auick reference for Instruction 
in the use of this system. 
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AN i[X H 

Ric 1nded Cha~. The i n i tial draft manuscript of FM 100-26, Tho 
Alr=troUftd Operations System , was reviewed for consistency with the Army 
alrsoece contMOI sy s tem whi c i s recomMended in paraqraph 8c of this reoort. '*' lnd 'tt\at par<vlr a 3- n, F:1 100- 26 be changed to read as follows: 

1-13. Airspace Contro l. 

a. All airs ace t h~~tcr, oarticularly over the combat zone, 
is subJect to us , th r iP.n 1•: force5. Theater oollcies for the use 
of this airsoace ar e >•!'-(:d o t he n~cessitv for DeMIIittinQ each oartici-
patl na force to ut i I i :>e dn x o I oi t its air canab iIi tie~ with minimum 
Interference with t t r f r i'"' ,, I 'I force<;. 

b. Within tho t .at r, t·1c con. •ned or joint force comtMnder 
estab I i shes the boundar i c s •.·li t in which a i rsoace contro I is to be 
e.ercised: nrov ides ~~e non~ r3 1 or ioriti es ~nd restraints to be aoolied 
with ~ard for t he r~u i r .me t s f at I uo;cr~ of the airspace: and r~olves 
differences tha t eM · ot c rw isc oe resolved hv the comoonent ~nders 
concerned. He e~tablis e s t e uroad ouidancc necec;sary to insure coordi
nation of airsr~ce o~ r Ati ~ J f oarticioatin~ services or national 
CC~Roonents. The com! ; ~ .. d •. , .. j i nt f orce caNMnder normally will desi~Jnate 
a sinole serv ice r ~t •rnnl com onPnt commander as airsoaco control 
aufftority fer t !'>f'J un •"'r-v i ~,ion o f t P<;c functions throuohout the theater. 
When author irv ~~ sr, ele~~ cd , t he combined or joint force cOMMander 
nonnaltv reta ins a ~ r ~~.~ · .)Uinorit'.' f o r control measur~s of airspace 
utiliz~ti cn an i r - 1 'c '" . .. ,.. 1 . -

c. The A i ~ ore~ c ( ~~nder CAFCC > no~ally is designate~ 
as the a ir sp~cP contro n 0 r . - f o r the theat~r and has the responsibility 
for coord i nat in t r-.c (;::; • 3t I i .-,,,.,. ~ nt of an air traffic control syst8111 for 
use throuqhout t e ~ ~ r . I n thi effort, he coordinates with the 
Ar111v componen-t comman -:f.lr- ( .CC > Md other comoonent c01111anders to est.-bl ish 
orocedures f o '" a i ,.. .. ,.. ~" ·,.... co tr t in and over the f lei d Array ar•. He 
wi II i nsure t at tt _ "\1., •J v n r f o rce nas tMXifftum possible tr•d0111 of action 
in a i rsoacc ov~r t • () ·-~. ~. 1 r. • 

d. The ACC' ·", !" "' . .rJ ~ e ...,u tlo rity necessary to employ his orqanic. 
aircraft, a t r P'rr - p, Sl trf,ce - to-surface fire suooort on an 
immediatel v e~ocnsiv in the alrsoace o¥er those land areas under· 
his control. Thi nnl ena ion of authori .t y normally is accOIIIPI ished by the 
joint fore COI'I'na ndF.r 't c un t ai r s ace coordinatin~ authority. 
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e.    Airspace control affects all operations and Is, therefore, a 
command function.    While alt airspace users have requirements for air- 
space use in support of the command mission, airspace requirements 
frequently conflict.    The overall  system established for airspace control 
must provide timely and effective means to minimize and resolve these 
conflicts in accordance with the Joint force commander's priorities. 
Ideally, the airspace control  rules and procedures must be developed and 
exercised before hostilities beqin.    Army airspace doctrine and techniques 
are provided  In FM 44-10 (Test). 
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ANNEX  X 

noa)f€NT CONTROL DATA - RiD 

This annex   is comnrised of ^D Form  1475,   Document Pontroi   Data -  R'J). 
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