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ABSTRACT

The U.S. Arry is atterrting to proviae air defemaers with a :

corrand and ccntrel system tThat cffers <the speed and

accvracy required to combat the aerial threat to the

eivision. This thesis analyzes two ccrreting prorosals tor

an autcmated Short Range Alr Tetense (SHORATL) C2 <system.
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The eanalysis 1s based on concstraints and criteria develored ]
ty the Army Air letense Center and frcm requirements deemed
recessary ty the auther. Tt is suggested that troposals by
{ ctheér manuracturers underge a sirilar anailysis to provide

the esrliest pessible derloyrent date.
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I. FOCAL RESEARCH INTERFST

A. INTROLUCTICN

The U.S.Army air qetense comrupity is tacing a reriod of
cigniricant charge. New weapon systers are belng ftielded
while tactics, doctrine ana commend ena cortrol (C<) systers
to maxirize the effectiveress ot the new weapcn systems are
being developed and iprproved uron. Ground besed air aefense
activities 1irpract c¢n the alrspace cver the grcuvnd torces.
This recessitates a joint effort betweern the Army anda the
Alr TFerce 1in the development or docirice ard ccmmand and
control <systems to (1) provide raxirupm eir defense
rrctection and (2) emhance triendly atrcratt curvivability.

Tre Jeint rerward Area Air Tefense (JFAAL) cffice cf
Training and Systems Apalysis Activity (TRASANA) has
proponency for the Jjoint service rroblers of airspace
ranadgerent amae aircratrt identification. Concurrently the
short range air aefense (SHORAL) Cz rrcject ranager’s office
bas rproronency tecr developing amn Arry SHCRAD-C2 system,
Requirerents for @ new CZ2 system are a corposite of vuser
taruts trom the U.S. Army Air Deteose School (USAADS) at Ftu.
Bliss, Tx. ana fpaearareters based on MICOM analysis efforts.
~eaowhile, several companies have already develored
bardware, software apa/or system design concepts to improve

upon current SACRAD-C2 carabilities.




B. OBJECTIVE

The objective of <this thesls 1is to descrice two
corpeting autcratic SBORAD~CZ systers (system carabilities)
and to e€evaluate ther ageinst operational requiremerts
(1deatlity shorttalls). Both systers, one by Detenmse Systems
tivision of Senders Associates and the other by Littor TLete

Systens, were develored with ott the shelt caravilitiss,

C. EACEKGROUNZI
1. U.S. y

Alr deterse weapon systems can pe divided into twe
categories: (1) systems that support high-to-rediur altitude
air aetense (HIMAD, which typically engage aircratt above
E0C? feet end, (2) systems thet are clessifiea as short
range air detemse (SHORAD) which ergaze aircratt beiow 5¢¢e
feet. Filgvre 1 dericts the unclassified engegement envelops
ct the various systems to assist ip syster definitiomn and
classiticaticn.

The weapon systemrs that are currently in the HEIMAD
categery are IHAWK, Patrict and Nixe Hercules. HIMAD weapon
systers are either corps or theater assets though they rway
te depioyed in the aivision area and/cr in direct support of
the divisicn. EIMAD has aviomated Cz systers with adegquate
carabiiities ard will not te pursved in this thesis.

SHCRAD systems consist ¢f the Vvlcan, Chaparral and

Stinger with the Division Air Defense (LIVAL) gun to bte




Yielcded in the near future as a rerlacement for the Vulcan.
SHCRAD vunits can be aesignatea as eitrer aivisional or non-
divisional. The errhasis ot this research ef¢ort will tocus

on the Cz caracilities of division SEORAD systems.

BIvaD” “"SHORAD"

D e L e L Ll gy - - - G - - S = - —

Nige-Herc
Chararral

Rarge (EM) Range (EM)

Sigure 1., Engagerent Ervelojes

2. SHCRAL Family

a. Vulcan
The Vuican is a surtace-tc-air zun system that
conslsts of & six berrel, 2¢-mm, automatic cannom rounted
either on a tracked arrorea chasis (selt-prorelled) or on a
trallor chasis (tcwed) to be pulled by a 1 1/4 ton cr larger
vebicle. Eoth systems are equipped with on-vehicle intra-
cermuniceticns bevween crew merbers, as well as, voice raailo

corrunications to rlatoon and/or supported unit nets, The




e e
=

other major corpcnents of the syster are a sighting system
corsisting of a lead-computing sight, a telescope, a nigkht
vision <sight, and a range only radar. The range only radar
Frovides irrut to the lead~computing sight once the operator
1s tracking ihe target.

The canncr 1Is am electrically pewered, air
cooled rotary weapon. It tires electric prirer amrunition
at selected rates ct 10€0 cr $0¢€ rcunds per minute. The
operator ray also select the burst lergth ot 12, 28, €2, or
122 rcunds wnile 1n the high rate of fire mode and has
continuous <c¢ortrol 4in <the 1low rate of fire. The self-
;rorellied Vulcan has an on-toard <ctorage capaobllity c?
apprexiretely 1100 roundas. The towed Vulcen can only carry
5¢¢ roumds tut, has the advantage ot a lirited rejioading
capability while remaining 1inmn actlicn. The alir defense
arrvnition is higk expiosive 1incendiary tracer -- self
cestruct (HEIT-SD,. It is self-destructing to prevent
injury ana/or darmage to friendaly grovna forces since the eair
aetense nrission requires Z€¢ degree engagerents. The tine
ct tlight ©before sel¥-destructing 1limite 1the range 1tc
approxirately 12¢@ reters.

Both versions (SF and tcwed) are capable c¢f high
speed travel on irproved roads while the SP has a betvier
rough terralre capavility. The SF Vulcar can perform limited
arrhibious orerations. The towed version has the advantage

cf teing air transportabie bty the CE-47 and the Blackhawk

19
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helicopters. For this reason, eairborne, air assavlt and
Light iptantry aivisions norrally are equirred with towed
Vulcan, while rechanized and armcr divisicns are authorized
the SP.

b. Division Air De*ense (DIVAD) Gunp

The DIVAL is a svrface~tc-air gur sSyster that
consists ¢t & twin bdarrel, Z&mmr, autoratic capnoa mwornted on
an M-4€ tank chasis. The syster has an on-dbcard target
acquisition and interrogation «cearatility. The vehicle is
equipred witk intra-ccemmunications tetween crew members ard
ratio corrvnications with pigher hecaquerters.

The autoratic trackiang systers allow the systerm
to shoot while on the nove. This syster also irrroves the
overall system lethality whick resvlts in decreasing
arrvpliticn expenditure.

c. Cbarerral

Chararral is a selt-rrcrelled, surtace-to-air
éuided missile system consisting of two major subsystems;
the carrier and the launching staticn. The carrier ¢ an
vnarpored full-trecked vehicle caratle of cross country
travel as well as nmoaerate sreeds cver irproved roaas. The
carrier, with system apd crew, car ford streams up to 40
inches in derth and with the swim kit instal.ed cam crcss
water barriers as long e&s waves a0 not exceed one foot.

The launching station is ap independent wearon

system capable of lavncbing rissiles when mated to or
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serarated ¢trom the carrier. The launching station,
theretfore, can be airlitted by CF-47 helliccpter tc a remote
location tor srecial orerations. The launching station
carrles twelve nmissiles, four on launch rails and elght in
storage compertrents. There are two rajor corponents to the
lavnching station, a tase <structure and a +wrount which
ccnvain the <sever suyt-systers: pcwer, rmcunt erection-
retraction, mrourpt drive, mrissile control and launch, missile
alr, envircnmental ccntrel, and comrunicaticns. The base
strvcture rmrerely hovses some of the functional subsystems
while the mcunt prcvides the gurner the means for aiming and
lavrnching missiles. There is an ongoing wmodification
rrograr to vurgrade ali Chararral systerms by adaing an
idertificaticn friend or foe (IFF) capability.

The wissile 1is a surersonic surtace~to-air
moalfiea Slidewindaer missile +that uses a‘pessive infrarea
(IR tvarget aetection and & proportional navigation @uidance
cortrel system. The guidance section senses the IR
radiation ot the target to deterrine the dairection 10 the
target and generates signals tc the control ¥ine. The
irmrroved missile is capatle of epgageirg aircratt ftlying
directly at the vweapcen syster and has the teature of a
srokeless rocket motor which leaves no trail bdack to the
wearon syster. Counsiaered a tire and torget system, there
is ro control wer falleafe cepabilitvy from the grouwnda once

the missile 1is launched. The target detecting device acts
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as a preximity fuze as well as a means ¢for destructicn on
contact.
d. Stinger

The Stinger 1is & man portable alir detrense
(VANPAD) shoulder fired system whose wmajor components
counsist ot a rissile and a lavacher upit. The lavancher bhas
several compcrents to e€netle the gunner to e&im, track,
interrogate, lcck-om and fire on hostile targets. The
interrogation function 1s perforred thru IFF¥ equipment
attached tec the launcher.

The wmissile 1is a supersonic, surface-to-air
rissile that als¢c uses passive IR horing and rrcportional
navigation guidance. The seeger is capable of leckirg on
and engaring head on aspect targets despite the shlelaing of
the majcrity ot the IR scurce ty the aircratt. The system
useés a one shot and throw away concert andqa, like the
Chaparral, pcssesses the ¢tire ard ¢orget characteristic.
This enatles the tear to rove imrediately atter tiring, to
enhance crew survivability.

Stinger teams are authorized a 1/4 ton wutility
vehicle (jeep) with a trailer. This prcvides crew and
equipment with battlefield modility as well as a cormand
post. The tear can operate inderendent ot the vehicle with
a reduced missile capaviiity. The radio can ve remcved ¢rom

the vehicle mournt and used &8s a8 backpack radio.




%. SBCBAT Mission/Organizatiop

a. Mission
The division air defense officer, SHORAD
battalion ccrrander, 1ls responsitie ¢for providing air
defense rrotection 5 assets within the division area. He
mest utllize the avallacle SHORAD systers tc maximize

coverage ¢f critical assets and rinimize darage from aerial

attack. There are ftour basic missicns that the air detense
vnits muet te able to accomplish. Table 1 <shows the
distrivution ot missions by percentage of tire a SECRAD unit
in a heavy divieicn <cotvld expect 1tc be engaged in a
particuler tyre of aefense as well as general location

within the division area. [Ret. 1]
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t. Battalion Organization

The typical SEBEORAL tattalion consists of a
headquarters battery and four firing datteries. The sensor
rlatoon is organic to the headquarters battery. The firing
tatteries each have tour tiring riatoons. Cne of the tour
platoons ir each battery is a Stinger r[rlatoor. The other
three rlatcons are all Vulcan io a Vulcan battery and all

Chaparral in a Chaparral battery (see Figure 2).

! SECRAD !
i BN )
'
(T T |
t [} i
! VULCAN ! ! BER | ! CEAPARRAL |
v PBIRY | = eemeeee- : BTRY i
-------- xz ! e i ¥
L e m—————— ]
1 1
--------- | FAAR | e
: | ! PLT | g '
, STINGER ! vuIicamn ! ! STINGER | | CHAPARRAL |
: PLT 't EIT ' ' PIT o PLT '
—mm—mmmme e > 3T el x2

Figure 2, SHORAL Battalicn Crzanization

The Ckaparral/Vulcan platoons are authorized
four wearon systems Ycr a total of twelve in each type
battery ard twenty~fovr of each syster within a aivicsion.
(Airborne/Alr assault divisions have only towed Vulcan and

will not te aescrivea here.) When tactically deployed, the

tiring bdatteries are normally task orzanized by platoons to




/' proviae maxirur rrotection to the assets‘that the aivision
corranaer has designatea as air detense rriorities. The
general rvle fcr weapon system deployrent is to utiilize the
rotility ot Stinger ana Vulcan systers forward with the

| maneuver vnits while Chaparrél supports division rear area

essets.

Thcugh the Stinger systems are organic te¢ the

SECRAD bettalion, the nurber of tears that are autborizea 1s
paced on the purber o¢f infantry, arror, *ield artillery
i battalions and arrored cavelry squadrons inr the alvicion.
( The total numter ot tears will vary derendipg upon how rany
battelions/squadrons ere in & giver type aivision. For

example, a rechanized intfantry division with tea obattalicns

i is euthorizea €7 teems. In this tyre dalvision then, there
' are a total cf 115 #¢irirg units where each SHORAD weapon
syétem constitutes a firing unit.

4, farly Waraolng

when SHCRAD weapon systers were first fielaed in the

ria 19€2°s, it tecare readily apparent that a system tor
alerting tire units to aircratt agpprocach was essential.
"Figure 2 1s a surration ot the results of rmany stuales that
o prcvided quarntitifiable informatior...that--alerted SHORAD
gunpers Trerforr better tham noun-alerted guvnpers.  [Ret. 2]
These early studies led to the current CZ procedures in the

tiela today and are proviaing the tasis tor advance SHORAD-

C2 develorment.
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Figure 3. Alerting vs. No-Alertine

d. Current Capabilirvy
In oreraticnal divisions there are two means c¢¢
providing early wvarning <to firirg wunits. One system
utilizes senscors desigrned speciticaliy for SHCRAD alerting,
while the second takes advantage of other sensors in the
¢ivision area.

(1) korward Area Aierting Radar--Target Alert
ata isrila Se F - . FAAR-TADLS was designed to

provide early warning ccasisting o¢¢f general 1locatlcn and
tentative laentification of aerial targets that are within

17 kiloreters ¢t the radar. There are eight FAAR {n <the

SHCRAT vattalion (see Figure ). These raders can be either

2€




centrally cootrolled or attached. to the Chaparral/Vulcan

tatteries. The radar shelter 1is mcunted on a 1 1/4 ten
cargo truck (gara «£oat). Accoraing tc the tield manval tor
erplacing the YAAR system, F¥M 44-5, it requires Z20-Z¢€
rinutes t¢c set up and tegin orerations depending uron
weather, terrain ard the tactical situaticn. The system
uses aoprler shift to acquire rovirg targets at speeds 1in
excess ot 44 knots and can detect hcverirg helicopters duve
to the rete of blade rctation.

Acquired targets are disrlayed on a control
indicater and are Cchallenged either ranuelly cr
autoratically derending uron rode of oreration anc ubpit
standard cperatving precedvure. Pased on the IFk response,
the operatcr then jresses a triemd  or ~tce  puskbutton
which displays appreprlate symbelegy cn the indicator scope
and simvultanecusly transrits the aate via radio frequency
aate link (BFDI) to any potential TALDS users within line ot
sigbt and kM transrit/receive renge restrictions of that
FAAR.

Every firing unit within the divisien s
authorized a TADDS for obtaining early warning aatas The
TAITIS contains an kM receiver and a decoder that processes
the RFDL signal from the FAAR. The inforration is displayed
on @a 7 by 7 square matrix, where each o¢f <the fcrty-nine

squéres represent e five kilometer square on the ground.

Within each square are two discs: a green disc indicates the
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presence of & friendly aircraft over that five square
kilometers while an orange aisc 1imdicates an unknown
aircraft. Beth green and oracge discs within a square may
be displeyed at eny one tire. Hcewever, no indication as to
the nurber cf alrcratt {s rrevided with elther disc
rresentation.

(2) Early warning Broaacast Net (EWBN). The

EWEN 1is & one-way volce-tell KM net wkhich originates at the

g¢ivision or SHCRAD battalion tactical orerations center
(TOC). The net depends upon the local division structure
aind is not staadard. 1ts rrimary rurrose is to pass long~
range treck infcrravicn te fire wunits <throughout the
aivision. This net willl be discussed in 2reater adaetail 1in
chapter twe, paragrarh b,
t. Autorated Farly Wwarning

HIMAD sysiems have organic radars wvwith long-
range acquisition capabilities and state of the art
autonated systems to rrovide early warnoing, target
i1entiticaticn, selection ot pricritvy targets, and
engagerent sequences. This assists in the engagement of
targets a4t the earliest time and ray a*ford reengagement o?
targets as well as 1limit occurrences of sirultaneous
engagement.

Firing dccirine varles with the tactical
sitvation to rtroviae the best mix of firepower and missile

censervaticn. The decctrine ot “shect-look-shoot  provides
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for reengagerent cf targets not destroyed by initial fires.
"Ripple tire” is triring a series ot missiles fror one wunit
at predetermined intervals between launches without waiting
for intercept of prior launches. (Syster limitations
rreclude the latver tiring doctrine tor Nike Hercules.)

(1) Application of the lawson Model. SHORAD

wearon systems dc¢ not emjoy the luxury of autoration tor any
rortlicn ct the engagement sequence. The lawson mrodel ¢t the
corrarnd ane control process (see Figure 4) (rrovides a
reterence ¥cr exarmining the SHORAL engagement sequence.
|Ret. 2] The wmodel consists ot tour tunctioms: SENSE,
COMPARE, LECITE, and ACT. Fach tunction relates to the

€ngagement prccess in the tollowing rapner:

0 SIEINSE
Fire unit personnel search the environrent for alrcrafet.
The sensing tunction ends with aircraft detection,

¢ CCMPARE
The fire vpit tren attempts to aeterrine the aircraft
identity bty comrparison.

¢ IECIIE

Cnce 1identified, ¢the squaa/tear leader prust deciae
whether or not tc¢ engage.

o ACT

The tire unitv takes approrriate action, whbhich comrmences
with the squad/team leader s command. (FIRE or EOLD FIRE)
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b Figure 4. Cormrand and Control Process
-
, fach of the avove functions ray consist of
h one or rmrore irocesses. The processes will ve descrived
i within the approrriate fvrction title. SENSE Function: The
’ ; acculisition prccess is assisted ty the FAAR-TADDS system bdut
fire wunit personnel must visuelly eacquire the target.
i COMPARE Function: Ounce an aircraft has bdea2n detected, the
squaa/tear leaader rust determine if the aircraft is FLostile
or not. He does this <ty meers of visual aircratt
recegnition technigues ana within the definition e¢f hestile
criteria.

| "Hestile critvertia imcludes but s not limited to
: observing an:
- Aircratrt attackicg frieealy ¢troors or a detfended
asset.
~ Aircraft having the wmarkings/configuration of an
aircraft telcnging to an enery force. [Ret. 4]

This 1¢ the identi?ication phase. LECIDE Functicn: Once
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identiried as bhostile +the squad/tvear leaaer «de&cldes to
engage tased on system range carabliities. ACT Functicor:
Having decided 1t10 engage the aircratt, the tirst act is to
give the fire ccrrand. All suvbsequent acticrs are cpart cof
the act tunction.

(2) Ergagement Prccess. The procedures tor

engaging an aircraft with a Stinger syster are
rerresentative ot all SHORAD systers anda will be used as ar
example. Given the fire corrana, the gunner mrust activete
the wearon system and lock-on the ipfrarea radiation tror
the target aircraft. The ¢inal stage is tc superelevate,

lead and tire. Lead angle is aderendest urcn the attituae
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Figure £. Stipger Engagerent Process

¢t the target (head on, crossing, outgeing) wvhile

superelevation 1s required to grprevent the mrissile from
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bitting the grcund on launch tor lcw tlylpg targets. All of
these phases ¢t the engagement process are ranually executed
ana cocnsure @& considerable eéepouvnt of tvire. Figure £
portrays the Stinger engagement sequence on a tireline with
the corrand and control process surerimposed.

The above descrited ranual engagerent syster
presents a sharp contrast to the highly asutorated HIMAD
systers. The BIVMAD systemrs can alco detect targets at long
range through their organic raders. SHCRAL, cn the other
hand, has no radars organic to the weayom systers and Qo

avtomation tc assist {n the detection c¢r engzagement

sequence.
Acquisiticn Range
LONG SECRT
i Excellent | i
! to ! |
i Excessive ! '
FAST | ! Accertable i
| (HIMAD) | !
Total ' i \
Fngagerent | e e ——— e e e —— i
Time ! ! |
; H NCT ]
| i Accerptabdle )
SLOW ! Acceptable ! '
E i (SHORAD) E
] { )

Figure €. Engagerent Tire vs. Acquistion Raage
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(2) Time apd Tistance Approach. Figure 6

daeplicts & cormron sense approach to the rhysical properties
ot time, sreed and distance when asscclatea with air defense

systems and aircratit cperations. Acquisition range, when

aprlied to SHCRATL, is the range trcr the target to the fire
unit when the supperting radar detects the target. Totel
engagement tire in bdoth cases (HIMAD and SEBCRAD) 1is the
amcunt c¢f time required trom sensor detecticm ot a target 1o
get either a nmissile or ©bullets inte thke eair at that
rarticular target. HIMAD systers reet the parareters tor
) the upper left quearant while SHCRAL state of the art falls
intc the lower right category. Nc¢ SECPAD-C2 system should
" €xribit cheracteristics that allow this to continve. The
‘ system wmyust mcve SBCRAD into one of the adlacent quadrants.
Obviously, there are three ypcssitle ways tc tetter the
current SHORAD early warnipg capedbility: either increase the
acquleiticn range or uecreasé the reactieon time or both.
Two disadvantages t¢ lncreasing sensor

acquisiticn range as a scle scluticn are:

0 as radar range (rower) increases, they are rore easily
- loccated ty direction finding techniques.
0 masking associated with rpositioning of sernsors for

3 low-altitude detecticn neutralizes the advantage c?

long-range radars.
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The approach to decreasipg engagerent tire,
theretore, mucst be examined. In review ctf the engasement
Frocess dericted ip Figure €, it would te extrerely costly
to redesign the weapcn system in crder to decrease the tixed
system reactior tire. Even then, & new syster aesign wovld
produce very littie time savipgs sicce syster reaction time
was a factor in the design of the currert systers. However,
the time consuvmed in the sence, comrpare, and declde
tfunctlions, with erphasis on sensing, has the rpotential for
substantial reduction. The bypothetical situation that
follows ray helr deronstrate that roterctial.

¥ere the FAAR control imdicator rlaced rigiat
in front of the Stinger team leader, remcvirg the needq for
target extraction and transrissiom ty <the TFAAR operator,
there woulda ¢te & savings of some time. The accuracy of @
rrorerly orientea cortrol indicatoer wculd imprcve the visuval
acquisiticn tire ¢f the team cver the gross positicnal data
(S ¥xm squere when properly oriented) of the TADIS. Cnce
detected ty the teamr, visual aircratt reccgnitlor techriques
are required for gproper iaentificetion of the aircraft
betore turther aciion can be takea.

This example was given not to suggest the
rlacement ot a FAAR at each trire upnit but, to demonstirate,
in general terms, that the acquisltion time cap te reduced.
That reduction car be accomplishea thru the autoration of

inrormaticn preocessing tc simulate the real-time presence c?




7 |
‘ sensor de&ta at the fire unit. The closer to reel-tire that

processing teccres, the less engagerent tire 1is consumed.
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II. NATURE OF TBE FRCRIEM

A. TEE THREAT

The Soviet Uricn rosecs the most sorhisticated and
purerically slignificant air tkreat that the U.S. Army can
exrect to tace. The greatest air threat s 1in central
Eurcpe where there {is a caratility ot <some 4C@C enery
alrcratt. All of these alrcrart are expected to exhitit a
gurter o¢ \imprcvements; increased radius c¢¢ creraticr,
weapons load ircreases, bigh pertormarce avionics, sensors
desigred 10 imprcve night and all-weatter cemeat
carebilities, rore accurate weerors aellivery systemsS ana
better electronic wartare equirrent. [Ret. § Thcugh all of
these aircratt are not expected to rcse a direct threat 1to
SBORAD, 1t 1s +this type threat that the SHORAD battalicn
rust be prerered 10 engage and ac s2 in ap etrticlentr and
ertective mraanrer. There are rour tesic air- threat missions
to conslder wher designing an alr defense syster for the
division. These will ©pe addressed io order ot increacsing
threat tc the divisicn.

1. Close Air Support

The threat envisioned twc air ©bvattles occurring
within aivisionel airspace. The forward air battle would

consist primrmarily ot helicopters attacking ground maneuver

¥norces. The <¢eccnd air battle wculd be waged 1in the




ativision reer area where fixea-wing close eir support ({C1S)
alrcratt would attack critvical assets. |[Ret. €] The edvent

cf the larger rurbers ¢f Scviet Hirda éerd Hip tLeliccpters

i with great firercwer and anti-tank carability has changed
! the cemplexlicn ¢ the tcrces needed tc rrotect the divisier

agalinst tre low-altitvae air threzt. These heavily arred

helicopters have assumed tne gfprirary role ot surrertiag
grevrd fcrces ip the maln battle alereg the ferward edge cof
the battle aree (FIEA), an area that hed rreviously nct teen
surrorted.

-

<. Recornelissance

Ancther signiticant alr threat the qivision must
cortat 1is reccnnalssance missions. These alrcraft can te
either remotely piloted vekicles (RFV) or raored fixea-wing

’ al-cratt and are vsvailly characterized by using lcw altitude
ana high speeds to gether inteliigence. The RPV ra2y be uvsed
Yor gatherine near-reai time identificaticn and lccaticn
informaticn to suppoert artillery and/er CAS missions eéena
presernts a sericus threat to the divisicn becavse c¢ ite
srall size and ability to penetrate "high risk” areas that
ray be consicered well detendeda. [Ret. 7]
. 3. lIpte-daicticn
The last category of air threat ©rposea directly at
the divisicr and echelons aboeve division is interdicticn.
This mission 1s aired agalnst grourd ftorces and logistics

“rcm the division rear to the rear ¢ the army groups. Thils




mission is tyrically carriea out by manned fighter bervers
that mray bave the carability ot lcw-level peaetraticn to
attack rear area targets.

4. (Cffensive Counter Air

O¢tensive counter air missicons are directed at
alrfielas, lcegistics facilities svrrorting air operations
ang airspece survelllance ana directicno sy..ems. [Ret. €]
Since wost airfielas in the corps eand 1ivision reer do not
coptribute directly to the air superiority role, the targetls
fcr enery cftfenslive coupter eir wiil be well to the rear c¢¥
the aivision, Theretore, enery ealrcratt assignec' the
miscicr c¢¥ ctfensive ccunter air Tay cver¥ly Cne cr mcre

divisions et lcw a2)ltitude enroute tc rear area tereetls.

B. SEORAL-C2 1ICDAY

This thesic will focus on the inforrmation flow requirea
to wmwaxirize air derense etrtectiveness opce derloyed and notu
dwell or the Cz aspectis ¢¢ air de*ense erplcyment/maneuver
and the associated tactics.

1. U.S. Air Fc¢rce Centrol

The SBECRAI systems within the divisior a0 not
operate autoncpously. There 1s a aetinitvive command and
operational contrcl 1line wunder which ail alr detence
artillery (ADA) wunits operete. This line begins with the

area air detemse ccrrander and is showp atv Figure 7,

—
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Figure 7?: Crganizaticn Fer Theater Air Battle Management

The area air detense cormander, norrally the Air
rorce cowpcnent ccrrander, divides the theater into regions
for air defense purposes. The region air defense comranaer,

g norrally the tactical air fcrce coermander, ls resrcasitle
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for, and has full authority 1in, the air defense c¢f nis
region. He nporrally delegates authority tor ercioyrent of
crganic Army alr detense means to the ccrranaers ¢f the
rajor Army elements {ie. divisions) within his region. He
will ncrrally delegate tc the ccmmanaers of the rajer Army
sutaivisions of his regiop the euthority to rove Army ADA
vnits in airect suppert of army forces. Tre region
corranaer issues air ogetense ruvles of engagerent, air
aefense warrings anda weapcns ccntrcl stetus (cee Table I},
tut this i1s zncrrmally the only theater level control over the
*iring c¥ SHCRAT weapcns. [Rer. ¥: pp. £-2, E-31

2. Centralizeaq Cortroi/lecentralized Execution

SHCRAI-CZ rrocedures are characterized ty
centralizea control and aecentralized -executlon. Alr
detense alertirceg and controlling intcrraticn is develcped bty
the Alr Yorce for each reglon &ana 1locally withir ecch
division at headguarters that are adequately statted 1o
collect, rrocess, evaluvate anda aiscserinate relevent air
getense intelligence iptormation. Conversely, SHCRAD
weapons are nmarned ana firea ty squads/teamrs which ere
serarated fror all other mrerbers cf the same detence.
Therefore, to ve effective, the firing aeclsion rust te maae
at the wearon systers anda authority to engage must te
delegated to the firing team ccmmanders.

Decentralized execution of 1ivision air defense by

srall remote tears TLO0SES a 1tlrerepdcus challenge to the
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SEORAT battelion corrarder who exercicses comrand over ell
ALA units organic, assigned or attsched to the division. To
reet the CZ need, several comntrcl grprecedvres exist within
ADA units 10 rprecluge SHOKAD epgagerent ot ¢riendly
ealrcraft. These control proceaures consist of rules of
engagerent, wearons control stanus and air detrense warsoings
(see Tatle 11). Procedures are not necessariiy standard 1n

civisions throughout the Army.

TAELE 11
CCNTRCL PHCCETURES

¢ RULES CF ENGAGEMENT
* Hostile Criteria
- Attacking triendly torces or assets
- Markinge/corntigurations ¢t enemy A/C
* Weapons Control Stetus

0 WEIAPONS CONTRCL STATUS
* Weagporc Free =~ ¢ire at any A/C oot peccitively
identifiea as friendly
* Wearcns Tigbt - fire caly atv A/C positively
jdertiried as hcstiile accerdirz
to hostile criterie

¥ Weagrcns Hola - tire ip selft-detense only
¢ AIR TEFENSE WARNINGS

* Red - Atteck ic erirent or {n progress

* Yellow - Attack is rrcoable

* White - Attveck not rrcbable

[Ret. ¢: pp. S-€&, E-11]

. Iisserination ey Cei.-cl Prccedurec/Farlv ¥Warning
High tc meatur altituae air aetrense (BIMAD) systers

in c¢r near the division area cperate with an electiroric

corrard ana control system, AN/TSC-7C Missile Mirder, thet
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bas data link corrunications with the Air Force regioral

contrel systemr, enatling the exchange c¢t alrcratt track
information and airect ailr dqeferse contrcl T[Fproceaures.
Since 1HAWK 1s exrected 1o be enrloyed eltker in direct

support (IS) or gereral support (GS) of the daivision, this

: intcrmaticn can tcte qlssemirated <to pertirent users ¢ty
establiscring e 1lirk betweern the HIMAD (IRAWX) unit ara tre
SHCRAD battallicn TCC. I+ nc HIMAD systers are ir or near

the aivisior the link must be to the Alr ¥orce forward air

contrel pest (FACP), ccnirol ard repcrtine center (CRC) cr
control ana reporting fost (CRP). The lingk to the rezion
air derense ccrrarder ic criticat and must ¢te ectadlished
eitker airectly or irairectly to rass air defense (g
’ l in¢crmaticn.
i 2. Air Tefense Cooraination Net (AICN)
Change  two 1o the "ADA Errloyrent,
Cheperral/Vulcan® field menval asadea an appenaix to provide
Arry wiae standaraization and to detiumitively exrlaia the
. prccedures ard rescurces required tc estabiish the liuk
mentioned stove. It descrites (as shown &t Yigure &) the
air derense cocrdinaticn aetv (ADCN) bty which the alr defersce
coordination section (ADCS) disserirate poth track data and
control inforration to the SHORAL TCC.
The air aefense cooraination officer (ALCO) hes
an AN/GRC~1¢€ AM radaioc tor the lopg range cormmunication

requirerent as well as two cdaitionel personnel to meintain

42

[ 8 RN




! g ————Aﬁ

: ) SBCRAT - - - lana-lipe or
! Icc Rerote univ

Flgure E. Alr Letense Ccordiratior Net

| continuous operations. The control rrocequre intorration is
sent tc the SHECRAL TCC oniy when <there is a change in

status, while track rositions are trarcsritted as the track

data beccres avallanle. The AICC ecbteirs BIMATL 1track

I intorratiorn by rhysically viewing the radar console. He ray
initlate the repcrt ¢rom {inside the scurce vanpn i¢ he is
i equipped witr @ repote unit. If not, he must call via lana 7
i lire tc the driver/RTO whe <trarsmits the repert on the
radio.

For track rerorts, the itccatiozn (using @ SECRAD

gria syster, ana reia size must always be sent while

beading, identirication ama aircratt tyre need only te sent
1 when tire vperrits. (cee Tatle I1II) Update infcrmation 1is
got reporied until the track moves into another 10 kiloreter

S grid designatcr, at which time it is redbroadcast in total.
. 3 (Sore ot the obvious flaws in this syster will be <ciscussed

at length later in this chapter.)
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TARLE 111
TRACK REPORT FCEHNMAT

MANDATCRY

location . . . . Orange (1@ kr grid aesignator)

Raid Size . . . .Cne, Few (2-4), Many
CFTIONAL

IT.. .. .. . Unkncwn, Hostile

Beadirg . . . . .Scuthwest, Ncrth, etc.

Tyre . . + . . . Jet, Helc, Prop.

(Ret. g: p. I-€]

t. Early warning Broaacast hetv (EWEBN)
At the SHCRAD TCC perscrrel receive the AICC’s

rerorts oa their AN/GRC~-1@¢A radio azd:
0 record the tracks.
0 deterrine 1f the track requires retrensrission.
0 trapsmrit arrrorriate early warnicg over the early

warning troadcast net (EIWEN).
0 trapsrmit air aerense warnings over the TwBN and

transrit other alr 2efense Cz informatior over

the tattalicn corrand net.
The early warniog troadcast net (IWEM) prcvides long-range
early warning and control rrocedure intorration to any unit
with an M recelver and within 1lire ¢t sight (LOS) aréd
operating rapge oY the SHBORATL TCC. FAAR operators are

required to moniter the EWBN by using the AN/VRC-4€ radilc
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norrally vuvsea ¢tor their platcon cormand net. The orerator
ther volce-tells the information received <from the SHORAD
T0C in addition tvo sending those tracks detected ty his oOwn
radar syster either by voice cr RFIL. (see Figure y)

This relay ot EwBN inforration can Totentially
dcutle the range arc mulitiply the ccverage by 2igkt (number
of YAARs) over that that the one originating <transmitter
had. It alsc prevides fcr tetter ceoverage ¢! dead spctis,
since the ¥AAR are norrally rpositiored or bhigher grournd,
while the 7TCC would be {ir a mcre cecure and lower pcsitien
whicn offers poor ICS coverége. (dgain, the weagnesses in

this syster will be addressed io seciicn Cla.)

SHORAT
TCC

MNVR/
SPRT
UNITS

~— (ne-ay Broadcast
s Twc-way Net
- ~ - RY¥ILL/FM Track Data (one-way)

Figure Y: FBariy warnliaog Broadcast Neg
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4. [ivisicn Alrspace Managerment Flerent (DAME)

Baving described the grrocedures and petworks for
getting Cz infcrraticn relayed fror the regicral air deterse
corrandaer to the fire unit, 1t is nececsary 1o adaress one
tinal and key ncde irn the SBORAL-CZ syster: the aivision,
The focal toint for cooraination of AL operations within the
division area occur at the aivisioo main TCC (DTOC) aza the
tactical cormana TGFpost (TAC CFj. Trke divisior airspece
rapagerent elerent (DAME) 14is an lntegralipart ot the DICC
and consists of SECRAL and army avieticn personrel. (An ATA
elerent in the TAC CP rervorrs similar trupctions.}! The DAME
to SHEORAT TCC 1link nes <everal rotential reans of
comrunications:
¢ Multi-channel (instaliec ty the signal bn.)

o AM/SSE cperations & intelligence (RATT)

©c &M comrard net (SHCRAD brp.)

o Land Line (if feasible)

Fajntaining ccerrunications cetween the DAME and the SEORAD
TOC 1is cruclal sirce the Air Fecrce liascn officer (£LO),
lccated {n the DTOC, rrovides a seccnd means c¢? cbtairning cr
verifying current control procedure information.

The DAME has better access tC the rmaaeuver triegades
eand the air aefense liason officers (INOs) in each crigade
T0C. The LAME, theretore, 1is atle to raintaia & good
"picture” of what is cccuring toth on the &ground and in the

air. DAME comrupications with the trigade INOs contletes
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the loor (see Figure 12) since the Chaparral ‘Yulcan
batteries coorainate with the epprepriate brigade thru the
LNO. (1t +there is no battery oreratiag iam a rarticular
brigade area the LNO woula Be im direct cootact with the
t V SHORAD tattalion.) The coorainatiop with the LNO typically
utilizes iM radios, hcwever, Jland Lline wmay be 1intstalled

acepending uron the sltuation.

LICC
(TCAME )

SEORAT |\

- ——
———

SHORAD
BTRY

FM CMD NETS

i ==== Muylti-Channel

S Figure 1¢: AD Cermunications within the Civision
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* C. SHORAI-CZ LEFICIENCIES

1. Farly Warniagg/Control Procedures

REFCRGER atter acticn reperts since 167§ have
' coptinually stated thet current early waraing systers do act
reet Army requirements. Some ¢t the arguements agalnst ard
!A ' veaknesses of tke system in the fiela tcday are seriots.

a. Cnpe-way Cormunication

Given that tke IWEN 1s a one-wey network, acs Aare

track data transrissioms trom the FAAR to “ire uni*s, it is
a certainty that sore volice traffic will not be rece.ved by
the FAAR orerators aod relayed. Also, sore trattic either
o direct cr relayeda will not be received by the fire uvalts for

one o0f several reasons. Xven with ap crviristic assurptiorn

' that 122% cf the track data reackes all 115 fire vnite, the
data is sc 'old” that it is virtually useless.

' b. Nc Cueirg
Early warning as descrited thus ftar uas arounted
t¢ alertving only. Alerting is the porticn c¥ early warnizceg
where the vser i1s warnea tkat an aircraft is in the area ot
_ interest which requires cnly gress rositicnal data. Cvelre,
‘ oqa the other necc, 1s the process ¢t fproviding intermation
tc the fire unitvs which tells hir where tc lcck for a target
’ § any rroviaes Dbir witk tentative 1idectification of that
target. The Air [Detense Center at Ft. Bliss, Tx. uses the

criterion thet cueing must be accurate to within plus or

! ‘ migus t(en aqegrees 0f the true aziputh 10 the target ana 10

23]
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0¢Y the ttarget’s detected locaticn.

within three seccnds
hNeither FAAR-TADDS nor the MSCS systerm proviae cueing to

SHCRAD *ire units.
¢c. FAAR-TAIDS Sportcomings

At the heart or SHCRAD eariy warning 1is the

sAAE-TALLS syster whicb has been plegued with operational

anc¢ paintepance proolemrms since tirst tfielding over a decaaqe

ago. Scme idertified protler areas with the radar are:

0 Ménual target extraction.
¢ Vehlicle turrcvers.
0 BHigh fellrre rate of some parts.

0 Iow caratiiity in an XCM environrent.

o0 Lack ¢f radar range CoOverage.

(1, No Network of  Sepsors. An arparent

dericiency 1s the lack crf a netwcrk, such thet a tire unitg

is cderendant on oune scurce ot early warning. This compounas

the squad/veam leader”’s protliemr <hould the FAAR from which
be 1s receiving track data beceme ron-operational due 1o

equipment tailvre, bdeing directed tc mcve or not mcve tc

ke€p up witk the rovement of the fire unit.

(2) Mobjility, Dericyment Restrictions.
Cerloyrment guidelipes for FAAR-TALLS take into consideration

1be systeér’s carabilities and limitations. These 1include

deployins FAAR ro closer than iwo kilometers from the FERA

tor security reasons. Ideally the FAAR should ve positioned

nc mecre thap nire kKilcometers apart to raintalr ccntinueous
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raaqeér coverage shouvld one system beccre non-operational or

be airecied v¢ rove. To provide "adequate" alerting to the

tire vnits, radar ccverage shculd exterd at least ten

kilometers obdeyord the supporteda vrits. These guvidellines

i ‘ woula torce the FAAR to either frerare 10 rnrove, move oOr

prepere for erplacerment nearly as often es it woula te in

rosition and orerational tor aany dynaric tyre situation 1in

support of mrareuver tfcrces. Missicns c¢? this type can ve

exiected tc occur £@% of the time as was shown at Table I cf

chapter 1. It°s during just such a dyraric scenarioc that

"goed” eerly warnirg is needea the most. A system that is

| cperaticnal cnly S€-7€%¢ ot the time is uracceptable tc the
fire vnits in guestion.

i A very exierienced squad/tear leader may te

able tc keep vp with the mery radsr status changes were he

‘eitting in & static cerensive fosture. Hcwever, the samre

¢ypémric situetior that mignt ceuse the }ARAAR 1c mcecve 4

trequeatly wiil rost certvainly torce rapny more roves om the 7

weapon systemrs. Fer the TAIIS tc display usatle target

intcrration at the tire wunit, the ftollowing requirements

TusSt be ret:

«ff 0 the squeda/teanm leader rmust xnow the location
or the FAAR from whico he 1s receiving data.

¢ the FAAR apd TAIDS rust be oriented in the

same directicuo.
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¢ the TAILDS must pe set c¢n the same FM frequency
ana RFIL adaress code as the associcted FAAR.

6 the fire unit must te within 15 kr c¥ the FAAR.

o the FAAR/TAIDS mnust maintaein LOS. [Ref. 10)

Assuring the <syuad/tear leader has the
necessary irfcrration on &2t leest three of the FAAR that
will ©pe crerating nearest 1t¢ his rparticular area ¢t
operation, it 1is very likely that the required informstion
would have chapged several times during the course ot a cday
and be lrvalid wher needed. The FAAR lccatior is reeded
tecause tne TAIDS is oriented with the FRAR rpositioned in
the <center. The ¢ire unit is manvaliy plctted or the TALLS
by tpe sguag/team leader requiring ¢ 1mew gTplot witbh every
:AAF and/cr tire urnit mcve,

The potential tor error in location, aadress
ccde and criertaticr s great. Much time and effcert bty
corrénd personnel end over cormena rets bhes DbDEEn Spent
during e€xercises 10 iry ana correct rroblers resuliing trom
cperator errcr, wmwisunderstandiugs aend poer preparation.
Tyrically, the Stinger teams are the rost aitricult to
centact and are otrten netl inYormed of FAAR moves. Orien
gissatistaction with <the FAAR-TADDS syster resulls inp
squads/teams dererding sclely cn vicual acquisition by cne

of the sectlon or team members. Ageln, an unacceptable

sitvaticn.

————,




a. Lorg Rarge Track Lata

The probdvlers rentioned atcve fed 10 widesrread
development ¢t varying types o?! early warningz and manual
plotting systens. In Janvary 15€< & chkange to Fv 44-C was

; | vublished tc standardize a manual SHORAD centrel system
(MSCS) consisting of the ALCN and ZWEN which were were
descrived earlier. The intent was nct so ruch to dc¢ away
with FAAR-TALDS deficiencies (though a grid system was
intrcduced to allow Yor manual passirg of track data; tut,
1o éaa lcrg-rarge treck aate 1o tke systermr.
There are, however, as rany if pcu rore fprotlers
\ witk the lorng-ranese track aata sycstem. The ALCO irnitiating
\| the rerert is eitaer lookiug over soreone’s shoulder at a
FIMATZ <cope cr lecking at a manval yplctiirg board. Ee thern
’ converts, using a poera with two overlays, trom GIOREF 1o
the SHORAI egerid. Fe tken may have to relay tke regert t¢

»is RTC who trarsrits it tc the SHCHRAD TICC. Processing at

the TCC may cdetermine that it needs tc te brcadcast cver the

IWEN. For tnose fire units rot within ¥™ reception of the

SECRAD TOC, a8 relay by the FAAPR cperater finally gets the

f treck 1eta ¢ the fire unirt. As rany as five
retransmissicns for a slngle track repcert!

In additicn tc the aeley assocliated with

purerous retrapsrission, there is the probler ot contusion.

The ADCO, whe is lcoking over a ccnsole in the battery

cocotrol center (BCC) vaa, is typically in the way ot IHAWK




¢cperaticne ard, theretore, the rirst to te torced out wher
the s<sitvatior gets 1intense. Bis rerorting process (lena-
1ine cr remcte wurnit) becemes distracting to the IBAWK
rission.

At the SHCRAD TCGC the contusion level increases
es FAAR ara AICC reports flceda the system. The mranual
}jlotting eard rebrcadcasting <tunmcticns can easily ‘teccre
vnwerkactle with rmrcderate tc heavy air trateic. (There are
€izkt recetverse fror FAAR and one from the ADCC “squawking’
repcrts.

with no feeapbéck lcop frer the fire units to the
T9FN, there is [0 reans for ranaging the system Zroblers.
Tre ccnfusicr cn the pert cf the fire uvepits during pericas
0t heavy air atvtack will 6hlj te increacsed ty the receirt ot
excited and ccr¥usipe repcrts over the EWEN. The manval
SHCRALD ccrtrol syster (MSCS) is unworkable.
£ ‘i reoac a em

Lespite en obvious rneea for én alrsrece rmaneagement
cystem torwarc Ot the aivisioc rear, there is no comrrmon
system in tne Arry toaay. M 1-€@, Airsrace Management and
Arry Air Tratric in a Comtat Zope, rroviaes Army dcctirine
for airspece control ana airspace maragerert, but this fiela
ranval bhas vague reqguirerents that lack the rethodology ana
dlvision structvre necessary fcr irplementaticn. For these
énd other reasonms, airspace managerent is in need ot a more

reined definition, a process that 1s orngocine.
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Bir deferse artillery i1s a key inforration source to
alrspace managerept and at the sare time deremgant uren
cther inputs, particularly the Army aviation. The 1link
between these two imrportant éirsrace users is a critical one
pertcrmea oy the TAME in the DTOC. wWithcut *urther
retigcerent of the resronsibilitvies tor airsrace rapmagerent
:thcugh needed and urder study), there are several areas
where SECRADP-CZ is lacking in surpert of current airspace
rarnagerent,

To ranége the division eirspace rproperly, & near
real-tire system tor exchaage, trrocess and display o+ C2
inforreticr is needea. Thet syster aoes not exist today.
Yithcut such a syster {1 15 extirerely dif#icult vo conduct
any sewri-complex scenario invelvicg several ckanges te
varcing ccugittoss, wearons coptirol statuses, mission
aetiniticn, riendly/ernemy €lectrcnic cotntermeasure
activity, sensor rmrapagerent or vuvaitv locaticns ama status
etfectively. 3Ixecuticn of such a systemr requires a two-way
¢lalog tecavse sope intorratiorn ic reeded at the tire units
whille cther i¢ needed at the SHCRAL TCC and the ZITAME, An
acknowleagerent {s norrally desirea as well. Pcth ot these
racters contritute tc an excessive amcunt ¢f radic time on
corrand channels.

Typically, the fineliness ot unit locations and
statve 4at the DTOC will ©be ir excess of omne hcur dve to

retransrissions and other raaeio trattfic requirerents. Ip
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tne dyrarlc envircnrmert c¢f <the air obpattie, ckarges are
current for only seconas, possitly rinytes, but not hours.
A delay of thls sort does not xeep the DAME current on the
alr aefense "picture". Ligkewise, changes in weapon control
status, wmission assignments and bpew sensor locations can
take excessive arcunts ¢t time tc reach each fire  univ.
A@ain, with 11€ ftire units there will always be sore that
will te creraticg with cld/invalid CZz irferraticn which will
render ther useless or a threat 1¢ triendly aircratt.

This lack ¢t a near real time SECRAI-CZ <cystem has
Frecludead ettective wuse of the division airsrace. Atv the
care time, the SHCRAC-CZz detficierclec have created a stiema
in which bota Air ¥orce rilcts and¢ ccrranaers yperceive Army
alr deferse ac a real threat. Fact experience has <shcwn
that when Air Forcee aircreft pepetrete aivision airspace at
low altitudes, 10e region air derense corrapder has
restrictea the weapons control stetus for an entire division
area or pcre well in acvaoce 0t that rission to aftora the
raxirum protecticr ¥frcm Army air de¥ense, This vuntortunate
reality has decreasea air aetense eftrectiveness Over a much

larger area and for a Llcnger periocd c¢ tire than recessary.

. TEZ NZIXL
The areas described atove irndicate a reed fer an
irprreverent to current SHORAI-C2. Several studies bave been

corducted to detvermrire tne value of cueing and other Cz
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espects of SEORAL. One such <stuay oy the Arry Materiel
Systers Amalysis Activity (AMSAA) titlea 'Division Air
Lefense Comrapda ard Control” (TALCZ) showea that a2utormation

3 tsing the AN/TSC-72 Missile Mipaer, ap autoratea FAAR, a

transrission <schere trapslator, ard a herda-hela terminal

f: aisyplay resulted ip 1lgg# increase ir hostile aircratt kills,
72% decrease i1 aerege 10 frienaly &ssetls an1a vp to S2@%
increase in air detense ettectiveress.

Witkc teckhnclcgy availeble toaay, autoretion of somre of

the C2 tupctiops can provide:

1. tirely ard accurate cueing deéete tc the tire team.
(eliriznaticn ot mapual aelay, errors and saturation)

2. \imprcveda syster operatior and cvrvivasility. (EMCON,
radar tlinkinog)

<. reducticn in size and ccecrfiguration 1o enharce !
gerloyapility/mobility. {nc need fecr rlctting boaras

and plotters)

4, reaji-time dissemination and recelxt ct division air 7
battle irnforretion.
E. naxirur tirerower against erery, while rtrotectiog

¢Yriendly aircrate.

€. operate effectively ipn 2 <scrhisticatea electronic

wartare envirocnrent.
The gap bdetweer system capabiliities today and the
requirerents tor & SHCRAL-CZ syster pecessitate cevelorment

c? an avtcrated system. Thecugh this *act 1s gererally
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agreed uvpon ¢ty the alr aefense corrunity there is wide
disagreerent over the corrosition ot the system 10 dc¢ the
joe.
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! ITT. BASELINE METHCDCOLCGY

The methodclcgy used to conduct a comparative aralysis
incluvdes detirition ot <the envircorent 1in which the new
ccrmand and contrel system will cperate. That environment
consists of the aivision as it will be fleldea in 148€ ara
the SHCRAT trattalicn in that timeffame. The opéeraticnal
rejuirerents for a SHORAL~C2 system will be aefinea in terns
¢t ccnstraints and criteria. This syster definition willl
act as a framewlrk to be used as & corparative basis for the

two prorosed systers: oce bty Sanders and one bty Littca,

A. THE TIVISICN IN 19E€

There are tive tyre civisions ir the Arry today. The
tyre aivisione srem & veriety c¢f mrissions eana mobility
reguirerents tc enable the land torces 1o cperate in aneariy

ail envirenmental ccrditions weritdwide. Rather thar a2ddress

all tive tyres, the heavy divicsion will serve as the tasis

tor further discussion. The chcice ¢¥ the heavy division
was motivated ty the number of heavy tivisions currently in
the Arry ana ty available data or the Division €€ siruvcture
for the heavy aivision. The aivisiop struvcture, 1less

detense, 1s aescribed in briet at Ariendix B.
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B. LIVISICN EE€ AIR LEFENSE

1. Crganizarvion

The divisicn in 16€€, as described at Appendix B, is
rmanned and equipred to0 the caracity aeered necessary and
acceptable by the Commarding General ¢t <the Tralning ard
Loctrine Comrana (TRALDOC). Tkis jroposea force structvre
was subseguently approved by the Chiet of Sta¥f of the Arry.
Modifications have and probadbly will continue to be made 1o
tbat stiructure, tut the basic elements requiring &ir defense
prctecticr will reraipr intact. It will, therefcre, pcse a
tremendous challeunge to the division air detense otfficer t¢
previde protection ¢rom aerial attack te the rany and varled
critical assets withir the Zivision €€ structure.

The sheer punber ct critlical assets requiring air
defence coverage far outnumber the eir defense rescurces.
This tact requires that the division <corrmander specirty
certain assets as priorities feor eir defense. Pest
experience has shown that certain assets are norrally
designated as rriorities and they 1include: the maneuvver
brigades, the DISCCM, the nuclear capable FA, the TTOC and
the aivisior TACTICAL CP.

The wrapeuver ©obrigades are well <forward and |{n
contact with the erery which requires supporting air aefense
upits te toth as survivable ana rotile as the units they are
supporting. The cther alr detfense rriorities are generally

less mobile and are consiaereda fixea assets. These facts
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contributed tc the development ¢t the divicion €€ air
defense organization anda will directly affect the aesigzn and

carabilities ot early warning equirrent,
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Figure 11. Division E€ Air Tetense Battalion

As of Janusry 198Z, tkbe SHCRAD-Cz office of the
Lirectorate c¢f Ccrbdat Teveloprent (DCD) at Ft. Bliss, Trx.
hae stated that the heavy division will be equippea with 3€
division air defense (ILIVAD) gums, 1€ imprcved Chaparrais
(ICHAP), ana 75 Stinger (MANPADS) tears. (This has 1ot
changed since the  SHORAD Corrand apnd Contrci (C2)
Operational and Organizationel (C enda O) Concept of 22
November 1982 was prepared.) The crganization depicted at

Yigure 11 Trovides each manevver brigase with e
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DIVAD/MANEADS battery and an ICHAP Ybattery ana Stinger
pattery #cr rear area fixed asset detence. This
organization was develored to Sufppcrt the concept that the
SHCRAD tattalicm wculd be erngaged in twe air battles: one,
rrirarily helicopter, forward and over the raneuvver ftorces;
the secend, primarily f¥ixed wing, over rear areas.
2. MWearon Systers

The Divisicn 86 SEORAD ctattalicr willi realize the
firepower increase, mobility, survivability, end accuracy of
the DIVAD gun. The DIVAD will rerlace the vuican (in the
heavy daivision) and wili join the irproved Cheparral and
Stinger systerms ibp & npew and larger SHCRAD tattaitor.
Beceuse of the size and welght of the tank chassis on which
the gun is mournted, the airtorne and airpobile divisions
will petv te equirped with the CIVAT tut, will keep the towed
vulcan until a light air detense syster (LADS) is tielded t9
prcvide the <flexibility of alr-trarcsportability ©oy teth

fixed wing aircraft ana helicopters.

C. SHOFAL-C2 CPERATICNAL REQUIREMENTS

Beving aescribea the aeficlencies ard rrobler areas 1in
the currenot  SHECRAD-Ck systerm (Chagpter I1), one’s
aprreciation fcr the neea for & tetter  near-real tire
system leads to the devejorreny of oreratiomal requirements.
The "user”, U.S. Army Air Cefense Schcol (USAALS) at Ft.

Bliss, Tx., ¢torralized <their requirerents in a June 1962

€1
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"Dratt LOA (letter ct agreement) <or a Short-Range Ailr
Tefense Commana ara Control (SHORAL-CZ) Syster . The letter
was sent tc¢ the U.S. Army Training and Doctrine Command
(TRALOC) for arrroval. The requirements in tkat letter were
delineateqa as tollcws:
"{1) The SHCRAL-C2 system will gyrcvide an autcrated
assist in accorpliishrent ot the tolicwlng tvrections:
(a) Alerting tc SHBORAD and supperted <“crces c¢
pending air attack...
(v) Rarid aisseminatlon and acknowledge ot the
receipt c¢f selected items cf Alr Detense Artillery
wearons ccntrol information.
(¢c) Cueing ot SHCRAL tire units to aircrati in their
vicinivy...
(2) The SHCRAL system rust provide for sirple syster
intertace, rerote oreration ot corponents, robility and
survivatility ccmmensuvrate with supperted systemsg,
rodular systenm design, rost-~developrent sof tware
consiaerationrs, useé ot existing rower and ccmmunications
€quipment, <ate cperations ard a mrultl-modal senscr
cyster. f{Ref. 1: pr. 1,2]
These requirereants, with amrlitication ard specitic
constralnts and «criteria, wiil ect es the ccrnerstore cn
which a 'taseline’ syster will be designed tor use in the
evaluation erfert.

Desigreted a rajor crroject, the SECRALC-CZ2 system 1is
being tcermally detired ir a request for prepcsal (RFP) that
has not yet been corpleted by the rrcject menagers office.
The requirerents used in this amalysis, were develcred from
the letter of agreerent discussea in Chapter II and from the
experience and knowledge cf SHORAD and cormand and contrel
by the author. The systerm requirerents are further refined

into constraints and criterta listed telow.
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1. Constraints
There are tkree tasic requirerent categories irnte
which each constraeint may be placed: rerforrance, tielding,
cr physical reguirererts., The constraints that fellcw are
grovred ip this rapper ftor continuity Furroses.
a. Pertftormance Reguirements
0 consolidate sensor intcrmation and/or network
sencsors tcgether
0 rtrrovide alerting to fire units
0 rrovide cveing 1o tire units
¢ rprovide air rattle "picture” and fire unit
status to the LAMEI, Bde TOC, and SECPRAD TOC
c previde command and centrol irformaticn
requirea by fire unit to engege aircraft
0 rrovide carpatility to acknowleage receirt of
CZ intcrmation by fire unit
0 1integrate with the ILIVAL sensor
o irtegrate with HIMAL sensoris)
b. Flelding Requirerents
¢ te capable ot worldwide cperaticns
0 be capable of flelding ir ‘65E-"E€ timefrare
0 be cormpatible with current VRC 12 serles
radios and the new HY radios as well &s the
asscclated secure equirment
0 be corpatible with varlied daivision

crganizations
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¢. Physical Requirements
0 be equippea with light welght aisplay st tke
tire unit
o have a display that 1¢ pcecwered by standard
batteries/power source
0 have an easy to operate disyplay
0 have hlgkly mecbile sernscers
0. be as survivable as surrorted units
0 te transportabie ty rcad, rail, csea and air.
Criteria

Fach copnstraint atove will have one or rore criteriea

to previde clari®icatior., Justiticaticn fcr the criterle ic

rrovided in Arrendix A.

a.

Per¢ormance Requvirements

o

A fire unit cannot te depenrnaent vpon orly one
sensor. Tach tire unit rust have a
consolidated "picture” of leccal airspasce fror
twWO OT TOre Semsors.

The ¢ire unit must be frovided with at least
a 1% kr alerting redivs.

Cueing to the tire unit must be withian +/- 12
degree accuracy and I second tireliness.

The air-battle "picture” on TOC displays must
include ¢tire unit <tatus, record ot previous

track data, and integration of EIMAL/Alr

Yorce sensor qata.
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The follcwing inforration by the <system 1tc¢
€ach fire unit to allow aircreft engagement:
prirmary target sectcr/line, air detense
vwerning, state of alert, weapor control
status and 1eEntative identification of
traéks.

The syster must rrovide a reans to
ackpowledge receirt ot ccotrol grrocedure
infcrration by the *#ire univt.

Target 1tracg ana ccrrana date mrust be
ccmpatitle with the DIVAD syster tc alilcw
exchange of dete to the DIVAD end from it to
the SHCRAL-CZ syster.

Iorg-range treck date ruvst be integreted into

the SHORALD-C2 syster ter alerting.

b. rielaing Requirements

0

The SHORAL-CZ2 syster rust reet environmental
and cperaticnal testirg requirerents ror
worldwiae use. Tegradation of System
capabilities must te ccnsistert with cther
tactical date systers derloyed {ir the <came
locale,

The system can te ¢fielded by ‘ge- ‘g€
tirefrare.
The system either Is c¢r 1is nct ccmpatiole

with the current ond new radios ana their

65
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assoclated secure equirrent.

The SHCRAL-CZz system must be able te¢ pertcrm
its rwmwission with an equal degree of SUCCESS
in four ¢¢ the tive tyre divisicns. It musty
be able to operate ir ell tive, allowing one

divisicn type to be less "suvccess¥ul’ .

c. Physical Hequirerents

The tire unit display cannct exceed 12 pounds
nor be larger than a stardarc trietcase
{including patteries and/or catling to pcwer
scurce).

Disrlays at the ¢tire «upit npmust te either
powered by standard Army batteries or provide
slaving system 0oftf weapon Or vehicle syster.
The display must be weapon centered end
T0sses an easily learpea (by tire unit
perscnnel ) man-machire interface.

The sensor rvst be as motile as the supportea

units (tracks/wheels)

The sensor must be as svrvivable as the air
dererse assets it 1s <csuppcerting. System
corponents at the TCCs/fire units must be as
survivable as that TCC/rire unit
respectively.

All syster componentis must be deployabtle on

C~-15¢ aircratt.

€€
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IV. SYSTEM LESCEIFTIONS

f ’ Sanders and litton are oo straugers 1o the problers and

; 1 requirerents of Arrmy Air TLefense. Each company has been
involved with SBCRAD and/or other asiects 0¥ alr detense *or
some time.

Sanders designed a&aud devejiored <the FAAR that was
aerloyed in 19¥72. Since that tire they heve demonstreted to
toth the U.S. and Isreal certain irrroverents ana
roaificatiers tc the ©Dpesic FAAR/TALLS. In 1978, Isreal

{ bought the low altitude aircratt detection syster (LAADS)
and in 19*%0 they rurckeseq the improved LAALS from Sanrders.

i {Ret., 11}
t ‘ ILitton Lata Systems integrated cperaticral system
' coftware for the AN/TSC-7Z, Missile ¥inder, and the tactical

“ire directicn syster {TACFIRE). Tne AN/TSQ-73 is an air

aetense corrand ana control cepter tcr iptegraticn ot manned

iatercepter cerircl and sur¥ace-tc-air micsite ‘ire

alstripution. TACFIRZ eutomates «critical tiela ertillery
runcticas.

2k The Marine Corps contractea Iittcn to develop a tacticel
air orerations central 19&5 (TACC-85) which is a commana and

- control <yster carable of <coorainating an array of eir

gqetense weaposs. ILition also corrletea 2 study definicg

P rincr charges required to aaopt the TAOC-E:t to the Air

ﬁ ! : { 67
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Force. [Ret. 12: p. 1] Adaitionally, Litton bas aevelored
@ ¥amily ot 1invellipsent terminals which <tranesmit data

aiegitelly anda aisplay it graphically or elrhanumrerically.

P A. SANDERS PRCECSAL
1. QOverview
Sanders has noi designed a complete Trackaee or
system to meet all c¢¥ the SHCRAI-CZ requirerments. The
ofticial requirerepts aocument has pot been reijieased and
rather thar guess at the requirerents Sanders cpted tc

continue the desigr end irprovemrent vuvpon & SYSTeEr they

{ aiready bad, the FAAR/TADIS.
The sycsterm aescription tnet follows 1is »basea on
; ' aercnstrated and proclairmed capabilities. The rroclaired

cazeblillties range trcm those cenducted in hcuce py Sanders
’ 10 & thecretical possitility tesed cm current haraware with

Tirimal sctiware charges.

Some of the corponents 1o tkhe Cz syster have been
prcpcsed by Sanders pert~unnel, ~ICOVM perscnnei, and air
aefense rersonnel frem the air aefense center at Ft. Bliss,
Tx. and in the high technclcgy test ted (HTTE), however, the
- totél system tcgether has been aqevelcped by the author.

Though the SHCRAD-CZ system needs to be considered as a
E ' | | whole, it will be described in two parts: those areas

external 10 the SHORAD opattaiion and these within the

! J pattalion (see Figure 12).
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Fizure 12. Sanders SHORAD-C¢ Systemr Declgn

<. Internal

Sanaers has concentrated their etrforts in the area
of local early warning through the wuse of the FAAR and
subcsequently cave developed a system ¢that 1is primarily
internal to the SHORAD pattalion. They set out t0 coOrrect
the deticiencies (discussed in <chapter II) c¢¢ the obasic

FAAR/TAILTIS systerm by modificstions ana 1improvemerts

€y




H {aescritea teicw) as weil as aevelLoring neéw equirment to
reet certair air detence requirerents net addressed oy the
irrroved FAAR/TADDS (IFAAR/ITALDS).
a. Mcd A FAAR
| ‘5 Saraers aevelopea a Mod A FAAR with  the
. tollcwing cesiegn arrroach:
c upgrace <tendard FAAR with medificaticn kit 1c
autcrave data processing tunctiion to eliminate errors
' and time delays resuiting frecm cperatcer saturaticno.
0 daata link message to derine target positien imn true
matr cocrdinates (UTH)
0 previage for netting raaar aate.
The abeve aprrcach resultea in  3ading am autoratic radar
infcrmaticn preccessor (RIP) ena a deta renagement unit (IMU)
to the tasic FAAR. The contirol indicater was moditied <o
accept the RIF eé&rd MU end tc provide & tull alrhapureric

capabiiity. Mere raaio receivers (Rk-442) were required and

aaded to cemplete the Mca A. [Rer. 11]

The MU provices the caratility to receive aata
rrom twC Trercte scurces, combine these data with the lccal
sensor deta, and ther retransmit 2 corbineda rader picture.
Thls cordbining <capabliity allows radars t0o bdbe linked
together in a aaisy-chain fessior (see TFigure 13). The
chain provides gradual degradavicn ac the eiirinaticn ¢t one
raaar requires c¢pnly tuning one R-44< recelver 110 the next

closest radar. It also means that tire vnits (FU) receive

70
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corbined coverage to fill in terrein or electronic counter
reasures (ECM) gaps ¢t 1the Llocei raaar. The comtined
coverage alsc rrcvides ap extenaea range ani thvs & longer

warning tire tor sorme aircratt (ceyending op tlight path).

Figuvre 1Z. DTaisy Crein Networyx of Mc1 A PFAARS

t. Mca B FAAR
The seccna moaificetion to the FAAR was basea on
a aesign aprroach to:
¢ rerlace the criginal range gated doppler receliver with
new 1igitel signel processor
0 proviage radalo ftreguency (RF, tilter selection to
change Rk and elimirate manual “ilter substitution.
This was accorrlished by rerlacing the radar receiver in the
Mod A by a new digital receiver which resulted in the Mod BR.
The Moa B has a 20/€EQ kxr selectable teature ana

provides hovering helicopter detection/classification. 1Its
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increased signal 10 noise ratio imrrcves its ECCM capavdility
alcng with the variable lcw velcecity cuteft *or road
traftic, rain, ara/or chaff rejectior. [Ref. 11]
- ) ¢. Irrroved Target Alertioe Data Distlay Set
} : The design approach 0 correctireg TATILS
b deticiencies incluaed:
) ¢ previding @ weapcrn-centered dispiay

0 usicg IFAAR date link message

c previde alerting fYor potential targets

o prcviae cueirg accuracy to targets within weapor

system rapge

0 retaln the high dollar ltere cr the vtasic TACDS.

»
——

Four ot these aprroaches were pet Lty rerlacipg scre interral

‘ ' circuit cards tc hardle the rnew agata ¥crmat ard rty replacing

ﬁ the front papel. ({Ref. 11]
' Cccraipate switches on the ranel rermit the user

tc irnput nis lccetvion wanich prcvide the re¥crence requirea

10r a weeron centered aisrlay. 4lerting is accorplished as
it wes withk the standard FAAR/TAILIIS. The cveing function,
' bowever, is not satistiea, dispite ap etierrzt 10 rerrcgram
the display drives. Thke display was prcgramed such that the
tracks in ranees ¢f 1.8 to 7.2 gr ¢f the weapon SYyStem were
eaispiayea with wmcre accuracy 1in the 16 voxes incside the
clrcle (&x2 km=y s¢ km/box) while the bexes outsiade the

circle reraiped as 1in the basic TADDS (5x%=25 sq kr/tox)

| ! .see rigure 14).
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Figure 14 also aepicts the arbiguity :irotlerm
with the ITADIS and the inablility to cue the ¢ire uvnit. The
large circle epcorpasses the desired cuveirg area ana the
radial 1lires delineate 30 degree sectors. Each ¢t the 48
toxes (excluce center box) comtalns two ¢ftlirrers: omne is
crange tc¢ indicate unknown aircratt, the second is green t¢
inaicete frienaly aircrett. The eaercigulity occurs when a

*lipper 1o a pex that straddles twce secters 1ls signaled.

0 - indicate friendly/unkncwn flippers

Figure 14. ITALDS Cisplay
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Instead ¢t lrcdicating a 3¢ degree sectcr, this dindication
alerts the fire unit to & track that cotvla be anywhere
within a €¢ aegree window. Theretftore, cueing to 1less than
€¢ degrees is nct possivle with the current display.

a. Integreted Weapons Display (IWD)

Te utilizé the accuracy of the IFAAR and tc
overcore tne cueing deficliency of the ITADDS, Sanders
develcped an IWD, The IWD utilizes a prccessor to integrate
rat1ar tarcget aata with forwera looking infrareda (FLIR) data
on a ccmmen weapcen centered cignt Chaparral disvlay. Beth
radar symtols ara FLIR images on the display move with the
turret ac it slews in azimuth while the gunpner’s ooresight
remains certered orn the aisplay. The syrbols proviae target
locaticrn, tentative identiticatiorn, sreed, directicn, ard
clessificatior (rotary or fixed wirng). PFiltering of terget
intcrmatice is rrovided to display crily targets which are
encageatle or threatening (based on aircraft profiles) to
the wearca syster., Additicnally, the IWD opresents air
defense wernings and weapon ccntrol status on the disrley.
{(Ret. 11]

Thcugk this system proveda extrerely accurate and
allowea gunners ip the May 1Y&€2 Golder Blade exercise to get
riesile tone or the «correct target without ever 1looking
outsiade the turret, there are IwC rrcbilers that need to be
addressed. Frirst, the IWL is practical on turret mounted

systerms such as Chaparral, Vulcan, and DIVAD, dbut not tor
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the Stinger (MANFADS). Seccnd, is the dcctrinal protlem
which requires the fire cormana to be given by the fire unit
leader acd not the gunuer.

3. Ixternal

The areas considerea external to the battalion
inciude HIMAD or Alr Force centers, the DAMF, ana trigade
INCs. This portior of the Sanaers system has receivea the
lesser arcvnt cf avvention. Hcewever, a modiZication tc tke
current system tkat has oeen propcsea includes the use of an
integrated weapcos display (IWD) with a larger (1¢ inch)
rlasre aispley or & cethode ray tute (CRT) display for wuse
in the TAMZ, SHZORKAD TOC, and trigade TOCs. The display is
cepable of aepicting SEORAL vrits as well as current air
tratfic. This capability (with CRT) was deronstrated ia the
May 1Y€z Geclder PBlede exerclse, and rrovides franagement and
liasen v[ersorzel with a real-tire 'ricture ot the airstace
while oprovidirg a 1less respcnsive view ¢f the SHORAD
coverage. (Fire unit locations are vrdated manually.)

There s currently B¢ wmeens for Dpassing date
automaticaily between HIMAL or Air PForce and the SHORAD
system. That exchange, utilizireg the air aefense
coordination section (ADCS) at the EIMAD unit, will continue
to be alerting omly by voice tell. Ar IWD with large screen
can be frovided to the ADCS for introrratvion only, since no
meens c¢f loccrpcrating EIMAL tracks intec the SEORAT system

have been exrlcrea.
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F. LITICN FROFOSAL
1. OQOverview

Like Sanders, Litton aid pot atterpt 110 design or
develop a tctal SHORAI-CZ syster. Thelr apprcach was tc¢
concentrate on data prrocessing and alsrlays whiie wvutilizing
avallable serscr data from elther FAAR, IFAWK and/cr
AN/TSC-=73. Ahs shown at Figure 1£, 1the syster cescrirtion
will Dbe given in twe pertions, irternal and exterral to the

SECPAT bpattalicn.

BIMAD/AF DTOC BDE T0OC
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¥igure 15. Litton SHCEAD-C2 Syster Lesign
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2. lInternal
Two pieces of aaaitional equipment corprise the
harawere npeeaed withirn the SHORAD battalionm to rrovide both
- : early warning and corrara ard control to the fire units.

" | These additlons negate the need tor the TADDS or the

bt e

irrroved TALLS.
a. Tigltal Corrunicatvions Terminal (ICT)

The DCT 1s a hand held “smrart’ terrinal with
! ealrhanureric ana grapbics carpestility which allows the
diepleay c¢¥ rags, air cerridcers and prchivoited areas, as well
as, control proceaure information. Tkis secure, high speed
i twc-way ccrmunicaticr device intertaces with all standard

‘ rilitary raaics ena secure equiprent. ([Ref. 12: p. 7]
i ' Itve ¥irst air detense evplicaticn was ¢eor the
Farine Corps ip 1677 es en interective aisplay terrinel
' (ID™;. Svtsequently, it underwent developrent tor the Arry

to cermply with the Missile Interir Specification Stemderas

tor SHORAL Tata Link (MIS 348€%4). [Rer. 13)
The DCT provides a wearon centered 4display of

the eir piciure withino selectable ranges ot £, 1@, or 27 kr ﬂ

; cf the fire urit. This feature proviaes fer ©odoth alerting
b ”gf anag cuelng sipoce high resoiution is rrovided on ¢close in
vast moving targets while a Llesser amrcvnt c¢¥ resolution
élerts orerators to sSlower moving and/or aistant targets

(see Figure 16). Two resolutions, and theretore wupdate

rates, were incorporated 10 allow message traffic to be sent
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b. Briefcese Terrinal (ECT)
The ©brietcase terminal is a ligntwelight,
pertable, 1invelllgert communicetiors anda daispley termineal
! . ’ that was desigred 110 bhelp compranders cocrdinatve <troot
! ' acvicnos quickly and erriclentiy. It 1s capatle of
sirultaneous ccrrunicatlion over six separate raaio oOr wire
rets ard rresents cermanders with a 12x¢ 1/2 inca
interactive alrhaoureric aad grethic display. Adaitionally,
there are three iazput/output perte -hat may be ccnnected te
ancillery devices such as & aigitizer, keyboard, printer,
and/or rmass storage devices. [(Rer. 1Z2: r. 15]

o The BCT 1s requirea to jertorm the integraetion

0t senscr data rrior 10 transrission to the tire unit DCTs.

As cskown et rigure 1%, BCTs woula be locatea at several key

. -

corrand and cortrol centers ithroughout the air detense
, battalicn. Scre of these centers wewld recuire a digltvizer

(ie. d2ta tevlet; to permit meanvel input of grepkics for a

variety ot reasons.

.1) SHEORAZ TCC. The air derense cperations
ofticer at the SHCRAD TOC wouia use the BCT to integrate
scurces c¥ track and cecntrol prccedure data that is external

-{ to the tattalicn prior to down-linking appropriate data to
otber BCTs ena/or DCTs tnroughout the division. It would
alsc urlink the orgaric sensor (FAAR) data ana fire unit
status to laterested comrend centers. The BCT at the SHCRAD

] 1 TOC woula be equippea with a aigitizer to allow graphical
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infut to ail SHCRAD users. This TCC, with the BCT, wotla
trcvide the iink vcetween the irternal and externai users c¢f
alr defense comrrena ara contrel information.

() Piatco Cormand Ceater (FCC . ™he PCC

e

requires a BCT to integrate local sensor (FAAR) data with
the down-ilnzed aata frorm the SHORAD TCC. The 1integrated
plcture is tnen transmittea to lecel fire units. Tne PCC
wouvld urlinok the Llocal data to the SHCKAD TOC 1o corrlete
the exchenge of aata. The BCT et this center would not be
equirred with a digivizer as the jlatecr weuld rct initiate
resseges requiring graphics.
2. Zxternal
As derpicted Ir Figrre 1&, tne furcticns thet eére
external to the SHCRAD ctattalion are ihe division airsgéce
raragement elerent (DAME), the BIMAL cr Air Ferce contrel
cester witnin or <closest toc the alvision area, and the
surnpcrted trigade TOCs with alr defense llascu cificers
{INCs). Coe piece ot aaaitional equirrent, described below,
is needed tc preperly intertace with the EIMAL equiprert.
The trietcase terminal, however, mreets all ot the cther
irtegraticn needs.
a. Division Airspace Managerent Elerent (DAME)
The DAME must be equipred with a BCT tc moniter
the eirspece situatior ana to trensrit control rprocegure
intormaticn received fror the Alr Force 1liasomn otfticer 1in

the DT0C. Thcugh this ray not te the prirary method for

8¢
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aisseminating statlus changes, it Froviaes an

[ , alternate/tack-ug. A digltizer wculd be reguired tc allcw

| TAME rersonrel to dcwn-link alr corridors, restrictec areas

. and main supply routes to the SHCRAD TGC *c¢» further

aissemination.
! : t. High-tc~Medium Altitude Alr Derepse (HIMAD)
There are several 1otepntial sources ot 1long
range track data, which incilude the IHAWK acquisliticen radarx,
AN/TSQ-72 and Air Force control ana reportinmg center (CRC)
radar. Since these c¢ysters c¢c¢ nct rroduce the same message
forrat 2s tpat required ty either the ECT or ©DCT, Littor
aevelcped the trarsmissicn scheme trancsiatcr (TST). The T3T
ras aermonstretena the atility to covert TADIL-B forret (usea
, by IHAwWK and AN/TSC-73) irtec turst transmiésicn fcrmat for
1owr-linx. The originrel aesign objective was tc allecw for
’ conversion ot ATDL~1 torrat as weli, however, to dat2 taat
capebiiity has rct been deronstiratea. [Ref. 14]
The conversion ana tracrsrission yprocess create a
delay between sercecr acquisiticn and user receipt. Alerting

can be accormrlished, since the total irenmsrission time tor

HIMAZ tracks t¢ the SHEORAT +ire unit is atcut ten seccnds.

This delay, however, jrevents the HIFAD sensor ftrorm cueing

. SECRAD users.
= ' Tre air detrense coordination section (AILCS),
wguipped with a BCT, wculd ¢rrecvide direct access te the

; SBCRAD-C« syster with control T(rroceaure changes. In

- % £l
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additicn to prcviding lcre range track data to SHCRAL units,

the ADCS could provide SHORAL sensor aata to EBIMAT. NO

mears ter ccaversiocn of burst transmissicn tc TALIL-B zer

oL automatic input to the AN/ISC-73 or tatvtery control center

¢t the IHAWK unit bave been adaressed, but the BCT display

covld prcviae tor & visual comparison with HIMAD aisgplays.
c. Prigade liascp Cfticer (LNC)

The brigade INC, with &8 ECT amna aigitizer, 1is
able to keer the obrigade ccmmander informed o% the air-
tattle as we€ll as irrluence SECRAD cerloyrent in support of
the lard tatvtle. The memory capatility in tae ECT cfters
the ability to deterrine pistoricel aveaues ot approach ana
attack protrilecs. Special air operations and friendly close

air suprort cer be fprotectea ty adequate, yet rol

-
———— Y
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excessively lcng, a2ola tire pericas.

[ L T A

t - R

S N e e TS

s
ot J o W
o ¥




pemiva e s

V. COMPARATIVE ANALYSIS

The constraints ana associated criteria ot chapter three

have been crganized intoc three vtesic categories: fielairg

requirereéents, rhysical requirerents,
regquirements. Fach categcry will ¢te
torr with detalled explanation ftollowing
unatle tc¢c meet any criteria ctf a glven

the capeéebility is uincertain.

TAEL: IV

RISK LEVELS

apa rerforrance
addressed in matrix
any syster that |is

ccnstraint or where

LEVEL | STATUS RISK
1 i Cperational System H Zerc
2 { Moaity Existing Caratility | Slight
! (Mc New keatures) !
2 i Increase Capability (Aad New| Moderate
| feature/Preven Princigple) !
4 iLatoratory Tested(Ereadbcara)|Substantial
£ i Thecretically Possivle Very Eigh

i (No Experirentation Lone)

- - —— S G e O - A G IS G e G T e S G e S ., o

Any uncertainty or risk ratiag will be further qualitied

by the use of risk levels fcund at Tabdl
are gesligned to assist the reader in dete

c? risk invclived fcr & particular criteri

ey LR 35 s ol
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rrining the degree
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A. PERFCREMANCE RECUIREMENTS

TABLE V
PERFORMANCE REQUIREMENTS

Constraints ! Sanders ! Iitton

Serscrs netwerked! 1
OTr [rOCESSOrsS | YES i YES
consolicdate data | )

- . S G - - G P - - - - -

Alerting proviaed!
1
1

to tire units
(1) Cueire providea | |

to tire ucnits | PARTIAL i YES
() A4ir vettle pice. YES

] ]

| ]
to CAME, BDE TOC, | PARTIAL { (RISK)
ane SHORAD TOC ! !

(2) €2 required to | |
.ergage A/C atv | NO ! YES
the fire unit | ]
{4) Ackrowledge Cz !
receipt &t F.U. |
(5) Integrate with | Y=S ! YES
DIVAL sensor {(RISK LVL-3) |
(€) lntegrate witn |
BIVAD source g

Note (): Numbers correspcnd tc explanations below.

1. Cue Fire Uuirts

Sanders’ prcposal meevs this requirement wherever
the integrated weapons disrlay (IWD) is a part of the weagon

cystem. The Stinger systems, the majcerity o¢f alr defense

Weapon systers ip the aivision area, will not be cued.
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These systers co not have the IWL and rely solely wupon the
ITALZS ¢cr early varrcing. Some firty-eight percent of the
SHCRAD wearon systers would not be cued,

2. Ajr Battle Picture

The Sanders proposal receivea a partial rating here
tecatse of the pature of intorrmaticn gproviaed to the various
cormand centers. Thls design otffers only the current air
treftic, requiring continvous moritoring t0 retain eny
nic<torical data concerning treancs, avenues ot arrroach,
ana/cr enery tergey priorities. There is rnc capaebvility fer
storing track data cm an hourly, aeéily, or weekiy Dbasis.
There t¢ alsc no means 10 deterrine which fire units are
operational atv any oue tire, nor i{is there a capability to
receive lcrg-range track dava trom EIMAZ or £ir Fcrce
sovrces., The alr btettie picture ottered to the DAME, SHORAD
70C, and PBrigade TO0Cs is, therefcre, cnly the reai-time air
traffic rrovided by IFAAR ana none ot the specltied elerents
¢t thls criterion.

Though Litton“s proprosal aoces theoretically rrovide
all oY the recuired carabiiities 1iIn <this area, 1t is
irrortant to reremrber that all of these features have not
teen deronstrated &na/or tested. It is a tairly simple task
to proviae some of these features, werranting 2 risk level
ot 1two, but it takes mrore tire to test aund €vajluaie during

this tire critical prccess.
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3. Cormapa era Control ot kire Unit

The current voice-tell syster, over the comrmana net,
is the «cnly way tc trapsmit all c¢f the required procedural
i : gata to tre trire units upader the Sanders design. There 1is
no message trarsmissicn capatility. Once received by the
' iire unii, scre ot thé key rrocedural control words can te
manvally irserted sc as to be displayed on the IWD for ready
reterence ty tpe gunner. Again, this carability exists only

with syster equirped with the IWL.

&, Ackpowledage Receirt

Similarly, there is no ackrcwledge capapility beycrnd

of tke current <yster toeay. It is a very time corsuming
procedure 1c pass all c¢¥ the required cormand and contrecl

" information needed t0 engage aircraft to all fire units enda
an even logger craeal to insvre 17¢¥ receipt via an

acKpcwledge rerort. Wwere receipt end ackncwledge of contrel

procedure changes the onily task ¢t a tire wunit, 1t1he totail

tire tc ccmplete the loop may be acceptable, hewever, the
reality 1s thet <there are many activities going on

! sirultanecusly that ccmpete for the ccrranrd net as well as

the fire vrit rember’s attention.
5. Integrave with DIVAD Syster
‘o Neither proposal has demonstratea the capability to

integrate witb the DIVAT aisplay. PRoth systemrs are abdble to

receive track data from the LIVAI sensor ard tass it on to

| interested trire units, however, the reverse is not a current




capability. Bcth systems would rate a level three risk here

as the sending of compatible data tec the DIVAD afsplay may

‘ditfer sutstantially trrcm receiving it. Since the DIVAD |1is

still ip the development ©phase, the capability shoula be
incorporatea tc¢ allow 1irapster ot target data in toth
directicrs with which ever SHORAL-CZz system is seiected.
€. Integrate with BIMAT

Sarders has dcne 1ittle <tcwarde integration wlth
elerents ovtside of trhe SHORAL battelion. The volice-tell
prccedure ty llasor personael at the HIMAD scurce world
continue to te the means for long-range alerting. Littor,
cn the ctner hand, has develcped and tested the transmissicn

schere trerslator (TST) to perform that very task.
E. FIILLDING RTQUIFEMENTS

TABLE VI
FIZLDING REQUIREMZINTS

Censtraints ' Sanders ! Iitton
Caratle of worla | H
wide cperaticcs | YES ! YES
(1) Fiela by °€5-°g€ | d YES
tireframe ! YES '(RISK LVI-3)

Compatible witn | i
AN/VRC-1Z2 series | YES ] YES
anc HF raalos ! i

() Compatibie w/ ali! |
aivision types | NO i

D e s - e G - . - -

YES

Ncte (): Numbers ccrrespend t¢ explanations telcw.
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1. PField Syster By luEE-1YEE Tirmefrare

The risk rating tor Litton is tasea on the lack ot
testing cn the orie*case verminal (RBCT). It wcuid rate &
risk 1level ot tibree. Coly the digital corrvmication
termiral (ICT) and the transmissicr schere tranciator (TST)
have teer rilitary speciticetion and operationally tecsted by
tcth the Marines {in an air deferse applicaticer) and the
Arry (in e fiela artillery vse). The BCT was not pursued ty
the Marin Corps ard never tested <¢or speciticatica
corpliance or for oreretional carevilivy. This piece of
equiprent, theretcre, nray dqelay 1the ¢tieldineg process to
corplete testine. Thcugh the acaptation ot the BCT tc meet
all of the requirerentls may seer well witrkin band, it 1is
impertart tc rcte that tthe SHCORAI-CZ <cyster proposed ¢ty
Iitton <currently btas rOre instructica liges 1n its software
than dcee the AN/TSC-Pe, Missile N}nder. system that
surrorts HIMAD toaay.

2. Ccrmzatiollivy ¥iuvh Type Divisicrs

Saraers propesal has e skertcoring with this
coastraint. The display 1s tco heavy (1% Lts.) tor the
Liert (streight 1leg) 1ipfaniry ara airberne solalers to
carry. It ray ©be true that many orerations utiliziag the
lizht inZartry will allow ¢cr vehicles tcr the Stirnger teams
and toweg vulcan sectvions, however, Stinger tear aerloyrent
tor these type divisicns dces rot guarantee the use of

vehicles. Addaltiopnally, should an alrrobile or airassault

€8




operation take place, the FAAR would be lett Behinu tor
insertion at scre later time. This <ituation weould leave
the fire units with only the current systemw of slow volce-

tell early waroning rrovided vy HIMAD.

C. PEYSICAL RECUIREMENTS

TABLE VII
PHYSICAL REQUIREMENTS

Ccnstraint i Sanaers ' Iitton
(1) Liehtweigkt ! |
daisylay atv the | NG ! 1zS
#ire units ' '

D G S S S S S S e TS Y G G R ET ST R WP W AT . . e e G e S e W - -

Pisrlay rowerea |
]
t

by stardard sys. YES 1Z8
Easy to orerate | !
display ' YES ! YES
(2) Motile seansor | YEs ] NO
(2) Survivatle as | i
Surpcerted unitvs | YES | NO
Transportable by! }
road, raill, sea,| YES 5 YES
]

and alir !

- e gy - o - —— - -

Note (): Nurters corresprond t0 explanations below.

1. Lightweight Dispiay

The irproved TADDS is, by size and weight standards,
the same as the basic TALLS., Its fifteer pcunds makes it
exiremely unlikely that it will te carried into battie in a

dismcunted ccr¥iguraticn. The weight also wovld preclude

8y
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either the section/team leader or the gumpner fromr carrying
it with him during routine duties around the tire unit
position. The TADDS +tvocday 1is typlically set up at an
. . observation rost location vupon arrival at a new fire unit
; cite, but left vnattended ter varying lengths of time durirg
! ' the course of the site occupation. Tke section/team leader
fr norraily has several duvies to accorplish during setl-uvpr and
breek-aown cf the site, as well &s througkout the
occuration.

2. FMcblie Sensors

The current cornfiguration of YAAR, rmcunted On 2 gama

' f#oat, has prcven unsatistactory t¢r reascns previousiy
1iscussed. Sardaers has aevelopea & new IFAAR to be rovntea
~, ¢cn a ME?7 armcred vehicle which wculd at¥ord a greater

? aegree of both robility and survivability on the
' battletield. The TLAADS that was sold to Isreal 1s mounted
on @ £ 1/2 ton cargo truck ana offers greater mobility with

a lower trobatility of vehicle turo-cver., (There have been

s thirty-two vehicle turn-overs with the gara goat mountea

o FAAR. )

} i There are advantages and dlsadvantages to either
alternative that seea oot be aadressea bhere. The tact
‘o rerains that with respect to the reguirement for a mcblle

? sensor, Sanders has eddresseda the rroblem and developed both
? R a wheeled and & trackea version for vee with arpropriate

’ division types. Litton, hcwever, has been content 110

90
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utilize whatever sensor is aveilable. The basic FELAR, with
its limitations/vulnerabilities, 1< the current sensor.
3. Survivable

Both proposed systens ofter adequate survivability
in their resgective displays, however, the sensors fall
vnder the sare reasoning as above. The errored chassis,
intec which the Mod B IFAAR can oe mounted for the heavy
aivisions, would offer protection frorm srall arms fire ana
shrarnel. Should a corparison te drawn, uslpg electronic
counter measures (ECM) as ar eiement of survivabpility, there
are several ECCVM advantages with the IFAAR that would resvit
in a better ratipg than the basic FAAR. Hcwever, the author

is not rrerared 19 conduct ECCM evaluations on specific

hardwvare.

D. CCMPARATIVE RECAPITULATICN

Table VIII sumrrarizes the resuvlts cf the ccmpariser as
proken cut irto the three categories. The notation derpicts
the better syster withip a rarticular category without

weighting/scalirg ct groups c¢r critve-ia within the groups.

TARLE VIII
CCMPARATIVE RECAPITULATION

1

! Sanaers ; Iitton

Per¢crrarce | - ! +

Fleiding | - ! +

- e G G - S G G D T S G R G G5 W G5 S G S SR @ . -

Physical | + ! -
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E. PIRFORMANCE CAPABILITY

Having ccrrared the two propcsals using the requiremegt
constraints ana criteria, the capability for decreasing
total time 11c engagerent o0f each syster should be
considered. Tke SHORAD-CZ syster will have no ettect om any
ot the wearon syster peculiar actions of the tirirg sequence
cnce the rire ccmmand has beer giver by the secticn/team
leader. There are two very signiticant actions <that are
accorplished rricr to the fire ccmrand that consvme the vast
rajority of the tire in an engagement (regardless of weapon
syster). They are visual acguisition ot the potential
target ana ldentifyirg 1t as either friema or Prostile.
These actions equate to the "semse” and compare elerents
ot the lLawscn cormand and control ©oprocess mentioned in
Chapter ore.

The early warning capatility c¥ the SHCRAT-C2 csystem 1ic
designed srecificelly to reduce the erourt of tire requirea
to pertorr the sensing tunctioc. For purposes ot this
discussion, <the visual acquisition function will incluae
receipt ot early warning intorraticn, search, and detection
¢t the alrcratt. Time fcr this thase starts a2t the instart
a sensor within the SHCRAL-CZ system isetects the aircratt
and ends when the fire unit scuad/vear leader detects the
alrcrafr.

The identitication process will vary in time derending

upon range te the alrcrats, visibility, aircraty

T4
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attituvae/protile, aircratt type (helo or fixed wing), cna
the inaividual visual aircratty reccgnition rrceticiency. Tae
process resuvlts 1np a daeterminaticn of ¢friena, fce, or
b uaknown. The decision to eéengage oOr not is based on the
| ’ results ot the ldentiticaticn prrocess, whether <cerrect cr
rot, ana the weapon system capabilities (le. Tange

liritation).

. | Systems!
e Acquisition Fhase ---->5<quc1 ->1
i
1 '
!SEAPCE &! '
TARLY WARNING i TETECT |IDINTIFY|
o FAsR I/ emmnnnl )] ]] ]
v L7770 0); \ewmmwnnnl /i r 07,/
CURRENT o T e - e e e e s - s -4
. Sys. HIPAD////////////////'********%////////
’ VEd Iy )RR 1)) )]
4 FAAR i/ mxwnnnnxly /)] ]/
{/{#****##w'//////,/
i S CERS D L
BIVMAD//////777777777 7 \*xxxnxxxl)//)//7/
VLTI F 1700777, (IR )y
TAaR /o wxnnnnnxxi///)1///
{,{w**#*aaa{////////
: LITTON S IS 1
, HIMAD VIl 11 1] xenmnnnt S]] ]/]
V770771 \RRERRRRR )y,
B |
4 ]
¥ -2¢ sec -15 sec 2 1-12 1-10¢
‘ sec sec
) - EW
- Received

Figure 17, Tire-lice Corrarison
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Pigure 17 depicts the two phases rmentioned above with
the acquisition phase seraratea into two categories. Search
ana detection will vary depenaing urcr the eccuracy of early
warning 1intorration ana the accuracy ot the aisgplay aevice
as well as weather, terrain, angle c¢t apprcach/cressing
target, and the amount of air trattic. Iaentitication is
alded by the use of tentative \idertificatior *rem the CZ
syster, tut the ftactors meaotioned in the taregrarh atcve
create the potential ter wide varlances 1In the amecunt of
tire for a resitive identification.

Table IX proviades a corréerison of toth systems to the
current ore. rach plvs (rizus--if aprlicecle) sign
incicates a S¢¥ irproverent over the SHCRAT-CZ2 syster 1ia the
tield today. Early waraing receivea frowm FIMATD differs from
that received tror local orgaeaic sensors and 1s thus listed

secarately.

TAEL: IX

TIMZ COMPARISON--EARLY WARNING

HIMAL | Crgaric Sensor

Current | )] H )
Sanders | ¢ H +4
Litton | + | ++
Y4
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V1. SENSITIVITY ANAIYSIS

There were tour requirements which receivea positive
ratirgs accomraniea by a risk facter. Three were under

rertormance while one was a tielding requirerment. Wwere any

g' . cr eall ct the areeas sciinaicateq nct to be realizea by thet

. particular prorosal, the potential exists fter a corrlete
reversal of decisicn as tc¢ which system is the tetter.
Rezardless of outcomre, the author feels that the exercise is
necessary tc torce tke conslderaticn o varlious
eventualities.

{ With tour ratings im question, there are Dnurerous

combinaticns ct possitie cutcomres rangine frem the

i ' realization of all four capabilities to realizira none of
themr. Without even considering rartial realization ot sore

regvirements, which would increacse the nrurber (o34 !

corbinations, there ere still to0 rény to €NUMEratTe NEreF.

The arrrocach, therefore, is to #irst assure the worst
case sitvation where none of the criteria are achleved end
second, t0 tias the risk ratings agelnst the trropcsal that
appears t¢ be the betrter system. I¢# neither o! these
Lo situations alter the tindings, nc further analysis 1is

. warranted.
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A. WORST CASE

The tables of requirements ancd ratings need ©©ot be
reproduced to shew all of the ratings after fYorcirg risk
areas into shortfalls. The comparetive recepitulation chert
(see Tatle X), however, shows the ettect ot the tfour
negative ratings. It appears tc create the picture ¢f ecval

systems, with one system havirg the advantage 1in

pertormance, the other 1in physical cheracteristics, ard
equal fielaipre capabilities and/or liritatiors. A deerer
lock is required.

TAEBLI X

CCMFARATIVE RICAFITULATICN (worst Case)

Senaers Iitton
Fertorrarnce - +
Fielaire 0 0 (no aavantage)
Fhysical + -

There eare eighteen criieria within the eoove three
categories of reyuirements: eighbt under tertorrance, tour
under fieldinz, and six vunder physical. Assuming ell
criteria are of egual weight ‘an assurption to be addressed
later), welghtircg *actcrs c¢ &€/18, 4/18, and €/18 should ¢be
applied to the <three categories resyectively. That woula
result in a slight advantage to the Iittcen prcposal.

A more tasic approach is to simrly add wup the total

positive (cr negative) ratings and determine which csystem {s

g€
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better based on the larger (smaller, if counting negative)
nurber. Tavle XI shows the outccwre of this methoa, with
Litten maintaining the aavantage. Were partial ratings
considered as total carabilities, the ditrerence tetween
systems weculd be diminished, yet the cutcome wculd be

unchkenged.

TABLE XI

COMPAPATIVE RECAPITULATION

(ALl Positive)

Sarders Iitten
Pertormance 2 (plus 2 rartvial) 6
rielding 3 2
Physical £ 4
TOTALS 10 (plus 2 partial) 13

B. PRIASET CASE

The mrcst blas situaticn against the Litton propesal
Would result in all three risk categories receiving negative
ratings while ithe Sanders prorosal 1s assured 10 achieve
success in their risk area. 1Tne cuvtccre, in Table XII, is
less decided apd warrants a look {nt¢c the assurrtiom ot
equal welghtire amcng irdividuval criteria.

The order in which the categories of requirements were
presented was pot random, Though all criteria were

considered necessary to an e€ffective SEQORAD-C2 system, somre




TABLE XI1

BIASED RATING TOTALS

Sanders Ifitton
Pertorrance 3 (plus Z partial) 6
Fielaing S 3
Fhysical 5 4
TCTAL 11 (plus 2 pertial) 12

some c¢ the carabilities are decidedly mwere 1importart. A
system that does not alert fire units to serial threats, for
exarple, is nearly wecrthless, while a syster disrlay that
requvires @& nop-standerd nickel caamivr battery wey orly
rilaly detract tfron itis arreal.

The majerity c¢¢ performapce criteria are «ccncsidered
essential to ap avtematec SHCREAD-C: syster. Certalaly
alerting ard cuveing are the mcst Dbasic regrirements.
Fielaing requirerents are extrerely 1irrortart though the
criteria atcut the “E&-"E€ timetrare ls less binding thar
the rereining three {n that category. It is, after all,
rore importart tc¢ *ield the desired system with @ reasconable
delay than a less desirable system exactly on tire. (There
is roor ftor much discussion on degrees of tireliness acd
gesireadility that will not be adaressed here.) Finelly, the
Fbysical requirerents are of lesser 4irportance than the
first two. There are other means for copirg with shortfalls
in some of these areas. fTraining, dcctrine, tactics, and

plarning are scme cf the factors that fileld units may moaify

9e
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10 tetter handle any deticiencies in the rhysical criteria
group.

A subjective weighting ray be epplieaq, whereby
rertorrance is weighted heavily, tielding weighied even, aud
physical welghtea lightly. Table X111 glves a
carsulization, by requirerment categeries, atter welghticyg
has been aprlied. The figures to be weighted 1inclvded the
plasea totals (Sanders’ risk rated rositive ana lLitton’s
risks raved cegative) and the partial ratinzs o¢¥ Sanders in
the rpositive ~total ftor cpertormance. Weighting was done
using the net difference per category ir the tollowine way:
the rertorrance grour counted tour times, the fieldineg grouyp

ccxnted twice, and the physical group counted once.

TARLE XIII
¥EIGHTED RICAPITULATION

Senders Iitton
Pertormrarce 4444 (heavy)
Fieldire 0 0 (even)
Physicel + (Light)

The carabiiity gar 1s carrcwec consiaerabdbly by blaslng
the ratinzs, however, the advantage is still apparent. K¢
turther analysis {s requirea since the nmost daragiae
cccurance tc the system that more closely meets the desired

capabilities does rot alter the outcore.
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A. SUMMARY

The need t¢ correct SHORAD-C2 deficlencies was
fdentified against the backdror of the Soviet air threat and
the Divisicn ‘86 alr defense assets. The command ard
control <systemr reeded t¢ perform two wrajor functions:
rrcvide early warning to SHCRAD <¢ire wunits, and oprevide
“"{rproved” means for weapor system control. Tre SHCRAD-C2
cttice ct the directcrate of ccembat develcorents {DCD) at
Ft. Bliss, Tx. assistea in the develormert ot a list ot
constraintse and criteria fcr the avtcrated CZ2 system.

Intorration was racae readily available by the respective
corpanies tc¢ allcw ¥cr adecuate descriptior c? ccmponents
ang cepatilities of tke Sanders end Litton equipment. The
sysiem <de<ign, based cn equlpment caratilivies, was done by
the avthoer to allow for comrplete syster corparison. The
corrariscan that tollowed utilized categeries ot reguvirements
10 group ratings ard subsequent discussion of the respective
cyster tallures (or pear tallures) 1o reet statea criteria.

Finally, the system that mere <closely aakberea tc the
statea criteria was subjected to tiased ratings. This
rerocved gquesticns about the impact of risks asscciated with
several criteria and negated the neea tor further amalysis.

The mcet desired system was apparent.

1¢e




E. CONCLUSICNS

Analysis ctf the two prepesals rfrreduced the Zotlewling

conclusions:

The Litton proposal bhas the bvetter ratings based ot

(=]

the comparison of all stated criteria.

The ILittcn systew 1s strong in the areas ot local
processors and displays wblle Senders corcentrated on

radar irproverents and nupetworkiog tke radar data

I ¢
o

torgether.

) There is only one criterion (irtegration with DIVAD)
i ‘ in which beth systeme are deficlent reflectine the

aifferent aprroaches to the SHCRAD-CZ complexities.

—i.

¢ The Littcn preposal dces trrcvide ¢ire wunits with
" ’ increasea timre évailaole t¢ crerforr the wvisual

acquisition and aircratt 1icentitication fvnctions

' pricr to the decisicn tc engase.

C. RECCMMENLDATICNS
¢ Due tc the diverce raths taken ty the 1iIwc ccmpanies
involveda, it 1s recormenaea that & hybdbria system which
locorgorates the agdvantages and cvercomres the
weaknesses ot each precpcsal te evaluated.
SR 0 Cnce the request for proposal 1s released and
; C sutsegquent proposals are sutmitted, it is reccmmended

? - thet & siriler type analysis be conducted with all

—
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Irecrosals as a more inderth study would coLsure
valuale tire reeded to tield a systiem withir the

stecifiea constraint.




AFPENIIX A

CRITERIA JUSTIFICATICNS
This appendix will provide detailed explanation as to
how the autkor arrivea at each criterion. Several criteria
were taken <cstralght 6ut 6f the Jletter ot agreement
(reference 1) thet Ft. Pliss, &s the user, defirea es
requirements. Each criteria will Ee statec, 1in trietr, as

part “a” with its justification at pert "b.

A. PERFOPMANCE RIQUIREMZINIS

la. A fire unit (:U) cannot be dependent uvon only oOne
sensor.

ip. Taken fror the LOA atv reterence 1, pege <.

2., FU rroviaed 1Skr alerting radivus.

ct. This fizure was arrived at bty ¢the author in the
following ranner:

(1) The maxirum range that er irdividual can detect
é@n aprproachine terget aircraft is ten gkiloreters. This is
with icdeal conaitions of tlat terrein and clear weather and
kncwing the directicrn ¢t aircratrt apircach.

(2) An eircraft approachiny at 400 knots will travel
apprcximately cne Kkilcmeter every five ceconds or &£ km/zE
secs.

(2) The alerting capabdbility must warn ¢ire units

pefore the aircraft is within thet ideal visual acquisition




e

range (1@ kr) or lose the protential tor engaging aircratt at

. the maxirur range c¢f the weapcn system. The twenty-tive

second tutter (£ kr beyond acquisition range) allows tor

last secord crevw adjustrents and pesliticning 1o better

“ prepare 1itself for searching &na  possible aircreft
engagerent.

1 (4) Alertireg gives cnly gercess vpositional data of

aircraft in the fire unit aree c¢f irterest. Updates will

track the alrcraft intc clcséer and mere accurate positional

nata, but the initial alert is neeaea to ready the crew.

3a. Cue FU within 1¢ degrees and 2 secords. ;
3b. Fr. Bliss reqguirement ter SHCRAI-CZ priefing
entitled ATLA C2 Syster, brieting slide purter P2-1¢-8¢.

4a. Air vattle “picturs’ tvo TCC displays mwust grovide

.
e -, :

FU status, reccrd ¢t previous tarck cata, and integration of
BEIMAL/AF daa.

4b. Fages A-1 thru A-2 of the adaratt LCA requvire the
excharge, tprccessing, and disctlaey c¥ command iptfcrmaticorn.
It also requires a consolidatea air pictvre”. Rased on the
! authors knowledge ¢t the ccmmard tunctions in the TAME, Pde
T0Cs, ana SHCRAD TCC, the stated criteria met the essential
elements c¢? intormation. ﬁ

Co €a, €a. Cz inforration requirea ty FU to0 engage A/C,

Acgnowledge receipt.

€b, €t. Required by reference 1 fages 1 ana .

¢4
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7a. TLata rust be compatable with DIVAD syster.

7t. A reguirerent established ty the author tc take
advantage of the rany sensors that the DIVAD systems cffer.
For survivabiiity (EMCON) puvrpcses, the DIVAL senscrs may
(on occasion) be turred off. Wken this occurs, the SHORAD-
C2 track data would be the only means of receiving early
warnring. In aaaition, there shovlda not be two Separate
systers tor Fassing contirol Frceccedure inforration,
necessitating corpetibility between systers.

a. JIntegrate long-range aata tor alerting.

E€b. Frirarily required for corwrend post purposes, tkis
criterion alsc allows for local sepsors tc¢ ¥1ll zaps while
BIMAL sensors rrovide long-range dats on vunmasked tergets.
EIMAD data may be the only source of data *or speclel (ie.
air reia, airrcbile, penetretion! ogperations where 1local

Sensors can -not accompany the wearcm syster.

B. FIELLING REQUIREMENTS

l1a. CTSE tor worlawide use.

1b. Reterence 1, page A-3.

2a. Field by ‘3&-'ge.

2b. To be avaiiatle fror the Livision ‘86 structure acd
to meet the Ft. Bliss schedule for an interim system before
the "Objective system is avallatle 1o the 18%@°s.

3a. Corpatible with current ana HF radios.

3b. Fage A-2 ot LCA exzlains that the new




cermunicaticns equipment will suppcrt the SHCRAD~C2. That
system will rot be available in ‘&5-°86. The SHCRAD-CZ2
cystem develcred now must be ccrpetidle with equlpment 1in
the field tcaay ana the new equirprert.

éa. TFertorr egually in tour ot the five aivision tyres.

4b. This criterior was the authors. It eé&ccecuntis for
the missicn and equipment eitterences tetweern aivision tyI€s
and ajllows *cr slight pérfornance deveaticn tased cn

equiprent eveilability.

C. PHYSICAL REQUIREMENTS

le. #U 2ispley welgh less thaen 18 1bs.

1b. Pasea on raragraph 2a on rage A-3, reterence 1, the
evthor dqeterrinea that ten poupas was the ma. irve thet &
display could weigh if a Stinger 1tesr was 10 orperate
dismcunted. With all ¢+t the cther equipreny recuvired, thls
ray well te tcc much, but will act as ar uprer lirit only.

za, Za. FU display standard pcwer, easy tc cperate and
Wearon centerea.

2b, 2t. Reterence 1, rage 2.

4a, Sa. Senscr must be as wmetile as supperted unit,
suyrvivable as surported unit.

4b, 5t. Reference 1, pages 2, A-3, A-4.

€a. Systemr conponents deployable by C-1Z¢.

6b. HReterence 1, pages 2, A-3, A-4.

10€
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APPENLIX P

TRE CIVISION IN 19EE

The Ccmobined Armes Compat Develcprents Activity’s (CACTA)
"ILivisicn &€ TFinel Report. of Cctober 1581 is the major
sevrce c¢¥ data fcr the divicslon <structure that follcews.
That rerort is paraphrasea, surrarized, arda gquotea
throughouvt thls arrendirx. The study \lncluded aralyticael
inprve of the force structure treaeoffs ana warzaringe
conducted ty the Corbine Arrs Center (CAC). “Prior to the
aivision restructurirg stuvdy (ILRS) of 1v7€, tre Armry haa
last reor@anized in the miq-196¢s as a result ct ihe
Feocrgenization Objective Army Divisicn (ROAD) Stuvday. {Tef.
€: r. 1-1)] 1In 197% the TRS was directea to develLoy the
cptirmum size, mix, avna crganizaticr ¢t the Army diviciors
tor the 19€9-1$EE tirefrare,. baced on & neeq to determine
the test use oY cew weapcos tkat haa teen *leided and the
tactics to mexirmize treir firepower. After months of <stvay
and evaijvation by various headquarters, the Cormander,
TRADOC, directed that an orerationel concept for Tivisicn EE
be keyed to the DBattierleld Develcprment Flan racticral
tasks which evelved into the earees aepicted at Teartle XIV
with the approprlate prcpenents. The tcllowing paraaraphs
will describe the resuvlts of the study in these functionel

areas.

107
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TABLE XIV

TIVISION 86 FORCE STRUCTURE FUNCTIONS/FROPOMENTS

FUNCTIONS FRCPONENT
Target Servicing CAC,In* Ctr,Avn Ctr,
Arror Ctr
Ccunterfire/Interdicticn ~ FA Crur

Corrand,Control,Comrunicatice caC,Sie Ctr,MF Sch

Intelligence/Surveillance/ Intel Ctr
Target Acquisition

Motility/Countermobility/ Fog Ctr,LCGC
Survivabllity

Rattle Surrort/Recorstituticer L0OGC
Air Detense ADA Ctr
{Re¢. €: n. 1-4]
A. TARGET SERVICING
Targe- servicicg iIs the neutralization ct enery <fcrces

that are witphir line-of-sight ara ar€ capable of engazing
rriendly torces with <their :(rirary wearons. To service
targets ray Trequire the seizure ana holding of key terrein
and ray also incluae the use ¢t surrorting weapons. Target
servicing 1in the defense is eccorrlishea by the covering
torce as weli 3s 1n the rain battle area and when conducting
t¢¥encive cperaticns.

1. Tenk Battalion

The <tank battaiion 1s <the wmwost potent target
servicing wurit in the Army. Its cress-country mobility end

arror rrotection provide the shock etfect desired. One or

10&
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rore companies may be cross attached with a mechenized
intaptry battaiion to tormr a ‘task force <that may be
surperted ty one ct several units to lncrease the shock
effect. After severel draft organizations ard studles to
daeterrine the optirun ‘wix ot compapies rer battaliou and
platcons per ccrpany, the organizaticen irn Flgure 1& was
adortea ty <the Chiet ot Statt tor iramsition intec thé Arry

ferce struciure.

! TANK |
! BN !
------ (B€Q)
i
T !
! HHC | ! TANK |
----- (x3z, bocco
i i Pi
__________________ TT=""7
| I [}
[} ] 1 ] 1 1 [ ]
' | ! ! [ LI
----- | e e L ___t (€2
' 816 !} ! MEID } V) | SPT | i
PPLT MY D ELT ) L ) PIT | memmemmms—-e-
e | memee ] e i i
' i s=== memoe-
--------------- i BQ | TANK |
' MORT ! ! ARMCRED ! ——— PPIT Y
! PLT | | CAV : b . P
------ ! PLT | ! H
]
]

Figure 18. Division €€ Tank Battalion
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2. Mechanized Infantry Eattelion

The rmechanized 1intantry tatvtalicn ¢previaes the

vlexitility <tc the tattaliorn task rcrce when fighting alceg




side the tank units or when operatirg disrountea to hold Key

terrain, errlace or breach obstacles, rerel disrourted enery

attacks, and rrcvide security c¢r leocate the eremy by nse cof
ratrols, arbushes, €tc. The new rechanizea rifle platoor
has the sare organizatiopbal structiure except for the tact

v that each squad was reduced from eleven tc nine men. The
’?‘ antiarror corrany ray be aerloyea io centralized svrrort of

the tattalice c¢r split inte platecns that are attached to

rifle correnies for more effective ccrmanda and control in o

corrlex situation.

o ! MECE INL |
\ o : EN |
VP mmmmmeeee- (E€9)
' ....... e
i { ' 1
| EHC ! ! ANTI | ! MICH |
----- (35€ ) ! TANK ! ! RIFIE !!
| i cc | : co i
L meemeccccccccdmccces | emeeee (e9) b A
! i ! ' ! ] -y
, e | mememe I
1SIG} | | MED | | ! MAINT | L. f(111)
'prT! ! ' PLT ! ! ! pIT !
| M |
k ] ]
| ! MORTAR | | CMBT !
; !  PLT i1 SET |
’.Q ......... :PLT :

Figure 19. Division €€ Mechapmizea Ianrantry Battalion
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To maintain symmetry with the four <teank corrpany
tattalion, the mechanizeq intantry tattaiion was iacreased
in <trength to accommodate four ritrle companies. (cee Flgvre
14) In oraer tc stay withiso the rersonnel constraints,
however, one mraneuver battalion was deleted ¢rom the
aivision structure leaving & total of ten.

3. Air Cavalry Attack Brigade (ACAR)

The ACAF hés a diversity of rmissicns rangirg fror
airect tire on enery arror and nmechanized torces 1o
reccrnaissance arda ajirmobile operaticus. The ACAE alse
surrerts acerial lcglistics orerations ty rroviding assets to
fleld artillery aerial copservers and corbat electironics
warfere ealrcrefr. The obrigade corsists of & headquarters
certany, a4 comrpat surport aviavion tattaliom, two attack
helicepter tattalicne, and the divisicr cavalry squadrer as
shcwn in Figure 22.

The ccrpat suppcrt aviatier tattalien  (CSAR)
rroviaes airect and general surrcrt tc  the aivision by
reving perscnnel, supplles and equiprent and ¢y ccnducting
edlrmobile ara/cr recovery operaticns. The CSAB also Las the
capablliity tec assist ir the cocerdinatvicn ef¥crt o alrspace
ranégemernt. The Dvettalior consists of an RHC, & generel
Suppcrt aviation ccmpany (GSAC), & cerdbat support aviaticn
corpany (CSAC), a corbat electronic warfare ara intelligence

corrany, &4nd & transrortation aviatior wmaiutemance corrany

(TAMC).

111
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The twc attack helicopter battalions (AHB) are tge
raneuver elements c¢¥ the ACAE. The missicn c¢t these

battalions involve destroying enemy arror and motorized

k i . forces. Each batvtalicn. consists o¢f a headouarters and
service comrary and tkree attack helicorter corpanies to te

3 ‘ /" erplcyed in ctfernsive, detensive, and sreclal cperaticns
f such as< reer area comd&at and relas.

The aivision cavalry s<sguadron’s wmissica is 10
perfcrm reconcaissance in front of, to tle flenkes, end to
the rear of the division., This 1s accormprlished thru two

grcvnd  cavalry trocps, twe ailr cavalry trceps, and a

o heaaguarters troop that includes sensor and NEC
\ reccrhalssarce crletcons as well &s a mecicrcyclie platcon.
‘l Lve to the nature ct itse rission, this squadron is mnorrally
! ercicyed ty the divisicn headcuarc-ters.

| ACAPR | (135 4/C)
------ (2344
'
' 1—-__---T‘------__----—_--T ------------------- |
t t i [}
| » BEC |} | CSAB | 5 AH BN 5. ! CAV SGI :( :
_—_—-—— || eeese- (EJZ; | e c e — T mmemeeses 557
| (111) i :_,T_,_,:(Ezz) :
o s o !
- i Bttt | | AH CC |} = ememee eme—e
A i MIAC | | 1 TAMC | | Ve H ! CAV | ! AUN !
i P(CEWI)! | =—=---- : T ' ! TRP !{ | TRP !}
g —————— . ' U B R B &
------------ et T D
! CSAC ! ''gsac }TTTTmTEEET

i Figure 2¢. Division EE€ Arr Cavalry Attack Brigaaqge
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B. CCUNTERFIRE/INTERDICTION

Counterfire 1is 1the attack on enery indirect fire
carabilities apd consist ot target acquisitionm, trrocessing,
attack, and avtack assessment. These taskse irvolve aivisicn
field artillery as well as Air TForce elerents that are
integratea at the aivision level. The aivisior artillery
(DIVARTY) rrovices ncn-nuclear and puclear tires in surgport
oY the maneuver fcrces and mans the fire suppert element 1in
the DTCC and aivision TAC CP. TLIVARTIY consists of an HHE, a

divisicn target acquisitvicen tevtalicrn (DTAB), 1three 15&mm

seltr-rrorelled ftiela artillery (%8) battalioms, aid a
corpcsite general suppert vettalior with a multiple launcher
rocket syster (MLRS) tattery, and two € 1inch howitzer
batteries. The 18tpr FA pbatteliorns are norrally derlcyed ir

airect surrort (DS) ot a reneuver trigzade.

. o o o o v -,

! TIVARTY !
B (281€)
d i ! '
----- (1€€) 1 —e--w-= (74¢) s=~--== (727)
| HHB | ' | IS BN ! 1 GS BN 1
----- | I B 1_______1
! e i !
--------- W) ] -——-
! TGT ACC | T : !
' BN | ememeeee | ceccan cccea-
--------- ! 188 mm | | MLRS |} € 1in.!
! PBTRY :§| ------ E BTRY 5
| H S '
h Sntahaiadindiied ‘l """

b Figure 21. TCivision E€ Division Artillery




e I . L e e s 2 e
Y Y

C. COMMANI, CCNTRCL ara COMMUNICATICNS (C3)

Force activities are directec and ronitored by use of
ccrmand and ccptrol which lncludes
i . “"communications, control <centers, and information
gathering systerms ... 10 gather aund analyze iatcrmation,

plar what 1s to pve dope, and supervice the execution of
oraers. [Ref. €: p. 4-1]

The three tyres of units that will te descrited wunder the

heading of C& are the signal battelicr, tae military pelice

a

corfany, and the hesaquarters and heacquarters corraaies at

' divisicn and trigade.

1. Signal Rattalion

The signal battaliomn 1is responsitle tor the

“{ ) instellaticn, creration, &na mralntenence of a alvision level }
) corrunications syster. This 1iucluvdes comrand, control,
| intelligence, fire ccntrol, combat <suppert, and ccmtat
cervice syrrort. The corrand orerstions corpeny TtTrovides

' the comrunications electrenics (CE;) *acilities and services
f ‘ to the LTCC, division TAC CP, apd division reer sienal
‘ centers and grrcvides multl-charnel communicatior tc the
fiela artillery brigeae, wmilitary 1irtelligence tettallon,

air deftemrse ctattallion, engineer cattalion, aand the alr

!
1
i
|
!
'! cavelry attack brigace.
i
| The torwarda cormunications company establicshes three
!
|

area signal centers which each provide facsirlle and csecure

! teletype facilities, autoratic telerhone central office end

switching tacilities, two secure Fw~ retransnrission
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facilities, mrulti-chanrnel commuricetion terrinals that 1link
to the division system, and three pet control units (one tor
each trigade signal center) tcr cperating in the divisien
Fosition lecation reporting syster / Jcint tactical
in¢crmaticn distrivouticn system (PLRS/JTIDS) hytrid <ystem.
The signal surrort orperations corpacy rroviass a signal
center ¥Ycr tne LISCOM and LIVARTY arnd prcvides multi-charnrel
relays and tield cable comstructicn tor the division as well

as a terminal ¥or muviti-charnel at the DIVARTY.
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Figure 22z. Tivision E€ Signal Battelion

2. Military Police Corrany
The military police corpany will <typically operete

bekina the torward brigades rear tounaaries and bdack to the

divisior rear. The mission irncludes rroviding area suvport

to the TITCC, DISCOM, main supply routes (MSRs), ell source




anralysis center, ard to estatilsh enery priscner ¢¢ vwar

collection points. There are three copbat supprort rilitary

rolice rlatoons to rertorr rovement control, area security,
| . vrisoner c¢f war cperetions, ana law ard crdaer coperaticn in

the division rear.

/ { 3. Civision/Brigade Peadguarters ard Feadgrarters

| i The divisicn and drigade HHCs 1include the <ctaste
that as¢ist in the perforrarce of comrara and contrel, steff
planning, anod surervision o tcthb adrinistration ané

; operation of assigfnea and ettecheq uvnits. Tre comraniers

4 ray be {2 tpeir resrecvive rain CPs c¢r in rcbile or tactical
\

CPs where only aesignateqd steff ferscnnel deered necessery
'l 10 raliptalin ccrtiavity ct essential elerents ot comrand 2ard

controcl are accessible tc the ccrmarder.

L. INTSILLIGENCE, SURVEILANCE AND TARGZIT ACQUISITICN (ISTA)

ISTA means “lccating, classi®ying, rcrcjectine, ard

" proviaing target inforratios tc the comrarder ccncernieg
seccnd-echelcn interdicticn cperaticns . [Per. €: p. 8&=~1]

The aivicsion headquarters rust rlan crerations and allocate

rescurces up t¢ <4 hours intc the <future. While <forward

e |
’ ; ] elements are in contact ara engeging forces from the FLCT to
: a depth c¢¢ 15 km, the division interdicticn risslone atfect

S enery forces from the FLCT to a depih of 78 kr.
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The military intelligence tattalion (CEWI) 1ic¢ the
primary focel vrpoint for inforrmaticn concerning erery reer
area torces. In the heaaquarters and operations comrary,
the all-scurce enalysis center irtvegrates EUMINT, IMINT end
SIGINT coliections to support target develcrrent on enery
activities. The electrcnic wartare company provides ar

ELINT collecticn and locating syster, 8 CCMMINT collection

- and line of tearing d¢ata and ECM. A signal irteliigence
! rrocessing flatoon rroviae apalyzers ¢t SIGINT data. The i
inteliizence and surveilance cerpany interrcsate FOws and

rrovide CFSEC/SIGSEC surport. The service Sufppcrt corrany

{ provides the ccrrunicaticrs and direct suppcrt mainterance

on tre battélion’s orgaric equiprent. The aviation comcény
l i1s tunder ogrerational contrel ot the CX¥] corrander ena

rrovides corrard ana cortrol for the attacked e&ssets, eir

derense threat rersonnel to the ASAC, six tarzet acquisition

- S - .

éircraft for MII rader <collection, arda six eircraft for

P COMINT/ESM collection/jarriung.

! MIAC !
L (CEWI)!

INTEL &
SURVL

: : co
% e e (183)  e=me- (128)

{
|
1
{
|
|
|
w
o
-3

& | Figure 3. Tivision E€ Military Intelligence BRattalion
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E. MOBILITY, CCUNTERMOBILITY ANT SUBRVIVARIIITY
Forces whcse rmission 1is categorizea as supsorting
rotility, counterrobility and survivablility ipvolve
“"operations tc keep the tactical <forces ard icgistics
roving, daeny the enemy reaqy access to the daivision
orerational area and provide for survival ot torces and
irstallaticns vital to divisicn cperaticns . (Re¢. €:
F- 6-1] :
The two units prirarily resrounsible tor rertorming these
rissicns are the ergineer tattalicn and the NEC cerpany.

1. The Fngineer Battaiion

The ergineer ©bvattalicn generally allccates the
oreanic units ana equirment in support Oof tke rereuver
elerents. The engineer corprpanies are Trlaced 1iun direct
suppcrt of €ach ccrmitted maneuver trigade ard each corpary
ray be auvgrented by bettelion equiprent ana/or corps
engineer equirment and Tersonnel. Yach corpary has a
heaaquarters section, a combat ergineer rletoon, a
rotility/ccunterrovility platoon aod a suprort platoon. Tre
corbat engineer pletoon is transported by crroreq Dpersonrel
carriers and surported by a comtat engipeer vehicle and two
earth mevers. The platcons ncrmally operate {in direct
suprort of task forces to provice robility to tke comtet
elerents. The Fplatoons are also carable ot er:zlacing
expiceives or ncn-explcsive cbstacles te halt cr slow eremy
advances.

The rcbilivy/covaterrmotility rplatcon now has 24

arrorea vekicles launched bridges (AVLR) to provide mobility
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f over ditfticult terrain. The jlatoon also has the carability
* to lay and clear mines. The tridge ccrpany prcvides Limited

crossing caratility with the ribdton tridge.

- e - -

| ENGR |
s/ POBN
------ (1¢e3)
!
l_-_-—--_-—--—l ------------------ [}
[} 1 t
' | BEC | | BRIG | ! ENGR |
----- icc | N
(13¢)  ------ e Tl (2e3)
(13¢) e ti
| i
R
4-3 |-_:_____ g
o ;
i , i\ ENGR | | MCPIL |{ SPT |
{ PLT || !CCUNTER}{} PLT '
r | titi BLT | -=---

Fizure 24, Tivision &€ Epgineer Battalion

n
)

Nuciear, Bicicgical ard Chericai (NBC) Ccrpany

The NBEC corpery proviaes aecontarination anda sroke

2 ' suppert to the divisicn., Emoxe 1s used In bdeth oftensive
; c anqa qefensive operations acda an NRC center operates the NBC
warning and reporting syster and rrovides cther NBC data

! - . bandling services. The deccntamination platoons, placed in

airect suprort ot each bdrigade, frovide equirment and
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expertise in aecontamrination oreratiors. The smoke tplatoon
. is nerrmally erployed in surport ot mapeuver elements but ray

! te used in rear area cperations as well.

F. EBATTLE SUPFCRT/RECONSTITUTICN
Battle surpecrt reauires providing cormivied torces those

surplies =zand cervices needea tC conauct thelr designétled

orerations. Acddivionally, such services as reaical, graves

registraticn, ©battletield reccvery, repair ena resvpply cf

arrunition ana tuel are accemrrlishea. Reconstitutior
H rectvires recuiiding the ferce te include recple,
¥ orgenizaticns, corrand structures and raterial.

Battle surzcrt is cenducted at &il levels tfrom™ corpérny
torv  aivision frer trains arees es well es dbrigaae surport

areca

wn

(BSA4,; apa aivision suppcrt areas (DSA). Some coOris

' units may coperete in tkhe ISA. The support concept requires

tbe suppcrting elements 10 previde suppert (to include
reyair; as far <rorward as jpossitle and evacuating :rom
forwara locatiog pecints to the aprrorriate dairect support or
#eperal suirort unit,

The division suypert ccmmand (LISCCM) prevides direct

. sSupicrt ana/or general surport tc¢c alvisicnal units and

L4}

cepsists ¢t a divisiorn material management center (IMMC), an
ad jutantl gererai corrany, a malatemance battaiion, a meaical
vattalion and three ¥orward Surpcert vattalions. The

) 1 civision data center is a cormon-user corruter syster that
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assists DISCCr+ perscnpnel 1in develceping

rearaging stocks in

aviation ard maintenance tattalions. It is used to

anda moniter ASL/FLIIL ana assists in the

qeivision raictenance activivies. The DMMC

raintains a centralizea

requirerents ana
forward surport, Supply ana transport,
develor

ranagement of
establisnes and

prorerty bock for eall diviston

(7€1)

units.
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Flagure 25. Tivisicn €€ Division Suppert Comrrand
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