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ABSTRACT

7"he artillery fire direction systsms currently used by

th:z U.S. Marine Corps are iradequat2 to mee*t *he demands of

D

~oday's rattlefield. Th: lack of 2 modezn artillecy fir
directior ccmputer system degqrades *he Marine Corps overall
= ccakat effectiverness.,

T‘ ‘This +*hesis presents a3 cost offactivenpess analysis of

fcar fire direc+ion computa2r systems which can significar+ly

@nhance an artillery ba*tt=2ry's comba* effectiveress. An
T! avplication of Multi-Attribu+tz Utili+ty Theory Is used +¢o
determine a single measurz of =2ffsctiveness.

As a resul* of the analysis, <+he author recommends *“hs

pcacuirement of “he Magnavox Artillsry Computer Sys<em (ACS).

'H"-T AN
@ .

Marire az+tillery fire dirscticrn problem are provided.

=

? Thz z2uthcr further recommends *hat +he ACS be adap+zd £fcr
ﬁ usz 2s 2 ba*talicn level Zire dirsction system on an in*ecinm
!! tazis urn+il +he introduction of MIFASS. Addicionally, 2
5 runter of recommendations which ars representative of *hz
i types of action needed to assist ia the resclutiorn 9of th=2
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A. EACKGROUND

Curc-ently a ¥avine Artillery Bittalion/Batiery has %hree
me*rods for computing firing data: %anual procsdures, Fiell
Azt iller Digi*al Automatic Zonpu<%er (FADACQ), and
rogrammable Hand-Held Calculator (PHHC). Mazrire z2r=illerv
dees rct have a "s*andarci" primary method for determinin
iring daa. The four arzillery Regiments emphasize 3differ-
en< methcds.

Maruel prccecduces canno* proviis the raesponsive, accu-
rate and effective artillery fire support *hat is needed on
*odeay's tat=leiield. The FADAC is 3t *he end of its service

life. T+s con*ribu%icn *o combat 2a2ffectiveness hes teen

U,

degraded b ccn=irual maintenance problems. The PHHC has

~

)*-

very limi+=si capabilitiss, It cannot meet <+he mission
processing demands of extznded combat operations.

Since 1907 <+th2 Marin2 Ccrps has been involved in the
develcpment o»f <he Marins Intagratei Fice and AI- Suppor:
System (XIFASS). MITASS is designed %o meet th: requi-emen*s

of battzlion and higher Lhsadquarters. In *he mid 1979's <ha

Marinre Corps cealized +tha* 2 r2quiremernt 2xisted <for a

[a]
1]
(9]
or
[N
O
o]
Q
0]
2
el
[+
ot
n
"
n
~
n
¢t
)
8
t
[o]
n
=
e}
o
(o]
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[ 4

baz+ery level fire di

autoromcus bat*ery operations, The Marine Ccrps pactticipatel
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with the A-my in +he dsvalopment 2£ *he Battery Compu*ar
System (BCS). In 1979 ths Marines Corps decided *o withdraw
from the BCS program. Tha Marine Coprs initiated a search
fer its cwn battery level fire dirsction compu%er sys:=sn.
Th2 Army will commence fi214dirg th2 BCS in second quarter FY
1983. The Marine Corps will conduct an operational =est of
+h2 Ar+illery Compu*er System (ACS) a* Camp Lejsune, VNor:th
Carclina in January 1983, The ACS is beirng developed by
Magnavox. American and foreigr firms are actively markerzing
a number of fire direction computer sys=ems. These systzms
ar2 in various stages of 3i2sign/dsvalopmen<.

Ar+illery is +he Yacine Ai: Ground Task Force
Commander's primary a2ll-w=23 ther f%re support asset. The lack
of a mnodern artillery bat+alion/bat+ery fire direction
compu+er system degrades <+he Marins Corps overall cocmba*
effectiveness. The current firs direction sys<sms are irade-
quate *0 meet the demands o5 £ *sday's ba+t+tleflield, MIFASS is
at least £five years cver =he horizon. The Marins Corps faces
a critical window of vulnsrability at ths artilliery bat*ta-

iion Zevel until MIFASS or a dsriva*ive of MIFASS is

fielded. However, MIFASS Wwill not =zZssolve +the fire direc+ion
problem 2t the battery leval.

In April 1982, The Rapor: of tas MIFASS Er2gram Review
s*a+ed <+ha* +the fire jirec+tion oproblem is especially

crti+*ical a* +*he battery lavel and n=zeds to be expeditously

resolved. The aztillery bat%ery nssis an au+omated compu+a-

«ional cepability to suppo>rCt autonsmd>us opera+<ions.

13




B. OBJECTIVE ANL SCOPE

The objective of
battery level fire
Corps should procure.

of MIFASS

direction

this thesis
compater
This “hesis assumes *haz MIFASS oz =

is the 1long range

artillery battalion firs direction problen.

This thesis assess ths currert

in Marine artillery units and

analysis of four
computer systems.

are addressed

*his thesis +*o evaluats 2311ll the

ir this thasis. It

gta<us ¢f fire diz=c~:on

proviizs a cos=t =zifectivaisgsy

propos2d battery level Zfirz dizectiocn

Active and Reservs Marine ar=illsry uni:z

i

carrently availaplz Zirs

direc™cn cemputer systems. Preliminary analysis was usad 3

nerzccw +he list
candidates for

direc*ion systems. I*

of possible

replacing +he currznt

al*erna*+ives =c¢ *hLe

should bz no%2l that a number ¢f ec+rer

fire dirsctlon ccmpu=er sysiems exist.

Life cycle ccecst data have been estimated fcr ornly ons »f

the alterna*ives consid=ar=1i

th2 capabilitiess

in this <“hesis. It was bevornA

9f this author =o dsvelop accurate es+i-~

mates of life cycle cost Sor +he othar =hree alterna‘tives in

+ths short
thesis,
+hs Lest m=easure of

analysis.,

thay be accurately 2s+inatad, procur

Proxy *c measure “he g

+time span available

It is recognized that

Siance these 3at: were ns

for the p-eparation of *his

lifz zycle cos* data provigde

systam cost for- a2 ccs* 2ffectiveness
i4h=zr availabls nor conuld

uszd 23 13

[}
=
)]
3
ot
Q
Q
n
ok
=
v}
()]

wm

ystam cos:.
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thezLs will previde the genszal

scis

i

|4

backgrourd and analivsis for or makers who have not
been directly irnvolved in *rz 3avelopment of the various

fire direction sys*ems., The &analysis provides step by szep

=
jo V)
o]
ot
i

procedures, so that the decision mak2r can iaput ne

ol

'Jo

Y
fe N}
of
o
f+1]
o

anl quickly revaluate *he al=ernavivzs, I% i3 irn<ernd

(11
in

o

*his thesis will assist in “+us =xpziitous resolusior of <he
fire direction problem a= the aw+illacy bat*ery level.

C. METHODOLOGY

In cxder <“o fac*ually de*=rmine the curreat status of

-

fire direction Ir Mazins artillery uniss, questionrairas

were sen* +*c all Mazrine artiilery conmanders in ¢

=
[

curran+
force struc*ure (active and reserve)., Extensive research of
existing documen*aticn was conduc=231 in order to provide 2
historical perspeczive o5r the Jdevalopment of fire direczion
sys*ems. This author visized <he manufacturers of the four
alterna<ives tha< this =-h2sis consiisrs. Data z2nd Infcrma-
<ion were ccllec+*ed <=hroujga rumezdus personal in+erviews of

manufacturers! representatives, ac-tillery commanders, and

cfficers and non-commissiornzd cfficers invcived in =he
development of fire dirsction computzr sys=ems. Addi<ional

data were derived from o2rscnal cbserva<ion of <“he €four
al-erra+ive systems and from an ana2lysis of “hzir <echnical

descripticens.
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D. STMMARY OF CHAPTERS

T“he second chapter c¢f *this th2sis provides an cvarview
of the mission and organizaticn of Marine ar+illery, a brief

édiscussion of *he fundamentals of gunnec-y and an explanation

of tacrical and techaical fire Adirectiorn. Chapter III

reviews +*he developmen:t of firs 3Jirection systems. I«
provides the historical perspeczive for +*he problem <tha+
*hiz *hesis addresses. Chapter IV 9opresents <he curren<
status c¢f fire direction in Marinz ar%illsry units. I~

preserts sevarately the raspenses to the questionnairas from

zes *ha

“he different levels of zcommzngd, and +hen =uamar

irput fzom 2ll levels of command o provide a general view

¢f the ¢tat1s gque. Chapter V providas the techrical dascrip-
tions ¢Z -he four alta2rnatives. BEach alterna<ive is
discuss«d s<pacately, 221 *hen th:z mnajor characteris+~ics of

»
[
P
-+
o
o
fv

ltarnatives ar= summarized In one *able. Chapier VI

provides the cost 2ffectiveness analysis c¢£f +<h2 four alter-
natives. A berefit-cost approach is used to 32termine the

optimal solution. Chaptar VII provides “he conclusions of
this +tlesis and offers recommerniaz<ions derivad from <tha

arzlysis,

16
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II. AN OVERVIEW OF MARINE AKTILLERY

A, INTRODUCTION

Today's battlefield is charac+t=2rized by ths appiica*ior
of zdvanced “echrnology, mobilizy of maneuver units cver wii:z
frontages, employment of massed ELirspower aad increasai
l2thali+y. Recent battlsfield experience in *he Falklands
and the Middle East has once again dsmons*ra*ed the value of
the combined arms team. Th2 rapid movament of maneuver uni=s
cldsely supported by air, artillary 3and raval gunfire ha:
proved to be the decisive factor.

The realiza*ions tha*® close air support alircraf* ars

reasingly vulnerable :o5 frontlins air defenses and thza-

current naval gunfire suppor:t assets are inadequate thav

T

genera+ed a renewd recognition 9f the importance of £isli
artillery. ¥arire actillzry unicts provide around-the-clock,
quick reaction, all weathar £ire support fer maneuver urits.

The ability to quickly w@mass arc+tillery firspower 2+ +he

ct

he ba+t*lsfield.

o

critical point is essential “or success on
Fire direction is the employmen< of ar+illery firepowezr. 1I*
consists of both *ac*ical and technizal fire direction. The

fire direction center (FDC) <is the elament of the Gunne:

o
n

Team wi+*hn which “he commander dizec “he appiicz+icn of

firepower., This chaptaer w#ill proviiz: an overview o0f *h2

17




| SR 0a AL I e i i S

missior and organization

discussicn of *he furdamentals ol juanary and

of tactical and techrical fir

B. MISSION

Flee* Marine Force
Aztillery Su z
guidance fo:o
organization and concept 5%
Marire &ct*illery has +hz2

suppors

ashore:

of “azirs arT=zillarv, a

Manual 7-4
contiins tne fuandamental

Marine artillery. I+ 3idresses

following

2f amphibious assault ard

briaf

1 2xplarna=ion

iy

. L.
e Jdirvecticn.

Toramework and

employmsa~- 0w ar=iilery units.
missions in

operations

1. ?P-cvi?®ing fire in suppor® ~% maneuver ectrons and as

par* ocf *heé¢ overall fire support

a, pProvidin
amen~s of
izina or

laading

suppressing

3 close arnd cen*inious fire support <o =z=1-

r=u+ral-
which

€or-cz by destroying,

zhese *zrgets

conszitute a threa* to “h=s suppoc-ted unit.

b, Cornduc+ing countarfice cpe:aticns sgzinst enemy
indirect fir2 systems iIn crder *> achieve ani
maintain iire superiori=y sver these svstems.

C. Giving depth to comb2a* by 3*tacking =h= enemy's
reserves, res=-ic*ing movament, pozoviding long
range suppor% for reconnaissance =zl:aen*s, and
lisrup%ing “hz 2nemy's comnard and conzzcl struc-

ture ard logistics
2. Prcviding fire suppor*

scuzces and facili+iszs

systza.
planning and coozdina*ion re-

<0 all lavels e¢of commangd.
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C. ORGANTZATION

1. Ccurrent Crganizition

- e -——

The nsrganiza+iocral structurs of Marins ac+illery has
three levels of command: regimen*t, bat+talion and ba*tery.
Ths s+*ructure of a Marirs divisiorn provides an artillery
rejiment as its principal scurce Sf fire suppcrce. "Th=
artillery regiment is organized adminis+<ra%+ively to support
the opereticns cf *he 3ivision with components <capable of

supportirg irfaatry regiments aad +heir battalions."

[{Ref. 1: p. 1-4] The ar%*illery regim2nt consists of a hsad-

quarters elemen* (Headjuar+ters Battary) and a specifiaeqd
numnber <cf battalions, Each ba*talion corsists of =2
g Headquar<ers 3a*terv ani a specified number of firing
E batterics,
; The Uni*ed S+ates Marine CZo-ps has three ac*iva
. artillery regimerts and one reserve artillery regiment. Ths
3
: administrative crganiza+ion of artiller units is estab-
lished :In the appropriate Table »5f Organiza*ion (7/0).

Appendix B graphically prasernts <the curren* organization of
tha four artillery regiments. Each 2:+illery =rcegimer* is

orgarized differently.

l-l-

These Jdifferences in structures originated in +“he
reorgarizations of Marins artillery follcwing the dr-awdcwn

0f forces a* *he conclusion 2f th2 war ir Vie+nan. Tha

active force structure of Marine artillary was significanctly

2oa o P SO P SRR STUIL N T Wl SRy P P P PP Sy Y.} A 3 PP DRSPS SR




reduced in <he years following Vietnam. The current organi-
zation ¢f Marine artillery evolved from the allocz*ion of
active artillery units to suppor: the ©primary missicn of
each Marine division. Th2 artillsry regimen“s were struc-

tured <to counter the particular thresat +that eaca Marins

l; divisior faced. The introduczion of +he M198 (2 155mam Towed
i; Howi*zer) and +he phasing ou= of *he M107 (2 175mm Self
E P-opelled Gun) has crsatad additional differsnces In <hs

orgariza+ion.

D ]
LR S

F ]
v,

2. Th2 EY 1987 Projscted Egrce S:iructuze
Marine artillery 1is in *he midst of a 1large scals
rsrganization, "The rzorganizatisn will evolve cver a

- period cf y=zars with a projected completion date of <he end
of FY 1987" [Ref. 2: p. 11]. When this recrjanization is
compieted all fcur artillarcy regimenzs will have <the same
basic organization. Figurz 2.1 depicts “he FY 13587 projected
force structure of +*he t“hree activ2 artillery —regiments.

This thesis will address *he FY 1937 projected force s*ruc-

ture. The evoluticnary s+eps to rzach this structuzs will
not be addressed. Each ac+*ive arc+%illery =rc2gimen+t will
consist of a Headquartsrs Bat=ery, Target Acquisi+ion

Battery, and five artillery battaliosas (three jirect supoort
battalicns and two general suppoct battalions).
Control cf artillsry in comba* is exercised nc= crly

thrcugh “he organiza+tional command r2iationships, buz also

20
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thrcugh the assignmer: o7 a *=ac+*sc:l mission. A factical
mission describes :In d43%ail +ie fi:: suppor*t respornsibili-

responsibili+ties of +he artillazy

the fire request charnels.

o
)-oe
tn

tisrs an ar+illery ba+tzzlio

standard tactical missiorns:

general support or general support-czinforncing.

B-6 ]

An
dicect support is respensibls for
ar infan*ry cegiment.

The mission of direct suppor:

to assign forward obsarvers
liaisor with, <*he suppor*zd uri
fires In direct respons:2 =c

ani< [Ref. 2: p. 501

Ar ar+illery baz+alicn
general support*
Zcr *Le €force as a whole.

uni+ are controlled by =h:2

ters,
with an Imm=diately available sour
battle,

+*¢c irnfluence the course of

The 1s+, 24, arl 34 Ba*

regimen= have been ccnfigured %o

+ha direct suppor: mission. The U

22

In or

o2
*2
~he n=2sds of
is respeoasible ¢

nex* ki

General support batzalions porovida <he

The

tactical mission

Janizing fer combat opera-
assigned one 2f +he fou:
supnrert, reinforcing,

[Ref. 3: p.

missior. of

guires the arctillery unitc
‘ and establish close
t 2nd -o plan and deliver
“hat suppor*ed

issignel the mission of
5T providin firs suppor*

gzasral suppor*
ar+illary headquar-
£o5rce commander
ce >f firepower with which
taiions of =2ach artillary

mz2t the =ceguiremeacts of

o
(y}

th ard 5+h Ba<+alions havs
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tesrn cornfigured o meet the requirszments of the gen=2:3l
support, reinforcing, and gen=sral support-rainfszcing
rissiocns. Marine ar+tillary ba+t=aliosns are identified as
either Adirec~ suppor* or gsneral suppor+t bat*talions.
Currently, except <£or ths 10th Marines, a direct

support ba*-talicn consists o©f a Hsadquas<ers Ba=tery and
frur firing ba*teries., (S22 Appendix B.) Thre=s 2f *he firing
batteries are <equipped wi*h the ¥101A1 (a2 105mam Towed
Howifzer). The four*h battary is equipwved with the M114A2 (=
155mm Tcwzd Howi+zer). A1l of thes battaries have six howii-
Zers. Tlerefore a battalicn has 2 *o%al of <wenzy-four
ncwitzers (18 M101A1s and 6 M114A2s).

"he projected force structurs changes the compos
+ion 0of <“he diraect suppert baxtalisns, {See Figur=z Z.1.)
Zack dizec* support battaliorn will consist of a Headquarter
Ba%<ery and three Ziring batcerles. EBach Zirirg bat%ery will
be equipped with eight howi=zzers, In the artilleryman's
verracular <his is referrzd %0 as ths "3 X 8" concep=. The
"3 X 8" struc+ture only applies to +the dirsct suppor*
battalicrs.

Two of “he <*hree dirsc+t suppdc4 bat*alions in each
reyimen= will be equipp=3 with MN138s. The third direct
support ba**alion in thz 10th and 11%*h Marines will b2
equipped wi*h M1WA2s. Th2 third dir=ct suppor* batzalicn in
+h2 12%*h Marines will bz =23uipped with M101A1s. As a cesul=

of the :Introduc=ionr o0f *hz M198 and “he recrganiza=-icn of

. d



acttillery assets, +*he 155mm will rzplace the 105mm zs +he

"standard caliber" for direc* support battalions.

The projected £orce structure alsc changes <he
compositicn of *he general =support a2rtillery ba<zalions.
(S2e Figure 2.1.) The 4th Battalion in each ragiment will b=
a towed gereral suppert battalion., I+t will consist of a
Headquarters Bat*ery and three £iringy bat*-eries. Each fir-ing
bat+ery will be equipped with six ¥198s. The 5th Ba=z*alion
in each regiment will be 3 self prop=alled bat=alion. It will
consist of a Headquarters Battery ari five £firing batteries.

Three of the £firing bat==sries will be equipped with six

b ]

M109A3s (a2 155mm Self Proo=2lled Howitzar). The two remaining

firing batteries will be equipped with six M110A2s (an 8

Zach Self Propelled Howitzar).

3. ZImpact of the Reorzanizatigs

b

(=

The -ecrganization of Marinz ar*illery will have a

semendcus impact on firs support. The adopticn of <the

ol

155mm as +he standard ca2liber will oprcduce 2 significan*
increase in overall firs power. Th2 155mm has 2 more extan-
sive ammuni*ion mix than *he 1)5mm. Iacluded in =his mix ace
dual puczpose improved conven*isnal muni=iorns (DPICM) and =h2
family of scat*erable minas (FASCA¥). TASCAM projectiles ar=z

of two types: the area dznial ar<illsry muni+ion (ADAM) =z2rni

ot

tt2 remo*ely activated antitank mine (RAAM). These Lypes of

W

munitiors were not developed for +th2 105mm howitzer. Th
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employmer* of DEFICM and FASCAM wilil dramaticaily Ilnacoeass

trte lethali*y of Marine artillery or *“%h2 battlefield,

sigrn

However, this more ex+*ensivs asmunition aix will

ficantly increase ths compu%atinnzl requiremernt: of <hs

acttillery ba*tery fice diraction <c2a1+2rs, Ths sonmnita*tions

r

ne2ded <c d=termine firing da+=a for :Zhzse new “ypss ¢f muni-

tiors are complicated. G2nerally sp:zakirg, *“hz scolisior of

the gurrery problem for the 155mm I3 morze ccmpléx tThan +ths

105am.

The 155mmm has “wo basic tyvas of propsiiant ard 2

larger selection of projectiles and fuzas <o chose £zom. The

155mm hes a gr=ate

range capebility. Smalli errocs Ip cerpu-

s}

~ation are magnified as +th2 range incrsassas.

+ha

The complexity of *he £irsz =sontrcl »nraocedures for

emp_cymsnt of “he new family of muni+ions, &acaiast th=

higtly mcbile tarzge*s on =o54ay's battlefield, Tegquizes ar~g

mat ssis=ance In crder to¢ proviis fire suppor* <“ha* is
responsive and accurate. The firs con+=zol prztlem is
grs - a* *he lkattery l2vel and should be r2sclves as soon

as possible. [Ref. 8: p. iv]

dizect suppor*= ar+tillaery bat+alions <cosa+es nany 1dé

The introduction >f <%he "3 X 8" concep= in  +he

ticnal

problems. A pac-+ial list of these p-oblems iacludes: devel-

opment of a new organizazional stzucture for +“he ba*-=e:x

azdoptior o©f new Tables of Drg

s*ruc*ure, <changes Iin fZ

V]
}-

nization to suppor+ <his

13 a-+ill:zc:

10

doctrine and concsp*

~

o =mpicymen=z, and “he adoo+icn of firs direczion prceccedures

[ 9]
w
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which will <oamp

Figure 2.1, I=*
"3 X 8" corcept

computer systen

D. FUNDAMENTAL

1. Tha Gup

+ion sys*eas ar

vast majcTi=

The s0l

nd ammurnition
target cr a*

+arqet. Thare

of “he gunnery

31, Krcw *he
lcca=ion

B A e S EE e ST S A T A A

l=ment tns structure. Any one of *hese prch-
e subdect 3 f a separate thesis., This =hesis
Y 1987 projzctel forssz st-uctura depic«ed in

"-'

will =p ically consider the iapact of <th

(l)

17

ia th selection of

@

a rew bat*ery Leval

S OF GUNNIzY

ot

r+*illery w=apor syst2ms can engag2 *argets a

. Wermally, :-hey ace emplaced in &=iilzade
ovide corczailment £fr>m 2nemy tzrge+ acquisi-

4 protectinan from =n2my direct fire w2azpons.

on %he battlefizld usua2lly precludes sightiag
ectly a% :hre +arget (dicect <£fire). Fo:r +hs

irdirect £i-z2 must be emplcy=zd.
and ammurni+iorn
effective Indirec=
u*ion cf <h2 gunnery oroblem provides weacon
sigktings “hat causz a projectile %o burs* on
a predeterminel heigh+« of burs%t abova <h=2
ave four basic steps involved in <he solution

problem:

lrcaticn 2% the weapcnh and deterain: the
0€ =he tarcgst,

25
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b. Determination of char+ data (direction, range, =
vertical interval from weapon =95 “he *arget).

Cc. Ccrversicn of chart data to firirg da*ta. Firirg
includes: fuze setting, deflecticn and quadran=,.

d. Aoplication of ths firing data “o *the weapon ard

ammunition.

S+tandardiza*ion of gunnery +*echniques is accomp
utilizing app'op:iate U.5. Army Fizld Manuals cf %he

I)

né

da%a

lished
fis14

artiliery series (FM 6-). Thas2 n1nanuals acs aporoved for

ase by Marire Corps artills:cy un

ith only mnmincr modifiza+ions ns=
differences in organiza=icrn ard =
3-2]

its and ars appl

juipment.  [Ref.

The solution of *hs qunnsry prcblem is achievel <hrou

cooréinated cfforts cf *hs field artillery Gunnary Tea

2. The Field Arxiliery Gunnery Izanm

The fleld artillsry Gunnery Team consists o

“orward observer (FO), <h2 £ire dirzc*ion cenzer (FDC

ok

£

1]
(B
(X0

k. Field arctillery doc*rine rejaires that the el

o
W]

Twe

H

o]
th

continually strive *o minimize ths <+o*tal +“ine need

exscu*e an effective fiza missiorn. (Ref. 6: p.

Rasponsive fire suppert is critical 71 *cday's battlei:

a. Forward Observar

th

The Forward Obsarver iz ths eyes o an in

fire systen. He de*ects and 1loca<zs sui+abl

M

indirect fire sys*ems wizhin his zon2 of observa=io

engage a *arget, he +ransmits a C2ll-For-Fire t> the T

27

ssa IY as a Tesu.l

ng ba*tery 1link231 by an z23zqua%e coamurnic

targe+

icabls

1+ of

1: p.
gh *hs=
m.

f %he
) and

a*ions

2m2nts

the Gunrery Team operate with 31 szanse of urgency ani
g /

1-2]

direc-
s for

Ne T>
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when nacessary adjusts ths fizss onts> the target., Ti= . i
respensible for providing surveillance dea*ta on =zl fires

delivered in his zone of observation.
t. Fire Direction Zenter

The artillery FDC is that elemernt >f the arzillervy ~cmmand
pcst (CP) tha+ consists of operations, ir+«zllijgence ani
the neca2ssary communications personnrel and esquirnsn*
which +*he ar+%illery :commander 3irects ar+«ills
"Ref. 1: p. 3-5].

The FDC wutilizes infcrma+<ion con%ained in <+he F0O'sz
Call-For-Fire *o de*ermin2 £firing ia%*a. The FIC -ransmi=zs

the firing data in the form of firs commands o the Lhowizzer

<

sec+ions. "The T©DC servas as tha brain of the zcszllar
system." [Ref. 5: p. 1-3]
c. Firing Battery

The firing ba*tery consists of a firing batzzrvy

headguar*erzs ard “he howitzer sectisns. In the c2nt=x+ cof

*h2 gunrery +*eam, *+he term firing battery refers =c =h2
Lowi+tzer sectliors. They apply <hs firing Ja+a =c =hz

weapons, load +*he specifi2d ammuni<ior and fire the wzapon.
"The £iring Dbat+<ery servss as thz brawn of =<he ar=illsry

sys<em." [(Ref. 5: p. 1-3]

Fire direction is the employmsn= cof actillery fi-epowe:

cn *lLe ba*tlefield. I+ involves *h2 2pplication, con%*zcl 2and

ccordinaticn of artillery fire support.
28
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The objectives of fire dizzc4ion are to provide ccern=i-
ruous, accurate and rcsspensivs f£ire support unds- all
conditions, *o maintain Zlexibilizy to 2ngacde all *ypes of
targets over wide froi:tages, t5> mass +he fires of all
available uni+s quickly, and %3 =9rngage a rumbsr and
variety of targets simul:taneously _Ref., S: p. 2-1].

Fire direction consists of iw2 Aistinct subelements;
tactical fire direction and +technrnical Zire direction. FMFM
7-4 and the U.Ss. Aray Fie13d Manual (FM) 6-40, Fi=113
Aztiilecy Gurpnery, botn define £ic2 direction and its

subelements in essen<tially the samz mannzr, F¥ 5-40 (p. 2-1)

defirnes *he two as follows:

Tactical fire direction 4is ths commarnd of one or mora
units Iin the selection 2f *arge=s ts a<*ack, “he choice of
the uri< or units to fizz, arnd th: =zl ocatisn of *+he mos:
sui*ables ammuni*ion for =2ach missisn,

Pechnical fir direction is =he =onversicn of <calls for
fire from +the observer in+ firas commands t2 +he cannon
sectiors.

Since *his thesis is zoncerned wits =2valuating computer

svstems which will <erhanc2 technizal fire dirsction a* %he

battery Zeval, understanding <he diffzrsance between +actical

and techrical fize direc%ion is grisizal. Ths main 4differ-
ence is, "that tactical £fire dirac+~?on involves c