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'I't'e configuratico. of a m:Xle:rn attack relicq;rt:er may seem, at first glan::e, 
a peculiar characteristic that does rx:>t evolve significantly in the 
operational life of the sarre ai=a:ft. 'Ihi.s may have been true in the past, 
but today the si tuatico. faced by aeronautical cx:mpani.es an:'! Ministries of 
Deferx:E in several countries foresee a drastic evolutico. of the 
requi.:r:arents an:'! a::nsequently of the relevant projucts. 
New operational requi.:r:arents, the n=ed to maximise co.-l:xlard systans 
integratico. toget!Er with an effective integrated logistic ~t an:'! 
training system, all of this c::x:ost:ra.:ir by narrcMing deferx:E budgets are 
forcing the attack reliCXJpter produc:s:'s arrl operators to revise the initial 
configuratico. arrl the logistic ~t philosq;:tJ.y of their products. 
It's the intentico. of this paper to approach the subject with direct 
referen:Je to the J\gusta's arrl Italian Army's experierx:E co. the A129 
Program. 

1. GENESIS OF THE A129 PROGRl\M 

'I't'e first feasibility study f= a dedicated light anti tank reliCXJpter 
appeared at J\gusta in early 1972; preliminary design phases were reld 
be~ 1978 arrl 1980; while the formal pt:ogLam go-ahead was mti.fied in 
1981 an:'! first flight of the MI'I!GJSTA prototype ~ plaoe in September 
1983. 
Today, eleven years after that first flight, 21 A129 are in seLViae in 
Italian Army Aviatico. arrl three of those have been fielded f= 13 m:nths in 
Sanalia ~ the "Restore lbpe" missico.. 
Such ti:rnin;1, also typical f= the develc:p1El1t of ot00r militacy 
reliCXJpters, clearly dem::ostrates the technical arrl the finarnial chall~ 
to which an aeronautical mnpany is exposed in similar pt:ogL<lltLS. 
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2. '!HE KNlOOSE TO!lAY 

In this secticn is SU!111'arized t:h3 present status of t:h3 A129 program arrl 
t:h3 CXJnfiguraticn of t:h3 teliCXJPter presently in service in Italian Army 
Aviaticn. 

2 .1. THE ITALIAN AR-1¥ CXJNFIGURATION VS THE ANI'I -TANK MISSION 

The operaticnal requirenEnt issued by Italian Army ( Stato Maggiore 
Fserci to, SME), that guided t:h3 design of t:h3 A129, specifies t:h3 reed for 
a dedicated anti-tank teliCXJPter able to: 

* 

* 

* 
* 

* 

Carry an adequate Mi.ssicn Equiprent Package (MEP; in:::l~ avicnics 
for Ccmnunicaticn, Navigaticn arrl Identificaticn) arrl armamant systems 
(anti -tank missiles arrl folding fin aerial r=kets) • 

Survive in a scenario characterised by sophisticated threats (as 
radar/I.R. guided missiles arrl anti-air weapons). 

Operate, day arrl night, in adverse ~t:lEr cxn:liticns. 

Operate fran unprepared fields arrl, in t:h3 field, assure high levels 
of fleet availability. 

Maintain a significant grow capability in respect to t:h3 ~ght, 
dirrensioos arrl cost targets originally establistm. 

In r:espoose to such a requirenEnt arrl with the target of reduc::!.nJ the crew 
v.Dri<: load, Agusta has developed for t:h3 A129 an avicnic subsystem s~;rc.:qJly 
integrated with t:h3 teliCXJPter. Core of t:h3 integrated avicnics is a 
rechnx'lant digital o:::trq;>Uter narred 1M3 ( Integrated Multiplex System) that is 
dedicated to control arrl manage t:h3 aircraft subsystems. 
Physically t:h3 1M3 is cx::mposed by: 

* 

* 

* 

tv.D equivalent o:::trq;>Uti.r.g units (narred Master Unit) each ore executi.r.g 
t:h3 sane functicns. 

tv.D equivalent interf~ units (narred Ranote Unit) to which all 
ocn-15538 devices are a::nnected. 

each crewrembe.r can interface with t:h3 1M3 by rreans of a mul tifuncticn 
keyboard arrl display. 

The fa.tr o:::trq;>Uti.r.g unit (Master arrl Ratote) are a::nnected t:hrcxJgh a 
rechnx'lant data bus with a proto::Dl desigred in ao::m:dan:E to MIL-STD-15538. 
The foll~ avicnic devices are functicnally interfaced to t:h3 1M3, with 
different levels of integraticn: 

88 - 2 -



Camunicatioo. and identificatioo. equipnent. 
'lW:> U/VHF radios, an HF transceiver and th= IFF system. 

Navigatioo. sensors. 
Radar Doppler, Radar Altimeter, AHRS platfm:m f= th= ai.r=a£t 
stabilisatioo, a Vertical Gyro, an Air Data System, an ADF am pitot 
tubes. 

Atmaneut systeus. 
:rrd.uding an anti-tank wire guided missiles system capable to C!CXJUire 
targets in day/night c::x:nlitioos by means of direct view optics and an 
Infra-Red sensor. A Laser ~ Fi.njer all=s th= determinatioo of 
target ra:nJe which is an essential factor f= th= accurate delivery of 
81 = 7Qnn Folding Fin Aerial Rockets that are th= area suppressioo 
weapoo of th= OOlicopter. 

Night navigatioo. sys tens. 
Canposed by an OOlmet integrated na:ccular display that all=s th= 
head up visioo of flight symbology overlayed to th= thermal image of 
th= outside scenario, gererated by a sea:xrl IR sensor steerable by th= 
pilot head posi tioo. 
In additioo, th= OOlmet cxx:kpit am th= exteinal lights are C01ip8tible 
with Night Visioo Goggles. 

Basic air=aft subsysteu sensors. 
All th= sensor rroni t=ing th= furx::ti.ooal behaviour of th= OOlic:opter 
subsystens (Hydraulic, Electrical, Eng:i.IE, Main/Tail rotors am 
gearl:oxes) • 

In addi tioo to this, th= Al29 carries Aircraft Survivability Equipmnt 
(ASE) suite (Radar am Laser Wa:m:i.ng, Radar am Infra Red Jarmer); in 
particlli.ar Infra Red emissioos fran er:g:i.IE exhaust has been reduced. 
Aircraft stnJctures am critical flight c:x:mp::n:mts have been desigrm with 
c:rast-.oorthiness am ballistic tole;ran:,e criteria. 

2. 2. THE RmJIREMEN'l' FDR THE IIS DEVEIDFMENT 

On th= Al29 program, for th= first time, 1\gusta has been requested by 
Italian Aniiy to team with th= operat= and th= main A/C subcx:ntract=s am 
to develop an integrated logistic support am training plan. 
The main scopes of th= IIS plan -.re th=: 

1. Develcpnent am executioo of a plan ai.rred to th= analysis of th= 
ai.r=a£t maintenarx::e needs, tailored oo th= operat= :requi.:reTE.nts, am 
capable to meet th= fleet supportability am availability targets. 

2. M:::nit=ing of th= Al29 initial performarx::e oo th= field am 
verificatioo of it's logistic support in =der to def:i.IE th= 
=rective actioos that will allow, in th= maturity ~, to reach 
th= reliability am maintainability goals. 
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3. Definitioo of a training program for operaticnal flyir:g crews arX! A/B 
level maint:enarne technicians. This task :imply the develc:.poont of an 
adequate set of sch:Xll aids. 

4. Integratioo, between Agusta arX! all it's subcx:lntLactoLs plus with 
Italian Anny, for the manageiEflt of the IIS efforts. 

Consequently the Al29 arX! it's IIS have been designed to provide the 
follc:Ming features: 

AllCM the helicopter operatioos in a field envirc:.nrent. 
This is acxx:rnplished provi<'li:nJ the follc:Ming capabilities: 
> It is possible to pressure refuel arX! rearm the ai=aft with 

the ~ines 00 arX! the rotors spinn.in;J. 
> External loads recnnfiguratioo can be perfOLTIEd in s00rt tine 

witlxJut ~need for aligrm?nts or special equiprents. 
> Daily maint:enarne inspectioos can be perfo:nred directly by the 

air =-; while hydraulic arX! electrical ~ is available for 
furcticnal cOOcks 00 grourrl by hav:irq c:n3 ~ine operating arX! 
the rotors stopped (accessory drive m:x'le) • 

Exten:'led usage, for logistic purrx?SeS, of the potentialities 
offered by aviooic integratioo. 
The IMS system, beside the several furctioos perfOLTIEd for 
rnissioo arX! flight manageiEflt, all<:MS to record the significant 
pararreters for the heliCXJpter maint:enarne. 
The sane data at the errl of the flight are transferred, by rreans 
of a dedicated GSE namad Data Loader /Unloader ( DL/U), to grourrl 
cx::rnputerised statioos oo which maint:enarne pararreters of each 
single helicopter can be rn:nitored. 
In this manner the operaticnal status of the major critical 
~ts (as ~ines, dynamic a::rnpc;nmts, etc.) is kept urxier 
a::ntrol allc:Ming the applicatioo of On O:nli tioo Maint:enarne 
criteria. 
The sane GSE previously mentic:n3d are also used to load/unload 
fran the IMS all the tactical informatioos needed by the air =­
during arX! after the rnissioo. 

1-hlicopter I Eguiprent maintenarx:le managerrent. 
Is achieved, oo the field at A maintenarx:le level, with a minimum 
number of GSE arX! tools; while at B level electrooic boxes are 
tra.tblesh:Joted arX! repaired through an Agusta developed general 
r:mpose Autanatic Test Equiprent (ATE) • 
An additicnal special equiprent, used in a::njun:::tioo with the 
ATE, all<:MS Italian Anny to :implement rew software baselines into 
the IMS for oo board software maint:enarne tasks. Software 
m:x'lificatioos are anyway developed arX! qualified urxier Agusta 
respoosibili ty. 
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Training of air crews arrl rnaintenan::e t:e::::hnicians. 
Air crews ~ has been made possible through the develq;:nent 
arrl delivery of: 

* WJrk stati011S f= the preliminary familiarisation on the 
Al29 CXJCkpi ts (Part Task 'I'ra:iiEr, PIT) • 

* A Conbat Mission Simulat= with visual arrl notion features. 

Maintenan::e t:e::::hnicians are trained through: 

* 

* 
* 

Canputerised systEms f= the initial familiarisation with 
the OOliropter ( Canputer Based Trainin;;J, CBT) • 

Maintenan::e simulators. 

Syrq;ltical parels. 

2. 3. THE Al29 INITIAL DEPI.OYMENI'. A GENERAL CXM-1ENT 

As SCXll1 as the first OOlicopters ~ delivered, Italian Army started an 
intensive evaluation plan ainEd to: 

* 

* 

* 

'l'te definition of the eventual aircraft l:i.mi tati011S arrl its optimum 
operational envelope in day/night tactical flight, with different 
con:figurati011S arrl in exLrete env:ircrflental cx::n:liti011S. 

'l'te detailed determination arrl evolution of all the t:e::::hnical, 
logistic arrl rnaintenan::e aspects of the OOlicopter arrl it's related 
groun:j 6\.lW)rt equiprent. 

'l'te validation of starrlardised ~ pro;:p:ams f= air arrl groun:j 
crews. 

'l'te evaluation efforts acxnnplish:d by Italian Army Aviatioo arrl in 
particular the firin;;J campaigns, al fu::lugh did eviden:Je certain mal:furrti011S 
that always follCM entJ:y into service of rBil OOlicopters, allc:Med to 
confirm: 

> 'l'te Al29 cx:mplian::E to the t:e::::hnical specification f= flyin;;J 
qualities arrl perfOJ:Illi31X2S of both the aircraft arrl its MEP. 

> 'l'te perfOI11'afX:B, in day arrl night cx::n:liti011S, of the antitank 
weap:JI1. systen. 

> 'l'te accuracy at the l<n;;jest ~ of the 81mn r=kets systen. 

> 'l'te cx:mpliaroe to the require"oont of the logistic 6\.lW)rt, the 
t:e::::hnical publication arrl the GSE delivered. 
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On the ather side, unexpected problems ~ identified in providing a 
~lete arrl true night fly:ir:g arrl fir~ capability. TOO process f= the 
definitien of an effective arrl safe approach f= night cx:mbat training is 
still en go~. 
Globally the results gatrered dur~ the technical/q;Jeraticnal validatien 
phase are c:x:osidered by Italian Army as positive arrl satisfactory. This 
fact has cx:nvi.rx:led the Italian M:lD to deploy the Al29, f= its q;Jeraticnal 
debut, in Scmalia dur~ the "Restore Hope" missien. 
Consequently three M::qJoose have been fielded fran Jan. '93 to Feb. '94 in 
1-bgadishu arrl ~ q;Jerated in en.virc:Jrnental a::nji ticns well outside the 
original design envelope. 
Seven pilots, four Italian Army maint:enan:::e technicians arrl ~ annamant 
technicians ~ dedicated to the Al29 Squadrcn arrl ~ able to carry out 
in the field all major q;Jeraticns arrl maintenace tasks, irclud:i.ng the 300 
00urs inspectien arrl en;Jine/main gear oox replacarents. 
At the em of the missien the Italian Army log books sOCMed that the three 
OOlicnpters flew arouril 800 OOur8 achieving an average availability above 
80% with an higrest daily readiness (en m::nthly bases) of 92% arrl a minimum 
ana of 75%. 

3. THE CX:tiFiroRATIOO' OF A K>DERN A'l'TACK HELICX>Pl'ER. Needs and occstraints 

TOO internaticnal events occurred in the last years have severely rn:xiified 
the political arrl militar balarnlS that had detenn.in2d, in the past 40 
years, the polioy of Ministries of Deferne in NA'ID countries. 
Today, after the experierne gained in the nost reamt scenarios (as 
Afghanistan, Panama, Gulf War, ex-Yugoslavia arrl Scmalia), appears evident 
that the rEM Attack Helicnpter must be capable to =ver, all arouril the 
w::>rld, several different roles eadxx1e critical f= the results of the 
military cx:ntest. 
In additioo the aircraft shall CXlClpeX8.te effectively in resolving less 
critical crisis whe:re it cx:W.d q;Jerate as a stz:co;J deterrent. 
In other words the sarre OOlicnpter must be able to q;Jerate in scenarios of 
"high3r arrl 1~ intensity". 
TOOse c:x:osideraticns, together with other fact=s evaluated in the 
follCMing chapters, will influen::Je the cx:nfiguratien arrl logistic 
appr:oac::res of the Al29 arrl of all the helicnpters similar to it. 

3 .1. THE NEW OPERATIONAL ROLES 

Wi 1:1"out any intentien of repl~ the military Head Quarters experierne in 
q;Jeraticnal matters, it appears evident that the typical missioo =vered by 
Attack Helicnpters in the past (antitank), in the rEM scenario must be 
revised to provide the aircraft with a ran;Je of capabilities of critical 
inp::>rtarx::E. 
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The term "higher intensity scenario" is used to identify tlx:Jse operaticns 
against well anred forces which are able (as were Armies of tha Varsaw 
Pact) to create significant air arrl grourrl threats. 
On tha other harxi for "lc:Mer intensity scenario" ~ inten::l. tha operaticns 
against less anred forces arrl peace keeping efforts such as tha "Restore 
Hope" missicn in Sanalia. 
In each of this roles tha attack helic::Dpter nrust be ccnfigured with 
different capabilities: 

* 

* 

Higbar intensity scenario. 
In this type of operaticns tha attack helic::Dpter shall be ccnfigured 
with tha follCMing types of weapons: 

Air to G:rourrl antitank missiles with 1~ stan:'! off ranges. 

A multi warhead rocket systan for area suppressicn. 

A targeting Sight sensor with detecticn arrl :recxJgni ticn ranges 
that outstarrl tha effective~ of tha en-board ~pons. 

Due to tha particular characteristics of this missicn, it is evident 
tha reed to provide tha helicq:rter with self deferne capabilities as: 

An Air to Air missile systan for rredium ~threats. 

A turreted gtm systan to en;rctge grourrl arrl air targets at short 

~· 

An effective package of electrcnic warfare equiprent. 

The lc:Mer intensity scenario 
In this type of missicns, wOO:r:e can be envisaged tha possibility to 
operate in large areas with presen:Je of civilians, tha follCMing 
beoare essential: 

The availability of a.cx:urate point target weapcn syste•s (as tha 
gtm or missile systan); while rockets or laser guided weapons 
sh::>uld be avoided for acx;uracy or safety reascns. 

The tactical nobility of tha attack helicx:pter nrust be maximised 
allCMing tha installaticn of external fuel tanks. 

In roth types of scenario certain avicnic subsystems enhan::lelent beoares 
mandatory for tha effectiveness of tha missioo; such as: 

> In the CDMJNICATICI'I SUBSYSTEM, tha addi ticn of a radio Data Link 
dedicated to th3 autanatic trans:nittal/receival of tha operaticnal 
data (such as locaticn of targets arrl frierxlly forces, threats or no 
fly areas) be~ tha air arrl grourrl forces involved. 
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> In the NAVIG!I.TIOO SUBSYSTEM, it is already rrardato:ry the need to 
improve the accuracy of the navigatien CXITiplltatien integrating the 
data provided by state of the art GPS arrl ~al Navigatien 
Platform. The improved accuracy of the en board navigatien subsystan, 
if prq:Jerly integrated with the ~ subsystan, will also allCM to 
autanatica1ly harrl = targets within the field of view of the 
targeting sensor. 

> Extensive CXXl<PIT IN'I'mi!ATIOO is highly desiderable, due to the great 
am:J\ID.t of flight arrl missien data that the air crew nrust process in 
real tirre. This requirenEnt leads tCMard the design of glass a::x::kpits 
to in::lude aircraft managarent rnul tifulx:t:ien displays, primary flight 
displays arrl digital map displays with tactical informaticns c:Nerlayed 
en typical geographical maps. 

> 'lbe INTEROPERABILI'lY ~; the :i.rx::reasing number of rnulti­
naticnal missicns, that v.e have seen in the last years, is going to 
influen:::e the ccnfiguratien of anred helicopters nore then is 
eJqJeCted. 
Infact it will becx:Ire mandatory, be~ the different naticns, to 
si:ardardise er at least to assure the oanpatibili ty of: 

Camrunicatien equipnant. 

Ctypto devices fer "secure voice" o::mm.micaticns. 

J\mllunitien inventory fer Air-to--G:rourrl, Air-to-Air missiles arrl 
rockets. 

> A true ~E OPERATIOO CAPABILI'lY. The last lessen learned is 
relevant to the capability to operate in different geographical areas. 
Helicopters which have been designed to operate in typical central 
Europe scenarios could find sare tz:oobles to be used fer lcq;J tirre in 
very different envirorinents as can be the tropical er artie cne. 
It is therefore nea?ssary to provide the aircraft with kits that, 
installed cnly wh:n needed, will improve the "technical survivability" 
witlxx.lt penalising permanently the helicopter. 

3. 2. THE CXNFIQJRATION EVOU1I'ION IN THE AREAS OF FAST 'I'&lli'OI03ICAL 
INN:J<JATION 

The operaticnal characteristics of this family of helicopters often f=ce 
the ae.rcnautical oanpanies to choose tecnolcgical soluticns that in certain 
subsystans may iOOuce high technical risks; therefore, reaching an adequate 
maturity in these critical areas, takes a significant operaticnal 
experience arrl a cx:osequent evolutien of the A/C cx:nfiguratien. 
In the A129 case the most chall~ing areas have been: 
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* 

* 

'!he night flying capability. 
This capability, essential f= low altitude tactical flight (Nap-of­
the-earth) arrl therefore intrinsically =itical f= flight safety, 
today is based en the use of light intensifyj.Lg goggles ( NVG) = 
InfraRed thennal sensors. In both cases the availability of head up 
flight arrl fire symlxllogy 011erlayed en the sensor :image is 
furrlalrental. 
In ocnsideraticn of the fact that the ~ sensors operate in different 
frequen::ies of the spectral barrl, = experience has derrcostrated us 
that these ~ devices are oanplementary cr:e to the other, with regard 
to the envircniental cxnli ticns of the night = the particular ~ 
of the missien. 
Tharefore, keep~ in mirx'l the need f= a ocntenp::>rary use of both 
devices, appears evident that :requi:remants such as a minimum (if rot 
oanpletely autanatic) adjustment of the images together with as low as 
p::lSSible head sustai.red ~ght, create human erq:i.n:er~ arrl technical 
prcblens of difficult solutien. 
In addi tien the integratien of the stabilisatien arrl navigatien 
sensors, to fine tune the behavi= of the n.s generated head-up 
flight symlxllogy, have dem:x1strated to be a task of significant 
oanplexity that deserved many flight h:Jurs arrl iteraticns with S/W 
( arrl s:::net.ine H/W) m:xl.ificaticns both in the n.s arrl in the other 
sensors. 
TOO path to develop, qualifY arrl field a visicnic subsystan totally 
adequate f= night arrl adverse ~ther flight in safe cx:nli ticns, is 
still lcog. 

'!he integrati<n of new missi<n equiprent. 
TOO installatien of nEM missien arrl ~ systens in a highly 
integrated envircnient implies, beside the usual difficulties, also 
technical prcblens requir~ approac::OOs at higrer levels ( subsystan = 
OOlicx:pter) . 
An example, at this regard will prcbably help in clarifyj.Lg the 

Dur~ the qualificatien fir~ f= the A129 Anti tank Guided 
Missile systan, the digital autopilot integrated into the n.s 
dem:x1strated to be rrore than adequate f= the needs of this 
~, but wren Agusta initiated the qualificatien of the 8lmn 
rocket subsystem = test pilots reported a strcog difficulty arrl 
reavy ~oad in maintaining the A129 in the optimal attitude. 
This effect was induced by the exaessive ~ility of the 
OOlicopter which is, en the other side, a marrlat=y feature f= 
an effective Nap of the Earth flight. 
TOO si tuatien has f=ced the Agusta' s technicians to develop arrl 
validate a nEM set of autopilot laws that, cn::e selected by the 
pilot, \'OJ.l.d enhan:Je the A/C stability perfarmar:ce dur~ fir~ 
~, while maintaining the =iginal agility requested dur~ 
rxmnal warx.:euvred flight. 

88 - 9 -



Ccosequently a delicate aspect is the need to phase the in-service date of 
a ccnfiguratico. block ~' awlicable to the helicopter, with the 
availability of a minimum set of updated CSE and training devices. 
A mismatch may easily create a lCXJg delay before the m:xtificaticos are made 
available to the operator; the result is an ercrease of the overall pLO:JLam 

oosts and looger :r:esp;:nse bY the Canpany in resol ~ the q;Jeraticoal 
distw:bs that geoorated the~ request. 

5. CXH:':WSIOOS 

TOO all italian experience (Anny and Agusta), rut very inrxJvative, of the 
A129 has clearly indicated us the need to awly, in military programs 
similar to ours, three basic cx:n::epts: 

* INTm'!ATICN 

* FLEXIBILI'lY 

* IDN CXlSTS 

This, practically sh:uld be translated into the: 

* 

* 

* 

* 

* 

INTm'!ATICN, into the sarre attack helicopteL, of the weapcos/missico 
equiprent that will allCM to (X]IIeT: a mu1 tirole capability. 

INTm'!ATICN between the professicoal capabilities of the manufacturer 
and the operaticoal krx:Mledge of the erxi user. 

FLEXIBILI'lY to :resp:ni in a tinely manrer to the q;Jeraticoal needs 
aris~ day bY day fran the field. 

FLEXIBILI'lY in develop~ coboard avicoics and logistic/training 
syst:ens capable to minimise the impact of future ~ and also to 
harxl.le different o.::nfiguraticos cx:ntempora.Ly in service. 

IDN CXlSTS to survive in a very c:x::Jnpetitive maLket governed bY the 
severe defence budget cuts. 

To achieve the above goals a f'uOOarrental aspect, that unfortunately is 
often uroerrated, is the 1D1AN Fl!CTOR. Infact to develop and maintain 
weapcn syst:e•s techrx)logically sophisticated as the A129 there is a st:ra1g 
need to keep and supp:xr t the professicoal krx:Mledge, of both technician and 
the q;Jerator, gained in may years of experience in similar products. 
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