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Recurring injuries among ground crew: Mirage 2000
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Mirage 20000 afrceaft has a sharp metallic
el caffed armomens prownd sefting panel
{AGSPY ander the port side of the wing, This
panel Iy kepr open during the scevicing of the
ifreraft. It by a Sharp edpe which has been
Ctsing worecurring puilern of injuries among
viariens fradesmen working on the aircrafi
Data of such injuries thar pecurred over 2.5
vears fas been amalysed. The injuries were
tepdeal n thelr etfology and distribured over
the frivmtaparietal region af the scajp. The
significance of these injuries was  analyved
with varfables ke the frequency of their oc-
crrence, trade of the personned, iz helghy,
age and experience on the epe of wircrafi. The
extent of Infuries was alsa analysed and the
toss  of man-kours  calenlated, This paper
elaborates upon the recurring injuries wihich
are considered prevenfable and suggests sin-
ple and praciical methods of their prevention.

htywords: Arrerall pancl; Injurics: Mrage 200

he around crew waorking on Mirage 2000

aircratt. in the . daily servicing section
([¥35), are faced with a unique problem in that
they are prone to scalp injurics by 4 sharp me-
tallic panel of the alrcrull. This parl. known &
armament ground setting pancl {AGST) 2 un
the part wing, which covers the master
ment switch. This switch has to be put off whil
servicing and eround checks arve carried out. Se
long as the switch is in off position. the pancl
cannot be closed and keeps on hanging in
long axis of the aireraft. This panal. under dit-
ferenl circumstances. has been causing injury to
tradesman. The injuries have been so common
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that this panel g wedely knosvn ag “Sar-Toda’
thead breaking) panel tor its notoriety
I the early part of the vear 1991 many cases

were observed to have a recuwrring patiden ol

injurics. Questioning ol these paticnls reyvealed
AGSDP us 1 single cliological factar. Consider-
ing that these injuries were an industrial hazard
this project was raken up tor o detiailed study
with the following aims:

fa} To anabvae the nguries o relation o the

specifie wireralt panel
(h) To sugpest soome simple and effectve pre-
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Methodology

Gropnd craw of two Mirage 2000 Squadrong of
an Alr loree base involved in actual working
with the aircraft were covered under this study,
A discussion with them. their supervisoes and
the technical officers was held in order to de-
sign a detsiled guestionnaire Tor study. The
questionnaire highbighted the various aspects of
their working, their blodata, the tvpe ol injuries
and thew opiuon on the manner in which inju
ries were ¢aused. The guestionnalres were given
te all the tradesmien working with the atrcrafl.
In addition. the industrial sceident and sick re-
port register was maintaimed in S50 [hese rec-

s were examined for various intormations

anour the njuries. A correlation was sought
with the injuries and variables like awe, export
gnece, airerall Lype, heicht of the individial nd
de An attempt was also maide to comparg

|..‘
these types of injunies with the other types of
thjuries recorded in SHO/SS50Q
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The aircraft panel in question was also
studied an dewil for various aspects. includis ot
its location, dimension, reason for inflicting
FECIrrent ijuries and design LJgI'n:u-n-\':., if any

Hesults and discussion

Analysis of the questionnaires and records
maintained i S50 revealed that out of » total of
184 respondent ground crew of two Mirage
2000 Squadrons, which constituted the popul-
lion at risk, 38 (20.65%) suffered from sealp
mury with AGSP panel during the period Janu-
ary 1991 to December 1992 Our of the 38 in-
Jured, 2 (5.61%) suffered thrice. 5 (13 65%
twice und the rest 31 (81,5%) sustsined this
njury once. Almost all the injury sites were on
verex and fromtopanetal region. Analviis re-
vealed the following tvpes of njuries pmong
ground crow: minor hurts 16 (42 10%) abra
sion: 8 (21,05%); and incised wound: I
(36.85%)

Giut of the 38 imjured, 18 cases reported o
B30 and 14 required 1 4 stitches The extent
and the depth of injury wre summarized in
Table 1. All the 18 cases which reported w S50
were managed 1n S50 iself

Fable 1. Exient and depth al imjuriee iy = 18)

Mool cuses Percen taes

Length of injury (gmy

I-3 £ 2VTT
4 ! iE-5E
-1 f 3333
Brepth of wound {mmb

-3 10 5553
A ¥ kAR
f- [ 212

Tahle 2. Loze of man dovs due ta imiy ALSP panel

Remarks Wi af injuted personnel  Lots of man-davs
M A =

L1 5 davs 4 xR =39

LIy 7 days li Ty =2

ELY 1 day 3 B 3

EIY 2 dave 4 dxd =32
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Valbile 3. Dyustechurion ol ingury in redation Ly tride

T rile [rifirry BRI Total
AF Fil [ s - L ot ik
Eng I'n ERRS 21 A0
Wpn Fit B 134249 ] k]
Flect Fit TL0E TR W 15
Uithers R RS 43 A4
[otal LK 14 184
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Fable 4. [hstivhution of IR i Fel e B ane

ARC IR vears ey Pt e Ll
In-‘:i 42T 45%) it =
38 LA (M s 34 wlh [y ]
JR—I4 FLCLE 7158 &4 i
[oveal 15 146 184
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Lioss of ma n-ilavy

Hesides rearment, the Following remiurks were
given by the medical officer:

fa) Moand [ Medicine and duty,
(b} LD Lighr duties fir a period of 3-7 davs.
{e) ED Excuse duly for a period ol 1-2 davs,

Uinder normal circumistances the greund crew
are required to come in two shifls, Whoever
2ot LD trom medical officer was excused
from afterngon/night duties/guard  duties and
FT, parade and zames. Therefore, in this sty
mcrht duty was considered av half a day lnss
for caleulation of the loss of tan=-days

) ['E:l:r]e Z).
Average davs lust per person

Total no, of daxs lost

" Mo, of personts exairined
= 327184 = 0.28 davs

Ihus, .28 days were losl per person hecause
of Tnjury due (o AGEP panel. The disteibution
of injury in relation to trade B are summarized
m Tahle 3.




fugurie s e pround crew gf Mirage 000 S et el
T inkeke &
Injury in relation to trade and mimmum  among  the  shortest  {16%)
g 3 W
T [ i \ j {Table &), However, this was also not (ound o dy
e Mmainibabion o murics among the trades- v B H - ey
: / bl g el ? be  statistically  signaficant. Taller persons [t
mien siand to lopic as these are the pr:t.*-utl.'u.‘l . ; e 1693
& A working under the wine fnd 10 mare difficult os
who work under the wing of the mirerafl in the - s
e Lanliche they have to bend torward With the head benl
vicinity of AGSP. Also, these very tradesmon AR s .
2 ' 5 forward amd il sighting of the thin sheet ol yiury
are the ones who are mostly involved in hechic : LTy
i AR : A AGSE, specmlly when the anmament loads un head |
activitics of T¥SS, os o result of which they are - i
; : At pes der the wing are full, make them valnerable W i
not gasily spared for minoer inpuries, They are d BHiaLE, LR
' Tl ro g mjury. These tradesmen, worked under the wing A
piven the first aid in the sguadron iself and are - ] i dit] d
I ; 3 1 adverse envir a1 nditions . )
persuaded 1o continue with their ok, Ir is Ill Al ‘wlr. £ environmanlal oo ; Qr l (1] prju period
| Higed f rs. come oul m oA harey doe W the R
pussibly for this reason that not all cases ure URRCE m;" l’ MipTRLe WAL 1' l} : LI ries b
| irs 0 e Benl = = > OWEr cdge o o Iy
hrought to the records of SS0 strain on the bent }!I,”I.]L }“:im.:. lE e I H‘rd“-“i L shown
Ui Mahle 4 shows the prevalence of injury in the panel 15 anly 471" above the ground, 1t II.I. i Wi
I relation 1o age, Maximum percentage of injuries  Perfect position 1o cause injury to the talker B
II amongst younger age group fradesmen may he  STPUR W peaple LIS
J explained because of their inexpericnce and ) with a
|‘|I thelr wendency to hurry, Howewver, this was not Education status LY M
LT Y. S . X , the su
I|| found 10 be statistically significant The frequency of injuries was also studied . |T‘ .
L G PI N  TE - o A Sp—— ; ) : i sullfor
! I'he relationship between the njury rate and o celution to education status. as shown in i
| the experience on the sume u.:r-.ruh was studied Fable 7 Maximum prevalence was found ||.|1;-|~.,.- .
T I3 wrl x . 5 i e ¥ y § H
and the [’Lhull.. are prtSEI1TL:. in Tahle 5 _ among the population having gualification of Wi
Maximum PERRLCS SN the Ie.i..q EXPErl BA/BSc, However, this was not slatistically
enced crew could be either due 1o their inade- significant Open a
quate acquuaitance with the aireraft or due to ' fong,
werconfidence. . it L Il em
: . : Cause of injury i
As expected, maximum prevalence of injury G
was found among the fallesi group (28.57%) An answer to the etiology of the injuries is un- cal fac
N o : . ambiguous in thar almost all of them stated the the air
Fable 5. lngury rate in relatinn o expenenct Dvpe &'C of Ob_fE
. - <
Lxperienee on Table 7. tor eas
aircraft Injury Mo mpuny Holal Educition the arn
O3 venrs 10 (Z3%) 0 40 frafus Injury M gy Total thie s
2~ vears 14 {20:58%) 54 63 frbermediate & (2% 24 i shghtin:
4—t years ${17.77%) 37 43 BA/RA 12(24%) Eb] 10 to injur
6 8 yeals a {19 35%) 25 3 MAMST 3 [ 165%%) A | 2% fiald of
: g ) b 2
Tral 18 145 |24 Driplorma B (20 25%) 63 f]
Total 15 146 144 hay: B
5 ol BT, 4 g s
3 =005 dF =3 NS | avoidin
e § 1= 0 AR5 df = 3 NS while g
Tahle 6. Height of personncl vis=-3=vis injury
| Hereht (em) Injury Mo imyury Tota Tahle 8. Prever
33 1 {10 2 23 Cause [njurcd (perceninge) it
|53 160 tl_r ul ) 1 HU | ' (pe ye Since |
L€l=bod, 13.(17.33%) o : While coming feom under ini
67174 17 (24 259%) 5% 0 s o FEA9A47%) taining
gL TR 0 carrfage bay i 19 47 b
I 74-181 4{28.5T%) 10 14 While: woiking-with semasvisr 2 (21%) ATl O
! Total £t 146 184 While coming out in & hurry 15 (54, 28%) [n.]u”cF’
v & — Meglipence 215.26%) T'he fir:
vi=1.81:df =3, NS wecibish i
T
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Puble ' Imporees duc 1o ADGST vir-g-vig all other imjurics

Year Imjury {ALGST) Other injurics Total
|94 20040 K1) L] a9
1002 LB {40.90%) 2t 43

Hijury hnl;_'jll_|:r cuused Ty |J|Ln'ir1;_' fovrward with the
head bent Torward, Table B shows the various
capses of inguries

A comparison with other injuries during the
period 9% 1992 shows that the bulk of inju-
les belong W injurics inficted by AGST, s
shwwn i Tuble 9

We do not have data on imjuries of other Aar
Force Squadrons operating this areraft, One
unusual observation was found while talking
with a supervisor regarding these injurics which
iy not have any scientific hasis. According 1w
Lthe supervisor, only sincere pround crew were
siuffering from injuries bacanse they get totally
ahsorhed i the job and while coming out n a
hurry thew are hit by this panel,

With all the above details it is ¢lear that the
open and hanging AGSP panel measuring 32 em
leng, 135 cm wide on the trailing edpe and
[l em oon the leading edee, with 03 em thick-
ness of its metallic sheer. was the sole etiologi
cal factor. I'he panel opens io the long axis of
the aircraft, hence forming a very narrow angle
of object on the retina, thus making it difficult
for ¢asy sighting. When the wing is loaded with
the wrmament there s @ very narrow passage for
the tradesmen 1o pass through Hence  ill-
sighting of AGSEF makes wadesmen vulnerable
to injury. More 5o, this panel is owsids the visual
field of the personnel working in the undercamiage
bay. Henee, unless a person is extremely careful in
wviding the panel, he i wvsually sruck by &t
while perting out of the undercarriage bav,

Freventive measures

Since this problem is inherent, personnel sus-
laining, the injories have taken it for granted as
An pcoupational hazard in their particular trade,
Injuries Have continued unabated vver the vears,
The first remedial measure in this direction due

Ind L Aerospace Med, 38(2) 1944

Ifuries anecng groumd crew of Mirage 2000 = Jha ot al

o AGSE camie in the Torm oof ataching o rod
Nap to an open AGSP, however, 1l was not sue-
cexsful in prevenung the anjomes for varouos
reasons. Thus; the matter was rased ih various
thight safety meetings, But the authorities éx-
pressed their inability to change the design as-
pect of the panel

Following a detniled diseussion with the en-
tire servicing tradesmen, supervisors and tech
mical officers, provision of a ¢ushion bush of
adequate thickness with sulfficient grip over the
free edge of AGEP was coosidered n owvalul
propositien, This bush should he of (L shape
of size 32 em long. 12 em wide on the trailing
edpe and 105 em on the leading edge and
should have a thickness of 5 to dcm. It should
be spongy in feel so as w proyvide o cushion to
mnpact and a distinet red eolour codde with o Nag
attached to il so as to facilitate s sighning

I'his AGSE bush should be made a part ot
the inventory in the armament servicing tool kit
A pravision should be made 1o include 11 in the
check list. The bush titting may be a mandatoey
step when one opens the AGSP and removes the
same at the tme of i closure Dae o s size
shape and colour, o 15 highly unlikely to be-
come & FOD tem. Purther. sinee the panel of
the fratie amcralt 15 only opened while servig-
ing, itcannot be sucked by the snging or cause
damage o any other parl. This simple mcasure
is likely to go a long way in preventing the re-
curring injurics that the tradesmen have heen
suffering. Changing the desipn aspact of AGEP
may also he considersd at the manulacturer’s
level by way of relocating the AGSP, changing
the axis of the pane] or providing slide-in panel
allogelher

Posters highlighting the prevention of injury
due 1o AGSP may be hungz in the servicing bay,

Lectures and mass awareness cllpaigns
may be intensified by the technical/medical of-
Hcers,

Conclusion

The armamenl ground sstting panel (ALSP) of
Mirage 2000 areraft 15-a potential etinlogical lac-
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S ies g gpreand orew of Mirape 2000

lor mithcting recurring tvpe of injurics smone the
ground crew. These injuries are infhoted on a :_dr:'.s_‘
percentage of tradesmen. Tuller pround crew are
more prone o ipjurics A frame personnel
coming out of the undercarriage buy’ cngine

fitter  wml  weapon  tradesmen are mast

| &6

vulnerable o these injuries. Provisioning af U
shaped  rubbericushion  bush of 32+ 12 x
s em size and 5 w & em thickness in the are
mament servicing lool kit 15 a viable rropres o
and shoulil be imcluded n the check Bist of a
mamunt tradesmen,

Ferel I'.l_'?‘r"':lf.-a;'r Wed 3R :_,l | S04

I
L
i
i
i I-F'
e
ap
hatls
111
i

It
I

19

Wil
L
W
Pri:
cir
dia
g
Imes
spa
e
knc
Thed
[
TG
hian
Cor
heir
can

dim
BAn:
eign
M
lohi

al th

Lf.




