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1 METHOD FOR DETECTI NG ALI GNMENT OF A DOOR SURROUND
STRUCTURE FIELD OF | NVENTI ON 5 The present invention
relates broadly to a nmethod for detecting alignnent
of a door surround structure, to a kit of parts for
detecting alignnment of a door surround structure,

and to a device for nounting a |ight source to a door
surround structure. 10 BACKGROUND In a life-cycle of
a passenger airplane, the airplane may be converted

mer fbp HORPEIRCTIREATIGNMENE S 4 Motk RikB oD
conversion, a secti ongFRUGTUREStIi ng aircraft

fusel age structure is usually renmoved and replaced
by a reinforced fusel age section (i.e. Door Surround

FIEI%H#CWE% NDSS) wth a door opening for e.g. cargo
Oor or crew entry door installation. It will be

appreci ated that the allgnnent of the door surround

Sr;].t ‘rH%tpH‘és%n't ?w‘éHuéH Fe?éte gy : esn]%]t‘tho?ﬁf%gggtoe%ﬁrllfgﬁdmﬁent of

nnmen can
a dagr §nmuml stiuckure hi Et)bé‘hf m@ts famdetectingi dtigneent of e2@oarisgirround

strue;tmeegha"ta Qeee.té rrRounting LARPE sam&é 0dost guaehHa etr%gdre.

oors, however, are typically manufactured
assenbl ed separately at different facilities for e.g.
strategi c or econonmic consideration. This has
i ncreased the risk of alignnent issues for the door
BAGHER@MND 25 surround structure integration because
any msmatch is detected only after the door
surround structure been |nt§¥rated ont o

t he
exI"s £ HEo¥He A eﬂwé‘a?ﬁ?gg‘? agFIer | GF@a%ﬁ"]cﬂ“ay be Sonverted to a

freightek fdirplahé ib2fora rreturmgbtﬁaﬂuﬁmtﬂewsemu@u fFoe faeEa$§éngergt@I Fﬂglghter
&he door fully based on.a roc ure he
(PT r) e%WSLPBTa ) o?nog te&(ﬁtl%?rqrgg se g g ]Is usually removed
and espdaced dy iangingdrdeal fussldge seetiord@si @mortﬂmerodmbﬁtrmﬂmre@u B&S) with
ructur / t o . [e:akign _
» e USR5 8100 0y B0 AP ORETY Sobfih R M B b
that theg alignmenioof khet doar eeitréung striefurgo® critisat asoanydout of design tolerance
misalignment can potentially result in a door mismaich with the opening, and a failure of

the integration efforts.

The door surround sfruciure and the doors, however, are typically manufactured
and assembled separately at different faciliies for e.g. strategic or economic
consideration. This has increased the risk of alignment issues for the door and door
surround structure integration because any mismaich is detected only afier the door
surround structure has been integrated onto the existing airplane fuselage structure and
difficulties are subseguently encountered in rigging the door fully based on a defined

procedure.

The remedy for any mismatch may require massive engineering efforfs {o re-
design the door surround structure and/or the door components to re-align the door to
the door surround structure opening, or maijor rework to recfify the door surround

structure to meet the interface requirements. In some serious cases, the entire door
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des8ight. of . the dao

structure to neet the interface requirenents. In sone
serious cases, the entire door 2 surround structure
may need to be replaced with a new door surround
structure. The renpval and re-installation of the
new door surround structure is fraught with further
risks of e.g. incurring workmanship errors that may
requi re extensive airplane2repairs and danmage
| S, 1 stantja h i.rworthiness
surbChE LR G IA NG 1o e RS TS Pl B shSnoaee. e
remgdi’dl faind mg-insediatoaret e nessddor edrewrchatiuctatd iy fraugtt eite furtogr risks
_ _ . . L oietic. i .
of G (RETHAG WBHERAARS SR WRRIRGE 0 RS Srbiiy Fahpi anc
dampge delerappraniiis tosubgandtsthe awartkineasdf dilanari smat ch
i ssue earlier, one can perform nmeasurenent of the
doaor opening on the door surround structure to ensure
t hd urthesiasd e\ajuihcashe Hies ahpve dificultien qgnebe xgsolvier gechnically,
ther8 RSOBE Riturdhip[EAB | rRdintS S ice NndSo4isRiséies WifAThid REpHRYue to
surround structure and the output fromthe scan is
such feicatia i nto 3- di mensional nodel data using e.g.
Comput er - Ai ded Design (CAD) software. The 15 imagi ng
S em of the above approach i eneral |y | arge and
Cork) AL TR LAY SR AR 0P o P REBIEJSS SRR one can
perfoire nezamaimagt cfaié deoradpenigg ah thedsdr duheund sthltta@th ensure the
ireenid B ti o&enLqﬂf Al so, . skilled worknen q
PP AGITERE S P lt BIHF AR I RPRIA B A LA SYSIgN 1S used to
scat tian siber strhindedsiciuearand she outpUuCABMSstseam fi® converted into 3-
: [ 10_CO i her e
cim@HAEP Fodl B Rl o6 CAPEREE ool (RS] gtvare. The
imagibg \s¥steppefothe atioge \apprpagl) is gpragliyiargeFamd hemplex @s auditional

equPERIR HeeBld {ohﬁo%ﬁglseé}%irigsdé%we%ﬂﬁ‘gnégmésﬁh g\ﬁ%th and height of

measurenents are belng perforime alrp
the dae[aneaingt Alse eskillgd sorkenes are dequiedite performitoe meesuremests and

to tARSGEMNE R HsSrendhid & aoc{aggﬁ%%mk ahdH f@%&&% ﬁaﬁﬁgﬁqtvghether

and services are avai e in the nmarket to he _
the (dag ereninge Meglsi hReifsios reavitamants ausafhe; ahpuetappimach is very

expbMARE FEMEAMBRS A6 nREMER! Yor Cal | dirphit & SAIwBR while the
affect .the alrplﬁne nodi fi cati on schedul e.

25 1In .
MeABHIRMRITS ARiLSINIRGIS SRt arRiENfURBAUBD o hesinialeyelied gendition
for afcurdie MERUredEni) UNHBile BiofaseioHalCintaRingl sauirmbeht aiAd aehidds are
avaw%?efr ig tlfxé) Fnaﬁ@ta{:okﬁeq toarleld neWﬁQ teq%];)mteptes igi%glrcagk)ﬁ ri}"llvggﬁ“nent, these

services are not only costly but also can affect the airplane modification schedule.

In another existing approach, a dummy door is instalied on the door surround
structure to simulate an actual door, for checking alignment of the door opening. While
fabrication of a dummy door for a typical frame structure is feasible, the dummy door
needs to be substantially the same as the actual door in terms of dimensions, stifiness,

etc in order to accurately simulate the actual door. in addition, significant time and effort

-are needed to install the dummy door enfo the door surround structure. This method

may also pose additional hazardous conditions due to the weight and size of the dummy
door, as a typical cargo door can be as big as 140 inches (in.) (width) x 84 in. (height) (or
about 3.5m x 2.1m) in dimension. Warpage of the dummy door is also one of the
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fabrication of a dummy door for a typical frame
structure is feasible, the dummy door needs to be
substantially the same as the actual door in terns of
di mensi ons, stiffness, 30 etc in order to accurately
sinmul ate the actual door. In addition, significant
time and effort are needed to install the dumy door
onto the door surround strécture. This nmethod may

con@érﬁ’so Hf Igﬂg d(laltnjl Q@@l tﬁ nﬁé a m‘n@“ oé GRY %anan?(grut%a{ ?a% st in

mlswﬁ@w a'blaneppmciwth@efweglmaclw asmdhlwte(mrsobatmnm dt h)

X 84 in. (height) (or about 3.5mx 2.1n) in

di rensi on. Warpage of the dummy door is also one of

t hé peddberetorn §xipt te REOVIdsRyMetorhttRisceks toainiwizg it leest one
of tHeo I piaMiertRor that can result in mshandling. This

approach is therefore inpractical as a long-term

solution. A need therefore exists to provide a nethod

that seeks to mnimze at |east one 5 of the above
Suéﬂ? ms. SUMVARY 10 In accordance wth a first

of the present invention, there is provided a
nmet hod for detecting alignment of a door surround
st nmatw@andeheutrrrath@Sgseasrmf itisd p@sehtigvaitiopsthefs is provided a
ur.ce.on _one

e R sl ol Srati g 6o R PGt ran P ot cpmgrsing

the stege obf the door surround structure, the 15 target

COREL BN BpTBHLL0, B COD VBRI ol Sr SR
di sncamtieg l@e?ang@nort a8 q:rmdalténgltbn@f theedddr ghurobedustronture, the
o oL e ST Bosh® 308 8T i o

souseaddn the target. The |ight source may conprise a
| a%@fermm?g BOHRIdRE Shwkbs the gﬂérkﬁﬁuéﬁ& tRE i@ﬂ? bSh€on the

of the door surround structure 25 may conpri
targfbunti ng the light source to one or nore hinges

di S@@&ﬁﬁi aﬁ Rli§hEnt i9 ABteticditakd bRenh& aRfantH beflkMHh the marking
and ﬂt1e !lggt beam on the target.

The light source may comprise a laser.

The mounting of the light source on one side of the door surround structure
may comprise mouniing the light source to one or more hinges disposed on said
one side of the door surround structure.

The light source may be rotatably mounted to the one or more hinges.

The method may further comprise:

positioning the light source at a first distance horizontally from a first

reference edge on the one side ; and
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The light source may be rotatably nounted to the one

or nore hinges. 30 The nethod nmay further conprise:

positioning the light source at a first distance

hori zontally froma first reference edge on the one

side ; and 4 positioning the marking at a second

di stance horizontally froma second .reference edge on

the opposite side, wherein4he first distance is

su 1 al e [

ot FanPE h Ay ol sOErpaeates’ EhBlEly Holl§ secon:
refenenast ¢dgg Qo fﬂ;uempoesitebasl@, wherep the fmah distanchds kilggtantially equal
to #SPYCRd st nted to the one or nore hinges and then

adjusting the |ight source relative to the source

base plate. The positioning of the marking may

compel s&sifidrir ofBEibidsdurt@MaRt chAgtse Hifdt %&Irﬁmﬁr‘a source
whi ch an adj ustable target plate is nounted to t

bas@p?ﬂﬂf@ iofeV @?fd@ed\ghf ﬁ%’"ﬂ%éﬁ moypfed 3o e ¢e ercarechigges and then

adjidiag tadlighs bbige raBiifeioaRE sbliraé @as&prtd ve to the
target base plate. The nethod may further conprise

adjusting a direction of the |ight beam 15 along a
pl amne pﬁtmn@' eutiRy rrfaﬂﬂﬁgﬂ e &rﬂ;ﬁr.dehﬁrsh hitu@snd @ target base

osi ti.onin beam. on get e
e P g apl e At AR FomouiiE i Bl Snosie sy o the door
sureonpratreetuasl jang tthag a@ijustipadies tagehplate coaiplecth thet twepn base
lathe I ight source and a stopper surface of the one 20
P'3'S) de of the door surround structure. In accordance
Wi th a second aspect of the present invention, there

IS Y %%H%%dmggﬁf%gh@rf o&itb ks bag ﬁéﬂn‘”@{(SC&[}%&ﬂoﬁ'deHWBEt beam

of a door surr struc ure,
alongpaplansipegrenzBularite ghaxisol rﬂteehlaﬂ%ﬁofpéﬂwbomu thedightleeam on
(mqu. e side of the door surround structure; and a
?get adapted to be nounted to an opposite side of
the door surround structure, the target conprising a

MBS B gCOAMheOMF R0k f HRE AhNEoaarh I8l cB®8MRe adjusting a
spacer element coupled between the light source and a stopper surface of the one

side of the door surround structure.

In accordance with a second aspect of the present invention, there is
provided a kit of parts for detecting alignment of a door surround structure, the kit of
paris comprising:

a light source adapted fo be mounted to one side of the door surround
structure; and

a target adapted to be mounted to an opposite side of the door surround
structure, the target comprising a marking and configured to receive a light beam
from the light source;

wherein an alignment ié detected based on a distance between the marking

and the light beam on the target.

The light source may comprise a laser.
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fromthe |ight source; 30 wherein an alignnent is

detected based on a di stance between the marking and

the light beamon the target. The |ight source may

conprise a laser. 5 The |ight source nay be adapted

for nounting to one or nore hinges disposed on said

one side of the door surround structure. The |ight

source may be adapted for rotatable mounting to the

on Yarolg ' . [ r1s fuyr :

conpy 18R Source thAP3E: odHfell for HpRARbTIRCBHe giff MO ninges
dispsge @8 sqityonsesidel pliheisioy sumendesiruchire.posi t i oni ng t he

light source. 10 The target nmmy conprise a target

base plate on which an adjustable target plate

conplél ighh govnge may Re rgarisy e reinfahleanoringgedhs iopaiangnore
hingd¥® marking. The kit of parts may further conprise a

spacer el enent adapted for coupling between the

i ght source and a stopper surface of the one side of

t :wernéomf ofS;hHrl’sQHﬁg _furﬂr{Eer %Fmpfﬁw ﬁ%guvﬁéeﬁﬁertzlﬁtﬁ%drﬁﬂ%ﬁ Ithe light
el enen ) adj] us e J aaj ustin e direction
sougE T’ﬁ\égﬁ:‘%ﬁlﬁgﬁ@’a “'I‘tﬁgg%rotiﬂsg'é’ﬂwg Ri\s E'W‘t °VKPr d aspect

of the present invention, there is provided a device
forr,mounting a |ight squrce to a _door surround
st U i Woormte. S WisSE bigs Peftngh v A 2 sipble toroet
plaielcatprisimgwhe olarkihe maly dletmsunted éoripesitioning & @adivdy.
adapted to be nmounted to one or nore hinges of the
door surround structure; and a spacer el enent coupled
t o Theekisdfuratis ma dirfleatemarise eepiceaierdentoadaiptad far coupling
; t tFC
b 1Pt SO0F 2B Loy 2Uriae PPN DB SO o surouna
struciusen wirein taspaerirelemerh@ay ibghadjwsiapie éorrasjustioating disection
of tRe ligliBeam!he source base plate may be adapted for
rotatable nmounting to the one or 30 nore hinges.

in accordance with a third aspect of the present invention, there is provided a
device for mounting a fight source to a door surround structure, the device
comprising:

a source base piate on which the light source is mountable and adapted to
be mounted to one or more hinges of the door surround structure; and

a spacer element coupled to the source base plate and configured to abut a
stopper surface of the door surround structure for adjusting a direction of a light

beam emitted from the light source.
The light source may comprise a laser.

The source base plate may be adapted for rotatable mounting to the one or

more hinges.

The light source may be adjustable relative to the source base plate for

positioning the light source.
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The |ight source may be adjustable relative to the
source base plate for positioning the |ight source.
6 The direction of the light beamenmtted fromthe
i ght source nmay be adjustable along a pl ane
perpendicul ar to an axis of the hinges. The spacer
el ement may adj ust an angl e between the source base
plate and 5 the stopper s@rface for adjusting the

di rect i L, e r igh

sou) oo AP E BB o AR B Gl ke may oe
adjiEigiie plepatespiafe paipendivelat locan aui$ bf the hiveeser

understood and readily apparent to one of ordinary

skill in the art fromthe following witten

deslt¥i sperenelempnivery griustra ApYle Retwsen tha@olrse base plate and

the GRIBPHPShHRR 1 BLLIR MeaREsH of B ¥R Kdtim dRittddOveR tléVight
shows a perspective view of an airplane having a
SOUE&ction renmoved fromits fuselage for fitting a door
surround structure according to an exanple
enbodi nent. Figure 113 shows a side view of the

' j Qur. fng to an 20 exanple

BR@%@%&W’OQ gHrT?%éB%@ﬁ&ééa sectional view of a

fusel age of the airplane of Figure 1 B along |ine

A- ccprdin 0 an_exanpl di ment 5 Figure 2A

SR nPaRr e A eG R G Ecletost SR Smarent
to ayfe of ddovary skilt iro timesl agtt frars ttoe éolmeirgr @ritken tesaiptiox abphay of

' . Fi.g , - tional view of

oxefRROGTHe o sohe Rl B By RER AT IR 1" 50 Fi gure

3 shows a perspective view of a door opening of the

do.cl':rigLﬁ‘éJ MROYRG s é@é}éﬁé&ﬁs W gf gy raﬁplgﬁe HQ\W@g Hltion removed
al i ghnment apparatus 1 nstalled thereon accordi ng o En
fron@x’@nﬁp@lag%@aiﬂﬁﬁ}gt a door surround structure according to an example

embodiment.

Figure 1B shows a side view of the airplane of Figure 1A according to an

example embodiment.

Figure 1C shows a sectional view of a fuselage of the airplane of Figure 1B along
line A-A according to an example embodiment.

Figure 2A shows a front view as seen from a side of an aircraft of a door

surround structure according to an example embodiment.

Figure 2B shows a cross-sectional view of the door surround structure of Figure
2A.

Figure 3 shows a perspective view of a door opening of the door surround
structure of Figure 2A having an alignment apparatus installed thereon according to an

exampie embodiment.
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7 Figure 4 shows a sectional view of a source of the
al i gnnent apparatus of Figure 3 about a pl ane

per pendi cular to the axis of the fuselage. Figure 5A
shows a plan view of a target of Figure 3 according
to an exanple 5 enbodinment. Figure 5B shows an

el evated view of the target of Figure 5A. Figures

6A- 6B show schematic di agrdms illustrating exanple
f’g?{}_ﬁ{% Qﬁgé\ﬁéa s%%mégls\géjlg %n* g go % ﬁfjthgglﬁﬁfeng gér?a%thg of Figure

3 ahmb@@ianﬁnerpeﬁdlgdaréomasm\sf tbe fusebagehart illustrating
a method for detecting alignnment of a door surround
structure according to an exanple_enbodinenp. 15
DE TIUrEBADIRSERIPTEONISW ghipdargal efhidgresd pegospies td @e exampie
embddferpf an airplane having a section 102 renpved 20
fromits fuselage for fitting a door surround
structure according to an exanple enbodinent. Figure
1B FupeBB 8hSwsigh Metedliehbe i thiRkedteFidire EAQUre 1A
according to an exanple enmbodinent. Figure 1 C shows
a sectional view of a fuselage of the airplane of
Fi Figueesl 6B-68 @ﬁ@m@cﬁ@‘néﬁ&dﬁgﬁ’e@rﬁsdiiltngrét@g aékampmb@aanos and

enpodi ment . 25 can be seen fro I gure 1A—
oS FER JRETPIES AR 0 BUR oA T PR AHorS ol gxample
embudohadre door of the airplane in the exanple
enbodi nent. In addition, as can be seen from Figure
1 C a remaining section 104 conprises about |ess
t hdmgunal7f shopk & fiew fahse lilhgeaiyigr & umdtisrdefoc eieteBtimyp eligninregt of a
' . the exanple
coop g S AT p LB BreR, i 1 & work 1 s
being carried out. 30 Figure 2A shovvs a front view as
seen froma side of an aircraft of a door surround
structure 200 accordlng to an exanpl e enbodi ment .
DERARERDEBCRIRIION cross- sectional view of the door
surround structure 200 of Figure 2A. The door
surround,  structure 200 |s usual Iéprmde of a skin

| afiUra 1 SEeHsHR PETSBRaVRiYiew, of @nGiPpe haiges 3 Seiian 102 removed

from its fuselage for fitting a door surround structure according to an exampie

embodiment. Figure 1B shows a side view of the airplane of Figure 1A according to an

- example embodiment. Figure 1C shows a sectional view of a fuselage of the airplane of

Figure 1B along line A-A according to an example embodiment.

As can be seen from Figures 1A-1B, section 102 is disposed between a front
door and a middle door of the airplane in the example embodiment. In addifion, as
can be seen from Figure 1C, a remaining section 104 comprises about less than half
of the fuselage circumference. Supporting means, e.g. jacks 108, are provided in the

exampie embodiments for supporting the airplane while work is being carried out.

Figure 2A shows a front view as seen from a side of an aircraft of a door
surround structure 200 according to an example embodiment. Figure 2B shows a cross-
sectional view of the door surround structure 200 of Figure 2A. The door surround

structure 200 is usually made of a skin layer and support elements, e.g. stringers and
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8 frane, as understood by a person skilled in the

rel evant art. The door surround structure 200

conprises an upper half 202 and a | ower half 204

whi ch define a holl ow door opening 206 for nounting

a door (not shown) thereon. The upper half 202 mates

with the Iower half 204 at interface 208 in the

exanpl e enbodi nent. As nen®i oned above, the 5 door
frarriegrig ﬁﬁ@%ﬁtﬁw ﬁ)? g%mﬁson(%%liet? f%l tﬁ gez va E%rg g e?st;n%tung structure
200t sootries ds upipet helf f&@éardge lowerchatff 213‘4ewbeh defiiee \a déllow door

: : 0 i.cal ,
oPeQ‘b%LZtB§ i%ﬂg%ntl?é réé%mq5 ngght%ﬁ/td‘fh%r&ﬁt Thé? ué%%bi}ca"ﬁ‘g% !'Qaét’es with
the lower oali 20 at h‘éeriba;@rZOS\imtt@teXB@plampm@mmm dlsymerionehabaye, the
doopfsuFerﬁde‘@erégﬂreoﬁod b@plﬁ(%% theUrdnaiBg s |c5rpclbgrﬁrgépé) 1&,191h|ch

di scussed above door surround st ruct
COMPEESRPPRNIM2tely dyenthitds|of the fuselagegiircumisgnser The wigth dthsedoor
surrb@@é&ructdﬂ@ 2@@%rty§|\a'élfy0éﬂ&gt ﬁd |Hq5 8RB, A0hE %ve%’t t°st &fdut 500 kg,

usi n an overh mechani cal equi p
eXC'@@%ﬂx@)@ d%qﬁdﬂ"a % ?Rﬂﬁ@ﬁf“%tﬁb’d’”&ﬁh'&? ?fﬁhﬁr‘t@'&hh at thew@gr gurround
stru@et2oon of it fusel age renobved, such as the one shown
in Figure A As will be 15 appreci ated by a person
skilled in the art, the OHVE is capable of shifting
t h@\SdﬂﬁusséﬂJﬁﬂimn thesdlgod Gukro@nd2 &fLicire 280 Ir¥ayabe et separately,

Il
o 8 SSUBRE b SRRk R RHED et SIS Rk g o
usm@an dvetheee mechanicd equipoent(@HME)s tindipdsitioed Rtoaamchiiphde that
hasfaugc'e%lt 8}9‘81’ ﬁ%slé%tggr gmtoéeugégétf\ég gh B|$ ggl}ow?% l'-&@tﬁta ‘%W 5&% will be
app@matgﬁt btr_e mnositlhdt inethé wste ey OHME detapableonf @iiftinthe door
surrﬁlgncf'%tﬁ% ?Qggﬂﬁ?%ﬁg%?\rﬁgg%? go&%‘”&ﬁgl Jb%l ar?%;teﬁgrd?fttng fuselage
for pciustiag|isgpasiign sandeorigntatiog.eflier @lgeoﬁﬁbb%a@en Fhegydioer Surround
struSRWSoP aRe ErRPRSELYE stfu&weqt a%hi‘iQéH t@rﬂs&b aéééﬁ.ng méeng are

door surround stfucture gure avi n
appligd ig$ReWE t%ﬁ%ﬁ"aﬁ“ﬂ?”“%%"f@m@ 30@ RBtodbn fuselees-dh ﬁgtefrrtpn of any

misARnMBnEYARB RS RBIND02 ThE 1R IodBMBAE 260 RAEAiS out before
source 302 and a target 306. The source

pe”’@@?”&%ﬁ’ﬁf‘ingé‘%eaﬁst a8divesoars@pisd e of enmitting a
subst antl ally narrow |aser beam 308 onto the target
% ? sour ce 302 |.s r.otatab nount eg to tg door
hi bgétr% FhRws 8rﬂ§r§qe& Ve ‘@e‘ﬁ of g DBB%}mgn (pef of2 g’doelf surround
strutthe 200af Fyure DA haviad lau @ligtinger? @Pparatus installed thereon according to

an example embodiment. The alignment apparatus comprises a source 302 and a target

306. The source 302 comprises a laser 304 capable of emitting a substantially narrow
laser beam 308 onto the targst 306. The source 302 is rotatably mounted to a door
hinge 310 on one side, e.g. the upper half 202, of the door surround structure 200
(Figure 2), while the target 308 is mounted to a latch area on an opposite side, e.g. the
lower half 204, of the door surround structure 200.

As described above, after the door surround structure is temporarily secured to
the fuselage structure, the source 302 and target 306 of the alignment apparatus are

mounted to their respective positions on the two halves of the door surround structure
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(Figure 2), while the target 306 is nounted to a

| atch area on an opposite side, e.g. the 30 | ower
hal f 204, of the door surround structure 200. As
descri bed above, after the door surround structure is
tenporarily secured to the fuselage structure, the
source 302 and target 306 of the alignnent apparatus
are nounted to their respéctive positions on the two

200hﬁ’1| tﬁs%x%ﬁ[%lﬁn%%erﬁ U, fﬁﬁggmﬁ%; rtt%:% lt?on of. tﬁ@%sell ?eatn'?%oa on

odi men nmeasur position o
the |targ§t 3g6amnBOBiSaignmenk ¢.6r g@iars%an@m@r rAas agdvgnispeeusly be

detfmbhed! ifR&igald aRgWoRected ABLiadV MRt GROMTH Y InB Sstructure 200 is
det erm ned,” 1 nvesti gated and corrected before the

PemRRRANtIK (TH9S5RIAG Ine WJ%‘W@%@)’G“P? per manent | y
|ntegrated into the fusel age structure. 5 Figure 4

Wws a sectional view of the sour 2 of the
al i &H&%ﬁﬁﬁa‘%éﬁéﬁ%‘ab‘f‘e"” ef Grsé?”@ezi’g(é&? 81? %‘95’??%’“ apparatus of
Figup€ B @ ot Cplhid pdrperidictilaixd he@iistdn eheffussagege. As can be
seen in Figures 3 and 4, the source 302 in the

exanpl e enbodi nent 10 conprises a |aser 304 fixedly
nouatasel Heosemnl |m§guré’w$ det 40Be sdtree 1303 ér tH@GixdEmIM@ﬁbddﬂnent

comgaf%mt ei?ftf? S@élf' eca od%% %Sttg ?asepﬁnélggﬂga mﬁzﬁ Eagﬁr ﬁqﬂ% 2 is
moumniaciera nﬁ)ébr(adjuﬁtnnemt anathamsh) eg. paided blele 402, thwfigarcidsto allow

mo@h’xg‘iﬁpgfs’sg??% gader 4{?% quhlﬂ% c!ﬁ%g{lt%{ %ﬂgllijel ?%i%gtdf% szseiage
for fingspasitiodal erlibiggore otgthesjs$a§\bs>ldeb 4p2.elhenguigash gige 04 d$ fastened

usirlgh€q | & : dﬂag éi%rnt é%@@méﬁfrwtw:sseﬁhoidemﬁz R 5%5 l-pfixed base

the UI 4 1s nounted to a us

of the gui %d:?i@ﬁéoérls Fiupied tegepiaip 408 usinge- Q:Cﬁﬁ*ﬁﬁ"‘fss{é@oﬁs The plate
406@0H{pﬁ§ést ¥ Plgfahﬂ/' dfgﬁlgln‘?@&% ﬁ&%oﬁhpw g@eatd a@g \Jttﬁ seiected

ect ed h|n e | obes (not shown

h‘“%BPesn ”ﬁb%h%‘m OBFhetqﬂ—?r 86‘8? 3§9r°|ndl]‘i’18°%rt~°r”lf@t-'ﬂﬁ étruc,ﬂc'fe R hinge
pin Ab@Bansepied iR dx@mipRs&hbREnét thioBgEKe8Pbe hREb Mbes®NSupport

ol es hi n ort pl at e
the g 4kcerdo Fr @R BI T HURARE A it Bodrotoed B he. door
hlnge 310. 20 By haV|ng t he Iaser 304 nDunted to the
406, r ot at abl d t or
b el g RsSpd bRl Bt iRy JhEnihs e guated o
the pequemgh @’lﬂ #ire dicection afxths laskr 30h e dpiage p@rb@ncd)anarhe an axis of
the Rirngég @P%r%b@?}evégtﬁg a&;ﬁstgglls‘ouén%u];mgt thg?aseraéeear ?tﬁ@es the target
306 (Figure 3). in addition the apparatus according to the exampie embodiment can
advanfageously simulaie the actual rotational movement of the door. Furthermore, the
apparatus according to the exampie embodiment can be advantageously used not only

with a pariicular door surround siructure, but also other structures having hinges.

it will be appreciated that, as the door hinge 310 is fixed with respect to the door
surround structure, a distance d; from the laser 304 to a reference edge on the upper
half of the door surround structure along a direction paraliel to the axis of the fuselage is
predefermined. The hinge pin 408 preferably has a diameter that is close-fit with the
diameters of the through holes on hinge Iobes in the example embodiment such that free

rotational movement of the plate 406 about the hinge pin 408 is minimized. In addition, a
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306 (Figure 3). In addition, the apparatus according
to the exanpl e enbodi nent can 25 advant ageously

sinul ate the actual rotational novenent of the door.
Furthernore, the apparatus according to the exanple
enbodi nent can be advantageously used not only wth
a particular door surround structure, but al so other
structures having hinges HD wi || be appreciated

w8 b 14199y 98, 70 o BB ER 2 oo
betwdee thabmpge 8és o tize dcmrémrr@aaretmcemre griteodimere suchhiabf lateral
mm%gnregrﬁf ﬁw%oﬁla UkdeP gl 5 o% r#%&% %aar%xl%ngo ‘%hedhmg %? lthe fuselage) is

he "a
advgytegrously minetzedTRbusitiyeosiion afdige tasef %Mamq/thh dasenbeam 308

(FigHie?dT ﬁﬁmﬁrﬁék "’{gﬁ’a'ﬁt?ﬁe@}?s‘? gtec‘(geqhdt o diameters of the

t hr oug es I n the exanple
enbodi nent such that free rotational npvenent of the

pl #,An&08s @Q@H&te&[ hﬁ‘ Fﬂju?@ﬂ Q's‘baé@%lérﬁerﬁ" BigMaZed. schdly 410, is
addi tion, hi ng_&u%o es on e plate

Provkiss) 1 N PERBRIRISTpodkTaINGfar ARG Bgusieckas o pyss! beam 308

alorgel paen pérb@nchd:tﬂ'@ﬁo higbsss emnnk 'hﬁlgé(?ﬁb e édﬂe\ﬁ h@o comprises
I ment suclv%hat eral.  nopve t he

3 d'B‘F’Q‘?@ %b’ea?lfﬁ'@ 2 SloPReTfYIaEs ok oaéveaﬁv% g ¢ %we Taa |d§3ta' end
41206 ptrhferafbwsehm)j insa resilmntrm@muség mefinirdissbr of BiSstic, for

th t.h 304 th b
oottt sy boiaeh e dad Hhe 202 and i dspeanassTo. The
cap anewst @bk eotaﬁ%maﬂmewuplﬂsto ithd plater406ade &1g. threads gndt shawn) such
o 5 P SRR B oo
betwess 1ha_selatebé%nﬂldgtheafmdgd@)rpﬂuag&a 3peripeaniiistad ar theo example
eml)toaf?néﬁ(.'ﬁ?s Qgﬁhﬁ,e#bl@%toﬁjogth Igg er SRR ﬁ&r(c@vi/he %Qection of the laser

a dist

conprises 10 a ¢ end 412 abut't | I'Ng
beam F08aean 24 adjpsied heeamios that ﬂ@éaﬁ@eamrséﬂiﬁs §heaﬂar®m 8086 (Figure
412 is preferably enclosed in a resilient material,
3). ; :
e.g. Teflon, rubber or plastic, for reducing or
m ni m zi ng abrasi on between the distal end 412 and

t heiglpo AR é”]p@an VB ofCRB té%?‘ﬁ’oéje@ F'lg?.ﬂ&: 3 according to an
rotatlonall cougﬁ?s§to the plate 406 via

eXamREe SRS Pt an ?ﬁa@fewemf Fn%tgw@t %@6 of Ficue 5A.

or knob at a proximal end 416 of the cap screw 410,

an ,angl e 15 etme Eh plat §g6 and the fixed dog

i AGEORD T T S0 el 17 Bt 3RG FBNE st BersnBlAte, S0Rsand a
targat psletsuim wigich &l (ﬂyﬁﬁsed)lsulﬁsftartth&y barperidic i, to Rienbaset figte 502 in

dlre Q E | aser Eﬁﬁa 1;408 can_be adjusted to
the St <Pibefiet “Tos3er o S04 cloeS g s Foniie thecton
parglEi tguhe axi8 of the fuselage. A plurality of through holes 506 are provided on the
base plate 502. The arrangement of through holes 506 on the base plate 502 in the
example embodiment matches with the arrangement of respective holes provided on the
latch area on the lower half of the door surround structure. The base plate 502 is
secured to the latch area using fastening means, e.g. pins or bolts, that run through the
hoies 506.

The target plate 504 comprises a marking 508, e.g. a straight line perpendicular

to the axis of the fuselage, cleariy drawn on one of its faces in the example embodiment,
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20 Figure 5A shows a plan view of the target 306 of
Figure 3 according to an exanple enbodi nent. Figure
5B shows an el evated view of the target 306 of Figure
5A. As shown in Figures 5A-5B, the target 306
conprises a base plate 502 and a target plate 504

whi ch is disposed substantially perpendicular to the
base plate 502 in 25 the dtanpl e enbodi nent. The

s |i I t abl N
L A SRR, AT TS e
par@ileutoaihe teyisaff thehfuselgde lsairesie®@6inad eApthonigt ddlesrb06he aligned

witfg ﬁe%?ﬁéiv%trﬁleéoﬁroyrggg 89 rhéa qgﬁéﬁﬁgif Qif th% hJ O%P %gargl?nidﬁ ?tru5c9u6re, the

ase
distamgecthefomi thée maﬁénmﬁﬂ&ﬁgmreme ewoermtha/@wﬁolhalﬁ of the door

surrﬁﬁﬁd’ LRGSR kId ﬁedlrelcﬁ%rpg‘l@{s el e%ﬁe4 %rdéJg%chfe @éatpp&erabky

oor surround structure ase plate
appsadRtely agyak tecthe gitancgréan dbﬁ ﬁgamdgteémﬁwwerréathet ispthg. laser
beall BSeecR@l foSsirikd e fadbt {0 UG éﬁﬁoxnhé’de@satSQ%omT%ng the
tar% et plate 504 conprises a marking 508
marking 08nht |1 i ne perpendicular . to the axis of the
fusel age, clearly drawn on one of its faces in the
exanpl.e epbodj ment, 11 The dj stance between the
mark) ﬂ@scﬁg%)d ahyer Wit FeRrsEgHe %@F@sdf 5REARIHIRY 410 (Figure 4) is
providigcetot adgust HiDdirgpasmabl @k & themaK e thkainple dntsRindd® as the

asdyis Pt P AR BB Do RES) e SRl B he faser

beatrhstrikkmocansanly beiadjusted wdngr e dirddiien 5d? statincpardi®l o @ marking

: 508%:35%{ e 55‘%6291’? tRer si g f ?rtﬁg %ar&ﬂg%gggd%{%engh]gy\er th?ilgiatwe

oor SOTToung structure
positignpefdtie taeemanddie mﬁh@gﬁ@t ance d2 is preferably
approxi mately equal to the distance d, in the exanple
enbodi ment, that is, the |laser beamis expected to
st rA #ietanereDthghren noink PearBiGie apmpfinbefeis aiipmained indbi wkample

emBdRRsht LRRg mgéd}ﬁgﬁgﬁruﬂe@lt rS d§§§rﬁiep?9it€é?off% itsgnce D is

respect to Figure a cap scC ure

- withgt g\thessgold de@d [dgsign fteleraars)edd BpProTUNOHRd |s§g<éwebléaﬁ¢nsudered

alighél:i im%eeé@ﬁﬂilee eRIHBARHENE Bnd B&miaRgnt f’aﬁ%ﬁiﬁ ic% thd %668 surround
rel atlveto direction 510, a point %etare

SUUEiUER 1 B§4UsiiRgSeSTTRIS a%@@rﬂe%@awfs%%@ced% l%m%t%éhan the

des@dj toista@de ah® A8orBsiiclRE fstr@cﬂur’élg cb:ﬁbﬂerécﬁ n&aé'l@hécﬁin th® example
r Kin 508. . Poi nt P on_ei %her sid

he
e R A A FBB ALIPHE BRecRe SParaTvassiggment

positions of the |aser and the marking 508.

in an alternate embodiment, a target zone (not shown) is provided on the target
plate 504 based on the design tolerance, e.g. by marking a left limit and a right limit in
the direction 510. If the laser beam falls within the target zone, the door sumound
structure is considered aligned in the alternate embodiment, and permanent fastening of
the door surround structure to the fuselage structure is carried out. If the laser beam falls
outside of the target zone, the door surround structure is considered not aligned in the
alternate embodiment, and actions are taken to investigate and correct the

misalignment.
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A di stance D between point P and the marking 508 is
determ ned in the exanple enbodi nent using a
measuring instrunent, e.g. a vernier calliper. If the
distance Dis wthin a threshold (e.g. design
tol erance), the door surround structure is considered
20 aligned in the exanpl e enbodi nent, and per manent
fastening of the door surrddnd structure to the
}c g%@%ﬁe gitqéﬁgh&{l hschéragﬂ%r rdla%Fol er[!gﬁt&éfétm& exagn&?t I%c:é:nearlos and
respagtiveo unigalgnmgot urededtion cmsslltaje.rsm e aglpagated df ntieh example
e enbodi nent, and actions are taken to
Investigate and correct the misalignment. 25 In an
al ternate enbodi nent, a target zone (not shown) is

Pr QN kG 6N tﬁé‘ Gp%é?rhgﬁtand m&ﬁﬁfﬁ% RAREG P Qg’rmd%bﬁ% are

t ol er ance, q q limt an arlgﬂ
SUbFﬁaﬁ‘i*E’c”ymﬁrfe%fH@ ignece cthugnths igser |eaimaDg Hamsthe sawce 0P on the
upp\ét i sﬂnkteB ¢nd RfRetogonte IvAS Héﬁ@[:bs’ié’rfnb%&wg b fn’sEFl’%nHé €08.

is considered aligned in the alternate enbodi nen

and pernmanent fastening of the door surround

st M Figuire 680 ohd.n @r busehags 6t the Globr Surdungadtiubck ard built with

the | aser falls 3 tside of the_target o
stareg 60y, e 35 TP bRans P o RS seirgs 107 Hayels ina direction
per;aéndg:nad td Bddh602 ah ties npper reifhd dhareodr, sumdlnd efri@ii®, Bictiaser

beairbs Inﬁ tﬁ? éé]r\égts é gri ﬁg\?ﬁg@ﬁ 5%?{ % dt&?agpﬁ? mﬁérln qg?gﬁ%rking— 508,

wheré Dad s gralahen@aeﬂwniﬂs&grﬂolermcé.os and respective
m sal i gnment detection results using the apparatus of
the exanple enbodinent. 5 In Figure 6A, the upper
hallf ther@xample| @neadithaittf afiér theedatwaurround sumaure is considered
; td al IR
alighbd, YeitrBntiaGen AU RREAC & hﬁg¥t§oﬁ%cgﬁi§§ég§2‘to§!§élﬂﬁﬂ% doEPQamund
strugiyre tasthe fusglaga structpgetin 30dition suppolt Risnerial €.9. Sﬂ'mgel's and
franfdtD ok AR d) lshrr@lrRngrichife E@éﬂhé@i \ﬁﬂgresb&tlﬁé QU SorBBements on

one or both hal ves of the door surround structure are
the fiselege \ﬁ)i”fcl‘i”re Heing [Bgh 'é‘?}séﬂﬁ@éy inggraling dhe dans sHEUE Sesiite to

the 3&%3596@%%% Slpbldi&'ewaQﬂ rﬁé;ﬁkﬁ@'bﬁlltl Sbparafbiy 86l B8 door surround
cular, to gq<§602 hal f of the
t

st o heTb eGP oP e OPETIR 1208 o ks 2B (e ieleigtes door
sunbancg etiucBi6 using ahidtiowetiedna) £ gain aHUES tTas positin faﬁd)mientatzon

o 5L R e L 5o e SR e PR e

to ttleadoos ningauAth sFiguet By enl’dae cduos i steved! structure. In the example

em

embodiment, as the upper half and the lower half of the door surround structure are
advantageously aligned, the door is able to fit ¢ the door opening 206 without

interference or gap.

Figure 7 shows a flow chart 700 illustrating a method for detecting alignment of
a door surround structure. At step 702, a light source is mounted to one side of the
door surround structure. At step 704, a target is mounted to an opposite side of the
door surround structure, the target comprising a marking and configured to receive a

light beam from the light source. At step 706, a distance between the marking and
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al i gned, permanent fastening neans, e.g. rivets, are

applied to secure the door surround structure to the

fusel age structure. In addition, support elenents,

e.g. stringers and franmes, on the door surround

structure are spliced with respective support

el ements on the fuselage structure using e.g.

rivets, thereby integrating3the door surround

[ r e C

te o Ry b Cladn b RRE BB R bR iR feret Bhoes
on th¢ digtange detweaent memmhrhmsta@d the lightdeam aptbritageR06

(Figure 2) on the integrated door surround structure

using a hoisting neans, e.g. an OHVE. The position

andhe @lignment epparaigs and @aﬁmaqmpndmgr’t@@}@e%namp@ ermeodifoent can
hav® pﬁ?ﬁiﬂ%&xg %vhﬁta@é’é L@\Ie? dthgetaﬁg 39) I%Splgg es' SC§rﬁﬁé+5§ dyith the

oor hinge 3 Fi gur e door surround
con‘éﬁ“ﬁ’%' dnaging ysiRen. é’%‘aﬂﬁ‘pF%Q%F@Wb‘émenéﬁmP'eésarldh%xﬂ%%ﬁ* the

alighktAdrit appatatlf Iﬂ‘%V‘@résélﬁ'lﬁveﬁﬂ‘oﬁ B/ HREgeB LSV Qigﬁﬂcantly cheaper In

structure are advantageously aligned, the door
addifign. dhe dnstaliatieryang, epgigtien pr@ﬁ’l q&?a g\ﬁetmgfgfably faster than the

existifl} @bpREEMES FaF @@Ehplecl Gplhe ! leSAMVES aﬁdfrle%‘\fcﬁﬂhafdr m8éhanics

illTustrating a neth det ctlng % J g?
workjhg 3 B g 9. BEraeal BuS AIPt Sy gY SUACqK, AR modification
woris ol e ao&amgms@ ricd affetteds iAthe, the difrenerd @pﬁarﬁws fad tkthod of

structure et j,s nmounted to.
tne 8’&5‘6"3‘? PR @8“@?’9 rﬁ'SPVé&Vo%?SV ?JP%-uAﬁ’S"@FPLC&e Gifiad g example
emdodingget iscoamied sutriy measurikg e distincobétivgen & leserrieam st on
e olsOBl BEIGATRL e W0 p80T65: o o0 gnlr coe
redustion hed fethge€AP sandlysie and n@&z,ralvih eemsarmanalthegaimemem result is
-Qﬁﬁﬁ on the distance between the nmarking
mmﬁﬁ%ﬁ%ﬁ@&“ig tgbean1on the target. The alignnent
apparatus and net hod according to the exanple

empoging bpsraBated t@aﬁepe?écﬂﬁéi&lle@ialﬂtthé“daYtafﬁta?‘ﬂ@ﬁreR:\ﬁ@rvana’uons
t he exi St|ng ap roaC es. are

and{op ARtcREANS| mﬁh@@ rﬁ@d%%ff@.ﬁrewnt d‘l‘?’ei"’go"g éﬁ shap yn the specific .

embcalnghis GRABLCdepARFgENRR ﬁﬁé \&Birit oP&copt! bOMEMention as broadly
s of the present ion is advant age

paratu t
desgfﬁljﬁ ? N BISERRF SEPRASHRGNLS Afe. T q’&‘d‘%?’ier Bnbe eensiderrRa :§|q(ﬁa[{e§ s to
be iRRtaOREIMtroPrestictitdie apparatus are preferably faster
than the existing approaches. For exanple, airplane
| evelling and restriction for nmechanics 10 working on
ai rpl ane are not necessary; thus airplane delivery
schedul e and nodification work flow are
advant ageously not affected. Also, the alignnent
apparatus and net hod of
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- the exanpl e enbodi nent are relatively easy to use.
Al i gnnment checking in the exanple enbodinent is
carried out by measuring the distance between the
| aser beam spot on target plate and the marking on
the target plate. Thus, no skilled workman for data
15 reduction and further CAD anal ysis are preferably
necessary and the alignnentl4result is -avail able
CLﬁN instantly. It will be appreciated by a person
Ied in the art that nunerous variations and/or
nndlflcatlons may be made to the present invention as
shgwn i ' t
dopart | s B ddcund iR SRl Jodt WMidhg siugpure. the
methgd Bpoatsing dhesetepbeti. The present enbodi nents are,
U NGK&IRRE = Iight Qﬁ;é&[b%&%&@ of fhe@ldbr 5&&&%5&' f\?}ée;?e

illustrativé not restrictive. .
methittingra dgepeciy AY apPegittheide of the duvrsusipund igcture, the

target EoRbHEIRG a MArkimEe bR GoRfYREY 3 'ﬂ@ceﬁ\;eea 3lpﬁp§%§f& :rfro'i_’n the light

mounting a |light source to one sid
SOUEGHy #B%ind structure; nmounting a target to an opposite

Si @etedirifg =0 amtarie beWREn Sthe UahiirRy ahd&he tihg®eam on the
anr|3|ng a marking and configured to receive a

¥t ght beamfromthe light source; and deternining a
di sitensie ahemgﬂment iBeletaidd Biged R thé QistdrgBibef@adn 98 marking

targe re|n an alignnment is detected
andt&ggﬂ%g) %‘&? 9%¢e between t he mar ki ng and the
l'ight beamon the target. 2. The nethod as cl ai med in

claiml ' t ur C a

o2 LR A O B FERRA ISR sl omprses

a lag#rer ei n mounting the light source to one side of the
door surround structure conprises nounting the |ight
source to one or nore hinges di sposed on said one

si de of ThBangibed asuplaigpddin claims 1 or 2, wherein mounting the light
source to one side of the door surround structure comprises mounting the light

source to one or more hinges disposed on said one side of the door surround

structure.

4. The method as claimed in claim 3, wherein the light source is rotatably

mounted to the one or more hinges.

5. The method as claimed in claims 3 or 4, further comprising:

positioning the light source at a first distance horizontally from a first
reference edge on the one side: and |

positioning the marking at a second distance horizontally from a second
reference edge on the opposite side, wherein the first distance is substantially equal
to the second distance.

8. The method as claimed in claim 5, wherein positioning the light source

comprises first mounting a source base plate on which the light source is mounted
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20 structure. 4. The nethod as clainmed in claim 3,
wherein the light source is rotatably nounted to the
one or nore hinges. 25 5. The nethod as clained in
clainms 3 or 4, further conprising: positioning the
l'ight source at a first distance horizontally froma
first reference edge on the one side; and
posi tioning the narking at 1& second di st ance
fo tll?@ Ehé %F%ré ¥an 803 thEST ?Eﬂs?r{q‘?{h%r@ﬂ? Sofﬁ’gg ?elgﬂzet tlaethe source
opposite wherein e fIrst distance 1S
ba&@mﬁﬁeantially equal 30 to the second distance. 6.
The nmethod as clainmed in claimb5, wherein positioning
the light source conprises first nmounting a source
bage pl die Bathak an daimed|ighelaiswubcer Bs wielgit awsitigning the
markfhgl R8s ‘?lf‘strﬁ%%tlhb @%ﬁqe@%s& Relle 3AIwsith 59 atdnf%table target

| ight source relative t he source base
plateg TEHMER Gsinel aPRRSIS| HI% 94 the @%rswoumﬁeﬁ*@rcwre nd then

adjiRAing theOBrd pldi€ rel BB thd thrgetHaEE pR%e f i st nmounting a
target base plate on which an adjustable target
plate is nounted to the opposite side of the door

Sur8 ound”lhétr'ﬁetﬁb«w &€ cRitded heany %ﬁb U@Sdléialﬁg 3 ey tf@ﬂtk@tcomprlsmg
l.ate r.e target base plate.

acifhiP e iEten i s bar) Sifle © P rStRSTtctarHS an axis of the
hindasr fohpssitomimy theiliggt bekdn adthustargey. a di recti on of t he

i ght beam al ong a pl ane perpendi cular to an axis of

the hinges for positioning the Iight beamon the

t arget . The rivdtbodetshoaimes io|chdimek) Whereilnadjn!ﬁingmnﬁéa:tion of

f el S

the a}%hyﬁgérﬁgc%rn;gnsgsercﬁé%tﬁ’ﬂeg spa&g' ?l Q%E'{etcg\g@%& fq%‘i(l?%én e light
Soum Fsia @f@paﬁostafage@[6ﬁaowwefeth@fdoph@rmdﬂr@etucﬁ

the door surround structure. 10. A kit of parts for

detecting alignment of a door surround structure, the

ki t10of kit of RAHFDIOr SRiRgtingaligryant o6 ardoer sempynsstrucire, the

kit d¥PafB @BkBHsihg one side of the door surround 20
structure; an
a light source adapted to be mounted to one side of the door surround

structure; and
a farget adapted io be mounted to an opposite side of the door surround

structure, the target comprising a marking and configured to receive a light beam

from the light source;

wherein an alignment is detected based on a distance between the marking

and the light beam on the target.

11. The kit of parts as ciaimed in claim 10, wherein the light source

comprises a laser.

12. The kit of paris as claimed in claims 10 or 11, wherein the light source
is adapted for mounting to cne or more hinges dispesed on said one side of the door

surround structure.
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a target adapted to be nounted to an opposite side of
the door surround structure, the target conprising a
mar ki ng and configured to receive a |light beam from
the light source; wherein an alignnment is detected
based on a distance between the marking 25 and the
light beamon the target. .. 11. The kit of parts as
clainmed in claim 10, whereilf the |ight source

conpris Jaser. 30 12. The Kki.t arts as clainmed .

B s Red 87 Sas ERcdned Wi S PEGHP B faf'sBERe i
adaptiafoecbidtable meuumting go the @merenoreirggeli nges di sposed

on said one side of the door surround structure. 16

13. The kit of parts as clainmed in claim 12, wherein

t hddl i giheddupt paits asdelpired noany otataibdi@msothte i§, thather
corlf G Qe s lrog DG EAIER rih e 1B S 19817285 rgountea fo
posdionpeitke ightgowsar ce base plate on which the |ight

source is adjustably nmounted for positioning the

Iight source. 15. The kit of parts as clained in

cl aiPns  Thedfit 95 patih@seFlaimedent glpigs 14 Bnpr. i wheyely the target
coniticB8la BARS REatRat@oihich BN adithidbleailfut i onrding the

conprising the 10 marking is nounted for positioning
markig HEKNRG. forresitaindine AkREr t s as clained in any

one of clainms 10 to 15, further conprising a spacer

el enent _adapted for coupling. between the |ight source

ondta " aPEH P eaft ARetBim i SR et (3B, Fortner
congitisingan dpadar widroee, adspesceion cobgiingpsateeen tie pdrersentce and a

adj ust.abl e. f or_adj.ysti the direction of the |.ight
storfish #EMESS S rRiartehd? o Mk, BT STl e ke, i ce b 35, spacer
elerdentris sdjustatiedosadjusiingrtee dirbetiondd theclgght beami sing: . a

source base plate on which the Iight source is

mount abl e and adapted to 20 be nounted to one or

nmor'd. hi Agesviesf for meowngog adight seurde &t a giobuseTounddstaucture, the

de¢%gqgﬁgwgh§nent coupled to the source base plate and

configured to abut a
a source base plate on which the light source is mountable and adapied fo

be mounted to one or more hinges of the door surround structure; and
a spacer element coupled to the source base plate and configured to abut a
stopper surface of the door surround structure for adjusting a direction of a light

beam emitted from the light source.

18.  The device as claimed in claim 18, wherein the light source comprises

a laser.

19. The device as claimed in claims 17 or 18, wherein the source base

plate is adapted for rotatabie mounting to the one or more hinges.

20.  The device as claimed in any one of claims 17 to 19, wherein the light

source is adjustabie relative to the source base plate for positioning the light source.
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stopper surface of the door surround structure for

adjusting a direction of alight beamenmtted from

the light source. 25 18. The device as clained in

claim 18, wherein the |ight source conprises a

| aser. 19. The device as clainmed in clainms 17 or 18,

wherein the source base plate is adapted for

rot at abl e nDuntlng to the dfe or nore hinges. 30 20.

Th deV| i.n. a f [

andrei n RSB Tnelo Yy 88 Ficifird 22 2d, duefein the
directien sbiedighbbeam simitted from t]baéllhi Sireryist ah:bustatghtalong a plane

- ce as clains in any one of

paé%@% f%gna;%CﬁE&ﬁhﬂ %% the direction of the |ight

beamemtted fromthe |ight source is adjustable

al o9 aTRkagsicP HsPeBRh&H iRTcidif 20, ¥HefeiRftht NSacer element
hi nges. 5 22. The device as claimed in claim

1,
adﬂ\'f%‘eraéi ANgiRePayseBrthe| ePrERT Daggj ISt agd "Qﬁg?t@%%'t fdgpe for
adjlidlifig SB/AiFR1BASEa MR RarNEmitRe fdnPMRalghssbdrase for
adjusting the direction of a light beamemtted from
the light source. 10



