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BONDI NG APPARATUS FI ELD OF THE | NVENTI ON The present invention relates to
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a surface of a hORORIENTATICGMDENICE FERpETHERMADEWASIEMBIYY @Fphoduct to be

10heat ed by the heati essi on bondin
appar at uses for bondiﬂ@?%ﬁamméw Bﬁ/@ﬁ%éspl ay (LCD) )
substrate to a Flexible printed circuit, it is necessary to align a surface
of the LCD substrate that will be contacted for heating with a surface of a
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bondi ng.5 SUEIELD OFTREINVENTIGNdONe on a daily basis or even on a tine
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BACKGROUND

15 In thermocompression bonding apparatuses for bonding, for instance, a Liquid
Crystal Display (LCD) substrate to a Flexible printed circuit, it is necessary to align a
surface of the LCD substrate that will be contacted for heating with a surface of a
heating element of a thermode assembly of a bonding apparatus during bonding.
Such alignment may be done on a daily basis or even on a time shift basis by users.

20 In such instances, the two surfaces should be parallel to each other during the
bonding process. Any misalignment will cause uneven heating, resulting in poor

bonding.

There are some problems with existing orientation devices used for aligning the
25 surface to be heated on a product with the surface of the heating element contacting

the surface to be heated of the product.

With reference to Figure 1, there is a first existing orientation device 100 having a
first plate 102 and a second plate 104 arranged such that their major surface areas
30 face each other untouched with a gap 106 in-between. A spherical steel ball 108
(represented by dotted lines) sits in-between the first plate 102 and the second plate
104. The product (not shown) to be heated is placed on a working surface 110 of the
first plate 102. The steel ball 108 is located at the centre of the first plate 102. The
surfaces of the first plate 102 and the second plate 104 in contact with the spherical
35 steel ball 108 have spherical recesses (not shown) for the spherical steel ball 108 to
sit in. The four corners of the first plate 102 are fastened by four fasteners 112

respectively into corresponding threaded holes (not shown) located in the second
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30 face each other untouched with a gap 106 i n-between. A spherical steel

ball 108 (represented by dotted lines) sits in-between the first plate 102
and the second plate 104. The product (not shown) to be heated is placed on
a working surface 110 of the first plate 102. The steel ball 108 is | ocated

at the centplgteofo4t B thistirif ard @itRistiPthe Ther fastehers @3 2othe tfik pfate $02 wlllaite 102

dth d plate 104 | tact. with th herical 35 st Il 108
have aphor | UM PACiCRRe Bid Seany’ Tapanaboup Resrbrea sieal BAETE 168 1o si ¢

in. The fougapc oo ersidds dpace from e ] of Ha2firar plafeas02BEdhdYiltihg Wingfeaist ener s
112 respectl eI¥ into correspondi ng threaded holes (not shown) | ocated in
t he second a%y ¢ 104. By twi sting and untwi sting the four fasteners 112,
the first plate 102 will tilt and pivot accordingly in a "seesaw' manner
about the spherical steel ball 108, The gap 1 provj des space for the
STt ng of KRGS aith e e Sysihienion Lelng 10RG B9 & S HeatauITA B obi em
with the :‘ i leadt tﬁ/&icﬁttl?élﬂnﬁﬁfa}sﬁﬁeaéf i PN nE&Y teclee é@jﬂsfeg ifh bﬁdber@d glame firsi platei nd
time, at least t 0 e four steners 112 need to, be justed i.n order
Lo i 11t helth 2t i anbos SBLAT OB R i feraapegt S pBMetba e s <
Slepenflent Odh bpaiod egmeKd thérddlf;ll&kﬁédés e a&ghiﬁ)@grsaﬁ@cfe toerrRiatedtdrea ]gdujduat ][renth S
or aligning,a surface_to be heated on a, pro t 1 |t sur.face of the
hoat | ngttbl HEha SEREA i et NateodAaaoES sudeeshia fe PpREH.AR TeThe
heati ng el effedilicti Phehetlihg @ldnentistricuiitewtbes tieaasdd assedblyh reference to
Figure 2, there is a second existing orientation device 200 having a first
sub-assenbly 202 and a second sub-assenbly 204. The first sub-assenbly 202
has a substwmthiréetence & Fiaue, alferé is $ beddnadteXisBNG ofi@itationttvice @O0 haging Aer r node

assenbly of _a therrro ressi on bondi a r s_(not shown). The first

o ot ol TRt SR B PR L  PeRd SR e R RaY B bbb ingl Bt [ S

\Z/i)gi bl e15 n. rtlr;a}sgurseb%@ntmplrezcﬁérfyumdirséruae 206 6DR6UNtng tS!aSthe&Qﬁife(mbmmyneTﬁ | ot
IS VI SI e |1 n | gure ocat e on . a e ectl.v. S] de urt ac . ere

oTe tuo Suctl SigEn eSS ReRa e APPOR S GE e TR S e e P 20k o

r Ies pect2 B\ée_ ainmrrseatwg a?@ bos pirmdthar eeadi cgrowe o eRYBSis Gvislitﬁ@cth'rgufeez)l eddme f |2r1 St

pate | rrange or, or | oNn a ut .CO n, nqgl | a axl S

Pt he Lo Soffied iBRES foehsttBalot A4 tarbreriusieh 27556 St hien £ty ol Ghated of s

rectangul ar r&@@@ﬂdfﬂﬁeﬁéﬁaﬁé&%&ﬁbﬂé @kepth@t@caésﬂdé elirfaves rHoBNThé gwa s]id_e

conpression u 1t t he r cO ressi O I N appar at us an a | rst

S hapt i seilBcrs 20p ' AruhiR SR TesiRere S Ofk S08 A e BB BpE et The

secon]g_ pl ialt €achldtHes. Theafrge i@ r208r }isﬁ@r@h?@@ fabcvﬁfepﬂﬂ%r?éélﬁ#ﬂja&coﬁmcﬁn

SPecitTlica y . L ongl fu nal .axy|s o t rst s 1 . e n

| ongi t udi na'f\;”%fﬁidlénaé%é'soﬁq(%ﬂ tr}e\/\b"qw 2@68 -hée PG HE-HEERE o%‘gﬂogggtao t he

axi s 218 ofsubaeantiainys tectdrgutar ZEGondA pldté SA12ad usidnplate Rastienatoud@ty jtoians t he

second plate 212 and t

he third plate 214, and it is used faor adjustin
oo o Carmrisans il 5 hE Wi ahascioh bodng erietiE Rnd e g b 09 on
adjOI ust ment Tmﬁfilf%ﬂehafg?% jestengs thsudhl ﬂh_&tseﬁbl?i ﬁlﬁ&)ﬁmnmgtéeleos@ptzatuélz% ate 2ﬁ2,
and It I s use r. adj.ust| ng or|entatil of the secon at.e . about the
axs 510" of rangetlg’ PltAtsgeatath S8 s 2 T Mok apeCras & oadid RS o4
]g_one oflwhimb éiiéét sheft 2$$lq¥]ﬁé dofmnfdrolehgitud)nal axis hmgbfmgmbeomosrte_ Afspoded he
1 rst ate a not her r asSl ener (two. o0 | C alr e ot
shown Pn Fi @'ﬁwoﬁglﬂ'fért%fec?d‘ﬁ %géjf’hk‘en’ﬁﬁgﬁﬁ} %3% g ﬁ'&sté&&’&haewglfa%”% af t er
gdj ust ment Sjﬁmseth_gmo?d Alfs cmlzegnl_d/\ftﬁdltrﬁrhepla@caﬂd @;’23“5 ngeﬂrfbeﬂja‘sﬂirtyl
evice Is t t. el 1 ast ener t he t ener, an e ast eners
o6 ST ot Bfbghy Ot SHeR g Pateca1a rabop] 16t TRURETEh e Pr A SEERG ol ate
212 from rma/cﬁF Getent ﬁh@nkeaﬁm@;]dshaecﬁ;g][platé 266 anertise ae?ebn:ﬂrycfcltatia2@2{c @ndithS
consum ng. urt er nor e, the thre e ast e r rt ac or. IL.I'S
S eTag. ekt BF e akgtainh of fuaronn it A0k cbeddne fis B S8 bvayoor
cogt acr:l_t \évi td@dtk resf Tbediﬁdin,vbﬁllar!esar@ffo%m&_ls:fhénéﬁ 2yl Qdirﬁat aofvhicsemadsmxtvm @ 212
and tnir ate uriln al |l gnne . oor a can ause
20wt ment SFBYe Brjor gkiag Mo tea et dpa ik 8Bls £ BRT ufiBRk faf Ptmrert esent
i nventizy, 238(tRo bSwhich\arslest showalin ELAS 2)dor IdENMhg thef bvemdriief iedecasisenbl y

of a thermoool NP est: 30Ot e made.



apparatus, the orientation device conprising a first sub-assenbly having a
first plate 15 for nounting the thernode assenbly; a first shaft, the
first plate being arranged for orientation about an axis of the first
shaft; and a second sub-assenbly having a second plate for nounting on a

Cﬁn'][c)r essih ONA edBkeh Qvithathe tsé@ridrwsmag@gie?t@ﬁ@rs HM&@HE&%I‘%W&@MS.E: fheS ?CORd
shaft, the | Stp e | arra .T0 orlentat|o ut . an axi s o t he
Soabnd shar el S Be e RS eaB: in Slay Pis GOLE  REL TR LpIR 2080 { h
seCﬁnd_ shaf &nd ItHeesegbh@rpta@é izﬁzn fr}éﬁvhfb@erlhuhtt heghéémg)h thieSdigt df@st%héertZZQCEridSt ment
necnani sm¢c , e et ween, t r st te an t secon shaft or .

ot oo oA o toTsmigo Fertheinosbae UEoaiied, Beioas: orGoeg et ISt shaf ¢
?_nd a Sﬁ&?nﬁi?cja@{hﬂﬁtﬁemheﬂmm i seaoiid @diuﬁcﬁfe‘p@fé@tehbmﬁeﬁﬂ&bddr%ﬁma&nd thfe
Irst shaft or a stin or nttlonotelstpte out the XIS O
he"seomad whRme BooRE Ms of PRt o erton, seratd Shteral SuhiPousE 312 s.

| ocki ng mectamgsigh@ent TEK bogr cdnRestdn eusefadpsintstsifoiram of the first plate
about the axis of the first shaft. The second adj ust nent nechani sm nmay

conprise a second | ocking nmechanismfor 30 |ocking a position of
orientation of the first plate about the axis of the second shaft. The
first ad'us%Upﬂ@Aggchanisnlnay conprise a first fastening nmechani sm bei ng
arrangett fo i'rst plate to orientate about the axis of the second
shaft based on an operation of the first fastening nmechanism 35 - 3-
The second adj ust nent chani sm may_ conpri se . a second fastenin chani sm
bei ng ar r anGeaCHBaHe Wil a1 BPaTeot d'resRihe BVeRiiot heFd 1S,R1EVIGRS e f i r st
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orientation about an axis of the first shaft; and a second sub-assembly having a
second plate for mounting on a compression actuator of the thermocompression
bonding apparatus; a second shaft, the first plate being arranged for orientation
about an axis of the second shaft; wherein the first shaft is disposed orthogonally to
20 the second shaft; the orientation device further comprising a first adjustment
mechanism coupled between the first plate and the second shaft for adjusting
orientation of the first plate about the axis of the first shaft; and a second adjustment
mechanism coupled between the second plate and the first shaft for adjusting
orientation of the first plate about the axis of the second shaft.
25
The first adjustment mechanism may comprise a first locking mechanism for locking

a position of orientation of the first plate about the axis of the first shaft.

The second adjustment mechanism may comprise a second locking mechanism for

30 locking a position of orientation of the first plate about the axis of the second shaft.

The first adjustment mechanism may comprise a first fastening mechanism being
arranged for the first plate to orientate about the axis of the second shaft based on
an operation of the first fastening mechanism.

35



The second adj ustnent nmechani smmay further conprise a second bushing for
10housi ng a second ring, the second ring being rotatable in the second
bushi ng, wherein the second fastener is arranged for inserting through the
second ring. The first fastening mechanism may conprise a first threaded
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devi ce. rein the secon fastener is arranged for inserting through the second ring.

The first fastening mechanism may comprise a first threaded fastener that is

fastened through a first threaded opening located in one of the second plate and the

15 first shaft, the first adjustment mechanism further comprising a first biasing member
for biasing the first threaded fastener and the first threaded opening towards each

other.

The second fastener mechanism may comprise a second threaded fastener that is
20 fastened through a second threaded opening located in one of the second shaft and
the first plate, the second adjustment mechanism further comprising a second
biasing member for biasing the second threaded fastener and the second threaded

opening towards each other.

25  The first shaft may be extended through the second shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Embodiments of the invention will be better understood and readily apparent to
one of ordinary skill in the art from the following written description, by way of
example only and in conjunction with the drawings, in which:

Figure 1 is a perspective view of a first prior art orientation device.
35

Figure 2 is a perspective view of a second prior art orientation device.



Figure 3 is a first perspective view of an orientation device. Figure 4 is
a second perspective view of the orientation device. Figure 5 is an

expl oded view of the orientation device. Figure 6 is a rant view of the
orientation device. Figure 7 is a front view of the orientation device
with a firstgpbatieariatabegedilenidwbiarkwiceatiabaetica first axis. Figure 8 is
a front view of the orentation device with the first plate rotated

cl ockwi se about a first axis. Figure 9 is a right side view of the

ori ent at i OrFig@iace a set@w erdfbctise dewioftite ariettation eavicd. t he orientation
device with a first plate o at,tcl anticl ockw se about a second axis.
20Figure 11 is a right side view of the orientation device with a first

pl ate r ot atmgurel50s kniesploadbuibwaf Secaiedtation sevité.gure 12 is a perspective
view of the orientation device nmounted to a thernode assenbly and to a
conpressi on actuator. DETAILED DESCRI PTI ON Figures 3 and 4 show an

ori ent at i onFiggréiacie a3t fiew o tHeh@temedien @ssiestbl y (not shown in Figures 3 and
4) of a thernoconpressi on bondi ng apparatus (not shown in Figures 3 and 4).
The orientation device 300 has a first sub-assenbly having a first plate

302 for noumpidey ik Adrdnbeewnd theasreatdiby defice vth aifiestpixtengatedsi on bondi ng
apparat us and. @Géi,r st sr}afft t322. The first plate 302 is arranged for

ori ent atd orPHGOGKWISR aBI@ T3t @%Fe first shaft 312. The orientation device
300 further has a second sub- 35assenbly having a second plate 304 for
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about a first axis.
15  Figure 9 is a right side view of the orientation device.

Figure 10 is a right side view of the orientation device with a first plate rotated

anticlockwise about a second axis.

20  Figure 11 is a right side view of the orientation device with a first plate rotated

clockwise about a second axis.

Figure 12 is a perspective view of the orientation device mounted to a thermode
assembly and to a compression actuator.
25

DETAILED DESCRIPTION

Figures 3 and 4 show an orientation device 300 for a thermode assembly (not shown
30 in Figures 3 and 4) of a thermocompression bonding apparatus (not shown in
Figures 3 and 4). The orientation device 300 has a first sub-assembly having a first
plate 302 for mounting the thermode assembly of the thermocompression bonding
apparatus and a first shaft 322. The first plate 302 is arranged for orientation about
an axis of the first shaft 312. The orientation device 300 further has a second sub-
35 assembly having a second plate 304 for mounting on a compression actuator (not

shown) of the thermocompression bonding apparatus (not shown) and a second



shaft 324. The first plate 302 is arranged for orientation bout an axis of
the second shaft 310. The first shaft 322 is disposed orthogonally to the
second shaft 324. The orientation device 300 further conprising a first

adj ust mrent mechani sm 306 coupl ed between the first plate 302 and the second
shaft 324 fawaftadduuThe figt plateedinisisoangéd foneriéntatidn bt en 38R ailftaisedohd axi s
of the first @Rﬁht 312 . The orientation device 300 al so conprises a second
adj ust nment e i sm 308 coupl ed between the second plate 304 and the first
shaft 322 for adj usting orientation of the fi rst plate 302 about the axis

of the 1.0 0, f3,,310. The therno enb
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of the heating el epen i t.h th lanar surface

reference t'§ ltﬂtﬁ '&,e\%ﬁsté’rlﬂegspatﬁ% F?’ngesaan ag uﬁ@Et& oﬁ{gﬁ dgr?(atg?n\éé%%dh as at
35 | east onglalecdtdi isca daﬁd.‘eafair$rlmvm'gnthehhanmﬂeea,ssémblkltagardednaamasrf@nsﬂt@ 332,
for | ocking ition of orientation I t the axis
of the ‘Jf< ?'?gl Sttkglafpa‘?p[r'é’ﬁ ﬁ@j u ‘{fwgn@‘é 90(51%1[nﬁe r§%‘f'3§nt ac? %%gﬁpéh %90 have
been made. &mpr’eas’bry,actula&)raewmdearaldpum aeuuatonﬁomacm:amngsaﬁwhnsniabf lreast one
| ocki ng rrec jani sm | ockin n , £cking a
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shaft 310 asndtheadparsi shaiftt324t o the orientati on device 300 have been nade.
In Figures 3, 4 and 5, the | ocking nechanisnms 332, 316, 336 and 314 are

| ock nuts and herein known as the first |ock nut, the second | ock nut, the
third |k Tihd oasstatidreddévies BO0 Isoadusiatile te spgedtaievibkfirst plate 302 for aligning

the bonding surface of the heating element with a planar surface of the article to be
bonded. Such alignment ensures even heating by the bonding surface of the heating
element on the planar surface of the article. For certain articles, such as LCD
substrates, there is low tolerance for misalignment. High accuracy of the alignment
30 ensures even heating. For instance, the minimum tolerance could be about 10
micron difference in the alignment of the bonding surface of the heating element with

the planar surface of the article.

With reference to Figures 3, 4 and 5, the first adjustment mechanism 308 has at
35 least one locking mechanism, in this case, locking mechanisms 316, 332, for locking
a position of orientation of the first plate 302 about the axis of the first shaft 312 after

adjustments to the orientation device 300 have been made. Similarly, the second



The orientation device 300 has a third plate 340 residing between the first
pl ate 302 and the second plate 304. Al the three plates 302, 304 and 340
are substantially 10 rectangular, The third plate 340 is nounted to the
second plate 304 via four nmounting fasteners 402. The major planar surfaces
of the thirshjptatet 3dOhaehtIos sescandegpstadre REKRingr @ethantsdmnt cthisvichde, each
other. The fasteners 402 ar t .thrqugh four. correspondi ng,hqles 482 in
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third plsat e31%4336 Ehe ecnadock les ahd hbesirt kidwh pb eefiBBBck ack sheaveopntir om t he
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each havi nd°% B‘E]thlhfa rdfq8$‘ '?Li'ttat"gi@e i°HP§'C{°hé‘“FW88%‘Et%{?'?/ons 438. The shaft

hol ding plates 424 are secured to the third plate 340 by four fasteners
422. Each t he shaft, hol di | ates 424 _has a.shaft holdi rtj.gn
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orthogonal to the major planar surface of the third plate 340.

30 Each of the shaft holding plates 424 has an opening 428. Each end of the second
shaft 324 is inserted into the respective opening 428 of one of the shaft holding plate
424, With this arrangement, the two shaft holding plates 424 hold the second shaft
324 in its position in the orientation device 300. The second shaft 324 has an
opening 470 in the middle of its length for inserting the first shaft 322. After the first
35 shaft 322 is extended through the opening 470 of the second shaft 324, the first shaft

322 and the second shaft 324 would be in crossed or orthogonal arrangement.



15 406 has a shaft holding portion extended in a direction towards the
second plate 304. Two of the fasteners 404 are used to secure each of the
shaft holding plates 406 to the first plate 302. The fasteners 404 are put
t hrough holes 474 in the shaft holding plates 406 and tightened into
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t he externafrsigpdtersogal surface of the first ring 432. The first ring 432 is
rotatable relative to the first bushing 426 due to the spherical surfaces.

15The spherical bearing 434 advantageously provides consistent contact
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The first adjustment mechanism 308 has a first fastening mechanism, the first
fastening mechanism having a first fastener 326 for adjusting orientation of the first
30 plate 302 about the axis of the second shaft 310 based on an operation of the first
fastening mechanism. The operation of the first fastening mechanism in this case is
the twisting of the first fastener 326 in clockwise or anticlockwise direction. The first
fastener 326 has a threaded body and a fastener head for assisting twisting of the
first fastener 326. The first fastener 326 joins the second plate 304 to the first shaft
35 322 and is arranged for inserting through a first ring 432 of a spherical bearing 434
located in the second plate 304. The first lock nut 332 is used to lock the first

fastener 326 to the second plate 304 and prevent further movement of the first



20 in consistent contact with the body of the first fastener 326. The
dianeter of the first ring 432 is just marginally |l arger than the dianeter
of the first fastener 326 (riot referring to the dianmeter of the head of
the first fastener 326) to ensure the first fastener 326 has snug contact
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the first flgsdepi@gr 326 relative to the inner walls of the first ring 432.

In existing orientation devices, during adjustnents, fasteners simlar to
the first fastener 326 undesirably abut agai nst unnovable walls in the
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In the assembly of the orientation device 300, after the first fastener 326 has been
put through the spherical bearing 434 and the extension 450, a first washer 436 is
35 placed into the threaded tail end of the first fastener 326. Following that, the first lock
nut 332 is fastened to the threaded tail end of the first fastener 326. Prior to

tightening the first lock nut 332 against the first washer 326, the tail end of the first



BQ second shaft 324 to the first plate 302 and is arranged for inserting
t hrough a second ring 412 of a fad end bearing 416. The third | ock nut 336
is used to |l ock the second fastener 328 to the second ring 412 and prevent
further novenent of the second fastener 323 relative to the second ring
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324 surroundi ng the threaded opening 486 to | ock the orientation of the rod
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freely when it is inserted through the second ring 412 and when the third lock nut

35 336 is loosened.



10 affected by displacenent of the body of the second fastener 328 rel ative
to the inner walls of the second ring 412. In existing orientation devices,
during adjustnents, fasteners simlar to the second fastener 328

undesi rably abut agai nst unnovable walls in the openings they extend
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portion of the rod end 440. Following that, the third washer 420 is put through the
threaded portion of the rod end 440. After the rod bearing end 416 is sufficiently
fastened into the second shaft 324, the fifth lock nut 418 is tightened to abut the
30 washer 420 against the area of the second shaft 324 surrounding the threaded
opening 486 to lock the orientation of the rod bearing end 416. In this manner, the
rod bearing end 416 is fixed in orientation relative to the second shaft 324 and would
not twist relative to the second shaft 324 when the second adjustment mechanism
306 is being used.
35
The rod end bearing 416 advantageously provides consistent contact between the

second fastener 328 and the second ring 412. In particular, the inner walls of the
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Simlarly, the second adjustnent mechani sm 306 nay have a second bi asing
menber, in this case, a second conpression spring 318, for biasing the
second fastener 328 and the threaded opening 454 towards each other so that
a gap, if any, between threads of the second fastener 328 and threads in

t he t hr eadesbconeAhd9128redR4ofisIstBRt coneiat Withtiedold9 oOﬂie@éb@id faBtepér 3d8e1ff i r St
pl ate 302 about th xis of the first shaft %‘éFﬁ‘é}n a%@relé d. t hat
such a gap ©BuPFoRduLE SRR Er TAYeE Jelah¥e dA; thet tengf b9+ fUNPon of
the first phdliman2 thelB&cdnidr g nmmmwmaaaumm?&@ $etohs edstiing bisas

dovvnwardfaln urfaces of the 25fastener th irst fastener
326 agai nst! E"&’bﬁ eping ity NgF Mala dn GPniFient; oot tﬁ tﬁ (—5’8@%‘%%% Y Ar eaded

openi ng 53]§8fast8h€i| 328, ITyie didiGets£6/0MRE seasiy m'$gs4m1|35]@§tll1‘i@’g&é$y lafged $ieh the bi as
aga ot upvEIRRSIERE! 16 ScrKhEsENet STh T HTERGI Prriaeer i Rt PobBed
openi ng 454sec$ﬁd %gﬂ&wﬁmsﬂtofa@ummécaﬁ@&sm@r 3u8 fhag eaugeasael vith thaci ng 30
in the direction Igf the fir tQSé/i 233‘? asald u vvard faC| ng, surfaces of

the fastenefNehyalat thgrgecep fr5'<9e1 'Fé’érlaH% Nty AUUBMERLS: 1%oliCof ¢ he
second pl at &iep@4tion! &f he REPPpRE B0 dudiiatheobhttationpesvied 300 agduny naeseer

otherthant e Co sion springs 318 and 32 a . used, for

exanpl el0 | eﬁ?ecﬁﬂw%]%ﬁ qrﬁ8¥ the%@.dyg*mesePP?&agf%‘ﬁbhiﬁﬁqﬁwez?)ﬂleda"%fzo is

| ocat ed bet wgRNoft hﬁ3§dobbhai ridgad . SA(bxisEldg tohgntbhdrs':jeﬁb@‘ tduﬁagfadmenériw?t 20
COﬁpFESSIon S rlng SITS I Nn avl ca n the first shaft

ronr Lot ho B RBRCg oo 9800 AaE S gk LB Tath 20U, 09a g A BIMEO R0 ot 0.
Ion t[ledSI devg@l{s ihend lhdpétungﬁftﬁé):1 Zeg(&rﬂgﬂ?%lﬁdh?ﬂf tah@ast@umpnef shef tgnsé’aastl I
ocated 1 n petween e cavity e r REN e first
Shart 820 GRAIEY deyion doVas dAIR AP NEOT O Tkl BRplach oane s Bl oo
ori ent atg onurkieMiabR v%l@ andngfeen@le Glccliraey b the bdjuetyne s5iheexBphd Bgendaidni S
pushi ng agal nst the third plate 340 and the other end of the first

conpr essi ond&& ng 320 i s pushing against the first shaft 322. As the third
plate 340 is fixed to the second plate 340, the first conpression spring

320 is essentj all contin ousl bi asj n shaft a fromthe
second pl at t@ﬁ@%q‘ﬁg{;b‘?‘cés?ﬁ'e GiieR eﬁetaﬂﬁ §b § s£56n¢ ??fﬁ%’]eé 8; has

;Orfes puggbm ﬁtﬂwmagtdtrfea?w@gcél(beaun@ f@ﬁ@aemf? f({ﬂ.ﬁthtv{ila;]sﬂad%@rs ;ilftﬁdflhtbs'[ ted
ast ener S upwa acl n rtace e I e n r eade
openi ngz%38t?‘e‘|*ﬁ Bﬁ‘$ é%\'o%”‘{)?f {hﬁ'ésef’g'rr“iiYI Z*ﬁg F@,gﬁ”%@a{aﬁé r}‘ﬁdel " the

thr eadeg ?ps:m rk? rt}@@tgn&i %) bh@&ﬁﬁéadéd tehii f%nHBchnthé §e£coh<ltmafhstehén 828N PriorN@ gaps
appear between e ac gsur s.on the first

f ast ener 32“69‘?‘5 §Ng Hie %&E‘?‘% ‘ﬁc%‘q‘% iﬁeeio H’L E‘ef H%@gtg% t?'ﬂe?%f [’Wr eaded
Olo_enlt ngt 15 é’el”cland\mstté}wtalzsgghwemStprdul@aha‘ thfé‘ddeﬁ&fbbﬁmgMSgggcamwbdtmOﬂrst .
uni ntenti on \/ ve relatl v Q re (0] or ve en e
second Iockglﬁ'i.‘?tmgoé"ﬁ'fg‘ yagier 4r9édstp Cﬁé %%’4’)@ fqﬂ%?%??é‘ld fggg"?r it s

ad u;st eztir, p05fite|tritﬁe sebéncﬁfﬂéfbrﬁﬁ&tQSG?(ltﬁts%eﬁt fheoughriaé tﬁl@%ﬂaﬂebergﬁ@ 4g&yéfter

uni ntenti ona nove rel a (0] en e | St ance
of the gapsWhig ug"ierfﬁu?mép‘#‘ nud 314 it @Stgﬁ‘?f?%ﬁl?n%%qc#eagﬁ'? elngtoitt €SB t he
axis 20 of fablepef B2Shndigténctilagannd theehfth wg)shemaoeuwamsucmam bcra@gbmeﬁrrent S

of Lhe ot epation device 300, The RSSO SOTRLERSLOh R Mhed Yo' dnd 002t ed

relative to the second shaft 324. Hence together, the third lock nut 336 and the fourth

30 lock nut 314 prevent further movement of the second fastener 328 relative to the first
plate 302 and relative to the second shaft 324 after adjustments are made to alter
orientation of the first plate 302 about the axis of the first shaft 312.

Adjustments to alter degree of rotation of the first plate 302 about the axis of the first
35 shaft 312 is done by altering the length 342 of the second fastener 328 between the
rod end bearing 416 and the first plate 302. This length 342 can be altered by

fastening or un-fastening the second fastener 328 from the threaded opening 454 in
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second shaft 324. The second conpression spring 318 sits in a cavity 484
| ocated 25 on the first plate 302 at a distance away froma position

bet ween the shaft support pins 448. The cavity 484 is also | ocated such
that the first shaft 322 is in between the rod end bearing 416 and the
cavity 484.thdhrst pREOBOD. @@lﬁ’pfoeléﬁgijtﬁlaltérlénbrlﬂgh@tlﬁ'dilﬁcksr&ﬂBed ahmrtdwreumaxdcky 484

at a | ocation nder th econd s 4, e cavjt CI n he
third pl at U4 npedg iRde ?@Hﬁ?’é%%6&heetﬁ’cr% fae H“H@ﬁ%’ﬁj g" r@‘d%“' %815 the 30
fﬁcon?hCOWrgw}s@?%cs  RHid léﬁgﬁgﬂ:ﬁul c&nwbngtgema&wmstgbehé Béc&ﬁd Phsasreer 302 ang

e ot her en e ond, co i on iS S |n i nst the
second shaf'f agpctigiod ‘ﬂ% ct t{’ﬁéngcgy?ﬁ GE%fn:gis chpgrg]e g‘b?qc‘%a °§f§' %gil ahd
gg% [ ng_@,us!the gy B4p d‘.e?\ebd‘ sHostengd By evisihg taﬂ\las'cdrfddﬁstém??igdmadiureftm‘ntto 324.

e biasin ceso t S n onpr essi.on spri 18 translate into

forces pusH Ef’”d f?genﬁ{g&gﬁﬂ?ﬁ& regded pae Tﬁ?é&gs on the first

fastener 328 agal nst upward facing surfaces of the threads in the threaded
openi ng 45 st.ener 328 aﬂ‘d t he t hreads

inthe thre Qﬁ&;‘fﬁ’ﬂ@"tz{%??héwé‘"b?ogs’@ay F%V%f@ ﬁﬁﬂﬂ%f“ FHA"HFHCBm or no
gaps gpfearflrﬁe&dm&@:g séldﬂg sﬂﬂvw\ﬁaﬂdfof‘a?asﬂ@ mrfr@:c:%t@fer;mhérhf &@dmééadetiheh
secon astener and the u aC|n urfaces o et s.in the
©hr aadeld o AT S240W4iPE RBG DBE N dpS0 hatd SeBcbaty. e nefre3a5 bRl d ot
]lc,lni nt ﬁnltl OE&L*H sastéanige 3pelaadi wesdde ih ftﬁitthrfeedﬂﬁ@pémﬁ@:f&? d54obrommbeewben t he
ourt ock nu i t o ke t he. secon ast ener nits
adj ust ed po%’le{‘ﬁa(s'ﬁ" ?fft?@ugérgth Eﬁ%%gé ?Rﬂ% a§5‘c8ﬁ ?égfﬁ}fﬁﬁ%yé‘ah &
uni ntenti Of'ﬁddr%létﬁﬁ'ethéteb@dh wegdm cbbig I:élrseaﬂeﬁblmmn'td”lgwe‘l%dijlbynédtla)fdﬁhst ance
of the gaps, usi ngwtgqfst%%géﬂﬁl ate 302 to undesirably rotate about the

f

axi s of theor?é‘ IRQ © | ead to inaccuracy in the adjustments of
t he O!’Il%nt atl on devi ce 300 Fi gure 6 shows the orientation device 300 when

no adj ust ne I rema 8%{ tetHeflr]% pl ate 302 abo utd he axis of
the first s 5\"?%1@3 3%0” hi&) 8P PIeSAAPISBur % (@YY R £RPYd BIRSE 302
andht he naj rﬁémﬁblaﬂﬁlﬁhls Wakace sef:oridweomm@audn pslpah@ 384 f@rgagihg 26y eecbedr ee
W th respec ot . Jgsg e or tatign devi ce 300 when
adj ust nent s é?aern%@wn?mrg?q%oq%g‘gs \(Iﬁwaqd&selag eé?%%fa(g al%‘?gfﬁ@ﬁ t he
exgoseg I ﬁrwt\heé’rﬂawleédst brethe aeendt fasnensrs 328 tbrﬁa\d/eerlﬂtﬁ&mréawédeopénhgari ng
416 and the |rst at 02. Th lentg 0 u heflr | gte 302
to ori éftat AR |”8 &7@%%? Pre 'ﬁ?t{ﬁ? %t %glﬂ% @??2 3239% ax["°h8fs*§"ﬁlrc}§§ shaf t
312. | nI Fi gdhaft 37Ifo ttIwap]{ﬂﬂd)di’dite@imaﬂckﬁalgé;&e@l@f:alﬁd%ﬁnéctduﬁcypb dtecadd@®mentd t he
maj or pl anar, surface. o E%HEI ate 304 are at 1 degree with respect
to each ot H¥fhe ’ﬁ"f’\t'qns"f:”??ef" t degree in which the first plate 302 can
orientate anticlockwi se (in Figure 7) about the axis of the first shaft
312.25 The first compression spring 320 is used to bias downward facing surfaces of the
25 fastener threads on the first fastener 326 against upward facing surfaces of the

fastener threads in the threaded opening 338. Similarly, the second compression

spring 318 is used to bias downward facing surfaces of the fastener threads on the

second fastener 328 against upward facing surfaces of the fastener threads in the

threaded opening 454. Said downward facing surfaces are surfaces generally facing

30 in the direction of the first plate 302 and said upward facing surfaces of the fastener
threads are surfaces generally facing in the direction of the second plate 304. It is
appreciated that other types of biasing member other than the compression springs

318 and 320 may also be used, for example, leaf springs and the like.
35 The first compression spring 320 is located between the third plate 340 and the first
shaft 322. The first compression spring 320 sits in a cavity 442 located on the first

shaft 322 near to the opening 470 of the second shaft 324. The cavity 442 is located
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Figure 8 shows the orientation device 300 when adjustnents are nmade by
tw sting the second fastener 328 to shorten the exposed | ength 342 of the
second fastener 328 between the rod end bearing 416 and the first plate
302. The shortening causes the first plate 302 to orientate clockwi se (in

F: gure 8) fa&mte s]EdétQ)gQPk]!c ﬁrsp{hattlfwtzfsiuggtzh&h?féteﬁaﬁh SHatt 314 Fcgteidan fBetwfeafsef rrfuh or
pl anar surtace o e | I'S at e ¢ an e nyj or surta 0 e
second pl at8e $8%Y44¢ apd tEe&@Jé?%%d WG e dhe f'@t é’é%fﬁgﬁlﬁr@fe CANH ‘g% 'Fs the
rFrl_axi rrum8;1eg=éeiagt; itrltibhmmcmatb m?oz ihrr m%_ d@s?ﬁﬁlﬁa%ieg?ﬂo@gblﬁéﬁé 308, @ieomh 'fSt?e( in

I gure DOU e aXxis O e 11 rst sna . | e SNOWsS e

ori ent at | onTHERAMECSHAY tANEA 348 ISBYTgRaAnst H}eet%%a tq gﬁ%‘f‘ﬁ?‘@ heE ePfr st
plate 362 adyamd filsheorapression sprity SECioPdsisiP@hyainstGné figt stidiesarajaetheinagar
surface - 15 - _of the first plate

f.th 302 an he_maj or pl anar surface of the
second pl atdeo¥ Miad 1o lte BegidePa A0.e LBl FOMBEHOBIRERS Bhghre 10
shows the osdsenfialy cOMintiBVsI¢ Biading tha1Rr3t S BTRIERVEY Frof Bersdendlate\d4st i ng the
first fastener 326 to |l engthen the exposed |ength 344 of the first fastener

326 between the first shaft 322 and the second plate 304. The |engthening
causes the Tid Biasing #rees302thkGpahd 82D atasiatd intoClofsek BUSRInG idawhivBtd facihg) about
the axi s of %@e se %gd shaft 3%0._ Ir} F%r?uﬁplo’ _the maJ ofr ,EI anar surface of
the firkt pi4REesse therBregAe oreN® firgIfasiaer sishragainsh pryad faglng sHatestd 304
are at 2 degeagrenild th thespeetied OpeaRd 308 Ere thi&hMRi 6fhhé Sirst estdFx i3nBEndegr ee
te 302 can origentate anti- clockw se (i ure 10)

in which the firs I in Fi
Lbout the. daeaisads Ruhe Srranie L ornasaty SeiAREE 1 1% BT gl Bt or
dﬁvi tce 3?2 dlvf‘rﬁi‘gaiﬁj;jdplfpbafetb‘ét ﬁﬁgﬁz mefrmﬁmt hv&avq tanirgt durfdcéder tgé gr&Eadsa@t maev}rgsthZ_G to
snorten e expose e . e 1 rst ast ener, et en the 1 rst
SR o P R R AR RS B T g N e St R
322f : 03% i eslﬁsatéﬁth@hpﬁlé{\ﬁg&?%(th@ﬁ& @lsfefheﬂ?»% ﬂb@l?'fnot m?té?irilﬁaﬂj nfo?@ rfﬁ?@ngoz
Snha . n | gur , e or anhar Ssurrtac (0] I.r e
and the maj @rthﬁltrgﬁ%‘?edi‘ﬁﬁqné{@e?’gfa 5&%89%&! G’Pléf‘epf%ﬁ%gé‘?% %§1ét’s gg R with
:rg Sgpect tO_Iéb’é?htth@tﬂi‘rlef fa;weemzjesmti_fseaa}@siegli%s&ﬁ%reeswh ‘g’ﬁb@'&xﬁsh&hiiﬂrﬁ pl gte

can orirentate_Cl OCKWM se (I n | gur e oyt the axls o t he secon
Shart 810! BROrComaN s eanab DAL rIde le e ettt eliou Ch-a
t her mode asgisthte/ o0 gapsl dHobing ek it PlaGOBIY RSEideBirdsl HAkteab80he Akish
ref erence tobFlsq,ure 5 the first plate 302 has foyr f ast ener

r

I
openi ng?so 489 IF?té!‘@ft\aﬁ%ﬁ\é\grchangnt@rlga(iCHrac in the adjustments of the orientation
device 300.

The second compression spring 318 is located between the first plate 302 and the
second shaft 324. The second compression spring 318 sits in a cavity 484 located
25 on the first plate 302 at a distance away from a position between the shaft support
pins 448. The cavity 484 is also located such that the first shaft 322 is in between the
rod end bearing 416 and the cavity 484. The second compression spring 318 is
seated in the cavity 484 at a location under the second shaft 324. The cavity 484 is
facing the third plate 340. In the assembled orientation device 300, one end of the
30 second compression spring 318 is pushing against the first plate 302 and the other
end of the second compression spring 318 is pushing against the second shaft 324.
As such, the second compression spring 318 is continuously biasing the first plate

302 away from the second shaft 324.

35 The biasing forces of the second compression spring 318 translate into forces
pushing downward facing surfaces of the threads on the first fastener 328 against

upward facing surfaces of the threads in the threaded opening 454. The threads of

- 14 -



25 join the thernode assenbly 900 to the first plate 302. The second plate
304 has three evenly spaced openi ngs, 490 and 492 positioned al ong a conmon
axis. One central opening 492 is located in the centre of the ngjor
rectangul ar planar surface of the second plate 304. Two side openings 490

are | ocat ecnha figit dree 3b8 QR i theitisliakheOpRstidad opdhieg sbderopiasedigshid90 do
not overlap the hole 452 for accessi ng 30 tp(ge seﬁogd fastgpe.r 328. The
three openiRganerseghat{aniysM F 8o IgPs PRRRAMPEHFERdOR APWEWEKPEIRI 8X¥Eed from

t he conpr essine tiebdebArthd @8condt fak@naPR2& ahattiesl upWatd fabRgfsuacdsast @ei ng

openi ngs 488 and .the three openjn 490 and 492 coul.d be arranged j.n ot her
wgys dgpeno‘gf?@dﬁ AN ST eRded RReRBd gfsés g\gmﬂ/s 09%d hfenﬁecé’ﬂ%?%%lqr @ﬁg

act uat ors 80Qod @ofl@sih@Rgshallp mdve uBktivgtd Betth@atiéd Sperth@s4 3PMoravHehe
second pl at rence to Fi

304, - 16 -_ Wth ref ures 3, nd.5 Jt is
appr eci at edt%t3 fatrth leek Pidt4 Edionisestith feoms eo?ecgng?ﬁt?W%ES%HﬁQHPSﬁegcat ed
in the secosgkitphatfesdéh gaed! leslishethe ederend Edstberr 838 @ani unihtbatidnbNsimeBaft 322
i nst ead, AccPr di n%éﬁl% t he threaded openjng 338 a e first sha woul d

. t th ft
be rel ocat &§'atiye Ereadgd ArPgnina A4, by theg ‘i’i?tén?ﬁa%&'te,gatpﬁec"f“ﬁl"@stthf'r?the
adj ust ment ga@PIVERt ShdesitalL EbtNe dpdat FrCai opihatsecafd shafd 340 ahdiGeddi tost

shaft 322 are reversed. The first shaft 322 howe woul d require
re- desiGhi rl'ﬁa‘fcd)‘r?%{d%ﬁ}?cﬁdé‘{sé’?e?tﬁ& fheQrigptation Qe%%¥§d1g simlar to the rod end

bearing 416 as described herein and the second plate 304 would require
re-designing to have a threaded opening _sim|ar to the threaded eni ng 338
for receivingueng $hanst thﬁag?eéﬁ%tlon3§%‘{'°el'ﬁ§bd‘fvrﬂ%bﬂqpoﬂélﬁﬁmfﬁ{sng@ magﬁ Bf the

L irst faz?L %}%6 ntaid theMirst pla@ $0Wﬂfduedweﬁ@)ﬁs)bﬂih_ﬁgi_r9t-sh§itKBHIZ&EI the rhéjer plaﬁbfrengz
earing of a simlar conponent that is joined to the second s t 4
coul d be re?%%’&?é’gt'?%hﬁs%g'ﬁ?eng% and, iher RIS PRNE &Y c?fﬁg? éﬁ%",”dﬁig%t& imngly,

t he t hrgadegreqpesionizgfedwitt rebpéct td £5dh dthat e 302 woul d be relocated to the
second shaft 324. In this manner, the roles of the adjustnment conmponents

| ocated on the first plate 302 and at the second shaft 324 are reversed.
The first pFighe BeRow®WRVETenRivh dielizg Bo0entidr asdtgehizgark anadecioy pastaige, for

i nstance, a bearing sjim.|l to the spherical , peari 434 as descr,i bed
herein and PRSCF @ﬁ@n%gééf wgleanteT SPoped el'?g{hs@%o?féhgﬁﬁ‘fqndéﬁﬁfe ul d
require re-gEsbgices the avendabédringadesl apgeme NgstSplatd 302.t Thé heng@inmgeaded

openi ng_ 454 for receivin e second fastener 328. _The directjon of
i nsertich ofaushd t%ﬁf&ha'a?eaé@’em?“ e\ﬁ”ﬁ1°ﬁ’r9gw'isﬁ @r%‘%‘d’eaﬁtﬁhoﬂf h‘&l S of s
iggr ezi()it eitgghi?ét sgbit 3t @.Gg;ﬁ@dﬁﬁdftﬁbﬁnéjbﬁplé@@r&?ﬁ@éfﬁ(tﬁégirﬂbﬁﬂTDBez afd@fhe 328,

: : _in Figur a readi ng in readed. hol es, or openi ngs
(for exanpl BaioggignabsurEace’ of zhe sqegsd Fﬂ?tﬁg‘?% #P r1ed%3)re%ll"”il36‘§§p§8t et& ' has
right hand gtheeaghsch ikahd ntaamsurh iegaedsin aehididtheirstssiate a0 2nedn orientate anti-

clockwise (in Figure 7) about the axis of the first shaft 312.
25
Figure 8 shows the orientation device 300 when adjustments are made by twisting
the second fastener 328 to shorten the exposed length 342 of the second fastener
328 between the rod end bearing 416 and the first plate 302. The shortening causes
the first plate 302 to orientate clockwise (in Figure 8) about the axis of the first shaft
30 312. In Figure 8, the major planar surface of the first plate 302 and the major planar
surface of the second plate 304 are at 1 degree with respect to each other, which is
the maximum degree in which the first plate 302 can orientate clockwise (in Figure 8)
about the axis of the first shaft 312.

35 Figure 9 shows the orientation device 300 when no adjustments are made to rotate

the first plate 302 about the axis of the second shaft 310 i.e. the major planar surface
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It is appreciated that the fasteners (for exanple, 326, 328, 402, 404, 422
in Figure ) discussed herein include threaded screws, bolts and the |iKke.
30 Many nodifications and ot her enbodi nents can be nmade to the orientation
device 300 by those skilled in the art having the understanding of the

above descrpfgslfidt plate0ser shdtthg el plamat Butfdve dtianéargnd plhkesefareat zéo is to
be understood that the orientatjon device 300 is not to belimted to the

above descrfePoN R EPEFHRGAHEPYPH 350nly, and that possible nodifications
are to be included in the clainms of the disclosure, - 17 - CLAIMS 1. An

orientation_device for t her npde asse of t her noconpr essi pn bondi ng
appar at us, Figweotd ﬁ?ﬂ“@ttsﬁﬁr'a%@t'%d%%?ﬁ)%é%’%’? a%&swet"g{ arg&ﬁq%sé%ﬁsm;twghavi ng:
?_ first Ispl atthg firétr fagleHE BZetd RAgthBR th® @Rpessaaiaidtl ;344 of the fitst ffastenersdzaf t, the
irst plate being arrange orientatiqn abqut an axis of the first
shaft; and baef%’@%%mf é’ﬁbg'?g%%ﬂd R340 ﬂbaje g’@éoﬁr&e &ngﬁ‘gmf"grcaf‘fﬁ%heng on a
conpr essi onfirgcpla@t3o2 Bforichtd AHel-El0Eeas(ie FRjua 1 Boaduh theapisasiahel Second
shaft 310. In Figure 10, the major planar surface of the first plate 302 and the major
planar surface of the second plate 304 are at 2 degree with respect to each other,
10 which is the maximum degree in which the first plate 302 can orientate anti-

clockwise (in Figure 10) about the axis of the second shaft 310.

Figure 11 shows the orientation device 300 when adjustments are made by twisting

the first fastener 326 to shorten the exposed length 344 of the first fastener 326
15  between the first shaft 322 and the second plate 304. The shortening causes the first

plate 302 to orientate clockwise (in Figure 11) about the axis of the second shaft 310.

In Figure 11, the major planar surface of the first plate 302 and the major planar

surface of the second plate 304 are at 2 degree with respect to each other, which is

the maximum degree in which the first plate 302 can orientate clockwise (in Figure
20  11) about the axis of the second shaft 310.

Figure 12 shows the orientation device 300 being mounted with a thermode
assembly 900 and mounted to a compression actuator 800. With reference to Figure
5 as well, the first plate 302 has four fastener openings 488 for receiving fasteners to
25 join the thermode assembly 900 to the first plate 302. The second plate 304 has
three evenly spaced openings, 490 and 492 positioned along a common axis. One
central opening 492 is located in the centre of the major rectangular planar surface
of the second plate 304. Two side openings 490 are located a distance from the
central opening. The side openings 490 do not overlap the hole 452 for accessing
30 the second fastener 328. The three openings, 490 and 492 are for receiving
mounting shafts extended from the compression actuator 800. It is appreciated that
the four fastening openings 488 and the three openings 490 and 492 could be
arranged in other ways depending on how the thermode assembly 900 and the
compression actuator 800 are designed for mounting to the first plate 302 and the
35 second plate 304.
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a second shaft, the first plate being arranged for orientation about an
axis of the second shaft; wherein: 15the first shaft is disposed
orthogonally to the second shaft; the orientation device further

conpri si ng: a first adjustnent nechani sm coupl ed between the first
pl ate and t\Withsefemmde st &igureds@, 4aaljdustit ingppreciatddathaiothe aphérival bearisg 43Kat e
about the axis of the first shaft:. and 20 C adj ust nent chani sm
Coupl ed bet HebRnA gBRIRA [SFACE A 37874 Pl SLhafe PE r B edr gl

ori ent at i onindhe fifse shaft 322 ipkiate. Advotdingly)ehattirsadetl dpeeainge3S8rad trehfirbt shaft 2.
The ori ent

ion device as.claiped in ¢claim he. fir adj ust men
mechani sm WBPlgs?%ﬁeI%cait‘?Jr& {H%o%ﬁ?f’ﬂé pﬁ%% I?éﬁ'i @nﬁsopaﬁh%rkﬂ*neg§°iesp85}htei on of
ori ent atd onadjfisttneet Eamsdneptsabeatad outthe Becaxi gatef 3ddhand ar e festadhiaft 322 3.
The orientation devi s .cl aj in clai 1 or 2, the second adjustnment
rochani om coRaPYErsh hediy Shat TBa celg Yol Feshlre S5k BERT§ HepBE onof
30o0r i ent at i fon imztarichea fhieadtg phdibetoatheutd tehd tearisg dfl 6 tahedeserdteachesbiafand 4. The
orientation device, as, clainmed,in any one of th receding clains;. the first
o6 oot ment | hEcRERT AReCHR P Pt 2BSipe 1h Al R TR BRI anges
for the firtstthplthteaded openiagtIBBefonbensiving theafiss fasterieh 826 eThadiirsttaint of35based
on an operabiof,Q ]:)f t%g%rsft%ars%ne]; 356 %mlbr@n&rgr%a%@cgrmngiy. 18 -

Similarly, the rod end bearing 416 or a similar component that is joined to the second
shaft 324 could be relocated to reside at the first plate 302 instead. Accordingly, the
threaded opening 454 at the first plate 302 would be relocated to the second shaft
15  324. In this manner, the roles of the adjustment components located on the first plate
302 and at the second shaft 324 are reversed. The first plate 302 however would
require re-designing to incorporate, for instance, a bearing similar to the spherical
bearing 434 as described herein and the rod end bearing 416 joined to the second
shaft 324 would require re-designing to have a threaded opening similar to the
20 threaded opening 454 for receiving the second fastener 328. The direction of

insertion of the second fastener 328 will be inverted accordingly.

It is appreciated that all the threads in the fasteners (for example, 326, 328, 402, 404,
422 in Figure 5) and threading in the threaded holes or openings (for example, 338,
25 454, 472, 480, 476 in Figure 5) discussed herein has right hand threads. Left hand

threads could be used as well.

It is appreciated that the fasteners (for example, 326, 328, 402, 404, 422 in Figure 5)
discussed herein include threaded screws, bolts and the like.
30
Many modifications and other embodiments can be made to the orientation device
300 by those skilled in the art having the understanding of the above described
disclosure together with the drawings. Therefore, it is to be understood that the
orientation device 300 is not to be limited to the above description contained herein
35 only, and that possible modifications are to be included in the claims of the

disclosure.



5. The orientation device as clainmed in any one of the preceding clains,
the second adj ustnent mechani sm conprising a second fasteni ng nechani sm

bei ng arranged for the first plate to orientate about the axis of the first
shaft based on an operation of the second fastening nechanism 6. 'The
orientati onCdaM%e as clainmed in claim4, the first adjustnent nechanism
further conprising a first bushing for housing a first ring, the first ring
being rotatable in the bushing, wherein the first fastener is arranged for
i nserting thrdughn bhentationsdevice figr.a thernfodeldssembiyaribaheroocd@piessioas cl ai med
in claimb5, the second ad; st nent . hani sm further conprising a second
bushi ng for houst?cﬁ]&'ng @Qééﬁ‘bs’ E%nﬂ!eﬁfaﬁ@n983'8?180?]%5@”90& ng rotatable in the
second lushi ng, afirt subnadsembecning: f astener is arranged for inserting

t hrough the second ri ng. ]15 3 The toriﬁn at i on devigﬁ)?e,as clainmed in any one
of clains 4 to 7, whe? BEhPiRiFdOt TPYRinedas B goH e IR m conpri ses a first

t hreaded f ast ener t had fiisssHafts therfiest pidte baiph arrahgedsior btiergattbadaboptan ads | ocat ed
in one of the secfc%nd. La}ta(?_an the first shaft, the first adjustnent

nechani sm f urt he? %%PI% ? tnan first biasing 20menber for biasing the first
t hr eaded f ast enes secwthdtshe-aksarsibly havieaggded openi ng t owards each other. 9. The

ori ent a#oi on device as_cl ai gefﬂslf] any one of clains. 5 tﬁ‘ E ﬁ&%rei n the
second Fast ener mechahPeFANE HIALE [ QLUQTNG Q1Y A FOMRFEE QB FHRL @ that is

25f ast ened t hr ougbrmeocsepossdioniboadicgchpppeitisng | ocated in one of the second
shaft and the first plate, .the cond adj ust nent hani sm.furt her
conprising a second b gescio;qa sﬁ@@@? ﬁrfsgPlagell %egriw%%rrqr}gggi & 'ﬁa{%'ﬂ'? 35%‘@3% ast ener
and the second tdnisaidhe seqedishgftt owar ds each ot her. 3010. The orientation
device as clained in any one of the preceding clains, wherein the first

shaft is ext ende‘ﬁh?rﬁ'lnbugh t he second shaft.
15 the first shaft is disposed orthogonally to the second shaft;

the orientation device further comprising:

a first adjustment mechanism coupled between the first plate and the
second shaft for adjusting orientation of the first plate about the axis of the
first shaft; and

20 a second adjustment mechanism coupled between the second plate
and the first shaft for adjusting orientation of the first plate about the axis of

the second shaft.

2. The orientation device as claimed in claim 1, the first adjustment mechanism
25 comprising a first locking mechanism for locking a position of orientation of

the first plate about the axis of the first shaft.

3. The orientation device as claimed in claims 1 or 2, the second adjustment
mechanism comprising a second locking mechanism for locking a position of

30 orientation of the first plate about the axis of the second shaft.

4. The orientation device as claimed in any one of the preceding claims, the first
adjustment mechanism comprising a first fastening mechanism being
arranged for the first plate to orientate about the axis of the second shaft

35 based on an operation of the first fastening mechanism.
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10.

The orientation device as claimed in any one of the preceding claims, the
second adjustment mechanism comprising a second fastening mechanism
being arranged for the first plate to orientate about the axis of the first shaft

based on an operation of the second fastening mechanism.

The orientation device as claimed in claim 4, the first adjustment mechanism
further comprising a first bushing for housing a first ring, the first ring being
rotatable in the bushing, wherein the first fastener is arranged for inserting

through the first ring.

The orientation device as claimed in claim 5, the second adjustment
mechanism further comprising a second bushing for housing a second ring,
the second ring being rotatable in the second bushing, wherein the second

fastener is arranged for inserting through the second ring.

The orientation device as claimed in any one of claims 4 to 7, wherein the
first fastening mechanism comprises a first threaded fastener that is fastened
through a first threaded opening located in one of the second plate and the
first shaft, the first adjustment mechanism further comprising a first biasing
member for biasing the first threaded fastener and the first threaded opening

towards each other.

The orientation device as claimed in any one of claims 5 to 8, wherein the
second fastener mechanism comprises a second threaded fastener that is
fastened through a second threaded opening located in one of the second
shaft and the first plate, the second adjustment mechanism further '
comprising a second biasing member for biasing the second threaded

fastener and the second threaded opening towards each other.

The orientation device as claimed in any one of the preceding claims,

wherein the first shaft is extended through the second shaft.
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