1 DEVICE FOR COUPLING A TRAILER TO A TRACTOR FIELD OF INVENTION 5 The present
invention relates to an apparatus by which a trailer vehicle can be coupled to a tractor vehicle. The
present invention particularly relates to a trailer vehicle with a towing arm that is pivotally mounted to
the trailer chassis for coupling the trailer vehicle to a tractor vehicle. 10 BACKGROUND It is known to
use articulated vehicles comprising a tractor coupled tq one or more trailers for towing by the tractor.
A trailer is coupled to a powered tractor which is then used to move the trailer from a starting location
to a destination. 15 In a typi. icatio %1 s carrieg djre in.or an.trailers,,or may be loaded
into containers which are cafrrred u.ll 6&&. o,tl netrafters ~a£.-.a e aj'a ractors for moving the
freight between locations. 20 In one known arrangement, a towing arm is mounted to the forward end
of a trailer. A folg\f[ﬁﬂ)eqi; %&Q@miqg{arm is coupled to a tractor towing point at the rear end of a
tractor, to couple the trailerto the tractor. The tractor and trailer combination is usually articulated; that
is, the combination is 25 configured so that it can readily make turns to the left and right, and can
negotiate updulations. |n one configuration that provides this articulation the rear end of the trailer
towing armgls attachedJ[trl:l)etﬁée?SIrl\}vérV létrllo orrzifl%ceﬁa{gseflsl %Wﬁreatflrlgiﬁ rgt{/ngrlh p?v%%gie rc‘c’)errilrllce?ce:t|coar111 , Re pivot
axis being arrangeglhdrizomntatytto attbivlthe Bye picteatfdmwandome pdrat thepwitgeartn to tisiéeand fall
relative to the chaﬁsif of . lﬁe t{ailer. This {ﬁinOIal 30 {:ﬂn%nectiop é;\ltlo WS t,[heltracflor-UaPer comlbination to
flex, such as when ]t(faGVXévrlsmag an indtla |r?g ToRd Sarmace B one ?yﬁ?éa curren p%gﬂ%%}%gtractor IS
backed up to a ttailerilidethdile ationrfraor valgodeind crew who position the trailer towing arm so that

the eye is located between a

10 BACKGROUND

It is known to use articulated vehicles comprising a tractor coupled to one or more
trailers for towing by the tractor. A trailer is coupled to a powered tractor which is
then used to move the trailer from a starting location to a destination.

15
In a typical application freight is carried directly in or on trailers, or may be loaded
into containers which are carried in or on trailers, and the trailers coupled to tractors

for moving the freight between locations.

20  In one known arrangement, a towing arm is mounted to the forward end of a trailer.
A forward end of the towing arm is coupled to a tractor towing point at the rear end of

a tractor, to couple the trailer to the tractor.

The tractor and trailer combination is usually articulated; that is, the combination is
25  configured so that it can readily make turns to the left and right, and can negotiate
undulations. In one configuration that provides this articulation the rear end of the
trailer towing arm is attached to the forward end of a chassis of the trailer by a pivotal
connection, the pivot axis being arranged horizontally to allow the eye at the forward
end of the towing arm to rise and fall relative to the chassis of the trailer. This pivotal
30  connection allows the tractor-trailer combination to flex, such as when traversing an

undulating road surface.



pair of tractor flanges and aligned with apertures in the flanges. The ground crew can then couple the
trailer to the tractor by inserting the coupling pin through the apertures 5 and the eye. This requires at
least two personnel, one driving the tractor and at least one to manipulate the towing arm. Additional
crew are usually required in the case of large trailers, for example when the towing arm is too heavy
for one person to manage. 10 The manipulation of heavy trailer towing tackle and the close proximity
between a reversing tractor and a stationary trailer makes this operation particularly hazardous for
the ground crew. High noise levels and other distractions are,common in such, sityations and can
make communidkdBh BANCRe GFSREAESt: AAEREAANEr RAthor i Wi QST e (o
increased risk o4 injoudfcemmbimisatioos tiothelyeewiiiicadiiver thadthEeyadsdiemat d¢totcheard or are

mis-understood. Hen it is accordin n ohject,of the present inyention rovide,an apparatus for
ar of ?I’a ?lélrn§% ?rlgclié%ci)il neq %h rtdres 1n?ﬁ asatnéggneﬁﬁﬁg dcrev\P an

facilitating the coupling BF 5 ich adifressas s eSahoveentidhed
disadvantages ohanhictipteililat tiadst provedeather pyhilisontity ahesefupliag@ phoibenBRiEEAPESCRIPTION
OF THE INVENTI The present invention. may, be broadly said to,be.a trailer vehicle consisting at
oot n 25 part B (45 S Ghaceie (6] 0 EAn R e e 5 IR RoHESE. 4 o v arm
is pivotally attachedttaniheipilagsibdoowoatomofAldditamniigrarmmelatizbytoctherchas sie abaud

substantially ho[gzogt rlaﬂievrcs’t %}sé)t(het gvivnv e%rrﬁlg S Vgigistgl er}%i rteg1%t6e érorp }hengivoet saggs 3 a first
end of the supporrﬁln IS Eonnected torthe Chassis at an §tagﬁlmenf)poinfl thatls TOwertian %ﬂe pivot
axis, and manage.

10 The manipulation of heavy trailer towing tackle and the close proximity between a
reversing tractor and a stationary trailer makes this operation particularly hazardous
for the ground crew. High noise levels and other distractions are common in such
situations and can make communication between ground crew and tractor driver
difficult. The crew can be exposed to increased risk of injury if communications

15  between the driver and ground crew are not heard or are mis-understood.

Hence, it is accordingly an object of the present invention to provide an apparatus for
facilitating the coupling of trailers to tractors which addresses at least some the
abovementioned disadvantages or which will at least provide the public with a useful

20  choice.
BRIEF DESCRIPTION OF THE INVENTION

The present invention may be broadly said to be a trailer vehicle consisting at least in
25 partof:
(a) a chassis,
(b) a towing arm, and
(c) a support link,
wherein;
30 the towing arm is pivotally attached to the chassis for rotation of the towing
arm relative to the chassis about a substantially horizontal pivot axis,

the towing arm has a distal end remote from the pivot axis,



a second end of the support link is connected to the trailer towing arm at a connection point that is
between the pivot axis and the distal end. 5 Preferably, the towing arm is pivotally attached to the
chassis at two separate locations along the pivot axis and the two separate locations are arranged
symmetrically about a fore and aft centreline of the trailer vehicle. The connection point preferably lies
on a fore and aft centreline of the trailer vehicle. 10 The connection point is preferably offset below a
straight line between the pivot axis and the distal end of the towing arm. The attachment point
preferably lies substantially on a fore and aft centreline of th 155tr iler vehicle. Preferably, the link
Cupports the towing arh BT HATH SURPa QR e DS T D AP LA LB A iRt ot
predetermined hieig i kelativeatio tieepohassis, 20dThe link may include a first elongate tubular portion
which is pivotally attached to the grré)ﬁ?{s at thegta hment poi (tgt?gqha?rel errwcgo%‘lg)n ate p(%rtlon

which is pivotally attach&d {0 he" o MIRG LM ﬁwéocncl)%ﬁee ion p%ln and 15t s%%rbgd%oaxially

within the first twoularcpontigsinftiiht eables ettt thayibet fittechtel shealispleandntarily threaded portion of
the second glongate portion to bear directly or indirectly against 25 an abutment end of the first
elongate portion. Adjustment of the position of the nut on the threaded portion of the second elongate
portion adjusts thefeeight, ofhthawhisiel end of thiedalliingancheelativento thesshassiswé sopapression
spring may be ﬁlttegti coaxail?llg ar%\d thet sgclonca!l Itla(lort]gat(% vlg)ortionarta)l?tw egnthne nlé{t ang Iiglne abutment
end of the first e(fcc)ng%ﬂ% po(r) 1en. eplltfzfﬁgth)%)i5 the com%ress?or?egpnng cogng%ssto 5o 8680modate
changes in the keighieoddhibydibialtendood threl tatvicxgp@aehmeetdtive toathe ethadsis. FieTdusrinséniion may

also he broadly said 0 consitt . 1he b3S, slements ALY ieapes, JAlpUgH R o indicated herein,
individually or collectively, including any or a
10
The connection point is preferably offset below a straight line between the pivot axis

and the distal end of the towing arm.

The attachment point preferably lies substantially on a fore and aft centreline of the

15 trailer vehicle.

Preferably, the link supports the towing arm to hold the distal end of the trailer towing

arm substantially at a predetermined height relative to the chassis.

20 The link may include a first elongate tubular portion which is pivotally attached to the
chassis at the attachment point, and a second elongate portion which is pivotally
attached to the trailer towing arm at the connection point and is telescoped coaxially
within the first tubular portion. A threaded nut may be fitted to a complementarily
threaded portion of the second elongate portion to bear directly or indirectly against

25  an abutment end of the first elongate portion. Adjustment of the position of the nut on
the threaded portion of the second elongate portion adjusts the height of the distal end
of the towing arm relative to the chassis. A compression spring may be fitted
coaxially around the second elongate portion, between the nut and the abutment end
of the first elongate portion. The length of the compression spring changes to

30 accommodate changes in the height of the distal end of the towing arm relative to the

chassis.



combinations of any two or more of said parts, elements or features. Where specific integers
mentioned herein have known equivalents in the art to which this invention 5 relates, such known
equivalents are deemed to be incorporated herein as if specifically set forth. BRIEF DESCRIPTION
OF THE DRAWINGS 10 A preferred form of the present invention will now be described with reference
to the accompanying drawings in which: Figure 1 is a-side elevation of a portion of a trailer vehicle,
Figure 2 is an upward-looking plan view of a portion of the trailer vehicle seen 15 in part in Figure 1,
Figure 3 shows a partly cross-sectioned side elevation and a partly cross- sectioned axjal end view (as
coun at e A oA TR O Bt Ry BT St R B £ 4 TR SHh o Flgres 1
and 2, Figure 4 isfarchetaib viewirafieafaid ohal¢ig uiniig deitiye oii ot it thie diyb UlauTudthphemberr talan

L-shaped flange on.a tr?iler Cc assis&seen in Fig(l)Jtregi(Jf aaplgsZ Frigure 5 i?a side eleyation oflfﬁg_

elongate memb%?%lmﬁ%lgﬁlﬁﬁor%'ﬁﬁ e I}j—’?étejre IS & par’tl‘;é/l%roe%l%gs(gc ﬁ%uer Saxi ngvtq’/ps?ﬁowmg the

attachment of aimtegusofridrei eteddate imamleck efvigie mientlangés ant adovhiedy diiw.i2ebhAILED
DESCRIPT%ON OlFtTHE INVENTION Flilqur s1and sthowda Porlt)ion.of a traiIFrdv%hicI.e, here'&nafter
called a trafler. The “traiie has's thassis ™3 S%tﬁ/ grferagrer?&e[ of which 18 ShBWA'fiS theerﬁb%rgg),la towing
arm 2, and a suppafidiily 3ef[foethowing arm is attached to the chassis by a pivotal 30 attachment 4
which allows the towing arm to be rotatable relative to the chassis about a substantially horizontal
pivot axis 5. The towing arm has a distal end 6 that is remote from the pivot axis. The trailer can be
coupled to a traBRIEEHMES CRIBTUAN)OISIHHE RRANYEYES provided at the distal end 6 of the towing
arm. 5 One end of the support link 3 is connected to the chassis 1 at an attachment point 8 that is
lower than the pivot axis 5. The attachment point 8 preferably lies on a fore

10 A preferred form of the present invention will now be described with reference

to the accompanying drawings in which:-

Figure 1 is a side elevation of a portion of a trailer vehicle,
Figure 2 is an upward-looking plan view of a portion of the trailer vehicle seen
15  in part in Figure 1,

Figure 3 shows a partly cross-sectioned side elevation and a partly cross-
sectioned axial end view (as seen at line A-A show in the side elevation) of a tubular
member of a support link seen in Figures 1 and 2,

Figure 4 is a detail view of a pivotal mounting connection of the tubular

20  member to an L-shaped flange on a trailer chassis seen in Figures 1 and 2,
Figure 5 is a side elevation of an elongate member of the support link, and
Figure 6 is a partly cross-sectioned axial view showing the attachment of an

end of the elongate member of Figure 5 to flanges on a towing arm.
25 DETAILED DESCRIPTION OF THE INVENTION

Figures 1 and 2 show a portion of a trailer vehicle, hereinafter called a trailer. The
trailer has a chassis 1 (only a fragment of which is shown in the figures), a towing arm
2, and a support link 3. The towing arm is attached to the chassis by a pivotal
30  attachment 4 which allows the towing arm to be rotatable relative to the chassis about
a substantially horizontal pivot axis 5. The towing arm has a distal end 6 that is
remote from the pivot axis. The trailer can be coupled to a tractor vehicle (not shown)

using a towing eye 7 provided at the distal end 6 of the towing arm.



and aft centreline 10 of the trailer vehicle. 5 The other end of the support link 3 is connected to the
trailer towing arm 2 at a connection point 12 that is between the pivot axis 5 and the distal end 6 of the
towing arm. The connection point 12 preferably lies substantially on the fore and aft centreline 10. 10
As may be best appreciated from the plan view of Figure 2, the towing arm is pivotally attached to the
chassis at two separate locations (only one of which is5shown). These attachment locations are
spaced apart along the pivot axis 5, and are arranged symmetrically about the fore and aft centreline
10. 15 The support link includes a tubular member 14, seen in Figures 1 and 2 but shown in detail in
Figure 3. The tubular member has a cylindrical hollow body 16 having at one end a reinforced rim 18.
Two diametricalneppaisef] treusighpons] 20k BrojeainnetdwdndtHearhasgipdsite ssidemditiatqydindrécal body.

20 A pair of L-shﬁl ed support flanges 22 are moupted to the chassis %to ovide the chassis
attachment porll ) FIOUTF RO & SEITGR vied i e BIOSEhATaN: 1 DHE S oF e mIels body 16
of 25 the tubulamhefnbertitditiel Vestidad teglef wiactd.the L-shaped support flanges 22. Each
projecting pg'n 20 is located in a respective hole 24 in one of the two flanges 22 to pivotally mount the
tubular member 14 to the trailer chassis 1. A split pin (not shown), or other suitable fastener, may be

fitted into a dian&iticaly-alighed tiele@gpoprduitied reaothecautan ehd ohikee projegtingpih 2040 retain
Zlgﬁt washer ZSCQ%%J'CB& 39&.‘;‘?15’%%{ g %t%fft%ﬂﬁéoé?vc&i”ﬁf%ig %Sl’d E.'é‘?d?#ﬁ%%ﬁ{i 'és”é‘f?ﬂ%oté%'r‘frﬁdes an
gate member 30, seen in Figures 1'and 2 but shown in detail'in Figure 5. The elongate member
30 is generally eytindritabacshhagién point 12 preferably lies substantially on the fore and aft
centreline 10.
10
As may be best appreciated from the plan view of Figure 2, the towing arm is
pivotally attached to the chassis at two separate locations (only one of which is
shown). These attachment locations are spaced apart along the pivot axis 5, and are
arranged symmetrically about the fore and aft centreline 10.
15
The support link includes a tubular member 14, seen in Figures 1 and 2 but shown in
detail in Figure 3. The tubular member has a cylindrical hollow body 16 having at
one end a reinforced rim 18. Two diametrically opposed round pins 20 project
outwardly from opposite sides of the cylindrical body.
20
A pair of L-shaped support flanges 22 are mounted to the chassis 1 to provide the

chassis attachment point 8.

Figure 4 shows a detailed view of the attachment of one side of the hollow body 16 of
25  the tubular member to the vertical leg of one of the L-shaped support flanges 22.
Each projecting pin 20 is located in a respective hole 24 in one of the two flanges 22
to pivotally mount the tubular member 14 to the trailer chassis 1. A split pin (not
shown), or other suitable fastener, may be fitted into a diametrically-aligned hole 26
provided near the outer end of the projecting pin 20 to retain a flat washer 28 fitted on

30 the outer end of the projecting pin 20.

The support link also includes an elongate member 30, seen in Figures 1 and 2 but

shown in detail in Figure 5. The elongate member 30 is generally cylindrical and has



a first end portion 32 which slides axially within the hollow body 16 of the tubular member 14, a
screw-threaded mid-portion 34, and a second end portion 36. Figures 2 and 3, and patrticularly the
detailed view of Figure 6, show the attachment 5 12 of the support link 3 to the towing arm 2. The
outer end of the second end portion 36 of the support link is located between a pair of mounting
flanges 38 which are fixed to the towing arm 2. A headed pin 40 is fitted into aligned holes in the two
flanges and a diametrically-aligned hole 42 provided through the outer end of the second end portion

36. 10 A split pin (not shown),.or gther suitable fastener, may be fifted into a diametrically- aligned hole
44 provided nodh 110t GPRHI B b BRI TGS WD ol IS 46 Hhin SR er eng
of the headed pineftbantiia ret@in-thecidmbeddpiofioniddhe balesconthentiyoniondtng flanges 38. 15
The elongate member 30 slides telescopically inside the tubular member 14, reciprocating back and
forth as the distal end 6 of the towing arm 2 rises and falls, such as when the trailer is being towed
along an undulafiggrssirlaael 20aAdpreticiivdadbe duthibsdcoltar 48 KRditted (cltbe threatiedimudtportion
34 of the egong%&le m mber 30 tﬁngrg\f{idﬁleatl(i)mit to the éal fethetdistaé en of the t8W1i1 r?%nP when the

nut directlyor in réc yeastl)lBPsofhe reinforced fim £8 ot the lSUTar tember éf.eﬁfa}us m the

position of the nif of ¢chdarugBoatdingktive Iscasul- hreagiadanpids pdrimupioyidasgecdd eshrhding
adjustment of the height of the distal end of the 25 towing arm relative tqg.the trailer chassis. A
Compression spT oD Kb A Hdd oval e oo ke G Srted b a T tRaveen
the reinforcing riitank8sohtideat uhanastrivathbel drubdric ke 2apijostieg nhitomgbolter d@einethlsodabe, the nut
abuts indirectly g)enc('grﬁg rei(pforl%ing ggn 30 via the intermediate compression spring. The compression
spring provides suppor?ntop&e?omrﬁg arm while at the same time allowing the distal end, and
particularly@he towing eye, of the towing arm to rise and fall. The resilient elongation and

A split pin (not shown), or other suitable fastener, may be fitted into a diametrically-
aligned hole 44 provided near the outer end of the headed pin 40 to retain a flat
washer 46 fitted on the outer end of the headed pin 40 and to retain the headed pin 40
in the holes in the two mounting flanges 38.

15
The elongate member 30 slides telescopically inside the tubular member 14,
reciprocating back and forth as the distal end 6 of the towing arm 2 rises and falls,

such as when the trailer is being towed along an undulating surface.

20 A screw-threaded nut or collar 48 is fitted to the threaded mid-portion 34 of the
elongate member 30 to provide a limit to the fall of the distal end of the towing arm
when the nut directly or indirectly abuts the reinforced rim 18 of the tubular member
14. Adjustment of the position of the nut or collar 48 along the screw-threaded mid-
portion provides a corresponding adjustment of the height of the distal end of the

25  towing arm relative to the trailer chassis.

A compression spring 50 is preferably fitted over the elongate member 30 of the
support link, between the reinforcing rim 18 of the tubular member 14 and the
adjusting nut or collar 48. In this case, the nut abuts indirectly on the reinforcing rim
30 via the intermediate compression spring. The compression spring provides support to
the towing arm while at the same time allowing the distal end, and particularly the

towing eye, of the towing arm to rise and fall. The resilient elongation and



7 contraction of the spring allows the support arm to correspondingly extend and contract to
accommodate this rise and fall of the towing eye. The link 3 supports the towing arm 2 to hold the
distal end 6 of the trailer towing arm substantially at a predetermined height relative to the chassis. 5
The angle of the resiliently supported towing arm, relative to the trailer chassis, is adjusted using the
nut or collar to bring the towing eye at the distal end ofthe towing arm to the height of the coupling
point of a tractor with which the trailer is to be coupled. The tractor can then readily engage the towing
eye without mterventlon of a se the towing eye is held e corre ht. The

Ch?round cr w becau hei
resiliency of thé PG I%Eﬁo%l WL St tf‘?e S SWIRG B o R B TR Yeﬁ’é&d’i?ﬁ Hﬁg tractor
towing point to acaamumdaie minedakfitie nceand ft&lgiﬂtbetmmergﬂs}e:tractor towing point and the

disengaged towj hen supported b the li 5 g ctor: raller cou ling
operation and su @V Su@?ﬂwﬁg E)Pfrzlgot‘ﬁl %(%20(1 Ol e vy 8vﬁn%g19 t[ elg %

engage a tractombmngqurat,atﬂsleqmmaemwwlerglnmepmv&jmmmased eff|C|ency of tractor traller
coupling and decoupling operations, a reduction in the number of personnel needed to connect and
disconnect trailer couplings to a tractor, a reduced time spent coupling and decoupling 20 a
trailer-tractor coﬁﬂeirm@dmpﬁmmeméﬂmm@sedﬂpvﬂhdftsafmtg/ afth oeighvbednite ntimiehabdsesnidescribed
by way of examp with ref eren[ce to artl Iar e bodlments it ;ﬁ1t ]tﬁ grs%qﬁe that

modifications an 107 |m1|cl)srlc§1 ments may’ e RS ot dlegaepﬁng & SCope of splrlf%% the 25

invention. For oasrexarhpldcipkt midtho ntmlphrﬁghpoeio rodj at e ravgon beiticawhiodh plainraider tikeedhbead
described above IS q s?oeflﬁ th and he thrgalded ad %lngon ut or coIIa{ |su{eﬁ)laced with A4 plain
a

collar which can e 8%8%%% ain mi HiGheA pegVYé“§e?¥8tWe}§/ inser SEedﬂ %o one of a

series of hidles @muﬂbdramlbgmwﬂngtmwﬁmlgeewld-bemcam tielienit¢heltegglel afibesetsthenhgight of the
distal end of thetﬁowi:)n rgﬁ'o\SNs the distal end of the towing arm to rise or fall when engaging the
tractor towing point to accommodate minor differences in height between the tractor

towing point and the disengaged towing arm when supported by the link.

15 By simplifying the tractor-trailer coupling operation and substantially eliminating the
need to lift a heavy towing arm to a height suitable to engage a tractor towing point,
the present invention provides an increased efficiency of tractor-trailer coupling and
decoupling operations, a reduction in the number of personnel needed to connect and
disconnect trailer couplings to a tractor, a reduced time spent coupling and decoupling

20  atrailer-tractor combination, and an increased level of safety.

Although the invention has been described by way of example and with reference to
particular embodiments, it is to be understood that modifications and/or
improvements may be made without departing from the scope or spirit of the
25 invention. For one example, the mid portion of the elongate member can be plain, i.e.
the thread described above is dispensed with and the threaded adjusting nut or collar
is replaced with a plain collar which can slide freely along the plain mid-portion. A
peg is selectively inserted into one of a series of holes provided along the length of the

mid-portion to limit the travel and set the height of the distal end of the towing arm.



LIST OF FEATURES LABELLED IN THE DRAWINGS trailer chassis 1 towing arm 2 support link 35
pivotal attachment 4 pivot axis 5 distal end 6 towing eye 7 attachment point 8 10 fore and aft
centreline 10 connection point 12 tubular member 14 cylindrical hollow body 16 reinforced rim 18 15
round pins 20 L-shaped support flanges 22 hole 24 diametrically-aligned hole 26 flat washer 28 20
elongate member 30 first end portion 32 screw-threaged mid-portion 34 second end portion 36
mounting flanges 3 8 25 headed pin 40 diametrically-aligned hole 42 second end portion 36

diametrically-aligied "SI # AP UIEEST ABELLED IN THE DRAWINGS

trailer chassis 1 hole 24
towing arm 2 diametrically-aligned hole 26
support link 3 flat washer 28
5 pivotal attachment 4 20 elongate member 30

pivot axis 5 first end portion 32
distal end 6 screw-threaded mid-portion 34
towing eye 7 second end portion 36
attachment point 8 mounting flanges 38

10 fore and aft centreline 10 25 headed pin 40
connection point 12 diametrically-aligned hole 42
tubular member 14 second end portion 36
cylindrical hollow body 16 diametrically-aligned hole 44
reinforced rim 18 flat washer 46

15 round pins 20 30 screw-threaded nut or collar 48

L-shaped support flanges 22 compression spring 50



30 screw-threaded nut or collar 48 compression spring 50 9 CLAIMS 1. A trailer vehicle consisting at
least in part of: (a) a chassis, 5 (b) a towing arm, and (c) a support link, wherein; the towing arm is
pivotally attached to the chassis for rotation of the towing arm relative to the chassis about a
substantially horizontal pivot axis, 10 the towing arm has a distal end remote from the pivot axis, a first
end of the support link is connected to the chassis at ag.attachment point that is lower than the pivot
axis, and a second end of the support link is connected to the trailer towing arm at a connection point
that is between @S{ﬁi@% axis and the distal end. 15 2. A trailer vehicle as claimed in claim 1, wherein
the towing arm | y attached to the chassis at two separate locations along the pivot axis and
the two separate locations are arranged symmetrically about a fore and aft centreline of the trailer
vehicle. 20 3. Altrailer \Aepic e as cla}limed in clainhl or 2 whter in the connection point lies on a fore
and aft centreling of th&' trailsr v Lr111i% R A& vegﬁléﬁepaag aimed in any one of the preceding
claims, wherein the 2%aanttestisn point is offset below a straight line between the pivot axis and the
distal end gf the towinﬁf?rq}. 5. A trailer \éehicle as claimed in any one of the preceding claims,
wherein the attachme pac)lﬁf’vllllé% %%s%gntially on a fore and aft centreline of the trailer vehicle.

(c) a support link,

wherein,;
the towing arm is pivotally attached to the chassis for rotation of the towing
arm relative to the chassis about a substantially horizontal pivot axis,
10 the towing arm has a distal end remote from the pivot axis,
a first end of the support link is connected to the chassis at an attachment point
that is lower than the pivot axis, and
a second end of the support link is connected to the trailer towing arm at a

connection point that is between the pivot axis and the distal end.

15
2. A trailer vehicle as claimed in claim 1, wherein the towing arm is pivotally
attached to the chassis at two separate locations along the pivot axis and the two
separate locations are arranged symmetrically about a fore and aft centreline of the
trailer vehicle.

20

3. A trailer vehicle as claimed in claim 1 or 2, wherein the connection point lies

on a fore and aft centreline of the trailer vehicle.

4. A trailer vehicle as claimed in any one of the preceding claims, wherein the
25  connection point is offset below a straight line between the pivot axis and the distal

end of the towing arm.

5. A trailer vehicle as claimed in any one of the preceding claims, wherein the
attachment point lies substantially on a fore and aft centreline of the trailer vehicle.

30
6. A trailer vehicle as claimed in any one of the preceding claims, wherein the
link supports the towing arm to hold the distal end of the trailer towing arm

substantially at a predetermined height relative to the chassis.



30 6. A trailer vehicle as claimed in any one of the preceding claims, wherein the link supports the
towing arm to hold the distal end of the trailer towing arm substantially at a predetermined height
relative to the chassis. - 10 7. A trailer vehicle as claimed in any one of the preceding claims, wherein
the link includes a first elongate tubular portion which is pivotally attached to the chassis at the
attachment point, and a second elongate portion whichgs pivotally attached to 5 the trailer towing arm
at the connection point and is telescoped coaxially within the first tubular portion. 8. A trailer vehicle as
claimed in claim 7, wherein a threaded nut is fitted to a complementarily threaded portion of the
second elongate portion to bear directly or 10 indirectly against an abutment end of the first elongate
portion. 9. A traifer vehicledAkchadhield i climd&] Mmt;ainmdq’ﬂsthaqmbm‘dilng phﬁiﬁqnvﬂfeltbia thd on the
threaded portlon the cond e ate usts th t.of { stal e towing arm
relative to the cha%ss gef(? ?&rﬁ n%/at%%#é arlrlr?éld mlgﬁ %Pév&%?yv@ t%‘?}ean a cth ?rle%smn
spring is fitted aoabkéadyaahonid ﬁwls,emoxhd eéoagat&cprgﬁtemommweﬂndhesrpmamﬁyMtabmm end
of the first eSIonghelttet OftIO{'(I) 20 11. A t{aﬂler vehlcl as clai n% 1s(f m 10, Wherel the #ﬁ{ﬁg H of the
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8. A trailer vehicle as claimed in claim 7, wherein a threaded nut is fitted to a

complementarily threaded portion of the second elongate portion to bear directly or

10 indirectly against an abutment end of the first elongate portion.

9. A trailer vehicle as claimed in claim 8, wherein adjustment of the position of
the nut on the threaded portion of the second elongate portion adjusts the height of the

distal end of the towing arm relative to the chassis.

15
10. A trailer vehicle as claimed in claim 8 or 9, wherein a compression spring is
fitted coaxially around the second elongate portion, between the nut and the abutment
end of the first elongate portion.

20 11. A trailer vehicle as claimed in claim 10, wherein the length of the

compression spring changes to accommodate changes in the height of the distal end of

the towing arm relative to the chassis.



