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 (ggigw IS carried directly in or qn.trailers, or may be loaded
into containers which are € .3}6@3@5 6&&. o,tl netrafters ~a£.-.a e aja N rators 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@Wiqg{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 of & %ﬁa{gse}g %Wﬁrea?rlgi rgt{/ngrl]l p?v%%gie rc‘c’)errbrllce?ce:t|coar111 , lfﬁe pivot
axis being arrangeglhdrinontatytto attbivlthe Bye pictieatfonwandon 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 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.



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. -2 In
one typical current practice, a tractor is backed up to a trailer under direction from a ground crew who
position the trailer towing arm so that the eye is located between a 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 1rﬂleast one to manjpulate the towm Vni"i?]ﬁ ditional crew are us%all reqilred in the
r

case of large trafléfs %?lé%a?ﬁﬁﬁmé‘ﬁtiﬁ% WA YREVE 61 ISh &SR WAFdge. 10
The manipulaticngebinedhvie traileo joywvitigriaiok eadnd ttive tosenproKimitiidetesdoatdé e rsicg actor
and a stationary tralle%r at %thISO eratong rtl Iar hazardgus._ for the oundc w. High noise

levels and othePal5t racrtagns are'e omlr%doan1 " 8?’11 g]itglrﬂess gh cgﬁr}ﬁgﬁe conmmunicatioh B&tween

ground crew anmmacmpt&MrtrdﬂémtdnhEhmmmﬁméaﬁ@(nm&mmmgqﬁeaﬁedughmm apjertyiris
communlcaglons %5 between the driver andg u[nd crew are,not heard or re mi (?r§ od. Hence,
gt 1 v

itis accordlngly an o]%je(?{[ of the p?% SEh S|rai'\t/en 10N 'to B%S\?l eel nog%pg?’éﬂ%st or laacglrta?'ng t coupllng

of trailers to tracioeswinichiaddredeaswing asins okl itien dlooxe mention g digadevdniabesase which will
at least provide theeplfl lf, with a useful. 20 ﬁhoi%ﬁ. RIEF DESCRl[PTI N OF.THE INVENTION
large™ trailérs, for example ¢ towing arm 1s eavy for one person ft

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,



The present invention may be broadly said to be a trailer vehicle consisting at least in 25 part of: (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, 3 a first end of the support link is
connected to the chassis at an attachment point that.ig higher 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

d the distal end. 5 Pref the tow || tt d to the ch tt
Saperate locations alohd e LS. BRSO 1t SR A AP SADE  ecany

about a fore andlﬁftlceﬁgrmhmhaﬁftmq)tmﬂekmbmie The connectlon p0|nt preferably lies on a fore and

aft centreline of the traller veh cle 10.The connec |o point Igﬁ'ﬁ)h era fiset below a stralght line

between the pivot axis aﬁﬁofﬁ edlgtgifen% oliflc{llgl(érttOW|nglasacr%l %ac m{-:'arll ot ml%faerabqy?es ona

fore and aft centrelineditheiitailen webétiecen 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 on a fore and aft centreline of the trailer vehicle.
15
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.

The link may include an adjustable length portion; for example, a turnbuckle.
20  Adjustment of the length of the adjustable length portion adjusts the height of the

distal end of the towing arm relative to the chassis.

The link may include a resiliently extendible length portion; for example, an
extension spring. The length of the resiliently extendible length portion changes to
25 accommodate changes in the height of the distal end of the towing arm relative to the

chassis.

This invention may also be broadly said to consist in the parts, elements and features
referred to or indicated herein, individually or collectively, including any or all
30 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
relates, such known equivalents are deemed to be incorporated herein as if

specifically set forth.



15 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. The link may include an adjustable
length portion; for example, a turnbuckle. 20 Adjustment of the length of the adjustable length portion
adjusts the height of the distal end of the towing arm relative to the chassis. The link may include a
resiliently extendible length portion; for example, an extension spring. The length of the resiliently
extendible length portion changes to 25 accommodate changes in the height of the distal end of the
towing arm relative to the chassis. This invention may also be broadly said to consist in the parts,
elements and features referred to or indicated herein, individually or collectively, including any or all
30 combination BRIEF/ NS CRIRFEON QId PHESDRAWANSG:Sr features. Where specific integers
mentioned herein have known equivalents in the art to which this invention relates, such known
equivalents are deemed to be incorporated herein as if specifically set forth. -4 BRIEF DESCRIPTION
OF THE DRAWINGS A preferred! fiarmodfthieep prese ndvaneoi ovi livilbwiw besclésaiibed vaftreeberence 5

to the accog]pana/i g drawings in which: Figure %‘i%a side elevation of a portion of a trailer vehicle,
. ot tlF accom %ngmg ilraw1 %m whiche i ) , .
and Figure 2 is a plan view portion orthe trailér vehicle seen in part in Figure 1.
Figure 1 is a side elevation of a portion of a trailer vehicle, and
Figure 2 is a plan view of a portion of the trailer vehicle seen in part in
Figure 1.
10

DETAILED DESCRIPTION OF THE INVENTION

The figures 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,
15 and a support link 3. The towing arm is attached to the chassis by a pivotal
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 provided at the distal end 6 of the towing arm.
20
One end of the support link 3 is connected to the chassis 1 at an attachment point 8
that is higher than the pivot axis 5. The attachment point 8 preferably lies on a fore

and aft centreline 10 of the trailer vehicle.

25  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 on a fore and aft centreline 10 of the

trailer vehicle.

30  As best seen in the plan view of Figure 2, the towing arm is pivotally attached to the
chassis at two separate locations 14, 16 that are spaced apart along the pivot axis, and

arranged symmetrically about the fore and aft centreline 10 of the trailer vehicle.



10 DETAILED DESCRIPTION OF THE INVENTION The figures 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, 15 and a support link 3. The towing arm is attached to the chassis by a pivotal
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 provided at the distal end 6 of the
towing arm. 20 fth rt link 3 is conn d to the chassis 1 at an attachment point 8
that is higher thﬁﬁ 8?5 @%‘ffa@’rﬁmgﬁflp fin guﬁ?%’fgl?gﬁ%%gtb(ﬂla{) ?(5%%?1%% treline
10 of the trailer ﬂﬁno@ozﬁlﬂte%aﬁlmlembahm\surgomlmhﬁdﬁmmﬁhﬁtaddmﬁ@httrm&emd:@wmg arm 2
at a connection }Efomt 12 tha is g ﬂ/veda |s 5 and the distal end 6 of the towing arm. The

S

connection pom& fpref%’r(é on a nd af CeRTEMRA™Y of the trailer vehicle. 30 As best

seen in the plan view of Figure 2, the towmg arm is pivotally attached to the chassis at two separate
locations 1 é e.s aced a ar along the pivo a rra metrically about the fore
and aft cen rellnﬁ;‘f eut?gqer ve?ucle rélar%e pré’]‘z)ael)ﬁ(f i er%?) wﬁgﬁ ﬁ{on\}vrﬁl(ﬁn %e\%ggres the
connection poinguliRtaaitiathycst dipecdapaintdihdgitachasdodhietavaisigarm 2, is offset below a straight
line between

The link includes an adjustable length portion such as a turnbuckle 18, by which the

height of the distal end 6 of the towing arm relative to the chassis 1 can be adjusted.

10
The link 3 includes a resiliently extendible length portion, for example an extension

spring 20, the length of which changes to accommodate changes in the height of the

distal end of the towing arm relative to the chassis.

15  The turnbuckle 18 may be adjusted to bring the distal end 6 of the trailer towing arm 2
to a predetermined height relative to the chassis. In one preferred configuration, the
length of the support link 3 is adjusted by the turnbuckle 18 to support the towing arm
2 substantially horizontally, as shown in Figure 1. The spring 20 then allows the
towing arm to pivot about axis 5, for example when the trailer is coupled to a tractor

20  and the coupled combination is traversing an undulating surface.

The angle of the resiliently supported towing arm, relative to the trailer chassis, is
adjusted using the turnbuckle to bring the towing eye at the distal end of the towing
arm to the height of the coupling point of a tractor with which the trailer is to be
25  coupled. The tractor can then readily engage the towing eye without intervention of a
ground crew because the towing eye is held at the correct height. The resiliency of
the spring allows 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. By
30 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



the pivot axis 5 and the distal end 6 of the towing arm. 5 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.
The link includes an adjustable length portion such as a turnbuckle 18, by which the height of the
distal end 6 of the towing arm relative to the chassis 1 can be adjusted. 10 The link 3 includes a
resiliently extendible length portion, for example an exignsion spring 20, the length of which changes
to accommodate changes in the height of the distal end of the towing arm relative to the chassis. 15
The turnbuckleé be a usted bring the distal e ﬁ“f f the tral r towjn

predietermined HOGTUIETATATD TP LRESILS IO Arites LERRTPGSHP I TRGTeBrFeSupport
link 3 is adjusted tyithetiuttwokidih8tionsuppar hedawihgaiof 2asetgstantially horizontally, as shown
in Figure 1. The spring 20 then allows the towing arm to pivot about axis 5, for example when the
trailer is coupled to a tractor 20 and the coupled combination is traversing an undulating surface. The
angle of the resii&htiygupromnieentdwi g saboenrdlatvibdd tyevirgilef ekanpis, dad aditisteftreaicgtthe
turnbuckle go brlnagT towwg&) )ie at he d stal end fthe t%w}% gnrmhtq: the hﬂ%ht[ of the cgy(pllng
point of a tractoPWith Which ralfer 15 to bé 25t coupleél ra tor gan'then réa (ﬂly er%aagé the
towing eye withaupintementiomey abgrowade @Vﬂhobeamp&etmhg fwwngheyedslalaetﬁ afpiine edrrdet height.

The resiliency of thes ring allows the of t tor orfallv}\;p engaging the
tractor towing pmn??oqsccncljgr%rrr?gaatx mﬁl]dr ur?f:(iegs?eln betveen ﬁeli‘?gc Fnléw% gi|?)0|nt and

the disengaged powilkdgdaby a/vdcimmswpﬁmt&adﬂumtm fikirRy of the chain selected to incrementally
adjust the length of the support link and the height of the towing arm.

10



30 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 6 disconnect trailer couplings to a tractor, a reduced time spent
coupling and decoupling a trailer-tractor combination, and an increased level of safety. Although the
invention has been described by way of example and with reference to 5 particular embodiments, it is
to be understoo ificati or | \Yi m ithout departing from the
scope or spirit oﬂp‘l‘ggt ﬁ&ﬁ@%ﬁ@%@%ﬁmﬁ%ﬁﬁﬁ Eon of the support link may
be provided by a chain, with the number of links of the chain selected to incrementally adjust the
length of the support link and the height of the towing arm. 10 7 LIST OF FEATURES LABELLED IN
THE DRAWINGE&i4skis 1 fore and aft centreline 10 towf 54 3 erRBRIREEEN point 12 support

link 3 pivotal attashimentdpgations 14, 16 5 pivotal attaghneenhétivinpoiskl€218 horizontal pivot axis 5
spring 20 distal end 6 zlitt%chment point 8

support link 3 pivotal attachment locations 14, 16
5 pivotal attachment 4 turnbuckle 18

horizontal pivot axis 5 spring 20

distal end 6

attachment point 8



8 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 an attachment
point that is higher 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 claim g im 1, wherein the towing arm is pivotally attached to the chassis at two
separate locatio % 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 2,
wherein the conpectlo p0| Ilesho a fore tand cetntrellne ?f the trailer vehicle. 4. A trailer vehicle
as claimed in any one 0 TRE pr)r‘éecé |%§0c AMSEWhert Hﬂ?e

(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 an attachment point
that is higher 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 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 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.



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 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. 9 7. A trailer vehicle as
claimed in any one of the preceding claims, wherein the link includes an adjustable length portion. 5 8.
A trailer vehicle as claimed in claim 7, wherein the adjustable length portion is a turnbuckle. 9. A trailer
vehicle as claimed in claim 7 or 8, wherein adjustment of the length of the adjustable length portion
adjusts the height of th& disiiel ertlicltlae ttwitingl drmani.Corelatfihd¢pibecdnassising. whrailartkehicle as
claimed in any qne of receding claims, wherein the link includes a resiliently extendible length
portion. 15 11. inﬂ?(all é:rl\l/%e%ig &% %ugfgqf)r%g]nl ¥iI(I:I%?rrn‘[l(llai, wherein the resiliently extendible length portion
is an extension spring. 12. A trailer vehicle as claimed in claim 10 or 11, wherein the length of the
resiliently eytenible lepgth, portion. hanges {0 Accqmmadale NANRSSIN B RIHROh A & dsta
end of the towing arm relAfive 1o the chassid!

a turnbuckle.

9. A trailer vehicle as claimed in claim 7 or 8, wherein adjustment of the length
of the adjustable length portion adjusts the height of the distal end of the towing arm

10  relative to the chassis.

10. A trailer vehicle as claimed in any one of the preceding claims, wherein the

link includes a resiliently extendible length portion.

15 11. A trailer vehicle as claimed in claim 10, wherein the resiliently extendible

length portion is an extension spring.

12. A trailer vehicle as claimed in claim 10 or 11, wherein the length of the
resiliently extendible length portion changes to accommodate changes in the height of

20  the distal end of the towing arm relative to the chassis.



