1 DEVICE FOR COUPLING TRACTOR AND TRAILER VEHICLES FIELD OF INVENTION 5 The
present invention relates to an apparatus by which a tractor vehicle can be coupled to a trailer vehicle,
and particularly to a powered coupling device by which a tractor can be coupled to, and uncoupled
from, a towing arm of a trailer under remote control. 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 atyﬁm@ re h{ arried directly in or on frailers, or. ma ﬂ.b. loaded into
containers which are ' 4 -andthe traters-cotpted to-tractors - fortroving the freight

between locations. 20 In one known arrangement, a towing arm is mounted to the forward end of a

trailer. An eye EHIE?E{SO &%ﬂé towing arm is inserted between a pair of flanges located at a

tractor towing point at the rear end or a tractor. A coupling pin is inserted through the eye of the towing

arm and two aligned apertures in the respective flanges, to couple the trailer to the tractor. 25 The

tractor and grailer comb[iﬂgtion IS usuallyi confi'gtléretd so that it can rea]qfifll)ﬁm?ke turnﬁ.t? the I%ft and
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and the couplingo@plqirnosarafingechwdr cakypimauddr lyexiiegltywalieh eduapept dkesce thevildeiges and
through the eye gt the fanward nd plane {pwing afm dhis conneclion aligws e, ragier and raer to
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towing arm is typiecathyl.attached to the forward end of an chassis

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.
An eye at the forward end of the towing arm is inserted between a pair of flanges
located at a tractor towing point at the rear end of a tractor. A coupling pin is inserted
through the eye of the towing arm and two aligned apertures in the respective flanges,
to couple the trailer to the tractor.

25
The tractor and trailer combination is usually configured so that it can readily make

turns to the left and right, and can negotiate undulations.

In one known configuration, the flanges are horizontally arranged and the coupling
30 pin is arranged vertically through vertically-aligned apertures in the flanges and
through the eye at the forward end of the towing arm. This connection allows the
tractor and trailer to turn relative to one another, at least about the vertical axis of the

coupling pin.



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 5 chassis of the trailer. This pivotal
connection allows the tractor-trailer combination to flex, such as when traversing an undulating road
surface. In 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 the tractor 10 flanges and aligned
with the flange apertures. The ground crew can then couple the trailer to the tractor by inserting the
coupling pin. This requires at least two personnel, one driving the tractor and at least one to
manipulate the towing arm and coupling pin. Additional crew are usually required in the case of large
trailers, for exafiplecxhendloé doxiogiagnans tsaeealiyfattariepersbe formatage wWaowichasss 15

personnel may E))?{EGC]%IIJ ﬁ[d- The mani |IJIation of hear%n}/% trailer to.vviggi tackle and, the close Proximity
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increased risk o njury Ir communication etween the driver and ground crew are not neard or are

mis-understoodfletesaeh itissdeaardirgiyngruobjettlaitheqresartiéavention to provide an apparatus for
25 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 choice. BRIEF DESCRIPTION OF
THE INVENTION 80rikine prasert mventionniay ke o adly saitttabden doeging flevieegronmgrising: -3

(2 frst and second mambers beifd shaced. anart.on oRRESis sdes of 3, srAce ereetuesy, each o
the first and second members having a hole, holes being ahd’ne on a common axis whic
intersects the sphoge{bind dhigimg méehrbediwhge apertures. The ground crew can then couple the
trailer to the tractor by inserting the coupling pin.  This requires at least two
personnel, one driving the tractor and at least one to manipulate the towing arm and
coupling pin. 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 two or more

15  personnel may be required.

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
20  situations and can make communication between ground crew and tractor driver
difficult. The crew can be exposed to increased risk of injury if communications

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
25 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

choice.

BRIEF DESCRIPTION OF THE INVENTION
30

The present invention may be broadly said to be a coupling device comprising:



5 (c) a coupling member being moveable by the driving means to move along the common axis
between a first configuration in which the coupling member spans the space between the first and
second members with respective portions of the coupling member located in the holes, and a second
configuration in which the coupling member is clear of the space between the first and second
members. 10 The common axis may be substantially hgrizontal or vertical in use of the coupling
device. Preferably, the driving means is a linear actuator comprising a ram and cylinder which 15 are

substantially aligned along the common axis, the ram heing driven, to slide within the cylinder by
(i f G i

introduction of a presstirised 174 YD BRe° I’iH]c?él?pﬁrﬁe rF@ arﬁ%daﬁgarﬁagpb%pBﬂ%lﬁWé Al Sperated
by application ofempiesdedsaitn, arablydrithicdliytoper atedhly mpplicatidnoha pressyutiseddigsid. 20
Preferably, the tl}oles re circular:%/ cylindrical ar%d Fa}v ?ngﬁnon diameter and the coupling member

ac
is a circularly cy |er118ﬁ5‘allgpr)llendv%i% eSS to HE"aS ?dm%s?ﬁcv?ﬂthin the holes. 25 Preferably,

activation of the drivingbneans dneuesitirarcoapting member from the first configuration to the second

conflguratloin and con r}sed actlvati% of theb(grl\gggl means mai tﬁlns tge coup&ggﬂrp?mber in the

second configuration. Pr fera%lfl?lfﬁe (%Lﬂ%?fﬁg devicerirther comr}’ 'gées arBZi%lllﬁng means WRIch biases

the 30 couplingainegnther cnwayoiicmi e secona fonfigufaiontamditowhids theecigilognfiguation. In the
absence of activation 1iBf the drlt\fn?\geme %Sﬁ}g‘te bzﬁ%rclgn@eaerrlnsb Gf[nsoyv(?t%the cogeéln rrtnemt())(?%from the

- spans the spage be n respec 10N he
second COﬂfIgUI’&IOﬂ (0] tﬁ% ﬁl’S conﬁguratlon -anan maln%ms F\G COUpﬁ g me er in the first

configuration untduglacgivatiorbef floeatddvingtimebolss, T hedbia sk mdeansmaytcomprisehalspiting
means. Preferably, the coupling member.comprises a slidi in with,an enlarged, circular 5 head
i s a G HP GO T I 3 e Bl o e e e S Substantially
aligned aldfig the common axis.

The common axis may be substantially horizontal or vertical in use of the coupling

device.

Preferably, the driving means is a linear actuator comprising a ram and cylinder which
15  are substantially aligned along the common axis, the ram being driven to slide within

the cylinder by introduction of a pressurised fluid into the cylinder.

The driving means may be pneumatically operated by application of compressed air,
or hydraulically operated by application of a pressurised liquid.

20
Preferably, the holes are circularly cylindrical and have a common diameter and the
coupling member is a circularly cylindrical pin which is dimensioned to be a sliding

fit within the holes.

25  Preferably, activation of the driving means moves the coupling member from the first
configuration to the second configuration, and continued activation of the driving

means maintains the coupling member in the second configuration.

Preferably, the coupling device further comprises a biasing means which biases the
30  coupling member away from the second configuration and towards the first
configuration. In the absence of activation of the driving means, the biasing means

moves the coupling member from the second configuration to the first configuration



Preferably, the first and second members present respective inward facing surfaces on opposite sides
of the space between the first and second members, and at least a 10 portion of a distal edge of one
or both of these inward facing surfaces is chamfered for facilitating insertion of a towing member into
the space between the first and second members. Preferably, the coupling device further comprises a
pair of guide members, the guide 15 members each extending at least partly between the first and
second members and presenting respective inward facing surfaces which diverge outwardly from one
another on respective opposite sides of the cqmmon axjs for fai:ilitatin insertion of a .tractor towing
AR H o) b

member into thé SpAELTIARGER TREFPAE SHFSSC R ERbEL S IHED Wit GATENAREL AR ment

with the commodraxigy R0dnsefEhriilyasihg ceuplingdeviepiivethapdagipkses a third member from which
the first and second members each extend in a first direction, and an attachment member which
extends from the third member in a second direction opposite to the first direction, the attachment
member havingRratpeitilyetitereogplinpichempén camfés@d dndéatiegl pinattébhahedatylingictevice to a
wactor vehigle. Aresiintbuffer moeans, mayexiend fiomihe fird member,n the seegnd digetion

y comprise respective buffer members’on opposite sides orthe
attachment membernrduBseafetialilyalizacbaiphpggleeroefontheiscomprises an indicator means which
provides an indication of when the coupling means is in the first configuration, in the second
configuration, or between the first and second configurations. The coupling device may further
comprise a first iraftsvlichhaHich sdperatddhamhp evherethet cesppiing Sinvembiaciadrstinfadasbn

configuration. and & second it switch whieh s apgrated only when fne coupling memiper s n the
second configuratton. The indicator means may include one or more visible or ‘audible indicators
which provide distihguishablstaheligatidnmobwingh thehitsstihmitrdvidtohg swoberatedevahdartide@econd
limit switch is SfOQ?raged, and when.neither limit switch J;S erated

aCilitating’ insertion of a towing member nto the space between the first and second

members.

Preferably, the coupling device further comprises a pair of guide members, the guide

15 members each extending at least partly between the first and second members and
presenting respective inward facing surfaces which diverge outwardly from one
another on respective opposite sides of the common axis for facilitating insertion of a
tractor towing member into the space between the first and second members and into
a predetermined alignment with the common axis.

20
Preferably, the coupling device further comprises a third member from which the first
and second members each extend in a first direction, and an attachment member
which extends from the third member in a second direction opposite to the first
direction, the attachment member having a aperture through which a pin can be

25 inserted to attach the coupling device to a tractor vehicle. A resilient buffer means
may extend from the third member in the second direction. The resilient buffer means
may comprise respective buffer members on opposite sides of the attachment

member.

30  Preferably, the coupling device further comprises an indicator means which provides
an indication of when the coupling means is in the first configuration, in the second
configuration, or between the first and second configurations. The coupling device

may further comprise a first limit switch which is operated only when the coupling



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 combinations of any two or more of
said parts, elements or features. Where specific 10 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. BRIEF DESCRIPTION-OF THE DRAWINGS 15 A preferred form of
the present invention will now be described with reference to the accompanying drawings in which:

Figure 1 shows a payt cross-sectional view of.a fragment of a tractor and a . 2Q coupling device
mttached theretd S SBHAS LSS Ar e RN RS Do o SRS M ice
seen in Figure ykdéguhe 3wipdivg mariss-sectitralglan \denfightgomaihhpardifdoe sreapiimgydevice
seen at line 1-1.in i&;ure 2,25 Figure .4i%51ows a (;{ s-srtla(ﬁtional enﬁlc\ﬂew of t e%uain art of the

coupling device Seen at fihe’4-4" Wﬁzi\éll.sjre ,ql—;igalﬂlé esﬁow%ag’rﬁaWclroséj-rsoeVé ionar e 1\?lheabvlgfa

coupling pin seeéndicatrigiiref ylkdguhe Girshtwst avwapipianmemedf thiechehe settnd pimiskovtohinsFigure

5, 30 Figur% 7 sQowgtéehsgﬁll \\Q] \é\{qu %l%l%iﬁe ﬁ)gl\i{/lgc%ri%soseer%pegﬁ direction A in Figure 2, Figure 8 shows
a top plan view OF e Tain par Of'ffe courrﬂlng device AEEEEN at line 3-3in Figure 2, -6 Figure 9

shows a cross-sectional plan view of the main part of the coupling device as seen at line 2-2 in Figure

2, Figure 10 ShOI\IﬁS a driver buffer olft e OUQH{‘ d%VJ;CE seen in Figure 1, and FJ[ ure, 1 shows a
L 1S lflVel’l 10{1 ql% 8 SO ect?ro al P consist 1n the parts, elements and Teatures
schematic dlagram or a contro mnaication system ftor
referred to or indicated herein, individually or collectively, including any or all
combinations of any two or more of said parts, elements or features. Where specific
10  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.

BRIEF DESCRIPTION OF THE DRAWINGS
15
A preferred form of the present invention will now be described with reference

to the accompanying drawings in which:-

Figure 1 shows a part cross-sectional view of a fragment of a tractor and a
20  coupling device attached thereto,
Figure 2 shows a cross-sectional side view of a main part of the coupling
device seen in Figure 1,
Figure 3 shows a cross-sectional plan view of the main part of the coupling
device seen at line 1-1 in Figure 2,
25 Figure 4 shows a cross-sectional end view of the main part of the coupling
device seen at line 4-4 in Figure 2,

Figure 5 shows a part cross-sectional side view of a coupling pin seen in

Figure 1,
Figure 6 shows a top plan view of the head of the pin shown in Figure 5,
30 Figure 7 shows a side view of a guide cylinder as seen in direction A in Figure
2,

Figure 8 shows a top plan view of the main part of the coupling device as seen

at line 3-3 in Figure 2,



5 the coupling device seen in Figure 1. DETAILED DESCRIPTION OF THE INVENTION Figure 1
shows a coupling device 1 fitted to the rear end of a tractor 2 (shown only in 10 fragment). The
coupling device has a main chassis 3, as may be best appreciated from Figures 2, 3 and 4. The
chassis 3 has first and second limbs 4, 5 that are spaced apart on opposite sides of a space 6
between the two limbs. The two limbs each extend 15 substantially horizontally in a common direction
from a vertical member 7. The first limb 4 is pierced by a circular hole 10. The second limb 5 has a
circular hole 12 which_in thesgoégferred embodiment shown in the fiﬁures,rpierces the second limb.

e

Alternatively, the hole ﬁf%ﬁ%e %Wﬁi%ﬁrﬂ%&;%cél%ns}iﬁ Ho‘féefﬁ&f d %\m’ﬂ. ﬁ?gt%tl}?o?gg gi&12

preferably sharelevozmseardiameter aindrgaraliyned along a common 20 axis 14 which intersects the

space 6. Figures 5 and.6 sho a}ﬁ%gpl{indr'calc uQin% in 16 which | dimension%d to b?a gliding fit
e g Eatdentintt AR

within the two holes 1 ,1§5an¥,{};}1 imbs 475 The 5 GHben ngc?hq’ “RMrtion axid X4 by a

linear actuator 20 whichiguithe prbiesred sthbadiveliighowsfia emktguedliislzhidraylienato20R and

cylinder 20C. O% grcglrlleﬁlg a glelzlaégrsseeanr?n oursulitable for driving the coupling pin. For example, one
other suitable lindaf AQtUator 1ISa pneumafi%:aﬁy operated ram and cylinder. The coupling pin 16 is

driven along the axis 14 by the actuator 20 between first and 30 second configurations. In the first

configuration (S?)Wd&ﬁqiﬁkﬁﬁrgggﬁgwgﬁ ‘P}f]%g%i; %&oupling pin spans the space 6

between the first and secon respective portions of the coupling pin located in the
holes 10, 12. In the second 7 configuration (shown in solid lines as pin 16 in Figure 1), the coupling pin

16 is Withdravv_rlzclear Pfsfl%%v space 61.bet\(/1veen tﬁ‘?ﬁéﬁt %r][g second in}bastrlz{é ttoheZ referred e[\mbodiment,

and as shown in %ﬁlér?igures, %haecgggﬁﬁﬁg Gevice 1187 5°used With the common aglss PAstbtdhtial

vertical. Alt@rnatragiyettie device could be used in other orientations, for example with the common
axis substantially horizontal. Activation of the actuator 20, such as by application of a pressurised
hydraulic fluid,

The coupling device has a main chassis 3, as may be best appreciated from Figures 2,

3 and 4. The chassis 3 has first and second limbs 4, 5 that are spaced apart on
opposite sides of a space 6 between the two limbs. The two limbs each extend
15  substantially horizontally in a common direction from a vertical member 7. The first
limb 4 is pierced by a circular hole 10. The second limb 5 has a circular hole 12
which, in the preferred embodiment shown in the figures, pierces the second limb.
Alternatively, the hole in the second limb may be a blind hole (not shown). The two
holes 10, 12 preferably share a common diameter and are aligned along a common

20  axis 14 which intersects the space 6.

Figures 5 and 6 show a cylindrical coupling pin 16 which is dimensioned to be a
sliding fit within the two holes 10, 12 in the limbs 4, 5. The pin 16 is driven along the
common axis 14 by a linear actuator 20 which in the preferred embodiment shown in
25  Figure 1 is a hydraulic ram 20R and cylinder 20C. Other linear actuators are also
suitable for driving the coupling pin. For example, one other suitable linear actuator

is a pneumatically operated ram and cylinder.

The coupling pin 16 is driven along the axis 14 by the actuator 20 between first and
30 second configurations. In the first configuration (shown in broken lines as pin 16A in
Figure 1), the coupling pin spans the space 6 between the first and second limbs 4, 5

with respective portions of the coupling pin located in the holes 10, 12. In the second



drives the coupling pin 16 (upward in the embodiment shown in Figure 1) from the 10 first
configuration to the second configuration. Continued activation of the actuator maintains the coupling
pin in the second configuration. As shown in Figure 1, the coupling device 1 includes two biasing
springs 22. One end of each spring is attached to a respective end of a T-bar 23 on the upper end of
the 15 actuator ram 20R. The opposite end of each spring is attached to a mounting plate 24 on which
the actuator cylinder 20C is mounted. The two springs 22 provide a pull on the coupling pin 16 (this
being a downward pull in. the bodlmen wn in F| ure \kl)g a the t ator ram 20R, to bias the
coupiing pin 16 SILFHEN G BERBr S QUION B LBt st oRRUC RhoR i i

absence of actiweitilodrf thete20 efttuadpace(y teeween iading smlmgs)ﬁdllmﬂme the coupling pin 16 from
the second configuration to the first configuration and maintain the coupling pin in this first
configuration until reactivation of the actuator. Other numbers of biasing springs may be used, for
example only amrtgmlspfmgacbenﬁﬁ)ﬂﬁnmoraimmmlsmwm ﬂﬁahefcﬁgusqsxrinlgs coibEngultaide bigsing

systems include th the weight oft p|n its.asso d hardware to mqgve the pin
16 downwa%rld by grgaw ?}l%hna??orcé%’fd( smay est argipcrglema1 raolme gl?re and%n{irrﬁlgb coupllng

pin 16 has an enkayadothiscutasnitaaoh Foil hx:arhpm&|ﬂ1a<3hdmgrfmimssinibmn;4hﬂgirlﬁalzgmde tube 26
which is attached, such as by tack or fillet welds 27, to the top of the upper limb 4, to be in alignment
with the axis 14. The guide tube 26 is reinforced by radial supporting -8 flanges 28 which are attached
to the guide tubd amnchtiva v pier HionlmboR Vesticalanbgnapplidatibheof auypisgipied 6yahmauteflidie tube

26 are substantially aligned along the mon XIS 4. T e U|de tybe 26 eciated
from Figures 2, %%e é%and)‘ép%'gﬁe m@ﬁ Lﬁ)ng p afle élﬁ B nﬁe%elié%\%vﬁla or ey ndef§8§%£mounted
and to whibh thBrsprimgsgPatioa attalohsekasdixedfiguaatogm e ndofteunged2&cat shertay didhretgaioe tube

26. maintains the coupling pin in the second configuration.

As shown in Figure 1, the coupling device 1 includes two biasing springs 22. One
end of each spring is attached to a respective end of a T-bar 23 on the upper end of the
15  actuator ram 20R. The opposite end of each spring is attached to a mounting plate 24
on which the actuator cylinder 20C is mounted. The two springs 22 provide a pull on
the coupling pin 16 (this being a downward pull in the embodiment shown in Figure
1), via the actuator ram 20R, to bias the coupling pin 16 away from the second
configuration and towards the first configuration. In the absence of activation of the
20 actuator 20, the two biasing springs 22 move the coupling pin 16 from the second
configuration to the first configuration and maintain the coupling pin in this first

configuration until reactivation of the actuator.

Other numbers of biasing springs may be used, for example only a single spring, or

25  three or four or more than four springs.

Other suitable biasing systems include the use of the weight of the coupling pin and

its associated hardware to move the pin 16 downward by gravitational force.

30  As may be best appreciated from Figure 5 and 6, the coupling pin 16 has an enlarged
circular head 25. This head 25 is a sliding fit inside a cylindrical guide tube 26 which
is attached, such as by tack or fillet welds 27, to the top of the upper limb 4, to be in
alignment with the axis 14. The guide tube 26 is reinforced by radial supporting



10 A threaded bolt 30 is fitted in a suitably-threaded radial hole 32 (seen in Figures 5 and 6) at the
perimeter of the pin head 25 and is engaged in an axially-directed slot 34 in the guide tube. As the
coupling pin moves between the two configurations (shown in Figure 1 as coupling pins 16, 16A), the
bolt (shown in Figure 1 as bolts 30, 30A) correspondingly slides in the slot 34 but prevents rotation of
the coupling pin about 15 the axis 14. As best seen ingrigures 1, 2 and 3, portions of the distal edges
of the opposing inward- facing surfaces of the two limbs 4, 5 are chamfered to provide respective

ramps 36, 38. These ramps, facilitate vertical positioning of an end portion of a towjng member 20 to
help guide and élﬂ%ﬁl%%@H?ﬁeagena%gh‘fgnt%ft fe &0 éuﬁeeﬁ%i(ieﬁ’ﬁu f?%eftsﬁr}}lgsélrtgcgn\'i?%cae space
6 between the fiisirabel ecDinddompisngd pifutthendabditatelehisbin 36 rdiensubsd mariic ulaghewittongrizontal
positioning, the coupling device glsq.includes ir of guide plates 40, 41. These. guide plates extend
D pewieen the o AHUTRRAS A LS el oy b B RS TAETD SR 5743
which may be beshdppreciated from Figures 3 and 4, and which diverge outwardly from one another
on respectige opposite sides of the common axis 14. These guide plates 40, 41 facilitate insertion of a
tractor towing arm (not shown) into the space 6 between the first and second limbs 4, 5, and into a
predetermined 3haligomeng gfian aperdunéich thyeadnuther digtaldend@f thentracted tavwding atrthvith the
common axis 14, of the coupling device 1..9 As shown in Figures 1 nd 3, the coupling deyice 1 has
o attachment A B Eh AL AT R e e B op SR S
opposite to theXorizontally extending limbs 4, 5. The attachment arm 44 has a slightly elongated
aperture 46 through which an attachment pin 48 (shown in Figure 1) is passed to 5 attach the
coupling device 1 to the rear end of the tractor 2. Figure 1 shows cavity 50 and associated co-axially

aligned hol@s 52\ B¢-qaevidiedt 30 théittedrnieadwfable-tractdediadiattadh 32 (teannm4d gsras Somdhodated
in the cavity 50, and ﬁ?e attachment.pin 48#5%1 inserted through hole 52 and apertyr .and into
10 hole 54, to 2000 11 L0l JNCE T 16 the it 5 e i st AR RRETME 478

the guide tube. As the coupling pin moves between the two configurations (shown in

Figure 1 as coupling pins 16, 16A), the bolt (shown in Figure 1 as bolts 30, 30A)

correspondingly slides in the slot 34 but prevents rotation of the coupling pin about

15  the axis 14.

As best seen in Figures 1, 2 and 3, portions of the distal edges of the opposing inward-
facing surfaces of the two limbs 4, 5 are chamfered to provide respective ramps 36,
38. These ramps facilitate vertical positioning of an end portion of a towing member
20  to help guide and vertically align the end portion of the towing member during its

insertion into the space 6 between the first and second limbs.

To further facilitate this insertion, and particularly with horizontal positioning, the
coupling device also includes a pair of guide plates 40, 41. These guide plates extend
25  between the first and second limbs 4, 5 and present respective inward-facing surfaces
42, 43, which may be best appreciated from Figures 3 and 4, and which diverge
outwardly from one another on respective opposite sides of the common axis 14.
These guide plates 40, 41 facilitate insertion of a tractor towing arm (not shown) into
the space 6 between the first and second limbs 4, 5, and into a predetermined
30 alignment of an aperture or ‘eye’ in the distal end of the tractor towing arm with the

common axis 14 of the coupling device 1.



As shown in Figure 1, resilient buffer blocks 56 are placed between the outer vertical face of the
vertical member 7 and the rear face of the rear end of the tractor 2, above and below the attachment
arm 44. The rear end of the tractor 2 may include a 15 projection 58 on which at least a lower one of
the buffer blocks 56 can rest. Alternatively, or additionally, the buffer blocks can be attached to the
rear face of the tractor, or to the vertical member 7 of the coupling device, by any other suitable
means, for example by use of an adhesive. 20 A distance plate 60 (shown in Figures 1, 2 and 3) can

be used as packijng o compgensate for at least some of any excess of the depth of the cavity 50 over
the. vortioal ticHTcTOUPUIE LR AF A g R85t G318 Brefsy Aol o the
attachment armwidicfoeaxada plerizy iadly vielasth25 dite at auphibgridin ds positidebe tomoeptaitdadhe
actuator ram by a threaded fastener.62 (shown in Eigure 1) which is screwed intq a threaded axial
oo 64 (seen b T BTG RICHTE TR Re al e TR 35 G i LBt A ACRTTE 20
shows a resilientparivireg4dl abkoogh aldacdeen mtidigorent pinhidh (shtittedin30ibetwaensthadeving end of

the actuator ram 20R and the head 25 of the.coupling pin .16, - 10 The resilient buffer and driving
blocks 56, 66 hélfpaf:e %‘85%%3@ Shoc s{té%%l reegf'ﬁ%%)g%i%edtﬁagjitgé-&hvvhen engaging and disengaging a

trailer towing arm (not shown) into the coupling device 1 and when the coupling pin 16 moves

between the firstand. sesond conflguratons (o endage and disendads with anexs in fne raier towing
arm. 5 In conventional practice, a conventional coupling pin is passed, simiiar y’to He alt?achment pin
48 shown in Figtrertatkroughtbkarhcies Thexttatthedtactordtbwiaccqoinddmedthrahghaaityeyé, at the

leading end of tQﬁdtﬁ%‘éea{&%%’é’i%%ﬁ[ﬁi‘ﬁl'g?’}%e%e'ﬂ GO P80 %eﬁ‘é[eeﬁ%'i‘ea%ré"%%ﬂa‘% %t%té’ﬁ?!éo""e"e“
this requires manual Insertion o e conventional couplln pmn arter man Intervention to insert
the trailer iOwindaen4intoatieicdvityddd largldefigre theoele oddtoe 20wing arm with the holes 52, 54.
These operations usually require one or more ground crew members, depending on

As shown in Figure 1, resilient buffer blocks 56 are placed between the outer vertical

face of the vertical member 7 and the rear face of the rear end of the tractor 2, above

and below the attachment arm 44. The rear end of the tractor 2 may include a

15  projection 58 on which at least a lower one of the buffer blocks 56 can rest.
Alternatively, or additionally, the buffer blocks can be attached to the rear face of the

tractor, or to the vertical member 7 of the coupling device, by any other suitable

means, for example by use of an adhesive.

20 A distance plate 60 (shown in Figures 1, 2 and 3) can be used as packing to
compensate for at least some of any excess of the depth of the cavity 50 over the
vertical thickness of the attachment arm 44. The distance plate 60 is preferably

attached to the attachment arm 44, for example by tack welds.

25  The coupling pin is positively connected to the actuator ram by a threaded fastener 62
(shown in Figure 1) which is screwed into a threaded axial hole 64 (seen best in

Figure 5) which is provided at the head 25 of the coupling pin 16.

Figure 10 shows a resilient driving block 66 (also seen in Figure 1) which is fitted
30  between the driving end of the actuator ram 20R and the head 25 of the coupling pin
16.



the size and weight of the coupling components, and expose the crew to hazards. For 15 example,
hazards arise when the crew are working in close proximity between a reversing tractor and a
stationary trailer prior to coupling. Or, after coupling, when a coupled tractor and trailer may begin to
move before the crew is clear. Such operations are often co-ordinated using voiced instructions or
hand signals between the tractor driver and ground cngw. However, mis-communication gives rise to
the 20 risk of injury, particularly in typical working environments which can be very noisy. The coupling

device 1 of the present.jnvention is attached, semi-permanently, to the rear end of g tractor vehicle 2,
as described abbU. SHLBbUBINY ARG HOghachmen S i B ERTECa e Sl Sl 50 a
the rear end of thedeactdmthie 25heaviyingeing deavertingaltyajo vided daraceeptihgwnleading end
of a towing arm of a trailer tq be towed he tractor, as descri in the precedin a rartpé'us. An
attachment pin 15 SSUALE S 0t A ATER B WEAEr PR GRS oA e ot e
present inventicsedsiittechtigartiaciortothreagtuatddiséthgage el thawened v giegrai ko toeaf prassurised
fluid. In one.embodiment, the compressed air supply used for the tractor brakes is used to drive the

coupling pin. However, this may cause tractor braking problems if the supply has insufficient capacity
to power both systems:eritibhalopagiederiecdoanminodime reiywariiete pirical\paiven diydralyictpuirp that is

independent of the braking s Is used to proyide a pressurised liguid for. activating the .actuator
and driving the 886‘5?%‘5% %%tg%hsoé’v of ltlllncgt lgﬁ%e\f ﬁlrogr%ﬁ%ﬁe WS oy ng L e UEI.aCtO itfog]tnoga tractor

rrent invention, the coupling device 1is Titte
2, as shown in pogutrentl énduesh desgribe dhaldeading kedrafittior triter @etivgtasithlie@attdatoc2@tyo move

the coupling pin 16 from the %rs configuration as described above éand shown .in broken lines as pin
T6A i Figure 17 g e o P s T T T R S B el o s
4, 5, i.e. td the secordtconiigorationg asn déscribectuabovervEnealriteitseh thoditioles theitrgcton to

engage a ailer QR0 6 GFLIMEN ONETARER & 1A ERHRRY AsicsstsTo this end,the
These operations usually require one or more ground crew members, depending on
the size and weight of the coupling components, and expose the crew to hazards. For
15  example, hazards arise when the crew are working in close proximity between a
reversing tractor and a stationary trailer prior to coupling. Or, after coupling, when a
coupled tractor and trailer may begin to move before the crew is clear. Such
operations are often co-ordinated using voiced instructions or hand signals between
the tractor driver and ground crew. However, mis-communication gives rise to the

20  risk of injury, particularly in typical working environments which can be very noisy.

The coupling device 1 of the present invention is attached, semi-permanently, to the
rear end of a tractor vehicle 2, as described above. The coupling device has an
attachment arm 44 which locates in the cavity 50 at the rear end of the tractor, the
25  cavity 50 being conventionally provided for accepting a leading end of a towing arm
of a trailer to be towed by the tractor, as described in the preceding paragraphs. An

attachment pin 48 secures the coupling device to the tractor.

When the coupling device 1 of the present invention is fitted to a tractor, the actuator
30 can be powered using a source of pressurised fluid. In one embodiment, the
compressed air supply used for the tractor brakes is used to drive the coupling pin.
However, this may cause tractor braking problems if the supply has insufficient

capacity to power both systems.



arm is supported at a predetermined height above ground, and particularly at the approximate height
of the space 6 between the limbs 4, 5 of the coupling device 1 as 15 fitted to the tractor 2. The
chamferings or ramps 36, 38 of the limbs 4, 5 facilitate insertion in the case of minor vertical
mis-alignments between the towing arm and the coupling device. Similarly, the diverging guide plates
40 facilitate insertion in the case of minor 20 horizontalimis-alignments between the towing arm and
the coupling device. A mirror or mirrors (not shown) can be suitably placed and oriented to provide the
tractor driver with a better view of the alignment and insertion operation while still occupying the
normal tractor driving position. 25 Once the trailer towing arm is inserted into the coupling device 1
with the eye of the éawingedemedligneobdiithethe holeslddridalindhiedimbs drablaf themmpuphing device,

the activation of the actuator 20Q is released and the biasing, springs 22 pull the coupling .pin. 16
dowmiard to so SR Bt M TR ol AeEd ARTHHE By ot 3 Wit e Eoupled

tractor-trailer combinaiingticancthaoraddviemothernewplibegpan. - 12 To decouple the tractor and
trailer, the actuator 20 is activated to lift the coupling pin 16, against the downward bias of the springs
22, and clear of its engagement with the eye of the towing arm. The tractor can then be driven away
from the trailer. llbds td tie coteohthatdheoacthatosgdingtion @nt ibifiskytoantiaetarrangethawdirections

opposite (0 those, deseribed, apove Haweyen (e uss ol sprinas Lo bias the.caupling, pin injo he
engaged or couﬁinggconflguratlon provmﬁesathe coupling device with a” degree of Tal Sale operation in
that if there is anylasthefcastiliaignnof thieoactihattirst sooli@as @itosssadpredsdrebof th@iny dhawtic or

Preumane o SRUPIIRLP Ml 1RSI RRON Eile AL SIOA0GH aRIan TSIl o
requirement for a continuation olpactuator actLl%atlo ’to‘(i”nalntaln e engageme fnﬁwereTore, a
coupled tidiler chanatfinhdvarieatly betdecouptediftbsnd tFacter by fadlureofid poviustunceasFigure
11 shows a schgmaugel\%%%ut of al,ﬁgratr.glerat de'nd'%ﬁ%)nns stem. for.use with 1§r the %ou Imgyoelewce 1

described above. A 24 f)vé'supplyrfrom & Facior ve ﬁ:féacmr to"ehgage d trailet Towing

(not shown) into the space 6 in the coupling device 1. To this end, the trailer towing

arm is supported at a predetermined height above ground, and particularly at the

approximate height of the space 6 between the limbs 4, 5 of the coupling device 1 as
15  fitted to the tractor 2.

The chamferings or ramps 36, 38 of the limbs 4, 5 facilitate insertion in the case of
minor vertical mis-alignments between the towing arm and the coupling device.
Similarly, the diverging guide plates 40 facilitate insertion in the case of minor

20  horizontal mis-alignments between the towing arm and the coupling device.

A mirror or mirrors (not shown) can be suitably placed and oriented to provide the
tractor driver with a better view of the alignment and insertion operation while still
occupying the normal tractor driving position.
25

Once the trailer towing arm is inserted into the coupling device 1 with the eye of the
towing arm aligned with the holes 10, 12 in the limbs 4, 5 of the coupling device, the
activation of the actuator 20 is released and the biasing springs 22 pull the coupling
pin 16 downward to secure the towing arm to the coupling device and thereby to the

30 tractor. The coupled tractor-trailer combination can then be driven to a new location.



(not shown) powers a DC motor 70 to drive a pump 72 which supplies pressurised fluid via a conduit
74 to a hydraulic cylinder 20C of an actuator for moving a coupling pin 16 of a coupling device 1, as
described above. 20 The actuator has a release limit switch RLSW which is operated when the
actuator is at the second disengaged configuration described above, i.e. when the coupling pin 16 is
fully withdrawn from the space 6, in a disengaged or rg¢peased position in which the tractor is not
coupled to a trailer towing arm. The release limit switch RLSW has a normally-open contact pair RL1

which closes upan operatjon of the release limit 25 switch W, i.e. when ctuator.is at.the
b penning (G Rt i S o B R S L
lock limit switch 14, S¥¥ingdnitie idoopevate diahenttirespitipatd? iamt deerfofits@nfigpeatéon watatibed

above, i.e. the cou (I)ipglé)j[n 16 is full jInserteg[i and B,tge%ag‘,sSs thro%gah tpe space 6, in a position for

engaging a trail&' \wing arm &nd 'eré]lgytr ch(riﬁ%na couple HEtior and iy r(%‘gl]lgfher. The lock limit

switch LLSW has a normally-open contact pair LL1 which closes upon operation of the lock limit

switch - 13 _.LLSW. when the tgr is at the first configuratjon i.e. when the coupling pin is in the
ocked raidr coliing BhAmn. AL A AL Al HA Pt e e LB B onvort
switch SW. 5 Tbhppfirsteredah drasdiisstibnd seecondHowealty-thpascofitacipaite BiAd tiRADuplsecond

relay has  coil BB which 5. spries with e normaliopen contact pairs B snd 1L, serass the
24 volt supply. e Selond reiga)%ls Reretdre gnergléé wheR the Gh/off SWi 1111 8WisGn and the
actuator is at thdegzeond tohfigfarapientioe. irl thathénhitre coaplirigspinfiadtivtidotrailetheeleaseqposition.
The second relay has a normally-open contact.pajr RB 1 and a normally-clgsed contact .pair.RB2. 15
A yellon amp Sl 101 Ceham it dhe S oL o e i S e iy,
across thel 24 vothsipply, s ilevainated Upby closigal optheicontadigains RB Teqinerefare fove yellow

lamp YL illuminate .wh%n th ont/o swit{:h §W is on and ttt'ﬁa actuator is at{he secand con igajration,
. COIi 1nuation o at uat Or. activation t0 maintain the engagement. hére ore, a Coup
i.e. when the coupling pinis in the trailer

trailer cannot inadvertently be decoupled from a tractor by failure of a power source.

Figure 11 shows a schematic layout of a control and indication system for use with
15  the coupling device 1 described above. A 24 volt DC supply from the tractor vehicle
(not shown) powers a DC motor 70 to drive a pump 72 which supplies pressurised
fluid via a conduit 74 to a hydraulic cylinder 20C of an actuator for moving a

coupling pin 16 of a coupling device 1, as described above.

20  The actuator has a release limit switch RLSW which is operated when the actuator is
at the second disengaged configuration described above, i.e. when the coupling pin 16
is fully withdrawn from the space 6, in a disengaged or released position in which the
tractor is not coupled to a trailer towing arm. The release limit switch RLSW has a
normally-open contact pair RL1 which closes upon operation of the release limit

25 switch RLSW, i.e. when the actuator is at the second configuration i.e. when the

coupling pin is in the trailer release position.

The actuator has a lock limit switch LLSW which is operated when the actuator is at
the first configuration described above, i.e. the coupling pin 16 is fully inserted and
30 passes through the space 6, in a position for engaging a trailer towing arm and thereby
locking a coupled tractor and trailer together. The lock limit switch LLSW has a

normally-open contact pair LL1 which closes upon operation of the lock limit switch



release position. 20 A third relay has a coil RC which is in series with the normally-open contact pairs
RA2 and LL1, across the 24 volt supply. The third relay has a normally-closed contact pair RC1. The
third relay is energised, and its normally-closed contact pair RC1 opened, when both the
normally-open contact pair RA2 of the first relay and the 25 normally-open contact pair LL1 of the lock
limit switch LLSW are closed, i.e. when the on/off switgh-SW is on and the actuator is at the first
configuration, i.e. when the coupling pin is in the locked trailer coupling position. A green lamp GL,

which is in parallel wjth coil RC of the third relay,.is illuminated 30 when the third relay coil RC is
erergisec. Lo, A OGN dbh Lo At SN ROAG Gh it G Helay ST ERE FUkiacf -open
contact pair LL ltlaf itk bacikaliraitc qwpiticly bbSidrare closed, i.e. when the on/off switch SW is on and the
actuator is at -14 the first configuration, i.e. when the coupling pin is in the locked trailer coupling
position. A red lamp RL and a buzzer BZ are connected together in parallel, the parallel 5 combination

being connected\itiseneawitss the dsib RAalkhibsedcopisct ppinRRBR 0t the secofudfreldachrsiMhe
normally-clgsed.contact pair RC1.of the third rela .Tft red lamp is illumipat dlf the buzzer
oundiet iton O {1 A T ey o s A PTG Bded e whanever
the actuator is between the first and second configurations, i.e. when the coupling pin is between the
locked trailer 1%%%%81'1'%% a(lnslktllosnaacnod tﬂ%tgvaﬂlle release f%gs\{,t{%n The aCtLIlletor control S¥VItCh on the

hydraulic fluid pump an SInticAtSr amps and Buzzet are swtgllofiyn%r(%%e%l'?gre réocr(l)tr}% aRa"

monitoring by thikAraetat RiiMerafrass tthe Rdrvodtl slipphg poObiisecsodhatathésdiiesrfeanarugkednd
ncouple the lracion {9, 15, ralleribaut eaving the drivinginosiian. and withoukrceiing;a ground
crew. By the automated coupling and decoupling operations described above, the Eresen Invention
provides alVincrebse theffiviphog pfrtnactothtrsitélecotlplistgpasdialecoupling operations, a reduction in
the number of personnel needed to connect and disconnect

The second relay has a normally-open contact pair RB1 and a normally-closed contact

pair RB2.

15 A yellow lamp YL, which is in series with the normally-open contact pair RB1 of the
second relay, across the 24 volt supply, is illuminated upon closure of the contact pair
RBI1. Therefore the yellow lamp YL illuminates when the on/off switch SW is on and
the actuator is at the second configuration, i.e. when the coupling pin is in the trailer
release position.

20
A third relay has a coil RC which is in series with the normally-open contact pairs
RA2 and LLI, across the 24 volt supply. The third relay has a normally-closed
contact pair RC1. The third relay is energised, and its normally-closed contact pair
RC1 opened, when both the normally-open contact pair RA2 of the first relay and the

25 normally-open contact pair LL1 of the lock limit switch LLSW are closed, 1.e. when
the on/off switch SW is on and the actuator is at the first configuration, i.e. when the

coupling pin is in the locked trailer coupling position.

A green lamp GL, which is in parallel with coil RC of the third relay, is illuminated
30  when the third relay coil RC is energised, i.e. when both the normally-open contact
pair RA2 of the first relay and the normally-open contact pair LL1 of the lock limit

switch LLSW are closed, i.e. when the on/off switch SW is on and the actuator is at



20 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 particular embodiments, it is to be understood that modifications and/or
25 improvements may be made without departing from the scope or spirit of the invention. For one
example, the coupling device can be used in any orientation, such as with the actuator below the
driven coupling pin. For another example, the coupling device is attached to a trailer for coupling to a

tractor towing aﬂ]; 15 LIST OF FEATUR BELLED IN THE DRAW 4%%%8 cou I|n device 1

tractor 2 main cHSsZE RIENE Sk ohY I % 1% COPRUASRIB AT HmiBgte? %]I 8“111?%ommon
axis 14 couplinginds actuator 20 ram 20R cylinder 20C biasing spring 22 T-bar 23 mounting

plate 24 head 25 guide tube 26 tack welds 27 supporting flanges 28 top end flange 29
A red lamp RL and a buzzer BZ are connected together in parallel, the parallel
5  combination being connected in series with the normally-closed contact pair RB2 of
the second relay and the normally-closed contact pair RC1 of the third relay. The red
lamp is illuminated and the buzzer sounded when both the normally-closed relay
contact pairs RB2 and RCI1 are closed, i.e. whenever the actuator is between the first
and second configurations, i.e. when the coupling pin is between the locked trailer

10 coupling position and the trailer release position.

The actuator control switch on the hydraulic fluid pump and the indicator lamps and
buzzer are suitably located for control and monitoring by the tractor driver from the
normal driving position so that the driver can couple and uncouple the tractor to a

15  trailer without leaving the driving position and without requiring a ground crew.

By the automated coupling and decoupling operations described above, 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
20 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
particular embodiments, it is to be understood that modifications and/or
25 improvements may be made without departing from the scope or spirit of the
invention. For one example, the coupling device can be used in any orientation, such
as with the actuator below the driven coupling pin. For another example, the coupling

device is attached to a trailer for coupling to a tractor towing arm.



bolt 30 radial hole 32 slot 34 ramps 36, 38 guide plates 40, 41 inward-facing surfaces 42, 43
attachment arm 44 aperture 46 attachment pin 48 cavity 50 holes 52, 54 buffer blocks 56 distance
plate 60 fastener 62 axial hole 64 driving block 66 motor 70 pump 72 conduit 74 hydraulic cylinder
20C on/off switch SW release limit switch RLSW contact pair RLI (of RLSW) lock limit switch LLSW
contact pair LL1 (of LLSW) 1st relay coil RA contact-pairs RA1, RA2 (of 1st relay) 2nd relay coil RB
contact pairs RB 1, RB2 (of 2nd relay) 3rd relay coil RC

LIST OF FEATURES LABELLED IN THE DRAWINGS

coupling device 1 attachment pin 48
tractor 2 cavity 50

main chassis 3 holes 52, 54

first and second limbs 4, 5 buffer blocks 56

space 6

vertical member 7

distance plate 60

fastener 62

holes 10, 12 axial hole 64

common axis 14 driving block 66

coupling pin 16 motor 70

actuator 20 pump 72

ram 20R conduit 74

cylinder 20C hydraulic cylinder 20C
biasing spring 22 on/off switch SW

T-bar 23 release limit switch RLSW

mounting plate 24

head 25 lock limit switch LLSW

guide tube 26 contact pair LL1 (of LLSW)

tack welds 27 Ist relay coil RA

supporting flanges 28 contact pairs RA1, RA2 (of 1st relay)
top end flange 29 2nd relay coil RB

bolt 30 contact pairs RB1, RB2 (of 2nd relay)
radial hole 32 3rd relay coil RC

slot 34 contact pair RC1 (of 3rd relay)
ramps 36, 38 yellow lamp YL

guide plates 40, 41 green lamp GL

inward-facing surfaces 42, 43 red lamp RL

attachment arm 44 buzzer BZ

aperture 46

contact pair RL1 (of RLSW)



contact pair RC1 (of 3rd relay) yellow lamp YL green lamp GL red lamp RL buzzer BZ - 16 CLAIMS
1. A coupling device comprising: (a) first and second members being spaced apart on opposite sides
of a 5 space therebetween, each of the first and second members having a hole, the holes being
aligned on a common axis which intersects the space, (b) a driving means, and (c) a coupling member
being moveable by the driving means to move along ttge-common axis between a first configuration in
which the coupling member 10 spans the space between the first and second members with
respective porti%m\%e coupling member located in the holes, and a second configuration in which
the coupling me is clear of the space between the first and second members. 2. A coupling
device as claimed in claim 1, wherein the common axis is 15 substantial horizontal in use of the
coupling device. 3. A cQu lin .de\((iice as claimed in claim 1, wherein the common axis is substantially
vertical in use o;l the couﬁ??lnlg & é’?oza(fﬂr.nRr%:%%ling device as claimed in any one of the preceding
claims, wherein the driu)ng nfeanard adioedr mectubdor beimp kphrgd dpart andopylositer sideiclvfre

substantially aligned aJong the commaon axis, the ram being driven to slide within the cylinder by
roduction of ATTER ML TAr 1 e iU BB e AL S v 28 Aellects AFone o
the preceding clading,alvperé ionthe odriningariearisds pnaseoatiballpaperated by application of
compressed air. 6. A c%) plingd(cgiieiviﬁle as glairgg&i in any one of claims 1 to 4, wherein the driving
means is hydraulically Lé)erate rb\f/ a%B}FcaIftslbn of a pressurised liquid. 30

(©) a coupling member being moveable by the driving means to move

along the common axis between a first configuration in which the coupling member
10  spans the space between the first and second members with respective portions of the
coupling member located in the holes, and a second configuration in which the

coupling member is clear of the space between the first and second members.

2. A coupling device as claimed in claim 1, wherein the common axis is

15  substantial horizontal in use of the coupling device.

3. A coupling device as claimed in claim 1, wherein the common axis is

substantially vertical in use of the coupling device.

20 4. A coupling device as claimed in any one of the preceding claims, wherein the
driving means is a linear actuator comprising a ram and cylinder which are
substantially aligned along the common axis, the ram being driven to slide within the

cylinder by introduction of a pressurised fluid into the cylinder.

25 5. A coupling device as claimed in any one of the preceding claims, wherein the

driving means is pneumatically operated by application of compressed air.

6. A coupling device as claimed in any one of claims 1 to 4, wherein the driving
means is hydraulically operated by application of a pressurised liquid.

30
7. A coupling device as claimed in any one of the preceding claims, wherein the

holes are circularly cylindrical and have a common diameter and the coupling



7. A coupling device as claimed in any one of the preceding claims, wherein the holes are circularly
cylindrical and have a common diameter and the coupling - 17 member is a circularly cylindrical pin
which is dimensioned to be a sliding fit within the holes. 8. A coupling device as claimed in any one of
the preceding claims, wherein 5 activation of the driving means moves the coupling member from the
first configuration to the second configuration, and continued activation of the driving means maintains
the coupling member in the second configuration. 9. A coupling device as claimed in any one of the

preceding claims, further 10.co ising. a hiasing means.which biases the coupli mber. away
from the second SARTI3tSH SN RoSea LT Al SBHAG PRFTRERLIR B g oy o
activation of thethkiisigsmeans, the biasing means moves the coupling member from the second
configuration to the first configuration and maintains the coupling member in the first configuration
until reactivation of the driving means. 15 10. A coupling device as claimed in claim 9, wherein the
biasing means dGomprisesoagpipdeneans: thiedoitpling devioé ds giadarelthin dainsnevbtibia
preceding ciaims wherein tp%hzo &ou%Iir) member compyises a s1liidin in Wirthfz%\gngzn!ﬁrg?gﬁiircular

head which’is aastllali%glgoﬁt insidé a c§ller11 ica e&ﬂlsdemt% ees, the plcr?lﬁjndléw Sr{ltlfﬁe being substantially

aligned along theoastimmoioaxis 12 .sécondipiingiderdtenaacthicnedrinednycanatohtlod die cddvingeclaims,
wherein the 25 fi%séltngndais, con hmg(r)r&b IS pres rétr rigﬁﬁgggven@v%%rl @%itril&surfaces on opposite sides
of the space betWéen the Tirst and Secondrmem ers, and srfeasta p%r{lon of a distal edge of one or
both of these inward facing surfaces is chamfered for facilitating insertion of a towing member into the
space between éhe firs}xand s?con&i memberi.aso 3. A couglin%f vice as Slaimeld.in any gne of the
. . . couplin €vice as claimed 11 an ne e.grece 1n% Claims er ..

preceding claims, further "comprising a pair of guide members, the guide members each extending at
least partly Obetweepribadirsbasosecmnd wianibers @t gpcesphtiggnrespactiveyifwardifasargnd

configuration and towards the first configuration, wherein, in the absence of

activation of the driving means, the biasing means moves the coupling member from

the second configuration to the first configuration and maintains the coupling member

in the first configuration until reactivation of the driving means.

15
10. A coupling device as claimed in claim 9, wherein the biasing means comprises

a spring means.

11. A coupling device as claimed in any one of the preceding claims, wherein the
20 coupling member comprises a sliding pin with an enlarged circular head which is a
sliding fit inside a cylindrical guide tube, the pin and guide tube being substantially

aligned along the common axis.

12. A coupling device as claimed in any one of the preceding claims, wherein the
25  first and second members present respective inward facing surfaces on opposite sides
of the space between the first and second members, and at least a portion of a distal
edge of one or both of these inward facing surfaces is chamfered for facilitating

insertion of a towing member into the space between the first and second members.

30 13. A coupling device as claimed in any one of the preceding claims, further
comprising a pair of guide members, the guide members each extending at least partly
between the first and second members and presenting respective inward facing

surfaces which diverge outwardly from one another on respective opposite sides of



surfaces which diverge outwardly from one another on respective opposite sides of -18 the common
axis for facilitating insertion of a tractor towing member into the space between the first and second
members and into a predetermined alignment with the common axis. 5 14. A coupling device as
claimed in any one of the preceding claims, further comprising a third member from which the first and
second members each extend in a first direction, and |&attachment member which extends from the
third member in a second direction opposite to the first direction, the attachment member having a
aperture through which a pin can.be inﬁerted to attach t cougolin device to a tractor 10 vehicle. 15.
A coupling devitlS A BRTeAN LAHCTR A B EOiHb AR ATE TP B REP Do NS s EStencs
from the third mesnbesminibdise condsdi@cti arenbeitam daupling dizvicmas Claigeden claimthd,
wherein the resilient buffer. means comprises respective buffer members on opposite sides of the
attachment merﬁ%rélﬁl%?ﬂscoupling device as claimed in any one of the preceding claims, further
comprising an indicator means which provides an indication of when the coupling 20 means is in the
first (:onfiguga_ltiop4 in thg scecoPd c%réfig;uratiorlhor kaetlween the firﬁl rFﬁnd secgnd Cin'riﬁ’é”%i s.18. A

coupling device as claiméd iR Cl&im ,efuar%hcerlc%?nprlilsﬁ]n@]aoﬁ%f) © RS WhiGH e Opera &d only

when the coupliognpasiies ihird therfitst donfiguliatiothe Xorand dssecnt chimbiesswvitath whiahdisngperated

only when the cpupling membet s In ey second. canfiquiation, wherein the indicater means includes
one or more visible or audible indicators which provide distinguishable indications of when the first
limit switch is opsratéddivdeanitheppesicnddinhie siivitchlisaparathd, @t hwien netthbedihmt isgitch is
operated. 30 aperture through which a pin can be inserted to attach the coupling device to a tractor

10  wvehicle.

15. A coupling device as claimed in claim 14, further comprising a resilient buffer

means which extends from the third member in the second direction.

15 16. A coupling device as claimed in claim 15, wherein the resilient buffer means

comprises respective buffer members on opposite sides of the attachment member.

17. A coupling device as claimed in any one of the preceding claims, further
comprising an indicator means which provides an indication of when the coupling
20  means is in the first configuration, in the second configuration, or between the first

and second configurations.

18. A coupling device as claimed in claim 17, further comprising a first limit
switch which is operated only when the coupling member is in the first configuration,

25 and a second limit switch which is operated only when the coupling member is in the
second configuration, wherein the indicator means includes one or more visible or
audible indicators which provide distinguishable indications of when the first limit
switch is operated, when the second limit switch is operated, and when neither limit
switch is operated.
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