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(57) Abrége/Abstract:

A manually actuable release arm (52) of a fifth wheel coupling iIs engageable with a plate (12) in a first position (shown) wherein
the locking member (46) Is retracted to allow release (or entry) of a king pin (28) and In a second position wherein the member
(46) Is projected to hold a locking jJaw (30) In its king pin locking position. This may be accomplished by respective engagement
of detents (60, 62) In the release arm with the edge of an aperture In the plate flange (14). To assist the release of the king pin
(28), a piston (38) of a fluid actuable piston and cylinder arrangement (38, 39) Is connected to the release arm (52) and can be
operated to move the release arm (52) against the bias of spring (56) to its first (release) position. In this respect, a plunger (70)
on the release arm (52) may be used to actuate a switch (78) which operates the piston (38).
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(37) Abstract: A manually actuable release arm (52) of a fifth wheel coupling is engageable with a plate (12) in a first position
(shown) wherein the locking member (46) is retracted to allow release (or entry) of a king pin (28) and in a second position wherein
the member (46) is projected to hold a locking jaw (30) in its king pin locking position. This may be accomplished by respective
engagement of detents (60, 62) in the release arm with the edge of an aperture in the plate flange (14). To assist the release of the
king pin (28), a piston (38) of a fluid actuable piston and cylinder arrangement (38, 39) is connected to the release arm (52) and can
be operated to move the release arm (52) against the bias of spring (56) to its first (release) position. In this respect, a plunger (70)
on the release arm (52) may be used to actuate a switch (78) which operates the piston (38).
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FIFTH WHEEL COUPLING

This invention concerns a fifth wheel coupling for mounting on a towing

vehicle for co-operation with a king-pin mounted on a trailer.

One known form of fifth wheel coupling is disclosed 1n GB22367289.

Another known form of fifth wheel coupling is disclosed in the
applicants' own earlier GBS821363.0. In both of these cases the
coupling comprises a plate having a slot for reception of the king-pin,
a pivotally mounted jaw arranged adjacent the slot and movable between
an open position and a closed position in which it can co-operate with
the king-pin to retain it in the slot, and a locking member
displaceable between a locking position, in which it serves to maintain
the jaw in its closed position, and a release position in which it
allows the jaw to open. The locking member 1is 1tself connected to a
pivotally mounted linkage mechanism which includes a release arm. The
release arm is engageable with the plate in a first positilion in which
the linkage mechanism holds the locking member in its release position

and in a second position in which the linkage mechanism holds the

locking member in its locking position.

As the king-pin enters the slot it causes the jaw to pivot into its
closed position. This releases the locking member so that it is urged
into its locking position by spring means acting on the linkage

mechanism. At the same time this brings the release ‘arm 1into
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engagement with the plate in its second position.

In the coupling shown in GB2236729 an additional locking device is
provided in the form of a spring snap hook which 1s manually engaged
through aligned apertures in the release arm and the plate. This is
to ensure that the release arm remains in engagement with the plate in

its second (locking) position and is not inadvertently dislodged while

the coupling i1is in use.

It is desirable that movement of the release arm to its first position
and the associated linkage mechanism, including the locking member, to

its release position should be easy to accomplish, when required, with

minimum manual effort.

An object of the invention 1is to provide an 1improved fifth wheel

coupling which incorporates this feature.

With this object in view, the invention provides a fifth wheel coupling
for mounting on a towing vehicle for co-operation with a king-pin
mounted on a trailer, the coupling comprising a plate having a slot for
reception of the king-pin, a pivotally mounted locking mechanism
whereby the king-pin can be retained in the slot, said mechanism
including a release arm which is engageable with the plate in a first
position, wherein the mechanism is held in its release position, and
in a second position, wherein the mechanism is held in 1its locking
position, and a fluid actuatable piston and cylinder arrangement, the

piston of which is connected to the release arm, in which respect the
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piston 1s actuatable to move the release arm, against spring bias,
into its first position, whereby the locking mechanism is capable
of releasing the king-pin, characterised in that switch means for
actuating the piston and cylinder arrangement is mounted on the
release arm and a plunger is slidably mounted on the release arm

such that it serves to actuate the switch means as it slides

relative to the release arm.

In practical embodiments the aforesaid plunger may also serve as an
additional locking device maintaining the release arm in engagement
with the plate in its second position. 1In thié respect, a sultable
practical arrangement may be for the plunger to be spring biased
into a first position in which it acts as the additional locking
device and to be withdrawn against spring bias untii 1t actuates

the switch means for power assisted release of the coupling.

Engagement of the release arm with the plate in the first and
second positions referred to may conveniently be by respective
recesses or detents in the release arm engaging the edge of a lot
in the plate. The plunger may then serve as an additional locking
device by being arranged for projection through the slot in
addition to the release arm. Preferably it is projectable through
the slot only once engagement of the respective release arm recess

holding it in 1ts second position has been accomplished.

In this respect, a stop block may be mounted adjacent the slot so -

asS
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to block entry of the plunger into the slot until the said recess has
engaged therewith. Such entry or non-entry of the plunger into the
slot 1s preferably visible to a user of the coupling so that it is

apparent whether or not reliable locking of the coupling has been

achieved.

The present invention will now be more particularly described with

reference to the accompanying drawings in which:

Figure 1 1s a bottom plan view of one form of fifth wheel coupling
according to the present 1invention with the coupling arranged to

receive a waisted king-pin of a trailer;

Figure 2 shows the fifth wheel coupling as in Figure 1 but with a

waisted king-pin held in position by a hooked jaw and a locking member

maintaining the jaw in a closed position;

Figure 3 shows the coupling of Figures 1 and 2 with the locking member

of the coupling retracted prior to disengagement of the king-pin from

the coupling;

Figures 4 to 6 are reduced scale, diagrammatic, partial top plan views

showing the sequence for locking the coupling in the condition shown

in Figure 2; and

Figures 7 to 9 are views comparable to Figures 4 to 6 but showing the

sequence for unlocking the coupling from the condition shown in Figure
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Referring to Figures 1 to 3 of the drawings, there is shown a fifth
wheel coupling (10) comprising a top plate (12) having a peripheral

flange (14) and strengthening webs (16, 18).

The top plate (12) has two rearwardly diverging leg portions (20, 22),
the 1nner edges of which define an opening (24) 1leading into a
longitudinally elongate slot (26). In use, a king-pin (28) of a
trailer (not shown) which is to be attached to the towing vehicle (not

shown) on which the coupling (10) is mounted, is intended to be guided

into the slot (26) via the opening (24).

The king-pin (28) 1is of a type conforming to international standards

and has a walsted part situated between upper and lower enlarged

flanges.

A hooked coupler jaw (30) 1s provided for retaining the king-pin (28)
in the slot (26) when the vehicle and trailer are connected together.
The coupler jaw (30) 1s fabricated in one piece to include a hook

portion (32) and a sensor arm (34) and is pivotally nounted on the

plate (12) by means of a mounting pin (36).

The coupler jaw (30) 1s blased to an open condition by a spring (58)

which 1s attached between the coupler jaw and the plate (12).

A locking member (46) 1s pivotally mounted at (48) and is arranged to
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move transversely of the slot (26) between a position withdrawn clear
of the slot (26) (see Figures 1 and 3) and a locked position (Figure

2) 1n which the locking member (46) retains the jaw (30) around the

king-pin (28).

The locking member (46) 1s pivotally mounted (at 48) to a link (50) of
a linkage mechanism which also includes a release arm (52). At one
end, the 1link (50) 1s pivotally mounted (at 49) to the release arm
(52). At the other end, the link (50) is loosely mounted in a slot
provided 1n a web (54) which extends between the web (16) and the

peripheral flange (14).

The end of the release arm (52) 1s cranked, substantially at right
angles, just beyond the pivotal connection (49) to the link (50). 1Its

cranked end portion (55) 1s connected to the web (18) by a tension

spring (56).

The release arm (52) is provided with two detents (60, 62) which co-
operate with opposite sides of a slot (64) formed in the peripheral
wall (14), as will be described below.. At the free end of the release
arm (52) there is a looped handle (66). A pair of guides (67, 69) are
mounted on the release arm (52) and a plunger (70) is slidably mounted
through these. A helical spring (72) is arranged around the plunger
(70) and acts between a fixed member or lug (74) on the plunger and the

guide (69) to urge the plunger towards the plate (12), as shown in

Figure 1.
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A fluild actuated piston and cylinder arrangement in the form of a
pneumatically powered ram (38) and its associated cylinder (39) are
mounted centrally to the plate (12) by way of a bracket (37). The ram

(38) 1s pivotally connected to the cranked end portion of the release

arm (52).

Alr lines (76) for supply of compressed air to the cylinder (39) to
project the piston (38) and for release of air therefrom to allow
retraction of the piston (38) are fixed along the release arm (52) , and
switch means (78) for these air lines (76) are mounted near the
handle (66) for actuation by the member (74) on the plunger (70), when
the plunger is pulled back, by way of its cranked end (71) against the

force of the spring (72).

The arrangement of the coupler jaw (30) as shown in Figure 1 is such
that the fifth wheel coupling can receive a king-pin of a trailer. 1In
this respect, the sensor arm (34) of the Jaw (30) engages with the
locking member (46) so as to counteract the bias of the spring (56)

which is tending to pivot the link (50) and hence move the locking

member (46) transversely across the slot (26).

In operation of the coupling, as the king-pin (28) of the trailer
enters the slot (26) i1t contacts the sensor arm (34) and rotates the
coupler jaw (30) about the pivot (36), tensions the spring (58) and
disengages the sensor arm (34) from the locking member (46). The
tension in the spring (56) can now move the link (50) and the release

arm (52) thereby moving the locking member (46) across the slot (26)
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so that it engages below the hooked portion (32), as shown in Figure
2. This locks the jaw (30) in position and prevents the king-pin (28)

from becoming disengaged.

As will be seen from Figure 2, an adjustable stop (68) is provided to

limit the transverse movement of the locking member (46).

As shown in Figure 2 it 1s actually the engagement of the detent (62)
of the of the release arm (52) in the slot (64) in the flanged rim (14)

which locks the member (46) in position, i.e. prevents 1t inadvertently

disengaging.

Adjacent the slot (64); an enlarged flange area (13) is provided on the

plate (12). As shown 1in Figures 4 to 9, a stop block (65) is mounted

on this flange area (13).

As the coupling mechanism is closing, the detent (62) 1n the arm (52)
reaches the flange (14). The force of the main spring (56) causes the
arm (52) to pivot about the bolt (49) which connects the arm (52) to
- the linkage lever (50). This rotation ensures that the detent (62) is
urged into positive engagement with the edge of the slot (64) in the
flange (14). Once this occurs, and it happens automatically, the

mechanism is prevented from opening.

The plunger (70) serves as a secondary locking device to prevent
dislodgement of the detent (62) from the slot (64) 1in a particularly

simple and failsafe manner.
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With reference to Figures 4, the plunger (70) moves with the release
arm (52) and approaches the stop block (65) as the arm (52) is
retracted owing to the pivoting of the lever (50) under the force of
the spring (56). Then, as shown in Figure 5, the plunger (70) strikes
the stop (65). The release arm (52), however, continues to be
retracted and this causes compression of the plunger spring (72). As
soon as the detent (62) falls into position in engagement with the
plate (12), (Figure 2), a larger gap is created so that the plunger
(70) 1s able to move past the stop block (65) and locate in the slot
(64) alongside the arm (52), as shown in Figure 6. The farce of the
plunger spring (72) ensures that the plunger (70) reaches the fully
locked position. The engagement of the plunger (70) through the slot
prevents disengagement of the detent (62) . Moreover, the engagement
of the plunger (70) in the slot is visually apparent, i.e. it can be

seen by a user to be projecting beyond the block (65).

In order for this to take place, the first step to be carried out when
uncoupling the fifth wheel mechanism is to pull the plunger (70)
towards the handle (66) using the cranked end (71) as showny in Figure
7. This releases the secondary locking of the release arm (52), as
shown 1n Figure 8, and 1s also used to trigger the power assgistance of
the pneumatic cylinder (39) and its ram (38). As the plunger (70)
travels towards the handle (66), the member (74) strikes the switch
(78) . The switch (78) opens, providing a pressure and flow controlled
alr supply, via one of the lines (76), to the extension side of the
cylinder (79). The ram (38) extends and the release arm (52), owing

to it having a cranked end portion (55), is slightly rotated to release
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the detent (62) from the slot (64)' and then pushed outwards, as
indicated in Figure 9, to the position shown in Figure 3, where the
detent (60) latches into the slot instead. This keeps the mechanism

open while the kin-pin (28) is withdrawn.

Referring to Figure 3, in order to allow the king-pin (28) to be
withdrawn from the slot (26) the release arm (52) has to be disengaged
from the slot (64) and pushed outwardly therefrom so as to tension the
spring (56) and withdraw the locking member from its position extending
transversely of the slot (26) as shown in Figure 2 to the position

shown in Figure 3.

The king-pin (28) is still retained in position by the relative
position of the tractor and trailer combination. The vehicle to which
the fifth wheel coupling (10) is attached can then be moved forwarded
of the stationary trailer so that the king-pin (28) on the trailer is
withdrawn. As this happens the king-pin (28) causes the coupler jaw
(30) to rotate about the pivot (36) and also engages and axially moves
the locking member (46) further across the slot (26). This axial
movement of the locking member (46) causes the lever (50) to rotate
about 1ts pivot (54) in turn moving the arm (52) outwardly. The
tension spring (56) then acts to rotate the arm (52) about its pivot
(49) on the lever (50) to release the detent (60) from the slot (64).
As the king-pin (28) leaves the slot (26) the jaw (30) rotates further
and engages with the locking member (46) to prevent the locking member
(46) from closing. The locking member (46) is thus re-set ready for

coupling, as shown in Figure 1. The arm (52) and thus the locking
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member (46) are free to move automatically when the jaw (30) pivots

to its closed condition.

The foregoing i1s illustrative, not limitative of the scope of the
invention and many variations in detail are possible, within the
scope of the invention, from those in the illustrated embodiments.

In particular, use of the plunger for purposes of additional

locking is not essential to the present invention.
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CLAIMS
1. A fifth wheel coupling for mounting on a towing vehicle for

co-operation with a king-pin mounted on a trailer, the
coupling comprising a plate (12) having a slot (24) for
reception of the king-pin, a pivotally mounted lbcking
mechanism (46, 48, 50, 52) whereby the king-pin can be
retained 1n the slot (24), said mechanism including a release
arm (52) which 1s engageable with the plate (12) in a first
position (Fig. 3), wherein the mechanism is held in its
reiease position, and in a second position (Fig. 2), wWherein
the mechanism 1s held in its locking position, and a fluid
actuatable piston and cylinder arrangement (38, 39), the
piston (38) of which is connected to the release arm (52), in
which respect the piston (38) i1s actuatable to move the
release arm (52), against spring bias, into its first
position, whereby the locking mechanism is capable of
releasing the king-pin, characterised in that switch means
(78) for actuating the piston and cylinder arrangement (38,
39) is mounted on the release arm (52) and a plunger (70) is
slidably mounted on the release arm (52) such that it serves

to actuate the switch means (78) as it slides relative to the

release arm (52).

2 . A coupling according to claim 1 wherein the plunger (70) also
serves as an additional locking device maintaining the
release arm (52) in engagement with the plate (12) in its

second position.
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3. A coupling according to claim 2 wherein the plunger (70) is

spring biased towards a first position in which it will act as
an additional locking device and is capable ¢of being withdrawn
agalinst said spring biag until it actuates the switch means (78)

for the piston and cylinder arrangement (38, 39).

4. A coupling according to claim 2 or 3 wherein respective recesses
or detents (60, 62) in the releagse arm (52) engage the edge of
a further slot (64) in the plate (12) in the first and second.
positions of the release arm (52) and the ’ plunger (70) is
arranged on the release arm (52) so as also to be projectable'

through the further slot (64).

5. A coupling according to claim 4 wherein the plunger (70) is only
projectable through the further glot (64) once the release arm

(52) has engaged therewith in its second position (Fig.2).

6. A coupling according to claim 5 wherein a stop block (65) is
mounted adjacent the further slot (64) so as to block entry of
the plunger (70} into said slot (64) until the respective recess

or detent (62) of the release arm (52) has engaged therewith.
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