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EIELD OF INVENTION

This invention relates to transporters for refuse containers and more
particularly to mobile devices which will transform a stationary compactor
or storage container into a mobile collection vehicle.

BACKGROUND ART

For the sake of convenience, the invention will be described in
relation to refuse compactors of the kind described in Intarnational Patent
Application PCT/AU96/00205 filed on 4 April 1996.

The refuse compactor described in International Patent Application
PCT/AU96/00205 consists of a storage chamber having an opening
thereto, a lid for closing the opening and a compaction blade arranged to
compact waste material or refuse deposited in the storage chambér.
SUMMARY OF INVENTION

According tﬂ one aspect of the invention there is provided a vehicle
adapted to transport a refuse container, said vehicle comprising a frame,
ground engaging wheels mount_e_d on the frame, said frame having a
forwardly projecting draw-_baf and a réérwardlv facing recess and lifting

" means mounted on the frame adapted to engage and lift the refuse

container,

Preferably, the lifting means consists of a pair of tynes spaced apart
by the width of the refuse compactor and an hydraulic cylinder or cylinders
adapted to lift the tynes.

According to another aspect of the invention there is provided a self-
propelled vehicle adapted to transport a refuse container, said vehicle
comprising a frame having a rearwardly facing recess, ground engaging __
wheels mounted on the frame, Iifting"means mounted on the frame adapted
to engage and lift the refuse contamer, and a prime mover connected 1o the
main frame by a swivel joint.
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BRIEF DESCRIPTION OF THE DRAWINGS
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1 is a plan view of a trailer-type vehicle adapted to transport
~ a refuse container according to one embodiment of the
invention, |

2 is a front view of the trailer shown in Fig. 1,

'3 is a partial side elevational view of the trailer shown in

Figs. 1 and 2,
4 is a side elevational view of the trailer shown in Figs. 1

to 3 attached to a prime mover and being reversed to

‘engage a refuse container,
5 is a view similar to Fig. 4 showing the lifting arms

of the trailer engaged with the refuse container,
6 is a view similar to Fig. 5 showing the refuse container

in use, ' |
7 is a simplified plan view of a self-propelled vehicle adapted

to transport a refuse container according to a second

embodiment of the invention,
8 is a front view of the frame of the vehicle shown in Fig. 7,
9 is a partial side elevational view of the prime mover shown

in Figs. 7 and 8,
10 is a front elevational view of the vehicle shown in Figs.

7 and 8, |
11 is a side elevational view of the vehicle shown in Figs.

1 to 10 carrying a refuse container,
12 is a view similar to Fig. 11 showing the refuse container
~ in use, | | | |
13 is a side elevatidﬁal view of a modified version of the |

vehicle shown in Figs. 7 to 12, S
14 is a side eievatio:jal”view of a further embodiment of

the invention incofporating rotating hooks which engage



10

15

20

25

30

WO 97/03900 _ PCT/AU96/00451

the refuse conta'i'her, _

F‘g 15is a s:de elevatnonal vnew of a further embodiment of the
invention meorporatlng lockmg bars which engage the
refuse contalner, _ . _

Fig. 18is a Slde elevational view snmllar to flg 15 with the
tranler not yet engaged with the container, .

Fig. 17 is a view similar to Fig. 186 with the trailer engaged with
the container, -

Fig. 18is ari enlarged, partl,y__b;qken away end view of the trailer
and container of Figs. 14 to 17,

Fig. 19is a slde elevatlonal vuew of a modlfled version of the
traller of Flgs 15 to 18 which incorporates a lifting
cylinder for emptymg the container, .

Fig. 20 is a side elevatlonal view of a further embodiment of
the mventlon, _ _ _

“Fig. 21 is a side elevatlonal view of a still further embodiment of
the invention,

Fig. 22 is a partly cut-_eway side elevational view of another
embodiment'of the invention incorporating an hydraulic
suspension for the trailer,

Fig. 23 is a eide view siiﬁilar Ito Fig. 22 with the trailer iowered,

Fig. 24 is a schematic top view of a joystick control for the vehicle
of Figs. 7 to 13, and

Fig. 25 is a schematic front view of the joystick control shown
in Fig. 24.

MODES FOR CARRYING QUT THE INVENTION

The vehicle or treilef 10 shown in Figs. 1 to 6 includes a main frame
11 having a cross member 12 and a peir of spaced apart side members 13
and 14 which define a rearwardly faeihg U.-sha_ped_ recess 15. A draw-bar
16 is connected to the cross member by frame members 17 and 18. The
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frame 11 is supported by ground wheels 19 fitted with torsion bar type
suspension and brake hubs on axle 20.

Adjacent each e_nd of the cross member 12 there is an upstanding
jocation member 21 and 22, Lifting means 23 includes a frame 24, a pair
of lifting arms 25 and hydraulic cylinder 26. The frame 24 has a cross
member 27 and downwardly depending tubular members 28 and 29 which
receive the locating members 21 and 22 respectively. Power to the
cylinders 26 is provided by a sfnall D.C. power unit {not shown) which can
be fitted to the draw-bar 16.

The trailer 10 is deslgned to stradle the refuse compactor 30 which
has a pocket 31 on each side to receive one of the lifting arms 25.

As can be seen in Fig. 4, the trailer 10 is reversed by the prime
mover 40 so that the arms 25 enter the lifting pockets 31. Each arm 25
has a locking lug 32 adapted to engage the rear of the pocket 31 as shown
in Fig. 5. Once the trailer 10 has been correctly located in relation to the
refuse compactor 30, the arms 25 are hydrauliically raised to lift the refuse
compactor 30 clear of the ground ready for transportatlon as shown in Fig.
5' . .

The trailer 10 and the refuse compactor 30 have, in this instance, a
maximum combined loaded mass of 1,500kg and can easily be towed by
conventional light duty highway vehicles or special application vehicles
such as electric goif cars or small tractors.

The operation of the refuse compactor 30 is shown in Flg 6 where
the lid 33 has been opened to allow the bin 34 to be emptied by the
mechanism 35 which includes a lifting arm 36 operated by ram 37. The
compactor 38 (Fig. 6) is driven by cylinder 39.

The self-propelied yehicle 50 shown in the embodiment of Figs. 7 to
12 has a frame 51 which is_ éubst_antiallv similar to the frame 11 of the first
embodiment of the invention. The frame 51 has a rearwardly facing recess
52 and a swivel joint 53 at the midpoint of cross members 54.
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As shown in Figs. 8, 11 and 12, the frame 51 has hftlng means 55
which includes a frame 56, a pair of llftmg arms 57 and a hydrauhc cylinder
and ram 68. The frame 56 has d_ownward_ly depenc__!mg tubular members
58 which receive locating members 59 .'projécting upwardly from the
corners of the frame 51 in the same manner as shown in the first
embodiment of the mventlon ' | |

The frame 51 is connected to the primeﬁ_over _60 by insans of the
swivel joint 53 and a pair of hydraulic cylinders and rams 61 and 62 which
are extended or retracted to effect steermg of the veh;cle 50.

The prime mover 60 has an operator s cabm 63, an electric power
unit 64, differential 65 and ground wheels 66. Electric power unit 64
provides power to the electric motor 67 connected to the differential 65.
The electric drive could be replaced by an internal combustlon engine and
hydraulic drive system. .

The vehicle 50 of Figs. 7 to 12 is a self contalned se!f-propelled
version of the tralier 10 shown in Figs. 1 to 6. The vehlcle 50 has the
same stradle-type rear frame and lifting tynes as the trailer 10 but instead
of being towed by separate vehicle it is capable of propelling itself.

As mentioned above, the vehicle 50 is fitted With a small D.C. motor

- 67 and a battery pack 64. This power system propéls_the_ vehicle and

provides power to the cylinder that raises and lowers the lifting frame 56.

The battery pack 64 can also provide the .powef' necessary to
operate the packer of the compaction unit 30. _

In this embediment, the vehicle 50 has a maximum combined mass
of about 2,000kg, is capable of spesds up to 20kph and can handle grades
up to 20%. : - | .

The vehicle 50 is controlled by the means of a joystick tybe lever
which provides, one handed, proportional control 'ovsr forward_ a:nd reverse
travel as well as steering functions. 'The .ioystic.:k 'clnntroll can be pnsitioned
either in the driver’s cabin at the front of the veh'idie or at the loading
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position at the rear of the vehicle. This allows a single operator to load an
drive the vehicle simultaneously. The joystick control is described below in
relation to Figs. 24 and 25.

The steering of the vehicle by the hydraulic cylinder 61 and 62
produces a small turning circle and substantial manoéuvrabilitv in restricted
areas.

Fig. 13 shows a larger version of the vehicle 50 in which the trailer
51 has a pair of ground wheels to enable the vehicle to handle a much
larger refuse compactor.

in the embodiment of Fig. 14, non-standard refuse container 70 can
be transported using hydraulically powered rotating hooks 71 .which locate
into lifting lugs 72 on each side of the container 70. By rotating the hooks
71 upwards they engage the lug 72 and the container 70 is lifted clear of
the ground. The hooks 71 are driven by hydraulic cylinder and piston
arrangement 76. A pair of fixed secondary hooks 73 locate into a recess
74 in the leg 75 of the container 70 providing a secure fock for the
container 70 during transportation.

In the embodiment of Fig. 15 the locating and lifting arm 25 of the
embodiment of Figs. 1 to 6 is replaced by an angie iron lifting frame 80
which in the retracted position lays along the stradie frame 81 of the trailer
82 providing clearance for the mating members 83 located on the sides of
the refuse container 85.

The angle iron lifting frame 80 is fitted with a number of locating
pins 84 which lock into mating recesses 87 in the lifting members 83 on
the side of the refuse container 85 to provide a more secure location. The
angle bars 80 are raised and lowered by cylinder and piston arrangements
86. Locating pins 88 and bushes 89 at each end of the frame 81 stabilise
the angle bar lifting frame 80 as it is raised and lowered.

The arrangement of Figs. 15 to 18 allows the frames 80 and the lift
members 83 to be located on all four sides of the containers thereby
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providirig the abiljty for it to be carried facing sideways rather than front or
rearward 6nly as is the case with other styles of lifting apparatus.

The major advantage of this style of lifting apparatus is the fact that
it locates posifivély into the fower sides of the container, thereby providing
support for the stradlle frame using the container and support for the
container using the stradie frame. -

In Fig. 19, .the'cylinde_r and piston arrangement 88 of Figs. 15 to 18
is replaced by a telescopic cylinder 90 and the frames 80 are pivotally
mounted _pnto:thé_ stradle frame 81 by pins 91 in upright members 92,
Thus, t_hé lifting frames 80 can be locked into a pivot point at one end of
the'frame and the lift cylinder 90 further extended using its telescopic
stages to tip thé container 85 rearwards for emptying. _

Fig. 20 is a view similar to Fig. 13 _sho'wing the use of two sets of
lifting frames 80, one at each end of the frame 81. In Fig. 21, two’ |
separate comﬁiners 85 which are carried by the frame 81 are raised and
lowered by the Iiftihg frames 80.

In the embodiment of the invention shown in Figs. 22 and 23, the
frame 81 is supported by ground wheels 80 carried by pivot arms 101
which are raised ahd I.owered ‘by the cylinder and piston arrahgen’ient 102.
This arrangement has the advantage of being able to provide a lifting and
lowering system for.the stradle frame 81 thereby allowing the lifting
members 80 to be fixed to the stradle frame rather than requiring separate
hydraulic cylinders for raising and lowering.

The propulsib_n unit can be powered by a range of slternative power
sources such as 'i_nternal combustion engines using either a generator set
and the D.C. drive system or a hydraulic transmission. The latter option
prox)ides for longer duiy cycles because use is not fimited by the battery
life. The internal cbmbuétion engine option also provides the ability to
install hydraulically poiov_,ered wheels in the trailer frame therby providing the

option of multiple wheel drive for all terrain applications.
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Figs. 24 and 25 show in schematic form the joystick control for the
vehicle of Figs. 7 to 13. The vehicle 50 is driven using a single axis
electronic control lever or joystick 110 wh_ich can be located at the front
control position, the rear collection positibn or via a remote control position
thereby providing the ultimate versatility for the machine. The joystick 110
is simply plugged and unplugged into various adaptors where required.

The joystick 110 provides precise proportional cantrol over the
acceleration rate, deceleration rate and speed in each direction by moving
the lever through its axis of travel. The further fhe joystick 110 is moved,
the higher the signal and the greater the speed. An in-buiit ramp controls
the rate of deceleration even if the joystick 110 is released completely,
thereby eliminating the risk of damage due to sudden stopping.

The button 111 on the top of the joystick 110 provides an
emergency stop facility if required.

A deadman function is also incorporated in the design of the control
system. This is achieved by means of a weight sensor under the drivers
seat and the rear control station platform. if neither of these sensors
indicate the presence of the driver, then the machine will automatically
decelerate and stop.

Braking of the vehicle 50 and the trailer frame is achieved by means
of proportional electric coils which progressively activate the brake pads
until the machine is stopped. The deadman function provides automatic
park braking when the operator is not present.

The control joystick 110 also incorporated a twist-grip facility in the
handle. This operation provides proportional control over the steering
cylinders via the directional control valve.

The combined effect is that the driver has one handed control over

drive speéd, direction of travel and emergency stopping.
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' " The vehicles of the invéhtiob mgy be used to transport refuse

containers which may or m_éy not incorporate its own compactor.
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CLAIMS
1. A vehicle adapted to transport a refuse container comprising a frame,

ground engaging wheels mounted on the frame, said frame having a
forwardly projecting draw-bar and a rearwardly facing recess and fifting
means mounted on the frame adapted to engage and lift the refuse
container.

2. A vehicle according to claim 1 wherein the lifting means consists of
a pair of arms spaced apart by the width of the refuse compactor and an

hydraulic cylinder or cylinders adapted to lift the arms.

3. A vehicle according to claim 1 wherein the lifting means consists of
a lifting bar on each side of the frame and cylinder and piston means
~adapted to raise and lower the lifting bars.

4, A vehicle according to claim 3 wherein each lifting bar has a plurality
of spaced apart upwardly directed lugs adapted to engage in recesses
formed in lifting members on the container. |

5. A-vehicle according to claim 3 wherein the lifting bars are pivotally
mounted on the frame.

8. A vehicle according to claim 3 wherein the cylinder and ram is
connected to the mid portion of the lifting bar and thus is provided at each

end of the lifting bar locating pins adapted to move within brushes mounted
on the frame.

7. A vehicle according to claim 1 wherein there is a pair of lifting means
at each end of the frame.
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8. A vehicle accdrding to claim 1 and further including a prime mover

connected to the frame by a swivel joint.
8. A vehicle according to claim 1 which is self propelled.

10. A vehicle according to claim 1 wherein the lifting means comprises a
support frame pivotally mounted on each side of the frame, the ground
engaging wheels being mounted on the support frames, and means for

pivoting the support frame to raise and lower the frame.

11. A vehicle according to claim 9 which is propelled by an internal
combustion engine.

12. A vehicle according to claim 2 wherein the vehicle is controlled by a
joystick control.

13. A vehicle according to claim 9 and including fail-safe means
operative to render the power source inoperative when the operator is not
in a correct operating position.

14. A vehicle according to claim 1 wherein the lifting means consists of
a rotatable hook on each side of the frame adapted to engage lugs on each
side of the container.
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