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TBANSPORTERS FOR REFUSE CONTAINERS

EIELD OF INVENTION

. ' This invention relates to transporters for refuse containers and more

5 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

10 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.

15 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-bar and a réérwardlv facing recess and lifting

20  means mounted'on.the frafhe adapted to engagé 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.

25 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 __

v 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
30 main frame by a swivel joint.
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-5 particularly to mobi | e dev:c:" Wnlch WI|| transforma stationary

conpactor or storage contaaner into -a- _mobi | e col | ection vehicle.
BACKGROUND ART. . .. . For the sake of convenience, the i nventi on
‘Wi || be described in -~ .relation to refuse conpactors of the kind
descri bed |nwh@hﬁ&m@t|onal Pat ent 10 Application PCT/ AUgEtA0fdiessi | ed on
4 April 1996. The refuse conpactor described in Internationa
Pat ent Application “RCT/ AU96/ 00205 consi sts,.0f a storage chamber
havi ng an openi ng thereto, a lidZor cIOS|ng t he opening and a
conpaction bl ade arranged to conpact waste material or refuse
deposited in the storage chanber 15 According to the invention
there is provabdeeligal-ar Uiy 2 a stationary refuse

contai ner and (1 aggpq %asﬁgﬁwe%’?? 't?éli%g-tgeé (8l adapted totAHRGbrENIa0! NO

wheel s nmount ed on rane rame h
" a refuse container according to one embodlment of the

invention,
5 Fig. 2 is a front view of the trailer shown in Fig. 1,
Fig. 3 is a partial side elevational view of the trailer shown in
Figs. 1and 2, |
Fig. 4 is a side elavational view of the trailer shown in Figs. 1
to 3 attached to a prime mover and being reversed to
10 ‘engage a refuse container,
Fig. 5 is a view similar to Fig. 4 showing the lifting arms
of the trailer engaged with the refuse container,
Fig. 8 is a view similar to Fig. 5 showing the refuse container
in use, ' |
15 Fig. 7 is a simplified plan view of a self-propelied vehicle adapted
to transport a refuse container according to a second
embodiment of the invention,
Fig. 8 is a front view of the frame of the vehicle shown in Fig. 7,
Fig. 9 is a partial side elevational view of the prime mover shown
20 in Figs. 7 and 8,
Fig. 10 is a front elevational view of the vehicle shown in Figs.
7 and 8, |
Fig. 11 is a side elevational view of the vehicle shown in Figs.
1 to 10 carrying a refuse container,
25 . Fig. 12 is a view similar to Fig. 11 showing the refuse container
~ in use, | | | |
Fig. 13 is a side elevatidﬁal view 6f a modified version of the |
vehicle shown in Figs. 7 to 12, S
Fig. 14 is a side eievatio:jal”view of a further embodiment of

30 o the invention incofporating rotating hooks which engage



forwardly projecting draw bar and a rearwardly facing, unobstructed, .
contai ner-receiving recess which is substantially U shaped in plan. and ‘has -
a 20 rearwardly facing access opening, so that when the vehicle is .
reversed, the container is received in the recess, and lifting neans,
nount ed on the frame adapted to engage and |ift the refuse container

for transpor Bﬂ,&py t he vehicle, said |lifting mesgyivichedi N9 a
Tt [

non- pi vot ed
pi ston neans adapt ed to raise and | ower each 25
container is raised and | owered wi thout gangul ar

bar at each side of : the recess and cylinder and

lifting bar so that the
nmovenent .

10

15

20

25

the refuse conta'i'her, _

F‘g 15is a s:de elevatnonal vnew of a further embodiment of the
invention mcorporatlng 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-_away side elevational view of another
embodiment'of thé invention incorporating an hydraulic
suspenslon for the traller,

Fig. 23 is a side view similar to Fug 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 trailef 10 shown in Figs. 1 t0 & includes a main frame

. 11 having a cross member 12 and a pair of spaced apart side members 13

and 14 which define a rearwardly fat:ing U-shaped recess 15. A draw-bar

30 16 is connected to the cross member by frame members 17 and 18. The



. WD 97/ 03900 I
PCT/‘AU96/ 00451 . 2

‘BRI EF DESCRI PTI ON OF THE DRAW NGS " Fig. 1is a plan view of a

:trailer-type vehicle adapted to transport a refuse

€ont ai ner ac%‘%g’i Nl 0 one enbodi ment of the  PCT/AU9G/HERENT | ON,
4

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.
10 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
15 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 gfound ready for transportatibn as shown in Fig.
5' . .
The trailer 10 and the refuse compactor 30 have, in this instance, a
20 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
25 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
30 52 and a swivel joint 53 at the midpoint of cross members 54.



5 Fig. 2 is a front viewof the trailer showm in Fig. 1,
Fig. 3 i1s a partial side elevational view of the trailer shown in

Figs. 1 and 2, Fig. 4 is a side elevational view of the
trailer shown in Figs. 1 to 3 attached to a prinme nover,
and being reversed to 10 engage a refuse container,

Fig. 5 is awWo3%esbh¢!ar to Fig. 4 showing the lifting ar nrcT/AU96/00451

of the trailer engaged with the refuse contai ner, _ Fig. 6is a
view simlar to Fig. 5 showi ng the refuse contai ner in
use, 15 Fig. 7 is a sinplifi&d plan view of a self-propelled
vehi cl e adapt ed to transport a refuse contai ner

according to a Seﬁ gnown in Figs. 8, 11 and 12, thenRa @N\a ilftgnhgembgn/segél on.

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

- B corners of the frame 51 in the same manner as shown in the first
embodiment of the lnventlon | _

The frame 51 is connected to the primeﬁ_over _60 by inaans 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.

10 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. .

15 : The vehicle 50 of Figs. 7 to 12 is a self contamed 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

20 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

25 of about 2,000kg, is capable of speéds 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 'ovér forward_ a:nd reverse
travel as well as steering functions. 'The .ioystic.:k 'clnntroll can be pnsitioned
30 either in the driver’s cabin at the front of the veh'idie or at the loading



.Fig. 8.is a front view of the frarre of the vehicle shown in Fig. 7,
Fig."9 i's a partial side el evatlonal “vi ew-of the prime nover shown 20

in Figs. 7 and 8, Fig. 10 is a front elevational view of the
- vehicle shown in Figs. 7 and 8, Fig. 11
is a side el é%#@gﬁl vi ew of the vehlcle shown in Figs. pCI/AU96/00451

1to 10 carr ef use container, 25 Flg 12 is a view
simlar to Fig. 1 1 showing the ref use cont ai ner- in
use, " Fig. 13 i's a side el eetional” V|em10f a nodified version
of the vehicle shown in Figs. 7 to 12,

Fig. 14 is a side elevational view of a_further enbodi nent of

the i nventi onPP§itieR gbitha reqs of dhevehiglen obinis allpws P ipglgpperator to Ioad 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
5 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.

10 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

15 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

20 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

25 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

30 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

5 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,

10 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’ |

15 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.

20 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

25 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

30 option of multiple wheel drive for all terrain applications.



- the refuse container, _ '?-"_F'i..g 15 is a side elevational viewof a

__f’urt'her ‘enbodi nent of the Ceo e invention ncorporatl ng

| ocki ng bars which engage the refuse container, 5
*Fig. 16isaside el evational viewsimlar to fig. 15 with the

trailer not Wged with the container, FieeT/abseriodsia Vi ew
simlar to Fig. th the trailer engaged with ' t he
cont ai ner, Fii 9. 18 is an enlarged, part |y broken away end view
of the trailer 10 and caontainer: of Figs. 14 to 17,

Fig. 19 is a side el evational view of a ®odified version of the
trailer of Figs. 15 to 18 which incorporates a lifting

10

15

20

25

30

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.



cylinder for enptying the container, Fig. 20 is a side

el evational view of a further enbodi ment of 15 t he

i nventiaon; . - Fig. 21 is a side elevational view of a stil
further enbodlnent of - the invention, ~ Fig..
22 is a partly cut -away side el evational view of another

enmbodi nent - ofg, vention incorporating an hydraulic 20 pCrT/AU96/00451
suspensi on for t e trailer, Fig. 23 is a side viewsimlar to
Fig. 22 with the trailer Iomered Fig. 24 is a schematic top
view of a joystick control for the vehlcle of Figs. 7
to 13, and Fig. 25 is a sch®matic front view of the joystick
control shown 25 in Firg. 24. :

. '~ The vehicles of the invéhtiob may be used to transport refuse

containers which may or m_éy not incorporate its own compactor.



- MODES FOR CARRYI NG The vehicle or Ller
10 shown in Figs. O[Eﬂi ﬁﬂ% mai n frane Qyi BEEN (ss
menber 12 and a pair si de menbers 13 | H ﬁ[%vwhl h

~define a rearwardly facing U shaped recess 15. A drawlbar BBE 3~
‘connect ed to“rd*@,ogjogss menber by frarre menbers 17 and 18. Poe/auvssnss:

10

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.

“This Sheet Has Been Replaced .

o
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4 frarre ted by ground wheels 19 fitted with torsion bar-
type o I EH !B“MEH ake hubs on axl e .20. Adj acent .
each end Qf 12 there i : ' | ocati on .

menber 21 and 22. L|ft|ng means 23 i ncl,uidHd & pair 5 of
l'ifting ar nswiherpashphydraul i c cyl i nder aBCHAU6(99451
menber 27 and downwardly dependi ng tubu menbers 28 and 29 which
receive the locating nenbers 21 and 22 respectively. Power to the
cylinders 26 is provided by a small D.C._power unit (not shown) which can
be fitted to the draw bar 16. i :

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.

-

Sheet Has Been Re ﬁaced
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10 f - REP \ SHEO I's designed to strad (3;; %Ié%%q%%g;%g :F‘)Sor ggg_
whi ch has a pocket 1B]} on each side to recegi t PLt g et
arns 25. 07009\' 1953 chnl be seen in Fig. 4, {rd ¢y, ’1@@@"‘1*\9‘9?3@89""}'
by the pri nmpver 310l so that the arns 25|eRtlafaving(s) ; paged o Jochaged -~
31. Each afm has all ocking |ug 32 adap{el Abst@agagepaged -r.<arpaged

t he pocket {31 _as shows—45 fn Fig. 5. Onde the {railer 10 has beeg:

correctly located in relation to the r ef u$ e DT OR Rrgcgmp'rfqgfg%m
25 are hydraulically raigsed to lift the refuse ("(\igcror 30 Ccrear of

the ground ready for tradsEie D FQROMRC Y RE [ AT 5.
The trailer 10 and the refuse conpactor 30 have, in this instance, a 20
maxi nrum conbi ned | oaded nass of 1 ,500kg and can easily be towed by

conventi onal HIEghOR INYVERTHDNayY vehicles or special application vehicles

such as electric golf cars or small tractors. .
his invention relates to transporters for refuse containers and more

5 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 International Patent

10 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 chamber.

15 _ According to the invention there is provided a vehicle adapted to load
a stationary refuse container and transport same, comprising a frame,
ground engaging wheels mounted on the frame, said frame having a
forwardly projecting draw-bar and a rearwardly facing, unobstructed,
container-receiving recess which is substantially U-shaped in plan and has a

20 rearwardly facing access opening, so that when the vehicle is reversed, the
container is receivéd in the recess, and lifting means mounted on the frame
adapted to engage and lift the refuse container for transportation by the
vehicle, said lifting means including a hon-pivoted Iifting bar at each side of
the recess and cylinder an:d piston means adapted to raise and lower each

25 lifting bar so that the container is raised and lowered without angular

movement.




-The: operation of the refuse conpactor 30 is shown in Fig. 6 where

the 1id "33 has been opened to allow the bin 34 to be enptied by the 25 -
mechani sm 35 which includes a lifting arm 36 operated by ram 37. The
‘conpactor 38 (Fig. 6) is driven by cylinder 39. h

sel f - propel WP cl e 50 shown in the enbodi nent of Figg?”#mF@mgl 12
has a frane 51 which is substantially simlar to the frame 1 1 of the first
enbodi ment of the invention. The frane 51 has a rearwardly facing recess 30
52 and a swivel joint 53 at the m&dbint of cross nenbers 54.

FIG. {

SUBSTITUTE SHEET (Rule 26)
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5 5 As shown in Figs. 8, 11 and 12, the franme 51 has lifting
means 55 whi ch includes a frane 56, a pair of lifting arns 57 and a
‘hydraul i ¢ cylinder and ram 68. The frane 56 has downwardly dependi ng
t:ubul ar nmenbwo®703%0 58 which receive | ocating nmenbers @"W@/P&E‘ti ng
upwardly fromthe 5 corners of the franme 51 in the sanme manner as shown
in the first

2/21

N

\ | ==p c==p

Vel N
lr

p
” FIG. 2 2

N
C— - '
28
> 24— N
Z ’/;
)
w” 2o

SUBSTITUTE SHEET (Rule 26)



"enbodi nent of the invention.
primé nover 60 by neans of the

hydraulic cylinders and rams 61 and 62 which
retracted to effect steering of the vehicle 50. 10

hover 60 hasW@AT3¥r at or' s cabin 63,
differential 65 and ground wheel s 66.
provi des power to the electrig gptor
The electric drive could be replaced
hydraulic drive system 15

sel f contai ned sel f-propelled

Figs. 1 to 6. The vehicle 50 has the
and lifting tynes as the trailer 10
separate vehicle it is capable of pr

The frame 51 is connected to the
swvel joint 53 and a pair of
are extended or
The prinme
an electric power PCI/AUWdS31 64,
El ectric power unit 64
67 connected to the differential 65.
by an internal conbustion engi ne and
The vehicle 50 of Figs. 7 to 12 is a
version of the trailer 10 shown in
spnme stradl e-type rear frame

P d of being towed by
I @ib tself.

FIG. 4
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-As mentioned above, the vehicle 50 is fitted with a small D.C. notor 20
67 and a' battery pack 64. This power system propels the vehicle and
provi des power to the cylinder that raises and lowers the lifting frane 56.

The battery pack 64 can al so provide the power necessary to oper at e
t-he packer oWowfseonpaction unit 30. ~In t AP ent, the
vehi cl e 50 has a nmaxi mum conbi ned mass 25 of about 2,000kg, is capable
of speeds up to 20kph and can handl e grades up to 20%

The vehicle 50 is controlled by thggans of a joystick type |ever
whi ch provi des, one handed, proportional control over forward and reverse
travel as well as steering functions. The joystick control can be
positioned 30 either in the driver's cabin atythe front of the vehicle
or at the | oading '

.
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position at the rear of the vehicle. This allows a single operatqr'to | oad

drive the vehicle S|nultaneously The joystick control is
descrlbed beVeWR7/p3300 PCT/AU96/00451
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‘rel'ation to Figs. 24 and 25. : The steering of the vehicle by

the hydraulic cylinder 61 and 62 5 produces a small turning circle and
substanti al nmanoeuvrability in restricted ar eas. Fi g.
"13 shows a larger version of the vehicle 50 in which the trailer 51
has a pair WOHMWAd wheel s to enabl e the vehicl e to hanBFHAEGPREH

| ar ger ‘refuse conpactor. 10 In the enbodi nent of Fig. 14,
non- st andard refuse container 70 can be transported using
hydraulically powered rotatingefaaks 71 which | ocate into lifting

| ugs.72 on each side of the container 70. By rotating the hooks 71

upwar ds 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 15
arrangenment 76. A pair of fixed secondary hooks 73 |l ocate into a recess
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74 in the leg 75 of the container 70 providing a secure |ock for the

containér 70 during transportation. In the enbodi ment of Fig.
15 the locating and lifting arm 25 of the enbodi nent of Figs. 1 to 6
is replaced by an angle iron lifting frane 80 20 which in the retracted

position | aywoayessep t he stradl e frane 81 of the trail er PCIAUSOM3
provi ding clearance for the mating nenbers 83 | ocated on the sides of

the refuse contai ner 85. /21 The angle iron lifting frame 80 is
fitted wwth a nunber of |ocating pins 84.-which lock into mating
recesses 87 in the lifting nmenbers 83 on 25 the side of the refuse
container 85 to provide a nore secure |ocation. The angl e bars 80
are rai sed and | owered by cylinder and piston arrangenents 86.

Locating pins 88 and bushes 89 at each end of the frane 81 stabilise
the .angle bar lifting franﬁ\BO as it is raised and | owered.
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The ‘arrangenent of Figs. 15 to 18 allows the frames 80 and the Iift 30
nenbers 83 to be located on all four sides of the containers thereby
WD 97/ 03900 '

PCT/ AU96/ 00451 : '
- WO 97/03900 PCT/AU96/00451
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.7 : providing the ability for it to be carried facing sideways rather
than front or rearward only as is the case wwth other styles of
‘lifting apparatus. The maj or advantage of this style of
“lifting apparatus is the fact that it |ocates positively into the

1 ower si deswofs7ndese cont ai ner, thereby providing 5 s REFAUISHYM ¢ he
stradl e frane using the container and support for the cont ai ner
using the stradle frane. In Fig. 19, the cylinder and piston
arrangenment 88 of Figs. 15 to 18 is replaced by a tel escopic
cylinder 90 and the franmes 80 are3fRVotally nounted onto the stradle
frame 81 by pins 91 in upright nmenbers 92. 10 Thus, the lifting franes
80 can be |l ocked into a pivot point at one end of

3 63
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the frame-and the Iift cylinder 90 further extended using its tel escopic
stages to tip the container 85 rearwards for enptying. Fig.
20 is a viewsimlar to Fig. 13 showing the use of two sets of

li.fting franeg,Hf e at each end of the frame 81. In Fig. 21, tw 15
separate containers 385 which are carried by the frame 81 arerisevsecd; and

| onered by the lifting frames 80. I n the enbodi nent of the

i nvention shown in Figs. 22 and 23, the "frame 81 is supported by
ground wheels 80 carried by pivoyz2arnms 101 whi ch are rai sed and

| onered by the cylinder and piston arrangenent 102. 20 Thi s arrangenent,
has the advantage of being able to provide a |lifting and | oweri ng
system for the stradle frame 81 thereby allowing the lifting menber s

80 tq be fixed to the stradle frame rather than requiring separate
hydraulic cylinders for raising and | owering.
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“Theé propul sion unit can be powered by a range of alternative power 25
sources such as internal conbustion engines using either a generator set
and the D.C. drive systemor a hydraulic transm ssion. The latter option
provides for longer duty cycles because use is not limted by the battery
Fife. The i MOS89 conbusti on engi ne option al so provi deBCFABGHMSE |ty to
install hydraulically powered wheels in the trailer frame therby providing
t he 30 option of nultiple wheel drive for all terrain applications.

11721

FIG. /3
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WO 97/ 03900

PCT/ AU96/ 00451 : 8

Fgs. 24 and 25 show in schematic formthe joystick control for the
vehicle of Figs. 7 to 13. The vehicle 50 is driven using a single axis

el ectronic céﬂ&?@? Oever or joystick 110 which can be | oc@ceduséooldic front
control position, the rear collection position or via a renpte control
position 5 t hereby providing the ultimte versatility for the machine.
The joystick 1 10 S sinpiyifiugged and unpl ugged into various
adaptors where required. ' :
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The joystick 1 10 provides precise proportional control over the
accel'eration rate, deceleration rate and speed in each direction by noving
the I ever through its axis of travel. The further the joystick 1 10 is
noved, 10 t he hi gher the signal and the greater the speed. An in-built
ranp control Y0930 t he rate of decel eration even if thePFHAUIS08451110 .is

rel eased conpl etely, thereby elimnating the risk of damage due to
sudden st oppi ng. IIdweibutton 11 1 on the top of the joystick 1
10 provides an energency stop facility if required. 15 A

deadman function is also incorporated in the design of the control
system This is achieved by neans of a weight sensor under the drivers
seat and the rear control statipn platform I|f neither of these sensors
i ndicate the presence of the dri ) the machine will automatically
"~ decel erate and stop. s
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20 ¢ : Braki ng 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 deadnan
function provides automatic par k braking when the operator is not
present. WO 97/03900 The control joystick 1 10 al so i nCSTRANOSMEL o
twst-grip facility in the 25 handl e. This operation provides
proportional control over the steering cylinders via the
directional control valve. The conbined effect is that the
driver has one handed control over drive speed, direction of travel

and energency stopping. 30 14721
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I'NDUSTRI AL APPLI CABI LI TY
used to transport refuse
i.ts own conpactor. 5

WO 97/03900

The vehicles of the invention may be

contai ners which may or

l16/21
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- 10 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: - 1

A vehicle
adapted to |oad a stationary refuse container and transport

sane,
said franme

conprising a frame, ground engagi ng wheels nounted on the frane,
“having a forwardly projecting drawbar and a rearwardly facin

.unobst r uct esyo #madoai ner - r ecei vi ng recess which is substaﬁ?ﬁ@ﬁé%”ﬁﬂshaped in
pl an and has a rearwardly facing access opening, so that when the vehicle

17/21

FIG. 19
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is reversed, the container is received-in-the recess, and lifting neans
mounted on the franme adapted to engage and lift the refuse container for
transportation by the vehicle, said lifting nmeans including a non-pivoted
lifting bar a%wfﬁ@ﬁﬁﬁide of the recess and cylinder and piston neans
adapted to raise | oner each lifting bar so that the corCPAUSVeeiss I ai sed
and | owered w t hout angul ar novenent. 2. A vehicle according to claim1l
wherein each lifting bar has a plurality of spaced apart upwardly directed
| ugs adapted to engage in recessy2fiorned in lifting nenbers on the
cont ai ner.

FIG. 20
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8." A vehicle according to clain11'ﬁherein the cylinder and piston neans
js connected to the md portion of the lifting bar and there is provided at
each end of each lifting bar |ocating pins adapted to nove wi thin bushes

nmounted on the frane. 4. A vehicle according to any one of the
precedi ng clWPIB03Merein there is a pair of lifting nmeaRCTHUBMBEL end -of
the frane. 5. A vehicle according to any one of the preceding clains
and further including a prine nover connected to the frane by a sw vel
joint. 19/21 -
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-6. - A vehicle according any one of ‘claims 1 to 4 which is self propel | ed.
11 . S

WO 97/03900 PCT/AU96/00451

20/21
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7. A vehicle accordi ng to claimé6. V\:hl ch is propelled by an internal
combusti on engi ne. 8. A vehicle according to claim6 wherein the
vehicle is controlled by a joystick control. 9. A vehicle according to
claim6 and i S%iﬂ@g fail -safe neans operative to render the power source
‘inoperative en operator is not in a correct operati RETARO604SIN.

21/21
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10. A v!ehi cl ERXELACEME\IT SH&E@ ort a ref use container—substantially as

L foreore 1 N

10

E DEFIN VE ARE EOLL
1. A vehicle adapted to load a stationary refuse container and transport
same, comprising a frame, ground engaging wheels mounted on the frame,
said frame having a forwardly projecting draw-bar and a rearwardly facing,
unobstructed, container-receiving recess which is substantially U-shaped in
plan and has a rearwardly facing access opening, so that when the vehiclet
is reversed, the container is received in the recess, and lifting means
mounted on the frame adapted to engage and lift the refuse container for
transportation by the vehicle, said lifting means including a non-pivoted
lifting bar at each side of the recess and cylinder and piston means adapted
to raise and lower each lifting bar so that the container is raised and

lowered without angular movement.

2. A vehicle according to claim 1 wherein each lifting bar has a plurality
of spaced apart upwardly directed lugs adapted to éngage in recesses

formed in lifting members on the container.

3. A vehicle according to claim 1 wherein the cylinder and piston means
is connected to the mid portion of the lifting bar and there is provided at

each end of each lifting bar locating pins adapted to move ‘within bushes

mounted on the frame.

4. A vehicle according to any one of the preceding claims wherein there

is a pair of lifting means at each end of the frame.

5. A vehicle according to any one of the preceding claims and further

including a prime mover connected to the frame by a swivel joint.

6. A vehicle according any one of claims 1 to 4 which is self propelled.
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7. A vehicle according to claim 6 which is propelled by an internal

combustion engine.

8. A vehicle according to claim 6 wherein the vehicle is controlled by a

joystick control.

9. A vehicle according to claim 6 and including fail-safe means
operative to render the power source inoperative when the operatbr is not

in a correct operating position.

10. A vehicle adapted to transport a refuse container substantially as
hereinbefore described with reference to figures 15 to 18, 20 or 21 of the

accompanying drawings.
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(57) Abstract

A vehicle (10) for transporting a
refuse container (30) has a frame (11),
ground wheels (19) mowited on
the frame (11), 2 draw-bar (16), a recess
(15) for receiving the container (30) and
lifting arms (25) raised and lowered by
a cylinder (26) to llit and lower the
container (30).
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