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A side loading refuse vehicle (10) having a wheel assembly (11) supporting a cab (12) and a chassis (13), a storage tank (14)
having two tank sections (15 and 16) is mounted on the chassis (13). A hopper (17) having a loading aperture (18) is located be-
| hind the cab (12), the hopper is adapted to receive refuse from a loading mechanism (19) adjacent the hopper so that the contents
of a multi-compartment bin (20), which in this case includes a central divider partition (21) shown in phantom in Figure 1, can be
partially inverted over the hopper (17) so that the contents of the bin (20) are diverted into the respective tank sections (15 and 16)

| by the refuse transfer mechanism in the hopper (17).
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A SIDE-LOADING REFUSE VEHICLE

TECHNICAL FIELD OF THE INVENTION
——— e VT 20b INVENTION |
THIS INVENTION relates to a refuse vehicle and in

particular, to a side loading refuse vehicle and more
particularly, but not limiteq to, an automated side loading
refuse vehicle for simultaneous collection, but separate

storage of garbage and/or recyclable wastes in the one
vehicle.

BACKGROUND ART

With the introduction of environmental awareness, the
Collection of domestic garbage has taken on a new

Complexion, it being realised that new, convenient ang
economical approaches to garbage collection and recycling
must be introduced. It has be;en\ proposed to provide
householders with a plurality of waste bins so that each

The alternative has been to provide local or regional
SOorting facilities where garbage is hand sorted or

In summary therefore, sorting of recyclabiles from

‘domestic garbage after cOollection is generally

uneconomical.

OUTLINE OF THE INVENTION
—_—— s 20 ANVENIION

The present invention has, as its primary object, to
provide a useful alternative to the aforementioned prior

loading refuse vehicle iricluding the combination of an
elongate refuse storage tank divided into longitudinally

“extending tank sections, a 1loading mechanism adjacent a

side of the refuse vehicle and a refuse transfer mechanism

PCT/AU%3/00052
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for delivering refuse or other material emptied into the

vehicle by the loading mechanism to +the respective tank
sections.

2

The tank sections can comprise side-by~side or upper
and lower storage regions or combinations of ~these. The

Typically, the tank sections have respective discharge
doors with one discharge door being operatively located

outside the other discharge door or doors so that the tank
sections can be discharged sequentially.

Where an upper storage region is employed, it
typically includes a sloping floor which slopes down toward
the forward end of the upper storage region so that as the
vehicle travels, the sloping floor causes compaction of
refuse toward the forward end of the upper storage region.

The transfer mechanism typically includes means for
receiving and selectively'diverting refuse from a bin, the
bin either having two compartments which are side-by-side
as the bin is emptieqd, orﬂhaving'twocompartmentswhich.are
one above the other as the bin is emptied, the transfer
mechanism operating so that refuse from the compartments is
maintained separate ag the refuse is moved tTo the
respective tank sections.

The~ refuse transfer mechanism typically includes a
pass:l.ve or active mechanism or a combination of passive and
active mechanisms selected from the following:-

(1) automated bin 1iaqd opening devices:

(ii) retractable refuse diversion chutes or bin compartment
alignment means;

32
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in one or more of the tank Ssections so that refuse can be
conveyed along the tank sections. Typically, the conveyor

is an endless belt conveyor or a travelling floor conveyor.
In one preferred form, the +transfer mechanism

typically comprises a hopper communicating with the tank
sections and means for selectively diverting refuse or
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In one typical use, the present invention involves the
alignment of compartments in a bin in predetermined

geometry with the transfer mechanism. To this end, the
vehicle is typically equipped with a bin alignment means

Figure 1 is a pictorial view lllustrating one
embodiment of a refuse vehicle according to the present

invention showing a bin having compartments one above the

Figures 4 and 5 are schematic sectional views
illustrating an embodiment of a transfer mechanism suitable
for use in a vehicle according to Figures 1 to 3:

Figure 6 is a schematic Cut-away pictorial view
illustrating one preferred form of refuse vehicle according

e
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to the present invention having three tank sections:

Figures 7 to 10 illustrate operation of a preferred

transfer mechanism for a vehicle of the type illustrated in
Figure 6;

according to the present invention showing a bin having
slde-by-side compartments being emptied:

Figu. 21 is a det . led cut-away view illustrating
Or.wation ¢ 7 a travellin: +“loor conveyor suitable for use
in a vehic.e according to the present invention; and

el
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present invention employing a loading mechanism suspended
at the end of a retractable arm assembly.

METHOD OF PERFORMANCE
Referring to the drawings and initially to Figures 1,
2 and 3, there is illustrated a side loading refuse vehicle
10 having a wheel assembly 11 supporting a cab 12 and a
Chassis 13, a storage tapk§i4 having two tank sections 15
and 16 is mounted on the Chassis 13. A hopper 17 having a
loading aperture 18 is 1located behind the cab 12, the

‘hopper is adapted to receive refuse from a 1loading

mechanism 19 adjacent the hopper so that the contents of a
multi-compartment bin 20, which in this case includes a
central divider partition 21 shown in phantom in Figure 1,

can be partially inverted over the hopper 17 so that the

In the embodiment of Figure 3, the tahk'section 16 is
generally L-shaped having a "bubble” door 24, the tank
section 15 includes a door 25 shown in its open position in
phantom at 26. In this embodiment, refuse would initially
be discharged from the tank section 16 by opening the
bubble door 24 and tipping the tank 14, Once all the
refuse contained in tank section 16 had been discharged,
the tank 14 would be lowered and the vehicle 10 could be
driven to another site where the bubble door 22 and the

door 25 would be opened together and the tank 14 tipped

~again .tbt‘/discharge the contents of the tank section 15. As
‘an alternatiye to tipping, a travelling floor can be used

for discharge purposes.

In the illustrated embodiment, co-mingled recyclables
would be stored in the tank section 15 and other garbage
would be stored in the tank section 16.
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The embodiment of Figures 1 to 3 involves a bin having
a compartment 27 above a compartment 28 as the bin is being
emptied, the position of the blade 22 and the relative
positions of compartments 27 and 28 of the bin 20 are set

Although an open fall of material from the
compartments works to some degree, the inclusion of small

diversion plates or ramps or other elements in the transfer

mechanism is also envisaged to improve the geometry and
this will be discussed below.

include a secondary or auxiliary transfer mechanism
Operating in conjunction with the compaction device to

ib Opené the 1id 32 of the bin 20 prior to the contents of
the bin 20 being discharged. This will be slightly delayed
due to the inertia of the bin being raised through its arc
of movement to the final stop position 1llustrated in
Figure 5. In other words, the combined effect of the

—
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As can be seen in gFigures 4 and 5, a hydraulic,
pneumatic, electric or other cylinder assembly 33 is
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hopper 40. The hopper 40 includes a loading aperture 41
which in this case is adjacent a side of the vehicle so

that the refuse vehicle 35 operates as a side 1loading
refuse vehicle.

embodiment is used +to empty the contents of a triple-
compartment bin 43 (see Figure 7) into .the hopper 40
through the aperture 41 and a refuse transfer mechanism 42
selectively diverts refuée delivered from +the triple-
compartment bin into the respective tank sections 36, 37
and 38. In the illustrated ‘embodiment, three types of
refuse are shown and these are i1llustrated by the dots,

Squares and triangular shapes in order to show how the
separation occurs.

45 and 46 which contain Separately the different kinds of

refuse which typically have been separated by a
householder.

As can be seen and also in Figure 6, an oscillating
blade 47 sweeps through a semi-circular sub-hopper 48 which

is located below a sub-hopper 49 through which an elevator
S50 travels to raise refuse in the sub-hopper 49 up onto an

PCT/AU93/00052
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Spills into the sub-hopper 48. The operation of +this
section of the transfer mechanism will be described in more
detail below.

In the illustrated embodiment, the storage tank 36
includes an arcuate side walls 53 defining a generally

the bubble door 56 which is shown open in Figure 6, and in
the illustrated embodiment, the <tank section 36 can be

raised using a hoist in order to discharge refuse through
the open door.

32
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Figure 6.
Referring to Figures 7 to 10, there is illustrated

mechanism 19 just prior to an emptying operation being
invoked. Figures 8, 9 and 10 show the various stages
during which the bin 43 is emptied into the hopper 40. The

position illustrated in Figures 9 and 10 (Figure 10 in
phantom), the ramp 59 is moved into the position
1llustrated in Figure 9 shortly after a waterjet or airjet
via nozzle 62 has been delivered to the 1id 63 so that the
lid and ramp will not collide.

At this stage, the oscillating paddle 47 is shown half
way through its stroke toward tank section 37. The

transfered into tank section 36 as the blade 47 sweeps

towards that tank section. As this happens, refuse will

spill into the tank section 37 side of the sub-hopper 48.
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It will be appreciated that a bin can be emptied at
any time and depending on the position of the blade 47, as
a bin is emptied the contents of the compartments will
always reach the right tank section.

Referring to Figure 11, there is illustrated another
vehicle according to the invention. In this case, the

vehicle does not include the bubble door of the previous
embodiments, but can do so. '

Referring now to Figures 12 and 13, there is
1llustrated a refuse vehicle 75 for use with a multi-

compartment bin having side-by-side compartments. 1In this
case, the vehicle is a side loading refuse vehicle having

32
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communicates with the tank 80. The hopper has g loading
aperture 82 adjacent a side Oof the vehicle 75 and a loading
mechanism 83 isg adjacent the hopper. The hopper is adapted

and a typical loading operation is 1llustrated in Figures
12 and 13.

10 employed to move refuse delivered into +the hopper into the

15 the bin 84. The partition 88 divides the bin 84 into two

the hopper as illustrated in Figure 13, the contents of the

20 of the divider plate 85 being in place.

25 85 and therefore the divider pPlate 85 does not interfere

30 used to illustrate like features. As can be seen, the

35 the tank section atop a partition 95 while other refuse
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S As can be seen in Figure 14, the 1id 89 of the bin 84
swings freely by virtue of the siot 90 enabling passage of
the divider plate 85. as a consequence of the slot 90 not
extending the full width of the 1id 89, the plate 85

includes a cut-out portion at 100 to accommodate for this
10 feature. | |
As can be seen in Figure 15, the bin 84 can be
slightly out of position on the loading mechanism ang for
this reason, respective lead-in guides 101 and 102 are

employed and these will be described in more detail in
15 relation to Figures 16 and 17.

configuration of the lead-in guides 101 and 102 relative to
the divider plate 85 and the leading edge 86 thereof. As

can be seen, the lead-in gulides 101 and 10?2 comprise
20 convergent plates which include bin abutment flange members

25 Serves i1its purpose for maintaining the refuse in the

35 as for the previous embodiments.
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10 the refuse vehicle sO that all the contents of the bin can

15 in a transfer mechanism is a travelling floor that can

20 bulged square shape which results in arcuate corner regions

25 of the travelling floor which comprises a base 120 having

used to illustrate like features. As can be seen, pairs of
Cylinder assemblies 123 and 124 are disposed at opposite
35 ends of piston rods 125, each of which are connected to
respective drive arms 126, 127 and 128. The drive arms

126, 127 and 128 are arcuate and have offset mounting bars
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upstream direction so that the load being conveyved is not
retracted with the individual plates 119. Usually every
third plate 119 is retracj:ed initially followed by every

alternate remaining plate and then the final Plates are
retracted before all Plates are driven on a downstream
stroke once again to shift the 1load. Thus, the plates

as the transfer mechanism Or can be used in conjunction
with any of the previous described transfer mechanisms.
Referring now to Figures 22 and 23, there is
illustrated a further embodiment, and where appropriate,
like numerals have been used to illustrate like features.

this embodiment, operation of

insofar as engaging a bin 20, 1is controlled from the

Yehicle.-—t:af) 12 whereas in the embodiment of Figures 1 and

2
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We claim:

1.

A side loading refuse vehicle having a forward end, opposed sides and a rearward end,

comprising:

2.

a driver's cab;

an elongated storage tank for storing refuse, the storage tank provided behind said driver's
cab and having an upper storage region and a lower storage region, said upper 'storage
region having a forward end and a rearward end, and said lower storage region having
a forward end and a rearward end, said forward end of said lower storage region
including a relatively narrow entrance leading into a relatively wide rear storage area;
receiving means for receiving refuse from a bin, including an entrance passageway
provided behind said driver's cab and 1n front of said upper storage region and said lower
storage region, said entrance passageway having separating means for separating the
refuse into a first refuse stream and a second refuse stream;

loading means for loading the bin, said loading means including an arm located adjacent
one of the opposed sides of the refuse vehicle and extendable stdeways therefrom under
control from said driver's cab, said loading means further including engaging means for
engaging the bin and emptying refuse from the bin into said storage tank through said
entrance passageway, wherein said arm is supported at a first end by the opposed side,
and said engaging means is supported by another end of said arm;

a first refuse transfer mechanism provided downstream of said entrance passageway and
including first moving means moving the first refuse stream into said upper storage
region; and

a second refuse transfer mechanism provided downstream of said entrance passageway
and including second moving means, confined in its operation to said forward end of said
lower storage region, receiving the second refuse stream and moving the second refuse
stream to said lower storage region by pushing the second refuse stream through said
narrow entrance, and compacting the second refuse stream within said rear storage area.

A side loading refuse vehicle according to claim 1, wherein said first moving means of

said first refuse transfer mechanism comprises lateral moving means for moving recyclables
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including bottles longitudinally from said forward end of said upper storage region to said
rearward end of said upper storage region with limited compaction of the recyclables in order to
minimize breakage of the bottles.
3. A side loading refuse vehicle according to claim 1, wherein said second moving means
of said second refuse transfer mechanism comprises compacting means for compacting
non-recyclable refuse into said lower storage region.
4. A side loading retuse vehicle according to claim 1, wherein said upper storage region
further comprises an upper wall and a floor, said floor sloping downwards from said rearward
end towards said forward end of said upper storage region so that said floor causes compaction
of refuse toward said forward end of said upper storage region when the vehicle is in motion.
5. A side loading refuse vehicle according to claim 1, wherein said first moving means of
said first refuse transfer mechanism comprises an elevator to raise refuse from said entrance
passageway up to said upper storage region.
6. A side loading refuse vehicle according to claim 1, wherein said separating means
comprises a retractable chute moveable between a first position maintaining the first refuse
stream and the second refuse stream separate, and a second position whereat refuse from the first
refuse stream and the second refuse stream 1s movable to one of said upper storage region and
said lower storage region.
7. A side loading refuse vehicle according to claim 1, wherein said elongated storage tank
is divided by a longitudinally extending wall into two or more side-by-side storage regions, and
said entrance passageway and said second moving means of said second refuse transfer
mechanism include transport means for alternately transporting refuse into one of said
side-by-side storage regions.
8. A side loading refuse vehicle according to claim 1, wherein:
said first moving means of said first refuse transfer mechanism comprises lateral moving
means for moving recyclables including bottles longitudinally from said forward end of
said upper storage region to said rearward end of said upper storage region; and
said upper storage region further comprises an upper wall and a floor, said tloor sloping

downwards from said rearward end toward said forward end of said upper storage region,
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wherein said tloor causes compaction of refuse toward said forward end of said upper
storage region when the vehicle 1s in motion.

A side loading refuse vehicle according to claim 1, wherein:

said elongated storage tank is divided by a longitudinally extending wall into two or more
side-by-side storage regions, at least one of the side-by-side storage regions having a
forward end including a relatively narrow entrance leading into a relatively wide rear
storage area; and

said entrance passageway and said second moving means of said second transfer
mechanism include transport means for alternately transporting and compacting refuse
into one of said side-by-side storage regions.

A side loading refuse vehicle having a forward end, opposed sides and a rearward end,

comprising:

©in AV A A A e irgyAPPTTobinineimi ol vl RV ML ) St MR e A 1 1R & e AL AT o 36 B § i HEh ST Wi sC B v e e b A ST DS ISR S L e B 1 M AT PRI (9 el SR alinl & (- e ity s

a driver's cab;

an elongated storage tank for storing refuse, the storage tank provided behind said driver's
cab and having an upper storage region and a lower storage region, said upper storage
region having a forward end and a rearward end, and said lower storage region having
a forward end and a rearward end, said forward end of said lower storage region
including a relatively narrow entrance leading into a relatively wide rear storage area;
recelving means for receiving refuse from a bin, including an entrance passageway
provided behind said driver's cab and in front of said upper storage region and said lower
storage region, said entrance passageway having separating means for separating the
refuse into a first refuse stream and a second refuse stream;

loading means for loading the bin, said loading means including an arm located adjacent
one of the opposed sides of the refuse vehicle and extendable sideways therefrom under
control from said driver's cab, said loading means further including engaging means for
engaging the bin and emptying refuse from the bin into said storage tank through said
entrance passageway, wherein said arm 1s supported at a first end by the opposed side,

and said engaging means is supported by another end of said arm;
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a first refuse transfer mechanism provided downstream of said entrance passageway and
including first moving means moving the first refuse stream into said upper storage
region; and
a second refuse transfer mechanism provided downstream of said entrance passageway
and including second moving means, confined in its operation to said forward end of said
lower storage region, receiving the second refuse stream and moving the second refuse
stream through said narrow entrance, and compacting the second refuse stream within
sald rearward end of said lower storage region,
wherein said first moving means and said second moving means provide different levels
of compaction of refuse in said upper storage region and said lower storage region,
respectively.
11. A side loading refuse vehicle according to claim 10, wherein said upper storage region
further comprises an upper wall and a floor, said floor sloping downwards from said rearward
end towards said forward end of said upper storage region so that said floor causes compaction
of refuse toward said forward end of said upper storage region when the vehicle is in motion.
12. A side loading refuse vehicle according to claim 10, wherein said separating means
comprises a retractable chute moveable between a first position maintaining the first refuse
stream and the second refuse stream separate, and a second position whereat refuse from the first
refuse stream and the second refuse stream 1s movable to one of said upper storage region and

said lower storage region.

13. A side loading refuse vehicle according to claim 10, wherein said elongated storage tank
1s divided by a longitudinally extending wall into two or more side-by-side storage regions, and
sald entrance passageway and said second moving means of said second refuse transfer

mechanism include transport means for alternately transporting refuse into one of said

side-by-side storage regions.
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