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1. A trash collection vehicle, comprising a vehic
with an operator station, namely:

2 motor vehicle having a cdriver's cab;

2 collection container carried by the vehicles
benind the driver's cab, the collection container having an
upper region with a £i11 opening arnd having a wall pcriion
whi:h can pe opened for emptyiné;

an intermediate contziner adjacent the driver's
cac, the intermediate container having a £ill opening for
recsiving trash and having a discharge opening which is
separate from the £ill opening of the intermediate container;

emptying means, communicating with the intermediate
contziner for emptying the trash in the intermediate coné;iner
into the fill opening of the collection container wvia the

discharge opening of the intermediate container, the
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discharge opening of the intsrmediate container being in
communicztion with the £ill opening of the collection
container at least when the trash is being emptied by the
emp:ying means; and

compacting means for compacting the trash in the

collection container.
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(57)Abstract

The refuse collection vehicle has a collectlon container (2A) wnth an upper fill opening (14) and compacting means (7). An
intermediate container (12A) adjacent the driver’s cab has a fill opening (13A) and a discharge openmg (14) communicating with
~| the main container. Insnde the mtermedlate contamer (12A) means (17) are provnded for emptymg its contents.
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TRASH COLLECTION VEHICLE

The present invention relates to a trash ccllection
vehicle of the type which includes a collection container
disposed behind an operator station, particularly behind the
driver's cab of a motor vehicle. The collection container,
which is preferably releasable from the vehicle, has a £fill
opening disposed in its upper region and at least one wall
portion which can be opened for emptying, preferably the
wall facing away from the fill opening. The type of trash
collection vehicle to which the present invention relates
also includes means for compacting the waste filled into the
collection container.

A trash collection vehicle of the above-mentioned type
is disclosed in U.S. Patent 3,202,305 to George R. Dempster
and another. The trash containers are picked up from the
ground at the front of the vehicle ahead of the driver's cab
by a pair of pivot arms which are connected with the .
collection container. The trash containers are then pivoted
high above the driver's cab and emptied into the fill
opening of the ccllection container disposed behind the
driver's cab by tipping them over. A significant drawback of
these»vehicles, known as "overhead lozders," is that during
pivotihg of the trash'containers for emptying into the f£ill
openlng at the top of the collectlon contalner, the normal
clearance profile of such vehlcles is exceeded con51derably

~

The term "clearance prof;le",as used herein means ‘the height
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of the vehicle &t its highest point when trash is not being

transferred.

U.S. Patent 4,096,959 to Georg Schiffler further
discloses a trash collection vehicle in which a recéiVing
hopper is disposed on the chassis between the driver's cab
énd the collection container, which is releasably connected
Vith the vehicle. The trash containers are emptied into this
receiving hopper by a pair of pivot arms which flip them over
in the manner of an overhead loader. The trash is then moved
by a shoveling device from the receiviﬁg hopper into the
fill opening at the top of the collection container.

Compaction of the trash in the collection container is not

possible, so that optimum loading cannot be realized. Aside

from the above described drawbacks of an overhead loader,
this vehicle has the further drawback that the arrangement of
the receiving hopper between the collection container and the
driver's cab reduces the volume available for the collection
container to.a considerable degree.

U.S. Patent 3,643,824 to Harvie C. Partridge discloses a
trash collection vehicle in which a receiving hoppér is
disposed between the driver's cab and the collection

container, which is fixed to the chassis but is :tiltable.

" The receiving hopper can ke loaded manﬁally from the ground

with small trash‘COntainers or by way of an appropriate
filling device. The trash disposed in the réceiving hopper

is then pushed by a puSher‘into the collection container
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thrbugh an opening disposed in the bottom region of the front
wall of the collection container, and is substantially

compacted. Large trash containers can not be emptied.

SUMMARY OF THE INVENTION

It is an object of the present inventioh to provide a
trash collection vehicle of the above-mentioned type which
utilizes the advantages known for an overhead loader, namely
the fact that the workers are able to operate in front of the
driver's cab in eye contact with the driver, and which avoids
the drawbacks of the above-described systems, while
permitting small-volume trash containers such.as household
trash cans to be emptied.

This is accomplished according to the invention in that,
in the front region of the driver's cab, at least one
intermediate container is disposed for receiQing the trash
from trash containers. This intermediate container is in
communication yith means for emptying the contents of the
intermediate container into thé fill opening at the top of
the collection container. The intermediate container has a
discharge opening separate ffom its fill opening. At least
during the:emptying process, the dischéfge.opening of théf
ihtermediéte.container.is in communication'with the £ill
opening of the collection container. o

An advisable further feature ofithe iﬁventi@n prqﬁideS/:

that the discharge opening of the intermediate container
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and/or the £ill openlng.of the collectlon contalner are
‘closable. In thls way it 1s p0551blc for the 1ntermed1ate
ccnteiner to have a closed configuration except for the
mentioned‘openings. The errangement of such:an intermediate
5 container in the front region of the‘driﬁef'e cab has the
advantage that_the space behind the drivef's ceb is available
for practically its entire length to accommodate the
collection container, which can thus be of the largest
possible size. The term "front‘region" in the sense of the
10 invention includes the space in front of the driver's cab as
well‘as the space above the driver's cab.

A further advantage of a vehicle according to the
invention, compared to conventional trash collection
vehicles, is that its weight distribution is‘better; since

15 the weight of the components required for manipulating the
trash containers and the intermediate container is absorbed
by the front exle of the vehicle. Accordingly, the regicn

~at the rear axle is available to the'fullest‘extent for
accommodating the load pfovided by the filled'collection

20 container. This results in better loed distribttion.

A further advantage of a trash collection vehicle
_conflgured according to the 1nventlon is that the
1ntermed1ate container 1s emptled thrcugh an opening at the
top of the collectlon contalner so that, 1n conjunctlon w1th‘

25 a compactlon dev1ce‘such as a:pusher, ~optimum fillinétcf thev‘

‘collection container is pcssible..'The filling from the top -
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is of particular significance for the,éompaction_process '
since the quantities of trash received in the £i11 opening of

the collection container by way Of’the intermediate container

~are pushed together against the opposite end wall and are

compacted below the ceiling of the container. The
compacting‘device is preferably configuréd in such a manner
that it essentially covers the enti:e cohtainer cross
section.

Sufficient space for maneuvering the vehicle must always
be available in the direction of travel, sorsuffiéient room |
is ensured for manipulating the trash containers, and eye
contact can easiiy be established between the driver and the
operating crew. The workers can give a signal to move on to
the next pickup location, for example, once they have
élimbed onto the vehicle. |

A trash collection vehicle according to the invention is
of such design that it can be constructed to particular
advantage oh the basis‘of a mass-produced chassis. Thé trash
collection vehicle may also be configured as a special
vehicle with a.so-called dropped frame design which has only
a slight clearance above the ground. This,makés it possible
to provide a low.lying driver's céb and/or a ipw/lying'
chassis.so thét a¢rélétive1y great'height is available'fOrlb

the intefmediate container and the collection container,
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Qithout exceeding the maximum permissible height during
emptying} This makes a large capacity available..

A preferred feature of the invention provides fhat.the
intermediate container is in communication with at least one
device for manipulating the trash containers to be emptied
into it. Depending on the configuration and/or arrangemeﬁt
of the intermediate container, a device for manipulating
trash containers may include a convenfional, pivotable trash
container holder mechanism, as they are employed for the
manipulation of household trash cans having a volume between
50 and 240 liters and/or also for the manipulation of large
containers having a capacity of 1 to 2 m3. While it is
possible, in principle, to configure the intermediate
container as an open container, it is advisable for it to be
a closed structure having a closable fill opening that can be
opened, for exampie, by way of the holder mechanism. If only
a single intermediate container is provided, it may be
connected with two or more holder mechanisms so that several
trash containers can be emptied simultaneoﬁsly.b

| The intermediate container may be subdivided into at
least two container portions, with each container portion
having an associated discharge opening. This permits -

discharge of sorted trash into the intermediate COntaiher
for subsequent transfer to a collection cohtainer that is

also subdivided'in accordance with the invention. Each
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container portion of the intermediate COntainer'may be
connected with its own holder mechanism for the tfaéh cans.
It is also possible to provide two separate intermediate
containers, which is of particular advantage,for_embodimeﬁts
which are equipped with a displacement apparatus for the
intermediate container. 1In this case, each intermediate
container has its own associated dispiacement apparatus and
can be moved independently of the other.

Zf the collection container is subdivided, at least some
of the container portions may be releasably connected with
one another. This has the advantage that, for example,
household trash, which forms the major component of the
collected trash load, can be dumped into a large basic
container which acts as a supporting body for the releasable
container portions. Special trash can then be dumped
separately and sorted into the container portions. For
example, a large hospital or a remotely located treatment -
facility can be served in only one trash removal trip. The

container portions with the special trash can then be

separated from the normal waste without any reloading being

required. Glass or paper can also be transportéd away in a
sorted manner together with the household trash if it is made
available appropriately‘pre—sdrtéd. If an intermediate
container.is prdvided, appropriate control at a displacemeht_:
aéparatﬁs according to the invention permits thefinter- |

mediate container to then,be'mbved-di;ectly toward individual
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container portions of the coliection container to be emptied
thereinto.

A preferred feature of the invention further provides
that the discharge opening of the intermediate container
and/or the fill opening of the collection container are
provided with an extension which projects into the respec-
tive other opening at least when the intermediate container
is being emptied. This is advantageous particularly for
trash collection vehicles in which the intermediate container
and the coilection container can be separated from one
another according to the invention, since a proper seal is

provided between the two mutually associated openings and no

trash is able to escape to the outside. Moreover, such an

extension which enters into the respective other opening
makes it possible to szal the transition region.

As an advantageous feature of the invention, it is-
further provided thaf at least one wall portion extending
transversely to the longitudinal axis of the collection
container is displaceable in the longitudinal direction of
the container and is in communication with an actuation
mechanism (preferably operated hydraulically) which acts on
the displaceable wall portion. The wall portion may be a
container wall but it may also be a pressing plate or pusher

which lies against the container wall. It is advantageous to

~mount the pusher at the end of the collection container

facing the driver's cab because considerable savings in
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welght for the container can be obtained since the actuatlon

mechanlsm for the pusher can be arranged at the vehlcle and

" no hydraulic components need be provided in the collection

container'for compacting the trash. Accordingly the entire

hydraulic system can be fixedly installed in the vehicle. A

releasable coupling must be provided between the

displaoeable wall portion of the collection'container and the .
actuation mechanism (preferably a telescoping hydraulic unit)
if the collection container is configured to be releasable.
During operation, the actuation unit provides a forward and
return movement required for compaction via the releasable
coupling. Moreover, this has the advantage that relatively
small trash collection vehicles which are able to move
through narrow streets can be employed. Particularly for
this use, the arrangement of the intermediate container and
its filling by way of the fill opening at the front region of
the vehicle is of advantage because of its better
maneuverability. A filled collection container can then be
deposited by the trash collection vehicle while it.is'still
within its assigned region and an empty new cohtainer can be

received as a replacement so that the trash oollection

vehicle and its operating‘crew need travel only in the

collection area. The fiiled‘collection‘cohtainers can‘then
be transported away by other vehlcles whlch are able to

transport several such collectlon contalners by ‘road or by

\rallroad to more dlstant depo51tor1es. It is 1mportant that

i
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no reloading of the trash is necessary. Rather, the'filléd,J

collection containers are merely set down one place and are
then picked up again for further .transporting. Depending on
their size, the transporting vehicles can transport one or
more such collection containers, and a trailer filled witﬁ
collection containers can be employed.

It is advisable for the collection container to be
equipped with extendable ground supports. This makes it
possible to employ a conventional truck chassis equipped for
operation with so-called interchangeable bodies for the above
described transport of collection containers. Both filled
and empty collection containers can be transported by
vehicles desicgned for purely highway traffic. If, for
example, the trash is driven to a waste incineration systenm,
a filled collectionvcontainer can be deposited there on a
tilting device, can be emptied, and can be picked up again by
the transporting vehicle.

In one embodiment of a trash collection vehicle

according to the invention, the intermediate container is

'disposed above the driver's cab and a device for

manipulating the trash containers or dumping device is
configured as a pivotable holder mechanism and is eguipped
with a pick-up or elevatiing mechanism for the trash
containers to be emptied, with such eleQating mechanism
extending into the bottom region in front of the driver's

cab. This arrangement has the advantage that a rélatively

-
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largekcapacity intermediate container can be employed5 Two
or hore'such dumping‘devices may be provided so that several
trash containers’can be manipulated independently and
simultaneously. If the intermediate container is accessible
from its frontal face, the tilting of the trash containers
cauéed by the dumping can be effected in such a manner that
the clearance profile is not exceeded substantially. During
operation, the driver's view is not obstructed. The
arrangement of the intermediate container above the driver's
cab also permits the use of a driver's cab having a second
seating bench for the operating crew so that, for longer
trips between stops, for example in spread-apart residential
areas, the crew is able to enter the vehicle from the front,
that is, within the driver's viewing range.

As a further feature of the invention it is provided
that the intermediate container above the driver's cab may be
movable back and forth along a guide from a forward position
into an emptying position at the collection container. This
configuration is of advantage; in particular, if the collec-
tion éontainer and/or the intermediate container are parti-
tioned into sevzral portions. The intermediate container can
then directly approach the associated £fill opening of the
collection container. The guide may be configured in sﬁch a
manherkthat one portion of the guide is disposed. above the
driver's cab and;is fixed to the chassis and another portion

of the guide is fixed to the collection container. This

- SUBSTITUTE SHEET
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advantage a1so exists if'two ihdependeﬁtly movéblef
intermédiateicontainefs are emplo?ed. /

In anothef preferred embodiment'df thé,trash collection
vehicle according to the invention, a displacement apparatué,
for the intermediate containé: is connected with the vehicle
so as to move the intermediate container over the driver's
cab from a f£ill position on or near the ground in front of
the driver's cab to the intermediate container's emptying
position at the collection container. This configuration has
the advantage, inter alia, that the dimensions of the
intermediate container may extend almost over the entire
width of the vehicle and approximately over the length of the"
driver's cab so that a large capacity intermediate container
can be employed. In the fill position, this intermediate:
container can also be filled manually with trash bags and
small tfash containers. However, by way éf anrappropriate
holder mechanism associated with the intermediate container,
conventional trash containers can also be emptigd. The
particular advantage here is that little work needs to bé
performed to empty the trash céntainers into the collection
container, and conseguently the trash containers,#re emptied
faster. Since the diéplacement appafatus permits the
intermediate container to be brought cloée'to the gfoﬁnd,
the shortening of the lifting'péth_éonnécted therewith also
simplifies the design of the holder meéhaﬁism. As éoon.as

the intermédiate container is.filled'cdmpletely;rit-is lifted
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with the aid of the d.splacement apparatus to the height‘df
the roof of the driver's cab. The intermediate container is
then moved to the fill opening of the collection container
behind the driver's cab and is there emptied with the aid of

5 its emptying means. Although th2 intermediate container is
still in its emptying position, the trash collection vehicle
is able to move on to the next pickup location. The
intermediate container can then be moved back to its pickup
position near the ground by the displacement apparatus. 1In

10 an arrangement where the intermediate containers can be moved
independently of one another, each intermediate container has
an associated displacement apparatus.

The displacement apparatus for the intermediate

container may include a lifting mechanism disposed in front

15 of the driver's cab for an essentially vertical lifting
movement, and a driving device for an essentially horizontal
(and preferably longitudinal) movement above the driyer's
cab. This configuration has the advantage that the movementA
of the intermediate container is composed of only an

20 essentially vertical lifting component and a movement
component in an essentially horizontal plane. In contrast to
the large pivot arms of the prior art overhead loaders, the
prescribed clearance profile is not exceeded any time during
movement of the intermediate container. This makes it

25 possible to perform all functions without any obstruction

even in covered entrances, under overhead streetcar contact
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lines, or under trees. The lifting mechanism may, for
example, include a carriage which can be moved vertiCaliy up
and down in front of the driver's cab by a lifting drive or
by appropriately arranged pivot levers which raise the

5 intermediate container only to the level of the horizontal
plane of movement. In this connection, it may also be
advisable to provide a carriage guidé for the basic movement
of the carriage and, in view of minimum clearance with the
ground, to perform the final movement during lowering of the

16 intermediate container to the ground region by means of
pivot levers. The movement in the horizontal plane may be a
pivoting movement by which the intermediate container is

"pivoted about a verticszl axis above the driver's cab directly
into its emptying position. If required, the intermediate

15 container cz:n be pushed after the pivoting or it can be moved
fullowing the lifting movement by means of a horizontal
pushing movement along a guide which extends to the region
of the fill opening of the collection container.

As a further advantageous feature of the invention,

20 drive means are provided which move the intermediate con-
tainer along the guide to the emptying position at the
collection container and back again. This arrangement has
the advantage that, in_spite of the relative mobility of the
intermediate container along the guide, the intermediate ‘

25 container can be fixed in its direction of movement by way of-

the drive means and remain connected with the trash
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cbllection vehicle. The drive means may include, for
example, horizontally acting hydraulic cylinders,'revolvingb
endlesé chains, or a driven carriage which receives the
intermediate container. The underside of the’intermediate
container may be guided while resting on the gﬁides or, by
way of appropriate connecting means, the intermediate
container may be suspended from the guides at its upper side
or laterally.

In a particularly advisable configuration of an arrange-
ment which includes an open intermediate container, a
pressure plate is displaceable along the horizontal guide so
as to close the opening of the intermediate container when it
is in the raised position. This has the advantage that, for
example, if the intermediate container is loaded with bulky
trash or with trash bags, the intermediate container is
closed for the horizontal movement following the lifting
movement and thus no parts projecting from the bulky trash or
trash bags are able to interfere with its operation. The
pressure plate may be configured in such a manner that it
also carries the intermediate container by way of releasable
connecting means and thus forms a carriage thch is in
communication with the drive means, for example hydraulic
cylinders.

As an advantageous further feature of the invention, the
discharge opening of the intermediate container may be

provided with a lockable closure. Actuating means for
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opening the.lock are:disposed'ét the guide-in;fhe fegidn of
the emptying position at the-fili opening of the-Colléction
container. If the intermediate container is subdividedrinto'~
several.container'portions, each container poftionrmay be
provided with an appropriate closure which can be opened only
at the associated fiii opening of the collection container.
The discharge opening éf the intermediate container may
be disposed at its rearward end, with a discharging
apparatus which is movable toward the discharge opening
being provided as an emptying means in the intermediate
container; This configuration of the intermediate container
can be employed for an intermediate container which is
fixedly disposed above the driver's cab or for an
intermediate container that is movable by way of a
displacement apparatus. Depending on the configuration of
the intermediate container, the discharging apparatus may
also be employed to partially compact the trash in the
intermediate container. For emptying, the.discharging
apparatus then pushes the trash through the discharge opening
into the fill opening in the upper region of the collection
container. A discharging apparatus in the sense of thé
present invention may be a movable push plate as well as a
rolling or scréper floor or a:so-called'push—rod floor in the

intermediate container. The factor of primary importance in

_this connection is that the_quantities'of'trash,falling into -
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thé intérmediate container are moved towards its discharge
opening. |

The discharge’opening may alternatively be disposed at
the bottom of the intermeaiate container. This arrangement
has the advantage that the displacement apparatus is able to
bring the intermediate container to a position where it lies
closely above a fill opening in the ceiling of the collection
container. After the closure is opened, the trash is able to
drop directly from the intermeaiate container inté the
collection container. This arrangement is of particular
advantage for intermediate containers that are subdivided
into container portions and/or for subdivided collection
containers since the intermediate container can be moved over
the collection container until it reaches the associated
fill opening. By arranging appropriate sealing means at the
lower edge of the intermediate container and/or at the edge
of the f£fill opening of the collection container, for example
in the form of a continuous rubber bead, a good seal can be -
obtained.

A further advantageous feature of the invention provides
that the displacemeht apparatus may be is disposed at a
supporting frame which is connected with the vehicle chassis;
The supporting frame carries the lifting mechﬁnism in the
front and carries thekguide and the drive means for the ;
intermediate container in the region above the driver's cab.

This'arrangement has the advantage that the displacement

'SUBSTITUTE SHEET
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apparatﬁs forms a closed system in itself which is reléasably

connected with the vehicle. Accordingly, after the

displacement apparatus has been removed, it is possible to
use the vehicle also for other transporting purposes.

A preferred feature of the invention provides that one
end of the supporting frame, preferably the end in front of
the driver's cab, is supported 6n the chassis>at least two
front fastening points. 2t its other end, preferably the
end disposed behind the driver's cab, the supporting frame is
supported at least by one rear fastening point, which is
preferably disposed on the longitudinal center plane of the
vehicle. The supporting frame is inherently rigid, and this
arrangement permits the supporting frame to be fasténed in
such a manner that buckling of the chassis during operation
is possible without Pdverse effects. Another advantage of
this configuration is that the supporting frame can be
fastened in the front region at the ends.of the chassis that
are easily accessible, and are configured cn conventional
trucks for the connection of additional assemblies.

The rear fastening point is preferably forméd‘by a joint
having at least two degrees of freedom. The joint may be,
for example, a universal joint,‘a‘ball joint, or a flexible
rubber joint.

Another féaturé of the invenfion provides that the fear

fastening poiht may be releasablé and the supportingfframe

'may be mounted so as to be pivotal about a horizontal axis at
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its front fastehing points. This configuration permits so-
called forward control vehicles, in which the drive motors
lie partially within the driver's cab and the driver's Eab
can be pivoted forward for purposes of repair, to be used as
trash collection vehicles. If engine repair is necessary,
the supporting frame can be pivoted forward to permit the
driQer's cab to be piQoted so that the engine can be
repaired. It is particularly advisable for the supporting
frame to be equipped with a controllable pivot drive,
preferably at least one hydraulic cylinder. 1In this way, the
supporting frame can be pivoted completely forward to enable
the driver's cab to be tilted as well. Furthermore the
supporting frame can be pivoted by only a slight amount, so
that sufficient free space is available for exchanging
colléction containers. This results in the additional
advantage that, assuming that the fill opening of the
collection container is at the top, the.fill operniing of a
collection container attached.to the vehicle will be tightly
sealed against the outside at the supporting‘frame in the
region of the transfer point when the supporting frame is
lowered. In this connection, it is advisable for the
supporting frame to be releasably connected with the chassis.
Another advantageous feaE?re of the invention provides
that, at least in the region extending over the driver's cab,
the supporting frame includes a guide which is enclosed on

all sides except for an entrance opening for the intermediate
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container and a transfer opening that can be connected to the
fill opening c.f the collection container. This configuration
has the advantage that, once the lifting movement has been
completed, the intermediate container is conducted on its
horizontal path in a manner encapsulated against the outside.-
There is a practically dust-tight seal toward the outside,
and in particular the fill opening of the collection
container is sealed in the emptying region for the
intermediate container, and thus the intermediate container
can be emptied without adversely affecting thé environment.
Another advantageous feature of the invention provides

that a cover may be disposed at the guide, with the cover at

least partially enclosing the space in front of the driver's

cab between the guide and the intermediate container, in its
fill position on the ground. The length of this cover is
variable to correspond to the lifting movement of the
intermediate container. This has the advantage that, for
intermediate containers that are open at the top, the trash
containers can be emptied while the intermediate container is
substantially shielded from the outside. The forward region
of the cover, through which the trash container must be moved
by the holding apparatus during dumping, 1is preferably
configured as a strip curtain or the like. The strip curtain
is mounted at the guide by way of a_wiﬁding device so that
its length can be shortened correSpondiné to the lifting

movement. The side and rear regions of the cover may also be

SUBSTITUTE SHEET




* WO 91/00231

\Y [}

10

15

20

25

22 PCT/EP90/00992

formed by such windable curtains. However, a bellows which,
encloses the side and rear regions in a tightly sealing |
manner and which has an approximately C-shaped cross section
is preferably used. The*forwardly oriented free opening of
the C can then be closed by the above-mentioned strip
curtain.

An expedient additional feature provides that the upper
end of the cover is fastened to the pressure plate, which is
movable back and forth along the guide in the manner of a
carriage, and its lower end is fastened to the intermediate
container. This arrangement has the advantage that the cover
is affixed to the movable components only and is carried
along when the pressure plate moves the intermediate
container through the guide.

Another feature of the invention provides that the
intermediat2 container may be exchangeably connected with the
displacement apparatus. This arrangement has the advantage
that such intermediate containers can be employed as large-
volume trash containers, for example, for special types of
refuse or bulky refuse. The trash collection vehicle merely
picks'up the set-down intermediate container, empties it into
the collection container of the vehicle, and sets it back
down at the pickup locatioﬁ. | |

A further feature of the invention provides that the
displacement apparatus, particulerly if it includes a

lifting mechanism, may be connected with a pulverizing device
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and/or a pressing device. This arrangement permits a trash
collection vehiclé according to the invention té be used fbr
picking up bulky refuse. The advantages of a trash colle&-
tion vehicle with a releasable collection container can thus
also be utilized to advantage for the collection of bulky
refuse;

As a further feature of the invention, the arrangement
of the intermediate container in conjunction with a
displacement apparatus which allows an essentially
horizontal movement of the intermediate container over the
driver's cab permits the device for manipulating the trash
containers to be provided in the form of a controllable
pickup and emptying device which is disposed in the front
region of the driver's cab. Such a device, which may be
constructed in the manner of a so-called robot arm as it is
employed in industrial manufacturing, permits the operation
of the trash collection vehicle to be simplified since all
functions can be controlled by the driver in the vehicle,
particularly by a second operator, without their movements
overlapping. |

The pickup device may be mounted so as to be pivotal
about a vertical pivot axis and it may include a gripping and
dumping device for the trash containers to be emptied. This
gripping and dumping device is pivotal about at least one
coordinate axis and is held at an arm at a variable distance

from the pivot axis. With such a pickup device, trash
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contalners of all dlfferent sizes and in any klnd of
-arrangement can be plcked up dlrectly, for example from the

edge of the road, and;emptled.

Another advantageous feature of the invention provides

~that, in the region between the driver's cab and the front

end of the'trash collection container) a protected worker
statlon may be prov1ded on least at one longltudlnal side of
the vehicle. This conflgurat;on has the advantage that the
worker can step onto the vehicle ih the immediate vicinity
of the driver's cab, still in eye contact with the;driver.
The worker can ride along to the next pickup location without
having to enter the driver's cab.. This is of particular
advantage in communities where the pickup points for the
trash containers are located at distances which are a
multiple.of the length of the vehicle. 'Ih such oases; the
worker can traverse thesergreater distances while sitting or
standing on the vehicle. Therworker station may be_proﬁided
with a cover as protection againet the weather, and
additional safety means may be provided which protect the
worker from falling out as a result of abrupt vehicular

movements, such as emergency braking.

BRIEF DESCRIPTION OF THE DRAWINGS

Flgure 1 is a 51de v1ew, partlally in- sectlon, showlng

an embodlment of a trash collectlon vehlcle hav1ng a
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'erigure 2’is a side view, partially in,Sectién, showing a’
further embodimeﬁt which’includes a stationarybintermediate
container. |

Figure 3 is a sidé view, partially in section, showing
5 an embodiment havihg a movable intermediaté container.
.‘Figuré 4 is a side view, partially in section, showing
an embodiment which includes a displacement apparatus having
a lifting mechanism for fhe intermediate container.
Figure 5 is a side view, partially in section, showing a
10 modification of the embodiment of Figure 4.
Figure 6 is a side view, partially in section, showing
an embodiment which includes a displacement apparatus having
a lifting mechanism for the intermediate container and which
includes additional manipulating devices for the trash
15 containers.
Figure 7 is a top view schematically illustratihg a
subdivided collection container.
Figure 8 is a side view showing a further embodiment,
which includes a tiltable supporting frame for a displacement
20 apparatus.
Figure 9 is a side view showing details of a portion of
the displacement apparatus for the embodiment of Figure 8.
Figure 10 is a side view, partially in section, showing
an embodiment having a horizontally pivotal intermediate
25 coﬁtainer.

' Figure 11 is a top view of the embodiment of Figure 9.
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' Figufé 12 is a sectional view, taken aiong line XII;XII
ofrFigure 13,.showing é longitudinally divided collection
container.

takén'alohg line XIII-

Figure 13 is a sectional view,
Y

XIII of Figure 12, of the longitudinally divided collection
container.

Figures 14A to 14G are schematic side views showing a
sequence of steps when trash is collected with a modification
of the vehicle shown in Figure 8.

Figure 15 is a perspective view of a collection con-
tainer for three different materials.

Figure 16 is a schematic side view of a lifting device

for the intermediate container.
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ESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 shows a simple embodiment of a trash collec-
tioﬁ vehicle, pfimarily in ordef to déséribe the baéic o
structure and functions of the preseht invention. A
collection cdntaine: 2A is releasably fastened on a chassis
1, for éxample by locking members 3 as they are customary in
container transporting vehicles. Tha rear of collection
container 2A_is configured as a discharge opening and.there-
fore includes a pivotable rear wall 4. Rear wall 4 can be
pivoted opeﬁ toward the top, and it can be held in fhe closed
position by locking members 5.

The trash collection vehicle is provided with a pressing

apparatus 60 which includes a pressing plate or pusher 7.

Pusher 7 is disposed in the interior of container 2a,
normally adjacent the end wall of container 2A that faces the

driver's cab 6, and is guided so as to be displaceable within

collection container 2A in the longitudinal direction of the

container 2A. Pusher 7 is movable by an actuation mechanism
9, for example a telescoping hydraulic cylinder, which is
releasably connected trith pusher 7 by a coupiing 31. An

opening is provided in the front end wall of collection

~container 2A as shown, and the coupling 31 is manually
~accessible through this opening. When collection container

~2A is completely‘filled,‘as’will be diséusSéd in more detéil
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hereafter, this‘opening is cloéed by pusher 7. ACtuati§n
meéhanism‘s\may be permanently disposed in collection
container 2A as an alternative. |

Pusher 7 has two primary portions. It includes a base
member 8, to which the actuatidn mechanism 9 can be
connected, and an extension member 10 which can be raised
vertically upwardly so that the pusher 7, with its extension
member ld raised, covers almost the entire container cross
section as shown in dot-dash lines. 1In its end position at
the front wall and with extension member 10 lowered,
collection container 2A has a fill opening 11A in its upper
region. This £fill opening 11A can be closed by extension
member 10.

An intermediate container 12A is permanently mounted

above driver's cab 6 and is provided with a fill opening 13A

in its forward region. The intermediate container 12A

exténds essentially over the entire width of driver's cab 6.
At its rear end 14, intermediate container 12A has a
discharge opening which corresponds in size to fili opening
112 of collection container 2A. The rear end 14 of

intermediate container 12A extends slightly into collection

~ container 2A and briages the gap between the end Wal; of

intermediate container 12A and the rear wall of driver's cab

6.
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With continuing réference to Figure 1, a dumpingw

appafatus 61 is disposed at the front of driver's cab 6 as an

apparatus for manipulating the trash containers 16. Dumping

apparatus 61 includes a holder mechanism 26 which is
pivotably mounted on’a carriage 62;" Holder mechanism 26
cooperates with elements (not illustrated) on'trash container
16 so as to releasably grip the trash container 16. Carriage
62 is provided with rollers which extend into channels in a
pair of guide rails 15 that are mounted on the vehicle.

Guide rails 15 are part of a trash container elevating
mechanism which also includes a drive mechanism (such as
hydraulic cylinders, not shown) for raising or lowering
carriage 62 along rails 15 and a further drive mechanism
(such as further hydraulic cylinders, not shown) for rotating
holder mechanism 26 with respect to carriage 62 when carriage
62 is at the top of the rails 1s5. After the trash container
16 is mahually placed on holder mechanism 26, dumping
snparatus 61 raises it from ground level fo the region above
intermediate container 12A, and then holder mechanism‘26 is
pivoted with respect to carriage 62 so as to empty trash
container 16 into intermediate container 12A. Fill opening

13A is shown only schematicaily.~,The £i11 opening 13A is

‘advisably provided in the intermediate container 12A in such

a manner that, in conjunction with the dumping apparatus 61,
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the pivoting of trash container 16 into the discharging
éosition causes the clearance profile of the vehicle kfhét
is, the normal height of the vehicle) to be exceeded at most
only slightly.

Two (or more) dumping apparatuses may also be.arranged
next to one another and actuated independently of one
another so that two trash containers 16 can be emptied
simultﬁneously, although this is not shown in Figure 1.

The trash emptied into intermediate container 12 is then
pushed by a discharging apparatus 17 in intermediate
container 12A through £fill opening 11A and into cwmllection
container 2A. The discharging apparatus 17 is illustrated
only schematically and may include a pusher as shown, in
addition to associated equipment such as guides (not shown)
for the rollers of the pusher and é hydraulic cylinder (not

shown) for moving the pusher back and forth along the guides.

| Alternatively, a conveyor belt (not illustrated) or floor

scraper (not illustrated) which moves the incoming trash into
collection container 2A could be employed for discharge
apparatus 17.

At appropriate intervals,'pusher 7 pushes the trash
which has been discharged into the collection_container 2A
toward rear wall 4 so that, once the t:ashvin container 2A

reaches a certain fill volume, the trash is pressed against
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 the rear wall 4 and thus compacted. Sufficient free fill

space is thus made available below fill openiné 112 for each
new discharge process from intermediate container 12A. In
the final phase, a small remainder can then be squeezed by

discharge apparatus 17 of intermediate container 12A into the

“region of collection container 2A immediately adjacent fill

- opening 11A, whereupon extension member 10 is raised to close

the f£fill opening 11A completely.

The collection container 2A, which is thus filled
tightly and almost completely with trash, can then be driven
to a depositing location and can there be set down by the
vehicle. In the embodiment illﬁstrated in Figure.l,
telescoping supports 18, which can be extended downward and
locked, are provided for this purpose on the exterior of
collection container 2A. After the extension of supports 18,
locking membérs 3 are released. Depending on the type of |
the collection container, the locking members are raised
somewhat before the supports 18 are locked or the vehicle is
lowered somewhat after the'supports 18 are lgcked, for
example with the aid of the vehicle's air suspensibn_(not
illusﬁrated). The vehicle can then move out from underneath

the thus set-up collection container 2A and pick up a

likewise supported émpty collection container before

returning to its assigned area. The'filled collecﬁion con-
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tainers 22 één then be picked up by a purely‘transporting
vehicle (not illustrated) and driven to an unloading |
iocatidn,:be it an inciheration plant or some other
depository such as a dump landfill. |

The modified embodiment shown in'Figure 2 corre#ponds
generally to the embodiment of Figure 1. Here, intermediéte
container 12B extends rearwardly beyond driver's cab 6 and
covers a recess in collection container 2B. The plane of
fill opening 11B of collection container 2B thus extends
horizontally, and the associated discharge opening of
intermediate container 12B is disposed in the bottom, in
alignment with fill opening 11B. Trash is pushed through
these opehings by discharging apparatus 17.

Figure 5 shows a further modification. Here, inter-
mediaté container 12C is mounted above driver's cab 6 in a
horiéontally displaceable manner, as by being suspended from
a guide 20 which is mounted on the vehic;e. A guide 34
which follows guide 20 is mounted on the ceiling of
collection container 2C, so that a drive mechanism,(not.
shown) is able to move intermediate container 12C into
collection container 2C through fiil opening 11C.. |
Intermediate container 12C can be emptied, for example,
through a flap/(not shéwn) in its bottom.  In this

embodiment, the intermediate container 12Cc is filled in the
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directly on the roof of driver's cab 6 so that the inter-

medieﬁe container 12C enters'into guide‘34'eniy_when it
enters into the collection container 12C for the‘emptyinq
process. |

Figure 4 shows an embodiment in whieh intermediate

container 12D can be moved from a £ill position near the

‘ground in front of the driver's cab 6 to a raised position in

front of and over the driver's cab 6, and then to an emptying
position at collection container 2D. Intermediate container
12D is shown in dot-dash lines in its empﬁying position.
Although not shown in Figure 4, intermediate container 12D is
emptied by a discharging appafatus 17 as described, for
example, in connection with Figure 1. Collectiom container
2D itself is very similar to the coiledtion container 2A in
the Figure 1 embodiment, except that an overhang 59 is
mounted at the front end wall ofrcollectien container 2D to
reduce the risk thet trash might fall between the front end
wall and.pusher 7. | .

In the illustrated embodiment, a dieplacement apparatus
19 includes a guide 63 which is mounted on the vehiele ebovei
driver's cab 6. This guide Gﬁrmay‘berprpvided,.fer'example,

in the form of two parallel rails which are spaced apart and

_which'rcllers:hold 21'that:arefconnected'to intermediate
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container 12D. Alternatively, the'rails may hold S1idés;{not

shown) connected to intermediate container 12D, or a carriage

‘(not shown) that.can be COnneéted to intermediate body 12D.

Displacement apparatus 19 alSo,inéludes a'lifting
mechanism 22 which moves intermediate containerllzD
vertically. Lifting mechanism 22 includes vertiéally
extending guides 23 in which a lifting frame 24 can be moved
Veftically up and down with the aid of a lifting drive 25,
for example in the form of. hydraulic cylinders or.rapid
thrust spindie drives (not illustrated) driven by anroil
motor (not illustrated). Lifting frame 24 is provided with
the appropriate rails for receiving intermediate container
12D.

A holder mechanism 26 of conventional construction méy

be disposed at the front of lifting frame 24 for emptying

trash containers into intermediate container 12D. Trash bags

may be thrown manually into £ill openingL13D.

Displacement apparatus 19 also includes drive means for
advancing intermediate container 12D, in the raised poéition
as shown in Figure 4, by way of guide 63 into its émptying
position, and for retractiné it agéin. In the illﬁstratgdr
embodiment, a hydraulic cylinder 277is providéd:aé the drive
means. It is fastened to liftihg frame'éd énd engéges thé

bottom region of intermediate container 12D. However, the
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drive means may also be disposed in the region of guide 63 - -

and if a hydradlic cylinder is_emplbyed,‘fbt}gxémplé,,iﬁs
piston rod can be retréctédvto draw intermediate éontéiner
12D té the emptying position. /Thusrintermediate:éontainer
12D.can be pressed against collection cbntéiner 2D and
locked (it béing noted that the emptying position of
intermediéte container 12D is also its position when the |

vehicle is being driven).

The rear wall of intermediate container 12D is closed by

at least one lockable flap 28. 1In the_region‘of the
emptying position, shown in dot-dash lines in Figure 4,Iguide
63 is equipped with actuating means, for example in the form
of hydraulic cylinders (not iliustrated). When the
intermediate container 12D is moved to the emptying
position, the actuating means is engaged and releases the
lock (not illustrated) of flap 28 and/or opens flap 28. By
way of a discharging apparatus disposed in intermediate
container 12D but not shown in Figure 4, the trash can,ndw be
pushed out of the intermediate container 12D and intor
collecting container 2D.

Figure 5 shows a modified version of therémbodiment of
Figure 4. The disﬁlacement apparatus'corresponds essentially
in structure and function to the diéplacemgnt apparatus 19 in

the embodiment of Figuré 4. The difference in the Figure 5
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embodiment is that the end of collection container 2E facing
driver's cab 6 has a stepped region at the height of
intermediate container 12E, with a fill opening for container
2E. Guide 63' extends over the stepped region of collection
container 2E so that the intermediate container 12E can be
moved to a position above the fill openirig. The guide 63'
may be fastened to the vehicle over its entire length, but it
is preferable to divide guide 63' (or rather the parallel
rails which form it) into a forward portion which is
connected to the vehicle over driver's cab 6 and a rear
portion which, in a manner corresponding to the embodiment of
Figure 3, is fastened to the collection container 2E over the
fill opening of the collection container 2E. 1In this
embodiment, intermediate container 12E has a front-end fill
opening 13E. More importantly, intermediate container 13E
has bottom flaps 29, shown in dot-dash lines, which can be
unlocked and opened to empty intermediate container 12E into
collection container 2E. After intermediate container 12E
has been emptied, the flaps 29 are locked again by an
appropriate actuating means (not illustrated). The pusher 7
is moved back and forth over this region of collection
container 12 by a;tuation mechanism 9 to keep the region

Cclear.
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In the embodiments of Figures 1, 2, 3, Avand.s,_the'
collection container (for example, reference number 2A in
Figure 1) includes, at its fill opening (for example,
reference number 11A in Figure 1), a closing flap (not

5 illustrated) which is closed tightly as soon as the
collection container is to be released from the vehicle when
filling is completed.

The embodiment shown in Figure 6 depicts a collection
container 2F which is subdivided by a partition 64 into two

10 portions 33 and 33' and which is provided with two fill
openings on its upper side. Guide 65 has a rear portion 58,
for example in the form of rails, which is firmly connected
with the collection container 2F so that collection container
2F may be releasably connected with the chassis 1. The

15 collection container might alternatively be configured
according to Figure 3 (that is, so that the intermediate
container 12F is able to move into it th;ough an opening).

Both end walls of collection containei: 12F can be opened
by pivoting a respective wall 4. The £ill in container

20 portion 33 can be compacted by pusher 30 and the £ill in
container portion 33' can be compacted by pusher 30°'.

Pushers 30 and 30', which are connected by hydraulic
cylinders (not illustrated) to partifion 64, can also be used

to push out the compacted trash after the respective wall 4
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hAS been opened. With collection cdntainer 2F, pfé—sortédv
trash cén be ¢ollected with a singie vehicle; The collection
container can, of course, be partitioned in variouskdifferent‘;"
ways. ’If there’are more than two transvérse partitions, the
collection container may be emptied through respective
openings in the side wall. It is also possible to partition
it longitudinally. In this case, the intermediate container
must be rrovided with appropriately associated discharge
openings. If the partitioning is longitudinal, the collec-
tion container can be emptied and its fill compacted by means
of several parallel, independently guidable pushers. The
container portions may, as shown, form a closed unit.
Alternatively, they may be configured as separate containers
which can be connected with the chassis 1 so as to be
individually releasable. Each container portion may here be
equipped with its own pusher whose hydraulic cylinder can be
connected with the hydraulic supply of the vehicle by a plug-
in connection.

Figure 12 is a schematid top view énd Figure 13 a cross-
sectional view of such a longitudinally divided collection
container, which is identified using reference number 2G.
Each of the container portions has a respective pressing
apparatus with a pusher, identified here as pushers 66, 67,

and 68. For reasons of better weight distribution, the
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container portion intended for the type of trash occurring in
largexr quéntities may be arranged in the middle. Instead of
a single longitudinally partitioned collection container such
as coﬁtainer 2G, separate elongated collection containers

5 (not illustrated) which can be releasably connected with one
another and with a base frame may be employed.

Figure 7 is a schematic top view of a collection
container 2H which includes a basic container 2a', which
simultaneously constitutes a base or supporting frame for

10 container portions which are provided by individual
containers 2b', 2c' and 2d'. The individual containers 2b',
2c', and 2d' are releasably connectable with basic container
.2a'. The basic container 2a' and the individual containers
are provided with fill openings (not illustrated) through

15 which pre-sorted trash can be dropped from an intermediate
container 2F that is movable on the rails of guide 58 (see
Figure 6). Depending on the particular case, the container
portions may be provided with fill openings which can be
charged independently of the intermediate container 2H, for

20 example in a respective side wall. For example, paper could
may be deposited in individual container 2b', while special
refuse, for example from hospita}gl could be filled into
individual containers 2c' and 2d'. The individual containers

can then be released from the collection contaiiler 2H or from
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the vehicle for emptying, and can be transported away without

being reloaded while the normal trash contained in basic

container 2a' is dumped in the usual manner.

Retﬁrning to Figure 6, a dumping apparatus 35 is
provided in the form of a robot-type arm for manipulating
trash containers 16 to be emptied into intermediate container
i2F. Dumping apparatus 35 is connected with the vehicle or,
more precisely, with the guide 65, so as to be pivotal about
a vertical axis 36. Dumping apparatus 35 includes an arm
sectioh 37 whose lengfh can be varied horizontally, as by
using a hydraulic cylinder, as well as an arm section 38
whose length can also be varied. Arm section 38 is pivotably
articulated to arm section 37. With dumping apparatus 35 the
clearance profile of the vehicle (that is, the vehicle's
normal height) is not exceeded by very much during manipula-
tion of trash container 16 and intermediate container 12F. A
gripper mechanism 39 (shown only schematically) is disposed
at the free end of arm section 38 and is'itself pivotal
relative to arm section 38 about at least orie coordinate axis
so that practically any type of trash container can be picked
up from the edge of the road, precisely positioned in front
of intermediate container 12F, emptied into it by pivoting
the gripper mechanism 39, and put down again. Such a gripper

mechanism 39 can be operated from the driver's cab or from an
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opérating statiqnb(not illustratéd‘in'Piguré‘s) disfosed‘oﬁ_y~ :
the‘siae §f‘the vehicle. Gripper apparatus 39.is.eqﬁipped
with ﬁeans‘(hot illustrated) for opening and‘hbidih§ ﬁgg 
cover cf‘the trash container 16 during the emptying pfoéess.
5 If.cpnfigured appropriately, a gripper apparatUS'is-able to
also pick up trash bags and'smalier bulky pieces of rubbish.
Advantageoﬁsly, if the gripper apparatus is pivotai'about‘ail
three coordinate axes, it_will be able to pick up trash
containers standing at an angle to the edge of the road.
10 In all embodiments, the intermediate container can be
closed completely (although the closure is not illustrated in
some of the drawings). For example, a flap 28 as in Figure 4
or fléps 29 as in Figure 5 may be used to close the discharge
opening. The intermediate container may also be providéd
15 with a closéble fill opening for the trash containers to be
emptied, with such opening being opened only during emptying
of:the trash container. Tris may be accomplished by uéing -
one or more covering flaps (not illustrated) for the fill
opening. The f£ill opening of the intermediate container
20 may also extend over élmost the entire length of the ceiling
of the container.
| Returning to the embodimenﬁ'of Figure 4, instead of a
holder mechénism 26, a'pulverizing machine (notfillﬁstratea).

may be disposed at lifting frame 24. With an\aﬁpropriatély |
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‘configured intermediate container 12D (such as a container

that is open at the top, not illustrated in Figure 4) such a
trash coliection vehicle may also be used for collecting
bulkyerubbish. The intermediate conteiner 12D could be
emptied into coilection container 2D after displacement,
either through an appfopriate discharging mechanism (not
illustrated in Figure 4), through bottom flaps (not - |
illustrated in Figufe 4), or by dumpingQ

In the embodiment shown in a side view in Figure 10 and
in a top view in Figﬁrelll, intermediate container 12I is
faetened to a lifting column 69 with which the intermediate
container 2I can be raised to above the height of the

driver's cab 6. The subsequent horizontal movement into the

‘emptying position is performed by pivuting about the axis of

lifting column 69, so that intermediate container 2I is moved

in a horizontal plane, as can be seen in Figure 11.

In modification of the embodiment shown in Figure 10,
lifting column 69 may also be disposed in the middle in
front of the’driver's cabye; the intermediate container 12I
can still be brought into its emptying position at the
collection container 2I by a pivoting moyement‘in’the
horizontal plane.

Depending on the dimensions of the intermediate

container 12I and the driver's cab 6, the pivoting process
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may also be followed by a horizontal pushing movément{‘,This

is advisable, for example, in order tb produce a tightﬂ

' connection between the intermediate container 12I and the

£fill opening of the collection container 2I.

The embodiment shown in,Figuresflo‘and 11 can also be
modified, with‘respect to the horizéntal displacement
movement, so that the intermediate container 12I is pushed
into the collection container 21 after the pivoting procéss,
in a manner similar to that shown in Figure 3. Furthermore,
if a partitioned collection container according to Figure 7
is employed instead of collection container 21, after
pivoting the intermediate container 12I can be moved, by way
of guides 58 on or at the container, to a position above the
fill opening of the appropriate container portion. For a
longitudinally partitioned container as shown in Figures 12
and 13, the pivoting process is advisably followed by
shifting the intermediate container 12I in the transverse
direction above the driver's cab 6 so that the intermediate
container 12I can be emptied into the appropriate container
portion. The intermediate container 12I may be provided with
a holder mechanism 26 as in Figure 4 or with Some other
rmanipulating mechanism, for example in the form of a robot

arm as in Figure 6.
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 The,most desirable embédiments.including a movable
ihtermediate containér are embodiments in which, aftef the
liftiﬁg prdcess, the intermediate container is moved only in
a horizontal plane, so that at no time ié the greatést"'
permissable height'exceeded.

Figure 8 showé a further embodiment in which displace-
ment apparatus 19'' includes a closed supporting frame 70
which is connected with vehicle chassis 1. Supporting frame
70 is provided with a guide 71 above driver's cab 6 and with
drive means (not illustrated) for moving intermediate
container 12J horizontally. Intermediate container 12J has
an open top as its fill opening. Displacement apparatus 19'!
also includes a lifting mechanism 72 (which is not shown in
Figure 8 and will be described later with reference to Figure
9) for the intermediate container 12J. Vertically extending
guides 23' for the lifting mechanism 72 are rigidly connected
to guide 71, which includes a shielded portion 73 and an open
portion 74. The open portion 74 of guide 71 extends forward
of the guides 23'. The shielded portion 73 of guide 71 is
configured in the form of a rectangular channel that is
closed on four sides and that extends from guides 23' to a
transfer region 40 above fill opening 11J of collection
container 2J. Transfer region 40 is tightly connected at its

bottom by way of an intermediate seal 41 with the f£ill
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'opening'llJ of colleetien’cbntainer 2J. With the aid éfjtgé t'
drive ‘means (not 1llustrated), for example an endless
revolv1ng chain drive mechanlsm extendlng horlzontally in
guide 71,n1ntermed1ate_conta1ner 12J can be moved back and

5 forth aiong guide 71 by a carriage 42 whith_is cohfigured as
a cover pléte. The drive means may alternativelyrbe a |
hydraulic cylinder corresponding'to'hydraulic cylinder 27 in
the embodiment of Figure 4, except that the cylinder is
advisabl? fixed, together with cafriage 42 and the piston

10 rod, at the rear end of the guide 71. In the emptying
position, which is simultaneously the driving position, the
piston/cylinder unit would then be pushed together. The
.horizontal movement of the intermediate container 12J can
also be effected by means of other drive systems, for example

15 0il motors (not illustrated) or electric motors (not
illustrated). The width of the rectangular.channel provided
by shielded portion 73 is such that it is able to accommodate
intermediate container 12J together witﬁ its carriage—like_
cover plate 42. Rear wall 40' is closed.

20 The supporting frame 70 of displacement device 19'' is
articulated to the front end of the ‘vehicle chassls at two
fastening points 43. It 1s also supported on an abutment 75
for actuating mechanism 9 at a fastenlng point 44,.50'thatra'r

three-peint support is provided. Fastening point 44 is
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*coﬁfigured_as a joint so that vehiéle‘dhassis 1 is_ableitd‘
freéiy‘buckle relative to the suppofting-frame 70,‘which,is
inherently rigid. The fastening point 44 may be a univérsél
joint which permits transverse displacehent of the abutment
75 relative to the supporting frame 70.

A hydraulic chinder 45 is connected on each side of
supporting frame 70. The hydraulic cylinders 45 can raise
the supporting frame 70 by a slight amount from the
illustrated horizontal position (the operating position) so
that fill opening 11J is exposed and collection container 2J
can be separated from the vehicle. Hydraulic cylinders 45
are dimensioned in such a way that they can also pivot
displacement device 19'' forward into the positiocn shown in
dot-dash lines. This permits driver's cab 6 to also be
pivoted in the conventional manner to the position shown in
dot-dash lines so that repair or maintenance work can be
performed on the vehicle engine.

The mode of opération of the displacemeht apparatus 19''
bf Figure 8 otherwise corrésponds to that of displaCement
apparatus 19 described in connection with Figure 4 and
displacement apparatus 19' described in‘conneCtion with
Figure 5. The trash containers (not shown in Figure 8) are
emptied by way of a holder mechanism (not shown in Figure_a)

into the intermediate container 12J, which is shown in Figure
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8 in dot-dash lines in its fill position near ﬁhé ground.
Then, by way of the lifting mechanism 72 (see Figure 9) the
intermediate container 12J is iifted until it abuts against
the carriage 42 and is locked to it. Thereafter, the drive
means (not illustrated) provided in guide 71 moves the
carriage 42 together with intermediate container 12J out of
the lifting mechanism into the shielded portion 73 of guide
71, and then to the emptying position. Here a closing flap
(not illustrated in Figure 8) which forms the rear wall of
the intermediate container 12J opens and the trash contained
in intermediate container 12J is pushed out by a discharging
apparatus 17 (which may, for example, be driven by a
hydraulic cylinder as shown) into transfer region 40 and
drops into collection container 2J through f£ill opening 11J.
Inside collection container 2J, pusher 7 pushes the trash
into the rear portion of collection container 2J. Pusher 7
is advanced by actuation mechanism 9 (such as a hydraulic
cylinder) until it has swept over the.region beneath £ill
opening 11J, which lies in a portion of collection container
12J having a relatively low ceiling. Due to the relatively
low ceiling, the forward portion of collection container 2J
has a smaller container cross section than the rest of
collection container 2J. The trash is presse& from the

region of the small container cross section to the region of

BUBSTITUTE SHEET




. W0 91/00231

TR

10

15

20

47 R  PCT/EP90/00992

the large container cross section and almost completely

- £i1ls the larger cross section region of collection

container 12J due to the structure of the trash in the.final
filling phase.

The shielded portion 73 of guide 71 encloses
intermediate cohtainer 12J during its horizontal range of
movement, ~1l1 the way to the transfer region 40. This keeps
trash from being blown out through the open top of
intermediate container 12J. In any event intermediate
container 12J is closed by carriage 42 during the horizontal
movement. The lifting mechanism 72 shown in Figure 9 may be
used in order to also shield intermediate container 12J
against the outside during the vertical lifting movement.

Like the lifting mechanism 22 in Figure 4, the lifting
mechanism 72 shown in Figure 9 includes a lifting frame 24
which is mounted on guides 23' for up and down movement.
Lifting mechanism 72 also includes a liffing drive, although
this is not shown in Figure 8 for the sake of clarity. A
lifting drive'25 as described in conjunction with Figure 4
may be used. Unlike the Figure 4 embodiment, lifting
mechanism 72 also has a variable length cover 46. - Cover 46
includes a bellows 47 which has a basically C-shaped cross
section and encloses the lifting region on the sides and

toward the driver's cab 6. Bellows 47 is open toward the

SUBSTITUTE SHEET




48 i i
~ PCI/EP90/00992 -

_front, with respect to the,diréctién'of,travel‘V/This_quhihé 4L

WO 91/00231

is closed bf.a-strip curtain 48, The'bottom'end,of bellows
47 is fastened to intermediafercohtainEf,12J7éhd_theitop‘end‘
is fastenéd to carriage 42. After it has beeh cbmﬁlétely'

5 filled,.intermediate container 12J is réised'by'iiftihg frame
24 and preséed against carriage 42,-énd while this_océurs
bellows 47 is pushed together and is partially reéeived by
recesses 49 iﬁ‘carriage'AZ.' The bottom end of strip curtaiﬁ
48 is fastened to a handle 76 which can be removébly clipped

10  onto intermediate container 12J. The top end is attacﬁed to
a winding mechanism 50 that is connected to'carriage 42.
Since at least éart'of the front region of coQér_46 can be
opened, the trash container (not illustrated in Figure 9) to
be emptied can be moved through with the aid of a holder

15 mechanism 26 so as to empty it into the upwardly open
intermediate container 12: without noticeable quahtities of
dust or refuse escaping. As soon as intermediate container
12J is locked to carriage 42, the entire system including
cover 46 can be moved to the.emptying position shown in

20 Figure 8. Lifting frame 24 remains in the raised hosition.

In the fill position of intermediate container 127 near
the ground as shown in Figﬁre'S,_cover 46 obstrﬁcts the
driver's view immediately'tGWard €he ffont. Howe?ef, this

generally does not matter since the 1ifting mechanism 72 of
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displacement device 19 is able to quickly raise intermediate
container 12J.and lifting frame 24 and thus enable the
driver to see again. If small trash containers are to be
emptied at different stops along a felatively long route, the
intermediate container 12J may have to be moved up and down
several times to enable the vehicle to move on before it is
completely filled. On the other hand if large trash
containers are to be emptied, for example at multi-family
dwellings, or if a large number of smaller trash containers
are set out next to one another, the intermediate container
12J is generally filled completely at one pickup location
and can then be emptied into the vehicle as the vehicle is
driven to the next pickup location during the horizontal
movement and during the emptying process.

If bags (not illustrated) are to be employed for the
trash, instead of trash containers, and if such bags are to
be dropped into the open teop of intermediate container 12J
without being emptied, it would be desirable for carriage 42
to include a pressure plate which is actuated when
intermediate container 12J is in the raised position to
compress its contents. Such a pressure plate wouid be
carried along by carriage 42 during the horizontal movement
of intermediate container 12J until the latter has reached

its emptying position above the collection container 2J.
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" Instead of a separate pressure plate, however, the fiil'

opening at the top of the intermediate container 127 may be
closable wiﬁhyflaps (not illustrated) which are fastened to
intermediate conﬁainer 12J. In embodiments without cover
46, such flaps could be folded open enclose the fill opening
on three sides to thus form a protection shield against the
wind during emptyiﬁg of the trash containers into the
intermediate container 2J.

| As.can be seen from Figure 8, a space exists between
the rear of driver's cab 6 and the front wall of collection
container 2J and outward of the abutment 75 for actuation

mechanism 9. This space is sufficient for a protected worker

station where the worker can stay during travel between two

relatively distant pickup locations for trash containers. A -
ladder 51, which is provided to permit convenient access to
the upper regions of the vehicle, is mounted by hinges (not
illﬁstrated) on one side and has a latch (not illustrated) on
the other side. This permits the ladder 51 to also serve as
a latchable door to the worker station, ensuring that the
worker will not be flung out of the worker station.

Although not shown to avoid obscuring the drawings, the

" worker station may also be provided with walls at the top and

on three sides to protéct the worker against the weather

during his stay at this ldcation. At the same time, the

SUBSTITUTE SHEET




+ W0 91/00231 v 51 PCT/EP90/00992

a a

10

15

20

worker has a secure position here during travel even if the
vehicle is forced to brake suddenly.

Figures 14A to 14G show, for better understanding, the
sequence of the individual functions with reference to a
vehicle of the general type shown in Figures 8 and 9. Some
of the elements shown in Figures 8 and 9 are not depicted in
Figures 14A to 14G to avoid obscuring the drawings, and it
should be noted that the holder mechanism 26' and the ladder
51' in Figures 14A to 14G are modified forms of the holder 26
and the ladder 51 in Figures 8 and 9. Additionally, the
vehicle shown in Figures 14A to 14G has horizontal hydraulic
cylinders 45' for pivoting the supporting frame instead of
the vertical hydraulic cylinders 45 shown in Figure 8.

Figure 14A shows the emptying of a large tr;sh container
16' into the intermediate container 12J, which is in a
position near the ground. The space above the intermediate
container 12J is enclosed by cover 46 so that trash container
16' can be pivoted into this area through the strip curtain.

Figure 14B shows the lifting process.

Figure 14C shows the displacement of intermediate
container 12J in the channel-like guide 71 until it reaches
the emptying position. Lifting frame 24 is held in the

raised position.
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figure i4D shows the emptying of intermediaté container
12J inﬁo collection container 2J, with a rear‘closing flap
77 on intermediate container 12J releasing the‘discharge
opening of intermediate container 123.
| Figures 14E and 14F show the return movement of inter-
mediate container 12J. Figure 14F also shows the pushing of
the trash to the rear region of collection container 2J by
pusher 7.

Figure 14G shows the vehicle with displacement apparatus
19'' pivoted slightly forwardly and with ground supports 18
extended from collection container 2J. By lowering the
vehicle relative to the collection container 2J in thg manner
customary for interchangeable bodies, the vehicle is released
from the collection container 2J and is able to move forward.
A new, empty collection container can now be picked up in the
réverrn‘sequence. If maintenance and/or repair work is
required for the engine, the displacement cah be pivoted
further into the position shown in Figure 8. |

'In the embodiment shown in Figures 14A. to 14G, the

stationary ends of the hydraulic cylinders 45' are

articulated to the upper portion of abutment 75. This has
the advantage, inter alia} that more space is available for
the worker station behind ladder 51', in comparison with the

arrangement shown in Figure 8.

SUBSTITUTE SHEET



53

. wooleest | | PCT/EP90/00992

i ]

10

15

20

Thé vehicle can be d:ivén only if the intermediate
céhtainer has been raised. Although not‘shown, this can be
accdmplished’by additional safety means which are cbnneétea'
with‘the.controlé for the displacément épparatus; for example

in the form of a so-called interlock which permits release of

~ the brake only if the intermediate container has been raised.

‘Figure 15 is a perspective view of a collection con-
tainer 2K’for use with a vehicle according to.Figure 8 in
lieu of collection container 2J if pre-sorted trash is to be
collected as described already in connection with figures 12
and 13. Collection container 2K may be configured as a
unitary component so that the container portions 78, 79, and

80 are forred by longitudinally extending partitions.

Collection container 2K might also be composed of three

narrow individual containers which are connected with one
another by releasable locking means (not illustrated) to form
a compact unit which can be placed ornto the vehicle and can
be released from it again. The filled individual containers
can then be merd separately to different dumping locations.
The f£ill openings 11K of the container portions 78, 79,
énd 80 may be closed by separate closing flaps 81 once the
containers have been released from the vehicle. Furthermore
the rear wall of coliectioh container is divided into thrée

pivotable portions 4'. Accordingly, the three container
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portions cah be filled and emptied separately;7 Although not
shown in Figure 8, transfer region 40 should be subdivided : S
above fill openlng llk by corresponding metal partltlonlng
sheets if collectlon container 2K is to be used

In order to prevent inadvertent mixing of the different
types of trash in the fill regicn of the partitioned inter-
mediate container 12K when trash containers‘are emptied,
partitions (not illustrated) may also be disposed in the area
enclosed by cover 46 (see Figure 9) above the intermediate
container, with the length of these partitions being variakble

to. correspond to the lifting stroke.

In the emobodiments shown in Figures 4; 5, 6, 8 and

10 for raising and lowering the intermediate container 12

in front of the dirver's cab 6 a lifting device could be used
as it ie known in principle from fork-lift-trucks. As shown
scheqatically in Figure 16, this lifting devi;e compriees
.at Least one hydraulic cylinder 82,_£he free end of its
piston rod 83 carries a roller 84.‘This‘ro11er 84.is‘w0rkin§
on a sprocket chain 85 with one end 86 fasnened at a bottom |
part of the vehlcle, the sprocket chain 85 passzng over
aforesaid roller 84 and with Lts other end 87 afflxed to

the lifting frame 24, 'so that the llf lng frame can be
moved vertically frdm:its‘fillinq position‘in tﬁe bottom
region to the ton region for coupl;nq the Lntermedlate

contalner wzth the drlve means.
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‘The dumping apparatus 35 shown in Figure 6 czan be
adopted for all embodiments of the invention, whers the
intermediate bontainér 12 is lifted vertically and than
moved horizontally to the collection container 2. It is

5 an adavntage of this dumping épparatﬁé 35 in cornection
with the system of an intermediaﬁa container according
to the invention, that both parts can move freely without
any. collisio during their respective movement.

10 It will be understond that the abuve descripticn of the
present invention 1s susceptible to various modifications,
changes, and adaptations, and the same are intended to ke
~comprehended within the meaning and range of egquivalents cf

the appended claims.
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WHAT IS CLAIMED IS:

T

1. A tfash colleétion vehicie, comprising é vehicle
with an operator station, namely:

a motor vehicle having a driver's cab;

a collection container carried by the wvehicles
behind the driQer‘s cab, the collection container having an
upper region with a f£ill opening and having a wall portion
which can be opened for emptyiné;

an intermediate container adjacent the driver's
cab, the intermediate container having a fill opening for
recziving trash and having a discharge opening which is
séparate from the fill opening of the intermediate container;

emptying means; communicating with the intermediate
contziner for emptying the trash in the intermediate container
into the fill opening of the collection container wia the
discharge opening of the intermediate container, the
discharge opening of the intermediate container being in
communication with the £ill épening of the collection
container at least wheﬁ the trash is being emptied by the
emptying means; and

compacting means for compacting the trash in the

collection container.

2. The trash collection vehicle of claim 1, wherein

the trash is received at the fill opening of the intermediate
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container from trash containers, and further comprising
manipulating means, communicating with the intermediate

container, for manipulating the trash containers.

3. The trash collection vehicle of claim 1 or 2, further
comprising means for closing at.least one of the fill opening
of the collection container and the discharge opening of the

intermediate container.

4. The trash collection vehicle of claim 1 to 3, further
comprising means for subdividing the intermediate container
into a plurality of container portions, each container
portion of the intermediate container having a respective
discharge opening.

5. The trash collection vehiclé of claim 1 to 4, wherein at
least one of the discharge opening of the infermediate
container and the £ill opening of the édliection container'ié
pfovided at an extending portion of the respective container,
the extending portion projecting into the other container at

least when thrash is being emptied by the emptying means.

6. The trash collection vehicle c¢f claim 1 to 5, wherein

the collection container is elongated and has a longitudinal
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axis, and wherein the compacting means comprises a pusher
that is movably mounted in the collection container, the
pusher having a surface which is oriented transversely to the
longitudinal axis of the collection container, and actuation
mechanism means for moving the pusher in the longitudinal

direction of the collection container.

7. The trash collection vehicle of claim 1 to 6, further

comprising extendable ground supports on the collection

container.

8. The trash collection vehicle of claim 1 to 7, wherein
the collection container comprises subdivision means for
subdividing the collection container into a plurality of
container portions, each container portion having its own

£ill opening.

9. The trash collection vehicle of claim 8. wherein

the subdivision means comprises means releasably connected to
the vehicle for forming at least one of the container

portions.

10. The trash collection container of claim 8, wherein

the collection container includes a plurality of wall
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portions which can be opened for emptying, each container'j
‘portion having a respective one of the wall portions which
can be opened for emptying, and wherein the compactihg ﬁeané»
comprises a plurality of pushers, each pusher being‘disposed
in a respective container portion and facing the respective

wall portion‘thereof which can be opening for emptying.

11. The trash collection vehicle of claim 1 to 10, wherein
the trash is received at the f£ill opening of the intermediate
container from trash containers, wherein the intermediate
container is disposed above the driver's cab, and further
comprising means for manipulating the trash containers, the
means for manipulating including a trash container holder and
elevating means for raising the holder, the elevating means
including a portion which extends toward the ground in front

of the driver's cab.

l2- The trash collection vehicle of claim 1 to 11, further
comprising guide means for guiding the intermediate ccntainer‘
for back and forth motion over the driver's cab, from a
forward position to an emptying position at the collection

container.

| -SUBST\TUTE SHEET



w091/00231 o S ~ PCI/EPS0/00992

i

13, The trash collectlon vehlcle of clalm 1 to lZ,jfurther

| comprlslng dlsplacement means connected to the vehlcle“
for mov;ng the 1ntermed1ate container over the drlver s cab
from a flll‘pos;t;on adjacent the ground in front of the
driver's.cab to an emptying position at the collection‘

container.

14. The trash collection vehicle of claim 1 to 13, wherein
the intermediate container is exchangeably connected with the

displacement means.

15. The trash collection vehicle of claim 1 to 14, further
comprising a pulverizing apparatus connected to the

displacement means.

16. The trash collection vehicle of claim 1 to 15, wherein
the displacement means comprises first means disposed at the
front of the driver's cab for moving the intermediate
container elong a generally verticel peth, and second means
for moving the intermediate container along a generally

horizontal path above the driver's cab.

17. The trash collection vehicle of claim 1 to 16, further

comprising a supporting‘frame‘connected to the motor vehicle
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to support the displacement means, the support frame having a
front po:tionrwhich carries the first means of thér
displacement means and having an upper portion which is

disposed above the driver's cab and which carries the second

means of the displacement means.

18. The trash collection thiclé of claim 1 to 17, whérein
the front pdrtion of the supporting frame is connected to the
vehicle by way of a plurality of front fastening
points, and wherein the upper portion of the suppérting frame

has a rear end that is connected to the vehicle by way

of a rear fastening point.

19. The trash collection vehicle of claim 1 to 18, wherein
the rear fastening point is releasable, and wherein the

supporting frame is mounted at the front fastening points so

as to be pivotable about a generally horizontal axis.

20. The trash collection vehicle of claim 1 to 1Y, wherein
the second means comprises a guide extending to the emptying
position, the emptying position being adjacent the £ill

opening of the collection container.

o
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21. Thé trésh collection vehicle of claim 1 to 20, Qherein
the intermediate container inclﬁdes‘a loékable closure for ihe
discharge opening of thepintermediate container, and furthef
comprising actuatiﬁg means, disposed at the guide adjacent

the emptying position, for unlocking the closure.

22. The trash collection vehicle of claim 1 to 21, whexein
the intermediate container has an open‘top that provides the
fill opening of the intermediate container, and further
comprising a carriage-like pressure plate which is movably
disposed at the guide so as to close off the open top of the
intermediate container when the intermediate container is in

a raised position.

23. The trash collection vehicle of claim 1 to 22, wherein

the second means further comprises prop2lling means for
propelling the intermediate container along the guide from a
forward.position to the emptying position at the collection

container and back again.

24. The trash collection vehicle of claim 1 to 23, wherein
the intermediate container has an open top‘that provides the
£ill opening of the intermediate container, and wherein the

propelling means‘comprises a carriage-like pressure plate
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open tdp-of'the intermediate container when the intermediate
" container is in a raised position, and releasable CDnnecting
means for coupling the carriage-like pressure plate to the

intermediate container.

25. The trash collection vehicle;of‘claiml to 24, wherein a
portion of the guide has a channel-like configuration, with a
front entrance opening for the intermediate container and

with a discharge opening which can be sealed to the fill

opening of the collection container.

26. The trash collection vehicle of claim 1 to 25, further
comprising a cover for shielding the space between the guide
and the intermediate container in its filling position, the
cover having a length that is variable in dependence on the
distance between the guide and the intermediate/container,'
the cover having a rear portion which faces the driver's cab

and having side portions adjacent the rear pbrtign.

27. The trash collection vehicle of claim 1 to 26, wherein
the intérmediatergpntainer further comprises means for
subdividing the intermediate cbntainer into a plurality of

intermediate container portions, and wherein the cover

| SUBSTITUTE SHEET

‘which is movably disposed at the guide so as to close off the
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further comprises means for subdividing the space shielded
 byfthe cover to provide a plurality of shielded portions,
each shielded portion communicéting»with a respective
intermediate container portion, the means for subdividing the
space shielded by the cover including at least one partition
having a length that is variable in dependence on the

distance between the guide and the intermediate container.

28. The trash collection vehicle of claim 1 to 27,therein
the cover has an upper.end which is fasténed to the carriage-
like pressure plate and a lower end which is fastened to the
intermediate container, the cover being movable along the
guide with the carriage-like pressure plate and the

intermediate ccntainer.

29. The trash collection vehicle of claim 1 to 28, wherein

the trash is received at the £ill opening of the intermediate
container from trash containers, wherein the trash collection

vehicle further comprises a pivotably mounted holder to dump

A

the trash from a trash container into the intermediate
chamber when the intermediate container is in its filling
position, and wherein the cover further comprises an
additional portion which is openable to permit the holder to

dump trash from a trash container.
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30. The trash collection vehicle of claim 1 td 29, further
comprising a supporting framé connected to the motorrvehicle 
to support the displacement means, the supporting frame
having a front portion which carries the first meéns of the
displacement means, the support frame additionally having an
upper portion which is disposed above the driver's cab and
which carries the guide and the propelling means of the

second means of the displacement means.

31. The trash collection vehicle of claim 1 to 30, wherein

the front portion of the supporting frame is connected to the
vehicle by way of a plurality of front fastening

points, and wherein the upper portion of the supporting frame

has a rear end that is connected to the - vehicle by way

of a rear fastening point.

32. The trash collection vehicle of claim 1 to 31, further

comprising a joint at the rear fastening point, the joint

having at least two degrees of freedom.

33. The trash collection vehicle of claim 1 to 32, whefein

the rear fastening point is releasable, and wherein the
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_supportlng frame is mounted at the front 1’astenlng p01n_ so

as to be pwvotable about a generally horizontal ax1s

34. The trash collection vehicle of claim 1 to 33, further
comprising pivot drive means for controllably pivoting the

supporting frame.

35. The trash collection vehicle of claim'l to 34, wherein
the supporting frame is releasably connected to the

vehicle.

36. The trash collection vehicle of claim 1 to 35, Qherein

the intermediate container has a rear end and the discharge
opening of the intermediate container is disposed at the rear
end of the intermediate container, and wherein the emptying

means comprises a discharging apparatus which is movable

toward the discharge opening.

37. The trash collectlon vehicle of claim 1 to 36 wherein
the 1ntermed1ate container has a bottom side and the.
discharge openlng of the 1ntermed1ate contalner is dlqposed

in the bottom side of the lntermedlate contalner.
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38. The trash ¢ollection vehicle of.claim 1 to 37; whefein
thentrash is receivéd at the fill épening of. the ihtermediatg
Vconﬁainer from tfash Containers; and further comprising means
for manipulating the trash contéiners, the means for
manipulating iﬁcluding a controllable pickup and emptying

mechanism disposed at the front of the driver's cab.

39. The trash collection vehicle of claim 1 to 38, wherein

the controllable pickup and emptying mechanism is mounted so
as to be pivotable about a generally vertical axis, and
includes a trash container gripper mechanism, and mounting
means, including at least one arm, for holding the gripper
mechanism at a variable distance from the generally vertical
axis, the gripper mechanism being held by the mounting'means-
so that the gripper mechanism is pivotable about an éxiS'that

is orthogonal to the generally vertical axis.

40. The trash collection vehicle of claim 1 to 3Y, whéréiﬁ
the motor vehicle has a longitudinal side and the collection
container has a frént end that is oriented toward the
driver's cab, and wherein a §rotected'worker station is
‘disposed between the driver's cab and the front end of the
colleétion'container on the longitﬁdinélVSidé of the motor

vehicle.
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41. The trash collection vehicle of claim 1 to 40, wherein.

the collection container has a front end that is oriented
toward the driver's cab, and wherein the fill opening of the
intermediate container is located in front of the front end
of the collection container when the £ill opening of the

intermediate container receives trash.
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