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ABSTRACT
[00086] A method and system for compacting waste materials in a collection container.
The container can be a freestanding waste container, a self-container compaction container, or a
container on a waste collection vehicle. A hydraulically operated compactor blade is positioned
in the raised upper portion of the container with its bottom edge a distance above the floor. A
platform with a hinged portion can be included to divide the container volume into two separate

compartments in order to collect different types of waste materials.



METHOD AND DEVICE FOR COMPACTING MATERIALS
TECHNICAL FIELD
[0001] The present invention relates to material compacting, and more particularly to
industrial waste compactor systems and waste collection vehicles.
BACKGROUND
10002] Methods and devices for picking up, storing and disposing of waste materials are
in common use today. The devices include compactors with receiver containers, self-contained
compactors and waste vehicles, among other devices and systems.
[0003] Stationary compactor systems typically include a compactor device and one or
more large metal box-like containers. The containers are put in a location adjacent the
compactor device when empty, and then picked up when loaded. The loaded containers are then
taken to a landfill or dump site and unloaded. At a site where containers are required
continuously, empty containers are typically dropped off when the loaded containers are picked
up. The containers typically have wheels or slide rails on the bottom so they can be more easily
moved into position and loaded and unloaded on a vehicle.
[0004] Trash and other waste materials are loaded into the containers typically at a door
at the end or an opening in the top surface. A hydraulically operated pusher blade in the
compactor device can be used to compact materials in some systems. Once compacted, the blade
1s returned to its rest position so additional materials can be loaded. Once the container is fully
loaded, it is picked up (typically by a truck with a bed) and usually replaced with an empty
container.
10005} Waste collection vehicles (commonly called "garbage trucks") have a large

storage container on the back of the vehicle behind the cab and typically are made in two basic



styles: a rear loading style, and a front loading style. The rear loading style has an opening in
the lower portion at the rear of the truck where the trash can be loaded. Once a portion of the
trash or waste is loaded, a hydraulically actuated blade member is used to transfer the trash
toward the front of the container. A second hydraulically actuated blade member is then used to
compact the trash inside the container. The front loading style has an opening in the top of the
container behind the cab and uses hydraulic-actuated arms to pick up loaded dumpsters or waste
containers and dump them into the opening. The waste materials are then compacted by a
hydraulically operated blade member inside the container. Once loaded, both styles of waste
trucks are driven to a landfill or other location where the loads are dumped out or ejected. Once
empty, the trucks are available to pick up more trash and repeat the process.

[0006] Both of these types of compactors, i.c. the waste compactor systems and the waste
collection vehicles, have concerns that need improvement. The forces necessary to adequately
compact the trash and waste materials require heavy and strong metal structures, which are
expensive and add to the total weight of the load. Collection containers and vehicles constructed
of lighter and weaker materials would require additional expense and maintenance to prevent
premature failure. Also, the present systems often require manual cleaning to remove loose
materials, particularly those which become lodged behind the compaction blades.

[0007] In addition, the present collection containers, either freestanding or on waste
collection vehicles, are inefficient in that they often leave significant voids and open areas in the
compacted loads. Also, the compacted materials typically "fall-back" causing de-densification
during blade retraction. The incomplete filling causes unnecessary trips for unloading over a

given period of time. Further, the present collection members typically are not water tight and



allow liquids in the waste materials to leak out. This also causes messy and time consuming
clean ups.
[0008) There is a need in the waste collection field for compactor systems and compactor
vehicles which are more efficient and can fill a larger percentage of the volume inside the
containers. There further is a need for compactors which are more energy efficient and which do
not cause premature wear on the container or components.

SUMMARY OF THE INVENTION
10009]) The present invention has particular use, but is not to be limited to, freestanding
waste collection systems and front-loading waste collection vehicles. The inventive system
utilizes a single compactor blade member which is located at an elevated (raised) position above
the floor of the waste containers. The blade member is hydraulically operated and preferably
guided by guide rails positioned on the sidewalls or upper walls of the containers.
[00010] As waste materials are introduced into the waste container through a door or
opening in the ceiling or upper walls, the compactor blade is activated which levels out the
materials in the container, and can compact a portion of the materials against the opposite end of
the container. The heavier or more dense waste materials settle at the bottom portions of the
collection container, while the lighter and less dense materials are pushed longitudinally along
the cxisting filled volume of waste materials in the lower level of the container. As the volume
of the container is filled, more and more of the materials will be compacted against the opposite
end and vertically downwardly. Some of the waste material can also be pulled back in the

retraction direction of the compactor blade in order to fill any open spaces. The compactor blade

can be hydraulically operated in either a push or pull-type hydraulic system.



[00011] One embodiment of the present invention has two compartments in the container
in order to collect different types of waste materials. This embodiment has particular use in
collecting normal waste or trash materials in one compartment, and collecting recyclables in the
other compartment. A platform or shelf is located below the container entry opening and the
materials can be pushed or pulled one way or the other, into the first or the second
compartments, depending on the type of materials being introduced into the container. The
platform also can have a hinged or moveable portion so that the two compartments can be
separately emptied. Alternately, removal openings or doors can be provided at each end of the
container.

[00012] Further features and benefits of the invention will become apparent from a review

of the following detailed description, together with the accompanying drawings and appended

claims.
BRIEF DESCRIPTION OF THE DRAWINGS
[00013] FIGURE 1 depicts a freestanding waste container.
[00014] FIGURE 2 depicts a preferred embodiment of the invention.
[00015] FIGURES 3A and 3B depict alternate embodiments for guiding a compactor

blade in a container.

[00016] FIGURES 4 and 5 illustrate alternate embodiments of the invention.

[00017] FIGURE 6A and 6B schematically depict a two-compartment embodiment of the
invention;

[00018] FIGURE 7 illustrates another embodiment of the invention.

[00019] FIGURE 8 depicts a perspective view of an exemplary front loading waste

collection vehicle.



100020] FIGURE 9 depicts a side view of the waste collection vehicle in Figure 8.
[00021] FIGURES 10, 11 and 12 illustrate embodiments of the present invention for use

with waste collection vehicles.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00022] The present invention will be described herein with respect to uses relative to
waste collection containers and front-loading waste collection vehicles. [t is to be understood,
however, that the present invention can be used on other containers and other vehicles, and for
purposes other than waste collection and disposal. In this regard, the invention can be used, and
has utility and benefits for use, with any structures, equipment, and vehicles falling within the
scope of the claims.
[00023] Another preferred use of the invention relates to collection and disposal of organic
materials, such as brush, leaves and moist garbage. The invention also can be used effectively,
and with more advantages and benefits over the prior art, with respect to collection and disposal
of these materials, or with other waste materials that contain a high percentage of liquids.
[00024] In the attached drawings, Figures 1-7 depict various embodiments of the invention
for use with freestanding or stationary waste compaction systems. Figures 8-11 depict various
embodiments of the invention when used on, or with, front loading waste collection vehicles
(often called "garbage trucks").
[00025] The term "waste materials" and "trash materials" will be used synonymously
herein. These terms also are to be interpreted in their broadest sense and encompass all types of
materials that are intended to be discarded and/or disposed of. Waste and trash materials, for

example, include, but are not limited to, paper materials, wood materials, cardboard materials,



glass items or materials, plastic items or materials, metal items or materials, organic materials,
lawn and forest materials, and the like. The materials also can be dry or have a significant fluid
content.

[00026] Figure 1 depicts a waste compaction container 10. This container is meant to be
representative of all of the various types, sizes, and styles of waste compaction containers (some
called "closed top boxes") that either are in existence at the present time, or may come into
existence in the future.

[00027] The container 10 is used to hold waste materials. The container has two sidewalls
12 and 14, two end walls 16 and 18, a top wall 20 and a bottom wall 22. The container 10 is
preferably made of a strong and durable metal material, such as steel. As shown in Figure 1, the
container has a hinged door member 30 on the rear end wall 18. The door has a frame member
24 that is the same size as the end wall opening. The frame member has a solid upper portion 26
and lower portion 28 which is open to allow entry of waste material. The door member 18 is
hinged at one side by hinge members 30 so the entire end wall can be opened for emptying or
dumping of the collected waste materials inside the container 10.

100028] Some embodiments of the container 10 also can have an opening (not shown in
Figure 1, but shown in Figures 2-6) in the upper wall 20. The opening can be used in some
instances to introduce waste materials into the container and typically has a door or cover
member (not shown) to selectively close or cover the opening and thus lower portion 28 as
shown in Figure 1 is solid. Also, the container 10 has a plurality of reinforcement members 32
on at least the side walls 12, 14 to add strength and durability.

[00029] Further, a plurality of wheels 34 or skid members (not shown) are positioned on

the bottom corners of the container 10, as well as a pair of side rails 36. These allow the



container 10 to be more easily loaded and unloaded from a delivery vehicle. In this regard,
empty containers are dropped off at the collection site and then picked up and emptied when they
are full. The contents are typically emptied at a landfill or other dump site,

100030] Waste collection containers, such as representative container 10, are typically
utilized with a stationary compactor mechanism or device (not shown). The compactor
mechanism receives waste and trash materials and typically compacts them and pushes them into
the container through the opening in the lower portion 28 of the frame member 24 in door
member 18, In some instances, as discussed in more detail below, the compactor mechanism is
positioned interiorly or exteriorly to a building and receives the waste materials from a chute.
Some compactor mechanisms also can pre-crush the materials in the compactor chamber as a
first step and then push the crushed material into a container.

00031} The present invention provides a waste container which incorporates its own
compaction system. The compaction system is preferably hydraulically operated and includes a
compactor blade which is positioned and reciprocates in the upper areas of the containers above
the floor. For shorthand purposes of the present description of the invention, the waste collection
container in accordance with the present invention will be simply called by the term "waste
container" herein.

[00032] One preferred embodiment of the invention is depicted in Figure 2. It is generally
designed by the reference number 50 and includes a box-type container 52 and a compactor
mechanism 54. The container structure itself is similar in many respects to the one described
above with reference to Figure 1. The container 52 has a front wall 56, a rear wall 58, an upper

wall 60, a lower wall 62, and a pair of side walls 64 and 66 (not shown). The container 52 is



made from strong metal material, such as steel, and includes a plurality of reinforcing members
70 and a plurality of wheels 72.

[00033] A compactor blade 75 which is hydraulically operated, can reciprocate back and
forth substantially along the length of the container — as shown by arrow 76. A pair of hydraulic
cylinder members 78 are provided (only one of which is shown in Figure 2) to move the blade 75
in the container. In the embodiment shown in Figure 2, the blade 75 is pulled in the container in
order to distribute and compact waste materials. An alternate hydraulic system could be
provided which could push the blade in the container to achieve the same purpose. The
hydraulic cylinders are attached at one end 80 to the container and at the other end 82 to the
compactor blade or vice versa. A pair of brackets 84 is provided on the blade for this purpose.
100034] The blade is preferably made of a metal material and can be a solid structure or a
thinner structure backed by supporting reinforcing members. The blade 75 is preferably guided
along the length of the container by channels 86 or guide members. In this regard, two
alternative exemplary ways to guide the movement of the blade in the container are shown in
Figures 3A and 3B. In Figure 3A, the blade 75A has two projections 88 which are guided in U-
channels 90 at the sidewalls of the container. In Figure 3B, the blade 75B has grooves 92 on its
side ecdges which are positioned between and guided by guide rail member 94 on the side walls
of the container. There are numerous other ways for the compactor blade to be guidéd along the
length of the container, such as, for example, guide rails or channels on the top wall. With any
of the guiding systems, it is preferred that a clearance of about 0.5"-1.0" is maintained between
the compactor blade and the walls of the container. More clearance can be needed if the

container walls are tapered. In the preferred embodiment, the interaction of the guide rails and



mating compaction blade guide means allow the blade to "float" between the guide rails as it
travels back and forth on the inside of the container.

[00035] The raised compactor blade can alternatively be attached to a carriage which
guides the blade along the length of its stroke in the container. The carriage can be designed to
distribute the large twisting and movement loads into guide channels or guide rails.

[00036] The container 52 has an opening 100 on the top wall 60. The trash and waste
materials are inserted into the hollow volume inside the container through the opening 100. This
is shown by arrow 102. A cover member (not shown) can be provided to cover the opening.
[00037] The hydraulic mechanism used to actuate the compactor blade 75 can be
positioned at any location inside or outside the container 52. In the embodiment shown in Figure
2, hydraulic operating mechanism is located in compartment 110 at the front of the container.
The compartment has an upper surface 112 adjacent the lower edge of the compactor blade 75
and a front wall 114. The front wall 114 can be slanted as shown in Figure 2.

[00038] When the trash and other waste materials are introduced into the container 52, the
compactor blade 75 is activated and is used to push the materials toward the rear wall 58 of the
container. The heavier and more dense materials will fall by gravity toward the bottom wall or
floor of the container and the blade will level out the materials along the container. The
movement of the blade also can compact the material below the blade by pressure from other
materials. Any materials which remain above the lower edge of the blade can be compacted
against the rear wall of the container. The blade also can level out or help compact the lower
level materials when the blade is being retracted to its start (rest) position. Movement of the
compactor blade back and forth several times along its length of trash assists in redistributing

and densifying the waste materials.



[00039] When the container 52 is full, it is transported to a dumpsite or land fill and
dumped, ¢jected or otherwise unloaded in a similar manner as set forth above with reference to
Figure 1. A hinged door member 120 is provided at the rear wall 58 for this purpose.

[00040] The compactor blade 75 is located at its rest position at the front end of the
container. The power unit which operates the blade includes an electric motor, hydraulic pump
and hydraulic fluid reservoir, and is a self-contained system. A water tight seal is provided
around the compartment 110 to prevent wet or semi-liquid waste materials from affecting the
operation of the power unit.

[00041] The specific type of hydraulic mechanism utilized to reciprocate the compactor
blade and level and compact the waste materials in the container is not critical. Most of the
known hydraulic mechanisms in use today for the stationary waste compactors could be utilized.
In addition, the hydraulic cylinders could be positioned behind the compactor blade and include
a "scissor"-type mechanism.

[00042] As the material in the container increases in volume, the more the materials will
settle and migrate downwardly, and become compacted in the area below the lower edge of the
compactor blade. Any materials which stick up after the blade passes will be leveled or
compacted as the blade travels in the opposite direction, or back-and-forth several times.

[00043] With the present invention, the amount of material that can be compacted and
loaded inside the container is more than the amount that can be loaded and compacted into
collection containers known today. Due to the top loading and raised compaction blade, the
trash materials act in a manner more like fluid dynamics in filling the container volume to a
greater extent. The amount of voids and open areas are decreased with the invention.

Redistribution of materials of different densities can be achieved by continued movement of the
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raised blade. Also, the amount of "fall back" of the materials in the container that are
compressed is less than with known compaction systems. This means that there is less "de-
densifying" of the materials in a collection container with use of the present invention. It is
believed that the use of a raised floor at one end of the container, such as wall 114 of
compartment 110 in Figure 2, may assist in preventing such "de-densifying." Wall 114 may be
vertical or at an angle nearly vertical as shown in Figure 2.

[00044] As indicated, the compactor blade 75 is positioned only in the upper or raised
clevations or areas of the space in the container 52. The blade 75 has a height H at its lower edge
which is 30-70% of the height of the inside of the container as measured form the top wall 60
toward the bottom wall 62. This means that the lower edge of the blade is preferably distanced
from the bottom wall an amount 30%-70% of the total height inside the container. Preferably,
the lower edge is at a height H less than 50% of the overall height of the container. The height H
of the blade can also be changed depending on the waste materials that are to be loaded into the
container. Typically, the heavier and more dense are the waste materials, the Iess is the distance
H. Similarly, with lighter and less dense materials, the distance H can increase.

[00045] The compactor blade 75 can be actuated by any conventional hydraulic compactor
mechanism or system so long as it can move the blade along at least a portion of the container
and compact waste materials against the rear wall. In some embodiments, it may be necessary to
only have the raised blade travel about one-half the length of the container. Other embodiments
may require the blade to travel substantially the entire length of the container. One or more
hydraulic mechanisms or cylinders can be used to either push or pull the compactor blade
longitudinally inside the container. In Figure 2, the waste materials are indicated generally by

the numeral 99.
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100046] It is understood that the travel of the blade inside the container can be for any
portion of the length of the container from 0%-100%. The length of travel depends in part on the
type of waste materials being collected. In most instances, the length of travel of the blade can
be 25%-75% of the length of the container, and preferably 30%-70%.

100047) In general, the guide rail members can have slots or tracks in them and the blade
member can have corresponding fingers, appendages, protrusions, or the like which fit and slide
in or on the slots or tracks. In other embodiments, the sets of two guide rails can be spaced a
certain distance apart, such as 6"-12", and the side edges of the compactor blade can have a
protrusion or raised member which fits between the pair of guide rails (as shown in Figure 3A).
The distance between the guide rail members can allow the blade members to float between them
and thereby be prevented from sticking or jamming. If the inside surfaces of the side walls are
tapered, as with some of the containers today, additional clearance will need to be maintained
between the blade and the side walls. The side edges of the blade also can be angled
corresponding to the angle of the sidewalls.

[00048] In an additional embodiment, a plurality of rotatable claw members 130 (or finger
members) can be positioned extending downwardly on the lower edge of the compactor blade
75'. This is shown in Figure 4. In use, the claw members 130 assist in moving and spreading
waste materials as the blade moves in a direction toward the rear end 58' of the container 10",
When the blade is returned to its rest position and moving in the opposite direction, the claw
members rotate upward toward the front of the blade and thus pass easily over the waste
materials in that direction. As an alternative to claw members, a panel member can be provided
pivotable or rotatably secured to the bottom edge of the compactor blade. The panel member is

fixedly secured in position as the blade moves in its primary direction, but can pivot and be
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loosely held in position on the return stroke of the blade. The panel blade can provide a
downward compaction force on the waste materials as the blade progresses.

[00049] Figure 4 also depicts an embodiment of the invention in which guide rails 132 for
guiding the blade 75 are positioned on the inside of the top wall member 60. In addition, the
optional use of a "scissor"-type hydraulic mechanism 140 to move the blade 75 in the container
10" 1s depicted in Figure 4. The power unit and mechanism for operating the hydraulic
mechanism is positioned at 142 at the front end 56' of the container, which is preferable, but not
mandatory. In this Figure 4, the "scissor-"type mechanism is shown schematically. In actual
use, the scissor action will extend and collapse along the axis of the compactor blade.

[00050] As indicated above, the heavier and more dense waste materials will fall or
gravitate due to their weight or structure into the lower levels of the waste materials. The lighter
and less dense materials will typically stay on top. Thus, with many of the strokes of the
compactor blade, the principal materials that will be compressed either against the front wall or
against the earlier compacted waste materials, are the lighter and less dense materials. This
means that such strokes will result in less "wear and tear" on the floor of the container, as well as
on the blade and hydraulic system. This would also use less energy. This also means that voids
and open spaces in the trash materials are more likely to be filled in.

[00051] As the compactor blade returns to its rest position adjacent the end wall of the
container, any materials which are still higher than the bottom edge of the blade, or which "pop
up" after the blade passes them, will be leveled or pushed into the space against the end wall.
[00052] With the present invention, that the fill volume in the container will be greater
than with compaction systems or mechanisms which utilize short compaction blades positioned

on the floor of the containers, or with full height compaction blades that extend from the floor to

13



the ceiling. Also, the amount of voids or free space left unfilled in the container appears to be
full and needs to be emptied will be less with the present invention.

[00053] An alternate embodiment of the invention is disclosed in Figure 5 and referred to
generally by the reference numeral 150. The container 152 has a lowered front end wall 154 and
1s used to collect trash and other waste materials 156 which are supplied from above, such as by
a chute member 158 attached to a building or other structure (not shown). Waste chutes of this
type are in common use today. With these known systems, a compactor mechanism is typically
positioned below the end of the chute. The compactor mechanism slides the waste materials into
the collection container. Compaction occurs when there is no space in front of the compaction
blade.

{00054] With the embodiment of the invention depicted in Figure 5, the use of a stationary
compactor mechanism is unnecessary. The chute 158 can drop the waste materials 156 directly
into the container 152. An opening 160 is provided for this purpose. A compactor blade
member 170 is provided inside the container 152 and guided by, for example, a plurality of guide
rails 162. The blade member 170 is operated by a hydraulic power unit 164 positioned in
compartment 166 inside the container. The power unit can also be positioned at other locations
on or off the containers. For example, the type, contents and position of the hydraulic power unit
and hydraulic mechanism used to operate the compactor blade can be any of the embodiments
set forth herein or any other type known in the art.

[00055] The size of the opening 160 can depend in part on the size of the waste materials
being compacted. Typically the openings extend substantially across the width of the container,
and extend in the longitudinal direction of the container. The present invention opening can be

considerably larger in both width and length dimensions. The width may be 70" wide versus 60"
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and the length not limited to the catalog sizes of conventional compactors of 42" and 60", but
only limited to one-half the travel of the waste container length. The nominal length of a waste
collection container is 22 feet.

[00056] As shown in Figure 5, the compactor blade 170 is positioned a distance "A" above
the bottom floor 168 of the container. Also, due to the lowered front end of the container 152,
the blade is also positioned a distance "B" from the upper wall 174 of the container. A door
member 176 for emptying the container is provided at the rear wall 178 of the container.

100057] The distances "A" and "B" are dependent on the size of the container and the
amount that the front end of the container has been lowered to be able to receive waste materials
from a chute member or the like. In general, the distance "A" should be 30-50% of "X", which is
the height of the container at the opposite end. Also, the distance "B" should be about 20-30% of
the height "X".

[00058] It 1s also possible with another embodiment of the invention to provide two
separate arcas A and B in a container 190. This is shown in Figures 6A and 6B. In this
embodiment 200, a platform or shelf member 202 is positioned in the container at a height
adjacent the lower edge 204 of the compactor blade member 206. The platform 202 is preferably
located under opening 210. The platform 202 rear edge has a hinged portion 208 which in the
lowered position shown in Figure 6A divides the space inside in the container into two separate
arcas A and B. In an alternate embodiment, the forward edge could terminate about half the
length of the opening 210 allowing material to free fall into area B (illustrated in Figure 7).
[00059] With this embodiment of the invention, the waste collection container can be used

to collect two different types of waste materials, such as organic material on one side and metal
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or plastic materials on the other side, or as waste materials on one side and recyclable materials
on the other side.

[00060] This saves use of two separate vehicles traveling along the same route in order to
pick up separate materials and also saves the expense and foot print of the two waste containers.
[00061] In order to direct the waste materials into area A, the compactor blade 206 is used
in the standard manner as discussed above. The materials are introduced into the opening 210 in
Figure 6A and pushed into area A by movement of the blade member 206 in the direction of
arrow 220. Then, when it is desired to introduce materials into area B, the blade member 206 is
first moved to the position shown in Figure 6B. Then, when the second type of materials is
introduced into the container through opening 210, the blade member is moved in the direction
of arrow 222 to push the materials into area B. It is also possible to position the compactor blade
mid-way in the opening so that different types of materials can be separately introduced
(typically manually) into areas A and B without having to move the blades, as frequently.

[00062] When it is desired to empty the container 190, a hinged door member 230 is
provided at the rear end wall 192 for this purpose. After the materials in portion A are emptied,
then the hinged shelf portion 208 is raised and the materials in portion B can be emptied out of
the same door member. In this regard, the typical manner in which waste collection containers
are emptied is to raise one end of the container and let the materials fall out the door at the other
end. The activation of the compactor blade can assist in ejecting or removing the materials from
the container.

[00063] In another embodiment, separate door members can be provided at each end of

the container in order to allow the collected materials to be removed separately.
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[00064] Figure 7 illustrates a modification of Figures 6A-6B. In Figure 7, the portion 208’
of the interior platform is angled upwardly toward the end adjacent the rear wall 192' of the
container. The portion 208' is hinged to a stationary portion 202' of the platform. The end 193
of shelf portion 208' can be releasbly attached to cross member 195. This embodiment forms
separate collection areas X and Y and has particular use for collecting liquid-type food wastes in
area Y, and collecting bottles, cans and other recyclables in area X. Area Y can be emptied first
through end wall 192'. Thereafter, shelf portion 208' can be released from cross member 195 so
the content of area X can be emptied.

[00065] The use of the present invention in waste collection vehicles (a’k/a "garbage
trucks") is shown in Figures 8-12. Figures 8, 9, and 12 illustrate a representative front-loading
waste collection truck 300. The vehicle has a truck collection container 305 and a pair of
hydraulic actuated lift arms 310, 312 that extend in the front of the cab 315. In use, the lift arms
are used to pick up collection container, such as container 320 (typically smaller than the large
containers discussed above), and lift them in accordance with the arrow 322 and dump the
contents into an opening 325 in the top of the truck container 305. Hydraulic cylinders 330 are
used to operate the lift arms.

[00066] The waste container 305 is a large collection vessel for compacting, storing, and
transporting trash and other waste materials. A compactor blade 335 is positioned inside the
container 305 and is hydraulically actuated to push the waste materials 340 in a direction toward
the rear of the vehicle and compact the materials against the rear wall 342. The compactor blade
is positioned on the floor of the container and extends substantially the entire height "H" of the
container. The rear wall 342 is typically hinged in order to be opened to allow the collected trash

materials to be ejected from the container.
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[00067] The compactor blade 335 is adapted to travel along all or a significant portion of
the length of the container and is preferably operated hydraulically. The hydraulic systems can
be positioned at any convenient location on the vehicle. The engines for waste collection
vehicles are typically diesel engines or engines that run on compressed natural gas (CNG). In
CNG driven vehicles, the CNG tanks and systems are typically positioned in a compartment 345
positioned at the top of the vehicle adjacent the rear end. The positioning of the CNG
components in a compartment, such as a compartment 345, on the top of the vehicle can cause
problems during use of the vehicle for its purpose. The added height caused often causes
unintentional damage to the compartment or system from obstacles such as low ceilings, trees,
and other obstructions.

100068] It is to be understood that the present invention is not to be limited to the use of
hydraulic systems to move the compactor blade and compact the waste materials. Other systems
could be used for this purpose.

[00069] Figures 10 and 11 schematically depict waste containers 305A and 305B for a
waste collection vehicle, such as a front loading waste collection truck depicted in Figures 8 and
9. In use of the present invention in the containers in Figures 10 and 11, a compactor blade 350
is positioned inside the containers and raised above the floor, and positioned, guided and used in
a similar manner to the compactor blades 75, 75A, 75B, 204 and 204' discussed above with
respect to Figures 2-4 and 6-7. A carriage system could also be used to guide the blade inside
the vehicle's container. The compactor blades 350 are actuated by a hydraulic system in a
similar push or pull manner discussed above and the blade is guided by guide rails such as 360 or
370 on the side walls or top wall of the containers 305A, 305B, again in the same manner as

discussed above. The manner of use and results achieved thereby of the invention in the
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containers is the same as the use and results discussed above with respect to the other
embodiments of the invention.

[00070] The embodiment of the invention shown in Figure 11 is similar to the
embodiment discussed above with respect to Figures 6A-6B. The vehicle waste collection
container 305B has a platform 380 which is positioned below the blade 350. The hinged portion
382 of the platform can be used to divide the inside of the container into two separate
compartments C and D. In this manner, one collection truck can be used in a neighborhood to
collect both waste materials and recyclables.

100071} Again, when 1t is desired to empty the two compartments, the compartments are
typically emptied separately. First, the materials in compartment C are emptied. Then, the
hinged portion 382 is raised and the materials in compartment D are emptied. The trash
collection containers are typically elevated like dump trucks in order to dump or unload the
waste materials. The compaction blade can also be used to help eject the materials. Other
systems could also be used to empty out the contents of a container, such as systems utilizing a
manually operated "walking floor" apparatus.

[00072] An improvement in the location of CNG systems to operate a waste collection
vehicle is possible with the present inventive raised compactor blade system. This is shown in
Figure 12 and indicated generally by the reference numeral 400. Components which are the
same as the vehicle disclosed relative to Figure 9 are indicated by the same reference numerals.
The compactor blade 410 is positioned raised above the floor 412. The collection container 305
has a height "H" and length "L". Waste materials poured into the top opening 325 of the
container are redistributed, densified, and compacted by the blade 410 as it travels back and forth

along the length L in the container.
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[00073] The floor 412 of the collection container 305 has a raised floor 422 positioned
below the compactor blade and in the front of the container near the cab. The CNG cylinders
and equipment 420 are positioned under the waste container formed by the raised floor 422. By
positioning the CNG equipment under the waste container, rather than on top of the waste
container, this prevents them from being damaged or interfering with the movement of the
vehicle.

[00074) In order to show the benefits and advantages of the present invention, comparison
tests were made with representative scale models. The tests compared the payloads and weight
of containers which were loaded with similar materials and which used the following three types
of compaction blades: (1) a full blade; (2) a partial blade on the floor; and (3) a raised partial
blade.

[00075] A one inch-per-foot model was constructed to reflect the mobile and stationary
compactor applications. The conventional mobile and box-like compactor containers are
normally 22 feet in length, 8 feet in height, and 8 feet in width. The scale model chamber was
correspondingly made to be 22" x 8" x §". The model had a wood box-type frame with an open
space for loading materials at the upper end of the chamber adjacent the compactor blade.
[00076] The travel of the compaction blade was powered by an electric scissor-action
device commonly used to power an automobile window. The electric motor was energized by a
12-volt automotive battery. A 12-volt battery charger was continuously utilized to maintain a
constant charge in the battery.

]00077) The blades were all made of wood and attached to an elongated rod. Guide rails

were used along the edge of the floor for blades (1) and (2). Mulch was used as the compaction
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material. The mulch was added to the containers during the tests in measured one liter units.
The mulch was added and compacted in all of the tests in the same manner.

[00078] The model compaction chamber was placed on a digital scale in order to record
the weight tests. The chamber was weighed before and after each test. Each test was run several
times.

[00079] Full Blade Test: The blade was 7 1/2" x 7 1/2" and was connected to the

elongated rod. The model was operated several times without anything in the chamber to make
sure that the blade traveled smoothly from one end to the other. The mulch was added in
measured units through the opening in the top surface. The blade was activated and the mulch

compacted after each unit of mulch was loaded into the chamber.

[06080] Floor Blade Test: The blade was 4" in height and 7 1/2" in width. The blade
rested on and traveled along the floor. It was guided by guide rails positioned at the bottom

corner of each of the side walls.

[00081] Raised Blade Test: This test incorporated the invention. The blade was 3" in

height and 7 1/2" in width. The top edge of the blade was positioned immediately adjacent the
top wall and the bottom edge of the blade was spaced about 5" from the floor of the chamber.
The movement of the blade along the chamber was guided by guide rails positioned on the upper
edges of the side walls adjacent the top wall.

[00082] Test Results: The mulch was added in the same liter units during each test, and
the compaction blade operated and the material compacted in the same manner until it was not
possible to add any additional mulch. The number of measured units of mulch was recorded for

cach of the four tests for each type of blade, and the four amounts averaged. The weight of the
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compactor chambers was also taken after each test and the amounts were averaged. The results

are shown in the following chart:

. Average . Average Full
Units Added |, ¢ Added Weight Weights
Full Blade 19.5, 18, 18, 18 18.38 53,44,48,3.8 |4.76
Floor Blade 13,13, 13,13 13 44,42,44,44 | 435
Raised Blade | 22-3,22,23,20.5 | 22 69,7.1,73,7.1 | 7.1
[00083] As evidenced, the model representing the present invention was able to compact

20% more of the waste materials than the full blade embodiment and 69% more than the floor
blade embodiment. In addition, the average weight of the compacted loads was 49% and 63%
greater with the partial (raised) blade than the full blade and floor blade embodiments,
respectfully.

[00084] The results of these tests showed that the present invention with use of a raised
compactor blade resulted in filling the waste containers with 20% to 69% more of the waste
materials and a load which was 49% to 63% heavier. Thus, the use of the present invention
would result in substantial savings of time, money and labor in the collection of waste materials.
[00085] Although the invention has been described with respect to preferred
embodiments, it is to be also understood that it is not to be so limited since changes and
modifications can be made therein which are within the full scope of this invention as detailed by

the following claims.
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What is Claimed Is:

1. A method for compacting waste materials, said method comprising the steps of:

providing a waste container having two side walls, a front wall and an end wall, a bottom
wall and a top wall, and having an opening in said top wall for receiving compactable waste
materials;

said waste container having a first distance between said two side walls and a first height
between said bottom wall and said top wall,

providing a compactor blade inside said waste container;

said compactor blade having an upper edge, a lower edge disposed in spaced relationship
with said bottom wall, a front face extending between said edges and facing said front wall of
said waste container, and a rear face extending between said edges and facing said rear wall of
said waste container;

providing a mechanism for reciprocating said compactor blade longitudinally in said
waste container;

moving said compactor blade longitudinally in said waste container towards said front
wall to contact and compact a portion of said materials against said front wall with said front
face of said compactor blade; and

moving said compactor blade longitudinally in said container towards said rear wall to
contact and compact a portion of said materials against said rear wall with said rear face of said
compactor blade;

wherein waste materials in said waste container which are not compacted by said

compactor blade settle adjacent said bottom wall of said container.
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2. The compacting waste container as described in claim 1 wherein said mechanism
for selectively moving said compactor blade is positioned substantially internally in said

container.

3. The compacting waste container as described in claim 1 wherein said mechanism

for selectively moving said compactor blade is a hydraulic system.

4. The method for compacting waste materials as described in claim 1 further
comprising the step of positioning a platform inside said container at a position adjacent the

bottom edge of said compactor blade.

5. The method for compacting waste materials as described in claim 4 wherein said
platform has a first fixed portion and a second hinged portion, and said method further comprises
the step of:

lowering said hinged portion of said platform to divide the container into two separate

compartments.

6. The method for compacting waste materials as described in claim 5 further
comprising the step of:

positioning said compactor blade selectively below said opening;

introducing a load of waste material through said opening, and actuating said compactor

blade to distribute said load of waste material into one of said two separate compartments.
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7. The method for compacting waste materials as described in claim 5 further
comprising the step of:

loading waste materials in each of said two separate compartments;

emptying said material in a first of said two separate compartments;

raising said hinged portion of said platform;

emptying said material in the second of said two separate compartments.

8. The method for compacting waste materials as described in claim 1 further
providing the step of providing guide rail members on at least one sidewall for guiding said

compactor blade.

9. The method for compacting waste materials as described in claim 8 further

providing guide rail members on both sidewalls to guide said compactor blade.

10.  The method for compacting waste materials as described in claim 1 further
comprising the step of providing a guide rail member on at least said top wall for guiding said

compactor blade.

11.  The method for compacting waste materials as described in claim 1 further
comprising the step of providing clearances between a pair of side edges of the compactor blade

and said two side walls of the container.
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12.  The method for compacting waste materials as described in claim 1 wherein said
compactor blade having a blade height extending between said upper edge and said lower edge

of about 20 — about 50% of said first height of said waste container.

13. The method for compacting waste materials as described in claim 3 further
comprising the step of positioning at least a portion of said hydraulic system inside said

container.

14. The method for compacting waste materials as described in claim 5 further
comprising the steps of:

introducing a load of a first material through said opening;

moving said compactor blade in a first direction to move said load of a first material into
a first separate compartment;

introducing a load of a second material through said opening;

moving said compactor blade in a second direction opposite said first direction to move

said load of the second material into a second separate compartment.

15. The method for compacting waste materials as described in claim 1 further
comprising the step of providing a plurality of claw members on the lower edge of the compactor

blade.
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16.  The method for compacting waste materials as described in claim 1 further
comprising the step of providing a plurality of rotatable claw members on the lower edge of the

compactor blade.

17. The method for compacting waste materials as described in claim 4 further
comprising the step of angling at least a portion of said platform to a non-horizontal orientation

in said container.

18. The method for compacting waste materials as described in claim 17 wherein said
platform is angled in an upward direction further from the bottom wall and toward the upper wall

adjacent the front end of the container.

19.  The method for compacting waste materials as described in claim 8 further

comprising the step of allowing said compactor blade to float between said guide rail members.

20. A compacting waste container comprising:
a container having a front wall, a back wall, two sidewalls, a top wall and a
bottom wall, said top wall having at least one opening therein for entry of waste materials;
said front wall, back wall, sidewalls, top wall and bottom wall forming a single
cavity for collection of said waste material,;
said single cavity having a cavity height H between said bottom wall and said top

wall;
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a compactor blade positioned in said single cavity said compactor blade having an
upper edge, a lower edge, a front face extending between said edges and facing said front wall of
said container, and a rear face extending between said edges and facing said back wall of said
container;

said compactor blade spaced vertically from said bottom wall and adapted to
compact waste materials located between said compactor blade and said bottom wall;

said compactor blade being linearly reciprocal longitudinally in said single cavity
and said front face of said blade adapted to compact waste materials during linear movement in
one direction towards said front wall of said container and said rear face of said blade adapted to
compact waste materials during linear movement in an opposite direction towards said back wall
of said container;

guide members for said compactor blade on both sidewalls;

said compactor blade positioned adjacent the top wall and having a blade height
extending between said upper and lower edges in the range of 30-70% of said cavity height H;
and

a mechanism for moving said compactor blade longitudinally in said single cavity

in said container.

21.  The compacting waste container as described in claim 20 wherein the blade height

of said compactor blade is 50% of said cavity height H.

22.  The compacting waste container as described in claim 20 further comprising
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means on said compactor blade for mating with said guide members for assisting movement of

said compactor blade longitudinally in said container.

23.  The compacting waste container as described in claim 20 wherein the blade height

of the compactor blade is 30% of said cavity height H.

24.  The compacting waste container as described in claim 20 wherein a substantial

portion of said mechanism is positioned internally in said container.

25. The compacting waste container as described in claim 20 wherein said

mechanism is a hydraulic system.

26.  The compacting waste container as described in claim 20 further comprising
guide rail members on said top wall for assisting movement of said compactor blade in said

container.

27.  The compacting waste container as described in claim 20 further comprising claw

members positioned on the bottom edge of said compactor blade.

28.  The compacting waste container as described in claim 27 wherein said claw

members are rotatably attached to said compactor blade.

29.  The compacting waste container as described in claim 20 further comprising a
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platform member positioned in said container between said top wall and said bottom wall and

extending between said two sidewalls.

30.  The compacting waste container as described in claim 29 wherein said platform

member is positioned adjacent the lower edge of said compactor blade.

31. The compacting waste container as described in claim 29 wherein said platform

has a first fixed portion and a second hinged portion.

32. The compacting waste container as described in claim 31 wherein said hinged
portion can be rotated relative to said fixed position in order to divide the interior of said

container into two separate compartments.

33.  The compacting waste container as described in claim 31 wherein said hinged

portion can be selectively positioned substantially co-planar with said fixed portion.

34. The compacting waste container as described in claim 20 wherein said
mechanism is a hydraulic actuation mechanism, and includes at least one hydraulic cylinder and
an operating system, and at least part of said operating system is positioned in a compartment in

the interior of said container.

35. The compacting waste container as described in claim 34 wherein said

compartment is positioned on said bottom wall adjacent said back wall.
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36.  The compacting waste container as described in claim 31 wherein said upper edge

of said compactor blade is spaced a distance about 20% - about 30% from said top wall.

37.  The compacting waste container as described in claim 29 wherein at least a

portion of said platform is angled vertically upwardly toward said front wall in said container.

38.  The compacting waste container as described in claim 20 wherein said guide

members comprise pairs of spaced apart rail members.

39.  The compacting waste container as described in claim 38 wherein the distance
between said pair of spaced apart rail members allows said compactor blade to float between

them.

40.  The compacting waste container as described in claim 21 wherein said top wall

has a first portion and a second portion, and wherein said first portion is positioned 20%-30%

below the height of said second portion.

41.  The compacting waste container as described in claim 40 wherein said opening

for entry of waste materials is positioned in said first portion.

42.  The compacting waste container as described in claim 40 wherein said upper edge
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of said compactor blade is spaced correspondingly 20%-30% below the height of said second

portion.

43. A compacting waste container comprising;:

a container having a front wall, a back wall, two sidewalls, a top wall and a
bottom wall, said top wall having at least one opening therein for entry of waste materials;

said container having a height H between said bottom wall and said top wall;

a compactor blade positioned in said container, said compactor blade positioned
adjacent the top wall and having a height in the range of 30-70% of said height H;

a mechanism for linearly reciprocating said compactor blade longitudinally in said
container; and

a platform member positioned in said container between said top wall and said
bottom wall and extending substantially between said two sidewalls,

said platform having a first fixed portion and a second hinged portion.

44.  The compacting waste container as described in claim 43 wherein said hinged
portion can be rotated relative to said fixed position in order to divide the interior of said

container into two separate compartments.

45.  The compacting waste container as described in claim 43 wherein said hinged

portion can be selectively positioned substantially co-planar with said fixed portion.

46.  The compacting waste container as described in claim 43 wherein said
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mechanism includes at least one hydraulic cylinder and an operating system, and at least part of

said operating system is positioned in a compartment in the interior of said container.

47.  The compacting waste container as described in claim 43 wherein said compactor
blade has an upper edge and said upper edge is spaced a distance about 20% - about 30% from

said top wall.

48.  The compacting waste container as described in claim 43 wherein said platform is
positioned adjacent a lower edge of said compactor blade wherein said compactor blade can pass

by said platform.

49. A collection container for waste materials comprising:

a container having a front wall, a back wall, sidewalls, a top wall and a bottom
wall, said front, back, side, top and bottom walls forming a collection cavity for waste materials;

said collection cavity having a height H between said bottom wall and said top
wall;

a blade member positioned in said collection cavity;

said blade member spaced vertically from said bottom wall and adapted to
compact materials located between said blade member and said bottom wall,;

said blade member having an upper edge, a lower edge, a front face extending
between said edges and facing said front wall of said container, and a rear face extending

between said edges and facing said back wall of said container;
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said blade member being linearly reciprocal longitudinally in said single cavity
and adapted to compact waste materials during linear movement in one direction with one of said
front or rear faces and during linear movement in an opposite direction with the other of said
front or rear faces;

said blade member positioned adjacent the top wall and having a height in the
range of 30-70% of said height H; and

a mechanism for moving said blade member longitudinally in said collection

cavity.

50.  The collection container as described in claim 49 wherein the height of said blade

member is substantially 50% of said height H.

51. The collection container as described in claim 49 wherein said collection
container is a waste material collection and compacting container, and said blade member is a

compactor blade member.

52. The collection container as described in claim 51 wherein said mechanism for

moving said blade member comprises a hydraulic actuation mechanism.

53.  The collection container as described in claim 49 further comprising guide rail
members on two sidewalls for assisting movement of said blade member in said collection

cavity.
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54. The compacting waste container as described in claim 49 wherein said

mechanism for moving said blade member is a hydraulic actuation mechanism.

55. A compacting and collection container for waste and other materials comprising:

a container comprising a plurality of wall members forming a single collection
cavity;

said plurality of wall members including at least a top wall member, a bottom
wall member, a front wall member, and a rear wall member;

said wall members having at least one opening in said top wall member for entry
of waste and other materials;

said cavity having a height H between said bottom wall and said top wall;

a compactor blade member positioned in said single cavity and being movable
back and forth longitudinally therein;

said compactor blade member spaced vertically from said bottom wall and
adapted to compact waste and other material located between said compactor blade member and
said bottom wall;

said compactor blade member having an upper edge, a lower edge, a front face
extending between said edges and facing said front wall member of said container, and

a rear face extending between said edges and facing said rear wall member of said
container;

a platform member positioned in said cavity in vertical alignment with said

opening in said top wall member and adjacent the lower edge of said compactor blade member;
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said compactor blade member adapted to move longitudinally in a first
longitudinal direction for displacing materials on said platform onto said bottom wall member
with one of said front or rear faces of said compactor blade member;

said compactor blade member adapted to move longitudinally in a second
longitudinal direction for displacing materials on said platform onto said bottom wall member
with the other of said front or rear faces of said compactor blade member;

said compactor blade member positioned adjacent said top wall and having a
height in the range of 30-70% of said height H; and

a mechanism for linearly reciprocating said compactor blade member

longitudinally in said first and second directions in said cavity.

56.  The compacting and collection container as described in claim 55 wherein said

mechanism for moving said compactor blade member is a hydraulic actuation mechanism.

57.  The compacting and collecting container as described in claim 55 further
comprising at least one guide rail member positioned on at least one of said plurality of wall

members for assisting movement of said compactor blade member in said unitary cavity.

58.  The compacting and collection container as described in claim 57 wherein said
guide rail members comprise a first guide rail member on a first wall member and a second guide

rail member positioned on a second wall member.

59.  The compacting and collection container as described in claim 58 wherein said
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opening is positioned relative to said platform member to allow materials entering said unitary
cavity to contact said platform member, and said compactor blade member being longitudinally
moveable bi-directionally, wherein materials introduced into said unitary cavity can be separated

into different areas of said cavity.

60. A compacting container for waste and other materials comprising:

a container forming a cavity for collection of waste and other materials and
having at least a top wall portion, a bottom wall portion, a front wall portion, a rear wall portion,
and two side wall members, said cavity having at least one opening therein for entry of materials;

said cavity having a height H at least at one position between said bottom wall
portion and said top wall portion;

a compactor blade member positioned in said container and having an upper edge,
a lower edge, a front face extending between said edges and facing said front wall portion of said
container, and a rear face extending between said edges and facing said rear wall portion of said
container;

said compactor blade linearly reciprocal longitudinally and bi-directionally in said
cavity for compacting waste and other materials in one direction with one of said front or rear
faces and in an opposite direction with the other of said front or rear faces;

said compactor blade member spaced vertically from said bottom wall portion and
adapted to compact waste and other materials located between said compactor blade member and
said bottom wall portion;

said compactor blade member positioned adjacent said top wall portion and

having a height in the range of 30-70% of said height H.
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61. A system comprising the compacting container set forth in claim 60 and a
hydraulic actuation mechanism for moving said compactor blade member in said cavity for

compacting waste and other materials positioned in said cavity.

62.  The system as set forth in claim 60 further comprising first guide members on
said two sidewall members for assisting longitudinal movement of said compactor blade in said

cavity.

63.  The system as set forth in claim 62 further comprising second guide members on

said compactor blade for mating with said first guide member.

64. A compacting waste container comprising:

a container having a front wall, a back wall, two sidewalls, a top wall and a
bottom wall, said top wall having at least one opening therein for entry of waste materials;

said front wall, back wall, sidewalls, top wall and bottom wall forming a single
cavity for collection of said waste material,;

said single cavity having a cavity height H between said bottom wall and said top
wall;

a compactor blade positioned in said single cavity said compactor blade having an
upper edge, a lower edge, a front face extending between said edges and facing said front wall of
said container, and a rear face extending between said edges and facing said back wall of said

container;
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said compactor blade being linearly reciprocal longitudinally in said single cavity
and said front face of said blade adapted to compact waste materials during linear movement in
one direction towards said front wall of said container and said rear face of said blade adapted to
compact waste materials during linear movement in an opposite direction towards said back wall
of said container;

said compactor blade spaced vertically from said bottom wall and adapted to
compact waste materials located between said compactor blade and said bottom wall;

said compactor blade positioned adjacent the top wall and having a blade height
extending between said upper and lower edges the in the range of 30-70% of said cavity height
H;

a mechanism for moving said compactor blade longitudinally in said single cavity

in said container; and

guide members extending along a respective one of said sidewalls for guiding said

compactor blade during the longitudinal movement within said single cavity.
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