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Compactor.

@ A compactor for producing bales of waste
material, such as cardboard, comprises a com-
paction chamber (18a) having a floor (25), inlet ~
means for supplying to said chamber material
to be compacted, outlet means through which
compacted material can pass from said cham-
ber, a compactor plate (19) moveable in the
chamber to compress material therein, the floor
being tippable to commence the removal from
the chamber of a bale, and means (30: 36 : 39)
for effecting said tipping, disposed beneath the 35+
floor and mechanically unconnected to the
compactor plate. Also disclosed is a latch for
facilitating opening of a door (43) of a compac-
tor after a bale has been formed in the com- 29
paction chamber thereof.
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This invention relates to a compactor, particularly
of the kind used to compress waste material, such as
cardboard, to form bales, which are then bound for
subsequence transport.

Figure 1 shows a prior art arrangement compris-
ing three compaction units 10 side-by-side in a row.
Each unit has an open top and an interior compaction
chamber 11. Arranged across the respective adjacent
top sides of the units 10 are a pair of rails 12 (only one
shown), on which is reciprocably arranged a rolling
carriage 13. The carriage carries a tank 14 for hy-
draulic fluid, a motor 15 for supplying and exhausting
pressurised hydraulic fluid and, below the tank and
motor, a vibratory compactor plate 16 arranged to
move down into the compactor chamber 11 of the unit
10 over which the carriage 13 is positioned at any one
time. The downward movement of the plate 16 com-
presses waste material, such as cardboard 17, in the
chamber. After the required compressive force has
been applied, the plate is raised, by the force of hy-
draulic fluid, clear of the unit, and the carriage moves
along its rails to be over the open top of the next unit,
where the compression operation is repeated. The
units at which the carriage is not positioned can, dur-
ing this time, be charged through their respective
open tops with waste material to be compressed.

Once a chamber 11 has the required amount of
waste material therein, the upward movement of the
plate 16 after final compression, is arranged to en-
gage a mechanical mechanism within the chamber,
which results in pivotal movement of a base of the unit
10 which forms a floor of the chamber. This tipping is
usually carried out after a door of the unit is opened.
The tipped bale can then be bound with steel strip or
the like prior to final removal from the unit. Removal
of the compressed bale would normally be very diffi-
cult without this tipping step.

The mechanical mechanism can take several
forms, but generally its presence within the chamber
provides drawbacks. Firstly it will be appreciated that
space must normally be left between at least parts of
the periphery of the compactor plate 16 and the inter-
nal walls of the chamber to allow the plate to clear the
mechanism during normal up and down movement of
the plate to compress fresh charges of waste material
delivered to the chamber. This reduces the effective
compressive area. Secondly this space allows waste
material to reach the area above the plate 16 and pos-
sibly interfere with the components of the carriage.
Thirdly the arrangement allows for tipping, and bale
ejection, only at the unit over which the carriage is
positioned, even though the compressed material in
one or more other units may be ready for ejection.

An object of the invention is to provide a compac-
tor which is improved as compared to said prior art.

According to one aspect of the present invention
a compactor comprises a compaction chamber hav-
ing a floor, inlet mens for supplying to said chamber
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material to be compacted, in use, outlet means
through which compacted material can pass from
said chamber, in use, a compaction member move-
able in said chamber to compress material supplied
thereto, at least part of said floor being tippable, in
use, so as to effect at least part of the passage of
compacted material from the chamber, and means for
effecting said tipping, said means and said compac-
tion member being mechanically unconnected.

Preferably said means for effecting said tipping
are wholly outside of said chamber, when said floor
thereof is in an untipped state, and conveniently the
means are disposed directly underneath said floor.

Advantageously the compaction member is
moveable relative to a single hydraulic unit, the single
unit, in use, supplying hydraulic fluid to operate the
compaction member and also supplying hydraulic flu-
id to operate said means for effecting said tipping dis-
posed underneath said floor.

According to a further aspect of the invention
there is provided a latch comprising a rotatable latch
member and an engagement member for attachment
to a frame and door respectively, or vice versa, the
latch member in one position preventing movement of
said engagement member, thereby effecting latching
of the door, in use, and in another position allowing
movement of the engagement member, thereby per-
mitting opening of the door relative to its frame, said
one and another positions of the latch member being
relatively angularly spaced around the engagement
member, and said another position allowing move-
ment of the engagement member through a cut-away
portion of the latch member.

The invention will now be described, by way of
example, with reference to the accompanying draw-
ings, in which:

Figure 1 shows a prior art arrangement of three

compaction chambers with a selectively move-

able common compaction member on a carriage
which also carries the hydraulics for operating
said member;

Figure 2 shows a similar arrangement including

a compactor of the invention;

Figure 3 to 5 inclusive show respective alterna-

tive means for tipping a floor of a chamber of a

compactor of the invention;

Figure 6 is a fragmentary front view of a door

latch mechanism of the compactor; and

Figures 7A and 7B are enlarged views on section

A-Aof Figure 6 showing the closed and open pos-

itions of the latch of the compactor door respec-

tively.

Figure 2 shows, like Figure 1 an arrangement of
three compaction units 18 arranged side-by-side,
with there being a common compactor plate 19 car-
ried by a reciprocably moveable carriage 20 on rails
21 (only one shown) at the respective sides of the
open tops of the units 18, which have respective in-
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terior compaction chambers 18a.

As described in relation to the Figure 1 prior art
arrangement, the carriage is selectively positioned
over the top of one unit to constitute a compactor, in
that in this state the plate 19 can be operated to move
downwardly to compress/compact waste material in
the compactor chamber, such as cardboard 17 previ-
ously described. After the compacting operation, the
compactor plate 19 can be raised to its carriage which
can then move on the rails 21 to be positioned over
the top of a different one of the units as required.

As described with reference to Figure 1, the tank
and motor for hydraulically operating the compactor
plate are carried on the carriage and thus move with
it. As also mentioned with that prior art arrangement,
tipping of the floor is effected as the compactor plate
rises after final compaction and mechanically engag-
es a mechanism within the chamber. Set out above
are the disadvantages of such a means of tipping the
floor.

The compactor shown in Figure 2, for example
the right hand unit and associated carriage, is able to
overcome the disadvantages referred to.

In particular it will be noted that the hydraulic unit
on the carriage in Figure 1, is now separated there-
from, being fixedly secured to a body of the middle
unit as shown as 22, for example at the side of one of
the rails at the top thereof. Hydraulic fluid flow can
take place to and from this unit by a hose dragchain
23 connected between the unit and, for example, hy-
draulic piston and cylinder means for effecting reci-
procable movement of a plate 19 in a vertical plane so
that when the carriage is correctly positioned over the
open top of one of the units 18, the plate can move
down into the chamber of the unit to compact the card-
board and can then move again to its carriage which
can then be moved to another unit.

It can also be seen, from Figure 2, that the means
for tipping a floor of a compaction chamber are now
no longer at least partly within the chamber itself. To
this end the units have respective associated pipes
24 extending from the hydraulic unit 22, each pipe ex-
tending downwardly from the unit to the underneath
thereof to allow actuation directly beneath the tippa-
ble floor 25 of a chamber of tipping means which are
mechanically unconnected with the compactor plate.
Indeed as will be discussed, the tipping operation
could be independent of the hydraulic operation of the
compactor plate, although normally some means
would be arranged so that the tipping means are not
actuated until the compactor plate is clear of the
chamber, and the door of the compactor is open.

A first embodiment of such tipping means of a
compactor of the invention is shown in Figure 3. Atthe
bottom of a unit 18, directly beneath the floor 25, is
disposed a hydraulic cylinder 26 with an extensible
and retractible piston rod 27. In the embodiment
shown the closed end of the cylinder is connected to
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a bracket 28 connected to a fixed part of the unit 18,
and if required this connection can be pivotal. A pair
of pipes 24 extend from the hydraulic unit 22 under-
neath the bottom of the compaction unit 18, and as
can be seenin Figure 3, the pipes are connected with
the hydraulic cylinder 26 adjacent opposite ends
thereof respectively. The piston rod is connected
within the cylinder to a piston, and variable volume
chambers are thus defined at opposite sides of this
piston within the cylinder, the pipes 24 supplying and
exhausting hydraulic fluid respectively to and from
these variable volume chambers, so that in use the
piston rod can be moved between extended and re-
tracted positions relative to the cylinder.

Pivotally connected to a further bracket 29 fixedly
connected to the bottom of the unit 18 is a bell- crank
lever 30 having a short foot part 31 pivotally connect-
ed to the free end of the piston rod and a longer arm
part 32 to the upwardly facing surface of which is con-
nected a roller 33. The downwardly facing surface of
the floor 25 is provided with a strip of material 34
along which the roller 33 can travel in use, as will be
described.

Shown in full in Figure 3 is the position of the bell-
crank lever 30 when the floor 25 is in its untipped pos-
ition, as is the case when the compaction chamber of
unit 18 is being filled with cardboard for compression
by the compactor plate 19. However, when sufficient
cardboard has been compressed, actuation of a pres-
sure and position switch takes place. A door of the
chamber is then opened and the compressed material
bound as will be described. Operation of a push but-
ton raises the plate clear of the chamber, preferably
thereby actuating a limit switch as a safety feature.
Continued operation or a second operation of the
push button then effects tipping of the floor. Thus as
mentioned, this final raising of the plate 19 allows ac-
tuation of the unit 22 to operate the cylinder 26 and
piston rod 27 to tip the floor 25. Commencement of
the tipping could however be quite independent of the
movement of the plate 19, although it does of course
need to be sufficiently clear when tipping commenc-
es.

As shown in full in Figure 3, the arm part 32 of the
bell-crank lever 30 is horizontal in the normal position
of the floor 25, with the roller 33 bearing on the ma-
terial 34 towards its right hand end. In this position the
piston rod 27 is extended, forcing the foot part 31 in
a clockwise direction aboutits pivot. When it is wished
to tip the floor about its pivot 35 arranged along one
side of the floor, pressurised fluid is supplied to the
left hand variable volume chamber of the cylinder 26,
with fluid being exhausted from the right hand cham-
ber. This causes retraction of the piston rod 27 and re-
sultant pivoting of the lever 30 about its pivot as the
foot part 31 is now moved anti-clockwise about said
pivot by the retraction of the rod. The pivoting of the
lever 30 results in the arm part 32 itself also moving
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anticlockwise, this producing a generally upwards
force on the underside of the floor 25. The mechanical
moments of the connections between the piston rod
and the bell-crank lever are such that sufficient force
is generated to tip the floor 25 by an angle of, for ex-
ample, 45°, about its pivot 35 even though a consid-
erable weight of cardboard is being exerted on it. As
illustrated in Figure 3, the maximum tipped position
of the floor 25 is reached when the rod 27 is fully re-
tracted and the roller 33 has almost reached the op-
posite end of the track formed by the material 34.

This tipping is normally carried out after a door of
a unit 18 is opened, and without this tipping it would
be exceedingly difficult to extract a compressed
mass of cardboard. Once tipping is complete, the
ejection procedure of the compacted material, now
bound by steel strip or the like, is completed by re-
moval of the bale of cardboard from the chamber
through the door of the unit 18.

During this tipping and ejection operation, the
carriage would have been in operation at at least one
other unit and it will thus be appreciated that one ad-
vantage of the invention is that this tipping can be car-
ried out at one unit whilst compaction can be carried
out at another, in that the tipping is now no longer
mechanically linked to the compactor plate common
to all the units. Once the ejection of a bale has been
completed, the hydraulic fluid flow is reversed result-
ing in the extension of the piston rod, pivoting of the
bell-crank lever in the clockwise direction and there-
fore removal of the tipping force on the floor, which it-
self thus automatically now returns under its own
weight to its normal horizontal position.

It will be appreciated that another advantage of
the arrangement of the invention is that the compac-
tion chamber is clear of any obstructions related to
the floor tipping mechanism so that no space needs
to be left between the periphery of the plate 19 and
the interior surfaces of the chamber. Thus not only is
better compaction obtained, but the possibility of
cardboard reaching the area above the plate is no lon-
ger possible. Of course with the present arrangement
this would not be such a problem in that the hydraulic
unit is now no longer disposed on the carriage imme-
diately above the open top of a unit. It is still however
advantageous to prevent cardboard reaching the area
above the plate 19 where it might interfere with the
wheels of the carriage which travel on the rails 21.

Figure 4 shows an alternative floor tipping ar-
rangement in which the cylinder 26 is connected to
the unit 18 somewhat nearer its side and the bell-
crank lever 30 is replaced by a scissor or lazy-tongs
linkage 36, one free end of which is pivotally attached
to the free end of the piston rod 27 and the other end
of which is again provided with a roller 33 for engage-
ment against a track formed by a strip of material 34
on the underside of the floor 25. One end of an arm
37 of the linkage is pivotally connected to a depending
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bracket 38 connected to the unit 18, so that if the rod
is extended the linkage is unfolded generating suffi-
cient force as it does so to tip the floor 25 about its
pivot 35 in the same way as with the Figure 3 embodi-
ment. Reversal of hydraulic flow to the cylinder 26 will
cause retraction of the piston rod and a folding down
of the linkage 36 with consequent movement of the
floor 25 to its horizontal position.

A yet still further alternative tipping means is
shown in Figure 5, where the pipes 24 are connected
to a hydraulically operated telescopic lifting jack 39
connected to a bracket 40 fixedly secured to the un-
derside of a unit 18. As will be appreciated, supply of
pressurised hydraulic fluid along one of the pipes 24
will cause extension of the various hydraulic sections
of the jack with an end finger 41 engaging a track 42
secured to an inner recessed surface at the underside
of the floor 25, the finger 41 travelling along this track
42 as the jack sections are extended forcing the floor
to pivot about its pivot axis 35 as with the embodi-
ments of Figures 3 and 4. Again reversal of hydraulic
flow results in the traction of the jack sections and the
return of the floor to horizontal position.

It will be appreciated that although with the em-
bodiments described, the whole of the floor 25 has
been tipped, ejection of a compacted member may be
possible by tipping only a part of the floor of the cham-
ber. The mechanisms shown in Figures 3 to 5 are of
course only examples of mechanisms which could be
used.

It will thus be appreciated that by removing the
mechanical connection between the floor tipping
means and the compactor plate the prior art disad-
vantages are overcome and the compactor of the in-
vention is more versatile both as a single waste press
and also when conventionally used as part of row of
units with a single compactor plate. As well as waste
cardboard, other waste materials can be compacted,
for example plastics materials.

Another problem with prior art compactors of the
form shown in Figure 1, relates to the latch provided
on the chamber door. The compaction process pro-
duces a very large force on said door and with known
door latch arrangements it has proved very difficult
in practice for operatives, particularly female opera-
tives, to actuate the latch and open the door. Figures
6 and 7 thus show in another aspect of the invention,
a novel solution for overcoming this problem.

Figure 6 shows a door 43 of the chamber of a unit
18 with the door frame being shown at 44. To the out-
side of the door at its non-hinged vertical edge is at-
tached a latch pin holder 45 from the top and bottom
of which extend lateral arms 46, 47 respectively from
which extend respective cylindrical latch pins 48, 49,
which face each other and have a central common
axis along the vertical centre of the adjacent part of
the frame 44, these pins being spaced forwardly of
the surface of this part of the frame 44, as shown in
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Figures 7A and 7B. Secured to this vertical part of the
frame 44, are a pair of spaced pivot blocks 50, and ro-
tatably carried by said blocks is a latch bar 51. Be-
tween the blocks 50, the latch bar is generally of solid
cylindrical form with a laterally extending handle 52.
The latch bar 51 is of reduced diameter where it pass-
es through the blocks 50, whereas its opposite ends
53 are of hollow cylindrical form, the hollow opening
therein being of a diameter slightly greater than the
external diameter of the pins 48, 49, with the latch bar
51 being arranged relative to the pins so that the axis
of the pins and the hollows in said ends 53 respective-
ly are coaxial.

However each of said ends 53 is cut away
through an arc of 180°, the ends of this arc lying in the
same plane as that of the handle 52, as shown in Fig-
ures 7A and 7B. Moreover this cutting away extends
axially inwards from each end to a position slightly be-
low the respective free ends of the pins 48, 49 when
these are arranged coaxially to the latch bar 51 as de-
scribed. As can be seen from Figure 7A and 7B, the
partformed by the cutting away faces the frame when
the handle extends across the door 43, and faces
away from the frame when the latch bar is rotated
through 180° and the handle is thus clear of the door.

It is thus believed clear that with the handle
shown in its full position in Figure 6, the door is held
closed in that the pins 48, 49, are prevented from
moving outwardly in the direction of door opening by
the portions of the ends 53 which have not been cut
away. Thus the force on the door is taken through the
pins bearing on these parts of the ends 53 and thus
on to the blocks 50 retaining the latch bar onto the
frame. To open the door it is merely necessary for an
operator manually to grasp the handle and thereby to
rotate the latch bar 51 through 180° so as to move the
handle clear of the door. This rotation of the latch bar
causes the non-cut away portions of the ends 53 now
to lie behind the pins 48, 49, as shown in Figure 7B,
whereupon the internal pressure on the door will au-
tomatically cause the door now to swing open, to a de-
gree where, if necessary, further manual opening can
be accomplished. After bale ejection as described
hereinbefore, the door can be pushed shut, with the
pins 48, 49, passing through the cut away portions of
the ends 53 to the position shown in Figure 7B, where-
upon the door can again be latched by rotation
through 180° of the handle 52 to the position shown
in full in Figure 6.

Accordingly a simple yet convenient and effec-
tive latch is provided, this having application other
than to the compactor of the invention. It will be ap-
preciated that the pins could instead be on the frame
and the latch bar on the door and that only one pin and
one latch bar end could be used. More than 180° of
arc could be cut away, and opening could be by a
minimum of 90° movement of the latch bar.

The latch is intended for use with a compactor in-
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corporating said one aspect of the invention, namely
said lifting of the floor from below by means non-
mechanically connected to the compaction member,
but could be used independently thereof in any other
suitable application.

Claims

1. A compactor comprising a compaction chamber
(18a) having a floor (25), inlet means for supply-
ing to said chamber material to be compacted, in
use, outlet means through which compacted ma-
terial can pass from said chamber, in use, a com-
paction member (19) moveable in said chamber
to compress material supplied thereto, at least
part of said floor being tippable, in use, so as to
effect at least part of the passage of compacted
material from the chamber, and means for effect-
ing said tipping, characterised by said means (30:
36: 39) and said compaction member (19) being
mechanically unconnected.

2. A compactor according to Claim 1, wherein said
means for effecting said tipping are wholly out-
side of said chamber (18a), when said floor there-
of is in an untipped state.

3. A compactor according to Claim 1 or Claim 2,
wherein said means for effecting said tipping are
disposed directly underneath said floor.

4. A compactor according to Claim 3, wherein said
means for effecting said tipping include a mem-
ber which is moveable between extended and re-
tracted states, in use, by means of hydraulic fluid,
and which in one of said states effects said tip-
ping of said floor.

5. A compactor acording to Claim 4, wherein said
member is a piston rod.

6. A compactor according to Claim 5, wherein the
piston rod is connected to a pivotally mounted
bell-crank lever having means for engaging said
floor.

7. A compactor according to Claim 5, wherein the
piston rod is connected to a pivotally mounted
lazy-tongs linkage having means for engaging
said floor.

8. A compactor according to Claim 4, wherein said
member is a telescopic lifting jack having means
for engaging said floor.

9. A compactor according to any one of Claims 4 to
8, wherein the compaction member is moveable
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relative to a single hydraulic unit which, in use,
supplies hydraulic fluid to operate the compac-
tion member and also supplies said hydraulic flu-
id to operate said means for effecting said tipping
disposed underneath said floor.

A compactor according to Claim 9, wherein said
single hydraulic unit is fixed to part of a body de-
fining said compaction chamber.

A compactor according to any one of the preced-
ing claims, wherein said tipping of said floor is in-
dependent of the operation of said compaction
member.

A latch comprsing a rotatable latch member (51)
and an engagement member (45-49) for attach-
ment to a frame (44) and door (43) respectively,
or vice versa, the latch member in one position
preventing movement of said engagement mem-
ber, thereby effecting latching of the door, in use,
and in another position allowing movement of the
engagement member, thereby permitting open-
ing of the door relative to its frame, said one and
another positions of the latch member being rel-
atively angularly spaced around the engagement
member, and said another position allowing
movement of the engagement member through a
cut-away portion of the latch member.

Alatch according to Claim 12, wherein the enage-
ment member includes a latch pin (48, 49) which,
in the latched position of the latch member (51),
has a forwardly directed surface engaged
against an arcuate inner surface of the latch
member, so that opening of the latch is prevent-
ed, the latch member being rotatable to bring said
arcuate inner surface thereof behind said for-
wardly directed surface of the latch pin to allow
movement of said latch pin away from said arc-
uate inner surface and thus to open the latch.

A latch according to Claim 13, wherein the arc-
uate inner surface of the latch member is formed
on a semi-cylindrical part of the latch member
provided by removing the other semi-cylindrical
part of a hollow cylindrical portion (53) of the latch
member.

A latch according to Claim 14, wherein the latch
pin (48, 49) is cylindrical, the radius of which sub-
stantially matches the radius of curvature of said
arcuate inner surface of the latch member.

A latch according to any one of Claims 12 to 15,
wherein the latch member (51) is mounted for ro-
tation, in use, in pivot blocks (50), within which the
latch member is of reduced diameter.
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10

17. Alatch according to any one of Claims 14 to 16,

wherein the latch member has said semi-
cylindrical parts at its opposite ends respectively
to engage or release respective associated ones
of said latch pins.
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