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Description

BACKGROUND OF THE INVENTION

[0001] This invention pertains to a packaging system
and more particularly to a system for forming particulate
material into a desired bulk shape and packaging the
material bulk with minimal material loss and/or fibrous
lumps.
[0002] Various devices have been proposed for shap-
ing and packaging particulate matter into a bulk form.
Certain devices first compress the material into a bulk
form and ram-direct the bulk into a preformed plastic bag.
One problem with these devices is that the movement of
the material bulk from one station to the other dislodges
portions of the material from the previously shaped bulk,
particularly at the corners thereof. This material separa-
tion can occur during ram reduced transport particularly
when directed through a downstream chamber such that
friction arises. The resulting friction dislodges particu-
lates from the material bulk, particularly at the corners
thereof as well as forms fibrous lumps of material. The
latter condition occurs as the friction directs the particu-
late matter in a direction opposite the direction of travel
of the material bulk. Such actions cause an uneven ma-
terial bulk, which precludes easy palletization, and caus-
es unnecessary waste of the particulate material.
[0003] A similar problem occurs where a material bulk
is permitted to rebound in the direction of compression
prior to packaging. Palletization becomes difficult where
one or more dimensions of the material bulk exhibit a
non-uniform size when packaged.
[0004] Another problem is that the material bulk had
to be deposited in a bag which requires additional bag
production, material and labor costs and possible partic-
ulate dislodgement during bagging.
[0005] GB 1,023,990 and US 5,979,145 relate to the
compression and packaging of panels or boards,
US4,010,680 to the packaging of cotton and US
4,343,131 to the baling of tobacco.

SUMMARY OF THE INVENTION

[0006] In response thereto, I have invented a particu-
late packaging system which comprises a vertical com-
pression tower for shaping the particulate matter into a
bulk-like form. The compression tower includes an inter-
nal ram which compresses the loose particulate material
into a bulk form at the bottom of the tower. The bottom
floor of the tower is presented by a conveyor belt, this
conveyor belt with the formed material bulk thereon being
vertically displaced from the tower proper. Upon separa-
tion of the material bulk from the tower, the underlying
conveyor belt directs the bulk into a horizontally adjacent
packaging system which includes vertically spaced apart
upper and lower conveyor belt assemblies. The bulk is
then compressed again between first portions of upper
and lower conveyor assemblies so as to regulate the

height of the material bulk while maintaining a fixed length
and width thereof. Spanking the space between the up-
per and lower conveyor belt assemblies is a sheet of
packaging material. The material bulk is conveyed
through this packaging sheet so that’ the sheet envelops
the bulk material for conveyance between second por-
tions of upper and lower conveyor assemblies. When the
bulk material is completely enveloped, the packaging
sheet is severed and sealed. The use of the conveyor
systems precludes the need to slide the material bulk
and diminishes, if not precludes, the above discussed
problems.
[0007] It is accordingly a general object of this inven-
tion to provide a novel, efficient particulate bulk forming
and packaging system.
[0008] Another object of this invention is to provide a
system, as aforesaid, utilizing a particulate compression
tower and a reciprocative conveyor belt associated there-
with.
[0009] A further object of this invention is to provide a
system, as aforesaid, wherein the conveyor belt horizon-
tally directs a shaped material bulk for downstream con-
veyance through a vertical sheet of packaging material.
[0010] A still further object of this invention is to provide
a system, as aforesaid, wherein the sheet of packaging
material spans upper and lower spaced conveyor sys-
tems which recompress and direct the bulk material
through the packaging system.
[0011] Still another object of this invention is to provide
a system, as aforesaid, which diminishes the separation
of the particulate material from the material bulk mass.
[0012] A particular object of this invention is to provide
a system, as aforesaid, which diminishes the production
of fibrous lumps in the material bulk.
[0013] A further particular object of the invention is to
provide a system, as aforesaid, wherein the height of the
material bulk can be regulated to provide for packaging
weight modifications without deviating from the length
and width requirements necessary for palletization.
[0014] A still further object of this invention is to provide
a system, as aforesaid, which presents the material bulk
for packaging in a shrink wrap material.
[0015] Another particular object of this invention is to
provide a system, as aforesaid, wherein a ram induced
movement of the material bulk is precluded.
[0016] Other objects and advantages of this invention
will become apparent from the following description taken
in connection with the accompanying drawings, wherein
is set forth by way of illustration and example, an embod-
iment of this invention.

BRIEF DESCRIPTION OF THE DRAWING

[0017]

Fig. 1 is a perspective view of the system;
Fig. 2 is a perspective view of the compression tower
of the system;

1 2 



EP 1 409 348 B1

3

5

10

15

20

25

30

35

40

45

50

55

Fig. 3 is a side elevation view of the system of Fig.
2 in diagrammatic form;
Fig. 4 is a left, end view of the upstream end of the
system of Fig. 2 in diagrammatic form;
Fig. 5 is a right end view of the downstream end of
the system of Fig. 3 in diagrammatic form;
Fig. 6 is an opposed perspective view of the system
of Fig. 2 with a portion of the side walls and one end
wall of the compression tower being removed so as
to show the interior thereof;
Fig. 7 is an opposed perspective view of the system
of Fig. 6 with the walls of the compression tower in
place;
Fig. 8 is a view of the system of Fig. 7 with a portion
of the support frame of the compression tower re-
moved and showing a material bulk on the conveyor
assembly underlying the compression tower;
Fig. 9 is an end view of the system, as in Fig. 4, with
a portion of the support frame and cylinder mounting
flanges of the tower removed;
Fig. 10 is a perspective view of the system of Fig. 8
showing the compression ram in its functional posi-
tion and a plurality of material bulks being conveyed
by the system;
Fig. 11 is a side view of a system of Fig. 3 with a
portion of the support framework, conveyor mount-
ing flanges and conveyor side wall removed;
Fig. 12 is a perspective view of the downstream pack-
aging station of the system;
Fig. 13 is a side view of the system of Fig. 12;
Fig. 14 is a fragmentary view of the system of Fig.
13 with some portions of the framework, support
beams, and piston/cylinder combinations removed
to show a first portion of the lower conveyor assembly
in a first position;
Fig. 15 is side view of the system of Fig. 12 with some
portions of one side of the framework, support
beams, and piston/cylinder combinations removed
to show a first portion of the lower conveyor assembly
in a second raised position;
Fig. 16 is a view of the system of Fig. 15 showing a
first portion of the lower conveyor between a first and
second position; and
Fig. 17 is a fragmentary perspective view of the sys-
tem of Fig. 12 with portions of the framework, support
beams, and piston/cylinder combinations removed
to show first portions of the conveyor assemblies.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0018] Turning more particularly to the drawings, Fig.
1 shows the system as comprising a, compression tower
100 for forming the loose particulate material into a bulk
form 1000 and a downstream packaging station 500 for
compressing and wrapping the resulting material bulk
1000 (Fig. 4) in plastic wrap 800a, 802a or the like.
[0019] The compression 100 tower comprises a top
wall 102, vertical side walls 104, 106 and end walls 108,

110. Within the tower 100 is a mounting plate 150 adja-
cent the top wall 102 with a piston/cylinder combination
160 depending therefrom (Fig. 6). At the free bracketed
end of the reciprocating piston rod 162 is attached a com-
pression plate 200, the plate having a configuration gen-
erally congruent to the lower open end 120 of the tower
100. As shown, the piston rod 162 is reciprocatively ex-
tendable between a position in which the plate 200 is
above the material inlet 130 (Fig. 4) and a second func-
tional position adjacent the open bottom 120 of the tower
(Fig. 10).
[0020] The tower 100 is supported by a framework
which comprises a plurality of vertical legs 608 with side
cross struts 610, 612 and end struts 614, 616 extending
therebetween and through support flanges 620, 630 ex-
tending from the sidewalls 108, 110 of the tower 100.
[0021] Located below the bottom aperture 120 of the
tower 100 is a first conveyor belt assembly 300 including
a conveyor belt 310 mounted about rollers 320 extending
between rails 324, 326. A support plate 340 (Fig. 8) un-
derlies the top surface of the conveyor belt 310. Plate
340 is configured to approximate the lower open end 120
of the tower 100.
[0022] The first conveyor system 300 is movable be-
tween a first position in which the conveyor belt 310 and
underlying plate 340 closes the bottom aperture 120 of
the tower 100 and a second position vertically displaced
from the tower. This movement is provided by first and
second piston/cylinder combinations 342, 344 attached
to brackets 352 and 354 which are connected to the
flange walls 620, 630 of the tower (Fig. 9).
[0023] Attached to the lower end of each respective
cylinder is a mounting flange 382, 384 to which depend-
ing mounting plates 392, 394 are attached (Fig. 10).
These plates 392, 394 are attached to the rails 324, 326
of the conveyor assembly 300. Roller chains 380 extend-
ing between the respective brackets 352, 354 and plates
392, 394 provide further support. Accordingly, the con-
veyor system 300 can be reciprocated by operation at
the piston/cylinder combinations 342, 344 between a first
position in which the top surface of the conveyor belt 310
with plate 340 therein closes the tower aperture 120 and
a second lower position displaced from the tower 100 as
shown in the drawings.
[0024] Downstream from the tower 100 is the packag-
ing station 500 which includes a conveyor belt assembly
550 horizontally adjacent the conveyor belt assembly 300
when the conveyor belt is at its second vertically dis-
placed position relative to the tower 100 (Fig 6). The con-
veyor system 550 includes a belt 510 mounted about
rollers 520 extending between first and second laterally
spaced apart rails 524, 526. The operation of the tower
100 is also as described in my pending application as
above identified.
[0025] As shown in Fig. 12, the packaging system 500
is supported by a framework 810 having laterally spaced
apart upper 812, 814 and lower rails 816, 818 with vertical
legs 820 extending therebetween. Cross struts 822 ex-
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tend between legs 820 for further support.
[0026] The packaging system 500 includes lower 600
and upper 700 conveyor assemblies, each assembly
having first 610, 710 and second portions 650, 750 re-
spectively (Figs. 15 and 16). The first portion 610 of the
lower conveyor assembly 600 includes a conveyor belt
620 mounted about rollers 622 extending between rails
624, 626 (Fig. 17). A supporting plate 628 underlies the
top surface of the conveyor belt 620. The first portion 610
of the lower conveyor assembly 600 is movable between
a first position in which the conveyor belt 620 is horizon-
tally adjacent conveyor belt 510 upstream of conveyor
assembly 550 (Fig. 14) and a second raised position hor-
izontally adjacent second portion 650 of the lower con-
veyor assembly 600 (Fig. 15). This movement is provided
by first and second piston/cylinder combinations 630, 632
(Figs. 13 and 17) as described below.
[0027] The piston rod of each piston/cylinder combi-
nation 630, 632 is attached to a vertically movable sup-
port beam 634, 636, each support beam having upper
638 and lower plates 640 attached thereto (Figs. 13 and
17). Each plate 638, 640 is slidably coupled to laterally
spaced apart guide bars 642, 644, lower and upper ends
of the guide bars being fixedly attached to mounting
plates 646 on lower rails 816, 818 and to upper beams
648, respectively.
[0028] Each lower plate 640 is further fixedly attached
to rails 624, 626 of the first portion 610 of the lower con-
veyor assembly 600 (Fig. 2). Accordingly, the first portion
610 of the lower conveyor assembly 600 can be recipro-
cated by operating the piston/cylinder combinations 630,
632 between a first position horizontally adjacent the up-
stream conveyor belt assembly 550 at which the lower
plate 640 on each support beam 634, 636 is adjacent the
base of the framework. Upon extension of the piston the
beams 634, 636 will likewise move upward which moves
plates 640 along guide bars 642, 644 and the lower con-
veyor assembly 600 attached thereto. Thus, assembly
600 is at a second raised position horizontally adjacent
the second downstream portion 650 of the lower convey-
or assembly 600 and spaced from the first portion 710
of the upper assembly at a selected distance.
[0029] The first portion 710 of the upper conveyor as-
sembly 700 is attached to upper rails 812, 814 with bars
712 and includes a conveyor belt 720 mounted about
rollers 720 extending between rails 724, 726 (Fig. 17). A
supporting plate 728 underlies the bottom surface of the
conveyor belt 720. Thus, a material bulk which has been
conveyed to a position atop first portion 610 of lower con-
veyor assembly 600 is again compressed between first
portions 610, 710 of lower 600 and upper 700 conveyor
assemblies.
[0030] As best shown in Fig. 16, the second down-
stream portion 650 of the lower conveyor assembly 600
includes a conveyor belt 652 mounted about rollers 654
extending between rails 656. A supporting plate 658 un-
derlies the upper surface of the conveyor belt 652. The
second portion 650 of the lower assembly 600 is pivotally

attached to a lower cross-strut 660 with first and second
pairs of spaced apart lower rocker arms 662. A mounting
plate 664 is sandwiched between each lower rocker arm
662 and rail 656 of the second portion 650 of the lower
assembly 600.
[0031] Similarly, the second downstream portion 750
of the upper conveyor assembly 700 includes a conveyor
belt 752 mounted about rollers 754 extending between
rails 756. A supporting plate 760 underlies the bottom
side of the conveyor belt 752. The second portion 750 of
the upper assembly 700 is attached to upper rails 812,
814 of the framework 810 with upper rocker arms 762.
A mounting plate 769 is sandwiched between each upper
rocker arm 762 and rail 756 of the second portion. At
least one pair of upper 762 and slower 662 rocker arms
(right side as viewed in Fig. 15) are fixedly joined together
with braces 766.
[0032] As shown in Fig. 15, when a material bulk 1000
has been recompressed between first portions 610, 710
of the lower 600 and upper 700 conveyor assemblies,
the rocker arms 662, 762 are simultaneously pivoted to
shift second portions 650, 750 between a first position
laterally spaced from first portions 610, 710 and a second
position immediately adjacent first portions. This pivotal
movement is provided by piston/cylinder combinations
770 with the cylinder 772 in a fixed position. One end of
rod 774 is attached to the mounting plates 664 of at least
one pair of opposed lower 662 rocker arms opposing
ends of piston/cylinder combinations 770 being mounted
to opposed central legs 812 of the framework 810. This
extension of piston rod 774 will pivot the lower rocker
arms 662 about their pivot points. As braces 766 link the
upper rocker arms 762 to lower rocker arms 662 this mo-
tion is transferred to upper portion 750 to likewise vary
the gap between the upper first and second conveyor
portions. Likewise retraction of piston rods 774 into cyl-
inder 772 reverses the rocker arm movement so as to
narrow the gap between the longitudinally adjacent por-
tion of the conveyor assemblies. This action diminishes
the decompression of the bulk as it passes across the
gap.
[0033] Accordingly, the gap between first portions 610,
710 and second portions 650, 750 of lower 600 and upper
700 conveyor assemblies is regulated to prevent loss of
material bulk fibers as the bulk is conveyed between first
and second portions (Fig. 15). The upper conveyor as-
sembly 700 is spaced from the lower assembly 600 such
that the respective belts 652, 752 of the second portions
650, 750 contact the bottom and top surfaces of’ the bulk
1000 once positioned therebetween. It is understood that
the spaced relationship between upper 700 and lower
600 conveyor assemblies may be manually adjustable.
For example, conveyor assembly 600 may be displaced
by user movement of the support beams 634, 636 along
the guide bars 642, 644 and maintenance thereat such
as by bolts extending through apertures in the guide bars
precluding movement of the lower plates 640. Assembly
650 may be mounted in different vertical positions or the
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framework according to the desired distance between
the upper 752 and lower 652 belts. This vertical adjust-
ment allows the height of the material bulk 1000 to be
user adjusted prior to packaging thereof. When a material
bulk has been conveyed to a position between second
portions 650, 750, the rocker arms 662, 762 are simul-
taneously pivoted in an opposed direction by operation
of piston/cylinder 770 to shift second portions to the first
position in the manner previously described (Fig. 16).
This action also aids in envelopment of the packaging
material about the bulk as to be described.
[0034] The packaging station frame 810 supports a
pair of bolts of packaging material 800, 802 presenting
sheets 800a, 802a of packaging material which span the
space between second portions 650, 750 of lower 600
and upper 700 conveyor belt assemblies. The packaging
station 500 includes a cutter/sealer 850 of a type known
in the art having upper 852 and lower 854 portions for
first thermally sealing the packaging sheets 800a, 802a
into a single sheet which spans the distance between
upper and lower conveyor belt assemblies (Figs 15 and
16).
[0035] Piston/cylinder combinations 856 are utilized to
move upper 852 and lower 854 portions of the cutter/
sealer 850 from a first spaced apart position which allows
a material bulk 1000 to pass through second portions
650, 750 of lower 600 and upper 700 conveyor belt as-
semblies and spanning material sheets (Fig. 15) to a sec-
ond position wherein upper 852 and lower 854 portions
of the cutter/sealer close behind the bulk (Fig. 16). Upon
closing, the cutter/sealer 850 cuts the package material
and thermally seals the cut ends thereof. Upper 852 and
lower 854 portions of the cutter/sealer 850 are coupled
together and slidably mounted to a guide bar 858 so as
to simultaneously move in opposed directions.
[0036] Downstream from the cutter/sealer 850 is an-
other sealer 870 of a type known in the art having a pair
of upper sealing plates 872 oppositely disposed about
rails 756 of the second portion 750 of upper conveyor
belt assembly 700 and a pair of lower sealing plates 874
oppositely disposed about rails 656 of the second portion
650 of lower conveyor assembly 600 (Fig. 2). Upper 872
and lower 874 sealing plates are coupled together and
slidably mounted to guide bars 876 so as to move in
opposed directions. Piston/cylinder combinations 878
(Fig. 13) are utilized to move the sealing plates between
a first open position and a second position in which lower
sealing plates 874 contact upper sealing plates 872 thus
to seal the packaging material sandwiched therebetween
(Fig. 16).
[0037] It is understood that the various conveyor belt
assemblies 300, 550, 600, 700 are powered by electric
motors 900 so as to convey and transfer materials ther-
ebetween. It is also understood that the extensions and
retractions of the above described piston/cylinder com-
binations 160, 342, 344, 630, 856, 878 are controlled in
a conventional manner. These assemblies may be re-
motely controlled by a control station 910 or through di-

rect electrical connections 920. Moreover, the unrolling
of the package material from bolts 800 and 802 so as to
present sheets 800a and 802a may be automatically or
directly controlled.
[0038] In operation, the conveyor belt assembly 300
is positioned at its first position wherein the belt 310 and
underlying plate 340 close the bottom aperture 120 of
the tower 100. The loose particulate matter is deposited
through aperture 130 and will fall to the bottom of the
tower atop the belt 310. At this position the compression
plate 200 is above the intake aperture 130 so as to pre-
clude interference with the incoming particulate.
[0039] Upon a select amount of material being fed into
the tower 100 the piston/cylinder combination is operated
so as to move the compression plate 200 into a dwelling,
tamping relationship atop the particulate matter. The
compression presented by the combination of the com-
pression and support plates 200, 340 and the surround-
ing tower walls forms a cube 1000 of the particulate ma-
terial. It is understood that the amount of material depos-
ited and the dwelling relationship of the compression
plate 200, relative to the support plate 340, may be ad-
justed so as to regulate the height of bulk 1000 while the
length and width thereof remaining fixed. Subsequent to
formation, the operation of the piston/cylinder combina-
tions 342, 344, along with the downward pressure of plate
200, displaces the conveyor assembly 300 with bulk 1000
thereon to a position below the bottom of the tower. The
conveyor belt 310, at this ground adjacent position, then
transfers the material bulk 1000 to the subsequent con-
veyor 550 and then to the packaging station 500.
[0040] During this latter transfer, the bulk 1000 is con-
veyed to a first ground adjacent position atop first portion
610 of the lower conveyor belt assembly 600 and then
raised to a second position in which the bulk is com-
pressed between first portions 610, 710. The bulk 1000
then passes through second portions 650, 750 of lower
600 and upper 700 conveyor belt assemblies across the
diminished longitudinal gap and through the spanning
sheet so that the sheet envelops the material bulk, the
slack being minimized by tension spring/dancer combi-
nations 880 and shifting of the second position away from
the first positions so as to enhance the envelopment.
Moreover the contact of the conveyor belt assemblies
650, 750 with the lower and upper surfaces of bulk 1000
further aids in bulk conveyance and sheet envelopment.
Also, this conveyor belt 650, 750 contact precludes the
compressed bulk 1000 from expansion towards its orig-
inal non-compressed volume. Thus, the desired package
height is maintained. The second portions 650, 750 then
convey this bulk 1000, as enveloped by the packaging
material, to a subsequent downstream station for palleti-
zation. A subsequent span of packaging sheets 800a,
802a may then be unrolled from bolts 800, 802 for en-
veloping the next bulk 1000 formed in tower 100.
[0041] I have found that the use of the vertical tower
100 presents a material bulk 1000 which is efficiently
formed. The downstream conveyance of the material
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bulk 1000 by the above combination of conveyor assem-
blies precludes the need to ram induce the horizontal
movement of the material bulk 1000. Thus, the elimina-
tion of frictional force diminishes, if not precludes, the
separation of particulate matter from the material bulk
1000 and/or the formation of fibrous lumps therein. More-
over, the presentation of the material sheets 800a, 802a
precludes the need to utilize separate bags and avoids
the associated expenses thereof. Accordingly, elimina-
tion of the particulate material loss along with the cost
effective use of packaging material presents an efficient
system for the formation and packaging of particulate
materials into a bulk form. In addition, the additional com-
pression of the bulk material 1000 immediately prior to
packaging, as well as the longitudinal shifting of the con-
veyor assemblies, enhances palletization of the particu-
late packages.

Claims

1. A system for downstream conveyance of a com-
pressed material in a bulk form comprising:

a framework (500);
a second conveyor means (610) mounted to
said framework and presenting a conveyor sur-
face for forming a base for supporting a com-
pressed bulk form (1000) characterised in that
the system additionally comprises:

a third conveyor means (710) mounted to
said framework and vertically spaced from
said second conveyor means for bearing
against a top of the material bulk to maintain
the compression relationship of the bulk
form, said second and third conveyor
means urging the bulk material down-
stream;
means (630, 632) for adjusting said vertical
space between said second and third con-
veyor means corresponding to the height of
the bulk form, whereby to again compress
the bulk form on said conveyor surface of
said first conveyor means;
a fourth conveyor means (650) mounted to
said framework and movable between a first
position longitudinally spaced from said
second conveyor means and a second po-
sition longitudinally adjacent said second
conveyor means;
a fifth conveyor means (750) mounted to
said framework and movable between a first
position longitudinally spaced from said
third conveyor means and a second position
longitudinally adjacent said third conveyor
means, said fifth conveyor means vertically
displaced from said fourth conveyor means

corresponding to said vertical space be-
tween said second and third conveyor
means to present a space for reception of
the material bulk therebetween; and
means (770) for regulating said longitudinal
space between said second and third and
said fourth and fifth longitudinally spaced
conveyor means.

2. A system as claimed in claim 1 further comprising:

a vertical sheet of packaging material (800, 802)
traversing said longitudinal space between said
conveyor means, an operation of said conveyor
means transferring said material bulk (1000)
from said second and third conveyor means
(610, 710) to said fourth and firth conveyor
means (650, 750), said operation directing said
material bulk through said packaging material
sheet for envelopment thereby for conveyance
to a downstream location.

3. A system as claimed in claim 1 or claim 2 wherein
said longitudinal space regulating means comprises:

at least one piston/cylinder assembly (700) in-
cluding a rod (774) attached to said framework
(500);
a plurality of rocker arms (662, 762) having a
first end pivotally attached to said framework
and a second end attached to said fourth or fifth
conveyor means (650, 750), said at least one
piston/cylinder assembly attached to at least
one of said rocker arms;
means (776) for linking movement of said rocker
arms attached to said fourth conveyor means to
said rocker arms attached to said fifth conveyor
means;
an extension of said rod from said cylinder piv-
oting said rocker arms in a first direction to move
said fourth and fifth conveyor means (650, 750)
towards said second and third conveyor means
(610, 710) to reduce said longitudinal space be-
tween said second and third and fourth and fifth
conveyor means, a retraction of said rod into
said cylinder moving said fourth and fifth con-
veyor means in a direction to increase the lon-
gitudinal space between said second and third
and fourth and fifth conveyor means.

4. A system as claimed in any one of claims 1 to 3
wherein said vertical space adjusting means com-
prises:

at least one piston/cylinder assembly (630, 632)
including a rod (632) attached to said framework
(500) and said second conveyor means (610);
means (634, 636) for linking movement of said
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rod of said piston/cylinder assembly with said
second conveyor means;
a movement of said rod moving said first con-
veyor in up or down directions relative to said
third conveyor means, whereby to adjust said
vertical space between said second and third
conveyor means.

5. A system for forming and packaging particulate ma-
terial in a bulk form comprising the system as claimed
in any one of claims 1 to 4 and additionally compris-
ing:

a compression tower (100) comprising:

a chamber presented by a series of walls
(102, 104, 106, 108, 110);
a ram assembly (160,200) in said chamber
having a first position adjacent a top of said
tower and selectably extendable to a sec-
ond position adjacent a lower end of said
tower;
an opening (120) at said lower end of said
tower;
first conveyor means (300) presenting a
conveyor surface (310) for forming a base
of said tower, said first conveyor means
movable between a first position wherein
said surface (310) closes said opening
(120) and a second position wherein said
surface is downwardly displaced from said
opening of said tower;
an inlet (130) in said tower adapted for de-
posit of particulate material therein, the de-
posited material falling upon said first con-
veyor means surface (310) at said first po-
sition, an extension of said ram (160,200)
to said second position adapted for com-
pressing the material into a bulk form (1000)
atop said conveyor means surface, the bulk
being displaced below said tower upon said
movement of said first conveyor means sur-
face (310) to said second position down-
wardly displaced from said opening (120)
of said tower, said first conveyor means in-
cluding a conveyor belt (510) for moving the
bulk downstream of said tower.

6. A method of conveying a bulk material (1000) in a
compressed form comprising the steps of:

initially forming a supply of particulate material
into a bulk form;
compressing said bulk form;

characterised in that the method additionally com-
prises the steps of:

conveying said bulk form along a first surface
(510) to a second surface (610) downstream
from said first surface;
providing a third surface (710) at a vertical dis-
tance above said second surface;
raising said second surface towards said third
surface for further compression of said bulk ma-
terial downstream between said second and
third surfaces;
conveying said compressed bulk material along
said raised second surface;
providing a fourth surface (650) moveable be-
tween a first position longitudinally spaced from
said second surface and a second position lon-
gitudinally adjacent said second surface;
providing a fifth surface (750) movable between
a first position longitudinally spaced from said
third surface and a second position longitudinal-
ly adjacent said third surface; and
transferring said bulk material to said down-
stream fourth surface when said fourth surface
is in said second position, said fifth surface being
a distance above said fourth surface, said dis-
tance between said fourth and fifth surfaces fur-
ther compressing the enveloped bulk material.

7. A method as claimed in claim 6 further comprising
the steps of:

traversing a sheet of packaging material
(800,802) across an end of said second and third
surfaces (610, 710);
conveying said bulk material (1000) through
said packaging material for envelopment there-
by; and
transferring said enveloped material to said
downstream fourth surface (650) longitudinally
displaced from said second surface.

8. A method as claimed in claim 7 further comprising
the step of conveying said enveloped bulk material
(1000) on said fourth surface (650) to a downstream
location.

9. The method as claimed in claim 7 further comprising
the steps of shifting said fourth surface (650) towards
said second surface (610) upon said transfer to min-
imize said longitudinal displacement between said
second and fourth surfaces.

Patentansprüche

1. System zum Stromabwärtsbefördern eines kompri-
mierten Materials in einer Blockform, wobei das Sy-
stem Folgendes umfasst:

ein Gerüst (500),

11 12 



EP 1 409 348 B1

8

5

10

15

20

25

30

35

40

45

50

55

ein zweites Beförderungsmittel (610), das an
dem Gerüst angebracht ist und eine Fördermit-
telfläche bereitstellt, um eine Basis zum Tragen
einer komprimierten Blockform (1000) zu bilden,
dadurch gekennzeichnet, dass das System
zusätzlich Folgendes umfasst:

ein drittes Beförderungsmittel (710), das an
dem Gerüst angebracht und mit Zwischen-
raum in Vertikalrichtung von dem zweiten
Beförderungsmittel angeordnet ist, um an
einem Oberteil des Materialblocks anzulie-
gen, um die Kompressionsbeziehung der
Blockform aufrechtzuerhalten, wobei das
zweite und das dritte Beförderungsmittel
das Blockmaterial stromabwärts drängen,
Mittel (630, G32) zum Einstellen des verti-
kalen Raums zwischen dem zweiten und
dem dritten Beförderungsmittel entspre-
chend der Höhe der Blockform, um da-
durch die Blockform auf der Fördermittel-
fläche des ersten Beförderungsmittels wie-
der zu komprimieren,
ein viertes Beförderungsmittel (650), das an
dem Gerüst angebracht ist und bewegt wer-
den kann zwischen einer ersten Position,
mit Zwischenraum in Längsrichtung von
dem zweiten Beförderungsmittel angeord-
net, und einer zweiten Position, in Längs-
richtung angrenzend an das zweite Beför-
derungsmittel,
ein fünftes Beförderungsmittel (750), das an
dem Gerüst angebracht ist und bewegt wer-
den kann zwischen einer ersten Position,
mit Zwischenraum in Längsrichtung von
dem dritten Beförderungsmittel angeord-
net, und einer zweiten Position, in Längs-
richtung angrenzend an das dritte Beförde-
rungsmittel wobei das fünfte Beförderungs-
mittel entsprechend dem vertikalen Raum
zwischen dem zweiten und dem dritten Be-
förderungsmittel in Vertikalrichtung gegen-
über dem vierten Beförderungsmittel ver-
schoben ist, um einen Raum für die Aufnah-
me des Materialblocks zwischen denselben
bereitzustellen, und
Mittel (770) zum Regulieren des Längs-
raums zwischen dem zweiten und dem drit-
ten und dem vierten und dem fünften Beför-
derungsmittel, die mit Zwischenraum in
Längsrichtung angeordnet sind.

2. System nach Anspruch 1, das ferner Folgendes um-
fasst:

eine vertikale Bahn von Verpackungsmaterial
(800, 802), die den Längsraum zwischen den
Beförderungsmitteln quert, wobei ein Betätigen

der Beförderungsmittel den Materialblock
(1000) von dem zweiten und dem dritten Beför-
derungsmittel (610, 710) zu dem vierten und
dem fünften Beförderungsmittel (650, 750) um-
setzt, wobei das Betätigen den Materialblock
zum Umhüllen durch dieselbe durch die Verpak-
kungsmaterialbahn führt, zum Befördern zu ei-
ner stromabwärts gelegenen Position.

3. System nach Anspruch 1 oder Anspruch 2, wobei
das Längsraum-Regulierungsmittel Folgendes um-
faßt:

wenigstens eine Kolben-Zylinder-Baugruppe
(700) einschließlich einer Stange (774), die an
dem Gerüst (500) befestigt ist,
mehrere Schwinghebel (662, 762), die ein er-
stes Ende, das schwenkbar an dem Gerüst be-
festigt ist, und ein zweites Ende, das an dem
vierten oder dem fünften Beförderungsmittel
(650, 750) befestigt ist, haben, wobei die wenig-
stens eine Kolben-Zylinder-Baugruppen an we-
nigstens einem der Schwinghebel befestigt ist,
Mittel (776) zum Verknüpften der Bewegung der
an dem vierten Beförderungsmittel befestigten
Schwinghebel mit den an dem fünften Beförde-
rungsmittel befestigten Schwinghebeln,
wobei ein Ausfahren der Stange aus dem Zylin-
der die Schwinghebel in einer ersten Richtung
schwenkt, um das vierte und das fünfte Beför-
derungsmittel (650, 750) zu dem zweiten und
dem dritten Beförderungsmittel (610, 710) hin
zu bewegen, um den Längsraum zwischen dem
zweiten und dem dritten und dem vierten und
dem fünften Beförderungsmittel zu verringern,
wobei ein Einziehen der Stange in den Zylinder
das vierte und das fünfte Beförderungsmittel in
einer Richtung bewegt, um den Längsraum zwi-
schen dem zweiten und dem dritten und dem
vierten und dem fünften Beförderungsmittel zu
steigern.

4. System nach einem der Ansprüche 1 bis 3, wobei
das Vertikalraum-Einstellungsmittel Folgendes um-
fasst:

wenigstens eine Kolben-Zylinder-Baugruppe
(630, 632) einschließlich einer Stange (632), die
an dem Gerüst (500) und dem zweiten Beförde-
rungsmittel (610) befestigt ist.
Mittel (634, 636) zum Verknüpfen der Bewe-
gung der Stange der Kolben-Zylinder-Baugrup-
pe mit dem zweiten Beförderungsmittel,
wobei eine Bewegung der Stange das erste För-
dermittel in einer Aufwärts- oder einer Abwärts-
richtung im Verhältnis zu dem dritten Beförde-
rungsmittel bewegt, um dadurch den vertikalen
Raum zwischen dem zweiten und dem dritten
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Beförderungsmittel einzustellen.

5. System zum Formen und Verpacken von teilchen-
förmigem Material in einer Blockform, wobei das Sy-
stem das System nach einem der Ansprüche 1 bis
4 umfasst und zusätzlich Folgendes umfasst:

einen Kompressionsturm (100), der Folgendes
umfasst:

eine Kammer, die durch eine Reihe von
Wänden (102, 104, 106, 108, 110) bereit-
gestellt wird,
eine Stößelbaugruppe (160, 200) in der
Kammer, die eine erste Position, angren-
zend an einen Oberteil des Turmes, hat und
selektiv zu einer zweiten Position, angren-
zend an ein unteres Ende des Turms, aus-
gefahren werden kann,
eine Öffnung (120) am unteren Ende des
Turms,
ein erstes Beförderungsmittel (300), das ei-
ne Fördermittelfläche (310) bereitstellt, um
eine Basis des Turms zu bilden, wobei das
erste Beförderungsmittel bewegt werden
kann zwischen einer ersten Position, in der
die Fläche (310) die Öffnung (120) ver-
schließ, und einer zweiten Position, in der
die Fläche gegenüber der Öffnung des
Turms nach unten verschoben ist,
einen Einlass (130) in dem Turm, eingerich-
tet zum Ablagern von teilchenförmigem Ma-
terial in demselben, wobei das abgelagerte
Material an der ersten Position auf die erste
Beförderungsmittelfläche (310) fällt, wobei
ein Ausfahren des Stößels (160, 200) zu der
zweiten Position dafür eingerichtet ist, das
Material in eine Blockform (1000) oben auf
der Beförderungsmittelfläche zu kompri-
mieren, wobei der Block auf die Bewegung
der ersten Beförderungsmittelfläche (310)
zu der zweiten Position hin von der Öffnung
(120) des Turms unter den Turm verscho-
ben wird, wobei das erste Beförderungsmit-
tel ein Förderband (510) einschließt, um
den Block stromabwärts von dem Turm zu
bewegen.

6. Verfahren zum Befördern eines Blockmaterials
(1000) in einer komprimierten Form, wobei das Ver-
fahren die folgenden Schritte umfasst:

anfangs Formeln einer Zufuhr von teilchenför-
migem Material zu einer Blockform,
Komprimieren der Blockform,

dadurch gekennzeichnet, dass das Verfahren zu-
sätzlich die folgenden Schritte umfasst:

Befördern der Blockform längs einer ersten Flä-
che (510) zu einer zweiten Fläche (610), strom-
abwärts von der ersten Fläche,
Bereitstellen einer dritten Fläche (710) in einem
vertikalen Abstand oberhalb der zweiten Fläche,
Erhöhen der zweiten Fläche hin zu der dritten
Fläche für eine weitere Kompression des Block-
materials stromabwärts zwischen der zweiten
und der dritten Fläche,
Befördern des komprimierten Blockmaterials
längs der erhöhten zweiten Fläche,
Bereitstellen einer vierten Fläche (650), die be-
wegt werden kann zwischen einer ersten Posi-
tion, mit Zwischenraum in Längsrichtung von
der zweiten Fläche angeordnet, und einer zwei-
ten Position, in Längsrichtung angrenzend an
die zweite Fläche,
Bereitstellen einer fünften Fläche (750), die be-
wegt werden kann zwischen einer ersten Posi-
tion, mit Zwischenraum in Längsrichtung von
der dritten Fläche angeordnet, und einer zwei-
ten Position, in Längsrichtung angrenzend an
die dritten Fläche, und
Umsetzen des Blockmaterials zu der stromab-
wärts gelegenen vierten Fläche, wenn sich die
vierte Fläche in der zweiten Position befindet,
wobei sich die fünfte Fläche in einem Abstand
oberhalb der vierten Fläche befindet, wobei der
Abstand zwischen der vierten und der fünften
Fläche das umhüllte Blockmaterial weiter kom-
primiert.

7. Verfahren nach Anspruch 6, das ferner die folgenden
Schritte umfasst:

Queren einer Bahn von Verpackungsmaterial
(800, 802) über ein Ende der zweiten und der
dritten Fläche (610, 710),
Befördern des Blockmaterials (1000) durch das
Verpackungsmaterial zum Umhüllen durch das-
selbe und
Umsetzen des umhüllten Materials zu der
stromabwärts gelegenen vierten Fläche (650),
die in Längsrichtung gegenüber der zweiten Flä-
che verschoben ist.

8. Verfahren nach Anspruch 7, das ferner den Schritt
umfaßt, das umhüllte Blockmaterial (1000) auf der
vierten Fläche (650) zu einer stromabwärts gelege-
nen Position zu befördern.

9. Verfahren nach Anspruch 7, das ferner die Schritte
umfasst, auf die Umsetzung hin die vierte Fläche
(650) zu der zweiten Fläche (610) hin zu verschie-
ben, um die Lüngsverschiebung zwischen der zwei-
ten und der vierten Fläche auf ein Minimum zu ver-
ringern.
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Revendications

1. Système de transport vers l’aval d’un matériau com-
primé sous forme de matériau en vrac, comprenant :

un châssis (500) ;
un deuxième moyen de transport (610) monté
sur ledit châssis et présentant une surface de
transport pour former une base afin de supporter
une forme en vrac comprimée (1000), caracté-
risé en ce que le système comprend en outre :

un troisième moyen de transport (710) mon-
té sur ledit châssis et espacé verticalement
dudit deuxième moyen de transport, destiné
à reposer contre une partie supérieure de
la masse en vrac du matériau afin de main-
tenir la relation de compression de la forme
en vrac, lesdits deuxième et troisième
moyens de transport poussant le matériau
en vrac vers l’aval ;
un moyen (630, 632) pour ajuster ledit es-
pace vertical entre lesdits deuxième et troi-
sième moyens de transport, correspondant
à la hauteur de la forme en vrac, pour com-
primer ainsi de nouveau la forme en vrac
sur ladite surface de transport dudit premier
moyen de transport ;
un quatrième moyen de transport (650)
monté sur ledit châssis et pouvant être dé-
placé entre une première position espacée
longitudinalement dudit deuxième moyen
de transport, et une deuxième position lon-
gitudinalement adjacente audit deuxième
moyen de transport ;
un cinquième moyen de transport (750)
monté sur ledit châssis et pouvant être dé-
placé entre une première position espacée
longitudinalement dudit troisième moyen de
transport, et une deuxième position longitu-
dinalement adjacente audit troisième
moyen de transport, ledit cinquième moyen
de transport étant déplacé verticalement
par rapport audit quatrième moyen de trans-
port, correspondant audit espace vertical
entre lesdits deuxième et troisième moyens
de transport pour présenter un espace en
vue de la déception de la masse en vrac du
matériau entre eux ; et
un moyen (770) pour régler ledit espace lon-
gitudinal entre lesdits deuxième et troisième
et lesdits quatrième et cinquième moyens
de transport à espacement longitudinal.

2. Système selon la revendication 1, comprenant en
outre:

une feuille verticale de matériau d’emballage

(800, 802) traversant ledit espace longitudinal
entre lesdits moyens de transport, l’actionne-
ment desdits moyens de transport entraînant le
transfert de ladite masse en vrac du matériau
(1000) desdits deuxième et troisième moyens
de transport (610, 710) vers lesdits quatrième
et cinquième moyens de transport (650, 750),
ledit actionnement dirigeant ladite masse en
vrac du matériau à travers ladite feuille de ma-
tériau d’emballage en vue d’un enveloppement
par celui-ci et du transport vers un emplacement
situé en aval.

3. Système selon les revendications 1 ou 2, dans lequel
ledit moyen de réglage de l’espace longitudinal com-
prend:

au moins un assemblage à piston/cylindre (700)
englobant une tige (774) fixée sur ledit châssis
(500) ;
plusieurs bras culbuteurs (662, 762) comportant
une première extrémité fixée de manière pivo-
tante sur ledit châssis, et une deuxième extré-
mité fixée sur lesdits quatrième ou cinquième
moyens de transport (650, 750), ledit au moins
un assemblage à piston et cylindre étant fixé sur
au moins un desdits bras culbuteurs ;
un moyen (776) pour établir une liaison entre le
déplacement desdits bras culbuteurs fixés sur
ledit quatrième moyen de transport et lesdits
bras culbuteurs fixés sur ledit cinquième moyen
de transport ;
une extension de ladite tige dudit cylindre faisant
pivoter lesdits bras culbuteurs dans une premiè-
re direction, pour déplacer lesdits quatrième et
cinquième moyens de transport (650, 750) vers
lesdits deuxième et troisième moyens de trans-
port (610, 710), afin de réduire ledit espace lon-
gitudinal entre lesdits deuxième et troisième et
lesdits quatrième et cinquième moyens de
transport, une rétraction de ladite tige dans ledit
cylindre entraînant le déplacement desdits qua-
trième et cinquième moyens de transport dans
une direction afin d’accroître l’espace longitudi-
nal entre lesdits deuxième et troisième et lesdits
quatrième et cinquième moyens de transport.

4. Système selon l’une quelconque des revendications
1 à 3, dans lequel ledit moyen de réglage de l’espace
vertical comprend :

au moins un assemblage à piston/cylindre (630,
632) englobant une tige (632) fixée sur ledit
châssis (500) et ledit deuxième moyen de trans-
port (610) ;
un moyen (634, 636) pour établir une liaison en-
tre le déplacement de ladite tige dudit assem-
blage à piston/cylindre et ledit deuxième moyen
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de transport ;
un déplacement de ladite tige entraînant le dé-
placement dudit premier transporteur dans des
directions allant vers le haut ou vers le bas par
rapport audit troisième moyen de transport, pour
ajuster ainsi ledit espace vertical entre lesdits
deuxième et troisième moyens de transport.

5. Système pour former et emballer un matériau parti-
culaire en forme de vrac comprenant le système se-
lon l’une quelconque des revendications 1 à 4, et
comprenant en outre :

une tour de compression (100), comprenant :

une chambre définie par une série de parois
(102, 104, 106, 108, 110);
un assemblage de coulisseau (160, 200)
dans ladite chambre, ayant une première
position adjacente à une partie supérieure
de ladite tour et pouvant être étendu sélec-
tivement vers une deuxième position adja-
cente à une extrémité inférieure de ladite
tour ;
une ouverture (120) au niveau de ladite ex-
trémité inférieure de ladite tour ;
un premier moyen de transport (300), pré-
sentant une surface de transport (310) pour
former une base de ladite tour, ledit premier
moyen de transport pouvant être déplacé
entre une première position, dans laquelle
ladite surface (310) ferme ladite couverture
(120), et une deuxième position, dans la-
quelle ladite surface est déplacée vers le
bas par rapport à ladite ouverture de ladite
tour;
une entrée (130) dans ladite tour adaptée
pour le dépôt d’un matériau particulaire, le
matériau déposé retombant sur ladite sur-
face du premier moyen de transport (310)
au niveau de ladite première position, une
extension dudit coulisseau (160, 200) vers
ladite deuxième position étant adaptée pour
comprimer le matériau en une forme en vrac
(1000) en haut de ladite surface du moyen
de transport, le matériau en vrac étant dé-
placé au-dessous de ladite tour lors dudit
déplacement de ladite surface du premier
moyen de transport (310) vers ladite
deuxième position, déplacée vers le bas par
rapport à ladite ouverture (120) de ladite
tour, ledit premier moyen de transport en-
globant une courroie de transport (510)
pour déplacer le matériau en vrac vers l’aval
de ladite tour.

6. Procédé de transport d’un matériau en vrac (1000)
sous une forme comprimée, comprenant les étapes

ci-dessous :

fourniture initiale de matériau particulaire sous
une forme en vrac ;
compression de ladite forme en vrac ;

caractérisé en ce que le procédé comprend en
outre les étapes ci-dessous :

transport de ladite forme en vrac le long d’une
première surface (510) vers une deuxième sur-
face (610), en aval de ladite première surface ;
établissement d’une troisième surface (710) à
une distance verticale au-dessus de ladite
deuxième surface ;
soulèvement de ladite deuxième surface vers
ladite troisième surface pour comprimer davan-
tage ledit matériau en vrac vers l’aval entre les-
dites deuxième et troisièmes surfaces ;
transport dudit matériau en vrac comprimé le
long de ladite deuxième surface surélevée ;
établissement d’une quatrième surface (650),
pouvant être déplacée entre une première po-
sition, espacée longitudinalement de ladite
deuxième surface, et une deuxième position
longitudinalement adjacente à ladite deuxième
surface ;
établissement d’une cinquième surface (750)
pouvant être déplacée entre une première po-
sition espacée longitudinalement de ladite troi-
sième surface, et une deuxième position longi-
tudinalement adjacente à ladite troisième surfa-
ce; et
transfert dudit matériau en vrac vers ladite qua-
trième surface située en aval lorsque ladite qua-
trième surface se trouve dans ladite deuxième
position, ladite cinquième surface étant située à
une certaine distance au-dessus de ladite qua-
trième surface, ladite distance entre lesdites
quatrième et cinquième surfaces comprimant
davantage le matériau en vrac enveloppé.

7. Procédé selon la revendication 6, comprenant en
outre les étapes ci-dessous :

passage d’une feuille de matériau d’emballage
(800, 802) à travers une extrémité desdits
deuxième et troisième surfaces (610, 710) ;
transport dudit matériau en vrac (1000) à travers
ledit matériau d’emballage en vue d’un envelop-
pement par celui-ci ; et
transfert dudit matériau enveloppé vers ladite
quatrième surface située en aval (650), dépla-
cée longitudinalement par rapport à ladite
deuxième surface.

8. Procédé selon la revendication 7, comprenant en
outre l’étape de transport dudit matériau en vrac en-
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veloppé (1000) sur ladite quatrième surface (650)
vers un emplacement situé en aval.

9. Procédé selon la revendication 7, comprenant en
outre les étapes de déplacement de ladite quatrième
surface (650) vers ladite deuxième surface (610) lors
dudit transfert pour réduire au minimum ledit dépla-
cement longitudinal entre lesdites deuxième et qua-
trième surfaces.
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