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(57) A packaging machine (2) for continuously set-
ting up and loading top gripping type cartons (10) into a
crate (82) containing at least one article (B), which ma-
chine comprises feed means (36) sequentially to deliver
successive cartons from a supply (34) in flat collapsed
condition to a setting up station (S) of the machine,
means to restrain (36) upper portions of the carton rel-
ative to the lower portions thereof so that lower portions
are moved away from said upper portions to bring the
carton into a set up condition, means to group (38) a
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Packaging machine and method for setting up a carton

plurality of said cartons as they are moved downstream,
means for transferring (92) said grouped (32) cartons to
said crate (82) and means for locating and locking (98,
124) each said carton over neck portions of at least one
article (B) contained within said crate (82) characterized
in that the carton is moved from a set up station to group-
ing means in a first direction by carton conveying means
and in that the carton is moved from the grouping means
to the locating and locking means in a second direction
by the carton conveying means.
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Description

[0001] This invention relates to a packaging machine
and is particularly useful for processing cartons of the
top gripping type which are adapted to accommodate a
plurality of articles, for example, four or six glass bever-
age bottles.

[0002] Top gripping cartons for accommodating glass
bottles normally have side (and end) walls adapted to
form a substantially rigid tubular structure. It is often de-
sirable to use a so called clip type article carrier to trans-
port the grouped articles. The clip type carrier is normal-
ly provided with at least one aperture to receive an upper
portion of the article. In some embodiments, tabs are
used to engage the underside of the flange of an article
to lock the article in the carton. Optionally, tabs are used
to maintain the carton in a set up condition.

[0003] Such cartons incorporate a midriff fold line
about which the cartons are hinged when erected from
a flat condition into a set up condition ready for loading.
There is a tendency for the cartons to collapse back to
their flat condition during or immediately after set up pri-
or to loading and it is necessary to set up the carton and
to support the carton immediately after set up so that
this tendency to collapse is mitigated.

[0004] Further, it is necessary to transfer the cartons
from a set up station to a loading station. The packaging
machine according to the present invention is adapted
to feed successive cartons onto a loading station sited
on a crate conveying line. The cartons are interengaged
with bottles contained within these crates during contin-
uous forward feed. Thus, it is necessary to provide a
packaging machine that performs a number of carton
set up and loading functions.

[0005] The machine is readily adjustable to accom-
modate a wide range of carton sizes without undue time
being taken to adapt the machine from running one size
of carton to running a different size of carton.

[0006] A further problem associated with known pack-
aging machines is that they require a sizeable floor area.
The present invention seeks to mitigate these problems
by using a bi-directional conveying system for the carton
and crates.

[0007] One aspect of the invention provides a pack-
aging machine for continuously setting up and loading
top gripping type cartons into a crate containing at least
one article when said carton is continuously moved
downstream by carton conveying means, which ma-
chine comprises feed means sequentially to deliver suc-
cessive cartons from a supply in flat collapsed condition
to a setting up station of the machine, means to restrain
upper portions of the carton relative to the lower portions
thereof so that lower portions are moved away from said
upper portions to bring the carton into a set up condition,
means to group at least one said carton as it is moved
downstream, means for transferring said grouped car-
tons to said crate and means for locating and locking
each said carton over neck portions of at least one arti-
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cle contained within said crate.

[0008] Another aspect of the invention provides a de-
vice for transferring a carton from a carton set up station
to a carton loading station in a packaging machine com-
prising conveying means for conveying a carton be-
tween said stations and means for receiving and retain-
ing at least one carton to be transferred between sta-
tions, wherein said conveying means comprises guide
means connected to said carton receiving means and a
guide track for receiving said guide means, said guide
track being adapted to guide said guide means and said
receiving means to receive and retain atleast one carton
to transfer said carton to the loading station, to locate
said carton at said loading station for loading said car-
ton.

[0009] According to an optional feature of this aspect
of the invention, said device may comprise control
means for controlling said conveying means so that said
carton is loaded during continuous forward movement.
[0010] According to another optional feature of this
aspect of the invention, said at least one article may be
conveyed to the loading station by second conveying
means and wherein said control means controls said
second conveying means for continuous forward move-
ment of said articles.

[0011] According to another optional feature of this
aspect of the invention, said device may further com-
prise a second guide means and guide track sited at the
loading station being oppositely disposed to the first
guide means and guide track, said second guide means
and guide track being provided to load said cartons with
at least one article.

[0012] Optionally, said guide means may comprise a
roller follower.

[0013] According to another optional feature of this
aspect of the invention, said carton receiving means
may comprise carton engagement means, connected to
a reciprocating arm capable of raising and as the case
may be lowering said carton engagement means be-
tween said stations.

[0014] According to another optional feature of this
aspect of the invention, said carton engagement means
may comprise at least one suction cup and cup holder,
said at least one suction cup being connected to a vac-
uum supply during said carton engagement.

[0015] Another aspect of the invention provides a
method of continuously setting up and loading top grip-
ping type cartons, which method comprises causing
each such carton sequentially to be delivered in flat col-
lapsed condition to an infeed end of a packaging ma-
chine, restraining upper portions of the carton relative
to lower portions thereof as it is moved downstream so
as to bring the carton into a set up condition, causing
the carton to be grouped with a second carton situated
adjacent said first carton, transferring said grouped car-
tons to a crate comprising at least one article, locating
and locking said cartons over portions of at least one
article contained in said crate. Optionally, the method
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further comprises the steps of transferring said grouped
cartons to a second set up station for erecting the end
panels of each said carton, prior to the transfer of said
grouped cartons to said crate.

[0016] According to an optional feature of this aspect
of the invention, the cartons may be conveyed from said
infeed end to said first and second set up stations in a
first direction and conveyed to said loading station from
said second set up station.

[0017] According to another optional feature of this
aspect of the invention, said crate may be conveyed
through said packaging machine in said second direc-
tion.

[0018] Anembodiment of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings in which:

FIGURE 1 is a perspective view of a machine ac-
cording to the invention from a point of view wherein
the upstream end the the machine is positioned to
the left;

FIGURE 2 is a perspective view of the machine
shown in Figure 1 from a point of view wherein the
downstream end of the machine is positioned to the
right;

FIGURES 3a and 3b are perspective views of top
gripping type cartons suitable for use with a ma-
chine according to the invention;

FIGURE 4 is a perspective view of the carton sup-
ply/feed and setting up station of the machine
shown in Figure 1;

FIGURE 5 is a perspective view of the end panel
erection station of the machine shown in Figures 1;

FIGURE 6 is a perspective view of the carton load-
ing station and crate conveying lines;

FIGURE 7 is a perspective view of the outfeed end
of the machine according to the invention;

FIGURE 8 is a perspective view of the vacuum
plunger support assembly;

FIGURESs 9 a, b and ¢ are views showing the detail
of the vacuum plunger support assembly;

FIGURE 10 is a perspective view of the vacuum
plunger device at the upstream end of the machine
according to the invention; and

FIGURE 11 is a perspective view of the vacuum
plunger device at the downstream end of the ma-
chine according to the invention.
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[0019] As shown in Figures 1 and 2, the cartons are
fed into the machine in one direction X and the cartons
are erected and then direction of carton flow is reversed
to enable the cartons to be packaged with articles held
in crates moving in an opposite direction Y to the carton
infeed. The infeed and outfeed ends of the machine are
adjacent. It is apparent from the drawings that this con-
figuration results in a machine that uses less floor area
in a bottling plant, often an important commercial con-
sideration in machine selection.

[0020] Referring to the drawings and in particular, Fig-
ures 1 and 2, there is shown a packaging machine 2 for
continuously setting up and loading top gripping type
cartons 10 into a crate 82 containing at least one article
B wherein the carton 10 is continuously moved down-
stream by carton conveying means 50, which machine
comprises feed means 36 sequentially to deliver suc-
cessive cartons 10 from a supply 34 in flat collapsed
condition to a setting up station S of the machine, means
36 to restrain upper portions of the carton relative to the
lower portions thereof so that lower portions are moved
away from said upper portions to bring the carton into a
set up condition, means 38 to group at least one said
carton as it is moved downstream, means 92 for trans-
ferring said grouped cartons 32 to said crate 82 and
means 98, 124 for locating and locking each said carton
over neck portions of at least one article B contained
within said crate 82.

[0021] A top gripping type carton 10 is illustrated in
Figure 3a, which is packaged in a machine of the
presentinvention. The carton 10 is formed from a unitary
blank made from paperboard or similar sheet material.
The carton 10 includes a top panel 12, a first side wall
panel 14, base panel 16 and a second side wall 18
hingeably connected one to next to form a tubular struc-
ture. The ends of the carton are closed by an end panel
flap structure generally shown by reference numerals
20 and 22 atrespective ends of the carton. Six apertures
24, 25 are formed in both the top and bottom panels 12,
16. Locking tabs 26, 27 extend from the upper edge of
end panels 20, 22. The apertures of the top panel are
in registry with corresponding apertures of the bottom
panel and are adapted to receive and retain six articles
arranged in two rows of three articles.

[0022] It is envisaged that the carton can vary de-
pending upon the shape and/or quantity of the articles
to be packaged and accordingly, a machine in accord-
ance with the present invention is adjustable in numer-
ous respects, so that it can process a wide variety of
such cartons. The principle dimensions which are likely
to be varied are shown in Figure 3a in which "H" is the
overall height of the set up carton equivalent to the dis-
tance between the top panel and the base panel, "L" is
the overall length of the carton when the end flaps are
closed. For example, the packaging of four articles is
achieved by using a carton as shown in Figure 3b.
[0023] Referring again to Figures 1 and 2 of the draw-
ings, there is shown a machine 2 for processing cartons
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10 of the type outlined above. The carton 10 is supplied
in a flat collapsed condition about fold lines 28 and 29
such that the top panel 12 and first side panel 14 are in
a face contacting relationship with second side panel 18
and base panel 20.

[0024] The upstream end of the machine, shown in
Figure 4, includes a hopper 34 in which a multiplicity of
cartons 10 in flat collapsed condition are held in two or
three rows ready for processing. The cartons are re-
moved from the hopper in pairs or trio by a rotary vacu-
um feeder 36 fed two or three at a time on to a carton
conveyor 38. In the embodiment illustrated, the rotary
feeder 36 comprises four pairs of suction cups 40 inter-
connected to a drive shaft 42 by drive rods 44 fixed on
a device 44a turning freely around drive shaft 42. Drive
rods 44 slide freely through device 44b which supports
suction cups 40. The suction cups 40 and drive rods 44
are connected to cam track 46 and cam followers 48
which provide a uniform path for the suction cups 40
when the main shaft 42 is rotated. Thus, a pair or trio of
collapsed cartons is removed from the hopper in direc-
tion A illustrated in Figure 4 such that top and bottom
walls of each collapsed carton are separated by centrif-
ugal force as the collapsed cartons are rotated. The col-
lapsed cartons are rotated at sufficient velocity for the
top and bottom panels to be moved apart, thus partly
erecting the cartons. It will be appreciated that other ro-
tary feeders, for example EP 0 429 231 can be used
instead without departing from the scope of the inven-
tion.

[0025] In this embodiment, the carton conveyor 38 is
adapted to group two pairs of cartons 32 together. The
conveyor 38 moves each group forward to be trans-
ferred to an overhead vacuum plunger unit 50, de-
scribed below. The carton conveyor 38 comprises an
endless chain 52 driven by suitable drive means, for ex-
ample a servo motor (not shown) and an endless series
of leading and trailing lugs 54, 56 for receiving the ad-
jacent cartons and maintaining the side walls 14, 18 in
a substantially vertical spaced relationship. As illustrat-
ed in Figure 4, the leading side wall 14 comes into con-
tact with the leading lug 54, the trailing lug 56 assumes
a position immediately behind the cartons which is, of
course, in a set up fully open condition. It will be appre-
ciated that the leading and trailing lugs 54, 56 can con-
tribute to the manipulation of the cartons into a set up
condition.

[0026] As illustrated in Figure 4, a second pair of car-
tons is preferably placed in the lugs 55, 57 immediately
behind the first pair of cartons. Thus, the cartons are
grouped into fours or sixes by providing a spacing be-
tween lug sets 59. It is envisaged that the numbers of
the cartons contained within a group can be altered ac-
cording to the particular requirements of the machine.
[0027] The group of cartons 32 is then transferred by
an overhead vacuum plunger unit 50 (described in
greater detail below) to the end panel erection station
E, illustrated in Figure 4 and 5. The end panels 20, 22
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are erected by lowering the grouped cartons onto at
least one vertically oriented guide pin 62, 64. Preferably,
the guide pins 62, 64 pass through the end most aper-
tures 24 of each carton and come into contact with the
end panels 20, 22. As the cartons are lowered further,
the guide pins 62, 64 push the end panels 20, 22 in an
upwards and outwards direction until the end panel tabs
26, 27 pass through upper apertures 24 and are locked
in place with respective apertures. Thus, the cartons are
in a set up condition shown in Figure 1.

[0028] Each set of guide pins 62 is mounted on an
endless chain or conveyor belt (or chain set) 66 driven
by suitable drive means for example servo motors (not
shown) to provide an upper surface that moves forward
at the same velocity as the overhead unit 50. Thus, the
grouped cartons 32 can be lowered onto the guide pins
62, 64 to erect the end panels whilst they are being
moved downstream by the overhead unit 50.

[0029] Turning in detail to the construction of the
guide pins 62, 64, two pairs of guide pins 62 are posi-
tioned along opposed transverse end edges of the con-
veyor belt 66 being adapted to receive the outer end
panels of a pair of adjacent cartons. In a central region
of the conveyor 66, two further pairs of guide pins 64
are positioned to receive the inner end panel of each
carton. Likewise, pairs of guide pins 68, 70 are mounted
on the conveyor 66 in close proximity to and in corre-
sponding locations to the four pairs of guide pins 62, 64
described above. The second set of guide pins 68, 70
are adapted to receive the rear mounted pair of cartons,
as illustrated in Figure 5. It is envisaged that the guide
pins can be altered in number and location to accom-
modate cartons of differing size and shape. Preferably,
the conveyor 66 can be removed as a unit and replaced
with an alternative configuration of guide pins thereby
reducing change over time and machine down time.
[0030] Each group of erected cartons is then trans-
ferred to the crate conveying line 80, illustrated in Figure
6 and 7, to be packaged in situ with articles, for example
bottles, contained in each crate 82. In this embodiment,
the crates 82 comprise 24 bottles B contained within in-
dividual cells of the crate. The crates 82 are fed into the
packaging machine sequentially with the throughput be-
ing controlled by lugs 84 connected to endless chains
86 mounted on either side of the crates 82. The lugs 84
retain the crates 82 until a suitable spacing is achieved
with the preceding crate. The endless chains 86 are
powered by suitable drive means for example, servo
motor which is preferably controlled by suitable control
means. Accordingly, the throughput of the crates is
timed to operate with the grouped articles 32 being con-
veyed by unit 50.

[0031] The crate is then able to move onto a second
endless chain 87 with leading and trailing lugs 88, 89 to
guide each crate 82 through the packaging machine. As
the crate 82 is conveyed to the outfeed end of the ma-
chine, the group of cartons 32 are introduced to the crate
82 from above and lowered over upper portions of each
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bottle B. At this stage, the crate and the grouped cartons
32 are brought into vertical alignment and the cartons
are progressively lowered onto the upper portion of the
bottles B, as the crate moves forward. Thus, the bottles
B are aligned with the apertures 24, 25 and are lowered
through the lower apertures and then upper apertures
until tabs 26, 27 are engaged on the underside of a pro-
truding part of an upper portion of the bottles, for exam-
ple the crown corks. It will be appreciated that in this
embodiment, each crate 82 holds four cartons carrying
six bottles each or six cartons carrying four bottles each.
[0032] The vacuum plunger 90 is then released from
the cartons, thereby leaving the cartons 32 within the
crate 82 as it moves to the outfeed end of the packaging
machine. Turning to the detail of the overhead unit 50
shown in Figures 8, 9a-c, 10 and 11. The unit 50 com-
prises a plurality of vacuum plunger devices 90, each of
which is of a similar form and is carried by upper and
lower endless chain and sprocket sets 92, 94 powered
by suitable drive means, for example servo motors (not
shown). Thus, the plunger devices 90 are caused to
move continuously around the unit 50.

[0033] A vacuum plunger device 90 is illustrated in
Figure 8 and 9a-c. The device comprises a series of suc-
tion cups 96 mounted onto the vacuum plate 98. In this
embodiment, the vacuum plate 98 incorporates twelve
suction cups 96 adapted to hold four cartons shown in
Figure 9c. The suction cups 96 are arranged in two rows,
each row holding a pair of adjacent cartons. At each end
of the vacuum plate 98, there are a series of support
guides 100 that are connected to the leading and trailing
edges 102, 104 of the vacuum plate 98. In use, these
guides 100 retain the leading and trailing side panels
14,18 of the grouped cartons.

[0034] The suction cups 96 are connected to a vacu-
um source via a coupling 106. Figure 9a illustrates the
completed vacuum cup plate 98. As shown in Figure 8,
the vacuum plate 98 is mounted to a support frame 108
of the vacuum plunger device 90. Pegs (not shown) ex-
tending from the support frame 108 are interengaged
with apertures 110 provided in the vacuum plate 98. The
arrangement of the pegs and apertures 110 provides for
easy attachment and removal of the plate 98 to and from
the frame 108.

[0035] The supportframe 108 is mounted to the lower
extremity of a pair of reciprocating arms 112, 113. Both
reciprocating arms 112, 113 are mounted to a fixed plate
114 comprising a pair of mounting brackets 116, 118 dis-
posed in upper and lower portions of the fixed plate 114.
Each reciprocatingarm 112, 113 passes through the pair
of mounting brackets 116, 118, as shown in Figure 8.
The fixed plate 114 is secured at each of its opposite
ends to the upper and lower chain and sprocket sets 92,
94 so that the vacuum plunger devices 90 can be
caused to move continuously around the unit 50.
[0036] During movement around the unit 50, the vac-
uum cup plate 98 is caused to be reciprocally moved by
means of a cam track 124 disposed between the chain
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and sprocket sets 92, 94 and engaged by a roller follow-
er 126 carried by the arms 112, 113. A preferred config-
uration of the cam track 124 is illustrated in Figures 10
and 11. Thus, the vacuum cup plate 98 is moved to the
set up station S and is caused to be downwardly extend-
ed relative to its mounting brackets 116, 118 so that it
can engage the top wall 12 of four cartons below, during
which time vacuum is applied to secure the cartons 32
to the suction cups 96. As the plunger device 90 contin-
ues to move forward, the vacuum cup plate 98 is retract-
ed so that the part erected cartons 32 can be moved on
to the end panel erection station E. As described above,
the leading and trailing side panels 14, 18 of the carton
are held in place by means of guide pins 100.

[0037] The cam track 124 is configured to lower the
vacuum cup plate 98 and cartons 32 on to the end panel
erection station E where the end panels are erected as
described earlier. Thereafter, the plate 98 is retracted
so that the erected cartons are raised and leave the sta-
tion and are transported to the carton loading station L.
The vacuum cup plate 98 is lowered onto a crate 82
loaded with bottles B. The cartons 32 are then engaged
with the bottles B as described above.

[0038] In this embodiment, the carton conveyor 38 at
the set up station, the guide pin conveyor 66 at the erect-
ing station and the movement of the crates is controlled
by suitable control means (not shown) so that their ve-
locities correspond to the forward movement of the vac-
uum cup plate 98 and cartons 32. In the present embod-
iment, the time the cartons are required to spend at each
station is dictated by the configuration of the cam track
124. As Figure 10 illustrates the vacuum plunger device
90 is in a lowered position for longer at the carton set
up station S than the erection station E. Likewise, the
angle of lowering the cartons onto the articles is dictated
by the cam track 124, which, in this embodiment, is
shaped to provide a shallow angle of incline G. It is en-
visaged that in other embodiments, the angle of incline
can be increased (or as the case may be decreased) to
decrease (or increase) the loading time.

[0039] Referring again to Figure 11, as the vacuum
cup plate 98 is lowered towards the crate 82, a pair of
support rails 130, 132 is provided to engage a pair of
roller followers 134, 136 mounted onto opposing ends
of the support frame 108. The support rails 130, 132 are
optionally included to maintain the support frame 108 in
a substantially horizontal plane and to provide positive
feed to the cartons 32 as they are moved downwards to
interengage with the bottles contained in the crate 82.
Likewise, vertical support is provided by support guides
140 and roller followers 142. The vacuum is then re-
lieved so that the vacuum cups 96 disengage the car-
tons and the vacuum plunger device 92 continues for-
ward to repeat its cyclical reciprocating action. Thus, the
cartons are secured to complete the packaging opera-
tion. Optionally, sensors (not shown) are provided to en-
sure that the cartons are in the correct position, in the
crate.
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[0040] It is envisaged that the packaging throughput
of the machine is controlled by computer programme(s)
which controls the speed of the upper and lower sprock-
et sets and the throughput of the crates to ensure the
cartons are aligned with the crates. To change the carton
size, a different vacuum cup plate 98 is used which can
be connected to the machine by means of quick release
means outlined above. Thus, the machine down time is
minimised.

[0041] A machine according to the present invention
is adjustable in a number of respects so as to be able
to process cartons containing numerous configurations
and groups of articles to create a range of carton size
and shape, for example, four bottles to eight bottles with-
out undue amounts of down time being spent in adjust-
ing the machine.

Claims

1. Apackaging machine (2) for continuously setting up
and loading top gripping type cartons (10) into a
crate (82) containing at least one article (B), which
machine comprises feed means (36) sequentially
to deliver successive cartons from a supply (34) in
flat collapsed condition to a setting up station (S) of
the machine, means to restrain (36) upper portions
of the carton relative to the lower portions thereof
so that lower portions are moved away from said
upper portions to bring the carton into a set up con-
dition, means to group (38) a plurality of said car-
tons as they are moved downstream, means for
transferring (92) said grouped (32) cartons to said
crate (82) and means for locating and locking (98,
124) each said carton over neck portions of at least
one article (B) contained within said crate (82) char-
acterized in that the carton is moved from a set up
station to grouping means in a first direction by car-
ton conveying means and in that the carton is
moved from the grouping means to the locating and
locking means in a second direction by the carton
conveying means.

2. Apackaging machine as claimed in claim 9 wherein
the crate moves through the packaging machine in
the second direction.

3. A packing machine as claimed in claim 9 or claim
10 wherein there further comprises a second set up
station (E) for erecting the end panels of each said
carton, prior to the transfer of said grouped cartons
to the locating and locking means.

4. A method of continuously setting up and loading top
gripping type cartons (10), which method comprises
the following steps: (i) causing each such carton se-
quentially to be delivered in flat collapsed condition
to a carton infeed end of a packaging machine (2);
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(ii) restraining upper portions of the carton relative
to lower portions thereof as it is moved downstream
so as to bring the carton into a set up condition; (iii)
causing the carton to be grouped with a second car-
ton situated adjacent said first carton; (iv) transfer-
ring said grouped cartons (32) to a crate (82) com-
prising at least one article (B); (v) locating and lock-
ing said cartons over portions of at least one article
contained in said crate; characterized in that steps
(i) to (iii) are carried out as the carton moves con-
tinuously in a first direction and step (iv) and (v) are
carried out as the carton moves continuously in a
second direction.

A method according to claim 12 which method fur-
ther comprises the steps of transferring said
grouped cartons (32) to a second set up station (E)
for erecting the end panels of each said carton; prior
to the transfer of said grouped cartons to said crate
(82).

A method according to claim 12 or claim 13 wherein
said crate (82) is conveyed through said packaging
machine (2) in said second direction.



EP 1 342 668 A1

] s 0l
prhl
v 1) S
g” 16
06
09

8¢

9¢

Wt

01000426

L Ol



EP 1 342 668 A1

N
o <
- Nl
2SS\ 5
SN
ANl

)R /]
i
\J] >§7§//2?2/'/§--'
/=

I Il

[

NI




EP 1 342 668 A1

FIG 33

#Z\L ]2\, 29, L/ZQ.ZL\ 2.7'/. H

26

2% 21 C

ZL@ZL




13 8A

- ‘ 'Iu
;

1

A

i
b A

s
S i.niﬁ u



FIGS

)

il










EP 1 342 668 A1

98
10

14



EP 1 342 668 A1

15



EP 1 342 668 A1




FIG.11




EPQ FORM 1503 03.82 (P04C01)

EP 1 342 668 A1

Office

g)) EuropeanPatent £\ )ROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 03 00 6307

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (Int.CL7)

A

US 4 231 209 A (GLASS CHARLES A ET AL)

4 November 1980 (1980-11-04)

* column 11, line 10 - column 14, line 13;
figures =*

US 5 537 801 A (SKOGLY ERIK H ET AL)

23 July 1996 (1996-07-23)

* column 2, 1line 54 - column 3, line 24;

figures *

WO 97 18993 A (HANSEN FINN R ;GRANBAKKEN

TORE (NO); SKOGLY ERIK HARALD (NO); DALW)
29 May 1997 (1997-05-29)

US 4 848 061 A (LE BRAS PHILIPPE)
18 July 1989 (1989-07-18)

US 5 359 830 A (OLSON ALLEN L ET AL)
1 November 1994 (1994-11-01)

1,3,4

1,3,4

B65817/02

TECHNICAL FIELDS
SEARCHED (int.CL7)

B658
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
THE HAGUE 1 July 2003 Jagusiak, A

X : particularly relevant If taken alone

Y : panticularly relevant if combined with another
document of the same category

A : technological background

O : non—written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& member of the same palent family, comesponding

18




EPO FORM P0459

EP 1 342 668 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 03 00 6307

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way fiable for these particulars which are merely given for the purpose of information.

01-07-2003
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4231209 A 04-11-1980  NONE
US 5537801 A 23-07-1996 NO 920171 A 15-07-1993
AU 3369493 A 03-08-1993
CA 2127998 Al 22-07-1993
WO 9313987 Al 22~-07-1993
PL 171358 Bl 30-04-1997
W0 9718993 A 29-05-1997  SE 507976 C2 03-08-1998
AT 223835 T 15-09-2002
AU 7715496 A 11-06-1997
DE 69623662 D1 17-10-2002
DE 69623662 T2 22-05-2003
EP 0954470 Al 10-11-1999
NO 982250 A 09-07-1998
SE 9504161 A 21-05-1997
WO 9718993 Al 29-05-1997
us 6076331 A 20-06-2000
US 4848061 A 18-07-1989 GB 2202509 A 28-09-1988
BR 8801248 A 25-10-1988
DK 151288 A 22-09-1988
FI 880827 A ,B, 22-09-1988
JP 2578464 B2 05-02-1997
JP 63248622 A 14-10-1988
MX 169412 B 02-07-1993
NO 881143 A ,B, 22-09-1988
Us 5359830 A 01-11-1994 AT 155418 T 15-08-1997
AU 669238 B2 30-05-1996
AU 5290193 A 12-04-1994
BR 9307029 A 29-06-1999
CA 2143828 Al 31-03-1994
DE 69312304 D1 21-08-1997
DE 69312304 T2 19-02-1998
EP 0660788 Al 05-07-1995
ES 2104368 T3 01-10-1997
FI 950980 A 28-04-1995
GR 3024894 T3 30-01~1998
JP 8504154 T 07-05-1996
NO 950929 A 10-05-1995
NZ 256936 A 26-07-1996
WO 9406684 Al 31-03-1994
us 5579625 A 03-12-1996

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

19



	bibliography
	description
	claims
	drawings
	search report

