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Description

FIELD OF THE INVENTION

[0001] This invention generally relates to a cap apply-
ing apparatus. More particularly, the present invention
relates to an apparatus for applying a cap body to a pack-
aging container.

BACKGROUND OF THE INVENTION

[0002] Brick-shaped packaging containers for holding
liquid food products such as milk, carbonated drinks and
the like are provided with a cap body that is adapted to
be opened and closed as required so that the liquid food
product can be repeatedly poured out and dispensed
from the container. In these types of containers, the cap
body is usually applied to the top portion of the packaging
container by a hot melt process, a heat sealing process,
an ultrasonic sealing process or other similar techniques.
[0003] In the case of the hot melt process, glue in a
liquid state is ejected from a hot melt gun nozzle onto the
portion of the packaging container where the cap body
is to be applied. When the cap body is then applied to
the container, the cap body is glued in place on the pack-
aging container.

[0004] With the heat sealing process, hot air is blown
onto the portion of the packaging container where the
cap body is to be applied to melt the surface film of the
packaging container. The cap body is then applied to the
melted film where it becomes fixed in place.

[0005] With the ultrasonic seal process, ultrasonic
waves are applied to the cap body while pressing the cap
body against the portion of the packaging container
where the cap body is to be applied. As a result, the
surface film of the packaging container is melted and the
cap body is secured to packaging container.

[0006] However, the conventional processes dis-
cussed above suffer from various disadvantages and
drawbacks. With the hot melt process, it is difficult to ap-
ply the glue accurately and uniformly to the portion of the
packaging container where the cap body is to be applied.
As aresult, it is difficult to apply the cap body to the pack-
aging container in a manner that provides sufficient
strength.

[0007] Inthecaseofthe heatsealingprocess, because
the surface film of the packaging container is melted by
blowing hot air on the portion of the packaging container
where the cap body is to be applied, building up the hot
air temperature takes a significant amount of time. More-
over, melting the film also requires a considerable
amount of time. As a result, the processing speed with
this process is rather slow.

[0008] With the ultrasonic sealing process, since the
surface film of the packaging container is melted by ul-
trasonicwaves, an ultrasonic wave apparatus is required.
As aresult, the cap body applying apparatus is quite ex-
pensive. Also, the melting of the film takes a significant
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amount of time. As a result, the speed associated with
this process is also quite slow.

[0009] In light of the foregoing, a need exists for an
improved cap body applying apparatus that is capable
of applying the cap body to the packaging container in a
relatively simple manner, with a high processing speed,
and while maintaining sufficient strength at the cap body/
packaging container interface.

[0010] US 2,551,476 describes a transfer means for
thermoplastics caps having means to heat said caps dur-
ing transfer. A heating chamber is provided along the
route of transport of the cap in which the cap is heated
by an electrical resistance element until a thermoplastic
adhesive on the cap becomes soft and tacky.

SUMMARY OF THE INVENTION

[0011] To address the foregoing needs, the present
invention provides a cap body applying apparatus for ap-
plying a cap body to a packaging container. The cap body
applying apparatus includes a gas supplying device for
supplying hydrogen-oxygen gas mixture obtained by
electrolyzing water, a burner unit for receiving and burn-
ing the hydrogen-oxygen gas mixture, and a pickup ap-
paratus for transporting a cap body to a heating position
above the burner unit.

[0012] The above burner unit also includes a plurality
of nozzles arranged in a pattern corresponding to the
underside periphery of the cap body. The cap applying
apparatus of the invention can further include a shield
plate selectively disposed over each of the nozzles, and
an igniter disposed adjacent one of the nozzles. A CCD
camera can also be provided for monitoring the flames
of the nozzles.

[0013] According to another aspect of the present in-
vention, an apparatus for supplying and applying cap
bodies to a packaging containerincludes a gas generator
for supplying a hydrogen-oxygen gas mixture, and a
burner unit connected to the gas generator for receiving
the hydrogen-oxygen gas mixture. The burner unit in-
cludes a plurality of nozzles from which the hydrogen-
oxygen gas mixture is emitted. An igniter is provided for
igniting the hydrogen-oxygen gas mixture emitted from
at least one of the nozzles to produce a flame at the tip
of the nozzle. The apparatus also includes a transport
device and a pickup apparatus mounted on the transport
device for holding a cap body. The pickup apparatus is
transported by the transport device to a heating position
above the burner unit to permit the underside surface of
the cap body to be heated by the flame emitted from the
nozzles and is further transported from the heating posi-
tion to an applying position at which the cap body is ap-
plied to a packaging container. A packaging container
holder holds a packaging container to which is to be ap-
plied the cap body.

[0014] Another aspect of the invention involves a proc-
ess for applying a cap body to a packaging container.
The process includes positioning a cap body adjacent a
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burner unit that includes at least one nozzle that emits a
flame, and heating the underside surface of the cap body
with the flame that is emitted from the nozzle of the burner
unit. The cap body with the heated underside surface is
then applied to a packaging container to secure the cap
body in position on the packaging container.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0015] Further details and features of the present in-
vention will become more apparent from the following
detailed description considered with reference to the ac-
companying drawing figures in which like elements are
designated by like reference numerals and wherein:

FIG. 1 is a schematic illustration of various compo-
nents comprising the cap body applying apparatus
of the present invention;

FIG. 2 is a perspective view of a cap body that is to
be applied to a packaging container through use of
the apparatus of the present invention;

FIG. 3 is a schematic illustration of the way in which
the cap body is heated;

FIG. 4 is a plan view of a burner block used in the
cap body applying apparatus of the present inven-
tion;

FIG. 5 is a cross-sectional view of the burner block
shown in FIG. 4;

FIG. 6 is a cross-sectional view of the burner block
with an attached nozzle;

FIG. 7 is a schematic illustration of how the nozzles
are ignited;

FIG. 8is a further schematicillustration showing how
the nozzles are ignited;

FIG. 9is another schematic illustration showing how
the nozzles are ignited;

FIG. 10is a perspective view of the shield plate used
in conjunction with the burner unitin accordance with
the present invention;.

FIG. 11 is a perspective view of the burner unit and
the positioning of the flame monitor camera used in
the apparatus of the present invention;

FIG. 12is a plan view of the overall cap body applying
apparatus of the present invention;

FIG. 13 is a time chart illustrating the relative timing
of various operations associated with the operation
of the cap body applying apparatus of the present
invention;

FIG. 14 is a perspective schematic illustration of the
pickup apparatus used to pick up the cap body from
the positioning device; and

FIG. 15 is a schematic illustration of the pusher de-
vice that is provided at the applying station for ap-
plying a cap body to the packaging container.

DETAILED DESCRIPTION OF THE INVENTION

[0016] As seen with reference to FIG. 1, the cap body
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applying apparatus of the present invention includes a
gas generator 11 for generating a hydrogen-oxygen mix-
ture possessing a 2:1 mixture ratio by electrolyzing water,
a tank 12 for holding water, and a water replenishing
device 13 for replenishing water to the gas generator 11.
The gas generator 11 constitutes the gas supplying de-
vice for supplying hydrogen-oxygen gas mixture.
[0017] The gas generator 11 is comprised of a plurality
of cells and is capable of generating, for example, 100
liters of hydrogen-oxygen mixture when a DC current of
15 A is applied for one hour. Generally speaking, the
generator breaks down water by electrolysis into its basic
elements of two parts hydrogen and one part oxygen.
The generator automatically mixes the hydrogen and ox-
ygen to the optimal combustion ratio of 2:1. The hydro-
gen-oxygen mixture generated by the gas generator 11
is supplied through a filter 14 to a booster 15. The filter
14 is designed to clean the gas produced by the generator
to remove aerosols, mists, etc. produced during the elec-
trolysis of water.

[0018] The booster 15 consists of one or more tanks
which hold methanol. The pure hydrogen-oxygen mixture
gas mixture flows into the booster where it is enriched
with combustible alcohol vapor. A hydrogen-oxygen gas
mixture rich in methanol gas can be produced by injecting
the hydrogen-oxygen gas mixture at the bottom of the
booster tank(s). When the hydrogen-oxygen gas mixture
is pure, the flame temperature is approximately 3200° C.
With the methanol gas-rich hydrogen-oxygen gas mix-
ture, although the flame temperature is low at 2500 de-
grees C, the amount of energy the flame has increases.
Thatis, the combustion of the hydrogen together with the
alcohol (methanol) lowers the flame temperature to be-
tween about 2500° C and about 2700° C while at the
same time increasing or boosting the energy content of
the flame. With the methanol gas-rich hydrogen-oxygen
gas mixture, 70% of the energy the flame has is produced
by burning hydrogen gas, while 30% is produced by burn-
ing methanol gas. Additional details associated with the
generator 11, the filter 14 and the booster 15 are not be
described here as such devices are known to persons
skilled in the art.

[0019] As further seen in FIG. 1, the apparatus of the
present invention also includes a tank 16 for holding
methanol, and a replenishing device 17 for replenishing
methanol to the booster 15. While methanol is used in
this embodiment, other kinds of alcohol may be used in
place of methanol.

[0020] The hydrogen-oxygen gas mixture is sent
through a reverse flame check device 20 and a switching
valve 21 to a burner unit 22. By virtue of the apparatus
being designed so that the hydrogen-oxygen gas mixture
produced by the gas generator 11 is burned in the burner
unit 22, it is not necessary to store the hydrogen-oxygen
gas mixture. As a result, the space occupied by the cap
body applying apparatus can advantageously be re-
duced.

[0021] The reverse flame check device 20 is com-



5 EP 1 021 340 B1 6

prised of a cup-shaped filter 25 that is pressed by a spring
26 against an 0-ring 27 so that the flame of the burner
unit 22 is prevented from reversing. The switching valve
21 is positionable in two positions. In a first position, the
switching valve 21 interconnects the lines L1 and L2, and
in a second position, the switching valve 21 interconnects
the lines L2 and L3. In the first position, the hydrogen-
oxygen gas mixture from the booster 15 is supplied to
the burner unit 22 for burning. In the second position, air
from an air supply device is supplied to the burner unit
22 for extinguishing.

[0022] The burner unit 22 comprises a group or array
of nozzles 31, with each nozzle 31 being provided with
an opening from which hydrogen-oxygen gas mixture is
ejected to create a tiny flame. As a result, a group or
array of tiny flames is created. An igniter 32 is disposed
adjacent one of the nozzles 31 of the nozzle group to
ignite all the nozzles 31.

[0023] A flame monitor camera 33 is disposed oblique-
ly above the burner unit 22. At a position obliquely above
the burner unit 22 is also disposed a gas detector 34 for
detecting gas leakage and troubles or problems in the
burner unit 22.

[0024] A controller 35 is also provided for overall con-
trol of the gas generator 11, the tanks 12, 16, and the
burner unit 22. In one respect, the controller 35 starts the
cap body applying apparatus automatically without re-
quiring intervention by an operator. The controller 35 also
controls the gas generation rate, the amount of hydrogen-
oxygen gas mixture that is consumed, and the voltage
applied to the gas generator 11. The system is designed
so that the monitoring results of the flame monitor camera
33 and the detection results of the gas detector 34 are
sent to the controller 35.

[0025] When the hydrogen-oxygen gas mixture is
burned, no air (oxygen) is required. Also, no carbon di-
oxide is produced by the burning operation. Further,
when the hydrogen-oxygen gas mixture containing a
small amount of methanol is burned, only a small amount
of air is required, and only a small amount of carbon di-
oxide is produced. Therefore, restrictive requirements
associated with installing the cap body applying appara-
tus are eliminated. Moreover, hydrogen gas, even if it
leaks, is relatively safe because of its highly diffusive na-
ture.

[0026] The cap body that is to be to be applied to the
packaging container through use of the apparatus of the
present invention is illustrated in FIGS. 2 and 3. The cap
body 51 is integrally formed from a resin material such
as polyethylene and includes a main part 50 having a
generally U-shaped configuration, a pull-tab 52 support-
ed on the main part 50 for turning or pivoting movement
about a hinge 54, and a piercing flap 53 also supported
on the main part 50 for interlocked turning with the pull-
tab 52 about the hinge 54. When the pull-tab 52 is pulled
up and turned, the piercing flap 53, interlocked with the
pull-tab 52, is also turned to pierce the packing material
of the packaging container to which it is applied. The
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main part also includes a pull-tab holding portion 50a. A
detent 50b is formed on the pull-tab holding portion 50a
of the main part 50 at a position adjacent the pull tab 52.
In this way, the pull-tab 52 is held with the main part 50
by the engagement of the side edge of the pull-tab 52
with the detent 50b. Additional details associated with
the construction of the cap body, which details are not
necessary for an understanding of the present invention,
are described in Japanese Laid-Open Patent Application
No. Hei-8-132855, the disclosure of whichis incorporated
herein by reference. It is also possible to use the appa-
ratus of the present invention to apply to a packaging
container a cap body having a different configuration and
construction than that shown in FIGS. 2 and 3.

[0027] A pickup apparatus, which is described below
in more detail, is provided for picking up the cap body
and subsequently assisting in applying the cap body 51
to the portion of the packaging container to which the cap
body is to be applied. This pickup apparatus carries the
cap body 51 to a position directly above the burner unit
22 as shown in FIG. 3, and the burner unit 22 then heats
the underside periphery of the cap body 51 for a specified
period of time.

[0028] The pickup apparatus then carries the cap body
51 to a position where the cap body 51 is pressed against
the portion-of the packaging container where the cap
body is to be applied. As aresult, the melted polyethylene
resin on the underside periphery of the cap body 51 is
joined to the polyethylene resin forming the outermost
layer on the packaging container surface. Thus, the cap
body 51 is applied to the desired region of the packaging
container.

[0029] Because the flame of the burner unit 22 is
brought into direct contact or substantially direct contact
with the underside periphery of the cap body 51, the pe-
riphery of the cap body 51 is melted within a very short
period of time. This increases the processing speed of
the cap body applying apparatus. Further, the cost of the
cap body applying apparatus can be reduced because a
special heating apparatus is not required.

[0030] The various details associated with the burner
unit 22 can be seen with reference to FIGS. 4, 5 and 6.
The burner unit 22 includes a burner block 41, a plurality
of nozzle securing holes 43 formed in the burner block
41, and a plurality of nozzles 31 adapted to be secured
in the nozzle securing holes 43 by way of seal members
45. The nozzles 31 are preferably made of a material
having a low heat conductivity.

[0031] AsseeninFIG. 4, the nozzle securing holes 43
are arranged in a generally U-shaped pattern that gen-
erally corresponds in shape to the shape of the underside
periphery of the cap body 51. The nozzles 31 which are
secured in the nozzle securing holes 43 are thus also
arranged in a generally U-shaped pattern. Because rel-
atively large forces are applied to the pull-tab holding
portion 50a of the main part 50 of the cap body 51 while
the pull-tab 52 is opened and closed, the nozzle holding
holes 43 are arranged in two rows in the portions of the
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array of holes 43 designated P1 and P2. These portions.
P1, P2 correspond in location to the pull-tab holding por-
tion 50a of the cap body 51. The provision of two rows
of holes 43 in the portions P1, P2 of the hole array results
in the heating of slightly wider portion of the underside
periphery of the cap body in the areas corresponding to
the pull-tab holding portion 50a of the cap body 51 to
thereby provide a region of greater strength at the pack-
aging container/pull-tab holding portion 50a interface.
[0032] Each nozzle 31 is constructed as a relatively
long pipe of small diameter to create a tiny flame at the
tip of each nozzle 31. Since hydrogen-oxygen gas mix-
ture is used as the fuel, the tiny flame created at the tip
of each nozzle 31 is stabilized.

[0033] By arranging the nozzles 31 along the profile of
the cap body 51, only the underside periphery of the cap
body 51 is heated and melted. Additionally, as seen in
FIG. 4, the nozzle holding holes 43 and the nozzles 31
are arranged so that a portion of the arrangement is de-
void of holes and nozzles. This portion of the hole and
nozzle arrangement that is devoid of holes and nozzles
corresponds in location to the hinge 54 of the cap body.
In this way, the hinge 54 of the cap body 51 is prevented
from being heated and deformed and so the hinge 54 is
not inadvertently or accidentally heated by mistake.
Thus, the operation of the hinge 54 on the cap body is
not adversely affected.

[0034] Because the underside periphery of the cap
body 51 is heated and melted with a plurality of flames
which are independent of each other, the melting of the
cap body can be uniform along the cap body periphery.
As a result, the cap body 51 is applied securely to the
portion of the packaging container where the cap body
51 is to be applied. Also, unlike the hot melt process, the
process of the present invention results in a high strength
connection at the cap body/packaging container inter-
face after the application of the cap body to the packaging
container.

[0035] As noted above, the nozzles are relatively long
in length and so the tip of each nozzle 31 is spaced suf-
ficiently far from the surface of the burner block 41. This
feature coupled with the nozzles 31 being made of a ma-
terial having a low heat conductivity advantageously pre-
vents the heat of the flame from being transmitted to the
burner block 41. Also, because the nozzles 31 are ar-
ranged at constant or generally intervals in a generally
U-shaped pattern, all the nozzles 31 are not ignited at
the same time with the igniter 32.

[0036] FIGS.7-9illustrate the mannerinwhichthe noz-
zles 31 are ignited during operation of the apparatus of
the present invention. As seen initially with reference to
FIG. 7, if the igniter 32 is activated while the hydrogen-
oxygen gas mixture is ejected from all the nozzles 31,
only the nozzle 31 (or perhaps several nozzles 31) that
is located closest to and immediately adjacent the igniter
32isignited as shownin FIG. 8 and the rest of the nozzles
31 are notignited. However, for effective operation of the
apparatus, all of the nozzles 31 need to be ignited. For
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this purpose, a shield plate 57 is employed. This shield
plate 57 is placed above the nozzles 31 after the nozzle
(s) 31 immediately adjacent the igniter 32 is ignited. Al-
though the hydrogen-oxygen gas mixture ejected from
the nozzles 31 which are not ignited tends to rise, the
mixture is prevented from rising by the shield plate 57
and instead is deflected to spread laterally along with the
lateral air flow produced at this time. Thus, when only the
nozzle(s) 31 closest to the igniter 32 is initially ignited,
the rest of the nozzles 31 are also subsequently ignited
by virtue of the deflected hydrogen-oxygen gas mixture.
[0037] AsshowninFIG.10,the shield plate 57 includes
two shield portions 57a, 57b. The shield plate 57 is ro-
tatably supported on a shaft 58 for rotation in the direction
of the arrow. The shaft 58 is connected to driving device
which rotatably drives the shield plate 57 in an intermittent
manner so that the shield portions 57a, 57b shield the
nozzles 31 from above. More specifically, the shield plate
57 is rotated to shield the nozzles 31 from above after
the igniter 31 is activated. The nozzle plate 51 positioned
above the nozzles advantageously makes it possible to
ignite all of the nozzles 31 with a single igniter 32.
[0038] Because the nozzles 31 are arranged at gen-
erally constant intervals in a generally U-shaped pattern,
a plurality of flames have to be simultaneously monitored.
A conventional infrared sensor is not well suited for car-
rying out such a monitoring function as a conventional
infrared sensor typically does not permit a plurality of
flames to be simultaneously monitored. Thus, the present
invention employs the flame monitor camera 33 shown
in FIG. 1 to monitor the flames. FIG. 11 illustrates the
way in which the flame monitor camera is positioned 33
in the apparatus of the present invention.

[0039] As seen in FIG. 11, the flame monitor camera
33 is a CCD camera which recognizes the condition of a
plurality of flames as visual data which are analyzed with
an analyzing device associated with the controller 35
shown in FIG. 1 to monitor and determine the hue, chro-
ma, and brightness of the flames. To prevent erroneous
detection caused by diffused reflection of light, a visor 61
can be placed behind the burner unit 22 as shown in FIG.
11. Further, the burner block 41 can be painted black.
[0040] Various additional details associated with the
overall apparatus for carrying out the cap body applying
function and the operational steps performed during the
cap applying operation are described below. FIG. 12 il-
lustrates in plan view the cap body applying apparatus
of the present invention during operation while FIG. 13
sets forth a cap applying process time chart depicting the
timing of various operations performed during the cap
applying process. As seen with reference to FIG. 12, the
apparatus is provided with a table 71 that is turned by a
stepping motor 70 in the direction of arrow D, a plurality
of packaging container holders 72 mounted on the table
71 for holding individual packaging containers at spaced
apart locations around the circumference of the table 71,
a conveyor 73 for continuously transporting the cap bod-
ies 51 in the direction of arrow C utilizing pneumatic pres-
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sure, and a retracting device 78 for retracting the burner
unit 22 when the apparatus detects that a cap body 51
is not being transported. In one respect, the table 71 func-
tions as a transporting device for transporting the pack-
aging container holders 72 and the held packaging con-
tainers. The packaging container holders 72 move with
rotational movement of the table 71.

[0041] Theapparatusalsoincludes a plurality of pickup
apparatus 80 that are designed to pick-up the cap body
51 from the positioning device 75. Although only a single
pickup apparatus 80 is shown in FIG. 12, there are pref-
erably twelve spaced apart pickup apparatus disposed
around the periphery of the table 71 at places corre-
sponding in location to the location of the individual pack-
aging container holders 72. The pickup apparatus 80 are
mounted on the table 71 so that they rotate with the table
71. Thus, the table also serves as a transport device for
the pickup apparatus 80. As seenin FIG. 14, each pickup
apparatus 80 preferably includes a plate 82 connected
to a source of vacuum for holding the cap body by vac-
uum. The pickup apparatus 80 is vertically movable in
an up and down manner as shown by the double headed
arrows in FIG. 14.

[0042] The apparatus is also provided with a pusher
device 84 shown in FIG. 15. The pusher device 84, which
is positioned at the cap applying station described below,
is designed to push the pickup apparatus 80 downwardly
so that the cap body 51 held by the pickup apparatus 80
is applied to the exterior surface of the packaging con-
tainer 86.

[0043] As shown in FIG. 12, a packaging container
transported in the direction of arrow A is placed in the
adjoining packaging container holder 72 and is rotatably
transported by intermittent motion in the direction of ar-
row D through rotational movement of the table 71. The
table 71 preferably intermittently rotates and stops at
twelve locations between the location designated by the
arrow A where the packaging containers are loaded into
the holders 72 and the location designated by the arrow
B where the packaging containers with the applied cap
body are discharged from the apparatus. There are six
stations or stops between the in-feed location designated
by arrow A and the conveyor 73, and six stops or stations
between the conveyor 73 and the discharge location des-
ignated by the arrow B.

[0044] A cap body 51 transported by the conveyor 73
in the direction of arrow C is positioned by a positioning
device 75 so that the cap body 51 can be picked up by
the pickup apparatus 80. The pickup apparatus 80 moves
downwardly to pick up the cap body 51 positioned by the
positioning device 75. The pickup apparatus 80 holds the
cap body 51 by vacuum and moves upwardly with the
held cap body 51. The pickup apparatus 80 then trans-
ports the cap body 51, through rotation of the table 71,
in the circumferential direction of the table 71. The cap
body 51 is delivered by the pickup apparatus to a heating
position where it is positioned over the burner unit 22 so
that the underside periphery of the cap body 51 is heated
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and melted.

[0045] At this time, the cap body 51, while still being
held by the pickup apparatus, is moved to an applying
station. The cap body 51 with the heated and melted
underside periphery is then pushed downwardly by the
pusher device 84, where the cap body 51 is pressed
against and applied to the desired portion of the packag-
ing container. Once the cap body 51 is applied to the
packaging container, the packaging container is dis-
charged in the direction of arrow B.

[0046] During the aforementioned operation, the burn-
er unit 22 is normally in the forward extended position.
However, if the cap body 51 is not being transported, a
sensor detects the absence of a cap body 51 and the
burner unit 22 is then retracted. Therefore, the pickup
apparatus is prevented from being overheated and
burned by the burner unit 22.

[0047] FIG. 13illustrates atiming chart associated with
the operation of the apparatus depicted in FIG. 12. The
timing chart illustrates the relative timing aspects asso-
ciated with operation (i.e., "move") and non-operation
(i.e., "stop") of the stepping motor 70, the movement of
the pusher device 80 between the upper and lower po-
sitions, the operation (i.e., "action") and non-operation of
the cap positioning device 75, the pickup and holding
operations of the pickup apparatus 80, the heating and
non-heating action of the burner unit 22, and the forward
and retracted positioning of the burner unit.

[0048] As mentioned above, a packaging container in-
termittently advanced from the in-feed location at arrow
B stops at the pickup station (1) shown in FIG. 13. As the
packaging container approaches the pickup station (1),
the cap positioning device begins to position the cap body
51 where it is picked up by the pickup apparatus 80. The
pickup apparatus 80, while holding the cap body 51, is
then advanced through rotation of the table 71 to station
(2) shown in FIG. 13 where the pickup apparatus 80
stops. Station (2) is a resting station where the cap body
51 is held by the pickup apparatus 80 until the next in-
termittent movement of the table 71. Further advance of
the pickup apparatus through rotation of the table 71 po-
sitions the pickup apparatus 80 at the heating station (3)
wherein the table 71 once again stops. The cap body 51
being held by the pickup apparatus 80 at the heating
station (3) is heated on its underside periphery by the
burner unit 22. After heating, the table 71 and the pickup
apparatus 80 holding the cap body 51 with the heated
underside periphery are advanced to the applying station
(4) and stopped. At the applying station (4), the pickup
apparatus 80 is pushed downwardly by the pusher device
84 so that the cap body 51 held by the pickup apparatus
80 is applied to the packaging container. While the cap
body 51 is being pressed against the packaging contain-
er, the table 71 is rotated to station (5) shown in FIG. 13
whereitis stopped. Station (5) constitutes anotherresting
station. The table 71 is subsequently advanced so that
the packaging container with the applied cap body 51 is
moved to the out-feed station (6) where the rotation of
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the table 71 once again stops. At the out-feed station (6)
the packaging container with the attached cap body is
discharged from the apparatus. Although not specifically
showninFIG. 13, ifthe absence of a cap body is detected,
the burner unit is retracted to avoid damaging the pickup
apparatus.

[0049] The apparatus and method according to the
present invention allow realization of a variety of advan-
tages. In one respect, because the hydrogen-oxygen gas
mixture supplied from the gas generating device is
burned in the burner unit, it is not necessary to store the
hydrogen-oxygen gas mixture. It is thus possible to re-
duce the area occupied by the cap body applying appa-
ratus.

[0050] In addition, air is not required for burning the
hydrogen-oxygen gas mixture and no carbon dioxide is
produced by the burning. As a result, restrictive require-
ments for installing the cap body applying apparatus are
eliminated.

[0051] Furthermore, because hydrogen gas is highly
diffusive, the apparatus is relatively safe should a leak
occur. Also, because a hydrogen-oxygen gas mixture is
used as the fuel, it is possible to create a relatively sta-
bilized tiny flame at the tip of each nozzle. Thus, by ar-
ranging the nozzles along the profile of the cap body,
only the underside periphery of the cap body is heated
and melted without heating and melting other undesired
portions of the cap body. Itis also possible to prevent the
hinge portion of the cap body from being inadvertently
and undesirably heated and deformed by mistake.
[0052] By heating and melting the underside periphery
of the cap body through use of a plurality of flames which
are independent of each other, the melting can be effect-
ed in a relatively uniform manner along the periphery of
the cap body. As aresult, the cap body is applied securely
to the desired portion of the packaging container. This is
also advantageous from the standpoint of providing a
high strength connection of the cap body to the packaging
container while at the same time achieving a good seal
after application of the cap body to the packaging con-
tainer.

[0053] The provision of the shield plate that can be
selectively disposed over the nozzles is also quite ad-
vantageous in that the plurality of nozzles which are ar-
ranged in a pattern that corresponds to the underside
periphery of the cap body can be ignited through use of
a single igniter.

[0054] The use of the CCD camera for monitoring the
flame of each of the nozzles is highly useful in that it
makes it possible to simultaneously monitor all of the
flames emitted by the plurality of nozzles that are ar-
ranged in a pattern that corresponds to the shape of the
underside periphery of the cap body.

[0055] The principles, preferred embodiments and
modes of operation of the present invention have been
described in the foregoing specification. However, the
invention which is intended to be protected is defined by
the claims. Further, the embodiments described herein

10

15

20

25

30

35

40

45

50

55

are to be regarded as illustrative rather than restrictive.
Accordingly, it is expressly intended that all such varia-
tions, changes and equivalents which fall within the
scope of the present invention as defined in the claims
be embraced thereby.

Claims

1. An apparatus for supplying and applying cap bodies
to a packaging container, comprising:

a pickup apparatus (80) for transporting a cap
body (51) to a heating position,

characterized by

a gas supplying device (11) for supplying a hy-
drogen-oxygen gas mixture obtained by electro-
lyzing water;

aburner unit (22) connected to the gas supplying
device (11) for receiving the hydrogen-oxygen
gas mixture from the gas supplying device (11)
and burning the hydrogen-oxygen gas mixture;
said burner unit (22) is provided with a plurality
of nozzles (31) arranged in a pattern corre-
sponding in shape to an underside periphery of
the cap body (51), with each of the nozzles pro-
ducing a tiny flame, and the pickup apparatus
(80) transports the cap body (51) to a heating
position above said burner unit (22).

2. An apparatus according to Claim 1, characterized
by a shield plate (57) positionable above said noz-
zles (31) to deflect the hydrogen-oxygen gas mixture
emitted from the nozzles, and an igniter (32) is dis-
posed adjacent one of said nozzles.

3. An apparatus according to Claim 1, characterized
by a CCD camera (33) for monitoring the flame emit-
ted from each of said nozzles.

4. An apparatus according to Claim 3, characterized
by a gas detector (34) for detecting gas leakage.

5. An apparatus according to Claim 4, characterized
by a controller (35) to which said CCD camera (33)
and said gas detector (34) are connected.

6. An apparatus according to Claim 1, characterized
in that the burner unit includes a burner block (41)
having a plurality of holes (43), each of the nozzles
being positioned in one of the holes.

7. Anapparatus according to Claim 1, wherein the pick-
up apparatus is mounted on a transport device (71),
the pickup apparatus being transported by the trans-
port device to the heating position above said burner
unit to permit the underside surface of the cap body
to be heated by the flame from the nozzles and being
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transported from the heating position to an applying
position at which the cap body is applied to a pack-
aging container; and

a packaging container holder (72) for holding a pack-
aging container to which is to be applied the cap
body.

An apparatus according to Claim 7, characterized
by a shield plate (57) positionable above said noz-
Zles to deflect the gas mixture emitted from the noz-
Zles.

An apparatus according to Claim 7, characterized
in that the nozzles are arranged in a generally U-
shaped pattern.

An apparatus according to Claim 7, characterized
in that the packaging container holder is mounted
on the transport device (71).

An apparatus according to Claim 10, characterized
in that the transport device (71) is a rotatable table.

Aprocess for applyinga cap body (51) to a packaging
container comprising:

positioning a cap body (51) having an underside
surface so as to apply heat to the cap body,
characterized in that

the cap body is positioned adjacent a burner unit
(22) that includes a plurality of nozzles (31) that
each emit a tiny flame, said nozzles (31) being
arranged in a pattern corresponding in shape to
the underside periphery of the cap body (51);
heating the underside surface of the cap body
(51) with the flames that are emitted from the
nozzles (31) of the burner unit (22); and
applying the cap body (51) with the heated un-
derside surface to a packaging container to se-
cure the cap body in position on the packaging
container.

A process according to Claim 12, characterized in
that the nozzles (31) are arranged in a generally U-
shaped pattern.

A process according to Claim 12, characterized in
that the cap body (51) is moved by a conveyor (73)
to a position where the cap body is picked up by a
pickup apparatus (80).

A process according to Claim 14, characterized in
that the cap body is transported to a position adja-
cent the burner unit by rotation of a table (71) on
which is mounted the pickup apparatus (80).

A process according to Claim 12, characterized in
that the packaging container is intermittently rotat-
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17.

18.
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20.

14
ably advanced by a rotatable table (71).

A process according to Claim 12, characterized by
igniting all of said nozzles with a single igniter (32).

A process according to Claim 12, characterized in
that the flames produced by the nozzles are pro-
duced by burning a hydrogen-oxygen mixture, said
hydrogen-oxygen mixture emitted from the nozzles
being deflected by a shield (57).

A process according to Claim 12, characterized by
retracting the burner unit upon sensing the absence
of a cap body adjacent the burner unit.

A process according to Claim 12, characterized by
monitoring the flames emitted by said nozzles with
a CCD camera (33).

Patentanspriiche

1.

Vorrichtung zum Zufiihren und Anbringen von Kap-
penkdrpern an einem Verpackungsbehalter, umfas-
send:

eine Aufnahmevorrichtung (80) zum Transpor-
tieren eines Kappenkorpers (51) in eine Erwar-
mungsposition,

gekennzeichnet durch

eine Gasversorgungsvorrichtung (11) zum Zu-
fihren eines Wasserstoff-Sauerstoff-Gasge-
mischs, das durch Elektrolysieren von Wasser
erhalten wird;

eine Brennereinheit (22), die mit der Gasversor-
gungsvorrichtung (11) zum Aufnehmen des
Wasserstoff-Sauerstoff-Gasgemischs von der
Gasversorgungsvorrichtung (11) und Verbren-
nen des Wasserstoff-Sauerstoff-Gasgemischs
verbunden ist;

wobei die Brennereinheit (22) mit mehreren Diisen
(31) versehen ist, die in einem Muster angeordnet
sind, das in Bezug auf die Form einem unteren Rand
des Kappenkorpers (51) entspricht, wobei jede der
Disen eine winzige Flamme erzeugt und die Auf-
nahmevorrichtung (80) den Kappenkorper (51) in ei-
ne Erwarmungsposition Uber der Brennereinheit
(22) transportiert.

Vorrichtung nach Anspruch 1, gekennzeichnet
durch eine Schutzplatte (57), die Uber den Diisen
(31) positioniert werden kann, um das Wasserstoff-
Sauerstoff-Gasgemisch umzulenken, das aus den
Diisen abgegeben wird, wobei ein Ziinder (32) be-
nachbart einer der Diisen angeordnet ist.

Vorrichtung nach Anspruch 1, gekennzeichnet
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durch eine CCD-Kamera (33) zum Uberwachen der
Flamme, die aus jeder der Diisen abgegeben wird.

Vorrichtung nach Anspruch 3, gekennzeichnet
durch einen Gasdetektor (34) zum Ermitteln von
Gasleckagen.

Vorrichtung nach Anspruch 4, gekennzeichnet
durch eine Steuerung (35), mitder die CCD-Kamera
(33) und der Gasdetektor (34) verbunden sind.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Brennereinheit einen Brenner-
block (41) mit mehreren Léchern (43) aufweist, wo-
bei jede der Disen in einem der Lécher positioniert
ist.

Vorrichtung nach Anspruch 1, wobei die Aufnahme-
vorrichtung an einer Transportvorrichtung (71) befe-
stigtist und die Aufnahmevorrichtung von der Trans-
portvorrichtung in die Erwadrmungsposition tUber der
Brennereinheit transportiert wird, um zu ermdgli-
chen, dass die unterseitige Oberflache des Kappen-
kérpers von der Flamme aus den Disen erwarmt
wird und von der Erwadrmungsposition in eine An-
bringungsposition transportiert wird, in welcher der
Kappenkorper an einem Verpakkungsbehalter an-
gebracht wird; und

einen Verpackungsbehalterhalter (72) zum Halten
eines Verpackungsbehalters, an dem der Kappen-
korper angebracht werden soll.

Vorrichtung nach Anspruch 7, gekennzeichnet
durch eine Schutzplatte (57), die Gber den Disen
positioniert werden kann, um das Gasgemisch, das
aus den Disen abgegeben wird, umzulenken.

Vorrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, dass die Dlsen in einem im Allgemeinen
U-férmigen Muster angeordnet sind.

Vorrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, dass der Verpackungsbehalterhalter an
der Transportvorrichtung (71) befestigt ist.

Vorrichtung nach Anspruch 10, dadurch gekenn-
zeichnet, dass die Transportvorrichtung (71) ein
Drehtisch ist.

Verfahren zum Anbringen eines Kappenkérpers (51)
an einem Verpackungsbehalter, umfassend: Posi-
tionieren eines Kappenkérpers (51) mit einer unter-
seitigen Oberflache, so dass Warme auf den Kap-
penkdrper aufgebracht wird, dadurch gekenn-
zeichnet, dass

der Kappenkdrper benachbart einer Brennereinheit
(22) positioniert wird, die mehrere Diisen (31) auf-
weist, die jede eine winzige Flamme abgeben, wobei
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die Disen (31) in einem Muster angeordnet sind,
das in Bezug auf die Form dem unterseitigen Rand
des Kappenkorpers (51) entspricht;

Erwarmen der unterseitigen Oberflache des Kap-
penkdrpers (51) mit den Flammen, die aus den Du-
sen (31) der Brennereinheit (22) abgegeben werden;
und

Anbringen des Kappenkérpers (51) mit der erwarm-
ten unterseitigen Oberfliche an einem Verpak-
kungsbehélter, um den Kappenkdrper an dem Ver-
packungsbehélter zu befestigen.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass die Dlsen (31) in einem im Allge-
meinen U-férmigen Muster angeordnet werden.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass der Kappenkérper (51) von einer
Fordervorrichtung (73) in eine Position bewegt wird,
in welcher der Kappenkorper von einer Aufnahme-
vorrichtung (80) aufgenommen wird.

Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass der Kappenkorper in eine Position
benachbart der Brennereinheit durch Drehung eines
Tisches (71) transportiert wird, auf dem die Aufnah-
mevorrichtung (80) befestigt ist.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass der Verpackungsbehalter von einem
Drehtisch (71) mit Unterbrechungen und in drehba-
rer Weise fortbewegt wird.

Verfahren nach Anspruch 12, gekennzeichnet
durch das Entziinden aller Disen mit einem einzi-
gen Zunder (32).

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass die Flammen, die von den Disen
erzeugt werden, durch Verbrennen eines Wasser-
stoff-Sauerstoff-Gemischs erzeugt werden, wobei
das Wasserstoff-SauerstoffGemisch, das aus den
Dusen abgegeben wird, von einem Schutzschild
(57) umgelenkt wird.

Verfahren nach Anspruch 12, gekennzeichnet
durch das Zurlickziehen der Brennereinheit, sobald
die Abwesenheit eines Kappenkdrpers benachbart
der Brennereinheit festgestellt wird.

Verfahren nach Anspruch 12, gekennzeichnet
durch das Uberwachen der Flammen, die von den
Dusen abgegeben werden, mit einer CCD-Kamera
(33).
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Revendications

Appareil destiné a fournir et appliquer des corps de
bouchon sur un récipient de conditionnement,
comprenant :

un appareil de préhension (80) pour transporter
un corps de bouchon (51) en position de chauf-
fage,

caractérisé par

un dispositif d’alimentation en gaz (11) pour en-
voyer un mélange de gaz hydrogene-oxygéne
obtenu par électrolyse de I'eau ;

une unité de combustion (22) raccordée au dis-
positif d’alimentation en gaz (11) pour recevoir
le mélange de gaz hydrogéne-oxygéne depuis
le dispositif d’alimentation en gaz (11) et pour
briler le mélange de gaz hydrogéne-oxygéne ;
ladite unité de combustion (22) étant équipée
d’'une pluralité de buses (31) agencées selon un
schéma dontla forme correspond a la périphérie
inférieure du corps de bouchon (51), chacune
des buses produisant une petite flamme, et I'ap-
pareil de préhension (80) transportant le corps
de bouchon (51) vers une position de chauffage
au-dessus de ladite unité de combustion (22).

Appareil selon la revendication 1, caractérisé par
une plaque de blindage (57) positionnable au-des-
sus desdites buses (31) pour dévier le mélange de
gaz hydrogéne-oxygeéne émis par les buses, et un
allumeur (32) disposé a c6té de I'une desdites buses.

Appareil selon la revendication 1, caractérisé par
une caméra CDD (33) pour surveiller la flamme émi-
se par chacune desdites buses.

Appareil selon la revendication 3, caractérisé par
un détecteur de gaz (34) pour détecter toute fuite de
gaz.

Appareil selon la revendication 4, caractérisé par
un controleur (35) auquel ladite caméra CDD (33) et
ledit détecteur de gaz (34) sont raccordés.

Appareil selon la revendication 1, caractérisé ence
que l'unité de combustion comprend un bloc de bri-
leur (41) ayant une pluralité de trous (43), chacune
des buses étant positionnée dans I'un des trous.

Appareil selon la revendication 1, dans lequel I'ap-
pareil de préhension est fixé sur un dispositif de
transport (71), I'appareil de préhension étant trans-
porté par le dispositif de transport vers la position de
chauffage au-dessus de ladite unité de combustion
pour permettre a la surface inférieure du corps de
bouchon d’étre chauffée par la flamme émise parles
buses et étant transporté depuis la position de chauf-
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fage a une position d’application au niveau de la-
quelle le corps de bouchon est appliqué sur un réci-
pient de conditionnement ; et

un support pour récipient de conditionnement (72)
pour soutenir un récipient de conditionnement sur
lequel le corps de bouchon est appliqué.

Appareil selon la revendication 7, caractérisé par
une plaque de blindage (57) positionnable au-des-
sus desdites buses pour dévier le mélange de gaz
émis par les buses.

Appareil selon la revendication 7, caractérisé en ce
que les buses sont agencées selon un schéma gé-
néralement en forme de U.

Appareil selon la revendication 7, caractérisé ence
que le support pour récipient de conditionnement
est fixé sur le dispositif de transport (71).

Appareil selon la revendication 10, caractérisé en
ce que le dispositif de transport (71) est une table
rotative.

Procédé d’application d’un corps de bouchon (51)
sur un récipient de conditionnement comprenant :

le positionnement d’un corps de bouchon (51)
ayant une surface inférieure de fagon a appli-
quer de la chaleur sur le corps de bouchon, ca-
ractérisé en ce que

le corps de bouchon est positionné a cété d'une
unité de combustion (22) qui comprend une plu-
ralité de buses (31) qui émettent chacune une
petite flamme, lesdites buses (31) étant agen-
cées selon un schéma dont la forme correspond
a la périphérie inférieure du corps de bouchon
(61);

le chauffage de la surface inférieure du corps
de bouchon (51) avec les flammes qui sont émi-
ses par les buses (31) de I'unité de combustion
(22) ; et

I'application du corps de bouchon (51) avec la
surface inférieure chauffée sur un récipient de
conditionnement pour positionner le corps de
bouchon sur le récipient de conditionnement.

Procédé selon la revendication 12, caractérisé en
ce que les buses (31) sont agencées selon un sché-
ma généralement en forme de U.

Procédé selon la revendication 12, caractérisé en
ce que le corps de bouchon (51) est déplacé par un
convoyeur (7) vers une position ou le corps de bou-
chon est saisi par un appareil de préhension (80).

Procédé selon la revendication 14, caractérisé en
ce que le corps de bouchon est transporté vers une
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position adjacente a I'unité de combustion par rota-
tion d’'une table (71) sur laquelle est monté I'appareil
de préhension (80).

Procédé selon la revendication 12, caractérisé en
ce que le conteneur d’emballage est avanceé rotati-
vement parintermittences par une table rotative (71).

Procédé selon la revendication 12, caractérisé par
I'allumage de toutes lesdites buses avec un allumeur
(32) individuel.

Procédé selon la revendication 12, caractérisé en
ce que les flammes produites par les buses sont
produites en brilant un mélange hydrogéne- oxyge-
ne, ledit mélange hydrogéne- oxygéne émis par les
buses étant dévié par une plaque de blindage (57).

Procédé selon la revendication 12, caractérisé par
la rétractation de I'unité de combustion lors de la
détection de I'absence d’un corps de bouchon adja-
cent a 'unité de combustion.

Procédé selon la revendication 12, caractérisé par
la surveillances des flammes émises par lesdites bu-
ses avec une caméra CCD (33).
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