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(54) FITTING CLAMPING DEVICE FOR PRESSURE VESSEL

(57) A filling fastening apparatus for fastening a fill-
ing mounted to a mouth piece 3 of a pressurized con-
tainer 2 such as a beer barrel includes a fastening-
torque generating apparatus constructed such that a
base 32 is vertically movable to the pressurized con-
tainer 2 by an up-and-down drive source 31 supported
by an up-and-down frame 23, swing stands 58, 59 being
mounted and fixed thereto to be swingable in the cross
and longitudinal directions, a rotary drive source 33
being mounted to the swing stand 58, a fastening head
30 being detachably connected to a fastening output
shaft 54 of the rotary drive source 33 extending under
the base 32, a skirt 73 with a taper surface 74 drawing
in the mouth piece 3 to engage a wrench 72 with a
ratchet of the fitting.

Therefore, even when the axis of the fastening head
does not coincide with the axis of a mouth piece of a
beer barrel, the fastening head absorbs an inclination
thereof, enabling fastening of a fitting.
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Description

TECHNICAL FIELD

[0001] This invention relates to a fitting fastening
apparatus for containers such as a beer barrel, and
more particularly, to the apparatus that allows fastening
of a fitting of the beer barrel in absorbing an inclination
of a mouth piece thereof produced in the distribution
process.

BACKGROUND ART

[0002] It is known that recycled barrels are mainly
used in the barreling process of beer barrels, and that in
view of a possibility of lowering the sealing performance
of fittings of the beer barrels as pressurized containers
in the distribution process, the fitting fastening (further
fastening) process is needed in the barreling process to
secure the container (product) quality. A fitting 1 is in the
form of a pipe fitted in a mouth piece 3 of a beer barrel
2 as a pressurized container as shown, for example, in
FIG. 8. It comprises, as shown in detail in FIG. 9, a bush
4 engaged with the mouth piece 3 through threaded
portions 3a, 4a to be detachably mounted thereto, a gas
valve 13 for opening/closing a passage of carbon diox-
ide in the bush 4, a down tube 5 biased by a coil spring
6 and having an upper end (flange portion 11) abutting
on a gas valve 13, and a beer valve 14 biased by a coil
spring 15 in the down tube 5 and abutting on a valve
seat of the gas valve 13 formed at the inner edge of the
lower end to define a beer passage.
[0003] The bush 4 is a cylindrical body wherein
ratchets 4b, 4b having an upper opening edge engaged
with a dispense head or a mounting jig are circumferen-
tially formed at predetermined intervals. It has an inner
stepped portion 7 formed in the vicinity of the upper
opening, an outer stepped portion 8 formed substan-
tially in the middle, a seal ring 9 interposed between the
inner bottom faces of the mouth piece 3, and a hole 4d
formed in the peripheral wall and for serving as a pas-
sage of carbon dioxide (upon injection). The down tube
5 is fitted in a lower hole 10. The bottom of the bush 4
has three bayonets 4e circumferentially equidistantly
arranged at the inner peripheral edge. A retaining disk
12 is engagedly mounted to the bayonets 4e.
[0004] Thus, in order to automate the fitting fasten-
ing process, it can be assumed that the bush 4 is
rotated by a rotatable fastening head with a wrench that
is vertically movable to each of the mouth pieces 3 of
the beer barrels carried by a conveyer equipment, and
is inserted therein to be engaged with the ratchet 4b.
[0005] However, in that case, if the axis of the fas-
tening head does not wholly coincide with the axis of the
mouth piece 3 of the beer barrel 2, fastening of the bush
4 of the fitting 1 cannot be carried out. That is, as shown
in FIG. 10, if the mouth piece 3 of the beer barrel 2 as
recycled is inclined so that an axis C of the beer barrel

2 does not coincide with an axis C1 of the mouth piece
3 anywhere, and when said fastening head is moved up
and down along the axis of the beer barrel 2, the axis C1
of the mouth piece 3 cannot coincide with the axis of the
fastening head. Therefore, the fastening head cannot
engage with the mouth piece 3, and the wrench of the
fastening head cannot contact the ratchets 4b, 4b and
thus cannot rotate them, resulting in possible occur-
rence of free turning.

[0006] Therefore, the mouth pieces 3 of the beer
barrels 2 are visually observed by an operator, etc. for
inspection of each. However, even when judging that it
is normal by visual inspection, The situation is often
found that the axis C1 of the mouth piece 3 is inclined at
a small angle in actuality to be capable of coinciding
with the axis of the fastening head. If such beer barrels
are carried to a filter (barreling apparatus), the fraction
defective will be increased in the leakage inspection
after barreling.
[0007] Therefore, this invention is devised in view of
the above situation, and provides a fitting fastening
apparatus wherein even if the axis of a fastening head
does not coincide with the axis of a mouth piece of a
pressurized container, the fastening head absorbs an
inclination thereof to allow fastening of a fitting.

DISCLOSURE OF THE INVENTION

[0008] The fitting fastening apparatus for a pressu-
rized container according to this invention is a fitting fas-
tening apparatus for fastening a fitting mounted to a
mouth piece of a pressurized container such as a beer
barrel, characterized in that it comprises a conveyer
equipment for carrying the pressurized container, a fas-
tening-torque generating apparatus arranged above the
conveyer equipment and having a rotatable fastening
head that is vertically movable to the mouth piece of the
pressurized container, an aligning device arranged
below the fastening head and for aligning the pressu-
rized container carried on the conveyer equipment, and
a stopping device for stopping the pressurized container
when the fastening head is moved up and down.
[0009] Further, it is characterized in that said fas-
tening-torque generating apparatus is such that a base
is supported to be vertically movable to said pressurized
container, swing stands being mounted and fixed
thereto to be swingable in all directions including for-
ward/backward and right/left directions, a rotary drive
source being mounted to the swing stand, a fastening
head being detachably connected to a fastening output
shaft of the rotary drive source extending under said
base.
[0010] Furthermore, it is characterized in that said
swing stands are such that a first swing stand for per-
pendicularly supporting said rotary drive source is sup-
ported by a second swing stand to be swingable in the
cross direction, the second swing stand being sup-
ported by the base to be swingable in the longitudinal
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direction, the fastening output shaft of said rotary drive
source being swingably arranged through the second
swing stand and said base. And it is characterized in
that said swing stands are such that shafts protruding
from the right/left or front/rear side faces are engaged
with brackets, resilient devices being disposed on the
lower side in the forward/backward or right/left disposi-
tion perpendicular to the shafts, the resilient devices
and said shafts maintaining the swing stands to be par-
allel to said base.

[0011] It is characterized in that said fastening head
comprises a wrench engaged with a ratchet formed on
an inner peripheral surface of a bush of the fitting of the
pressurized container and a skirt having an inner
peripheral surface formed with a taper surface sur-
rounding the wrench and engaged with the mouth
piece.
[0012] Therefore, since the fastening-torque gener-
ating apparatus can swing in the 360° directions such
as forward/backward and right/left directions with
respect to the base, the fastening output shaft can
swing in the 360° directions in accordance with this.
Even if a mouth piece of a recycled beer barrel carried
by the conveyer equipment is inclined in any directions,
the axis of the fastening output shaft can be inclined to
coincide with the axis of the mouth piece, enabling
engagement therewith.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a front view of a fastening-torque
generating apparatus showing an embodiment of this
invention. FIG. 2 is a side view, partly section, of the fas-
tening-torque generating apparatus as shown in FIG. 1.
FIG. 3 is a plan view of the fastening-torque generating
apparatus as shown in FIG. 1. FIG. 4 is an operation
explanation view. FIG. 5 is a front view of a fitting fasten-
ing apparatus. FIG. 6 is a plan view of the fitting as
shown in FIG. 5. FIG. 7 is a side view of the fitting fas-
tening apparatus as shown in FIG. 5. FIG. 8 is a per-
spective view of a beer barrel and the fitting thereof.
FIG. 9 is a detailed longitudinal section of the fitting.
FIG. 10 is an explanation view showing the state that
the axis of the beer barrel does not coincide with the
axis of a mouth piece.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] An embodiment of this invention will be
described hereafter based on FIGS. 1-7. A fitting fasten-
ing apparatus includes, as shown in FIGS. 5-7, a rectan-
gular support frame 18 fixed on the ground or a floor E,
and an electric motor 19 (see FIGS. 6 and 7) fixed to the
top of the support frame 18. Output of the electric motor
19 is transmitted to separated right and left pinions 21,
21 via a speed reducing mechanism 20. An up-and-
down frame 23, which is movable up and down through
racks 22, 22, is suspended by four guide rods 24. Four

fastening-torque generating apparatus 25, for example,
are fixed to the up-and-down frame 23 at predetermined
intervals. Below the up-and-down frame 23, a conveyer
equipment 26 is supported by a support pillar 27 at a
predetermined height. One aligning device 28 and four
stopping devices 29 are arranged with the support
frame 18 for interval setting and alignment of the beer
barrels 2 carried by the conveyer equipment 26 in the
direction shown by the arrow.

[0015] The fastening-torque generating apparatus
25 is mounted to a vertically movable base 32 through
an up-and-down drive source 31 such as an air cylinder
fixed to a guide frame 50 supported by the up-and-down
frame 23. A fastening head 30, which is vertically mova-
ble to the mouth piece 3 of the beer barrel 2, protrudes
downward from the base 32. The fastening head 30
generates torque necessary for fastening of the fitting
by a rotary drive source 33 such as a servo motor.
[0016] The aligning device 28 includes an arm 35
having rollers 34 arranged on right and left sides of the
conveyer equipment 26 and rotatably supported by a
shaft 36 as shown in FIG. 6, and an air cylinder 38 con-
nected to the lower end of the shaft 36 through a lever
37 as shown in FIG. 5. The air cylinder 38 is fixed appro-
priately to a sub frame 40 for supporting the aligning
device 28. Numeral 39 in FIG. 7 is a connecting rod for
rotating together the right and left shafts 36, 36. There-
fore, the device is constructed that equidistant rotation
of the two rollers 34, 34 with respect to the center line of
a conveyer plate 41 stops the beer barrel 2 carried on
the conveyer equipment 26, and that when the rollers
34, 34 make the center of the beer barrel 2 coincide with
the center of the conveyer plate 41, the arm 35 is
rotated by driving of the air cylinder 38 to open the roll-
ers 34, 34, moving forward the beer barrel 2 just under
the fastening-torque generating apparatus 25 by the
conveyer equipment 26.
[0017] The stopping devices 29 are of the same
structure as the aligning device 28, and are disposed in
a pair just under the fastening-torque generating appa-
ratus 25 and in front and in the rear. When four beer bar-
rels 2 pass the aligning device 28, the four rollers 34
successively surround and stop the beer barrels 2 from
the first one so as to hold their mouth pieces 3 to be
located just under the fastening heads 30. Then, the
four fastening heads 30 are simultaneously moved
downward to the four beer barrels 2 as aligned, and are
engaged with the mouth pieces 3 for rotation, which
rotate the bushes 4 to carry out fastening of the fittings
1.
[0018] The fastening-torque generating apparatus
25 will be described in detail. As shown in FIGS. 1-3, the
guide frame 50 is fixed to the side face of the up-and-
down frame 23, and the base 32 is vertically movably
supported by the guide frame 50 through rails 51 and
sliders 52 (see FIG. 3). The up-and-down drive source
31 such as an air cylinder is fixed to the top of the guide
frame 50, a piston rod 53 of which has a lower end con-
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nected to the base 32. A fastening output shaft 54 of the
rotary drive source 33 is arranged through the base 32
to extend downward, and has a lower end to which the
fastening head 30 is detachably mounted by a pin 55.

[0019] The rotary drive source 33 includes a servo
motor, etc. and a speed reducing mechanism 56 thereof
mounted coaxially, and the fastening output shaft 54
arranged through a cylindrical body 57 connected to the
lower portion of the speed reducing mechanism 56. As
shown in FIG. 4, a flange 57a of the cylindrical body 57
is fixed appropriately to a first swing stand 58 by a bolt,
etc. to be perpendicular thereto. The first swing stand
58 is supported by a second swing stand 59, while the
second swing stand 59 is supported by the base 32.
The cylindrical body 57 is loosely fitted in shaft holes
formed in the centers of the second swing stand 59 and
the base 32, respectively. That is, the second swing
stand 59 includes shafts 60, 60 protrusively integrated
with two opposite front/rear sides and rotatably sup-
ported by brackets 61, 61 fixed on the base 32 to allow
swing motion in the longitudinal direction. Moreover, the
first swing stand 58 includes shafts 62, 62 (see FIG. 2)
protrusively integrated with two opposite right and left
sides and rotatably supported by brackets 63, 63 fixed
on the second swing stand 59 to allow swing motion in
the cross direction.
[0020] And resilient devices 64, 65 such as coil
springs are disposed between the second swing stand
59 and the base 32 and between the second swing
stand 59 and the first swing stand 58 to be opposite to
the sides without the shafts 60, 62, respectively. That is,
bolts 66 are implanted downward in the lower sides of
the second swing stand 59 and the first swing stand 58
to loosely be arranged through the second swing stand
59 and the base 32 (see FIG. 4), and the resilient
devices 64, 65 are engaged with the bolts 66. By this,
the first and second swing stands 58, 59 are held hori-
zontally so that the fastening output shaft 54 can be per-
pendicular to the base 32 and the first and second
swing stands 58, 59. On the other hand, said fastening
output shaft 54, which is held by the cylindrical body 57,
extends downward through the first swing stand 58, and
extends downward through the second swing stand 59
and the base 32.
[0021] The fastening head 30 detachably mounted
to the lower end of the fastening output shaft 54
includes, as shown in FIG. 2, a shaft bar 70 inserted in
a shaft hole formed in the center of the fastening output
shaft 54 and integrally connected thereto by the pin 55,
and a wrench 72 screwed and held to the center of a
holder 71 integrated with the shaft bar 70 by an inverse
screw, etc. Moreover, the holder 71 is formed with a skirt
73 engaged with the mouth piece 3 of the beer barrel 2.
The inner peripheral surface of the skirt 73 is formed
with a taper surface 74. The wrench 72 has on the lower
end face protrusions 75, 75 formed diametrally oppo-
sitely. The side face of an end of the protrusion 75 can
contact the ratchets 4b, 4b formed diametrally oppo-

sitely at the inner peripheral edge of the bush 4
engaged with the mouth piece 3 of the beer barrel.

[0022] If four protrusions 75 are formed in the
cross-shaped disposition, the angle of rotation required
until they contact the ratchet 4b can be reduced.
[0023] Next, the operation of said mode will be
described. As shown in FIG. 2, when the axis C of the
beer barrel 2, the axis C1 of the mouth piece 3, and an
axis C2 of the fastening output shaft 54 coincide with
each other, only upward and downward motions of the
base 32 enable engagement or disengagement of the
fastening head 30 with or from the mouth piece 3. And
driving of the rotary drive source 33 enables smooth fit-
ting fastening.
[0024] However, in the case of the beer barrel 2 as
shown in FIG. 10, the up-and-down drive source 31 is
operated to move the base 32 downward, and the fas-
tening head 30 comes to engage with the mouth piece
3. Since the mouth piece 3 is inclined, the fastening
head 30 does not engage with the mouth piece 3 imme-
diately, and downward force is applied with the taper
surface 74 of the skirt 73 being in slide contact with the
outer edge of the upper end of the mouth piece 3. As a
result, as far as the upper end of the mouth piece 3 is
located within the range that the taper surface 74 can
cover, namely, if the mouth piece 3 is inclined, the skirt
73 can surely be engaged with the mouth piece 3. That
is, even if the mouth piece 3 is damaged to incline in any
directions, the fastening head 30 can be applied.
[0025] Therefore, since the skirt 73 is being rotated
through the fastening output shaft 54 rotated by driving
of the rotary drive source 33 to draw in the mouth piece
3 through the taper surface 74 for engagement, the first
swing stand 58 is swung on the second swing stand 59,
and the second swing stand 59 is swung on the base 32
through the fastening output shaft 54 and the cylindrical
body 57 to absorb the inclinations thereof. Thus, as
shown in FIG. 4, the axis C1 of the mouth piece coin-
cides with the axis C2 of the fastening output shaft 54.
When the axes C1, C2 of the two coincide with each
other, the skirt 73 of the fastening head 30 is engaged
with the mouth piece 3, and the wrench 72 is fitted in the
mouth piece 3, allowing the protrusions 75, 75 to face
the ratchets 4b, 4b of the bush 4. In this state, driving of
the up-and-down drive source 31 is stopped to halt
downward motion of the base 32.
[0026] Then, detection of the fastening head 30
mounted to the mouth piece 3 produces operation of the
rotary drive source 33. First, it turns the fastening output
shaft 54 free at low speed until the protrusions 75, 75
contact the ratchets 4b, 4b. Then, when detecting the
protrusions 75, 75 contacting the ratchets 4b, 4b, torque
necessary for the rotary drive source 33 is loaded on
the fastening output shaft 54 to rotate the fastening
head 30. This turns the bush 4 in the mouth piece 3
through the thread screws 3a, 4a, thus obtaining fitting
fastening. After obtaining torque necessary for fasten-
ing, the bush 4 is stopped to rotate in The mouth piece
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3, and the base 32 is moved upward by the up-and-
down drive source 31, obtaining the fastening head 30
removed from the mouth piece 3. After upward motion
of the fastening head 30, the stopping device 29 is sep-
arated from the barrel 2, which is carried by the con-
veyer equipment 26 in the direction as shown by the
arrow.

[0027] According to this invention, even when a
mouth piece is slightly inclined due to impact, etc. in the
distribution process, etc. of a beer barrel, and thus axes
of a fastening head of a fitting fastening apparatus and
the mouth piece do not coincide with each other, a fas-
tening-torque generating apparatus is inclined through
first and second swing stands in the 360° directions
such as forward/backward and right/left directions with
respect to a base to enable coincidence of the axes of
the two, resulting in lowered possibility of occurrence of
bad fitting fastening.

Claims

1. A fitting fastening apparatus for fastening a fitting
mounted to a mouth piece of a pressurized con-
tainer such as a beer barrel, characterized in that it
comprises a conveyer equipment for carrying the
pressurized container, a fastening-torque generat-
ing apparatus arranged above the conveyer equip-
ment and having a rotatable fastening head that is
vertically movable to the mouth piece of the pressu-
rized container, an aligning device arranged below
the fastening head and for aligning the pressurized
container carried on the conveyer equipment, and a
stopping device for stopping the pressurized con-
tainer when the fastening head is moved up and
down.

2. A fitting fastening apparatus for a pressurized con-
tainer as specified in claim 1, characterized in that
said fastening-torque generating apparatus is such
that a base is supported to be vertically movable to
said pressurized container, swing stands being
mounted and fixed thereto to be swingable in all
directions including forward/backward and right/left
directions, a rotary drive source being mounted to
the swing stand, a fastening head being detachably
connected to a fastening output shaft of the rotary
drive source extending under said base.

3. A fitting fastening apparatus for a pressurized con-
tainer as specified in claim 2, characterized in that
said swing stands are such that a first swing stand
for perpendicularly supporting said rotary drive
source is supported by a second swing stand to be
swingable in the cross direction, the second swing
stand being supported by the base to be swingable
in the longitudinal direction, the fastening output
shaft of said rotary drive source being swingably
arranged through the second swing stand and said

base.

4. A fitting fastening apparatus for a pressurized con-
tainer as specified in claim 2 or 3, characterized in
that said swing stands are such that shafts protrud-
ing from the right/left or front/rear side faces are
engaged with brackets, resilient devices being dis-
posed on the lower side in the forward/backward or
right/left disposition perpendicular to the shafts, the
resilient devices and said shafts maintaining the
swing stands to be parallel to said base.

5. A fitting fastening apparatus for a pressurized con-
tainer as specified in any of claims 1-4, character-
ized in that said fastening head comprises a wrench
engaged with a ratchet formed on an inner periph-
eral surface of a bush of the fitting of the pressu-
rized container and a skirt having an inner
peripheral surface formed with a taper surface sur-
rounding the wrench and engaged with the mouth
piece.
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