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DESCRIPTION

Background of the invention

Field of Invention

[0001] The present invention belongs to the technical field of devices for holding liquor and
relates to a double-layer keg.

Related Art

[0002] Keg is a tool for holding liquor, generally divided into metal keg and plastic keg. The
plastic keg has low cost and light weight, the transportation cost is greatly reduced, and has
considerable advantages in moving and handling, thus plastic kegs are more and more widely
used in the current market. Since the plastic keg is lower in strength than the metal keg, it is
designed as a double-layer keg to protect the inner layer barrel through the outer layer barrel.
For example, Chinese utility model CN20172121 474.6 discloses a plastic keg including an
outer barrel and an inner barrel of a plastic material, and high pressure air is required to be
filled into the inner barrel when liquor is dispensed, and the liquor is squeezed out by the high
pressure air. At the same time, in order to prevent the empty barrel from being squeezed and
deformed during the transportation, it is also necessary to inject high-pressure air into the
empty barrel, thereby forming a certain air pressure in the inner barrel. This is also to enable
the inner barrel to fully expand and deform, and various portions of the inner barrel are fully
expanded to eliminate stress concentration and make full contact with the outer barrel.
However, the plastic barrel has a spear structure disposed at a barrel opening of the inner
barrel, and the spear structure is connected to a barrel opening of the outer barrel, that is, the
spear structure determines that a position of the barrel opening of the inner barrel is relatively
fixed with a position of the barrel opening of the outer barrel , and there is a significant gap
between an outer surface of a shoulder of the inner barrel and an inner surface of a shoulder
of the outer barrel. When the inner barrel expands and deforms, the barrel opening of the
inner barrel will be displaced upwardly, which may easily cause the barrel opening of the inner
barrel to be separated from the spear structure, or the spear structure and the barrel opening
of the outer barrel are separated to cause the spear structure to shift. These not only affect the
installation stability of the spear structure, but also affect the matched installation of liquor
dispensing devices such as a dispenser and the spear structure. Of course, such as in the
plastic keg disclosed in a US application US2004/0011828A1, a larger space is provided above
an inner barrel, and an upper portion of the inner barrel also expands and deforms upward
under internal pressure, which will also cause displacement of a spear structure at a barrel
opening of the inner barrel, affecting the matched connection with other liquor dispensing
devices.
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[0003] Another plastic keg such as Chinese utility model CN207209942U discloses the outer
barrel having a brace supporting a bottom periphery portion of the inner barrel. However, there
is also a gap disposed between the upper portion of the outer barrel and the upper portion of
the inner barrel. And the upper portion of the inner barrel also expands and deforms upward
under internal pressure, which will also cause displacement of a spear structure at a barrel
opening of the inner barrel, affecting the matched connection with other liquor dispensing
devices.

[0004] Or take the double-layer keg (Publication number: CN108033094A) disclosed in the
Chinese invention patent as an example. It comprises a handle provided with a support surface
between an inner connection and an outer connection that can support a dome of the inner
barrel. However, it can be clearly seen from Fig 2 that there is a significant gap between the
supporting surface and the dome, and the gap is even larger than the wall thickness of the
inner barrel and the outer barrel, which will also cause displacement of a spear structure at a
barrel opening of the inner barrel, affecting the matched connection with other liquor
dispensing devices.

[0005] In view of the above technical deficiencies, due to the displacement of the spear
structure is ultimately caused, technical personnel skilled in the art can easily think of
strengthening the spear structure, such as increasing the connection strength between the
spear structure and the outer barrel as well as the inner barrel. For example, the Chinese
invention patent with application number CN201480047167.1 discloses a container including
an inner barrel and an outer barrel. It can be clearly seen from Fig. 2B that there is a space
above a shoulder of the inner barrel, and when high pressure air is filled into the inner barrel,
an upper portion of the inner barrel will also expand and deform upward. For this problem,
paragraph 38 of the specification states that, the top of the casing also has a collar that
extends around a valve member to protect the valve member. Paragraph 42 states that an
inner diameter of the collar is smaller than an outer diameter of the valve member. As shown in
conjunction with Fig. 2B, the valve member is wrapped by a lower portion of the collar, thereby
improving the connection strength with the valve member, avoiding displacement of the valve
member, etc. Although better connection stability is provided between the valve member and
the outer barrel, due to the tremendous high pressure in the inner barrel, it is still easy to
cause a split between a barrel opening edge of the inner barrel and the valve member to affect
the connection stability.

Summary of the invention

[0006] One object of the present invention is to solve the above technical problems in the prior
art by providing a double-layer keg for solving the problem of poor stability of installation of a
spear structure during internal pressurization.

[0007] This object of the present invention can be achieved by the following technical solution:
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a double-layer keg, comprising a rigid outer barrel fixed with a base and a plastic inner barrel
disposed in the outer barrel, the outer barrel having a brace supporting a bottom periphery
portion of the inner barrel, a spear structure being installed at an inner barrel opening of the
inner barrel and the inner barrel having a shoulder and a neck arranged around the inner
barrel opening; an inner surface of an upper portion of the outer barrel is pressed against an
outer surface of the shoulder and/or the neck of the inner barrel and an expansion space
allowing an inner barrel bottom to expand downward is disposed between the base and the
bottom portion of the inner barrel at an inner side of the brace, the base has an annular slot in
a circumferential direction, an opening of the slot faces upward, a lower end edge of the outer
barrel is inserted downwardly in the slot, and an outer surface of the lower end of the outer
barrel is tightly fitted with a slot wall of the slot of the base, wherein the expansion space is
capable of being adjusted by changing the insertion of the outer barrel in the annular slot
through the downward expansion of the inner barrel deforming and abutting against the base.

[0008] The outer barrel supports the inner barrel through the brace. Under the limitation of the
brace, the outer barrel is pressed against the shoulder or the neck of the inner barrel, and of
course, the outer barrel can also be pressed against the shoulder and the neck at the same
time. Wherein the neck refers to a straight cylindrical portion at the barrel opening of the inner
barrel, which is positioned higher than the shoulder, an outer diameter thereof is smaller than
an outer diameter of a trunk of the inner barrel, and the shoulder is a portion between the trunk
of the inner barrel and the neck, an arcuate and bent transition is between an outer periphery
thereof and an upper end of the trunk, and an arcuate and bent transition is between an inner
periphery thereof and a lower end of the neck, and an arcuate and bent portion at the inner
periphery and the outer periphery of the shoulder should be understood as parts of the
shoulder, enabling the inner barrel to be kept stable relative to the outer barrel. When the
double-layer keg is transported as an empty barrel, inside of the inner barrel is inflated and
pressurized, or the inner barrel is inflated and pressurized when liquor is dispensed, the inner
barrel made of plastic material will undergo expansion and deformation. Since the expansion
space is provided between the bottom of the inner barrel and the base, the expansion space is
located at the inner side of the brace, the inner surface of the upper portion of the outer barrel
is pressed against the outer surface of the shoulder of the inner barrel, and the shoulder is
disposed around the barrel opening; so the bottom of the inner barrel will expand downward
under internal pressure, and the shoulder of the inner barrel and a portion of the barrel
opening at an inner side of the shoulder will not expand and deform upward, that is, the
relative positions of the barrel opening of the inner barrel and the barrel opening of the outer
barrel will not change. Therefore, the installation positions of both the barrel openings with the
spear structure are stable, avoiding the unstable installation of the spear structure due to the
change of the position of the barrel opening of the inner barrel, which causes the spear
structure to be separated from the outer barrel or the inner barrel, and of course can also
avoid the displacement of the spear structure relative to the position of the barrel opening of
the outer barrel, which causes liquor dispensing devices such as a dispenser to be difficult to
match during installation. Of course, when the inner surface of the outer barrel is pressed
against the outer surface of the shoulder, since an outer diameter of an arcuate and bent
portion at the lower end of the neck gradually becomes larger, the inner surface of the outer
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barrel can also limit a position of the inner barrel to prevent it from expanding and deforming
upward.

[0009] The lower end edge of the outer barrel is inserted and positioned in the slot of the base
to achieve the relative connection between the two. If the expansion space is insufficient and
causes the trunk of the inner barrel to expand and deform and abut against the base, since the
outer barrel is inserted downwardly and connected to the base by tight fitting in place, thus the
outer barrel can displace upward loosely relative to the base, thereby the expansion space
becomes larger, so that the inner barrel expands fully to eliminate stress concentration. In one
embodiment of the above-mentioned double-layer keg, the outer surface of the shoulder is a
flat surface, a tapered surface, or a first arcuate surface, and the inner surface of the outer
barrel and the outer surface of the shoulder are fitted and pressed against each other. The
shoulder is a joint between the trunk and the barrel opening of the inner barrel, and has the
outer surface facing upward or obliquely upward, thus the outer barrel can have a downward
or an obliquely downward positioning limitation on the shoulder. The surface contact and
pressing between the surfaces of the shoulder and the outer barrel also makes the entire
shoulder in a stable state, which can block the expansion and deformation of other portions of
the inner barrel from being transferred to the inner side of the shoulder, thereby avoiding the
change of the position of the barrel opening of the inner barrel under internal pressure.

[0010] In one embodiment of the above-mentioned double-layer keg, both the outer barrel and
the inner barrel each has a straight cylindrical trunk, and an inner surface of the trunk of the
outer barrel and an outer surface of the trunk of the inner barrel are fitted with each other. The
straight cylindrical trunk of the inner barrel causes the inner barrel to expand in an axial
direction, and, in conjunction with the fitted disposition between the outer surface of the inner
barrel and the inner surface of the outer barrel, causes the inner barrel can only expand and
deform through the bottom thereof in a direction toward the expansion space, preventing
expansion and deformation at the barrel opening of the inner barrel or the upper portion of the
inner barrel, so that the upper portion of the inner barrel and the upper portion of the outer
barrel are kept relatively stable with each other.

[0011] In one embodiment of the above-mentioned double-layer keg, both the outer barrel and
the inner barrel each has a straight cylindrical trunk, and a gap with a width of less than 5 mm
is disposed between an inner surface of the trunk of the outer barrel and an outer surface of
the trunk of the inner barrel. The gap between the trunk of the outer barrel and the trunk of the
inner barrel is used for a radial expansion of the inner barrel, so that the inner barrel is fully
expanded and uniformly contacted with the inner surface of the outer barrel, thereby avoiding
local stress concentration and burst of the inner barrel and results in bursting. Of course, since
the shoulder of the inner barrel is pressed and limited by the outer barrel, the radial expansion
of the inner barrel will not be transferred to the barrel opening.

[0012] In one embodiment of the above-mentioned double-layer keg, the brace is formed by a
radial contraction of the lower portion of the outer barrel, the brace is in an annular shape, the
brace has an upwardly inclined abutment and a downwardly inclined brace surface, and the



DK/EP 3578475 T3

abutment and the bottom periphery of the inner barrel are abutted against each other. The
brace is formed by the radial contraction, that is, an inner side thereof is radially inwardly
protruded, an outer side thereof is radially inwardly recessed, and the brace is circumferentially
annularly disposed, thus the brace functions as a stiffener, and a strength of the lower portion
of the outer barrel can be made higher, avoiding deformation under the gravity and expansion
force of the inner barrel. The inclined brace surface can better support the abutment, and the
abutment is obliquely disposed, thus when the trunk of the inner barrel expands and deforms
downward, the bottom periphery of the inner barrel can slide downward relative to the
abutment to realize the expansion and deformation of the bottom of the inner barrel.

[0013] In one embodiment of the above-mentioned double-layer keg, the outer surface of the
trunk of the inner barrel and an outer surface of the bottom of the inner barrel are joined by a
second arcuate surface, and the inner barrel abuts against the abutment of the brace through
the second arcuate surface. When the trunk of the inner barrel expands and deforms
downward, the second arcuate surface is more conducive for sliding relative to the abutment,
so that the bottom of the inner barrel expands and deforms.

[0014] In one embodiment of the above-mentioned double-layer keg, the bottom of the inner
barrel is in an arcuate shape, and a middle portion of the bottom of the inner barrel is lower
than the brace. The arcuate bottom of the inner barrel can guide the expansion and
deformation, so that the bottom preferentially exhibits downward expansion and deformation
when the pressure inside the inner barrel becomes larger.

[0015] Compared with the prior art, the double-layer keg has the following advantages:

1. 1. Since the expansion space is provided between the bottom of the inner barrel and the
base, and the inner surface of the upper portion of the outer barrel is pressed against
the outer surface of the shoulder of the inner barrel, so the bottom of the inner barrel will
expand downward under internal pressure, and the shoulder of the inner barrel and a
portion of the barrel opening at an inner side of the shoulder will not expand and deform
upward, that is, the relative positions of the barrel opening of the inner barrel and the
barrel opening of the outer barrel will not change. Therefore, the installation positions of
both the barrel openings with the spear structure are stable, avoiding the unstable
installation of the spear structure due to the change of the position of the barrel opening
of the inner barrel, which causes the spear structure to be separated from the outer
barrel or the inner barrel.

2. 2. Since the shoulder of the inner barrel is limited by the pressing of the outer barrel, it is
avoided that, due to the displacement of the spear structure relative to the position of the
barrel opening of the outer barrel, liquor distribution devices such as a dispenser
become difficult to match during the installation.

3. 3. Since the outer barrel is inserted downwardly, that is, there is an assembly gap
between the outer barrel and the base, so if the expansion space is insufficient and
causes the trunk of the inner barrel to expand and deform and abut against the base,
the outer barrel can displace upward loosely relative to the base, thereby the expansion
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space becomes larger, so that the inner barrel expands fully to eliminate stress
concentration.

Brief description of the drawings

[0016]
Fig. 1 is a cross-sectional view of a first embodiment of a double-layer keg;

Fig. 2 is a cross-sectional view of a bottom of one embodiment of an inner barrel in the double-
layer keg when the bottom is expanded and deformed downwardly;

Fig. 3 is a cross-sectional view of a second embodiment of the double-layer keg;

Fig. 4 is a cross-sectional partial view of a third embodiment of the double-layer keg;
Fig. 5 is a cross-sectional partial view of a fourth embodiment of the double-layer keg;
Fig. 6 is a cross-sectional partial view of a fifth embodiment of the double-layer keg; and

Fig. 7 is a cross-sectional partial view of a sixth embodiment of the double-layer keg.

Detailed description of the invention

Embodiment 1:

[0017] As shown in FIG. 1 and FIG. 2, one embodiment of a double-layer keg comprises an
outer barrel 1 and an inner barrel 2, both of which are made of PET material, the inner barrel 2
is located inside the outer barrel 1, the outer barrel 1 is some rigidity for supporting the inner
barrel 2. a lower end of the outer barrel 1 is penetrated, and a base 3 is fixed at a bottom of
the outer barrel 1. The inner barrel 2 comprises a neck 22, a shoulder 21 and a trunk, the neck
22 is in a straight cylindrical shape, and an upper end port of the neck 22 is a barrel opening. A
spear structure 4 is installed at the barrel opening of the inner barrel 2 for connecting liquor
dispensing devices such as a dispenser. The shoulder 21 is disposed around the barrel
opening, and an outer surface thereof is a tapered surface. Of course, the outer surface of the
shoulder 21 can also be an annular flat surface, or a first arcuate surface. Corners between
the shoulder 21 and the neck 22 as well as between the shoulder 21 and the trunk are
arcuately designed, and there can be a gap between the outer surface of the shoulder 21 at
the corner positions and an inner surface of the outer barrel 1 at the corner positions. Because
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the corner design has a higher strength, it does not exhibit expansion and deformation under
the effect of internal pressure. Of course, the outer surface of the inner barrel 2 at the corner
positions can be fitted to the inner surface of the outer barrel 1 at the corner positions, and the
trunk of the inner barrel 2 is also in a straight cylindrical shape, and a height thereof is 1.66
times or more of its diameter. An inner surface of the trunk of the outer barrel 1 and an outer
surface of the trunk of the inner barrel 2 are fitted with each other. An inner surface of an
upper portion of the outer barrel 1 is fitted and pressed against the outer surface of the
shoulder 21 and an outer surface of the neck 22. A lower portion of the outer barrel 1 has a
brace 11, and a bottom periphery of the inner barrel 2 abuts against the brace 11, that is, the
outer barrel 1 supports the inner barrel 2 through the brace 11. An expansion space 5 is
disposed between a portion of the bottom of the inner barrel 2 located at an inner side of the
brace 11 and the base 3, and the expansion space 5 is capable of allowing the bottom of the
inner barrel 2 to expand downward.

[0018] This embodiment of the brace 11 is formed by a radial contraction of the lower portion
of the outer barrel 1, the brace 11 is in an annular shape, and the brace 11 has an upwardly
inclined abutment 111 and a downwardly inclined brace surface 112. The outer surface of the
trunk of the inner barrel 2 and an outer surface of the bottom of the inner barrel 2 are joined by
a second arcuate surface, and the inner barrel 2 abuts against the abutment 111 of the brace
11 through the second arcuate surface. When the trunk of the inner barrel 2 expands and
deforms downward, the second arcuate surface is more conducive for sliding relative to the
abutment 111, so that the bottom of the inner barrel 2 expands and deforms downward. The
bottom of the inner barrel 2 is in an arcuate shape, and a middle portion of the bottom of the
inner barrel 2 is lower than the brace 11. The base 3 has an annular slot 31 in a circumferential
direction, an opening of the slot 31 faces upward, a lower end edge of the outer barrel 1 is
inserted downwardly in the slot 31, and an outer surface of the lower end of the outer barrel 1
is tightly fitted with a slot wall of the slot 31 of the base 3. If the expansion space 5 is
insufficient and causes the trunk of the inner barrel 2 to expand and deform and abut against
the base 3, since the outer barrel 1 is inserted downwardly and connected to the base 3 by
tight fitting in place, thus the outer barrel 1 can displace upward loosely relative to the base 3,
thereby the expansion space 5 becomes larger, so that the inner barrel 2 expands fully to
eliminate stress concentration.

Embodiment 2:

[0019] The structure of the double-layer keg is basically the same as that of the first
embodiment. The differences lie in, as shown in FIG. 3, a gap with a width of less than 5 mm is
disposed between the inner surface of the trunk of the outer barrel 1 and the outer surface of
the trunk of the inner barrel 2. The gap is used for a radial expansion of the inner barrel 2, so
that the inner barrel 2 is fully expanded and uniformly contacted with the inner surface of the
outer barrel 1, thereby avoiding local stress concentration and burst of the inner barrel 2 and
results in bursting.



DK/EP 3578475 T3

Embodiment 3:

[0020] The structure of the double-layer keg is basically the same as that of the first
embodiment. The differences lie in, as shown in FIG. 4, the inner surface of the outer barrel 1
is simultaneously pressed against the outer surfaces of the shoulder 21 and the neck 22 of the
inner barrel 2. Wherein, at the position of the shoulder 21, the inner surface of the outer barrel
1 is pressed against an arcuate and bent portion at an outer periphery of the shoulder 21 of
the inner barrel 2, and there is still a certain gap above other positions of the shoulder 21 of
the inner barrel 2, at this time, the outer barrel 1 can limit a position of the inner barrel 2 by
pressing against the neck 22 and the arcuate and bent portion at the outer periphery of the
shoulder 21 of the inner barrel 2, thereby preventing the inner barrel 2 from expanding and
deforming upward.

Embodiment 4:

[0021] The structure of the double-layer keg is basically the same as that of the first
embodiment. The differences lie in, as shown in FIG. 5, the inner surface of the outer barrel 1
is simultaneously pressed against the outer surfaces of the shoulder 21 and the neck 22 of the
inner barrel 2. Wherein, at the position of the shoulder 21, the inner surface of the outer barrel
1 is pressed against an arcuate and bent portion at an inner periphery of the shoulder 21 of
the inner barrel 2, and there is still a certain gap above other positions of the shoulder 21 of
the inner barrel 2, at this time, the outer barrel 1 can limit a position of the inner barrel 2 by
pressing against the neck 22 and the arcuate and bent portion at the inner periphery of the
shoulder 21 of the inner barrel 2, thereby preventing the inner barrel 2 from expanding and
deforming upward.

Embodiment 5:

[0022] The structure of the double-layer keg is basically the same as that of the first
embodiment. The differences lie in, as shown in FIG. 6, the inner surface of the outer barrel 1
is only pressed against the outer surface of the shoulder 21 of the inner barrel 2, and there is a
certain gap between the outer surface of the neck 22 of the inner barrel 2 and the inner
surface of the outer barrel 1. At this time, the outer barrel 1 can limit a position of the inner
barrel 2 by pressing against the shoulder 21 of the inner barrel 2, thereby preventing the inner
barrel 2 from expanding and deforming upward.

Embodiment 6:
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[0023] The structure of the double-layer keg is basically the same as that of the first
embodiment. The differences lie in, as shown in FIG. 7, the inner surface of the outer barrel 1
is only pressed against the outer surface of the neck 22 of the inner barrel 2, and there is a
certain gap between the outer surface of the shoulder 21 of the inner barrel 2 and the inner
surface of the outer barrel 1. At this time, an outer diameter of an arcuate and bent portion at
the lower end of the neck 22 of the inner barrel 2 gradually becomes larger, thus can also limit
a position of the inner barrel 2 to prevent the inner barrel 2 from expanding and deforming

upward.

LIST OF REFERENCED PARTS

[0024]

1 outer barrel

11 brace

111 abutment
112 brace surface
2 inner barrel

21 shoulder

22 neck

3 base

31 slot

4 spear structure

5 expansion space
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Patentkrav

1. Dobbeltlagsfad, omfattende en stiv ydre tgnde (1) fastgjort med en base (3) og
en indre plasttgnde (2) anbragt i den ydre tgnde (1), idet den ydre tgnde (1) har
en stgtte (11), som stotter et nedre omkredsafsnit af den indre tgnde (2), idet en
spydstruktur (4) er installeret ved en indre tgndedbning af den indre tgnde (2), og
idet den indre tgnde (2) har en skulder (21) og en hals (22) indrettet omkring den
indre tendeabning; en indre overflade af et gvre afsnit af den ydre tgnde (1) er
presset mod en ydre overflade af skulderen (21) og/eller halsen (22) af den indre
tande (2) og et ekspansionsrum (5), som tillader, at en indre tgndebund udvider
sig nedad, er anbragt mellem basen (3) og det nedre afsnit af den indre tande (2)
ved en inderside af stgtten (11), basen (3) har en ringformet slids (31) i en
omkredsretning, en 3bning af slidsen (31) vender opad, en nedre endekant af den
ydre tgnde (1) er indsat nedad i slidsen (31), og en ydre overflade af den nedre
ende af den ydre tgnde (1) er fast tilpasset en vaeg (31) af slidsen (31) af basen
(3), kendetegnet ved, at ekspansionsrummet (5) kan justeres ved at a&ndre
indsaettelsen af den ydre tgnde (1) i den ringformede slids (31) via den
nedadrettede ekspansion af den indre tgnde (2), som deformeres og stgder op
mod basen (3).

2. Dobbeltlagsfadet ifglge krav 1, hvor den ydre overflade af skulderen (21) er en
flad overflade, en tilspidset overflade eller en fgrste bueformet overflade, og en
indre overflade af den ydre tgnde (1) og den ydre overflade af skulderen (21) er
tilpasset og presset mod hinanden.

3. Dobbeltlagsfadet ifglge krav 2, hvor bade den ydre tgnde (1) og den indre
tende (2) hver har et lige cylinderformet skrog, og en indre overflade af skroget af
den ydre tgnde (1) og en ydre overflade af skroget af den indre tgnde (2) er
tilpasset hinanden.

4. Dobbeltlagsfadet ifglge krav 2, hvor bdde den ydre tgnde (1) og den indre
tende (2) hver har et lige cylinderformet skrog, og et mellemrum med en bredde
pa mindre end 5 mm er anbragt mellem en indre overflade af skroget af den ydre
tende (1) og en ydre overflade af skroget af den indre tgnde (2).
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2

5. Dobbeltlagsfadet ifglge krav 1 eller 2 eller 3 eller 4, hvor stgtten (11) er
udformet af en radial sammensnaevring af et nedre afsnit af den ydre tgnde (1),
stgtten (11) er ringformet, stgtten (11) har en opad skranende understgtning
(111) og en nedad skranende overflade af stgtten (11), og understgtningen (111)
og den nedre omkreds af den indre tgnde (2) stgder op mod hinanden.

6. Dobbeltlagsfadet ifglge krav 5, hvor en ydre overflade af et skrog af den indre
tende (2) og en ydre overflade af den indre tgndebund er forbundet via en anden
bueformet overflade, og den indre tgnde (2) stgder op mod understgtningen (111)
af stgtten (11) gennem den anden bueformede overflade.

7. Dobbeltlagsfadet ifglge krav 6, hvor den indre tgndebund er bueformet, og et
midterafsnit af den indre tgndebund er lavere end statten (11).
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FIG. 4

FI1G. 5
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FIG. 6

FIG. 7
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