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METAL CONTAI NER The present invention
container, in particular a stainless steel container,
which is used for storing beverage such as beer.
i n which various

ki nds of beverages including beer are filled and which is intended to be
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METAL CONTAINER

The present invention relates to a stainless steel container
having a rﬁbber protector, which is used for storing beverage such as

beer, etc.

As a container in which various kinds of beverages including
beer are filled and which is intended to be used for storing in
stationary place or transportation, a stainless steel container has been
generally used, The upper and lower outer peripheral edges of a container

body are fitted with a ring-shaped protectors, respectively, The
protectors cover the periphery of an upper end wall and that of a lower
end wall of the container body to protect end wall faces of the upper end
wall and the lower end wall. In use, a lower protector provided at the
lower end wall serves for a stand for stationarily placing the container
and an upper protector provided at the upper end wall serves for a
supporting base for a container to be piled above.

The protector has been conventionally manufactured by mainly
using a stainless steel material which is the same one as the container
body. The stainless steel protectors have been usually welded to an
upper peripheral edge and a lower peripheral edge of the stainless steel
container body which has been worked under deep-drawing. Another example

of the protector is that an upper end wall and a lower end wall are
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used,féresstoring in a stationary place or transportation, a stainless steel
contsai ner has been generally used. The upper and | ower outer peri pheral

edges of a container body are fitted @ith ring-shaped protectors

respectively. The protectors cover the periphery of an upper end wall and

that of a lower end wall of the container body to pro- tect end wall faces

of the upper eeddedl toanddwed liawer peripheral face and an upper inner peripheral

face of a stainless steel cylinder so that the upper end wall overhangs
upwardly and the lower end wall overhangs downwardly to form protector
portions.

In either cases of the above, when a protector is made from a
stainless steel, it is stout and good-looking. However, when, for example,
draft beer is filled in a container, the weight of the container becomes
considerably heavy, Thus, when a container is erroneously dropped at the
time of loading-in or loading-out of containers to be tramsported or the
container is striken hard against a floor, not only a noise is given forth,
but also the container is deformed or damaged. Especially, when the
container is dropped in an inclined state, the protector is locally
deformed, so that the containter can not be stably placed at a normal
upstanding posture and it becomes difficult to pile another container
thereon,

In order to solve the above problems, it is considered to use a
ring-shaped rubber protector as a protector. Japanese Design Registration
No. 635034 (a keg to be used for iransportation) discloses this example,
i.e., rubber protectors are fitted to an upper portion and a lower
portion of a container body, as shown in Fig. 23.

In Fig. 23, when a rubber pfotector is used, it is necessary to
arrange to provide a certain thickness to a ring-shaped portion for
maintaining stremgth, Accordingly, protectors 61 must be fixed on a
smooth curved surface of an upper end wall 63 of a container body 62 and
that of a lower end wall 64 of the container body 62, respectively. Since
a keg shown in Fig. 23 is a relatively long and slender container and the

areas of the upper end wall 63 and the lower end wall 64 are small, there
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end wall<:1n use, a |lower protector provided at the |ower end wall serves

for a stand for stationarily placing the container and an upper protector

provi ded at the upper end wall serves fior a supporting base for a container

to be piled above The protector has been conventionally manufac- tured by

mai nly using a stainless steel material which is
may be no special problem in a point of strength., However, when this keg
is used as a beer keg and a container body is formed by deep-drawing a
stainless steel plate, a girth or shell portion of the container is
hardened during the working, so that the strength of the girth portion is
remarkably increased, However, strains are not formed on the end wall
faces of the upper and lower end walls which become fitting portions of
the protectors and thus, there is no change in strength compared with
that of a stainless steel plate which is unworked.

When a rubber protector 70 is fitted to an end wall face 71 of the
upper or lower end wall in a state such that the strength is low as shown
in Fig. 24, the end wall face 71 of the upper or lower end wall is easy
to be depressed like a poftion 71’ by load applied thereto in the
perpendicular direction at the piling step of the kegs or by impingement
to the rubber protectors when the keg is turned over. According f{o a
degree of depression, the form of the rubber protector T0 gets out of
shape to result in useless as the container., Moreover, the container can
not be place& stably.

As another example, in a case where a ring-shaped protector is
used, an inner peripheral edge T0a of a protector TQ0 as shown in Fig. 24
is extended in the central direction to be fixed smoothly to a smooth
curved face of an end wall face 71, As a result, there occurs such a
problem that as the end of an inner edge of the protector 70 becomes ihin

in thickness, the end of an inner edge is easily deteriorated, and it is

liable to be come off due to an insufficient adhesion.

The object of the present invention is to provide a stainless

This Sheet Has Reen Rerlac

AR



t he sanesone as the container body. The stainless steel protectors have
been: usual |y wel ded to an upper peripheral edge and a | ower peripheral edge
of the stainless steel container body whdch has been worked under
deep-draw ng. Another exanple of the protector is that an upper end wal |

and a lower end wall are welded to a lower _inner peripheral face and an
upper steel container having end wall faces to which rubber protectors are

fitted, wherein the end wall faces do not deform easily.

finother object of the invention is to provide a stainless steel
container an end wall face of which is not easily deformed by providing
work-hardening of an austenite stainless steel in the end wall face
inclusive of a fitting portion of a rubber protector.

Still another object of the invention is to provide a stainless
steel container, in which a stainless steel protector is used as one of
protector means and a rubber protector is used as the other thereof, and a
work-hardening is formed at an end wall face to which the rubber
protector is fitted.

Still another object of the ianvention is to proQide a stainless
steel container, which is prevented from deformation by dispersing a force
applied to a rubber protector.

Still another object of the invention is to provide a stainless
steel container, which has a reinforcing treatment from an outside of an
end wall face in a rubber protector, in addition to the work-hardening
treatment in the end wall face,

Still another object of the invention is to provide a stainless
steel container in which a hardness of an outer end surface of a rubber
protector can be adjusted.

In a case that an austenite stainless steel plate is formed into a
first molded body and a second molded body of a predetermined shape by a
deep-drawing work, a single stepped portion or multiple steppgd portions
which become ring-shaped rib is formed at an outer peripheral region of
end wall faces of an upper end wall and a lower end wall, and protruded

portions are formed in the outer peripheral direction from the center of
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I nner “peripheral face of a stainless steel cylinder so that the upper end
wal1 overhangs upwardly and the | ower end wall overhangs downwardly to form

pr ot ect or

por- tions. _ 5

the end wall faces to form radial ribs, whereby strains are generated by a

cold working to increase the strength of the end wall faces, The ring-

‘shaped ribs support the rubber protector and prevent the depression in the

circumferential direction applied to an outer peripheral portion of the
end wall faces by vertical load. The radial ribs prevent the depression
of the end wall faces at the inner peripheral portion by bending of the
rubber protector or shear load.

In a case.fhat a rubber overhanging portion is provided in an
opening portion of a protector as a handle for a transportation of a
container or a draining purpose, the overhanging portion disperses loads
applied to the neighbourhood of the opening portion of the protector to
prevent the depression of the end wall faces. |

In a case that a reinforcing ﬁlate is placed on an end wall face
as a reinforcing treatment at the outside of the end wall face and a
rubber protector is fitted thereto, a force applied to the rubber
protector is supported by the reinforcing plate and is disper#ed. Thus,
even though a local force is applied to the rubber protector, a specific
part of the end wall face which supports the protector is not depressed.

In a case that a beam or girder which is provided so as to stand-
up on the end walls can support an end wall face from the outside to
inérease the strength of the end wall face, a depression is not caused on
the end wall face. As the beam is embedded in the rubber portector, it
does not appear on the outer face of the protector,

In a case that a reinforcing material is applied to a beam, when a
lbcal force is applied to the rubber protector, the reinforcing material
supports the inside of the beam to disperse the local force, so that the

depression of the end wall face by a local deformation of the beam is
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-2-.Inteither cases of the above, when a protector is nmade froma stainless

st éel |,

It

I s stout and good-| ooki ng However, when, for exanple, draft beer

is filled in a con- tainer, the weight of the container becones considera-
bly heavy. Thus, when a container is erroneously dropped at the tinme of
| oading in or |oading-out of con-

prevented.

Moreover, at a time of molding a rubber protector, if a shoe which
is different hardness from that of the rubber protector mount on a face
contacting the rubber protector, friction resistance at a stand or at a

supporting base can be adjusted according to the hardness of a shoe,.

Figure la is a plan view showing a part of a beer keg provided
with a2 rubber protector of Example 1 of the present invention; Figure 1b
is a cross-sectional view thereof; and Figure lc is an enlarged view of a
part in Figure., 1b in which an inner peripheral edge-fitting portion of
the rubber protector is shown.

Figure 2 is a view showing a treatment in forming a stepped
portion.

Figure 3 is a view showing a treatment of fitting a rubber
protector,

Figure 4a is a view showing strength distribution on an end wall
face according to Example 1 and Figure 4b is a view showing strength
distribution on an end wall face of a comparative example.

Figure 5a is a plan view of a part of a beer keg shown in another
modification of Example 1; Figure Sb is a partial sectional front view
thereof; and Figure 5c is an enlarged view of a part in Figure 5b.

Figure 6a is a partial sectional front view showing Example 2 of
the present invention and Figure 6b is an enlargéd view showing a fitting
portion of a rubber protector.

Figure Ta is a plan view showing a part of a upper end wall

portion of Example 2; and Figure Th is a longitudinal sectional view of
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tainers-to be transported or the container is struck hard against a floor,
not ‘only a noise is given forth, but also the container is deforned or
damaged. Especially, when the container is?dropped in an inclined state,
the protec- tor is locally defornmed, so that the container can not be
stably placed at a normal upstanding posture and it becones difficult to
pile anot her Td&srai n&a- t her eon. '

Figure 8a is a graph showing a comparison of a strength of an end
wall face of a container of the Example 2 and that of an end wall face of
a comparative example; Figure 8b is a cross section of the end wall of
Example 2; and Figure 8c is a cross section of the end wall of a
comparative example.

Figure 9a is a partial sectional front view of a container, in
which a reinforcing plate is embedded in a rubber protector; and Figure
9b is an enlarged view showing a fitting portion of a rubber protector.

Rigure 10a is a graph showing a comparison of strength of an end
wall face of a container in which a reinforcing plate is embedded and
that of a comparative example; Figure 10b is an enlarged section view of
a part of the container as shown in Figure 9a.

Figure 11 is a partial sectional front view of an examplelin which
a shape of an opening portion of a rubber protector is improved.

Figures 12a and 12b are views showing load distributions of an end
wall face of an container according to the improved rubber protector and
of an end wall face of a container of a comparative example.

Figure 13a is a partial enlarged sectional view of a fitting
portion of a lower protector in which a beam is fitted to an eand wall
face; and Figure 13b is a plan view'showing a part of a lower end wall
portion in which a beam is fitted to an end wall face,

Figure 14 is an enlarged view of a principal part showing another
modification of a beam.

Figure 15 is an enlarged view of a principal part showing an
example in which a beam is fitted to an upper protector,

Figure 16 is an enlarged view of a principal part showing still

T



In order to solve the above problens, it is consid- ered to use a

ri hg- shaped rubber protector as a protec- tor. Japanese Design Registration
No. 635034 (a keg to be used for tr8nsportation) discloses this exanple,
i.e., rubber protectors are fitted to an upper portion and a |ower portion

of a container body, as . shown in Fig. 23. Another keg of this type is
di scl osed i rﬁl'@é.hgr modification of a beam

Figure 17 is an enlarged view of a principal part showing still
another modification of a beam,

FRigure 18 is an enlarged view of a principal part showing still
another modification of a beam,

Figures 19a and 19b show a problem caused by deformation of a beam,
wherein Figure 19a is a principal part showing a fitting portion of a
protector and Figure 19b is a plan view showing a part of a lower end wall
portion,

Figure 20 is an enlarged view of a principal part of a lower
protector showing an example in which a reinforcing member is applied to
a beam.

Figure 21 is an enlarged view of a principal part of a lower
protector showing another example in which a reinforcing member is
applied to a beanm.

Figure 22 is a partial sectional view of a container body, in
which a rubber protector is provided with a shoe.

Figure 23 is a view showing an example of a conventional keg for
transportation which has a rubber protector.

Figure 24 is a view showing a problem caused when a rubber

protector is fitted to a beer keg.

Example 1 of the present invention is explained referring to the
drawings. Figs., la and 1b show a beer keg for transportation to which
the present invention is appliedl In Example 1, a container body 1 is

prepared by the combination of a first molded body 2 and a second molded
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135869.' -The preanble of claim1 is based on this prior art. In Fig. 23,
wheén a rubber protector is used, it is nec- essary to arrange to provide a
certain thickness to a ring-shaped $ortion for naintaining strength,

Accor d-

upper

ingly, protectors 61 nust be fixed on a snmooth curved surface of an
end wall 63 of a container body 62

body 3. The both molded bodies 2 and 3 are molded by deep-drawing a plate
of austenite stainless steel under cold working. The first molded body 2
is integrally formed in a shape such that an upper end wall 4 and a
cylindrical upper girth or shell portion 5 are provided. The second
molded body 3 is integrally formed in a shape such that a lower end wall
6 and a cylindrical lower girth or shell portion T are provided, The
upper girth portion 5 and the lower girth portion 7 are connected to each
other at their cylindrical opening edges to form a girth portion of the
container body 1 and to thereby provide a hollow container having the
upper end wall 4 and the lower end wall 6. The above-mentioned
manufacturing process is the same as the conventiopal process of
manufacturing a container body. At a center of the upper end wall 4 is
fitted a mouthpiece 8. The above-described constitution is applied to
the other examples of the present invention,

In Example 1, an end wall face of the upper end wall 4 or the
lower end wall 6 is step-worked to form an upper side and an lower side.
Referring to the upper end wall 4, as shown in Figure lc, the end wall
face stepped at the upper side and the lower side is formed by providing
an annular stepped portion 9. The stepped portion 9 stands up in the
axial direction, with an inclined surface 17 which is provided at an
outer peripheral portion of a crown face, i.e., the end wall face of the
upper end wall 4, in such a manner that it is inclined at an angle of
about 30° with a certain width. A smooth curved face of the lower
stepped portion to which the inclined surface 17 of the stepped portion 9
cﬁntinues.is bent at an outer peripheral edge of the upper end wall 4 so
as to be connected to the cylindrical upper girth portion 5. An annular

rubber protector 10 is fiftted in such a manner that it extends from an
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and that of a lower end wall 64 of the container body 62, respectively.
Since a keg showmn in Fig. 23 is a relatively |Iong and sl ender contai ner and
the areas of the upper end wall 6318nd the | ower end wall 64 are small,
there may be no special problemin a point of strength. How ever, when
this keg is used as a beer keg and a con- tainer body is formed by
deep- dr awi ngnd oft dihel eppestaigith portions to a middle of the upper peripheral end
wall 4 with the hardened portion. An inner peripheral edge 10a of the
rubber protector 10 is received within the region of a standing-up portion
of the stepped portion 9.
In forming of the stepped portion 9, for example, when the first
molded body 2 is formed by a mold under cold working, a upper mold 11 and
" a lower mold 13 are used as shown in Fig. 2. An annular projected edge
12 is formed on the:upper mold 11 at its upper end wall-molding face. On
the other hand, an annular recessed portion 14 is formed on the lower
mold 13 at the position corresponding to the annular projected edge 12.
When a stainiess steel plate is deep-drawing under pressure between the
upper mold 11 and the lower mold 13, a plate face of the upper end wall 4
is worked along the shapes of the projected edge 12 and the recessed
portion 14 in such a manner that the inner peripheral side and the outer
peripheral side of the worked stainless steel plate is worked to have up-
and-down steps. At an outer peripheral region of the upper end wall 4 is
formed the stepped portion 9 in an inclined state and a work-hardening is
conducted by rapid up-and-low strains of the stepped portion 9, so that
the strength of the region around the stepped portion 9 inclusive of the
stepped portion 9 is increased to from a ring-shaped rib. The inclined
surface 17 of the stepped portion § and a smooth curved faces at the upper
and lower sides are connected by curved edges having small radius.
Figs. 4a and 4b show strength of the portions along the shapes of
container bodies with or without an annular stepped portion,
Fig. 4a is an example according to the present inveantion and Fig,

4b is a comparative example, The molded body of the container body

according to the comparative example is also cold-worked by deep-drawing
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pl at e,

wor ki ng.

‘a girth or shell portion of the container is hard- ened during the
so that the strength of th%'girth -3- portion is remarkably

i ncreased. However. stains are

of a stainless steel plate to form a shape having upper and lower
portions and a cylindrical portion forming a part of a girth portion,
However, an end wall face of the comparative example does not have an
annular stepped portion and has ‘a smooth curved face. The material of the
both container bodies is SUS-304. The plate has 1.5 mm in thickness, 35
kg/mm* in strength., The diameter of the girth portion is 400 mm and the
radius of curvature of the end wall face is 400mmR.

As apparent from the drawings, according to the example of the
present invention, the strength of thé stepped portion increases more
than 70 kg/mm® and the strength of areas before-and behind of the end
wall face inclusive of the stepped portion and the girth portion
remarkably increase in comparison with those of the comparative example,

When a rubber protector 10 is fitted, an adhesive is applied to
the end wall face and, as shown in Fig. 3, a metal mold 15 for injection
is set so that it covers over the stepped portion 9 formed on the upper
end wall 4 and an upper edge of an upper girth portion 5. A vicous
rubber 16 which is not vulcanized is injected through an aperture defined
in the metal mold 15 to the outer end portion of the upper end wall 4.

At that time, as shown in Fig. lc, the inner peripheral edge 10a
of the rubber protector 10 is received within a standing-up portion of
the stepped portion 9 to fix to the inclined surface 17. By this
structure, the inner peripheral edge of the rubber protector 10 is held
within the range of the height that the stepped portion stands up with a
certain thickness at the edge end of the inmer peripheral edge, whereby
sufficient. fixing strength can be obtained.

An opening portion 18.which is used as a handle for transporting

or carrying is formed at appropriate portion of the peripheral face of
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not. formed on the end wall faces of the upper and |ower end walls which
bectone fitting portions of the protec- tors, and thus there is no change in
strength conpared with that of a stldi nl ess st eel pl ate which is unworked
When a rubber protector 70 is fitted to an end wall face 71 of the upper or

| ower end wal state such that the strength is low as shown in Fi
24. the end g@ﬁ|ru€%er protec%or ?8 wh{kh is Titted as an upper protectog The

opening portion 18 is also used as a draining hole through which a water
on the end wall is removed.

The process of forming a stepped portion 9’ on the lower end wall
6 and fitting a rubber protector 10’ thereto is entirely the same as that
for the upper end wall 4. The rubber protector 10' fitted at the lower
protector is provided with an opening portion 19 for drainage of water
collected on the end wall face at the time of storing the container in an
inverted posture, |

After an unvulcanized rubber 16 is heated and hardened in a
condition as shown in Fig., 3, the metal mold 15 for injection is released
to obtain a beer keg ds shown in Fig. 1. In this example, the formation
of the stepped portions on the upper end wall 4 and the lower end wall 6
may be conducied at the same time of the deep-drawing work of the first
molded body 2 and the second molded body 3 or separately therefrom.
Moreover, it is possible to assemble a container body by welding the
intermediate girth or shell between the first molded body and the second
molded body. Further, either one of the upper and lower rubber
protectors may be substituted for a stainless steel protector.

In a case that the rubber protector is used in either one of the
upper and lower protectors, it is general to apply the rubber protector
to the lower protector which becomes a stand for the container. However,
there is no problem to use the rubber protector for the upper protector.
When the rubber protector is used for the lower protector, as shown in
Figs. 5a and 5b, an annular stainless steel protector 20 as the upper
protector is welded to the upper edge of the upper girth portion 5 of the

first molded body 2 so as to cover the circumference of the upper end wall
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face 71 of the upper or lower end wall is easy to be depressed |ike a
portion 71' by |l oad applied thereto in the perpendicular direction at the
piling step of the kegs or by inpinb&nment to the rubber protectors when the
keg is turned over. According to the degree of depres- sion, the form of
t he rubber protector 70 gets out of shape to becone usel ess as a contai ner.
Moreover, thd. The rubber protéctor 10° as the lower protector is fixed to cover the
lower end wall 6 of the second molded body 3 and the lower edge of the
lower girth portion 7 in the same manner described in Fig. 3. As shown in
Fig. 5c, the inner peripheral edge 10a’ of the rubber protector 10’ is
received on an inclined surface 17’ of a standing-up portion of the
stepped portion 9’ which stands up on the outer peripheral side of the
lower end wall 6 in the same manner described above. In this example,
however, it may omit the stepping work of an end wall face because no load
is added to the end wall face of the upper end wall from the upper
protector as the upper protector is the stainless steel protector.
According to this example, as the end wall face on which the
rubber protector is fitted is made with deformation-prevention treatment
by work-hardening, the container body is not easily deformed by an
external force applied via the rubber protector. It is possible to
obtain a certain thickness at the end of the inner peripheral edge of the
rubber protector within the region of the standing-up height of the
stepped portion to thereby increase the fixing strength and to prevent a
speration as well as to inhibit aging. The end of the inner peripheral
edge of the rubber protector can be treated finely.
Example 2 has, as shown in Figs. 6a and 6b, a structure such
that a ring-shaped rib 21 having multiple stepped portions which form a
fitting face of a rubber protector 25, and radial ribs 22 are formed on
end wall faces of the upper end wall 4 and the lower end wall 6 at the
same time when the molded body is mold-worked.
Figs. Ta and 7b show a molding shape of the upper end wall 4.

In these drawings, a ring-shaped rib 21 is constifuted by a plurality of

annular stepped portions 23 concentrically formed more than two at the
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container can not be placed stably. As another exanple, in a case where a
ri ng-shaped protector is used, an inner peripheral edge 70a of a pro-
t'ector 70 as shown in Fig. 24 is ekended in the central direction to be
fixed snmoothly to a snmooth curved face of an end wall face 71. As a result,
t here occurs such a problemthat as the end of an inner edge of the

pr ot ect or

inside and outside over a certain range of the outer peripheral region of
the upper end wall 4. Each stepped portion 23 stands up to a certain
height in the axial direction with an inclined surface 24 inclined at an
angle of about 30 ° with a certain width and extends to a smoothly curved
face, which is connected f{o a next stepped portion at a side of inner
periphery. A smooth curved face which continues from a stepped portion
23a at the most outer periphery is bent at an outer peripheral edge of
the upper end wall 4 to continue to a cylindrical upper girth portion 5.
The ring-shaped rib 21 increases the strength in the circumferential
direction at a certain region of the outer peripheral portion of the end
wall face by the formation of the multiple stepped portioms.

The radial ribs 22 are protruded portions which are formed by
radially protruding a part of the end wall face between a mouthpiece 8
provided at the center of the upper end wall 4 and the stepped portion 23
at the most inner peripheral side of the ring-shaped rib 21. Although
the number of the protruded portion is not especially limited, eight
protruded portions are radially formed around the fitting portion of the
mouthpiece 8, in this exmaple, Moreover, any shape of the protruded
portions is possible 1if it is possible to increase the strength of the
end wall face by hardening in the radius direction from the center of the
end wall face towards the periphery under cold work.

Figs. Ba to 8c show comparison of strength in related parts of
an end wall 4 of the conventional container (Fig. 8c) and those of the
end wall 4 of the container (Fig. 85) according to the example of the
pfesent invention. Fig. 8a shows the proportion of changes of vertical
load at the portions with respect to strength 100 at the outer peripheral

edges of the end walls 4 and 4’ shown in Figs., 8b and 8c. The material
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70 Becenmes thin in thickness, the end of an inner edge is easily

deteriorated, and it is liable to cone off due to insufficient adhesion.

The object of the present inventiomnt3s to provide a netal container,

especially a stainless steel container, having end wall faces to which

rubber protectors are fit- ted, wherein the end wall faces do not deform

easily. of the end wall is SUS-304; plate thickness is 1.5 mm; diameter is 400 mm
and radius of curvature of the end wall is 400mamR.

According to this example, strength more than about 70 % is kept
in the forming region of the ring-shaped rib 21 as shown in Example 2 in
Fig. 8a. Although the strength is decreased at the forming region of the
radial rib 22, strength of more than 65% is maintained at the minimum.

In the end wall 4’ of the comparative example as shown in Fig.
8c, which is not pfovided with a ring-shaped rib and a radial rib, the
strength does not exceed the point of BOX even at the outer peripheral
edge of the end wall as shown in Comparative Example in Fig. 8a. As the
distance decreases toward the center direction, the strength drops to 30%
and the strength lowers to 25% at the center portion of the end wall 4’.

A rubber protector 25 extends over the end wall face at the ring
-shaped rib 21 and an upper edge of an upper girth portion 5. An inner
peripheral edge 25a of the rubber protector 25 extend to a stepped portion
23b at the most inner periphery of the ring-shaped rib 21 similar to
Exmaple 1 and the thickness is within the range of the standing-up height
of the stepped portion,

The formation of the ring-shaped rib 21 and the radial ribs 22
in the 1ower end wall 6 and the fitting method of a rubber protector are
the same as those in the upper end wall.

It is possible to fabricate the container body by welding an
intermediate girth between the first molded body and the second molded
body. Moreover, either one of the upper and lower rubber protectors may
be replaced by a stainless protector.

In a case that a rubber protector is used in either one of the

upper and lower protectors, for example, when the rubber protector is

AR
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Thi s mai h object is attained by the container according to claim 1. Another
obj ect of the invention is to provide a stain- |ess steel container an end

val |

face of which is not eas- ilyl@eformed by work-hardeni ng of an

austenite stainless steel in the end wall face inclusive of a fitting
portion of a rubbertgrotector.

used to the lower protector which becomes a stand for the container, an
annular stainless steel protector (not shown) is welded on an upper girth
portion of the first molded body to cover the circumference of the upper
end wall. Then, in the same way of Fig. 6a, the rubber protector is
fitted on a region extending from a lower edge of the lower girth portion
T to a middle of the lower end wall 6 with the hardened portions. The
inner peripheral edge of the rubber protector is located on an inclined
surface of a standing-up portion of the stepped portion of the lower end
wall 6 and fixed thereat in the same wa§ described above.

| By forming the ring-shaped rib 21 and the radial ribs 22 on the
end wall face; the strength of the end wall face increases as a whole,
However, by forming the ring-shaped rib 21 at the outer peripheral region
which becomes a fitting face of the rubber protector 25 and by forming the
radial ribs 22 at the central region at which the rubber protector 25 are
not fitted, a vertical load from the rubber protector 25 on the ring-
shaped rib 21 can be supported so that a depression caused in the
circumferential direction can be prevented., Moreover, it can inhibit a
pressure caused by inward bending of the rubber protector, by supporting
the main portions of the ring-shaped rib 21 from the radial direction
with the radial ribs 22, or a depression caused in the radial direction
of the end wall face by a shearing force which is applied to the end wall
face.

As described above, according to the present example, as a ring-

shaped rib is formed on the end wall face of the end wall to which a
rﬁbber protector is fitted as a deformation-preventing treatment and
radial ribs which support the ring-shaped rib from the central direction

ts formed on the end wall face, the strength of the end wall increases as
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Still another object of the invention is to provi de a stainless steel
container, in which a stainless steel pro- tector is used as one protector
means and a rubber pro- tector is uskd as the other thereof, and

wor k- har deni ng

a whole and a depression is not caused by an external force which is
applied to the end wall via rubber protector and therefore, a stainless
steel container which is not deformed even in the long-period of use can
be provided.

On top of the work-hardening of the end wall face, a reinforcing
treatment can be added to prevent the depression of the end wall face
caused by local deformation of the protector itself. Fig. Ja shows an
example in which a reinforcing plate 26 is piled on the end wall face of
the container shown in Fig. ba. |

The reinforcing plate 26 is, as shown in Fig. 9b, an annular or
an arc-shaped segment which is worked in a corrugated shape with
concentric steps. The reinforcing plate 26 is piled and fitted on the
end wall face and is embedded in the inner peripheral region of the rubber
protector 25. It is desirable to set up a stepped portion to be formed
in the reinforcing plate 26 in the same pitch as that of the stepped
portion of the ring-shaped rib formed on the end wall face. By this
formation, the reinforcing plate 26 can be tightly applied on the end
wall face. In this connection, in order to keep a gap between the
reinforcing plate 26 and the end wall face at a certain space, a project
(not shown) may be formed at an appropriate portion of the reinforcing
plate 26 and this project may be placed on the end wall face.

In this case, at the time of forming the rubber protector,
rubber enters into the above-mentioned gap to locate the reinforcing
plate 26 in the rubber protector 25 at the position near the end wall face,
wﬁereby filling rubber in the space of the gap while excluding air in the
gap between the reinforcing plate 26 and the end wall 4.

The reinforcing plate may be formed of any material and have a
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is forned at an end wall face to which the rubber protec- tor is fitted.
St'il I anot her object of the invention is to provide a stainless steel or

ot her

nmet al

container, which is pré8 vented fromdeformati on by di spersing

a force applied to a rubber protector. Still another object of the
I nvention is to provide a

desired thickness if a certain sirength is possessed. However, it is
desirable to use FRP. FRP has light weight and has resiliency, is
excellent in restoration and is not broken like a metal.

By piling the above-mentioned reinforcing plate 26 on the
fitting portion of the rubber protector 25, even though a local force is
applied to the rubber protector 25 when the container is dropped or
fallen down, such a force is dispersed at the reinforcing plate 26 and
thus, a depression is not formed at the portions of the end wall face.

Fig. 10a shows a strength in:a case that the reinforcing plate
is embedded in the rubber protector as shown in Fig. 10b, and a strength
of Example 2. As apparent from the drawing, a strength of an end wall of
a container to which the rubber protector is embedded with the
reinforcing plate as a pretector remarkably increases a strength at the
fitting region of the rubber protector in comparison with the case in
Exmaple 2.

In a case that a rubber protector has an opening portion, the
depression of the end wall face can be prevented by improving the shape of
the opening portion on top of the treatment of the end wall face, Fig.
11 shows an example that the above improvement is applied to the
container body in Example 2. Namely, a rubber protector 31 of this
exmaple is fitted to the end wall face of the upper end wall 4 of Example
2 and a rubber protector 32 of this example is fitted to the lower end
wall 6 of Example 2. The rubber protector 31 to be fitted to the upper
end wall 4 becomes a supporting'base to support a container when piled.
Tﬁe upper protector 31 is provided with an opening 33 therethrough. The
opening 33 is used as a draining hole as well as a handle at the time of

transporting the container. The lower protector 32 which becomes a stand
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stainl ess steel or other netal container, which has a reinforcing neans
froman outside of an end wall face in a rubber protector, in addition to
wor k-hardening in the end wall fack® Still another object of the invention
is to provide a stainless steel or other metal container in which the
hardness of an outer end surface of a rubber protector
is provided with an opening portion 34 as a draining hole for a case that
the container is stored at an inverted posture.

The opening 33 has a size through which fingers can be inserted,
as a handle. A standard shape of the opening 33 is a rectangu}ar with a
long side disposed horizontally. The lower edge of the opening 33 is
provided with rubber overhanging portions 35 which extend from the both
sides of the opening 33. Namely, an upper-face of the rubber overhanging
portion 35 defines an opening edge of the opening 33, and a lower-face of
the overhanging portion is fitted to the container body 1.

Fig., 12a shows a distribution of load according to the present
invention., When a concentrated load is applied to the neighbourhood of
the opening 33 from the containers piled above or by another cause, the
concentrated load P is dispersed at the fitting face of the rubber
protector 31 inclusive of fhe overhanging portion 35 and the end wall face
of the upper end wall 4 of the container body 1 is not affected by the
concentrated load, so that any deformation is not formed at the end wall
face of the container body 1. Especially, when the treatment for
preventing deformation in the circumferential direction and in the radial
direction is made by the formation of the ring-shaped rib 21 and the
radial ribs 22 on the end wall face of the upper end wall 4, a strength of
the end wall face per se increases and thus, the deformation of the
container does not cause any problenm,

The lower rubber protector 32 is normally low in height in
comparison with that of the upper protector 31. The area of the
opening portion 34 provided at the lower proteétor 32 as a draining hole
is small., In order to prevent the deformation of the end wall face of the

lower end wall & of the container body 1 by concentrated load applied to
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can be'adjusted. These objects are attained by the preferred embod- inents
according to the dependent clains. In the case that an austenite stainless
steel plate is forned into a first 28p| ded body and a second nol ded body of
a predeterm ned shape by deep-drawing, a sin- gle stepped portion or

mul tiple SteB&F%e@%%EB&?E%S@“o?hthe opening portion of the lower protector 32, an

overhanging portion 35 which overhangs in the opening portion 34 is
provided to disperse the concentrated load, as in the similar way
.mentioned above,

In this example, the overhanging portion which projects from
both sides towards an opening portion of the rubber protector is provided.
In the stainless container body to which the rubber protector provided
with this overhanging portion is fixed, even though a concentrated laod is
appplied to the neighbourhood of the oéening portion, the applied force
is dispersed to the overhanging portion and the concentrated load is not
applied to a specific portion of the end wall face of the container body.
Thus, the deformation of the container body by the depression of the end
wall is prevented.

In this point, in a case that the shape of the opening of the
protector is a rectangle, as shown in Fig. 12b, Iocad P is concentrated at
the edges of an opening 33’ of a rubber protector 31’. When a great load
is applied, it is liable to depress an end wall face of a container.

In addition to the treatment of work-hardening at the end wall
face, it is very convenient to provide continuous beams or girder on the
end face wall as a reinforcing treatment from the external face, The beam
is welded on the end wall face to increase the strength of the end wall’
face against the force perpendicularly applied thereto. Since the beam
is embedded in the rubber protector, it does not appear at the external
face. Although it is preferable to stand up the beam on the end wall
face and weld it over the whole circumference of the end wall face, the
strength is increased by partially welding arc-shaped segments on the end

wall face, An example shown in Figs, 13a and 13b shows that the beam is
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beconme"a ring-shaped rib is formed at an outer periph- eral region of end
wal | faces of an upper end wall and a |lower end wall, and protruded
portions are formed in the outer péhipheral direction fromthe center of
the end wall faces to formradial ribs, whereby strains are generated by

cold working tqQ.,increase the strength, of the end |'1_faces. The ..
ring-shabed%PP éegubgOFQetqﬂgtpaﬁgggbﬁﬁangyﬁxamle Y@ The beam can be similarly

provided on Example 2. In Fig. 13a, a beam 41 is welded to the outer
peripheral region of the face of the lower end wall 6 and this beam 41 is
embedded in the rubber protector 10 and the rubber protector 10 extends
over the end wall face and a part of the lower girth portion 7 and fixed
thereto,

This example explains a case that the beam 41 is provided on the
lower end wall 6, It is also possible to provide the beam 41 on the
upper end wall.

As shown in Fig. 13a, the end wall face of the lower end wall 6
has a smooth curved face to be inclined upwardly from the center towards
the peripheral edge portion of the lower end wall 6. W#hen the beam is
fitted to the end wall face at a right angle, a standing-up portion of the
beam which overhangs downwardly is inclined in the direction of an outer
face of the rubber protector. However, the angle that the standing-up
portion of the beam is constituted with respect to the end wall face is
not limited to the above-mentioned example., The beam may be stood up
vertically as shown in Fig. 14 or may be inclired inwardly.

Fig. 13b shows a shape of the beam 41 in a plan view and an
arrangement example thereof. The beam 41 is annularly arranged with a
standing-up height within the range of the height of the rubber protector
10. However, a draining hole which serves for a handle is formed at an
appropriate portion of the protector and thus, it is necessary to fit the
beam on the end wall face by excluding the opening portion 18 of the
draining hole. Therefore, in fitting of the beam. arc-shaped segments are
concentricaly provided on the end wall face., This arrangement is applied

to a case that the beam 41 is fitted to the upper end wall. Fig. 15
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tor ‘and prevent depression in the circunferential direc- tion applied to an

outer-

peri pheral portion of the end wall faces by vertical |oad. The radial

ribs prevent depression of the end2a#l| faces at the inner periphera
portion by bending of the rubber protector or shear | oad.

shows an example that the beam 41 is fitted to the upper end wall.

Fig. 16 is an exmaple that two beams are concentricaly provided.
On top of the standing-up portion, the first heam 41 extends towards the
outer peripheral side of the end wall face, and a second beam 42 having a
standing-up portion projects toward the inner peripheral side of the end
wall face,

Fig. 17 shows an example that a beam in a shape of a mountain or
V-letter is used. This example corresponds to the structure that the
first beam 41 and the seocnd beam 42 are formed. By welding the both
ends of the beams in a mountain-shape to the end wall wall face, the
standing-up portions of the first beam 41’ and the second beam 42' are
supported by each other., Thus, the mechanical strength of the beams
themselves are increased. In this case, a space is defined between the
both beams 41’ and 42’, but a rubber of the rubber protector 10 is not
filled therein,

Fig. 18 shows an example that a bent portion 43 is provided at a
standing-up portion of the beam 41. The bent portion 43 with respect to
the standing-up portion may be turned to the inside of the end wall face
or the outside thereof. By forming the bent portion 43, the sirength of
the end wall face further increases and the connecting strength of the
rubber protector 10 and the beam 41 is raised.

In the above-described examples, it is explained that the beam
41 or beams 41, 41’ and 42, 42’ are fitted to the end wall face of the
lower end wall 6 and are embedded in the rubber protector 10. However,

the effects obtained by these examples are the entirely same as in the

" cases that the beam 41 or the beams 41, 41°' and 42, 42® are fitted to the

upper end wall 4 and are embedded in the upper protector 10 (Fig. 15) and
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-5- I'n-the case that a rubber overhanging portion is pro- vided in an
opening portion of a protector as a handle for transportation of a
cont ai ner or draining purposes, the&3overhangi ng portion di sperses |oads
applied to the nei ghbourhood of the opening portion of the protector to

that the structure of the beams as shown in Figs. 16 to 18 is applied to
the upper end wall. When these structures are applied to the upper
protector, it is more effective to protect the deformation of the end wall
face from a load applied from the upward in piling the containers, an
impact or impingement generated by placing the container on a floor in an
inverted posture or an impact generated by falling down the container.

According to the above-mentioned examples, as the beams
overhanging on the end wall face are welded to the end wall face, the
strength of the end wall further increaées and deformation and depression
of the end wall face can be effectively inhibited. The beam has an
annular shape or a circular arc shape, and is welded to the end wall face
at a very small part, so that there is no problem when the rubber
protector is baked and fitted to the end wall face. Moreover, as the beam
is embedded in the rubber protector, it does not appear on the external
face,

In this connection, it is desirable to further reinforce the
beam itself in order to more effectively prevent the depression of the
end wall. Even though the beam 41 is provided on the end wall face, if
the beam 41 is formed in a form of a simple torus, there may be a case
that the beam 41 is bent into the inside of the rubber protector by a
local external force F, as shown in Figs. 18a, 19b caused when the °
container is dropped or fallen down to strike the protector to a corner of
a concrete building and the like, and as a result, the end wall face is
deformed,

| Such a phenomenon may be solved by using a beam having a thick
thickness. However, in a container such as a beer keg which is limited

in shape, dimension, weight, etc., the use of a thick beam causes the
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prevent the depression of the end wall faces. In the case that a
reinforcing plate is placed at an end wall face as a reinforcing neans at
the outside of the end wall face andda rubber protector is fitted thereto,
a force applied to the rubber protector is supported by the reinforcing

plate and is, dispersed. Thus, even though |ocal force is applied to the
rubber protektberease of weight and therefore, it is difficult to employ the beam

having a thick thickness., In this example, a reinforcing material of a
light weight and having a rigidity without accompanying the increase of
the predetermined weight is inlaid in the inner periphery of the beam so
as to be tightly connected thereto and the beam is supported from the
inside by this reinforcing member, whereby the strength of the beam is
substantially increased, Fig., 20 shows an example that a reinforcing
member 44 is provided to the beam 41 of the lower protector of Fig. 14,
The reinforcing member 44 is in a shape of torus and is inserted in the
inner face of the beam 41 so as to face the inner peripheral side of the
end wall face,

In Fig. 20, the sectional shape of the reinforcing member 44 is
a rectangle. The shape is not limited to the rectangle and a trapezoid or
other square shape may be used if the'reinforcing member having such a
shape can be tightly contacted to the inner face of the beam 41. In Fig.
21, it is shown an example that the reinforcing member 44 is provided to
the beam 41 in the lower protector of Fig. 13a, In this example, the
sectional shape of the reinforcing member 44 is trapizoid and the inner
face of the reinforcing member 44 is stood-up almost perpendicularly by
providing the reinforcing member 44 to the inner face of the beam 41
which is inclined in the outer peripheral direction of the rubber
protector 10. |

As the reinforcing member 44, it is desirable to use FRP as a
material. FRP is light in weight, has resilience and is excellent in
restoration and is not broken like a metal. When a local external force F
is added to the rubber protector 10 in the direction of an arrow shown in

Fig. 20 by the drop or falling-down of the container, the force F is
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specific part of the end wall face which supports the pro- tector is not

depr essed.

In the case that a beamor girder which is provided so as to

stand-up on the end walls can supp@bt an end wall face fromthe outside to
i ncrease the strength of the end wall face, a depression is not caused at
the end wall face. As the beamis enbedded in the rubber protector,

applied to the beam 41. However, the force is received by the reinforcing
member 44 which supports the inner face of the beam 41 and is dispersed.
Further, as the protector is not bent due to a local deformation of the
Seam 41 itself, a local depression of the end wall face can be prevented.

According to this example, as the strepgth of the end wall face

- is increased by the beam 41 as well as the beam is further reinforced by

" a reinforcing member, it is possible to prevent a local depression of the

end wall face and to lighten the weight of the container by using a thin
steel plate for the beam due to the provision of the reinforcing member
44.

As mentioned above, the beam which is welded to the end wall
face exhibits rigidity integrally with the end wall face of the container
body and supports the protector. Accordingly, it is not easy to deform
the end wall face even though the container is dropped during
transporting or carrying and a great load is locally applied to the
rubber protector,

The sectional shape of the beam employs the most suitable one
according to the kinds of container. In the beam having a simple shape,
the reinforcing member is attached to the inner face of the beam so as to
improve the regidity of the end wall face and it is possible to readily
increases the rigidity of the end wall face of the container body without
changing the shape, dimension, weight and outer appearance of the
container. .

In each of the above-mentioned exampies, according to the use of
the stainless steel container, it is possible to provide a shoe having a
different hardness from that of the rubber protector on the contacting

face of the lower protector which becomes a stand and a supporting base
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It does not appear on the outer face of the protector. In the case that a
reirnforcing material is applied to a beam when a local force is applied to

t he rubber

protec- tor, the reinfor2éing material supports the inside of the

beamto disperse the local force, so that depression of the end wall face

by a | ocal

deformati on of the beamis prevented.

of the upper protector. For example, in a case of a container which is’
used for the transportation, a shoe having a high hardness is used to
arrange the container to be easily slided and to inhibit the wear of the
rubber protector. In a case of the container which is stationarily
placed at the predetermined position, it is better to prevent sliding by
using a shoe having a low hardness and a great frictiomal resistance.

The rubber protector is made of a rubber material of HS5(" to
HS100° and has an impact-absorbing property. The shoe is made by
selectively using a rubber material having a high hardness (hardness HS
100° or more) which is higher than that of the rubber protector or a
rubber material having a low hardness (hardness HS50° or less) which is
lower than that of the rubber protector. When the shoe made of the rubber
material having the high hardness is used, sliding resistance becomes low
with respect to a floor face and the like and the container can be slided
easily.

The shoe made of a rubber material having a low hardness has
great sliding-resistance and has a tackiness and therefore, the container
provided with this type of shoe does not slide easily. The thickness of
the shoe is suitable in 5 to 10 mm, but the thickness can be freely
determined according to the thickness and diameter of the rubber protector,

Fig. 22 shows an example that a shoe 5] is fitted to upper and
lower rubber protectors 25 of a container body 1 of the Example 2. The
shoe 51 is an unvulcanized ring which is previously formed in a ring
shape and is integrally molded with the rubber protector 25 and is
subjected to the valcanization treatment.

The container as shown in Fig., 22 is used for transporting or

carrying, so that it is suitable to use a rubber material having a high
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Moréeover, at a tinme of nolding a rubber protector, if a shoe which is of
different hardness fromthat of the rubber protector nount on a face
contacting the rubber protector, f2i’ction resistance at a stand or at a
support- ing base can be adjusted according to the hardness of the shoe.
The invention wll be further descrlbed by way of
hardness as a shoe. is a mat¥er of course that a rubber material
-having a great frictional resistance and a low hardness is applied to a
container which is stationarily placed at a predetermined position.

As explained above, according to the examples of the present
invention, a shoe having a differenf{ hardness from that of the rubber
protector is integrally mounted on an outer end surface of the rubber
protector, buf it is possible to change the hardness of the outer end
surface of the rubber protector without losing the impact-absorbing
property of the rubber protector, accoridng to various uses. By using the
rubber materigl having a high hardness than that of the rubber protector
as the shoe, an impact from the external force is dispersed to the rubber
protector via the shoe and is absorbed at the rubber protector and

. therefore, the container body can be protected from the impact. When a
rubber material having a lower hardness than that of the rubber protector
after the valcanization as a raw material of the shoe is used, the
sliding resistance becomes large and the container is stationarily placed
stably and is very suitable to be applied as a protector of a container
to be stationarily placed,

While the invention has been explained with reference to the

specific examples of the invention, the explanation is illustrative and

the invention is limited by the appen&ed claims.
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CLAIMS:

1. A metal container for storing liquid therein,
comprising:

a cylindrical container body (1) made of a metal
plate, and having a cylindrical girth portion (5, 7) and
upper and lower end walls (4, 6) at longitudinal ends of
the girth portion;

a hardened region formed on at least one of the
upper and lower end walls to harden the same, said
hardened region preventing deformation of the end wall;
and

a rubber.protector (10; 25; 31, 32) fixed onto the
end wall with the hardened region and extending from an
end of the girth portion to a middle of the end wall
with the hardened portion, said rubber protector

preventing deformation of the end wall.

2. A metal container as claimed in claim 1,
characterized in that said hardened region includes at
least one annular stepped portion (9) provided in a
middle of the end wall to form an inner portion and an
outer portion relative to the stepped poition, said
annular stepped portion having an inclined surface (17),
said rubber protector (10) being fixed to the inclined

surface.

[T
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keg provided with a rubber protector of Exanple 1 of the premnm“umm M““Il
Figure Ib is a cross-sec- tonal view thereof; and Figure 1c
vi‘ew of a part in Figure Ib in which an inner periph- eral edde-fitt |ng
portion of the rubber protector is shown. FigéPe 2 is a view showing a
treatnment in formng a

3. A metal container as claimed in claim 2,

characterized in that said inner portion is located

axially outwardly relative to the outer portion along a

longitudinal axis of the c¢ylindrical girth portion.

4. A metal container as c¢claimed in claim 2 or 3,
characterized in that said hardened region includes a
plurality of annular stepped portions (23)
concentrically arranged and spaced apart from each other

to strengthen the end wall.

5. A metal container as claimed in claim 4,

characterized in that said rubber protectdr (25) extends
over the plurality of annular stepped portions (23) and
terminates at the inclined surface (24) of an innermost

stepped portion (23b).

6. A metal container as claimed in any of claims 2 to
5, characterized in that said inner portion of the end
wall includes a plurality of radial ribs (22) extehding

radially outwardly from a center portion thereof.

7. A metal container as c¢laimed in any of claims 2 to

6, characterized by further comprising a reinforcing
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st epped portion.

d- i Figure 3 is a view showing a treatment of f H“ ‘ﬂﬂ1
pr'ot ector. Figure 4a is a view showing strength distributi on‘ |Emlmmw I“I
face according to Exanple 1 and Figure 4b is a view show ng strefgth

di stribution on

an end wall face of a conparastve exanpl e.

plate (26) embedded in the rubber protector, gaid
reinforcing plate having a stepped portion with a shape
corresponding to that of the end wall and placed over

the stepped portion of the end wall.

8. A metal container as claimed in any of claims 1 to
7, characteri;éd in that said rubber protector (31, 32)
includes an opening (33, 34) operating as a handle and a
draining hole for the container, and an overhanging
portion (35) extending from the opening to the girth
portion, said overhanging portion having two inclined
surfaces converging toward each other so that force
applied to the rubber protector through the opening is
transferred to the cylindrical body through the

overhanging portion.

9. A metal container as claimed in any of claims 1 to

8, characterized by further comprising a beam (41) fixed

to an outer surface of the end wall with the hardened
portion, said beam being embedded inside the rubber
protector to strengthen the end wall and the rubber

protector.
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characterized in that said beam (41) has an annular

10. A metal container as claimed in claim 9,

shape and projects outwardly from the end wall.



Figure 5a is a plan view of a part of a beer keg shown in an$ﬂﬂﬂ”l““lmnlllluml
nodi fi-cati on of Exanple 1; Figure 5b is a partial sectional

tHereof; and Fig- ure Sc is an enlarged view of a part in Figdre®sb: Flgdre®
6a is a partial sectional front view show ng Btanple 2 of the present

I nvention and Figure 6b is an enlarged view showng a fitting portion of a
rub- 11. A metal container as claimed in claim 10,

characterized in that said beam has two projections (41,

42) radially spaced apart from each other.

12. A metal container as claimed in claim 10 or 11,
characterized in that said beam (41} further includes a
reinforcing member (44) situated radially inwardly of
the beam to prevent deformation of the beam over the end

wall.

13. A metal container as claimed in any of c¢laims 1 to
12, characterized in that said rubber protector includes
a shoe (51) mounted on an outer end surface of the
rubber protector, said shoe having hardness different

from that of the rubber protector.

14, A metal container as claimed in claim 13,
characterized in that said shoe (51) has a sliding

property so that the container slides easily.

15. A metal container as claimed in any of claims 1 to
14, characterized in that said cylindrical container
body (1) is made of an austenite stainless steel and is

formed of first and second bodies {2, 3), each body
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ber protector. Figure 7a is a plan view showing a part of an mﬂa ﬂ%’lﬂl‘"ﬂ"“‘“

portion of Exanple 2; and Figure 7b is a |ongitudinal sectio
Figure 7a. Figure 8a is a graph showing a conparison of strength of an end
wal | face of a container of the Exanple 2 and332hat of an end wall face of a
conpar -
having a cylindrical portion (5, 7) with the respective
end wall (4, 6), said container body being formed by
connecting the cylindrical portions (5, 7) of the first

and second bodies (2, 3).

16, A metal container as claimed in claim 15,
characterized in that said rubber protector is fitted
onto one end of the container body (1), the other end of-
the container body having a stainless steel protector
integrally formed with one of the first and second

bodies (2, 3).
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atlve ekanple Figure 8b is a cross-section of the end wall of Exanple 2;
and Fi'lgure 8c is a cross- section of the end wall of a conparative exanple.
Figure 9a is a partial sectional front view of a con- tainer, in which a
reinforcing plate is enbedded in a rubber proB8ctor; and Figure 9b is an
enl arged view showing a fitting portion of a rubber protector.

ABSTRACT

METAL CONTAINER

The metal container of the present invention
includes a rubber protector (10) which is annularly
fitted to at least one of an upper end wall {4) and a
lower end wall (6) of the container body (1) and extends
over the outer peripheral region of the end wall. The
end wall is formed with an annular stepped portion (9)
by cold working and preferably also a radial protruded
portion so that work-hardening of stainless steel of
which the container is preferably made is formed to

increase the strength of the end walls.

(Figure 1Db).
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- 7-,Figure 10a is a graph showi ng a conparison of _ strength of an éend wal
face of a container in which areinforcing plate is enbedded and that of a
cont,

19
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FIG. Ib
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paratd've exanple; Figure 1Cb is an enlarged section view of a part of the
contai-ner as shown in Figure 9a. Figure 11 is a partial sectional front
vicew of an exanple in which a shape of an opening portion of a rubber
protector is inproved. Figures 12a and 12b are views showi ng |oad distri-
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butibns of an end wall face of an container accord- ing to the inproved
face of a container of a conparative

view of a fitting

rubber protector and of an end wall

exanple. Figure 13a is a partial enlarged sectional

portion of a |ower protector in which a beamis fitted to an end wall face;
portion in

and Figure 13b is a plan view show ng a part of a |lower end wall
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whj ck¥ a -beamis fitted to an end wall face. Figure 14 is an enl arged view
of a principal part show ng another nodification of a beam Figure 15 is an
enl ar-ged view of a principal part showi ng an exanple in which a beamis
fitted to an upper protector. Figure 16 Is an enlarged view of a principal

part
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nodi fication of a beam Figure 17 is an enlarged view
of a principal part showing still another nodification of a beam Figure 18
is an enlarged view of a principal part showing still another nodification

of a beam Figures 19a and 19b show a probl em caused by deformation of a

beam wherein Figure 19a is a

showisng still anot her
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principal part showing a fitting portion of a protector and Figure 19b is a
pl an.vi ew showing a part of a |lower end wall portion. Figure 20 is an

enl arged view of a principal part of a |ower protector show ng an exanple
in which a reinforcing nenber is applied to a beam
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-8- K gure 21 is an enlarged view of a principal part of a |ower protector
shovm ng anot her exanple in which a reinforcing nenber is applied to a beam
Fi'gure 22 is a partial sectional view of a container
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body,” i i which a rubber protector is provided with a shoe. Figure 23 is a
vi ew.showi ng an exanple of a con- ventional keg for transportation which
lhas a rubber protector. Figure 24 is a view showi ng a probl em caused when a
rubber protector is fitted to a beer keg.

FIG. 6a
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Exampl e 1 of the present invention is explained referring to the draw ngs.
Figs. la and | b show a beer keg for transportation to which the present
tnvention is applied. In Exanple 1, a container body 1 is prepared by
conbi nation of a first nolded body 2 and a second nol ded body 3. Both

nol ded bodies 2 and 3 are nol ded by deep-drawing a plate of austenite

st ai nl ess st eel

FI1G. 7b

N



under. ‘'cold working. The first nolded body 2 is integrally fornmed in a shape
sdch that an upper end wall 4 and a cylindrical upper girth or shel

portion 5 are provided. The second nol ded body 3 is integrally formed in a
shape such that a lower end wall 6 and a cylindrical |ower girth or shel
portion 7 are provided. The upper girth portion 5 and the lower girth
portion 7 are con-
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nhected to each other at their cylindrical opening edges to forma girth
portion of the container body 1 and to thereby provide a holl ow contai ner
havi ng the upper end wall 4 and the lower end wall 6. The above-nentioned
manuf acturing process is the same as the conventional process of

manuf acturing a container body. At the center of the upper end wall 4 is

fitted a nouthpi ece 73 DD 8

&
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The above-described structure is applied to the other exanples of the
present invention. 9 In Exanple 1, an end wall face of the upper end
val |

"0
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"FIG. 12b
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4 or-the lower end wall 6 is step-worked to forman upper side and an | ower
side. "Referring to the upper end wall 4, as shown in Figure 1c, the end
wal | face stepped at the upper side and the lower side is fornmed by provid-
i ng an annul ar stepped portion 9. The stepped portion 9 stands up in the
axial direction, with an inclined surface 17 which is provided at an outer
peri pheral portion of a

FIG. 13b
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crown face, i.e. the end wall face of the upper end wall 4. in such a
manner that it is inclined at an angle of about 30[err] with a certain

wi dth. A snooth curved face of the |ower stepped portion to which the

i nclined surface 17 of the stopped portion 9 continues is bent at an outer
peri pheral edge of the upper end wall 4 so as to be con- nected to the
cylindrical upper girth portion 5. An annu-
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| ar rubber protector 10 is fitted in such a manner that it extends from an
end of the upper girth portion to a mid- dle of the upper peripheral end
wal | "4 with the hardened portion. An inner peripheral edge 1 Ga of the
rubber pro- tector 10 is received within the region of a standing-up
portion of the stepped portion 9. In formng of the stepped portion 9, for

exanpl e,

This Sheet Has Been Re;

fin

AR

lI




when, the first nolded body 2 is forned by a nold under cold working a upper
nold 11 and a | ower nold 13 are used as shown in Fig. 2. An annul ar
projected edge 12 is formed on the upper nold 11 at its upper and wall -

nol ding face. On the other hand, an annul ar recessed portion 14 is forned

on the lower nold 13 at a position corresponding to the annul ar projected
edge 12. \Wen

|41
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FIG. I8

is Sheet Has Been Reilaced

i IIIIH Mk




a stai.nl’ess steel plate is deep-drawn under pressure between the upper nold
11 and the lower nmold 13, a plate face of the upper end wall 4 is worked

al ong the shapes of the projected edge 12 and the recessed por- ton 14 in
such a manner that the inner peripheral side and the outer peripheral side
of the worked stainless

This Sheet Has Been Re’placed
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-10- - st eel plate is worked to have up-and own steps. At an outer peripheral
regi on of the upper end wall 4 is forned the stepped portion 9 in an

inclined state and a work- hardening is conducted by rapid up-and-I| ow
strains of

i



t he,.stepped portion 9, so that the strength of the region around the

st epped portion 9 inclusive of the stepped portion 9 is increased to forma
ri ng- shaped rib. The inclined surface 17 of the stepped portion 9 and
snoot h curved faces at the upper and | ower sides are con- nected by curved
edges having small radius. Figs. 4a and 4b show strength of the portions

al ong
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t he 'shapes of container bodies with or without an annu- |ar stepped
portion. Fig. 4a is an exanple according to the present invention and Fig.
‘4b is a conparative exanple. The nol ded body of the contai ner body
according to the conparative exanple is also col d-wrked by deep- draw ng
of a stainless steel plate to forma shape having

61
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: : : : : Rowsti-+ Hos
: Upper’r‘hﬁlsﬂeelmenp&b:ademns and a cylindrical portion form ing a part of a

.girth an end wall face of the conparative exanpl e does
not ha stepped portion and has a smooth curved face. The
mat er i tai ner bodies is SUS-304. Thgprate—s—i-5..00m.0n

t hi ckness, and has a strength of 35 kg/m®2. The qi glEBLMMENTtMEgl fth
portion is 400 mm 1

11 JAN 997

METAL CONTAINER

The present invention relates to a stainless steel container
having a rubber protector, which is used for storing beverage such as

beer, etc.

s a container in which various kinds of beverages including
beer are filled and which is infended to be used for storing in
stationary place or transportation, a stainless steel container has been
generally used. The upper and lower outer perxpheral edges of a container
body are fitted with a ring-shaped protectors, respectively. The
protectors cover-the periphery of an upper end wall and that of a lower
end wall of the container body to protect end wall faces of the upper end
wall and the lower end wall, 1In use, a lower protector provided at the
lower end wall serves for a stand for stationarily placing the container
and an upper protector provided at the upper end wall serves for a
supporting base for a container to be piled above.

The protector has been conventionally manufactured by mainly
using a stainless steel material which is the same one as the container
body. The stainless steel protectors have been usually welded to an
upper peripheral edge and a lower peripheral edge of the stainless steel
container body which has been worked under deep-drawing. Another example

of the protector is that an upper end wall and a lower end wall are
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and the radius of curvature of the end wall face is 400mR As apparent
fromthe drawi ngs, according to the exanple of the pr§Sgm Th (08 oy
strength of the stepped portion increases nore than 7p Fﬁ% Qﬁhsgﬁgf
strength of areas before and behind the %pd wal | face|ihclusive of th
stepped portion and the girth por- 11 JAN 997 f

|

®

welded to a lower inner peripheral face and an Upper 1nner pPeripheral
face of a stainless steel cylinder so that the upper end wall overhangs
upwardly and the lower end wall overhangs downwardly to form protector
portions.

In either cases of the above, when a protector is made from a.
stainless steel, it is stout and good-looking. However, when, for example,
draft beer is filled in a container, the weight of the container becomes
considerably heavy. Thus, when a container is erroneously dropped at the
time of loading-in or loading-out of containers to be transported or the
container is striken hard against a floor, not only a noise is given forth,
but also the container is deformed or damaged. Especially, when the
container is dropped in an inclined state, the protector is locally

. deformed, so.that the containter can not be stably placed at a normal
upstanding posture ‘and it becomgs difficult to pile another container

thereon,

-

In order to solve the above problems, it is considered to use a
ring-shaped rubber protector as a protector. Japanese Design Registration
No. 635034 (a keg to be used for transportation) discloses this example,
i.e., rubber protectors are fitted to an upper portion and a lower
portion of & container body, as shown in Fig, 23.

In Fig. 23, when a rubber protector is used, it is necessary to
arrange to provfde a certain thickness to a ring-shaped portion for
maintaining strength., Accordingly, protectors 61 must be fixed on a
smooth curved surface of an upper end wall 63 of a container body 62 and
that of a lower end wall 64 of the container body 62, respectively. Since
a keg shown in Fig. 23 is a relatively long and slender container and the

areas of the upper end wall 63 and the lower end wall 64 are small, there

.
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tion remarkably increase in conparison with those of the conparative

exanpl e.

i

-11- Wen a rubber protector 10 is fitted, adhesj ve
REPLACEMENT SMIET
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may be no special problem in a point of strength. However, when this keg
is used as a beer keg and a container body is formed by deep-drawing a
stainless steel plate, a girth or shell portion of the container is
hardened during the working, so that the strength of the girth portion is
remarkably increased. However, strains are not formed on the end wall
faces of the upper and lower end walls which become fitting portions of
the protectors and thus, there is no change in strength compared with
that of a stainless steel plate which is unworked.

When a rubber protector 70 is fitted to an end wall face 71 of the
upper or lower end wall in a state such that the strength is low as shown
in Fig. 24, the end wall face 71 of the upper or lower end wall is easy

to be depressed like a portion T1' by load applied thereto in the

perpendicular direction at .the piling step of the kegs or by impingement

to the rubber Protectors when the keg is turned over, According to a

degree of depression, the form of the rubber protector 70 gets out of

. shape to result in useless as the container, Moreover, the container can

not be placed stably.

As another example, in a case where a ring-shaped protector is
used, an inner peripheral edge 70a of a protector 70 as shown in Fig. 24
is extended in the central direction to be fixed smoothly to a smooth
curved face of an end wall face 71. As a result, there occurs such a
problem that as the end of an inner edge of the protector 70 becomes thin
in thickness, the end of an inner edge is easily deteriorated, and it is

liable to be come off due to an insufficient adhesion.

The object of the present invention is to provide a stainless
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I



S

applied to the end wall face and, as shown in Fig. 3 i }%Emﬁsg@'ﬁd
e

injection is set so that it covers the stepped portio
upper end wall 4 and an upper edge -of an upper girthi pprtion vilsgous
rubber 16 which is not,vul canized is injected throughl| a éﬁbﬂ@@#@éa rfed
in the netal nold 15 to the outer end po#tlon of the lpper end wall 4.

-

—h

steel container having end wall faces to which rubber protectors are
fitted, wherein the end wall faces do not deform easily.

Another object of the invention is to provide a stainless steel
container an end wall face of which is not easfly deformed by providing
work-hardening of an austenite stainless steel in the end wall face
inclusive of a fitting portion of a rubber protector.

Still another object of the invention is to provide a stainless
steel container, in which a stainless steel protector is used as one of
protector means and a rubber protector is used as the other thereof, and a
work-hardening is formed at an end wall face to which the rubber
protector is fitted.

Still another object of the invention is fo.provide_a stainless
steel container, which is prevented from deférmaiibn by ﬁispersing a force
applied to a rubber protéctor. _ h

Sfill_anqther object of the invention is to provide a stainless
steel container, thch has a reinforcing treatment from an outside of an
énd wall face in a rubber proteétor. in addition to the work-hardening
treatment in the end wall face.

Still another object of the invention is to provide a stainless
steel container in which a hardness of an outer end surface of a rubber
protector can be adjusted.

In a case that an austenite stainless steel plate is formed into a
first molded body and a second molded body of a predetermined shape by a
deep-drawing work, a single stepped portion or multiple stepped portions
which become ring-shaped rib is formed at an outer peripheral region of
end wall faces of an upper end wall and a lower end wall, and protruded

portions are formed in the outer peripheral direction from the center of

“’iTiii“li*i‘ilﬂﬁi“umn
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At th&&sﬁhaﬁhsﬁém ifﬁailn Fig. Ic, the inner periph- €f ﬁpeggﬁwéﬁpcafriﬂe

(ubber S received mﬁthln a standi ng-up pprijiidn the s%epped
portio "El
peri ph of Hhe

he .inclined surface 17. By this sirlcture, the_inner
e rubber protector 10 is held withih ﬂHbJﬁéh§§7

hei ght that the stepped portion stands with a certalnjthickness at the

edge end of the inner j

the end wall faces to form radial ribs, whereby strains are generated by a
cold working to increase the strength of the end wall faces. The ring-
shaped ribs support the rubber protector and preQent the depression in the
circumferential direction applied to an outer peripheral portion of the
end wall faces by vertical load. The radial ribs prevent the depression
of the end wall faces at the inner peripheral portion by bending of the
rubber protector or shear load.

In a case that a rubber overhanging portion is provided in an
opening portion of a protector as a handle for a transportation of a
container or a draining purpose, the overhanging portion disperses loads
applied to the neighbourhood of the opening portion of the protector to
prevent the depression of‘the end wall faces.

In a case that a reinforcing plate is placed on.an_énd wall face
as ‘a reinforcing treatment at the outside of the end wgll.face and a
rubber protector is fitted thereto, a force applied to the-rubbe;
protector is supported by the reinforcing plate and is dispersed. Thus,
even though a local force is applied to the rubber protector, a specific
part of the end wall face which supports the protector is not depressed.

In a case that a beam or girder which is provided so as to stand-
up on the end walls can support an end wall face from the outside to
increase the strength of the end wall face, a depression is not caused on
the end wall face. As the beam is embedded in the rubber portector, it
does not appear on the outer face of the protector.

In a case that a reinforcing material is applied to a beam, when a
local force is applied to the rubber protector, the reinforcing material
supports the inside of the beam to disperse the local force, so that the

depression of the end wall face by a local deformation of the beam is
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openi ng
is for
protector

18 is also used as a draining hole throu whi ch

erlpmm&ahaﬁﬂﬂqkewﬂﬁg y sufficient fixing strength can be obtained. An

ich is used as a handle for transporting or carryin

priate por- tion of the peripheral %’}%Mﬂﬁ gmkyﬁ

fitted as an upper protector. The lopgh
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prevented.

Moreover, at a time of molding a rubber protector, if a shoe which
is different hardness from that of the rubber protector mount on a face
contacting the rubber protector, friction resistance at a stand or at a

supporting base can be adjusted according to the hardness of a shoe.

Figure la is a plan view showing a part of a beer keg provided
with a rubber protector of Example 1 of the present invention; Figure 1b
is a cross-sectional view thereof; and Figure lc is an enlarged view of a
part in Figure. lb in which an inner peripheral edge-fitting portion of
the rubber protector is shown, _

Figure 2.is a view showing a treatment in forming a stepﬁed
poriion. - |

Figure 3 is a view showing a treatment of fitting a rubbe}
protector.

Figure 4a is a view showing strength distribution on an end wall
face according to Example 1 and.Figure 4b is a vﬁen showing strength
distribution on an end wall face of a comparative example.

Figure 5a is a plan view of a part of a beer keg shown in another
modification of Example 1: Figure 5b is a partial sectional front view
thereof; and Figure 5c is an enlarged view of a part in Figure 5b.

Figure 6a is a partial sectional front view showing Example 2 of
the present invention and Figure 6b is an enlarged view showing a fitting
portion of a rubber protector.

Figure 7a is a plan view showing a part of a upper end wall

portion of Example 2; and Figure Tb is a longitudinal sectional view of
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on the end wall is renmoved. The process of form ng a stepped portion

9" on the lower end wall 6 and fitting a rubber protector 10' thereto is

entirely the same as that for the upper end wall 4. The ryb
10" fitted at the lower protector is pro- vided with an og;EEPL&EQG
for drainage of water collected on the efd wal | face at the ftime of stori

t he
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Figure Ta.

Figure 8a is a graph showing a comparison of a strength of an end
wall face of a container of the Example 2 and that of an end wall face of
a comparative example; Figure 8b is a cross section of the end wall of
Example 2; and Figure 8c is a cross section of the end wall of a
comparative example.

Figure 8a is a partial sectional front view of a container, in
which a reinforcing plate is embedded in o rubber protector; and Figure
b is an enlarged view showing a fitting portion of a rubber protector.

Figure 10a is a graph showing a comparison of strength of an end
wall face of a container in which a reinforcing plate is embedded and

that of a comparative example; Figure 10b is an enlarged section view of

‘a part of the container as shown in Figure 9a.

Figure 11 is a partial sectional front view of an example in which
a shape of an openiﬁé portion of a rubber prdtector is improved.

Figures 12a and 12b are views showing load distributions of an end
wall face of an container according to the ‘improved rubber protector and
of an end wall face of a container of a comparative example.

Figure 13a is a partial enlarged sectional view of a fitting
portion of a lower protector in which a beam is fitted to an end wall
face; and Figure 13b is a plan view showing a part of a lower end wall
portion in which a beam is fitted to an end wall face.

Figure 14 is an enlarged view of a principal part showing another
modification of a beanm,

Figure 15 is an enlarged view of a principal part showing an
example in which a beam is fitted to an upper protector.

Figure 16 is an enlarged view of a principal part showing still
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cont ai A&FS B laced] posture. After an unvul cani zed rubber 16 is heated
and har m l ” ition as shown in Fig. 3, the netal—sold-.l5-fof
i nj ecti to obtain a beer keg as shown inf REGLAQEMANT SHIY

exanple, the formation of the stepped paortions on the lu =4 gnd
the lower end wall 6 may be conducted at” the sanme ting quJAN‘E97

—— e = e et

another modification of a beam.

Figure 17 is an enlarged view of a principal part showing still
another modification of a beam.

Figure 18 is an enlarged view of a principal part showing still
another modification of a beam.

Figures 19a and 19b show a problem caused by deformation of a beam,

.wherein Figure 1%a is a principal part showing a fitting portion of a
protector and Figure 19b is a plan view showing a part of a lower end wall
portion.

Figure 20 is an enlarged view of a principal part of a lower
protector showing an example in which a reinforcing member is applied to
a beanm. _

.,Figure 21 is an enlarged view of a principal part of a lower
protector showing another example in which a reinforcing membér is
applied to a beam.

Figure 22 is a partial sectional view of a container body, in
which a rubber protector is provided with a shoe.

Figure 23 is a view showing an example of a conventional keg for
transportation which has a rubber protector.

Figure 24 is a view showing a problem caused when a rubber

protector is fitted to a beer keg.

Example 1 of the present invention is explained referring to the
drawings. Figs. la and 1b show a beer keg for transportation to which
the present invention is applied. In Example 1, a container body 1 is

prepared by the combination of a first molded body 2 and a second molded
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- 12 - second nol ded body 3 or separately therefrom Mreo- ver, it is

possi bl e to assenbl e a contai-ner body by weld- ing thfﬁLnLQLnde&Pe—gFF[h
or shell between the first REPLACEMENT SHEET
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body 3. The both molded bodies 2 and 3 are molded by deep-drawing a plate
of austenite stainless steel under cold working. The first molded body 2
is integrally formed in a shape such tha£ an.upper end wall 4 and a
cylindrical upper girth or shell portion 5 are provided. The second
molded body 3 is integrally formed in a shape such that a lower end wall
6 and a cylindrical lower girth or shell portion 7 are provided. The
upper girth portion 5 and the lower girth portion 7 are connected to each
other at their cylindrical opening edges to form a girth portion of the
container body 1 and to thereby provide a hollow container having the
upper end wall 4 and the lower end wall 6, The above-mentioned
manufacturing process is the same as the conventional process of
manufacturing a container body. At a center of the upper end wall 4 is
fitted a mouthpiece 8. The above—describéd constitution is applied to
the other examples of the present invention,

In Example 1, an end wall face of the upper end wall 4 or the
lower end wall 6 is step-worked to form an upper side and an lower side. .
Referring to the upper end wall 4, as shown in Figure lc, the end wall
face stepped at the upper side and the lower side is formed by providing
an annular stepped portion 9. The stepped portion 8 stands up in the
axial direction, with an inclined surface 17 which is provided at an
outer peripheral portion of a crown face, i.e., the end wall face of the
upper end wall 4, in such a manner that it is inclined at an angle of
about 30" with a certain width, A smooth curved face of the lower
stepped portion to which the inclined surface 17 of the stepped portion §
continues is bent at an outer peripheral edge of the upper end wall 4 so
as to be connected to the cylindrical upper girth portion 5. An anpular

rubber protector 10 is fitted in such a manner that it extends from an
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nol ded body and the second nol ded body. Further, either one of the upper

and | ower
pr ot ect or
t he upper
pr ot ect or
However ,

rubber protectors nay be substituted for a stainless steel —
. In the case that the rubber protector is used f SHEKT
and |l ower protectors, it is gen- eral to apply §} Pﬁﬁﬁﬁﬂﬂn

to the | ower protector which béfomes a stand fot [he container.

11 JAN 199
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end of the upper girth portions to a middle of the upper peripheral end
wall 4 with the hardened portion. An inner peripheral edge 10a of the
rubber protector 10 is received within the region.of a standing-up portion
of the stepped portion 9.

In forming of the stepped portion 9, for example, when the first
molded body 2 is formed by a mold under cold working, a upper mold 11 and
a lower mold 13 are used as shown in Fig. 2. An annular projecteé edge
12 is formed on the upper mold 11 at its upper end wall-molding face. On
the other hand, an annular recessed portion 14 is formed on the lower
mold 13 at the position corresponding to the annular projected edge 12.

When a stainless steel plate is deep-drawing under pressure between the

-upper mold 11 and the lower mold 13, a plate face of the upper end wall 4

" peripheral side of the worked stainless steel plate is worked to have up-’

is worked along the.shapes of the projected edge 42 and the recessed

portion 14 in such-a mannér that the inmer peripheral side and the odter

and-down stepsl At an outer peripheral region of the upper .end wall 4 is
formed the stepped portion 9 in an inclined state and a work-hardening is
conducted by rapid up-and-low strains of the stepped portion 3, so that
the strength of the region around the stepped portion 9 inclusive of the
stepped portion 9 is increased to from a ring-shaped rib. The inclined
surface 17 of the stepped portion § and a smooth curved faces at the upper
and lower sides are connecied by curved edges having small radius.

Figs. 4a and 4b show strength of the portions along the shapes of
container bodies with or without an annular stepped portion.

Fig. 4a is an example according to the present invention and Fig.
4b is a comparative example. The molded body of the container body

according to the comparative example is also cold-worked by deep-drawing
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there is no problemto use the rubber protector for the u

_ pper _protect-ef—r—
When the rubber protector is used for the |ower protector| REPLACEMENT SBHEET

Figs. 5a and 5b, an annul ar stainless steel protector 20 lasrtteupper

hd

protec- tor is welded to the upper edge of the upper girth jpopt, .
first nolded body 2 so as to cover the ct¥cunfer- ence of he1ﬂpggw5§ﬁ

wall 4. The rubber protector 10

—+

of a stainless steel plate to form a shape having upper and lower
portions and a cylindrical portion forming a part of a girth portion.
However, an end wall face of the comparative example does not{ have an
annular stepped portion and has a smooth curved face. The material of the
both container bodies is SUS-304. The plate has 1.5 mm in thickness, 35
kg/mm* in strength. The diameter of the girth portion is 400 mm and the
radius of curvature of the end wall face is 400mmR.

As apparent from the drawings, according to the example of the
present invention, the strength of the stepped portion increases more

than 70 kg/mm? and the strength of areas before and behind of the end

" wall face inclusive of the stepped portion and the girth portion

remarkably increase in comparison with those of the comparative example.
When a rubber protector 10 is fitted, an adhesive is applied to

the end wall face a;d,-gs shown in ﬁig, 3, a metal mold 15 for injection '

" is set so that it covers. over the stepped portion 9 formed on the upper

end ugll 4 and an upper edge of an upper girth portion 5. A4 vicous
rubber 16 which is not vulcanized is injected through an aperture definéd
in the metal mold 15 to the outer end portion of the upper end wall 4.

At that time, as shown in Fig. Ic, the inner peripheral edge 10a
of the rubber protector 10 is received within a standing-up portion of
the stepped portion 9 to fix to the inclined surface 17. By this
structure, the inner peripheral edge of the rubber protector 10 is held
within the range of the height that the stepped portion stands up with a
certain thickness at the edge end of the inner peripheral edge, whereby
sufficient fixing strength can be obtained.

An opening portion 18 which is used as a handle for transporting

or carrying is formed at appropriate portion of the peripheral face of
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as the lower protector is fixed to cover the | ower end ond
nol ded body 3 and the |ower edge of the |ower girth pof tREPLACEMENT ISBESR
manner as described in Fig. 3. As shown in Fig. 5c. thg prer-pet-phenal

G

edge 10a of the rubber protector 10" is received on an
of a standing-up por- tion of the steppé® portion 9 whi b

the rubber protector 10 which is fitted as an upper protector. The
opening portion 18 is also used as a draining hole through which a water
on the end wall is removed.

The process of forming a stepped portion 9’ on the lower end wall
6 and fitting a rubber protector 10' thereto is entirely the same as that
for the upper end wall 4. The rubber protector 10’ fitted at the lower
protector is provided with an opening portion 19 for drainage of water
collected on the end wall face at the time of storing the container in an
inverted posture,

After an unvulcanized rubber 16 is heated and hardened in a

~condition as shown in Fxg. 3, ;the metal mold 15 for 1nject1on is released

to obtain a beer keg as shown in Fig.-1. In this example, the formation
of the stepped portions on the upper end wall { and the lower end wall 6
may be conducted at the same time of the deep-drawing work of ‘the flrst
molded body 2 and the second molded body 3 or-separately therefronm.
Moreover, it is possible'to assemble a container body by welding the
intermediate girth or shell between the first molded body and the second
molded body. Further, either one of the upper and lower rubber
protectors may be substituted for a stainless steel protector.

In a case that the rubber protector is used in either one of the
uppér and lower protectors, it is general to apply the rubber protector
to the lower protector which becomes a stand for the container. However,
there is no problem to use the rubber protector for the upper protector,
When the rubber protector is used for the lower protector, as shown in
Figs. 5a and 5b, an annular stainless steel protector 20 as the upper
protector is welded to the upper edge of the upper girth portion 5 of the

first molded body 2 so as to cover the circumference of the upper end wall
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outer peripheral side of the lower end wall 6 in the Same manner as
descri bed above. In this exanple, however, there nay be omtted the

‘st eppi ng work of an end wall face because no |load is addegnf
face of the upper end wall fromthe upper protector as it P Sé@&ﬁgfgg
Is a stainless steel protector. Accordi%ﬁ to this exanglg, as the end Val

face on

t g
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4. The rubber protector 10’ as the lower protector is fixed to cover the
lower end wall 6 of the second molded body 3 and the lower edge of the
lower girth portion 7 in the same manner desdribéd in Fig. 3. As shown in
Fig. 5c, the inner peripheral edge 10a' of the rubber protector 10’ is
received on an inclined surface 17’ of a standing-up portion of the
stepped portion 9’ which stands up on the outer peripheral side of the
lower end wall 6 in the same manner described above. In this example,
however, it may omit the stepping work of an end wall face because no load
is added to the end wall face of the upper end wall from the upper
protector as the upper protector is the stainless steel protector.
According to this example, és_the end wall face en which the
rubber protector is fitted is made with defbrmafion-prgbe;tion treatient

bﬁ;workThardgnint,"the container body is not easily deformed by an -

,exiernal force'appligd via the rubber protector. It is possiblé to

6bta§n a.certain thickness at the end of tﬁe inner peripheéal edg; of the
rubber protector within thé region of the standing-up height of the
stepped portion to thereby increase the fixing strength and to prevent a
speration as well as to inhibit aging. The end of the inner peripheral
edge of the rubber protectér can be treated finely.

Example 2 has, as shown in Figs. Ga and 6b, a structure such
that a ring-shaped rib 2] baving multiple stepped portions which form a
fitiing face of a rubber protector 25, and radial ribs 22 are formed on
end wall faces of the upper end wall 4 and the lower end wall 6 at the
same time when the molded body is mold-worked.

Figs. Ta and 7b show a molding shape of the upper end wall 4.
In these drawings, a ring-shaped rib 21 is constituted by a plurality of

annular stepped portions 23 concentrically formed more than two at the
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whi ch the rubber protector is fitted is nade with defor- mation-prevention
treat nent by work-hardening, the container body is not easily defornmed by

an external force applied via the rubber protector. li.is.passible tq
obtain a certain thickness at the end o{4the i nner perREMAGEMENT SHEET
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inside and outside over a certain range of the ouL??'?E?TEﬁéfaT regioh.of
the upper end wall 4, Each stepped portion 23 stands up to a certain
height in the axial direction with an inclined surface 24 inclined at an
angle of about 30 ° with a certain width and extends to a smoothly curved
face, which is connected to a next stepped portion at a side of inner
periphery. A smooth curved face which continues from a stepped portion
23a at the most outer periphery is bent at an outer peripheral edge of
the upper end wall 4 to continue to a cylindrical upper girth portion 5.
The ring-shaped rib 21 increases the strength in the circumferential
direction at a certain region of the outer peripheral portion of the end
wall face by the formation of the multiple stepped portionms.

' ' The radial ribs 22 are protruded portions which are formed by
radially protruding a part of ‘the end wall face between a mouthpiece 8
provided at the center of the upper énd wall 4 and the stepped portion 23
at the most inner peripheral side of the ring-shaped rib 21. Although
the number of the protruded portion is not especially limited, eight
protruded portions are radially formed around the fitting portion of the
mouthpiece 8, in this exmaple. Moreover, any shape of the protruded
portions is possible if it is possible.to increase the stirength of the
en§ wall face by hardening in the radius direction from the center of the
end wall face towards the periphery under cold work,

Figs. 8a to 8c show comparison of strength in related parts of
an end wall 4’ of the conventional container (Fig. 8¢) and those of the
end wall 4 of the container (Fig. 8b) according to the example of the
present invention. Fig. 8a shows the proportion of changes of vertical
load at the portions with respect to strength 100 at the outer peripheral

edges of the end walls 4 and 4’ shown in Figs. 8b and 8c. The material
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hei ght of the stepped portion to thereby increase the fip
to prevent a separation as well as to inhibit aging. The

edge of the rubber protector within the region

peri ph- eral edge of the rubber protectoiscan be treat ed fIﬂ&HyJAN<um7

of the end wall is SUS-304; plate thickness is 1.5 mm; diameter is 400 am
and radius of curvature of the end wall is 400mmR.

According to this example, strength more than about 70 ¥ is kept
in the forming region of the ring-shaped rib 21 as shown in Example 2 in
Fig., 8a. Although the strength is decreased at the forming region of the
radial rib 22, strength of more than 65X is maintained at the minimum.

In the end wall 4’ of the comparative example as shown in Fig.
Bc, which is not provided with a ring-shaped rib and a radial rib, the
strength does not exceed the point of 80X even at the outer peripheral
edge of the end wall as shown in Comparative Example in Fig. 8a. As the
distance decreases toward the center direction, the strength drops to 30%
and the strength lowers.to 25% at the center portion of the end wall 4°.

_ " A rubber protector 25 extends over the end wall face at the ring
-shaped rib 21 and an upper edge of an upper girth portion 5.. &n inner
peripheral edge 252 of the rubber protector 25 extend to a stepped portion
23b at the most inner periphery of the ring-shaped rib 21 similar to
Exmaple 1 and the thickness is within the range of the standing-up height
of the stepped portion.

The formation of the ring-shaped rib 21 and the radial ribs 22
in the lower end wall & and the fitting method of a rubber protector are
the same as those in the upper end wall.

It is possible to fabricate the container body by welding an
intermediate girth between the first molded body and the second molded
body. Moreover, either one of the upper and lower rubber protectors may
be replaced by a stainless protector,

In a case that a rubber protector is used in either one of the

upper and lower protectors, for example, when the rubber protector is
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Exanpl e 2 has, as shown in Figs. 6a and 6b, a structure such that a
r.i ng- shaped r|b 21 having nultiple stepped portions P ~ng
face of a rubber protector 25, and radial ribs 22 are T eSHEERaAL |
faces of the upper end.wall 4 and the | ower end wall |6 at the sane T]nk as
t he nol ded body is nol d-worked. Figs. 7&%nd 7b showa md HiJaN Wpe of the

upper
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used to the lower protector which becomes a stand for the container, an
annular stainless steel protector {not shown) is welded on an upper girth
portion of the first molded body to cover the circumference of the upper
end wall. Then, in the same way of Fig. 6a, the rubber protector is
fitted on a region extending from a lower edge of the lower girth portion
T to a middle of the lower end wall 6 with the hardened portions. The
inner peripheral edge of the rubber protector is located on an inclined
surface of a standing-up portion of the stepped portion of the lower end
wall 6 and fixed thereat in the same way described above. -

By forming the ring-shaped rib 21 and the radial ribs 22 on the
end wall face; the strength of the end wall face increases as a whole.
However, by forming the ring-shaped rib 21 at the outer peripheral region
which becomes a fitfing fﬁce of the rubber protector 25_anﬁ~by forming the
radial ribs 22 at the céntral region at which the rubber protéctor 25 are
.not fitted, a vertical load from the rubber protector 25 on the ring-
shaped rib 21 can be supported so that a depression caused in the
circumferential direction can be prevented. Moreover, it can inhibit a
pressure caused by inward bending of the rubber protector, by supporting
the main portions of the ring-shaped rib 21 from the radial direction
with the radial ribs 22, or a depression caused in the radial direction
of the end wall face by a shearing force which is applied to the end wall
face. |

As described above, according to the present example, as a ring-
shaped rib is formed on the end wall face of the end wall to which a
rubber protector is fitted as a deformation-preventing treatment and
radial ribs which support the ring-shaped rib from the central direction

is formed on the end wall face, the strength of the end wall increases as
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end wall 4. In these drawings, a ring-shaped rib 21 is constituted by a
plurality of annul ar stepped portions 23 concentrically Tﬁgp M e—thanr
two at the inside and outside over a certain range of the 3 E@ éTa
region of the upper end wall 4. Each stepped portion 23{sfands up to a
certain height in the axial direction with an inclined bu feack SN g9 i pe
at an angle of about 30 [err]

a whole and a depression is not caused by an external force which is
applied to the end wall via rubber protector and therefore, a stainless
steel container which is not deformed even in the long-period of use can
be provided.

On top of the work-hardening of the end wall face, a reinforcing
treatment can be added to prevent the depression of the end wall face
caused by local deformation of the protector itself. Fig. 9a shows an
example in which a reinforcing plate 26 fs piled on the end wall face of
the container shown in Rig. Ba.

The reinforcing plate 26 is, as shown in Fig. 89b, an annular or
an arc-shaped segment which is worked in a corrugated shape with

* * .concentric steps. The reinforcing plate 26 is piled and.fitted on the
end ngll face and is embedded in the inner peripheral region of tﬂe rubber

- protector 25. It is desirable to §et up a stepped portion to be formed
in the reinforcing plate 26 in the same pitch as that of the stepped
portion of the ring-shaped rib formed on the end wall face. By fhis
formation, the reinforcing plate 26 can be tightly applied on the end
wall face. In this connection, in order to keep a gap between the
reinforcing plate 26 and the end wall face at a certain space, a project
(not shown) may be formed at an appropriate portion of the reinforcing
plate 26 and this project may be placed on the end wall face. |
In this case, at the time of forming the rubber protector,

rubber enters into the above-mentioned gap to locate the reinforcing
plate 26 in the rubber protector 25 at the position near the end wall face,
whereby filling rubber in the space of the gap while excluding air in the
gap between the reinforcing plate 26 and the end wall 4.

The reinforcing plate may be formed of any material and have a
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with a certain width and extends to a snoothly curved face, which is
connected to a next stepped portion at the inner periphery side. A snooth
curved face which con- tinues froma stepped portion=23a.at-the.gut.ernpst
periphery is bent at an outer peripherag edge of the UEEHMCEMGNWH%EEH )
continue to a cylindrical upper girth p Ption 5. The r irrg=shaped-rib 2L
I ncreases the strength 11 JAN 1997

desired thickness if a certain strength is possessed. However, it is
desirable to use FRP. FRP has light weight and has resiliency, is
excellent in restoration and is not broken like a metal,

By piling the above-mentioned reinforcing plate 26 on the
fitting portion of the rubber protector 25, even though a local force is
applied to the rubber protector 25 when the container is dropped or
fallen down, such a force is dispersed at the reinforcing plate 26 and
thus, a depression is not formed at the portions of the end wall face.

Fig. 10a shows a strength in a case that the reinforcing plate
is embedded in the rubber protector as shown in Fig. 10b, and a strength
of Example 2. As apparent from the drawing, a strength of an end wall of
a container to which the rubber protector is embedded with the
reinforcing plate as a protector remarkably increases a strength at the
fztt1ng~reg1on of the rubber protector in comparison ‘with the case 1n'
Exmaple 2. ' . .

In a case that a rubber.protector has an opening portion, the
depression of the end wall face can be prevented by improving the shape of
the opening portion on top of the treatment of the end wall face. Fig.
11 shows an example that the above improvement is applied to the
container body in Example 2. Namely, a rubber protector 31 of this
exmaple is fitted to the end wall face of the upper end wall 4 of Example
2 and a rubber protector 32 of this example is fitted to the lower end
wall 6 of Example 2. The rubber protector 31 to be fitted to the upper
end wall 4 becomes a supporting base to support a container when piled.
The upper protector 31 is provided with an opening 33 therethrough. The
opening 33 is used as a draining hole as well as a handle at the time of

ansportxng the container. The lower protector 32 which becomes a stand
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in the circunferential direction at a certain region of the outer

peri pher al

St epped portionss The radial ribs 22 are protruded port
formed by radially protruding a part of #ge end wall fage
nout hpi ece 8 provided at the center of t upper end wajl {4 st
portion 23 at the nost 1apgA&P%nV

portion of the end wall face by the for- mati
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is provided with an opening portion 34 as a draining hole for a case that
the container is stored at an inverted posture.

The opening 33 has a size through which fingers can be inserted,
as a handle. A standard shape of the opening 33 is a rectangular with a
long side disposed horizontally. The lower edge of the opening 33 is
provided with rubber overhanging portions 35 which extend from the both
sides of the opening 33. Namely, an upper-face of the rubber overhanging
portion 35 defines an opening edge of the opening 33, and a lower-face of
the overhanging portion is fitted to the container body 1.

Fig. 12a shows a distribution of load according to the present
invention. When a concentrated load is applied to the neighbourhood of
the opening 33 from the containers piled above or by another cause, the
concentfated load P is dispersed at the fitting face of the rubber
protector 31 inclusive of the overhanging portion 35 and the-end wall face
of the upper end wall 4 of the container body 1 is not affectéd by -the
concentrated load, so that any deformation is not formed at the end wall
face of the container body 1. Especially, when the treatment for
preventing deformation in the circumferential direction and in the radial
direction is made by the formation of the ring-shaped rib 21 and the
radial ribs 22 on the end wall face of the upper end wall 4, a strength of
the end wall face per se increases and thus, the deformation of the
container does not cause any problen.

The lower rubber protector 32 is normally low in height in
comparison with that of the upper protector 31. The area of the
opening portion 34 provided at the lower protector 32 as a draining hole
is small. In order to prevent the deformation of the end wall face of the

lower end wall 6 of the container body 1 by concentrated load applied to
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i nner peripheral side of the ring-shaped rib 21. Although—khe—ﬁﬂﬂbggﬁgr'
protruded portions is not especially limted, eight pr DtREMAGEWTt k2

radially formed around the fitting portion of the nmout hpiece~8. I n thi
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the neighbourhood of the opening portion of the lower protector 32, an
overhanging portion 35 which overhangs in the opening portion 34 is
provided to disperse the concentrated load, as in the similar way
mentioned above,

In this example, the overhanging portion which projects from

both sides towards an opening portion of the rubber protector is provided.

In the stainless container body to which the rubber protector provided
with this overhanging portion is fixed, even £hough a concentrated laod is
appplied to the neighbourhood of the opening portion, the applied force
is dispersed to the overhanging portion and the concentrated load is not
applied to a specific portion of the end wall face of the container body.
Thus, the deformation of the container body by the depression of the end
wall is prevented. ‘ . '

In this poxnt. in a case that the shape of the openxng of the
protector is a rectangle, as shown in Fxg. 12b, load P is concentrated at’
the edges of an opening 33’ of a rubber protector 31'. When a great load
is applied, it is liable to depress an end wall face of a container.

In addition to the treatment of work-hardening at the end wall
face, it is very convenient to provide continuous beams or girder on the
end face wall as a reinforcing treatment from the external face. The beam
is welded on the end wall face to }ncrease the strength of the end wall
face against the force perpendicularly applied thereto, Since the beam
is embedded in the rubber protector, it does not appear at the external
face. Although it is preferable to stand up the beam on the end wall
face and weld it over the whole circumference of the end wall face, the
strength is increased by partially welding arc-shaped segments on the end

wall face. An example shown in Figs. 13a and 13b shows that the beam is
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-14- exanple. Mreover, any shape of the protruded por-
if it is possible to increase the strength of the end
hardening in the radius direction fromthe center of tHe
towards the periph- ery under cold morkiiEl Figs. 8at
of strength in

tions is possible
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applied to the container body of Examle 1. The beam can be similarly
provided on Example 2. In Fig. 13a, a beam 41 is welded to the outer
peripheral region of the face of the lower end wall 6 and this beam 41 is
embedded in the rubber protector 10 and the rubber protector 10 extends
over the end wall face and a part of the lower girth portion 7 and fixed
thereto.

This example explains a case that the beam 41 is provided on the
lower end wall 6. It is also possible to provide the beam 41 on the
upper end wall.

As shown in Fig. 13a, the end wall face of the lower end wall §
has a smooth curved face to be inclined upwardly from the center towards
the peripheral edge pértion'of.the lower end wall 6. When the beam is
fitted to the end wall face at a right angle, a standing—hﬁ portion of the
beam which overhangs downwardly is inclined in the direction of an outer
face of the rubber protector. However, the angle that the standing-up
portion of the beam is constituted with respect to the end wall face is
not limited to the above-mentioned example. The beam may be stood up
vertically as shown in Fig. 14 or may be inclined inwardly.

Fig. 13b shows a shape of the beam 41 in a plan view and an
arrangement example thereof. The beam 41 is annularly arranged with a
standing-up height within the range of the height of the rubber protector
10. However, a draining hole which serves for a handle is formed at an
appropriate portion of the protector and thus, it is necessary to fit the
beam on the end wall face by excluding the opening portion 18 of the
draining hole. Therefore, in fitting of the beam, arc-shaped segments are
concentricaly provided on the end wall face. This arrangement is applied

to a case that the beam 4] is fitted to the upper end wall. Fig. 15
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related parts of an end wall 4 of a conventional con- tainer (Fiq. 8c) an
those of the end wall 4 of a container (Fig. 8b) according BACRRERTIMEE Pf
the present inven- tion. Fig. 8a shows the proportion of -

vertical load at the portions with respegt to strength 100 at the outer
peri pheral edges of the end walls 4 and % shown in Fig$. |8bl AntAN397Th
material of the end wall is SUS- - o

shows an example that the beam 41 is fitted to the upper end wall.

Fig. 16 is an exmaple that two beams are concentricaly provided.
On top of the standing-up portion, the first bgam 41 extends towards the
outer peripheral side of the end wall face, and a second beam 42 having a
standing-up portion projects toward the inner peripheral side of the end
wall face.

Fig. 17 shows an example that a beam in a shape of a mountain or
V-letter is used. This example corresponds to the structure that the
first beam 41 and the seocnd beam 42 are formed. By welding the both
ends of the beams in a mountain-shape to the end wall wall face, the
standing-up portions of the first beam 41’ and the second beam 42° are
supported by each other, Thus, the mechanical strength of the beanms
themselves are increased. In this case, a space is defined between the
both beams 41’ and 42°, but a rubber of the rubber protector 10 is not
filled therein.

Fig. 18 shows an example that a bené portion 43 is provided at a
standing-up portion of the beam 41. The bent portion 43 with respect to
the standing-up portion may be turned to the inside of the end wall face
or the outside thereof. By forming the bent portion 43, the strength of
the end ‘wall face further increases and the connecting strength of the
rubber protector 10 and the beam 41 is raised.

In the above-described examples, it is explained that the beam
41 or beams 41, 41’ and 42, 42’ are fitted to the end wall face of the
lower end wall 6 and are embedded in the rubber ﬁrotector 10. However,
-the effects obtained by these examples are the entirely same as in the
cases that the beam 41 or the beams 41, 41’ and 42, 42’ are fitted to the

upper end wall 4 and are embedded in the upper protector 10 (Fig. 15) and
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shown in Exanple 2 in Fig. 8a. Although the strength is
formng region of the radial rib 22, str%%gth of nore th
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that the structure of the beams as shown in Figs. 16 to 18 is applied to
the upper end wall, When these structures are applied to the upper
protector, it is more effective to protect the deformation of the end wall
face from a load applied from the upward in piling the containers, an
impact or impingement generated by placing the container on a floor in an
inverted posture or an impact generated by falling down the container.

According to the above-mentioned examples, as the beams
overhanging on the end wall face are welded to the end wall face, the
strength of the eﬁd wall further increases and deformation and depression
of the end wall face can be effeétively inhibited, The beam has an
annular shape or a circu}ar arc shape, and is welded to the end wall face
at a very small part, so that there is no problem when the rubber
protector is baked and fitted to the end wall face. Moreover, as the beam
is embedded in the rubber protector, 1t does not appear on the external
face,

In this connection, it is desirable to further reinforce the
beam itself in order to more effectively prevent the depression of the
end wall. Even though the beam 41 is provided on the end wall face, if
the beam 41 is formed in a form of a simple torus, there may be a case
that the beam 41 is bent into the inside ﬁf the rubber protector by a
local external force F, as shoﬁn in Figs. 19a, 19b caused when the
container is dropped or fallen down to strike the protector to a corner of
a concrete building and the like, and as a result, the end wall face is
deformed.

Such a phenomenon may be solved by using a beam having a thick
thickﬁess. However, in a container such as a beer keg which is limited

in shape, dimension, weight, etc., the use of a thick beam causes the
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maintained as a mninum In the end wall 4 of the conparative exanple as
shown in Fig. 8c, which is not provided with a ring- ghepee el

radi al ;
edge of the end wall as shown in Fig. 8a. As the dist{dng
the center direction, the strength drop§4to 30% and tHe
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increase of weight aﬁd therefore, it is difficult to employ the beam
having a thick thickness. In this example, a reinforcing material of a
light weight and having a rigidity without accompanying the increase of
the predetermined weight is inlaid in the inner periphery of the beam so
as to be tightly connected thereto and the beam is supported from the
inside by this reinforcing member, whereby the strength of the beam is
substantially increased. Fig. 20 shows an example that a reinforcing
member 44 is provided to the beam 41 of the lower protector of Fig. 14.
The reinforcing member 44 is in a shape of torus and is inserted in the

inner face of the beam 4] so as to face the inner peripheral side of the

end wall face.

In Fig. 20, the sectional shape of the reinforcing member 44 is
a rectangle. The shape is not limited to the rectangle and a trapezoid or
other square shape may be used if the reinforcing member having such a
shape can be tightly contacted to the inner face of the beam 41. 1In Fig.
21, it is shown an example that the reinforcing member 44 is provided to
the beam 41 in the lower protector of Fig. 13a. In this example, the
sectional shape of the reinforcing member 44 is trapizoid and the inner
face of the reinforcing member 44 is stood-up almost perpendicularly by
providing the reinforcing member 44 to the inmer face of the beam 41
which is inclined in the outer peripheral direction of the rubber
protector 10.

As the reinforcing member 44, it is desirable to use FRP as a
material. FRP is light in weight, has resilience and is excellent in
restoration and is not broken like a metal. When a local external force F

is added to the rubber protector 10 in the direction of an arrow shown in

Fig. 20 by the drop or falling-down of the container, the force F is
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applied to the beam 41. However, the force is received by the reinforcing
member 44 which supports the inner face of the beam 41 and is dispersed.
Further, as the protector is not bent due to a local deformation of the
beam 41 itself, a local depression of the end wail face can be prevented.

According to this example, as the streagth of the end wall face
is increased by the beam 41 as well as the beam is further reinforced by
a reinforcing member, it is possible to prevent a local depression of the
end wall face and to lighten the weight of the container by using a thin
steel plate for the beam due to the provision of the reinforcing member
44.

" As mentioned above, the beam which is welded to the end wall
face exhibits rigidity integrally wifh the end wall face of the. container
body and supports the protector. . Accof&ingiy, it is not easy to deform
the end wall face even though the container is dropped during
transporting or carrying and a great load is locally applied to the
rubber protector.

The sectional shape of the beam employs the most suitable one
according to the kinds of container. In the beam having a simple shape,
the reinforcing member is attached to the inner face of the beam so as to
improve the regidity of the end wall face and it is possible to readily
increases the rigidity of the end wall face of the container body without
changing the shape, dimension, weight and outer appearance of the
container. |

In each of the above-mentioned examples, according to the use of
the stainless steel container, it is possible to provide a shoe having a
different hardness from that of the rubber protector on the contacting

face of the lower protector which becomes a stand and a supporting base
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simlar to Exanple | and the thickness is within the range of the
st andi ng-up hei ght of the stepped portion. The formation of the

ring-shaped rib 21 and radial ribs 22 in the |ower end WallﬂngﬂEEu%ﬁ? SHEET

fitting
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of the upper protector. For example, in a case of a container which is
used for the transportation, a shoe having a high hardness is used to

arrange the container to be easily slided and to inhibit the wear of the

rubber protector. In a case of the container which is stationarily

placed at the predetermined position, it is better to prevent sliding by
using a shoe having a low hardness and a great frictional resistance.

The rubber protector is made of a rubber material of HSS0" to
HS100" and has an impact-absorbing property. The shoe is made by
selectively using a rubber material having a high hardness (hardness HS
100° or more) which is higher than that of the rubber protector or a
rubber material having a low hardness (hardness HSS50" or less) which is
lower than that of the rubber protector. When the shoe made of the rubber

material-havﬁﬁg the high hardness is used, sliding resistance becomes low

_-with respect to a floor face and the like and the container’can be slided

easily.

The shoe made of a rubber material having a low hardness has
great sliding-resistance and has a tackiness and therefore, the container
provided with this type of.shoe does not slide easily. The thickness of
the shoe is suitable in 5 to 10 mm, but the thickness can be freely
determined according to the thickness and diameter of the rubber protector.

Fig. 22 shows an example that a shoe 51 is fitted to upper and
lower rubber protectors 25 of a container body 1 of the Example 2. The
shoe 51 is an unvulcanized ring which is previously formed in a ring
shape and is integrally molded with the rubber protector 25 and is
subjected to the valcanization treatment.

The container as shown in Fig. 22 is used for transporting or

carrying, so that it is suitable to use a rubber material having a high

Il
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met hod of a rubber protector are the same as those in the upper end wall.

It

Is possible to fabricate the container body by welding an |nLeLnndﬁate

girth between the first nol ded body and the second nb“ﬂy@g@gﬁ%ﬂ'ﬁﬁﬁ@bver,
ei ther one of the upper and | ower rubber,Protectors by a

stainless steel protector.

This Sheet Has Been Reraced

I

11 JAN 1997

hardness as a shoe, It is a matter of course that a rubber material
having a great frictional resistance and a low hardness is applied to a
container which is stationarily placed at a predetermined position.

As explained above, according to the examples of the present
invention, a shoe having a different hardness from that of the rubber
protector is integrally mounted on an outer end surface of the rubber
protector, but it is possible to change the hardness of the outer end
surface of the rubber protector without losing the impact-absorbing
property of the rubber protector, accoridng to various uses. By using the
rubber material having a high hardness than that of the rubber protector
as the shoe, an impact from the external force is dispersed to the rubber
protector via the shoe and is absorbed at the rubber protector and
therefore, the_coﬁtainer body can be-ﬁrqfécted'from'the impact. When a
rubbér material having a lower hardness than that of the rubber protector
after the valcanization as a raw material of the shoe is used, thé
sliding resistance becomes large and the container is stationarily placed
stably and is very suitable to be applied as a protector of a container
to be stationarily placed. .

While the invention has been explained with reference to the
specific examples of the invention, the explanation is illustrative and

the invention is limited by the appended claims.

WA




In the case that a rubber protector is used in either on;a +ﬂ!wﬂllgm’ﬂﬂllﬂmn
s

| ower protectors, for exanple when the rubber protector is
"l ower protector which becones a stand for the container, an annul ar

stainl ess steel protector (not shown) i,5 wel ded on an upper girth portion

of the first nolded body to cover the Circunference of the'Ungr~End*waPPr—ﬂ

Then, in the sane LACEMENT SHEET
CLAIMS: 11 JAN 997

1. A metal container for storing liquid therein,
comprising:

a cylindrical container body (1) made of a metal
plate, and having a cylindrical girth portion (5, 7} and
upper and lower end walls (4, 6) at longitudinal ends of
the girth portion;

a hardened region formed on at least one of the
upper and lower end walls to harden the same, said
hardened region preventing aeformation of the end wall;
ana . |

‘a rubber proteéﬁor (10; 25; 31, 32) fixed onto the
end wall with the hardened region and extending from an
end of the girth portion to a middle of the end wall
with the hardened éoréion, said rubber protector

preventing deformation of the end wall.

2. A metal container as claimed in claim 1,
characterized in that said hardened region includes at
least one annular stepped portion (9) provided in a
middle of the end wall to form an inner portion and an
outer portion relative to the stepped portion, said
annular stepped portion having an inclined surface (17),
said rubber protector (10) being fixed to the inclined

surface.
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with rtlons The inner peripheral edge of the'ru bér Br o?

tector 1s on an inclined surface _of a standing-up portion of the

stepped portion of the |lower and wall 6 2d fixed thereat in the sane way
as descri bed above.

HasO%een Rdplacadubber protector is fitted on a region Hmunmmnmnmﬂl
Iovver ﬁ[’m&% wer girth portion 7 to a middle of the
ocat e

3. A metal container as claimed in claim 2,
characterized in that said inner portion is located
axially outwardly relative to the outer portion along a

longitudinal axis of the cylindrical girth portion.

4. A métal container as claimed in claim 2 or 3,
characterized in that said hardened region includes a
plurality of annular stepped portions (23)

concentribally arranged and spaced apart from each other

to ‘strengthen the end wall. REPLACFRM:"NT: SHEET

11 JAN 997

5. A metal container as claimed in claim 4,5

characterized in that said rubber protector (25) extends
over the plurality of annular stepped portions (23) and
terminates at the inclined surface (24) of an innermost

stepped portion (23Db).

6.. A metal container as claimed in any of claims 2 to
5, characterized in that said inner portion of the end
wall includes a plurality of radial ribs (22) extending

radially outwardly from a center portion thereof.

7. A metal container as claimed in any of claims 2 to

6, characterized by further comprising a reinforcing
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By formng the ring-shaped rib 21 and the radial ribs 22 oanﬂmm!uﬂluwmlll

face, the strength of the end wall face increases as a whol

formng the ring-shaped rib 21 at the outer peripheral
a fitting face of the rubber protector 25 andfby fornming the radial ribs 22

at the centra
| oad fP3@te (26) embedded in the rubber protector, said

verti cal

|

This Sheet Has Been Reﬁlaced
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region at which the rubber protector 25 is not fitted, a

reinforcing plate having a stepped portion with a shape
corresponding to that of the end wall and placed over

the stepped portion of the end wall.

8. A metal container as claimed in any of claims 1 to
7, characterized in that said rubber protector (31, 32)
includes an opening (33, 34) operating as a handle and a
draining hole for the container, and an overhanging
portion (35) extending from'the opening to the girth
portion, éaid overhanging portion having two inclined
surfaces converging toward each other so that forée'
applied to thg rubber protector fhrough the opening is
tranéferred to ‘the cylindrical body through the

overhanging portion.

9. A metal container as claimed in any of claims 1 to
8, characterized by further comprising a beam (41) fixed
to an outer surface of the end wall with the hardened
portion, said beam being embedded inside the rubber

protector to strengthen the end wall and the rubber

regi on whi ch becones

protector. ‘W

10. A metal container as claimed in claim 9,

g

characterized in that said beam (41) has an annular

shape and projects outwardly from the end wall.

11 JAN %97
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the rukbRe: 1t BLAREQL2D on the ring-shaped rib 21 can be su Hlm
a depr c|en the circunfer- ential direction can mn MLmlL H“I
Nbreov I mEB ibit a pressure caused by inward bending *of “the r'ub-
ber pporting the main p§rt|ons of the ring-shaped rib 21

fron1the radlal dlrectlon wi th the radi ribs 22, or a depression caused
in the radial direc-

11. A metal container as claimed in claim 10,
characterized in that said beam has two projections (41,

42) radially spaced apart from each other.

12. A metal container as claimed in claim 10 or 11},
characterized in that said beam (41) further includes a
reinforcing member (44) situated radially inwardly of
the beam to prevent deformation of the beam over the end

wall.

13. A metal container as claimed in any of claims 1 to

.
-

12, characterized in that sdid rubber protector includes
a shoe (51) mounted on an outer end surface of the

rubber protector, said shoe having hardness different

from that of the rubber protector. : ,
REPLACEMENT SHEET
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14, A metal container as claimed in claim 13,

characterized in that said shoe (51) has a sliding

property so that the container slides easily.

15. A metal container as claimed in any of claims 1 to
14, characterized in that said cylindrical container
body (1) is made of an austenite stainless steel and is

formed of first and second bodies (2, 3), each body



16 on o the end v tace by a shearsng e i < IR

32

having a cylindrical portion (5, 7) with the respective
end wall (4, 6), said container body being formed by
connecting the cylindrical portions (5, 7) of the first

and second bodies (2, 3).

16. A metal container as claimed in claim 15,
characterized in that said rubbexr protector is fitted
onto one end of the econtainer body (1), the other end of
the'container body having a stainless steel protector
integrally formed witﬂ one of the first and second

bodies (2, 3).
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exanple, as a ring-shaped rib is formed on the end wall face of the end
wall to which a rubber protector is fitted as a deformati on-preventing
means and radial ribs which support the ring-shaped rib fromthe central
direc- tion are fornmed on the end wall _face, the strength of the end wall
I ncreases as a whol e and a depression P not caused by an external force
which is applied to the end

ABSTRACT

METAL CONTAINER

The meta; container of the present invention
includes a rubber protector (10) which is annularly
fitted to at least one of an upper end wall (4) and a
lower end wall (6) of the container body (1) and extends
over the outexr peripheral region of the end wall. The
end:wall is formed with an annular'stepped,po}tion (9)"
by cold working énd preferably ;lso a radial érptruﬁed
portion.so.that work-hérdeniné of stainless steel of
which the container is preferably made is formed to

increase the strength of the end walls.

{Figure 1b).
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wal | via a rubber protector, and therefore a stainless steel container
which is not deforned even over a |long- period of use can be provided. As
wel | as the work-hardening of the end wall face, a reinforcing treatnent
can be added to prevent the depression of the end wall face caused by |ocal
defor- mation of the protector itself. Fig. 9a shows an exanple

1

FI1G.

10
18

10'
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in Wiich a reinforcing plate 26 is piled an the end wall face of the
contai ner shown in Fig. 6a. The reinforcing plate 26 is, as shown in Fig.
9b, an annul ar or an arc-shaped segnent which is worked in a corrugated
shape with concentric steps. The reinforcing plate 26 is piled and fitted
on the end wall face and is enbedded in the inner peripheral region of the
rubber

11
Z 7
I””’//.'
]2\_ ‘//””,“4’
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e N 4
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protector 25. It is desirable to forma stepped portion in the reinforcing
plate 26 in the sane pitch as that of the stepped portion of the
ring-shaped rib formed at the end wall face. By this formation, the
reinforcing plate 26 can be tightly applied on the end wall face. In this
connec- tion, in order to keep a certain3gap between the reinforc- ing
plate 26 and the end wall face, a project (not shown)

15'\,

FIG. 3
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may be formed at an appropriate portion of the reinforc- ing plate 26 and
t.his project may be placed on the end wall face. In this case, at the tine
of form ng the rubber pro- tector, rubber enters into the above-nentioned

gap to .

Kg/mm?
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a

-17- locate the reinforcing plate 26 in the rubber protector 25 at the
position near the end wall face, whereby filling rubber in the space of the
gap while excluding air in the gap between the reinforcing plate 26 and the
end wall 4. The reinforcing plate may besforned of any materi al

Kg/mm?
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100
80

60
40

STRENGTH

FIG. 4b
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and have a desired thickness if a certain strength is pos- sessed. However,
it is desirable to use FRR FRP has |ight weight and has resiliency, is
excellent in restoration and is not broken like a netal. By piling the
above-nentioned reinforcing plate 26 on the fitting portion of the rubber
protector 25, even though a local force 1Ts applied to the rubber protector
25

D c =] ==

( >
H‘,J

< - \
T2
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when the container is dropped or fallen down, such a force is dispersed at
the reinforcing plate 26 and thus a depression is not forned at the
portions of the end wall face. Fig. 10a shows the strength in the case that

the reinforcing plate i,s enbedded in the rubber protector as shown in Fig.
1 b, and the strength of Exanple 2. As 7

REPLACEMENT SHEET
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apparent fromthe drawing, the strength of an end wall of a container to
whi ch the rubber protector is fixed with the reinforcing plate as a
protector remarkably increases the strength at the fitting region of the
rubber protector in conparison with the case of Exanple 2. In the case that
a rubber protector has an opening portioﬁ, t he depression of the end wall

- face can be pre-

el = v —— e | ——
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.vented by inproving the shape of the opening portion on top of the
treatnent of the end wall face. Fig. 11 shows an exanple that the above

i nprovenent is applied to the container body in Exanple 2. Nanely, a rubber
protector 31 of this exanple is fitted to the end wall face of the upper

end wall 4 of Exanple 2 and a rubber prot%ctor 32 of this exanple is fitted
to the | ower

22 4
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e
-
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end wall 6 of Exanple 2. The rubber protector 31 to be fitted to the upper
end wall 4 becones a supporting base to support a contai ner when piled. The
upper pro- - 18 -

10
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The opening 33 is used as a draining hole as well as a handle at the tine
of transporting the container. The | ower protector 32 which becones a stand
i's provided with an opening portion 34 as a draining hole for the case that
the container is stored at an inverted posture. The opening 33 has a size
t hrough which fingers can be inserted, adla handle. A standard shape of the

25 22 8
/

|

|
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opening 33 is rectangular with a |l ong side disposed hor- izontally. The

| oner edge of the opening 33 is provided wth rubber overhangi ng portions
35 which extend fromboth sides of the opening 33. Nanely, an upper-face of
t he rubber overhangi ng portion 35 defines an openi ng edge of the opening
33, and a |lower-face of the over- hangiﬁf;xwtion Is fitted to the
cont ai ner body 1.
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Fig. 12a shows a distribution of |oad according to the present invention.
When a concentrated load is applied to the nei ghbourhood of the, opening 33
f'rom the containers piled above or by another cause, the con- centrated
load P is dispersed at the fitting face of the rubber protector 31

I nclusive of the overhanging portion 35 ®hd the end wall face of the upper
end wall 4 of the

31 22 8 33
\, | ] 7
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1
33—
4 35 ! i
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container body 1 is not affected by the concentrated | oad, so that no
deformation is forned at the end wall face of the container body 1.
Especially, when the treat- nent for preventing deformation in the
circunferential direction and in the radial direction is made by the for-
mati on of the ring-shaped rib 21 and thelfadial ribs 22 on the end wal l
face of the upper end wall 4. the strength

<4— T

31

33
35
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FIG. I12b
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of the end wall face per se increases, and thus the deformation of the
cont ai ner does not cause any prob- |lem The |ower rubber protector 32 is
normally low in height in conparison with that of the upper protector 31.
The area of the opening portion 34 provided at the | ower protector 32 as a
draining hole is small. In order to pre- i3

7
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vent the deformation of the end wall face of the |ower -19- end wall 6
of the container body 1 by concentrated applied to the nei ghbourhood of the
openi ng portion of

16
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the | ower protector 32. an overhanging portion 35 which overhangs in the
opening portion 34 is provided to dis- perse the concentrated load, in a
simlar way as nmen- toned above. In this exanple, the overhangi ng portion
whi ch projects fromboth sides towards an openi ng portion of the rubber
protector is provided. In the stainless cbh-
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tainer body to which the rubber protector provided with this overhangi ng
portion is fixed, even through a con- centrated load is appplied to the

nei ghbour hood of the opening portion, the applied force is dispersed to the
over hangi ng portion and the concentrated_|oad is not applied to a specific

portion of the end wall face of the cont &Pner body. Thus, the deformation
of the container

|41

6 ~473

FIG. I8
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body by the depression of the end wall is prevented. In the case that the
shape of the opening of the pro- tector is a rectangle, as shown in Fig.
12b, load P is con- centrated at the edges of an opening 33" of a rubber
protector 31'. Wien a great load is applled it is liable to depress an end
wal | face of a container. In addition to Phe treatment of work-hardening at

t he
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end wall face, it is very convenient to provide continuous beans or girder
on the end face wall as a reinforcing neans fromthe external face. The
beamis welded on the end wall face to increase the strength of the end

wal | face against the force perpendicularly applied thereto. Since the beam
I s enbedded in the rubber protector, it #%es not appear at the external
face. Although it is pref-

REPLACEMENT SHEET
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erable to stand up the beamon the end wall face and weld it over the whole
circunference of the end wall face, the strength is increased by partially
wel di ng arc- shaped segnents on the end wall face. An exanple shown in
Figs. 13a and 13b shows that the beamis_applied to the contai ner body of

Exanml e 1. The beam 21
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- 20 - can be simlarly provided on Exanple 2. In Fig. 13a, a beam41 is
wel ded to the outer peripheral region of the face of the |ower end wall 6
and this beam 41 is enbed- ded in the rubber protector 10 and the rubber
pr ot ect or 05

=3

64

el
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7
10 extends over- the end wall face and a part of the |lower girth porgfgﬁ&$ﬂw
and fixed thereto. This exanple shows the-beam. 41 prewi ded on the | ower end
wall 6. It is also possible td“brovhde'the~beanr4lwon11merupper end wal |
As shown in Fig. 13a, the end #all face of thggLoW@jmggg %all 6 has a

snmooth curved face to be incli#ed o e et B
/ . _, ; F AR
L CONTA REPLACEMENT SHEET
20 Jui 998 ?
Description
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The present invention relates to a metal container,
in particular a stainless steel container, having a rubber
protector, which is used for storing beverage such as
beer, etc. according to the preamble of claim 1.

As a container in which various kinds of beverages
including beer are filled and which is intended to be
used for storing in a stationary place or transportation, a
stainless steel container has been generally used. The
upper and lower outer peripheral edges of a container
body are fitted with ring-shaped protectors, respectively.
The protectors cover the periphery of an upper end wall
and that of a lower end wall of the container body fo pro-
tect end wall faces of the upper end wall and the lower
end wall. In use, a lower protector provided at the lower
end wall serves for a stand for stationarily placing the
container and an upper protector provided at the upper
end wall serves for a supporting base for a container to
be piled above.

The protector has been conventionally manufac-
tured by mainly using a stainless steel material which is
the same one as the container body. The stainless steel
protectors have been usually weilded to an upper
peripheral edge and a lower peripheral edge of the
stainless steel container body which has been worked
under deep-drawing. Another example of the protector
is that an upper end wall and a lower end wall are
welded to a lower inner peripheral face and an upper
inner peripheral face of a stainless steel cylinder so that
the upper end wall overhangs upwardly and the lower
end wall overhangs downwardly to form protector por-
tions. :




upwardly fromthe center towards the peripheral edge portion of the |ower

end wall 6. When the beamis fitted to the end wall face
a standi ng-up por- tion of the beam which over hangs downjd trﬁogﬂgé}hng

H

e

in the direction of an outer face of the rubber protectof.] However, the[

angl e of the standing-up portion of the beamw th respecj

face is not Iim
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in either cases of the above, when a protector is
made from a stainless steel, it is stout and good-looking.
However, when, for example, draft beer is filled in a con-
tainer, the weight of the container becomes considera-
bly heavy. Thus, when a container is erroneously
dropped at the time of loading in or loading-out of con-
tainers to be transported or the container is struck hard
against a floor, not only a noise is given forth, but also
the container is deformed or damaged. Especially, when
the container is dropped in an inclined state, the protec-
tor is locally deformed, so that the container can not be
stably placed at a normal upstanding posture and it
becomes difficult to pile another container thereon.

In order to solve the above problems, it is consid-
ered to use a ring-shaped rubber protector as a protec-
tor. Japanese Design Registration No. 635034 (a keg to
be used for transportation) discloses this example, i.e.,
rubber protectors are fitted to an upper portion and a
lower portion of a container body, as shown in Fig. 23.

Another keg of this type is disclosed in GB-A-
135869. The preamble of claim 1 is based on this prior
art.

In Fig. 23, when a rubber protector is used, it is nec-
essary to arrange to provide a certain thickness to a
ring-shaped portion for maintaining strength. Accord-
ingly, protectors 61 must be fixed on a smooth curved
surface of an upper end wall 63 of a container body 62
and that of a lower end wall 64 of the container body 62,
respectively. Since a keg shown in Fig. 23 is a relatively
long and slender container and the areas of the upper
end wall 63 and the lower end wall 64 are small, there
may be no special problem in a point of strength. How-
ever, when this keg is used as a beer keg and a con-
tainer body is formed by deep-drawing a stainless steel
plate, a girth or shell portion of the container is hard-
ened during the working, so that the strength of the girth

|
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ited to the above-nentioned exanple. The beam nay be arrange \
shown in Fig. 14 or may be inclined inwardly. Fig. 13b shov :gghgﬁ(mlg
the beam 41 in a plan view and an arrangenent exanpl e ther eofy 'b'&‘r’n’ﬁ?\
is annularly arranged with a standing-up height within the' ‘a g@ J’lﬁ,

hei ght of the rubber protector 10. -;_ *.

-3-

portion is remarkably increased. However, su'au\xs—afe—
not formed on the end wall faces of the upper and lower
end walls which become fitting portions of the protec-
tors, and thus there is no change in strength compared
with that of a stainless steel plate which is unworked.

When a rubber protector 70 is fitted to an end wall
face 71 of the upper or lower end wall in a state such
that the strength is low as shown in Fig. 24, the end wall
face 71 of the upper or lower end wall is easy to be
depressed like a portion 71' by load applied thereto in
the perpendicular direction at the piling step of the kegs
or by impingement to the rubber protectors when the -
keg is turned over. According to the degree of depres-
sion, the form of the rubber protector 70 gets out of
shape to become useless as a container. Moreover, the
container can not be placed stably.

As another example, in a case where a ring-shaped
protector is used, an inner peripheral edge 70a of a pro-
tector 70 as shown in Fig. 24 is extended in the central
direction to be fixed smoothly to a smooth curved face of
an end wall face 71. As a result, there occurs such a
problem that as the end of an inner edge of the protector
70 becomes thin in thickness, the end of an inner edge
is easily deteriorated, and it is liable to come off due to
insufficient adhesion.

The object of the present invention is to provide a
metal container, especially a stainless steel container,
having end wall faces to which rubber protectors are fit-
ted, wherein the end wall faces do not deform easily.

This main object is attained by the container
according to claim 1.

Ancther object of the invention is to provide a stain-
less steel container an end wall face of which is not eas-
ily deformed by work-hardening of an austenite
stainless steel in the end wall face inclusive of a fitting
portion of a rubber protector.



However, a draining hole which serves for a handle is forned at an

appropriate portion of the protector, and thus it is nggessaryt-o—ft+t

beam on the end wall face by excluding the opening portlmLA&NﬁN'& EBEET

draining hole. Therefore, in fitting of the beam arc-Ehgped-SeEgEnt s
concentricaly provided on the end wall face. This arrapgg ' mli
when the beam 4l is fitted to the -4 - mazrﬁ‘jtﬁ'
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Still another object of the invention is W a
stainless steel container, in which a stainless steel pro-
tector is used as one protector means and a rubber pro-
tector is used as the other thereof, and work-hardening
is formed at an end wall face to which the rubber protec-
tor is fitted.

_ Still another object of the invention is to provide a
stainless steel or other metal container, which is pre-
vented from deformation by dispersing a force applied
to a rubber protector.

Still another object of the invention is to provide a
stainless steel or other metal container, which has a
reinforcing means from an outside of an end wall face in
a rubber protector, in addition to work-hardening in the
end wall face.

Still ancther object of the invention is to provide a
stainless steel or other metal container in which the
hardness of an outer end surface of a rubber protector
can be adjusted.

These objects are attained by the preferred embod-
iments according to the dependent claims.

In the case that an austenite stainless steel plate is
formed into a first molded body and a second moided
body of a predetermined shape by deep-drawing, a sin-
gle stepped portion or multiple stepped portions which
become a ring-shaped rib is formed at an outer periph-
eral region of end wall faces of an upper end wall and a
fower end wall, and protruded portions are formed in the
outer peripheral direction from the center of the end wall
faces to form radial ribs, whereby strains are generated
by cold working to increase the strength of the end wall
faces. The ring-shaped ribs support the rubber protec-
tor and prevent depression in the circumferential direc-
tion applied to an outer peripheral portion of the end
wall faces by vertical load. The radial ribs prevent
depression of the end wall faces at the inner peripheral
portion by bending of the rubber protector or shear load.



upper end wall .
upper end wall.

Fig.

- 21 - Fig. 16 is an exanple where two bean

in the case that a rubber overhanging portion is pro-
vided in an opening portion of a protector as a handle
for transportation of a container or draining purposes,
the overhanging portion disperses loads applied to the
neighbourhood of the opening portion of the protector to
prevent the depression of the end wall faces.

In the case that a reinforcing plate is placed at an
end wall face as a reinforcing means at the outside of
the end wall face and a rubber protector is fitted thereto,
a force applied to the rubber protector is supported by
the reinforcing plate and is dispersed. Thus, even
though local force is applied to the rubber protector, a
specific part of the end wall face which supports the pro-
tector is not depressed.

in the case that a beam or girder which is provided
so as to stand-up on the end walls can support an end
wall face from the outside to increase the strength of the
end wall face, a depression is not caused at the end wall
face. As the beam is embedded in the rubber protector,
it does not appear on the outer face of the protector.

In the case that a reinforcing material is applied to a
beam, when a local force is applied to the rubber protec-
tor, the reinforcing material supports the inside of the
beam to disperse the local force, so that depression of
the end wall face by a local deformation of the beam is
prevented.

Moreover, at a time of molding a rubber protector, if
a shoe which is of different hardness from that of the
rubber protector mount on a face contacting the rubber
protector, friction resistance at a stand or at a support-
ing base can be adjusted according to the hardness of
the shoe.

The invention will be further described, by way of
example only, with reference to the accompanying
drawings, in which:

i
| 20 JuL B8

M—

15 shows an exanple where the beam4l is fitted to the
B AL L GO
%EEUMﬁﬁM%HfSﬂ&ﬁ

]

e ———



centrically provided. On top of the standing-up portion, the first beam 41l
extends towards the outer peripheral side of the end wall face, and a

second beam 42 having a standi ng-up portion projects toward_t
periph- eral side of the end wall face. Fig. 17 shows amfmmw\m&ﬂ
beamin a shape of a nountain or Wetter is used. This eTﬁp' e g
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Figure 1a is a plan view showing a part of a beer
keg provided with a rubber protactor of Example 1
of the prasent invention; Figure 1b is a cross-sec-
- tional view thereof; and Figure 1c¢ is an enlarged
view of a part in Figure 1b in which an inner periph-
eral edge-fitting portion of the rubber protector is
shown.
Figure 2 is a view showing a treatment in forming a
stepped portion.
Figure 3 is a view showing a treatment of fitting a
rubber protector.
Figure 4a is a view showing strength distribution on
an end wall face according to Example 1 and Figure
4b is a view showing strength distribution on an end
wall face of a comparative example.
Figure Sa is a plan view of a part of a beer keg
shown in another modification of Example 1; Figure
5b is a partial sectional front view thereof; and Fig-
ure 5c is an enlarged view of a part in Figure 5b.
Figure 6a is a partial sectional front view showing
Example 2 of the present invention and Figure 6b is
an enlarged view showing a fitting portion of a rub-
ber protector.
Figure 7a is a plan view showing a part of an upper
end wall portion of Example 2; and Figure 7b is a
longitudinal sectional view of Figure 7a.
Figure 8a is a graph showing a comparison of
strength of an end wall face of a container of the
Example 2 and that of an end wall face of a compar-
ative example; Figure 8b is a cross-section of the
end wall of Example 2; and Figure 8¢ is a cross-
section of the end wall of a comparative example.
Figure 9a is a partial sectional front view of a con-
tainer, in which a reinforcing plate is embedded in a
rubber protector; and Figure 9b is an enlarged view
showing a fitting portion of a rubber protector.



corresponds to the structure that the first beam 41 and the second beam 42

are formed. By wel ding both ends of the beans in a nountain.shape 19 the
end wall wall face, the standing-up portions of the first QeappdCevERd SHEST
second beam 42' are supported by each other. Thus, the mechant :

of the beans thenselves are increased. In this case, a spage{is 8eﬂined
bet ween 2 J'J'.. 1998
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Figure 10a is a graph showing a comparisornof
strength of an end wall face of a container in which
a reinforcing plate is embedded and that of a com-
parative example; Figure 10b is an enlarged section
view of a part of the container as shown in Figure
Sa.

Figure 11 is a partial sectional front view of an
example in which a shape of an opening portion of
a rubber protector is improved.

Figures 12a and 12b are views showing load distri-
butions of an end wall face of an container accord-
ing to the improved rubber protector and of an end
wall face of a container of a comparative example.
Figure 13a is a partial enlarged sectional view of a
fiting portion of a lower protector in which a beam
is fitted to an end wall face; and Figure 13b is a plan
view showing a part of a lower end wall portion in
which a beam is fitted to an end wall face.

Figure 14 is an enlarged view of a principal part
showing ancther modification of a beam.

Figure 15 is an enlarged view of a principal part
showing an example in which a beam is fitted to an
upper protector.

Figure 16 is an enlarged view of a principal part
showing still another modification of a beam.
Figure 17 is an enlarged view of a principal part
showing still another modification of a beam.
Figure 18 is an enlarged view of a principal part
showing still another modification of a beam.
Figures 19a and 19b show a problem caused by
deformation of a beam, wherein Figure 19a is a
principal part showing a fitting portion of a protector
and Figure 19b is a plan view showing a part of a
lower end wall portion.

Figure 20 is an enlarged view of a principal part of
a lower protector showing an example in which a
reinforcing member is applied to a beam.



both beans 41' and 42', but rubber of the rubber protec- tor 10 is not
filled therein. Fig. 18 shows an exanple where a bent portion 43 is
provi ded at a standi ng-up portion of the beam 41. The bent ' '
respect to the standing-up portion may be turned to the indi ®EPLACEMENToBHEET
wal | face or the outside thereof. By form ng the bent portijof 43, The

20 JUL 1998 ! |

-8 -

Figure 21 is an enlarged view of a principal part of
a lower protector showing another example in
which a reinforcing member is applied to a beam.
Figure 22 is a partial sectional view of a container
body, in which a rubber protector is provided with a
shoe. . .

Figure 23 is a view showing an example of a con-
ventional keg for transportation which has a rubber
protector.

Figure 24 is a view showing a problem caused
when a rubber protector is fitted to a beer keg.

Example 1 of the present invention is explained
referring fo the drawings. Figs. 1a and 1b show a beer
keg for transportation o which the present invention is
applied. In Example 1, a container body 1 is prepared
by combination of a first molded body 2 and a second
moided body 3. Both moided bodies 2 and 3 are molded
by deep-drawing a plate of austenite stainless steel
under cold working. The first moided body 2 is integrally
formed in a shape such that an upper end wall 4 and a
cylindrical upper girth or shell portion 5 are provided.
The second moided body 3 is integrally formed in a
shape such that a lower end wall 6 and a cylindrical
lower girth or shell portion 7 are provided. The upper
girth portion 5 and the lower girth portion 7 are con-
nected to each other at their cylindrical opening edges
to form a girth portion of the container body 1 and to
thereby provide a hollow container having the upper end
wall 4 and the lower end wall 6. The above-mentioned
manufacturing process is the same as the conventional
process of manufacturing a container body. At the
center of the upper end wall 4 is fitted a mouthpiece 8.
The above-described structure is applied to the other
examples of the present invention.



strength of the end wall face further increases and the connecti ng strength

of the rubber protector 10 and the beam 41 is increased. | ngtdre=
above-descri bed exanples, it is explained that the beam 41 erFtPééﬁfsMEM SHEET
and 42, 42' are fitted to the end wall face of the |ower enfd fart 6 andar
enbedded in the rubber protector 10. However, the 20 JUL 1998

In Example 1, an end wall face of the upper&rd wait-

4 or the lower end wall 6 is step-worked to form an
upper side and an lower side. Referring to the upper end
wall 4, as shown in Figure 1c, the end wall face stepped
_at the upper side and the lower side is formed by provid-
ing an annular stepped portion 9. The stepped portion 9
stands up in the axial direction, with an inclined surface
17 which is provided at an outer peripheral portion of a
crown face, i.e. the end wall face of the upper end wall
4, in such a manner that it is inclined at an angle of

about 30° with a certain width. A smooth curved face of
the lower stepped portion to which the inclined surface
17 of the stopped portion 9 continues is bent at an outer
peripheral edge of the upper end wall 4 so as to be con-
nected to the cylindrical upper girth portion 5. An annu-
lar rubber protector 10 is fitted in such a manner that it
extends from an end of the upper girth portion {o a mid-
dle of the upper peripheral end wall 4 with the hardened
portion. An inner peripheral edge 10a of the rubber pro-
tector 10 is received within the region of a standing-up
portion of the stepped portion 9.

. In forming of the stepped portion 9, for example,
when the first molded body 2 is formed by a mold under
cold working, a upper mold 11 and a lower mold 13 are
used as shown in Fig. 2. An annular projected edge 12
is formed on the upper mold 11 at its upper and wall-
molding face. On the other hand, an annular recessed
portion 14 is formed on the lower moid 13 at a position
corresponding to the annular projected edge 12. When
a stainless steel plate is deep-drawn under pressure
between the upper moid 11 and the lower moid 13, a
plate face of the upper end wall 4 is worked along the
shapes of the projected edge 12 and the recessed por-
tion 14 in such a manner that the inner peripheral side
and the outer peripheral side of the worked stainless



ef fects obtained by these exanples are entirely the sane as in the cases
that the beam 41 or the beans 41, 41'and 42, 42' are-fiited-t.o-the-upper
end wall 4 and are enbedded in the upper protector JOREFIAGEMERT SHEETt hat
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steel plate is worked to have up-and-ciiown steps. Atan
outer peripheral region of the upper end wall 4 is formed
the stepped portion 9 in an inclined state and a work-
hardening is conducted by rapid up-and-low strains of
the stepped portion 9, so that the strength of the region
around the stepped portion 9 inclusive of the stepped
portion 9 is increased to form a ring-shaped rib. The
inclined surface 17 of the stepped portion 9 and smooth
curved faces at the upper and lower sides are con-
nected by curved edges having small radius.

Figs. 4a and 4b show strength of the portions along
the shapes of container bodies with or without an annu-
lar stepped portion.

Fig. 4a is an example accordmg to the present
invention and Fig. 4b is a comparative example. The
moided body of the container body according to the
comparative example is also cold-worked by deep-
drawing of a stainless steel plate to form a shape having
upper and lower portions and a cylindrical portion form-
ing a part of a girth portion. However, an end wall face
of the comparative example does not have an annular
stepped portion and has a smooth curved face. The
material of both container bodies is SUS-304. The plate
is 1.5 mm in thickness, and has a strength of 35
kg/mm?2. The diameter of the girth portion is 400 mm
and the radius of curvature of the end wall face is
400mmR.

As apparent from the drawings, according to the
example of the present invention, the strength of the
stepped portion increases more than 70 kg/mm? and
the strength of areas before and behind the end wall
face inclusive of the stepped portion and the girth por-
tion remarkably increase in comparison with those of
the comparative example.




- 22 - the structure of the beans as shown in Figs. 16 to 18 is applied to
the upper end wall. Wen these structures are applied to the quer

protector, it is nore effective to project the deformation of
face froma | oad applied upwards in piling the containers, forn
| npact or inpingenent generated by placing the con-
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When a rubber protector 10 is fitted, an adhesive is
applied to the end wall face and, as shown in Fig. 3, a
metal mold 15 for injection is set so that it covers the
stepped portion 9 formed on the upper end wall 4 and
an upper edge of an upper girth portion 5. A viscous

. rubber 16 which is not vuicanized is injected through an
aperture defined in the metal mold 15 to the outer end
portion of the upper end wall 4.

At that time, as shown in Fig. 1c, the inner periph-
eral edge 10a of the rubber protector 10 is received
within a standing-up portion of the stepped portion 9 to
fix to the inclined surface 17. By this structure, the inner
peripheral edge of the rubber protector 10 is held within
the range of the height that the stepped portion stands
up with a certain thickness at the edge end of the inner
peripheral edge, whereby sufficient fixing strength can
be obtained.

~ An opening portion 18 which is used as a handle for
transporting or carrying is formed at an appropriate por-
tion of the peripheral face of the rubber protector 10
which is fitted as an upper protector. The opening por-
tion 18 is also used as a draining hole through which
water on the end wall is removed.

The process of forming a stepped portion 9’ on the
lower end wall 6 and fitting a rubber protector 10’ thereto
is entirely the same as that for the upper end wall 4. The
rubber protector 10’ fitted at the lower protector is pro-
vided with an opening portion 19 for drainage of water
collected on the end wall face at the time of storing the
container in an inverted posture.

After an unvulcanized rubber 16 is heated and
hardened in a condition as shown in Fig. 3, the metal
mold 15 for injection is released to obtain a beer keg as
shown in Fig. 1. In this example, the formation of the
stepped portions on the upper end wall 4 and the lower
end wall 6 may be conducted at the same time of the

|



tainer on a floor in an inverted posture or an inpact gep—e+at-ed-hy
droppi ng the container. According to the above-nentioned MGE&EM‘@SH&E
beans overhanging on the end wail face are welded to the st 1
strength of the end wall further increases and deformatilo agg ggﬂr@gl gn
of the end wall face can be effectively inhibited. The Qegm Tids
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second moided body 3 or separately therefrom. Moreo-
ver, it is possible to assemble a container body by weld-
ing the intermediate girth or shell between the first
molded body and the second molded body. Further,
either one of the upper and lower rubber protectors may
be substituted for a stainless steel protector.

In the case that the rubber protector is used in
either one of the upper and lower protectors, it is gen-
eral to apply the rubber protector to the lower protector
which becomes a stand for the container. However,
there is no problem to use the rubber protector for the
upper protector. When the rubber protector is used for
the lower protector, as shown in Figs. 5a and 5b, an
annular stainless steel protector 20 as the upper protec-
tor is welded to the upper edge of the upper girth pcrtion
5 of the first molded body 2 so as to cover the circumfer- -
ence of the upper end wall 4. The rubber protector 10'
as the lower protector is fixed to cover the lower end wall
6 of the second molded body 3 and the lower edge of
the lower girth portion 7 in the same manner as
described in Fig. 3. As shown in Fig. Sc, the inner
peripheral edge 10a' of the rubber protector 10’ is
received on an inclined surface 17' of a standing-up por-

" tion of the stepped portion 9' which stands up on the
outer peripheral side of the lower end wall 6 in the same
manner as described above. In this example, however,
there may be omitted the stepping work of an end wall
face because no load is added to the end wall face of
the upper end wall from the upper protector as the
upper protector is a stainless steel protector.

" According to this example, as the end wall face on
which the rubber protector is fitted is made with defor-
mation-prevention treatment by work-hardening, the
container body is not -easily deformed by an external
force applied via the rubber protector. It is possible to
obtain a certain thickness at the end of the inner periph-



annul ar shape or a circular arc shape, and is wel ded to the-end-wall.face
at a very small part, so that there is no probl emwhen the REMBEEMENOISHEEDS
is baked and fitted to the end wall face. Mreover, as thg¢ en‘oeelﬁed

in the rubber protector, it does not appear on the exder- {ndl éélCJ?U !?% S
connection, it is desirable to further reinforce L
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eral edge of the rubber protector within the region of the
standing-up height of the stepped portion to thereby
increase the fixing strength and fo prevent a separation
as well as to inhibit aging. The end of the inner periph-
eral edge of the rubber protector can be freated finely.
Example 2 has, as shown in Figs. 6a and 6b, a
structure such that a ring-shaped rib 21 having muitiple
stepped portions which form a fitting face of a rubber
protector 25, and radial ribs 22 are formed on end wall
faces of the upper end wall 4 and the lower end wall 6 at
the same time as the molded body is moid-worked.
Figs. 7a and 7b show a molding shape of the upper
end wall 4. In these drawings, a ring-shaped rib 21 is
constituted by a plurality of annular stepped portions 23
concentrically formed more than two at the inside and
outside over a certain range of the outer peripheral
region of the upper end wall 4. Each stepped portion23
stands up to a certain height in the axial direction with
an inclined surface 24 inclined at an angle of about 30 °
with a certain width and extends to a smoothly curved
face, which is connected to a next stepped portion at the
inner periphery side. A smooth curved face which con-
tinues from a stepped portion 23a at the outermost
periphery is bent at an outer peripheral edge of the
upper end wall 4 to continue to a cylindrical upper girth
portion 5. The ring-shaped rib 21 increases the strength
in the circumferential direction at a certain region of the

outer peripheral portion of the end wall face by the for-
mation of the multiple stepped portions.

The radial ribs 22 are protruded portions which are
formed by radially protruding a part of the end wall face
between a mouthpiece 8 provided at the center of the
upper end wall 4 and the stepped portion 23 at the most
inner peripheral side of the ring-shaped rib 21. Although
the number of the protruded portions is not especially
limited, eight protruded portions are radially formed
around the fitting portion of the mouthpiece 8, in this




the beamitself in order to nore effectively prevent the
end wall. Even though the beam 4l is provided on the end
beam 41 is forned in a formof a sinple torus, the beampg
the inside of the rubber protector by a |ocal external f
Figs. 19a, 19b, caused when the container is dropped or

strike the protec-
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example. Moreover, any shape of the protruded por-
tions is possible if it is possible to increase the strength
of the end wall face by hardening in the radius direction
trom the center of the end wall face towards the periph-
ery under cold working.

Figs. 8a to 8 show comparison of strength in
related parts of an end wall 4’ of a conventional con-
tainer (Fig. 8c) and those of the end wall 4 of a container

(Fig. 8b) according to an example of the present inven-
tion. Fig. 8a shows the proportion of changes of vertical
load at the portions with respect to strength 100 at the
outer peripheral edges of the end walls 4 and 4' shown
in Figs. 8b and 8c. The material of the end wall is SUS-
304; plate thiciness is 1.5 mm; diameter is 400 mm and
radius of curvature of the end wall is 400mmR.
According to this example, strength of more than
about 70 % is kept in the forming region of thee ring-

shaped rib 21 as shown in Example 2 in Fig. 8a.

Although the strength is decreased at the forming
region of the radial rib 22, strength of more than 65% is
maintained as a minimum.

In the end wall 4' of the comparative example as

shown in Fig. 8¢, which is not provided with a ring-

shaped rib and a radial rib, the strength does not exceed
80% even at the outer peripheral edge of the end wall as
shown in Fig. 8a. As the distance decreases toward the
center direction, the strength drops to 30% and the
strength lowers to 25% at the center portion of the end
wall 4'.

A rubber protector 25 extends over the end wall
face at the ring -shaped rib 21 and an upper edge of an
upper girth portion 5. An inner peripheral edge 25a of
the rubber protector 25 exterxds to a stepped portion
23b at the innermost periphery of the ring-shaped rib 21
similar to Example 1 and the thickness is within the
range of the standing-up height of the stepped portion.

(0]
n



tor to a corner of a concrete building and the |ike, anq“aa_a*LesultﬂLhen_
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beam having a | arge thickness. However, in a container slch-as-
which is limted in shape, dinmension. weight. etc.. the jusg qf
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The formation of the ring-shaped rib 21 and the. . ... !
radial ribs 22 in the lower end wall 6 and the fitting
method of a rubber protector are the same as those in
the upper end wall.
it is possible to fabricate the container body by
welding an intermediate girth between the first moided
body and the second molded body. Moreover, either

- one of the upper and lower rubber protectors may be

replaced by a stainless steel protector.

In the case that a rubber protector is used in either
one of the upper and lower protectors, for exampie
when the rubber protector is used to the lower protector
which becomes a stand for the container, an annular
stainless steel protector (not shown) is welded on an
upper girth portion of the first molded body to cover the
circumference of the upper end wall. Then, in the same
way as Fig. 6a, the rubber protector is fitted on a region
extending from a lower edge of the lower girth portion 7
to a middle of the lower end wall 6 with the hardened
portions. The inner peripheral edge of the rubber pro-
tector is located on an inclined surface of a standing-up
portion of the stepped portion of the lower and wall 6
and fixed thereat in the same way as described above.

By forming the ring-shaped rib 21 and the radial
ribs 22 on the end wall face, the strength of the end wall
face increases as a whole. However, by forming the
ring-shaped rib 21 at the outer peripheral region which
becomes a fitting face of the rubber protector 25 and by
forming the radial ribs 22 at the central region at which
the rubber protector 25 is not fitted, a vertical load from
the rubber protector 25 on the ring-shaped rib 21 can be
supported so that a depression caused in the circumfer-
ential direction can be prevented. Moreover, it can
inhibit a pressure caused by inward bending of the rub-
ber protector, by supporting the main portions of the
ring-shaped rib 21 from the radial direction with the
radial ribs 22, or a depression caused in the radial direc-



ing a large thickness. In this exanple, a reinforcing - B3
| i ght weight and having a rigidity w thout acconpanying th ClL
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tion of the end wall face by a shearing force which is
applied to the end wall face.

As described above, according to the present
example, as a ring-shaped rib is formed on the end wall
face of the end wall to which a rubber protector is fitted
as a deformation-preventing means and radial ribs
which support the ring-shaped rib from the central direc-
tion are formed on the end wall face, the strength of the
end wall increases as a whole and a depression is not
caused by an external force which is applied to the end
wall via a rubber protector, and therefore a stainless
steel container which is not deformed even over a long-
period of use can be provided.

As well as the work-hardening of the end wall face,
a reinforcing freatment can be added to prevent the
depression of the end wall face caused by local defor-
mation of the protector itself. Fig. 9a shows an example
in which a reinforcing plate 26 is piled an the end wall
face of the container shown in Fig. 6a.

The reinforcing plate 26 is, as shown in Fig. Sb, an
annular or an arc-shaped segment which is worked in a
corrugated shape with concentric steps. The reinforcing
plate 26 is piled and fitted on the end wall face and is
embedded in the inner peripheral region of the rubber
protector 23. 1t is desirable to form a stepped portion in
the reinforcing plate 26 in the same pitch as that of the
stepped portion of the ring-shaped rib formed at the end
wall face. By this formation, the reinforcing plate 26 can
be tightly applied on the end wall face. In this connec-
tion, in order to keep a certain gap between the reinforc-
ing plate 26 and the end wall face, a project (not shown)
may be formed at an appropriate portion of the reinforc-
ing plate 26 and this project may be placed on the end
wall face.

In this case, at the time of forming the rubber pro-
tector, rubber enters into the above-mentioned qap to




weight is inlaid in the inner periphery of the beamso as to.he.tightly
connected there to and the beamis sup- ported fromthe insixdei ab}m:tﬁhn S5 1CFT
rei nforci ng member, whereby the strength of the beamis subst entiatty

i ncreased. Fig. 20 shows an exanple that a reinforcing nenber éé '6LW
provided to the beam 41 of the lower proj;tector of Fig. 14.. T
reinforcing nenber 44 is in a . |

locate the reinforcing plate 26 in the rubber protector 25
at the position near the end wall face, whereby filling
rubber in the space of the gap while excluding air in the
gap between the reinforcing plate 26 and the end wall 4.

The reinforcing plate may be formed of any material
and have a desired thickness if a certain strength is pos-
sessed. However, it is desirable to use FRP. FRP has
light weight and has resiliency, is excellent in restoration
and is not broken like a metal.

By piling the above-mentioned reinforcing plate 26
on the fitting portion of the rubber protector 25, even
though a local force is applied to the rubber protector 25
when the container is dropped or fallen down, such a
force is dispersed at the reinforcing plate 26 and thus a
depression is not formed at the portions of the end wall
face.

Fig. 10a shows the strength in the case that the

reinforcing plate is embedded in the rubber protector as
shown in Fig. 10b, and the strength of Example 2. As
apparent from the drawing, the strength of an end wall
of a container to which the rubber protector is fixed with
the reinforcing plate as a protector remarkably
increases the strength at the fitting region of the rubber
protector in comparison with the case of Example 2.

In the case that a rubber protector has an opening
portion, the depression of the end wall face can be pre-
vented by improving the shape of the opening portion
on top of the treatment of the end wall face. Fig. 11
shows an example that the above improvement is
applied to the container body in Example 2. Namely, a
rubber protector 31 of this example is fitted to the end
wall face of the upper end wall 4 of Example 2 and a
rubber protector 32 of this example is fitted to the lower
end wall 6 of Example 2. The rubber protector 31 to be
fitted to the upper end wall 4 becomes a supporting
base to support a container when piled. The upper pro-



shape of a torus and is inserted in the inner face of the beam4l so as to
face the inner peripheral side of the end wall face. In Fig. 20, the
sectional shape of the reinforcing nenber 44 is a rectangle. The shape is
not limted to a rectangle and a trapezoid ot her square shape may be
used if the reinforcing nenber having such é?éhape can

The opening 33 is used as a draining hole as well as a
handle at the time of transporting the container. The
lower protector 32 which becomes a stand is provided
with an opening portion 34 as a draining hole for the
case that the container is stored at an inverted posture.

The opening 33 has a size through which fingers
can be inserted, as a handle. A standard shape of the
opening 33 is rectangular with a long side disposed hor-
izontally. The lower edge of the opening 33 is provided
with rubber overhanging portions 35 which extend from
both sides of the opening 33. Namely, an upper-face of
the rubber overhanging portion 35 defines an opening
edge of the opening 33, and a lower-face of the over-
hanging portion is fitted to the container body 1.

Fig. 12a shows a distribution of load according to
the present invention. When a concentrated load is
applied to the neighbourhood of the, opening 33 from
the containers piled above or by another cause, the con-
centrated load P is dispersed at the fitting face of the
rubber protector 31 inclusive of the overhanging portion
35 and the end wall face of the upper end wall 4 of the
container body 1 is not affected by the concentrated
load, so that no deformation is formed at the end wall
face of the container body 1. Especially, when the treat-
ment for preventing deformation in the circumferential
direction and in the radial direction is made by the for-
mation of the ring-shaped rib 21 and the radial ribs 22
on the end wall face of the upper end wall 4, the strength
of the end wall face per se increases, and thus the
deformation of the container does not cause any prob-
lem.

The lower rubber protector 32 is normally low in
height in comparison with that of the upper protector 31.
The area of the opening portion 34 provided at the lower
protector 32 as a draining hole is small. In order to pre-
vent the deformation of the end wall face of the lower
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be tightly contacted to the inner face of the beam 4L.B§Pr¥'{‘ﬁEM.ENE§HEET\e
shown an exanpl e where the reinforc-

i ng menber 44 ip provided T0 fge
In this exanpje QQngQpﬁh?n I
of the reinforcing nenber 44 is a trpezoi% and the ijpner face o he

rei nforcing nenber 44 is stood-up al nost

41 in the | ower protector of Fig. 13a.
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er pendi cul fr b eh-AQ

re 1 s
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shape

t he

end wall 6 of the container body 1 by concentraied load——
applied to the neighbourhood of the opening portion of

the lower protector 32, an overhanging portion 35 which
overhangs in the opening portion 34 is provided to dis-
perse the concentrated load, in a similar way as men-
tioned above.

In this example, the overhanging portion which
projects from both sides towards an opening portion of
the rubber protector is provided. in the stainless con-
tainer body to which the rubber protector provided with
this overhanging portion is fixed, even through a con-
centrated load is appplied to the neighbourhood of the
opening portion, the applied force is dispersed to the
overhanging portion and the concentrated load is not
applied to a specific portion of the end wall face of the
container body. Thus, the deformation of the container
body by the depression of the end wall is prevented.

In the case that the shape of the opening of the pro-
tector is a rectangle, as shown in Fig. 12b, load P is con-
centrated at the edges of an opening 33’ of a rubber
protector 31°. When a great load is applied, it is liable to
depress an end wall face of a container. _

In addition to the freatment of work-hardening at the
end wall face, it is very convenient to provide continuous
beams or girder on the end face wall as a reinforcing
means from the external face. The beam is welded on
the end wall face to increase the strength of the end wall
face against the force perpendicularly applied thereto.
Since the beam is embedded in the rubber protector, it
does not appear at the external face. Although it is pref-
erable to stand up the beam on the end wall face and
weld it over the whole circumfaerence of the end wall
face, the strength is increased by partially welding arc-
shaped segments on the end wall face. An example
shown in Figs. 13a and 13b shows that the beam is
applied to the container body of Examle 1. The beam



menber 44 to the inner face of the beam 41 which is inclined in the outer
peri pheral direction of the rubber protector 10. As the reinforcing nenber
44, it is desirable to use FRP as a material. FRP is light in weight, has
resilience and is excellent in restoration and is not broken |like a netal.
When a | ocal external force Fis applied to the

- 20 -

can be similarly provided on Example 2. In Fig. 13a, a
beam 41 is welded to the outer peripheral region of the
face of the lower end wall 6 and this beam 41 is embed-
ded in the rubber protector 10 and the rubber protector
10 extends over the end wall face and a part of the lower
girth portion 7 and fixed thereto.

This example shows the beam 41 provided on the
lower end wall 6. It is also possible to prowde the beam
41 on the upper end wall.

As shown in Fig. 13a, the end wall face of the lower
end wall 6 has a smooth curved face to be inclined
upwardly from the center towards the peripheral edge
portion of the lower end wall 6. When the beam is fitted
to the end wall face at a right angle, a standing-up por-
tion of the beam which overhangs downwardly is
inclined in the direction of an outer face of the rubber
protector. However, the angle of the standing-up portion
of the beam with respect to the end wall face is not fim-
ited to the above-mentioned example. The beam may
be arranged vertically as shown in Fig. 14 or may be
inclined inwardly.

Fig. 13b shows the shape of the beam 41 in a plan
view and an arrangement example thereof. The beam
41 is annularly arranged with a standing-up height
within the range of the height of the rubber protector 10.
However, a draining hole which serves for a handle is

~ formed at an appropriate portion of the protector, and
thus it is necessary to fit the beam on the end wall face
by exciuding the opening portion 18 of the draining hole.
Therefore, in fitting of the beam, arc-shaped segments
are concentricaly provided on the end wall face. This
arrangement is applied when the beam 41 is fitted to the
upper end wall. Fig. 15 shows an example where the
beam 41 is fitted to the upper end wall.
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rubber protector 10 in the direction of an arrow as shown in Fig. 20 by
dropping or falling-down of the con- tainer, the force Fis applied to the
beam 41. However, the force is received by the reinforcing nenber 44

- 21 -

Fig. 16 is an example where two beams are con-
centrically provided. On top of the standing-up portion,
the first beam 41 extends towards the outer peripheral
side of the end wall face, and a second beam 42 having
a standing-up portion projects toward the inner periph-
eral side of the end wall face.

Fig. 17 shows an example where a beam in a
shape of a mountain or V-letter is used. This example
comresponds to the structure that the first beam 41 and
the second beam 42 are formed. By welding both ends
of the beams in a mountain-shape to the end wall wall
face, the standing-up portions of the first beam 41' and
the second beam 42' are supported by each other.
Thus, the mechanical strength of the beams themselves
are increased. In this case, a space is defined between
both beams 41" and 42", but rubber of the rubber protec-
tor 10 is not filled therein.

Fig. 18 shows an example where a bent portion 43
is provided at a standing-up portion of the beam 41. The
bent portion 43 with respect to the standing-up portion
may be turned to the inside of the end wall face or the
outside thereof. By forming the bent portion 43, the
strength of the end wall face further increases and the
connecting sirength of the rubber protector 10 and the
beam 41 is increased.

in the above-described examples, it is explained
that the beam 41 or beams 41, 41' and 42, 42" are fitted
to the end wall face of the lower end wall 6 and are
embedded in the rubber protector 10. However, the
effects obtained by these examples are entirely the
same as in the cases that the beam 41 or the beams 41,
41" and 42, 42’ are fitted to the upper end wall 4 and are
embedded in the upper protector 10 (Fig. 15) and that




-24- whi ch supports the inner face of the beam 41 and is dis- persed.

Further, as the protector is not bent due to |ocal deforT%E@EAﬁygmesgmm
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41 itself, local depression of the end wall face can be it e

According to this exanple, as the strength of the end wa ace is !

i ncreased by the beam 41 as well as the 20 JuL 1998 |
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the structure of the beams as shown in Figs. 16 to 18 s
appilied to the upper end wall. When these structures
are applied to the upper protector, it is more effective to
project the deformation of the end wall face from a load
applied upwards in piling the containers, for example an
impact or impingement generated by placing the con-
tainer on a fioor in an inverted posture or an impact gen-
erated by dropping the container.

According to the above-mentioned examples, as
the beams overhanging on the end wail face are welded
to the end wall face, the strength of the end wall further
increases and deformation and depression of the end
wall face can be effectively inhibited. The beam has an
annular shape or a circular arc shape, and is welded to
the end wall face at a very small part, so that there is no
problem when the rubber protector is baked and fitted to
the end wall face. Moreover, as the beam is embedded
in the rubber protector, it does not appear on the exter-

nal face.

In this connection, it is desirable to further reinforce
the beam itself in order to more effectively prevent the
depression of the end wall. Even though the beam 41 is
provided on the end wall face, if the beam 41 is formed
in a form of a simple torus, the beam 41 may be bent
into the inside of the rubber protector by a local external
force F, as shown in Figs. 19a, 19b, caused when the
container is dropped or fallen down to strike the protec-
tor to a corner of a concrete building and the like, and as
a result the end wall face is deformed.

Such a phenomenon may be overcome by using a
beam having a large thickness. However, in a container
such as a beer keg which is limited in shape, dimension,
weight, etc., the use of a thick beam causes increase of
weight, and therefore it is difficult to employ a beam hav-
ing a large thickness. In this example, a reinforcing



beam being further reinforced by a reinforcing nenber, it i.s.passible . tao ...
prevent |ocal depression of the end wall face and to Iighteghptbg){_mnght ‘of
the container by using a thin steel plate for the beam dug tyo—the- —pfﬁvrSI
of the reinforcing mermber 44. As nentioned above, the bedm W(r)&& %A dEd:
to the end wall face exhibits rigidity integrally with the JuL .
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material of light weight and having a rigidity without
accompanying the increase of the predetermined
weight is inlaid in the inner periphery of the beam so as
to be tightly connected there to and the beam is sup-
ported from the inside by this reinforcing member,
whereby the strength of the beam is substantially
increased. Fig. 20 shows an example that a reinforcing
member 44 is provided to the beam 41 of the lower pro-
tector of Fig. 14. The reinforcing member 44 is in a
shape of & torus and is inserted in the inner face of the
beam 41 so as fo face the inner peripheral side of the
end wall face.

In Fig. 20, the sectional shape of the reinforcing
member 44 is a rectangle. The shape is not limited to a
rectangle and a trapezoid or other square shape may be
used if the reinforcing member having such a shape can
be tightly contacted to the inner face of the beam 41. In
Fig. 21, there is shown an example where the reinforc-
ing member 44 is provided to the beam 41 in the lower
protector of Fig. 13a. In this example, the sectional
shape of the reinforcing member 44 is a trapezoid and
the inner face of the reinforcing member 44 is stood-up
almost perpendicularly by providing the reinforcing
member 44 to the inner face of the beam 41 which is
inclined in the outer peripheral direction of the rubber
protector 10.

As the reinforcing member 44, it is desirable to use
FRP as a material. FRP is light in weight, has resilience
and is excellent in restoration and is not broken like a
metal. When a local external force F is applied to the
rubber protector 10 in the direction of an arrow as
shown in Fig. 20 by dropping or falling-down of the con-
fainer, the force F is applied to the beam 41. However,
the force is received by the reinforcing member 44



wal | face of the container body and supports the protec- tor. Accordingly,
it is not easy to deformthe end wall face even though t {}A@ﬁmﬁ
dropped during trans- porting or carrying and a great |ogdd gesS~t0Ca S&ET-]
applied to the rubber protector. The sectional shape of tijhg beamis
selected to be the nost suitable one according to the ki OfZBOMI
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which supports the inner face of the beam 41 and is dis-
persed. Further, as the protector is not bent due to local
deformation of the beam 41 itself, local depression of
the end wall face can be prevented.

According to this example, as the strength of the
end wall face is increased by the beam 41 as well as the
beam being further reinforced by a reinforcing member,
it is possible to prevent local depression of the end wall

face and to lighten the weight of the container by using
a thin steel plate for the beam due to the provision of the
reinforcing member 44.

As mentioned above, the beam which is welded to
the end wall face exhibits rigidity integrally with the end
wall face of the container body and supports the protec-
tor. Accordingly, it is not easy to deform the end wall
face even though the container is dropped during trans-
porting or carrying and a great load is locally applied to
the rubber protector. _

The sectional shape of the beam is selected to be
the most suitable one according to the kind of container.
In a beam having a simple shape, the reinforcing mem-
ber is attached to the inner face of the beam so as to
improve the rigidity of the end wall face and it is possible
to readily increase the rigidity of the end wall face of the
container body without changing the shape, dimension,
weight and outer appearance of the container.

in each of the above-mentioned examples, accord-
ing to the use of the stainless steel container, it is possi-
ble to provide a shoe having a different hardness from
that of the rubber protector on the contacting face of the
lower protector which becomes a stand and a support-
ing base of the upper protector. For example, in the
case of a container which is used for transportation, a
shoe having a high hardness is used to arrange the con-
tainer to be easily slid and to inhibit the wear of the rub-



In a beam having a sinple shape, the reinforcing nem ber is attached to
the inner face of the beamso as to inprove the rigidity of t -
face and it is possible to readily increase the rigidity fm@mmﬁﬁﬁ

f age of the container ]E)od% wi t hout changing t Ee fshaﬁe, di WMl ght
2)?&”8:122 Zgggﬁt{j?nce of the container. In each of the abov Te&té %Tﬁ_dmﬂ
ber protector. In the case of a container which is
stationarily placed at a predetermined position, it is bet-
ter to prevent sliding by using a shoe having a low hard-
ness and a great frictional resistance.

The rubber protector is made of a rubber material of
HSS50° to HS100° and has an impact-absorbing prop-
erty. The shoe is made by selectively using a rubber
material having a high hardness (hardness HS 100° or
more) which is higher than that of the rubber protector
or a rubber material having a low hardness (hardness
HSS50° or less) which is lower than that of the rubber
protector. When a shoe made of rubber material having
a high hardness is used, sliding resistance becomes
fow with respect to a floor face and the like and the con-
tainer can be slid easily.

A shoe made of a rubber material having a low
hardness has great sliding-resistance and has a tacki-
ness, and therefore a container provided with this type
of shoe does not slide easily. The thickness of the shoe
is suitably 5 to 10 mm, but the thickness can be freely
determined according to the thickness and diameter of
the rubber protector.

Fig. 22 shows an example where a shoe 51 is fitted
to upper and lower rubber protectors 25 of the container
body 1 of the Example 2. The shoe 51 is an unvulcan-
ized ring which is previously formed in a ring shape and
is integrally molded with the rubber protector 25 and is
subjected to vulcanization treatment.

The container as shown in Fig. 22 is used for trans-
porting or carrying, so that it is suitable to use a rubber

. material having a high hardness as a shoe. Itis a matter
of course that a rubber material having a great frictional

resistance and a low hardness is applied to a container
which is stationarily placed at a predetermined position.

-3 .



ing to the use of the stainless steel container, it is possi- ble to

provi de a shoe having a different hardness fromthat of the rubber
protector on the contacting face of the | ower protector
stand and a support- ing base of the upper protector. F
case of a container which is used for transportation, a

o

the present invention, a shoe having a different hard-
ness from that of the rubber protector is integrally
mounted on an outer end surface of the rubber protec-
tor, but it is possible to change the hardness of the outer
end surface of the rubber protector without losing the
impact-absorbing property of the rubber protector,
according to various uses. By using a rubber material
having a higher hardness than that of the rubber protec-
tor as a shoe, an impact from the external force is dis-
persed to the rubber protector via the shoe and is
absorbed at the rubber protector, and therefore the con-
tainer body can be protected from the impact. When a
rubber material having a lower hardness than that of the
rubber protector after the vulcanization as a raw mate-
rial of the shoe is used, the sliding resistance becomes
large and the container is stationarily placed stably and
is very suitable to be applied as a protector of a con-
tainer to be stationarily placed.

While the invention has been explained with refer-
ence to the specific examples of the invention, the
explanation is illustrative and the invention is limited by
the appended claims.

g a hlg.
hardness is used to arrange the con- _ 26 - 20 ‘;ULW |
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pr edet er mi ned position.

havi ng a | ow hard-

Claims

1.

2.

it is bet- ter to prevent sliding by u5|ng % shoé

A metal container for storing liquid therein, compris-
ing:

a cylindrical container body (1) made of a metal
plate, and having a cylindrical girth portion (5,
7) and upper and lower end walls (4, 6) at lon-
gitudinal ends of the girth portion;

a rubber protector (10; 25; 31, 32) fixed onto at
least one end wall and extending from an end
of the girth portion to a middle portion of the
end wall, said rubber protector preventing
deformation of the end wall;

characterised in that

a hardened region is formed in at least one of
the upper and lower end walls (4, 6) to harden
the same, said hardened region preventing
deformation of the end wall, the rubber protec-
tor being fixed onto this end wall with the hard-
ened portion.

A metal container as claimed in claim 1, character-
ized in that said hardened region includes at least
one annular stepped portion (9) provided in a mid-
dle portion of the end wall to form an inner portion
and an outer portion relative to the stepped portion,
said annular stepped portion having an inclined
surface (17), said rubber protector (10) being fixed
to the inclined surface.

A metal container as claimed in claim 2, character-
ized in that said inner portion is located axially out-
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wardly relafive to the outer portion along a
longitudinal axis of the cylindrical girth portion.

A metal container as claimed in claim 2 or 3, char-

acterized in that said hardened region includes a .

plurality of annular stepped portions (23) concentri-
cally arranged and spaced apart from each other to
strengthen the end wall.

A metal container as claimed in claim 4, character-
ized in that said rubber protector (25) extends over
the plurality of annular stepped portions (23) and
terminates at the inclined surface (24) of an inner-
most stepped portion (23b).

A metal container as claimed in any of claims 2to 5,
characterized in that said inner portion of the end
wall includes a plurality of radial ribs (22) extending
radially outwardly from a center portion thereof.

A metal container as claimed in any of claims 2to 6,
characterized by further comprising a reinforcing
plate (26) embedded in the rubber protector, said
reinforcing plate having a stepped portion with a
shape corresponding to that of the end wall and
placed over the stepped portion of the end wall.

A metal container as claimed in any of claims 1to 7,
characterized in that said rubber protector (31, 32)
includes an opening (33, 34) operating as a handle
and a draining hole for the container, and an over-
hanging portion (35) extending from the opening to
the girth portion, said overhanging portion having
two inclined surfaces converging toward each other
so that force applied to the rubber protector through
the opening is transferred to the cylindrical body
through the overhanging portion.

Fec ively using a rubber material having a hi
r nore) which is higher than that of the
erial having a | ow hardness (hardness

h
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| ow hardness has ¢réat slidj esi stance and has a tacki-
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9. A metal container as claimed in any of ¢laims 110 8,
characterized by further comprising a beam (41)
fixed to an outer surface of the end wall with the
hardened portion, said beam being embedded
inside the rubber protector to strengthen the end
wall and the rubber protector.

10. A metal container as claimed in claim 9, character-
ized in that said beam (41) has an annular shape
and projects outwardly from the end walfl.

11. A metal container as claimed in ¢laim 10, character-
ized in that said beam has two projections (41, 42)
radially spaced apart from each other.

12. A metal container as claimed in claim 10 or 11,
characterized in that said beam (41) further
includes a reinforcing member (44) situated radially
inwardly of the beam to prevent deformation of the
beam over the end wall.

13. A metal container as claimed in any of claims 1 to
12, characterized in that said rubber protector
includes a shoe (51) mounted on an outer end sur-
face of the rubber protector, said shoe having hard-
ness different from that of the rubber protector.

14. A metal container as claimed in claim 13, character-
ized in that said shoe (51) has a sliding property so
that the container slides easily.



ness, and therefore a container provided with this type of U!M“MH“.“M“‘“‘

slide easily. The thickness of the shoe is suitably 5to 1

t hi ckness can be freely determ ned according to the thickness and di aneter
of the rubber protector. Fig. 22 shows an exanple where a shoe 51 is fitted
to upper and | ower rubber protectors 25 of the container
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15. A metal container as claimed in any of claims 1 to
14, characterized in that said cylindrical container
body (1) is made of an austenite stainless steel and
is formed of first and second bodies (2, 3), each
body having a cylindrical portion (S5, 7) with the
respective end wall (4, 6), said container body
being formed by connecting the cylindrical portions
(5. 7) of the first and second bodies (2, 3).

16. A metal container as claimed in claim 15, character-
ized in that said rubber protector is fitted onto one
end of the container body (1), the other end of the
container body having a stainless steel protector
integrally formed with one of the first and second
bodies (2, 3).
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body 1 of the Exanple 2. The shoe 51 is an unvulcan- ized ring which is
previously fornmed in a ring shape and is integrally nolded with the rubber
protector 25 and is subjected to vul canization treatnent The contai ner as
shown in Fig. 22 is used for trans- porting or carrying, so that it is
suitable to use a rubber material having a high hardness as a shoe. It is a
mat t er
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of course that a rubber material having a great frictional resistance and a
| ow hardness is applied to a container which is stationarily placed at a

pr edet er mi ned position. - 26 -
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As expl ai ned above, according to the exanples of the present invention, a
shoe having a different hard- ness fromthat of the rubber protector is
integrally nounted on an outer end surface -of the rubber protec- tor,
it is possible to change the hardness of the outer end surface of the
rubber protector w thout |osing the inpact-absorbing property of the rubber

prot ector,
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according to various uses. By using a rubber material having a higher

har dness than that of the rubber protec- tor as a shoe, an inpact fromthe
external force is dis- persed to the rubber protector via the shoe and is
absorbed at the rubber protector, and therefore the con- tainer body can be
protected fromthe inpact Wien a rubber material having a | ower hardness

than that of the
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rubber protector after the vul canization as a raw mate- rial of the shoe is
used, the sliding resistance becones |arge and the container is
stationarily placed stably and is very suitable to be applied as a
protector of a con- tainer to be stationarily placed. While the invention
has been explained with refer- ence to the specific exanples of the

i nvention, the
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explanation is illustrative and the invention is |[imted by the appended
cl ai ns. Clains 1. A nmetal container for storing liquid therein, conpris-
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ing: a cylindrical container body (1) made of a netal plate, and having a
cylindrical girth portion (S. 7) and upper and |lower end walls (4, 6) at

| on- gitudinal ends of the girth portion; a rubber protector (10; 25; 31.
32) fixed onto at | east one end wall and extending froman end
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of the girth portion to a mddle portion of the end wall, said rubber
protector preventing deformation of the end wall; characterised in that a

hardened region is forned in at |east one of the upper and | ower end walls
(4, 6) to harden the sane, said hardened region preventing
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deformation of the end wall, the rubber protec- tor being fixed onto this
end wall with the hard- ened portion. 2. A netal container as clainmed in
claim1, character- ized in that said hardened region includes at |east one
annul ar stepped portion (9) provided in a md- dle portion of the end wall
to forman inner portion

-9 -
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and an outer portion relative to the stepped portion, said annul ar stepped
portion having an inclined surface (17), said rubber protector (10) being
fixed to the inclined surface. 3. A netal container as clained in claim?2.
character- ized in that said inner portion is |located axially out-
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- 28 - wardly relative to the outer portion along a |ongitudinal axis of
the cylindrical girth portion. 4. A netal container as clained in claim?2
or 3, char- acterized in that said hardened region includes a
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plurality of annul ar stepped portions (23) concentri- cally arranged and
spaced apart from each other to strengthen the end wall. 5. A netal
container as clainmed in claim4, character- ized in that said rubber
protector (25) extends over the plurality of annul ar stepped portions (23)
and termnates at the inclined surface (24) of an inner-
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nost stepped portion (23b). 6. A netal container as clainmed in any of
clains 2 to 5. characterized in that said inner portion of the end wall
includes a plurality of radial ribs (22) extending radially outwardly from
a center portion thereof. 7. A netal container as clainmed in any of clains
2 to 6, characterized by further conprising a reinforcing
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pl ate (26) enbedded in the rubber protector, said reinforcing plate having
a stepped portion with a shape corresponding to that of the end wall and
pl aced over the stepped portion of the end wall. 8. A netal container as
claimed in any of clains 1 to 7, characterized in that said rubber
protector (31, 32) includes an opening (33, 34) operating as a handl e
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and a draining hole for the container, and an over- hangi ng portion (35)
extending fromthe opening to the girth portion, said overhangi ng portion
having two inclined surfaces converging toward each other so that force
applied to the rubber protector through the opening is transferred to the
cylindrical body through the overhanging portion.
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-29- 9. A netal container as clainmed in any of clains 1 to 8 characterized
by further conprising a beam (41) fixed to an outer surface of the end wall
with the
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har dened portion, said beam bei ng enbedded i nside the rubber protector to
strengthen the end wall and the rubber protector. 10. A netal container as
claimed in claim9, character- ized in that said beam (41) has an annul ar
shape and projects outwardly fromthe end wal. 11. A netal container as
claimed in claim10, character-
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ized in that said beam has two projections (41, 42) radially spaced apart
fromeach other. 12. A nmetal container as clained in claim210 or 11,
characterized in that said beam (41) further includes a reinforcing nenber
(44) situated radially inwardly of the beamto prevent deformation of the
beam over the end wall.
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13 A netal container as clainmed in any of clains | to 12, characterized in
that said rubber protector includes a shoe (51) nounted on an outer end
sur- face of the rubber protector, said shoe having hard- ness different
fromthat of the rubber protector. 14. A netal container as clainmed in
claim 13, character- ized in that said shoe (51) has a sliding property so
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that the container slides easily. - 30 - 15. A netal container as

claimed in any of clains 1 to 14, characterized in that said cylindrical

cont ai ner
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body (1)

second bodies (2, 3),

is made of an austenite stainless steel and is forned of first and

each body having a cylindrical portion (5, 7) with

the respective end wall (4, 6), said container body being forned by

connecting the cylindrical

(2, 3).

16. A netal

portions (5, 7) of the first and second bodi es

container as clained in claim15, character-
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I zed in that said rubber protector is fitted onto one end of the container
body (1), the other end of the container body having a stainless steel
protector integrally formed with one of the first and second bodies (2, 3).
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ABSTRACT

METAL CONTAINER

_The metal container of the present invention
includes a :uhher.pzotecto: (10) which is annularly
fitted to at least one of an upper end wall (4) and a
lower end wall (6) of the container body (1) and extends
over the oﬁtar'peripheral region of the end wall. The
end wall is fcrmeé with an annular stepped pbrticn t9)
by cold working and preferéhly also a radial proﬁrudeﬁ
portion.so that work-ha:dgniﬁg of stainless steél of
- which the containér is preferably made is formed to |

' increase the strength of the end walls.

(Figure 1Db).




