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METAL CONTAINER

The present invention relates to a stainless steel container
having a rdhber 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 ﬁeriphery 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 fhe lower end wéll. In use, a lower protector provided at the
lower énd 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 matérial which is the same one as the container
body._ The stainless steel protectors have béen usually welded to an
uﬁper 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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welded to a lower inner peripheral face and an upper inner ﬁeripheral
" 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 eifher cases of tﬁe above, when a protector is made from a
stainleés steel, it is stout and good-looking. However, when, for example,
draft beer is filled in a container, the weight of the container becémes
considerably heavy. Thus, when a container is erroneously-dropped at the
time of loading-in or loading-out of éohtainers 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 cﬁn not be stably placéd 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 transportation) discloses fhis 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 necessar& to
arrange to provide a certain thickness to a ring-shaped portion for
maintaining strength. Accordingly, protectors 61 ﬁust 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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may be no special problem in a ﬁoint of strength. However, when this keg
is used as a beer keg and a container bod& is formed by deep-drawing a
stainless steel plate, a girth or shell portion of the cpntainér 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 11 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 éf the upper or lower end wall is easy
to be.depfessed 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 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 T0a 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'resplt, there occurs such a
problem that as the end of an inner edge of'the protector 70 becomes fhin
in thickness, the end 6f 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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steel container having end wall faces to which rubber protectors are
fittéd, 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 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 obféct of the invention is to provide a stainless
sfeel 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 rubbér
protector is fitted.

Still another object of the invention 5s to progide 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 anm 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 fubbgr
protector can be adjusted.

In a case that an austenite stainiess 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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the end wall.faces to form ra&ial ribs, whefeby 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 puter peripheral pbrtion of the
end wall faces by vertical load. The radfal ribs prevent the depression
of the end wall faces;at'the inner periphefal portion by bending of the
rubber protector or shear load.

In a case.fhat a rubberIOVerhanging-pbrtion.is provided in an
opening portion of a protector as a_héndle.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'blate is placed on an eﬁd wall face
as a reinforcing treatment at the outSide of the end wall face and a
rubber protector is fitted thefeto, a force applied to the rubber
protector is supported by the reinforcing plate and i$ dispersed. Thus,
even though a local force is applied to the rubber protector,'a specific
part of the end wall,féce which supports the protector is not depressed.

In a case that a beam or girder ﬁhich is provided so as to stand-
up on the end walls can support an end wall face from the outside to
inerease_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'épplied to a beam, when a
lbcal force is applied to the rubber protecfor, the reinforcing material
supports the inside of the beam to disperse the local force, sb'that the

depression of the end wall face by a local deformation of the beam is
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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

suppor ting 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 protectbr is shown,

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

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 strenéth
distribution on an end wall face of a comparative example.

Figure ba is a plan view of a part of a beer keg shown in agother
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 Ba is a partial sectional front view showing Example 2 of
the present invention and Figure 6b is an enlargéd view showing a fitting
p@rtion of. a rubber proteétor. |

FPigure Ta 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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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 Figuré 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 reinforcfng plate is embedded in é rubber protector; and Figure
9b is an enlarged view showing a fittiné portion of a fubber 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 comparatfve 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 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 improied rubber protector and
of an end wall face of a container of a comparative example.

Figure 13a is a partial énlarged 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 lbwer end wall
ﬁortion in which a beam is fitted to.én 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
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another modification of a beam.

Figure 17 is an enlarged Qiew of a principal part showing still
another modification of a bean. |

Figure 18 is an enlarged viéw 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,

Figqre 20 is an enlarged view of-a_princibal part of a lower
protector showing an example in which a reinforcing membef 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 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 preseﬁt 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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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 ;ﬁch 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 thét 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 iower'énd wall 6, The above-mentioned
manufacturing process is the same as the convenfiogal process of
manufacturing a container body. At a center of the upper énd wall 4 is
fitted a mouthpiece 8. The above—desc;ibed 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 inclingd surface 17 of the stepped portion 9
cﬁntinues.is bent at an outer peripheral edge of the upﬁer end wall 4 so
as to be connected to the cylindrical upper girth portion 5. An annular

rubber protector 10 is fitted in such a manner that it extends from an:
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end of the upper girth portions to a middle of the upper peripheral end
wall 4 with the hardened poétion. An inner peripheral edge 10a of the
rubber protector 10 is received within the region of é standing-up portion
of the stepped portion 9

In forming of the stepped portlon 9, for example, when the f1rst
" molded body 2 is formed by a mold under cold working, a upper mold 11 and
" a lower mold 13 aré used as shown in Fig. 2. An annular projected edge
12 is formed on the:upper mold 11 at its upper end wali-moldiné face. On
the other hand, an annular receésed pértidn'l4 is formed on the lower
mold 13 at the position corresponding to the annular projected edge 12.
When a stainless steel plate is dgép-drawing under pressure between the
ﬁppe; 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 plafe 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 §f 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 9 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 td 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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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 bﬁdies is SUS-304. The plate has 1.5 mm in thickness, 35
kg/mm® in strength. The diameter of the girih 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/mn_nz and the strength oflareas 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'edgé 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 thé 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 inhe; peripheral edge, ﬁhereby
sufficient. fixing strength can be obtained.

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

or carrying is formed at appropriate portion of the peripheral face of
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the rubber protector 10 wﬁich'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 éﬁépped 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 conducted 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_profector.

In a case that the rubber protector is used in either one of the
upper and lower prote;tors, it is géneralfto apply the rubber protector
to the lower protector which becomes a stand for the container. However,
there islno problem to use the rubber protector for the upper protector.
When the rubber protector is used for the lower protector, as shbﬁn 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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4. 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_hortion 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 éame manner described above. In this example,
however, it may omit the stepping work of am end wall face because no load
is added to the énd wall face of thé‘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-preQention 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 edgelof fhe
rubber protectﬁr 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 nultiple stepped portiohs 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 Tb 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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inside and outside over a certain range of the outer peripheral region of
the upper end wall 4. Eéch 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 af 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 thé 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 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 af the center of the upper end wall 4 and the stepped portion 23
at the most inner peripheral side of the ring-shéped rib 21% Although
the number of the protruded portion is not especially limited, eight =
protruﬂed 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 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. 8a 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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of the end wall is SUS-304; plate thickness is 1.5 mm; diameter is 400 mm
énd 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 65% is maintained at the minimum,

In the end wall 4’ of the comparative_exampie as shown in Fig.
8c, which is not pfovided with a ring-shaped rib and a radial rib, the
strength does not exceed thé point of 80% even at the oufer 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 rubbéf protector 25 extend to a stepped portion
23b ét 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 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
bé 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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used to the lower protector which becomes a stand for the container, an
annular stainless steel protector (not shown) is weldéd 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 regi&n extending from a lowér edge of the lower girth portion
7 to a middle of the lower end wall 6 with the hardened poftions. 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 waﬁ 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, Hy 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

is formed on the end wall face, the_strength of the end wall increases as

This Sheet Has Been Replaced

(Wi




17

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 Iong-beriod of use can
Be provided.. |

On top of the work-hardening of the end wall face, a reinforcing
treatment can be added to prévent the depression of the end wall fécé
caused by local deformation of the protector itself. Fig. 9a shows an
example in which a reinforcing plate 26 is piled on the end wall face of
the container shown in Fig. 6a. -

The reinforcing plate 26 is, as shown in Fig. Qb, an annular or
an arc-shaped segment which is WOrked in a corrugatéd shape with
concentric steps. The reinforcing plate 26 is piled and fitted on the
end wall face and is embedded in the inner peripheral regioh of the rubber
protector 25. I£ 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 thié.
formation, the reinforcing plate 26 can be tightl& applied on the end ,
wall face. In this connection, in order to keep a gap between the
reinforcing plate 26 and the end wail 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 placéd on ihe end wall face.

In this case, at the time of forming the rubber protector,
rubber enters into the above-mentioned gap to locate the reinfofcing
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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desired thickness if a certain strength is possessed. Howéver, 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 é 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 wéll of
a container to which the rubber protector-is,embedded with the
reinforcing plate as a protector 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 ﬁrevented'by improving the shape of
the opening portion on top of the treatment of the end wail face. Fig.
11 shows an example that the above improvement is applied to the
cqntainer'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 fubber protector 31 to be fitted to the upper
end wall 4 becomes a supportfng-bése 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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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 bé 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-faée 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 defofmation 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 uppef end wall 4, a strength of
the end wall face pér se increases and fhus, the deformation of the
-container does not cause any problem. |

The lower rubber protector 32 is normally low in height in
comparison with that of the upper protector 31. The area of the
oﬁening 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 6 of the container boﬂy 1 by concentrated load applied to
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the neighbourhood of the opening portion of the lower protector 32, an
overhangiﬁg portion 35 which overhangs in the opening portion 34 is
prdvided 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 Qpening 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 é concentrated laod is
appplied to the neighbourhood of the oﬁening portion, the applied force
'_is diépersed to the overhanging portion and tﬁe concentrated load is not
applied to a specific portion of the end wall face of the container body.
Thus, the deformation of the éontainer body by the depression of the end
wall is prevented.

In this point, in a caée that the shape of the opening of the
protector is a rectangle, as shown in Fig. 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 additioﬁ to the treatment of work-hardening at the end wall

‘face, it is very convenient to pro§ide continuous beams or girder on the
end face wall as a reinforcing treatment from'tﬁe external face. The beam
is welded on the end wall face to increase the strenéth.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 ft is preferable to stand ﬁp the beam on the end wall
féce 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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applied to the container body of Examle 1. The beam can be sihilarly
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 wa11_6
has a smooth curved face to be inclined upwardiy 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 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
vertfcally as shown in Fig. 14 or may be inclined inwardly.

Fig. 13b.shows.a shape of the beam 41 in a blan view and an
~arrangement example thereof. The beam 41 is.annularly arranged with a
standing-up height w1th1n the range of the height of the rubber protector
10. However, a draining hole wh1ch 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
dfaining hole. Therefore, in fitting of the beam, arc-shabed 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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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 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 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-beaﬁ 41 and the seocnd beam 42 ére 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 strengfh of the beanms
themselves are ihcfeased. In this case, a space is defined between the
- both beams 41’ and 42°, but a rubber of the rubber prote6tor 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 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 exampleé, 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,
tﬁe 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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that the structure of the beams as shown in Figs. 16 to 18 is applied to
the uppér end wall. -When these structures are applied to the upper
protector, it is more effeétive'té protect the deformation of the end wall
face from a load applied from the upward in piiing 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 ébove-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 increaées and deformation and depression
of the end wall face can be effectively inhibited. The beam has an
annularlshape or a circular arc shape, and is welded to the end wall face
at a very small part, so that thefe is no pfoblem 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, tﬁere may be a case
that the beam 41 is beat into the inside of the rubber protector by a
iocal external force F, as shown in Figs. 19a, 19b caused when the °
container is dropped of fallen down to strike the protector to a cormer of
a concrete building and the like, and as a result, the end wall face is
deformed.
| Such a phenomenon méy be solved by using a beam having a thick
thickness. Hoﬁever, 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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increase 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 membef, 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 rectanglé 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 membér 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
réstoration 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
Sgam 41 itself, a local depression of the end wall face can be prevented.

.According to this example, as fhe streggth 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 tﬁe
end wall face and to lighten the wéight 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
féce 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 confainér 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 o 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
tﬁe stainless steel contéiner, it is possible to provide a shoe havigg a
different hardness from that df the rubber protector on the contacting

face of the lower protector which Becomes a stand and a supporting base
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of the upper protector. For example, in a case of a container which is
used for the transportation, a shoe haviné 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
ﬁsing a shoe having a low hardness and a great frictional resistance.

" The rubber protector is made of a rubber material pf HS50® to
HS100° and has an impact-absorbing property. The shoe is made by
selectively using a rubber material haéing 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 prptector. ‘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 thé like and the container can be slided
easily. ' N

The shoe made of a rubber material having a low hardness has
great sliding-resistance and has a tackinesé 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 pfotector.

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 Bxample 2. The
shoe 51 is an unvulcanized ring which is previously formed fn a ring
shape and is integrally molded with the rubber protector 25 and is
sﬁbjected 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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hardness as a shoe. It is a matter of coufse-that'a rubber material
-having a great frictional resistance and a low hardness is applied to a
container which is stafionarily 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
surfaqe of the rubber protector without losing the impact-absorbing
property of the rubber protectof, accoridng to various uses. By using the
rubber materiél having a high hardness than thét of the rubber protector
as the shoe, an impact from the external force is dispefsed 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 1is 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 inveﬁtion, the explanation is illusffative and

the invention is limited by the appenﬂed claims.
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CLAIMS:

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

a cyiindrical 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 portionl(g) provided in a
middle of the.end wali 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.
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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 metal container as claimed'in claim 2 or 3,
characterized in that said hardened region inclﬁdes é
_plu:ality of annular'stepped portions (23)
_concentrically arranged and spaced apart from each other

to strengthen the end wall.

5. A mefal_coﬁtéiner as claimed inrclaim 4,

characteyized in that said rubber protectdr (25) extends
over the plurélity 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) exteﬁding'

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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pléte (26) embedded in the rubber protector, said
reinforcing plate having a stepped portion with a shape
corresponding to thaﬁ 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, characterizéd'in that said rﬁbber érotectof {31, 32)
inclﬁdes an 6pening (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, saidloverhanging portion having two inclined
surfaces cdnverging 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

protectdr to strengthen the end wall and the rubber

protector.
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10. A metal container as claimed in claim 9,

shape and projects outwardly from the end wall.
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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 fadially 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 outef 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 éhoe {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 ¢ylindrical 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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having a cylindrical portion (5, 7) with the respective
end wall (4, 6), said container body being formed by
connecting the cylindiical 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 proteétor
integrally formed with one of the first and second

bodies (2, 3).
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