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Metallic Evacuated Double-Walled Vessel and
Production Method Therefor |

BACKGR D_OF THE T TION

The present invention relates to a metallic double-walled
vessel such as a portable thermos, pot, jar or the like.

As a method for producing a metallic evacuated double-walled
vessel, there are available such conventional methods as, for
example, a method wherein the evacuation of the space between an
inner and an outer vessel is carried out by ﬁeans of a chip tube
attached to the outer vessel, and the chip tube is then pressure
welded and sealed (Jabanese Patent Application, laid open number
Sho 59437914, Japanese Patent Application laid open number Sho 59-
103633); a method wherein an evacuation opening is provided to the
outer vessel, a brazing metal material is piled around the
periphery of the evacuation hole, a sealing member is placed on
top of this with an interval of space being maintained between the
sealing member and the evacuation hole, heat evacuation is carried
out in a vacuum heating furnace, after which, the temperature is
raised to the melting temperature of the brazing metal material,
the sealing member is brazed, and the vessel is thus vacuum sealed
(Japanese Patent Application laid open number Sho 58-192516); and
a method wherein a small hole or cut-out is punched iE the outer
vessel, a brazing metal material is diéposed in the vicinity
thereof, heat evacuation in a wvacuum heating furnace is then
performed, the temperature is raised to the melting temperature of

.- the brazing metal material causing the it to melt and flow into
the small hole or cut-out, thus vacuum sealing the wvessel
(Japanese Patent Application Hei 1-106925 (U.S. Patent No.
5,153,977), Utility Model Application Hei 2-26837).

In the above described method using a chip tube, because the
chip tube projects out from the bottom of the outer vessel, it is
necessary to attach a bottom cover_in order to protect the chip
tube. Accordingly, this is problematic because the height of the
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. vessel “such as a portable thernos, pot, jar or the like. As a nethod for

i producing a netallic evacuated doupl e-wal |l ed vessel, there are avail able
such conventional nethods as, for exanple, a nethod wherein the evacuation
of the space between an inner and an outer vessel is carried out by nmeans

of a Chlgbéuced article becomes higher by the length of this protecting
cover. Moreover, in the case of large capacity production,
because it is necessary to seal and cut the chip tube for each
article produced, operations become complicated. Moreover, as it
is essential that the process for this séaling technique be highly
accurate, great skill is required in the operation. Additionally,
the seal is occasionally insufficient, giving rise to the problem
that the degree of vacuum deteriorates and the thermal insulating
ability is lost over time. Further, in a sealing method using a
chip tube, in the case where evacuating the space between the
inner and outer vessels, when stimulating the desorption of gas
absorbed by the metallic surface by heating -the entire vessel, the
outer surface of the vessel is eqused to the atmosphere, and a
reaction_occurs with the oxygen in the atmosphere causing violent
oxidation. Because the esthetic appearance and anti-corrosive
character of the oxidized surface are impaired, it is necessary to
provide a process step to eject such sub-standard articles.
Accordingly, costs are increased. .

On the other hand, in a sealing method using brazing
material, in order to achieve good wettability of the sealant with
respect to the material of the outer vessel, it is necessary to
remove any superficial oxidants in the material of the evacuation
opening periphery. As a method therefor, there is available a
method wherein heating is carried out at a temperaturege of 950° C
or above and at a pressure of 1x10~3 torr or less on stainless
steel, which is preferably used in, for example, metallic
thermoses. In this case, a special vacuum heating. furnace of the
type which can be used at high temperatures of 950° C and above is
necessary. Accordingly, this too is problematic because eguipment
costs become very expensive.

Figure 14 is provided in order to explain an example of the
production method of a conventional metallic evacuated double-
walled vessel. This figure shows the state of a metallic
evacuated double-walled vessel prior to vacuum sealing. This
prior to wvacuum sealing vessel consists of an inner casing 1 which
is cylindrical in shape and has a bottom, and an outer casing 4
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.. attached to the outer vessel, and the chip tube is then pressure wel ded and

“.seal ed (Japanese Patent Applicatiog, |aid open nunber Sho 59-37914,
Japanese Patent Application | aid open nunber Sho 59- 103633); a rnethod
wherein an evacuation opening is provided to the outer vessel, a brazing

et al nahfgﬁegoﬁéﬂégéegfarounflﬁéklcal outer casing body portion 2 and an
outer casing bottom portion 3. The mouth portion of outer casing
body portion 2 is air tightly joined to the mouth portion of inner
casing 1. At the same time, outer casing bottom portion 3 is air
tightly joined to the opening at one end of the vessel which is
opposite the mouth portion of the outer casing body portion 2.
Further, in the approximate center of the outer casing bottom
portion 3, a concavity 6 which is indented inward toward inner
casing 1 is formed. In the approximate center portion of this
concavity 6, a small hole 7 (evacuation hole) or slit for
evacuation-is formed passing through a cavity 5 between the inner
casing 1 and the outer casing 4.

In order to produce a metallic evacuated double-walled vessel
by wvacuum sealing this prior-to-sealing vessel, the vessel is
inverted with the mouth portion of the prior-to-sealing vessel
directed downward, a sealing hot charge 8, such as metallic
brazing material, in a paste form is disposed in concavity 6, and
the prior-to-sealing vessel is placed in a vacuum heating furnace.
Melting and heating of the sealing hot charge 8 is carried out as
the inside of the vacuum heating furnace is evacuate to a fixed
degree of wvacuum. The melted sealiﬁg hot charge 8 flows from the
periphery therearound into the evacuation hole 7, plugging
evacuation hole 7. Following this, sealing hot charge 8 is cooled
and hardens, vacuum sealing evacuation hole 7. In thig manner, a
metallic evacuated double-walled vessel having an evacuated
thermal insulating layer between the inner casing 1 and the outer
casing 4 is produced (Utility Model Application Heil 2-26837).

However, in this conventional sealing method, a sealing hot
charge 8 in a paste form is disposed about the periphery of
concavity 6, the sealing hot charge 8 is melted during wvacuum
sealing, and flows along the incline of concavity 6 provided to
evacuation hole 7, sealing evacuation hole 7. Accordingly, the
manner of flow of the melted sealing hot charge 8 changes due to
the quantity used, or as a result of the inclination or surface
features of the outer casing bottom portion 3 and the concavity 6,
the flow of hot charge 8 into evacuation hole 7 becomes unstable,
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. periphery of the evacuation hole, a sealing nenber is placed on top of this
W th an interval of space being nadntained between the sealing nenber and

t he evacuation hol e, heat evacuation is carried out in a vacuum heating
furnace, after which, the tenperature is raised to the nelting tenperature

of thefﬁéﬁﬁEEhQEEQ {ﬁgﬁffﬁhient sealing. In order to prevent such
inconveniences, more sealing hot charge 8 than actually necessary
must be used, causing production costs for the vessel to increase.

B I F R

Figure 1 is a front cross sectional view of a double-walled
vessel prior to sealing, showing a first embodiment of the present
invention.

Figure 2 is a view of the bottom surface of the same prior-
to-sealing vessel.

Figure 3 is a cross sectional view of an essential component
of the same prior-to-sealing vessel.

Figq;e 4 is a cross sectional view of an essential component
showing the state following vacuum sealing of the same vessel.

Figure 5 is a front cross sectional view of a vessel prior to
sealing, showing a second embodiment of the present invention.

Figure 6 is a front view of an essential component of the
same prior-to-sealing vessel.

Figure 7 is a cross sectional view of an essential component
of the same prior-to-sealing vessel.

Figure 8 is a front cross sectional view of a double-walled
vessel prior to sealing, showing a third embodiment of the present
invention. -

Figure 9 is a view of the bottom surface of the same prior-
to-sealing vessel. '

Figure 10 is an enlarged cross sectional view of an essential
component of the evacuated double-walled vessel obtained by
carrying out vacuum sealing to the same double—wal}ed vessel.

Figure 11 is a front cross sectional view of a double-walled
vessel prior to sealing, showing a fourth embodiment of the
present invention.

Figure 12 is a bottom view showing an enlargement of an
essential component of the same double-walled vessel.
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3 the seal ing nenber is brazed, and the vessel is thus vacuum seal ed
"«(Japanese Patent Application |laid @gpen number Sho 58-192516): and a net hod
wherein a small hole or cut-out is punched in the outer vessel, a brazing
nmetal material is disposed in the vicinity thereof, heat evacuation in a

vacuum heatiggg{&%naff iig taheErorxt: cross sectional view of the double-

walled vessel prior to sealing showing a fifth embodiment of the
present invention.

Figure 14 is a front cross sectional view of a prior-to-

sealing vessel which is provided to explain the conventional art

related to the present invention.

RY OF T RESE EN

The present invention was conceived taking into consideration
the aforementioned circumstances, and has as its objective the
provision of a metallic evacuated double-walled wvessel for which
it is possible to carry out with surety the placement in an
evacuation hole of a sealing hot charge for sealing the evacuation
hole, and the sealing of the evacuation hole with the sealing hot
charge, at a low cost, thus making possible a reduction in
production costs.

The first invention of the present invention is a production
method for a metallic evacuated double-walled vessel characterized
in that, in a method for making a metallic evacuated double-walled
vessel wherein the vessel consists of a metallic inner and outer
vessel and an evacuated thermal insulating layver is formed in the
cavity between the inner vessel and the outer vessel, the method
comprises the. steps of: forming a prior-to-sealing dauble-walled
vessel by joining the mouth portions of the metallic inner and
outer vessels to each other in a unitary fashion, forming a
concavity in one of either the inner vessel and the outer vessel,
and punching an evacuation hole for wvacuum evacuation in the
concavity:; disposiné-at the time of vacuum heating, a sealing hot
charge in a solid form at a position vertically above the
evacuation hole leaving a space therebetween; placing the prior-
to-sealing vessel in a wvacuum heating furnace, and performing
vacuum evacuation of the cavity between the inner vessel and the
out vessel via the evacuation hole until a fixed degree of wvacuum
is reached; vacuum sealing the vessel by heating and melting the
sealing hot charge causing the melted sealing hot charge to drop
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. perfornmed, the tenperature is raised to the nelting tenperature of the
"brazing nmetal material causing thegit to nelt and flowinto the small
hole or cut-out, thus vacuum sealing .the vessel (Japanese Patent
Application Hei 1-106925 (U S. Patent No. 5,153,977), Uility Model

Appl | Ca&é)v?ﬂ H&E’Lr%'c%q_%r?ﬂ oanrgo EPEIIIEgro Vacuation hole and the Vicin-ity
therearound and fill the inside of the evacuation hole, and
allowing the sealing hot charge to harden. '

This first invention allows vacuum sealing to be carried out
with greater surety than that provided by the conventional method
wherein wvacuum sealing is performed through the flowing of the
melted sealing hot charge. Accordingly, by means of this first
invention it is possible to lower the rate of defective wvacuum
sealings, and to improve yield.

Moreover, because vacuum sealing is carried out by allowing
the melted sealing hot charge to drop directly down into the
evacuation hole, such sealing defects as insufficient plugging of
the evacuation hole by the sealing hot charge dﬁe to the surface
tension forces of the sealing hot charge are eliminated, and the
quantity of sealing hot charge required may be reduced, thus
permitting a reduction in production costs.

The second invention of the present invention is a production
method for a metallic evacuated double-walled vessel characterized
in that, in a method for making a metallic evacuated double-walled
vessel'wherein the vessel consists of a metallic inner and outer
vessel and an evacuated thermal insulating layer is formed in the
cavity between the inner vessel and the outer vessel, the method
comprises the'steps of: forming a double-walled vessel by joining

' together an inner vesselland an outer vessel, one of_either the
inner vessel and the outer vessel having an evacuation hole:
disposing a sealing material consisting of low temperature melting
glass, the softening temperature of which is from 200°C to 600°C,
in the vicinity of the evacuation opening; placing the double-
walled wvessel inside a wvacuum heating furnace, and wvacuum
evacuating the cavity between the inner and outer vessels at a
temperature lower than the softening temperature of the sealing
material; heating the double-walled vessel to a temperature higher
than the softening temperature of the sealing material, and
sealing the evacuation hole by the allowing the softened sealing
material to flow into the evacuation hole.
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appllcatlon 0,497,064. In the above described nethod using a chip tube,
because the chip tube projects outy fromthe bottomof the outer vessel, it
IS necessary to attach a bottomcover in order to protect the chip t ube.
Accordingly, this is problematic because the height of the

In this second invention, because the evacuation hole punched
in one of either of the inner vessel or the outer vessel of the
metallic double-walled vessel is sealed using a sealing material
which consists of low temperature melting glass which softens at a
temperature of from 200°C to 600°C, it is possible to reduce the
temperature for vacuum sealing as compared to the conventional
brazing method. For this reason, the temperatures used in the
vacuum heating furnace can be lowered, equipment costs are
reduced, and the production costs for the article are lowered.
The low temperature melting glass used in the present invention is
advantageous in that, even if oxidants are present on the surface
of the metallic double-walled vessel, wettability is not impaired,
making it possible to carxry out a preferable sealing.
Accordingly, it is also possible to omit the process of removing
oxidants are removed by heating the surface of the metallic
double-walled vessel to a high'temperature. Production costs for
the evacuated double-walled vessel are thereby further reduced.

Further, when compared to the convention method using a chip
tube, it is possible to produce a more compact article as there is
no remnant of the chip tube to protrude out. Moreover, with
regard to the sealing prdcess, because the treatment in the vacuum
heating furnace'may be carried out with stability for a large
number of articles simultaneously without the introduction of
human labor, large capacity production is easily achieved and it
is possible to reduce production costs. Moreover, with regard to
the process of vacuum evacuation of the spaée between the inner
and outer vessels, because the entire vessel is heated under a
vacuum, there is no notable oxidation of the outer surface of the
vessel, thus a final removal step may be omitted. Costs can
therefore be reduced.

Further, all vacuum evacuation and sealing operations can be
carried out at a comparatively low temperatures in the range of
from 200°C to 600°C, and the hardness of metallic material such as
stainless steel or the like which constructs the vessel can be
increased by low temperature annealing. As a result, using a
metallic material having a high degree of hardness, the vessel can
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. -é-‘produced article becones higher by the length of this protecting
' 8

be made thinner, and the overall weight of the eﬁacuated double-
walled vessel can be reduced.

EFERRED DIM

Embodiment 1

In the production method for a metallic evacuated double-
walled vessel according to this embodiment, prior to wvacuum
sealing, the vessel (hereinafter, referred to as prior-to-sealing
vessel 10) shown in Figures 1 through 3 is first prepared.

This prior-to-sealing vessel 10 consists of a metallic inner
‘casing 11 which is cylindrical in shape and has a bottom, and a
metallic_outer casing 14 which similarly is cylindrical in shape
and has a bottom, the inner casing 11 and outer casing 14 being
joined at the mouth portions thereof. Outer casing 14 is formed
from an outer casing body portion 12 which has a shoulder portion
19 the diameter of which as it approaches the mouth portion
gradually reduces in the vicinity of the outer end portioh of the
mouth portion, and an outer casing bottom portion 13 which is air
tightly joined to the opening'of outer casing body portion 12
which is opposite the mouth portion thereof. Stainless steel is,
in particular, prefeiably used as the metallic material which
composes inner casing 11 and outer casing 14. -

A semi-spherical concavity 16 is indented inward toward inner
casing 11 at the approximate center portion of outer casing bottom
portion 13. The diameter Do of concavity 16 is preferably 3 to 15
mm. An evacuvation hole 17 consisting of a small hole having a
diameter A of 0.1 to 2 mm is formed in the approximate center of
concavity 16. Furthermore, a cylindrical solid sealing hot charge
18 is disposed in concavity 16. The diameter d of this solid
sealing hot charge 18 is preferably 0.3 to 3 mm, and the length L
thereof is within the limits such that A < L < Do.

In the state for vacuum heating prior-to-sealing vessel 10,
namely in the state where the opening of the wvessel is directed
downward, this solid sealing hot charge 18 1is attached in
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. cover . Moreover, in the case of large capacity production, because
it is necessary to seal and cut the chip tube for each article produced,
operations beconme conplicated. Mreover, as it is essential that the

process for this sealing technique be highly accurate, great skill is
reqU|r%%Aé&&H§ OPgrag(gE to gétb%g§ka%hed vertically above evacuation

hole 17, with an interval of spacing therebetween.

Next, a metallic double-walled vessel is produced by vacuum
sealing prior-to-sealing vessel 10. _

The above described prior-to-sealing vessel 10 is contained
within a vacuum heating furnace in a state such that the mouth
portion is directed downward. The vacuum heating process is then
carried out. Namely, following vacuum evacuation of cavity 15 to
a fixed degree of vacuum via evacuation hole 17 at a temperature
below the melting temperature of sealing hot charge 18, the
temperature is raised above the melting temperature of sealing hot
charge 18, melting sealing hot charge 18 and causing it to drop
down onto evacuation hole 17 which is positioned wvertically
thereunq§r, and onto the vicinity thereabout.

Sealing hot charge 18 which has dropped down onto evacuation
hole 17 and the vicinity thereof collects on evacuation hole 17,
and enters within evacuation hole 17 as a result of capillary
phenomenon. Following this, sealing hot charge 18 cools and
hardens, sealing evacuation hole 17 with surety. Figure 4 shows
the state where evacuation hole 17 has been sealed in this manner
by sealing hot charge 18.

If hole diameter A of evacuation hole 17 is less than 0.1 mm,
then it is possible that the evacuation of cavity 15 will not be
sufficient. Likewise, if hole diameter A is larger than 2.0 mm,
due to the surface tension of the melted sealing hot charge 18, it
is possible that the hole will not be plugged sufficiently by
sealing hot charge 18. Further, provided that sealing hot charge
18 is in a solid form, a metallic brazing material or a low -
temperature melting glass may also be utilized.

As described above, a metallic evacuated double-walled vessel
which consists of metallic inner casing 11 and an outer casing 14
and has an evacuated thermal insulating layer formed between inner
casing 11 and outer casing 14, is produced.

In this embodiment, in the state for vacuum heating prior-to-
sealing vessel 10, in other words in the state where the opening
of the vessel is directed downward, a cylindrical, solid sealing
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. the seal is occasionally insufficient, giving rise to the problemthat the
« degree of vacuum deteriorates andjfghe thermal insulating ability is |ost
~over tine. Further, in a sealing nethod using a chip tube, in the case
where evacuating the space between the inner and outer vessels, when

stinul ating ,the desorpti on of S
Ehotgcharge fg Bs attachgg in concavity 16 so as to be positioned

vertically above evacuation hole 17, and the prior-to-sealing
vessel 10 1is contained then within a wvacuum heating furnace.
First, cavity 15 is vacuum evacuated to a fixed degree of vacuum
via evacuation hole 17 at a temperature below the melting
temperature of sealing hot charge 18. Following this, the
temperature is raised above the melting point of sealing hot
charge 18, melting sealing hot charge 18 and causing it to drop
down under its own weight onto evacuation hole 17 positioned
vertically thereunder and onto the vicinity thereabout. By
carrying out wvacuum sealing in this manner, it is possible to
carry out wvacuum seéling with greater surety than that provided by
conventional methods of vacuum sealing which rely on the flow of a
paste form nelted sealing hot charge. Moreover, it 1is also
possible to improve product yield by reducing the rate at which
defective wvacuum sealings arise. Further, because the melted
sealing hot charge 18 drops directly down onto evacuation hole 17,
vacuum sealing it, such sealing defects as sealing hot charge 18
not plugging evacuation hole 17 sufficiently due to the surface
tension of the melted sealing hot charge 18 are eliminated, and
the amount of sealing hot charge 18 used can be reduced. Thus,
product costs can be lowered.

Additionally, the position for the provision of concavity 16
is not 1limited as aforementioned to the outer casing bottom
portion 13, but may be provided to the inner casing 11 or to the
shoulder portion 19 of outer casing body portion 12, as is the
case in a later embodiment. Further, in addition to being a
curved concavity such as in the preceding embodiment, the bottom
portion of concavity 16 may also be level or inclined. Moreover,
the shape of evacuation hole 17 which is punched iﬁ concavity 16
may be a slit shaped long hole, or may comprise several small
aligned holes. The position at which evacuation hole 17 is
puniched in concavity 16 is not limited to the approximate_center
of concavity 16, but may be elsewhere about the vicinity thereof.
Furthermore, solid sealing hot charge 18 may be other than a
cylindrical shape, provided that it is a solid material the length
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. absorbed by the netallic surface %1heating the entire vessel, the oucer
-surface of the vessel is exposed to the atnobsphere. and a reaction occurs
wi th the oxygen in the atnosphere causing viol enz oxidation. Because the
est heci ¢ appearance and anti-corrosive character of the oxidized surface
are inpafreticht iiss Imngpssatpatothe diameter of evacuation hole 17, and

that the shape of which has dimensions which do not interfere with
vacuum evacuation when it sealing hot charge 18 disposed directly
above evacuation hole 17. Moreover, the cubic volume of sealing
hot charge 18 is not limited to a cubic volume as calculated from
the above described_dimensions. Rather, provided that the cubic
volume is with limits which proscribe a minimum value for the
cubic Qolume for the sealing hot charge 18 such that the sealing
hot charge 18 has at least a thickness of 0.1 mm and can cover
twice the diameter of the minimum cubic volumé of evacuation hole
17, and a maximum value for the cubic volume of sealing hot charge
18 such that it does not exceed the inner cubic volume of the
concavity so that external impacts are not locally concentrated.

Embodinent 2

The prior-to-sealing vessel 20 used in this embodiment
differs from the prior-to-sealing vessel 10 used previous
embodiment in that a pocket shaped concavity 21 is formed to
shoulder portion 19 of the outer casing body portion 12, small
evacuation hole 22 is punched in concavity 21, and a cylindrical
sealing hot charge 18 is attached vertically above the evacuation
hole 22.

Because, with prior-to-sealing vessel 20 in an upright state,
solid sealing hot charge 18 is :positioned.'vertically above
evacuation hole 22 with spacing therebetween, in order to carxry
out vacuum sealing of prior-to-sealing vessel 20, prior-to-sealing
vessel 20 1is placed upright, namely placed with the mouth portion
of the wvessel directed upward, and contained within a wvacuum
heating furnace. Vacuum heating is then carried out. In this
vacuum heating treatment, cavity 15 is first vacuum evacuated to a
fixed degree of wvacuum via evacuation hole 22 at a temperature
below the melting temperature of sealing hot charge 18. Then, the
temperature is raised above the melting temperature of sealing hot
charge 18, melting sealing hot charge 18 and causing it to drop
down onto evacuation hole 22 which is positioned directly
therebelow, and onto the vicinity around evacuation hole 22.
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: pro&ide a process step to eject such sub-standard articles.

‘Accordingly, costs are increased. @2 the other hand, in a sealing
met hod wusing brazing material, in order to achieve good wettability of
the sealant wLth respect to the nmaterial of the outer vessel, it is

necessargediGng hot charge 18 which has dropped down onto evacuation hole
22 and the vicinity therearound collects on evacuation hole 22 and
enters into evacuation hole 22 as a result of capillary
phenomenon. Following this, sealing hot charge 18 cools and
hardens, séaling evacuation hole 22 with surety.

In the production method according to this embodimént, in
addition to obtaining the same effects as those obtained in the
previous embodiment, because prior-to-sealing vessel 20 is placed
in a vacuum heating furnace with the mouth portion thereof
directed upward during vacuum heating, a support device for
supporting the prior-to-sealing vessel in the wvacuum heating
furnace is unnecessary. Thus, the operations of inserting and
removing the vessel for vacuum heating are facilitated.

Embodiment 3

Figures 8 through 10 are provided to explain a third
embodiment of the production method for a metallic evacuated
double-walled wvessel according to the present invention. The
metallic evacuated double-walled vessel produced here is a
portable thermos which consists of a stainless steel inner vessel
31 and a stainless steel outer vessel 34 which are joined
together, with a cavity 35 between the inner vessel 31 and the
outer vessel 34 'forming'an evacuated thermal insulating layer.

In outer vessel 34, outer vessel bottom member 33 is joined
air tightly to the bottom end of approximately cylindrical outer
vessel body 32. Concavity 40 which is indented to form a semi-
spherical shape is formed to the approximate center portion of
outer vessel bottom member 33. A small evacuation hole 41 is
punched in the center of concavity 40. The mouth dlameter of
evacuation hole 41 is preferably 0.1 to 2.0 mm,

In order to produce this thermos, inner vessel 31 and outer
vessel body 32 are air tightly joined at the mouth portions
thereof, while at the same time, outer vessel bottom member 33 is
air tightly joined to outer vessel body 32, forming prior-to-
sealing double-walled vessel A (hereinafter, referred to as
double~walled vessel). Next, as is shown in Figures 8 and 9, the
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remove any superficial oxidants in the material of the evacuation opening

;zperiphoery. As ‘a nmethod therefof3 there is available a nethod wherein
heating is carried out at a tenperature of 950[err] C or above and at a
pressure of 1x10[err] corr or less on stainless steel, which 1is

r ef er abl used, in, . for_ _exanple_  nmetallic )
P ugh porglon of d%uble— rniled vesse& A is directed downward, and

a rod shaped sealing material 42 is attached inside concavity 40
of outer vessel bottom member 33 with a interval of space
maintained between sealing material 42 and evacuation hole 41.

A low temperature melting glass, the softening point of which
is from 200°C to 600°C is used in sealing material 42. Solder
glass derived from B203—PbO,IBzo3-Zn0, Pb0-B203-Zn0-S8i02, PbO-
B203-A1203-8102, PbO-B203-Si02, or Pb0-B203-Ba0-Si02 may be used
as the low temperature melting glass. In particular, a material
having a coefficient of thermal expansion similar to that of
stainless steel which is the material of the double-walled vessel
is preferable.

To attach rod shaped sealing material 42 in concavity 40,
sealing material 42 may Dbe simply pushed into concavity 40.
Howevef, in order to prevent positional displacement of sealing
material 42, it is also possible to coat an adhesive agent to both
ends of sealing material 42 and thereby fix it firmly inside
concavity 40. Moreover, the shape of sealing material 42 is not
limited to.a rod shape, but may also be a solid shape.

Next, double-walled vessel A, to which sealing material 42 is
attached, is transferred to and disposed within a vacuum heating
furnace in an inverted position. Vacuum heating is carried out by
vacuum evacuating the inside of the furnace while heating is
performed. The temperature for the vacuum heating is set so as to
be within the range .of 200°C to 600°C and such that sealing
material 42 does not soften. The gas in the cavity between inner
vessel 31 and outer vessel 34 is expelled through evacuation hole
41. After evacuating to a pressure of 1 x 102 torr or less, the
temperature inside the furnace is raised to a temperature which is
.in the range from 200°C to 600°C and which is a temperature above
the softening point of sealing material 42. Sealing material 42
is softened and drops down under its own weight onto evacuation
hole 41 and the vicinity thereabout, sealing evacuation hole 41.
Following this wvacuum sealing, the vessel is removed from the
furnace. As a result, as shown in Figure 10, evacuation hole 41

is sealed with sealing material 42 which consists of low
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. i sothermbottles. In this case, a special vacuum heating furnace of the
‘type which can be used at high tenpgratures of 950[err]C and above is

necessary. Accordingly, this too is problematic because equi pnent costs

beconme very expensive. Figure 8 is provided in order to explain an exanple

of the R% %%%cicta't%rlre melting glass, thus obtaining a stainless steel
thermos (metallic evacuated double-walled vessel) having an
evacuated thermal insulating layer 36 between inner vessel 31 and
outer vessel 34.

Via this vacuum sealing process, the double-walled vessel is
heated at a temperature in the range of 200°C to 600°C, and the
hardness of the stainless steel, ﬁhich is the material of the
double-walled vessel, is increased by low temperature annealing.
Accordingly, the thickness of the stainless steel necessary to
obtain the required shock and impact resistance is reduced. Thus,
the vessel can be made thinner. _

In the production method according to the present embodiment,

Ty by sealing the evacuation hole of the metallic double-walled
‘ vessel by using a sealing material consisting of a low temperature
melting glass which has a softening temperature in the range of
200° to 600°C, it is possible to reduce the temperature of wvacuum
sealing as compared to the convention brazing method. For this
reason, the temperature utilized within the wvacuum heating furnace
can be lowered, equipment costs are reduced, and the production
costs for the article can be lowered. This low temperature
melting glass is advantageous in that wettability is not impaired
even if oxidants are present on the surface of the double-walled
vessel, making it possible to carry out a preferable sealing.
Accordingly, it 1is possible to omit the process for removing
oxidants by heating to a high temperature the surface of the
double-walled vessel. Thus, the production costs for an evacuated
double-walled vessel can be reduced.

Further, when compared to the convention method using a chip
tube, it is possible to produce a more compact product as there is
no remnant of the chip tube to protrude out. Moreover, with
regard to the sealing process, because treatment in the wvacuum
heating furnace may be carried out with stability for a large
number of articles simultaneously without the introduction of
human labor, large capacity production is easily achieved and it
is possible to reduce production costs. Moreover, with regard to
the process of vacuum evacuation of the space between the inner
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. method of a conventional netallic evacuated doubl e-walled vessel. This
-met hod corresponds to an enbodi nents of US-A-5, 153,977 and appears to be

the closest to the invention. This figure shows the state of a netallic

evacuat ed doubl e- wall ed vessel prior to vacuumsealing. This prior to

S R e g B S M AR SO REN S MR MR A
vacuum, there is no notable oxidation of the outer surface of the
vessel, therefore, a final removal process can be omitted. Thus,
costs can be reduced. _

Further, all vacuum evacuation and sealing operations can be
carried out at comparatively low temperatures in the range of from
200°C to 600°C, and the hardness of the metallic material such as
stainless steel or the like which composes the vessel can be
increased by low temperature annealing. As a result, using a
metallic material having a high degree of hardness, the wvessel can
be made thinner, and the overall weight of the evacuated double-
walled vessel can be reduced.

Embgdimeg; 4

Figures 11 and 12 are provided to explain a fourth embodiment
of the production method for a metallic evacuated double-walled
vessel according to the present invention. The double-~walled
vessel B shown in these figures is equipped with almost entirely
the same structural elements as those shown in Figures 8 and 9.
Structural elements shown in Figures 11 and 12 which are identical
to those in Figures 8 and 9 have been labeled with the same
symbols. In the double-walled vessel B shown in Figures 11 and
12, a long groove 43 is formed in the center portion of the bottom
surface side of outer vessel bottom member 33, and a slit-shaped
long hole 44 (evacuation hole) is formed in the bottom of long
groove 43. As 1s shown in Figure 12, a rod shaped sealing
material 42 consisting of low temperature melting glass and having
a length which is shorter than the length of the slit shaped long
hole 44 is disposed inside long groove 43 of the double-walled
vessel B. Following this, as in the previous example, double-
walled vessel B is placed inside a wvacuum heating furnace, and
vacuum heating is carried out while heating to a temperature which
is within the range of 200°C to 600°C and is below the temperature
at which sealing material 42 softens. After evacuating to a
pressure of 1 x 102 torr or less, the temperature inside the

furnace is raised to a temperature which is in the range of from
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. -and an outer casing 4 - 3-
' 16

200°C to 600°C and which is a temperature above the softening
point of sealing material 42. Sealing material 42 is softened and
flows onto slit shaped long hole 44, sealing it, and a stainless
steel thermos (evacuated double-walled vessel) 1is thereby
obtained.

Embodiment 5 :

FPigures 13 is provided to explain a fifth embodiment of the
production method for a metallic evacuated double-walled vessel
according to the present invention. The double-walled vessel C
shown in these figures is equipped with almost entirely the same
structural elements as those shown in Figures 8 and 9. Structural
elements shown in Figure 13 which are identical to those in
Figures 8 and 9 have been labeled with the same symbols. 1In the
double-walled vessel C shown in Figure 13, a pocket shaped
concavity 40 is provided to the shoulder portion of the outer
vessel body 32, and a small evacuation hole 41 is formed inside
concavity 40. |

To seal this double-walled vessel C, the opening of double-
walled wvessel C is directed upward, and a rod shaped sealing
material 42 consisting of low temperature melting glass and is
attached inside concavity 40. Double-walled vessel C is then
placed inside a vacuum heating furnace, and, as in the previous
example, vacuum heating is carried out while heating to a
temperature which is within the range of 200°C to 600°C and is
below the temperature at which sealing material 42 softens. After
evacuating to a pressure of 1 x 10-2 torr or less, the temperature
inside the furnace is raised to a temperature which is in the
range of from 200°C to 600°C and which is above the softening
point of sealing material 42. Sealing material 42 is softened' and
drops down under its own weight directly onto evacuation hole 41
and the wvicinity therearound, sealing evacuation hole 41. After
vacuum sealing, the vessel is removed from the furnace, and a
stainless steel thermos (evacuated double-walled vessel) is

thereby obtained.
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. Which consists of a cylindrical outer casing body pG%tFGﬂ 2 -and--an--eut er
‘casi ng boccom portion 3. The nouch-portion of ou aS| odx ortion 2
is air tightly joined to the nouc portlon of |n 3fe sane
time, oucer casing bottomporcion 3 is air tightly 4 l openi ng at

one end. of the vessel ichis
What Es claime ?Q-

1. A method for makiﬁg a metallic evacuated double-walled vessel
wherein said vessel consists of metallic inner and outer vessels
and the space between said inner vessel and said outer vessel
forms an evacuated thermal insulating layer, the method comprising
the steps of: _

(a) forming a prior-to-sealing double-walled vessel by
joining said metallic inner vessel and said metallic outer
unitarily together at the respective mouth portions thereof,
forming a concavity in one of either said inner vessel and said
outer vessel, and punching inside said concavity an evacuation

v hole through which to carry out vacuum evacuation;

(b) _ disposing prior to vacuum heating a solid shaped sealing
material at a position directly above said evacuation hole of said
prior-to-sealing double-walled wvessel with an interﬁal of space
therebetween;

{c) placing said prior-to-sealing double-walled wvessel
inside a wvacuum heating furnace, aﬁd vacuum evacuating via said
evacuation hole said cavity between said inner vessel and said
outer vessel to a specified degrée-of evacuation; and

{d)  carrying out vacuum sealing by heating and melting said
sealing material, causing said melted sealing material to drop
down onto and £fill said evacuation hole and the vicinity
thereabout, and hardening said sealiﬁg material.

2. A method for making a metallic evacuated double-walled vessel
according to claim 1, wherein, a concavity and an evacuation hole
are formed in the bottom portion of the outer wvessel of a double-
walled vessel, a sealing hot charge comprising one of either a
solid brazing material and a low temperature melting glass is
disposed within said concavity at a position so as to be directly
above said evacuation hole when said double-walled vessel is
inverted with an interval of spacing being maintained between said
sealing hot charge and said evacuation hole, said double-walled
vessel.is inverted so that the mouth portion thereof is directed

R R



;opbbsite the nouth portion of the outer casing body ortlon 2 Furcher I n
-the approxi mate center of the outefgcasing bottom pormﬂmﬁ‘mﬂl ﬁmﬂﬂ““y 6
which is indenced inward toward i nner casing 1 is for

approxi mace center portion of this concavity 6, a snmall” hdl e'7 levacuation
hol e) or, S“GQJ and is placed in a wvacuum heating furnace, and wvacuum

evacuation and vacuum sealing are carried out.

3. A method for making a metallic evacuated double-walled vessel
according to claim 1, wherein a concavity and an evacuation hole
are formed in the shoulder portion of the outer vessel of a
double-walled vessel, a sealing hot charge comprising one of
either a solid brazing material and a low temperature melting
glass is disposed within said concavity at a position so as to be
directly above said evacuation hole with an interval of spacing
being maintained between said sealing hot charde and said
evacuation hole, said double-walled vessel is placed upright so
that the mouth portion thereof is directed upward in a wvacuum
heating _furnace, and vacuum evacuation and vacuum sealing are

carried out.

4. A metallic evacuated double-walled wvessel produced by a
method for making a metallic evacuated double-walled vessel
according to one of claims one through 3.

5. A method for making a metallic evacuated double-walled vessel
wherein said vessel consists of metallic inner and outer vessels
and the space between said inner vessel and said outer vessel
forms an evacuated thermal insulating layer, the method comprising
the steps of: ) .

{a) forming a double-walled vessel by joining together said
inner vessel and said outer vessel, one of either said inner
vessel and said outer vessel having an evacuation hole;

{b) disposing a sealing material consisting of a low
temperature melting glass having a softening temperature in the
range of 200°C to 600°C to the vicinity of said evacuation hole;

(c) placing said double-walled vessel inside a wvacuum
heating furnace, and vacuum evacuating the cavity between said
inner vessel and said outer vessel at a temperature lower than the

softening temperature of said sealing material;
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;‘evacuaC|on I's formed passing through a cavicy 5 between che |nner ca5|ng 1
and the outer casing 4. In order 28 produce a netallic ev gﬂﬁﬂ"ﬂ""t&
doubl e-wal | ed vessel by vacuum seafing this prior-co-seall ""
vessel is inverted wich the mouth portion of the prior-to-sealiny Vessel *

(d) heating said double-walled vessel to a temperature above-
the softening temperature of said sealing material, causing said
sealing material to melt and flow into said evacuation hole, to
seal said evacuation hole.

6. A method for making a metallic evacuated double-walled vessel
according to claim 5, wherein, a concavity and an evacuation hole
are formed in the bottom portion of said outer wvessel of said
double-walled vgssel, a sealing material compfising low
temperatureﬂmeltihé glass is disposed within said concavity at a
position so as to be directly above said evacuation hole when said
double~walled vessel is inverted with an interval of spacing being
maintained between said sealing material and said evacuation hole,
said double~-walled vessel is inverted so that the mouth portion
thereof 1is directed downward and is placed in a vacuum heating

furnace, and vacuum evacuation and vacuum sealing are carried out.

7. A method for making a metallic evacuated double-walled vessel
according to claim 5, wherein a 1long groove is formed in the
bottom portion of said outer vessel of said double-walled vessel
and a slit shaped long hole is formed in the bottom of said long
groove, said double-walled vessel is inverted so that the mouth
portion thereof 1is directed downward, a rod shaped sealing
material comprising low temperature melting glass is inserted
inside said long groove, said double-walled vessel is placed
inverted inside a wvacuum heating furnace, and vacuum evacuation

and vacuum heating are carried out.

8. A method for making a metallic evacuated double-walled vessel
according to claim 1, wherein' a concavity and an evacuation hole
are formed in the shoulder portion of said outer wvessel of said
double-walled vessel, a low temperature melting glass sealing hot
charge is disposed within said concavity at a position so as to be
directly above said evacuation hole with an interval of spacing
being maintained between said low temperature melting glass
sealing hot charge and said evacuation hole, said double-walled
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., di rect ed downward, a sealing hot charge 8. such as netallic brazing
‘material, in a paste form is di sed in concavicy 6, and the

prior-to-sealing vessel is placed Th a vacuum heating furnace. Melting and

heating of the sealing hot charge 8 is carried out as the inside of the .

vacuum heating furnace i s evacuate to a fixed.
vessel is placed upright so that the mouth portion thereof is

directed upward in a vacuum heating furnace, and vacuum evacuation

and vacuum sealing are carried out.

9. A metallic evacuated double-walled vessel, said vessel
consisting of metallic inner and outer vessels and the space
between said inner vessel and said outer vessel forming an
evacuated thermal insula_lting layer, wherein an evacuation hole
formed in one of either said inner vessel and said outer vessel is
vacuum sealed with a sealing material consisting of low
temperature melting glass which softens at a temperature of from
200°C to 600°C.

(o
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- degree of vacuum The nelted sealing hot charge 8 flows fromthe periphery
“therearound into the evacuation hojg¢ 7, plugging evacuation hole 7.
Following this, sealing hot charge 8 is cool ed and hardens, vacuum seal i ng
evacuation hole 7.1n ;his manner, a netallic evacuated double-walled
vessel having an evacuated

ABSTRACT

A method for making a metallic evacuated double-walled vessel
congisting of metallic inner and outer vessels with an evacuated
thermal insulating layver being formed by the space between the
inner wvessel and_the outer vessel. In the present invention, a
prior-to-sealiﬁg double-walled wvessel is formed.'by forming a
concavity in one of either the inner vessel and the outer vessel,
and punching in the concavity an evacuation hole through which to
carry out vacuum evacuation. A solid sealing hot charge is then
disposed prior to wvacuum heating at a pésition directly above the
evacuation hole of the prior-to-sealing double-walled wvessel with
an interval of space being maintained between the sealing hot
charge and the evacuation holé. The prior-to-sealing double-
walled vessel is then placed inside-a vacuum heating furnace, and
vacuum evacuation of the cavity between the inner vessel and the
outer vessel is carried out via the evacuation hole. The sealing
hot charge is heated and melts, causing it to drop down onto the
evacuation hole and the vicinity thereabout, £filling the
evacuation hole. The sealing hot charge then cools and hardens,

vacuum sealing the vessel.
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. t.hermal insulating | ayer between the inner casing 1 and the outer casing 4
I s produced. However, in this convenrional sealing nethod, a sealing hot
charge 8 in a paste formis disposed about the periphery of concavity 6,
the sealing hot charge 8 is nelted during vacuuni

FIG.1 FIG.2
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.sealing, and flows along the incline of concavicy 6 provided to evacuaci on
‘hol e 7, sealing evacuacion hole 7. Accordingly. the manner of flow of the
nel ted sealing hot charge 8 changes due to the quantity used, or as a
result of the inclination or surface features of che outer casing bottom
portion 3 and the concavity 5.

FIG.6
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FIG.7
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“the flow of hot charge 8 inco evacuation hole 7 becones unstable -4-

FIG.9

FIG.8 V7
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resulting in insufficient sealing. In order to prevent such

i nconveni ences, nore sealing hot charge 8 than accually necessary nust be
used, causing production costs for the vessel to increase. BRIEF

DESCRI PTION OF THE FIGURES Figure 1 is a front cross sectional view of a

doubl e-wal | ed

FIG.11

FIG.12
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--‘vessel prior to sealing, showng a first enbodi rent of the present
invention. Figure 2 is a view of the bottom surface of the sanme prior-
to-sealing vessel. Figure 3 is a cross sectional view of an essenti al
conponent :
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~of, the sanme prior-to-sealing vessel. Figure 4 is a cross seccional view of
an essenci al conponen; snowi ng the stace follow ng vacuum sealing of the

sanme vessel. Figure 5 is a front cross sectional view of a vessel orior co
seal ing, showi ng a second entboditnent of the present invention. '

FIG.14
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Metallic Evacuated Double-Walled Vessel and
Production Method Therefor

BACKGROUND OF THE INVENTION

The present invention relates to a metallic double-walled
vessel such as a portable thermos, pot, jar or the like.

As a method for producing a metallic evacuated double-walled
vessel, there are available such conventional methods as, for
example, a method wherein the evacuation of the space between an
inner and an outer vessel is carried out by means of a chip tube
attached to the outer vessel, and the chip tube is then pressure
welded and sealed (Jabanese Patent Application, laid open number
Sho 59-37914,'Japanese Patent Application laid open number Sho 59-
103633); a method wherein an evacuation opening is provided to the
outer vessel, a brazing metal material is piled around the
periphery of the evacuation hole, a sealing member is placed on
top of this with an interval of space being maintained between the
sealing member and the evacuation hole, heat evacuation is carried
out in a vacuum heating furnace, after wh;ch, the temperature is
raised to the melting temperature of the brazing metal material,
the sealing member is brazed, and the vessel is thus vacuum sealed
(Japanese Patent Application laid open number Sho 58-192516); and
a method wherein a small hole or cut-out is punched in the outer
vessel, a brazing metal material is di'sposed in the 'vicinity
thereof, heat evacuation in a vacuum heating furnace is then
performed, the temperature is raised to the melting temperature of
the brazing metal material causing the it to melt and flow into
the small hole or cut-out, thus vacuum sealing the vessel
(Japanese Patent Application Hei 1-106925 (U.S. Patent No.
5,153,977), Utility Model Application Hei 2-26837).

In the above described ﬁethod using a chip tube, because the
chip tube projects out from the bottom of the outer vessel, it is
neceésary to attach a bottom cover.in order to protect the chip
tube. Accordingly, this is problematic because the height of the
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-5- Figure 8 1is a front cross sectional view of a prior-to- sealing
vessel which is provided to explain the conventional are

produced article becomes higher by the length of this protecting
cover. Moreover, in the case of large capacity production,
because it is necessary to seal and cut the chip tube for each
article produced, operations become complicated. Moreover, as it
is essential that the process for this séaling technique be highly
accurate, great skill is required in the operation. Additionally,
the seal is occasionally insufficient, giving rise to the problem
that the degree of vacuum deteriorates and the thermal insulating
ability is lost over time. Further, in a sealing method using a
chip tube, in the case where evacuating the space between the
inner and outer vessels, when stimulating the desorption of gas
absorbed by the metallic surface by heating the entire vessel, the
outer surface of the  vessel is expgsed to the atmosphere, and a
reaction occurs with the oxygen in the atmosphere causing violent
oxidation. Because the esthetic appearance and anti-corrosive
character of the oxidized surface are impaired, it is necessary to
provide a process step to eject such sub-standard articles.
Accordingly, costs are increased.

On the other hand, in a. sealing method using brazing
material, in order to achieve good wettability of the sealant with
respect to the material of the outer vessel, it is necessary to
remove any superficial oxidants in the material of the evacuation
opening periphery. As a method therefor, there is available a
method wherein heating is carried out at a temperature of 950° C
or above and at a pressure of 1x10-3 torr or less on stainless
steel, which is preferably used in, for example, metallic
thermoses. In this case, a special vacuum heating. furnace of the
type which can be used at high temperatures of 950° C and above is
necessary. Accordingly, this too is problematic because equipment
costs become very expensive.

Figure 14 is provided in order to explain an example of the
production method of a cohventional metallic evacuated double-
walled vessel. This figure shows the state of a metallic
evacuated double-walled vessel prior to vacuum sealing. This
prior to vacuum sealing vessel consists of an inner casing 1 which
is cylindrical in shape and has a bottom, and an outer casing 4

) Trus is the replacement
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rel aced co the presenc invention. SUWARY OF THE PRESENT | NVENTI ON The
«present invention was conceived taking into consideration the

af orenenti oned circunstances, and has as its objective the provision of a
metal | i c evacuated doubl e-wal | ed vessel for whicn

which consists of a cylindrical outer casing body portion 2 and an
outer casing bottom portion 3. The mouth portion of outer casing
body portion 2 is air tightly joined to the mouth portion of inner
casing 1. At the same time, outer casing bottom portion 3 is air
tightly joined to the opening at one end of the vessel which is
opposite the mouth portion of the outer casing body portion 2.
Further, in the approximate center of the outer casing bottom
portion 3, a concavity 6 which is indented inward toward inner
casing 1 is formed. In the approximate center portion of this
concavity 6, a small hole 7 (evacuation hole) or slit for
evacuation.is formed passing through a cavity 5 between the inner
casing 1 and the outer casing 4. )

In order to produce a metallic evacuated double-walled vessel
by vacuum sealing this prior-to-sealing vessel, the vessel is
inverted with the mouth portion of the prior-to-sealing vessel
directed downward, a sealing hot charge 8, such as metallic
brazing material, in a paste form is disposed in concavity 6, and
the prior-to-sealing vessel is placed in a vacuum heating furnace.
Melting and heating of the sealing hot charge 8 is carried out as
the inside of the wvacuum heating furnace is evacuate to a fixed
degree of vacuum. The melted sealiﬁg hot charge 8 flows from the
periphery therearound into the evacuation hole 7, plugging
evacuation hole 7. Following this, sealing hot charge 8 is cooled
and hardens, vacuum sealing evacuation hole 7. In this manner, a
metallic evacuated double—wallgd vessel having an ‘evacuated
thermal insulating layer between the inner casing 1 and the outer
casing 4 is produced (Utility Model Application Hei 2-26837).

However, in this conventional sealing method, a sealing hot
charge 8 in a paste form is disposed about the periphery of
concavity 6, the sealing hot charge 8 is melted during vacuum
sealing, and flows along the incline of concavity 6 provided to
evacuvation hole 7, sealing evacuatioh hole 7. Accordingly, the
manner of flow of the melted sealing hot charge 8 changes due to
the quantity used, or as a result of the inclination or surface
features of the outer casing bottom portion 3 and the concavity é,
the flow of hot charge 8 into evacuation hole 7 becomes unstable,
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Ic I.s possible to carry out with surecy the placenent in an evacuation
-hol e of a sealing hot charge for sealing the evacuation hol e, and the
sealing of the evacuation hole with the sealing hot charge at a | ow cost,
t hus maki ng possi bl e a reduction in production costs.

4

resulting in insufficient sealing. In order to prevent such
inconveniences, more sealing hot charge 8 than actually necessary
must be used, causing production costs for the wvessel to increase.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a front cross sectional view of a double-walled
vessel prior to sealing, showing a first embodiment of the present
invention.

Figure 2 is a view of the bottom surface of the same prior-
to-sealing vessel.

Figure 3 is a cross sectional view of an essential component
of the same prior-to-sealing vessel.

Figure 4 is a cross sectional view of an essential component
showing the state following vacuum sealing of the same vessel.

Figure 5 is a front cross sectional view of a vessel pridr‘to
sealing, showing a second embodiment of the present invention.

Figure 6 is a front view of an essential component of the
same prior-to-sealing vessel.

Figure 7 is a cross sectional view of an essential component
of the same prior-to-sealing vessel.

Figure 8 is a front cross sectional view of a double-walled
vessel prior to sealing, showing a third embodiment of the present
invention.

Figure 9 is a view of the bottom surface of the same pfior—
to-sealing vessel.

Figure 10 is an enlarged cross sectional view of an essential
component of the evacuated double-walled wvessel obtained by
carrying out vacuum sealing to the same double-walled vessel.

Figure 11 is a front cross sectional view of a double-walled
vessel prior to sealing, showing a fourth embodiment of the
present invention.

Figure 12 is a bottom view showing an enlargement of an
essential component of the same double-walled vessel.
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The -present invention contains a production nmethod for a netallic evacuated
-doubl e-wal | ed vessel wherein in a nmethod for making a netallic evacuated
doubl e-wal | ed vessel wherein the vessel consists of a netallic inner and
outer vessel and an evacuated thermal insulacing layer is fornmed in the
cavity between the inner vessel and the outer vessel. the nethod

5

Figure 13 is a front cross sectional view of the double-
walled vessel prior to sealing showing a fifth embodiment of the
present invention.

Figure 14 is a front cross sectional view of a prior-to-
sealing vessel which is provided to explain the conventional art

related to the present invention.
SUMMARY OF THE PRESENT INVENTION

The present invention was conceived taking into consideration
the aforementioned circumstances, and has as its objective the
provision of a metallic evacuated double-walled vessel for which
it is possible to carry out with surety the placement in an
evacuation hole of a sealing hot charge for sealing the evacuation
hole, and the sealing of the evacuation hole with the sealing hot
charge, at a low cost, thus making possible a reduction in
production costs.

The first invention of the present invention is a production
method for a metallic evacuated double-walled wvessel charécterized
;n that, in a method for making a metallic evacuated double-walled
vessel wherein the vessel consists of a metallic inner and outer
vessel and an evacuated thermal insulating layer is formed in the
cavity between the inner vessel and the outer vessel, the method
comprises the. steps of: forming a prior-to-sealing dquble-walled
vessel by joining the mouth portions of. the metallic inner and
outer vessels to each other in a unitary fashion, forming a
concavity in one of either the inner vessel and the outer vessel,
and punching an evacuation hole for vacuum evacuation in the
concavity; disposing at the time of vacuum heating, a sealing hot
charge in a solid form at a position vertically above the
evacuation hole leaving a space therebetween; placing the prior-
to-sealing vessel in a wvacuum heating furnace, and performing
vacuum evacuation of the cavity between the inner vessel and the
out vessel via the evacuation hole until a fixed degree of wvacuum
is reached; vacuum sealing the vessel by heating and melting the
sealing hot charge causing the melted sealing hot charge to drop
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conprises the steps of: formng a prior-to-sealing double-walled vessel
-joining the nouth portions of the netallic inner and outer vessels to each

by

other in a unitary fashion, formng a concavicy in one of either the inner
vessel and the outer vessel. and punching an evacuation hole for vacuum
evacuation in the 6

down directly onto the evacuation hole and the vicinity
therearound and fill the inside of the evacuation hole, ang
allbwing the sealing hot charge to harden.

This first invention allows vacuum sealing to be carried out
with greater surety than that provided by the conventional method
wherein vacuum sealing is performed through the flowing of the
melted sealing hot charge. Accordingly, by means of this first
invention it is possible to lower the rate of defective wvacuum
sealings, and to improve yield.

Moreover, because vacuum sealing is carried out by allowing
the melted sealing hot charge to drop directly down into the
evacuation hole, such sealing defects as insufficient plugging of
the evacuation hole by the sealing hot charge due to the surface
tension forces of the sealing hot charge are eliminated, and the
quantity of sealing hot charge required may be reduced, thus
permitting a reduction in production costs.

The second invention of the present invention is a production
method for a metallic evacuated double-walled vessel characterized
in that, in a method for making a metallic evacuated double-walled
vessel.wherein the vessel consists of a metallic inner and outer
vessel and an evacuated thermal insulating layer is formed in the
cavity between the inner vessei and the outer wvessel, the method
comprises the'steps of: forming a double-walled vessel by joining
together an inner vessel and an outer vessel, one of_either the
inner vessel and the outer vessel having an evacuation hole;
disposing a sealing material consisting of low temperature melting
glass, the softening temperature of which is from 200°C to 600°C,

in the wvicinity of the evacuation opening; placing the double- -

walled vessel 1inside a wvacuum heating furnace, and vacuum

evacuating the cavity between the inner and outer vessels at a

Eemperature lower than the softening temperature of the sealing

material; heating the double-walled vessel to a temperature higher
than the softening temperature of the sealing material, and
sealing the evacuation hole by the allowing the softened sealing
material to flow into the evacuation hole.
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concavity: disposing at the time of vacuum heating, a sealing hot charge
-in a solid form pl acing the prior- to-sealing

vessel in a vacuum heating furnace, and perform ng vacuum evacuati on of the
cavity between the inner vessel and the out vessel via the evacuation hole

until a fixed degree of vacuum 7

In this second invention, because the evacuation hole punched
in one of either of the inner vessel or the outer vessel of the
metallic double-walled vessel is sealed using a sealing material
which consists of low temperature melting glass which softens at a
temperature of from 200°C to 600°C, it is possible to reduce the
temperature for vacuum sealing as compared to the conventional
brazing method. For this reason, the temperatures used in the
vacuum heating furnace can be lowered, equipment costs are
reduced, and the production costs for the article are lowered.
The low temperature melting glass used in the present invention is
advantageous in that, even if oxidants are present on the surface
of the metallic double-walled vessel, wettability is not impaired,
making it possible to carry out a preferable sealing.
Accordingly, it is also possible to omit the process of removing
oxidants are removed by heating the surface of the metallic
double-walled vessel to a high temperature. Production costs for
the evacuated double-walled vessel are thereby further reduced.

Further, when compared to the convention method using a chip
tube, it is possible to produce a more compact article as there is
no remnant of the chip tube to protrude out. Moreover, with
regard to the sealing process, because the treatment in the vacuum
heating furnace may be carried out w1th stability for a large
number of articles simultaneously without the introduction of
human labor, large capacity production is easily achieved and it
is possible to reduce production costs. Moreover, with regard to
the process of vacuum evacuation of the space between the inner
and outer vessels, because the entire vessel is heated under a
vacuum, there is no notable oxidation of the outer surface of the
vessel, thus a final removal step may be omitted. Costs can
therefore be reduced. '

Further, all vacuum evacuation and sealing operations can be
carried out at a comparatively low temperatures in the range of
from 200°C to 600°C, and the hardness of metallic material such as
stainless steel or the like which constructs the vessel can be
increased by low temperature annealing. As a result, using a
metallic material having a high degree of hardness, the vessel can
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I s reached: vacuum sealing the vessel by heacing and nelting the sealing
. hot charge causing the nelted sealing hot charge to drop

be made thinner, and the overall weight of the evacuated double-
walled vessel can be reduced.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
OF THE PRESENT INVENTION

Embodiment 1

In the production method for a metallic evacuated double-
walled vessel according to this embodiment, prior. to wvacuum
sealing, the vessel (hereinafter, referred to as prior-to-sealing
vessel 10) shown in Figures 1 through 3 is first prepared.

This prior-to-sealing wvessel 10 consists of a metallic inner
‘casing 11 which is c¢ylindrical in shape and has a bottom, and a
metallic outer casing 14 which similarly is cylindrical in shape
and has a bottom, the inner casing 11 and outer casing 14 being
joined at the mouth portions thereof. Outer casing 14 is formed
from an outer casing body portion 12 which has a shoulder portion
19 the diameter of which as it approaches the mouth portion
gradually reduces in the vicinity of the outer end portion of the
mouth portion, and an outer casing bottom portion 13 which is air
tightly joined to the‘opening of outer casing body portion 12
which is opposite the mouth portion thereof. Stainless steel is,
in particular, preferably used as the metallic material which
composes inner casing 11 and outer casing 14.

A semi-spherical concavity 16 is indented inward toward inner
casing 11 at the approximate center portion of outer casing bottom
portion 13. The diameter Do of concavity 16 is preferably 3 to 15
mm. An evacuation hole 17 consisting of a small hole having a
diameter A of 0.1 to 2 mm is formed in the approximate center of
concavity 16. Furthermore, a cylindrical solid sealing hot charge
18 is disposed in concavity 16. The diameter d of this solid
sealing hot charge 18 is preferably 0.3 to 3 mm, and the length L
thereof is within the limits such that A < L < Do. ‘

In the state for yacuum-heating prior-to-sealing vessel 10,
namely in the state where the opening of the vessel is directed
downward, this solid sealing hot charge 18 is attached in
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down directly onto the -evacuation hole and the vicinity therearound
.and fill the inside of the evacuation hole, and allow ng the sealing
hot charge to harden.. According to the invention, the sealing charge is

di sposed at a position directly above the evacuation hole | eaving a space

t her ebet ween before vacuum heati ng.

concavity 16 so as to be positioned vertically above evacuation
hole 17, with an interval of spacing therebetween.

Next, & metallic double-walled vessel is produced by vacuum
sealing prior-to-sealing vessel 10.

The above described prior-to-sealing vessel 10 is contained
within a wvacuum heatingﬂ@urnace in a state such that the mouth
portion is directed downwérd.' The vacuum heating process is then
carried out. Namely, following vacuum evacuation of cavity 15 to
a fixed degree of vacuum via evacuation hole 17 at a temperature
below the melting temperature of sealing hot charge 18, the
temperature is raised above the melting temperature of sealing hot
charge 18, melting sealing hot charge 18 and causing it to drop
down onto evacuation hole 17 which is positioned vertically
thereunder, and onto the vicinity thereabout.

Sealing hot charge 18 which has dropped down onto evacuation
hole 17 and the vicinity thereof collects on evacuation hole i7,
and enters within evacuation hole 17 as a result of capillary
phenomenon. Following this, sealing hot charge 18 cools and
hardens, sealing evacuation hole 17 with surety. Figure 4 shows
the state where evacuation hole 17 has been sealed in this manner
by sealing hot charge 18.

If hole diameter A of evacuation hole 17 is less than 0.1 mm,
then it is possible that the evacuation of cavity 15 will not be
sufficient. Likewise, if hole diameter A is larger than 2.0 mm,
due to the surface tension of the melted sealing hot charge 18, it
is possible that the hole will not be plugged sufficiently by
sealing hot charge 18. Further, provided that sealing hot charge
18 is in a solid form, a metallic brazing material or a low
temperature melting glass may also be utilized.

As described above, a metallic evacuated double-walled vessel
which consists of metallic inner casing 11 and an outer casing 14
and has an evacuated thermal insulating layer formed between inner
casing 11 and outer casing 14, is produced.

In this embodiment, in the state for vacuum heating prior-to-
sealing vessel 10, in'other words in the state where the opening
of the vessel is directed downward, a cylindrical, solid sealing
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Thepresent invention allows vacuumsealing to be carried out with greater
-surety than chat provided by the conventional nethod wherein vacuum seali ng
is perforned through the flow ng of the nelted sealing.hot charge.
Accordingly, by nmeans of this first invention it is possible to |ower the

race of defective vacuum 10

hot charge 18 is attached in concavity 16 so as to be positioned
vertically above evacuation hole 17, and the prior-to—sealing
vessel 10 is contained then within a vacuum heating furnace.
First, cavity 15 is vacuum evacuated to a fixed degree of vacuum
via evacuation hole 17 at a temperature below the melting
temperature of sealing hot charge 18. Following this, the
temperature is raised above the melting point of sealing hot
charge 18, melting sealing hot charge 18 and causing it to drop
down under its own weight onto evacuation hole 17. positioned
vertically thereunder and onto the vicinity thereabout. By
carrying out wvacuum sealing in this manner, it is possible to
carry out vacuum sealing with greater surety than that provided by
conventional methods of vacuum sealing which rely on theé flow of a
paste form melted sealing hot charge. Moreover, it is also
possible to imprqve product yield by reducing the rate at which
defective vacuum sealings arise. Further, because the melted
sealing hot charge 18 drops directly down onto evacuation hole 17,
vacuum sealing it, such sealing defects as sealing hot charge 18
not plugging evacuation hole 17 sufficiently due to the surface
tension of the melted sealing hot charge 18 are eliminated, and
the amount of sealing hot charge 18 used can be reduced. Thus,
product costs can be lowered.

Additionally, the position for the provision of concavity 16
is not 1limited as aforementioned to the outer casing bottom
portion 13, but may be provided to the inner casing 11 or to the
shoulder portion 19 of outer casing body portion 12, as is the
case in a later embodiment. Further, in addition to being a
curved concavity such és in the preceding embodiment, the bottom
portion of concavity 16 may also be level or inclined. Moreover,
the shape of evacuation hole 17 which is punched iﬁ concavity 16
may be a slit shaped long hole, or may comprise several small
aligned holes. The position at which evacuation hole 17 is
punched in concavity 16 is not limited to the approximate center
of concavity 16, but may be elsewhere about the vicinity thereof.
Furthermore, solid sealing hot charge 18 may be other than a
cylindrical shape, provided that it is a solid material the length
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seal i ngs.

t he evacuati on hol e,

and to inprove yield. Mreover, because vacuum sealing is carried
out by allowing the nelted sealing hot charge to drop directly down into

evacuation hole by the sealing hot charge due to the surface

of which is longer than the diameter of evacuation hole 17, and
that the shape of which has dimensions which do not interfere with
vacuum evacuation when it sealing hot charge 18 disposed directly
above evacuation hole 17. Moreover, the cubic volume of sealing
hot charge 18 is not limited to a cubic volume as calculated from
the above described dimensions. Rather, provided that the cubic
volume is with limits which proscribe a minimum value for the
cubic volume for the sealing hot charge 18 such that the sealing
hot charge 18 has at least a thickness of 0.1 mm and can cover
twice the diameter of the minimum cubic volume of evacuation hole
17, and a maximum value for the cubic volume of sealing hot charge
18 such that it does not exceed the inner cubic volume of the
concavity so that external impacts are not locally concentrated.

Embodiment 2

The prior-to-sealing vessel 20 used in this embodiment
differs from the prior-to-sealing wvessel 10 used previous
embodiment in that a pocket shaped concavity 21 is formed to
shoulder portion 19 of the outer casing body portion 12, small
evacuation hole 22 is punched in concavity 21, and a cylindrical
sealing hot charge 18 is attached vertically above the evacuation
hole 22.

Because, with prior-to-sealing vessel 20 in an upright state,
solid éealing hot charge 18 is ipositioned vertically above
evacuation hole 22 with spacing therebetween, in order to carry
out vacuum sealing of prior-to-sealing vessel 20, priof—to-sealing
vessel 20 is placed upright, namely placed with the mouth portion
of the vessel directed upward, and contained within a vacuum
heating furnace. Vacuum heating is then carried out. In this
vacuum heating treatment, cavity 15 is first vacuum evacuated to a
fixed degree of vacuum via evacuation hole 22 at a temperature
below the melting temperature of sealing hot charge 18. Then, the
temperature is raised above the melting temperature of sealing hot
charge 18, melting sealing hot charge 18 and causing it to drop
down onto evacuation hole 22 which is positioned directly
therebelow, and onto the vicinity around evacuation hole 22.
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tension forces of the sealing hot charge are elimnated, and the quantity
of sealing hot charge requried may be reduced, thus permtting a
reduction in production costs. Further, when conpared to the convention
met hod using a chip tube, it is possible to produce a nore conpact article

as there is

Sealing hot charge 18 which has dropped down onto evacuation hole
22 and the vicinity therearound collects on evacuation hole 22 ang
enters into evacuation hole 22 as a result of capillary
phenomenon. Following this, sealing hot charge 18 cools and
hardens, sealing evacuation hole 22 with surety.

In the production method according to this embodiment, in
addition to obtaining the same effécts as those obtained in the
previous embodiment, because prior-to-sealing vessel 20 is placed
in a vacuum heating furnace with the mouth portion thereof
directed upward during wvacuum heating, a support device for
supporting the prior-to-sealing vessel in the vacuum heating
furnace is unnecessary. Thus, the operations of inserting and
removing the vessel for vacuum heating are facilitated.

Embodiment 3

Figures 8 through 10 are provided to explain a third
embodiment of the production ‘method for a metallic evacuated
double-walled vessel according to the present invention. The
metallic evacuated double-walled vessel produced here is a
portable thermos which consists of a stainless steel inner vessel
31 and a stainless steel outer vessel 34 which are joined
together, with a cavity 35 between the inner vessel 31 and the
outer vessel 34 forming an evacuated thermal insulating layer.

In outer vessel 34, outer vessel bottom member 33 is joined
air tightly to the bottom end of approximately cylindrical outer
vessel body 32. Concavity 40 which is indented to form a semi-
spherical shape is formed to the approximate center portion of
outer vessel bottom member 33. A small evacuation hole 41 is
punched in the center of concavity 40. The mouth diameter of
evacuation hole 41'is preferably 0.1 to 2.0 mm.

In order to produce this thermos, inner vessel 31 and outer
vessel body 32 are air tightly joined at the mouth portions
thereof, while at the same time, outer vessel bottom member 33 is
air tightly joined to outer vessel body 32, forming prior-to-
sealing double-walled vessel A {hereinafter, referred to as
double-walled vessel). Next, as is shown in Figures 8 and 9, the
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no remant of the chip tube to protrude out. Moreover, with regard to
‘the sealing process, because the treatnent in the vacuum hearing furnace
may be carried out with stability for a large nunber of articles

si mul taneously without the introduction of human | abor, |arge capacity

production is easily achieved and it
13

mouth portion of double-walled vessel A is directed downward, and
a rod shaped sealing material 42 is attached inside concavity 40
of outer vessel bottom member 33 with a interval of space
maintained between sealing material 42 and evacuvation hole 41.

A low temperature melting glass, the softening point of which -
is from 200°C to 600°C is used in sealing material 42. Solder
glass derived from B203-PbO, B203-Zn0, PbO-B203-Zn0-Si02, PbO-
B203-Al303-S1i02, PbO-B203-Si02, or PbO-B203-Ba0-Si02 may be used
as the low temperature melting glass. In particular, a material
having a coefficient of thermal expansion similar to that of
stainless steel: which is the material of the double-walled vessel
is preferable.

To attach rod shaped sealing material 42 in concavity 40,
sealing material 42 may be simply pushed into concavity 40.
Howevef, in order to prevent positional displacement of sealing
material 42, it is also possible to coat an adhesive agent to'béth
ends of sealing material 42 and thereby fix it firmly inside
concavity 40. Moreover, the shape of sealing material 42 is not
limited to a rod shape, but may also be a solid shape.

Next, double-walled vessel A, to which sealing material 42 is
attached, is transferred to and disposed within a vacuum heating
furnace in an inverted position. Vacuum heating is carried out by
vacuum evacuating the inside of the furnace while heating is
performed. The temperature for the vacuum heating is set so as to
be within the range .of 200°C to 600°C and such that sealing
material 42 does not soften. The gas in the cavity between inner
vessel 31 and outer vessel 34 is expelled through evacuation hole
41. After evacuating to a pressure of 1 x 10-2 torr or less, the
temperature inside the furnace is raised to a temperature which is
in the range from 200°C to 600°C and which is a temperature above
the softening point of sealing material 42. Sealing material 42
is softened and drops down under its own weight onto evacuation
hole 41 and the vicinity thereabout, sealing evacuation hole 41.
Following this vacuum sealing, tﬁe vessel 1is removed from the
furnace. As a result, as shown in Figure 10, evacuation hole 41
is sealed with sealing material 42 which consists of low
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i's possible to reduce production costs. Mreover, with regard to the
“process of vacuum evacuation of the space between the inner and outer
vessel s, because the entire vessel is heated under a vacuum there is no
not abl e oxi dation of the outer surface of the vessel. thus a final renoval

step may be omtted. Costs can
14

temperature melting glass, thus obtaining a stainless steel
thermos (metallic evacuated double-walled vessel) having an
evacuated thermal insulating layer 36 between inner vessel 31 and
outer vessel 34.

Via this vacuum sealing process, the double-walled vessel is
heated at a temperature in the range of 200°C to 600°C, and the
hardness of the stainless steel, v;rhich is the material of the
double-walled vessel, is increased by low temperature annealing.
Accordingly, the thickness of the stainless steel necessary to
obtain the required shock and impact resistance is reduced. Thus,
the vessel can be made thinner. ,

In the production method according to the present embodiment,
by sealing the evacuation hole of the metallic double-walled
vessel by using a sealing material consisting of a low temperature
melting glass which has a softening temperature in the range of
200° to 600°C, it is possible to reduce the temperature of vacuum
sealing as compared to the convention brazing method. For this
reason, the temperature utilized within the vacuum heating furnace
can be lowered, equipment costs are reduced, and the production
costs for the article can be lowered. This low temperature
melting glass is advantageous in that wettability is not impaired
even if oxidants are present on the surface of the double-walled
vessel, making it possible to carry out a preferable sealing.
Accordingly, it is possible to omit the proéess for removing
oxidants by heating to a high temperature the surface of the
double—wa}led vessel. Thus, the production costs for an evacuated
double-walled vessel can be reduced.

Further, when compared to the convention method using a chip
tube, it is possible to produce a more compact product as there is
no remnant of the chip tube to protrude.out. Moreover, with
regard to the sealing process, because treatment in the vacuun
heating furnace may be carried out with stability for a large
number of articles simultaneously without the introduction of
human labor, large capacity production is easily achieved and it
is possible to reduce production costs. Moreover, with regard to
the process of vacuum evacuation of the space between the inner
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therefore be reduced. -7 -

15

and outer vessels, because the entire vessel is heated under a
vacuum, there is no notable oxidation of the outer surface of the
vessel, therefore, a final removal process can be omitted. Thus,
costs can be reduced.

Further, all vacuum evacuation and sealing operations can be
carried out at comparatively low temperatures in the range of from
200°C to 600°C, and the hardness of the metallic material such as
stainless steel or the like which composes the vessel can be
increased by low temperature annealing. As a result, using a
ﬁetallic'material having a high degree of hardness, the vessel can
be made thinner, and the overall weight of the evacuated double-
walled vessel can be reduced. '

Embodiment 4

Figures 11 and 12 are provided to explain a fourth embodiment
of the production method for a metallic evacuated double—walied
vessel according to the present invention. The double-walled
vessel B shown in these figures is equipped with almost entirely
the same structural elements as those shown in Figures é and 9.
Structural elements shown in Figures 11 and 12 which are identical
to those in Figures 8 and 9 have been labeled with the same
symbols. In the double-walled vessel B shown in Figures 11 and
12, a long groove 43 is formed in the center portion of the bottom
surface side of outer vessel bottom member 33, and a slit-shaped
long hole 44 (evacuation hole) is formed in the bottom of long
groove 43. As,;s shown in Figure 12, a rod shaped sealing
material 42 consisting of low temperature melting glass and having
2 length which is shorter than the length of the slit shaped long
hole 44 is disposed inside long groove 43 of the double-walled
vessel B. Fbllowing this, as in the previous example, double-
walled vessel B is placed inside a vacuum heating furnace, and
vacuum heating is carried out while heating to a temperature which
is within the range of 200°C to 600°C and is below the temperature
at which sealing material 42 softens. After evacuating to a
pressure of 1 X 10-2 torr or less, the temperature inside the
furnace is raised to a temperature which is in the range of from
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DETAI LED DESCRI PTI ON OF THE PREFERRANCE EMBODI MENTS OF THE PRESENT
| NVENTI ON Enbodi nenT 1 In the production nmethod for a netallic evacuated
doubl e- walled vessel according to this enbodinent, prior to vacuum

16

200°C to 600°C and which is a temperature above the softening
point of sealing material 42. Sealing material 42 is softened angd
flows onto slit shaped long hole 44, sealing it, and a stainless
steel thermos (evacuated double-walled vessel) is thereby
obtained.

Embodiment 5 :

Figures 13 is provided to explain a fifth embodiment of the
production method for a metallic evacuated double-walled vessel
according to the present invention. The double-walled vessel C
shown in these figures is equipped with almost entirely the same
structural elements as those shown in Figures 8 and 9. Structural
elements shown in Figure 13 which are identical to those in
Figures 8 and 9 have been labeled with the same symbols. In the
double-walled vessel C shown in Figure 13, a pocket shaped
concavity 40 is provided to the shoulder portion of the outer
vessel body 32, and a small evacuation hole 41 is formed inside
concavity 40.

To seal this double-walled vessel C, the opening of double-
walled vessel C is directed upward, and a rod shaped sealing
material 42 consisting of low temperature melting glass and is
attached inside concavity 40. Double-walled wvessel C is then
placed inside a wvacuum heating furnace, and, as in the previous
example, vacuum heating is carried out while heating to a
temperature which is within the range of 200°C to 600°C and is
below the temperature at which sealing material 42 softens. After
evacuating to a pressure of 1 x 10-2 torr or less, the temperature
inside the furnace is raised to a temperature which is in the
range of from 200°C to 600°C and which is above the softening
point of seaiing material 42. Sealing material 42 is softened and
drops down under its own weight directly onto evacuation hole 41
and the wvicinity therearound, sealing evacuation hole 41. After
vacuum sealing, the vessel is removed from the furnace, and a
stainless steel thermos (evacuated double-walled wvessel) is

thereby obtained.
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sealing, the vessel (hereinafter, referred co as prior-to-sealing vesse

- 10) shown in Figures 1 through 3 is first prepared. This prior-to-sealing
vessel 10 consists of a netallic inner casing 11 which is cylindrical in
shape and has a bottom and a netallic outer casing 14“thCh_sfﬂ++ar+y~+s

cylindrical in shape This Sheet Has Been Replac

” T

1. A method for making a metallic evacuated double-walled vessel
wherein said vessel consists of metallic inner and outer vessels
and the space between -said inner vessel and said outer vessel
forms an evacuated thermal insulating layer, the method comprising

What is claimed is:

the steps of:

(a) forming a pfior—to-sealing double-walled vessel by
joining said metallic inner vessel and said metallic outer
unitarily together at the respective mouth portions thereof,
forming a concavity in one of either said inner vessel and said
outer vessel, and punching inside said concavity an evacuation
hole through which to carxry out vacuum evacuation;

(b) _ disposing prior to vacuum heating a solid shaped sealing
material at a position directly above said evacuation hole of said
prior-to-sealing double-walled vessel with an inter&al of space
therebetween;

(c) placing said prior-to-sealing double-walled vessel
inside a wvacuum heating furnace, ahd vacuum evacuating via said
evacuation hole said cavity between said inner vessel and said
outer vessel to a specified degrée of evacuation; and

(d) carrying out vacuum sealing by heating and melting said
sealing material, causing said melted sealing material to drop
down onto and fill said evacuation hole and the vicinity

thereabout, and hardening said sealing material.

2. A method for making a metallic evacuated double-walled vessel
according to claim 1, wherein, a concavity and an evacuation hole
are formed in the bottom portion of the outer vessel of a double-
walled vessel, a sealing hot charge comprising one of either a
solid brazing material and a low temperature melting glass. is
disposed within said concavity at a position so as to be directly
above said evacuation hole when said double-walled vessel is
inverted with an interval of épacing being maintained between said
sealing hot charge and said evacuation hole, said double-walled
vessel is inverted so that the mouth portion thereof is directed
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and has a bottom the inner casing 11 and outer-casi-ng-14..bei ng j oi ned at
. the nouth portions thereof. CQuter casbng 14 is forned froman outer casing
body portion 12 which has a shoul der p f

iShgettas #efer of which as it
approaches the nmouch portion gradually reH H I I icinity of the outer
end portion of the 18

downward and is placed in a vacuum heating furnace, and vacuum

evacuation and wvacuum sealing are carried out.

3. A method for making a metallic evacuated double-walled vessel
according to claim 1, wherein a concavity and an evacuation hole
are formed in the shoulder portion of the outer vessel of a
double-walled wvessel, a sealing hot charge comprising one of
either a solid brazing material and a low temperature meiting
glass is disposed within said concavity at a position’ so aé.to be
directly above said evacuation hole with an interval of spacing
being maintained between said sealing hot charée and said
evacuation hole, said double-walled vessel is placed upright so
that the mouth portion thereof is directed upward in a vacuum
heating furnace, and vacuum evacuation and vacuum sealing are

carried out.

4. A metallic evacuated double-walled vessel produced by a
method for making a metallic evacuated double-walled vessel
according to one of claims one through 3.

5. A method for making a metallic evacuated double-walled vessel
wherein said vessel consists of metallic inner and outer vessels
and the space between said inner vessel and said outer vessel
forms an evacuated thermal insulating layer, the method comprising
the steps of:

(a) forming a double-walled wvessel by joining together said
inner vessel and said outer vessel, one of either said inner
vessel and said outer vessel having an evacuation hole;

{b) disposing a sealing material consisting of a low
temperature melting glass having a softening temperature in the
range of 200°C to 600°C to the vicinity of said evacuation hole;

(c) plaéing said double-walled vessel inside a vacuum
heating furnace, and vacuum evacuating the cavity between said
inner vessel and said outer véssel at a temperature lower than the

softening temperature of said sealing material;
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nmouth portion. and an_outer.casing bottomportion 13 which is air tightly
-joined to the opening of outer casing body portion 12 which is opposite the
mout h por ThipBhedhHaeBeéen Replageh| ess steel is. in particular. preferably used

as the netal I“ﬂ“rlﬂl“a“ﬂ” i ch conposes inner casing 11 and outer casing

14.
19

{(d) heating said double-walled vessel to a temperature above
the softening temperature of said sealing material, causing said
sealing material to melt and flow into said evacuation hole, to

seal said evacuation hole.

6. A method for making a metallic evacuated double-walled vessel
according to claim 5, wherein, a concavity and an evacuation hole
are formed in the bottom portion of said outer vessel of said
double-walled vessel, a sealing material compfising low
temperature melting glass is disposed within. said concavity at a
position so as to be directly above said evacuation hole when said
double-walled vessel is inverted with an interval of spacing beihg
maintained between said sealing material and said evacuation hole,
said double-walled vessel is inverted so that the mouth portion
thereof is directed downward and is placed in a vacuum heating
furnace, and vacuum evacuation and vacuum sealing are carried out.

7. A method for making a metallic evacuated double-walled vessel
according to claim 5, wherein a long groove is formed in the
bottom portion of said outer vessel of said aouble—walled vessel
and a slit shaped long hole is formed in the bottom of said long
groove, said double-walled vessel is inverted so that the mouth
portion thereof is directed downward, a rod shaped sealing
material comprising low temperature melting glass is inserted
inside said long groove, said double-walled vessel is placed
inverted inside a vacuum heating furnace, and wvacuum evacuation

and vacuum heating are carried out.

8. A method for making a metallic evacuated double-walled vessel
according to claim 1, wherein a concavity and an evacuation hole
are formed in the shoulder portion of said outer vessel of said
double-walled vessel, a low temperature melting glass sealing hot
charge is disposed within said concavity at a position so as to be
directly above said evacuation hole with an interval of spacing
being maintained between said low temperature melting glass
sealing hot charge and said evacuation hole, said double-walled

O
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A sem -spherical concavity 16 is indented inward toward inner casing 11-at

. the approxi mate center portion of outer casing bottomportion 13. The

di aneter Do of concavicy 16 is preferably 3 to 15 mm An evacuation hole 17
consisting of a small hole having a dianeter A of 0.1 to 2 mmis fornmed in
t he approxi mate center of 20

vessel is placed upright so that the mouth portion thereof is
directed upward in a vacuum heating furnace, and vacuum evacuation
and vacuum sealing are carried out.

9. A metallic evacuated double-walled vessel, said vessel
consisting of metallic inner and outer vessels and the space
between said inner vessel and said outer vessel forming an
evacuated thermal insulating layer, wherein an evacuation hole
formed in one of either said inner vessel and said outer vessel is
vacuum- sealed with a sealing material consisting of 1low
temperature melting glass which softens at a temperature of from
200°C to 600°C.
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concavity 16. Furthernore, a cylindrical solid sealing hot charge 18 is
The dianmeter d of this solid sealing hot charge

. di sposed in concavity 16.
is withinthe limts

18 is preferably 0.3 to 3 nm and the |ength thereof

such that A <L < Do. In the state for vacuum heating prior-to-sealing

vessel

10
21

METALLIC EVALUATED DOUBLE WALLED VESSEL AND
PRODUCTION METHOD THEREFOR
ABSTRACT

A method for making a metallic evacuated double-walled vessel
consisting of metallic inner and outer vessels with an evacuated
thermal insulating layer being formed by the space between the
inner vessel and the outer vessel. 1In the present invention, a
prior-to-sealing double-walled vessei is formed'by forming a
concavity in one of either the inner vessel and the outer vessel,
and punching in the concavity an evacuation hole through which to
carry out vacuum evacuation. A solid sealing hot charge is then
disposed prior to vacuum heating at a position directly above the
evacuation hole of the prior-to-sealing double-walled vessel with
an interval of space being maintained between the sealing hot
charge and the evacuation hole. The prior-to-sealing double-
walled vessel is then placed inside-a vacuum heating furnace,- and
vacuum evacuation of the cavity between the inner vessel and the
outer vessel is carried out via the evacuation hole. The sealing
hot charge is heated and melts, causing it to drop down.onto the
evacuation hole and the wvicinity thereabout, £filling the
evacuation hole. The sealing hot charge then cools and- hardens,

vacuum sealing the wvessel.
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nanely in the state where the opening of the vessel is directed downward.
‘this solid sealing hot charge 18 is attached in
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-8- 'concavity 16 so as to be positioned vertically above evacuation hole
‘17, with an interval of spacing cherebetween. Next, .a.-netallic. —— . -

doubl e- wal | ed vessel is produced by vacuun1sea||ngTRr|ord%%s%gglRe acegsse
he
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The above described prior-to-sealing vessel 10 is contained within a vacuum
_heatlng furnace in a state such that the nouth portlon s dlrected
downward. The vacuum heating process is then car r ThisiSimet 1as

foll owi ng vacuum evacuation of cavity 15 to a fixed Fedvi a
evacuatioh hole 17 at a tenperature. 3 l,”mll’

FIG.9
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below the nelting tenperature of sealing hot charge 18, the
.tenperature is raised above the nelting tenperature of sealing hot charge
18, nelting sealing hot charge 18 and causing it to drop down onto
evacuation hole 17 which is positioged vertically thereunder. and onto

the vic¢inity thereabout.
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Seal i ng hot charge 18 which has dropped down onto evacuation hole 17 and
-the vicinity thereof collects on evacuation hole 17. and enters within
evacuation hole 17 as a result of capillary phenomenon. Fol l owi ng this,
seal in hot charge 18 cools and hardens, sealing evacuation hole 17 with
surety. Fi gure 4 shows 5
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the<state where evacuation hole 17 has been sealed in. this manner by

'seal ing hot charge 18. If hole dianeter A of evacuation hole 17 is |less
than 0.1 mMm then it. is possible that the evacuation of cavity 15 will not
be sufficient. Li kewi se, if hole di amgter Ais larger than 2.0 mMm
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[UL5T OF RECEIPY ... )
METALLIC EVACUATED DOUBLE-WALLED VESSEL AND PRODUCTION _
Tt METHOD THEREFOR
‘This Sheet Hag
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performed, the Cemperature is raised to the mel
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BACXGROIDND OF THZ TMNVEINTT ON

The presenc invention relatas Co a metallic double-wallad
vessel such as a portabls thermos, pot, jar or the lika.

As a method for pr roducing a mecallic evacuatad double-walled
vessel, there are awvailabla such convantional methods as, for
example, a2 method wheresin the evacuation of the space betwaen &n
inner and an outer vesssl is ca arried ouc by m
attached to the outer vessel, and the chip tube is ¢
weldad and sealed (Japanese Patent Application, laid open number
Sho 59-37914, Japanese Parent Application laid ogen number Sho 59~
103833): a method wherein an svacuatio i J
outer vessal,  a brazing metal macerial is pilaed around cthe
periphery of the evacuation hole, a sealing membar is placed on
top of this with an interval o; space peing maintzinad bstween the
sealing member and the evacuation hole, haat evacuacio
out in a vacuum Reating furnace, after willch, &the tampsracurs i
raised to thsa malcing temperature of tha brazing macal material,

the seallng membar i
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(Japanese Patent App

2 method wharein a small

vessel, a brazing metal material is dlsposed in cﬁe-vici"i:y

thereof, hneat evacuation in a vacuum Aeating £furnacs is than
ci

the brazing metal material causing the it to mel: and flow iaco

e small hols or cut-out, thus vacuum. ssa t

(Japanese ?Patent Applicacion Hei 1-108925 (U.s, 2atentc wo.

5,183,977}, ut LLL?, Model Application Hai 2 7

aoplication 0,497,054,

In the abowvz described mechod using & chip :=uda, hecausz the
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tube projects out from tha b
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As descri bed above, a netallic evacuated doubl e-walled vessel which
consists of netallic inner casing 11 and an outer caS|ng 14 and has—an

"evacuated thermal insulating |ayer forned bet weerd s tF@aBeagR d oute
casing 14. is produced. In this enbodinent, in the unlheatlng
prior-to- m

-2-

éroduced article becomes nigher by the length of this prateciing
cover. Moreover, in the case of large capacity production,
because it is nacessary to seal and cuc tha chip tube for each
article produced, operac;ons ‘become complicatad. Moreover., as it
is essential that the process for this sealing technique be nlgh1v
accurate, great skill is required in the operation. Additionally,
the seal is occasionally insufficient, giving rise to the problem
that the degree of vacuum deteriorates and the thermal insulating
ability is lost over time. Further, in a sealing method using a
chip tube. in the case where evacuating the space between the
inner and outer vessels, when stimulating the desorption of gas
absorbed by the metallic surface by heating the entire vessal the
outer surface of the wvessal is exposed to the atmosphere, ané

..

reaction occurs with the oxygen in the atmosphere causing violen
oxidacion. Because the esthetic appearance and anti-corrosive
characcer of the oxidized surface are impeired, it is necessary co
provide a 1p:ocess step to eject such sub-standard articlas.
Accordingly., costs are increased.
' On the other hand, in a sealing mathod using brazing
material, in order to achieve good wettability of the sealant with
respacc Lo the material of the outa2r vassel, it is necessary 0
remove any superficial oxidants in the material of the esvacuazion

mathod wharein heating is carried ou
or abova and at e pressure of 1x10-
steel, which is preferably used in, £for example. metallic

sotherm tottles. In this case, 2 special vacuum heating furnace of the

[

type which can be used at high temperatures of 950° C and above is
necessary. Accordingly, this too is problematic bzcause equipment
COSts bacome vary expansiva.

Figure 8 is provided in order to explain an sxampls of

the precuction

_s-a»\,—‘

mathod of 2 conventional metallic evacuatsd double-walled vassel. This msih

corress to an emodiment of US-A-5,133,977 and zppears to be ths closast
»o tha invantion. This figurz shows the statz of a
wallad vassal prior ©O wacuum ssaling. This prior o vacuum sealing wassal

consiscs of an imnes casing b which is cylindrical in shage and has a BOULsd
This is the replacement shieet
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sealing vessel 10. in other words in the state where the opening of the

wessel

is directed downward, a cylindrical. solid sealing

which consists of a cylindrical guter casing body gortion 2 and an
outer casing baottom portion 3. The mouth porticn of outer casiag
body portion 2 is air tightly joined to the mouth portion of inner
casing 1. At the same time| outer casing bottom portion 3 is air
tightly joined to the opening at one end of the vessel which is
opposite the mouth portion of the outer casing body oportion 2.
Further, in the approximate center of the outer casing bottom
portion 3, a concavity 6 which is indented inward toward inner
casing 1 is formed. 1In the approximate center portion of thisg
concavity 6, a small hole 7 (evacuation hole) or slit for
evacuation is formed passing through a cavity 5 between the innar
casigg 1 and the outer casing 4.

In order to produce a matallic evacuated double-walled vessal
by wvacuum sealing this prior-to-sealing wessel, the vessel is
inverted with the mouth portion of the prior-to-sealing vessel
directed downward, a sealinc hot charge 8. such as metallic
brazing material, in a paste form is disposed in concavicy 6. and
the prior-to-sealing vessel is placed in a vacuum heating furnacs.
Melting and heating of the sezling hot charge 8 is carried out as
the inside of the vacuum heating furnaces is evacuate to a fixad
degree of wvacuum. The melted sealing hot charge 8 flows from 2
periphery therearound into the evacuacion holea 7, pluggiag
evacuation hole 7. Following chis, sealing hot chagfge 8 is cooled
and hardens, vacuum sealing evacuation hole 7. In this manher. 2
metallic evacuated double-walled vessel having an evacuaced
thermal’ insulacing layer betwesn the inner casing 1 and the outer
casing 4 is produced.

However, in this conventional sealing meuﬁod a sealing hot
charge 8 in a paste form is dlsgosed about the periphery of
concavity 6, the sealing not charge 8§ is malted during vacuum
sealing, and flows along the incline.of concavity 6 provided to
evacuation hole 7, sealing evacuacion hol2 7. Accordingly, cha
manner of flow of the melted s2aling hot charge 8 changes due to
che guantity used, or as a rasult of ctha inclination or suria
feacures of the outer casing octom porcion J and the concavi:y 3.

che flow of hot charge 8 into avacuation =ol2 7 bacomas unscable.
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- 9- hoc charge 18 is attached in concavity 16 so as to be positioned
~vertically above evacuation hole 17. and the prior-to-sealing vessel 10 is
contai ned then within a vacuum heating furnace. First, cavity 15 is vacuum

evacuated to a fixed degree of vacuum

-4-

resulting in insufficient sealing. In order to prevent such

inconveniences, more sealing hot charge 8 than actually necessary

must be used, causing production costs for the vessel to increase.
RIEF RIDoTI E RE

Figure 1 1s a front cross sactional view of a double-walled

vessel prior to sealing, showing a first embodiment of the present

invention.
Figure 2 is a view of the bottom surface of the same prior-

ro-sealing wvessel.
Figure 3 is a cross sectional view of an essential component

of the same prior-to-sealing vessel. _
Figure 4 is a cross sesctional view of an essentizl componenc
showing the state following vacuum sealing of the same vessel.
Figure $§ is a front cross sectional view of a vessel prior to
sealing, showing a second embodiment of the present invention.
. Figure & is a front view 0f an essential component of the
sama pribr-to-sealing vessel.
Figure 7 is a cross sectional view of an essential componens

of the same prior-to-sealing vessel.
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via evacuation hole 17 at a tenperature below the melting tenperature of

.sealing hot charge 18. Following this, the tenperature is raised
above the nelting point of sealing hot charge 18, nelting sealing hot
charge 18 and causing it to drop down under its own weight onto evacuation

hol e 17 positioned

-5-
This Sheet Has Been Replaced’

(I

SUMMARY OF THE DPRESENT INVINTION

The present invention was concsived caking into coasidesraticn
he aforementionad circumstances, and has as its objec :
rovision of a metallic evacuated double-walled vessel

‘g o

s
it is possible to carry out with sursty the placement in

-

evacuation nhole of a sealing hot charge for ssaling che evacuacis
hole, and the sealing of the evacuation hole with the sealing
charge, at & low cost, thus making possible a rsduction in
production costs. .

The present invention contains a production method for metallic evacuated

double-walled vessel wherein in a method for making 2 metallic evacuated double-walled

ik

Q

ssel wheresin the vessel consists of a mecellic inn and.
vassel and an evacuated thermel insulecing laver is formed.ih chs
cavity bastween the inner vessel and chz o S 2
comprises the steps of: forming a prior-to-s=aling daubls-wa
vessel by joining the mouth portions of thse mezallic inner and
outer vessels to each other in a unicery fashion, forming a
concavity in ona of either the inner vessal and the outer vesssl,
and punching an evacuation hole for wvacuum 2avacuation in ch
concavity; disposing at the time of vacuum hea-:iag. a sealing
charge in a solid form o
to-sealing vesssl in a vacuum h2ating furnacs, aand periormin

vacuum 2vacuation of the cavity becws2n cha innsr vessel and zhs
out vessel via the evacuation nole until a fised dagree of wvacuzum
is reached: vacuum sealing the vassa2l 5 heacing and melcing =:z2

sealing hot charge causing the meltad szaiing
This is the replacement sheet
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vertically thereunder and onto the vicinity thereabout. 5v carrying
.out vacuumsealing in this manner, it is possible to carry out vacuum
sealing with greater surety than t hat provided by conventional nethods of
vacuum seal ing which rely on the flow of a paste formmelted §éaﬁ?ng“h@%

charge. Moreover, it is also This Sheet Has Be

T

down diraccly gnate th2 evacuation nola and the viciaizy
ther2around and £ill ch2 iaside of che evacuation hola, and
allcwing the sealing hot chacge o harden. Acgording to the invanticn, the
sealing charge is disposed at a cosition duecﬂy abcve the evacuation hel

l2aving a space therabetwasn hefors vacuum heating.

1)

The present  invencion allows vacuum sealing to be carried ou

grsater sursty than that providadé by che con avantional mezihcd

with
ed cnrougnh the flowing of thea

wharein vacuum sealing is performe
melted sealing hot charge. Accordiagly.

avention it is possible to lower the ratsa of dafactive vacuum

by means of this firsc

saalings, and to improve vield.

by allowing

...

Moraover, because vacuum sealing is carried out

directlvy down inco

g ;

as insu fficien: olugging o

..-‘--
- oot

the meltad sealing hot charge to drop
ol 5

e, such sesaling defsact
ng not cna**e dua to the su

0
]
o

svacuati

[}

the evacua:ion hols by ths seali

tension fbrcas of the sealing hot charge are eliminatad, and ch2
quantity of sealing hot charges raguired may Dbe reduced, <chus
permitting a reduction in production cosis.

Further, when compared to the convantion method using a chip

tube, it is possible to groduce'a mora compact arcicle as chers is

ﬁo remnantc of tﬁe chip tubs to procruds ou

regard to the sealing procsess, because the treatmsat in che vacuunm
n

fhieating furnace may be carriad out with stabilicy £for & largz
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number of articles simultansously
auman labor, large capacitvy production is easily achigvad ané iz
is possible to raduce production coscs. Moreover, with ragard 0
the process of vacuum evacuaiion of the space Dbatween th2 innar
and oucer vessels, Dbecause the entire vessal is heatad Qade: a
racuum, chere is no notable OKLC&; on of The outar suriacs of cha
vessal, thus a £inal rsamoval sceg may bpe omitced. Costs can

thereiore be reduced.
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possible to inprove product yield by reducing the rate at which defective
wvacuum seal i ngs ari se. Further, because the nelted sealing hot charge 18
drops directly down onto evacuation hole 17. vacuumsealing it, such

SUff'C'en+$¥sﬁ£§H££§;fe surface

LT —

Embodiment 1

In the production method for a metallic evacuated double-
walled vessel according to this embodiment, prior to wvacuum
sealing, the vessel (hereinafter, referred to as prior-to-sealing
vessel 10) shown in Figures 1 through 3 is first prepared.

This prior-to-sealing vessel 10 consists of a metallic inner
casing 11 which is cylindrical in shape and has a bottom, and a
metallic outer casing 14 which similarly is cylindrical in shape
and has a bottom, the inner casing 11 and outer casing 14 being
joined at thg mouth portions thereof. Outer casing 14 is formed
from an outer casing body portion 12 which has a shoulder portion
19 the diameter of which as it approaches the mouth portion
gradually reduces in the vicinity of the outer end portion of the
mouth portion, and an outer casing.bottom portion 13 which is air
tightly joined to the opening of outer casing body portion 12
which is opposite the mouth portion thereof. Stainless steel is,
in particular, preferably used as the metall;c materialhwhich
composes inner casing 11 and outer casing 14.° T

A semi-spherical concavity 16 is indented inward toward inner
casing 11 at the approximate center portion of outer casing bottom
portion 13. The diameter Do of concavity 16 is preferably 3 to 15
mm. An evacuatlon hole 17 consisting of a small hole having a
diameter A of 0.1 to 2 mm is formed in the approximate center of
concavity 16. Furthermore, a cylindrical solid sealing hot charge
18 is disposed in concavity 186. The diameter d of this solid
sealing hot charge 18 is preferably 0.3 to 3 mm, and the length L
thereof is within the limits such that A < L < Do.

In the state for vacuum heating prior-to-sealing vessel 10,
namely in the. stat.: where the opening of the vessel is directead
downward, this solid sealing hot c¢harge 18 is attached in

This is the replacement sheet
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tensi.on of the nelted sealing hot charge 18 are elimnated, and the anount

of séaling hot charge 18 used can be reduced.
| ower ed. Additionally-
not limted gﬁlsgpeetﬁgggtloned to the outer casing bottom

Thus. product costs can be
t+he position for the provision of concavity 16 is

LT ——

ity 14 - - = ~re ) o i
caoncavity Lla 30 asz to b2 sosLitioned vare ically abava *acuazign
bl -

nola L7, wich an intarval of SPacing chzrabatwean

- . :
The above described prior-to-sealing wvessel 10 is centainaed
within a wvacuum Neating furnace ia a scac2 such that the mouth
1@n

]

clon is directed downward. The vacuum heating process is

"

Q
ca

4]

_ th
3 s ; =
ried out. Namely, following vacuum evacuacion of cavicy 15 co
£ixed degree of wvacuum via evacuation hcle 17 at a tamperature
aling hot charce i3, &zha

[

pelow the melting temperaturs of s

cemperacurs is raised above the melting temperature of sealing ho:

cnarge 18, melting sealing hot charges 13 and causing it to droo
a

J-
0

down onto evacuation hols 17 which is positioned wvarci
chersundar, and onto the vicinity thersabout.
Sealing hot charge 18 which has cropped down onco evacuacicn
hole 17 and the vicinity thereof collscss on evacuation hols 17,
and enters within ewvacuation hole 17 as a result of capillary
Following this, sealing hot charge 18 cools and
1

7 with sursty. Figure 4 SuOuS

phenomenon.
hardens, ssaling evacuation nole

| d

tie sctate whers evacuation hols 17 has b22n sealed in chis mannar
¢ charge 13. '
Iif hols diamezer a of avacuation heclia 17 is less chan 0.
S possible that ths evacuario-~ of cavity 13 wili not b
suificianc. Likewise, if hole diamece- A is larger chan 2.0 ==,
dus Lo the surface tension of the meltad sealing not charge 13, ic
is possible that the holas will not bé~plugged sufficiencly ov
sealing not charge 18. Furcher, providad that seeling hot cLa:g
13 is in a solid form, a metallic drazing material or a lo
camperature melting glass may also be utilized.
metallic evacuated double-walled vessal
. inner casing il and an outer casiag 14~
énd nhas an evacuaced chermal iasulating laver formed betwesn innar

casing li and outer casing i4, ig producas.

in This embodimenz, in zhe state for vacuum nea g orior-co-
33aline ass i - - : : : P )
S=&-lng vassal 10, in ozher words in -=a scace wnera ths opa2ning

Q< T2 vassal is diracied downward, a crlindrical. solid saaling

>
%
~—t
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portion 13, but nmay be provided to the inner casing 11 or to the shoul der

portion 19 of outer casing body portion 12. as is the case in a later
enbodi ment . Further, in addition to being a curved concavity such as in

the preceding enbodi ment, the bottom porti Ghis Sheatblas Beérd eple®y al so be

vl el e oy sover QD

of which is longer than the diameter of evacuation hole 17, a=d

-9.

that the shape of which has dimensions which do no: interfere wizn
vacuum evacuation when it sealing hot charge 18 cisposed directiy
above evacuation hole 17. Moreover, the cubic volume of sealin
hot charge 18 is not limited' to a cubic volume as calculated from
the above described dimensions. Rather, provided that the cubic.
volume is with limits which proscribe a minimum value for.the
cubic volume for the sealing hot charge 18 such that the sealing
hot charge ‘18 has at least a thickness of 0.1 mm and can covar
twice the diameter of the minimum cubic volume of evacuation hoie
17, and a maximum value for the cubic volume of sealing hot charg
18 such that it does not exceed the inner cubic volume of the
concavity so that external impacts are not locally concentrated.

Embodiment 2

The prior-to-sealing vessel 20 used in this embodiment
differs £from the prior-to-sealing wvessel 10 used previo:us
embodiment in that a pocket shaped concavity 21 is formed :o
shoulder portion 19 of the outer casing body portion 12, sma:l
evacuation hole 22 is punched in concavity 21, and a cylindrical
sealing hot charge 18 is attached vertically above the evacuatiza
hole 22. ,

Because, with prior-to-sealing wvessel 20 in an upright scacs,
solid §ealing not charge 18 1is positioned vertically abouva
evacuation hole 22 with spacing therebetween, in order to carcy
out vacuum sealing of prior-to-sealing vessel 20, prior-to-sealirg
vessel 20 is placed upright, namely placed with the mouth porticn
of the vessel directed upward, and contained within a wvacuun

heating furnace. Vacuum heating is then carried out. In this
o]

T
[11)

vacuum heating treatment, cavity 1S is first vacuum evacuated
fixed degree of vacuum via evacuation hole 22 at a temperatu-2
pelow the melting temparature of sealing hot chargs 18. Then, c=2
tempsrature is raised above the melting temperature of sealing h::

charg= 18, melting sealing hot charge 18 and causing it to drsd

down onto ewvacuation hola 22 which 1is positioned directlw
tharebalow, and onto the vicini:zy around evacuvacion hole 23.

This is the replacermsnt sheet
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t he shape of evacuation hole 17 which is punched in concavity 16 may be a
slit shaped long hole, or nmay conprise several snmall aligned holes. The
position at which evacuation hole 17 is punched in concavity 16 i s not
limted to the approxi nate center of concavity 16, but nay be el sewhere
about the vicinity thereof
-10 -

Sealing hot charge 18 which has dropped down onto evacuation nols

22 and the vicinity therearound collects on evacuation hole 22 ang

enters into evacuation hole 22 as a result of capillary
phenomenon. Following this, sealing hot charge 18 cools and
hardens, sealing evacuation hole 22 with surety.

In the production method according to this embodiment, in
addition to obtaining the same effects as those obtained in the
previous embodiment, because prior-to-sealing vessel 20 is placed
in a vacuum heating furnace with the mouth portion thersoi
directed upward during vacuum heating, 2 sunoort' device for
supporting the prior-to-sealing vessel in the vacuum heating
furnace is unnecessary. Thus, the operations of inserting and

removing the vessel for vacuum heating are facilitated.

This Sheet Has Been Replaced’

IR

This is the replacement sheet

pate: 2 2 OEC 1897



Furthernore, solid sealing hot charge 13 nay be other than a cylindrical
shape. provided that it is a solid material the |length

This Sheet

o =

What is claimed is

l. A method for making a metallic evacuated double-walled vessel
(10) wherein said vessel consists of metallic inner (1l1) and outer
(12) vessels and the space (15) between said inner vessel and said
outer vessel forms an evacuated thermal insulating layer, the
method comprising the steps of .

(a) forming a prior-to-sealing double-walled vessel by joining
said metallic inner vessel and said metallic outer vessel unitarily
together at the respective mouth portions therecf, forming a
concavity (16, 21) in one of either said inner vessel (ll) and said
outer (12) vessel, and punching inside said concavity an evacuation
hole (17, 22} through which to carry out vacuum evacuation ;

(b) disposing prior to vacuum heating a solid shaped sealing
material (18) ;

(c) placing said prior-to-sealing double-walled vessel inside
a vacuum heating furnace, and vacuum evacuating via said evacuation
hole (17, 22) said cavity between said inner vessel and said outer
vessel to a specified degree of evacuation ; and 2

(d) carrying out vacuum sealind by heating and melting said
sealing material, causing said melted sealing materiél to drop down
onto and f£ill said evacuation hole and the vicinity thereabout, and
hardening said sealing material ; characterised in that said
sealing material (18) is disposed, prior to vacuum heating, at é“
position directly above said evacuation hole of said prior-to-
sealing double-walled vessel with an interval of  space
therebetween.

2. A method for making a metallic evacuated double-walled vessel
according to claim 1, wherein a concavity (18) and an evacuation
hole (17) are formed in the bottom portion (13) of the outer vessel
(12) of a double-walled vessel, characterised in that a sealing hot
charge (18) comprising ona of either a solid brazing material and 2
low temperature melting ylass is disposed within said concavity

(16) at a position so as to be directly above said evacuation hole

IRED 0 M o

i)
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- 10- of which is longer than the diameter of evacuation—hole-17 —and that

t he shape of whi ch has di nensions which do not int FHE%F\ t‘NaE eé(riaﬁ ed
evacuation when it sealing hoc charge 18 di sposed | r Acuati on
hole 17. Moreover. the cubic volune of sealing "
-12-
when  saud double-watiad wassel L5 wnvect2d with an inkerval of
JacsLy o2ing malntarned bertwaen sald sealing ot charge aad saic

273CHAT L0 nol2, saitd soubla-wallad vassel L3 inverted 30 that th

1)

mcuth portion ther=of is directad downward and is placed in

[4%]

vacuum adeating £furnace, and vacuum evacuation and vacuum . sealing

ara carried out.

3. A method for making a metallic evacuated double-walled vessel -

'1

ding to claim 1, characterised in that a concavity (21) and an
evacuation hole (22) ars formed in the shoulder portion (19) of the
outer vessel o0f a double-walled vessel, a sealing hot charge (18)
comprising one of either a solid brazing material and a low
smperature melting glass is disposed within said concavity at a
on sSo as.- to be directly above said esvacuation noles wifh an
interval of spacing peing maintained between said sealing hot
charge and said evacuation hole, said doubla-walled vesszl |s
placed upright so that the mouth portion thereof is directed upward
in & vacuum heating £urnace, and vacuum evacuation and vacuum
sealing are carried out. ' .

A metallic evacuated double-walled vessel oproduced by a method

>

for making a metallic evacuated double-walled vessel according o

one of claims 1 througn 3.

[T —————
* c L M S *

pae: £ ¢ DEC 1897



hot charge 18 is not |limted to a cubic volune as cal cul aced fromthe above
descri bed di nensi ons. Racher, provided that the cubic volune is w ch

limts which proscribe a mninumvalue for the cubic_volune for the sealing
hot charge 18 such that the sealing hot charge 18 has at |east a thickness
of 0.1 mm and can cover ThisSheetHas-Been Rep

e

i
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twi ce the dianeter of the mini mum cubic vol une of evacuation hole 17, and a *
maxi mum val ue for the cubic volume of sealing hot charge 18 such that it
does not exceed the inner cubic volume of che concavicy so that external
| npacts are not locally concentraced Enbodi ment 2~ 777

This Sheet Has Been

S (11T

This is the replacement sheet
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The prior-to-sealing vessel 20 wused in this enbodinent differs from
the prior-to-sealing vessel 10 wused previous enbodinent in that a
pocket shaped concavicy 21 is forned to shoul der perti-on.19 of the_outer

casi ng body portion 12, small evacuation hole 22 '?h%”e%?ﬁgséé‘ COﬂC&Vlty

53 S P .. LT
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Because,

seal i ng hd& ~~@ 18,
22 with quc 0.k perabe_

1
i

vmih*prmpr ty=
h

performed,

6 'sel 20 in an uprlghf
ge.w18,'%s pos : ﬁed vertically aﬁo“e eyacuat o
- er- to carry A o

METALLIC EVACUATED DOUBLE-WALLED VESSEL: AND
PRODUCTION METHOD THEREFOR

The presentc invention relates to a mecallic double-wallad

vessel such as a portable thermos., pot. jar or the like.

As a method for producing a metallic evacuatasd double-walled
vessel, there are available such conventional methods as, for

example, a method whersin the evacuation of the spacs between an

inner and an outer vessel is carried out by means of & chip tube

actached to the outer wvassel, and the chip tube is than pressure

welded and sealed (Japanese Patent Applicacion, laid open number

Sho 59-37914, Japanese Patent Application laid open number Sho S9-
S

103633); a method wherein an evacuation opening is provided to cha

outer vassel, a brazing metal material is pilad around che
periphery of the evacuation hole, a sealing member is placed on

.

op of this with an incarval of space being maincained becween

a

ealing member and the esvacuation hole, h=aat evacuacion is carrisa

n

ut in & vacuum heacing
ised to th2 melting temperature of the brazing mece
brazed., and the vassel is thus vacuum sea
r Sho 38-1%251§8): and

o

A
the sesaling membar is
{Japanese Patent Applicacion laid open numbe

a method wharein a smaell hole or cut-out is gunchad i
vessel, a brazing metal material is disposad in the vici
thereof, heat evacuation in a vacuum heating furnacs is then
the temperature is raised to the melting temparature of

the brazing metal material causing the it to melc and flow inco
the small hole or cut-out, thus wvacuum sealing he vassel
(Japanese Patent Applicacion Hel 1-108925 (U.S.

e
5,153,977), Utility Model Application Hei 2-26837 and EP-Zu

applicazion 0,497,084.

In the above described mechod using a chip tube, bdecause che

chip tube projects out

nacessary to attach a bottom cover in order To protacc Th2 cChiy
Tube. accordingly. cnis i1s proolemacic decause :tha he:ght of :zhe

This is the replacement sheet
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out vacuum sealing of prior-to-sealing vessel 20, prior-to-sealing vessel
.20 is placed upright, nanely placed with the nouth portion of the vessel

directed upward. and contained within a vacuum heating furnace. vacuum
heating is then carried out. In this vacuum heating treatnent, cavicy 15

is firsc vacuum evacuaced to a
-2-

produced article becomes higher by the length of this protecting

cover. Moreover, in the case o large capacity production,

because it is necessary to seal and cut cthe chip tube £for each
article produced, operations become complicacad.

is essential that the process for this sealing technique be highly

Moreover, as it

accurate, great skill is required in the operation. Additionally,

the seal is occasionally insufficient, giviag rise to the problem

that the degree of wvacuum daterioraces and the thermal insulaciag

abilicy is lost over time. Furcher, in & sealing method using a

chip tube, in the case where evacuating the space between tne
inner and outer vessels, when stimulating cthe desorption of gas

absorbed by the metallic surface by heating che entire vessal, the
outer surface of the vessel is exposaed cto the atmosphere. and a
reaction occurs with the oxvgan in tha atmosphere causing violsn:

oxidation. Because the eschetic appearance and anti-corrosive
o

[=Y

character of the oxidized surface are impaired, it is necessary T

provide a process step to eject such sud-standard articles.

Accordingly., costs are incraased.
Orn the other hand, in a sealing mazhod using brazing
A

mazerial, in order to achieve good weczdbilicv of the sealant with

pact to the magerial of the out2r wvassel, 1t i1s necessary 0

1 of the evacuacion

|.4.

el
chers is availanlis &

‘l

opening. pariphery. s & mathod cther=aio
at a cemperaturs of 9350° C

method wherain heating is carried ou
or above and at a pressure of 1x10~° corr or less on stainless
sceel. which is preférably used in, for example, metaliic
isoctherm bottles. In this case, a special vacuum hsating furnace of the
tvpe which can be used at high temperacures of 950° C and above is
necessary. Accordingly. this too is problamatic because equipment
costs become vervy expensive.

Figure 8 is provided in order to explain an exampls
conventional metallic evacuatad doublz-walled vessel. This mathed
977 and z39 osars ro be the cless

ro the invention. This figure shows the statz of ¢ metalliic evacuated doublz-
g vasszl

vessal prior to wvacuum sealing. This grior to vacuum sealing

consists of an innar casing ! which is cylindricai in shape and hes a botton.

of the production

mathed of a
correspcnds to an emtcdiment of US-A-3,133,

l"l

walled

and an cuter casing ¢
This is the replacement sheat
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fi xed degree of vacuum via evacuation hole 22 at a tenperature bel ow the
meiting tenperature of sealing hoc charge 18. Then. the tenperature is
rai sed above the nelting tenperature of sealing hot charge 18. nelting
seal ing hot charge 18 and causing it to drop down onto evacuation hole

22 which

is positioned directly

-3.

which consists of a cylindrical outer casing body porcion 2 and an

outer casing bottom porcion ). The mouch portion of outer casing

body portion 2 is air cightly joined co the mouch porcion of innar

casing 1. At the same time, outer casing boctcom portion 3 is air

cightly joined to the opening at one end of the vessel which is

opposite the mouth portion of the outer casing body porcion 2.

Furcther, in the approximate center of the outer

portion 3, a concavity & which is indented inward toward Laner

casing 1 is formed. * In the approximace center porticn of cthis

casing bottom

concavicy 6, a small hole 7 (evacuation hole} or slic fo

evacuation is formed passing through a cavicy S between the inner

casing 1 and the outer casing 4.
In ordar to produce a metallic evacuatad double-walled vesseal

by vacuum sealing this prior-to-sealing vessel, the vessesl is

inverced wich the mouth portion of the prior-to-ssealing vasse

directed downward, a sealing hot charge 8. such as metallic

brazing matarial, in a paste form is disposed in concavicy 6, and
the prior-co-sealing vessel is placed in & vacuum heating furnaca.

Melcing and heating of the s2aling hot charge 8 is carrisd out é&s

is evacuate to a fixed

2=1

the inside of cthe wvacuum heating furnace
degrse of vacuum. The melted sealing hot charge 8 flows Irom th=2
veriphery therearouand into :the ewvacuation hole 7,

sesaling hot charge 8 is co

In this meaner, &

avacuation hole 7. Following chis,

and hardens., vacuum sealing evacuation hole 7.

mecallic . evacuated double-walled vessal hnaving an evacuatad

thermal insulating layer between the inner casing 1 and the outsr

casing 4 is produced.

However., in this conventional sealing method, a sealing hotc

charge 8 in a paste form is disposed about the periphery of

concavity &, the sealing not charge 8 is melted during wvacuum

sealing, and £flows along the incline of concavity 6 provided to

evacuation hole 7, sealing evacuacion hole 7. Accordingly. cn

mannar of tlow of the melted sealing hot charge 8 changes due toO
or as a vesult of tha2 inclinacion or surface

the guaantity used,
feacures of the outaer casing boctom parcion 3 and che concavity 3.
the flow of hat charge 8 inco 2vacuation nol2 7 bacomes unscablae

PR TR IR T ey g - e eyt
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t herebel ow. and onto the vicinity around evacuation hole 22. Seal i ng
hot charge 18 which has dropped down onto evacuation hol e

-4-

resulting in insufficientc sealing. In order Gto preveat such

more sealing hot charge 8 than actually necessary
for the vessal to increase.

inconveniences,
mus: be used. causing production costs

o7 -~

IEF RioT THE

Figure 1 is a front cross sactional view of a doubla-walled

vessel prior to sealing, showing & first embodimen: of the prasaen
]

cl

invention.
Figure 2 is a view of the bottom surface of che same prior

to-sealing vessel.
Figure 3 is a cross sectional view of an essencial componenc

of cthe same prior-to-s=aling vessel.
4 is a cross sectional viaw of an essantial componan

¢

Figure

showing che state following vacuum sealing of the same vassal.
Figura S is a front cross sectional view of z vessel prior to

sealiag., showing a second embodimenc of ac invencion.

[g]
b8 )
i
‘0
)]
13
n
[

igure 8 is a £Lfront view of an assanzial componsnt oi :zhe

same prior-to-sealing vessel. )
Figure 7 is a cross sectional viaw of an assancial componant

of zhe same prior-to-sesaling vessel.

This is the replacement sheet
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22 and the vicinity therearound collects on evacuation hole 22 and enters
into evacuation hole 22 as a result of capillary phenonenon.
Following this, sealing hot charge 18 cools and hardens, sealing
evacuation hole 22 with surety. In the production nethod according to this

enbodi nent, in
-5.

Figure § is a front cross sectional view of a prior-o-
sealing vessel which is provided to explain the conveational arc

relaced to the preseat iavention.

ARY THE DRESENT TNVENTTOM

3

The prasent invention was conceived taking into consideration

the aforemencioned circumstcances, and has as ics objective the

provision of a mecallic avacuated doubles-walled vessel for which
it is possible to carry out with sur'ecy the placement in an
evacuation ncle of a saaling hot charge for sealing the evacuaczion
hole, and the sealing of the evacuation hola with the ssaling roc

charge., at a low cost, thus making possible a reducticn in

procduction coscs.

The present invention contains a production method for a metallic evacuated
double-walled vessel wherein in a method for making a metallic evacuated double-walled

vessal wherein che wvaessel consists of a mecallic inner and ouzer

3

10

ed in i

g

vessal and an evacuated thermal insulating laver is ifor

0.

cavity patween the inner vessal and ctha oucer vassal, th2 matho

forming a prior-to-sealing dauble-walls
inner and
a

0.

comprises the steps of:
vessel by joining the mouth portions of tche mecallic
outer vessels to each other in a unicary fashion., forming

concavity in one of either the inner vessel and the ocucer vessal,

and punching an evacuation hole for wvacuum evacuation in che

concavity: disposing at the time of vacuum neating, a sealing hot

charge in a solid form; piacing the gprior-
to-sealing vessel in a vacuum heatiag furnace. and performing
vacuum avacuation of the cavily between the ianer vessel aad :ihe
out vessel via the ewvacuation hole uatii a fixed dagree of vacuum

is reached: vacuum sealing the vessel 5y heating and melting the

s2aling hot charge causing the meltad sa2aling n

This is the replacement sheet

Dgte: 7 § APR 1998



addition to obtaining the same effects. as those obtained in the previous
20 is placed in a vacuum

enbodi nent, because prior-co-sealing vesse

heacing furnace wth the nmouth portion thereof directed upward during
vacuum heating, a support device for supporting the prior-to-sealing vessel
I n the vacuum heati ng

-6-

down directly onto the evacuation hole and che vicinigy

therearound and f£ill che inside of the evacuation hole, ang

allowing the sealing hot charge to harden. According to the invention, the

sealing charge is disposed at a position directly
leaving a space therebetween besfors vacuum heating.

The present invencion allows wvacuum sealing Co be carried ouc:
with greater sursty than chat providad by che conventional method

wherein vacuum sealing is performed through the flowing of :the
melted sealing . hot charge. Accordingly. by means of this firsg
invention it is possible to lower the

sealings., and to improve yield.
because vacuum sealing is carried out by allowing
ccly downn into the

acte of defective vacuum

Moreover,
che meltced sealing hot charge to drop dir
evacuation hole, such sealing defects as insufficient plugging of
by the sealing hot charge due to tihe surizcs
ling hot charge ares =liminated, and cthe
raduced, thus

the ewvacuation hole
cension forces of the sea
quantity of sealing hot charge raguired may be

parm tting a "'EdL.CC].OF‘. in procduction costs.

furthar, when comoa'ed to the convention method using a chio
tube, it is possible to produce a mors cempact article as thars is

ne remanant of the chip cuba2 to procrude out. Moreovar

wiZh
regard Co the sealing process. bécause the treatmsnt in chs vacuum
heating furnace may be carriad ouc with stabilicy ¥
aumber of arcicles simultanacus ly wichout the introcduccion of
numan labor. large capacity production is easily achiewvad and ic
1s possible to reduce production coscs. 'ﬁoreover, with regazd zo
the process of vacuum evacuation of che space between the innar
and outer vessels. because the entire vassel is heacad undar a
vacuum, chere is no notable OAldat‘On of the outer surfacs of the
vassel, cnus a final removal step may be omitted. Costs can

thereiore be reduced.

acove the evacuation hole



furnace i s unnecessary.
for vacuum heating are facilitated.

t he vessel

Thus, the operations of inserting and renoving

IOTT T O9TFTRRED _EM TMENT

Embodiment 1
In the produccigon method for a mecallic evacuated doudbla-

walled vessel according to this embodiment, priocr to vacuum

sealing, the wvessel (hereinafcer, referrad to as grior-to-sealing

vessel 10) shown in Figures 1 through 3 is firsc prepared.
This prior-to-sealing vessal 10 consiscs of a metallic inner

casing 11 which is cylindrical in shape and has a bottom, and a
=

metallic outer casing 14 which similarlv is cyvlindrical in shap
and has a bottom, the inner casing 1l and oucer casing 14 being
joined at the mouth portions thereof. Outar casing 14 is formad

from an outer casing body portion 12 which has a shoulder oo

19 the diameter of which as ic approaches the mouth po
v o

gradually raduces in the vicinity of the outer end portion

mouth portion,
joined to the opening of out2r casing body porcion 1
Stainless scael is.

and an outar casing bocttom portion 13 which is air

tighely
which 15 opposite the mouth portion thersof.
in parcicular. preferably used as che metallic material which
composes inner casing 11 and outer casing l4. -

a sehi-spherical concavity 16 is jented inward toward inner

casing 11 at the approximate center o
The diameter Do of concavicy L6 is preferably J to 13

in
ortion of outer casing botiom

porcion 113.
mm. An evacuation hole 17 consisting of a small hole having &

diameter A of 0.1 to 2 mm is formed in the approximate center of

Furthermore, a cylindrical solid sealing hot charge
d of this soliLid

and the lengcth %

concavicy 16.
18 is disposed in concavity 16. The diameter

sealing hot charge L8 is preferably 0.3 2o 1 mm,

thereof is within the limics such chac & < L < Do.
In the scate for vacuum heacing prior-co-sealing vessal :i0.
namaly in the statce where che opening of zhe vessel is direcz2<

dowaward, &this solid szaling hot charga 18 is actached =&

This is the replacement sheet
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maki ng a netal lic evacuated doubl e-wal | ed vessel
(10) wherein said vessel consists of netallic inner (11) and outer (12)
vessel s and the space (15) between said inner vessel and said outer vessel
forms an evacuated thermal insulating |ayer, the

CLAIMS 1. A nethod for

-8-

concavity l6 so as to be positianed vertically above evacuatian

hole 17, with an interval of spacing chesrebetween.
a metallic double-walled vassel is producad by vacuum

Next,
sealing prior-to-sealing vessel 10.
The above described prior-to-sealing wvessel 10 is contained

within a vacuum heating furnace in a stace such that the mouch

portion is directed downward. The vacuum heating process is then

Namely, following vacuum svacuation of cavicy 135 ¢
]

O

carried ouc.
a fixed degree of vacuum via evacuation hole 17 at a cemperacure

[{]

below the melting temperature of sesaling hot charge 18, ch

(%]

temperature is raised above the melting tsmperaturs of sealing ho

charge 18, melting sealing hot charge 18 aad causing it to drop

down onto evacuation hole 17 which is positioned vercticallwy

thereunder, and onto the vicinity thersabdouc.
Sealing hot charge 18 which has cdropped down onto avacuacion
17,

hole 17 and the vicinity thersof collascts on evacuation nola

and encters within evacuation hole 17 as a result of capillacy
phenomencn. Tollowing this, sealing hot charge
hardens, sealing evacuation hola 17 with sure
the state whera evacuation hole 17 has
by sealing hot charge 18.

If nole diamecer A of evacuation 7o0ie 17 is lass &l
then it is possible that ths avacuation of cavity 13
diamezer A is largsr than 2.0 ma,
sealing hot charge 18, it
by

sufficient. Likawise, if hole
due to the surface tension of the melzad
is possible that the hole will not be plugged sufficiencly

sealing hot charge 18. Furcther, providad that sealing hot charge

18 is in a solid £form, a metallic brazing matcerial or a low

temperature melting glass mavy also be usilized.

As described abova, a metallic evacuated double-walled vessal

wiich coasists of mectallic inner casing i1 and an outer casing 14

-

anc nhas an evacuated thermal lasulating laver Eormed between inne

casing ll and outer casing l4. is producaZ.

In cthis embodimenc, in the state fo-r vacuum heating prior-co-
se2aling vessel 10, in othaer words in -2 scace whare che opening
o the vessel is directaed cdownward, a cw-lindrical. solid sealing

This is the replacement sheetl
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met hod ‘conprising the steps of (a) formng a prior-to-sealing double-walled
vessel by joining said netallic inner vessel and said netallic outer vessel
unitarily together at the respective nouth portions thereof, formng a
concavity (16, 21) in one or either said inner vessel (11) and said

-9.

hoec charge 18 is attached in concavity 16 sc as to be positioned

vertically above evacuation hole 17, aad the pgrior-to-sealing

vessel 10 is contained chen withiana a vacuum heating furnace.
Firstc, cavity 1S is vacuum evacuated to a fixed degree of vacuum
via evacuation hole 17 at a cemperature below the meltiang
of sealing hoc charge 18. Following cthis, cthe
is raised above the melting point of sealing hot
melting sealing hot charge 18 and causing ic to drop
its own welght onto evacuation hole 17 posicioned
the vicinity cthereabout. By

cemperature
temperature
charge 18,

down under
vertically thereunder and onco
carrving out vacuum sealing in this manner
carry out vacuum sealing with greataer surety than that provided by

conventional mechods of vacuum sealing which rely on the flow of a
Moreover, it is also

it is possible :co

paste form meltad sealing hot charge.
possible to improve product vield by reducing the rate

defective wvacuum sesalings arise. Further, becauses the

sealing hot charge 18 drops directly dowm
such sealing defscts as sealing hot charge 18

ac waich
1l

0.

ID

once avacuacion hole 17,

vacuum sealing ic,
noc plugging evacuation hole 17

nsion 0of the melted sealing hot charge 18 are
18 used can be raduced. Thus,

sufificisntly due to the surface
liminazed, and

ta
the amount of sealing hot charge
=4

roduct costs can be lowered.
Addicionally, the position for th2 provision of concavity 18
casing bottom

is not limited as aforementioned to tha2 outer
or to the

portion 13, but may be providad to the inner casing L1
shoulder portion 19 of outer casing body portion 12, as is che
case in a later embodiment. Further, in addition to being a

curved cancavity such as in the preceding embodiment, the botzom
or inclined. Moreover

portion of concavity 186 may also be level
16

the shape of evacuation hole 17 whichn is punched in concavity
long hole., or may comprise several small

mavy be a slit shaped
17 is

aligned holes. The position at
limited to che approximace cenc2r

which evacuacion hole

sunched in concavity 16 is not
but may bDe elsawhers apout the vicinity thereof.

of. concavicy 16,
13 ocher chan &

Turchermore, solid sealing not charga 18 may Doe
cvlindrical shape, grovided that Lt is a solid matcerial the lengzit

TTAEIS e rapicement erget
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outer (12) vessel, and punching inside said concavity an evacuation hol e
(17, 22) through which to carry out vacuum evacuation ; (b) disposing prior
to vacuum heating a solid shaped sealing material (18) ; (c) placing said
prior-to-sealing double-walled vessel inside

-10 -

of which 1s longer than the diameter of ewvacuatien hole 17, axd
that the shape of which has dimensions which do no: interfere wi=h

vacuum evacuation when it sealing hot charge 18 disposed direcily

above evacuation hole 17. Moreover, che cubic volume of sealing

hot charge 18 is not limited' to a cubic volume as calculated fram
the above described dimensioas. Racher, orovided that the cubic
volume is with limits which proscribe a minimum value
cubic volume for the sealing hot charge 18 such that the sealing

least a2 thickness of 0.1 mm and can covar

£0r Gthe

hot charge 18 has at

twice the diameter of the minimum cubic volume of evacuation holis
17, and a maximum value for the cubic volume of sealing hot charga
< he

18 such that it does not exceed the inner cubic volume of ¢
concavity sO that external impacts are not locallv concentrated.

-'-'"!!'di‘i ment 2

The oprior-to-sealing vessel 20 used in chis 2ambodiment
differs <from the prior-to-sealing wvessel 10 used previous

ocket shaped concavicy 2i is formed to

‘a

ambodiments in that a
o

shoulder portion 19 of the outer casing body portion 12, smatl
evacuation hole 22 is punched in coagavity 21, and a cylindricazl
accached wvertically abova the evacuation

w
[N
n

se2aling hot charge 1

hole 22.
3ecause, with prior-to-sealing vassel 20 i

solid sealing hot charge 18 is positionad varcically abov

evacuation nole 22 with spacing therebecween, in order to carry
out vacuum sealing of prior-co-sealing vessel 20, prior-to-sealirng
namely placed with the mouth porcion
within a vacuum

vessel 20 is placed uprighct.
the vessel dirscted upward, and coatained

of
Vacuum heating is then carried ouc. In chis

heacing furnace.
vacuum heating trsatmenc,
fixed degree of vacuum via evacuacion hole 22 a:

cavity 1S5 is first vacuun evacuatad to &
& temperacura

pelow the melting temperature of sealing hot charga 18. -Then. the

temperature is raised above the melting temperaturz of sealing hot
melting sealing hot charge 18 and causing it to d&=o:

charge 18,
positioned directly

down onto evacuacion hole 22 which is

therebelow, and onco che vicianity arouad evacuacion hole 22.
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a vacuum heating furnace, and vacuum evacuating via said evacuation hole
(17, 22) said cavity between said inner vessel and said outer vessel to a
speci fied degree of evacuation ; and (d) carrying out vacuum seal i ng by
heating and nelting said sealing material, causing said nelted sealing
material to drop down

-11 -

Sealing hot charge 18 which has dropped down onto evacuation holes

22 and the vicinity therearound collects on evacuation nole 22 ang

enters into evacuation hole 22 as a result of capillary

phenomenon. Following this, sealing hot charge 18 cools ang

hardens, sealing evacuation hole 22 with surecy.

" In the production method accordiag to this embodiment, ina
acddicion to obtaining the same effects as chose obtained in che
previous embodiment, because prior-to-sealing vessel 20 is placed

in a vacuum heating . furnace with the mouth porcion therao?

directed upward during vacuum heacing, a support device for

supporting the prior-to-sealing wvassel in the vacuum heating
furnace is unnecessary. Thus, the operations of insercing and

removing the vessel for vacuum heating ars Ffacilitaced.

Tris is the replacement sheet
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onto and fill said evacuation hole and the vicinity thereabout, and
hardening said sealing material ; characterised in that said sealing
material (18) is disposed, prior to vacuum heating, at a position
directly above said evacuation hol e of S@rd prior-to- sealing

doubl e-wal | ed vessel W th an | it &t val of space

CLAIMS

1. A method for making a metallic evacuated double-walled yggsel
(10) wherein said vessel consists of metallic inner (l1) and gyter
(12) vessels and the space (15) between said inner vessel and said
outer vessel forms an evacuated thermal insulating laver, the
method comprising the steps of

(a) forming a prior-to-sealing double-walled vessel by joining
said metallic inner vessel and said metallic outer vessel unitarily
together at the respective mouth portions cthereof, forming a
concavity {16, 21) in one of either said inner vessel (11) and said
outer (12) vessel, and punching inside said concavity an evacuation
hole (17, 22) through which to carry out wvacuum evacuation ;

(o) disposing prior to vacuum heating a solid shaped sealing
material (18) ; "

(c) placing said prior-to-sealing double-walled vessel inside
a'vécuum heating furnace, and vacuum avacuating via said evacuation
hole (17, 22) said cavity between said inner vessel and said outer
vessel to a specified degree of evacuation ; and

(d) carrying out vacuum sealing by hsating and melting said
sealing material, causing said melted sealing material to drcp down
onto and £ill said evacuation nole and the vicinity thereabout, and
hardening said sealing material ; characterised in that said
sealing material (18) is disposad, prior to vacuum heating, . at a
position directly above said evacuation hole of said prior-to-
sealing double-walled vassel witn an interval of space

therebetween.

2. A method for making a metallic evacuated double-walled vesse|
according to cléim 1, wherein a concavity (18) and an evacuation
hole (17) are formed in the bottom portion {13) of the outer vessel
(12) of a double-walled vessel, characterised in that a sealing hot
charge (18) comprising one of either a solid brazing meteriai and a
low temperature wmelting glass is disposed within said concavity

(15) at a2 position so as to be direc:ly above said evacuation hole

AR L

Jete:




t her ebetween. 2. A nethod for nmaking a netallic evacuated doubl e-wal | ed
vessel according to claim11, wherein.a concavity (16) and an evacuation
hole (17) are formed in the bottomportion (13) of the outer vessel (12) of
a doubl e-wal | ed vessel, characterised _i{bt_hat a sealing hot

when said double-walled vessel is inverted with an interval 4f
spacing being maintained between said sealing hot charge and saig
evacuation hole, said souble-walled vessel is inverted so that the
mouth portion thereof is directed downward and is placed in a
vacuum heating furnace, and vacuum evacuation and vacuum sealing

are carried out.

3. A method for making a metallic evacuated double-walled vessel
according to claim 1, characterised in that a concavity (21) and an
evacuation hole (22) are formed in the shoulder portion (19) of the
outer vessel of a double-walled vessel, a sealing hot charge (18)
comprising one of either a solid brazing material and a low
Cemperature melting glass is disposed within said concavity at a
position so as to be directly above said avacuation hole with an
interval of spacing being maintained betwean said sealing hot
charge and said evacuation hole, said double-walled wvessal is
pléc?d upright so that the mouth pbrtion thereof is directed upward
in a vacuum heating Zurnace, and vacuum eavacuation and Vvacuum

sealing are carried out.
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charge (18) conprising one of either a solid brazing material and a | ow
tenperature nelting glass is disposed within said concavity (16) at a
position so as to be directly above sai.d evacuation hole
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METALLIC EVALUATED DOUBLE WALLED VESSEL AND
PRODUCTION METHOO THEREFOR ‘

ABSTRACT

A method for making a metallic evacuated double-walled vessal
consisting of metallic inner and outer vessels with an evacuated
thermal insulating layer being formed by the space between the
inner vessel and che outer vessel. In the present invention, a
prior-to-sealing double-wa.lled' vassel 1is Eormed'by forming a
concavity in one of either the inner vessel and the ocuter vessel,
and punching in the concavity an eva.cuatibn hole through which to
carry oul vacuum evacuation. A solid sealing hot charge is then
disposed prior to wvacuum heating at a position directly above the
evacuation hole of the prior-to-sealing double~walled wvessel with
an interval of space being maintained between the sealing hot
charge and the evacuation hole. ' The prior-to-sealing double-
walled vessel is then placed inside-a vacuum heating furnace,  and
vacuum evacuation of the cavity between the inner wvessel and the
outer wvessel is carwzied out via the evacuation hole. The sealing
hot charge is heated and melts, causing it to drop down 'onco the
evacuation hole and the wvicinity therezbout, £illing the
evacuation hole. The sealing hot charge then cools and: hardens,
vacuum sealing the vessel. .
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-13 - when said double-walled vessel is inverted with an interval of
spaci ng bei ng mai ntai ned between said sealing hot charge and said
evacuation hol e, said souble-walled vessel is inverted so that the

-1-

.._...
-~

his Sheet Has Been Replaced

W

Thies (s the raskacemsm sheet

SRR



nmout h portion thereof is directed dowmward and is placed in a vacuum
heating furnace, and vacuum evacuati on and vacuum sealing are carried out.
3. A nethod for nmaking a netallic evacuated doubl e-wal |l ed vessel according

to claim1, characterised in that a concavity (21) and an
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evacuation hole (22) are fornmed in the shoul der portion (19) of the outer
vessel of a double-walled vessel, a sealing hot charge (18) conprising one
of either a solid brazing material and a | ow tenperature nelting glass is
di sposed within said concavity at a position so as to be dlrectly -above
sai d evacuation hole with an
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*\\N\\\\\\N\N\\\\\\
T,
1

' "
rﬂﬂhffﬂﬁ—rﬂffffdfﬂﬂﬂf,ﬂﬂd—

T

2 5 d-

TEWACEATIZ Bhest
. TR (41 2
LRy 1998

Thie & the



