
Nov. 4, 1969 R. M. ROWND 3,476,277 
WACUUM BOTTLES HAVING IMPROWED BOTTOM CLOSURES 

Filed Dec. 26, 1967 2. Sheets-Sheet 

- 

36N, 
37- N INVENTOR 
29:22,252 Aberlift, opung zzzz242 94.94 
a7 as 3 Ya awe 24s 

  

  

  

  

    

  

  

  

  



277 y 3,476 
WACUUM BOTTLES HAVING IMPROWED BOTTOM CLOSURES 

Fied Dec. 26, 1967 

R. M. ROWND Nov. 4, 1969 

2. Sheets-Sheet 2 

a/Aia, a 441 1474 

R] N N N N N N N N 

??ŠNo.zzzzzzzzzzzzzzZzZzZzZZZZZZZZZZZZZZZgà?g 
aa. 477 aaa. 4ZZZZZZZ p 

SSSSSSSSS 

  



United States Patent Office 3,476,277 
Patented Nov. 4, 1969 

3,476,277 
VACUUM BOTTLES HAVING MPROVED 

BOTTOM COSURES 
Robert M. Rownd, 925 Forrest Acres Court, 

Nashville, Tenn. 37220 
Filed Dec. 26, 1967, Ser. No. 693,558 

Int. C. A4741/02 
U.S. C. 215-13 19 Caias 

ABSTRACT OF THE DISCLOSURE 
A vacuum bottle having a vacuum insulated receptacle, 

a generally cylindrical protective jacket preferably made 
of resinous plastic material and received around said 
receptacle, and a bottom closure having a disengageable 
screw connection with the lower end of said jacket, Said 
bottom closure having an annular side wall portion with 
an outwardly facing frusto-conical end surface, said jacket 
having an inwardly facing frusto-conical surface engaging 
said frusto-conical end Surface on said bottom closure 
for holding said annular side wall of said bottom closure 
inwardly against outward expansion, said frusto-conical 
annular surfaces being in sealing engagement. The frusto 
conical annular surface on said bottom closure is prefer 
ably at a smaller angle to the axis of the vacuum bottle 
than the frusto-conical annular surface on said jacket. 
In one embodiment, the upper end of the bottom closure 
is formed with a V-shaped annular point while said jacket 
is formed with a downwardly facing V-shaped annular 
groove, mating with said point. The frusto-conical annular 
surfaces are formed on said point and groove. Preferably, 
the included angle of said V-shaped annular point is 
smaller than the included angle of said V-shaped annular 
groove. 

This invention relates to vacuum bottles or thermos 
bottles of the well known type having a vacuum insulated 
double walled receptacle, received within a protective 
jacket. The invention is particularly applicable to vacuum 
bottles in which the protective jacket is made of a resinous 
plastic material. 

In most cases, the protective jacket is provided with 
a removable closure so that the vacuum insulated re 
ceptacle can be removed and replaced. In this way a 
new vacuum insulated receptacle can be installed if the 
original receptacle is broken due to some accident. 
The present invention relates particularly to vacuum 

bottles in which the protective jacket is provided with a 
removable bottom closure. In certain prior constructions, 
a screw threaded connection was provided between the 
bottom closure and the lower end of the jacket. External 
threads were provided on the lower end of the jacket. 
The bottom closure had an annular side wall, formed 
with internal threads. In some cases a sealing ring was 
provided between the jacket and the annular side wall 
of the bottom closure. The purpose of the sealing ring 
was to make the vacuum bottle submersible, so that it 
could be immersed in wash water, while preventing any 
of the water from leaking into the space between the 
vacuum insulated receptacle and the jacket. 

This prior construction was satisfactory under normal 
conditions, but some difficulties were experienced when 
the bottom closure was screwed tightly onto the jacket. 
The tightening of the bottom closure tended to cause the 
upper end of the bottom closure to expand outwardly. 
The outward expansion tended to impair the effective 
ness of the sealing ring, so that the sealing ring could no 
longer produce a leakproof joint. Furthermore, the out 
wardly expanded side wall of the bottom closure pro 
truded outwardly beyond the jacket, which was unsightly. 
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Moreover, the outwardly protruding wall of the bottom 
closure tended to snag on clothing and the like. 
The present invention provides a vacuum bottle having 

a jacket with an improved bottom closure which screws 
onto or is otherwise removably secured to the jacket. 
Outward expansion of the side wall of the bottom closure 
is prevented. Moreover, the joint between the bottom 
closure and the jacket is sealed against the entry of water. 
To accomplish these new results, the adjacent side wall 
portions of the jacket and the bottom closure are formed 
with mating frusto-conical surfaces which prevent out 
Ward expansion of the bottom closure. Preferably, the 
frusto-conical surface on the bottom closure faces out 
Wardly, while the mating frusto-conical surface on the 
jacket faces inwardly. The angle between one frusto 
conical surface and the axis of the vacuum bottle is prefer 
ably smaller than the angle between the other frusto 
conical surface and the axis, so that the engagement be 
tween the frusto-conical surfaces is localized. In this 
way, the sealing pressure between the frusto-conical sur 
faces is increased so that a leakproof seal is produced. 
To provide extra assurance that the joint will be leak 
proof, a small amount of a Sealing composition may be 
employed between the frusto-conical surfaces. Such seal 
ing composition may comprise ordinary petroleum jelly, 
or a more sophisticated sealant, such as a silicone liquid 
or silicone grease. 

In one embodiment, the adjacent side wall portions of 
the jacket and the bottom closure are formed with a 
V-shaped annular point and a V-shaped annular groove, 
mating with the point. The frusto-conical annular sur 
faces are formed on the point and the groove. Preferably, 
the point is formed on the bottom closure, while the 
groove is formed on the jacket. However, this situation 
may be reversed. It is preferred to form the point with 
a smaller included angle than the included angle of the 
groove. This results in localized sealing engagement be 
tween the point and the groove, so as to insure a tight 
seal therebetween. 

Various other objects, advantages and features of the 
present invention will appear from the following descrip 
tion, together with the accompanying drawings, in which: 

FIG. 1 is an elevational view, partly in longitudinal 
section, of a vacuum bottle to be described as an illustra 
tive embodiment of the present invention. 

FIG. 2 is an enlarged fragmentary section, correspond 
ing to the lower left-hand portion of FIG. 1, and showing 
the joint between the jacket and the bottom closure. 

FIG. 3 is an elevational view of a modified vacuum 
bottle, to be described as another embodiment of the 
invention. 

FIG. 4 is a fragmentary longitudinal section of the 
vacuum bottle of FIG. 3. 

FIG. 5 is a fragmentary enlarged longitudinal section, 
showing a portion of the joint between the jacket and 
the bottom closure, with the components partially dis 
engaged. 

FIG. 6 is a fragmentary section corresponding to a 
portion of FIG. 5, but with the jacket and the bottom 
closure fully engaged. 

FIG. 7 is a fragmentary longitudinal section showing 
details of the joint between the jacket and the liner for 
the vacuum bottle, with the components partially dis 
engaged. 

FIG. 8 is a section similar to FIG. 7, but with the 
components fully engaged. 
As previously indicated, FIGS. 1 and 2 illustrate a 

vacuum bottle 1, which comprises the usual double walled 
vacuum insulated receptacle or filler 2. Normally, the 
filler 2 is made of glass, and thus is quite fragile. The 
illustrated filler 2 comprises inner and outer walls 3 and 
4, with an evacuated space 5 therebetween. The upper 
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ends of the inner and outer walls 3 and 4 are connected 
together by a curving rim portion 6. The filler 2 has a 
mouth 7, through which liquids are poured into and out 
of the filler. 
As illustrated, the lower end of the outer wall 4 is 

formed with a tubulation 8, constituting the sealed off 
remnant of the tube through which the space 5 was 
evacuated. A cup-shaped tip protector 9 is mounted on the 
filler 2 around the tubulation 8. The tip protector 9 may 
be cemented or otherwise secured to the filler 2. It will 
be understood that the tip protector 9 may be made of 
a resinous plastic material, metal, or any other suitable 
material. 
The vacuum bottle 1 is provided with a protective jacket 

10 which surrounds and protects the fragile filler 2. The 
illustrated jacket 10 is made of a resinous plastic material, 
but other suitable materials may be employed. 
As shown, the jacket 10 is generally cylindrical in shape. 

It has a slight upward taper, which facilitates the molding 
of the jacket from a resinous plastic material. 
Near its upper end, the jacket 10 has a slightly reduced 

portion 11 adapted to receive a drinking cup 12 in an 
inverted position. The cup 12 is preferably made of a 
resinous plastic material, but may be made of other suit 
able materials. When not in use, the cup 12 may be 
mounted on the upper end of the jacket 16. Mating screw 
threads 13 and 14 are preferably formed on the jacket 0 
and the cup 12, for disengageably securing the cup to the 
jacket. The screw threads 13 are formed on the reduced 
portion 11 of the jacket 10. 
Above the reduced portion 11, the jacket 10 is still 

further reduced to form a neck portion 15. Means are 
provided on the neck portion 15 to retain the filler 2 in 
the jacket. Thus, the illustrated neck portion 5 is formed 
with an inwardly projecting annular flange 16 which over 
hangs the curved upper end portion 6 of the filler 2. A 
soft resilient sealing ring or gasket 17 is illustrated as being 
interposed between the fange 16 and the filler 2. The 
sealing ring 17 prevents any leakage of liquids between 
the upper ends of the filler 2 and the jacket 10. 
A stopper 18 is illustrated as being mounted in the 

mouth 7 of the filler 2, to retain liquids therein. The 
illustrated stopper 18 is adapted to be removably secured 
to the neck portion 15 of the jacket 10. Thus, the stopper 
18 is formed with a mounting ring 19 which has an out 
wardly projecting flange 20 and a downwardly projecting 
flange 21. In the illustrated construction, mating screw 
threads 22 and 23 are formed on the neck portion 15 
and the flange 21, for disengageably securing the stopper 
18 to the jacket 10. 
The illustrated stopper 18 is hollow and thus is formed 

with a cavity 24. The upper end of the cavity 24 is closed 
by a disc 25. The cavity 24 may be filled with an insulating 
material, such as ground cork, if desired. 
A pouring lip 26 projects upwardly and flares outwardly 

from the flange 16 on the jacket 10. The pouring lip 
26 makes it easy to pour liquids from the vacuum bottle, 
without causing the liquids to run down the side of the 
jacket 10. 
To enclose and retain the filler 2, the lower end of the 

jacket 10 is closed by a bottom closure 27, which is re 
movably mounted on the jacket. The illustrated closure 
27 is generally cup-shaped, and thus comprises a bottom 
wall 28 and an annular side wall 29. Means are provided 
on the bottom wall 28 to support and retain the filler 2. 
As shown, a soft resilient sleeve 30 is introduced between 
the bottom wall 28 and the filler 2. The sleeve 30 is snugly 
received around the tip protector 9. The upper end of the 
sleeve engages a shoulder 31 on the tip protector 9. It will 
be seen that the sleeve 30 is received within and located 
by a generally cylindrical socket member 32 which pro 
jects upwardly from the bottom wall 28. Longitudinal 
ribs 33 are formed within the sleeve 32, to engage and 
support the sleeve 30. Preferably, the sleeve 30 is made 
of natural or synthetic rubber. The sleeve provides a firm 
yet resilient support for the fragile filler 2. 
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4. 
The jacket 10 and the bottom closure 27 are formed 

with adjacent annular side wall portions 34 and 35 which 
are disengageably joined. As shown to best advantage in 
FIG. 2, the upper side wall portion 35 on the bottom 
closure 27 is received around the outside of the lower 
side wall portion 34 on the jacket 10. Means are provided 
for disengageably securing the bottom closure 27 to the 
jacket 10. In the illustrated construction, such means 
comprise mating screw threads 36 and 37 on the side wall 
portions 34 and 35. The illustrated screw threads 36 on 
the jacket 10 are external, while the screw threads 37 
on the bottom closure 27 are internal. The screw threads 
may be replaced with equivalent elements, such as bayonet 
lugs, for example. 

In accordance with the present invention, means are 
provided to prevent the expansion or flaring of the side 
wall portion 35 on the bottom closure 27, due to tighten 
ing of the threads 36 and 37. For this purpose, the illus 
trated vacuum bottle 1 is formed with an annular frusto 
conical surface 38 on the upper end of the side wall por 
tion 35 of the bottom closure 27. A mating frusto-conical 
annular surface 39 is formed on the side wall portion 34 
of the jacket 10. The frusto-conical surface 38 on the 
bottom closure 27 faces upwardly and outwardly, while 
the frusto-conical surfaces 39 on the jacket 10 faces down 
wardly and inwardly. It will be seen that the frusto 
conical surface 39 is formed on the lower side of a flange 
40, projecting outwardly from the side wall portion 34. 
The illustrated flange 40 is substantially flush with the 
outside of the side wall portion 35 on the bottom 
closure 27. 
When the bottom closure 27 is screwed onto the jacket, 

the frusto-conical surface 38 is pressed firmly against the 
frusto-conical surface 39. The inclination of the surfaces 
38 and 39 produces a camming action which obviates 
any possibility of outward expansion of the side wall 
portion 35. 
The engagement of the frusto-conical surfaces 38 and 

39 produces a seal which prevents the passage of water 
through the joint between the jacket 10 and the bottom 
closure 27. To increase the efficiency of the seal, the 
frusto-conical surfaces 38 and 39 are preferably inclined 
at slightly different angles. Preferably, the angle between 
the frusto-conical surface 38 on the bottom closure 27 
and the axis of the vacuum bottle is slightly smaller than 
the angle between the surface 39 and the axis. For ex 
ample, in one construction, the angle between the frusto 
conical surface 38 and the axis was 60 degrees while the 
angle between the surface 39 and the axis was 68 degrees. 
Thus, the frusto-conical surface 38 on the bottom closure 
27 is preferably more sharply pointed or angled than the 
frusto-conical surface 39 on the jacket 10. With this con 
struction, the engagement between the frusto-conical sur 
faces 38 and 39 is localized toward the inside of the 
side wall portion 35. Due to the localized engagement, 
greater Sealing pressure is developed between the sur 
faces 38 and 39 when the threads 36 and 37 are tightened. 
Accordingly, a tight seal is more easily developed between 
the surfaces 38 and 39. 

It will be seen that the side wall portion 35 of the 
bottom closure 27 comes to a V-shaped annular point 41 
at its upper end. The point 41 is formed at the intersec 
tion of frusto-conical Surface 38 and the inner surface 42 
of the side wall portion 35. The inner surface 42 is gen 
erally cylindrical, but with a slight taper to facilitate the 
molding of the bottom closure 27 from resinous plastic 
materials. 
The V-shaped point 41 is adapted to mate with a V 

shaped annular groove 43 on the jacket 10. The V-shaped 
groove 43 is defined by the intersection of the frusto 
conical surface 39 and the outer surface 44 of the side 
wall portion 34. The sealing engagement between the 
bottom closure 27 and the jacket 10 is localized by the 
V-shaped point 41. 
To provide a greater assurance that a perfect seal 
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will be formed between the bottom closure 27 and the 
jacket 10, a small amount of a sealing composition may 
be employed between the point 41 and the groove 43. 
For example, a thin layer of petroleum jelly may be ap 
plied to the point 41. Instead of the petroleum jelly, more 
Sophisticated sealants may be employed, such as a silicone 
liquid or a silicone grease. Only a very small amount of 
Sealant is required, so that the presence of the sealant will 
not normally be apparent to the user of the vacuum 
bottle. 

Due to the sealing engagement between the frusto 
conical surfaces 38 and 39, the vacuum bottle 1 may be 
cleaned by immersing it in wash water, without any sub 
stantial hazard that water will leak into the space be 
tween the filler 2 and the jacket 10. The submersibility 
of the vacuum bottle makes it easy to clean. 
The bottom closure 27 does not have to be removed 

unless the filler 2 is broken, due to some accident. The 
bottom closure 27 is then unscrewed from the jacket 18, 
So that a new filler 2 may be inserted into the jacket. The 
bottom closure 27 is then screwed onto the jacket 10 until 
the frusto-conical surface 38 comes into sealing engage 
ment with the frusto-conical surface 39. The sealing en 
gagement is localized near the V-shaped point 45, so 
that is is easy to form a tight seal. The interlocking en 
gagement between the point 41 and the groove 43 prevents 
any outward expansion of the upper side wall portion 35 
on the bottom closure 27. Thus, the side wall portion 
35 remains flush with the flange 40. There is no unsightly 
protrusion or flaring of the side wall portion 35 on the 
bottom closure 27. 

FIGS. 3-8 illustrate another embodiment of the in 
vention in the form of a modified vacuum bottle 45. It 
Will be seen that the vacuum bottle 45 is of the wide 
mouth type. Thus the vacuum bottle 45 comprises a 
vacuum insulated filler 46 having a wide mouth 47. The 
filler 46 is like a jar, in that the mouth 47 is not necked 
down, but is as large as the body of the filler 46. In other 
respects, the filler 46 is similar to the filler 2. Thus, the 
filler 46 has inner and outer walls 48 and 49, a rounded 
top edge 50, a tubulation 51, and a tip protector 52, 
which are similar to the corresponding elements of the 
filler 2. 
The fragile filler 46 is enclosed within a protective 

jacket 53, preferably made of a suitable resinous plastic 
material. Examples of Suitable materials are polyethylene, 
polypropylene and polystyrene. It will be understood 
that other materials may be employed. 
AS before, the jacket 53 is generally cylindrical, with 

a slight taper to facilitate the molding of the jacket. Near 
its upper end, the jacket 53 has a reduced portion 54 
adapted to receive a drinking cup 55, which is similar to 
the cup 12. Mating screw threads 56 and 57 are prefer 
ably provided on the reduced portion 54 and the cup 55, 
for disengageably securing the cup to the jacket. 
The vacuum bottle 45 differs from the vacuum bottle 

1 in that the vacuum bottle 45 has a protective liner 58 
which is received within the inner wall 48 of the filler 
46. The liner 58 prevents breakage of or damage to the 
filler 46. Wide mouth fillers are particularly susceptible to 
breakage, due to the insertion of spoons and other hard 
objects into the filler. Such vacuum bottles are very use 
ful for holding hot and cold foods which are eaten di 
rectly out of the vacuum bottle. The liner 58 provides for 
the insertion of spoons or other implements, without any 
danger that the filler 46 will be broken or even scratched. 
Any small scratch generally results ultimately in the 
breakage of the filler. The liner 58 also makes it pos 
sible to use ice cubes in the filler, which would usually 
cause breakage of the filler in the absence of the liner. 
The liner 58 is preferably made of a resinous plastic 

material, but may be made of other durable materials. 
Suitable plastic materials include polyethylene, poly 
propylene and polystyrene, for example. 
Near its upper end, the illustrated liner 58 has a down 
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6 
wardly facing shoulder 59 which engages the curved upper 
edge 50 of the filler 46. The liner 58 has an enlarged 
mounting portion 60 which projects upwardly above the 
filler 46. The mounting portion 60 is adapted to receive 
a stopper 61. Means are preferably provided for disen 
gageably securing the stopper 61 to the mounting portion 
60. As shown, mating screw threads 62 and 63 are formed 
on the mounting portion 60 and the stopper 61. 
At its upper end, the mounting portion 60 flares up 

Wardly and outwardly to a pouring lip 64, which is formed 
at the upper extremity of an outwardly projecting annular 
flange 65. 
A sealed joint is provided between the upper ends of 

the jacket 53 and the liner 58, to exclude liquids from 
the space between the jacket and the filler 46. The forma 
tion of a joint at this point makes it possible to produce 
the jacket 53 and the liner 58 from two different plastic 
materials. Normally, the liner 58 is made of a plastic ma 
terial which is light colored or transparent. However, it 
is generally preferable to use a darker colored plastic ma 
terial for the jacket 53. 

In the illustrated construction, the upper mounting por 
tion 60 of the liner 58 is formed with a cylindrical outer 
Surface 66 which is received within a reduced upper end 
portion 67 on the jacket 53. The outwardly projecting 
flange 65 overhangs the upper end of the reduced por 
tion 67. It is preferred to provide a downwardly project 
ing annular tongue or flange 68 on the outwardly project 
ing flange 65. The illustrated flange 68 tapers downwardly 
and is adapted to be received in an annular groove 69, 
formed on the upper end of the jacket 53. The groove 
69 has a taper which corresponds generally to the taper 
of the flange 68. The formation of the annular groove 69 
on the upper end of the reduced portion 67 produces inner 
and Outer upwardly projecting flanges 70 and 7 on the 
opposite sides of the groove. The inner flange 70 is adapted 
to be received in an annular groove 72, formed on the 
liner 58 between the flange 68 and the cylindrical outer 
surface 66. 

It is preferred to spin-weld the joint between the jacket 
53 and the liner 58 so that the joint will be mechanically 
Secure and leakproof. Spin-welding is a variety of heat 
welding, in which the heat between the plastic parts is 
developed by friction. One of the parts is spun relative to 
the other, as the parts are pressed into engagement. Of 
course, both parts may be spun in opposite directions, if 
desired. The spinning movement between the parts de 
velops sufficient heat, due to friction, to soften the parts 
to a welding temperature. The spinning movement is then 
stopped so that the weld between the parts will be com 
pleted as the joint cools. In the illustrated vacuum bottle 
45, the spin-weld is produced between the flanges 68, 70 
and 71. To complete the weld, relative spinning movement 
is produced between the jacket 53 and the liner 58. In 
the illustrated construction, the inner flange 70 on the 
jacket 53 is higher than the outer flange 71, and also 
higher than the flange 68 on the liner 58. Thus, the great 
est friction is developed between the upper end of the 
flange 70 and the groove 72 on the liner. The resulting 
frictional heat softens the flange 70, so that plastic mate 
rial from the flange 70 flows into the groove 72, and also 
into the groove 69, to insure that a secure weld will be 
formed. After sufficient spinning movement to develop the 
required heat, the spinning movement is stopped so that 
the joint will cool, to complete the weld. The completed 
joint is shown to best advantage in FIG. 8. It will be seen 
that material from flange 70 has filled the upper extremity 
of the groove 72, and that the height of the flange 70 
has been reduced, by displacement of the softened plastic 
material, so that all of the flanges 68, 70 and 71 are the 
same height. Moreover, the flange 68 is securely seated 
and welded into the groove 69. 
While a spin-welded joint is highly advantageous, it 

will be understood that the joint between the jacket 53 
and the liner 58 may be completed in some other manner, 
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as by solvent welding, or the use of an adhesive material. 
The vacuum bottle 45 of FIGS. 4-8 has a bottom clo 

sure 73 which is similar to the closure 27 of FIG. 1. Thus, 
the closure 73 is preferably made of a resinous plastic 
material, and is formed with a bottom wall 74 and an an 
nular side wall 75. Supporting means are introduced be 
tween the bottom wall 74 and the tip protector 52 on 
the filler 46. As before, a soft resilient sleeve 75 is mount 
ed around the tip protector 52. The upper end of the 
sleeve engages a shoulder 76 on the tip protector. A 
socket member 77 is provided on the bottom wall 74 to 
receive and support the lower end of the resilient sleeve 
75. 
The bottom closure 73 has an upper annular wall por 

tion 78 which is received around a lower annular wall 
portion 79 on the jacket 53. Means are provided for dis 
engageably securing the bottom closure 73 to the jacket 
53. Such means preferably comprise mating screw threads 
80 and 81 on the adjacent wall portions 78 and 79. 
Means are provided on the jacket 53 and the bottom 

closure 73 to prevent outward expansion of the upper 
side wall portion 78 of the bottom closure 73, when the 
screw threads 80 and 31 are tightened. In this case, such 
means preferably take the form of a V-shaped annular 
point or tongue 82 and a V-shaped annular groove 83. 
The elements 82 and 83 are adapted to interlock, so as to 
prevent outward expansion or flaring of the bottom clo 
Sure 73, when it is screwed tightly onto the jacket 53. 
The elements 82 and 83 may be interchanged between the 
side wall portions 78 and 79 on the bottom closure 73 
and the jacket 53. However, it is preferred to form the 
V-shaped point or key 82 on the upper end of the side 
wall portion 78 on the bottom closure 73, while the V 
shaped groove 83 is preferably formed on the jacket 53. 
As illustrated, the V-shaped groove 83 is formed on a ; 
downwardly facing shoulder 84, formed on side wall por 
tion 79 of the jacket, above the threads 81. 
The V-shaped point 82 and the W-shaped groove 83 

provide frusto-conical surfaces which act in a manner 
similar to the frusto-conical surfaces 33 and 39 of the 
vacuum bottle . Thus, the V-shaped point 82 has an out 
wardly facing frusto-conical surface 85 which is engage 
able with an inwardly facing frusto-conical surface 86 of 
the V-shaped groove 83. The surfaces 85 and 86 have a 
camming action which prevents any outward flaring of the 
side wall portion 78 on the bottom closure 73. 

In addition to preventing expansion of the side wall 
portion 78, the V-shaped point 82 and the V-shaped 
groove 83 form a Seal, so as to prevent the leakage of 
water therebetween, into the space within the jacket 53. 
To provide for an easy and more effective seal, the in 
cluded angle of the V-shaped point 82 is preferably less 
than the included angle of the V-shaped groove 83, so that 
the area of engagement between the point and the groove 
will be localized at the upper extremity of the point. The 
localized engagement increases the sealing pressure be 
tween the point and the groove, when the bottom closure 
73 is screwed tightly onto the jacket 53. To cite an ex 
ample, the included angle of the point 82 was 80 degrees, 
while the included angle of the groove 93 was 90 degrees, 
in one construction. These dimensions are indicated in 
FIG. 5. It will be understood, however, that these angles 
are subjected to wide variation. 
The height of the V-shaped point or tongue 82 is prefer 

ably greater than the depth of the V-shaped groove 83 
so that the point will penetrate into engagement with the 
upper extremity of the groove when the bottom closure 
73 is screwed onto the jacket 53. In one construction, the 
height of the V-shaped point 82 was 0.025 inch while the 
depth of the groove 83 was 0.020 inch. These dimen 
sions are indicated on FIG. 5, but it will be understood 
that they are subject to wide variation. When the point 82 
is pressed into the groove 83, there is a small clearance 
between the shoulder 84 on the jacket 53 and the upper 
end surface 87 on the bottom closure 73. This clearance 
is indicated as 0.005 inch in FIG. 6, but, of course, this 
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dimension is subject to. wide variation. The clearance al 
lows for compression of the point 82 to insure a good 
seal when the screw threads 80 and 81 are tightened. 

Here again, a small amount of a sealing composition 
may be employed between the point 82 and the groove 83 
to make it easy to obtain a perfect seal. Any suitable seal 
ant may be employed, such as a smallamount of petroleum 
jelly, or a silicone liquid or grease, for example. , 

Various other modifications, alternative constructions 
and equivalents may be employed without departing from 
the true spirit and scope of the invention, as exemplified 
in the foregoing description and defined in the following 
claims. 

I claim: 
1. A vacuum bottle, comprising: 
a vacuum insulated filler, 
a protective jacket mounted around said filler, 
means on said jacket for engaging and retaining the 

upper end of said filler, 
a bottom closure removably mounted on the lower 

end of said jacket, : - - . . . . 

and means on said bottom closure for engaging and re 
taining the lower end of said filler, 

said jacket and said bottom closure having adjacent 
annular wall portions with mating frusto-conical Sur 
faces inclined at slightly different angles for holding 
said annular wall portion of said bottom closure 
against outward expanding movement. 

2. A vacuum bottle according to claim 1 in which said 
frusto-conical surfaces are in sealing engagement to form 
a seal between said jacket and said bottom closure. 

3. A vacuum bottle according to claim : 
in which said frusto-conical surface on Said bottom clos 

ure faces outwardly, 
while said frusto-conical surface on said jacket faces 

inwardly. 
4. A vacuum bottle according to claim 1: 
in which said frusto-conical surface on said bottom 

closure faces outwardly, 
while said frusto-conical surface on said jacket faces 

inwardly, 
said frusto-conical Surface on said bottom closure ex 

tending at a smaller angle to the axis of the vacuum 
bottle than in the case of the frusto-conical surface 
on said jacket, 

whereby the effectiveness of the sealing contact be 
tween said frusto-conical surfaces is increased. 

5. A vacuum bottle according to claim 1: 
in which said adjacent annular wall portions include a 

V-shaped annular point on one of said wall portions 
and a V-shaped annular groove on the other wall 
portion, 

said frusto-conical surfaces being formed on Said V 
shaped annular point and said V-shaped annular 
groove. 

6. A vacuum bottle according to claim 5: 
in which the included angle of said V-shaped annular 

point is smaller than the included angle of said V 
shaped annular groove, 

whereby said V-shaped annular point engages said V 
shaped annular groove with localized line contact. 

7. A vacuum bottle according to claim 6: 
in which said V-shaped annular point is on said bottom 

closure, 
while said V-shaped annular groove is on said jacket. 
8. A vacuum bottle, comprising: 
a vacuum insulated receptacle, 
a generally cylindrical protective jacket made of 

resinous plastic material and received around said 
vacuum insulated receptacle, Y 

means on the upper end of said jacket for engaging 
and retaining the upper end of said receptacle, 

a generally cup-shaped bottom closure made of resinous 
plastic material for closing the lower end of said 
jacket, 

said bottom closure having a botton Wall and an annu 
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lar side wall portion projecting upwardly therefrom, 

means on said bottom wall for engaging and retaining 
said vacuum insulated receptacle, 

said jacket having an annular side wall portion ad 
jacent said annular side wall portion on said bottom 
closure, 

said annular side wall portion of said jacket having a 
reduced annular portion received within said annular 
side wall portion on said bottom closure, 

mating screw thread means on said reduced annular por 
tion and said annular side wall portion of said bottom 
closure for disengageably securing said bottom 
closure to said jacket, 

a first frusto-conical annular surface inclined at one 
angle on the upper end of said annular wall portion 
of said bottom closure, - 

and a second frusto-conical annular surface inclined at 
another angle on said annular wall portion of said 
jacket mating with said first frusto-conical annular 
surface for holding the upper end of said annular 
side wall portion of said bottom closure inwardly 
against outward expanding movement. 

9. A vacuum bottle according to claim 8: 
in which said first frusto-conical annular surface faces 

outwardly, 
while said second frusto-conical annular surface faces 

inwardly. 
10. A vacuum bottle according to claim 8 in which 

said first and second frusto-conical annular surfaces are 
in sealing engagement. 

11. A vacuum bottle according to claim 8: 
in which one of said frusto-conical annular surfaces is 

at a smaller angle to the axis of the vacuum bottle 
than the other frusto-conical annular surface, 

whereby the contact between said frusto-conical annular 
surfaces is localized to promote a tight seal there 
between. 

12. A vacuum bottle according to claim 8: 
in which one of said annular side wall portions is 
formed with a V-shaped annular groove, 

while the other annular side wall portion is formed 
with a V-shaped annular point mating with said 
groove, 

said frusto-conical annular surfaces being formed on 
said V-shaped annular point and said V-shaped an 
nular groove. 

13. A vacuum bottle according to claim 12: 
in which the included angle of said V-shaped annular 

point is smaller than the included angle of said 
V-shaped annular groove, 

whereby the engagement therebetween is localized to 
promote a tight seal therebetween. 

14. A vacuum bottle according to claim 12 in which 
the height of said V-shaped annular point is greater than 
the depth of said V-shaped annular groove. 

15. A vacuum bottle, comprising: 
a vacuum insulated receptacle, 
a generally cylindrical protective jacket made of resin 

ous plastic material and received around said vacuum 
insulated receptacle, 

means on the upper end of said jacket for engaging and 
retaining the upper end of said receptacle, 
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10 
a generally cup-shaped bottom closure member of 

resinous plastic material for closing the lower end 
of said jacket, 

Said bottom closure having a bottom wall and an 
annular side wall portion projecting upwardly there 
from, 

means on said bottom wall for engaging and retaining 
said vacuum insulated receptacle, 

said jacket having an annular side wall portion adjacent 
said annular side wall portion of said bottom closure, 

said annular side wall portion of said bottom closure 
being received around said annular side wall portion 
of said jacket, 

mating screw threads on said annular side wall portions 
of said jacket and said bottom closure for disengage 
ably securing said bottom closure to said jacket, 

and interlocking tongue and groove elements inclined 
at different angles on said annular side wall portions 
for preventing outward expansion of said annular 
side wall portion of said bottom closure, 

One of said tongue and groove elements facing upwardly 
while the other element faces downwardly. 

16. A vacuum bottle according to claim 15: 
in which said tongue element projects upwardly on said 

bottom closure, 
while said groove element faces downwardly on said jacket. 
17. A vacuum bottle according to claim 15 in which 

said tongue and groove elements are generally V-shaped. 
18. A vacuum bottle, comprising: 
a vacuum insulated receptacle, 
a protective jacket made of resinous plastic material 
and received around said vacuum insulated receptacle, 

and a liner made of resinous plastic material and re 
ceived within said vacuum insulated receptacle, 

said liner having an upper end portion with an out 
wardly projecting annular flange, 

said flange being formed with a downwardly projecting 
annular flange which tapers downwardly, 

said jacket having an upper end portion with an up 
wardly facing annular groove therein for receiving 
said downwardly projecting flange on said liner, 

said groove having a taper corresponding to the taper 
of said downwardly projecting flange, 

said downwardly projecting flange being securely 
bonded to said upper end portion of said jacket. 

19. A vacuum bottle according to claim 18 in which 
said downwardly projecting flange is frictionally welded 
to said upper end portion of said jacket. 
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