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UNITED STATES 

2,666,979 

PATENT OFFICE 
2,666,979 

METHOD FOR ATTACHING MEMBERS BY 
WACUUM PRESSURE 

Laurence W. Van Dusen, San Diego, Calif., as 
signor to Van Dusen Engineering Company, 
San Diego, Calif., a copartnership 
Application March 6, 1948, Serial No. 13,368 

(C. 29-148.2) 4. Claims. 

This invention relates to the use of Vacuum 
pressure for securing members in assembled rela 
tion. This invention finds usefulness in a number 
of different fields and is particularly useful in 
connection with vacuum insulated containers and 
in securing together structural units composed of 
glass, tile, ceramics, and vitreous products gen 
erally, as well as plastic materials and metallic 
materials. 
An important object of this invention is to 

provide a new and improved method for Securing 
together structural or other members by vacuum preSSure. 
Another object is to provide new and improved 

forms of vacuum insulated containers. 
A further object is to provide a novel form 

of resilient sealing ring adapted to be confined 
between members secured in assembled relation 
by suction pressure. 
A more detailed object is to provide an improved 

sealing ring and mounting therefor for attach 
ing a plurality of members forming a composite 
container in assembled relation by means of suc tion preSSure. 
Other objects and advantages will appear here 

inafter. 
In the drawings: 
Figure 1 is a side elevation partly in Section 

showing a vacuum insulated container embody ing my invention. 
Figure 2 is a sectional plan view taken Sub 

stantially on the line 2-2, as shown in Figure 1. 
Figure 3 is a sectional detail partly broken 

away showing the method of withdrawing air 
from space between nesting container shells in 
accordance with my invention, and also illustrat 
ing a preferred type of resilient seal ring. 

Figure 4 is a view similar to Figure 3 illustrat 
ing the container parts as held in assembled rela 
tion by vacuull preSSure. 

Figure 5 is a side elevation partly in section 
showing a riodified form of vacuun insulated 
container such as, for example, a coffee pot. 

Figure 6 is a sectional detail of the Seal ring 
and mounting employed in connection. With the 
device shown in Figure 5, prior to extraction of 
air between the container shells. 

Figure 7 is a view similar to Figure 6 showing 
the parts in assembled relation under vacuum preSSul'e. 

Figure 8 is a perspective view of an item of 
household furniture having various component 
parts maintained in assembled relation by means 
of the process and apparatus embodying my 
invention. 
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Figure 9 is a sectional view partly broken away 

taken substantially on the lines 9-9, as shown in Figure 8. 
Figure 10 is a side elevation partly in section 

showing a further modified form of vacuum insu 
lated container embodying my invention. 

Figure 11 is a sectional detail partly broken 
a Way ShoWing On an enlarged scale the sealing 
ring and associated parts used in connection with 
the device illustrated in Figure 10. 

Figure 12 is a partial perspective view showing 
details of the hinge construction of the device shown in Figure 10. 
Figure 13 is a sectional elevation showing the 

application of my invention to a skylight con Struction. 
Referring to the drawings, the ice bucket shown 

in Figures 1 to 4 illustrates a preferred embodi 
ment of my invention. The parts of the device 
may be formed of any suitable or desirable mate 
rials, but I have chosen to illustrate the broad 
principles of my invention in connection with 
materials Such as glass, tile, and other vitreous 
Substances. Accordingly, the outer shell and 
the inner shell may be constructed of glass. 
The inner shell is adapted to fit within the 
outer shell and to define a clearance space or 
chamber 2 therebetween. The inner shell 
is provided with an outwardly extending lip 3 
which may extend into a recess f 4 provided in 
the upper portion of the outer shell O. Paral 
lel shoulders or radial surfaces 5 and is on the 
inner and Outer shells respectively cooperate with 
the shells to define a cavity if which encircles 
the inner shell ff. As shown in the drawings, 
the shells are circular in cross-section, and ac cordingly the cavity it is annular in shape. 
Means are provided for sealing the clearance 

Space 2 and for evacuating the air therefrom in 
Order to hold the shells and in assembled 
relation and to provide an insulation jacket for 
the inner shell . As shown in the drawings, 
this means includes a resilient sealing ring 8 
mounted within the annular cavity 7 and adapt 
ed to contact the juxtapositioned shoulders 5 
and 6. A port comprising a lateral opening 9 
is provided in the upper portion of the outer shell 

, and a hollow needle 2 is adapted to be in 
Serted through the port f9 to pierce the central 
body portion of the sealing ring E8. A flexible 
hose 2 is connected to the hollow needle 2 and 
to a device 22 for applying suction pressure to 
the hose 2 f and needle 20. The device 22 may 
include a vacuum pressure gage 23 and a valve 
24 leading to a line 25 connected to a source of 
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vacuum pressure. Accordingly, when the valve 
24 is opened, suction in the hose 2 and needle 
25 serves to evacuate the space 2 between the 
inner and outer shells and thereby compress the 
resilient rubber-like sealing ring 8. The ring 
8 then may take the shape illustrated in Fig 
ure 4. 
While it is recognized that rings of conven 

tional circular cross-section may be employed in 
connection with my invention, I prefer to use 
rings having a noncircular cross-section Such as, 
for example, as shown in Figures 3, 6 and 9. 
Each of these forms of Sealing rings has a cen 
tral body section and a plurality of outwardly ex 
tending lips which initially contact the adjacent 
Shoulders 5 and 6. 
The construction is such that the lips form an 

adequate seal to permit evacuation of the space 
2 to proceed, and after a pressure differential 

is established between the space 2 and the in 
terior of the shell the Sealing ling is distort 
ed Sufficiently to bring the central body polition 
into contact with the shoulder's 5 and 6. AS 
shown in Figure 3, the lips 26 initially contact 
the shoulders 5 and 6, and a relatively light 
endwise force is Sufficient to effect an initial 
seal. When a large pressure differential is estab 
lished between the space 2 and the interior of 
the shell f, the ring is distorted as shown in 
Figure 4. This feature has been found to be 
highly advantageous, since the Space between 
the shoulders 5 and 6 may not be absolutely 
uniform, particularly if glass is employed as the 
material for the shells, and hence the provision 
of the lips 26 enables an initial Seal to be effected 
between the shells even though some irregular 
ity of the surfaces 5 and 6 exists. 
When the Space f2 has aen evacuated to the 

desired degree, the hollow needle 20 is simply 
withdrawn through the opening 9. The pierced 
hole in the rubber-like ring 3 promptly seals 
itself under the force exerted by the pressure 
differential. It Will be observed that a rela 
tively small difference in pressure will produce a 
relatively large force, because the mounting of the 
ring is Such that the full effective end area 
of the inner shell including the lip 3 is avail 
able to atmospheric pressure. Accordingly, the 
unit pressure on the rubber ring is relatively high, 
and an effective seal of the puncture is easily 
maintained. 
For example, it may be shown that the pres 

Sure tending to Seal the ring against the flanges 
is equal to it r?...P, where r is the mean radius 
of a circular rubber Washer and P is the atmos 
pheric pressure. The area of the rubber on which 
this pressure is acting is equal to ird up, where d 
is the dia.netei of the circular rubber washer 
and 20 is the Width acroSS a Section of the washer. 
The total pressure U in p.s. i. tending to seal the 
rubber washer equals the total pressure acting 
divided by the area of the rubber on which this 
pressure is acting. 

2P 
tr. d. v. Hence U=( 

Since d=2r, the total pressure acting on the rub 
berring equals 

On an 8' diameter circle using a rubber ring 
%' in width across a section, the total sealing 
pressure is approximately 240 p.s. i., the unit 
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4. 
pressure tending to cause the leak to be atmos 
pheric, or approximately 15 p.s. i. Accordingly, 
an effective sealing action is accomplished. 
The inner surface 27 of the outer shell may 

be silvered prior to assembly with the inner shell 
. This silvering not only lends an attractive 

appearance to the device but is effective in re 
flecting a major portion of radiant energy which 
might otherwise be transmitted through the 
shells to heat the contents of the inner shell . 
Since the silvering operation can be accomplished 
before assembly of the shells, it is possible to 
effect substantial manufacturing economies in 
applying the silver coating to the inner surface 
of the shell . 
A lid 28 of any suitable or desirable shape may 

be provided to close the opening in the upper end 
of the inner shell . This lid 28 may rest on the 
upper surface 29 of the lip 3. The vacuum in 
sulated container provided by the nesting shells 
to and may be used for any suitable or desir 
able purpose such as, for example, as 2 container 
for cracked ice or ice cubes. By Suitably propor 
tioning the inner and outer shells a vacuum in 
sulated drinking glass may be provided. It will 
be understood that the lid 28 may be omitted if 
desired. 

In Figures 5, 6 and 7 I have shown details of 
coffee making apparatus which may employ es 
sential features of my invention. Inner and 
outer nesting shells 30 and 3 f. respectively are 
provided, and these shells define a clearance 
space 32 therebetween. The shells may beformed 
of glass or any other suitable material. An an 
nular cavity 33 is formed between shoulders. 34 
and 35, and a resilient rubber-like sealing ring 
36 is positioned in the cavity. Lips 37 on the 
ring contact the shoulders initially, and upon in 
sertion of the hollow needle 20 through the port 
31a and through the body of the ring 36 the Space 
32 may be partially evacuated to compress the 
ring 33 to the distorted shape illustrated in Fig 
ure 7. Upon withdrawal of the hollow needle 20 
the end pressure between the shoulders 34 and 
35 seals the puncture in the ring and permits no 
leakage whatever. To this extent the device 
shown in Figure 5 is similar to that described in 
connection with Figures 1 to 4 above, 
A basket-type insert generally designated 38 

may be positioned within the inner shell 3. This 
insert may be of conventional style and includes 
a circular perforated container 39 mounted on 
tube 40 and provided with a flanged base 4. 
Ground coffee placed in the container 38 is sub 
jected to so-called percolator action, when the 
fiuid within the inner shell 3 is heated. The 
lid 42 may include the usual sight indicator 43 
for observing the percolating action. The lid 42 
may rest on the upper surface of the shell 3, or 
if desired may be pivotally mounted on the outer 
shell in any convenient fashion. A suitable form 
of handle 50 may be attached to the outer shell 
as shown. 

In order to heat the contents of the inner shell 
3f, I prefer to provide a heat lamp. 44 adapted to 
direct radiant energy through the bottom 45 of 
the outer shell 30 across the Space 32 and through 
the bottorn 46 of the inner shell 3. The sur 
face of the bottom 46 may be coated With black 
paint or other heat absorbing medium 47. This 
coating may be applied before the inner shell 3 
is placed in assembled relation within the outer 
shell 30. If desired, the lamp 44 may be enclosed 
within a reflector casing 48 which is adapted to 
support the outer shell 39. Electric energy for 
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the lamp 44 may be provided through the lead 
Wires 49. 
After the coffee making cycle has been con 

pleted, the lamp may be extinguished and the 
insert unit 38 and contents withdrawn from the 
interior of the shell 3 . The coffee pot unit gen 
erally designated 5 and including the inner and 
outer shells and lid 42 then may be carried from 
place to place by means of the handle 59. The 
coffee stays hot because of the insulating char 
acter of the evacuated space 32. 
As shown in Figures 8 and 9, the method and 

apparatus pertaining to my invention may be 
advantageously used in the assembly of struc 
tural units. The coffee table generally desig 
nated 60 may include a slab 6 which serves as 
the upper Surface of the table. This slab may 
be formed of a laminated plastic material such 
as, for example, Bakelite, or if desired may be 
formed of glass or other vitreous product. The 
legs of the table may be conveniently formed of 
commercially available glass building blocks 62 
and 63. Assembly of blocks 62 and 63 and slab 
6 f is readily accomplished by providing a rubber 
like resilient gasket or sealing ring 64 between 
adjacent ends of the blocks and between the 
blocks 62 and the slab 6. Evacuation of the air 
between the blocks then results in a permanent 
assembly held together by suction pressure. 
The evacuation may be conveniently effected 

by means of the hollow needle 2) and associated 
parts shown in Figure 3. The needle is inserted 
through the central body portion of the seal ring 
64 between the outwardly extending lips 65. 
When the air pressure between the glass blocks 
has been reduced sufficiently the needle 20 is 
simply withdrawn. The effective end area of the 
block is Sufficiently large in relation to the size 
of the Seal ring 64 to develop a relatively large 
squeezing force on the ring, and the puncture in 
the ring is thus effectively sealed. The cross 
section of the ring 64 differs from those shown in 
Figures 3 and 6, but it will be understood that 
any of these types may be used. The outwardly 
extending sealing lips 65 afford an initial seal 
even though the adjacent Surfaces of the blocks 
may not be uniformly spaced. 

It will thus be understood that by means of 
the advantages flowing from my invention the 
various structural elements of the table 60 may 
be secured together without requiring unsight 
ly bolts, screws, or attachment fittings, and no 
attachment holes need be drilled or otherwise provided. 
The vacuum insulated container shown in Fig 

ures 10, 11 and 12 employs a U shaped annular 
sealing ring 7. This ring has an upper lip Tf 
adapted to seal against the outwardly directed 
flange 72 on the upper end of the inner shell 73. 
The lower lip 74 seals against the inwardly di 
rected flange 75 on the upper end of the outer 
shell 76. The space between the lips 7 and 74 
receives an inwardly directed ledge 7 provided 
on the rim member 78. The arrangement of the 
flanges 72 and 75 and the ledge 7 is such that 
the single rubber-like ring 70 is enabled to hold 
the rim member 78 and inner and outer shells 3 
and 6 in assembled relation. , 

Evacuation of the space 79 between the shells 
73 and 76 is accomplished by inserting the hol 
low needle 20 into the aperture 80 and through 
the lower lip 74. When the air pressure has 
been lowered sufficiently within the space 79, the 
needle 20 is withdrawn. The relatively large 
squeezing force produced by atmospheric pres 
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sure acting over the maximum diameter of the 
inner shell 73 then acts to seal effectively the 
puncture left by the hollow needle 20. An in 
portant feature of this construction is that the 
rim member 78 and ledge 77 may be formed of 
somewhat porous material without affecting the 
air-tight seal between the shells 73 and 76. Thus 
the rim member and ledge may be formed as a 
metallic die casting, if desired, and any possible 
porosity would have no bad effects. 
The rim member 78 may be provided with a 

plurality of laterally extending fingers 8 carry 
ing a hinge pin 82 near their outer ends. A 
cover assembly generally designated 83 is mount 
ed on the hinge pin 82, and this assembly in 
cludes a closure 84 adapted to seat on the upper 
portion of the rim member 78. A forwardly ex 
tending handle 85 is provided for raising and 
lowering the closure 84 about the hinge pin 82. 
A pair of crusher jaws 86 may be carried on the 
assembly 83 and adapted to enter the spaces be 
tween the fingers 8 . The jaws 86 and fingers 
8 thus cooperate to provide an effective device 
for crushing ice cubes. The ice cubes may be 
stored within the vacuum insulated container 
and withdrawn for crushing as needed. It Will 
be noted that when the closure 84 is in closed 
position the jaws 85 extend completely through 
the spaces between the fingers 8, and hence all 
of the crushed ice is ejected when the handle 85 
is lowered. - 

The skylight construction shown in Figure 13 
illustrates another use of the method and ap 
paratus embodying my invention. Glass plates 
9 and 92 are held in assembled relation by means 
of a partial vacuum in the space 93 between them. 
The plates are separated by a sealing ring 94 
which may be U-shaped in cross-section to re 
ceive an inwardly protruding ledge 95. The 
ledge 95 may form part of the structural frame 
work of the building, and any porosity of the 
material from which the ledge is constructed does 
not affect the air-tight seal between the plates 
9 and 92. The space 93 is evacuated by means 
of a hollow needle in the manner described above 
in connection with Figure 11. A relatively simple 
yet effective mounting for a weatherproof sky 
light is thus provided without requiring the use 
of conventional attachment fittings. 
Other uses for my improved method of attach 

ing members by vacuum pressure are also con 
templated. Thus, for example, a towel rack may 
be rigidly attached to a tile, porcelain or enam 
elled surface without the necessity of drilling 
holes for attachment bolts or fittings. Also fix 
tures may be attached to glass or brick walls and 
the mounting of mirrors may be simplified by 
means of my invention. Mounting office equip 
ment on metal filing cabinets, the assembly of 
plastic glass or metal lamp bases, assembly of 
moisture-proof dust-tight display cases are other 
illustrations of the application of the essential 
features of my invention. The attachment 
achieved is permanent in character, since syn 
thetic rubber-like materials, such as for example 
neoprene, are available which show little if any 
deterioration upon long exposure to air at ordi 
nary temperatures. Such materials effectively 
withstand temperatures as high as that of boil 
ing water, and hence the seal rings illustrated in 
connection with the coffee, maker in Fig. 5 and 
skylight in Figure 13 have practically indefinite 
length of Service life. 
The source of suction pressure for the hollow 

needle 20 may be a suction pump, either power 
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driven or manually operated. In many cases 
suction pressure developed by the mouth of the 
operator may be adequate. Suction may also be 
generated by the action of a venturi. The needle 
itself may take that form of a commercially avaii 
able hypodermic needle, and hence is of Such 
small diameter as to leave a puncture of mini 
num size. 

Having fully described my invention, it is to 
be understood that I do not wish to be limited to 
the details herein set forth, but my invention is of 
the full scope of the appended claims, 
What is Clained is: 
1. The method of securing together inner and 

outer nesting shells of a double wall container, 
comprising the steps of providing a counterbore 
Within the wall at the mouth of the outer shell, 
said counterbore having a radial surface, form 
ing an aperture in said wall communicating with 
the couinterbore, providing a peripheral lip on 
the wall at the mouth of the inner shell So that 
the lip may be received within the counterbore, 
said lip having a radial surface, inserting a dis 
tortable ribber-like sealing ring in the counter 
bore between said radial surfaces on said Wall 
and said lip, holding said radial surfaces in con 
tact with said sealing ring to form an initial 
seal therebetween, projecting a hollow ineedle 
laterally through said aperture and through the 
sealing ring to puncture Said sealing ring and 
establish communication with the Space between 
said nesting shells, applying suction pressure to 
said hollow needle to evacuate said Space, and 
withdrawing the needle laterally through the 
aperture to permit the longitudinal Squeezing 
force on the sealing ring developed by atmos 
pheric pressure acting upon the exterior of the 
shells to seal the needle puncture in the Sealing 
ring and to prevent disassembly of the shells. 

2. The method of securing together inner and 
outer nesting shells of a double Wall container, 
the outer shell having an axially extending Wall 
with a radial surface defining an annular recess 
for reception of a peripheral lip on the inner 
container, said lip having a radial Surface, and 
the wall having an aperture extending there 
through and communicating with Said recess, the 
steps comprising: inserting a distortable rubber 
like sealing ring in the recess between said radial 
surfaces on said wall and said lip, holding Said 
radial surfaces in contact with Said sealing ring 
to form an initial seal therebetween, projecting 
a hollow needle laterally through Said aperture 
and through the sealing ring to puncture Said 
sealing ring and establish communication with 
the space between said nesting shells, applying 
suction pressure to said hollow needle to evacuate 
said space, and withdrawing the needle laterally 
through the aperture to permit the longitudinal 
squeezing force on the sealing ring developed 
by atmospheric pressure acting upon the exterior 
of the shells to seal the needle puncture in the 
sealing ring and to prevent disassembly of the 
shells. 3. The method of securing together inner and 
outer non-porous nesting shells of a double wall 
container together with a separate porous rim 
member on the Outer shell, comprising the steps 
of providing inwardly directed flanges on the 
outer shell and rim member and an outwardly 
directed flange on the inner shell, inserting a 

2 

30 

35 

40 

68 

65 

S. 
distortable gasket U-shaped in cross-section’so 
that the flange on the rim member is received 
between the legs of the U and so that the shell 
flangeS. engage above and below the gasket, hold 
ing the flanges in contact with the gasket to 
form an initial seal therebetween, projecting a 
hollow needle laterally through one leg of said 
gasket to puncture the gasket and establish com 
munication with the space between said nesting 
shells, applying suction pressure to said hollow 
needle to evacuate said space, and withdrawing 
the needle laterally to permit the longitudinal 
Squeezing force on the gasket developed by at 
mospheric pressure acting upon the exterior of 
the shells to seal the needle puncture in the 
gasket and to prevent disassembly of the shells 
and rim member. 

4. The method of securing together inner and 
Outer non-porous nesting shells of a double wall 
container together with a separate porous rim 
member on the outer shell, comprising the steps 
of providing inwardly directed flanges on the 
outer shell and rim member and an outwardly 
directed flange on the inner shell, inserting a 
distortable gasket U-shaped in cross-section so 
that the flange on the rim member is received 
between the legs of the U and so that the shell 
flanges engage above and below the gasket, said 
rim having an aperture in the same plane as: 
One leg of the gasket, holding the flanges in 
contact with the gasket to form an initial seal 
therebetween, projecting a hollow needle lat 
erally through the aperture in the rim and 
through one leg of said gasket to puncture said 
gasket and establish communication with the 
Space between said nesting shells, applying suc 
tion pressure to said hollow needle to evacuate 
Said Space, and withdrawing the needle laterally 
to permit the longitudinal squeezing force on 
the gasket developed by atmospheric pressure 
acting upon the exterior of the shells to seal the 
needle puncture in the gasket and to prevent 
disassembly of the shells and rim member. 

LAURENCE. W. WAN DUSEN. 
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