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Description

PRIORITY

BACKGROUND

[0001] In the transporting or shipment of temperature
sensitive materials or items such as blood, plasma, vac-
cines and certain drugs, it is known to use insulated con-
tainers which include heating and/or cooling means as
disclosed, for example in U.S. Pat. No. 7,913,511, enti-
tled "Cargo Container for Transporting Temperature
Sensitive Items", and issued March 29, 2011; in U.S. Pat.
No. 5,950,450, entitled "Containment System for Trans-
porting and Storing Temperature-Sensitive Materials",
and issued September 14, 1999; in U.S. Pat. No.
5,943,876, entitled "Insulating Vacuum Panel, Use of
Such Panel as Insulating Media and Insulated Containers
Employing Such Panel", and issued August 31, 1999; in
U.S. Pat. No. 5,483,799, entitled "Temperature Regulat-
ed Specimen Transporter", and issued January 16, 1996;
and in U.S. Pat. No. 5,603,220, entitled "Electronically
Controlled Container for Storing Temperature Sensitive
Material", and issued February 18, 1997. When it is de-
sirable to transport or ship a larger volume of temperature
sensitive items, it is desirable to provide a cargo container
which is adapted to receive a pallet supporting the tem-
perature sensitive items and which also includes cooling
and/or heating means for maintaining the temperature
sensitive items within a close predetermined temperature
range. Such cargo containers are disclosed, for example,
in U.S. Pat. No. 5,187,947, entitled "Wheel Type Freezer
and Method for Rapid, Low Temperature Freezing", and
issued February 23, 1993; and U.S. Pat. No. 6,860,115,
entitled "Air-Cargo Container, a Refrigerator Unit for an
Air-Cargo Container and a Manufacturing Method of an
Air-Cargo Container", and issued March 1, 2005; and in
a publication of applicants entitled AcuTemp™ Thermal
Pallet Shipper. A Temperature-Controlled, Pallet-Sized
Shipping Container is also disclosed in U.S. Pat. Pub.
No. 2004/0226309, published November 18, 2004. This
published application claims the benefit of Provisional
Pat. Appl’n. No. 60/447,987, filed Feb. 17, 2003.
[0002] In any such cargo container adapted to receive
one or more pallets of temperature sensitive items, it may
be desirable for the walls and the doors of the cargo con-
tainer to be insulated with a thermal insulation having a
high R-value while minimizing the thickness of the walls
and the doors in order to maximize the cargo space and
minimize heat transfer to and from the interior of the cargo
container. One such type of thermal insulation having a
minimal thickness and a high R-value is a vacuum insu-
lated panel ("VIP"). VIPs are known in the art. VIPs may
have an R-value between R-30 and R-50. VIPs are gen-
erally made by sealing a panel of thermal insulation in a
barrier film while subjecting the panel to a vacuum, a
process referred to as "evacuating." The barrier film is
formed into a pouch into which the panel of thermal in-

sulation is inserted before the panel is evacuated. Upon
being evacuated, the panel is contained within the barrier
film in an evacuated state by heat sealing the barrier film.
[0003] A cargo container may include a rigid housing.
The rigid housing may comprise a rigid outer shell and a
rigid inner shell. An interior space, into which flat panel
insulation cartridges or cassettes may be inserted, is de-
fined between the inner shell and the outer shell. Each
cassette includes one or more layers of VIPs which may
be separated by a foam insulation sheet and sandwiched
between corrugated protective plastic sheets, all of which
are wrapped within a plastic film. The cargo container
may further include a refrigeration evaporator, an elec-
trical heating element, circulating fans, a refrigeration
compressor, storage batteries, and a control system. It
may be desirable to provide through bores, cutouts,
and/or reliefs within the VIPs such that refrigeration lines,
electrical conduit, etc. may be passed there through or
therein or such that the VIPs complement contours of the
inner shell and/or outer shell. Other features and advan-
tages of the invention will be apparent from the following
description, the accompanying drawings, and the ap-
pended claims.
[0004] In certain instances, it may be desirable to pro-
vide VIPs with through bores having particular geometric
shapes. In such instances, a through bore may be formed
in the panel of thermal insulation prior to being inserted
into the film barrier and subject to evacuation. Once in-
serted into the film barrier, the panel is evacuated which
causes the barrier film to fill the void of the through bore
in the panel at which time the barrier film is heat sealed.
The barrier film within the through bore may then be cut
to the desired geometric shape thus defining a through
bore in the VIP. Such a method of forming a through bore
may cause the barrier film to gather within the void of the
through bore and wrinkle and/or crease which can be
detrimental the entire VIP. Thus it may be desirable to
develop a method of avoiding wrinkling and creasing of
the barrier film when forming through bores in VIPs.
[0005] It should be understood that the VIPs, and the
methods of making VIPs discussed below, should not be
construed as being limited to use with cargo containers,
and may be used for any other purpose requiring use of
an insulating barrier. For instance, VIPs may be used to
insulate hot water heaters, refrigerators, freezers, rang-
es, and/or any other appliance or device. VIPs may also
be used to insulate duct, pipes, and/or tubes including,
but not limited to, oil pipelines, hot/cold water piping,
and/or HVAC ducts. Additionally, VIPs may be used in
vehicles (cars, trucks, planes, boats, etc.) to insulate the
passenger compartment, trunk, engine compartment,
and/or any other part of the vehicle requiring insulation.
Other uses for VIPs are well known in the art, and will be
further appreciated from the teachings herein.
[0006] "Hockey Puck" Wikipedia, 2nd December 2011,
URL:http://web.archive.org/web/20111206153246/ht-
tp://en.wikipedia.org/wiki/Hockey_ puck discloses a
Hockey Puck.
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[0007] US2006/076863A1 discloses a vacuum insula-
tion panel, refrigerator incorporating the same, and meth-
od for producing the same. The vacuum insulation panel
includes a core provided with air circulation, a getter ma-
terial which adsorbs moisture and gas from the core, an
inner film bag which accommodates the core and the
getter material, and an outer barrier bag which accom-
modates the inner film bag.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] While the specification concludes with claims
which particularly point out and distinctly claim this tech-
nology, it is believed this technology will be better under-
stood from the following description of certain examples
taken in conjunction with the accompanying drawings, in
which like reference numerals identify the same elements
and in which:

FIG. 1 depicts a perspective view of one of a pair of
oblong-shaped pucks;

FIG. 2A depicts a perspective view of an insulated
core having an oblong-shaped through bore;

FIG. 2B depicts a perspective view of the insulated
core of FIG. 2A with barrier film disposed about the
insulated core;

FIG. 2C depicts a perspective view of the insulated
core of FIG. 2A, with the barrier film of FIG. 2B dis-
posed about the insulated core, and with the pair of
pucks of FIG. 1 disposed within the through bore of
the insulated core;

FIG. 3 depicts a cross-sectional view of the insulated
core of FIG. 2A, with the barrier film of FIG. 2B dis-
posed about the insulated core, and with the pair of
pucks of FIG. 1 disposed within the through bore of
the insulated core;

FIG. 4A depicts a perspective view of the insulated
core of FIG. 2A, with the barrier film of FIG. 2B dis-
posed about the insulated core, with the pair of pucks
of FIG. 1 disposed within the through bore of the
insulated core, with the insulated core having been
exposed to a vacuum, and with the barrier film having
been heat-sealed about the insulated core;

FIG. 4B depicts a perspective view of the insulated
core of FIG. 2A after being subjected to a vacuum
and having the barrier film of FIG. 2B heat-sealed
about the insulated core, with the pair of pucks of
FIG. 1 removed from the through bore of the insu-
lated core;

FIG. 4C depicts a perspective view of the insulated
core of FIG. 2A after being subjected to a vacuum

and after having the barrier film of FIG. 2B heat-
sealed about the insulated core, with an excess of
barrier film having been removed;

FIG. 5 depicts a perspective view of one of a pair of
circle-shaped pucks;

FIG. 6 depicts a perspective view of one of a pair of
trapezoid-shaped pucks;

FIG. 7A depicts a perspective view of an insulated
core having a pair of circle-shaped through bores
and a trapezoid-shaped relief;

FIG. 7B depicts a perspective view of the insulated
core of FIG. 7A with barrier film disposed about the
insulated core;

FIG. 7C depicts a perspective view of the insulated
core of FIG. 7A, with the barrier film of FIG. 7B dis-
posed about the insulated core, and with the pairs
of pucks of FIGS. 5 and 6 disposed within the through
bores and relief of the insulated core;

FIG. 8 depicts a cross-sectional view of the insulated
core of FIG. 7A, with the barrier film of FIG. 7B dis-
posed about the insulated core, and with the pairs
of pucks of FIGS. 5 and 6 disposed within the through
bores and relief of the insulated core;

FIG. 9 depicts another cross-sectional view of the
insulated core of FIG. 7A, with the barrier film of FIG.
7B disposed about the insulated core, and with the
pairs of pucks of FIGS. 5 and 6 disposed within the
through bores and relief of the insulated core;

FIG. 10A depicts a perspective view of the insulated
core of FIG. 7A, with the barrier film of FIG. 7B dis-
posed about the insulated core, with the pairs of
pucks of FIGS. 5 and 6 disposed within the through
bores and relief of the insulated core, with the insu-
lated core having been exposed to a vacuum, and
with the barrier film having been heat-sealed about
the insulated core;

FIG. 10B depicts a perspective view of the insulated
core of FIG. 7A after being subjected to a vacuum
and after having the barrier film of FIG. 7B heat-
sealed about the insulated core, with the pairs pucks
of FIGS. 5 and 6 removed from the through bores
and relief of the insulated core; and

FIG. 10C depicts a perspective view of the insulated
core of FIG. 7A after being subjected to a vacuum
and after having the barrier film of FIG. 7B heat-
sealed about the insulated core, with an excess of
barrier film having been removed.

3 4 



EP 3 287 278 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0009] The drawings are not intended to be limiting in
any way, and it is contemplated that various examples
of the technology may be carried out in a variety of other
ways, including those not necessarily depicted in the
drawings. The accompanying drawings incorporated in
and forming a part of the specification illustrate several
aspects of the present technology, and together with the
description serve to explain the principles of the technol-
ogy; it being understood, however, that this technology
is not limited to the precise arrangements shown.

DETAILED DESCRIPTION

[0010] The following description of certain examples
of the technology should not be used to limit its scope.
Other examples, features, aspects and advantages of
the technology will become apparent to those skilled in
the art from the following description. As will be realized,
the technology described herein is capable of other dif-
ferent and obvious aspects, all without departing from
the technology. Accordingly, the drawings and descrip-
tions should be regarded as illustrative in nature and not
restrictive.
[0011] It is further understood that any one or more of
the teachings, expressions, examples, etc. described
herein may be combined with any one or more of the
other teachings, expressions, examples, etc. that are de-
scribed herein. The following-described teachings, ex-
pressions, examples, etc. should therefore not be viewed
in isolation relative to each other. Various suitable ways
in which the teachings herein may be combined will be
readily apparent to those of ordinary skill in the art in view
of the teachings herein. Such modifications and varia-
tions are intended to be included within the scope of the
claims.
[0012] At least some of the devices and/or methods
discussed below may be used to manufacture VIPs to
be used in containers constructed in accordance with, or
such VIPs discussed below may themselves be con-
structed and/or operable in accordance with, at least
some of the teachings of U.S. Pat. No. 7,913,511; U.S.
Pat. No. 5,950,450; U.S. Pat. No. 5,943,876; U.S. Pat.
No. 5,483,799; U.S. Pat. No. 5,603,220; U.S. Pat. No.
5,187,947; U.S. Pat. No. 6,860,115; and/or U.S. Pat.
Pub. No. 2004/0226309. It should be understood that the
methods discussed below may used to manufacture VIPs
to be used in, or such VIPs discussed below may them-
selves be constructed and/or operable in accordance
with VIPs of the CSafe® RKN containers, the CSafe SVS
containers, the CSafe AcuTemp AX27L containers, the
CSafe AcuTemp AX56L containers, the CSafe AcuTemp
Courier containers, the CSafe AcuTemp PX1L contain-
ers, or any other the CSafe packing container(s). Fur-
thermore, the VIPs discussed below may have various
structural and functional similarities with those taught in
any of the other references that are cited herein.
[0013] An improved method of manufacturing VIPs in-
cludes the following steps. First, providing an insulated

core having one or more through bores, cutouts, and/or
reliefs (hereinafter generally referred to as "openings").
The insulated core may comprise microporous open cell
silica aerogel, precipitated silica, fumed silica, glass fiber
mats, ceramic fiber mats, and/or open-cell foam, but may
comprise any other heat resistant insulating material. As
will be understood from the discussion below, the insu-
lated core and the openings formed therein may com-
prise any shape. A pair of barrier films are disposed about
a top surface and a bottom surface of the insulated core
to completely envelop the insulated core, including the
opening formed therein, between the barrier films. Barrier
films for use in VIPs are well-known in the art. The barrier
films may comprise a multi-laminate oxygen and water
vapor barrier film, but may comprise any other appropri-
ate barrier material.
[0014] With barrier films disposed about the insulated
core, a first puck is positioned within the opening of the
insulated core from a top side of the insulated core, and
a second puck is positioned within the opening of the
insulated core from a bottom side of the insulated core
to thereby capture the barrier films between the pair of
pucks. The pucks may comprise any material having suf-
ficient rigidity, weight, and thermal resistance to with-
stand pressure, movement, and/or heat from "evacuat-
ing" and heat sealing the insulated core. As will be un-
derstood from the discussion below, it may be desirable
to provide pucks with magnetic properties such that the
pucks are attracted toward one another. The pucks may
comprise a shape substantially similar to the shape of
the opening of the insulated core, additionally or alterna-
tively, the pucks may comprise protrusions having a
shape substantially similar to the shape of the opening
of the insulated core such that insertion of the pucks with-
in the opening may compress the barrier films between
the pair of pucks, between the pair of pucks and an interior
surface of the opening, and/or between the pair of pucks
and the top surface and the bottom surface of the insu-
lated core. Compression of the barrier films in this manner
is configured to minimize wrinkles and/or creases within
the barrier films in these compressed areas.
[0015] At this point, the insulated core is subjected to
a vacuum to "evacuate" the insulated core of any gases
within any void spaces of the insulated core to thereby
reduce potential heat transfer across the insulated core.
As the insulated core is subjected to a vacuum, the barrier
films are heat sealed around the perimeter of the insu-
lated core to thereby fluidly seal the insulated core in the
evacuated state. This evacuation and/or heat sealing
may cause wrinkles and/or creases in barrier films par-
ticularly around any opening, however, as discussed
above, the pair of pucks are configured to minimize wrin-
kles and/or creases in the barrier films within the above
discussed opening. The pucks are then removed from
the opening, and the barrier film within the opening is
heat sealed. Finally, excess material of the barrier films
is then removed to thereby define a substantially wrinkle
and/or crease free seal extending inwardly from the in-

5 6 



EP 3 287 278 B1

5

5

10

15

20

25

30

35

40

45

50

55

terior surface the opening.

I. Exemplary Puck to Reduce Wrinkles and/or Creases 
Within VIP Barrier Films

[0016] FIGS. 1-4C illustrate an exemplary puck (100)
and method of using puck (100) to manufacture VIPs to
avoid wrinkling and/or creasing of a barrier film used to
enclose an insulated core. FIG. 1 shows a puck (100)
having a base (102) and an oblong-shaped protrusion
(104) extending from a top surface (103) of base (102).
Base (102) comprises a plurality of through bores (106).
Although puck (100) of the present example comprises
an oblong-shaped protrusion (104), it will be appreciated
from the discussion below that puck (100) may comprise
a protrusion having any other required shape (square,
rectangular, triangular, etc.).
[0017] FIGS. 2A-4C show the steps required to man-
ufacture a VIP (130) using puck (100). FIG. 2A shows a
circular-shaped insulated core (110) having an oblong-
shaped through bore (112). Although insulated core
(110) of the present example is circular-shaped, it should
be understood that insulated core (110) may comprise
any other required shape (square, rectangular, triangu-
lar, etc.). Also, although insulated core (110) of the
present example comprises an oblong-shaped through
bore (112), it will be appreciated from the discussion be-
low that through bore (112) may comprise any other re-
quired shape (square, rectangular, triangular, etc.). As
shown in FIG. 2B, a pair of barrier films (120, 122) are
disposed adjacent to a top surface (114) and a bottom
surface (116) of insulated core (110).
[0018] As shown in FIGS. 2C and 3, with barrier films
(120, 122) disposed adjacent to top surface (114) and
bottom surface (116) of insulated core (110), a first puck
(100A), constructed according to the above discussion
regarding puck (100) but referred to as first puck (100A)
for the sake of clarity, is positioned downwardly within
through bore (112) such that top surface (103) of base
(102) of first puck (100A) rests on or close to top surface
(114) of insulated core (110) with barrier film (120) dis-
posed there between. At the same time, a second puck
(100B), constructed according to the above discussion
regarding puck (100) but referred to as second puck
(100B) for the sake of clarity, is positioned upwardly with-
in through bore (112) such that bottom surface (116) of
insulated core (110) rests on or close to top surface (103)
of base (102) of second puck (100B) with barrier film
(122) disposed there between. As shown in FIG. 3, ob-
long-shaped protrusion (104) is sized such that with first
puck (100A) and second puck (100B) disposed within
through bore (112), barrier films (120, 122) are com-
pressed between a top surface (107) of oblong-shaped
protrusions (104) of pucks (100A, 100B). It should be
appreciated that with barrier films (120, 122) compressed
between top surfaces (107) of oblong-shaped protru-
sions (104) of pucks (100A, 100B), wrinkles and/or creas-
es in barrier films (120, 122) will be minimized within this

compressed area.
[0019] As shown in FIG. 3, oblong-shaped protrusions
(104) of pucks (100A, 100B), and in general puck (100),
may further be sized such that with pucks (100A, 100B)
disposed within through bore (112) of insulated core
(110), an exterior surface (105) of oblong-shaped protru-
sions (104) rests on or close to an interior surface (113)
of through bore (112). Thus, with first puck (100A) and
second puck (100B) disposed within through bore (112),
exterior surfaces (105) of oblong-shaped protrusions
(104) may compress barrier films (120, 122) between
exterior surface (105) of oblong-shaped protrusions
(104) and interior surface (113) of through bore (112) to
thereby minimize wrinkles and/or creases in barrier films
(120, 122) within this compressed area.
[0020] Also as shown in FIG. 3, oblong-shaped protru-
sions (104) of pucks (100A, 100B), and in general puck
(100), may further be sized such that with pucks (100A,
100B) disposed within through bore (112) of insulated
core (110), top surfaces (103) of bases (102) of pucks
(100A, 100B) rest on or close to top surface (114) of
insulated core (110) and bottom surface (116) of insulat-
ed core (110) respectively. Thus, with first puck (100A)
and second puck (100B) disposed within through bore
(112), top surfaces (103) of bases (102) of pucks (100A,
100B) may compress barrier films (120, 122) between
top surfaces (103) of bases (102) and top surface (114)
of insulated core (110) and bottom surface (116) of insu-
lated core (110) to thereby minimize wrinkles and/or
creases in barrier films (120, 122) within these com-
pressed areas.
[0021] At this point, and as shown in FIG. 4A, insulated
core (110) is subjected to a vacuum to evacuate insulated
core (110) of gases within any void spaces of insulated
core (110) to thereby reduce heat transfer across insu-
lated core (110). As insulated core (110) is subjected to
a vacuum, barrier films (120, 122) are heat sealed to
thereby fluidly seal insulated core (110) in the evacuated
state. This evacuation and heat sealing may cause wrin-
kles and/or creases in barrier films (120, 122), however,
as discussed above, pucks (100A, 100B) are configured
to minimize wrinkles and/or creases in barrier films (120,
122) within the above discussed compressed areas.
Pucks (100A, 100B) are then removed from through bore
(112) as shown in FIG. 4B, and barrier films (120, 122)
within through bore (112) are heat sealed to thereby form
a fluid seal within through bore (112). Finally, excess ma-
terial of barrier films (120, 122) is then removed to thereby
define a seal (124) extending inwardly from interior sur-
face (113) of through bore (112) and a seal (126) extend-
ing outwardly from insulated core (110) as shown in FIG.
4C.

II. Exemplary Alternative Puck to Reduce Wrinkles and/or 
Creases Within VIP Barrier Films

[0022] FIGS. 5-10C illustrate a pair of exemplary alter-
native pucks (200, 300) and a method of using pucks
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(200, 300) to manufacture VIPs to avoid wrinkling and/or
creasing of a barrier film used to enclose an insulated
core. FIG. 5 shows a puck (200) having a base (202) and
a circular-shaped protrusion (204) extending from a top
surface (203) of base (202). Base (202) comprises a plu-
rality of through bores (206). Although puck (200) of the
present example comprises a circular-shaped protrusion
(204), it will be appreciated from the discussion below
that puck (200) may comprise a protrusion having any
other required shape (square, rectangular, triangular,
etc.). FIG. 6 shows a puck (300) having a base (302) and
a partial trapezoid-shaped protrusion (304) extending
from a top surface (303) of base (302). Base (302) com-
prises a plurality of through bores (306). Although puck
(300) of the present example comprises a trapezoid-
shaped protrusion (304), it will be appreciated from the
discussion below that puck (300) may comprise a pro-
trusion having any other required shape (square, rectan-
gular, triangular, etc.).
[0023] FIGS. 7A-10C show the steps required to man-
ufacture a VIP (230) using pucks (200, 300). FIG. 7A
shows a circular-shaped insulated core (210) having a
pair of circular-shaped through bores (212, 214). Al-
though insulated core (210) of the present example is
circular-shaped, it should be understood that insulated
core (210) may comprise any other required shape
(square, rectangular, triangular, etc.). Also, although in-
sulated core (210) of the present example comprises a
pair of circular-shaped through bores (212, 214), it will
be appreciated from the discussion below that through
bores (212, 214) may comprise any other required shape
(square, rectangular, triangular, etc.). Circular-shaped
insulated core (210) further comprises a trapezoid-
shaped relief (216). Although insulated core (210) of the
present example comprises a trapezoid-shaped relief
(216), it will be appreciated from the discussion below
that relief (216) may comprise any other required shape
(square, rectangular, triangular, etc.). As shown in FIG.
7B, a pair of barrier films (220, 222) are disposed adjacent
to a top surface (218) and a bottom surface (219) of in-
sulated core (210).
[0024] As shown in FIGS. 7C and 8, with barrier films
(220, 222) disposed adjacent to top surface (218) and
bottom surface (219) of insulated core (210), a first puck
(200A), constructed according to the above discussion
regarding puck (200) but referred to as first puck (200A)
for the sake of clarity, is positioned downwardly within
through bore (212) such that top surface (203) of base
(202) of first puck (200A) rests on or close to top surface
(218) of insulated core (210) with barrier film (220) dis-
posed there between. A second puck (200B), construct-
ed according to the above discussion regarding puck
(200) but referred to as second puck (200B) for the sake
of clarity, is positioned upwardly within through bore (212)
such that bottom surface (219) of insulated core (210)
rests no or close to top surface (203) of base (202) of
second puck (200B) with barrier film (222) disposed there
between. At the same time, a third puck (200C), con-

structed according to the above discussion regarding
puck (200) but referred to as third puck (200C) for the
sake of clarity, is positioned downwardly within through
bore (214) such that top surface (203) of base (202) of
third puck (200C) rests on or close to top surface (218)
of insulated core (210) with barrier film (220) disposed
there between. A fourth puck (200D), constructed ac-
cording to the above discussion regarding puck (200) but
referred to as fourth puck (200D) for the sake of clarity,
is positioned upwardly within through bore (214) such
that bottom surface (219) of insulated core (210) rests
on or close to top surface (203) of base (202) of fourth
puck (200D) with barrier film (222) disposed there be-
tween.
[0025] As shown in FIG. 8, circular-shaped protrusion
(204) is sized such that with first puck (200A) and second
puck (200B) disposed within through bore (212), and with
third puck (200C) and fourth puck (200D) disposed within
through bore (214), barrier films (220, 222) are com-
pressed between top surfaces (207) of circular-shaped
protrusions (204) of pucks (200A, 200B, 200C, 200D). It
should be appreciated that with barrier films (220, 222)
compressed between top surfaces (207) of circular-
shaped protrusions (204) of pucks (200A, 200B, 200C,
200D), wrinkles and/or creases in barrier films (220, 222)
will be minimized within this compressed area.
[0026] As shown in FIG. 8, circular-shaped protrusions
(204) of pucks (200A, 200B, 200C, 200D), and in general
puck (200), may further be sized such that with pucks
(200A, 200B, 200C, 200D) disposed within through bores
(212, 214) of insulated core (210), an exterior surface
(204) of circular-shaped protrusions (204) rests on or
close to an interior surface (213) of through bore (212)
and an interior surface (215) of through bore (214). Thus,
with first puck (200A) and second puck (200B) disposed
within through bore (212), and with third puck (200C) and
fourth puck (200D) disposed within through bore (214),
exterior surfaces (205) of circular-shaped protrusions
(204) may compress barrier films (220, 222) between
exterior surface (205) of circular-shaped protrusions
(204) and interior surfaces (213, 215) of through bores
(212, 214) to thereby minimize wrinkles and/or creases
in barrier films (120, 122) within this compressed area.
[0027] Also as shown in FIG. 8, circular-shaped pro-
trusions (204) of pucks (200A, 200B, 200C, 200D), and
in general puck (200), may further be sized such that with
pucks (200A, 200B, 200C, 200D) disposed within
through bores (212, 214) of insulated core (210), top sur-
faces (203) of bases (202) of pucks (200A, 200B, 200C,
200D) rest on or close to top surface (218) of insulated
core (210) and bottom surface (219) of insulated core
(210) respectively. Thus, with first puck (200A) and sec-
ond puck (200B) disposed within through bore (212), and
with third puck (200C) and fourth puck (200D) disposed
within through bore (214), top surfaces (203) of bases
(202) of pucks (200A, 200B, 200C, 200D) may compress
barrier films (220, 222) between top surfaces (203) of
bases (202) and top surface (218) of insulated core (210)

9 10 



EP 3 287 278 B1

7

5

10

15

20

25

30

35

40

45

50

55

and bottom surface (219) of insulated core (210) to there-
by minimize wrinkles and/or creases in barrier films (220,
222) within these compressed areas.
[0028] As shown in FIGS. 7C and 9, with barrier films
(220, 222) disposed adjacent to top surface (218) and
bottom surface (219) of insulated core (210), a first puck
(300A), constructed according to the above discussion
regarding puck (300) but referred to as first puck (300A)
for the sake of clarity, is positioned downwardly within
relief (216) such that top surface (303) of base (303) of
first puck (300A) rests on or close to top surface (218) of
insulated core (210) with barrier film (220) disposed there
between. At the same time, a second puck (300B), con-
structed according to the above discussion regarding
puck (300) but referred to as second puck (300B) for the
sake of clarity, is positioned upwardly within relief (216)
such that bottom surface (219) of insulated core (210)
rests on or close to top surface (303) of base (302) of
second puck (300B) with barrier film (222) disposed there
between. As shown in FIG. 9, trapezoid-shaped protru-
sion (304) is sized such that with first puck (300A) and
second puck (300B) disposed within relief (216), barrier
films (220, 222) are compressed between a top surface
(307) of trapezoid-shaped protrusions (304) of pucks
(300A, 300B). It should be appreciated that with barrier
films (220, 222) compressed between top surfaces (307)
of trapezoid-shaped protrusions (304) of pucks (300A,
300B), wrinkles and/or creases in barrier films (220, 222)
will be minimized within this compressed area.
[0029] As shown in FIG. 9, trapezoid-shaped protru-
sions (304) of pucks (300A, 300B), and in general puck
(300), may further be sized such that with pucks (300A,
300B) disposed within relief (216) of insulated core (210),
an exterior surface (305) of trapezoid-shaped protrusions
(304) rests on or close to an interior surface (217) of relief
(216). Thus, with first puck (300A) and second puck
(300B) disposed within relief (216), exterior surfaces
(305) of trapezoid-shaped protrusions (304) may com-
press barrier films (220, 222) between exterior surface
(305) of trapezoid-shaped protrusions (304) and interior
surface (217) of relief (216) to thereby minimize wrinkles
and/or creases in barrier films (220, 222) within this com-
pressed area.
[0030] Also as shown in FIG. 9, trapezoid-shaped pro-
trusions (304) of pucks (300A, 300B), and in general puck
(300), may further be sized such that with pucks (300A,
300B) disposed within relief (216) of insulated core (210),
top surfaces (303) of bases (302) of pucks (300A, 300B)
rest on or close to top surface (218) of insulated core
(210) and bottom surface (219) of insulated core (210)
respectively. Thus, with first puck (300A) and second
puck (300B) disposed within relief (216), top surfaces
(303) of bases (302) of pucks (300A, 300B) may com-
press barrier films (220, 222) between top surfaces (303)
of bases (302) and top surface (218) of insulated core
(210) and bottom surface (219) of insulated core (210)
to thereby minimize wrinkles and/or creases in barrier
films (220, 222) within these compressed areas.

[0031] At this point, and as shown in FIG. 10A, insu-
lated core (210) is subjected to a vacuum to evacuate
insulated core (210) of gases within any void spaces of
insulated core (210) to thereby reduce heat transfer
across insulated core (210). As insulated core (210) is
subjected to a vacuum, barrier films (220, 222) are heat
sealed to thereby fluidly seal insulated core (210) in the
evacuated state. This evacuation and heat sealing may
cause wrinkles and/or creases in barrier films (220, 222);
however, as discussed above, pucks (200A, 200B, 200C,
200D, 300A, 300B) are configured to minimize wrinkles
and/or creases in barrier films (220, 222) within the above
discussed compressed areas. Pucks (200A, 200B,
200C, 200D, 300A, 300B) are then removed from through
bores (212, 214) and relief (216) as shown in FIG. 10B,
and barrier films (220, 222) within through bores (212,
214) and relief (216) are heat sealed to thereby form a
fluid seal within through bores (212, 214) and relief (216).
Finally, excess material of barrier films (220, 222) is then
removed to thereby define a seal (224, 225) extending
inwardly from interior surfaces (213, 215) of through
bores (212, 214) and a seal (226) extending inwardly
from interior surface (217) of relief (216) and outwardly
from insulated core (210) as shown in FIG. 10C.
[0032] It should be understood that although the em-
bodiments of pucks (100, 200, 300) discussed above
were discussed as being used in pairs, it should be un-
derstood that in certain versions of VIPs (130, 230) it may
be desirable to use pucks (100, 200, 300) singularly. For
instance, although VIPs (130, 230) discussed above are
described as comprising through bores (112, 212, 214)
and/or relief (216) that pass completely through insulate
cores (110, 210), it should be appreciated that a relief
(not shown) may be formed in top surfaces (114, 218)
and/or bottom surfaces (116, 219) of insulated cores
(110, 210) that passes only partially through insulated
cores (110, 210). A single puck (100, 200, 300) may then
be positioned within this relief to thereby compress bar-
rier film against a bottom surface and/or interior side sur-
faces of the relief to thereby minimize wrinkles and/or
creases in the barrier film within this relief.
[0033] Furthermore, protrusions (104, 204, 304) of
pucks (100, 200, 300) may be sufficiently thick to pass
completely through through bores (112, 212, 214) and/or
relief (216) such that barrier film may be compressed
between top surfaces (107, 207, 307) of protrusions (104,
204, 304) and a surface upon which insulated cores (110,
210) rest such that a single puck (100, 200, 300) may be
used.
[0034] Having shown and described various embodi-
ments of the present invention, further adaptations of the
systems described herein may be accomplished by ap-
propriate modifications by one of ordinary skill in the art
without departing from the scope of the present invention.
Several of such potential modifications have been men-
tioned, and others will be apparent to those skilled in the
art. For instance, the examples, embodiments, ge-
ometries, materials, dimensions, ratios, steps, and the
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like discussed above are illustrative and are not required.
Accordingly, the scope of the present invention should
be considered in terms of the following claims and is un-
derstood not to be limited to the details of structure and
operation shown and described in the specification and
drawings.

Claims

1. An apparatus for minimizing wrinkles and/or creases
in barrier film of a vacuum insulated panel, the ap-
paratus comprising:

(a) a first puck (100A), wherein the first puck
(100A) comprises:

(i) a base (102), wherein the base (102) of
the first puck comprises a top surface (103)
and a bottom surface, and
(ii) a protrusion (104), wherein the protru-
sion (104) of the first puck (100A) extends
from the top surface (103) of the base (102)
of the first puck (100A), wherein the protru-
sion (104) of the first puck (100A) comprises
a top surface (107) and an exterior surface
(105), wherein the exterior surface (105) of
the protrusion (104) of the first puck (100A)
defines a first shape; and

(b) a second puck (100B), wherein the second
puck (100B) comprises:

(i) a base (102), wherein the base (102) of
the second puck (100B) comprises a top
surface (103) and a bottom surface, and
(ii) a protrusion (104), wherein the protru-
sion (104) of the second puck (100B) ex-
tends from the top surface (103) of the base
(102) of the second puck (100B), wherein
the protrusion (104) of the second puck
(100B) comprises a top surface (107) and
an exterior surface (105), wherein the exte-
rior surface (105) of the protrusion (104) of
the second puck (100B) defines a second
shape;
characterized in that
the first puck (100A) and the second puck
(100B) are provided with magnetic proper-
ties such that the first puck (100a) and the
second puck (100B) are attracted toward
one another.

2. The apparatus of claim 1, wherein the first shape
and the second shape comprise the same shape.

3. The apparatus of claim 1, wherein the protrusion of
the first puck and the protrusion of the second puck

each define an interior void.

4. The apparatus of claim 1, wherein the top surface of
the base of the first puck and the top surface of the
base of the second puck are configured to compress
the at least one barrier film between the top surfaces
and at least one other surface.

5. The apparatus of claim 1, wherein the exterior sur-
face of the protrusion of the first puck and the exterior
surface of the protrusion of the second puck are con-
figured to compress the at least one barrier film be-
tween the exterior surfaces and at least one other
surface.

6. The apparatus of claim 1, wherein the first shape
and the second shape comprise an oblong.

7. The apparatus of claim 1, wherein the first shape
and the second shape comprise a circle.

8. The apparatus of claim 1, wherein the first shape
and the second shape comprise a partial trapezoid.

Patentansprüche

1. Einrichtung zum Minimieren von Falten und/oder
Knicken in einem Sperrfilm einer vakuumisolierten
Platte, wobei die Einrichtung umfasst:

(a) einen ersten Puck (100A), wobei der erste
Puck (100A) umfasst:

(i) eine Basis (102), wobei die Basis (102)
des ersten Pucks eine obere Fläche (103)
und eine untere Fläche umfasst, und
(ii) einen Vorsprung (104), wobei sich der
Vorsprung (104) des ersten Pucks (100A)
von der oberen Fläche (103) der Basis (102)
des ersten Pucks (100A) erstreckt, wobei
der Vorsprung (104) des ersten Pucks
(100A) eine obere Fläche (107) und eine
Außenfläche (105) umfasst, wobei die Au-
ßenfläche (105) des Vorsprungs (104) des
ersten Pucks (100A) eine erste Form defi-
niert; und

(b) einen zweiten Puck (100B), wobei der zweite
Puck (100B) umfasst:

(i) eine Basis (102), wobei die Basis (102)
des zweiten Pucks (100B) eine obere Flä-
che (103) und eine untere Fläche umfasst,
und
(ii) einen Vorsprung (104), wobei sich der
Vorsprung (104) des zweiten Pucks (100B)
von der oberen Fläche (103) der Basis (102)
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des zweiten Pucks (100B) erstreckt, wobei
der Vorsprung (104) des zweiten Pucks
(100B) eine obere Fläche (107) und eine
Außenfläche (105) umfasst, wobei die Au-
ßenfläche (105) des Vorsprungs (104) des
zweiten Pucks (100B) eine zweite Form de-
finiert;
dadurch gekennzeichnet, dass
der erste Puck (100A) und der zweite Puck
(100B) mit magnetischen Eigenschaften
versehen sind, sodass der erste Puck
(100a) und der zweite Puck (100B) vonein-
ander angezogen werden.

2. Einrichtung nach Anspruch 1, wobei die erste Form
und die zweite Form dieselbe Form umfassen.

3. Einrichtung nach Anspruch 1, wobei der Vorsprung
des ersten Pucks und der Vorsprung des zweiten
Pucks jeweils einen inneren Hohlraum definieren.

4. Einrichtung nach Anspruch 1, wobei die obere Flä-
che der Basis des ersten Pucks und die obere Fläche
der Basis des zweiten Pucks ausgestaltet sind, den
mindestens einen Sperrfilm zwischen den oberen
Flächen und mindestens einer anderen Fläche zu-
sammenzudrücken.

5. Einrichtung nach Anspruch 1, wobei die Außenflä-
che des Vorsprungs des ersten Pucks und die Au-
ßenfläche des Vorsprungs des zweiten Pucks aus-
gestaltet sind, den mindestens einen Sperrfilm zwi-
schen den Außenflächen und mindestens einer an-
dere Fläche zusammenzudrücken.

6. Einrichtung nach Anspruch 1, wobei die erste Form
und die zweite Form ein Rechteck umfassen.

7. Einrichtung nach Anspruch 1, wobei die erste Form
und die zweite Form einen Kreis umfassen.

8. Einrichtung nach Anspruch 1, wobei die erste Form
und die zweite Form ein teilweises Trapez umfassen.

Revendications

1. Appareil pour minimiser des plis et/ou plissures dans
un film barrière d’un panneau isolé sous vide, l’ap-
pareil comprenant :

(a) une première plaquette (100A), dans lequel
la première plaquette (100A) comprend :

(i) une base (102), dans lequel la base (102)
de la première plaquette comprend une sur-
face supérieure (103) et une surface infé-
rieure, et

(ii) une protubérance (104), dans lequel la
protubérance (104) de la première plaquet-
te (100A) s’étend à partir de la surface su-
périeure (103) de la base (102) de la pre-
mière plaquette (100A), dans lequel la pro-
tubérance (104) de la première plaquette
(100A) comprend une surface supérieure
(107) et une surface extérieure (105), dans
lequel la surface extérieure (105) de la pro-
tubérance (104) de la première plaquette
(100A) définit une première forme ; et

(b) une seconde plaquette (100B), dans lequel
la seconde plaquette (100B) comprend :

(i) une base (102), dans lequel la base (102)
de la seconde plaquette (100B) comprend
une surface supérieure (103) et une surface
inférieure, et
(ii) une protubérance (104), dans lequel la
protubérance (104) de la seconde plaquette
(100B) s’étend depuis la surface supérieure
(103) de la base (102) de la seconde pla-
quette (100B), dans lequel la protubérance
(104) de la seconde plaquette (100B) com-
prend une surface supérieure (107) et une
surface extérieure (105), dans lequel la sur-
face extérieure (105) de la protubérance
(104) de la seconde plaquette (100B) définit
une seconde forme ;
caractérisé en ce que
la première plaquette (100A) et la seconde
plaquette (100B) sont pourvues de proprié-
tés magnétiques telles que la première pla-
quette (100a) et la seconde plaquette
(100B) soient attirées l’une vers l’autre.

2. Appareil selon la revendication 1, dans lequel la pre-
mière forme et la seconde forme comprennent la mê-
me forme.

3. Appareil selon la revendication 1, dans lequel la pro-
tubérance de la première plaquette et la protubéran-
ce de la seconde plaquette définissent chacune un
vide intérieur.

4. Appareil selon la revendication 1, dans lequel la sur-
face supérieure de la base de la première plaquette
et la surface supérieure de la base de la seconde
plaquette sont configurées pour comprimer l’au
moins un film barrière entre les surfaces supérieures
et au moins une autre surface.

5. Appareil selon la revendication 1, dans lequel la sur-
face extérieure de la protubérance de la première
plaquette et la surface extérieure de la protubérance
de la seconde plaquette sont configurées pour com-
primer l’au moins un film barrière entre la surface
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extérieures et au moins une autre surface.

6. Appareil selon la revendication 1, dans lequel la pre-
mière forme et la seconde forme comprennent une
forme oblongue.

7. Appareil selon la revendication 1, dans lequel la pre-
mière forme et la seconde forme comprennent un
cercle.

8. Appareil selon la revendication 1, dans lequel la pre-
mière forme et la seconde forme comprennent un
trapézoïde partiel.
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