
THERMAL INSULATING APPARATUS It is relatively well known to insulate the
walls, ceilings, floors and like structures of buildngs with insulating
material. Generally, the 5    insulating material is provided in rolls,
panels, or is simply of a flock-like nature such that it might be blown
into the areas which are to be insulated. Prior to the recent escalation of
fossil fuel costs and the attendant escalation of the cost of 10
electricity, there was no particular advantage of utilizing slightly
costlier though far more efficient insulation than that which has been
heretofore provided. However, with the increase in heating costs,
irrespective of the particular source of heat, 15    it has become highly
desirable to insulate buildings and like structures as effectively and as
efficiently as possible, and it is to the latter end that the present
invention is directed. In this connection, attention is drawn to 20    my
UK Patent Application 8217117 (2 122 665) which is the parent application
out of which the present application has been divided.  The invention, the
subject of that parent application is a system for insulating building
walls, ceilings, floors or like   - 25    structure comprising wall means
for forming a hollow insulating panel defining an interior chamber under
negative pressure, means contacting a limited exterior surface area of said
panel for supporting said panel in generally spaced relationship from an 30
associated building wall, ceiling, floor or like structure, and means
normally spaced from the exterior surface of said panel for contacting a
limited exterior surface area of said panel only upon said first mentioned
contacting means becoming 35    inoperative which would in the absence of
said    



second-mentioned contacting means result in direct contact between said
panel and the associated building wall, ceiling, floor or like structure.
According to the present invention, 5    apparatus for insulating building
walls, ceilings, floors or like structure comprising a wall structure for
forming a hollow insulating panel defining an interior chamber under
negative pressure, said panel including relatively spaced top and bottom
walls, 10    first means located at each of said top and bottom walls for
supporting said panel against the force of gravity and maintaining said
panel in generally spaced relationship from an associated building wall,
ceiling, floor or like structure, second means 15    located at each of
said top and bottom walls for limiting movement of said panel in a first
direction generally normal to the direction of the effect of gravity, third
means located at each of said top and bottom walls for limiting movement of
said panel in a 20    second direction generally normal to said first
direction, each of said first, second and third means including at least
one coil spring located at each of said top and bottom walls, and axes of
said coil springs at each top and bottom wall being all normal 25    to
each other and occupying one each of I, Y and Z axes. Preferably the
apparatus embodying the present invention includes a pair of bracket means
associated with each spring for securing the same to 30    said panel and
an associated building wall, ceiling, floor or like structure,
respectively. One form of the present invention will now be described with
reference to the accompanying drawings. For the purpose of providing the 35
appropriate background to the present invention these    



drawings are identical with those which accompanyed the aforesaid parent
application. However, attention is particularly drawn to Figures 8 to 10
which, together with the description relating thereto, 5    support the
claims of the present invention, to which however, Figures 1 to 4 are also
particularly relevant. IN THE DRAWINGS: FIGURE 1 is a perspective view in
schematic 10    form illustrating the thermal insulation system of the
present invention, and illustrates a plurality of different sized areas
which are insulated by insulating panels of this invention in the ceiling,
valls, and floors of an associated building. 15               FIGURE 2 is a
schematic view of several basic modular units or insulating panels of the
invention, and illustrates that different sizes and shapes might be formed
and united to accommodate different sizes and shapes of areas which might
be 20    encountered in a building structure which is to be insulated.
FIGURE 3 is a front elevational view of a novel insulating panel
constructed in accordance with this invention, and illustrates the panel
installed 25    between studs of a building with the insulating panel
-4- being supported in spaced relationship to the building by coil springs,
whilepin-like elements or nails are fastened to the building but are in
spaced relationship to the insulating panel. 5              FIGURE 4 is a
sectional view taken generally along line 4-4 of Figure 3, and more clearly
illustrates the spaced relationship of the insulating panel within the
building structure. FIGURE 5 is an enlarged sectional view of 



10    the encircled portion of Figure 3, and more clearly illustrates
details of one of the coil springs, one of the nails or pin-like elements,
and a coating of generally heat insulating or thermal insulating material
carried by an end of the nail in spaced 15    relationship to an insulating
coating on the exterior of the insulating panel. FIGURE 6 is a fragmentary
view similar to Figure 5, but illustrates the manner in which a leaf spring
is utilized instead of a coil spring for 20    contacting a limited
exterior surface area of an insulating panel and holding the same in spaced
relationship to the associated building structure. FIGURE 7 is a
fragmentary front elevational view similar to Figure 3, and illustrates
coil 25    springs located at the corners of an evacuated insulating panel
for holding the panel in spaced relationship to an associated building
structure. FIGURE 8 is a fragmentary front elevational view of another
embodiment of this invention, and 30    illustrates an evacuated insulating
panel supported relative to building structure by a plurality of the coil
springs. FIGURE 9 is an enlarged fragmentary sectional view taken generally
along line 9-9 of 35    Figure 8, and illustrates a pair of springs whose
-5- axes are generally normal to each other additionally connecting the
panel to an associated building structure. FIGURE 10 is a perspective view
of a 5    portion of the installation of Figures 8 and 9, and more clearly
illustrates the relationship of the. plurality of the springs associated
with the insulating panel. 



FIGURE 11 is a fragmentary front 10    elevational view of another
evacuated insulating panel constructed in accordance with this invention,
and illustrates the same beingsuspended by chains or a plurality of
articulately interconnected links with pin-like elements or nails disposed
in spaced- 15    relationship to the insulating panel. FIGURE 12 is a
fragmentary perspective view showing one of the chains or articulately
interconnected links, and illustrates several of the links being
constructed from thermal insulating 20    material. FIGURE 13 is a
fragmentary perspective view of one of the two individual links shown in
phantom outline in Figure 11, and illustrates a single link of thermal
insulating material connecting the 25    insulating panel to an associated
building structure. FIGURE 14 is a perspective view of a hollow evacuated
insulating panel of the type heretofore illustrated and further shows a
sheet of flexible 30    insulating material bonded to the panel and
projecting as a border about its periphery. FIGURE 15 is a fragmentary
front elevational view illustrating the insulating panel of Figure 14 in
its installed position with the flexible 35    border being stapled or
nailed to the building    -6- structure. FIGURE 16 is a fragmentary
sectional view, slightly enlarged taken generally along line 16-16 of
Figure 15, and more clearly illustrates the manner in 5    which the
flexible insulating material is stapled, nailed or otherwise secured to the
building structure. 



FIGURE 17 is a perspective view of a composite insulating panel constructed
in accordance 10    with this invention, and illustrates a plurality of
different sized individual insulating panels or modular units, of the type
shown in Figure 2, held together by a pair of panels and associated bands.
FIGURE 18 is a fragmentary front 15    elevational view, and illustrates
the composite insulating panel of Figure 17 installed in a building
structure with a lowermost spring being held out of contact with a
lowermost of the insulating panels in lieu of utilizing a pin-like element
or nail 20    thereat. FIGURE 19 is a sectional view taken generally along
line 19-19 of Figure 18, and illustrates the manner in which the composite
insulating panel is maintained in overall generally 25    total spaced
relationship to the associated building structure. FIGURE 20 is a
fragmentary cross-sectional view of another insulating panel constructed in
accordance with this invention, and shows a plurality 30    of- individual
insulating panels or modules supported in spaced relationship to the
interior of an enclosing container or housing. FIGURE 21 is a fragmentary
sectional view taken generally along line 21-21 of Figure 20, and 35
illustrates the container or housing with the    insulating panels therein
bodily positioned with an area of a building which is to be insulated.
Reference is first made to Figures 1 and 2 of the drawings which
illustrates applicant's novel 5    thermal insulating system which is
generally designated by the reference numeral 10 (Figure 1) and is shown
installed in a building B which includes a 



roof R beneath which is a conventional ceiling C, side walls S and a
conventional floor F. The 10    building B includes conventional rafters,
studs, joist or the like, all of which are unnumbered, which define areas
and/or volumes off different sizes and shapes which are conventionally
insulated by, for example, inserting roll or batt insulation between 15
internal dry wall and external siding of a conventional building.  In lieu
of the latter, the present thermal insulating system 10 includes a variety
of different types of insulating panels which are generally designated
collectively by the 20    reference numeral 20 in Figure 1 and might be of
a variety of different peripheral sizes, shapes or the like such that
individual panels or modular units 20 might be sized exactly to fit in a
particular area which is to be insulated into building B or might be 25
glued or otherwise secured together in a plurality of different ways to
form different shapes to accommodate different areas of the building B
which is to be insulated, in the manner shown in Figure 2. For example, in
Figure 2a two insulating panels 20, 30    20 are shown in side-by-side
relationship.  The panels 20, 20 of Figure 2a are glued or otherwise bonded
together and when used in duplicate, they can, of course, insulate an area
generally twice the size of one of the single panels 20 of Figure 2a. 35
Likewise, in Figure 2b the panels 20, 20 thereof    might be half the size
of the panels 20, 20 of 2a and thus utilized to insulate an area of the
building B half the size which might be insulated by the panels 20, 20 of
Figure 2a. Of course, another pair of 5    panels, as shown in phantom
outline in Figure 2b, can also be bonded to the panels 20, 20 to in effect
insulate through utilizing four panels in area 



identical to that which might be insulated by the two panels 20, 20 of
Figure 2a. Figure 2c merely 10    indicates that the panels 20 might be
smaller and adhere to each other in most any fashion necessary to insulate
any particular area of the building B. Reference is now made to Figures 3
through 5 of the drawings which more specifically illustrate 15    one of
the panels 20 of Figures 2a through 2c, and in this embodiment of the
invention, the panel 20 includes a top wall 21, a bottom wall 22, a pair of
narrow end walls 23, 24, and a pair of side walls 25, 26. The walls 21
through 26 are covered with an 20    external layer of insulating material
27 (Figure 5) and the walls 21 through 26 define a generally hollow
interior or chamber 28 which is under negative pressure (vacuum). The panel
20 is shown in Figure 3 installed within a general rectangular area or 25
volume A of the wall S of the building B between the conventional studs or
studding S1 thereof. The panel 20 is, of course, not only spaced from the
bonding studs or studding S1 but is also spaced from the wallboard or
interior wall and the exterior 30    sheathing or siding (unnumbered).
Obviously, since the interior or chamber 28 of the insulating panel 20 is
under negative or vacuum pressure, the same is of extremely high thermal
insulating quality and by thus installing the plurality of panels 20 in the
building 35    B, as shown in Figure 1, the building B can be    extremely
efficiently insulated so long as, of course, the panels 20 are essentially
held in spaced relationship to the walls, studs, rafters, beams, etc. of
the building B such that virtually all 5    thermal conduction is precluded
or substantially lessened. In order to support each of the hollow 



evacuated insulating panels 20 in essentially total spaced relationship
from the studs S1 or like 10    structure of the building B, means
generally designated by the reference numeral 30 in the form of coil
springs are disposed between each of the walls 21 through 26 and each of
the adjacent surfaces of the building B such that larger ends of the
springs 15    30 contact the studs S1 while smaller ends of the springs 30
contact very limited exterior surface areas of the panels 21 through 26.
Thus, even if the springs 30 are formed of metallic or like thermal
conductive material, the limited contact between the 20    springs 30 and
the various walls 21 through 26 assures that there is minimal thermal
conduction or transfer between the panels 20 and the building B. However,
the springs 30 are preferably constructed from plastic or similar material
which has extremely 25    low thermal conductive characteristics (heat
insulating and cold insulating). Under most circumstances, six springs 30
are sufficient to support each of the hollow evacuated insulating panels 20
from the associated building structure, 30    although in the embodiment of
the invention illustrated in Figure 3, the uppermost spring 30 shown in
phantom outline may, if desired, be eliminated. Means generally designated
by the reference 35    numeral 31 are provided in normally spaced    -10-
relationship from the exterior surface of the panel 20 and, of course, the
insulating material or coating 27 thereupon in the manner best illustrated
in Figure 5. The individual means 31 are each a 5    plurality of elongated
pin-like elements of relatively small cross-sectional configuration 



whereby thermal conduction transfer therethrough is substantially
negligible. These pin-like elements 31 might simply be nails which are
driven into the studs 10    S1 and if constructed from metallic or like
high heat conductive and cold conductive material, they might have thereon
a coating 32 (Figure 5) of plastic or like heat or cold insulating
material. The purpose of the means or pin-like elements 31 is to contact a
15    limited exterior surface area of the panel 20 only upon any of the
springs 30 breaking or losing their resilience and thus becoming
inoperative to maintain the panel 20 spaced from the surrounding studding
S1 which in the absence of the pin-like elements 31 20    would result in
direct contact between the panel 20 or the insulation 27 thereon and the
associated building wall or studs S1 and thus decrease efficiency of the
insulating panels 20. For example, if the lowermost spring 30 in Figure 3
were to break 25    and the pin-like elements 31 to each side thereof were
nonexistent, the bottom wall 22 would contact the lower stud S1 and quite
possibly if the panel 20 were to cock or cant, it might contact others of
the studs S1 and thereby increase thermal conductivity 30    and thus
decrease the efficiency of the panel 20. However, in keeping with the
present system 10, the panel 20 is normally maintained in its operative
position (Figure 3) such that all of its walls 21 through 26 are spaced
from adjoining portions, walls, 35    studs S1 or the like of the building
B, and should    any of these springs 30 become inoperative or fail for any
purpose, the pin-like elements 31 will assure that the panel 20 will not in
fact contact portions of the building B and instead will at the very most 5
contact the limited headed ends or coatings 32 of selected ones or less of
the pin-like elements 31. 



In this fashion, an extremely highly efficient insulating panel 20 is
created which assures that thermal conduction, be it hot or cold, is
maintained 10    at an optimum under any particular conditions. Referring
specifically to Figure 5, the pin like elements 31 are illustrated as being
headed nails, but these may in turn be screws, power-driven rivets, or the
like.  Likewise, any conventional 1.5   means may be utilized to secure the
coil springs 30 to the building B or the studding S1 thereof, as, for
example, standard metallic or plastic staples-32. Reference is made to
Figure 6 of the drawings which illustrates two modifications of the 20
system 10 thus far described relative to Figures 3 through 5, namely, the
utilization and substitution of a leaf spring 34 for each of the springs 30
and the utilization and substitution of a double-headed pin-like element or
nail 35 for each of the pin-like 25    elements 31 of Figures 3 through 5.
The leaf spring 34 includes a  terminal mounting end 36 having a bore or
aperture 37 through which passes the nail 35 for holding the leaf spring 34
on the studding S1 through a head 38 of the nail 35 medially the ends
thereof. 30    The leaf spring 34 has a curved end portion 39 which, of
course, contacts very limited surface areas of the insulation 27 and/or any
one of the walls 21 through 26 of the insulating panel 20. Thus, the
overall structure of Figure 6 can be utilized in lieu of each 35    spring
30 and pin-like element 31 of Figure 5 in a    -12- manner readily apparent
from this description. Reference is now made to Figure 7 which again
illustrates an identical insulating panel 20 with the exception that the
springs 30 are positioned 5    at corners (unnumbered) of the panel 20 and
due to 



this arrangement, it is unnecessary to position springs 30 in contact with
the walls 25 and 26 of the panel 20 of Figure 7. Thus, four springs can be
utilized in the embodiment shown in Figure 7 as 10    opposed to the five
or six springs 30 of the embodiment or installation of Figure 3. Of course,
the pin-like elements 31 are also utilized in connection with the system of
Figure 7. Reference is now made -to Figures 8 through 15    10 of the
drawings which illustrate the system 10 including a panel 20 thereof which
is mounted or supported relative to studs S1 of the building B in a manner
somewhat different than that heretofore described. In the case of the
embodiment of the 20    invention shown in Figures 8, 9 and 10 of the
drawings, the side walls 23, 24 of the panel 10 of Figure 8 are totally
unsupported, although pin-like elements corresponding to pin-like elements
31 might be associated with these walls as well as with the 25    bottom
wall 22 and the side walls 25, 26.  However, in this case, the panel 20 is
preferably supported at its top and at its bottom by four springs which in
Figure 9 are numbered 51 through 54 and like springs 52, 54 are also shown
in Figure 8 below the bottom 30    wall 22 of the panel 20 and, of course,
unillustrated springs corresponding to the springs 51, 53 are also located
beneath the bottom wall 22.  The springs 51 through 54 above the top wall
21 and below the top wall 22 function, of course, just as do the springs 35
30 in Figure 3.  However, in lieu of the elements 31    -13- or 35, two
additional springs 55, 56 are located adjacent the top wall 21 and the
bottom wall 22 of the insulating panel 20 of Figures 8 through 10. The
springs 55, 56 are positioned with their axes 



5    generally normal to each other and ends (unnumbered) of the springs
55, 56 are connected to respective brackets 57, 58 and 60, 61. The springs
55 therefor resist motion parallel to the axis of the springs 55 whereas
the springs 56 resist motion parallel to the 10    axis of the same springs
56.  Thus, the panel 20 of Figures 8 through 10 is supported in the spaced
position illustrated best in Figures 8 and 9 by virtue of the springs 51
through 56 preferably in the absence of any further springs or in the
absence of 15    any of the elements 31 and/or 35, although as noted
earlier, the latter-noted elements may be included, if so desired.
Reference is now made to Figures 11 through 13 of the drawings in which
another of the hollow 20    evacuated insulating panels 20 is illustrated
in conjunction with pins or pin-like elements or nails 31.  However, in
lieu of any of the compression springs heretofore described, the panel 20
of Figures 11 and 12 is suspendingly supported by means in the 25    form
of flexible connectors 65 which are simply articulated links or chains hung
from or connected between eyes 66, 67 secured to the studs or studding S1
and the panel 20, respectively. The articulated chains or links 65 (Figure
12) may be constructed 30    entirely of metallic links, but preferably the
same are each constructed from a plurality of metallic links 68 and
nonmetallic links 69 (plastic) which have relatively low thermal conductive
properties. Thus, there is extremely limited contact between each 35
conductive link 68 and the associated eyes 67 and/or    -14- 66, but,more
importantly, the nonthermally conductive links 69 virtually preclude the
conduction of heat or cold between the panel 20 and the associated building



B or the stud or studding S1 thereof. 5              Figure 13 illustrates
a modification of the system 10 of Figures 11 and 12 wherein a single
thermally nonconductive link 70 is connected between eyes 71, 72 which are
in turn conventionally connected to the panel 20 and the studding 81 of the
10    building B.  The system of Figure 13 might, of course, preferably be
utilized in pairs, as shown in phantom outline in Figure 11, in lieu of or
in addition to the flexible connecting means 65 of this same figure. - 15
Figure 14 represents another modification of the heat insulating system 10
wherein the panel 20 is constructed once again as a hollow panel whose
interior is under negative pressure (vacuum), and the same is provided with
hooks or eyes 71, just as shown 20    in Figure 13 for suspending the panel
20 of Figure 14 in association with the building B of Figures 15 and 16.
However, in the case of the panel 20 of Figures 14 through 16, one or both
of the walls 25, 26 has adhesively bonded thereto by adhesive B 25
(Figure 16) a flexible sheet of insulating material which projects beyond
the walls 21, 22, 23 and 24 thereby defining a peripheral border 80 of the
overall flexible insulating sheet which is generally designated by the
reference numeral 81. A sheet 30    identical to the sheet 81 may also be
bonded to the wall 25 as indicated by the sheet 82 shown in phantom outline
in Figure 16. The purpose of the insulating sheets 81 and/or 82 is to
further prevent the transfer of cold or hot air between the outside and 35
the inside of the building B or between opposite    sides of walls
associated therewith, as is readily apparent from Figures 15 and 16. To
this end, the panel 20 is mounted, as is readily apparent in 



Figure 15, with the wall 26 of the panel 20 being 5    spaced from but
adjacent to the outside wall of the building B. The wall 25 of the panel 20
is more inboard than the wall 26 and is, therefore, adjacent to what would
amount to be the plasterboard walls inside a conventional home or building.
Once the 10    panel 20 has been supported in the manner shown in Figure
15, the border 80 of the flexible insulating sheet 81 is secured by
staples, tacks, nails, or the like about the entire periphery of the area
which is to be insulated by securing the staples, nails, or 15    the like,
which are generally designated by the reference numeral 83 to the studding
S1 or like building structure. Obviously, if the panel 20 includes the
flexible insulated sheeting or sheet 82, the border 80 thereof is likewise
fastened by 20    staples, nails or the like 83 to the studding 81.
Furthermore, if desired, conventional insulating material might be placed
in the area between the borders 80, 80 of the respective sheets 81, 82
before the border of the sheet 82 is nailed in position to 25    thereby
fully insulate the boundary or annular chamber defined between the
peripheral walls 21 through 24 of the panel 20, the studding Si surrounding
these walls, and the two borders 80, 80 of the sheets 81, 82. 30
Reference is now made to Figures 17 through 19 of the drawings wherein in a
plurality of panels 20 which are identical to the panels heretofore
described are stacked one atop the other in sandwich relationship between a
pair of generally rectangular 35    sheets of insulation 91, 92 which are
in turn wrapped    by a pair of bands 93, 94 to form a composite insulating
panel 95.  Terminal ends (unnumbered) of the bands 93, 94 are provided with
openings 96, 97, 



respectively, which might be utilized to suspend a 5    composite
insulating panel 95 in an associated building in the manner clearly
illustrated in Figures 18 and 19. Another eye 98 connected to the uppermost
insulating panel 20 may also be utilized to suspend the composite panel 95
from the uppermost stud or 10    studding S1 of the building B in the
manner most clearly illustrated in Figure 18 of the drawings. In Figures 18
and 19, the composite insulating panel 95 is, of course, associated with
the coil springs 30 and the pin-like elements 31 heretofore described 15
while a lowermost spring 30' is utilized beneath the composite panel 95 in
lieu of the pin-like elements or headed nails 31. The spring 30' is located
at the lowest corner of the composite insulating panel 95 and a like spring
(not shown) is located at the 20    opposite unillustrated lowermost corner
of the same composite panel 95. The spring 30' and the other unillustrated
spring is held in a slightly compressed position in spaced relationship to
the lowermost insulating panel 20 by a metallic band 99 which is in 25
partial overlying and spanning relationship to the coil spring 30' and is
fastened at its end to the lowermost studding S1 by nails or tacks 102. The
springs 30' are, therefore, utilized in lieu of the pin-like elements or
nails 31 such that the springs 30    30' are normally in spaced
relationship to the lowermost one of the panels 20, but should the
composite panel 95 drop downwardly for some reason, the lowermost panel 20
will be contacted by the spring 30' or the other spring (unillustrated),
and 35    thus prevent the composite panel or any portion    -17- thereof
from contacting the studding S1 on anything other than a very limited
areawise basis. 



Reference is now made to Figures 20 and 21 of the drawings wherein a number
of insulating panels 5    20 are illustrated housed within an exterior
container which is generally designated by the reference numeral 120. The
exterior container 120 includes a top wall 121, a bottom wall (unnumbered)
parallel to and spaced from the top wall 21, a pair 10    of end walls 122,
123, a rear wall 124 and a top wall 125.  If a plurality of the panels 20
are housed within the container 120, a plurality of shelves or intermediate
walls 126, 127 might be positioned within the container 20.  However, the
container 20 15    might house within its internal chamber only a single
one of the panels 20, and the springs 30, and pin- like elements or nails
31 associated therewith. In this embodiment of the invention, the entire
container 120 is fabricated at the point of 20    manufacture in the manner
illustrated in Figure 20, shipped to an on-site location, and installed
within a building wall, ceiling, floor or the like by simply inserting the
container 120 into the area to be insulated.  The latter insulation is best
shown in 25    Figure 21 wherein the entire container 20 is shown inserted
within an area of the building B inboard of the external siding
(unnumbered).  This essentially constitutes a prefabricated construction
such that the springs 30 and the pin-like elements 31 need not 30    be
stapled, nailed, or otherwise secured to the studs or studding S1 in the
manner heretofore described. Instead, the container 120 is merely inserted
in its position of use, as shown in Figure 21.  If, for example, the
peripheral dimensions of the area into 35    which the container 120 is to
be inserted measures    -18- two feet by four feet (61 cm x 122 cm), the
exterior 



peripheral dimensions of the container 120 would be so dimensioned and,
thus, would readily fit into the two-by-four (61 cm x 122 cm) area/volume.
Obviously, 5    in a container 120 of the latter size, a plurality of the
hollow evacuated panels 120 need not be utilized but in lieu thereof, a
single panel 20 would be supported within the container 120 by the springs
30 and pin-like elements 31 associated therewith and, of 10    course, the
overall peripheral dimension of the single hollow evacuated insulating
panel would be slightly smaller than the internal dimensions of the overall
container 20 sufficient, of course, to accommodate the spring 30 and
pin-like elements 31. 15    If desired, the interior of the container 20
might also include insulating material I, in the manner also shown in
Figure 21. Although only a preferred embodiment of the invention has been
specifically illustrated and 20    described herein, it is to be understood
that minor variations may be made in the apparatus without departing from
the spirit and scope of the invention, as defined in the appended claims.
-19- CLAIMS 1.        Apparatus for insulating building walls, ceilings,
floors or like structure comprising a wall structure for forming a hollow
insulating panel 5    defining an interior chamber under negative pressure,
said panel including relatively spaced top and bottom walls, first means
located at each of said top and bottom walls for supporting said panel
against the force of gravity and maintaining said panel in 10    generally
spaced relationship from an associated building wall, ceiling, floor or
like structure, second means located at each of said top and bottom 



walls for limiting movement of said panel in a first direction generally
normal to the direction of the 15    effect of gravity, third means located
at each of said top and bottom walls for limiting movement of said panel in
a second direction generally normal to said first direction, each of said
first, second and third means including at least one coil spring 20
located at each of said top and bottom walls, and axes of said coil springs
at each top and bottom wall being all normal to each other and occupying
one each of I, Y and Z axes. 2.        The apparatus as defined in Claim 1
25    including a pair of bracket means associated with each spring for
securing the same to said panel and an associated building wall, ceiling,
floor or like structure, respectively. 3.        The apparatus as defined
in Claim 1 and 30    being substantially as hereinbefore described with
reference to the accompanying diagrammatic drawings.    


