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BROTHERS TEcH- framework, and positioned so that the outer NOLOGIES, a
corporation organised under  surfaces of the resulting foamed in place
States of America, of 2451 East Orange-  core are hopefully located
inwardly of the the laws of the State of California, United  outer
boundaries of the three-dimensional 5 thorpe, Fullerton, California 92631,
United  framework. It is desired to havethe frame- 55 States of America. do
-hereby declare the  work extend outwardly of the core so that invention,
for which we pray that a patent the hybrid panel, the combination of cel-
may be granted to us, and the method by  lular material and rigid
framework, may which it is to be performed, to be particu-  be coated with
plaster gunnite, stucco or the 10 larly described in and by the following
like, in which the projecting portions of 60 statement:-
the structural framework may be em- The present invention relates to struc-
bedded. However, because the  cellular tural panels and more particularly
concerns  material is foamed in place, a form must such panels and methods
for their manu-  be provided to define the bottom  surface 15 facture that
employ filler materials, having  of the foam core. Since this form must be
65 certain desirable properties, together with  positioned above one outer
side of the pre- reinforcing structures to provide a unitary  fabricated
structural framework, difficulties panel structure.           '
are encountered in maintaining the form in Lightweight plastic mtaerials,
including  a planar configuration and in positioning 20 the many different
types of foamed syn-  the form at a precise distance from  the 70 thetic
resins and expanded plastic foams. outer surface of the framework. such as
polyurethanes, polystyrenes, ' and    Further, since' no form is generally
em- the like, have a number of properties that ployed to define the upper
surface of the are highly desired in building materials  foamed in place
core (the panel core is 25 for various types of structures such as  foamed
in place within the structural frame- 75 walls,' roofs and the like. These
properties  work,: with the panel in a horizontal posi- include light
weight, exceedingly low ther-  tion according to the teaching of the mal
conductivity, resistance to abrasion, patents), the foam core will exhibit
an outer impermeability to 'moisture, and acoustic  surface that is far
from the desired planar 30 insulation. However, such materials gener-
condition. It will exhibit a surface of such 80 ally are deficient. in
structural strength and  irregularity and imprecise location that the
therefore must be conibined in'some manner  foam core may actually contact
the' outer with other materials having satisfactory  elements of the
structural framework' in structural properties.                 many'
places, thereby preventing a subse- 35  Various configurations employing
com- quent coating from completely encompassing 85 binations  of
lightweight cellular plastic  such outbr portions of the 'framework. foams
or expanded plastic bodies and rigid     The later patent   to Weisman  No.
load-bearing structural elements have been  3,879,908 avoids some problems
of the use suggested in the- past for. providing struc   of  foamed 'in
place material and instead 40 tural . building panels -that can effectively
after building a completed three-dimensional 90 utilize the desirable
properties of the cel-  structural framework'that covers the' entire lular
materials. Typical 'of such prior art  panel on all six sides thereof,
inserts a arrangements, are the U.S. patents to Weis-  plurality of
insulative elements through man 3,305,991 3,555;131 and 3,879,908. In
passages that are disposed wholly within 45 patents 3,305,991 and
3,555,131, there is  the structural framework. These insulative 95
described a structural panel and a tech-  elements must be dimensioned so
as to nique for manufacture 'thereof in which  freely and- easily pass
between adjacent ele- a three-dimensional reinforcing framework  ments of
the structural framework and, -when is 'first built up and then a
lightweight  positioned, will not' have adjacent surfaces 50 plastic core
is formed ih situ within the  in contact with one another. Impermeability
100    



2                                           1 598 493
2 to moisture is thereby greatly  4egraded.    Figure 2 is a fragmentary
pictorial view, Thereafter a bonding agent is employed in  to a larger
scale, of a portion of the panel the arangement of -the  Weisman. patent
of Figure 1; 3,879,908 to secure the insulative elements    Figure 3 is a
perspective view of a part 5 in position within the lattice. This bonding
of a single filler element of the 'panel of 70 agent is a layer of material
that is foamed  Figure 1; in place, but in a somewhat thinner layer.
Figure 4 is a pictorial view of a portion than the remainder of the core,
and is em-  of a single lattice structure; ployed to bond the insulative
elements to    Figure 5 illustrates a subassembly of 10 the metal elements
of the structural frame- 'the-panel of Figure 1, in partly assembled 75
work. This is a time-consuming and expen-  condition, prior to lateral
compression; sive procedure, and still provides a panel    Figure 6
illustrates positioning of the surface formed by a foamed in place bond-
cross wires adjacent opposite sides of the ing agent. Such surface may be
irregular  compressed subassembly of filler elements 15 and improperly
positioned with respect to  and interposed lattice structures;         80
the outer surface of the structural frame-    Figure 7 is an exploded
perspective view work. Further, since the insulative elements  illustrating
the relation of lattice structures must be inherently spaced from  one an-
and filler elements of the finished panel; other in order to allow  them
to be in-  . Figure 8 is a fragmentary sectional view 20 serted into the.
passages in the structural illustrating the face-to-face contact of ad- 85
framework, they can form  no vapor or  jacent filler elements and an
interposed por- moisture barrier. Their heat and sound  tion of a lattice
structure; insulating  properties also are significantly    Figure 9 is a
side view of a portion of degraded by virtue of the space between  the
completed panel; and 25 adjacent insulating elements, even though
Figures 10. 11 and 12 illustrate some typi- 90 the ends of such spaces are
covered by the  cal alternative forms of lattice structures. foamed in
place bonding agent.               As shown in Figure 1, a combined foam In
accordance with the invention there  and wire reinforced structural panel
includes is provided a structural panel comprising a  a plurality of
elongate filler elements, includ- 30 plurality 'of filler elements, a
plurality of  ing end elements 10 and 12 and a plurality 95 lattice
structures,. each of which is disposed  of intermediate elements, including
elements between two neighbouring filler elements  14, 16, 18, etc.,
interposed between the end so that lattice structures and filler elements,
elements and all having their adjacent sur- alternate across the panel, the
adjacent sur-  faces in. substantially complete face-to-face 35 faces of
neighbouring filler elements being  contact except for certain points to be
des- 100 in face-to-face contact to define a substan-  cribed hereinafter.
tially continuous. panel core, and a plural-   In a presently preferred
form, each filler ity  of elongate- tie members extending  element.(Fig.
3).has a length equal to the transversely of the panel core and secured
length of the panel which, for a common 40 to some or all: of the lattice
structures to  panel size, is eight feet, and has a thickness, 105 hold
'the lattice structures and filler ele-  as measured in the direction of
the panel ments together to form  the panel. The  thickness, of two inches,
and a width, as lattice structures preferably project beyond measured in
the direction of the width of the panel core, the filler elements of which
the-panel, of two inches. The cross-section of 45 may be composed' of
expanded plastics  each filler element of a preferred embodi- 110 material
ment is substantially square and each face Also in accordance with the
invention  of the filler element is planar and at right there is provided a
method of producing  angles to a pair of adjacent faces. Thus in a
structural. panel wherein an array of  assembled condition, with the filler
elements 50 alternating lattice structures and filler ele-  aligned with
one another as illustrated in 115 metits is provided, the lattice
structures and  Figure 1, corresponding faces, such as upper filler
elements-are pressed together until the  faces of the elements when viewed
in Figure adjacent faces 'of neighbouring filler ele-  1. lie on a common
surface which is illus- inents are in face-to-face contact with one  trated
as being planar, although other than 55 another and a plurality of elongate
trans-  planar' surface' configurations may be em- 120 verse.-members are
secured to some or all  ployed. It is presently' preferred to. employ of
the lattice structures to hold the 'lattice  twenty-four two-inch filler
elements for a structures and filler elements together to  panel, thereby
to provide a panel about four form a panel.
feet wide. 60   Embodiments of the invention will now   Interposed between
filler elements of each 125 be described in detail with reference to the
adjacent pair of filler elements are rigid lat- accompanying drawings of
which:-          tice structures, typical ones of which are Figure  1  is a
petspedtive  view  of  designated at 20, 22, 24 and 26. The lattice 



a 'structural panel in accordance with the  structures are substantially
Planar or, in 65 invention;                                 effect,
two-dimensional, and have a depth 130    3
1 598 493 greater than the thickness of any one of  example, to a side rod
such as side rod 40, the filler elements so that outer side portions  of
each. of the -lattice structures. A plurality of each of the elongated
lattice structures  of longitudinally spaced -cross. rods, sub- project.
beyond the common panel surface  stantialy identical to the rods 58, 60,
etc. 5 defined collectively by the adjacent filler  on one side of the
panel, is provided on 70 elements, as best seen in Figures 2 and 9.   the
other side of the panel, all of such Each lattice structure is identical to
each  additional plurality of cross rods being fixed other lattice
structure and, as illustrated in  as by spot welding for example to the
Figures 2 and 4, each is formed of a rela-  second side rods 42 at the
other side af 10 tively rigid sinuously bent wire 30 having  each of the
lattice structures. Thus a rigid 75 a zig-zag configuration that defines
alternate  unitary three dimensional skeletal frame- apices such as those.
indicated at. 32, 34, 36.  work is provided by means: of the rela- 38.
Fixed to the sinuous rod 30, as by  tively rigid thruss-like lattice
structures 20, welding for example, is a pair of mutually  22' 24, 26, etc.
which are rigidly inter- 15 spaced parallel side rods or wires 40, 42
connected to each other in laterally spaced 80 that are spot welded to the
sinuous rod 30  relation by means of the cross rods 58, 60, at the apices
on respectively opposite sides  etc. on one side of the array of lattice.
thereof, at apices 34, 38, etc. for rod 40  structures and by similar cross
rods such and at apices 32, 36 for rod 42. Thus a rigid  as 70, 72, 74
(Figure 9) on the other side 20. planar or   substantially  two-dimensional
of the lattice structures on the other side 85: lattice structure is
provided. The depth of  of the panel. the lattice structure, that is, the
shortest    The  filler  elements, have  contiguous distance between side
rods 40 and 42, is not  surfaces, adacent faces being in direct planar less
than and preferably greater than the  physical contact with each other,
thereby 25 thickness of the filler elements 10-18, etc.  to provide a
continuity of heat and sound 90. For example, wherethe filler elements have
barriers and  insulation afforded by the a thickness of two inches, a
preferable depth  filler material itself. No bonding agent is of the.
lattice is three inches and each side  needed to secure the components to
one bar of a. lattice is positioned above the corm-  another and, although
a bonding agent 30 mon surface colectively defined by the several  may be
employed if deemed necessary or 95. filler elements at a distance of
approximately  desirable, the components are suitably held 1/2 inch.
together by virtue of the assembly tech- Although the several lattice
structures  niques that now will be described. may be positioned relative
to one another    In manufacture of the described panel, 35 along the eight
foot length of the four foot  the filler elements 10 through 18, etc. are
100 by eight foot panel in any number of dif-  first formed, each' being
identical to each ferent positions, the corresponding apices  other. in a
preferred embodiment, although of. adjacent lattice structures, such as
apex  they may be made of various widths if 34 and the corresponding apex
50 of the  deemed necessary or desirable. Conveni- 40 adacent lattice
structure (Fig. 2), may be  ently, the eight foot by two inch' by two 105
staggered longitudinally of .the panel rela-  inch filler elements are. cut
from  a single tive to one another or they. may be aligned  sheet of eight
foot by two foot by two inch if necessary or desirable. The alternate or
foam, although'the strips may be cut from staggered configuration, shown in
Fig. 2, is  other sizes of sheets or formed other than 45 presently
preferred since this- arrangement  by cutting, as by directly  molding the
1l0 will provide greater reinforcement for edges  strips, for example. of a
portion  of 'the panel that has been    Each of.the substantially
two-dimensional severed. Thus, when it is desired or neces-  lattice
structures is made, each comprising sary to cut a portion of'the completed
four  a sinuous rod 30 and a pair of side rods 50 foot by eight foot panel,
different ones of  40 and 42 fixed thereto. All the lattice 115 the lattice
structures will have their severed  structures and filler elements -are
niade or portions at different distances from the outer  cut to the. same
length, which is eight panel surfaces, if the 'lattice. structures are
feet for the illustrated four foot by eight staggered so that the
corresponding apices foot panel; and then a number. of filler 55 are not
aligned across the width of the  elements and lattice structures are inter-
120 panel.                                     digitated with one another
and stacked It.is imporntto note that the panel  vertically (with the stack
resting on a.side components are held together- by the rigid  edge of the
panel subassembly) ina panel 



connection. of  the several lattice structures  subassembly substantially
as shown in Figure 60 to  a   common element. This is achieved  5. The
subassembly of Figure 5 includes a 125 by a plurality  of longitudinally
spaced  pair of top and 'bottom  or outer. lattice' cross rods, such as
rods 56, 58,' 60 and  structures :78. 80, the previously described
corresponding rods similarly spaced and  outermost filler elements 10 and
12, 'and positioned along the length. of the panel.  additional filler
elements and lattice struc- .65 Each. rod is fixed as by spot welding, for
tures positioned in. consecutive alternation. 13.0    4
1 598 493                                         4 Where a panel of four
feet in width is to  inches each is employed. Rigidity and com- be made,
using filler elements of two pressive strength of the lattice structures,
inches .in width and lattice structures of a  which are formed of a steel
wire for  x- thickness of aproximately .08 inches, the  ample, are so much
greater than similar 5 pre-assembly stack, as illustrated in Figure
properties of' the filler material, which are 70 5, will include 24 filler
elements providing  preferably made of an- expanded polysty- a total of 48
inches of filler elements and  rene, that no compression of the lattice 25
lattice structures since there is one lattice  structure occurs during the
compression of structure for each filler element and one  a pre-assembly
stack. All of the stack com- 10 additional lattice structure on the 'end of
pression occurs in the several filler elements 75 the stack. Since 25
lattice structures have  and this is achieved only via the formation a
collective thickness of two inches, the  of grooves such as the grooves 88
and 90. total height of the pre-assembly vertical The compression is sueh
as to fully and stack, as illustrated in Figure 5, is 48 inches  completely
embed portions of the several 15 plus 2 inches, or 50 inches.
diagonal arms of the sinuous rods in a pair 80 In the pre-assembly
condition of Figure  of mating grooves of mutually facing op- 5, before
vertical compressive  force  is  posed lateral surfaces of adjcent filler
ele- applied, mutually facing sides of adacent  ments (except for end
lattice structures .78 lattice . structures are spaced apart by a  and 80
which may  have outer portions 20 distance L that is not less than
(actually  thereof slightly exposed.                 85 equal to) the
lateral dimension between op-    The  compression  of the  subassembly
posite (top and bottom, as viewed. in Figure  forces the filler elements
into a mutually 5) surfaces of the interposed filler elements,  contiguous
relation, that is, a relation in such dimension being two inches in' the
Which facing surfaces of adjacent filler ele- 25 exemplary embodiment
described  herein.  ments are in close and intimate physical 90 In other
words, the lattice structures merely  contact  with  each  other
substantially touch but do not penetrate the contiguous  throughout the
entire area of such facing surfaces of adacent filler elements, and
surfaces, except for the portions at the seve- such surfaces are mutually
spaced at this  ral grooves, which portions are separated 30 time, by the
thickness of the interposed  by the interposed sections of the sinuous 95
lattice structure.                       rod of the lattice structure, as
illustrated The -stack is. now vertically compressed  in Figure 8. In this
final position of filler between a fixed lower support 84 and a  elements
and lattice structures the distance movable upper pressure arm 86. The com-
between mutually facing sides of adjacent. 35 pression drives the
relatively slender narrow  lattice structures is less than the distance 100
rods or wires of the lattice structures into  betwen opposite lateral faces
of. filler ele- the adjacent surfaces of the filler elements  mants
interposed therebetween. whereby the latter are deformed along the    With
the subassembly stack maintained lines of contact with the  lattice
structures  in- its laterally compressed condition (ver- 40 to provide
pressed grooves, such as grooves  tically compressed with the stack lying
on 105 88 and 90 (Figure 7) in the lateral surface  its side, as viewed in
Figures 5 and 6), wires 92 of the filler elements. The pressure is  to
provide a pair of side or cross members, not great enough to significantly
change  such as wires 100, 102 (Figure 6), are firmly the dimension of any
of the filler elements.   grasped in clamps 104, 106, being. drawn 45 As a
corollary to the forming of the pressure  oveguides 108, 110 from wire
rolls (not 110 grooves 88, 90, and the- ike in the filler  shown). The
'wire rolls are restrained -to elements, the lattice structures are pressed
restrain further unrolling of wire and 'the into the lateral surfaces such
as surface  clamps 104, 106 are pulled downwardly, as 92 of the filler
elements and partly em-  indicated by the arrow  in Figure 6, to 50  bedded
therein, as best shown in the de-  thereby tension the wires 100, 102. The
115 tailed illustration of Figure 8. It is only the  tension straightens
the wires and positions sinuous rod 30. of the lattice structures and  them
closely adjacent and in contact with not the side rods 40 and 42 that are
pressed  the .side rods of the 'several' lattice struc- 



into the filler elements since the side rods 40  tires of the now
'compressed preassembly 55 and -42 are fixed to the sinuous rod apices
stack. Now, while the preassembly  stack 120 and'. these apices, together
with the side  is maintained in the compressed conditipn rods, are
positioned outwardly 'of the com-  previously  described and  the cross
wires mon surface 'c6flectively formed by the outer  100, '102 are held in
the described position, faces of the several filler elements. '  the latter
are spot welded to each of the 60'  The pre-assembly stack, illustrated  in
lattice structure side rods at each point of  125 Figure 5,- is compressed
through a distance   contact  between a cross rod and aside rod equal to
the total thickness of the twenty  A plurality of such cross wires are
employed five lattice structures, namely, a distance of on 'each' side of
the panel, as can be  seen, two inches  in the illustrated  arrangement  in
Figures 1 and 2 After welding the cross 65 where twenty  fve lattice
structures 'of 08  wires are several at points adjacent the end 130    5
1 598 493                                            5 lattice structures,
and the stack is released  thereof need be disclosed herein. However, from
the compression of members 84, 86.    it should be noted that the described
panel The stack of interdigitated filler elements  and the method of
manufacture thereof and lattice structures now forms a laterally
facilitates an improved precision construc- S laminated unitary panel
structure rigidly  tion and coating because of the relatively 70 combining
a number of filler elements all in  greater precision of the panel
configuration. close face-to-face contact with one another,  The described
panels have a more precise a number of rigid: reinforcing lattice struc-
and more planar surface of filler elements tures and additional rigid
reinforcing cross  and a more precise and carefully and uni- 10 rods that
tie all of the components together  formly positioned (relative to the
filler ele- 75 in a unitary configuration. All but the end  ments)
structural framework. There is little lattice structures are completely
embedded  or no danger. of improper positioning of in the filler elements.
The interaction of  filler elements which will not protrude the embeded
lattice structures and  the  outwardly of the outer sides of the lattice 15
pressed grooves in contiguous surfaces of  structure as is often the case
where the 80 the filler elements provide a locking inter-  panel core is
foamed in place. Further, engagement that helps to rigidify the as-  since
no bonding agents are employed and sembly and to hold the parts together.
The  the panel core is comprised of a number lattice structures, in effect,
are keys that  of separate filler  elements merely. held 20 resist relative
sliding of the contiguous  against one another but otherwise uncon- 85
filler elements. No bonding agents are needed  nected, various portions of
one or more of nor employed, and yet the close and tight  the filler.
elements may be readily severed contact between  adjacent filler elements
and removed from the panel if it is neces- provides an  enhanced  barrier
to vapor,  sary to provide holes through the panel. 25 liquid, heat and
sound. The assembly is    The completed 4' X  8' .x '2" panel is 90 readily
made and the 'parts are inexpensive.  strong and rigid, but extremely
lightweight Partly because preformed and pre-cut rigid  and may be readily
handled by one man, strips of filler elements are employed, as  yet it
provides the desirable qualities of distinguished from a foamed in place
ma-  strength, heat insulation, sound insulation, 30 terial, a cheaper
polystyrene may be em-  a vapor barrier, and ready adaptability to 95
ployed which is not only less expensive than  coating and- securing. to
other panels and polyurethans but has nearly equal charac-   other
structures. The panel may readily teristics of abrasion' resistance, heat
and  be made in other dimensions, if desired, sound insulation and light
weight.        or in other than planar configurations. 35  'When the
pre-assembly stack is made,  ' At present 'an expanded 'polystyrene cel-
100 the   outer  surfaces of the 'several square  lular material is
preferred for manufacture cross-section filler 'elements' are' readily of
the filler'elements, the'latter being cut aligned with one another to form
common  from blank sheets of polystyrene or approxi- planar surfaces on
each side of the sub-  mately 8' X  2' X 2". Of course, the filler 40
assembly and moreover are readily and  elements may be made from  many
other 105 accurately positioned relative to the lattice  materials having
suitable properties of' the structures. The  latter  are  also 'readily
type referred to herein. Thus the'filler ele- aligned- and positioned
relative to dne an-  ments may be formed of any type. of other 'so that -
their  outermost  portions,  material, provided  the material is softer .45
namely, the apices of.-sinuous rods and  than the wire of the' lattice
structures so 110 the side rods thereof,are all positioned in  that the
latter may be partly embedded into common planes 'and at precisely
controlled  the facing surfaces of the filler- elements -as and
predetermined distances outwardly of  previously described. Accordingly,
wood or 



the common planar surfaces' formed by 'the  composition wood may be also
employed 50   outer sides of the filler elements. Repeat-  for the filler
elements, depending upon the 115 ability and precision of ' dimensions and
particular application for the finished panel. relative positioning of the
assembly- parts  It will be readily understood.that the par- are readily
obtained and controlled.      ticular configuration of lattice structure
The completed 'panel may be employed  illustrated in the drawings is merely
exem- 55' in various types of structures as walls,  plary 'of many
different types of substan- 120 fences,; roofs,and the like, suitably posi-
tially planar or nearly  two-dimensional tioning a number - of the panels,
holding  structures 'that .may . be employed. Thus, them'in' a desired
configuration by means  instead of a sinuous rod, there may be of
-temporarily wiring or tying several panels  employed, as illustrated in
Figure 10, a pair 60 to one another,and thereafter spray coating  of side
rods 116, 118: fixed to a plurality of 125 the panels' with a suitable
fluid mixture of  longitudinally spaded substantially parallel concrete;
gunnite, plaster, or the -like: Tech- cross rods or intermediate rods 120,'
122, niques for employing such panels in various  124, which--extend :at an
oblique angle'to types of structures are known to those the. side rods
Alternate ones of. such 65 skilled in the 'art and no further details
lattice structures:may be inverted and posi  130    6
1 598 491                                          6 tioned,as illustrated
in Figure 11,with the  pleted panel assembly is thereafter coated inclined.
-or obliquely angled intermediate  with a suitable mixture of concrete,
plaster. rods of one lattice structure being inclined  or the like.
oppositely with respect to the inclination   WHAT  WE CLAIM IS:- 5   of the
similar intermediate rods  of a next    1. 'A structural panel comprising .
a 70 adjacent lattice structure: of a given hybrid  plurality of. filler
elements, a plurality of panel.
lattice- structures, each of which is disposed Many other different types
of arrange-  between 'two neighbouring filler elements ments of lattice
structures are available,  so- that lattice- structures and filler elements
10: including an  arrangement such as illus-  alternate  across the panel,
the adjacent 75 trated  in Figure 12, wherein a. pair of  surfaces of
neighbouring  filler elements mutually spaced parallel longitudinally ex-
being in- face-to-face contact to define a tending side rods 130, 132 are
interconnected' substantially continuous panel core, -and a by pairs of
oppositely inclined intermediate  plurality. of elongate time- members
extend- 15 rods 134.136 and 138, 140, to provide a   ing transversely- of
the panel core  and 80 type of truss structure.                    secured
to some or all of the lattice struc- Although the illustrated panel
configu-  tures to hold the lattice structures and filler ration is
preferred wherein the depth of the- elements together to form  the panel.
lattice structures is greater than the thick-    2.  A -panel according to
claim 1 in which 20 ness of the filler elements so that the side  the
lattice structures are received in grooves 85 portions of the lattice.
structures: will extend  formed in the adjacent - surfaces. of neigh-
beyond  and are completely free of' the bouring filler elements; filler
elements, it will be readily appreciated   . I  A  panel according to  any
of the that principles of the present invention may  preceding claims in
which the lattice struc- 25 be employed in a reinforced panel wherein
tures are generally planar:                 90 the depth of the lattice
structures is equal    4. A panel-according to claim 3 in which to or less
than the thickness of the filler  the lattice  structures comprise first
and elements so that the lattice'. structures are  second side rods which-
are spaced from completely embedded in the filler element  one another and
secured to the- opposite 30 and only outer surfaces of the filler elements
ends -of a plurality of -crosspieces.      95 are visible at the common
planar surface        . A. panel according-to-claim 4 in- which
collectively formed  by 'the several filter  the crosspieces comprise a
sinuous rod hav- elements.                                    ing
successive apices secured alternately to There has been described an
improved' the first and second side rods. 35 reinforced panel structure and
a- methbdof' . 6. A panel: according to any of the pre- 100 manufacture
which provides' a strong, light-  ceding claims -in which the lattice-
structures weight, economical panel having both the  project beyond the
panel core. desirable properties-of a selected filler and   7. A panel
according to claim 6 in which the structural integrity afforded' by a
rigid' the- transverse members are- secured to the 40  framework.
projecting portions of the lattice structures 105 The invention thus
provides a modular  so that the time members are spaced'from the
lightweight- structural panel made of a panel core. : lightweight expanded
plastic filler reinforced'   8. A panel according. to any of the pre- 



by' wire lattice structures. A  number of ceding claims- in which the
filler elements 45 long, narrow filler elements are interleaved' are
composed of expanded plastics material. 110 with a number of substantially
flat lattice-    9. A panelaccordingto claim 8 in which structures to form
a laminated panel sub-  the plastics material comprises a polystyrene -
assembly with corresponding surfaces of the  br a polyurethane. filler
elements collectively forming substan-    10.  A panel according to-any -of
'the pre- 50 tially planar surfaces of the panel core. The  ceding claims
:comprising a layer of 'coating 115 subassembly is laterally compressed, in
a  material in which the tie-members are em- direction perpendicular -to
the planes of  bedded.                 - laminations, to thereby force.
each of the     11. A panel as claimed' in claim   10 in lattice structures
to' be pressed into and - which the coating material comprises gunite, 55
partially embedded in mutually contiguous  plaster or concrete.
120 surfaces of adjacent ones of the filler ele-    12. A method of
producing a structural ments. While in such compressed condition,
panel-wherein an array of alternating lattice a number of cross-members
'are fixed to side  structures and filler. elements is provided, the-
portions of the several lattice structures  lattice structures and filler
elements -ate 60  that protrude beyond' the panel iurfaces to  pressed
together until the -adjacent faces of 125 thereby hold the assembly in its
pressed  neighbouring filler elements are in face to- condition with the:
lattice 'structures em-  face contact with one another and a plirality
bedded in- the filler elements and the sur-  of elongate transverse members
are. secured' faces of' adjacent filler elements in close  to some or all
of the lattice structures to 45 physical contact with one another. The com-
hold the lattice structures and filler elements 130    6
1 598 493                                          6 tioned, as illustrated
in Figure 11, with the  pleted panel assembly is thereafter coated inclined
or obliquely angled intermediate  with a suitable mixture of concrete,
plaster, rods of one lattice structure being inclined  or the: like.
oppositely with respect to the inclination    WHAT  WE CLAIM  IS:- 5 of the
similar intermediate rods of a next    1. A   structural panel comprising
a 70 adjacent lattice structure of a given hybrid  plurality of filler
elements, a plurality of panel.
lattice structures, each of which is disposed Many other different types of
arrange-  between two neighbouring filler elements ments of lattice
structures are available,  so that lattice structures and filler elements
10 including an arrangement such as illus-  alternate  across the panel,
the adjacent 75 trated  in Figure  12, wherein  a pair of  surfaces of
neighbouring  filler elements mutually spaced parallel longitudinally ex-
being in face-to-face contact to define a tending side rods 130, 132 are
interconnected  substantially continuous panel core, and a by pairs of
oppositely inclined intermediate  plurality of elongate time members
extend- 15 rods 134, 136 and 138, 140, to provide a   ing transversely of.
the panel core and 80 type of truss structure.                   secured to
some or all of the lattice struc- Although the illustrated panel configu-
tures to hold the lattice structures and filler ration is preferred wherein
the depth of the  elements together to form the panel. lattice structures
is greater than the thick-    2. A panel according to claim 1 in which 20
ness of the filler elements so that the side  the lattice structures are
received in grooves 85 portions of the lattice structures will extend
formed in the adjacent surfaces of neigh- beyond  and are completely free
of the  bouring filler elements. filler elements, it will be readily
appreciated  3. A  panel according to any of the that principles of the
present invention may  preceding claims in which the lattice struc- 25 be
employed in a reinforced panel wherein  tures are generally planar;
90 the depth of the lattice structures is equal    4. A panel according to
claim 3 in which to or less than the- thickness of the filler  the lattice
structures comprise first and elements so that the lattice structures are
second side rods which are spaced from completely embedded in. the filler
element  one another and secured to the opposite 30 and only outer surfaces
of the filler elements  ends of a plurality of crosspieces.    95 are
visible at the common planar surface    S. A panel according-to claim 4 in
which collectively formed  by the several filter  the crosspieces comprise
a sinuous rod hav- elements.                                   ing
successive apices secured alternately to There has been described an
improved  the first and second side rods. 35 reinforced panel structure and
a method' of    6. A panel according to any of the pre- 100 manufacture
which provides a strong, light-  ceding claims in which the lattice
structures weight, economical panel having both the  project beyond the
panel core. desirable properties of a selected filler and  7. A panel
according to claim 6 in which 



the structural integrity afforded' by a rigid' the- transverse members are
secured to the 40 framework.                                  projecting
portions of the lattice structures 105 The invention thus provides a
modular  so that the time members are spaced from the lightwe ight
structural panel made of a- panel core. lightweight expanded plastic filler
reinforced'   8. A panel according to any of the pre- by wire lattice
structures. A  number of' ceding claims in which the filler elements 45
long, narrow filler elements are interleaved  are composed of expanded
plastics material. 110 with a number of substantially flat lattice    9. A
panel according to claim 8 in which structures to form a laminated panel
sub-  the plastics material comprises a polystyrene assembly with
corresponding surfaces of the  or a polyurethane. filler elements
collectively forming substan-    10. A panel according to-any of the pre-
50 tially planar surfaces of the panel core. The  ceding claims comprising
a layer of coating 115 subassembly is laterally compressed, in a  material
in which the tie-members are em- direction perpendicular to the planes of
bedded. laminations, to thereby force each of the    11. A panel as claimed
in claim  10 in lattice structures to be pressed into and  which the
coating material comprises gunite, 55 partially embedded' in mutually
contiguous  plaster or concrete.                        120 surfaces of
adjacent ones of the filler ele-    12. A method of producing a structural
ments. While in such compressed condition,  panel wherein an array of
alternating lattice a number of cross-members are fixed to side  structures
and filler elements is provided, the portions of the several lattice
structures  lattice structures and filler elements are 60 that protrude
beyond' the panel surfaces to  pressed together until the adjacent faces of
125 thereby hold the assembly in its pressed  neighbouring filler elements
are in face-to- condition with the- lattice structures em-  face contact
with one another and a plurality bedded in the filler elements and the sur-
of elongate transverse members are secured faces of adjacent filler
elements in close  to some or all of the lattice structures to 65 physical
contact with one another. The com-  hold the lattice structures and filler
elements 130    7                                         1 598 493
7 together to form a panel.                    18. A method according to
any of claims 13. A method according to claim 12 in  15 to 17 in which a
coating material is which grooves are formed in adjacent sur-  sprayed onto
the panel to provide a coat- 30 faces of neighbouring filler elements to
re-  ing of such depth that the protruding por- 5 ceive the lattice
structures.               tions of the lettice structures are embedded 14.
A method according to claim 12 or  within the coating. 13 which includes
the step of forming each    19. A method according to claim 18 in lattice
structure by securing each end of a  which the coating material used is
gunite, 35 pluraity of cross pieces to one of a pair of  plaster or
concrete. 10 mutually spaced side rods.                    20. A
structural panel substantially as 15. A  method  according  to  any  of
hereinbefore described with reference to claims 12 to 14 in which the
lattice struc-  figures 1 to 9 of the accompanying draw- tures are formed
so that they are of greater  ings.                                  40
depth than the filler elements; the filler    21. A  structural panel
substantially as 15 elements being positioned at the centre of
hereinbefore described with reference to the lattice structures so that the
lattice struc-  figures 1 to 9 and one of figures 10 to 12 tures project
beyond opposite surfaces of  of the accompanying drawings. the filler
elements.                         22. A  method of forming a structural 45
16. A method according to claim 15 in  panel, substantially as hereinbefore
des- 20 which the transverse members are fixed to  cribed with reference to
the accompanying the  projecting  portions  of  the  lattice  drawings.
structures so that the transverse members are spaced from the filler
elements.                  REDDIE & GROSE, 17. A method according to any of
claims          Agents for the Applicants, 25 12 to 16 in which the filler
elements are              16, Theobalds Road, formed of expanded plastics
material.                 London WC1X 8PL. Printed for Her Majesty's
Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1981.
Published at the Patent Office, 25 Southampton Buildings, London, WC2A
IAY, from  which copies may be obtained.    


