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(57) ABSTRACT 
(75) Inventors: 0‘ ?tsplllelgs’ sgttsdallf’ AZ A molded composite construction panel formed in a verti 

( )’ d ilrre ae toe ng J " cally oriented continuous molding procedure included a 
Seems a 6’ AZ (Us) lightweight cellular core of rigid foam material and a 

Cones Ondence Address relatively thin skin of ?ber reinforced concrete encasing the 
Matthgw F Jodziewicz'Es core. The panel further including at least one integrally 
Suite 836 ' ’ (1' formed multi-faceted channel being substantially coexten 

3660 Wilshire Boulevard sive With at least one edge of the panel. Amethod of forming 
L05 An eles CA 90010 (Us) a building panel is also disclosed comprising the steps of 

g ’ providing a mold having a mold cavity, disposed vertically, 
- _ - that de?nes the mold surface for forming the exposed ?nish 

73 As . H T h l I . ( ) slgnee ousmg ec n0 Ogy’ nc surfaces of a molded Wall panel, Where the mold cavity 

(21) APPL NO; 10/016,456 bottom and side edge Walls de?ne the‘ edge Walls of the 
molded Wall panel. A foam msert is positioned and secured 

(22) Filed; Nov_ 1, 2001 in the mold cavity. A slurry of concrete, sand, and ?ber 

(51) 
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strands is formed to produce a homogeneous panel mixture. 
The mold cavity is ?lled With the panel mixture. Once cured, 
the integral assembly of cured panel mixture and foam insert 
is removed from the mold cavity. 
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PRECAST MODULAR BUILDING PANEL AND 
VERTICALLY ORIENTED METHOD OF 

MANUFACTURING SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates in general to the 
building Wall panel art, and more particularly pertains to the 
art of manufacturing a molded modular building Wall panel 
formed from a ?ber reinforced concrete and a method of 
vertically molding same. 

[0003] 2. Description of the Prior Art 

[0004] A long felt need in the construction industry, and 
more particularly in the building Wall panel ?eld, is to ?nd 
a durable, yet relatively inexpensive construction method 
and material that Would alloW the construction of attractive 
and durable homes in a quick and economic manner. 

[0005] Although the thrust of this need has initially been 
to provide housing for loW-income families or for ?rst time 
home buyers, any such construction method and material 
could also be easily adapted for more expensive homes and 
multi-family housing units. 

[0006] One such attempt to create such a relatively inex 
pensive construction method and material has resulted in the 
use of precast or molded glass ?ber reinforced concrete 
(GFRC) building panels. 
[0007] The development of lightWeight precast construc 
tion panels has been gradual and not Without many short 
comings. Initial attempts to manufacture such panels have 
met With many problems, for example, attempting to loWer 
the Weight of a concrete panel While maintaining its load 
bearing strength, various reinforcing designs and inserts 
have been tried, for example, insulating foam blocks Were 
inserted into the panel during the molding process to be 
encased Within the GFRC matrix. HoWever, such foam 
inserts, While lessening the Weight of the panel, posed neW 
challenges in laminating or bonding the concrete to the foam 
insert and in producing a consistent and useful building 
panel. 
[0008] While such foam inserts provided a tremendous 
bene?t in lessening the Weight of the panel and insulating the 
structure against heat and cold, great dif?culties arose during 
the molding process in keeping the foam inserts from 
Warping or shifting. Such Warping or shifting of the foam 
inserts results in panels having side Walls With irregular 
thickness, voids and reduced load bearing strength. 

[0009] Accordingly, much Work has been done in the 
casting of such panels, all of Which includes using a hori 
Zontally disposed or oriented mold, open on top, to limit and 
control any Warping or shifting of the foam inserts due to 
hydrostatic pressures that develop during the molding pro 
cess. In this horiZontal molding process one face of the panel 
is ?at on one face of the mold. Alayer, typically 1A1 of an inch 
of Glass Fiber Reinforced Concrete (GFRC) is ?rst poured 
onto the bottom face of the mold, then a foam insert, such 
as a panel of expanded polystyrene foam, is placed on top of 
the GFRC layer and some Weight, such as sand bags are 
placed on the foam insert to hold it in place from hydrostatic 
pressures that arise subsequently When more GFRC is then 
poured into the mold around the sides and top of the foam 
insert. 
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[0010] In this horiZontal molding method, the mold has no 
top face, so after removing the sand bags and pouring the 
GFRC on top of the foam insert, the exposed GFRC layer 
had to be manually smoothed, as it Would become one of the 
?nished panel faces. Various steps in this horiZontal molding 
process are dif?cult and inef?cient, including the need to 
hold the foam insert in position, produce GFRC panel Walls 
of uniform thickness and sufficient smoothness. It is also 
dif?cult, With such methods, to achieve good bonding or 
lamination betWeen the foam and the GFRC. 

[0011] Another problem With current methods of construc 
tion using molded building panels is the methods by Which 
these panels are interconnected in the construction process. 
Some knoWn methods require the insertion of reinforcing 
bars With extending ends, Which extending ends are then 
used as lashing points for holding the panels in place. 
HoWever, these construction methods also require added 
cost, expertise in properly encasing such reinforcing bars 
and a greater expertise in the construction team Workers 
installing the panels. 

[0012] By Way of example, the prior art of casting such 
GFRC building panels are found in such representative 
references as U.S. Pat. No. 3,885,008 to Martin; US. Pat. 
No. 3,965,635 to Renkert; US. Pat. No. 4,185,437 to 
Robinson; U.S. Pat. No. 4,232,494 to Bauch et al.; US. Pat. 
No. 4,453,359 to Robinson; US. Pat. No. 4,531,338 to 
Donatt; US. Pat. No. 4,542,613 to Leyte-Vidal; US. Pat. 
No. 4,691,490 to Leaver; and Us. Pat. No. 6,182,416 B1 to 
Bracklin. 

[0013] HoWever, the knoWn molding processes are time 
consuming, labor intensive, and operationally expensive and 
produce building panels that are not only expensive, but also 
hard to obtain leading to long construction delays in building 
the structures themselves. LikeWise, current building panels 
require costly construction methods for connecting the pan 
els into the desired structure. 

[0014] The present invention provides a solution to these 
and other problems of the present art in molded building 
panels by providing a building panel that is light-Weight, 
easily and quickly cast With a minimal amount of labor 
needed in its manufacture and that is easily interconnected 
during the construction process to produce a sturdy struc 
ture. 

[0015] At least in these respects, the method of construc 
tion and composition of the present invention substantially 
departs from the conventional concepts and designs of the 
prior art, and in so doing provides a building panel and 
method primarily developed for the purpose of providing a 
light-Weight molded building panel for use in constructing 
durable and economical housing or other structures in a time 
ef?cient manner. 

[0016] In these regards, at least, the present invention 
substantially ful?lls these needs of the present art in molded 
building panel construction and manufacture. 

SUMMARY OF THE INVENTION 

[0017] In vieW of the foregoing disadvantages inherent in 
the knoWn types of building panels and methods of molding 
such panels noW present in the art, the present invention 
provides an improved molded composite construction panel 
that is formed in a vertically oriented continuous molding 
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procedure. The panel of the present invention has, in gen 
eral, a lightweight cellular core of rigid foam material and a 
relatively thin skin of glass ?ber reinforced concrete encas 
ing the foam core. 

[0018] The panel further has at least one integrally formed 
channel. The channel may be arcuate or multi-faceted in 
Which case it Would preferably be a semi-hexagon in cross 
section, that is substantially coextensive With at least one 
side edge of the panel for construction connection purposes 
as Will be better described beloW. HoWever, the channel can 
be of any other cross-sectional shape such as a semi-circle, 
star, or X shape, just to indicate three acceptable shapes as 
examples, Without limitation. In general, a goal for the 
choice of channel cross-sectional shape is that When adja 
cent panels are connected, the abutting channels meet to 
form a passageWay big enough to hold at least one piece of 
reinforcing bar (rebar) While alloWing concrete to be poured 
into the passageWay to form an integral structure for rein 
forcing the connected panel construction in situ. 

[0019] As such, the general purposes of the present inven 
tion, Which Will be described subsequently in greater detail, 
are to provide a neW and improved molded building panel 
and method of making such panel as Well as a method of 
connecting such panels in construction, Which have all the 
advantages of the prior art and none of the disadvantages. 

[0020] To attain this, the present invention in an embodi 
ment for a method of forming a building panel, generally 
includes the steps of: 

[0021] providing a mold having a mold cavity that is 
disposed vertically. (It should be noted for clarity, 
that although the mold cavity is disposed vertically, 
the panel being molded need not also be vertically 
oriented as to its ?nal installation, i.e., the mold 
cavity being disposed vertically does not imply that 
the panel is actually molded in its normal vertical 
position With the top of the ?nal panel at the top of 
the mold.) The mold cavity de?nes the mold surface 
for forming the exposed ?nish surface of a molded 
Wall panel, Where the mold cavity bottom and side 
edge Walls de?ne the various edge Walls of the 
molded Wall panel. 

[0022] positioning and securing a foam insert in the 
mold cavity. The foam insert is inserted inside the 
panel to provide strength and rigidity to the ?nished 
panel While at the same time lessening the Weight of 
the panel over a solid concrete panel and improving 
thermal insulation; 

[0023] forming a slurry of concrete, sand, and glass 
?ber strands to produce a homogeneous panel mix 
ture commonly referred to as a GFRC panel mixture; 

[0024] positioning in the mold (optionally) one or 
more reinforcing bars in such positions as to be 
embedded Within the GFRC in the ?nal panel; 

[0025] ?lling the mold cavity With the panel mixture 
and leveling the panel mixture With the mold side 
edge Walls to ?ll out the form of the mold cavity; 

[0026] effecting the cure of the panel mixture in the 
mold and the bonding of the panel mixture to the 
foam insert; and, 
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[0027] removing the integral assembly of cured panel 
mixture and foam insert from the mold cavity. 

[0028] It should be noted that the strength and ?exibility 
of the panels embodying the present invention can be used 
throughout a structure for both load supporting and non-load 
supporting Walls, ?oors, headers and even roofs. 

[0029] There has thus been de?ned, rather broadly, the 
more important features of the invention in order that the 
detailed description thereof that folloWs may be better 
understood, and in order that the present contribution to the 
art may be better appreciated. There are, of course, addi 
tional features of the invention that Will be described here 
inafter and Which Will form the subject matter of the claims 
appended hereto. 

[0030] In this respect, before explaining at least one 
embodiment of the invention in detail, it is to be understood 
that the invention is not limited in its application to the 
details of construction and to the arrangements of the 
components set forth in the folloWing description or illus 
trated in the draWings. The invention is capable of other 
embodiments and of being practiced and carried out in 
various Ways. Also, it is to be understood that the phrase 
ology and terminology employed herein are for the purpose 
of description and should not be regarded as limiting. 

[0031] As such, those skilled in the art Will appreciate that 
the conception, upon Which this disclosure is based, may 
readily be utiliZed as a basis for the designing of other 
structures, methods and systems for carrying out the several 
purposes of the present invention. It is important, therefore, 
that the claims be regarded as including such equivalent 
constructions insofar as they do not depart from the spirit 
and scope of the present invention. 

[0032] It is therefore an object of the present invention to 
provide a neW and improved molded building panel, con 
struction and connection methods, Which have all the advan 
tages of the prior art molded building panels and none of the 
disadvantages. 

[0033] It is another object of the present invention to 
provide a neW and improved molded building panel, con 
struction and connection methods, Which may be easily and 
ef?ciently manufactured and assembled. 

[0034] It is a further object of the present invention to 
provide a neW and improved molded building panel, con 
struction and connection methods, Which produce a durable 
and reliable construction. 

[0035] An even further object of the present invention is to 
provide a neW and improved molded building panel, con 
struction and connection methods, Whose design, structure, 
and construction steps are simpli?ed, While permitting a 
mastery and optimal control of the molding and intercon 
necting process for such precast building panels. 

[0036] Still yet another object of the present invention is 
to provide a neW and improved molded building panel, 
construction and connection methods, Whose use and steps 
facilitate the construction process. 

[0037] Lastly, it is an object of the present invention to 
provide a neW and improved molded building panel, con 
struction and connection methods, Which are safe for home 
and commercial construction use. 
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[0038] These together With other objects of the invention, 
along With the various features of novelty that characterize 
the invention, are pointed out With particularity in the claims 
annexed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and 
the speci?c objects attained by its uses, reference should be 
had to the accompanying draWings and descriptive matter in 
Which there is an illustrated preferred embodiment of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] The invention Will be better understood and objects 
other than those set forth above Will become apparent When 
consideration is given to the folloWing detailed description 
thereof. Such description makes reference to the annexed 
draWings Wherein: 

[0040] FIG. 1 is a molded building panel that has been 
constructed in accordance With the principles of the present 
invention. 

[0041] FIG. 2 is a cross-sectional vieW taken along the 
line 2-2 in the direction shoWn in FIG. 1; 

[0042] FIG. 3 is a cross-sectional vieW taken along the 
line 3-3 in the direction shoWn in FIG. 1; 

[0043] FIGS. 4A, 4B and 4C are cross-sectional vieWs of 
various type of channels or details formed in the sides of a 
molded panel embodying the present invention; 

[0044] FIGS. 5A, 5B, 5C, 5D and 5E are cross-sectional 
vieWs of different panel joining constructions utiliZing a 
molded panel embodying the present invention; 

[0045] FIG. 6 is a side plan vieW of a mold useful for 
molding panels embodying the present invention; 

[0046] FIG. 7 is a cross-sectional vieW taken along the 
line 7-7 in the direction shoWn in FIG. 6; 

[0047] FIG. 8 is a cross-sectional vieW of a curved panel 
mold useful for molding panels embodying the present 
invention; 

[0048] FIG. 9 is a side vieW of a mold useful for molding 
panels embodying the present invention having spacers and 
dividers inserted (shoWn in dotted outline) to form multiple 
smaller cavities for molding multiple small panels at the 
same time; 

[0049] FIG. 10 is a cross-sectional vieW of a mold useful 
for molding panels embodying the present invention illus 
trating that the outer faces of the mold can be placed in 
multiple slots to form panels of multiple thicknesses; 

[0050] FIG. 11 is a side vieW of a mold useful for molding 
panels embodying the present invention illustrating in dotted 
outline the use of spacing ?ngers to maintain the desired 
position of the foam core during the pouring process; and, 
FIG. 12 is a cross-sectional side vieW taken along line 11-11 
of FIG. 11 in the direction shoWn, illustrating a single mold 
cavity With a foam core in place and spacing ?ngers on both 
sides of the foam core to maintain precise separation 
betWeen the foam core and the mold faces. 

[0051] Similar reference characters refer to similar parts 
throughout the several vieWs of the draWings. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0052] With reference noW in the draWings, and in par 
ticular in FIG. 1 thereof, a neW and improved molded 
building panel and connection methods for such a panel, 
Which embody the principles and concepts of the present 
invention and generally designated by the reference numeral 
10 Will be described. The construction of such a panel Will 
be described afterWards beloW. 

[0053] The neW and improved molded building panel 10 
embodying the present invention is comprised of a plurality 
of components that are integrated into a single unit. Such 
components in their broadest context include an internal 
foam insert 12 encased in a matrix 14 of preferably glass 
?ber reinforced concrete. Such components are individually 
con?gured and correlated With respect to each other so as to 
attain the desired construction or structural objective for 
Which the panel is being manufactured, that is, the siZe and 
shape of the panel may be changed to suit the desired 
structural demands of the particular job and location of the 
speci?c panel. 
[0054] More speci?cally, With reference being made to the 
Figures, the present invention includes a molded composite 
construction panel 10 that is formed in a vertically oriented 
continuous molding procedure described beloW. Note that 
the mold need not be precisely vertical, but may be tilted by 
some amount from the vertical. Panel 10 has a lightWeight 
cellular core of rigid foam material 12 that is encased in a 
relatively thin skin of glass ?ber reinforced concrete 14. 
Relatively thin skin of glass ?ber reinforced concrete means, 
generally, an encasing layer having about 1/16 to 1/2 inch 
thickness. 

[0055] Rigid foam material 12 preferably has chamfered 
or beveled edges 13a and may also include a textured 
surface or additional chamfered channels 13b on its faces to 
aid in bonding the foam material 12 to the glass ?ber 
reinforced concrete 14 surrounding the foam material 12. 

[0056] Panel 10 preferably has integrally formed multi 
faceted channels 16 that are substantially coextensive With 
the side edges of panel 10 as shoWn in FIGS. 1 to 3. 
Channels 16 are best shaped to be semi-polygonal in cross 
section, such as a semi-hexagon for joining tWo panels 
during construction, but may be other speci?c faceted 
shapes as Well as shoWn in FIGS. 4A, 4B, and 4C. The 
shalloWer channel formed by a cross-sectional shape 22 as 
in FIG. 4A is useful for the panel sides, While the cross 
sectional shapes 24, 26, shoWn in FIGS. 4B and 4C, 
respectively, are useful for the top and bottom sides of the 
panel respectively. 
[0057] Testing has shoWn that While many cross-sectional 
shapes are useful, the greater the number of facets and planar 
intersections found in the cross-sectional aspect of the 
channels, the greater the strength When panels are joined. 

[0058] Generally, as shoWn in FIGS. 5A and 5B, channels 
16 are butted one to another. Steel reinforcing bars are 
placed in the channels and a concrete ?ll 30 is poured in to 
?ll the channels. Once the concrete ?ll 30 is hardened, the 
joint forms a very strong construction, capable of bearing 
tremendous loads. 

[0059] Wall ends and the sides of door and WindoW 
openings can be made as shoWn in FIG. 5C Where the 
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otherwise open channel 16 has reinforcing bars 28 placed in 
it and a concrete ?ll 30 is molded to the desired open edge 
shape. 
[0060] FIGS. 5D and 5E illustrate various cross-sections 
of panels and preferred uses for each in construction. FIG. 
5D shoWs a panel 50 that is useful as a WindoW/door header. 
On such WindoW/door header type panels, note that the 
upper channel 52 at the top of the panel is preferably 
con?gured for the connecting and supporting beam material 
to be poured into. The foam insert 54 is shoWn With 
chamfered corners 56, and the rectangular bottom part 58 of 
the panel is formed With thick GFRC Which typically Would 
include one or more rebars 60 inside it to provide tensile 
strength. 
[0061] The panel 62 shoWn in FIG. 5E, Which is useful for 
the short Wall section beloW a WindoW, has no channel on its 
upper edge 64, but may optionally have one or more bolts 66 
inserted in the GFRC 68 for use in fastening the WindoW 
frame. 

[0062] Electrical raceWays, illustrated at reference 
numeral 18 in FIG. 1 may be embedded Within panel 10 
during the molding process With respective raceWays in 
adjacent panels being adapted for interconnection upon 
securement of the panels to form an internal electrical 
raceWay netWork so that an electrician Will not have to mar 
or dig into a panel during installation of a structure’s 
electrical Wiring system. In addition, the panel is further 
preferably provided With recesses 20 that are in communi 
cation With an end of raceWay passageWays 18. Recesses are 
intended to be adapted for receiving an electrical junction 
box. 

[0063] Likewise, Water conduits can also be embedded 
Within the panels during the molding procedure With the 
respective conduits being adapted for interconnection upon 
the joining of adjacent panels to form an internal Water 
conduit netWork similar to that discussed above for electrical 
Wiring. 
[0064] Both the electrical and Water conduits may be 
either embedded in the panels or open channels may be 
molded into the panels to receive the Wiring or pipes Which 
are then covered over With sheeting. It is preferred in many 
constructions to have these conduits molded into the panels 
to avoid having to run unsightly or even out of code Wiring 
or plumbing outside of the Walls of the completed buildings. 

[0065] A method embodying the present invention that is 
useful for forming a building panel as described above, 
Would include the folloWing described steps. 

[0066] Step 1: Providing ?rst a mold 32 that has a mold 
cavity 34 that is disposed vertically. Such a vertically 
disposed mold 32 is shoWn in FIGS. 6 and 7. This vertical 
orientation is a departure from knoWn prior art and is 
signi?cant in alloWing not only stronger panels to be cast 
quickly, but in alloWing the molding process to be more 
ef?cient than horiZontal molding techniques currently in use. 
The Walls 36 of the mold cavity 34 de?ne the mold surface 
for forming the exposed ?nish surface of the ?nished 
molded Wall panel. Speci?cally, the mold cavity bottom 38 
and side edge Walls 40 de?ne edge Walls 44 of the molded 
Wall panel 10. Note that the top of the panel need not be at 
the top of the mold; in general, the panel Will be molded in 
Whatever orientation is most convenient. For example, typi 
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cal tall panels may be molded lying on their side, and 
WindoW headers may be molded upside-doWn because they 
usually have rebar in their bottom edge, and it is easier to 
place the rebar at the top of the mold. 

[0067] Another aspect of the present invention is that the 
molds may be varied to create panels of various thickness 
and shape. Speci?cally, the overall thickness of the panel is 
determined by hoW far each outside mold Wall is from the 
middle Wall When the mold cavities are placed side by side 
as described beloW. At the bottom, as shoWn in FIG. 10 and 
explained in greater detail beloW, the horiZontal steel base 
piece into Which the vertical sides are held, has slots at 
various distances from the middle Wall, and the outer Wall of 
the mold can be inserted into any of those slots, alloWing 
panels to be made in several discrete thicknesses using the 
same molds. Of course, the edge details that form the shape 
of the panel edges must be customiZed for each thickness, 
but those are normally formed from sheet metal and are 
cheap to make and easy both to store and insert. The molds 
themselves are much bigger, heavier and more expensive, so 
it is a real bene?t that one mold can be used to make panels 
having Walls of different thicknesses. It should be noted that 
the slots for inserting the outer Walls appearing in the 
horiZontal steel base piece that are of a lesser thickness than 
the panel being molded, do not get ?lled With GFRC during 
the molding process because the metal edge details cover 
them during molding. 

[0068] Step 2: Positioning and securing a foam insert 12 in 
mold cavity 34. It is essential that foam insert 12 be held 
both securely and accurately in mold cavity 34, especially 
during the pouring process described beloW Which causes a 
great deal of hydrostatic pressure to develop in mold cavity 
34. These pressures tend to distort or Warp foam insert 12 
and to cause it to “?oat” as the slurry described is poured in 
cavity 34. Warping and shifting of foam insert 14 can cause 
thin spots in the GFRC shell of the ?nished molded panel 
unless properly controlled during the pouring process as 
better explained beloW. 

[0069] Step 3: Forming a slurry of concrete, sand, and 
glass ?ber strands to produce a homogeneous panel mixture. 
The composition and selection of materials to form this 
slurry is critical, especially in light of the vertical orientation 
of the mold 32 Which requires different compositions than 
that used for horiZontal moldings. 

[0070] In one preferred embodiment, the sand component 
is comprised of a mixture consisting of plaster Wash sand 
and silica sand Where the plaster Wash sand comprises about 
10 to 50 percent, and the silica portion comprises about 90 
to 50 percent of the sand component, Where the percentages 
are being expressed as Weight percentages. These are rough 
guidelines and also includes Where the plaster Wash sand 
comprises about 10 to 90 percent, and the silica portion 
comprises about 90 to 10 percent of the sand component. 
Once again the percentages are being expressed as Weight 
percentages. 

[0071] The strengthening ?ber component in the solids 
component is preferably selected from a group consisting of 
strands of glass ?ber, polyprophelene, nylon, and carbon or 
graphite ?ber. More speci?cally, the ?ber strands are pref 
erably selected to be about 1/2 to % inch in siZe. As is 
generally knoWn in the art, the glass ?bers should be 
alkali-resistant to avoid being damaged by the concrete. In 
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general, the strengthening ?bers may consist of any ?bers 
With high tensile strength that can bond With the concrete 
Without being chemically degraded over time. 

[0072] While the exact formulation of the mixture is 
someWhat of an art due to variations in temperature, humid 
ity, shape of the panel, etc., the above formulations are 
generally used. The folloWing additions, hoWever, may be 
made to achieve certain goals, such as adding an acrylic 
polymer to control the curing time of the panel mixture in an 
amount of about 5 to 10 percent by Weight of the liquid 
component. 

[0073] Likewise, a super plasticiZer can be added to con 
trol the ?oWability of the panel mixture during the pouring 
process into the vertical mold cavity. Generally, a preferred 
range for adding the super plasticiZer is in an amount of 
about 1/2 to 8 ounces per 94 pounds of cement in the solids 
component. 

[0074] Also a concrete extender may be added to the 
liquids component to control the setup of the panel mixture 
due to temperature in an amount of about 1/2 to 2 ounces per 
94 pounds of cement in the solids component. 

[0075] It has also been found that adding an anti-foaming 
agent to the liquids component in an amount of about 1A to 
% ounces per 94 pounds of cement in the solids component 
controls and prevents the creation of voids in the molded 
panel. 

[0076] Step 4: Filling mold cavity 34 With the prepared 
panel mixture and leveling the panel mixture With the mold 
side edge Walls to ?ll all voids in the mold cavity 34. 

[0077] Step 5: Effecting the cure of the poured panel 
mixture in mold 32 and the bonding of the mixture to foam 
insert 12; and, 

[0078] Step 6: Removing the integral assembly of cured 
panel mixture and foam insert 12 from mold cavity 34. 

[0079] While the above 6 steps may be suf?cient to 
embody the present invention, it is preferred to add addi 
tional steps that further embody the present invention as the 
folloWing: 

[0080] Placing selected details on the top, bottom and 
sides of the mold cavity to shape the panel mixture at the 
side edges of the molded Wall panel to form desired channels 
in the panel edges. This is best illustrated by the bottom 
detail 46 shoWn in FIG. 7 placed in the bottom 38 of the 
mold cavity, and the formed channels that appear in the sides 
of the molded panel in the other FIGS. These channels are 
useful for creating the bonding joint discussed elseWhere 
above for joining tWo adjacent panels, and for forming the 
horiZontal concrete beam across the tops of panels during 
construction of the building. 

[0081] Also, it is preferred that a step be added of spraying 
the mold cavity With a mold release to facilitate the removal 
of the integral assembly of cured panel mixture and foam 
insert from the mold cavity once it has cured. 

[0082] As Was mentioned above, it is necessary that the 
foam insert be held in the mold cavity in a knoWn and secure 
position during the pouring process as the hydrostatic pres 
sures created during the pouring process Will try to ?oat and 
Warp the foam insert. One preferred method of securing the 
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foam insert in the mold cavity is embodied in the folloWing 
step Which is illustrated in FIGS. 11 and 12: 

[0083] Inserting, on opposite sides of the foam insert When 
it is positioned in the mold cavity, spacing ?ngers that are 
intermediate the sides of the foam insert and the mold cavity 
Walls for keeping the foam insert centered in the mold cavity 
and preventing the foam insert from moving and Warping as 
the mold cavity is ?lled With panel mixture. 

[0084] It is further preferred, during the pouring process, 
as the mixture rises to ?ll the mold cavity, to perform a step 
of: 

[0085] WithdraWing the spacing ?ngers gradually from 
the mold cavity as the panel mixture ?lls the mold cavity, 
and bonds With the foam insert. The panel mixture sets up 
enough to hold the foam insert in position as the spacing 
?ngers are WithdraWn. 

[0086] Also, to prevent the foam insert from “?oating” 
during the pouring process, it is preferred that a step be 
added to the process of: 

[0087] Providing hold-doWn members, mounted on the 
mold, held doWn against an upper exposed edge of the foam 
insert, to hold the foam insert in position and prevent it from 
?oating upWards While ?lling the mold cavity With the panel 
mixture. 

[0088] As With the spacing ?ngers, the hold-doWn mem 
bers should be removed from contact With the foam insert as 
the panel mixture ?lls the mold cavity and begins to ?oW 
over the top of the foam core. 

[0089] It is further preferred that a vibrator 48 be mounted 
on the mold 32, as illustrated in FIG. 6, for helping to spread 
uniformly the panel mixture in the mold cavity 34 by 
enhancing its ?oWability. A loW frequency of vibration is 
preferred to agitate the panel mixture to eliminate voids in 
the poured panel. 

[0090] Another step to eliminate or at least lessen the 
possibility of voids forming in the panel is to add a step of: 

[0091] providing a vertical channel in the foam insert 
to alloW rapid and uniform ?lling of the mold cavity. 
Actually a number of channels to help the uniform 
spread of the panel mixture as it is poured into the 
mold cavity can be cut into the foam insert. Cutting 
at least one vertical channel in opposite sides of the 
foam insert (as illustrated by the channels 76 in FIG. 
8) to alloW rapid and uniform ?lling of the mold 
cavity is one such example of providing such chan 
nels. 

[0092] It has also been found that from both an economic 
and a mechanical standpoint, it is preferred that the verti 
cally oriented mold be provided With tWo, adjacent mold 
cavities sharing a common Wall as shoWn in FIGS. 6 and 7. 
This con?guration not only makes a more efficient use of 
?oor space by providing a smaller manufacturing “footprint” 
for the mold While simultaneously making tWo panels, but 
the common Wall vertical con?guration also lessens the 
large hydrostatic forces applied on the mold cavity Walls by 
alloWing at the least the forces along the common Wall to 
cancel one another by acting in generally opposite direc 
tions. Of course for this to be effective, both mold cavities 
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must be ?lled at the same rate to allow equal, but opposing 
forces to develop against the common Wall in each mold 
cavity. 
[0093] While the panels described so far have a ?at or 
planar con?guration, it is also Within the scope of the present 
invention to produce panels of varying con?gurations and 
shapes. For example, FIG. 8 illustrates a curved mold 70, as 
vieWed from above, for use in forming curved panels as for 
a turret structure. Unique molds Would be made for each 
required radius of curvature. The ?gure shoWs the edge 
details 72 in place and the pre-curved foam core 74 inside 
the mold 70. Note that this foam core 74 shoWs the V-shaped 
channels 76 that run vertically to facilitate pouring the 
GFRC mixture, letting it How freely to the bottom of the 
mold. The curved black bar 78 is the bar that holds the foam 
doWn during pouring of the GFRC, and the black cross 
pieces 80 are the metal pieces that hold bar 78 in place 
during the pouring process. 

[0094] Likewise, as shoWn in FIG. 9, the mold cavity 82 
used to produce such panels may have internal spacers/ 
dividers 84 inserted to form multiple small panels at the 
same time in one typical mold cavity 82. WindoW and door 
headers are good examples of small panels that can be 
molded this Way. Such spacers/dividers make the molds 
more versatile, so most molds can be made in a standard 
overall siZe and shape, yet can be used for making any of the 
smaller siZed panels With only a minimum modi?cation. 

[0095] Also for greater versatility, FIG. 10 illustrates the 
loWer part of a double mold 86, shoWing that the bottom 
plate 88 can have multiple slots 90 for receiving the bottom 
edges 92 of the outer mold faces 94. This con?guration 
alloWs one mold to be used to create panels of several 
different thicknesses. The bottom edge detail insert 96 is 
shoWn, making it clear that it covers one of the slots 98, 
preventing it from ?lling With GFRC during the pouring 
process. This makes each mold unit more versatile, letting 
each one be used for multiple panel thicknesses, e.g., 4.5 “, 
6.5 “, and 8.5 “. Note that it is also useful that the side Walls 
94 can be completely removed, facilitating removal of the 
molded panel once the GFRC has cured. It Would also be 
possible to hinge the outer faces at the bottom, so each face 
could be rotated outWard on its hinges. This Would be an 
alternate means of facilitating the removal of completed 
panels, but Would not lend itself to different thicknesses of 
panels. The most preferred embodiment Would utiliZe the 
slots. 

[0096] FIGS. 11 and 12 shoW the spacer “?ngers”100 
used to hold the foam core 102 at precisely the right 
separation from the mold faces 104. The number of ?ngers 
and the Width and thickness of each can obviously be varied 
in many Ways. 

[0097] These spacing ?ngers are gradually raised as the 
GFRC gradually ?lls the mold cavity, so that the ?ngers are 
usually kept just above the top surface of the GFRC mixture. 
The ?ngers are totally removed When the GFRC reaches the 
top of the foam. At that point, the top hold-doWn bar can also 
be removed, and then the last bit of GFRC can be added and 
the top edge detail can be pressed doWn into the GFRC at the 
top of the mold to form the desired channel or edge detail of 
the panel. 

[0098] It is also possible to connect the ?ngers at their top 
ends so that tWo or more of them can be manipulated as one 
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unit. Preferably, if the ?ngers are to be joined for manipu 
lation as a unit, the ?ngers should be placed in pairs, With 
each one attached to the one facing it on the other side of the 
foam, and a simple block connects them. In principle, all the 
?ngers could be connected using a beam across the top of the 
mold so that they could all be lifted at once. 

[0099] Finally, the foam core must be kept at the desired 
distance above the bottom detail to alloW the right thickness 
of GFRC at the molded bottom edge of the panel. This is 
important as the foam core Will tend to ?oat up as the GFRC 
is poured into the mold cavity, so it may be enough to place 
the top plate at the right height, so the foam core Will be 
about 1A“ above the bottom detail When the core is in contact 
With the top plate. HoWever, it is preferred to insert some 
very small spacers in the foam core at the edge that Will be 
on the bottom edge of the mold. These can be little nail-like 
metal rods With a shoulder so they stick out about 1A“ from 
the foam core surface into Which they are placed. With a feW 
of these in the foam core, they hold the foam core in the 
desired position vertically from the start of the molding 
process. These spacers need not resist much force, since the 
GFRC tries to ?oat the foam core. So the main structure for 
vertical placement of the foam core in the mold is the top 
plate or bar Which is precisely positioned and only removed 
after the GFRC has totally enclosed the foam core and has 
set suf?ciently to hold the foam core in place. 

[0100] Therefore, the foregoing is considered as illustra 
tive only of the principles of the invention. Further, since 
numerous modi?cations and changes Will readily occur to 
those skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shoWn and 
described, and accordingly, all suitable modi?cations and 
equivalents may be resorted to, falling Within the scope of 
the invention. 

What is claimed is: 
1. A molded composite construction panel formed in a 

vertically oriented continuous molding procedure compris 
ing: 

A lightWeight cellular core of rigid foam material; 

A relatively thin skin of glass ?ber reinforced concrete 
encasing said core, 

Said panel further including at least one integrally formed 
channel being substantially coextensive With at least 
one edge of said panel. 

2. A panel as in claim 1 Wherein said channel is at least 
partially arcuate in cross-section. 

3. A panel as in claim 1 Wherein said channel is multi 
faceted in cross-section. 

4. A panel as in claim 3 Wherein said multi-faceted 
channel is semi-hexagonal in cross-section. 

5. Apanel as in claim 1 Wherein said relatively thin skin 
of glass ?ber reinforced concrete has about 1/16 to 1/2 inch 
thickness. 

6. A panel as in claim 1 further comprising: 

Electrical raceWay means embedded Within said panel 
during the molding procedure With respective raceWays 
being adapted for interconnection upon securement of 
said panel to form an internal electrical raceWay net 
Work. 
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7. A panel as in claim 6 wherein said panel is further 
provided With recess means in communication With said 
raceWay, said recess means being adapted for receiving an 
electrical junction box. 

8. Apanel as in claim 1 further comprising raceWay means 
embedded Within said panel during the molding procedure 
With the respective raceWays being adapted for interconnec 
tion upon securement of said panel to form an internal 
raceWay netWork. 

9. A panel as in claim 1 further comprising: 

a channel, integrally formed in the side of said panel, 
being adapted for receiving raceWay means therein. 

10. A molded composite construction panel formed in a 
vertically oriented, continuous molding procedure, compris 
mg: 

a light-Weight cellular core of rigid foam material With 
chamfered corners; 

a relatively thin skin of ?ber reinforced concrete encasing 
said core, 

said panel further including connection means for secur 
ing adjacently placed panels. 

11. Apanel as in claim 10 Wherein said connection means 
comprises: 

At least one multi-faceted channel integrally formed in 
and substantially coextensive With at least one edge of 
said panel. 

12. Apanel as in claim 10 Wherein said connection means 
comprises: 

Amulti-faceted channel integrally formed in and substan 
tially coextensive With each side edge of said panel. 

13. A panel as in claim 10 Wherein said multi-faceted 
channel is semi-polygonal in cross-section. 

14. A panel as in claim 13 Wherein said at least one 
integrally formed multi-faceted channel is semi-hexagonal 
in cross-section. 

15. Apanel as in claim 10 Wherein said relatively thin skin 
of ?ber reinforced concrete has about 1/16 to 1/2 inch thick 
ness. 

16. A panel as in claim 10 further comprising: 

Electrical raceWay means embedded Within said panel 
during the molding procedure With respective raceWays 
being adapted for interconnection upon securement of 
said panel to form an internal electrical raceWay net 
Work. 

17. A panel as in claim 16 Wherein said panel is further 
provided With recess means in communication With said 
raceWay, said recess means being adapted for receiving an 
electrical junction box. 

18. A panel as in claim 10 further comprising Water 
conduit means embedded Within said panel during the 
molding procedure With the respective conduits being 
adapted for interconnection upon securement of said panel 
to form an internal Water conduit netWork. 

19. A panel as in claim 10 further comprising: 

a channel, integrally formed in the side of said panel, 
being adapted for receiving conduit means therein. 

20. A molded composite construction panel formed in a 
vertically oriented, continuous molding procedure, compris 
mg: 

a light-Weight cellular core of rigid foam material; 
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a skin of ?ber reinforced concrete encasing said core and 
having a thickness of about 1/16 to about 1/2 of an inch, 

said panel further including at least one semi-hexagonal 
channel integrally formed in, and substantially coex 
tensive With, at least one side of said panel. 

21. A method of forming a building panel, comprising the 
steps of: 

providing a mold having a mold cavity, disposed verti 
cally, that de?nes the mold surface for forming the 
exposed ?nish surface of a molded Wall panel, Where 
the mold cavity bottom and side edge Walls de?ne the 
edge Walls of the molded Wall panel; 

positioning and securing a foam insert in said mold 
cavity; 

forming a slurry of concrete, sand, and reinforcing ?ber 
strands to produce a homogeneous panel mixture; 

?lling said mold cavity With said panel mixture and 
leveling said panel mixture With the mold side edge 
Walls; 

effecting the cure of said panel mixture in said mold and 
the bonding of said mixture to said foam insert; and, 

removing the integral assembly of cured panel mixture 
and foam insert from said mold cavity. 

22. Amethod of forming a building panel, as in claim 21, 
further comprising the step of: 

placing a selected detail form contiguous to the surface of 
said panel mixture exposed at the top of said mold, 
While said panel mixture remains in said mold cavity, 
in a position to shape said panel mixture at said exposed 
top edge so that all four edges of the molded panel are 
formed into the desired shapes. 

23. Amethod of forming a building panel, as in claim 21, 
further comprising the step of: 

inserting bottom and side details in said mold cavity prior 
to ?lling said mold cavity With said panel mixture to 
shape said panel mixture at said bottom and side edges. 

24. Amethod of forming a building panel, as in claim 21, 
further comprising the step of: 

spraying said mold cavity With a mold release to facilitate 
the removal of the integral assembly of cured panel 
mixture and foam insert from said mold cavity. 

25. Amethod of forming a building panel, as in claim 21, 
Wherein the step of positioning and securing a foam insert in 
said mold cavity further comprises the step of: 

inserting, on opposite sides of said foam insert positioned 
in said mold cavity, spacing ?ngers intermediate said 
foam insert and the mold cavity Walls for keeping said 
foam insert centered in said mold cavity and preventing 
said foam insert from moving and Warping as the mold 
cavity is ?lled With panel mixture. 

26. Amethod of forming a building panel, as in claim 25, 
further comprises the step of: 

WithdraWing said spacing ?ngers from said mold cavity 
gradually as said panel mixture ?lls said mold cavity 
and bonds With said foam insert, alloWing the partially 
set-up panel mixture to hold said foam insert in posi 
tion. 
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27. Amethod of forming a building panel, as in claim 21, 
wherein the step of positioning and securing a foam insert in 
said mold cavity further comprises the step of: 

providing hold-doWn members, mounted on an upper 
exposed edge of the foam insert, for holding said foam 
insert in position and prevent it from moving position 
While ?lling said mold cavity With panel mixture. 

28. Amethod of forming a building panel, as in claim 27, 
further comprises the steps of: 

removing said hold-doWn members from said foam insert 
as said panel mixture ?lls said mold cavity, sets up and 
bonds With said foam insert, alloWing the panel mixture 
to hold said foam insert in position; 

adding additional mixture to cover said foam insert; and, 

inserting an edge detail at the top of the mold to form a 
channel in the edge of said panel. 

29. Amethod of forming a building panel, as in claim 21, 
further comprises the step of: 

mounting a vibrator on said mold for helping to spread 
uniformly said panel mixture in said mold cavity. 

30. Amethod of forming a building panel, as in claim 21, 
further comprises the step of: 

providing a vertical channel in said foam insert to alloW 
rapid and uniform ?lling of said mold cavity. 

31. Amethod of forming a building panel, as in claim 30, 
further comprises the step of: 

cutting at least one vertical channel on at least one side of 
said foam insert to alloW rapid and uniform ?lling of 
said mold cavity. 

32. Amethod of forming a building panel, as in claim 21, 
Wherein the step of providing a mold having a mold cavity, 
disposed vertically, de?ning the mold surface for forming 
the exposed ?nish surface of a molded Wall panel, Where the 
mold cavity bottom and side edge Walls de?ne three of the 
edge Walls of the molded Wall panel, further comprises the 
step of: 

providing a mold having tWo separate, vertically disposed 
mold cavities having a shared common mold cavity 
Wall for simultaneously producing tWo molded Wall 
panels. 

33. A method of forming a building panel, comprising the 
steps of: 

providing a mold having a mold cavity, disposed verti 
cally, that de?nes the mold surface for forming the 
exposed ?nish surface of a molded Wall panel, Where 
the mold cavity bottom and side edge Walls de?ne three 
of the edge Walls of the molded Wall panel; 

positioning and securing a foam insert in said mold 
cavity; 

mixing a liquids component including Water; 

mixing thoroughly about 14 percent by Weight of said 
liquids component With about 86 percent by Weight 
solids component consisting of cement, sand and 
strengthening ?ber components to produce a homoge 
neous panel mixture; 

?lling said mold cavity With said panel mixture and 
leveling said panel mixture With the mold side edge 
Walls; 
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effecting the setup and initial cure of said panel mixture 
in said mold and the bonding of said mixture to said 
foam insert; and, 

removing the integral assembly of partially cured panel 
mixture and foam insert from said mold cavity. 

34. A method as in claim 33, Wherein said sand compo 
nent in said solids component is selected from a group 
consisting of plaster Wash sand, dolomite, perlite, silica, 
ground quartZ and slack. 

35. A method as in claim 33, Wherein said sand compo 
nent in said solids component is comprised of a mixture 
consisting of plaster Wash sand and silica. 

36. A method as in claim 35 Wherein said plaster Wash 
sand comprises about 10 to 50 percent of said sand com 
ponent, and said silica comprises about 90 to 50 percent of 
said sand component, the percentages being expressed as 
Weight percentages. 

37. A method as in claim 35 Wherein said plaster Wash 
sand comprises about 10 to 90 percent of said sand com 
ponent, and said silica comprises about 90 to 10 percent of 
said sand component, the percentages being expressed as 
Weight percentages. 

38. A method as in claim 33, Wherein said strengthening 
?ber component in said solids component is selected from a 
group consisting of strands of glass ?ber, polyprophelene, 
nylon, and carbon or graphite ?ber. 

39. Amethod as in claim 38 Wherein said ?ber strands are 
about 1/2 to % inch in siZe. 

40. A method as in claim 33 Wherein the step of mixing 
a liquids component including Water further comprises the 
step of: 

adding an acrylic polymer to control the curing time of 
said panel mixture. 

41. Amethod as in claim 40 Wherein said acrylic polymer 
is added to the liquids component in an amount of about 5 
to 10 percent by Weight of said liquid component. 

42. A method as in claim 33 Wherein the step of mixing 
a liquids component including Water further comprises the 
step of: 

adding a super plasticiZer to control the ?oWability of said 
panel mixture. 

43. A method as in claim 42 Wherein said super plasticiZer 
is added to the liquids component in an amount of about 1/2 
to 8 ounces per 94 pounds of cement in said solids compo 
nent. 

44. A method as in claim 33 Wherein the step of mixing 
a liquids component including Water further comprises the 
step of: 

adding a concrete extender to control the curing of the 
panel mixture due to temperature. 

45. A method as in claim 44 Wherein said concrete 
extender is added to the liquids component in an amount of 
about 1/2 to 2 ounces per 94 pounds of cement in said solids 
component. 

46. A method as in claim 33 Wherein the step of mixing 
a liquids component including Water further comprises the 
step of: 

adding an anti-foaming agent for controlling the creation 
of voids in said molded panel. 

47. A method as in claim 46 Wherein said anti-foaming 
agent is added to the liquids component in an amount of 
about 1A to % ounces per 94 pounds of cement in said solids 
component. 


