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ABSTRACT

A foam block concrete form including a pair of opposing foam panels spaced parallel
from each other, a plurality of ties positioned transverse to an.d between the pair of
opposed panels for holding the panels in spaced apart parallel relationship to each other, a
single row of alternating teeth and sockets positioned and located along opposing
horizontal longitudinal edges of each panel to enable the panels to be removably engaged
with either opposed horizontal longitudinal edge of an adjacent vertically positioned panel
having a substantially identical array of teeth and sockets formed along its opposed
horizontal longitudinal edges, and a substantially flat planar surface located adjacent the
single row of alternating teeth and sockets thereby providing a mechanism for facilitating
the removal of water and other debris which may accumulate within the sockets or spaces
formed between the teeth. The substantially flat surface may also be tapered to further

facilitate the removal of water and other debris from within the alternating sockets.
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PREFABRICATED FOAM BLOCK CONCRETE FORMS WITH OPEN TOOTH CONNECTION MEANS
DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATION

[Para 1] This patent application claims priority to U.S. Provisional Patent Application

Serial No. 60/521,230 filed March 16, 2004.

BACKGROUND OF THE INVENTION

[Para 2] The present invention relates to Insulating Concrete Form systems utilizing
foam block forms and, more specifically, to improvements to the foam panels, the foam
corner panels and the interlocking connection means associated therewith.

[Para 3] Insulating Concrete Form (ICF) systems are known and serve to both contain
fluid concrete while it solidifies and provide insulation for the finished structure. Such
systems utilize a plurality of individual units, panels or blocks aligned horizontally and
vertically in an interlocking arrangement to create forms for concrete walls. Each block
comprises a pair of foamed panels which are retained in a spaced relationship parallel to
each other by a plurality of ties.

[Para 4] The spacing ties are truss-like and include opposing flange portions
which reside within respective opposing foam panels. The opposing flange portions are
separated by an intermediate web portion connected therebetween, enabling the tie to hold
and secure the panel portions. Some prior art designs teach slide-in ties having flanges
which are configured to be complementary with slots formed in the panels. Such block

designs have the disadvantage of requiring work-site assembly.
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[Para 5] Other prior art ICF designs teach the use of prefabricated foam block
concrete forms in which opposing flanges of each tie are molded into respective opposing
foam walls of the foam block. Many of these ICF designs teach the use of a foam form
block having a lower or bottom longitudinal edge which is desighed to engageably receive
only the upper or top longitudinal edge of a similar block positioned therebelow, and an
upper or top longitudinal edge which is designed to engageably receive only the lower or
bottom longitudinal edge of a similar block placed thereupon.

[Para 6] The interlocking mechanisms associated with many of the prior art ICF
designs also include spaces or sockets formed between the teeth or projection patterns
associated therewith wherein water, contaminants, and other debris can accumulate and can
be trapped during installation and construction of a wall structure using an ICF system.
Since these ICF forms are exposed to inclement weather during installation at a particular
site, water and other debris becomes trapped in the sockets and spaces formed between the
connection means and no means are provided for allowing such debris and water to be
removed or to escape prior to connecting adjacent ICF forms. If water and/or debris is
allowed to remain in such spaces or sockets, the integrity of the joinder between two
adjacent ICF forms is compromised since such water and/or debris hinders and interferes
with a good solid connection between adjacent ICF forms. This not only weakens the
joinder since a full and tight seat cannot be achieved between adjacent ICF forms, but it also
affects the insulation capabilities of the ICF forms since cracks and other spaces may exist
between adjacent forms due to the trapped and accumulated water and debris. Also,
depending upon the time of year, trapped water may also freeze and cause other structural
instability problems.

[Para 7] Weakening of the joinder connection between two adjacent ICF forms due to

trapped water and/or debris can likewise cause the wall structure formed by the ICF system
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to be displaced due to the outward forces created when concrete is poured therebetween. It
is therefore desirable that the interlocking connection means associated with any ICF
system include a mechanism to prevent the possibility of water and/or other debris being
trapped within the spaces or sockets associated with the interlocking connection means.
[Para 8] It is also known in the art to design ties for a foam form block that will
produce two independently structurally sound half-height blocks if cut laterally in half.
However, in most prior art designs, in the event that it is necessary to remove the top half
of the block along the horizontal midpoint, the top half of the block becomes unusable
waste, due to the fact that these ties are not used with foam blocks that are designed to be
vertically reversibly interlocking with adjacent blocks. Furthermore, these prior art tie
designs fail to optimize distribution of the flow of fluid concrete across the web portion of
the tie. Rather, they serve to impede even distribution of the fluid concrete between the
foam panels.

[Para 9] Dt;ring installation and construction, it is also desirable to easily locate
the opposing flanges associated with the spacing ties since these flanges serve as anchoring
studs for a wide variety of different applications. It is therefore also desirable to have
indicator means associated with the foam panels forming the ICF system to easily facilitate
the location of the tie flanges.

[Para 10] Accordingly, the present invention is directed to overcoming one or more

of the problems as set forth above.

SUMMARY OF THE INVENTION

[Para 11] The apparatus of the present invention overcomes the weaknesses and

disadvantages associated with prior art designs and teaches a more versatile tie and block
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design. The block of the present invention is a pre—constructed unit including a plurality of
tie members spaced apart from, and parallel to, one another.

[Para 12] The block of the present invention can be constructed in any of a variety of
configurations including, but not limited to, a substantially planar or straight block, a 90°
corner block, and a block having at least two substantially planar segments oriented in
angular relationship to each other at any angular displacement between 0° and 90°. The
block is designed to yield a solid, continuous concrete wall construction when connected
horizontally and vertically to blocks of similar construction.

[Para 13] Any block configuration will incilude an opposing pair of foam panels which are
integrally connected together and held in spaced apart configuration by a plurality of ties
positioned therebetween. A single array or row of alternating teeth and sockets are formed
along opposing horizontal longitudinal edges of each panel to enable it to removably
engage either opposing horizontal longitudinal edge of an adjacent vertically positioned
panel having a substantially identical array of teeth and sockets formed along either
longitudinal edge thereof. A substantially flat surface is located adjacent the single array of
alternating teeth and sockets on each opposed horizontal longitudinal edge of each
opposed panel forming the present block form, the substantially flat surface providing a
means for allowing water and other debris to escape and not to be trapped in the sockets or
spaces formed between the teeth. This promotes a better joinder between adjacent panels
and facilitates a stronger and more stable wall structure when a plurality of the present
block forms are interconnected to form a wall structure. This also improves the insulating
capabilities of the present block forms.

[Para 14] In a preferred block form arrangement, the single array of alternating teeth
and sockets associated with each opposing horizontal longitudinal edge of each opposed

panel is positioned and located along the inside edge portion of each panel adjacent the
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space formed therebetween for receiving the fluid concrete. As a result, the substantially
flat surface located adjacent the single array of alternating teeth and sockets is positioned
along the outside edge portion of each panel thereby providing a path for any water and/or
other debris which may accumulate within the alternating sockets to freely migrate away
from and exit such sockets or spaces so that a tight seal and joinder can be achieved
between the interlocking teeth and sockets associated with adjacent panels. The present
substantially flat surface associated with each opposed horizontal longitudinal edge of each
panel may also be tapered to further facilitate the removal of water or other debris which
may accumulate within the alternating sockets. Similarly, arrays of alternating teeth and
sockets are formed along opposing vertical end edges of each panel to enable one panel to
removably engage either opposing vertical end of an adjacent horizontally positioned panel
having a substantially identical array of teeth and sockets formed along either vertical end
edge.

[Para 15] As a result, a planar block of the present invention can vertically and
horizontally engageably receive adjacent whole or half planar or corner blocks of the
present invention, regardless of the vertical orientation with respect to its horizontal
longitudinal axis and regardless of the horizontal orientation with respect to its vertical
axis. Likewise, a corner block of the present invention can vertically and horizontally
engageably receive adjacent whole or half planar or corner blocks of the present invention,
regardless of the vertical orientation with respect to its horizontal longitudinal axis and
regardless of the horizontal orientation with respect to its vertical axis. The corner block of
the present invention can, therefore, function as a left corner block or a right corner block,
as well as provide two functional half corner block units when the corner block is divided
along its horizontal midpoint. Other blocks having varying angular relationships between

planar segments are likewise recognized and anticipated. To facilitate separating a block of
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planar or angular configuration along its horizontal midpoint, the outer surface of either
opposing panel of each block is pre-marked along its horizontal midpoint.

[Para 16] Each tie has a web portion connecting opposing truss and flange members
molded within opposing foam panels. The web is designed to provide centralized structural
support not only within a whole block, but also within the half blocks created by dividing a
whole block along its horizontal midpoint. At the same time, the tie web is designed to
optimize the flow of liquid concrete poured between the opposing foam panels.

[Para 17] The web has a plurality of rebar retaining seats formed thereon so that a rebar
rod or member can be gravitationally placed within a given seat regardless of vertical
orientation of the associated whole or half, planar, corner, or other angularly constructed
block with respect to its horizontal longitudinal axis. The rebar retaining seats of each tie
are of sufficient dimension to allow an unstraight rebar member to be retained therein
without imparting undesirable torque forces to the tie member. Furthermore, the seat
dimensions allow for overlapping ends of longitudinally adjacent rebar members to be
retained therein to create, in effect, a wireless contact splice when the ends are imbedded in
hardened concrete.

[Para 18] The corner block of the present invention includes a corner tie having a
pair of corner flanges connected to a structural web member, all of which are encapsulated
within a foam outer corner panel member to which exterior siding or facade will be
attached. A concrete-engaging member extends inwardly from the structural web of the
corner tie beyond the inner surface of the outer corner panel to serve as an anchor, when
surrounded by concrete poured between opposing corner panels, to prevent the corner tie
from being ripped from the corner foam block unit when exterior siding is anchored .

thereto.
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[Para 19] These and other objects and advantages of the present invention will
become more apparent to those skilled in the art after consideration of the following
specification taken in conjunction with the accompanying drawings wherein similar

characters of reference refer to similar structures in each of the separate views.

BRIEF DESCRIPTION OF THE DRAWINGS

[Para 20] FIG. 1. is a side elevational view of one embodiment of a form tie
constructed in accordance with the teachings of the present invention.

[Para 21] FIG. 2. is a top plan form view of a prefabricated straight foam block
concrete form constructed in accordance with the teachings of the present invention.

[Para 22] FIG. 3. is a side elevational view of the prefabricated straight foam block
concrete form of Fig. 2.

[Para 23] FIG. 4. is an end elevational view of the prefabricated straight foam block

concrete form of Fig. 2.

[Para 24] FIG. 5. is a top plan form view of another embodiment of a prefabricated
corner foam block concrete form constructed in accordance with the teachings of the
present invention.

[Para 25] FIG. 6. is a left end elevational view of the prefabricated corner foam
block concrete form of Fig. 5.

[Para 26) FIG. 7. i's a side elevational view of the prefabricated corner foam block

concrete form of Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Para 27] One embodiment of a form tie 10 of the present invention is illustrated in

FIG. 1. The tie 10 includes a pair of flange members 12 separated by, and connected to, a
Page 7 of 34
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web portion 14. The web portion 14 includes a pair of opposing truss members 16
connected by a pair of substantially identical transverse bridge members 18 having a
plurality of rebar retaining seats 20 molded therein. In a preferred embodiment, the tie 10
is constructed from polypropylene. In other embodiments, the tie is constructed of metal,
or other suitable materials.

[Para 28] The rebar seats 20 are substantially identical to each other in
configuration, and are arranged in a pair of opposing rows along each transverse bridge 18.
Each seat 20 includes a substantially U-shaped well formed by a pair of adjacent fingers 22.
An inwardly spanning lateral knuckle or projection 24 is formed on 'the distal end of each
pair of adjacent fingers 22, creating a distance between opposing projections 24 that is
substantially less than the lateral distance between the proximal ends of adjacent fingers
22.

[Para 29] The length of the fingers 22 is chosen in conjunction with the lateral
distance between proximal ends of adjacent fingers 22 to create a substantially U-shaped
well that is capable of retaining a pair of rebar rods positioned diagonally therein.
Alternatively, the seats 20 are of such dimension that a single unstraight length of a rebar
member may be retained therein without imparting undesirable torque to portions of the
web 14. The projections 24 associated with a given seat 20 serve to help retain the rebar
member therein. The fingers 22 forming each rebar seat 20 may likewise be tapered
inwardly towards each other to further facilitate the holding of the rebar members within
each respective seat 20.

[Para 30] A substantially straight or planar foam form block 30 having at least one
substantially planar rectangular segment associated therewith is shown in FIG. 2. The form
block 30 includes a pair of parallel opposing foam panels 32 retained in spaced apart

relationship to each other by a plurality of form ties 10. As best illustrated in Fig. 2, the
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plurality of ties 10 extend transversely between opposing inner surfaces 34 of the opposing
panels 32 such that the opposing flanges 12 and trusses 16 of each tie 10 are substantially
retainably encapsulated within respective opposing foam panels 32 such that each flange 12
is seated inwardly from the outer surface 36 of the panel 32 within which it is encapsulated.
[Para 31] A single array or row of alternating, equi-dimensional teeth 38 and
corresponding sockets or spaces 40 are formed in the opposing horizontal top and bottom
longitudinal edges of the panels 32 as best illustrated in FIG. 2. In a preferred embodiment,
the single row of alternating teeth 38 and sockets 40 associated with each panel 32 is
positioned and located adjacent the opposing inner surfaces 34 of the opposing panels 32
forming block 30. As best seen in Fig. 2, the single row of alternating teeth and sockets
associated with one of the opposing panels 32 forming block 30 is horizontally offset from
the single row of alternating teeth and sockets associated with the other opposing panel 32
forming block 30 by the distance of one side of one tooth 38. iIn other words, each tooth
38 associated with one panel 32 forming block 30 is positioned directly opposite to and is
horizontally aligned with a socket 40 associated with the other panel 32 forming block 30.
Employing such an offset tooth and socket configuration along the opposing longitudinal
edges of a pair of panels 32 forming block 30 yields a panel 32 and block 30 having
opposing longitudinal edges capable of engagingly receiving either opposing longitudinal
edge of an adjacent similarly configured panel 32 forming block 30 when such panels 32
and blocks 30 are vertically stacked one on top of the other. This means that one block 30
can be engaged with a similar block 30 in a vertical arrangement regardless of whether the
top or bottom edge surfaces of one block 30 is engaged with the top or bottom edge
surfaces of a similarly configured block 30. This is extremely important during installation
and construction of wall systems using the present blocks 30, since both the top and

bottom surfaces of one block 30 will engage the top and bottom surfaces of a similarly
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configured block 30. This speeds up installation and construction of wall systems using the
present invention and eliminates the possibility of improperly mating opposed surfaces of
blocks 30 during installation.

[Para 32] The same offset arrangement between the single row of alternating teeth 38
and sockets 40 is likewise true between the top and bottom horizontal longitudinal edges of
a single panel 32. This offset arrangement is illustrated in Figs. 3 and 4 wherein the single
row of alternating teeth 38 and sockets 40 associated with the top horizontal longitudinal
edge of each panel 32 is offset from the single row of alternating teeth 38 and sockets 40
associated with the bottom horizontal longitudinal edge of the same panel 32 by the
distance of one side of one tooth 38. Here again, a tooth 38 located on the top longitudinal
edge of panel 32 would be vertically aligned with a socket 40 positioned and located on the
bottom longitudinal edge portion of the same panel 32. This offset configuration likewise
contributes to the versatility and flexibility of each panel 32 and each block 30 formed
therefrom enabling such panels 32 and blocks 30 to be engageably received one on top of
the other regardless of the vertical orientation of the panels 32 or blocks 30. As a resuilt,
the blocks 30 employing panels 32 in the configuration illustrated in Figs. 2-4 can be
engageably stacked upon and below adjacent blocks 30 regardless of the vertical
orientation of the panels 32 relative to each other around their longitudinal and vertical
axis.

[Para 33] Each panel 32 likewise includes a substantially flat planar surface 41
which extends substantially the full length of the opposing horizontal top and bottom
longitudinal edges of each panel 32 as best illustrated in Fig. 2. This substantially flat
surface 41 is positioned and located adjacent the single row of alternating teeth 38 and
sockets 40 associated with each panel 32 and, in the preferred embodiment, the surface 41

is positioned and located adjacent the outer surface 36 of each panel 32. Since the surface
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41 extends adjacent substantially the full length of the single row of alternating teeth 38
and sockets 40 associated with each opposed longitudinal edge of each panel 32, no
cavities or trapped spaces are associated with any of the opposing longitudinal edges of
each panel 32. As a result, if any water, debris or other contaminants fall onto, accumulate,
or otherwise reside in the spaces or sockets 40 during installation and construction of a
particular wall structure utilizing a plurality of blocks 30, there is no possibility that such
water, debris of other contaminants will be trapped within the spaces or sockets 40 since
such spaces or sockets 40 are open on both opposite sides thereof to the substantially flat
surface 41 on one side and to the inner surface 34 on the opposite side thereof. This
means that any water, debris or other contaminants can freely migrate and exit the spaces
or sockets 40, such as by wind, mechanical blowing means, sweeping action, or other
means, so that a tight seal and joinder can be achieved between the interlocking teeth 38
and sockets 40 associated with adjacent panels 32 when adjacent blocks 30 are vertically
stacked one upon the other. The substantially flat surface 41 can likewise be formed so as
to taper away from the single row of teeth 38 and sockets 40 towards the outer surface 36
of each respective panel 32 to further facilitate the free flow and removal of water or other
debris and/or contaminants which may accumulate within the sockets 40 during installation
and construction. This makes for a stronger and tighter seal between interlocking surfaces
thereby substantially improving the overall strength and stability of a wall structure
constructed using the present blocks 30.

[Para 34] Although the position and location of the single row of alternating teeth
38 and sockets or spaces 40 as shown in Figs. 2-4 is generally preferred, it is also
anticipated and recognized that the single row of alternating teeth 38 and sockets or spaces
40 associated with each horizontal top and bottom longitudinal edge of each panel 32 can

be positioned anywhere along such edge surface such as adjacent the outer surface 36 of
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each panel 32, or such connecting or engaging means can be positioned intermediate the
inner surface 34 and the outer surface 36 associated with each panel 32. In the situation
where the single row of alternating teeth 38 and spaces or sockets 40 are positioned and
located adjacent the outer surface 36 of each panel 32, the substantially flat surface 41 will
then be positioned and located adjacent such engagement means and adjacent the inner
surface 34 of each panel 32. Similarly, if the single row of alternating teeth 38 and sockets
or spaces 40 is positioned along the length of the opposed horizontal longitudinal edges of
each panel 32 intermediate the inner and outer surfaces 34 and 36 respectively, then a
substantially flat surface 41 would be located adjacent both opposite sides of the single row
of alternating teeth and sockets so as to maintain an open tooth configuration as previously
explained.

[Para 35] Furthermore, in a preferred embodiment, the resultant space or socket 40
formed between adjacent teeth 38 is of such dimensions as to enable the socket 40 to
snugly and engageably receive a tooth 38 therewithin. Advantageously, a bevel (not shown)
can be formed along at least a portion of the perimeter of the distal end of each tooth 38 to
serve as a guide to direct the tooth 38 within a corresponding socket 40. In one
embodiment, (not shown) the bevel can be formed along and throughout the entire
perimeter of the distal end. In another embodiment (not shown), the bevel can be formed
along only a portion of the perimeter of the distal end such as along the two opposing sides
of the teeth 38 that will engage the teeth 38 on either side of the corresponding socket 40.
[Para 36] As with the opposing longitudinal edges of the panels 32, the opposing
vertical ends of the panels 32 likewise have an array of teeth 42 and sockets 44 formed
therein to engageably receive either opposing vertical end of similarly configured panels 32
thereby yielding blocks 30 that can engageably receive horizontally adjacent blocks 30

regardless of the horizontal orientation of their vertical ends. In a preferred embodiment,
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the array includes two vertical columns of alternating teeth 42 and sockets 44 offset from
each other by the length of one tooth 42, as more fully described in U.S. Patent No.
6,820,384, which patent is owned by the present Assignee and which disclosure is
incorporated herein by reference. In this arrangement, the location of the teeth 42
associated with one of the vertical longitudinal edges of the panels 32 correspond with the
location of the sockets 44 associated with the other of the vertical longitudinal edges of the
panels 32; and the location of the sockets 44 associated with one of the vertical longitudinal
edges of the panels 32 correspond with the location of the teeth 42 associated with the
other of the vertical longitudinal edges of the panels 32. This offset arrangement is true
both with respect to the opposed vertical longitudinal edges of a straight or planar panel as
well as with respect to the vertical longitudinal edges of a corner or angular panel, and this
offset arrangement is likewise true with respect to the vertical longitudinal edges located at
each opposite end of a pair of opposed panels 32 forming the blocks 30.

[Para 37] The blocks 30 can also be divided into a maximum of two, equal, usable
horizontal increments. Consequently, an elongated tooth 42 having a longitudinal length
substantially equal to half the vertical height of a block 30 provides the maximum tooth
strength for the maximum quantity of usable horizontal block increments. The elongated
tooth 42 extends laterally inwardly from the adjacent surface of the panels 32 for
substantially half the thickness of the pénels 32 while extending uniformly outwardly from
the vertical end of the panels 32 a predetermined distance. The elongated socket 44 is
shaped and dimensioned so as to engageably receive an elongated tooth 42 therein.

[Para 38] In the event that it is desirable to laterally divide a straight block 30 in
half, the exterior surface 36 of each panel 32 includes a mark or indicator 48 along its
central longitudinal axis. The mark or indicator 48 aids in accurately severing a block 30

laterally into equal halves. As best shown in Fig. 4, the mark or indicator 48 is positioned
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between the upper and lower bridge members 18 associated with the plurality of form ties
10 such that severing of the block 30 will not interfere with either bridge member 18
associated with each tie 10, and one bridge member 18 will remain with each severed half
of block 30 so that each half could be used thereby reducing waste.

[Para 39] Depending upon particular applications, it is also anticipated and recognized
that a particular block 30 may be too long due to space requirements, or due to a particular
wall structure design, and it may be desirable to vertically cut block 30 to achieve a
particular configuration. The length of each tooth 38 laterally along the longitudinal axis of
a particular panel 32 determines the usable incremental portions of a block 30 when
vertically cut or separated. Thus, the smaller the lateral length of the tooth 38 along the
longitudinal axis of the panels 32, the greater the quantity of available usable vertical
increments of such block 30. However, the greater the lateral cross-sectional area of a
tooth 38, the greater the strength of the tooth 38. Because of the present interlocking
connection means, hamely, the tooth and socket configuration associated with both the top
and bottom longitudinal edge surfaces of each panel 32, each block 30 can be vertically
severed and separated into any number of usable vertical increments or segments and each
increment or segment can be used and engaged with other blocks 30 as explained above.
In this regard, the design of tooth 38 should be of sufficient strength to effectively
accomplish joinder with other blocks 30 and to effectively resist breakage when vertically
severed. The greater the cross-sectional area of the teeth, the stronger the teeth and the
greater the cross-sectional area of the spaces or sockets located therebetween. The greater
the cross-sectional area of the spaces or sockets, the easier it is to remove water, debris or
other contaminants therefrom to allow the block to be fully seated upon or below an
adjacent block. Consequently, the optimum tooth dimension must balance the need for

versatility in trimming the block into vertical segments with the need for tooth strength and
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easy removal of socket contaminants. The present interlocking connection means thereby
further reduces overall construction costs and time since each block 30 can be effectively
cut and divided, both vertically and horizontally, with all resultant pieces being usable for a
particular application.

[Para 40] A corner block 50 incorporating the present interlocking connection
means is illustrated in FIG. 5 including an inner corner panel 52 having an inner surface 54
and an outer surface 56, an outer corner panel 58 having an inner surface 60 and an outer
surface 62, and a plurality of ties 10 each having their respective opposing flange members
12 encapsulated within a respective panel 52 and 58, thereby retaining the inner surfaces
54 and 60 of the corner panels 52 and 58, respectively, in spaced apart opposing fashion.
The corner block 50 has planar rectangular segments which intersect at approximately 90°
to each other in an angular relationship. A corner tie 64 as more fully described in the
present Assignee’s U.S. Patent No. 6,820,384 is encapsulated within the outer corner panel
58 at its corner. The corner tie 50 includes a pair of flange members (not shown) sharing a
common end and extending perpendicularly to each other, the flange members being
connected to each other by an array of web members (not shown). A concrete engaging
member 66 extends inwardly from the web portion at substantially a 45° angle from either
flange as shown in Fig. 5 and it extends inwardly beyond the inner surface 60 of the outer
block 58, enabling the concrete engaging member 64 to be completely encapsulated by
concrete when it is poured between the corner panels 52 and 58.

[Para 41] The corner block 50 includes the same interlocking connection means as
discussed with respect to block 30. More particularly, the top and bottom horizontal
longitudinal edges of both the inner corner panel 52 and the outer corner panel 58 include
a single row of alternating teeth 38 and spaces or sockets 40 in combination with a

substantially flat surface 41 as described above with respect to block 30. The arrangement
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of the teeth 38 and spaces or sockets 40 in association with the inner and outer surfaces of
corner panels 52 and 58 are likewise substantially identical as previously described with
respect to block 30. In addition, the opposed offset relationship of the teeth 38 and
sockets 40 associated with the top and bottom longitudinal surfaces of each respective
corner panel 52 and 58 as well as the opposed offset relationship between the single row of
alternating teeth 38 and sockets 40 associated with the opposed corner panels 52 and 58 of
corner block 50 are likewise substantially identical as previously described with respect to
block 30.

[Para 42] In addition, similar to block 30, in the event that it is desirable to laterally
cut or divide a corner block 50 in half, the exterior surfaces 56 and 62 associated with the
inner and outer corner panels 52 and 58 respectively likewise include a marker or indicator
68 along the respective central longitudinal axis. Here again, the marker or indicator 68 is
positioned between the respective upper and lower bridge members 18 associated with the
plurality of form ties 10 as previously explained such that each severed half portion is
usable and engageable with a corresponding corner block 50.

[Para 43] In the field, pre-constructed planar or straight blocks 30 and corner
blocks 50 are shipped to a construction site that has been prepared in readiness for a
concrete wall to be constructed thereon. Due to the teeth 38 and socket 40 design formed
along opposing longitudinal edges of the straight blocks 30 and cbrner blocks 50, the teeth
42 and socket 44 design formed in the opposing vertical ends of the straight blocks 30 and
corner blocks 50, the substantially flat longitudinal surfaces 41, and the functionally vertical
reversible design of the rebar retaining seats 20 of the ties 10, the straight blocks 30 and
corner blocks 50 are functionally vertically and horizontally reversible. That is to say that
the planar blocks 30 and corner blocks 50 can engageably receive a planar block 30 or a

corner block 50 therebelow, thereupon, or adjacent its opposing vertical ends regardless of
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the vertical orientation of their opposing longitudinal edges and regardless of the horizontal
orientation of their opposing vertical ends. Furthermore, rebar rods may be retainably
placed within rebar seats 20 of a straight block 30 or a corner block 50 regardless of
vertical orientation of the longitudinal edges of the blocks 30 and 50 and regardiess of
whether the blocks 30 and 50 have been laterally cut in half. This versatility of the straight
blocks 30 and corner blocks 50 provides an ICF system that can be more rapidly
constructed than prior art designs, thereby appreciably reducing labor costs.

[Para 44]) Furthermore, due to the open web 14 design of the ties 10, optimal
concrete flow is realized. As a result, even a viscous concrete mix can be poured without
creating unwanted gaps and voids, thereby minimizing time spent pouring the concrete and
enabling a greater variety of usable concrete mixes. Consequently, a wall of optimal
concrete strength can be constructed in a reduced amount of time while producing a
minimum of product waste and, ultimately, reducing labor costs.

[Para 45] The opposing flanges 12 of each form tie 10 run substantially the vertical
height of the blocks 30 and 50, thereby providing strength throughout the height of the
blocks 30 and 50 sufficient to prevent the opposing panels 32, 52 and 58 from being
displaced by the outward forces created when concrete is poured therebetween. In a
preferred embodiment, the flanges 12 are of sufficient height, width and thickness such
that the flange 12 can serve as a stud to which interior and exterior facades can be
anchored. The inner surface 34 and outer surface 36 of the block 30, as well as the outer
surface 56 and outer surface 62 of the inner and outer corner panels 52 and 58 respectively
are substantially flat surfaces. The panels 32, the inner corner panels 52 and the outer
corner panels 58 are likewise of appropriate thickness with the flanges 12 being positioned
inwardly from the outer surface of the panels 32, 52 and 58 by a sufficient distance to

facilitate use as a stud. To facilitate locating the flanges 12 to serve as anchoring studs, a
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pair of flange indicators 70 are molded into the outer surface of the panels 32, 52 and 58
as shown in Figs. 3, 6 and 7. A plurality of spaced horizontal indicators 72 are likewise
molded into the outer surface of the panels and positioned between the pair of indicators
70 to further visually identify the location of the respective flanges 12. This ladder tie
identification design makes it easy for a worker to quickly and easily identify and locate the
flanges 12 associated with each respective tie 10 for both aligning the respective ties 10
when the blocks 30 and 50 are vertically stacked one upon another to create a wall
structure, and for serving as anchoring studs. The indicators 72 can also be dimensionally
spaced such that they can be used as a méasuring guide when a particular block 30 and/or
50 needs to be horizontally or laterally cut offset from the centered indicator 48. For
example, the indicators 72 may be spaced at intervals of one inch or some other
predetermined distance to facilitate measuring and cutting such blocks at a location offset
from the central longitudinal axis of the block.

[Para 46] As with the flanges 12 of the ties 10, the flanges associated with the
corner ties 64 also serve as anchoring studs for exterior facades fastened to the corner
block 50. The corner tie flanges are likewise spaced inwardly from their respective outer
surface 62 by an appropriate distance so that they can serve as a stud or anchoring
mechanism for attaching facade thereto. Flange indicator markings (not shown) located on
the outer surface 62 of the outer corner panel 58 facilitate locating the corner tie flanges for
anchoring the facade thereto. Once the poured concrete has cured, the concrete engaging
member 66 prevents the corner tie 64 from being displaced from the corner block 50 due
to any anchor forces incurred by the mounting of any facade thereto.

[Para 47] It is also recognized and anticipated that the panels 32, 52 and 58 can
take on a wide variety of different dimensions and thicknesses so as to yield blocks 30 and

50 having an interior space or cavity adaptable for receiving fluid concrete therein which will
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vield a wide variety of different concrete wall thicknesses. For example, the panels and
blocks of the present invention can be dimensioned so as to yield concrete wall thicknesses
acceptable for both commercial and residential construction including using the prescriptive
method for establishing insulating concrete forms in residential construction. This
includes, but certainly is not limited to, yielding concrete walls having a thickness of three
and a half inches, four inches, five and a half inches, six inches, seven and a half inches,
eight inches, and so forth. In addition, it is also recognized and anticipated that the foam
ties 10 and corner tie 64 can likewise be dimensioned having flange lengths and widths
adaptable for a wide variety of different applications and for serving as anchoring studs. In
this regard it is further recognized and anticipated that the blocks 30 and 50 may also take
on a wide variety of lengths and heights and that any number of ties 10 may be employed at
predetermined spaced intervals along the length of the block for particular applications.
Still further, it is recognized and understood that any of a variety of dimensions for the ties
10 and 64, the panels 32, 52 and 58, and the blocks 30 and 50 may represent a preferred
embodiment for a given ICF system.

[Para 48] Still further, although blocks 30 and 50 represent a substantially planar
and a corner (90°) concrete form construction, it is recognized and anticipated that any
angularly oriented block form construction can be constructed in accordance with the
teachings of the present invention wherein each opposing panel forming a particular block
construction can include two substantially planar segments positioned and located at any
angular orientation relative to each other depending upon a particular application. This
angular orientation can vary between 0° and 90° depending upon the particular application.
Since the panels forming the block form are typically made of foam, each panel can be

integrally formed using known fabrication techniques.
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[Para 49] As is evident from the foregoing description, certain aspects of the
present invention are not limited by the particular details of the examples illustrated herein
and it is therefore contemplated that other modifications and applications, or equivalents
thereof, will occur to those skills in the art. It is accordingly intended that the claims shall
cover all such modifications and applications that do not depart from the spirit and scope of

the present invention.

[Para 50] Other aspects, objects and advantages of the present invention can be

obtained from a study of the drawings and this disclosure.
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What is claimed is:
[Claim 1] A foam block concrete form having top and bottom longitudinal edges
comprising:

a pair of opposing foam panels spaced apart from each other, each panel
having at least one substantially planar rectangular segment having a horizontal pair of
opposing longitudinal edges, a vertical pair of longitudinal edges, and inner and outer
surfaces;

engagement means formed along the horizontal and vertical pairs of
longitudinal edges associated with each panel for removably engaging one block form with
other block forms having similar and complimentary engagement means associated
therewith when placed both side-by-side and vertically adjacent thereto;

the engagement means associated with the horizontal pair of opposing
longitudinal edges of each panel including one row of alternating teeth and sockets along
each horizontal longitudinal edge and at least one substantially flat planar surface
positioned and located adjacent said one row of alternating teeth and sockets and
extending substantially the full length of each horizontal longitudinal edge, the teeth
associated with one of the opposed horizontal longitudinal edges being vertically aligned
with the sockets associated with the other of the opposed horizontal longitudinal edges and
the sockets associated with one of the opposed horizontal longitudinal edges being
vertically aligned with the teeth associated with the other of the opposed horizontal
longitudinal edges;

said pair of opposing panels forming said block form being disposed relative to
each other such that the teeth associated with the row of alternating teeth and sockets
located adjacent the opposed horizontal longitudinal edges of one of said pair of panels are

horizontally aligned with the sockets associated with the row of alternating teeth and
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sockets located adjacent the opposed horizontal longitudinal edges of the other of said pair
of panels; and

a plurality of substantially planar ties positioned transverse to and between the
pair of opposing foam panels, each tie extending between and connecting said foam panels;

said engagement means enabling one of said block forms to be engaged with a
plurality of similarly constructed block forms in both a side-by-side arrangement and a
vertically stacked arrangement regardless of the orientation of said block forms, the top
longitudinal edges of one block form being engageable with both the top and bottom
longitudinal edges of another similarly constructed block form and the bottom longitudinal
edges of one block form being engageable with both the top and bottom longitudinal edges
of another similarly constructed block form; and

the sockets associated with each of the opposed horizontal longitudinal edges
of each of said pair of opposed panels being open to said at least one substantially flat
planar surface located and positioned adjacent thereto so as to facilitate the removal of any
water, debris or other contaminants which may accumulate within the alternating sockets so
that a tight seal and joinder can be achieved between the interlocking teeth and sockets
associated with adjacent panels when similarly constructed block forms are vertically
stacked one upon the other.
[Claim 2] The apparatus of claim 1 wherein said one row of alternating teeth and
sockets associated with the opposed horizontal longitudinal edges of said pair of opposed
panels is positioned and located adjacent the inner surfaces of said opposed panels forming
said block form, and said at least one substantially flat planar surface being positioned and
located adjacent the outer surface of each opposed panel forming said block form.
[Claim 3] The apparatus of claim 1 wherein said one row of alternating teeth and

sockets associated with the opposed horizontal longitudinal edges of said pair of opposed
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panels is positioned and located adjacent the outer surfaces of said opposed panels forming
said block form, and said at least one substantially flat planar surface being positioned and
located adjacent the inner surface of each opposed panel forming said block form.

[Claim 4] The apparatus of claim 1 wherein said at least one substantially flat planar
surface is formed so as to taper away from the row of alternating teeth and sockets
associated with each opposed horizontal longitudinal edge of each opposed panel.

[Claim 5] The apparatus of claim 1 wherein said engagement means associated with
the vertical pair of longitudinal edges of each panel includes two columns of alternating
teeth and sockets along each opposed vertical longitudinal edge, one column being offset
from the other column, the location of the teeth associated with one of the vertical
longitudinal edges corresponding with the sockets associated with the other of the vertical
longitudinal edges and the location of the sockets associated with one of the vertical
longitudinal edges corresponding with the location of the teeth associated with the other of
the vertical longitudinal edges.

[Claim 6] The apparatus of claim 1 wherein the outer surface of each panel includes an
indicator marking along its central longitudinal axis to aid in accurately severing said block
form laterally into equal halves.

[Claim 7] The apparatus of claim 1 wherein each opposing panel includes two
substantially planar rectangular segments in angular relation to each other, each segment
having at least one pair of opposing horizontal longitudinal edges.

[Claim 8] The apparatus of claim 1 wherein each of said plurality of ties includes a
web portion positioned between a pair of opposed flange members, each flange member
being encapsulated within one of said respective pair of opposing panels.

[Claim 9] The apparatus of claim 8 wherein each opposed flange member is

substantially planar and of sufficient strength to function as an anchoring stud.
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[Claim 10] The apparatus of claim 8 wherein the opposing foam panels have a
longitudinal axis and the opposed flange members have a longitudinal axis substantially
equal in length to the transverse axis of the respective foam panels.

[Claim 11] The apparatus of claim 8 wherein the web portion includes a pair of bridge
members formed therein spaced parallel from each other and transverse to the opposed
flange members.

[Claim 12] The apparatus of claim 11 wherein each bridge member includes at least
one rebar retaining seat positioned therealong extending outwardly therefrom.

[Claim 13] The apparatus of claim 12 wherein each bridge member includes at least
one rebar retaining seat positioned therealong extending inwardly therefrom.

[Claim 14] The apparatus of claim 13 wherein the rebar retaining seats are sufficiently
large to retainably receive a plurality of rebar rods therewithin.

[Claim 15] The apparatus of claim 11 wherein the opposing bridge members, in
conjunction with each other, provide uniformly distributed structural support about the
central lateral axis of the tie.

[Claim 16] The apparatus of claim 15 wherein the opposing bridge members
individually provide uniformly distributed structural support about their respective
longitudinal axis when the tie is laterally cut in half.

[Claim 17] The apparatus of claim 11 wherein each bridge member includes at least
one rebar retaining seat positioned therealong extending outwardly therefrom and at least
one rebar retaining seat positioned therealong extending inwardly therefrom.

[Claim 18] The apparatus of claim 10 wherein the outer surface of each opposed panel
forming said block form includes indicator means for locating the opposed flange members

associated with each respective tie.
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[Claim 19] The apparatus of claim 18 wherein said flange indicator means includes a
pair of vertically extending spaced indicator means identifying the outer edges of each
respective flange member.

[Claim 20] The apparatus of claim 19 wherein said flange indicator means further
includes a plurality of spaced horizontal indicator means positioned and located between
said pair of spaced vertical means to further identify the location of each respective flange
member.

[Claim 21] A foam block concrete form comprising:

a pair of opposing panels positioned and spaced apart in substantially parallel
relationship to each other, each panel having top and bottom horizontal longitudinal edges,
first and second end portions, and inner and outer surfaces;

a plurality of ties extending between said pair of opposed panels for holding
said panels in said spaced apart substantially parallel relationship;

first engagement means associated with the first and second end portions of
each panel for removably attaching one pair of panels to a similarly constructed pair of
panels in side-by-side relationship to each other; and

second engagement means associated with the top and bottom longitudinal
edges of each panel for stackably attaching one pair of panels to another similarly
constructed pair of panels, said second engagement means including one row of alternating
teeth and sockets associated with each of said top and bottom horizontal longitudinal
edges, said one row of alternating teeth and sockets being positioned and located adjacent
the opposing inner surfaces of said pair of opposing panels, the teeth associated with the
top longitudinal edge being vertically aligned with the sockets associated with the bottom
“longitudinal edge, and a substantially flat planar surface positioned and located adjacent

said one row of alternating teeth and sockets associated with said top and bottom
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longitudinal edges and extending substantially the full length thereof, said substantially flat
planar surface being positioned and located adjacent the outer surface of each of said pair
of panels such that the sockets positioned adjacent thereto open onto said substantially flat
planar surface;

said pair of panels forming said block form being disposed relative to each
other such that the teeth associated with the row of alternating teeth and sockets located
adjacent the inner surface of one of said pair of panels are horizontally aligned with the
sockets associated with the row of alternating teeth and sockets located adjacent the inner
surface of the other of said pair of panels; and

said second engagement means enabling one of said block forms to be
vertically removably attached with a plurality of similarly constructed block forms regardless
of the orientation of said block forms, the top longitudinal edges of one block form being
engageable with both the top and bottom longitudinal edges of another similarly
constructed block form, and the bottom longitudinal edges of one block form being
engageable with both the top and bottom longitudinal edges of another similarly
constructed block form.
[Claim 22] The apparatus of claim 21 wherein said first engagement means associated
with the first and second end portions of each panel includes two columns of alternating
teeth and sockets, one column being offset from the other column, the location of the teeth
associated with the first end portion of each of said panels corresponding with the sockets
associated with the second end portion of each of said panels and the location of the
sockets associated with the first end portion of each of said panels corresponding with the
location of the teeth associated with the second end portion of each of said panels: and

said pair of panels forming said block form being disposed relative to each

other such that the teeth associated with said first engagement means and with the row of
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alternating teeth and sockets located adjacent the outer surface of one of said pair of panels
are horizontally aligned with the sockets associated with said first engagement means and
with the row of alternating teeth and sockets located adjacent the outer surface of the other
of said pair of panels, and the teeth associated with said first engagement means and with
the row of alternating teeth and sockets located adjacent the inner surface of one of said
pair of panels are horizontally aligned with the sockets associated with said first
engagement means and with the row of alternating teeth and sockets located adjacent the
inner surface of the other of said pair of panels.

[Claim 23] The apparatus of claim 21 wherein each of said plurality of ties includes a
web portion positioned between a pair of opposed flange members, each flange member
being encapsulated within one of said respective pair of opposing panels.

[Claim 24] The apparatus of claim 23 wherein the web portion includes a pair of bridge
members formed therein spaced parallel from each other and transverse to the opposing
flange members.

[Claim 25] The apparatus of claim 24 wherein the outer surface of each of said
opposing panels includes indicator means along its central longitudinal axis to aid in
severing said block form laterally into equal halves, said indicator marking means being
positioned between said pair of bridge members such that severing of said block form will
not interfere with either pair of bridge members.

[Claim 26] The apparatus of claim 23 wherein each opposed flange member is
sufficiently planar and of sufficient strength to function as an anchoring stud.

[Claim 27] The apparatus of claim 26 wherein the outer surface of each of said opposed
panels includes indicator means for identifying the location of the respective flange

members associated with said plurality of ties.
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[Claim 28] The apparatus of claim 27 wherein said flange indicator means includes a
ladder type design for both aligning respective ties when similarly constructed blocked
forms are vertically stacked one upon the other, and for locating said flange members for
use as anchoring studs.

[Claim 29] The apparatus of claim 21 wherein said substantially flat planar surface is
formed so as to taper away from said row of alternating teeth and sockets associated with
the top and bottom longitudinal edges of each panel and towards the outer surface of each
respective panel.

[Claim 30] The apparatus of claim 21 wherein each opposing panel includes two

substantially planar rectangular segments in angular relation to each other, each segment

having at least one pair of opposing edges.
[Claim 31] A foam block concrete form comprising:

a pair of opposing panels positioned and spaced apart in substantially parallel
relationship to each other, each panel having top and bottom horizontal longitudinal edges,
first and second end portions, and inner and outer surfaces:

a plurality of ties extending between said pair of opposed panels for holding
said panels in said spaced apart substantially parallel relationship;

first engagement means associated with the first and second end portions of
each panel for removably attaching one pair of panels to a similarly constructed pair of
panels in side-by-side relationship to each other; and

second engagement means associated with the top and bottom longitudinal
edges of each panel for stackably attaching one pair of panels to another similarly
constructed pair of panels, said second engagement means including one row of alternating
teeth and sockets associated with each of said top and bottom horizontal longitudinal

edges, said one row of alternating teeth and sockets being positioned and located adjacent
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the opposing outer surfaces of said pair of opposing panels, the teeth associated with the
top longitudinal edge being vertically aligned with the sockets associated with the bottom
longitudinal edge, and a substantially flat planar surface positioned and located adjacent
said one row of alternating teeth and sockets associated with said top and bottom
longitudinal edges and extending substantially the full length thereof, said substantially flat
planar surface being positioned and located adjacent the inner surface of each of said pair
of panels such that the sockets positioned adjacent thereto open onto said substantially flat
planar surface;

said pair of panels forming said block form being disposed relative to each
other such that the teeth associated with the row of alternating teeth and sockets located
adjacent the outer surface of one of said pair of panels are horizontally aligned with the
sockets associated with the row of alternating teeth and sockets located adjacent the outer
surface of the other of said pair of panels; and

said second engagement means enabling one of said block forms to be
vertically removably attached with a plurality of similarly constructed block forms regardless
of the orientation of said block forms, the top longitudinal edges of one block form being
engageable with both the top and bottom longitudinal edges of another similarly
constructed block form, and the bottom longitudinal edges of one block form being
engageable with both the top and bottom longitudinal edges of another similarly

constructed block form.
[Claim 32] The apparatus of claim 31 wherein said first engagement means associated

with the first and second end portions of each panel includes two columns of alternating

teeth and sockets, one column being offset from the other column, the location of the teeth

associated with the first end portion of each of said panels corresponding with the sockets

associated with the second end portion of each of said panels and the location of the
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sockets associated with the first end portion of each of said panels corresponding with the
location of the teeth associated with the second end portion of each of said panels; and
said pair of panels forming said block form being disposed relative to each
other such that the teeth associated with said first engagement means and with the row of
alternating teeth and sockets located adjacent the outer surface of one of said pair of panels
are horizontally aligned with the sockets associated with said first engagement means and
with the row of alternating teeth and sockets located adjacent the outer surface of the other
of said pair of panels, and the teeth associated with said first engagement means and with
the row of alternating teeth and sockets located adjacent the inner surface of one of said
pair of panels are horizontally aligned with the sockets associated with said first
engagement means and with the row of alternating teeth and sockets located adjacent the
inner surface of the other of said pair of panels.
[Claim 33] The apparatus of claim 31 wherein each of said plurality of ties includes a
web portion positioned between a pair of opposed flange members, each flange member
being encapsulated within one of said respective pair of opposing panels.
[Claim 34] The apparatus of claim 33 wherein the web portion includes a pair of bridge
members formed therein spaced parallel from each other and transverse to the opposing
flange members.
[Claim 35] The apparatus of claim 34 wherein the outer surface of each of said
opposing panels includes indicator means along its central longitudinal axis to aid in
severing said block form laterally into equal halves, said indicator marking means being
positioned between said pair of bridge members such that severing of said block form will
not interfere with either pair of bridge members.
[Claim 36] The apparatus of claim 33 wherein each opposed flange member is

sufficiently planar and of sufficient strength to function as an anchoring stud.
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[Claim 37] The apparatus of claim 36 wherein the outer surface of each of said opposed
panels includes indicator means for identifying the location of the respective flange
members associated with said plurality of ties.

[Claim 38] The apparatus of claim 37 wherein said flange indicator means includes a
ladder type design for both aligning respective ties when similarly constructed blocked
forms are vertically stacked one upon the other, and for locating said flange members for
use as anchoring studs.

[Claim 39] The apparatus of claim 31 wherein said substantially flat planar surface is
formed so as to taper away from said row of alternating teeth and sockets associated with

the top and bottom longitudinal edges of each panel and towards the inner surface of each

respective panel.

[Claim 40] The apparatus of claim 31 wherein each opposing panel includes two

substantially planar rectangular segments in angular relation to each other, each segment

having at least one pair of opposing edges.
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