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INTERFACE BETWEEN A FLOOR PANEL AND A PANEL TRACK

BACKGROUND

[001] A building may include sliding doors or walls that open to the exterior of the

building. The sliding doors or wails may be made of one or more movable panels. The

panels may fit into a track to facilitate alignment arid movement of the panels. The

building may include an interior concrete .floor. The sliding door or wall may further

open to a concrete exterior surface, for example, a balcony or a patio installing the

irack for the sliding door or wall directly to the interior floor may cause a height

difference between surfaces which may cause difficulties, for example difficulties for

those with disabilities. The track may be a height that inhibits the ability of a

wheelchair to cross the threshold, installing the track directly to the exterior surface

may incur similar difficulties. Furthermore, installing the track on a concrete surface

may require additional labor and/or specialized fasteners.

SUMMARY

[002] Techniques are generally described that include apparatuses, methods and

systems that may allow easier installation for a sliding door and/or window track and

may allow the track to be substantially level with a floor and/or other surface. Having

the track substantially levei with a floor and/or other surface may provide an interface

at the track that is easier for people, carts, and/or wheelchairs to cross. The interface

may further allow compliance with regulations for accessibility for the disabled. An

example apparatus may include a bottom plate, a front plate coupled along a bottom

edge to a front edge of the bottom plate, a top piate coupled along a front edge to a top

edge of the front plate such that a channel may be formed between the bottom and top

plates, a vertical stopping plate coupled along a lower edge to a back edge of the top

plate, a hat channel coupled to an inner surface of the channel, wherein the hat channel

may run perpendicular to a length of the channel, and a embedding material inside the

hat channel, wherein the embedding material may be adjacent to a bottom surface of

the top piate.

[003]In some embodiments, the embedding material may comprise fo am.In some

embodiments, the foam may have a thickness of one inch .



[004] In some embodiments, the bottom plate front plate, and top plate may he

coupled at right angles

[005] In some embodiments, the apparatus may further include a plurality of hat

channels coupled to the inner surface of the channel.In some embodiments . the

plurality of hat channeis may be spaced at two foot intervals along the length of the

channel

[006] In some embodiments, the bottom plate may further comprise openings

configured to couple the bottom plate to a floor panel.

[007] In some embodiments, the apparatus may further include a track coupled to the

top plate. In some embodiments, the track may be coupled to the top plate by a fastener

at least partially embedded in the embedding material.

[008] An example method may include coupling a closure piece to a floor panel,

wherein the floor panel may include a decking, pouring concrete over the decking and

into the closure piece to form a concrete floor on the .floor panel, coupling a track to an

upper surface of the closure piece by attaching a fastener to the closure piece at a

location where the closure piece encloses a portion of embedding material, wherein an

upper surface of the track may be flush with an upper surface of the concrete fl oor

[009]In some embodiments, the closure piece may span a distance between the floor

panel and a C-channel.

[010] In some embodiments, the closure piece may span a distance between the floor

panel and a balcony.

[011] In some embodiments, the upper surface of the track may be less than a quarter

of an inch higher than an upper surface of the balcony.

[012]In some embodiments, the closure piece may include a stopping plate to prevent

the concrete from flowing onto the upper surface of the closure piece.

[013] In some embodiments, the floor panel may include at least one joist below the

decking.In some embodiments, a portion of the closure piece may be between the joist

and the decking of the floor panel. In some embodiments, the method may further

comprise retracting the closure piece such that the portion of the closure piece between

the joist and the decking of the floor panel may be under the decking, securing the floor

panel to a C-channei, and extending the closure piece to span a distance between the

floor panel and the C-channel before pouring the concrete.



[014] An example system may include a floor panel, wherein the floor panel may

include at least one joist and a deck, wherein the deck may form an upper surface of the

floor panel. The system may further include a closure piece thai may b e coupled to the

floor panel wherein the closure piece may include a bottom plate, a front p!ate coupled

along a bottom edge to a front edge of the bottom plate, a top plate coupled along a

front edge to a top edge of the front plate, a vertical stopping plate coupled along a

lower edge to a back edge of the top p late a hat channel between the top plate and the

bottom plate, wherein the hat channel may run perpendicular to a length of the closure

piece, and an embedding material inside die hat channel, wherem the embedding

material may be adjacent to a bottom surface of the top plate. The system may further

include a track that may be coupled to an upper surface of the top plate of the closure

piece.

[015] I n some embodiments, the system may further include a concrete floor poured

over the deck of the floor panel and between the top plate and bottom plate of the

closure piece. In some embodiments, the concrete floor may be level with an upper

edge of the vertical stopping plate.

[016] I n some embodiments, the system may further comprise a balcony adjacent to

the front plate of the closure piece.

[017] I n some embodiments, the closure piece may be coupled to the floor panel

wherein the bottom plate is between the at. least one joist and the deck.

[018] I n some embodiments, the closure piece may be sJidably coupled to the floor

panel

[019] The foregoing summary is illustrative only .and is not intended to be in any way

li m iti n gIn addition to the illustrative aspects, embodiments, and features described

above, further aspects, embodiments, and features will become apparent by reference to

the drawings and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[020] The foregoing and other features of the present disclosure will become more

fully apparent from the followmg description and appended claims, taken in

conjunction with the accompanying drawings. Understanding that these drawings

depict only several embodiments in accordance with the disclosure and. are, therefore.



not to be considered limiting of its scope the disclosure wil l be described with

additional specificity and detail through use of the accompanying drawings, in which:

[021] Figure 1A is a schematic illustration of a side view of an example closure piece;

[022] Figure 1B is a schematic illustration of a front view of the example closure

piece;

[023] Figure 1C is a schematic illustration of a back view of the example closure

piece;

[024] Figure 2 is a schematic illustration of a back view of an example hat channel;

[025] Figure 3 is a schematic illustration of an example floor panel;

[026] Figure 4 is a schematic illustration of a side view of an example closure piece

coupled to an example floor panel with pout ed concrete;

[027] Figure 5A is a schematic illustration of a side view of the example closure piece

in a retracted position coupled between an example decking and an example joist of an

example floor panel;

[028] Figure 5B is a schematic illustration of a side view of the example closure piece

in an extended position coupled between an example decking and an example joist of

an example floor panel;

[029] Figure 6 is a schematic illustration of a top view of an example slidable

connection;

[030] Figure 7 is a schematic illustration of aa example closure piece coupled to .an

example floor panel;

[031] Figure 8 is a schematic illustration of a side view of the example closure piece

coupled to the example floor panel with poured concrete with an example track coupled

to the closure piece; and

[032] Figure 9 is a flowchart illustrating an example method;

[032] all arranged in accordance with at least some embodiments of the present

disclosure.

DETAILED DESCRIPTION

[033] In the following detailed description, reference is made to the accompanying

drawings, which form a part hereof. In the drawings, similar symbols typically identify

similar components, unless context dictates otherwise. The illustrative embodiments



described in the detailed description, drawings, and claims are not meant to be limiting.

Other embodiments may be utilized, and other changes may be made, without departing

from the spirit or scope of the subject matter presented herein. It will be readily

understood thai the aspects of the present disclosure ., as generally described herein, and

illustrated in the Figures, can be arranged, substituted, combined, separated, and

designed in a wide variety of different configurations, all of which are implicitly

contemplated herein.

[035] This disclosure is drawn, inter alia, to methods, systems, products, devices,

and/or apparatuses that may allow easier installation for a sliding door and/or window

track and may allow the track to be substantially level with a floor and/or other surface.

Having the track substantially level with a floor and/or other surface may provide an

interface at the track that is easier for people, carts, and/or wheelchairs to cross. The

interface may further allow compliance with regulations for accessibility for the

disabled. This disclosure is drawn, inter alia, to methods, systems, products, devices,

and/or apparatuses generally related to an apparatus that may include a bottom plate, a

front plate coupled along a bottom edge to a front edge of the bottom plate, a top plate

coupled along a front edge to a top edge of the front plate such that a channel is formed

between the bottom and top plates, a vertical stopping plate coupled along a lower edge

to a back edge of the top plate, a hat channel coupled to an inner surface of the channel,

wherein the hat channel runs perpendicular to a length of the channei, and a embedding

material inside the hat channel wherein the embedding material is adjacent to a bottom

surface of the top plate.

[036]In some embodiments, a form may be used to direct uncured concrete, foam, or

other material into a desired shape or spaceI,n some embodiments, it may act as a

mold. In some embodiments, a form may be designed to be used a .functional piece of a

structure after the material has cured. A form may be configured to act as the edge of a

floor and span a gap between the floor and another surface or structure. That is, the

form may close the gap between the two. The form may act as a closure piece in some

embodiments.

[037] The closure piece may be an interface between the floor and another surface or

structure- e.g. a patio or balcony. In some embodiments, sliding doors and/or wails

may be desired at the interface. The sliding doors and/or walls may slide in a track. In



some embodiments, the closure piece may be configured to allow the Installation of the

track at the interlace.

[038]In some embodiments, the closure piece may include embedding materials that

may allow the track to be installed without drilling through concreteIn some

embodiments, the embedding materials may block the concrete from entering portions

of the closure piece. In some embodiments, the embedding materials may be

configured to hold fasteners securely. Even after the concrete has cured, in some

embodiments the track may be installed by securing fasteners into the embedding

materials. This may allow for easier installation of the track, and may reduce the risk

of damaging the concrete floor in some embodiments.

[039]In some embodiments, the closure piece may be configured to look like a hat

channel with one of its side flanges removed or straightened. In some embodiments,

the closure piece may be laid on its side such that the remaining flange is pointing

upwards. The flange may act as a vertical stopping plate to prevent concrete and/or

other imcured material from flowing over the closure piece. The closure piece may

further include smaller hat channels inside the closure piece. The hat channels may run

perpendicular to the length of the closure piece. The hat channels may secure an

embedding material such as polystyrene foam in the closure piece. When concrete is

poured into the closure piece, it. may substantially fill the closure piece except where

the embedding material is secured A track may then be placed on fop of the closure

piece against the vertical stopping plate and fastened to the closure piece at the

locations of the embedding material.

[040] In some embodiments, the material composition of the floor panel and panel

track interface system may be predominantly steel. In some embodiments it may be

predominately aluminum In still other embodiments, the system components may be

made from a variety of building suitable materials ranging irom metals and/or metal

alloys, to wood and wood polymer composites (WPC), wood based products (lignin),

other organic building materials (bamboo) to organic polymers (plastics}, to hybrid

materials, or earthen materials such as ceramics. In some embodiments cement or other

pourable or moldable building materials may also be used. In other embodiments, any

combination of suitable building material may be combined by using one building

material for some elements of the system and other building materials for other



elements of the system. Selection of any material may be made from a reference of

material options (such as those provided for in the international Building Code), or

selected based on the knowledge of those of ordinary skill in the art when determining

load bearing requirements for the structures to be built. Larger and/or taller structures

may have greater physical strength requirements than smaller and/or shorter buildings.

Adjustments in building materials to accommodate size of structure, load and

environmental stresses can determine optimal economical choices of building materials

used for ail components in the system described herein. Availability of various building

materials in different parts of the world may also affect selection of materials for

building the system described herein. Adoption of the international Building Code or

similar code may also affect choice of materials.

[041] Any reference herein to "metal" includes any construction grade metals or metal

alloys as may be suitable for fabrication and/or construction of the system and

components described herein. Any reference to "wood" includes wood, wood laminated

products, wood pressed products, wood polymer composites (WPCs), bamboo or

bamboo related products, lignin products and any plant derived product, whether

chemically treated, refined, processed or simply harvested from a plant. Any reference

herein to ' concrete" includes any construction grade curable composite that includes

cement, water, and a granular aggregate. Granular aggregates may include sand,

gravel, polymers, ash and/or other minerals.

[042] Turning to now to the figures, Figure 1A shows a schematic illustration of a

side view of an example closure piece 100, arranged in accordance with at least some

embodiments described herein. Figure IA shows a stopping plate 105 coupled to a top

plate 110, which is coupled to a front plate 115, and the front plate 115 is coupled to a

bottom plate 120, The closure piece 100 further includes a hat channel 125 and a

embedding material 130 within the hat channel 125. The various components

described in Figure 1A are merely embodiments, arid other variations, including

eliminating components, combining components, and substituting components are ail

contemplated.

[043] The plates 105, 110, 115, 120 and the hat channel 125 may be implemented

using a metallic material such as aluminum or steel in some embodimentIsn, some

embodiments, die plates 105, 110, 1 1 5, 120 and the hat channel 125 may be



implemented using 18-20 gauge cold-rolled steel In some embodiments, the steel may

have a baked-on painted finish. Other materials may also be used for the plates and/or

hat channel such as polymer or polymer composite m a ter ia lsIn some embodiments, a

different material may be used for the plates 105, 110, 115, 120 than the hat channel

125.

[044] The plates 105, 110, 115, 120 may be coupled such thai they form substantially

right angles. As used herein, a substantially right angle refers to the angle formed

between two elements that is 90 degrees pins or minus up to about 15 degrees. Plates

110, 115, 120 may define a channel that runs a length of the plates 110, 115, 120. In

some embodiments, the top plate 110 may be tune inches wide from the front plate 115

to the vertical stopping plate 105. The top plate 110 may have different widths in some

em bodimentIsn some embodiments, the width of the top plate may be determined, at

least in part, by the width of a track to be installed.In some embodiments, the vertical

stopping plate 115 may extend two inches above the top plate 110. In some

embodiments, the vertical stopping plate 115 may extend three inches above the top

plate. Oilier heights for the vertical stopping plate 115 may be possible. In some

embodiments, the height for the vertical stopping plate may be determined, at least in

part, by the height of the track to be installed. In some embodiments, the bottom plate

120 may extend from the front plate 1.15 to a distance beyond the vertical stopping

plate 105. The bottom plate may further include openings (not shown) to couple the

closure piece to a floor panel {not shown in. Figure 1A).

[045] The hat channel 125 may be configured to run perpendicular to the channel

defined by the plates 1. 10, .1 .1 5, and .120. In some embodiments, the hat. channel 125

may extend from the front plate 115 to the back edge of the top plate 110 where the

vertical stopping plate 105 is coupledI,n some embodiments, as the one shown in

Figure LA, the hat channel 125 spans only a partial length from the front plate .105 to

the back edge of the top plate. The hat channel ί 25 may be coupled to the top plate

110, the bottom plate 120, the front plate 115, or a combination thereof The closure

piece may include a plurality of hat channels in some embodiments. The hat channels

may be spaced along a length o f the channel at regular intervals, for example, two foot

intervals. Other spacing intervals may be used. In some embodiments, the hat

channels may be spaced at one foot centers i n some embodiments, ihe hat channels



may be spaced at eighteen inch centers. I n some embodiments, the spacing intervals

between the hat channels may be determined, at least in part, by the spacing intervals of

fasteners of a track to be installed.

[046] The embedding material 130 in the hat channel 125 may be adjacent to a bottom

surface of the top plate 110 . In some embodiments, the embedding material may be

foam, fiber board, a polymer material, and/or a composite of a plurality of materials.

The embedding material 130 may be able to accept a fastener (not shown in Figure 1A).

For example, the embedding materia! 130 may be selected such that the embedding

material may be able to be fastened into with conventional job site tools, and may hold

a fastener,

[047] Figure i B shows a schematic illustration of a fr ont view of the example closure

piece 100 , arranged in accordance with at least some embodiments described herein.

Figure I B shows a stopping plate 105 coupled to a top plate 110, which is coupled to a

front plate 115, and the front plate 115 is coupled to a bottom plate 120. The closure

piece 100 further includes two hat channels 125 and embedding materials 130 within

the hat channels 12 5 The various components described in Figure 1B are merely

embodiments, and other variations, including eliminating components, combining

components, and substituting components are all contem platedIn some embodiments,

the vertical stopping plate 105 may be eliminated. In some embodiments, the hat

channels 125 may be eliminated. When the hat channels 125 may be eliminated, the

embedding materia! 130 may extend from the top plate 110 to the bottom plate 120,

and may be coupled to the top plate 110 and/or the bottom plate 120.

[048] Figure SC shows a schematic illustration of a back view of the example closure

piece 100, arranged in accordance with at least some embodiments described herein.

Figure I C shows a stopping plate 105 coupled to a top plate 110, which is coupled to a

front plate 1 15 , and the front plate 115 is coupled to a bottom plate 120. The closure

piece 100 further includes two hat channels 125 and embedding materials 130 within

the hat channels 125. The various components described in Figure 1C are merely

embodiments, and other variations, including eliminating components, combining

components, and substituting components are all contemp lated

[049] Figure 2 shows a schematic illustration of a back view of an example hat

channel 225. arranged in accordance with at least some embodiments descri bed herein.



The hat channel 225 may have flanges 205 o n each side thai run the length of the .hat

channel 223, The flanges 205 may be coupled to the top edges of side plates 2 10 ,

which are coupled to a base plate 235. The hat channel 225 may also include an

embedding materia! 230 between the side plates 210. The various components

described in Figure 2 are merely embodiments, and other variations, including

eliminating components, combining components, and substituting components are all

contemplated.

[050]In some embodiments, the flanges 205 and/or the base plate 215 may be used to

couple the hat channel 225 to the closure piece 100.

[051]In some embodiments, the embedding material 230 may have a thickness of one

inch. In some embodiments,, the embedding material 230 may have a thickness of less

than one inch. In some embodiments, the embedding material 230 has a thickness of

more than one inch. In some embodiments, the embedding material 230 may

completely fill the hat channel 225.

[052] Figure 3 shows a schematic illustration of an example floor panel 300, arranged

in accordance with at least some embodiments described herein. The floor panel 300

includes a deck 305, joists 310, and opposing end members 315. The various

components shown in Figure 3 are merely embodiments, and other variations, including

eliminating components, combining components and substituting components are all

contemplated. In some embodiments, floor ceiling sandwich panels may be used.

[053] The plurality of joists 310 anoVor opposing end members 315 may form a frame

as shown in Figure 3 . The joists 310 may form horizonta l supporting members that

span the distance between the opposing end members 3 15 to support a floor. The joists

310 may be oriented generally perpendicular to the end members 315. As used herein,

generally perpendicular is used to mean the angle formed between two or more

elements is 90 degrees plus or minus up to about 15 degrees. In some embodiments, the

end members 3 15 may not be present. In some embodiments, the frame may be formed

of a metallic material, such as aluminum or steel, .for fire resistance, structural strength,

weight reduction, or other factors. In some embodiments, the joists 310 and/or end

members 3 15 may be formed of wood

[054] The joists 310 may be spaced apart from one another at regular intervals along

the length of the end members 315. For example, the joists 310 may he spaced at two



foot centers along the length of the end members 31.5. The number dimensions, or

both of the joists 310, the end members 315, or both may be varied to suit the

parameters of the particular building. In some embodrmenis, only one joist 310 may be

used. In some embodiments, and as shown in Figure 3, the frame may include five

joists 310 and two end members 3 15. In some embodiments, the frame may have a

height of about ten inches, a width of about eight feet, and a length of about twenty-two

feet. In some embodiments, the joists 310 have a height of about ten inches and a

length of about twenty-two feet In some embodiments, the end members 315 have a

height of about ten inches and h of about eight feet. In some embodiments, the

floor panel 300 may be about two feet wide and twenty two feet iong.In some

embodiments, the floor panel 300 may be about eight feet wide and twelve feet long.

In some embodiments, the floor panel 300 may be coupled to multiple floor panels such

that the coupled floor panels are an integrated unit that may perform as a single floor

panel. In some embodiments, the floor panel 300 may not be rectangular,In some

embodiments, the floor panel 300 may be triangular, wedge shaped, or another shape.

The shape of the floor panel 300 may be determined at least in part by the desired floor

plan of a building.

[055] The deck 305 may be disposed above and attached to the frameIn some

embodiments, and as shown in Figure 3. the deck 305 may be a corrugated form deck.

In some embodiments, the deck 305 may be disposed above and attached to the

plurality of joists 310, the end members 315, or both. The deck 305 may form a

supporting substrate for a concrete topping slab (not shown in. Figure 3). The deck 305

may extend the entire length and width of the frame to enclose an upper side of the

floor panel 300.In some embodiments, the deck 305 may be formed of a metallic

material, such as aluminum or steel In some embodiments, the deck 305 is a 1.5 inch

corrugated steel form deck thai is fastened, such as screwed , to the top of the frame to

form a sub-floor. In some embodiments, the deck 305 may be a plywood panel that

may be fastened to the top of the frame to form a sub-floor.

[056] Figure 4 shows a schematic illustration of a side view of the example closure

piece 445 coupled to an example floor panel 415 with poured concrete 400, arranged in

accordance with at least some embodiments described herein. Figure 4 shows the

closure piece 445 coupled to the floor panel 4 15 The various components shown in



Figure 4 are merely embodiments, and other variations, .including eliminating

components, combining components, and substituting components are all

contemplated,

[052] The closure piece 445 may span an entire width of the floor panel 415, The

closure piece 445 may be coupled to the floor panel 415 by coupling ihe bottom plate

430 to the deck 420. In some embodiments, the bottom plate 430 may be coupled to

the joists (not shown in Figure 4) of the floor panel 415. In some embodiments, the

bottom plate 430 is coupled to at least one of the opposing end members (not shown in

Figure 4). In some embodiments, the bottom plate 430 is between the deck 420 and

joists. In some embodiments, the closure piece 445 may be sltdably coupled to the

floor panel 415 such that it may be retracted and extended. In some embodiments, ihe

closure piece 445 may be coupled to the floor panel 4 15 before the concrete 400 is

poured. The closure piece 445 may be retracted to facilitate positioning of the floor

panel 415. Once the floor panel 415 is positioned, the closure piece 445 may be

extended as desired. In some embodiments, the closure piece 445 may be extended to a

C-charaiel. Optionally, a thermal break material may be coupled between the C-

chamiel and the closure piece 445 in some embodiments. In some embodiments, ihe

thermal break material may be mineral wool. In some embodiments, the thermal break

material is fabric-reinforced resin In some embodiments, the floor panel 415 is

coupled to the C-channel. The C-channel may in turn be used to connect the floor

panel 415 to a structural support of a building, such as an exterior steel frame. In some

embodiments, the closure piece 445 may be extended to a balcony. Extending the

closure piece 445 may span a gap between the floor panel 415 and another structure in

some embodiments.

[052] In some embodiments, concrete 400 may be poured over the deck 420, The

concrete 400 may flow into the closure piece 445 in some embodiments. In some

embodiments, the concrete may partially or completely fill the channel defined by the

top, front, and bottom plates 450, 435, 430 and the hat channels 425. In some

embodiments, the embedding material 440 may prevent the concrete 400 from filling

that portion of the hat channels 425 occupied by the embedding material 440. In some

embodiments, the vertical stopping plate 455 may prevent the concrete 400 from

flowing onto an upper surface of the top plate 450. The concrete 400 may form a



concrete topping slab 405 that may be disposed above the deck 420. The concrete

topping slab 405 may form a lightweight concrete finished floor of a unit disposed

above the floor panel 4 15 . In some embodiments, concrete topping slab 405 may be

troweled to form the finished floor of a building unit,In some embodiments, the upper

surface 410 of the finished floor may be level with the top edge of the vertical stopping

edge 455.

[052] In some embodiments, the concrete 400 may be replaced by fiberglass

insulation. In some embodiments, an expandable foam insolation may be installed over

the decking 420 that may also expand into the closure piece. In some embodiments, the

decking 420 may be plywood, and the concrete 400 may be replaced with foam

insulation panels and carpeting.

[060] Figure 5A is a schematic illustration of a side view of ihe example closure piece

520 in a retracted position coupled between an example decking 505 and an example

joist 510 of an example floor panel 500. The various components shown in Figure 5A

are merely embodiments, and other variations, including eliminating components,

combining components, and substituting components are all contemplated,

[061] Figure SB is a schematic illustration of a side view of the example closure piece

520 in an extended position coupled between an example decking 505 and an example

joist 510 of an example floor panel 500. The various components shown in Figure 5B

are merely embodiments, and other variations, including eliminating components,

combining components, and substituting components are ail contemplated.

[062] In some embodiments, the extended position may be limited by the length of the

bottom plate 5.1 5 of the closure piece 520. In some embodiments, the retracted position

may be limited by the decking 505 contacting a hat channel 525 in the closure piece

520. In some embodiments, the closure piece 520 .may move between the extended and

retracted positions freely until concrete is pouredIn some embodiments, the closure

piece 520 may move between the extended and retracted positions freely until fasteners

(not shown) coupling the closure piece 520 to the floor panel 500 are secured. In some

embodiments, ihe bottom plate 515 of the closure piece 520 is wedged between the

decking 505 and joists 5 10 such that the closure piece 520 is coupled to the floor panel

505 by friction.



[063] Figure 6 shows a schematic illustration of a top view of art example slidable

connection 600, arranged in accordance with at least some embodiments described

herein. Figure 6 shows a portion of a bottom plate 620 of a closure piece. Additional

elements of the closure piece have been omitted for clarity. The bottom plate 620

includes an opening 605 with a fastener 610 that may partially pass through the

opening 605. The bottom plate 620 may be moved in direction 615 along the length of

the opening 605. The various components shown in Figure 6 are merely embodiments,

and other variations, including eliminating components, combining components, and

substituting components are ail contemplated

[064]In some embodiments, the bottom plate 120 of the closure piece may have long,

narrow, rectangular openings 605 in the bottom plate 120 as illustrated in Figure 6 .

The closure piece may be coupled to. a joist (not shown) by the fastener 610. In some

embodiments, the fastener 610 may be a bolt. The bolt may be narrow enough to pass

through the opening 605 in the bottom plate 620, However, the bolt may have a head

that is wider than the opening 605 in the bottom plate 620, as illustrated in Figure 6 .

This may prevent the bolt head from passing through the opening 605 in. the bottom

plate 620. This may restrict the movement of the bottom plate 620 to sliding along

direction 6 15 . In some embodiments, ihe slidable connection 600 may be eliminated

by tightening the fastener 610 such that the bottom plate 620 is held against the joist.

[065] Figure 7 shows a schematic illustration of an example closure piece 715

coupled to an example floor panel 725, arranged in accordance with at least some

embodiments described herein .. Figure 7 shows a closure piece 715 coupled to a floor

panel 725, wh ich is coupled to a steel structure 700. The closure piece 715 may be

coupled to the floor panel 725 by a bottom plate 745 coupled between a joist 735 and a

decking 730 of the floor panel 725, The closure piece 715 may include a hat channel

740. The -floor panel 725 may be coupled to a C-channel 705, and the closure piece

715 extended from the floor panel 725 such that the front plate 750 is adjacent to the C-

channel 705. The top plate 710 extends from the C-channel 705 to the vertical stopping

plate 720. The various components shown in Figure 7 are merely embodiments, and

other variations, including eliminating components, combining components, and

substituting components are all contemplated.



[066] In some embodiments the closure piece 7 15 extends for the entire width of the

floor panel 725I,n some embodiments, the closure piece 715 extends for the width of

multiple floor panels 725, In some embodiments, the closure piece 715 may span for

only a portion of the width of the floor panel 725. In some embodiments, the length of

the closure piece 715 may be determined, at least in part, by the length of a track to be

installed,

[067] Figure 8 is a schematic illustration of a side view of the example closure piece

860 coupled to the example floor panel 835 with poured concrete 825 with alt example

track 800 coupled to the closure piece 860 arranged in accordance with at least some

embodiments described herein. Figure 8 shows the example track 800 coupled to the

top plate 810 of the closure piece 860 by a fastener 805 The various components

shown in Figure 8 are merely embodiments, and other variations, including eliminating

components, combining components, and substituting components are all

contemplated,

[068] The track 800 may be implemented using a metallic material such as steel or

alum inu mIn some embodiments, the track 800 may be implemented using a

polymeric material. In some embodiments, the track 800 may be implemented using

wood. The track 800 may facilitate alignment and movement of panels (not shown)

within the track 800.In some embodiments, the panels may be movable elements of a

wail or door. The panels may include glass panes, plastic sheets, and/or a combination

of e le m en tsIn some embodiments, a number of the panels are made of a first material

and the remaining panels are made of a second material. In some embodiments, the

tr ack 800 may span the entire length of the closure piece 860.In some embodiments,

the track 800 may be adjacent to the vertical stopping edge 815.In some embodiments,

the top of the track 800 may be flush with the upper surface 820 of the finished floor

830. In some embodiments, the top of the track 800 may be flush with an upper surface

of a balcony, patio, and/or other exterior surfaceI,n some embodiments, the top of the

track 800 may be flush with both the interior floor and the exterior surface. This may

allow the transition between the interior and exterior across the track 800 easier to

navigate by a wheelchair and/or persons with disabilities.

[069] The embedding material 850 may facilitate the coupling of the track 800 to the

top plate 810 without drilling through concrete 825 Generally, in other embodiments.



the embedding material 850 may facilitate the fastening of any of a variety o f building

components to a concrete surface without drilling through concrete. Those building

components may include, for example, but are not limited to, tracks, railing materials,

window walls, decorative pieces, or combinations thereof The embedding -material

850 may allow the fastener 805 to be securely embedded. The fastener 805 may be a

sell-tapping screw in some embodiments. Other fastener types may be used in some

embodiments. In some embodiments, multiple fasteners 805 may be used to couple the

track 805 to the closing piece 860.

[070] Figure 9 is a flowchart illustrating an example method 900. An example

method may include one or more operations, functions or actions as iliustraied by one

or more of blocks 905, 910, and 9.15.

[071] An example process may begin with block 905. which recites "couple closure

piece to floor panel" Block 905 may be followed by block 910, which recites "pour

concrete over floor panel and into closure piece." Block 910 may be followed by block

915, which recites, "couple track to closure piece "

[072] The blocks included in the described example methods are for illustration

purposes. In some embodiments, the blocks may be performed in a different order. In

some other embodiments, various blocks may be eliminated. In still other

embodiments, various blocks may be divided into additional blocks, supplemented with

other blocks, or combined together into fewer blocks. Other variations of these specific

blocks are contemplated, including changes in the order of the blocks, changes in the

content of the blocks being split or combined into other blocks, etc. In some

embodiments, the closure piece may be raovably coupled to the floor panel and the

position of the closure piece may be adjusted before the concrete is poured. In some

embodiments, the -position of the closure piece may be adjusted after the concrete is

poured before the concrete has cured.

[073] Block 905 recites, "couple closure piece to floor panel." The closure piece may¬

be coupled to the floor panel by a bottom plate of the closure piece. The bottom plate

may include openings to accept fasteners for coupling to the floor panel... In some

embodiments, the fasteners may be configured to allow for movement of the closure

piece along a path defined by the openings to allow the closure piece to be siidably

coupled to the floor panel. In some embodiments, the method 900 may further include



retracting and extending the closure piece into desired positions. In some

embodiments, the closure piece may be welded to the floor panel. In some

embodiments, the closure piece may be bolted to the floor panel

[074] Block 910 recites, "pour concrete over floor panel and into closure piece,"

Concrete may be poured over the floor panel to form a finished -floor. The concrete

may be poured over a deck o f the floor panel. The concrete may be allowed to flow

into the closure piece. The concrete may partially or fully fill the closure piece. In

some embodiments, the closure piece includes a vertical stopping edge to prevent the

concrete from flowing over the top of the closure piece. The vertical stopping edge

may define an edge of the finished floor.

[075] Block 915 rec ites "couple track to closure p iece " The track may be coupled to

an upper surface of the closure piece. The track may be secured by fasteners that are at

least partially embedded in a embedding material in the closure piece. The embedding

material may allow fasteners that cannot permeate concrete to be used to couple the

track to the closure pieceIn some embodiments, the track may be coupled to the

closure piece after the concrete has cured fn some embodiments, the track may be

coupled to the closure piece before the concrete has cured fn some embodiments, the

track may be coupled to the closure piece before the concrete has been poured.

[076] In some embodiments, a pre-assemh!ecl floor and ceiling pane! may be ob ta ined

In some embodiments, the floor and ceiling panel may have been assembled at a

different location than the building site, however it may in some embodiments be

assembled at the building site. In some embodiments, the pre-assembied. panel may

include the closure pieceIn some embodiments, the closure piece is coupled to the

floor and ceiling panel at a later point in time. The panels may include a plurality o f

joists and a corrugated form deck disposed above and attached io the plurality of joists.

In some embodiments, the closure piece is coupled to the deck. In some embodiments,

the closure piece is coupled to one or more of the j ois tst . In some embodiments, the

closure piece is coupled to both the deck and the joists.

[077] The floor and ceding panel may be attached to the frame of a building. For

example, the floor and ceiling panel may he attached to an exterior steel structure,

which may provide fee structural support for a budding. Generally, any mechanism

may be used to attach the floor and ceiling panel, or multiple floor and ceiling panels.



to the frame of the building, such as an external steel structure. Any type of fastening

may generally be used.

[078] Concrete may be poured onto the lloor and ceiling panel and into the closure

piece. As described herein, pouring the concrete may form a diaphragm of the

building, which may span an entire story of the building In some embodimentsIn this

manner, the concrete may be poured at the completed height of the story of the

building, after the floor and ceiling panels and closure pieces have been positioned at

the desired story, thereby forming the floor of units in that story. In some

embodiments, tracks for sliding panels may be coupled to the closure pieces. In some

embodiments, panels may then be installed in the tracks. The panels may be elements

of doors, walls, and/or windows. The panels may be made of opaque or transparent

materials. The closure pieces and tracks may provide a suitable transition between the

interior and exterior of the structure. In some embodiments, the exterior may include a

balcony and/or patio

[079] Embodiments of pre-assemb!ed floor and ceiling panels may provide a floor and

ceiling system useable in mid-rise and high-rise residential projects, among others. The

panels with the closure pieces and tracks installed may be configured to comply with

one or more of the following building codes: fire, energy, handicap, life-safety, and

acoustical (impact and ambient noise transfer). In some embodiments, the pre-

assembled floor and ceiling panels with the closure pieces and tracks may be

considered as a fully-integrated sub-assembly meeting fire, sound impact, energy, and

life/safety codes. The floor and ceiling panels may be fully in tegrated with electrical,

fire protection, energy insulation, and sound isolation capabilities in some

embodiments. The floor and ceiling panels may be designed to achieve a fire rating set

by the applicable building code, such as a two-hour fire rating.

[080] The floor and ceiling panels and closure pieces described herein may be

fabricated off-site in a factory or shop and transported to the project jobsite for

attachment to a structural frame, such as a structural exoskeietom of a building. The

panels and closure pieces may be fabricated in various sizes, such as eight feet by

twenty-two feet. Smaller infill panels may be prefabricated on a project-by-project

basis to complete the building floor system. At the building site, the panel may be

attached to end walls, demising wails utility walls, building utilities, or any



combination thereof. The iloor and ceiling panel may provide support the overall floor

system, which may include a concrete topping slab poured in the field to create a

structural diaphragm for the building.

[081] Example I

[082] In a first non-l imiting example, an eight foot long 18 gauge cold-roiled steel

closure piece may be coupled to an eight foot wide floor panel. The closure piece may

include 18 gauge cold-rolled steel hat channels installed at two-foot centers. The hat

channels may include a one inch thick expanded polystyrene foam strip extending the

length of the hat channel adjacent to the bottom surface of a top plate o f the closure

piece. The floor panel may include a light gauge steel frame and a plurality of light

gauge punched steel joists. The joists may he spaced at two foot centers. The frame

and joists may be eight inches deep. The frame and joists may be twenty two feet long.

A corrupted steel decking may be bolted to the frame and joists to form an upper

surface of the floor panel. The closure piece may be coupled to the iloor panel by

wedging a bottom plate of the closure piece between the decking and the joists.

Lightweight concrete may be poured over the floor panel to form a floor slab. The

concrete may also pour into the closure piece and substantially fill the closure piece.

The concrete may be troweled to he even with the top edge of a vertical slopping plate

of the closure piece. The concrete may then be allowed to cure. An anodized

aluminum window wall track may be installed on the top plate o f the closure piece.

Self-tapping screws may pass through the aluminum window track and may be partially

embedded in the expanded polystyrene foam strips in the hat channels.

[083] Example II

[084] In a second non-limiting example, an eight foot long plywood form closure

piece may be coupled to an eight foot wide floor panel. The closure piece may include

wood strips defining narrow cavities perpendicular to the length of the closure piece at.

two-foot centers. The narrow cavities may include a one inch thick fiber cement board

strip extending the length of the narrow cavities adjacent to the bottom surface o f a top

board of the closure piece. The floor panel may include a wood frame and a plurality

of wooden joists. The joists may be spaced at sixteen inch centers. The frame and

joists may be twelve feet long. A plywood decking may be screwed to the frame and

joists to form an upper surface of the floor panel. The closure piece may be coupled to



the floor pane! by wedging a bottom board of the closure piece between the decking

and the joists. Lightweight concrete may be poured over the floor panel to form a floor

slab. The concrete may also pour into the closure piece and substantially fill the

closure piece. The concrete may be troweled to be even with the top edge of a vertical

stopping board of the closure piece. The concrete may then be allowed to core. A

wooden rice paper panel track may be installed on the top board of the closure piece.

Screws may pass through the wooden rice paper panel (Tack and may be partially

embedded in the fiber cement board strips in the narrow cavities.

[085] Example III

[086] In a third non-!imhing example, an eight foot long plywood form closure piece

may be coupled io an eight foot wide floor panel. The closure piece may include

elongated wood blocks perpendicular to the length of the closure piece at two-foot

centers. The floor panel may include a wood frame and a plurality of wooden joists.

The joists may be spaced at sixteen inch centers. The frame and joists may be twelve

feet long. The closure piece may be coupled to the floor pane! by screwing a bottom

board of the closure piece to the joists. Expandable foam may be introduced between

ihe joists and may expand into the closure piece and substantially fill the eiosure piece.

The foam may cure, and a layer of plywood may be installed over the foam. Padding

and carpeting may be installed over the plywood to form an upper surface of the floor

panel. An aluminum window wall pane! track may be installed on the top board of the

eiosure piece. Screws may pass through the window wall panel track and may be

partially embedded in elongated wooden blocks,

[087] The examples provided are for explanatory purposes only and should not be

considered to limit the scope of the disclosure. Each example embodiment may be

practical for a particular environment such as urban mixed-use developments, low-rise

residential units, and/or remote communities. Materials and dimensions for individual

elements may be configured io comply with one or more of the following building

codes; fire, energy, handicap, life-safety, and acoustical (impact and ambient noise

transfer) without departing from the scope of the principles of the disclosure. The

elements and/or system may also be configured to comply with social and/or religious

codes as desired. For example, materials, systems, methods, and/or apparatuses may be



configured to comply with the international Building Code as it has been adopted in a

jurisdiction,

[088] The present disclosure is not to be limited in terms of the particular examples

described in this application, which are intended as illustrations of various aspects.

Many modifications and examples can be made without departing from its spirit and

scope, as will be apparent to those skilled in the art. Fictionally equivalent methods

and apparatuses within the scope of the disclosure, in addition to those enumerated

herein, will be apparent to those skilled in the art from the foregoing descriptions. Soch

modificaiioiis and examples are intended to fall within the scope of the appended

claims. Hie present disclosure is to be limited only by the terms of the appended

claims, along with the full scope of equivalents to which such claims are entitled. It is

10 be understood that this disclosure is not limited to particular methods, reagents,

compounds compositions or biological systems, which can, of course, vary it is also to

be understood that the terminology used herein is for the purpose of describing

particular examples only, and is not intended to be limiting.

[089] With respect to the use of substantially any plural and/or singular terms herein,

those having skill in the art can translate from the plural to the singular and/or from the

singular to the plural as is appropriate to the context and/or application. The various

singular/plural permutations may be expressly set forth herein for sake of clarity.

[090] It will be understood by those within the art thai, in general, terms used herein,

and especially in the appended claims (e.g., bodies of the appended claims) are

generally intended as "open" terms (e.g., the term "including" shou ld be interpreted as

"including but not limited to," the term "having" should be interpreted as "having at

least," the term "includes" should be interpreted as "includes but is not limited to "

etc.).

[091] It will be further understood by those within the art that if a specific number of an

introduced claim recitation is intended, such an intent w ill be explicitly recited in the

claim, and in the absence of such recitation no such intent is present. For example, as

an aid to understanding, the following appended claims may contain usage of the

introductory phrases "at least one" and "one or more" to introduce claim recitations.

However, the use of such phrases should not be construed to imply that the introduction

of a claim recitation fay the indefinite articles "a" or "an" limits any particular claim



containing such introduced claim recitation to examples containing only one such

recitation, even when the same claim includes the introductory phrases "one or more"

or "at least one" and indefinite articles such as Ύ or "an" (e.g., "a" and/or "an" should

be interpreted to mean "at least one" or "one or more"); the same holds true for the use

of definite articles used to introduce claim recitationsIn addition, even if a specific

number of an introduced claim recitation is explicitly recited, those skilled in the art

will recognize that such recitation should be interpreted to mean at least the recited

number (e.g., the bare recitation of "two recita tions; without other modifiers, means at

least two recitations, or two or more recitations).

[092] Furthermore, in those instances where a convention analogous to "at least one of

A, B, and C, etc." is used, in general such a construction is intended in the sense one

having skill in the art would understand the convention (e.g., "a system having at least

one of A, B, and C" would include but not he limited to systems that have A alone, B

alone, C alone, A and B together, A and C together, B and C together, and/or A, B, and

C together, etc.).In those instances where a convention analogous to "at leas t one of A,

B, or C, etc." is used, in general such a construction is intended in the sense one having

skill in the art would understand the convention (e.g., "a system having at least one of

A, B, or C" would include but not be limited to systems that have A alone, B alone, C

alone, A and 8 together, A and C together, 8 and C together, and/or A , B, and C

together, etc.). It will be former understood by those within the art that virtually any

disjunctive word and/or phrase presenting two or more alternative terms, whether in the

description, claims, or drawings, should he understood to contemplate the possibilities

of including one of the terms, either of the terms, or both terms. For example, the

phrase "A or B" will be understood to include the possibilities of "A" or "B" or "A and

B,"

[093] In addition, where features or aspects of the disclosure are described in terms of

Markush groups, those skilled in the art will recognize that the disclosure is also

thereby described in terms of any individual member or subgroup of members of the

Markush group.

[094] As will be understood by one skilled in the art, for any and all purposes, such as in

terms of providing a written description, all ranges disclosed herein also encompass any

and all possible subranges and combinations of subranges thereof. Any listed range



can be easily recognized as sufficiently describing and enabling the same range being

broken down into at least equal halves, thirds, quarters, fifths, tenths, etc. As a non-

limiting example, each range discussed herein can be readily broken down into a lower

third, raiddie third and upper third, etc. As will also be understood by one skilled in the

art all language such as "up to," "at least," "greater than," "less than." and the like

include the number recited and refer to ranges which can be subsequently broken down

into subranges as discussed above. Finally, as will be understood by one skilled in the

an, a range includes each individual member. Thus, for example, a group having 1-3

items refers to groups having 1, 2, or 3 items. Similarly, a group having 1-5 items

refers to groups having 1, 2, 3, 4, or 5 items, and so forth.

[095] The herein described subject matter sometimes illustrates different components

contained within, or connected with, different other components. It is to be understood

that such depicted architectures are merely examples, and that in fact many other

architectures can be implemented which achieve the same functionality. In a

conceptual sense, any arrangement of components to achieve the same functionality is

effectively "associated" such that the desired functionality is achieved. Hence, any two

components herein combined to achieve a particular functionality can be seen as

"associated with" each oilier such thai the desired functionality is achieved, irrespective

of architectures or intermedial components. Likewise, any two components so

associated can also be viewed as being "operably connected", or "operably coupled", to

each other to achieve the desired functionality, and any two components capable of

being so associated can also be viewed as being "operably couplable", to each other to

achieve the desired functionality. Specific examples of operably couplable include but

are not limited to physically mateable and/or phy sically interacting components and/or

wirelessly interaetabie and/or wirelessly interacting components and/or logically

interacting and/or logically interactabie components.



[096] While various aspects and examples have been disclosed herein, other aspects and

examples will be apparent io ihose skilled in the art. The various aspects and examples

disclosed herein are for purposes of illustration and are not intended to be limiting, with

the true scope and spirit being indicated by the following claims.



CLAIMS

What is claimed is:

1. An apparatus, comprising;

a bottom plate;

a front plate coupled along a bottom edge to a front edge of the bottom

plate;

a top plate coupled along a front edge to a top edge of the front plate

such that a channel is formed between the bottom and top plates:

a vertical stopping plate coupled along a lower edge to a back edge of

the top plate;

a hat channel coupled to an inner surface of the -channel, wherein the hat

channel runs perpendicular to a length of the channel; and

a embedding material inside the hat channel, wherein the embedding

material is adjacent to a bottom surface of the top plate.

2. The apparatus of claim i , wherein the embedding material comprises

foam.

3. The apparatus of claim 2, wherein the foam has a thickness of one inch.

4. The apparatus of claim 1, wherein the bottom plate, front plate, and the

top plate are coupled at right angles.

5. The apparatus of claim L further comprising a plurality of hat channels

coupled to the inner surface of the channel.

6. The apparatus of claim 5, wherein the plurality of hat channels are

spaced at. two foot intervals along the length of the channel.

7 . The apparatus of claim 1, wherein the bottom plate further comprises

openings configured to couple the bottom plate to a floor panel.



8. The apparatus of claim I , further comprising a . track coupled to the top

plate.

9 . The apparatus of claim 8, wherein the track is coupled to the top plate by

a fastener at least partially embedded in the embedding material

10. A method, comprising:

coupling a closure piece to a floor panel wherein the fl oor panel

includes a decking;

pouring concrete over the decking and into the closure piece to form a

concrete floor on the floor panel;

coupling a track to an upper surface of the closure piece by attaching a

fastener to the closure piece at a location where the ciosure piece encloses a portion of

embedding material, wherein a n upper surface of the track is flush with a n upper

surface of the concrete floor.

11. The method of claim 10, wherein the closure piece spans a distance

between the floor panel and a C-charrnel.

12. The method of claim 10, wherein the closure piece spans a distance

between the floor panel and a balcony.

13. The method of claim 12, wherem the upper surface of the track is less

than a quarter of an in ch higher than an upper surface of the balcony

14. The method of claim 10, wherein the closure piece includes a stopping

plate to prevent the concrete from flowing onto the upper surface of the closure piece

15. The method of claim 10, wherein the floor panel includes at least one

joist below the decking.



16. The method of claim 15 wherein a portion of the closure piece is

between the joist and the decking of the floor panel.

17. The method of claim 16, further comprising:

retracting the closure piece such that the portion of the closure piece between

die joist and the decking of the floor panel is under the decking;

securing the floor panel to a C-channel; and

extending the closure piece to span a distance between the floor panel and the

C-channel before pouring the concrete.

18 . A system, comprising:

a floor pane!, wherein the floor panel includes:

at least one joist; and

a deck, wherein the deck forms an upper surface of the floor panel;

a closure piece coupled to the floor panel, wherein the closure piece includes:

a bottom plate;

a front plate coupled along a bottom edge to a . front edge of the bottom

plate;

a top plate coupled along a front edge to a top edge of the front plate;

a vertical stopping plate coupled along a lower edge to a hack: edge of

the top plate;

a hat channel between the top plate and the bottom plate, wherein the hat

channel runs perpendicular to a length of the closure piece; and

an embedding material inside the hat channel, wherein the embedding

material is adjacent to a bottom surface of the top plate; and

a track coupled to an upper surface of the top plate of the closure p iece.

19. The system of claim J8, further comprising a concrete floor poured over

the deck of the floor pane! and between the top plate and bottom plate of the closure

piece.



20. The system of claim 19, wherein the concrete .floor is level with an

upper edge of the vertical stopping plate.

21. The system of claim 18 further comprising a balcony adjacent to the

front plate of the closure piece.

22. The system of claim i 8 wherein the closure piece is coupled to the floor

panel wherein the bottom plate is between the at least one joist and the deck.

23. The system of claim 18 wherein the closure piece is shdably coupled to

the floor panel.
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