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MULTI-LAYERED FIRE DOOR AND METHOD FOR MAKING THE SAME

NOTICE OF COPYRIGHT PROTECTION

A portion of the disclosure of this patent document and its figures contain material
subject to copyright protection. The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document, but otherwise reserves all copyrights
whatsoever.

FIELD OF THE INVENTION

This mvention relates to doors in general, and more particularly to a fire door

having sevcral fire-retardant layers.
BACKGROUND

Fire doors are designed and installed in an éttempt to protect lives and property
from fire, smoke, and heat by providing a barrier to withstand the fire, smoke, and heat
for a period of timue. To be labeled or certiﬁed as a fire door, a door must fulfill the
requirements of certain codes or standards that regulate the construction and installation
of such doors. These codes or standards inciude, a-rhong others, the Uniform Building
Code (UBC), and codes promulgated by the National Fire Protection Association
(NFPA), and American Socicty for Testing and Materials (ASTM).

Private testing laboratories, such as Uﬁderwriters’ Laboratories and Warnock
Hersey, may test for adherence to such codes or standards, and may test for additional
attributes. The laboratories may also certify that a fire door meets fire protection
requirements after conducting testing (such as destructive testing) of the door. Usually,
this certification is expressed as a fire-rating offering a specific level of protection from
fire, smoke, and/or heat for a limited amount of time. For example, a 20-minute fire-rated
door should, if installed correctly, maintain its structural integrity and provide a barrier to
fire, heat, and/or smoke for at least 20 minutes. So long as a door meets relevant fire
protection requirements, its design may vary to fulfill other design considerations, such as
weight, cost of manufacture, and aesthetic appearavnce.

An interior routed medium-density fiberboard (MDF) fire door meeting current
fire protection requirements generally is constructed of a onc-and-one-half inch (3.81 cn)
thick sheet of MDF having a minimum density of approximately 42 pounds per cubic foot

(pef) (673 kg/m’) and a one-eighth of an inch (0.32 em) hardboard skin on both sides of
1
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the MDF. A single-swing wood fire door using MDF having this thickngss and density,
and that 1s three feet (0.91 m) wide by eight feet (2.44 m) high, weighs nlearly 153 pounds
(69.4 kg). Not only is such a door extremely heavy, but manufacturing it can be costly
and difficult as wll. |
For example, manufacturing a molded-panel fire door that meets ¢urrent fire
protection requirements generally requires using a mold. There are several ways known
to prepare molds. | Onc common method is to use matching castings or dies. A molded

door generally hag two exterior skins, and one mold is required for each gkin. To make a

custom-ordered dgor, a new mold must be created. While using molds tq make a paneled

door is generally Ipss costly on a high-volume basis than machining reliefs into a door,
molding custom-ordered doors can significantly add to the manufacturing expense — in
some cases, this expense can become cost-prohibitivé.
Manufactuting paneled wood doors without molds is known in the| art. Such doors
generally include two exterior skins with a cofé inserted between the sking. In one such
conventional door,|the core generally inc]udes'_a three-eights-of-an-inch-thick (0.95 cm)
layer of MDF, a thtee-eights-of-an-inch-thick (0.95 cm) iaycl‘ of expanded polystyrene,
and another three-dights-of-an-mch-thick (O._‘)SI cm) layer of MDF, The layers of the core
are adhered to one another, as are the external skins and the core. Wood side stiles and
top and bottom rail§ are then adhered to an outer perimeter of the door. Panels are formed
by routing a series of grooves into the external skins.
SUMMARY OF THE INVENTION

The present jnvention includes multi-layered fire doors and methods for making

such doors. One enpbodiment of the present invention provides a fire door [that includes a
core. The core has § porous layer having a thickness and two opposing major surfaces.
The core also has at|least three, preferably ﬁre-‘retardant, additional layers. |Each of the
three fire-retardant lpyers has a thickness and two opposing major surfaces.| The porous
layer and the at leasq three fire-retardant layers are coupled together. At least two of the
at lcast three fire-retprdant layers are separated by the porous layer from the other fire-
retardant layers. Th¢ fire door can also mclude first and second exterior laygrs, each

having a thickness a4;d two opposed major surfaces. A grooved first pattern can be

disposed on the first xterior layer and a grooved second pattern can be disppsed on the

second exterior layer|
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The fire-retardant layers may be made of aliy suitable material. In one
embodiment, the fire-retardant layers are made of MDF having a density of at least 42 pcf
(673 kg/nr’). Likewise, the porous layer can be made of any suitable material. One
example is a thermoplastic polymer having a density of at least 1 pcf (16 kg/nr’). The
thickness of each of the fire-retardant layers is the same. The thickness of the porous
layer is approxumately the same as the thickness of each fire-retardant layer. The first and
second exterior layers can include a hardboard having a density of approximately 52 pef
(833 kg/m®). The thicknesses of the first and second exterior layers are approximately the
same.

Another embodiment of the present invention provides a fire door that includes a
core with a porous layer having a thickness of approximately three-eighths of an inch
(0.95 cm) and two opposing major surfaces. The core also has at least two, preferably
fire-retardant, additional layers. Each of the two‘ fire-retardant layers has a thickness of
approximately nine-sixteenths of an inch (1.43 cm) and two opposing major surfaces.

The porous layer and the at least two fire retardant layers are coupled together. The at
least two fire-retardant layers arc scparated by the pbrous layer.

An embodiment of the present invention further provides for methods of making a
door having a core with a porous layer and two opposing major surfaces and fire-retardant
layers, each having a thickness and two opposing major surfaces. One embodiment of a
method according to the present invention includes coupling together a porous layer and
at least three fire-retardant layers. At least two of the fire-retardant layers are separated
by the porous layer. The door can also include first and sccond exterior layers each
having a thickness and two opposed major surfaces. In one embodiment, the method
according to the present invention also includes forming a blank by coupling the first and
second exterior layers to the core. An embodiment further mcludes applying a generally
uniform pressure to the blank for a period of time. A further embodiment includes
machining a grooved first pattern on the first chterior surface and machining a grooved
second pattern on the second exicrior surface.

An advantage of one embodiment of the present invention is to provide a fire-rated |
door that can endure a 20-minute fire test according to at least the following standards:
UBC 7-2 (1997), Part I NFPA 252 (1999), UL 10C (1998), ASTM E 2072 (1999), and
CAN4 5113 and WH-PN-014 (1985).
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Another advantage of one embodiment of the present invention 1
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BRIEF DESCRIPTION OF THE DRAWINGS

The accomjpanying drawings, which are incorporated herein and constitute part of

this specification,

numerals are used]to indicate like elements throughout.

Figure 1 is|a front plan view of a double door system according to

of the invention.
Figure 2 is

machining panels.

Figure 3 isa flow diagram of a method of making the door of Figt

Figure 4 is
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invention.
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DETAILED DESCRIPTION

The present invention includes doors, parts of doors, and methods of making
doors. One embodiment of the present invention includes a multilayer fire door and
methods of making such a door.

Figure 1 shows a front plan view of a door according to an embodiment of the
invention. A standard-pair wood, paneled fire door 100 mcludes two separate but
adjacent doors, 110 and 210. The door 100 can also be a single-swing door (not shown).
As doors 110 and 210 are identical in material respect, only door 110 will be described m
detail.

Door 110 has a major axis and a minor axis. The major axis extends vertically and
{he minor axis extends horizontally. The door 110 includes an outer peripheral frame
including a bottom rail 112, a top rail 114, and a pair of side stiles 116 and 118. The top
rail 114 and the bottom rail 112 extend horizontally along the minor axis and generally
parallel to one another. The side stiles 116 and 118 extend vertically along the major axis
and generally parallel to one another. The top rail 114 and the bottom rail 112 are
uenerally perpendicular to the side stiles 116 and 118. The top rail 114 and the bottom
rail 112 arc made of MDF having a density of at Jeast 42 pef (673 kg/nr’). The side stiles
116 and 118 are made of pine or fir, preferably, having a minimum specific gravity of
0.34. The side stiles 116 and 118 can be made of another type or kind of wood.
Preferably, the specific gravity of that wood 1s a minimum of 0.34. Moreover, the rails
112 and 114, and the stiles 116 and 118 may be made of any suitable material.

The door 110 also includes hinges 120 to mount the door 110 to a hinge jamb 410
to allow the door 110 to swing open and closed. As shown in Figure 1, there are four
hinges 120 mounting the door 110 to the hinge jamb 124. The number of hinges 120 can
vary to accommodate various design considerations, such as the weight of the door 110.
A handle 122 is provided on the door 110 to operate a latch (not shown), which maintains
the door 110 in a closed position. While door 210 can be opened and closed, the door 210
preferably 1s maintained in a closed position. The latch on door 110 maintains the door
110 1n a closed position by engaging with a complementary recess (not shown) on door
210. A width and a height of the doors 110 and 210 can vary but, in general, should not

excecd approximately three feet (0.91 m) in width and eight feet (2.44 m) in height.
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In general, the above description of the door’s features visible in|Figure 1
comprise conve&tional door construction. It is included here for completeness, and to aid
one of ordinary gkill in the art in constructing a door according to the present invention.

Referring|now to Figure 2, the door 110 mcludes a core 130, whigh is disposed
between a front face 140 and a rear face 190. The core 130 shown has several layers of
material. The layers 150, 160, 170, 180 may be made of any suitable material.
Preferably, at leapt three of the layers 150, 160, 180 are made of fire-retardant material.

Preferably, the layers of fire-retardant material comprises MDF. Most pteferably, the

layers comprise MDF having a density of approximately 42 pef (673 kg/mm’®). The core

130 includes a first fiberboard 150, a second fiberboard 160, and a third fiberboard 180.
Disposed bc‘/[WCGIF the second and third fiberboards 160 and 180 is a layer of porous
material 170. The porous layer 170 may be made of any suitable material. Preferably,
the porous layer 170 is a foam sheet comprised of a thermoplastic polymer, such as
expanded polystyrene, having a density of at Iéast 1 pef (16 kg/m’). Alternatively, the
porous layer 170 ¢an be a fire-retardant material.
Each of the front face 140, the rear face 190, the first fiberboard 150, the second

fiberboard 160, the third fiberboard 180, and the porous layer 170 has tw¢ major surfaces
and a thickness. A height and width of each ot the front face 140, the veay face 190, the
first fiberboard 15, the second fiberboard 160, the third fiberboard 180, and the porous

layer 170 correspand generally to the height and width of the door 110.

An exemplary embodiment of such a door 110 comprises each of the front face
140, the rear face 190, the first fiberboard 150, the second fiberboard 160, the porous
layer 170, and the fhird fiberboard 180 having dimensions of three feet (091 m) wide by
eight feet (2.44 m)lhigh. This exemplary embodiment also comprises the thickness of
both the front face|140 and the rear face 190 being one-eighth-of-an-inch (0.32 cm). In
this exemplary embodiment the thickness of cach of the first fiberboard 130, the second
iberboard 160, the porous layer 170, and the third {iberboard 180 is three{eighths-of-an-
inch (0.95 cm). Alternatively, any other suitable dimensions can be provided.

The front face 140 and the rear face 190 may be made of any suitabile material.
Preferably, the front face 140 and the rear face 190 are a hardboard made ¢f wood fibers
having a density of|at least 52 pef (833 kg/m’). The hardboard of the front face 140 and

the rear face 190 can be made of any other suitable material, preferably, having a density
6
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of at least 52 pef (833 kg/m’). The thicknesses of the front face 140 and the rear facc 190
shown can be the same. The thickness of the front face 140 shown is one-eighth of an
inch (0.32 cm), as is the thickness of the rear face 190. Alternatively, these thicknesses
can be approximately one-eighth of an mch (0.32 cm) or any other suitable thickness.
The two major surfaces of the front face 140 include a front-facing surface 141 and a
rear-facing surface (not shown). The front-facing surface 141 and the rear-facing surface
of the front face 140 are disposed on opposing sides of the front face 140. Either the
front-facing surface 141 or the rear-facing surface of the front face 140 can be disposed
adjacent to one of the major surfaces of the first fiberboard 150. In the embodiment
shown in Figure 2, the rear-facing surface of the front face 140 is disposed adjacent to the
first fiberboard 150.

The first fiberboard 150 can be formed by disposing a vertical splice 152 adjacent
to a main sheet 154, Alternatively, the first fiberboard 150 can be a single sheet. The
vertical splice 152 can be disposed proximate ‘the side stile 116. The width of the vertical
splice 152 can be any suitable dimension. For example, the width of the vertical splice
152 can be six inches (15.24 cm). The width of both the vertical splice 152 and the main
sheet 154 correspond generally to the width of the door 110. Thus, the maximum
dimensions of the fiberboard 150 are three feet (0.91 m) wide by eight feet (2.44 m) high.
The height of the vertical splice 152 is preferably the same as the height of the main sheet
154, Preferably, the dimensions of the side stiles 116 and 118 are one-and-one-quarter
inches (3.18 cm) by one-and-one-half inches (3.81 cm). Preferably, the dimensions of
the bottom rail 112 and the top rail 114 is one-and-one-quarter inches (3.18 cm) by one-
and-one-half inches (3.81 cm) by thirty-three-and-seven-eighths inches (86.04 cm).
Alternatively, any other suitable dimensions can be used.

The thickness of the first fiberboard 150 shown is three-eighths of an inch (0.95
cm). Alternatively, the thickness can be approximately three-eights of an inch (0.95 cm)
or any other suitable thickness. The two major surfaces of the first fiberboard 150 include
a front-facing surface 151 and a rear-facing surface (not shown). The front-facing surface
151 and the rear-facing surface of the first fiberboard 150 are disposed on opposing sides -
of the first fiberboard 150. Either the front-facing surface 151 or the rear-facing surface
of the first fiberboard 150 can be disposed adjacent to the rear-facing surface of the front

face 140. According to the embodiment, the front-facing surface 151 of the first
7
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s disposed adjacent to the rear-facing surface of the fropt face 140. Thus,

the rear-facing surface of the first fiberboard 150 is disposed adjacent tp one of the major

surfaces of the s

econd fiberboard 160.

The second fiberboard 160 is formed by disposing a vertical 167 splice adjacent to

a main sheet 164. Alternatively, the second fiberboard 160 can be a single sheet. The

vertical splice 1
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thickness of the porous layer 170 shown is three-eighths (0.95 cm) of an inch. In another
embodiment, it is approximatcly three-eighths of an inch (0.95 cm) or another thickness.

The two major surfaces of the porous layer 170 include a front-facing su;'face 171
and a rear-facing surface (not shown). The front-facing surface 171 and the rear-facing
surface of the porous layer 170 are disposed on opposing sides of the porous layer 170.
Either the front-facing surface 171 or the rear-facing surface of the porous layer 170 can
be disposed adjacent to the rear-facing surface of the second fiberboard 160. According
to the embodiment, the front-facing surface 171 of the porous layer 170 is disposed
adjacent to the second fiberboard 160. Thus, the rear-facing surface of the porous layer
170 is disposed adjacent to one of the major surfaces of the third fiberboard 180.

The third fiberboard 180 is formed by disposig a vertical splice 182 adjacent to a
main sheet 184. Alternatively, the third fiberboard 180 can be a single sheet. The
vertical splice 182 is disposed proximate the side stile 116. Alteratively, the vertical
splice 182 can be disposed proximate the side stile 114, The width of the vertical splice
182 can be any suitable dimension. For example, the width of the vertical splice 132 can
be approximately six inches. Preferably, the width of both the vertical splice 182 and the
main sheet 184 corresponds to the width of the door 110. Thus, the maximum
dimensions of the third fiberboard 180 are three feet (0.91 n1) wide by eight feet (2.44 ny)
high. The height of the vertical splice 182 is the same as the height of the main sheet 184.

The thickness of the third fiberboard 180 is preferably three-cighths of an inch
(0.95 cm). Alternatively, the thickness can be approximately three-eights of an inch (0.95
cm) or another suitable thickness. The two major surfaces of the third fiberboard 180
include a front-facing surface 181 and a rear-facing surface (not shown). The front-facing
surface 181 and the rear-facing surface of the third fiberboard 180 are disposed on
opposing sides of the third fiberboard 180. Either the front-facing surface 181 or the rear
facing surface of the third fiberboard 180 can be disposed adjacent to the rear-facing
surface of the porous layer 170. According to the embodiment described herein, the
front-facing surface 181 of the third fiberboard 180 is disposed adjacent to the rear-facing
surface of the porous layer 170. Thus, the rear-facing surface of the third fiberboard is -
disposed adjacent to one of the major surfaces of the rear face 190.

As described above, the rear face 190 includes a hardboard preferably having a

density of at least 52 pef (833 kg/mB) and the thickness 1s one-eighth of an inch (0.32 cm).
9
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Alternatively, the thickness can be approximately one-eighth of an inch (0.32 ¢m) or
another suitable|thickness. The two major surfaces of the rear face 190|include a front-
facing surface 191 and a rear-facing surface (not shown). The front-fading surface 191
and the rear-facing surface of the rear face 190 are disposed on opposing sides of the rear
face 190. Either the front-facing surface 191 or the rear-facing surfacc jof the rear face
190 can be disposed adjacent to the rear-facing surface of the third fiberboard 180.
According to the embodiment, the front-facing surface 191 of the rear fiace 190 is

disposed adjacent to the rear-facing surface of the third fiberboard 180. ’

To enharjce the aesthetic appearance of the door 110, a series of|grooves 142 are
disposed in the front face 140 of the door 110 forming panels 144. Alternatively, the door .
110 can be flush and have no panels. As shown in Figure 1, one embodiment preferably
mcludes twelve panels 144 formed in the front face 140 of the door 11Q. The number and
shape of the paniels 144 can vary depending on the design desired. As will be described
mn more detail bglow, the grooves 142 are formed by machining, such ag routing, into the
door 110. In the embodiment, the depth of the grooves 142 preferably gre seven-
sixteenths of an finch (1.11 cm). Thus, the grooves 142 penetrate the enfire thicknesses of
the front face 140 and nearly the entire thickness of the first fiberboard [150. Although
not shown, panells are preferably formed in the rear face 190. In general, the depth of the
grooves in the panels formed in the rear face 190 preferably are the samie as that of the

front face 140, But alternatively, can be different than that of the front face. Thus, the

grooves in the rgar face 190 penetrate the entire thickness of the rear fage 190 and nearly
the entire thicknpss of the third fiberboard 180.

As described above, a conventional door made entirely of MDF weighs
approximately 153 pounds (68.85 kg). The weight of the door 110 accgrding to the
embodiment as ¢escribed above 1s substantialllyff less. Using a similarly dimensioned door,
i.e., three feet (0|91 m) wide and eight feet (2.44 m) high, with the thicknesses described
above, the door | 10 according to the embodiment should weigh approximately 120
pounds (54 kg). | The weight of the door 110 is reduced further by the weight of the
material removef by machining the grooves to form the panels in the dgor 110.

A method of making the door 110 according to an embodiment will be described
next with reference to Figure 3. As described above, the core 130 inclufes the {irst

fiberboard 150, the second fiberboard 160, the third fiberboard 180, and the porous layer
10
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170. The method includes coupling together the porous layer 170 and the first fiberboard
150, the second fiberboard 160, and the third fiberboard 180. Preferably, coupling rcfers
to joming by adhering surfaces together with an adhesive, such as glue or cement, as
described below. A varicty of commercially-available adhesives can be used, including,
for example, Tightbond® 100 manufactured by Franklin International, RK-3490
manufactured by H.B. Fuller Co., and WD-1300C0-2F manufactured by Specialty
Polymers, Inc. Other suitable methods of joining surfaces together can be used.

In the embodument shown in Figure 2, two of the first fiberboard 150, the sccond
fiberboard 160, and the third fiberbeard 180 are separated by the porous layer 170. An
embodiment of the method of making the core 130 of the door 110 is described in further
detail below and in Figure 4.

Figure 3 is a flow chart diagram illustrating a method of making the door 110. A
door blank (not shown) is first assembled as indicated by block 310. The rear face 190
can be placed on a flat surface, such as a lay-up table (not shown). Either the front-facing
surface 191 or the rear-facing surface of the rear face 190 can be placed on the flat
surface. According to the embodiment, the rear-facing surface of the rear face 190 is
placed on the flat surface.

Preferably, an adhesive (not shown) 1s applied to at least one surface of each of the
side stiles 116 and 118 and the bottom rail 112 and the top rail 114. As indicated by
block 311 in Figure 4, the side stiles 116 and 118 and the bottom rail 112 and the top rail
114 are attached, m positions corresponding to those shown in Figure 2, on the door biank
as thus far constructed.

Preferably, the adhesive is applied to both the front-facing surface 181 and the
rear-facing surface of the third fiberboard 180. Alternatively, the adhesive can be applied
to either the front-facing surface 181 or the rear-facing surface of the third fiberboard
180. As indicated by block 312 in Figure 4, either the front-facing surface 181 or the
rear-facing surface of the third fiberboard 180 can be placed on the rear face 190.
Preferably, the rear-facing surface of the third fiberboard 180 18 placed on and adhered to
the front-facing surface 191 of the rear face 190.

Preferably, the adhesive is applied to both the front-facing surface 171 and the

rear-facing surface of the porous layer 170. Alternatively, the porous layer 170 can be

11
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placed on the third fiberboard 180 with no adhesive applied to the pord
Alternatively, the adhesive can be applied to either the front-facing sur
rear-facing surfpce of the porous layer 170. As indicated by block 313
the front-facing surface 171 or the rear-facing surface of the porous lay
placed on the third fiberboard 180. Preferably, the rear-facing surface
170 is placed on the front-facing surface 181 of the third fiberboard 18

Preferably, the adhesive is applied to both the front-facing surfa
rear-facing surface of the second fiberboard 160. Alternatively, the adl

applied to eithet the front-facing surface 161 or the rear-facing surface
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us layer 170.

face 171 or the

in Figure 4, etther
er 170 can be

pf the porous layer
).
ce 161 and the

lesive can be ’

of the second

fiberboard 160. | As indicated by block 314 in Figure 4, either the front{facing surface 161 .

or the rear-facinlg surface of the second fiberboard 160 can be placed or

t the porous layer

170. Preferably| the rear-facing surface of the second fiberboard 160 preferably is placed

on the front-facing surface 171 of the porous layer 170.

Preferablly, the adhesive is applied to both the front-facing surfice 151 and the

rear-facing surface of the first fiberboard 150. Alternatively, the adhesiyve can be applied

to either the front-facing surface 151 or the rear-facing surface of the finst fiberboard 150.

As indicated by pblock 315 in Figure 4, either the front-facing surface 131 or the rear-

facing surface of the first fiberboard 150 can be placed on the second filerboard 160.

Preferably, the rear-facing surface of the first fiberboard 150 is placed on and adhered to

the front-facing gurface 161 of the second fiberboard 161.

As indicated by block 316 in Figure 4, either the front-facing surface 141 or the

rear-facing surfage of the front face 140 can be placed on the first fiberbpard 150.

Preferably, the rgar-facing surface of the front face 140 is placed on the

Tont-facing

surface 151 of the first fiberboard 150. The door blank of the embodiment has thus been

constructed.

As indicated by block 320 in Figure 3, pressure is applied to the door blank.

Preferably, several door blanks are placed one atop the other and placed
shown) at the same time. Alternatively, only one door is placed in the p

n a range between 80 (550 kPa) and 110 pounds (760 kPa) per square ii

in a press (not
ness. A pressure

ich (psi) is

applicd to the dogr blank for 30 minutes. Alternatively, the pressure can|be in a range

between approxirhately 80 psi (550 kPa) and approximately 110 psi (760/kPa).

Alternatively, thejtime the pressurc is applied can be approximately 30 miinutes.

12
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Alternatively, any other suitable pressure and time can be used. In general, press time
will be longer when the ambient temperature is below 65 degrees F (18.33 degrees
celsius). The pressure is removed from the door blank and the adhesive 1s allowed to
adhere for at least approximately eight hours. During this time, the door blank is not
manipulated. As indicated by block 330 in Ifigure 3, the door blank is cut to a desired
width and height. Preferably, the maximum width does not exceed three feet (0.91 m)
and the maximum height does not exceed eight feet (2.44 m).

As indicated by block 340, a series of grooves 142 are machined into the front face
140 to form the panels 144. Alternatively, the front face 140 can be flush with no panels.
Once the panels 144 have been formed, the blank is tumed over so that another series of
grooves are machined into the rear face 190 to form other panels. The machining is
preferably accomplished by routing. Generally, a computer program 1s written to control
a computer numerical control (CNC) milling machine (not shown). The door blank is
placed into the milling machine and one side of the door blank is milled according to the
design entered into the CNC mulling machine. Hardware, such as the door handle 122 is
installed. The door 110 can thus be mstalled into a door frame 132.

Other variations to the embodiments described above are possible. For example,
the thickness of any of the layers forming the door can be varied from that described
above. Sumilarly, varying the density of the layers forming the door in the above
embodiments is certainly within the ordinary skill in the art.

The embodiments shown in Figure 2 are an unbalanced core construction; that is,
in the embodiments shown 1n Figure 2, the number of fire-retardant layers on one side of
the porous layer 1s not equal to the number of fire-retardant layers on the other side of the
porous layer. Specifically, the embodiments shown in Figure 2 include one fire-retardant
layer on one side of the porous layer and two fire-retardant layers on the other side of the
porous layer. The nuniber of layers on each side of the porous layer can be varied in
other embodiments. For example, there can be two layers on one side of the porous layer
and three layers on the other side. As another example, there can be an equal number of
layers on each side of the porous layer but the thickness of the fire-retardant layers on one
side of the porous layer 1s different than the thickness of the fire-retardant layers on the

other side.
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An exemplary embodiment of a core 430 of such a door 410 comprises each of the
first fiberboard 450, the second fiberboard 480, and the porous layer 470 having
dimensions of three feet (0.91 m) wide by eight feet (2.44 m) high. In this exemplary
embodiment the thickness of each of the first fiberboard 450 and the second fiberboard
480 is nine-sixteenths-of-an-inch (1.43 em) and the thickness of the porous layer 470 is
three-eighths-of-an-inch (0.95 c¢m). Altematively, any other suitable dimensions can be
provided.

In the embodiment shown in Figure 6, the first fiberboard 450 can be formed by
disposing a vertical splice 452 adjacent to a main sheet 454. Alternatively, the first
fiberboard 450 can be a single shect. The vertical splice 452 is preferably disposed
proximate the side stile 416. The width of the vertical splice 452 can be any suitable
dimension. For example, the width of the vertical splice can be six inches (15.24 cm).
The width of both the vertical splice 452 and the main sheet 454 correspond generally to
the width of the door 410. Thus, the maximum dimensions of the first fiberboard 450 are
three feet (0.91 m) wide by cight feet (2.44 m) high. The height of the vertical splice 452
is the same as the height of the main sheet 454. Preferably, the dimensions of side stiles
416 and 418 are one-and-onc-quarter inches (3.18 c¢m) by one-and-one-half mches (3.81
cm). Preferably, the dimensions of the bottom rail 412 and the top rail 414 are one-and-
one-quarter inches (3.18 cm) by one-and-one-half inches (3.81 cm) by thirty-three-and-
scven-eighths inches (86.04 cm).

The thickness of the first fiberboard 450 shown is nine-sixteenths of an mnch (1.43
cm). Alternatively, the thickness can be any other suitable thickness. The two major
surfaces of the first fiberboard 450 include a front-facing surface 451 and a rear-facing
surface (not shown). The front-facing surface 451 and the rear-facing surface of the first
fiberboard 450 are disposed on opposing sides of the first fiberboard 450. Either the
front-facing surface 451 or the rear-facing surface of the first fiberboard 450 can be
disposed adjacent to a rear-facing surface of a front face 440. According to the
embodiment, the front-facing surface 451 of the first fiberboard 450 is disposed adjacent
to the rear-facing surface of the front face 440. Thus, the rear-facing surface of the first
fiberboard 450 is disposed adjacent to one of the major surfaces of the porous layer 470.

Preferably, the porous layer 470 is formed by disposing a horizontal splice 472

adjacent to a main sheet 474. Altematively, the porous layer 470 can be a single sheet.
15
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The horizontal gplice 472 is disposed proximate the top rail 414. Alternatively, the
horizontal splic¢ 472 is disposed proximate the bottom rail 412. The height of the
horizontal splicg 472 can be any suitable dimension. For example, the height of the
horizontal splicé 472 can be 16 inches (40.64 cm). The height of both the horizontal
splice 472 and the main sheet 474 corresponds to the height of the door|410. Thus, the
maximum dimcxhsions of the porous layer 470 are three feet (0.91 m) wide by eight feet
(2.44 m) high. The width of the horizontal splice 472 is the same as th¢ widih of the main

sheet 474. The thickness of the porous layer 470 is three-eighths of an inch (0.95 cm).

Alternatively, the thickness can be any other suitable thickness.

The two major surfaces of the porous layer 470 include a front-facing surface 471
and a rear-facing surface (not shown). The front-facing surface 471 and the rear-facing
surface of the porous layer 470 are disposed on opposing sides of the pgrous layer 470.
Either the front-facing surface 471 or the rear-facing surface of the porous layer 470 can
be disposed adjatent to the rear-facing surface of the first fiberboard 450. According to
this embodiment] the front-facing surface 471 of the porous layer 470 is|disposed adjacent
to the first fiberbpard 450. Thus, the rear-facing surface of the porous ldyer 470 1s
disposed ad) acenf to one of the major surfaces of the second fiberboard 480.

The second fiberboard 480 is formed by disposing a vertical splice 482 adjacent to
a main sheet 484] Alternatively, the second fiberboard 480 can be a single sheet. The

vertical splice 48 is disposed proximate the side stile 416. Alternatively, the vertical

splice 482 can be|disposed proximate the side stile 414. The width of the vertical splice
482 can be any syitable dimension. For example, the width of the vertical splice 482 can
be six inches (15.24 cm). Preferably, the width of both the vertical splice 482 and the
main sheet 484 cgrresponds to the width of the door 410. Thus, the maximum
dimensions of the second fiberboard 480 are th_ree feet (0.91 m) wide by |eight fect (2.44

m) high. The height of the vertical splice 482 is the same as the height of the main sheet
484,

(1.43 cm). Alternatively, the thickness can be any other suitable thicknegs. The two

The thickjjess of the second fiberboard 480 is preferably nine-sixteenths of an inch
major surfaces of the second fiberboard 480 mclude a front-facing surface 481 and a rear-
facing surface (nof shown). The front-facing surface 481 and the rear-faging surface of

the second fiberbqard 480 are disposed on opposing sides of the second fiberboard 4R0.
16
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Either the front-facing surface 481 or the rear facing surface of the second fiberboard 480
can be disposed adjacent to the rear-facing surface of the porous layer 470. According to
this cmbodiment, the front-facing surface 481 of the second fiberboard 480 is disposed
adjacent to the rear-facing surface of the porous layer 470. Thus, the rear-facing surface
of the second fiberboard 480 is disposed adjacent to one of the major surfaces of the rear
face 490.

While the present invention has been disclosed with reference to certain
embodiments, numerous medifications, alterations, and changes to the described
embodiments are possible without departing from the sphere and scope of the present
mvention, as defined by the appended claims. Accordingly, it is intended that the present
nvention not be limited to the described embodiments, but that it has the full scope

defined by the language of the following claims, and equivalents thereof.

17
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ymprising a porous layer having a thickness and two opposing major
east three fire-retardant layers each having a thickness and two opposing

wherein the porous layer and the at lcast three fire-retaidant layers are

coupled togetheyr and wherein at least two of the at least three fire-retardant layers are

separated by thg

2. The doot

layers disposed

porous layer.

according to claim 1, wherein a number of the at least three fire-retardant

bt one of the two oppesing major surfaces of the porous layer is greater

than a number of the at least three fire-retardant layers disposed on another one of the two

major surfaces of the porous layer.

3. The door|according to claim 1, wherein the thickness of each of

fire-retardant layers is approximately the same.

4. The door |accordmg to claim 3, wherein the thickness of each of

fire-retardant layjers is approximately threc-eighths of an inch (0.95 cm)

5. The door

approximately the same as the thickness of each of the at least three fire-

6. The door

approximately three-eighths of an inch (0.95 cm).

7. The door

polymer having a density of at least approximately one pound per cubic ]

according to claim 3, wherein the thickness of the poroy

nccording to claim 5, wherein the thickness of the poroy

iccording to claim [, wherein the porous layer comprisd

he at least three

he at least three

1s layer 18

retardant layers.

1s layer is

s a thermoplastic

foot (16 kg/m?).

8. The door gecording to claim 1, wherein the porous layer comprises a fire-retardant
material.
9. The door gccording to claim 1, wherein each of the at least threc fire-retardant

layers comprises

a medium-density fiberboard.
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10.  The door according to claim 9, wherein a density of the medium-density

fiberboard js at least 42 pounds per cubic foot (673 kg/m®).

11.  The door according to claim 1 further comprising:
a first exterior layer having a thickness and two opposed major surfaces; and
a second exterior layer having a thickness and two opposed major surfaces, the

first and second exterior layers being coupled with the core.

12.  The door according to claim 11, wherein the thickness of the first exterior layer is

approximately the same as the thickness of the second exterior layer.

13.  The door according to claim 12, wherein the thickness of the first exterior layer 1s

approximately one-eighth of an inch (0.32 cm).

14.  The door according to claim 11, wherein the first and sccond exterior layers

comprise a hardboard.

15.  The door according to claim 14, wherein a density of the hardboard is at least 52

pounds per cubic foot (833 kg/hm’).

16.  The door according to claim 11, further comprising a grooved first pattern
disposed on the first exterior layer and having a first depth and a grooved second pattern

disposed on the second exterior layer and having a second depth.

17.  The door according to claim 16, wherein the first and second depths arc

approximately the same.

18.  The fire door according to claim 17, wherein the first depth is approximately

seven-sixteenths of an inch (1.11 cm).

19. A method of making a door having a core including a porous layer having a
thickness and two opposing major surfaces and at least three fire-retardant layers each
having a thickness and two opposing major surfaces, the method comprising:

coupling together the porous layer and the at least three fire-retardant layers,
wherein at least two of the at least three fire-retardant layers are separated by the porous

layer.
19
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20.  The method of making the door according to claim 19 further cqmprising:
disposing a number of the fire-retardant layers on one of the twq opposing major

surfaces of the porous layer; and
disposing another number of the five-retardant layers on anotherjone of the two

opposing major surfaces of the porous layer, wherein the number of firg-retardant layers

is greater than the another number of fire-retardant layers.

21.  The method of making the door according to claim 19, wherein the door further

includes a first gxterior layer having a thickness and two opposed major surfaces and a

second exterior Jayer having a thickness and two opposed major surfaces.

22.  The method of making the door according to claim 21, further cqmprising
coupling the first exterior layer and the second exterior layer to the core} whereby a blank

is formed.

23.  The methiod of making the door according to claim 22, further camprising

applying a uniform pressure to the blank for a period of time.

24.  The methpd of making the door according to claim 23, wherein the uniform

pressure is in a range between approximately 80 (550 kPa) and approximately 110 pounds

per square inch (60 kPa) and the period of time is approximately 30 miftcs. ’

25.  The method of making the door according to claim 24, further comprising:

machining a grooved first pattern having a first depth on the first exterior layer;

and

machining a grooved second pattern having a second depth on the second exterior

layer.

26. A door comprising:
a core coanrising a porous layer having a thickness of approximately three-

eighths of an inch (0.95 cm) and two opposing major surfaces and at least two fire-

retardant ayers each having a thickness of approximately nine-sixteenthg of an inch (1.43

cm) and two oppqsing major surfaces, wherein the porous layer and the at least two fire-
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retardant layers are coupled together and wherein the at least two fire-retardant layers are

separated by the porous layer.

27.  The door according to claim 26, wherein a number of the at least two fire-retardant
layers disposed on one of the two opposing major surfaces of the porous layer is equal to
a number of the at least two fire-retardant layers disposed on another one of the two major

surfaces of the porous layer.

28.  The door according to claim 26, wherein the porous layer comprises a
thermoplastic polymer having a density of at least approximately one pound per cubic

foot (16 kg/ny).

29.  The door according to claim 26, wherein the porous layer comprises a fire-

retardant material.

30.  The door according to claim 26, wherein the at least two fire-retardant layers

comprise a medium-density fiberboard.

31.  The door according to claim 30, wherein a density of the medinm-density

fiberboard is at least 42 pounds per cubic foot (673 kg/m’).

32.  The door according to claim 26 further comprising:
a first exterior layer having a thickness and two opposed major surfaces; and
a second exterior layer having a thickness and two opposed major surfaces, the

first and second exterior layers being coupled with the core.

33.  The door according to claim 32, wherein the thickness of the first exterior layer is

approximately the same as the thickness of the second exterior layer.

34.  The door according to claim 33, wherein the thickness of the first exterior layer is

approximately one-eighth of an inch (0.32 cm).

35, The door according to claim 32, wherein the first and second exterior layers

comprise a hardboard.



10

20

25

WO 2004/0427181 PCT/US2003/034373

36.  The dogr according to claim 35, wherein a density of the hardboard is at least 52

pounds per cublic foot (833 kg/m’).

37.  The doar according to claim 32, further comprising a grooved fjrst pattern
disposed on the first exterior layer and having a first depth and a groovied second pattern

disposed on thelsecond exterior layer and having a second depth.
38.  The door according to claim 37, wherein the first and second depths are _

39.  The fire door according to claim 38, wherein the first depth is approximately .

approximately the same.

seven-sixteenths pf an inch (1.11 cm).

40. A door cofuprising:
a first hardpoard layer having two major surfaces and a thickness pf approximately
one-eighth of an inch (0.32 cm);
a first medjum-density fiberboard layer having two major surfaces|and a thickness

of approximately nine-sixteenths of an inch (1.43 cm), one of the major surfaces ot the

first medium-density fiberboard layer being coupled to one of the major surfaces of the

first hardboard laydr;

eighths of an inch (0.95 cm), one of the major surfaces of the porous layer peing coupled .

a porous laypr having two major surfaces and a thickness of approximately three-

to another one of the major surfaces of the first medium-density fiberboard|layer;
a second medium-density fiberboard layer having two major surfaces and a
thickness of approximately nine-sixteenths of an inch (1.43 cm), one of the major
surfaces of the second medium-density fiberboard layer being coupled to anpther one of
the major surfaces of{the porous layer; and
a second hardboard layer having two major surfaces and a thickness ¢f
approximately one-eighth of an inch (0.32 cm), one of the major surfaces of the second
hardboard layer beingl coupled to another one of the major surfaces of the seqond

medium-density fiberboard layer.
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PUERTA MULTICAPA CONTRA INCENDIO Y METODO PARA HACERLA

NOTIFICACION DE DERECHOS DE AUTOR

Una porcion det descubrimiento de este documento de patente y sus figuras contienen
material sujeto a la proteccién de derechos de autor. El propietario de los derechos de
autor no tiene objecion a la reproduccién por fax por quien sea del documento de

patente, pero de ofra parte se reserva todos los de autor de cualquier manera.

CAMPO DE LA INVENCION

El invento se relaciona con puertas en general, y mas particularmente con puertas

contra incendio que tienen muchas capas retardantes del fuego.

ANTECEDENTES

Las puertas contra incendio son disefiadas e instaladas en un intento por proteger vidas
y propiedad de incendio, humo y calor mediante la provision de una barrera para
soportar el fuego, el humo y el calor por un periodo de tiempo. Para poder ser marcada
o certificada como una puerta contra incendio, la puerta debe lienar los requisitos de
ciertos cadigos y estandares que regulan la construccion e instalacion de tales puertas.
Estos codigos y estandares incluyen, entre otros, el Cédigo de Edificacion Uniforme

(UBC), y cddigos promulgados por la Asociacién de Proteccion de Incendio Nacional (

NFPA), la Sociedad Americana para el Ensayo de Materiales ( ASTM).

Laboratorios privados de ensayo, tales como Underwriters’ Laboratories y Warnock
Hersey, pueden ensayar para comprobacion de esos cddigos o estandares, y pueden

ensayar para atributos adicionales. Los laboratorios pueden certificar que una puerta



contra incendio cumple los requisitos de proteccidon de incendio después de conducir
ensayos ( tales como ensayos destructivos) de la puerta. Usualmente, esta certificacion
es expresada como una calificacion de incendio, esto es que ofrece un nivel especifico
de proteccion contra incendio, humo y/o calor por un cantidad limitada de tiempo. Por
ejemplo, una puerta incendio-calificada de 20 minutos deberia, si se instala
correctamente, mantener su integridad estructural y proveer una barrera al incendio, al
calor y/o al humo por al menos 20 minutos. Mientras una puerta cumpla los requisitos
de proteccidon contra incendio relevantes, su disefio puede variar para satisfacer otras

consideraciones del disefo, tales como peso, costo de elaboracion, y apariencia

estética.

Un puerta interior tallada contra incendio con una tablero de fibra de mediana-densidad
(MDF) que cumpla los requisitos actuales de proteccion contra incendio generalmente
es construida de una lamina de MDF de una y media pulgada ( 3.81 cm) de espesor,
gue tiene una densidad minima de aproximadamente 42 libras por pie cubico (pcf) (673
kg/m®) v un tablero duro de recubrimiento de un octavo de pulgada ( 0.32 cm) sobre
ambos lados del MDF. Una puerta contra incendio de madera de una batiente que usa
MDF teniendo este espesor y densidad, y que es de tres pies (0.91 m) de ancho y ocho
pies (2.44 m) de altura, pesa casi 153 libras ( 69.4 kg). Esa puerta no solo es

extremadamente pesada, sino que su manufactura puede ser costosa y dificil también.

Por ejemplo, manufacturar una puerta contra incendio con paneles moldeados que
cumpla con los actuales requisitos de incendio generalmente requiere usar un molde.
Hay muchas formas bien conocidas de preparar un molde. Un método comun es usar
moldes o troqueles. Una puerta moldeada generalmente tiene dos recubrimientos
externos, y se requiere un molde para cada recubrimiento. Para hacer una puerta a la
medida, un nuevo molde debe ser creado. Mientras que el uso de moldes para hacer

puertas con paneles es menos costoso en altos volumenes que maquinar los relieves



en la puerta, puertas moldeadas hechas a la medida pueden aumentar el COSto de

manufactura- en algunos casos este gasto puede llegara a ser prohibitivo.

La manufactura de puertas de paneles en madera sin moldes es conocida en el arte.
Tales puertas generalmente incluyen dos recubrimientos externos con un nucleo
insertado entre los dos recubrimientos. En una de tales puertas convencionales, el
nucleo generalmente incluye una capa de MDF de tres octavos de pulgada de espesor
( 0.95 cm), una capa de tres octavos de pulgada ( 0.95 cm) de poliestireno expandido |
y otra capa de tres octavos de pulgada ( 0.95 cm) de MDF. Las capas del nucleo son
adheridas una a la otra, como lo son los recubrimientos externos y el nucleo. Los postes
laterales de madera y los rieles superior e inferior son luego pegados al perimetro
exterior de la puerta. Los paneles son formados por el trazado de una serie de

Incisiones en los recubrimientos externos.

RESUMEN DE LA INVENCION

La presente invencion incluye puertas contra incendio multicapa y métodos para hacer
tales puertas. Una incorporacion de la presente invencion provee una puerta contra
incendio que incluye un nucleo. El nicleo tiene una capa porosa que tiene un espesor
y dos superficies mayores opuestas. El nicleo tiene también al menos tres capas
adicionales, preferiblemente incendio-retardantes. Cada una de las tres capas incendijo-
retardantes tiene un espesor y dos superficies mayores opuestas. La capa porosa y las
al menos tres capas retardantes son unidas entre si. Al menos dos de las al no menos
de tres capas incendio-retardantes estan separadas por la capa porosa de la otra capa
incendio-retardante. La puerta contra incendio puede también incluir capas exteriores,
primera y segunda, cada una con un espesor y dos superficies mayores opuestas. Un
primer patrén de incisiones puede ser ejecutado sobre la primera capa externa y un

segundo patron de incision puede ser dispuesto en la segunda capa externa.




Todavia una ventaja adicional de una incorporacion de la presente invencion es

mejorara las cualidades aislantes, o valor R, de las puertas incendio-calificadas.

Una ventaja adicional de una incorporacion de la presente invencion es mejorar la

amortiguacion de ruidos de las puertas incendio-calificadas.

Todavia una ventaja adicional de una incorporacion de la presente invencion es reducir

la susceptibilidad de una puerta contra incendio al ondulamiento causado por la

humedad.

Ventajas adicionales de las incorporaciones de la invencion son establecidas en la
descripcion detallada que continua y seran mas aparentes a aquellos habilidosos en el

arte una vez examinado lo que sigue.

BREVE DESCRIPCION DE LOS DIBUJOS

Los dibujos que acompafian este documento, los cuales son incorporados aqui y
constituyen parte esta especificacion, ayudan a ilustrar las incorporaciones de la
invencién. En los dibujos, son usados numerales para indicar los elementos a través del

documento.

La Figura 1 es una vista frontal de un sistema de puerta doble de acuerdo a una

incorporacion de la invencion.

La Figura 2 es una vista ortogonal parcialmente desarmada de la puerta de la Figura 1

antes del maquinado de los paneles.

La Figura 3 es una diagrama de flujo de un método para hacer la puerta de la Figura 1.

La Figura 4 es un diagrama de flujo de un método de hacer una base de la puerta de la

Figura 1.



La Figura 5 es una vista frontal de una puerta de acuerdo a otra incorporacion de la
invencion.

La Figura 6 es una vista ortogonal parciaimente desarmada de la puerta de la Figura 5.

DESCRIPCION DETALLADA

La presente invencion incluye puertas, partes de puertas, y métodos para hacer
puertas. Una incorporacién de la presente invencion incluye una puerta contra incendio
multicapa y métodos para hacer tal puerta.

La Figura 1 muestra una vista frontal de una puerta de acuerdo a una incorporacion de
la invencion. Una puerta doble estandar de paneles de maderas contra incendio 100,
incluye dos puertas separadas pero adyacentes, 110 y 210. La puerta 100 puede ser
también de una sola batiente (no mostrada). Como las puertas 110 y 210 son idénticas
en lo que respecta a los materiales, solo la puerta 110 sera descrita en detalle.

lLa puerta 110 tiene un eje mayor y un eje menor. El eje mayor se extiende
verticalmente y el eje menor se extiende horizontalmente. La puerta 110 incluye un
marco periférico externo que incluye un riel inferior 112, un riel superior 114, y un par de
postes laterales 116 y 118. El riel superior 114 y el riel inferior 112 se extienden
horizontalmente a lo largo del eje menor y generalmente son paralelos entre si. Los
postes laterales 116 y 118 se extienden verticalmente a lo largo del eje mayor y
generalmente son paralelos entre si. El riel superior 114 y el riel inferior 112 son
generalmente perpendiculares a los postes laterales 116 y 118. El riel superior 114 y el
riel inferior 112 son hechos de MDF que tiene una densidad de al menos 42 pcf (673
kg/m?). Los postes laterales 116 y 118 son hechos de pino o abeto, preferiblemente,
tienen una gravedad especifica minima de 0.34. Los postes laterales 116 y 118 pueden
ser hechos de otro tipo o clase de madera. Preferiblemente, la gravedad especifica de
esa madera es minimo de 0.34. Mas aun, los rieles 112y 114, y los postes 116 y 118

pueden ser hechos de cualquier material adecuado.



La puerta 110 también incluye bisagras 120 para montar la puerta 110 a una jamba 410
para permitir que la puerta 110 se abra y se cierre. .Como se muestra en la Figura 1, hay
cuatro bisagras montando la puerta a la jamba 124. Ei numero de bisagras 120 puede
variar para acomodar diferentes condiciones de diserios, coma el peso de la puerta 110.
Una manija 122 es proveida en la puerta 110 para operar un picaporte (no mostrado),
que mantiene la puerta 110 en una posicién cerrada. Mientras que la puerta 210 puede
estar abierta o cerrada, la puerta 210 es mantenida en posicion cerrada
preferiblemente. El picaporte en la puerta 110 mantiene la puerta 110 en una posicion
cerrada al encajar en un receso ( no mostrado) en la puerta 210. El ancho y alto de las
puertas 110 y 210 puede variar, pero en general, no deben exceder aproximadamente
de tres pies (0.91 cm) de ancho y ocho pies ( 2.44 m) de alto.

En general, la descripcion anterior de los rasgos de la puerta visibles en la Figura 1
corresponde a la construccion convencional de una puerta. Se incluyen aqui por
integridad, y para ayudar a alguien con habilidades normales en el arte en la
construccion de una puerta de acuerdo con la presente invencion.

Refiriendose ahora a la Figura 2, la puerta 110 incluye un nucieo 130, que es dispuesto
gntre una cara frontal 140 y una cara posterior 190. El nucleo 130 mostrado tiene
muchas capas de material. Las capas 150, 160, 170 , 180 pueden ser hechas de
cualguier material adecuado. Preferiblemente, las capas de material incendio-retardante
comprenden MDF. Lo mas preferible, las capas -que comprenden MDF tienen una
densidad de aproximadamente 42 pcf ( 673 kg/m®). El nacleo 130 incluye un primer
tablero de fibra 150, un segundo tablero de fibra 160, y un tercer tablero de fibra 180.
Dispuesta entre el segundo y el tercer tablero de fibra 160 y 180 hay una capa de
material poroso 170. La capa porosa 170 puede ser hecha de cualquier material
adecuado. Preferiblemente, la capa porosa 170 es una lamina de espuma constituida
por un polimero termoplastico, tal como poliestireno expandido, con una densidad de al

menos 1 pcf ( 16 kg/m?). Alternativamente, la capa porosa 170 puede ser un material

incendio-retardante.




colocada en la prensa. Una presion en el rango de 80 (550 kPa) y 110 libras (760 kPa)
por pulgada cuadrada (psi) es aplicada a la base de puerta por 30 minutos.
Alternativamente, la presiéon puede estar en el rango de aproximadamente de 80 psi
(550 kPa) y aproximadamente 110 psi. (760 k.Pa). Alternativamente, el tiempo en que la
presion es aplicada puede ser aproximadamente 30 minutos.

Alternativamente, cualquier otra presion adecuada y tiempo pueden ser usados. En
general, el tiempo de prensado sera mas largo cuando la temperatura ambiente este
debajo de los 65 grados F (18.33 °C). La presion es removida de la base de puerta y al
pegante se le permite continuar su accién adherente por al menos ocho horas. Durante
este tiempo, la base de puerta no es manipuiada. Como se indica en el blogue 330 de
la Figura 3, la base de puerta es cortada al ancho y altura deseada. Preferiblemente, el
maximo ancho no excede los tres pies (0.91 m) y la maxima altura no excede los ocho
pies ( 2.44 m).

Como se indica en el bloque 340, una serie de incisiones 142 son maquinadas sobre la
cara frontal 140 para formar los paneles 144. Alternativamente la cara frontal puede ser
lisa sin paneles. Una vez los paneles 144 han sido realizados, |la base es volteada asi
gue otra serie de incisiones son maquinadas en el cara posterior 190 para formar otros
paneles. El maquinado es preferiblemente realizado por rebajadoras. Generalmente, un
programa de computador es elaborado para hacer el manejo de una maquina de corte
de control numérico computacional (CNC) (no mostrada). La base de puerta es
colocada dentro de la maquina de corte y uno de los lados de la base de puerta es
cortado de acuerdo con el disefio incorporado en la maquina de corte CNC. Los
herrajes, tal como la manija de la puerta 122 es instalada. La puerta 110 puede asi ser
instalada en el marco 132.

Otras variaciones de las incorporaciones descritas arriba soh posibles. Por ejemplo, el
espesor de cualquiera de las capas que forman la puerta puede ser variado respecto de

los descritos arriba. Similarmente, el cambio de la densidad de las capas que forman la



Lo gue es reivindicado es

1.

&3]

Una puerta que contiene:

Un nucleo que incluye una capa porosa que tiene un espesor y dos superficies
mayores opuestas y al menos tres capas incendio-retardantes cada una con un
espesor y dos superficies mayores opuestas, donde la capa porosa y las al
menos tres capas incendio-retardantes son unidas entre si y donde al menos dos
de las no menos de tres capas incendio-retardantes son separadas por una capa

porosa.

La puerta de acuerdo a la reivindicacion 1, donde un nimero de las al menos tres
capas incendio-retardantes dispuestas sobre una de las dos superficies mayores
de la capa porosa es mayor que un numero de las al menos tres capas incendio-
retardantes dispuestas sobre la otra de las dos superficies mayores de la capa

porosa.

La puerta de acuerdo a la reivindicacion 1, donde el espesor de cada una de las

al menos tres capas incendio-retardantes es aproximadamente el mismo.

La puerta de acuerdo a la reivindicacion 3, donde el espesor de cada una de las

al menos tres capas incendio-retardantes es aproximadamente tres octavos de

pulgada (0.95 cm).

La puerta de acuerdo a la reivindicacion 3, donde el espesor de la capa porosa
es aproximadamente el mismo espesor de cada una de las al menos tres capas

incendio-retardantes.
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14.

15.

16.

17.

18.

19.-

20.

La puerta de acuerdo a la reivindicacion 12, donde la primera y segunda capas

exteriores estan conformadas por un tablero duro.

La puerta de acuerdo a la reivindicacion 14, donde la densidad del tablero duro

es al menos 52 libras por pie cubico (833 kg/m?).

La puerta de acuerdo a la reivindicacion 11, comprende ademas un primer patron
de incision dispuesto sobre la primera capa exterior y que tiene una primera
profundidad y un segundo patron de incision dispuesto sobre la segunda capa

exterior y que tiene una segunda profundidad.

La puerta de acuerdo a la reivindicacion 16, donde la primera y segunda

profundidad son aproximadamente las mismas.

La puerta de acuerdo a la reivindicacion 17, donde la primera profundidad es

aproximadamente siete dieciseisavos de puigada (1.11 cm).

Un método de hacer una puerta que tiene un nucleo que incluye una capa porosa
que tiene un espesor y dos superficies mayores opuestas y al menos tres capas
incendio-retardantes cada una con un espesor y dos superficies mayores

opuestas, el método comprende:

Unir entre si la capa porosa y las al menos tres capas incendio-retardantes,
donde al menos dos de las tres capas incendio-retardantes estan separadas por

la capa porosa.

El método de hacer la puerta de acuerdo a la reivindicacion 19 comprende

ademas:;



34.

35,

36.

38.

3

La puerta de acuerdo a la reivindicacion 30, donde la densidad del tablero de

media-densidad es al menos 42 libras por pie cibico (673 kg/m®).

La puerta de acuerdo a la reivindicacion 26 incluye ademas:
Una capa exterior que tiene un espesor y dos superficies mayores opuestas; y
una segunda capa exterior que tiene un espesor y dos superficies mayores

opuestas, la primera y segunda capa exterior son unidas entre si con el nucleo.

- La puerta de acuerdo a la reivindicacion 32, donde el espesor de la primera capa

exterior es aproximadamente el mismo espesor de la segunda capa exterior.

La puerta de acuerdo a la reivindicacion 33, donde el espesor de la primera capa

exterior es aproximadamente un octavo de pulgada (0.32 cm).

La puerta de acuerdo a la reivindicacién 32, donde la primera y segunda capas

exteriores estan conformadas por un tablero duro.

La puerta de acuerdo a la reivindicacion 35, donde la densidad del tablero duro

es al menos 52 libras por pie cubico (833 kg/m®).

La puerta de acuerdo a la reivindicacion 32, comprende ademas un primer patron
de incisidon dispuesto sobre la primera capa exterior y que tiene una primera

profundidad y un segundo patron de incision dispuesto sobre la segunda capa

exterior y que tiene una segunda profundidad.

La puerta de acuerdo a la reivindicacién 37, donde la primera y segunda

profundidad son aproximadamente las mismas.
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REQUISITOS NECESARIOS PARA PRESENTACSON Y AGILIZACION DEL

TRAMITE
4
USUARIC  RADICADOR
~ PATENTE DE INVENCION MODELO DE UTILIDAD ()
- \"“lnd(camon de que se solicita 1a concesion de una patente. { } { /
- 'Datos de identificacion del solicitante o de la persona que se presentala solicitud. () { ;/&/
- Descripcion de lainvencion. () ( -
‘- Dibujos de serestos pertinentes. () (o
- Comprobante de Pago de las fasas estabiecidas.
.. COMPLETA () INCOMPLETA ( ) £y
DISENO INDUSTRIAL { )
-~ Indicacion de que se solicita el registro de Disefo Industrial () { )
- Datos de identificacion del solicitante o de la persona que presenta { ) ()
- lasolicitud.
- Representacion grafica o fotografica del Diseito Industrial o muestra del
Material que incorpora el disefio. () ()
Comprobante de pago de las tasas establecidas { ) )
COMPLETA { ) INCOMPLETA () ()
ESQUEMA DE TRAZADO ()
- Indicacion de que solicita el registro de un Esquema de trazado. () { )
- Datos de ldentificaclon del solcitante o de la persona que presenta
La solicltud, () ()
Representacion grafica del esquema de trazado () { )
Comprobante de pago de las tasas establecidas. () ()
COMPLETA - () INCOMPLETA { ) { )
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Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el expediente
indicado en la refercncia, retne los requisitos de forma establecidos en la Decision 486 de la
Comision de 1a Comunidad Andina, el Tratado de Cooperacion en Materia de Patentes (PCT), el
Reglamento y la Circular Unica de la Superintendencia de Industria y Comercio, se envia el extracto
de la solicitud a la Oficina de Comunicaciones para efecto de su publicacion en la Gaceta de

Propiedad Industrial.
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