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MULTI-LAYERID FIRE POOR AND ME TROD FOR MAKING THE SAME 

NOTICE OF COPYRIGHT PROTECTION 

A portion of the disclosure of this patent document and its figures contain material 

5 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 ENVENTION 

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

10 having several fire-retardant layers. 

BACKGROUND 

* Fire doors are designed and installed in an attempt 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 time. To be labeled or certified as, a fire door, a door must fulfill the 

15 requirements of certain codes or standards that regulate the construction and installation 

Of such doors. These codes or standards include, among others, the Uniform Building 

Code ((JBC), and codes pi-omulgated by the National Fire Protection Association 

(NFPA), and American Society for Testing and Materials (ASTM). 

Private testing laboratories, such as Underwriters’ Laboratories and Warnock 

20 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 

2$ 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 appearance. 

An interior routed medium-density fiberboard (MDF) fire door meeting current 

30 fire protection requirements generally is constructed of a one-and-one-half inch (3.81 cm) 

thick sheet of MDF having a minimum density of approximately 42 pounds per cubic foot 

(pct) (673 kg/rn3) and a one-eighth of an inch (032 cm) hai-dhoard skin on both sides of 
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c-swing wood fire door using MDF having this thicku ss and density, 

ct (0.91 m) wide by eight feet (2.44 m) high, weighs nearly 153 pounds 

y is such a door extremely heavy, but manufacturing i can be costly 

For exam le, manufacturing a molded-panel fire door that meets urrent fire 

protection requir ents generally requires using a mold. There are sevei at ways known 

to prepare molds. One common method is to use matching castings or di s. A molded 

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

custom -ordered d or, a new mold must be created. While using molds t make a paneled 

door is generally 1 ss costly on a high-volume basis than machining relic s into a door, 

molding custom-o ’dered doors can significantly add to the mannfacturin{ expense --

some cases, this e pense can become cost-prohibitive. 

Manufactu .’ng paneled wood doors without molds is known in the art. Such doors 

generally include o exterior skins with a core inserted between the skin . In one such 

conventional door, the core generally includes a three-eightsof-aninch-t1 .ick (0.95 cm) 

layer of MDF, a th ee-eights-of.an-inch-thick (0.95 cm) layer of expande polystyrene, 

and another three- ights-of-an-inch-thick (0.95 cm) layer of MDF. The la ers of the core 

are adhered to one nother, as are the external skins and the core. Wood s de stiles and 

top and bottom rail are then adhered to an outer perimeter of the door. P iels are formed 

by routing a series f grooves into the external skins. 

SUMMARY OF THE INVENTION 

The present nvention includes multi -layered fire doors and method for making 

such doors. One en bodiment of the present invention provides a fire door that includes a 

core. The core has porous layer having a thickness and two opposing nia or surfaces. 

The core also has at least three, preferably fire-retardant, additional layers. Each of the 

three fire-retardant I yers has a thickness and two opposing major surfaces. The porous 

layer and the at leas three fire-retardant layers are coupled together. At lea t two of the 

at least three fireret rdant layers are separated by the porous layer from th other fire-

retardant layers. Th fire door can also include first and second exterior lay rs, each 

having a thickness a d two opposed major surfaces. A grooved first patteri can be 

disposed on the first xterior layer and a grooved second pattern can he disp sed on the 

second exterior layer 

S 
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The fire-retardant layers may be made of any suitable material. In one 

embodiment, the fire-retardant layers are made of MDF having a density of at least 42 pef 

(673 kg/rn3). Likewise, the porous layer can be made of any suitable material. One 

example is a thermoplastic polymer having a density of at least I pef (16 kg/r3). The 

5 thickness of each of the fire-retardant layers is the same. The thickness of the porous 

layer is approximately 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 pcf 

(833 kg/rn3). Tlie thicknesses of the first and second exterior layers are approximately the 

same. 

10 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. 

15 The porous layer and the at least two fire retardant layers are coupled together. The at 

least two fire-retardant layers are separated by the porous 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 

20 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 second exterior layers each 

having a thickness and two opposed major surfaces. In one embodiment, the method 

according to the present invention also includes fonning a blank by coupling the first and 

25 second exterior layers to the core. An embodiment further includes 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 exterior surface and machining a grooved 

second pattern on the second exterior surface. 

An advantage of one embodiment of the present invention is to provide a fire-rated 

30 door that can endure a 20-111inute fire test according to at least the following standards: 

UBC 7-2 (1997), Part 1 NFPA 252 (1999), UL 1OC (1998), ASTM B 2072 (1999), and 

CAN4 Si 13 and WH-PN-014 (1985). 
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Another advantage of one embodiment of the present invention s to provide a 

lighter-weight fire-rated door, i.e., approximately 120 pounds (54 kg) (1 aviiig dimensions 

of three feet (O. "Al m) by eight feet (2.44 m) by one-and-three-quarters fan inch (4.45 

cm), than is curt ntly available. 

Yet another advantage of one embodiment of the present inventi n is to reduce the 

complexity and cost of manufacturing wood, paneled fire-rated doors by forming panels 

in the door by m chining, instead of molding. 

A further advantage of one embodiment of the present invention is to increase a 

fire door manufacturer’s flexibility in manufacturing customer-ordered , vood, paneled 

fire-rated doors ty forming panels in the door by machining, rather than by molding. 

Yet a furt icr advantage of one embodiment of the present invent on is to improve 

the insulative qualities, or R-value, of fire-rated doors. 

An additional advantage of one embodiment of the present inven ion is to improve 

the sound dampening of fire-rated doors. 

Yet anoth r additional advantage of one embodiment of the prese it invention is to 

reduce a fire-rate door’s susceptibility to warping caused by moisture. 

Additiona advantages of embodiments of the invention are set fo th in the detailed 

description that follows and will become more apparent to those skilled i i the art upon 

examination of th following. 

BRIEF DESCRIPTION OF THE 1)RMVHGS 

The accon panying drawings, which are incorporated herein and c nstitute part of 

this specification, help to illustrate embodiments of the invention. In the Irawings, like 

numerals are used to indicate like elements throughout. 

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

of the invention. 

Figure 2 is a partially-exploded orthogonal view of the door of FigLire 1 prior to 

machining panels. 

Figure 3 is a flow diagiam of a method of making the door of Figi ire 1. 

Figure 4 is a flow diagram of a method of making a door blank of ligure 1. 

Figure 5 is i front plan view of a door according to another enibocl ment of the 

invention. 

Figure 6 is
 
partially-exploded orthogonal view of the door of Fig ire 5. 

4 
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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. 

5 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 includes 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 in 

detail. 

10 Door 110 has a major axis and a minor axis. The major axis extends vertically and 

the minor axis extends horizontally. The door 1. 1. 0 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 

ra40 il 1 I LI. 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 

1.5 and generally parallel to one another. The top rail 114 and the bottom rail 112 are 

generally perpendicular to the side stiles 116 and 118. The top rail 114 and the bottom 

rail 112 are made of MDF having a density of at least 42 pcf (673 kg/rn3). 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. 

20 Preferably, the specific gravity of that wood is 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 

25 vary to acconuriodate 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 

prcftrably is maintained in a closed position. The latch on door 11 0 maintains the door 

11 0 in a closed position by engaging with a complementary recess (not shown) on door 

30 210. A, width and a height of the doors 110 and 210 can vary but, in general, should not 

exceed approximately three feet (0.91 m) iii width and eight feet (2.44 m) in height. 
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Each of the front face 140, the rear face 190, the first fiberboard 1 0, the second 

fiberboard 160, th third fiberboard 180, and the porous layer 170 has tw major surfaces 

and a thickness. A height and width of each of the front face 140, the rca face 190, the 

first fiberboard 15),  the second fiberboard 160, the third fiberboard 180, nd the porous 

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

An exenipi ry embodiment of such a door 110 comprises each of  e front face 

140, the rear face 90, the first fiberboard 150, the second fiberboard 160, the porous 

layer 170, and the third fiberboard 180 having dimensions of three feet (0.91 m) wide by 

eight feet (2.44 in) high. This exemplary embodiment also comprises the hickness of 

both the front face 140 and the rear face 190 being one-eighth-of-an-inch 0.32 cm). in 

this exemplary em odirnent the thickness of each of the first fiberboard 1 0, the second 

fiberboard 160, thv porous layer 170, and the third fiberboard 180 is three eighths-of-an-

inch (0.95 cm). Alternatively, any other suitable dimensions can be provi ed. 

The front fa e 140 and the rear face 190 may he made of any suitat Ic material. 

Preferably, the froi t face 140 and the rear face 190 are a hardboard macic of wood fibers 

having a density of at least 52 pcf (833 kg/in). The hardboard of the front face 140 and 

the rear face 190 Cc U be made of any other suitable material, preferably, h ving a density 
6 
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of at least 52 pcf (833 kg/1-113). The thicknesses of the front face 140 and the rear face 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 inch (0.32 cm) or any other suitable thickness. 

5 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 he disposed 

adjacent to one of the major surfaces of the first fiberboard 150. In the embodiment 

10 shown in Figure 2, the rear-facing surface of the front face 140 is disposed adjacent to the 

S 
first fiberboard 150. 

The first fiberboard 150 can he 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 

15 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 (0.91 111) wide by eight feet (2.44 in) high. 

The height of the vertical splice 152 is preferably the same as the height of the main sheet 

20 154. 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 

40 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). 

49 Alternatively, any other suitable dimensions can be used. 

25 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-lacing 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 

30 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 fl-out 

face 140. According to the embodiment, the front-facing surface 151 of the first 
7 
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fiberboard 150 i3 disposed adjacent to the rear-facing surface of the fro pt face 140. Thus, 

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

surfaces of the second fiberboard 160. 

The seco nd fiberboard 160 is formed by disposing a vertical 16 splice adjacent to 

5 a main sheet 164. Alternatively, the second fiberboard 160 can be a sir gle sheet. The 

vertical splice 152 is disposed proximate the side stile 118. The width f the vertical 

splice 162 can be any suitable dimension. For example, the width of the vertical splice 

can be six inche s (15.24 cm). The width of both the vertical splice 162 and the main 

sheet 164 corresponds to the width of the door 110. Thus, the. maximumdimensions of 

10 the fiberboard 160 are three feet (0.91 m) wide by eight feet (2.44 rn) h’gh. The height of 

the vertical splice 162 is the same as the height of the main sheet 164. 

The thic - ess of the second fiberboard 160 is preferably three-c ghths of an inch 

(0.95 cm). It ca -i be approximately three-eighths of an inch (0.95 cm) r another, selected 

thickness. The two major surfaces of the second fiberboard 160 includ a front-facing 

15 surface 161 and a rear-facing surface (not shown). The front-facing surface 161 and the 

rear-facing surface of the second fiberboard 160 can he disposed on opposing sides of the 

second fiberboa d 160. Either the front-facing surface 161 or the rear-facing surface of 

the second fibenoard 160 can be disposed adjacent to the rear-facingsurface of the first 

fiberboard 150. According to the embodiment, the front-facing surface 161 of the second 

20 fiberboard 160 : disposed adjacent to the rear-facing surface of the first fiberboard 150. 

Thus, the rear-f cing surface of the second fiberboard  160 is disposed djacent to one of 

25 

30 

the major surfac es of the porous layer 170. 

Preferab y, the porous layer 170 is formed by disposing a horizi 

adjacent to a mz in sheet 174. Alternatively, the porous layer 170 can 1 

The horizontal puce 172 is disposed proximate the top rail 114. Alter 

horizontal splic 172 is disposed proximate the bottom rail 112. The d 

horizontal splict. 172 can be any suitable dimension. For example, the 

172 can be 16 ii ches (40.64 cm). The height of both the horizontal 

main sheet 174 orrespond to the height of the door 110. Thus, the ma 

of the porous la ei 170 are three feet (0.91 m) wide by eight feet (2.44 

width of the hoi zontal splice 172 is the same as the width of the main 

8 

tal splice 172 

a single sheet. 

itively, the 

1e11S1(T)U of the 

ight of the splice 

e 172 and the 

dimensions 

) high. The 

eet 174. The 
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thickness of the porous layer 170 shown is till-ce-eighths (0,95 cm) of an inch. In another 

embodiment, it is approximately three-eighths of an inch (0.95 cm) or another thickness. 

The two major surfaces of the porous layer 170 include a front-facing surface 171 

and a rear-facing surface (not shown). The front-facing surface 171 and the rear-facing 

5 surface of the porous layer 170 are disposed on opposing sides of the porous layer 170. 

Either the front-flicing surface 171 or the rear-facing surface of the porous layer 170 can 

he 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 

10 170 is disposed adjacent to one of the major surfaces of the third fiberboard 180. 

SThe third fiberboard 180 is formed by disposing a vertical splice 182 adjacent to a 

main sheet 184. Alternatively, the third fiberboard ISO can be a single sheet. The 

vertical splice 182 is disposed proximate the side stile 116. Alternatively, the vertical 

splice 182 can be disposed proximate the side stile 114. The width of the vertical splice 

1 5 1 82 can be any suitable dimension. For example, the width of the vertical splice 182 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 in) wide by eight feet (2A4 m) 

high. The height of the vertical splice 182 is the same as the height of the main sheet 184. 

20 The thickness of the third fiberboard 180 is preferably three-eighths of an inch 

(0.95 cm). Alternatively, the thickness can be approximately three-eights of an inch (0.95 

crn) or another suitable thickness. The two major surfaces of the third fiberboard 180 

include a front-facing surface 181 and a rear-thcing surface (not shown). The front-facing 

surface 181 and the rear-facing surface of the third fiberboard 180 are disposed on 

25 opposing sides of the third fiberboard 180. Either the front-facing surface 1$] 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-Iheing 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 

30 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 pcf (833 kg/rn3) and the thickness is 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 cm) or 

another suitable thickness. The two major surfaces of the rear face 190 include a front-

facing surface 1 1 and a rear-facing surface (not shown), The flont-fac ing surface 191 

and the rear-facing surface of the rear face 190 are disposed on opposing ear5
 

sides of the real-

5face 190. Either the front-facing surface 191 or the rear-facing surface of the rear face 

190 can be disp sed adjacent to the rear-facing surface of the third fiberboard 180. 

According to the embodiment, the front-facing surface 191 of the rear face 190 is 

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

To enhance the aesthetic appearance of the door 110, a series of grooves 142 are 

10 disposed in the liont face 140 of the door I 10 forming panels 144. Alt rnativcly, the door S 
110 can be flush and have no panels. As shown in Figure 1 

� one embodiment preferably 

includes twelve anels 144 formed in the front face 140 of the door 11 . The number and 

shape of the panels 144 can vary depending on the design desired. As will be described 

in more detail b low, the grooves 142 are formed by machining, such as routing, into the 

15 door 110. In the embodiment, the depth of the grooves 142 preferably are seven-

sixteenths of an inch (1.11 cm). Thus, the grooves 1 42 penetrate the entire thicknesses of 

the fl-out ’face 140 and nearly the entire thickness of the first fiberboard 150, Although 

not shown, panels 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 san e as that of the 

20 front face 140, tut alternatively, can be different than that of the front f cc. Thus, the 

grooves in the rear face 190 penetrate the entire thickness of the rear face 190 and nearly 

the entire thiekn ss of the third fiberboard 180. 

25 

30 

As described above, a conventional door made entirely of MDF weighs 

approximately 153 pounds (68.85 kg). The weight of the door 110 according to the 

embodiment as described above is substantially less. Using a similarly dimensioned door, 

i.e., three feet (0,91 in) wide and eight feet (2.44 in) high, with the thic] esses described 

above, the door 110 according to the embodiment should weigh approximately 120 

pounds (54 kg). The weight of the door 110 is reduced further by the NVclght of the 

material remove I by machining the grooves to form the panels in the door 11 0. 

A method of making the door 110 according to an embodiment ’ ill be described 

next with reference to Figure 3. As described above, the core 130 inclu Jes the first 

fiberboard 150, he second fiberboard 160, the third fiberboard 180, an 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 refers 

to joining by adhering surfaces together with an adhesive, such as glue or cement, as 

described below. A variety of commercially-available adhesives can be used, including, 

5 for example, Tightbondfi 100 manufactured by Franklin International, RK-3490 

manufactured by H.B. Fuller Co., and WD-130000-2F manufactured by Specialty 

Polymers, Inc. Other suitable methods of joining surfaces together can be used. 

In the embodiment shown in Figure 2, two of the first fiberboard 150, the second 

fiberboard 160, and the third fiberboard 180 are separated by the porous layer 170. An 

10 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 fiat surface, such as a lay-up table (not shown). Either the front-facing 

1 5 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 fiat surface. 

Prefirably, an adhesive (riot shown) is 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 

20 block 311 in Figure 4, the side stiles 116 and 118 and the bottom rail 112 and the top rail 

114 are attached, in positions corresponding to those shown in Figure 2, on the door blank 

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 

25 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 is placed on and adhered to 

the front-facing surface 19 1. of the rear face 190. 

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

rear-lacing surface of the porous layer 170. Alternatively, the porous layer 170 can be 
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placed on the ti ird fiberboard 180 with no adhesive applied to the porous layer 170. 

Alternatively, the adhesive can be applied to either the froit-facing surface 171 or the 

i-ear-facing sur ace of the porous layer 170. As indicated by block 313 in Figure 4, either 

the fiont-facing surface 171 or the rear-facing surface of the porous la) ci 170 can be 

5 placed on the tf. ird fiberboard 180. Preferably, the rear-facing surface f the porous layer 

170 is placed on the front-facing surface 181 of the third fiberboard 1$ - 

Preferab Ly, the adhesive is applied to both the front-facing surf-,) e 161 and the 

rear-facing surf cc of the second fiberboard 160. Alternatively, the adi esive can be 

applied to cithei the front-facing surface 161 or the rear-facing surface f the second 

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

or the Year-facing surface of the second fiberboard 160 can be placed oi the porous layer 

170. Preferably, the rear-facing surface of the second fiberboard 160 p eferably is placed 

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

Preferably, the adhesive is applied to both the front-facing surface 151 and the 

15 rear-facing surf cc of the first fiberboard 150. Alternatively, the adhesi ’e can be applied 

to either the 
fro 

t-facing surface 151 or the rear-facing surface of the fri St fiberboard 150. 

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

facing surface o the first fiberboard 150 can be placed on the second fi erboard 160. 

Preferably, the r ar-facing surface of the first fiberboard 150 is placed oi and adhered to 

20 the front-facing surface 161 of the second fiberboard 161. 

As indica ed by block 316 in Figure 4, either the front-facing sur.ace 141 or the 

rear-facing surfa e of the front face 140 can be placed on the first fiberb arcl 150. 

Preferably, the r ar-facing surface of the front face 140 is placed on the ont-facing 

surface 151 of th first fiberboard 150. The door blank of the embodim lit has thus been 

25 constructed. 

As indica ed by block 320 in Figure 3, pressure is applied to the C oor blank. 

Preferably, sever I door blanks are placed one atop the other and placed n a press (not 

shown) at the same time. Alternatively, only one door is placed in the pi ess. A. pressure 

in a range between 80 (550 kPa) and 110 pounds (760 kPa) per square in h (psi) is 

30 applied to the door blank for 30 minutes. Alternatively, the pressure can be in a.i-ange 

between approxii ately 80 psi (550 kPa) and approximately 110 psi (760 kPa). 

Alternatively, the time the pressure is applied can be approximately 30 n mutes, 
12 
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Alternatively, any other suitablepressure and time can he 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 is allowed to 

adhere for at least approximately eight hours. During this time, the door blank is not 

5 manipulated. As indicated by block 330 in Figure 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 in). 

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. 

10 Once the panels 144 have been formed, the blank is turned 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 is 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 

15 design entered into the CNC milling machine. Hardware, such as the door handle 122 is 

installed. The door 110 can thus he installed 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. Similarly, varying the density of the layers forming the door in the above 

20 embodiments is certainly within the ordinary skill in the art. 

The embodiments shown in Figure 2 are an unbalanced core construction; that is, 

40 
in the embodiments shown in Figure., the number of fire-retardant layers on one side of 

the porous layer is 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 

25 layer on one side of the porous layer and two fire-retardant layers on the other side of the 

porous layer. The number of layers on each side of the porous layer can be varied in 

other embodiments. For example, there can he 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 

30 side of the porous layer is different than the thickness of the fire-retardant layers on the 

other side. 

13 
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Furthem re, a core of the door in accordance with the present ii vention can have 

a balanced cons uction. In order words, a balanced core construction his an equal 

number of Iayei on each side of the porous layer. For example, there an be one fire-

retardant layer o each side of the porous layer. There can be more thai one fire-

retardant layer o each side of the porous layer. Moreover, in the balan ed construction, 

the total thiclrne s of fire-retardant layers on one side of the porous Jaye can be the same 

as the total thici ess of fire-retardant layers on the other side of the por us layer even if 

the number of la ers on each side differs. An example of an ernbodimei t disclosing a 

balanced constru tion will he described below. 

Figure 5 s iows a front plan view of a door according to another c mbodirnent of 

the invention. A tandard-pair wood, paneled fire door 400 includes tw separate but 

adjacent doors, 4 0 and 510. The door 400 can also he a single-swing d or (not shown). 

As the external a pearance of door 400 and door 100 are identical in ma crial respect - 

including the gro yes and panels, these identical details will not be repo, ted. Thus, only 

the core 430 will e described in detail below. Furthermore, as doors 41 and 510 are 

identical in mater al respect, only door 410 will be described in detail. 

Referring ow to Figure 6, the door 410 includes a core 430, whi h is disposed 

between a front f ce 440 and a rear face 490. The core 430 shown has several layers of 

material. The lay rs 450, 470, and 480 may be made of any suitable mat rial. Preferably, 

at least two of the layers 450 and 480 are made of fire-retardant material. Preferably, the 

layers of fireretar ant material comprise an MDF. Most preferably, the layers comprise 

MDF having a de sity of approximately 42 pcf (673 kg/rn3). The core 430 includes a first 

fiberboard 450 an a second fiberboard 480. Disposed between the first nd second 

fiberboards 450 al. d 480 is a layer of porous material 470. The porous la or 470 may be 

made of any suita Ic material, Preferably, the porous layer 470 is a foam pad comprised 

of a thermoplastic polymer, such as expanded polystyrene, having a densi of at least 1 

pcf(16 kg/rn3). 

Each of th 

470 has two maj 

fiberboard 450, 

to the height and 

first fiberboard 450, the second fiberboard 480, and thporous layer 

surfaces and a thickness. A height and width of each of the first 

second fiberboard 480, and the porous layer 470 COne pond generally 

th of the door 410. 
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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 

5 480 is nino-sixteenths-of-an-inch (1.43 cm) and the thickness of the porous layer 470 is 

three-eighths-of-an-inch (0.95 cm). Alternatively, 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 

10 fiberboard 450 can be a single sheet. 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 

15 three feet (0.91 m) wide by eight 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-one-quarter inches (3.18 cm) by one-and-one-half inches (3.81 

dl). 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-

20 seven-eighths inches (86.04 cm). 

The thickness of the first fiberboard 450 shown is nine-sixteenths of an inch (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 

25 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 

30 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. Alternatively, the porous layer 470 can be a single sheet. 
15 



5 

10 

15 

25 

30 

WO 2004/042181 PCTIUS2003I034373 

The horizontal puce 472 is disposed proximate the top rail 414. Alto 
i 

atively, the 

horizontal splice 472 is disposed proximate the bottom rail 412. The h ight of the 

horizontal splic 472 can be any suitable dimension. For example, the ieight of the 

horizontal splic 472 can be 16 inches (40.64 cm), The height of both I he horizontal 

splice 472 and t e main sheet 474 corresponds to the height of the door 410. Thus, the 

maximum dime sions of the porous layer 470 are three feet (0.91 m) w’de by eight feet 

(2.44 m) high. he width of the horizontal splice 472 is the same as th width of the main 

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

Alternatively, th thickness can be any other suitable thickness. 

The two ajor surfaces of the porous layer 470 include a fi-ont-I cing surface 471 

and a rear-facin surface (not shown). The front-facing surface 471 an the rear-facing 

surface of the p ’ous layer 470 are disposed on opposing sides of the p rous layer 470. 

Either the front-. acing surface 471 or the rear-facing surface of the por is layer 470 can 

he disposed adja ent to the rear-facing surface of the first fiberboard 45 . According to 

this embodiment the front-facing surface 471 of the porous layer 470 is disposed adjacent 

to the first fiberb ard 450. Thus, the rear-hieing surface of the porous 1 yer 470 is 

disposed adjaeen to one of the major surfaces of the second fiberboard 80. 

The secor d fiberboard 480 is formed by disposing a vertical spli e 482 adjacent to 

a main sheet 484 Alternatively, the second fiberboard 480 can be a sin Ic sheet. The 

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

splice 482 can be disposed proximate the side stile 414. The width of th vertical splice 

482 can be any s itable dimension. For example, the width of the vertic 1 splice 482 can 

be six inches (15.24 cm). Preferably, the width of both the vertical splic 482 and the 

main sheet 484 e rresponcls to the width of the door 410. Thus, the max mum 

dimensions of the second fiberboard 480 are three feet (0.91 m) wide by eight feet (2.44 

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

484. 

The thick ess of the second fiberboard 480 is preferably nine-sixt entlis of an inch 

(1.43 cm). Alten atively, the thickness can be any other suitable thickne s. The two 

major surfaces of he second fiberboard 480 include a fl-out-facing surfac 481 and a rear-

facing surface (not shown). The front-facing surface 481 and the rear-fac ing surface of 

the second fiberboard 480 are disposed on opposing sides of the second f herboarci 480. 
16 
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40 

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 embodiment, 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 

5 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 modifications, alterations, and changes to the described 

embodiments are possible without departing from the sphere and scope of the present 

10 invention, as defined by the appended claims. Accordingly, it is intended that the present 

invention 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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What is claimed is: 

I. A door omprising: 

a core comprising a porous layer having a thickness and two op osing major 

5 surfaces and at east three fire-retardant layers each having a thickness md two opposing 

major surfaces, wherein the porous layer and the at least three fire-retrn dant layers are 

coupled togethe 
- and wherein at least two of the at least three fire-retar lant layers are 

separated by th porous layer. 

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

10 layers disposed on one of the two opposing major surfaces of the porous layer is greater 

than a numberifthe at least three fire-retardant layers disposed on ano her one of the two 

major surfaces  the porous layer. 

15 

20 

25 

3. The door according to claim 1, wherein the thickness of each of he at least three 

fire-retardant I ayers is approximately the same. 

4. The door according to claim 3, wherein the thickness of each of he at least: three 

fire-retardant

 la

ers is approximately three-eighths of an inch (0.95 cm) 

5. The door ccording to claim 3, wherein the thickness of the poro is layer is 

approximately the same as the thickness of each of the at least three fire retardant layers 

6. The door ccording to claim 5, wherein the thickness of the porois layer is 

approximately t44-ee-eighths of an inch (0.95 cm). 

7. The door ccording to claim I, wherein the porous layer compriss a thermoplastic 

polymer having density of at least approximately one pound per cubic toot (16 kg/nn’). 

S. The doorccording to claim 1, wherein the porous layer compriss a fire-retardant 

material. I 

9. The doorccording to claim 1, wherein each of the at least three f 

layers comprises medium -density fiberboard, 

18 
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10. The door according to claim 9, wherein a density of the medium-density 

fiberboard is at least 42 pounds per cubic foot (673 kg/rn3) 

ii. The door according to claim 1 further comprising: 

a first exterior layer having a thickness and two opposed major surfaces; and 

5 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 is 

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

10 1.4. The door according to claim 11, wherein the first and second 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/in3) 

15 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 are 
- 

- approximately the same. 

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

seven-sixteenths of an inch (1. II 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: 

25 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 metliod of making the door according to claim 19 further cmprising: 

disposing a number of the fire-retardant layers on one of the tw opposing major 

surfaces of the orous layer; and 

disposing another number of the fire-retardant layers on another one of the two 

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

is greater than tI e another number of fire-retardant layers. 

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

includes a first exterior layer having a thickness and two opposed majol surfaces and a 

second exterior ’ayer having a thickness and two opposed major surfac s. 

10 22. The   

coupling the 

is formed. 

23. The   

applying a ii 

d of making the door according to claim 21, further cmprising 

exterior layer and the second exterior layer to the core whereby a blank 

of making the door according to claim 22, further ccmprising 

pressure to the blank for a period of time. 

15 24. The meth :)d of making the door according to claim 23, wherein t e uniform 

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

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

25. The method of making the door according to claim 24, further co "Prising: 

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

20 and 

layer. 

machining a grooved second pattern having a second depth on th4 second exterior 

26. A door 

a core cor 

25 eighths of an mel 

retardant layers e 

cm) and two opp 

)Prising: 

Prising a porous layer having a thickness of approxim tely three-

(0.95 cm) and two opposing major surfaces and at least two fire-

ch having a thickness of approximately nine-sixteenth of an inch (1,43 

;ing major surfaces, wherein the porous layer and the t least two fire-

20 
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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 

5 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/1,13). 

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

retardant material. 
S 

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 medium-density 

15 fiberboard is at least 42 pounds per cubic foot (673 kg/rn3). 

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 

S. first and second exterior layers being coupled with the core. 

1020 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 

25 comprise a hardboard. 

21 
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36. The 

10 1,

according to claim 35, wherein a density of the 

pounds per cu$ic foot (833 kg/rn). 

1US20031034373 

ard is at least 52 

37. The dodr according to claim 32, further comprising a grooved f.rst 
pattern 

disposed on the first exterior layer and having a first depth and a groovd second pattern 

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

38. The dooi according to claim 37, wherein the first and second 

approximately t  same. 

39. The firedoor according to claim 38, wherein the first depth is 

sevensixteenths an inch (1.11 cm). 

10 40. A door co iprising: 

a first har oard layer having two major surfaces and a thickness 

one-eighth of an i ch (0.32 cm); 

a first mecFurn-density fiberboard layer having two major surfacc 

of approximately ine-sixteenths of an inch (1.43 cm), one of the major 

15 first mediuni-densi y fiberboard layer being coupled to one of the major 

first hardboard lay r; 

25 

a porous Ia 

eighths of an inch 

to another one oft 

a second n 

thickness of appro 

surfaces of the sec 

the major surfaces 

a second h 

approximately orn 

hardboard layer hi 

medium-density fi 

are 

ately 

approxjmately 

and a thickness 

rfaces of the 

rfaces of the 

having two major surfaces and a thickness of approxmately three-

95 cm), one of the major surfaces of the porous layer eiiig coupled 

major surfaces of the first medium-density fiberboard layer; 

urn-density fiberboard layer having two major surfac and a 

nately nine-sixteenths of an inch (1.43 cm), one of the ilajor 

medium-density fiberboard layer being coupled to an ther one of 

the porous layer; and 

oard layer having two major surfaces and a thickness f 

hth of an inch (0.32 cm), one of the major surfaces of he second 

coupled to another one of the major surfaces of the se ond 

oard layer. 

22 
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PUERTA MULTICAPA CONTRA INCENDIO Y METODO PARA HACERLA 

NOTIFICACION DE DERECHOS DE AUTOR 

Una porciOn del descubrimiento de este documento de patente y sus figuras contienen 

material sujeto a la protecciOn de derechos de autor. El propietario de los derechos de 

autor no tiene objeción a  la reproducciOn por fax por quien sea del documento de 

patente, pero de otra 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 diseæadas 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 perlodo de tiempo. Para poder ser marcada 

o certificada como una puerta contra incendio, la puerta debe Ilenar los requisitos de 

ciertos codigos y estândares que regulan la construcciOn e instalaciOn de tales puertas. 

Estos cod igos y estªndares incluyen, entre otros, el Codigo de EdificaciOn Uniforme 

(UBC), y cOdigos promulgados por la AsociaciOn de ProtecciOn de lncendio 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 codigos o estÆndares, y pueden 

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



2 

a 

contra incendio cumple los requisitos de protección de incendio despuØs de conducir 

ensayos (tales como ensayos destructivos) de la puerta. Usualmente, esta certificaciOn 

es expresada como una calitcación de incendio, esto es quo ofrece un nivel especifico 

do protección contra incendio, humo y10 calor P01 Ufl cantdad limitada do 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 protecciôn contra incendio relevantes, su diseæo puede variar para satisfacer otras 

consideraciones del diseæo, tales como peso, costo do elaboraciôn, y apariencia 

estØtica. 

Un puerta interior tallada contra incendio con una tablero de fibra de mediana-densidad 

(MDF) que cumpla los requisitos actuales de protección contra incendio generalmente 

es construida do una lÆmina de MDF de una y media pulgada ( 3.81 cm) do espesor, 

quo tiene una densidad minima de aproximadamente 42 libras P01 pie cübico (pcf) (673 

kg/rn3) y 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 ties 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 tambiØn. 

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 mØtodo 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 volümenes quo maquinar los relieves 
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en Ia puerta, puertas moldeadas hechas a la medida pueden aumentar el costo de 

manufactura en algunos casos este gasto puede Ilegara 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 nücleo 

insertado entre los dos recubrimientos. En una de tales puertas convencionales, el 

nicleo generalmente incluye una capa de MDF de tres octavos do pulgada de espesor 

(0.95 cm), una capa do ties octavos de pulgada ( 0.95 cm) de poliestireno expandido, 

46 y otra capa de ties octavos do pulgada ( 0.95 cm) de MDF. Las capas del nicleo 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 do la puerta. Los paneles son formados por el trazado do una serie do 

incisiones en los recubrimientos externos. 

RESUMEN DE LA INVENCION 

La presente invenciôn incluye puertas contra incendio multicapa y mØtodos para hacer 

tales puertas. Una incorporaciOn de la presente invención provee una puerta contra 

incendio quo incluye un nCcIeo. El nücleo tiene una capa porosa que tiene un espesor 

y dos superficies mayores opuestas. El nücleo tiene tambiØn al menos tres capas 

adicionales, preferiblemente incendio-retardantes. Cada una do las ties capas incendio-

retardantes tiene un espesor y dos superficies mayores opuestas. La capa porosa y las 

al menos ties capas retardantes son unidas entre si. Al menos dos de las al no menos 

de ties capas incendio-retardantes estÆn separadas por la capa porosa de la otra capa 

incendio-retardante. La puerta contra incendio puede tambiØn incluir capas exteriores, 

primera y segunda, cada una con un espesor y dos superficies mayores opuestas. Un 

primer patron de incisiones puede ser ejecutado sobre la primera capa externa y un 

segundo patron do incision puede ser dispuesto en la segunda capa externa. 
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Todavia una ventaja adicional de una incorporaciOn de la presente invenciOn es 

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

Una ventaja adicional de una incorporaciôn  de la presente invención es mejorar (a 

amortiguación de ruidos de las puertas inceridio-calificadas. 

TodavIa una ventaja adicional de una incorporaciOn de la presente invención es reducir 

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

Ventajas adicionales de las incorporaciones de la invenciOn son establecidas en (a 

descripciOn detallada que continua y serÆn mas aparentes a aquellos habilidosos en el 

arte una vez examinado Jo que sigue. 

BREVE DESCRIPCION DE LOS DIBUJOS 

Los dibujos que acompaæan este documento, los cuales son incorporados aqul y 

constituyen parte esta especificación, ayudan a ilustrar las incorporaciones de Ia 

invención. En los dibujos, son usados numerales para indicar los elementos a travØs del 

documento. 

La Figura I es una vista frontal de un sistema de puerta dobe de acuerdo a una 

incorporaciOn de (a 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 mØtodo para hacer (a puerta de la Figura I. 

La Figura 4 es un diagrama de flujo de un mØtodo 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 

invención. 

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

DESCRIPCION DETALLADA 

La presente invenciôn incluye puertas, partes de puertas, y mØtodos para hacer 

puertas. Una incorporación de  la presente invenciOn incluye una puerta contra incendlo 

multicapa y mØtodos para hacer tal puerta. 

La Figura I muestra una vista frontal de una puerta de acuerdo a una incorporación de 

la invenciOn. Una puerta doble estÆndar de paneles de maderas contra incendio 100, 

incluye dos puertas separadas pero adyacentes, 110 y 210. La puerta 100 puede ser 

tambiØn de una sola batiente (no mostrada). Como las puertas 110 y 210 son idØnticas 

en lo que respecta a los materiales, solo la puerta 110 serÆ descrita en detalle. 

La puerta 110 tiene un eje mayor y un eje menor. El eje mayor se extiende 

verticalmente y el eje menor se extiende horizontal mente. La puerta 110 incluye un 

marco perifØrico 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/rn3). 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 aCm, los rieles 112 y 114, y los postes 116 y 118 

pueden ser hechos de cualquier material adecuado. 



La puerta 110 tambiØn incluye bisagras 120 para montar Ia 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. El nümero de bisagras 120 puede 

variar para acomadar diferentes condiciones de diseæos, 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 posición cerrada. Mientras que la puerta 210 puede 

estar abierta a cerrada, la puerta 210 es mantenida en posiciOn cerrada 

preferiblemente. El picaporte en la puerta 110 mantiene la puerta 110 en una posición 

6 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 ties pies (0.91 cm) de ancho y ocho pies ( 2.44 m) de alto 

En general, Is descripciôn anterior de los rasgos de la puerta visibles en la Figura I 

corresponde a la construcciOn convencional de una puerta. Se inc(uyen aqul par 

integridad, y para ayudar a alguien con habilidades normales en el arte en la 

construcción de una puerta de acuerdo con la presente invención, 

RefiriOndose ahora a Is Figura 2, la puerta 110 incluye un nicIeo 130, que es dispuesto 

entre una cara frontal 140 y una cara posterior 190. El nücleo 130 mostrado tiene 

it muchas capas de material. Las capas 150, 160, 170 , 180 pueden ser hechas de 

cualquier material adecuado. Preferiblemente, las capas de material incendio-retardante 

comprenden MDF. La nias preferible, las capas �que comprenderi MDF tienen una 

densidad de aproximadamente 42 pcf ( 673 kg /M3). El nücleo 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 termoplÆstico, tal coma poUestireno expandido, con una densidad de al 

menos 1 pcf ( 16 kg/rn3). Alternativamente, la capa porosa 170 puede ser un material 

incendio-retardante. 



colocada en la prensa. Una presión en el rango de 80 (550 kPa) y 110 libras (760 kPa) 

por pulgada cuadrada (psi) es aplicada a ía base de puerta por 30 minutos. 

Alternativamente, ía presión puede estar en el rango de aproximadamente de 80 psi 

(550 kPa) y aproximadamente 110 psi. (760 kPa). Alternativamente, el tiempo en que la 

presiOn es aplicada puede ser aproximadamente 30 minutos. 

Alternativamente, cualquier otra presión adecuada y tiempo pueden ser usados. En 

general, el tiempo de prensado serÆ mas largo cuando la temperatura ambiente este 

debajo de los 65 grados F (18.33 °C). La presión es removida de la base de puerta y at 

� pegante se le permite continuar su acción adherente por al menos ocho horas. Durante 

. este tiempo, la base de puerta no es maniputada. Como se indica en el bloque 330 de 

la Figura 3, la base de puerta es cortada at ancho y altura deseada. Preferiblemente, el 

mÆxirno ancho no excede los ties pies (0.91 m) y la maxima altura no excede los ocho 

pies ( 244 m). 

Corno 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 

que otra serie de incisiones son maquinadas en el cara posterior 190 para formar otros 

paneles. El maquinado es preferiblemente realizado par rebajadoras. Generalmente, un 

programa de computador es elaborado para hacer el manejo de una mÆquina de corte 

de control numOrico computacional (CNIC) (no mostrada), La base de puerta es 

colocada dentro de la mÆquina de corte y uno de los lados de la base de puerta es 

cortado de acuerdo con el diseæo incorporado en la maquina de corte CNC. Los 

herrajes, tat como la manija de Ia puerta 122 es instalada. La puerta 110 puede asi ser 

nstalada en el marco 132. 

Otras variaciones de las incorporaciones descritas arriba son posibles. Por ejemplo, el 

espesor de cualquiera de las capas que forman la puerta puede ser variado respecto de 

los descritos aruba. Similarmente, el cambio de la densidad de las capas que forman la 
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Lo c’ue es reivinthcado es 

1 Una puerta que contiene: 

Un nücleo que incluye una capa porosa que tiene un espesor y dos superficies 

mayores opuestas y al menos ties capas incendio-retardantes cada una con un 

espesor y dos superficies mayores opuestas, donde (a capa porosa y las al 

menos ties capas incendio-retardantes son unidas entre si y donde al menos dos 

de las no menos de ties capas incendio-retardantes son separadas por una capa 

Sporosa. 

2. La puerta de acuerdo a (a reivindicación 1, donde un nümero de las al menos ties 

capas incendio-retardantes dispuestas sobre una de las dos superficies mayores 

de (a capa porosa es mayor que un nümero de las al menos ties capas incendio-

retardantes dispuestas sobre Ia otra de las dos superficies mayores de (a capa 

porosa. 

3. La puerta de acuerdo a (a reivindicación 1, donde el espesor de cada una de las 

Is

 

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

4. La puerta de acuerdo a (a reivindicación 3, donde e( espesor de cada una de las 

al menos tres capasincendio-retardantes es aproximadamente ties octavos de 

pulgada (0.95 cm). 

5. La puerta de acuerdo a (a reivindicaciOn 3, donde el espesor de (a capa porosa 

es aproximadamente el mismo espesor de cada una de (as al menos ties capas 

incendio-retardantes. 
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14. La puerta de acuerdo a Ia reivindicación 12, donde la primera y segunda capas 

exteriores estÆn conformadas por un tablero duro. 

15. La puerta de acuerdo a la reivindicaciOn 14, donde la densidad del tablero duro 

es al menos 52 libras por pie cUbico (833 kg/m3) 

16. La puerta de acuerdo a la reivindicación 11, comprende adernàs 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 caps 

exterior y que tiene una segunda profundidad. 

17. La puerta de acuerdo a la reivindicaciOn 16, donde la primera y segunda 

profundidad son aproximadamente las mismas. 

18. La puerta de acuerdo a la reivindicaciOn 17, donde la primers profundidad es 

aproximadarnente siete dieciseisavos de pulgada (1.11 cm). 

19. Un mØtodo de hacer una puerta que tiene un nücleo que incluye una capa porosa 

que tiene un espesor y dos superficies rnayores opuestas y al menos tres capas 

incendio-retardantes cada una con un espesor y dos superficies mayores 

opuestas, el mØtodo comprende: 

Unhr entre si la caps porosa y las al menos tres capas incendio-retardantes, 

donde al menos dos de las tres capas incendio-retardantes estØn separadas por 

la capa porosa. 

20. El mØtodo de hacer Is puerta de acuerdo a la reivindicación 19 comprende 

ademÆs: 



31. La puerta de acuerdo a la reivindicaciôn 30, donde la densidad del tablero de 

rnediadensidad es al menos 42 libras por pie cübico (673  kg/m3). 

32 

33 

34 

36-

37. 

La puerta de acuerdo a la reivindicación 26 incluye ademÆs: 

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 COfl el nücleo. 

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

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

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

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

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

exteriores estÆn conformadas por un tablero duro. 

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

es a) menos 52 libras por pie cibico (833 kg/M3) 

La puerta de acuerdo a la reivindicaciOn 32, comprende ademÆs 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. 

38: La puerta de acuerdo a la reivindicaciOn 37, donde la primera y segunda 

profundidad son aproxirnadamente las mismas. 
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REQUISITOS NECESAR!OS PARA PRESENTACON Y AGUZACQN DEL 
TRAMTE 

4 

PATENTE DE INVENCN MODELO DE UTILIDAD 

- lndi.cacion de que se solicita La concesOn de una patente. 
- Datos de identiticación del solicitante o do la persona quo se presenta 1,3 solicitud 
- Descripciôn de La invenciôn, 

. -Dibujos de serestos pertinentes. 
Comprobante de Pago de las tasas establecidas, 

COMPLETA( ) INCOMPLETA 

� DISEtO INDUSTRIAL 

- lndicación de que Sc solicita el registro de Diseæo Industrial 
- Datos do identiflcaciOn del solicitanle u do Ia persona que presetda 
- la solicitud. 
- Reprooentciôn grhfica o fotogra’fica del Diseæo Industrial o niuestra del 

Material que iricorpora ci diseho. 
Comprobante de pago de las tasas establecidas 

COMPLETA ( ) INCOMPLETA 

ESQUEMA DE TRAZADO 

- indicación de que solicita el registro de un Esquerna de trazado. ( ) 
- Datos do IclentificactOn del solcitante o de la persona que Present -1 

La solicitud. ( 
RepresentaciOn gràfica del esquema de trazado ( 
Comprobante de pago de las tasas establecidas. ( 

COMPLETA ( ) INCOMPLETA ( 

Firma Responsa 

Fecha: 
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Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el expediente 
indicado en la referencia, reine los requisitos de forma establecidos en la Decision 486 de la 
Cornisión de Ia Cornunidad Andina, ci Tratado de Cooperación en Materia de Patentes (PCT), ci 
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