
l|||||||||||||ll||l||||||||l||||||||||||||||||||||||||||||||l||||||||||||l|||||||||||||||| 
US 20040003559A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2004/0003559 A1 

Minke et al. (43) Pub. Date: Jan. 8, 2004 

(54) DOORS AND METHODS OF PRODUCING Related US. Application Data 
SAME 

(63) Continuation-in-part of application No. 10/131,056, 
(76) Inventors: Ronald C. Minke, Leo-Cedarville, IN ?led on Apr. 24, 2002. 

(US); G. Daniel Templeton, Fort 
Wayne, IN (Us); David R, Redding, Publication Classi?cation 
Fort Wayne, IN (US); Steven P. 
Kepler, LeWCedarviHe, IN (US); John (51) Int. Cl.7 .............................. .. E04C 1/00; E04C 2/54 
E_ Nemazi, Bloom?eld H1115, MI (US) (52) US. Cl. ........................................ .. 52/3099; 52/7841 

(57) ABSTRACT 
Correspondence Address: 
BROOKS KUSHM AN P_C_ One aspect of the present invention is directed to a door, and 
1000 TOWN CENTER more speci?cally, to a door that includes a Web and a rigid 
TWENTY_SEC()ND FLOOR foamed core. In one embodiment, a door is disclosed Which 
SOUTHFIELD, MI 48075 (Us) comprises a door shell having a generally planar construc 

tion With marginal edges and ?rst and second door skins 
helping to de?ne an interior door cavity, a Web disposed 

(21) Appl, N()_j 10/426,933 Within the interior door cavity, and a rigid foamed cemen 
titious core disposed Within the interior door cavity and 

(22) Filed: Apr. 29, 2003 cooperating With the Web. 

26 



Patent Application Publication Jan. 8, 2004 Sheet 1 0f 6 US 2004/0003559 A1 



Patent Application Publication Jan. 8, 2004 Sheet 2 0f 6 US 2004/0003559 A1 

..., ~,..q...4......,... ‘ ..1...?::???..§.% i....:Ezzzzzz... ,z....................................”0“~~ 
5 

0 6 

/ / 



Patent Application Publication Jan. 8, 2004 Sheet 3 0f 6 US 2004/0003559 A1 

1"’ V\/ / / 
H 

,- 128 

/ 

- T 
TO RETURN LINE FROM HEATER LINE AND HEATER 



Patent Application Publication Jan. 8, 2004 Sheet 4 0f 6 US 2004/0003559 A1 

Exam 

\ 77777775 
“ $77728 / 

8 

m5? ‘ 5x777 \ >733 §\ 75777577827777 55$ 757775 /.$ 
£\ 

7 7 7 7 

20:38 27mm E7277 

%\ 5777970 %\ 27777767 w: 5529: /E 
7 7 f 7 7 

g 7% %\ wuwmmw ‘ @2575 n 7775777 72777775, 

7 f K 

E NR 

HZJ?wME $577 77 _< 



Patent Application Publication Jan. 8, 2004 Sheet 5 0f 6 US 2004/0003559 A1 



Patent Application Publication Jan. 8, 2004 Sheet 6 0f 6 US 2004/0003559 A1 

PALLETS j 

FILLED FILLED —~. CURING: TRIM / 
DOORS DOORS _>| AREA LINE 

VACUUM/SLURRY SOURCE 

rub-"7 
VACUUM/SLURRY SOURCE 

142% _ u‘ 142 
UNFILLED UNFILLED 4 

140 ’\ DOORS IN DOORS 1Nv \140 
DOOR DOOR A 

SHELL BANKS - SHELL BANKS 



US 2004/0003559 A1 

DOORS AND METHODS OF PRODUCING SAME 

CROSS-REFERENCE TO A RELATED 
APPLICATION 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 10/131,056, ?led Apr. 24, 2002, 
entitled “High Performance Door”, Which is hereby incor 
porated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] One aspect of the present invention is directed to a 
door, and more speci?cally, to a door that includes a Web and 
a rigid foamed core. 

[0004] 2. Background Art 

[0005] Door systems have been designed to pass security 
tests, such as British standard PAS 23 (PAS 23), British 
standard PAS 24 (PAS 24), and Florida Building Code Test 
TAS/PA 201 (TAS/PA 201). These door systems are cus 
tomarily designed to prevent forcible entry by tools as 
de?ned by PAS 23 and PAS 24 and to pass an impact test 
simulating large missile debris impact during high velocity 
Wind storms, such as hurricanes or typhoons, as de?ned by 
TAS/PA 201. 

[0006] Many steel doors pass some security tests. HoW 
ever, these doors are less desirable as entry Way doors since 
they lack aesthetic detail, rust and dent readily. For example, 
entry Way doors to common areas in apartment complexes 
and hotels experience signi?cant use and receive substantial 
physical abuse, lending to signi?cant rusting and denting. 
By Way of another example, entry Way doors along salt 
Water coasts receive substantial physical abuse and are 
susceptible to corrosive chemical attack. 

[0007] Other doors are particularly successful in resisting 
rust and denting. For example, ?berglass reinforced plastic 
(FRP) doors, glass reinforced plastic (GRP) doors, simple 
?berglass doors, thermoplastic doors (such as PVC doors, 
poly-carbonate-skinned doors), and acrylic-capped acryloni 
trile butadiene styrene (ABS) skinned doors commonly have 
this positive attribute. This success can be partially attrib 
uted to minimiZing the effects of rusting and denting While 
offering an aesthetically pleasing appearance at a reasonable 
price. 

[0008] HoWever, these doors have had dif?culty meeting 
the requirements of PAS 23 and PAS 24. For example, the 
plastic on these doors can be cut With tools, such as utility 
knives and Wrecking bars. These doors have dif?culty 
absorbing the impact of a nine pound 2“><4“ piece of Wood 
traveling at approximately 35 miles per hour, as required by 
TAS/PA 201. These results are unacceptable to certain 
customers, particularly public housing of?cials Who control 
speci?cations for apartments in the United Kingdom and to 
building code officials in high velocity Wind Zone areas, such 
as Florida in the United States. 

[0009] In light of the disadvantages inherent in the doors 
available in the market place, it Would be desirable to 
provide a door that successfully passes PAS 23, PAS 24 
and/or TAS/PA 201 tests. Moreover, it Would be desirable to 
provide a door that resists denting and rusting and is 
reasonably priced through reduced material costs. Addition 
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ally, it Would be desirable to provide a door that is a positive 
pressure ?re rated door and/or retards sound transmission. 

SUMMARY OF THE INVENTION 

[0010] According to one aspect of the present invention, 
doors are provided that can be used as security doors that can 
pass PAS 23, PAS 24, and/or TAS/PA 201 tests. 

[0011] An aspect of the present invention provides doors 
that resist denting and are reasonably priced. 

[0012] Another aspect of the present invention provides 
doors that are positive pressure rated doors. 

[0013] Yet another aspect of the present invention pro 
vides doors that retard sound transmission. 

[0014] In certain embodiments of the present invention, a 
door comprising a door shell having a generally planar 
construction With marginal edges and ?rst and second door 
skins helping to de?ne an interior door cavity, a mat Within 
the interior door cavity, and a rigid foamed cementitious 
core Within the interior door cavity is disclosed. In certain 
embodiments, the mat includes openings, for example, a 
Web. Examples of materials suitable for the mat, include, but 
are not limited to a substantially rectangular plastic bladder 
?lled With gas, or a ballastic resistant material. The door 
shell can be comprised of a bloW-molded material, for 
example, a pre-pigmented plastic, a thermoformed material 
or a tWin-sheet thermoformed material. The door skins can 
be comprised of, for example, ?berglass or a thermoplastic 
material. 

[0015] The rigid foamed cementitious core can cooperate 
With the mat. In one embodiment, the rigid foamed cemen 
titious core is comprised of a foamed cement slurry. The 
rigid foamed cementitious core can be disposed betWeen the 
?rst and second door skins and on at least one side of the 
Web. Alternatively, the core can be disposed on both sides of 
the Web. The Web can be offset toWards one of the door skins 
or substantially centered in the interior door cavity. The Web 
can be comprised of many different materials, for example, 
metal screen, polymer Woven sheet, or expanded metal 
mesh. 

[0016] In certain embodiments, the door can further com 
prise an adhesive layer partially coating the internal surface 
of at least one door skin for at least partially adhering the 
rigid foamed cementitious core to the at least one door skin. 
Examples of suitable adhesives include, but are not limited 
to, latex acrylic, hot melt urethane, epoxy, pressure sensitive 
adhesives, and radiation cured adhesives. 

[0017] In certain embodiments, the rigid foamed cemen 
titious core prevents the passage of ?re for at least about 20 
minutes using test method ASTM E2074-00 or at least about 
30 minutes using test method BSI 476/22. In other embodi 
ments, the rigid foamed cementitious core prevents the 
passage of ?re for at least 45 minutes using test method 
ASTM E2074-00 or at least about 60 minutes using test 
method BSI 476/22. In yet other embodiments, the foamed 
cementitious can provide a sound transmission coef?cient 
rating of at least about 27 using test method ASTM E-413. 
The foamed cementitious core can also have a compressive 
strength of at least about 210 kPa. 

[0018] Another aspect of the above-mentioned door 
includes a door shell having a door frame having ?rst and 
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second rails and ?rst and second stiles. In those embodi 
ments With an expanded metal mesh Web, the mesh can 
include apertures having a ?rst dimension longer than a 
second dimension. In certain embodiments, the ?rst dimen 
sion can be substantially parallel to the ?rst and second 
stiles. It should be understood that more than one Web can 
be disposed Within the interior door cavity. 

[0019] In another embodiment of the present invention, a 
door comprising a door frame and at least one door skin 
being connected in helping to de?ne an interior door cavity, 
a mat Within the interior door cavity, and a rigid foamed 
cementitious core Within the interior door cavity is dis 
closed. 

[0020] Another embodiment of the present invention is a 
method of constructing a door. The method comprises 
providing a door shell having a generally planar construction 
With marginal edges and ?rst and second door skins helping 
to de?ne an interior door cavity, disposing a mat Within the 
interior door cavity, and disposing a rigid foamed cementi 
tious core Within the interior door cavity. In certain embodi 
ments, the mat can include opening, for example, a Web. In 
some embodiments, the rigid foamed cementitious core 
cooperates With the Web. In certain embodiments, the Web is 
disposed Within the interior door cavity prior to disposing 
the rigid foamed cementitious core Within the interior door 
cavity. The Web can be disposed offset toWard one of the 
door skins or substantially centered in the interior door 
cavity. The Web can be secured to at least one of the door 
skins or alternatively to the marginal edges of the door shell. 

[0021] In another embodiment, the method further com 
prises forming a shelf into the marginal edges of the door 
shell. The forming step can be comprised of removing a 
portion of the marginal edges such that a ?rst and second 
shelf surface is formed into the marginal edges. In certain 
embodiments, the ?rst shelf surface is substantially parallel 
to the ?rst and second door skins and the second shelf 
surface is substantially perpendicular to the ?rst and second 
door skins. In certain embodiments, at least a portion of the 
Web can be secured to at least a portion of the ?rst shelf 
surface. The ?rst shelf surface can be offset toWard one of 
the door skins or substantially centered betWeen the ?rst and 
second door skins. 

[0022] In yet another embodiment of the present inven 
tion, a door is provided that comprises a door shell having 
generally planar construction With marginal edges and ?rst 
and second door skins helping to de?ne an interior door 
cavity, a polymeric shell disposed on the interior surface of 
at least one of the door skins, and a rigid foam core disposed 
Within the interior door cavity. In certain embodiments, the 
polymeric shell is the cured product of a curable mixture. 
The curable mixture can include the folloWing components: 
a curable resin, a co-curable monomer and a ?brous rein 
forcement material. The rigid foam core can be a rigid 
foamed cementitious core and more particularly a foamed 
cement core. Alternatively, the rigid foam core can be 
comprised of a rigid foamed polyurethane core. 

[0023] Yet another embodiment of the present invention 
includes a door comprising a door shell having a generally 
planar construction With marginal edges and ?rst and second 
door skins helping to de?ne an interior door cavity, a Web 
disposed Within the interior door cavity and offset toWards 
one of the door skins, and a rigid foamed polyurethane core 
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disposed Within the interior door cavity and cooperating 
With the Web. In certain embodiments, the mat can include 
openings, for example, a Web. The door shell can include a 
door frame having ?rst and second rails and ?rst and second 
stiles. The Web can be comprised of expanded metal mesh 
that includes apertures having a ?rst dimension longer than 
a second dimension. In one embodiment, the ?rst dimension 
is substantially parallel to the ?rst and second stiles. The 
rigid foamed polyurethane core can be comprised of the 
cured polyurethane foam and in some cases, can have a 
density of at least about 2.0 lbs/ft3. 

[0024] Another embodiment of the present invention 
includes a door comprised of a door shell having a generally 
planar construction With marginal edges and interior and 
exterior door skins helping to de?ne an interior door cavity, 
a Web means for preventing access to the interior door skin 
from the exterior door skin, and a rigid foamed cementitious 
core extending betWeen and connecting portions of the 
interior and exterior door skins. The Web means can be 
disposed Within the interior door cavity. In certain embodi 
ments, the rigid foamed cementitious core extends betWeen 
and connects substantial portions of the skins. The rigid 
foamed cementitious core can be comprised of a rigid 
foamed cement core. The rigid foamed cementitious core 
means can provide the folloWing attributes: the prevention 
of the passage of ?re for at least about 20 minutes using test 
method ASTM E2074-00 or at least about 30 minutes using 
test method BSI 476/22, sound transmission coef?cient 
rating of at least about 27 using test method ASTM E-413, 
and/or a compressive strength of at least about 210 kPa. In 
other embodiments, the rigid foamed cementitious core 
prevents the passage of ?re for at least 45 minutes using test 
method ASTM E2074-00 or at least about 60 minutes using 
test method BSI 476/22. 

[0025] These and other aspects and embodiments of the 
present invention Will become more apparent, clearly under 
stood and appreciated from a reading of the speci?cation in 
conjunction With the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] The features of the present invention Which are 
believed to be novel are set forth With particularity in the 
appended claims. The present invention, both as to its 
organiZation and manner of operation, together With further 
objects and advantages thereof, may best be understood With 
reference to the folloWing description, taken in connection 
With the accompanying draWings: 

[0027] FIG. 1A is a front elevational vieW of a security 
door according to an embodiment of the present invention; 

[0028] FIG. 1B depicts an exploded vieW of a portion of 
expanded metal mesh in accordance With an embodiment of 
the present invention; 

[0029] FIG. 2 depicts an exploded perspective vieW of a 
Web connected to the interior stile surfaces of a security door 
according to an embodiment of the present invention; 

[0030] FIG. 3 depicts an exploded perspective vieW of a 
shelf machined into the frame edge of a security door 
according to another embodiment of the present invention; 

[0031] FIG. 4 depicts an exploded perspective vieW of 
frame edges suitable for the machining of a shelf; 
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[0032] FIG. 5 depicts a ?owchart of a preferred method 
for mixing ingredients to obtain a foamed cement slurry in 
accordance With an embodiment of the present invention; 

[0033] FIG. 6 illustrates an apparatus in accordance With 
an embodiment of the present invention for ?lling interior 
door cavities With foamed cement slurry and curing the 
foamed cement slurry to produce a gas-entrained cementi 
tious core; 

[0034] FIG. 7 depicts a cross-section of a platen Which 
includes a tube for conveying a heat exchanging liquid in 
accordance With an embodiment of the present invention; 
and 

[0035] FIG. 8 depicts an overhead vieW of a schematic 
plant layout to be used in a system for producing doors in 
accordance With an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0036] As required, detailed embodiments of the present 
invention are disclosed herein. HoWever, it is to be under 
stood that the disclosed embodiments are merely exemplary 
of the invention that may be embodied in various and 
alternative forms. The ?gures are not necessarily to scale, 
and some features may be exaggerated or minimiZed to 
shoW details of particular components. Therefore, speci?c 
structural and functional details disclosed herein are not to 
be interpreted as limiting, but merely as a representative 
basis for the claims and/or as a representative basis for 
teaching one skilled in the art to variously employ the 
present invention. 

[0037] Aspects of the present invention Will noW be 
described in detail With reference being made to the accom 
panying draWings. According to the embodiment illustrated 
in FIG. 1A, door 10 is a hinged entry Way door. It is 
understood that door 10 refers to, but is not limited to, 
hinged patio doors, sliding patio doors, hinged interior 
doors, impact-resistant doors suitable for meeting high Wind 
velocity building codes, and general commercial grade 
doors. Door 10 can also be ?tted With a translucent panel, ie 
a doorlite assembly or side light assembly. For example, an 
opening can be cut in door 10 to accept an inserted doorlite 
assembly. Alternatively, door 10 can be ?tted With a frame 
assembly for accepting the translucent panel 12. 

[0038] Door 10 can have many different siZes, shapes, and 
uses. In certain embodiments, door 10 can have a thickness 
of betWeen about 0.5 inches and about 3 inches. In other 
embodiments, door 10 can have a thickness of betWeen 
about 1.25 inches and about 1.85 inches. In certain embodi 
ments, door 10 can have a height of betWeen about 48 inches 
and about 96 inches. In other embodiments, door 10 can 
have a height of betWeen about 74 inches and about 96 
inches. In certain embodiments, door 10 can have a Width of 
betWeen about 8 inches and about 48 inches. In other 
embodiments, door 10 can have a Width of betWeen about 10 
inches and about 44 inches. In yet other embodiments, door 
10 can have a Width of betWeen about 30 inches and about 
42 inches. 

[0039] As shoWn in FIG. 1A, door shell 14 includes ?rst 
door skin 16, second door skin 18 and door frame 20. It 
should be understood that one door skin can be an exterior 
door skin and the other door skin can be an interior door skin 
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based on hoW the door is hinged to the entry Way. In the 
illustrated embodiment, the exterior door skin typically 
faces an outside environment and the interior door skin faces 
an inside environment (i.e. the inside of a house containing 
the entry Way for hinging the door). Door shell 14 helps to 
de?ne interior door cavity 22. Door shell 14 can be com 
prised of a bloW-molded material, for example, a pre 
pigmented plastic, a thermoformed material or a tWin-sheet 
thermoformed material. The door skins include an exterior 
side and an interior side. The interior sides face interior door 
cavity 22 and the exterior sides face aWay from interior door 
cavity 22. Suitable materials for the door skins include 
reinforced or unreinforced matrix materials of thermoset 
(i.e. thermoset materials), steel, aluminum, thermoplastic, 
ceramic, Wood or combinations thereof, preferably thermo 
set materials, and most preferably ?berglass reinforced 
thermoset materials. In certain embodiments, the door frame 
is constructed With materials that are machinable With 
common building tools. 

[0040] Door frame 20 includes a ?rst stile 24 and a second 
stile 26. Stiles 24 and 26 are parallel to one another. Stiles 
24 and 26 are positioned in a perpendicular relationship to 
?rst rail 28 and second rail 30. Second rail 30 is parallel to 
and spaced apart from ?rst rail 28. First rail 28 and second 
rail 30 extend betWeen and connect to stiles 24 and 26. Stiles 
24 and 26 and rails 28 and 30 can be constructed of 
laminated or unlaminated Wood. Stiles 24 and 26 can also be 
a holloW channel of pultruded or extruded reinforced plastic, 
a metal holloW channel, a partially or totally metal rein 
forced channel made of a material other than metal, or a 
compressed mineral stile. According to FIG. 1A, door frame 
20 has a rectangular geometric con?guration. HoWever, it is 
understood that door frame 20 can be arranged in a variety 
of geometric con?gurations depending upon the desired 
application. For example, door frame can have a radiused or 
arched top typical of “mission style” architecture. 

[0041] First hinge insert 32, second hinge insert 34 and 
lock insert 36 can be inserted into the door shell 14. Hinge 
inserts 32 and 34 can be fastened to second stile 26, adhered 
to either or both ?rst door skin 16 or second door skin 20, 
or inserted into pre-de?ned spaces in either or both ?rst door 
skin 16 or second door skin 18. Lock insert 36 can be 
fastened to ?rst stile 24, adhered to either or both ?rst door 
skin 16 or second door skin 18, or inserted into pre-de?ned 
spaces in both or either door skins 16 and/or 18. First hinge 
plate 38 and second hinge plate 40 can be secured to ?rst 
hinge insert 32 and second hinge insert 34 by using a screW, 
nail, or similar fastener. Lock apparatus 42 can be secured to 
lock insert 38 by using a screW, nail or similar fastener. 

[0042] Referring to FIG. 1A, Web 44 can be disposed 
Within interior door cavity 22. In certain embodiments, the 
material used for Web 44 provides impact resistance and can 
prevent access to the interior door skin from the exterior side 
of the door skin by using, for example, sharp cutting tools. 
Portions of Web 44 can be removed so that Web 44 does not 
interfere With hinge inserts 32 and 34 and lock insert 36. 
Also, it should be understood that a plurality of layers of 
Webs can be used for impact and intrusion resistance 
requirements. 

[0043] Examples of Web materials that provide impact 
resistance include, but are not limited to, plastic Web mate 
rials, such as rubber-based plastics, soft durometer plastics, 
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and polyole?n Web materials. An example of a suitable soft 
durometer plastic can be a vinyl rubber mat. In certain 
embodiments, vinyl rubber mat sheets With a thickness of 
about 0.25 inches can be used. Suitable polyole?n Web 
materials include those typically used as snoW fences and/or 
construction barriers. In certain embodiments, these types of 
Webs With a thickness of about 0.1 inches are used. It should 
be understood that Web materials suitable for impact resis 
tance need not be primarily planar sheets and can have 
signi?cant thickness (in the range of about 0.01 inches to 
about 0.75 inches), for example dimensional mono?lament 
materials such as COLORBOND available from BHP Steel 
of Australia. 

[0044] Examples of Web materials that are suitable for use 
and that also provide impact resistance and prevention of 
access to the interior door skin from the exterior door skin 
using, for example, sharp cutting tools include, but are not 
limited to, metal screen, polymer Woven screen, expanded 
metal mesh, and Wire form. 

[0045] In other embodiments, a mat can be disposed 
Within interior door cavity 22 and is generally rectangular in 
shape. It should be understood that a mat may or may not 
have openings. Examples of materials for mats, can include, 
but are not limited to, a plastic chamber With in?ating gas, 
a ballistic resistant material, gypsum core, a solid metal mat, 
and a solid polymeric sheet. In certain embodiments, the mat 
can alloW the foamed cement slurry to be poured on both 
sides of the mat. 

[0046] FIG. 1B illustrates an exploded portion of 
expanded metal mesh in accordance With an embodiment of 
the present invention. The expanded metal mesh is prefer 
ably comprised of a netWork of apertures 46, ie openings, 
having a ?rst dimension 48 and a second dimension 50. In 
certain embodiments, the ratio of the ?rst dimension to the 
second dimension, otherWise referred to as the aspect ratio, 
can be greater than about 1.1. In other embodiments, the ?rst 
dimension can be about 0.2 inches to about 1.5 inches and 
the second dimension can be about 0.18 inches to about 1.35 
inches. HoWever, it should be understood that the ?rst and 
second dimensions can be greater than about 1.5 inches and 
about 1.35 inches, respectively, provided that the apertures 
are small enough to not alloW penetration by a hand of an 
intruder and/or an impacting object through the expanded 
metal mesh. It should also be understood that the ?rst and 
second dimensions can be less than about 0.2 inches and 
about 0.18 inches, respectively, provided that the apertures 
are large enough to alloW a rigid foam to pass through the 
expanded metal mesh during pouring (this step is described 
in greater detail beloW). 

[0047] In certain embodiments, the thickness of the 
expanded metal mesh can be about 0.3 inches to about 2.0 
inches. In other embodiments, the thickness can be 0.04 
inches. Suitable thicknesses can provide a relatively inex 
pensive Web material While providing the advantages of 
impact resistance and entry prevention. In certain embodi 
ments, Web 44 is comprised of expanded metal mesh Which 
can be disposed Within interior door cavity 22 for maximum 
tensile strength by orienting the expanded metal mesh so 
that the ?rst dimension is parallel to rails 28 and 30. 

[0048] FIG. 2 depicts an embodiment for disposing Web 
44 Within interior door cavity 22. The lengthWise edges of 
Web 44 can be bent to form ?rst bent portion 52 and second 
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bent portion 54. Bent portions 52 and 54 can have a uniform 
Width of about 0.5 inches and about 1.0 inches. In certain 
embodiments, bent portions 52 and 54 can be substantially 
perpendicular to the adjoining ?at portion 56 of Web 44 and 
bent in the same direction so that they face each other. Bent 
portions 52 and 54 can be secured to at least a portion of ?rst 
stile surface 58 and second stile In certain embodiments, ?at 
portion 56 is closer to the exterior door skin than the interior 
door skin so that the added layer of protection (i.e. Web 44) 
is closer to the exterior door skin Which is vulnerable to 
attack. 

[0049] FIGS. 3 and 4 depict another embodiment for 
disposing Web 44 Within interior door cavity 22. In the 
depicted embodiment, shelf 62 is machined, or otherWise 
formed, into all four sides of the frame edge. HoWever, it 
should also be understood that shelf 62 may be machined 
into a portion the frame edge contained on stiles 24 or 26 or 
contained on rails 28 and 30. According to FIGS. 3 and 4, 
shelf 62 is machined into ?rst frame edge 64 Which is 
adjacent to ?rst door skin 16 upon assembly of door 10. It 
should be understood that shelf 62 can also be machined into 
second frame edge 66 Which is adjacent to second door skin 
18 upon assembly of door 10. 

[0050] Shelf 62 is comprised of ?rst shelf surface 68 and 
second shelf surface 70. In certain embodiments, ?rst shelf 
surface 68 is substantially parallel to door skins 16 and 18 
and second shelf surface 70 is substantially perpendicular to 
door skins 16 and 18. In certain embodiments, the Width of 
?rst shelf surface 68 can be at most about half the Width of 
stiles 24 and 26. In certain embodiments, the Width of 
second shelf surface 70 can be in the range of about the 
thickness of Web 44 and about half the thickness of door 10. 

[0051] In certain embodiments, the Width of second shelf 
surface 70 is about the thickness of Web 44 and shelf 62 is 
machined into the frame edge Which is adjacent to the 
exterior door skin upon assembly. In certain embodiments, 
the door assembly provides the added layer of protection, i.e. 
Web 44, adjacent to the exterior door skin Which is vulner 
able to attack. 

[0052] In certain embodiments, the length and Width of 
Web 44 is greater than the length and Width of interior door 
cavity such that the edges of Web 44 lay ?at upon ?rst shelf 
surface 64 and can be secured to ?rst shelf surface 68 With 
staples, brads, nails, screWs or other fasteners. 

[0053] According to another method of disposing Web 44 
Within the interior door cavity 22, Web 44 can be placed 
Within interior door cavity 22 Without being secured to door 
frame 20. According to this embodiment, Web 44 is secured 
Within interior door cavity 22 through the foaming process, 
described in more detail beloW. 

[0054] In certain embodiments, door skins 16 and 18 are 
secured to door frame 20 after Web 44 is secured to door 
frame 20. In these embodiments as Well as others, door skins 
16 and 18 are secured to door frame 20 With an adhesive. 
Suitable adhesives include, but are not limited to, latex 
acrylic, hot melt urethane, epoxy, pressure sensitive adhe 
sives, and radiation cured adhesives. It is understood that 
door skins 16 and 18 can include interlocking edges that 
function to secure door skins 16 and 18 to door frame 20. 
Alternatively, an interlocking skin can be used instead of 
?rst door skin 16 and second door skin 18. The interlocking 
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door skin ?ts over the door frame 18 and the edges of the 
interlocking door skin mate together, for example, With 
snap-?ts. 
[0055] In certain embodiments of the present invention, a 
rigid foam core disposed Within the interior door cavity is 
then provided, as described in greater detail below. In certain 
embodiments, the rigid foam core prevents the passage of 
?re for at least about 20 minutes using test method ASTM 
or at least about 30 minutes using test method BSI 476/22. 
In other embodiments, the rigid foamed cementitious core 
prevents the passage of ?re for at least 45 minutes using test 
method ASTM E2074-00 or at least about 60 minutes using 
test method BSI 476/22. In certain embodiments, the rigid 
foam core provides a sound transmission coef?cient rating 
of at least about 27 using test method ASTM E-413. In 
certain embodiments, the rigid foam core can have a com 
pressive strength of at least about 210 kPa (about 30 lbf/in2). 
Examples of foams that provide rigid foam cores With the 
?re and sound ratings disclosed above include polyurethane 
foams having a minimum density of at least about 2.0 lb/ft3 
and those formed from gas-entrained cementitious materials. 
In certain embodiments, the gas-entrained cementitious 
material can be a controlled loW strength cementitious 
material, or more speci?cally an air-modi?ed controlled loW 
strength cementitious material, or most speci?cally a 
foamed cement slurry. 

[0056] Gas-entrained cementitious materials refer to inor 
ganic materials or mixtures of inorganic materials Which sets 
and develops strength by a chemical reaction With Water by 
formation of hydrates, and Which entrains more than about 
5 volume % gas, preferably betWeen about 10 and about 80 
volume %, more preferably betWeen about 30 and about 60 
volume %, and most preferably betWeen about 40 and about 
55 volume %. It is understood that the gas can come from 
a variety of sources including, but not limited to direct gas 
injection, microspheres containing gases, porous particles 
containing gases, and in-situ chemical reactions or changes 
in the state of matter. It is further understood that materials 
entrained may not alWays be in the gaseous phase, particu 
larly When environmental temperatures to Which the article 
is exposed change signi?cantly. It is further understood that 
the gases may migrate through time and be replaced by other 
gases or liquids. 

[0057] Controlled loW strength cementitious material 
(CLSM), a subset of gas-entrained cementitious materials, 
refers to a generic term for ?oWable cementitious materials 
having a self-compacting property and a compressive 
strength of less than about 1,200 lbf/in2 (8.27 Mpa) and an 
uncon?ned ultimate compressive strength of betWeen about 
30 lbf/in2 and about 500 lbf/in2. In other embodiments, an 
uncon?ned compressive strength of betWeen about 50 lbf/in2 
and about 250 lbf/in2. CLSMs are also commonly referred 
to as ?oWable ?ll, ?oW ?ll, or controlled density ?ll. 

[0058] Air-modi?ed controlled loW strength cementitious 
materials can be referred to as a CLSM Which has entrained 
in it more than 5 volume % air. In certain embodiments, the 
entrainment can be betWeen about 10 to about 80 volume % 
air. In other embodiments, the entrainment can be betWeen 
about 30 to about 60 volume % air. In yet other embodi 
ments, the entrainment can be about 40 to about 55 volume 
% air. 

[0059] Foamed cement slurries can refer to a type of 
air-modi?ed controlled loW strength cementitious material 
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in Which the cementitious material is any type of hydraulic 
cement, and in some embodiments Portland cement, in 
Which air or other gases are entrained at more than about 5 
volume % air or other gas. In certain embodiments, the 
entrainment can be betWeen about 10 to about 80 volume % 
air or other gas. In other embodiments, the entrainment can 
be betWeen about 30 to about 60 volume % air or other gas. 
In yet other embodiments, the entrainment can be betWeen 
about 40 to about 55 volume % air or other gas. Portland 
cement can be de?ned in ASTM C-150 and is a variety of 
blended hydraulic cement as de?ned in ASTM C-595. 

[0060] In certain embodiments, foamed cement slurries 
can be utiliZed to produce gas-entrained cementitious cores 
by transferring the foamed cement slurry into the interior 
door cavity 22 and curing the slurries. It should be under 
stood that the curing occurs through a hydration, otherWise 
referred to as a Water-based reaction. The foamed cement 
slurry can be prepared by mixing a combination of ingre 
dients. FIG. 5 depicts a ?oWchart of a method for mixing 
ingredients to obtain a foamed cement slurry in accordance 
With the present invention. According to FIG. 5, cement 72 
and Water 74 are mixed in a high speed mixer 76 to produce 
cement slurry 78. As depicted in block 80, a breWing step is 
utiliZed to produce foaming solution 82. Typically, the 
breWing step includes mixing air and Water With a foaming 
agent to produce a foaming solution With entrained air. In 
one embodiment, cement slurry 78, foaming solution 82, 
and expanded polystyrene (EPS) beads 84 are introduced 
into gentle mixer 86 and mixed to produce foamed cement 
slurry 88. Optionally, ?ber spools 90 can be fed into chopper 
92 to produce reinforcement ?bers 96, Which can be intro 
duced into gentle mixer 86 along With the other ingredients. 
Once mixed, the foamed cement slurry can be transferred 
into interior door cavity 22. 

[0061] In certain embodiments, the Water to cement ratio 
in the foamed cement slurry is greater than about 38 parts 
Water to about 100 parts cement by Weight in order to 
provide strength to the resulting door member. Optional 
additives, such as Water reducers, setting accelerators, super 
plasticiZers, reinforcement ?bers, and expanded polystyrene 
beads, can be added to the foamed cement slurry to enhance 
properties, such as How rate, curing rate, Weight, or rigidity. 
It should be understood that reinforcing ?bers refer to a ?ber 
or a bundle of ?bers having an aspect ratio greater than about 
4, Which results in one or more increased mechanical 
properties When present. 

[0062] Water reducers, in general, improve the Workability 
of cement slurries and reduce the amount of mixing Water 
for a given Workability. Typically this is about 5-15% 
reduction in Water usage. Water reducers can be frequently 
draWn from the groups consisting of condensed naphthalene 
sulfonic acids, salts of lignosulfonic acids, salts of hydroxy 
carboxylic acids, carbohydrates and blends thereof. Super 
plasticiZers, also knoWn as super?uidiZers, super Water 
reducers, and high range Water reducers, are a class of Water 
reducers capable of reducing the Water usage by at least 
about 30%. While not being bound to any one theory, it is 
believed that superplasticiZers break doWn the large irregu 
lar agglomerates of cement particles by virtue of de?occu 
lation due to adsorption and electrostatic repulsion, as Well 
as some steric effects. SuperplasticiZers are typically draWn 
from a group consisting of sulfonated melamine-formalde 
hyde condensates, sulfonated naphthalene-formaldehyde 
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condensates, modi?ed lignosulfonates, sulfonic acid esters, 
polyacrylates, polystyrene sulfonates, and blends thereof. 

[0063] Many cements that are suitable for use in the 
present invention contain additives. These additives can 
include cementitious and poZZolanic additives. Cementi 
tious additives refer to an inorganic material or mixture of 
inorganic materials Which forms or assists to form cemen 
titious materials Which develops strength by chemical reac 
tion With Water by formation of hydrates. Cementitious 
additives are generally rich in silica and alumina. According 
to ASTM C-539-94, poZZolanic additives refer to siliceous 
or alumino-siliceous material Which in itself possesses little 
or no cementitious value, but Which When in ?nely divided 
form and in the presence of moisture Will chemically react 
With alkali and alkaline earth hydroxides at ordinary tem 
peratures to form or assist in forming compounds possessing 
cementitious properties. Examples of poZZolanic additives 
can include Class C ?y ash from burning lignite coal, Class 
F ?y ash from burning bituminous coal, pulveriZed-fuel ?y 
ash, condensed silica fume, metakaolin, rubber ash, and 
glass cullet. Additives found in cement are particularly 
useful in increasing the mass of the resulting door member. 

[0064] Insulating gases can replace entrained air to pro 
vide greater insulation. These gases include molecules that 
generally have a higher atomic mass than air. Possible 
examples include halocarbons and hydrohalocarbons, such 
as HCFC-22, HFC-134a, HFC-245fa, HFC-365mfc; noble 
gases, such as argon, xenon, and krypton; sulfur hexa?uo 
ride; hydrocarbons, such as pentane; and mixtures thereof. 

[0065] FIG. 6 depicts an apparatus in accordance With an 
embodiment of the present invention for ?lling interior door 
cavities With foamed cement slurry and curing the foamed 
cement slurry to produce a gas-entrained cementitious core. 
In the depicted embodiment, the ?lling structure is com 
prised of door shell bank 98, ?lling station 100, and heat 
exchanger system 102. 

[0066] Door shell bank 98 is comprised of sled 104 having 
?rst and second sled panels 106 and 108. In certain embodi 
ments, sled panels 106 and 108 can be generally rectangular 
in shape and constructed from plyWood. The longer edges of 
generally rectangular sled panels 106 and 108 can be ?tted 
With a ?rst and second plurality of castors 110 and 112, 
respectively, for facilitating movement of sled 104 around an 
assembly ?oor. 

[0067] In the depicted embodiment, door shell bank 98 is 
also comprised of ?rst and second reinforcement shell ends 
114 and 116, ?rst and second platen shell 118 and 120, a 
plurality of door shells 122, and at least one platen center 
shell 124, Which are loaded onto sled 104 in preparation for 
?lling the plurality of door shells 122 With the foamed 
cement slurry. In alternative embodiments, reinforcement 
can be provided by a plurality of metal reinforcement sheets 
of substantial thickness (betWeen about 0.5 inches to about 
2.0 inches) placed betWeen the door shell or by the door 
frame itself if made out of fabricated metal, for example, in 
the case of metal ?re doors. In yet other embodiments, the 
reinforcement can be provided by a plurality of spaced apart 
and reinforced open mouth cavities such that each reinforced 
cavity is suitable for housing at least one article shell. In 
certain embodiments, the loading process is comprised of 
orienting sled 104 such that second sled panel 108 is 
substantially parallel to the assembly ?oor, sliding items 114 
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through 124 onto second sled panel 108 in an order, and then 
tipping sled 104 about ninety degrees so that ?rst sled panel 
106 is substantially parallel to the assembly ?oor. In certain 
embodiments, the order from one end to the other end of sled 
104 can be the folloWing: ?rst reinforcement shell end 114, 
?rst platen shell 118, door shell 120, platen center shell 124, 
door shell 120, second platen shell 122, and second rein 
forcement shell end 116. It is fully contemplated that greater 
than tWo door shells can be loaded onto sled 104 as long as 
additional platen center shells 124 are loaded in betWeen the 
door shells. In certain embodiments, 10-15 door shells With 
11-16 platen center shells 124 are loaded onto sled 104. 
HoWever, it should be understood that this is merely exem 
plary of the amount doors that can be paired in tandem With 
platen center shells. Other amounts can be used based on the 
amount of time necessary to set the foamed cement slurry. 
First rail of each door shell 120 faces upWard from an 
assembly ?oor and second rail of each door shell 120 
preferably sits ?ush against ?rst sled panel 106 after sled 104 
can be tipped about ninety degrees. 

[0068] In certain embodiments, reinforcement shell ends 
114 and 116 are generally rectangular in shape With a height 
and length similar to door shell 122 and can be comprised of 
a metal alloy sheet of substantially uniform thickness Which 
is fabricated into a one-piece, holloW rectangular box With 
strength sufficient to resist buckling under vacuum condi 
tions. Suitable pure metal or metal alloys for this purpose, 
include, but are not limited to, aluminum, stainless steel, 
carbon steel, cast iron, and alloys thereof. In certain embodi 
ments, the Width of reinforcement shell ends 114 and 116 
can be in the range of about 0.05 inches to about 4.0 inches. 
In other embodiments, the Width can be in the range of about 
0.625 inches to about 1.0 inches. In certain embodiments, 
the Width can be in the range of about 0.625 inches to about 
0.75 inches. 

[0069] In certain embodiments, platen shells 118, 120, and 
124 can be generally rectangular, With a height and length 
similar to door shell 122. Such platens can be comprised of 
a metal sheet of substantially uniform thickness Which is 
fabricated into a one-piece, holloW rectangular box With 
strength suf?cient to resist bucking under vacuum condi 
tions. Suitable pure metal or metal alloys for this purpose, 
include, but are not limited to, aluminum, stainless steel, 
carbon steel, cast iron, and alloys thereof. In certain embodi 
ments, the Width of reinforcement shell ends 114 and 116 
can be in the range of about 0.05 inches to about 4.0 inches. 
In other embodiments, the Width can be in the range of about 
0.625 inches to about 1.0 inches. In certain embodiments, 
the Width can be in the range of about 0.625 inches to about 
0.75 inches. 

[0070] In certain embodiments, platen shells 118, 120, and 
124 can provide heat to the foamed cement slurry encased in 
the surrounding door shells in order to decrease the green 
strength curing time, as described in greater detail beloW. 
The heat decreases the time necessary for the cement in the 
foamed cement slurry to form a structurally stable cell Wall 
around entrained gas and/or air bubbles. In certain embodi 
ments, the interior cavity of platens 118, 120, and 124 house 
a tube generally folloWing a serpentine path for conveying 
a heat exchanging liquid. It is fully understood that the other 
path con?gurations can be used as long as they can be used 
to deliver heat to a substantial portion of the platen surface. 
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[0071] For example, FIG. 7 depicts a cross-section of 
platen 118 about plane 7-7 Which includes tube 126 for 
conveying a heat exchanging liquid. In the depicted embodi 
ment, tube 126 enters the interior shell cavity of platen shell 
118 through opening 128, extends through a generally 
serpentine path and exits through opening 130. In certain 
embodiments, the heat exchanging liquid can be introduced 
into a heater for heating the liquid to a temperature in the 
range of about 1° C. to about 70° C. above ambient, more 
particularly about 10° C. to about 40° C., and most particu 
larly about 20° C. to about 35° C. In certain embodiments, 
the heat exchanging liquid can enter the interior cavity of the 
platen in tube 126 through opening 128. As the heat 
exchanging liquid ?oWs through tube 126 toWards opening 
130, it loses heat to the relatively cooler adjacent liquid 
cement slurry. This heat exchange aids in decreasing the 
green strength curing time. The cooled heat exchanging 
liquid exits the interior door cavity in tube 126 through 
opening 130 Which feeds into a return line. Preferably, the 
heat exchanging liquid is circulated for further use. 
Examples of suitable heat exchanging liquids include, but 
are not limited to, Water, oil, or THERMOL. In certain 
embodiments, the return line is connected to the heater 
through a recirculating line for recycling the heat exchang 
ing liquid to provide energy savings. 

[0072] According to the embodiment as shoWn in FIG. 6, 
?lling station 132 is comprised of ?lling noZZle 134, vacuum 
lines 136, and platform 138. NoZZle 134 can deliver foamed 
cement slurry into interior door cavity 22. The foamed 
cement slurry can be transferred into interior door cavity 
incrementally, using betWeen one and ?ve increments. In 
certain embodiments, one to three increments can be used. 
In other embodiments, one increment can be used. In certain 
embodiments, noZZle 134 can be part of a gravity feed 
system for transferring foamed cement slurry from gentle 
mixer 86 into interior door cavity 22. In these embodiments, 
the contents of gentle mixer 86 can be poured under the 
force of gravity into a hopper. The hopper can be mechani 
cally positioned over interior door cavity 22 and foamed 
cement slurry ?oW via a pump from the hopper through 
noZZle 134 into interior door cavity 22. This system can 
reduce costs by limiting the destruction of bubbles passing 
through the compressive phase of the pump. In certain 
embodiments, platform 138 is positioned over loaded door 
steel bank 98 and is in the vicinity of ?lling noZZle 134 such 
that an operator can move the ?lling noZZle betWeen door 
shells. In certain embodiments, at least one vacuum line 136 
can be attached to a shell edge of at least one platen shell 118 
for providing suction betWeen the door skin and a reinforce 
ment shell surface so that the door shell retains its pre-curing 
shape during curing. 

[0073] FIG. 8 depicts an overhead vieW of a schematic 
plant layout to be used in a system for producing doors in 
accordance With an embodiment of the present invention. In 
the depicted embodiment, the system can include a plurality 
of door shell banks 140 Which are positioned beloW at least 
one platform 142 having a vacuum and slurry source for 
supplying a vacuum to reinforcement shells of door shell 
banks 140 and delivering the gas-cementitious material to 
the interior cavity of door shells, respectively. In certain 
embodiments, the ?lled doors can be moved on door shell 
banks 140 to a curing area 144, Which can be a curing room, 
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in order to green-strength cure the ?lled door shells. After 
curing, the doors can proceed to trim line 146 and pallets 
148. 

[0074] In certain embodiments, an adhesive can be applied 
to the interior surface of each door skin of each door before 
being loaded onto sled 104. The adhesive helps to adhere the 
foamed cement slurry to the interior surfaces during the 
curing process. Examples of suitable adhesives include, but 
are not limited to, latex adhesive, epoxy, hot melt urethane, 
radiation cured adhesives, and mixtures thereof. The adhe 
sive can reduce the time necessary to achieve green-strength, 
i.e. When the door can be removed from the ?xture Without 
damage, for example, inducing cracking, and increases the 
strength of the door upon ?nal setting. It should be under 
stood that in certain embodiments the foamed cement slurry 
can reach this green-strength after at least partially curing 
the foamed cement slurry and Without the use of an adhe 
s1ve. 

[0075] According to another embodiment of the present 
invention, a curable mixture is applied to the interior surface 
of at least one door skin and the interior surface of the door 
frame. The curable mixture cures to form a polymeric shell 
Which can increase the security rating and/or the strength of 
the door. In certain embodiments, the curable mixture can be 
a viscous liquid When applied and dries upon curing to form 
a curable shell. The curable mixture can be applied to form 
the polymeric shell in a range of at least about 0.5 inches 
When dry to the full Width of the interior door frame and 
Within about 2.0 inches of the interior door frame corners to 
the full length of the interior door frame. 

[0076] In certain embodiments, the curable mixture can be 
comprised of a curable resin, a co-curable monomer, a ?ller 
material, and a ?brous reinforcement material. Suf?cient 
?ller material can be added to prevent shrinkage of the 
curable shell. The amount of ?ller material necessary varies 
according to the amount of curable resin used in the curable 
mixture. In certain embodiments, the ?ller material can 
comprise betWeen about 30% to about 80% by Weight of the 
curable mixture. Unless otherWise stated, all percentages 
disclosed are by Weight based on the total Weight of the 
curable mixture. In other embodiments, about 50% to about 
75% ?ller material can be used. In yet other embodiments, 
about 60% to about 74% ?ller material can be used. The 
?brous reinforcement material can be selected from chopped 
?berglass, Woven ?berglass mat, nonWoven ?berglass mat, 
needled ?berglass mat, aramid ?ber mat, carbon ?ber mat, 
nylon screen, rubber-coated textiles, plastic laminated ?bers, 
and combinations thereof. In certain embodiments, the 
?brous reinforcement material can comprise about 10% to 
about 40% of the curable mixture. In other embodiments, the 
?brous reinforcement material can comprise about 15% to 
about 35% of the curable mixture. In yet other embodiments, 
the ?brous reinforcement material can comprise about 17% 
to about 30% of the curable mixture. 

[0077] While embodiments of the invention have been 
illustrated and described, it is not intended that these 
embodiments illustrate and describe all possible forms of the 
invention. Rather, the Words used in the speci?cation are 
Words of description rather than limitation, and it is under 
stood that various changes may be made Without departing 
from the spirit and scope of the invention. 
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What is claimed is: 
1. A door comprising: 

a door shell having a generally planar construction With 
marginal edges and ?rst and second door skins helping 
to de?ne an interior door cavity; 

a mat Within the interior door cavity; and 

a rigid foamed cementitious core Within the interior door 
cavity. 

2. The door of claim 1 Wherein the mat includes openings. 
3. The door of claim 2 Wherein the mat is comprised of a 

Web. 
4. The door of claim 1 Wherein the mat is comprised of a 

substantially rectangular plastic bladder ?lled With gas. 
5. The door of claim 1 Wherein the mat is comprised of a 

ballastic resistant material. 
6. The door of claim 1 Wherein the door shell is comprised 

of a bloW-molding material. 
7. The door of claim 6 Wherein the bloW-molding material 

is comprised of a pre-pigmented plastic. 
8. The door of claim 6 Wherein the bloW-molding material 

is comprised of a thermoformed material. 
9. The door of claim 8 Wherein the thermoformed material 

is comprised of a tWin-sheet thermoformed material. 
10. The door of claim 1 further comprising an adhesive 

layer partially coating the internal surface of at least one 
door skin for at least partially adhering the rigid foamed 
cementitious core to the at least one door skin. 

11. The door of claim 10 Wherein the adhesive is selected 
from the group consisting of latex acrylic, hot melt urethane, 
epoxy, pressure sensitive adhesives, and radiation cured 
adhesives. 

12. The door of claim 1 Wherein the rigid foamed cemen 
titious core cooperates With the mat. 

13. The door of claim 1 Wherein the rigid foamed cemen 
titious core is comprised of a foamed cement core. 

14. The door of claim 1 Wherein the door skins are 
comprised of ?berglass. 

15. The door of claim 1 Wherein the door skins are 
comprised of a thermoplastic material. 

16. The door of claim 3 Wherein the rigid foamed cemen 
titious core is disposed betWeen the ?rst and second door 
skins and on at least one side of the Web. 

17. The door of claim 3 Wherein the rigid foamed cemen 
titious core is disposed betWeen the ?rst and second door 
skins and on both sides of the Web. 

18. The door of claim 3 Wherein the Web is offset toWards 
one of the door skins. 

19. The door of claim 3 Wherein the Web is substantially 
centered in the interior door cavity. 

20. The door of claim 3 Wherein the Web is closer to one 
of the door skins than to the other door skin. 

21. The door of claim 3 Wherein the Web is comprised of 
a metal screen. 

22. The door of claim 3 Wherein the Web is comprised of 
a polymer Woven sheet. 

23. The door of claim 1 Wherein the rigid foamed cemen 
titious core prevents the passage of ?re for at least about 20 
minutes using test method ASTM E 2074-00 or at least about 
30 minutes using test method BSI 476/22. 

24. The door of claim 23 Wherein the rigid foamed 
cementitious core prevents the passage of ?re for at least 
about 45 minutes using test method ASTM E2074-00 or at 
least about 60 minutes using test method BSI 476/22. 
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25. The door of claim 1 Wherein the foamed cementitious 
core provides a sound transmission coefficient rating of at 
least about 27 using test method ASTM E-413. 

26. The door of claim 1 Wherein the foamed cementitious 
core has a compressive strength of at least about 210 kPa. 

27. The door of claim 3 Wherein at least tWo Webs are 
disposed Within the interior door cavity. 

28. The door of claim 3 Wherein the Web is comprised of 
an expanded metal mesh. 

29. The door of claim 28 Wherein the door shell includes 
a door frame having ?rst and second rails and ?rst and 
second stiles. 

30. The door of claim 29 Wherein the expanded metal 
mesh includes apertures having a ?rst dimension longer than 
a second dimension and the ?rst dimension being substan 
tially parallel to the ?rst and second stiles. 

31. A door comprising: 

a door frame and at least one door skin being connected 
and helping to de?ne an interior door cavity; 

a mat Within the interior door cavity; and 

a rigid foamed cementitious core Within the interior door 
cavity. 

32. A method of constructing a door comprising: 

providing a door shell having a generally planar construc 
tion With marginal edges and ?rst and second door 
skins helping to de?ne an interior door cavity; 

disposing a mat Within the interior door cavity; and 

disposing a rigid foamed cementitious core Within the 
interior door cavity, the rigid foamed cementitious core 
cooperating With the Web. 

33. The method of claim 32 Wherein the mat includes 
openings. 

34. The method of claim 33 Wherein the mat is comprised 
of a Web. 

35. The method of claim 34 Wherein the Web is disposed 
Within the interior door cavity prior to disposing the rigid 
foamed cementitious core Within the interior door cavity. 

36. The method of claim 34 Wherein the Web is disposed 
offset toWards one of the door skins. 

37. The method of claim 34 Wherein the Web is disposed 
substantially centered in the interior door cavity. 

38. The method of claim 34 further comprising securing 
the Web to at least one of the door skins. 

39. The method of claim 34 further comprising securing 
the Web to the marginal edges of the door shell. 

40. The method of claim 34 further comprising forming a 
shelf into the marginal edges of the door shell. 

41. The method of claim 40 Wherein the forming step is 
comprised of removing a portion of the marginal edges such 
that a ?rst and second shelf surface is formed into the 
marginal edges. 

42. The method of claim 41 Wherein the ?rst shelf surface 
is substantially parallel to the ?rst and second doors skins 
and the second shelf surface is substantially perpendicular to 
the ?rst and second door skins. 

43. The method of claim 42 further comprising securing 
at least a portion of the Web to at least a portion of the ?rst 
shelf surface. 

44. The method of claim 43 Wherein the second shelf 
surface is offset toWards one of the door skins. 
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45. The method of claim 44 wherein the second shelf 
surface is substantially centered betWeen the ?rst and second 
door skins. 

46. A door comprising: 

a door shell having a generally planar construction With 
marginal edges and ?rst and second door skins helping 
to de?ne an interior door cavity; 

a polymeric shell disposed on the interior surface of at 
least one of the door skins; and 

a rigid foam core disposed Within the interior door cavity. 
47. The door of claim 46 Wherein the polymeric shell is 

the cured product of a curable mixture. 
48. The door of claim 47 Wherein the curable mixture 

includes a curable resin and a co-curable monomer. 
49. The door of claim 48 Wherein the curable mixture 

further includes a ?ller material. 
50. The door of claim 49 Wherein the curable mixture 

further includes a ?brous reinforcement material. 
51. The door of claim 46 Wherein the rigid foam core is 

comprised of a rigid foamed cementitious core. 
52. The door of claim 51 Wherein the rigid foamed 

cementitious core is comprised of a foamed cement core. 
53. The door of claim 46 Wherein the rigid foam core is 

comprised of a rigid foamed polyurethane core. 
54. A door comprising: 

a door shell having a generally planar construction With 
marginal edges and ?rst and second door skins helping 
to de?ne an interior door cavity; 

a mat disposed Within the interior door cavity and offset 
toWards one of the door skins; and 

a rigid foamed polyurethane core disposed Within the 
interior door cavity and cooperating With the mat. 

55. The door of claim 54 Wherein the mat includes 
openings. 

56. The door of claim 55 Wherein the mat is comprised of 
a Web. 

57. The door of claim 5 6 Wherein the Web is comprised of 
expanded metal mesh. 

58. The door of claim 57 Wherein the door shell includes 
a door frame having ?rst and second rails and ?rst and 
second stiles. 
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59. The door of claim 58 Wherein the expanded metal 
mesh includes apertures having a ?rst dimension longer than 
a second dimension and the ?rst dimension being substan 
tially parallel to the ?rst and second stiles. 

60. The door of claim 56 Wherein the rigid foamed 
polyurethane core is comprised of the cured product of a 
polyurethane foam. 

61. The door of claim 60 Wherein the polyurethane foam 
has a density of at least about 2.0 lb/ft3. 

62. A door comprising: 

a door shell having a generally planar construction With 
marginal edges and interior and exterior door skins 
helping to de?ne an interior door cavity; 

a Web means for preventing access to the interior door 
skin from the exterior door skin, the Web means being 
Within the interior door cavity; and 

a rigid foamed cementitious core extending betWeen and 
connecting at least portions of the interior and exterior 
door skins. 

63. The door of claim 62 Wherein the rigid foamed 
cementitious core extends betWeen and connects substantial 
portions of the skins. 

64. The door of claim 62 Wherein the rigid foamed 
cementitious core is comprised of a rigid foamed cement 
core. 

65. The door of claim 62 Wherein the rigid foamed 
cementitious core prevents the passage of ?re for at least 
about 20 minutes using test method ASTM E 2074-00 or at 
least about 30 minutes using test method BSI 476/22. 

66. The door of claim 65 Wherein the rigid foamed 
cementitious core prevents the passage of ?re fore at least 45 
minutes using test method ASTM E2074-00 or at least about 
60 minutes using test method BSI 476/22. 

67. The door of claim 62 Wherein the foamed cementi 
tious core provides a sound transmission coef?cient rating of 
at least about 27 using test method ASTM E-413. 

68. The door of claim 62 Wherein the foamed cementi 
tious core has a compressive strength of at least about 210 
kPa. 


